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NMPEAUCJIOBHE

B Hactosmee Bpemst yjenserca Gosbiuoe
BHHMAHHE BONpPOCAM OXpaHbl OKpyXalued cpe-
ABI, PALIHOHAIBHOMY MCTIONIb30BAHHIO BOJIHBIX pe-
cypcos. TlpenycMaTpHBacTCs NPOBCACHHE MEPO-
MPUSTHA 1O OXPAaHC BOMHBLIX MCTOYHHKOB OT HC-
TOUICHUA H 3arpA3HEHHH, [0 POCTY CHCTEM 060-
POTHOrO M MOBTOPHOTC BOAOCHAGKCHUSA, MO pa3-
paboTke M CO3AHHIO BECCTOUHBIX CHCTEM BOJIHO-
ro XO3sHCTBA.

Hcnonp3oBaHue JOCTHXKCHHIT HAYYHO-TEXHH-
4ECKOr0 TNpOrpecca MO3BOJIHT HHTCHCHPHUMPO-
BaTh paboTy CHCTEM W COOPYKEHHH BOMOCHAD-
KEHHS U KAHAIM3AIHH, COKPATHTE CTPOHTE/IBHBIC
3aTpaThi H OKCIUTyaTAlHOHHBIC PACXOJbl, TOBbI-
CUTb MPOM3BOIUTCIABHOCTE TPyHa M KOHOMHTB
viaTepHagbHBIC W TpyAoBbie pecypebi. Bee ot
BOIIPOCHI OBLIM YY4TEHBl NPH NMOATOTOBKE 4-TO
H3AHHA CIPABOYHHKA TPOCKTHPOBIIMKA «BHYT-
PCHHME CAHUTAPHO-TEXHHYECKHE YCTpoiicTBa», KO-
Topoe ObUT0 BhIMosnHeHO cnennamuctamu [TIW

CanrexnpoekT. PeueH3upoBaHHe CIpaBOYHHKA
ocyuiecTBasnock B JlenunrpaackoM Ilpomcerpoii-
NPOEKTE.

CripaBOYHHK HpPOCKTHPOBINMKA «BHYTpeHHHE
CAHHTAPHO-TEXHHYECKAE YCTpoHcTBa» pa3buT Ha
TpH YacTH: 4acTk 1 —«OTonnenne», 4acts 2 «Bo-
JIONPOBOA W KaHAMH3ALMA», 4acThk 3 —«BenrTuns-
UM W KOHIUITAOHHPOBAHHE BO3/IyXa» (COCTOMT H3
JBYX KHMI).

ITpu cocTaB/ieHuH cnpaBOYHUKA HCIONB30BA-
Hbl MaTepHalibl JlenuHrpaackoro u MockoBcko-
ro IIpomcrpoiinpockToB, COIO3CAHTEXNPOCKTA,
LIHUHTIIpomanaumii, MUCH um. B.B. Kyii6bi-
uieBa ¥ Ap. B cnpaBOYHHMK BHECECHBI YTOYHEHHS H
JIOMOIHCHUA B COOTBCTCTBHH C HOBOH pemakimeii
CHull 2.04.01 -85. [puBeaeHs! nociefuue AaH-
HbIC [JI8 ONpE/IC/CHUS pACXOI0B XONOJHOH H

ropsueif BOABI, a TAaKXKE CTOYHBIX BOJ, OCHOBAH-
HbIC HA IPHMCHCHHH TCOPUH BEPOSTHOCTHBIX MpPO-
1eccoB. Brio4eHBI HOBBIE JAHHBIC O TPOCKTHPO-
BAHHIO CHCTEM BOMOCHAOWEHHS W KaHATM3AIHU
3JIaHUM, CTPOAIIMXCA B OCOOBIX NPHPOHBIX KJIHM-
MaTHuecKHX ycnosHsx. [nasa «[opsuce Bomo-
cHabxcHue» mepepaboTaHa C yHMCTOM TIOCIICAHHX
HCCNIEJOBAHHI H HOPMATHBHBIX JIOKYMEHTOB.

B cnpaBovHHKE BOEPBbIC MPHBEACHBI PEKO-
MEHAALHH 110 BBITOTHEHHIO TCXHHKO-IKOHOMMYEC-
KOH OLICHKH NMPOCKTHBIX PCLUCHHH BHYTPEHHHX Ca-
HMTapHO-TEXHHYeCKHX cucTem (rmassl 20-21) n
JIAHBl METOJ/IHYCCKHE OCHOBBI OLICHKH BapPHAHTOB
NPOEKTHBIX PEIUCHHI W KpPUTEPHHU BbIOOpA M3 HHX
IKOHOMMHECKH nenecoobpasnoro. B pasmene IV
NPHBCACHBI TAKKC CNPAaBOYHBIE JIAHHBIC, HCIOJIb-
3yeMbI€ TPH ONPEJACICHUH €AHOBPEMEHHBIX H
TCKyLMX 3aTpaT. Bee MaTepHanbl pasjena cocTas-
TeHbl Ha 6a3e MHCTPYKTHBHBIX METOIMYECKHX 10-
KYMEHTOB M CTOMMOCTHBIX IIOKa3aTeNeH, JICH-
creyronix Ha 1 wmions 1988 r. Hcnonwaosanue
NPHBE/ICHHBIX PCKOMCHIANNI M CNPABOYHBIX JaH-
HBIX 00ecreYdT MPOeKTUPOBLUMKOB eJJHHOH MeTo-
JMHUKOH TeXHHKO-OKOHOMHYECKHX pAacueTOB W MO-
3BOJIMT COKPATHUTH 3aTPaThl HHKCHEPHOIO Tpy/a
Ha MX BBINOJHEHUE.

[TpuIoxeHHsT AONMOJIHEHBI B COOTBETCTBHH C
aeiictByioiimi ['OCTaMi ¥ HOPMaMH TIO COC-
Toauuo Ha 01.01.88 r. OtacabHbe rIaBbl Cnpa-
BOYHMKA HAMHCAHBI CIEAYIOIMMH aBTOPAMHU: IMa-
Bol 1-9; 11-15-umk. HO.H. CaprussiM; riasa
10—xana. Texs. Hayk b. M. XapiGoBBIM W HHX.
WU. B. INokpoeckoii; rnasel 16—19 —kaHa. TexH. Ha-
vk JI W. dpyckuneiv;  TnaBpl 20-21- HHX.
K.A. CmupHoBoiL. [IpUI0XeH!s COCTABJICHBI HH-
xeHepamu C. M. ®unkensmteitnom u FO. H. Cap-
THHBIM.



PA3JIEJ 1. BOAOITPOBO

TJIABA 1. OCHOBBI NMNMPOEKTUPOBAHWS CUCTEM
BHYTPEHHETO BO/JOITPOBOJA

1.1. O0mue cpenenus

Cucremsl BHYTPEHHEro BOJONPOBOAA (X03sii-
CTBEHHO-MHTBLCBOTO, NMPOH3BOACTBEHHOrO, NMPOTH-
BONOXAPHOr0) YCTPAHBAKOT ¢ NEJbI0 ofecneYeHus
BOIOH MPOH3BOJACTBEHHBIX, BCIOMOraTe/IbHBIX,
WUNBIX ¥ OOuIeCTBEHHBIX 3jaHuil, 060pPYIYEMBIX
COOTBETCTBYIOLIMMH CHCTEMAMH KaHATH3ALMH

B npoH3BOACTBEHHBIX H BCHOMOTATEBHBIX
3JAHHAX XO03AHC1 BEHHO-NHTHEBOH BOAONPOBOA He
ofs3aTeneH B TOM ClIy4ae, €CIIH OTCYTCTBYET ueH-
TPaJIH30BaHHEIA BOJIONPOBOA, a 4Mcio paboTalo-
WX Ha MPCANPHATHH He TMpeBbmuaeT 25 wen/cme-
Hy

CucTeMbl BHYTPEHHEr0 BOJOTIPOBOA BKJIIO-
YdHOT BBO/IbI, BOJJOMCPHBIC Y3JIbl, CTOAKH, MAI'H-
CTPanbHyI0 H Pa3sBOASHIYIO CCTH C MOABOAKAMH K
CAHHTAPHBIM TIpHOOpAM HMIIH TEXHOJOTHYECKHUM
YCTAaHOBKaM, BOJOPa3bOPHYIO M PeryJHpYHLIYIHO
apMaTypy. B 3aBHCHMOCTH OT Ha3HA4YCHHA, MECT-
HbIX YCJIOBHH M TEXHOJIOrHHM MPOU3BOJCTBA B CHC-
TeMy BHYIPEHHEI 0 BOAONPOBOAA MOTYT BXOIHTH
HACOCHLIC YCTAHOBKH H BOJONPOBOAHBIC Oak,
pe3epByapbl M IPYTHE COOPYXEHHH, PACIOIOKEH-
HBIC KaK BHYTPH 3[IaHHS, TAK ¥ OKOJO HEro

B npoekTax AOMKHO NpeIyCMATPHBATHCH
HauboJee pallHOHANLHOE HCMOJIL30BAHHE BOJLI, a
TAKXKE DKOHOMMYHBIE M HANEKHBIC B NCHCTBHH
CHCTEMbI BHYIPEHHEr0 BOONPOBOAA, YYHTBHIBAIO-
LHME BCE MECTHBIC YCIOBHA H OCOOCHHOCTH NPOEK
TUPYEMOro 3J4HHUSA, BO3MOXHOCTH TPUMCHCHHUSA
HHAYCTPAANBHBIX METO0B H3rOTOBJICHHS Y3JIOB
CHCTEM BOJOTIPOBOJA H IMOTOYHO-CKOPOCTHBIX CIIO-
co60B NpOM3BOACTBA MOHTAXHBIX pabor, ygob-
CTBO W 3KOHOMMYHOCTb IKCIUIYATALIHH CHCTEM,
IIMPOKOE HCNONL30BAHME O0OpY/OBAHUA H JeTa-
JieH, H3roTOBJISEMBIX NPOMBIIIAECHHOCTbIO, YBA3KA
C APXHTEKTYPHO-CTPOHTENBHOM, TEXHOJIOTHYECKOH
M JPYTHMH HacTHMH MpPOEKTa

BBIGOP CHCTEMBI BHYTPEHHETO BOJIONPOBOIA
cie/lyeT NMPOM3BOAMTL B 3aBHCHMOCTH OT TEXHM-
KO-3KOHOMMYCCKOH IesecooOpa3HocTH, caHUTap-
HO-FHrHEHHYECKHX M NMPOTHBOMOXAPHLIX Tpebosa-
HHI, a TAKXe ¢ Y4ETOM NMPHHATOH CHCTEMBI HAPYXK-
HOrO BOJONPOBOAA M TpeOOBAHHH TEXHOJOTHH
TIPOH3BOJCTBA

B nacencHHBIX IIYHKTAX H Ha npennpuﬂ'mﬂx,
IJilc MCTOYHWKH THTHCBOTO BOJOCHAOXCHUA He
obecrmeyHBalOT BCC HYXIbl NOTpebuTeneH, npu
TEXHHKO-OKOHOMHYECKMX 0BOCHOBAHHAX JOMYCKa-
€TCH IIOABOAMTL BOJY HCIHTHEBOrO KayecTBa K
nHccyapaM M CMBIBHBIM Daukam yHHTa30B

[TpoH3BOACTBEHHBIE CHCTEMBI BOJIOMPOBO/IA
JIOJKHBIL TIPOCKTHPOBATLCH Ui NOJA4YH  BOIbI,
YAOBICTBOPSAIOLIEH TEXHONOTHYECKHM TpebOBaHH-
M H HC BbI3BIBAIOIIECH KOPPO3MH anmaparypsl
TpyOONpOBOAOB, OTIOXKEHHS coJiei W OHOJNOTH-
4eCcKOTro oOpacTaHus Tpyd W annapaTos

1.2. TpeGoBanna Kk Ka4ecTBY
BOJbI

Bopa, nogasacMas Ut X038HCTBEHHO-ITHTEE-
BbIX HyXJ mNOTpebuTeneH NPOU3BOICTBEHHBIX,
BCTIOMOTATC/bHBIX, XHJIBIX H OOIICCTBCHHBIX 3/14-
HHif, IO KaYeCcTBY NOJDKHA YAOBICTBOPATL Cile-
ayomuM  Tpebosanuam 'OCT 2874-82 «Boma
nuTheBast [ WrueHW4cckne TpeOOBAHHS M KOHT-
pOib 32 KAYECTBOM»

BaKkTepEoorHiecKEe HOKAIATE N

Obmee KosmwecTBo Gakrepwit Ha | Ma® HepasGabiien-

Holt Boaw (He Gonee) 100
Konusecteo Oaxtepwii rpynnel KMINeTHOW nanovkw,
onpeaensemoe no FOCT 18963-73 ¢ wam B | a1 Boast
{xonu-wHpgexc), He Bonee 3

Logepaanne, Mi /1, TOKCHIECKEX XHMEYCCKHX RELIECTB BO/IbI

Amomuanmii  (Al) 0.5
Beprnnnid (Be) 0,0002
Mounbgen (Mo) 0,25
Muussik  (As) 0,05
Hurparsi (no N} 45
[loamakpunaMun 2
Cenuen (Pb) 0,03
Ceen (Se) 0,001
Crpouunit (Sr) 7.0

Prop (F) mia K1AMaTAYECKHX padoOHOB
Iall L5

] 1,2
v 0,7
OpranosenTieckne NOKAIATEIN
3anax npr 20°C W npH NOJOTpeBaHHA BoJk 1o 60°C,
Hanmu (ne Bonee) 2
Mpuekyc npr 20°C, G6annm (ne Gonee) 2



1.2. Tpebosanus k Kauecmgy odvi 3

Upernoc b 110 11a1HHO-KoBanbToBOH HIH HMHTHDYIO-

me# wkane, rpan (ue Gonee) ’ 20
Myriocrb 1O CraHAapTHON 1uKane, Mnfn (ue Go-
Jiee D T T P .

JlonycTumas KoHNENTPanws, Mr/Ji, B BOJE XMMHYECKHX BELICCTB

Cyxoil ocratox . . . . . . . . . . . . . looo
Xonopuast  (Cl) T PR S o S L |
Cymppataa (S0) . . . . . . . . . . . . . . 500
Mapiawen (Mn) . . . . . . . . . . . L L 0]
Mems (Cw) . . . . .« . « « o . . ... L0
Umnk (Zn) . . . T RN R T ST |
OcraTounsiii ummmmii (Al) G w @ s mown e Y
O6mas xectkocrh (mr-ake/xy . . . . . . . . 10

Mpumesannn: 1. Bopoponnsi nokasateis (pH) nomken Ourn
B npeaenax 6,0-9.0

2, Tpu wcnoaAb3IOBaHHA 1I0A3EMHBIX Boa 6€3 ycraHOBOK no
oberxeNe3HBannIO BObL N0 COrNIACOBAHMIO C OPTAHAMH CaHWTap-
HO-31THAEMHOI0T WYecko#H  cyObl  conepxanme Xelesa B Boxe,
HoCTYN2KomeR B BOJAONPOBOAHYIO CETh, AolycKaercs no 1 mr/n.

IMocye XIOPHPOBAHHA BOJA HE AOIKHA UMCTh
XJI0PEHOJIOBBIX 3aNax0B.

Boma OTHOCHTEIBHO HM3KOH TeMmmepaTyph
06bIgHO TpebyeTcs Ul OXIAXACHUA NPOH3BO-
CTBCHHBIX arperaToB, a TAKXe JUIS XOJIOAHIIbHBIX
YCTAHOBOK M CHCTEM KOHAMLHOHHPOBAHUS BO3IY-
xa. B Boje, NPHMCHACMOIl TS OXJTaX/IeHHS HPO-
H3BOJCTBEHHBIX arperaToB, COACPX)aHHE B3BEILICH-
HbIX BCHICCTB HC [I0JDKHO MpPCBLILIATH HOpM,
yKa3aHHbIX B Tabm. 1.1.

TABTHIIA 1.1
JIOTTYCTUMOE co,msmmg(l)u: B3BEUIEHHBIX BEWECTB
B BOJIE

Coﬁepnaune B3BELICHHBIX
BEIIECTB, MT/n

X0I0MHIbHAKH

KpYT/IOro- B NaBOJOK
nHYHOE
KopoGuatoro wana:
dypmur . . L . 0 L L L 15 30
npowRe . . . . . . . . . 30 60
TpyGuatoro Tna:
(ypmenHLie amMBpasypsl, lLIaKo-
BHIE A YYTYHHBIC TOTKH . . . . 50 100
100 200

npoyne

B Boae, nmomapacMoli Ha NMPOH3BOACTBCHHBIC
HYXIbl, COAEPX)AHHWE KeEJIE3a HEXENATENbHO BO
Bcex cnydasx. [l paga NpoOM3BOACTB NpeeNbHOe
COJICPXKAHHE JKene3a He [IODKHO TIPCBBILIATH
0,1 mr/m.

CopaepxaHHe B3BCHICHHBIX BCIICCTB B BOJIE,
HCIIONTB3YCMOH 115l IPOH3BOACTBCHHEIX HYXI, JIO-

nyckaetcs He 6onee 100 mr/m, a ans psaa npous-
BOACTB (TEKCTHIBHON, UENMONO3HO-OyMaXKHOM
NPOMBIILITICHHOCTH H Ap.) Tpebyercs BOga BLICO-
KOH CTCNCHM MPO3PAYHOCTH H B KAXIOM OTACHE-
HOM cCliydac CO/ICpXaHHC B3BCIICHHBIX BCILUCCTB
onpenensieTcs TpeOOBAHUAMH TEXHOIOTHH NMPOM3-
BOJICTBA.

Jlns MANEBLIX NMPeANpPHATHHA JOMKHA TOAA-
BAThCH BOMA MHTHEBOrO KA4CCTBA.

LiBeTHOCTE BOABI /IS MHOTHX TPOH3BOJACTB
(TEKCTHIIBHOM, OyMaxHOH, HCKYCCTBEHHOIO BO-
JOKHA M Ap.) He JOKHA NpeBslnathk 15 rpam.

Haunbonee BaxHBIMH NOKa3aTeIAMH XHMHYEC-
KOTO COCTaBa BOABI ABIAETCH XECTKOCTh, COACP-
KaHUE KENe3a W JAPYTHX XHMHYECKHX COETHHEHHI,
BPE/THBIX I TEXHOJOFHYECKOTO MPOLEcca.

JI1st KOTJIOB BBICOKOIO JaBJIEHHA NPOH3IBO/IH-
TENLHOCTBIO 2 T/4 M 0QO0JIee XKECTKOCTb BOABI U
CoJepkaHHE KHCIOPOAA HE JOJIKHBI NPEBBIIATDH
HOPM, yKa3aHHbIXx B Tabn. 1.2.

TABJTHLA 1.2

AONYCTHUMBIE NMOKA3ATEJIH ) KECTKOCTH BO/IbI U
KOJMYECTBA KHCJIOPOJIA B BOJE, HCTIOJIB3YEMOH
B KOTJIAX BbICOKOI'O JIABJIEHMSA

Jlanncnne. O6uras xecTkocTb Boan, Conepkanne KACAopona,
MIla MKT-3KB/KT, NpH paboie  MKr/kr, B Boac npu paboie
KOTIOB KOTJIOB

Ha TBEpAOM Ha rase- Ha TREpOoOM Ha ralje-

TONHBE Masyte ToIUIHBE Mazyre
mo TOCT 20995-75 ¢ wam.
1.4 20 15 50 30
24 15 10 50 20
4.0 10 5 30 20
ne PTM 1082030,130-79 Munonepromain
10,0 1 1 30 30

TemnepaTypa BOIBI B CHCTEME XOJIQIHOIO
BOIOCHAOXKEHHS, NOJABACMON HA XO3ANCTBEHHO-
NMTBEBBIC HYXIbI, OOMKHA OBITE B Opeaenax
5-30°C. B OTAENBHBIX CIYYasiX, NO COTACOBAHHIO
C OpraHaMHd 3ApPaBOOXPAHCHHA, MONMYCKAeTcs Ha
XO3AHCTBCHHO-MUTHEBLIE HYXK/Ibl MIOJABATH BOJY C
TemmepaTypoii 2°C.

TemnepaTypa BOAbI B CHCTEME INPOM3BOJ-
CTBEHHOTO BOJIOCHAG)KeHUS onpeaenseTcs
TEXHOJIOTHYCCKHMH TpeOOoBAHUAMHE.

TemnepaTypa ropsucii BOALI B MeCTax BOAO-
pa3bopa npuBeneHa B ri. 10.



6  [laasa 2. Onpedesenue pacuemmblx pacxodos godbvl

I'JIABA 2. OMTPEJAEJIEHUE PACYETHAIX PACXO/J0OB BO/JbI
B CUCTEMAX BOAOCHABXEHHWA U KAHAJIM3ALIMH

CHCTEMBI X0JI0IHOr0, TOPAYCTO BOLOCHAGXe-
HHA M KAHATH3aUHH JOJKHBI 0fecneyuBaTh moja-
4y BOAbI M OTBEJCHHE CTOYHBLIX BOX (pacxom),
COOTBETCTBYIOIUIHE PACHETHOMY YHCITY BOJOTIOTpE-
GuTtesie MIIM YCTAHOBIICHHBIX CAHMTAPHO-TEXHM-
YECKHX MPHOOPOB.

Jdna pacdera pacxoga BOAbL  CHCTEMBI
B LEJOM HIH Hd PacYeTHOM Y4acTKe Heobxo-
MO

ONpeaeHTs NOTpebuTeNIeH BOABI U HX YHCJIO
U (ta6mn. 2.1 u 2.2);

NPHHATb WIH PACCYHTATH CEKYHAHBIH ¢, [mo

TABJHMLIA 2.1
PACXOA BO/JAbI H CTOUMHBIX BOJI CAHUTAPHBIMMW [MPUBOPAMH
Canwrapinbie npuboph Cexynanmii pacxon Yacono# pacxon Cso- Pac- MHHHMAJIbHBIE
BOBI, j1/C BOABL, /4 Gon- xon NHaMeIpPel YCI0B-
Wbl CTo4-  Holo npoxoja,

obumii  xoslon-

ropayeil obwmiA Xxonon- ropsved manop
ol

HbIX BOJ MM

q noi HO q Hy; M or npe-
o 4 . Bopa  noaBoj- OTBOJIA-
" ¢, afc kmd, mero
Tpybo-
npoBoaa
VMbIBANBHHK, PYKOMOITHAK C Bonopai-
GopHBM KpaHoM 0,1 0,1 30 30 - 2 0,15 10 32
YMUBAILHHK (B TOM UMCJe XHpYpPrH-
YECKHH, MaPHKMaXepcKuil) A pYKOMOHHAK
CO CMECHTENEM 0,12 0,09 0,09 60 60 40 2 0,15 10 32
PakoBrna, HEBeHTapHas Molika ¢ Bojo-
pasbopHbiM Kpanom W JiaboparopHas
BoJopalbopHan KoJioHKa 0,15 0,15 = 50 50 £ 2 0,3 10 40
Moiika (p Tom yrcae naGoparopiaa) co
CMECHTEJIEM (B TOM YHCAE CO LIETKOHA Ha
1RGKOM 101aHrEe) 0,12 0,09 0,09 80 60 60 2 0,6 10 40
Moiika co cMecH1eneM uis NpeanpHATHA
OOGIECTBEHHOTO NWTallHA 03 02 0,2 500 220 280 2 0,6 15 50
Banma co cMecuTenem (B TOM =uciae ob-
UMM LIS BAHH W YMBIBA/IbHHKA) 0,25 0,18 0,18 300 200 200 3 08 10 40
Banna ¢ sonorpeinol xonoukol |
CMECHTEIEM 0,22 0,22 S 300 300 = 3 11 15 40
Balina MEAMIHHCKaA CO CMECHTEIEM
Dy, mm.
0.4 0,3 0,3 700 460 460 5 23 20 50
25 0,6 0,40 04 760 500 500 5 3 25 75
32 1.4 | 1 1060 710 710 5 3 32 75
BaHRa HOXKHAsA CO CMECH FeIeM 0.1 0,07 0,07 220 165 165 3 0,5 10 40
Jywenas kaGuna
C MCJIKHM JAYWEBHM NOALOHOM H
CMeCHTENeM 0,12 0,09 0,09 100 60 60 3 0.2 10 40
€ rayGOKMM DyILEBBIM NOIIOHOM W
cMECH1elIeM 0,12 0,09 0,09 115 80 80 3 0,6 10 40
Jymn .
B TPYNNOBOH YCTAHOBKE CO
CMECHTENEM 0,2 0,14 0,14 500 230 270 3 0,2 10 50
rHrHenAYeckui (BHO3) co cMecH1e-
AeM H A3parTopoM 0,08 0,05 0,05 75 54 54 5 0,15 10 32
NHXKHEN BOCXORAIIIH 03 ,2 0,2 650 430 430 5 03 15 40
Kononka B MbuibHE ¢ Bomopa3bopiibiM
Kpanom 0,4 04 B 1000 1000 2 04 20 50
Yuuras
€O CMBIBHBIM Baukom 0.1 0,1 83 83 — 2 1.6 8 85
CO CMBIBHBIM KPanom 1.4 1.4 - 81 81 - 4 1,4 85
Muccyap 0,035 0,035 — 36 36 — 2 0,1 10 40
TlHccyap © NONYaBTOMATHYCCKHM
CMBIBHBIM KPaHOM 0,2 0,2 36 36 3 0,2 15 40
[TATbeROH QONTAHYHK 0,04 0,04 — 72 72 — 2 0,05 10 25
MonuBounbit kpan 03 03 — 1080 1080 — 2 03 15 50
Tpan D, mm.
50 - - 0,7 - 50
100 — - e s — 21 - 100

Tipumesanun: | [Ipu yctanonke a3paTopoR Ha BOMopa3bopHbIX KpaHaX H CMeECH(ensx CBoGoMHbil Hanop B nojBoaKax ciemxyei

NpHHHMA L HE MEHEe Swm

2 Pacxonn ropsueil Boan Bofopa3boprbiv KpaHOM KOJIOHKA B MBUILHE W NOJHBOYHBIM KPAHOM 1P| Th s

Tabnuue

BIMH yKa3 B

3 Pacxonsi CTOYMBIX BOJ, OTBOAWMbIC TPanamMH, CiellyeT onpeleisTh PacueToM W NPHHHMATHL ke GoJee yKalaHHLIX B Tabnmue.
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TABJIMLA 2.2,
HOPMbI PACXOJA BOABI
TorpeGurenn Enwunna Hopwma pacxona Boml, i Pacxoaw Boms!
P afe
B CPEHHE CYTKM B CYTKH HaH- B uac HaWbons- TPHGOpOM, A
Gonbinero Boao- 1ero BOAONOT- af

norpebneHHs pebnenns

obman  ropaveil ofiman ropaweit obuan ropsvei ofume Xonon-

(B oM ¢, (e ToM g'npr (B TomM ¢ Npm (Xon0a- Mol WAR
YACNe NpA I = gACle [ = 49HCHe = HoH B ropaved
rt'ﬂ)nqeﬁ) = 55°C ropsue#t) = 55°C rops- = 55°C rops- q‘g
' W qeH) Yyeh) o
] @ B
GO )
B
1 JKuiple gOMa KBapTHpPHOTO 1HNA C
BO/IONPOBOAOM W KaHann3auuci 6es sann 1 Xwienb 95 - 120 —_ 6,5 -— B 0,2
50
2 To xe, ¢ razocnalxennem To xe 120 — 150 7 — 0,2 0,2
50 50
3 Xuibie 10M8 KBAPTHPHOIO THNA
[ pOBOAOM, KaHaIH i H
BAHHAMH C BONOHATPCBATENAMHA,
paforalouaMy Ha TBCPAOM
TOMIMBE » 150 — 180 —= 8,1 — 0,3 0,3
300 300
C BONONPOBOAOM, KaHaNHIaUMeH o
BAaHHAMH C Fa30BbIMH BOIOHAI PEBa-
TENAMH —p— 190 225 10,5 0,3 0,3
300 300
© 6BIC1 pOJIERCTRY FOWHMH 13308EI-
MH HarpeBATCIAMHA H MHOTOTO=
yeuHBIM Bonopaibopom — B 210 — 250 — 13 — 0.3 03
300 300
4 M uneic 10OMa KBADTHPHOFO THNA C
CHTPATHAOBAHIBM TOPAYHM BOJO-
cindbxenHem
0BOpYNOBAHNBIC YMBIBAIbHAKAMH,
MOHKAMH H IyIaM#A —% 195 85 230 100 12,5 79 0,2 0,14
100 60
¢ CHOAYHMH BaHHaMA, 06pynonan-
HBIMH J1y1LIAMA —n- 230 90 275 110 14,3 9,2 0.3 0.2
300 200
¢ pannaMu aamnoi 1500-1700 v,
06pYIOBAHHBIMA yINAMH e 250 105 300 120 15,6 10 0,3 0,2
30 200
npu BicoTe 3nanwi Gonee
12 sraxeil W noemennbix Tpebo-
BaHHAX K BX BnaroycrpoficrBy —— 360 115 400 130 20 10,9 0,3 0,2
300 200
5 OBmexuTns
¢ OOIMUMH JIYIIERbIMH ——— 85 50 100 60 10,4 6,3 0,2 14
100 60
c J,lyl[l'clMll I!p“ BCEX KUABIX
KOMHa1ax » 110 60 120 70 12,5 8.2 0,2-0,2 0,14
100 60
¢ obumMH Kyxuamn u Gaokami
AYILEBBIX HA ITAXKAX NPH KWIbIX
KOMHArax B Kaxaol ceKuaw » 140 80 160 90 12 7.5 0,2 0,14
100 60
6 T'ocTHHAIL, NAHCAOHATHI H MOTENH C
oMM BAHHAMH H AYWAMH » 120 70 120 70 12,5 8.2 0,3 0,2
300 200
7 ToCTHHMIbLI H NaRCHONATH C NYWAMA
BO BCEX OTACIbIBLIX HOMEPaXx P 230 140 230 140 19 12 0,2 0,14
115 80

8 TociHHMILI C PAHHAMH
8 25% nomepos o 200 100 200 100 24 104 0,3 0,2
250 180
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Hpodoancenue maba. 2.2

[Torpebnrenn Enunnna Hopma pacxofia Boam, Pacxonm o
B Jjc

i B CpefHHE CYTKH B CYTKH HaH- B yac Harbonb- npubopom, ——

GoJlLIuero Bono- WeEro BOMONOT- M

notpebenus pebaenna

ofmas  ropaweit ofimas ropsveii obmas ropsueii obimmMe Xolon-

(8 ToM ¢, (2 ToM ginpn (B Tom g, npu (xon0n- wHOR MK
YHCAE  NpH [ = uWcne [ = uMcne = HOlt M ropsameit
mgmqeﬁ) = 55°C ro ) =55°C rops- = 55°C rops- 4
o v yeit) el e
r:! o qf).
e g
TPone
B 75% Homepon 1 WHTENL 250 150 250 150 28 15 0,3 0.2
280 190
BO BCEX HOMEpax To xe 300 180 300 180 30 16 0,3 0,2
300 200
9. BosnbHuim:
¢ OGWHMHA BAHHAMH H JYIUEBWMHA 1 xoitka 115 75 115 75 8,4 5,4 0,2 0,14
100
C CAHHTAPHBIMA y3AaMH, NpAGIH-
WEHHBIMH K [AATAM To xe 200 o0 200 9% 12 7.7 0,3 02
300 200
AndekuoHHbIE —— 240 110 240 110 14 9.5 0,2 0,14
200 120
10. CaHaropHR H oMa oTlblxa:
C BAaHHAMM NPH BCEX XHITBIX
KOMHaTax ey 200 120 200 120 10 49 0,3 0,2
300 200
C AYIWAMHA [pH BCEX KHAbIX
KOMHaTax » 150 5 150 75 12,5 8,2 0,2 0,14
100
11. TIONHKNHHHKE H aMOYIaTOpAH | GonbHO# 13 52 15 6 16 0.8 0,2 0,14
80 60
12. [leTcxue SClA-Canbi:
a) ¢ auenHbiM npebbiBanAeM neTen:
€O CronoBbiMA, paloTalOMAME Ha
nonypabprka rax 1 pebenox 21,5 11,5 30 16 9.5 4,5 0,14 0,1
100 60
€O CTONOBBIMH, PaBoT2IOWMMA HA
ChIphE, W NPayeyHBIMH, OOpyNOBaH-
HBIMHA aBTOMaTHYECKHMH CTHpAb-
HbIMH MalIHHAMA To xe 75 25 105 35 18 8 0,2 0,14
100 60
6) ¢ xpyrnocy109HeM npebniBa-
HAEM JIeTEH:
€O CTONOBBIMHA, paboTalOWIHMA Ha
nonygpabpukarax —n— 39 21,4 55 30 10 4,5 0,14 0,1
100 60
CO CTOMIOBBIMH, pafoTalolliMMA Ha
Chipbe, H NpayeYHbiMH, 06pyloBaH-
HLIMA aBTOMaTWYECKHMH CTHpaJlb-
HLIMH MallHHaMA —»- 93 28,5 130 40 18 g 0,2 0,14
100
13. Tiwonepckwe nareps (B ToM YHCAe
KpYIJIoCyTO9HOTO NefCTBHR) CO CTONO-
BHIMH A NpaueyHbIMH 1 mecro 200 40 200 40 18 8 0,2 (},M_
100 60
14. Mpaveunnie:
MEXaHHIHPOBAHHBIC 1 kr cyxoro 75 25 75 25 75 25 [lo 1exsonors-
Genbs GECKHM NAHHBIM
HEMeXaNHIAPOBAHHBIC To xe 40 15 40 15 40 15 0,3 2_21
300 200

15. AAMWHHCTPATHBHLIE 3NaHKHA H
NPOMTOBAPHBIE MATA3AHbI I paboTaioumi 12 5 16 7 4 2 0,14 0,1

80 60
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Ilpodoancenue maba, 2.2,

Morpeburenn Emsnuua Hopma pacxona Boabi, nt Pacxoum Bomsl
H3

P

e
B CpeZHHe CYTKH B CYTKH HaH- B 4ac naubonn- NprGopoM, —
GosblLero BOJO- [UEro BOAONOT- nju

notpebnerns pebnenns

obuas  ropsueit obmas ropswell ofuwas ropauedt obmme xonon-

(8 ToM gl , (8 Tom ¢fnpw (B TOoM g npE (xonom- mol Wi
HHCIE NpH { = wACHe {= HHCAE = HOH u  ropuuei
"ﬂ’“eﬁ] = 55°C ropaueit) = 55°C rops- = 55°C rops- '
. ' eit) ueit) H
@ L
qo.ne o)
o,
16 YueOume 3aBencuns (B ToMm YHCRE
BLICLIIHE H CPEAHAE CTIeLHAIBABIC) C Ay1e-
BbIMH NPH THMHACTHYECKHX 3anax H
GydeTaMu,peann3yiollAMH TOTOBYIO
APOYKIHIO 1 yvammiicst 17,2 6 20 8 2,7 1,2 0,14 0,1
| npenonasatens 100 0
B CMeHY
17. NMaGoparopAn BHICIIHX H CPENIHHX
cneuRanbHbX yYeOHbIX 3aBeeHHit 1 npaop B cmeny 224 112 260 130 43,2 21,6 0,2 0,2
200 200
18. Ofineobpa3oBaresibHble WKOJbI C
IYIUEBBIMH (IDH THMHACT HYECKHX 3anax u
cronoBwiMK, paboTalolMA Ha NOy-
(pabpuxaiax | ywammiics 10 3 11,5 3.5 31 1 0,14 0,1
| npenonapaiens 100 60
B CMEHY
19 To %e, C NPOUICHABIM JHEM To xe 12 34 14 4 3,1 | 0,14 0,1
100 60
20 TMpodeccHonanbHO-TEXHAYECKHE
YIRIHWLA C AYIIEBHMHE NPW THMHACTH-
YeCKHX 3418X W ClONOBBIMA, pabotaio-
vl 1a noaypabprxartax - 20 8 23 9 3,5 1,4 0,14 0,1
100 60
21, Wkonsi- HHIEPHATEL:
yuehubie no (c my AH
NpU IHMHACTHYECKHX 3271aX) — 9 2.1 10,5 32 3,1 1 0,14 0,1
100 60
CHANLHbIE NOMELIEHASA 1 mecto 70 30 70 30 9 6 0,14 0,1
100 60
22 Hay4Ho-HCCNENOBaTENbCKHE
AICTHIYTH W 1a6opa ropHy
XHMEYECKOTO Npodris 1 paGoraroumit 460 60 570 80 55,6 8 0,2 0,2
300 200
BrHONOTAYECKOTO HpodHa To xe 310 55 370 75 32 8,2 0,2 0,2
300 200
uanveckoro npoduns P 125 15 155 20 12,9 1,7 9& 0,2
300 200
eCTECTBEHIBX HayK — 12 5 16 7 3,5 1,7 0,14 0,1
80 60
23 AmiexkH
ToproBuiii 3a1 W noncobHbe
HOMCIIEHAS —n— 12 5 16 7 4 2 0,14 0,1
60 40
naBopaTOPHs NPHTO10RNEHHS
JICKApCTB —— 310 55 370 74 32 8,2 0,2 0,2
300 200
24, [peanprAsiAs obuecT BEHAOTO
[ATAHHA JUIA NPHTOTORNCHHS NALIH:
noTpebnseMoll Ha NpemNpAATHE | 6moao 12 4 12 4 12 4 03 0,2
300 200
npoaasaeMoit Ha 10M To xe 10 3 10 3 10 3 03 0,2
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podoancenue maba. 2.2.

[lo1pebATeam Enuunna Hopma pacxona eoawl, 1 Pacxoms BombI
H3IMEDPEHHS ajc

B Cpe/lHiue CYTKH B CYTKH Ham- B yac Hanbonb- NpHGopom, —

Gonpinero Bono- IWero Boaonoi- af

norpebnenns peCuienns

obmas ropsvel obmas ropsuefi obmas ropsuell obmme xonon-

(n Tom ol (8 1oM ghupu (B Tom g8 npw (xonon- Woit WM
yHCne NpH { = 4HCnE = qHCHe [ = Bo#t W ropavei
roPsweil) =55°C ron?ﬂem =55°C rops- = 55°C rops- qg
G g ueit) q;i.i) —y
e (] o
e @
ab.m
25, MpononoaLCTBeNIBbIE MATAIHEb] | paBouee mecto
(20 m* mnomamm
10proBoTo 3ana)
B CMeHY 250 65 250 65 37 9,6 0,3 0,2
300 200
26. TMapukmaxepekne | pabouee mecto
B CMeHY 56 n 60 35 9 47 0,14 0,1
60 40
27. Kunoteatpsi 1 mecro 4 1.5 4 1,5 0,5 0,2 0,14 0,1
80 50
28. Kaybsi To xe 8.6 26 10 3 0.9 04 0,14 0,1
80 50
29, Tearpw:
AR 3pATenei —» - 10 5 10 5 0.9 03 0,14 0,1
JUIH apTHCTOB 1 apTHC1 40 25 40 25 34 22 0,14 0,1
50
30. CragMoHbl ¥ CNOpT3ansi:
JUIR 3pHTCei | mecto 3 1 3 1 0,3 0,1 w Oi
60 40
s QUIKYILTYPHHKOB (C yueToM
HpHeMma [yina) | puakyaprypumx 50 30 50 30 4,5 25 0.2 0,14
80 50
3l. INnanatenvuble Gaccelmbl:
Ans nononnenHs baccefina % ofivema
BHacceiiHa B CYyTKH 10 = - — s — — —
NS 3pHTEnel 1 mecto 3 1 3 1 03 0,1 0,14 0,1
40
IS CIIOPICMENTOB (€ YHe oM
npHema Ayla) 1 cnopitMeH 100 60 100 60 9 5 (-)',3 0,14
80 50
32, Banu:
1 nocermrenn — 180 120 180 120 0.4 04
MBLIBHAA C TA3AMH HA CKAMBAX 180 120
H OlIOJIACKMBAHHEM B Aylle
| mymesas cetxa —_ - —_ - 0,2 9,14
500 270
MBITLHAS C T23aMH A CKambax | | TOCETATENE - o 290 190 290 190 04 0.4
NPHEMOM O30 DOBH TE/ILHBIX 290 190
Nnpole,
poucarp 1 nywepas cetka  — — — == ==y — 0_2 0,14
500 270
. aakins | nocerwrens  —  — 360 240 360 240 02 04
360 240
BanAan Kabwua —h— — 540 360 540 360 03 02
540 360
33. Adymesbie B OHITOBBIX NOMELIEHUAX :
7 aTHi nepas ceTka
NPOMBILIIEHIBIX TPEIPHATH m’ln o - B i 0 i 270 02 0.14

500 270
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Mpodoaswcenue maba. 2.2

Morpeburean Ennunna Hopma pacxoaa Bomet, 1 Pacxoasl Bojmt
HIMEPEHHA aje
B CPCAHWE CYTKH B CYTKH HaW- B 4ac nanboan- npubopom, —
fonbwero Boao- Wero BOAOINOT- Ay
notpebaenns pebnenns
ofimas  ropsueli obmas ropsuelk obumam ropsueli obme xon0a-
(8 TOM ¢t . (8 TOM ¢ npr (B TOM g% npH (X0M0%- HOW WM
4ucae  NpW (= "ucne = wucae = Ho# M ropaveii
ropageii) = 55°C ropuuet) = 55°C 1opa- = 55°C rops- do
am ' eii) uei) m-‘
[ (o :
(S ()
B
34. Uexu
C 1ewIoBkLAesIenARMEA Gonee
84 xJIx ma 1 s/ 1 uenosex
B CMeEHY — 45 24 14,1 8,4 0,14 0,1
60 40
OCTasibHble To *e — — 25 11 9.4 44 0,14 0,1
40
35. Monuexa
CHOPTHBHOIO #pa, AOPOKEK,
IWIOIMAAOK IS HIP M JIPYTHX
CMOPTHBHBIX COOPYKEHWA M? 1.5 — 15 L s o e =
Tpassnoro noxposa GyréoanHoro
nons »— 3 = 3 i = &
[OBEPXHOCTH Ka1Ka » 0,5 — 0,5
W3 ULIAHTOB YCOBEPIICHCTBOBAH-
HBIX NOKPBITHI, TPO1Yapos, (110~
wasel, 3apOACKHX 11POE3JIOB S—_— 04 0,5 . 04-05 — - —
3e.lenbiX HACAKIEHHH, T430HOB A
LBETHHKOB » 36 — 3-6 -
tabn. 2.1 u dopmyne (2.4)] u uacosoit g, [mo  umeromero 90 npubopos ¢ NOABOIKOI XONOAHOK

dopmyne (2.7)] pacxoa Boawl;

OTPENC/IMTEL YHCIIO YCTAHOBJICHHBIX CAHHTAp-
ueix npubopoB N;

paccuMTaTh BEPOATHOCTL AcHcTBHA P npubo-
poe no Hopmyne

P = Qy, , U/3600¢,N; (2.1

BBIYHCIUTE CCKYHOHBIH pacxoa Bogkl no dop-

Myne
g = 54o0. (2.2)
3yayeHHe o NPHHMMAETCHA B 3aBUCHMOCTH OT
sHayenns N uav NP no npun. 4 CHull 2.04.01-85.

Jns ynpoleHus pacucToB MOXHO I0JIb30-
BaThcA HOMorpammamu (puc. 2.1 u 2.2), cocras-
NeHHBIMH IS Haubosiee ynoTpebiiseMbix 3Haye-
HHil q,, paBubix 0,1; 0,14; 0,2 u 0,3 sfc. Tlpn
H3MEHAOUIMXCA 3HAYCHHAX ¢, JJIH PACICTOB MOK-
HO MCTIOJIb30BaTh HOMOrPAMMY, MPHBEICHAYIO HA
puc. 2.3.

Hanpumep, TpebyerTcs ONpenesiMTh CEKyHII-
HBLI ¥ 42COBO# PACXOIbI BOIBI LT KHIIOTO JOMa
¢ 1eHTPAIH3IOBAHHBIM TOPAYMM BOJOCHAGKEHHEM
¢ yucsoM kBapTHp 90 w1 uncioM xutenci 280 uenr.,

soabl ¥ 270 npuGopos ¢ NOABOAKOH XONOAHON K
ropsveii Boabl. B cooTBeTcTBHH ¢ Tab. 2.2 pacxoa
BO/Ib] HA OJIHOTO noTpebuTens B yac HauboJblero
somonoTpebienns ¢y coctaBnser 15,6 n/4, B ToM
gMcne:  XodoaHoH  q5-5.6 m/u;  ropsveir gl
10,0 ni/a.

O0wmii cexyHaHbIA pacxon Boae! ¢, = 0,3 J/c;
CeKYHIHBIA pacxol XonoaHo# unm ropsuei Bojbl
g =02 n/c.

BeposTHocTh neiictBua P Haxogum no ¢op-
myne (2.1):

P =g U/3600g,N =
= 15,6-280/3600-0,3-360 = 0,011;
P =5,6-280/3600-0,2:360 = 0,006;
P" = 10,0-280/3600-0,2:270 = 0,0144.
3aTeM o HoMorpamme (cM. puc. 2.2) onpene-
nseM  pacxox Boabl: ¢ =3,3 n/c; ¢°=1,5 a/c;
g"=2.1 njc.

HopmMs! pacxona BoJsl H2 OIHOro moTpeduTe-
N, yKazaHHble B Tabn. 2.2, yYHTBIBAOT HCPABHO-
MEPHOCTH NMoTpeGIeHHs BOABI M OXBATHIBAIOT MOY-
TH BCEX BO3MOXHBIX noTpebureneii. [Tone3opanue
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N g, A/c P
4000 "; 50 E
3000 S -
3 3040 — 0,7
2000 2030 3
= 20 =
1 40 [
1000 —_ 10 L 0,05
E 5 F
o 4 5 — 0,04
500 3 y .
i — 0,03
300 |
2 L
e & — 0,02
2n0 S 1 S F
< Sy C
1 1 [ -
,g [0 -
— Q =
100 3~ — - g_ 0,5 :" i
- g S
=~ S~ U,E __'
| i [
50 63F T~ ;
40 ¥ B [
- ‘--""-; -
30 7.7 — 0,3 et S -
J : - —~l< 0,005
20 ¥ -
015+ ., - 0,004
0,14 j - -
-’ = -
10 0’ 3 L __ 3,003
612 { -
[
— 0,002
11 - -
'i ity a,15 &
;. N
2 0,130,714 — 0,001

Puc. 2.1. Homorpamma /LI onipe/ieienns CeKyHANBIX Pacxo/ion sojikl ¢ ups g, = 0,1 n 0,14 ajc m P< 0,15
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ool Lt bl

L O,
| llll[llll]_L[llI Ao balad

w

N

npu qg=0,2 n/c

g, 4/t
200
200
00
100
7
60
0% 4p
z0F 30
20
10
10
5
4
5
%,
2%
2 I
7
. -
i
853
0,43
A
0,3-¥
04

L

Al

024 0,3

Puc 22 Homorpavma Ajis omipelieNleHHA CEKYMIBLIX PAcXoios moaw ¢ npu g, = 0,2 m 0,3 n/c & P < 0,15

nou gp =0,3 #/¢

/

g

— 0,18

Q
Q
(<

®
?

[rrrrrorT L |
S
=1
]

S
N

[lllll|[I[¥']llllllll]ll]l
S
S
-\

0,005

0,004

0,003

llll[illl'!lll

8,002

lllII!l’lll

a,001
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NP x
(M) () g/ g, m Qo W5
2000 3 4op 4000 - 8000 = 4om
Jooa I
5000 E 3
o 2000 - 4000 T 3000
1000 3000 ¥
e 1000 X 2000 T
1§ 2000
500 4 1000 1
zgz 100 400 g
300§ ., :
300 200 ¥ 400 I
300 0,5 41000
200 —§ 50 100 ¥ 200 3
40 04—
50 % 100 1
PN e 40 033
e~ T
20~ S0 g 3500
S~ WFw +
50 T~F 0 U,Z—q: 400
Z{ﬂ 10 2 =~ ~— :E
o—§ 10 ~—_ + 300
S
] 10 =~ T
2q 4 —~ -~ +
5 FE ;5 0,73-200
2344 T
%4 3 5
3 142 _:
5 I
0,05 =100
I e +
004 3
z 03% ;5 +
0,2% 0,4 2
11 0,3 603 <+
05 a1 0,7 ‘_':_ 50
44 0,02 ¥ a0
03—t 0,5 0,05 ¥ 0,1 02 ¥
0,2 g',, 0,04 ¥
g1 0.05% 55 Fa
s 103 0,02-% 0,04 1
4 0,03 T
4z 4, 001 X007 0,01 L 20

r

Pac. 2.3, Homorpamma 18 onpee/eHas CeXyHIHbIX B mluxfpacxnzml BOJK B 1aBHCAMOCTH oF NANP,) ups paymrmsIX JHa%eHngX g,
Jife 0 gy, Afu
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AyLIaMH Ha [IPOMBINITIEHHBIX NMPEANpPHATHAX Tpe-
AYCMOTPeHO yuuThIBAaTL Npu 100% ogHOBpemeH-
HO pafoTalolmMX [yIIEeBbIX CETOK B TeueHue
45 MHH nocJie OKOHYaHHUA CMEHBI.

Hopma pacxona XolnoAHOH BOABI B CYTKH H B
yac B Tabn. 2.2 onpenensercs Kak pasHOCTh MEX-
Iy obLIMM PacXoOM M PacXoIoM ropsyeit Boabl.

B Tom ciyyae, xoraa Tpebyercs onpeneiurhb
pacxoa 474 rpynnel noTpedHTeneH, peuYHHy P
CleayeT BBIMHCIATH MO dopMyne

i

P=Y N,-P,,le', N,.

(2.3)
1 1
a BeMYHHY ¢, — 1o dopmyre
qdo = Zqo:N.P./Z N.P; . (2.4)
1 1

Jna rpaxmaHCcKHX 3AaHHH, MO KOTOPHIM OT-
CyTCTBYIOT CBEICHHS O 4HCIIC M TEXHMYECKMX Xa-
paxTepUCTHKAX NPUOOPOB, IONyCKaeTcs NPHHH-
matk g =03 a/c, g6 =q4=0,2 njc.

CexyHIHBIH pacxoi CTOYHBIX BOJ JAJIA Y4acT-
K4 CETH 3aBHCHT OT pacxola BOAbI HA JAHHOM
yuacrke. Ilpum ofmem MakcAManbHOM pacxone
Mexee 8 n/c on onpeaenserca no dopmyse

=q9"+q . (2.5)

[Ipu GonblleM pacxoe KOIHYECTBO CTOYHBIX
BOJ1 paBHAeTCH obmeMy BoaonoTpebnenmio. 3aave-
HHUS ¢§ HA/UIOKHT IMPHHMMaTh no tabn. 2.1.

Yacopoif pacxoq BOABI HA yYACTKC WIIH JUIS
CHCTEMBE B LIEJIOM OMpencigioT no dopmyne

A = Ova‘IO.Muxl E] (26)

A€ gy, “ACOBOI PACXOA BOJBI NPUGOPOM, KOTOPLIH ANA OJIMHA-
KOBBIX NOTpeOHie/ell NPOSKTHPYEMOR CHCTEMB CiedyeT NpHHH-
Maip 0o 1aba 2.2, a JLiA OTIMHAIOIMXCA— 110 dopMyJie.

1l i
Gohz = Z Niph.a%,n../z NPy, . 27
1 1

Jlns HaXxOXICHHS BENMYMHBI o HeoGxomwmo
OTpENIETUTL BEPOATHOCTL HCNIOJIL30BAHKA MpHDO-
poB P, /U1 CACTEMBI B LIEJIOM

P,, = 3600Pqy/q0 ; » (2.8)
TIIE g M gg 4, —CEKYHAHBIA H 4AaCOBOM PACXO/, onpeaense-
Memi o Taba. 2.1 u 2.2 wim no dopmyne (2.4).

PacueT ceKYHOHBIX Pacxol0B ropsyed ROAbI B
CHCTEME rOpAYero BOMIOCHAOKEHUA (C YUETOM IMp-
KyNALMORHOro pacxona) npusened s i 10.

IMpamep 2.1. B anMUHRCTPATHRHO-OBITOBOM
xopnyce (ABK) 3aBoma B MakCMMabHYIO CMEHY
paboTter 100 yes agMUHHCTPATHRHOIO NepcoHasia
i 800 wen, paboTalwomMX B lexax, TOIb3YIOTCH
OLITOBLIMH TIOMEILEHHWAMH Kopnyca. B 3panum
uMeeTca Takke cronoBas Ha 300 mocaao4HBIX

mect, paboratomas 2 4 B CMEHY, YHCJIO CAaHWTAp-
HEIX nmpubGopoB B KoTopoit He M3mectHo. B ABK
YCTRHOBJIEHBI cleaytoine npubopsl: 300 yuura-
308, YMBIBAJILHHKOB, NIHCCYaPOB M HOXHBIX BaHH,
B TOM 4ucae 250 ¢ ropgyel Boao#, u 80 aywesbix
CETOK.

Tpebyercs onpenennTb pacxonbl XOJNOMHOM,
ropsuei BOIbI W CTOYHBIX BOJI.

PacyeT HauMHAEM C OTpENeNieHns ¢, ¥ P mus
norpeburesedt nanHoro 3manmsa. Ona ynobGerma
TONb30BAHMA OTH [aHHBIE TNPUBOIMM B BHAE
Tabn 2.3.

TABJIMLA 2.3
PACYETHBIE JAHHBIE

Pacxon Hopmel pacxoaa Boabt A, Uik
BOJIBL, 1

AAMHHNCTpa- paboTaloWMX CTOJIOBOH  AYILEBBIX

THBHOI'O B uexax

[EpCcoHasia
7 0,14 0,14 03 0,2
qz 0,1 0,1 0,2 0,14
' 0,1 0,1 0.2 0,14
‘3":*. 80 60 300 500
q:, - 60 40 200 270
7 4 9.4 12 500
q:. 2 44 4 270

Jlanee onpenensieMm:
P = 4-100 + 800-9,4/3600-0,14-300 = 0,052;
P" = 2-100 + 4,4-800/3600-0,1-250 = 0,039;
P¢ = 2-100 + 5:800/3600-0,1-300 = 0,038.
3arem no dopmynam (2.1) u (2.2) seiuucngecMm
Pacxoasl BOABI H CTOYHBIX BOJL.
[Mo useectHoMy 3nauenuio NP = 0,052 x
x 300 =156 no mpun. 4 CHull 2.04.01.-85
HaxoOuM a = 5,712 u paccyuTBIBaEM
g = 5-0,14-5712 = 4,0 njc.
AHAJIOrHYHO ONpenesseM:
NP =0,038-300 = 11,4 »a = 4,53;
q° = 50,1-4,53 = 2,27 n/c;
NP = 0,039-:250 = 9,75 — o = 4,06;
q" =5-0,1-4,06 = 2,30 a/c.

Pacxon BO/IbI H2 IYIIEBbIE CETKH BBIYHCIAIOT
npu  100%-uoii onHoBpemenHoM ux paborte:
g = 80-0.2 = 16 njc; ¢~* = 80-0,14 = 11,2 n/c.

Jns onpejeneHAs pacXxoJ0B ROALI B CTONO-
BOH HeoOXOoAMMO 3HATHL 4HMCIO MNOTpebIaseMBIX
6mon B 1 4. B HawieM ciydae 1Mo gaHHbIM TEXHO-
JIOroB 4YMcHo Oypon cocrasuio 2640 B 1 u.
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B rToM cnydae, korga He H3BECTHO 4HCIO
6JIIOI[, €ro MOXHO OPHCHTHDOBOYHO ONPEACIIMTH
no dopmyie

U=TnN,22,
rae Ty —ancno 4acoB peannH3auHn NPOJyKIHH;

1, ~MHCI0 1I0CAJ0K B 4ac; N, —4HC/I0 M0CAT0YHBIX MecT, 2,2-x03d-
drumenT Ans npeAnpHATHE OOLIECTBEHHOTO TMTANKA.

Pacxon moasl B vac HauGolibluero BOAONOT-
pebiieHHs B CTONOBO#I ompenenseM no gopmyre:
g =Ugd®-1,5/T ¢' =2640-16-1,5/8 = 7920 1.

Tlo ﬁaBecrHcmy 3HayeHH0 NP Haxoaum
N P™ = 7920/3600-0,3 = 7,3, onpenensem o =33
W BBIYHCIAEM ¢ = 5-0,3-3,3 =495 n/c.

YacoBoil pacxox ropsteil BOabl PaCCYHTHIBA-
eM ananornyno: Qf, =2640-12,7-1,5/8 = 6310 x;

NP" = 6310/3600-0,2 = 8,76r»a = 3,77;
q"=50,2-3,77= 3,77 n/c.

Pacxon xosiofHOI BOABI ONpeETigeM Kak pas-
HUIY MeX Ay 001MM pacxoioM M pacxogoM rops-
et Boabl NP =(7920 — 6310)/3600-0,2 = 2,23,
HaxoauM a = 1,53 u semucnagem ¢° = 5:0,2-1,53 =
= 1,53 njc.

Taxum obpaszom, obmmit pacxon BOMH MO
3IAHHI0 COCTABJIAET:
q"“'=4,0+16,0+495=2495
+ 11,24 1,53 = 14,8 1/c;
¢"=23+11,243,77=1727 a/c.

B cBsA3M ¢ Tem, YTO KOJIMYECTBO BOAONOTped-
NeHus npesbiacT 8 51/c, KOJHYECTBO CTOYHBIX BOJ
TNIPHHUMAETCA PaBHBIM BOLONOTPEONICHHIO, T.€.
q*=2495 njc.

afe;  ¢-=22T+

I'JIABA 3. CUCTEMBI U CXEMbI BOJOITPOBOJA
XO0JI0JHOW BO/IbI

3.1. XapakTepHCTHKa CHCTEM
BOAONPOBOJA PA3JIHYHBIX 3JAHHI
H COOPYXeHHi

B 3panusx Moryt OBITH CIEAYHOINIME CHCTE-
Mbl BHYTPCHHETO BONONPOBOA: eAWHBIK BOMO-
NPOBOA JUIA IOJA4H BO/bl IHTBCBOrO Ka4eCTRA HA
BCE HYXIBI; pa3nefibHble CHCTEMBI BONONPOBOAA —
XO3SHCTBEHHO-IMTHEBON M NPOM3BOJICTBEHHLIR
(OIMH WM HECKOJIBKO); XO3AHCTBEHHO-TIPOTHRO-
NOXAPHBEIE M TIPOM3BOJCTBEHHBIH (OAMH HMJIM He-
CKOJIBKO); XO3SHCTBEHHO — MUTLEBOH M TPOU3BOJI-
CTBCHHO — POTHBOTIOKAPHBIA (BO3MOXHBI IpYrue
CHCTCMBI TPOM3IBOJCTREHHOTO BOAONPOBOAA WK
OTIENbHO NPOTHBONOXKAPHBIA BOJONPOBO/); LHP-
KYJISIMOHHBIH BOIONPOBOM, COCTOAIMIA M3 IBYX
ceTeit,— nogarowmed ¥ 06paTHOHR,; BOAONPOBO,1 NOB-
TOPHOrO MCMOJb30BaHUA B CaMOM 37aHuu (¢
UEMBI) COKPAILEHHA PacXxoaa BOJbl).

He pomyckaerca coenwHenue cerell Xo3sii-
CTBEHHO — MU TBCBOTO BOJ]OHPDBOJIE C CETHAMH, TTO-
NAIOIMMH BOIY HEITHTLEBOTO KavecTsa. B uckino-
YUTE/ILHBIX CNY4afiX MO COrJIACOBAHHIO C OpraHa-
mH TocynapcTBeHHOI0 CAHHTAPHOTO HAA30pa pas-
peluaeTcs UCNOJb30BAHME XO3AHCTBEHHO — MU ThE-
BOTO BOJIOTIPOBOMA B KA4ECTRE pe3epsa /id BOIO-
NpoOBOJA, MOAAIOINEro BOMY HEMHTHEBOTrO Kauc-
cTBa. B 3TOM cilyyae pe3epBHOE COEIMHEHHE 10JIK-
HO ofecrneuyHBaTh BO3AYIUHBIH pa3pbiB MEXIy ce-
TAMHU.

[MpaMoOTOUYHBIE CHCTEMBI MO THNY CeTed pas-
JIENSI0T HAa JIBA BMA: TYNMKOBBIC MJIM KOJIBLCBbIE.
Tynukossie ceTH (puc. 3.1) NpUMEHAIOT: B X034ii-
CTBEHHO - IIMTBEBBIX BOJAONPOBONAX IIPH YCTPO-
CTBE TOJIbKO OJHOTO BBOJIA; B MPOU3BOICTBEHHbIX
BOIONPOBO/IAX B TOM Cly4ae, KOTJa JOnycKaeTcs
NepepeiB B MOJa4€ BOALI Ha MPOH3IBOACTBEHHLIC
HYXBI; IPH YHCTIC BHYTPEHHUX TTOKAPHBIX KPAHOB
no 12, ecnu 3TH ceTH OJHOBPEMEHHO ABJISIOTCH H
NPOTHBROMNOKAPHBLIMH, B OT/IC/JIbHBIX CHYYasX NpH
GonblIcM uHMCIIC TIOXKAPHBIX KPAaHOB, €CIH BHYT-
PEeHHMI BOJONPOBOA NUTAETCA BOMAOH OT TYITHKO-
BOI HapykHo# ceTd. TynukoBkle ceT ycTpausa-
10T W3 TPYO pa3siUYHOTO MM MOCTOSHHOTO JIHa-
MeTpa.

Konbuessie cetn (puc. 3.2.) npoekTHpyloT
npH HeoOXomuMocTH GecnepeboiiHoro obGecmeye-
HHUA NOoTpeOUTeNIe BOAOH (B TOM YHCIIE HA HYXK/bI
TOKAPOTYIICHAA TNPH 9HCJIE MOMKapHBIX KpaHOB
Hosnee 12). HenpepsiBHOCTH NOJaYH BOIbI JOJDKHA
ofecneunBaTECA KaK HAPYXHBIMM, TAK H BHYTPEH-
HHUMH cHcTeMaMy BojocHabxkenus. g obecrieve-
HHMSA HENMPEPHIBHOCTH N0/Ia4H BOJBI MOXET NpHMe-
HATBCA KOJIBLEBAA CETh C YBEJWYEHHBIM YHCIIOM
BBOJIOB M YCTAHOBKOMN JOTOJIHUTENILHBIX 3a/IBHXEK
HJIH 3aMOpHLIX BEHTHJIEH M NBOIHAA CETh.

B kxonmleBoi ceTv IS nMUTaHuA obopynosa-
HUA, He J0MYCKAIOMIETo NepepeiBa B MOIa4¢ BOJBI,
HCOOX0AMMO NpelyCMATPHBATh BO3MOXHOCTh OT-
kirovenus moboro arperata M moboro ydactka
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Prc. 3.1. Cxema TYIRK0BOT0 BoAOUpOBOjA
! meop, 2-Typ6unHBIA BOsOMEp, I KpaH ANA CNyCKa BObI

815 220 7Y -
cetd ©Oe3 MNpeKkpaileHHs INONA4H BOOBI JAPYIHM
et arperatam (puc. 3.3,¢).9T0 Ke nMpaBHIIO DOIKHO
10.000 cobaroaaThes M NPH NPHMEHEHHH ABOWHOM BOAO-
npoBoaHOW ceTn (puc. 3.3,6).

B xonbnesoi wim NBOHHO# BOIONPOBOAHOIM

ceTH HEOoOXOIMMO TNpE/lyCMAaTPHBATbL BO3IMOXK-
200 HOCTh 3aMeHBl M0G0l 3aJBHKKM HAa MArMCTpasiu
6e3 npekpatieHud moAaYM BoAbl 00OPY/I0BAHMIO.

IupkynauMoHHEIE  CHCTEMBI  BOJOMPORONA
COCTOAT M3 ABYX cerTeif: nonaromel u odpatHoil. B
JIBYXCTYNEHYaTOH CHCTEME BOJONPOBOAA TOAA0-
mas ceTh, Kak TIPAaBWIIO, ABNAETCA HANOPHOM, a
obpaTHas — camoTeqHoil (puc. 3.4). O6parHas cerb
B OTJIIMYME OT CAMOTEYHBIX KaHAJTM3AMHOHHBIX CC-
Tell uMeer cenyromme 0cobeHHOCTH:

4) mpH €e pacyere I OTBOJA MakKCHMalib-
HOTO pacXofa BOIbI 33aJal0TCH IMAMETPOM Tpyo,
Mocjie Yero ONpejieigioT YKJIOH TPacchl;

6) cMOTpOBBIC KOJOMIBl YCTAHABIIMBAKOT 11O
KOHCTPYKTHBHBIM CO00paXenHsM, NPHHAMAS UX C
OTKPBITBIMH JIOTKAMH WJIH PCBH3WAMMU HA 3aKphl-
TOH CETH M C JBOMHBLIMHM KPBIIIKAMH.

Tlpn onHoCTyTIeHYaTOH CHCTEME BOMONPOBO-
na (puc. 3.5) TpybonpoBobl Kak NOJArOIeH, TaK
1 o6paTHO#i ceTell ABNIAIOTCA HATIOPHBIMHA W 107K~
HEl YJOBIETBOPATE TpPebOBAHMAM, TNpeabABIsE-
MBIM K HAIIOPHBIM CETAM.

@15 820 77|
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Prc. 3.2. Cxema KoJLUeBoro Bojaonposoia
1—-8woa, 2 mopomep 1ypOuHHLI sEamerpom 100 mm

PHE
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Prc. 3.4, Cxema NBYXCTYNEHYATOTO UAPKY/ISIHOHBOTO BO/IO-
nposoaa
I noparomias marucTpasbk, 2-obparmas Marucrpank, J3-Tex-
HoJlorndeckoe obopyaosanue
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Prc. 33. Cxema np T Bo0up Ko1bUeBOH (a) 1 2 2 2
nRoimoil (6) ceTw
b /\
Pre. 3.5. CxeMa 0IHOCTYUEHYATOIO0 HHDPKY/IHUHOHBOIO BOJOUPO-
BO/Ia —— 7 /_f_{ll
1 -pacoc, 2-oxnaxnaemui aiperar, J-rpaaupns; 4 -cGopHwiit il

peacpsyap 4
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Puc. 3.6, Cxema muprcy. o TpyGoug 388018 (eppocILIABOB

] -BBOA OXJAKACHHOH BOAB; 2—Ynopbl; 3-NOABOAKH K MACHOOXIaAHTEINM
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Prc. 3.7. Cxema unpKy/ sumoRsoro BoJ00PpoBoJia, NPoKTAILIBAEMOTO BHE 3TANAR

[lpumMepoM IMPKYJIAUNMOHHOTO TOAAIOUIEro
HANnopHOro BOAOHPOBOMA MO CXEME JABOHHOH CeTH
ABJIAETCS BOMOINPOBOI I8 OXJAXKIACHUA TNEYCH H
MACTOOXJIAAMTENBEHBIX KOJOHOK 3apofa deppo-
cniasos (pHc. 3 6).

MeJikue arperatsl, OXJIakaaeMbic BOIOH, KO-
TOpEIE MOXHO OOBEAHHHTL B OTHAENBHBIE Y3JIbI,
1e1ecO00PA3HO NPHCOCHHATL K COOpPHBIM Maru-
cTpansM TMPKYJIALKOHHOTO BOJONPOBOAA, TIpO-
KJIaALIBAEMOTO BHE 3naHuii (puc. 3.7).

CucreMbl MOBTOPHOIO HCI0b30BAHUA BOIBL
[MosTOpHOE MCNOJNIB30BaHUE BOJBI MOXKET OCyLIe-
CTBIATLCA KaK B CAMOM 3[aHWH, TaK W BHE €ro.
[lp1 nOBTOPHOM HCMOJIL30BAHHK BOJBI B 3JaHHH
NpOEKTHPYIOT CrelMaNbHBI BOJONPOBOJ CO BCe-
MH HeoOXOAMMBIMH YCTaHOBKAMH: HACOCHOM, Oa-
xami, pesepeyapamu u np. [Ipumepom cucremst
TIOBTOPHOIO HCIOJIb30BAHHA MOXET CIYKHTh BO-
JIONPOBOJ MeXaHuyeckoro texa (puc. 3.8). B nan-
HOH cHCTEMe BOa NOCIIE OXJIAXK/ACHHA MACI00XIa-
JuTeNei NocTyNaeT B HaNOPHLIA Gak, 3 KOTOporo
pacxoayercs Ui TEPMHYECKOTO M rajibBAHHYECKO~
ro OTaejaCHUH

B cucTemax co 3Ha4YMTeJIbHBIM PACXOJ0M BO-
ABl HeTeiecoobpa3Ho YCTAHARIMBATE HAMOPHBIE
peryaupyionme 6akn MIM 3anacHbie pe3epByapbl
u3-3a ux OonbIIMX pasMepoB B 3TUX ciyyasx as
obecneycads GecnepefoiiHoi noaaYy BOABI ClCAy-
€T NpeaycMaTpHBaTh aBTOMAaTH3a1MI0 paboThl BO-
JIOMPOBOAOB.

Boay nocjie KOHAMIIMOHEPOB LEsIeco0bpa3Ho
HCMOJNIB30BAaTh IS OXJaXIeHHs Apyroro obopy-

I

\ A

Puc. 3.8. Cxema BoI0NpoBOA © HOBTOPHLIM HCHO/ILIOBARNEM BOJIb
1 1pyGoNpOBO HOAAYH BOMIBI H3 CETH XO3SHCTBEIIHO-TIHTEEBOTO ¥
npo‘mnunoxapuoro BOJAOIIPOBOAA, 2 BaHHBL TaJILBAHHYECKOIO
orpencHun, 3 MACT0OXa4AHTE ™ 4 TpyGONpOBOA MOAAYH BOMBI

K TeXHOJIOTHYECKOMY 000pyaoBaimio, 5 0ak peryimposaius
pacxopa wBoael, 6 rpybonposoa  nojawm  Boaw B Gax,
7-uepeansroi  rpybonposon, & - 1py(GONpOBOA  HOBTOPHOIO

HCNoAb30BAHHA BOJIBI

nosaumd. Ecnu s HEKOTOPBIX KOHOMIMOHEPOB
TpebyeTcs Bona ¢ GoJiee BHICOKO#H TeMnepaTypoit,
TO cijeqyerT NpUMEHAThL CXEMy, NOKA3aHHYH Ha
puc 3.9. Ilo 3T1o# cxeMe W3 XONOAHJIBHOR CTaHIHK
Bofdy ¢ TeMnepatypod 4°C nogaroT HA KOHIHIMO-
HEepbLI NMEepBOH rpynmbl, rae OHa HarpeBaeTcs 10
9°C, a 3aTeM nocTynaeT B pe3epByap-CMeCHTEb, B
KOTOPBIH TaKXe MOCTYHACT M BOJA C TCMIEpATy-
poii 4°C [locne cMemMBaHWA BOMY € TEMMEpaTy-
poii 6,5°C nomawT Ha KOHAMUHOHEPHI BTODOIi
rpynnsl. Boay, Harperyio mo temmepatypsl 14°C,
HaNpaBJflOT B XOJOAHNBLHYIO CTAHIMIO.

B kuibiX 3gaHusx BeicOTOH 17 aTamed M
Gonee, aAMMHNCTPATHBHBIX 31aHUAX, TOCTHHHLAX,
NMAHCHOHATAX, CAHATOPHAX, JOMAX OTAbIXa, NpO-
M3BONCTBEHHBIX M BCTIOMOTATENbHBIX 3JAHHAX
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Prc. 3.9, Cxema BOAONPOROJA B YyCTAHOBKAX JUTH KOHIHUH-
OHHPOBAHWSA BOIAYXA

| xonommablias cTanuMs, 2- HACOCHAs CTarumA; J-3anacwoil u

CMECHTE/ILHLIA Pe3epByaphl, 4 - KOMurOREpLI, Tpebytouwe Boly

¢ temneparypoit 6,5°C, 5-konauumoneph, Tpebyloume Boay ¢
TeMriepaTypoii 4°C

NpeaycMaTpHBAETCA 30HHPOBAHHE BONONPOBOJA.
BbicoTa ompenengeTcd M3 pacyeTa MAKCHMAIBHO
JIONYCTHMOrO THIPOCTATHYECKOTO HANOPA Yy HUX-
HMX MOXApHBLIX KPaHOB H XO3AHCTBCHHBLIX WJIH
NPOU3BOICTREHHKX Bogopaszbopupix Touek. Ilpu
30HMPOBAHMM BOJIOTIPOBONA BOMA MOXET NOMaa-
BATHCA OT BOJOHANOPHBIX WJIH T'HAPONHEBMATH-
yeckuX O4aKoB, a TaKXe HEeNoCpeACTREHHO OT Ha-
pyxHoro sogonposoaa. MMeroliceca napienue po
BHEIIHEH ROAONMPOBOAHOH CETH HCNOJB3yeTcs
IS ToAauy BOABI B HHXKHHE 3TAXH 31aHMI.

3.2. CucreMbl NPOTHBONOKAPHOTO
BOJONPOBO/A

HeobxoauMOCTh  yCTPOMHCTBA  BHYTPEHHEro
NPOTHROMOXAPHOTO BOJIONPOBOJA B 3J4HHAX W
NOMEIIEHUAX, @ TAKKe MHHHMAlbHBLIE PacXobl
BOJIbI HA T0XaPOTYIICHHE JOJDKHEI OTIPENeISThCH
JUTA KAIbIX M 06LIECTBEHHBIX 31aHA#H 1o Tabm. 3.1,
a IS NPOM3BOJICTBEHHBIX 37aHui—no Tabia. 3.2
TpebGyemelif pacxoa Boabl HA MOXKapoOTYLIEHHE
clieyeT yTOYHATH o Tabi. 3.3 B 3aBHCHMOCTH OT
BBLICOTHI MOMEIIEHUS, JUIHHbI KOMIAKTHON CTPYH H
JIMaMeTpa CIpBICKA.

Heo6x0nMMOCTh YCTPOHCTBA CHCTEM aBTOMA-
THYECKOTO NIOXKAPOTYIICHHS B 3[JAHHAX H NOMere-
HMAX, TMOANEKAIMUX 000pYIOBAHMIO ABTOMATH-
YCCKHMM  CPEICTBAMHM  NOXKAPOTYIUEHUS, TIpe-
JIyCMATPHBAETCA B NMEPEYHAX, YTBEPKICHHBIX MH-
HucrepcTeamu. [Ipn aTom cieayer y4HTHIBATH
OHOBPEMEHHOE /IeHCTBHE MOXAPHLIX KPaHoB H

TABJIMUA 3.1

HOPMbI PACXOJA BO/bl HA TIOXKAPOTYIIEHHME
KUIBIX U OBIECTBEHHBIX 3JIAHHA

MuraMans-
Hblf pacxo
BOJIbI HA

B
noxapory=
wene, njc,
HAa OTHY
crpyio

Yucno

crpykt

XKnavie n obmecTBeRAEbIE 3IANAA B
OMeenus

Knannte 3naHAR"
npH 4Hcae raxeRt 12-16 1 5
10 Xe, npn O6Wel AIHHE KOPH-

mopa Gonee 10 m 2 2,5
npu yucne raxed 17-25 2 25
TO %e, npH ofbeit paupe kopu- 3 2,5
nopa Gonee 10 m
3panus ynpasieHwi:
npk uucae sraxelt po 10
ofemMom 0 25000 m* 1 2,5
To xe. 06BeMOoM capilie 25000 M? 2 2,5
1pH 4Heae 3axei 11-16 u
obbemom o 25000 m* 2 25
To We, 06beMoM caiiue 25000 M3 k] 2.5
Kay6el ¢ acTpanoi, TeaTpbl, KWHO-
TEATphi, aKTOBLIE W KoHpepeHu-3anul, Cornacho  BCH 45-86
ofopynoBaHHbe KHEOAnMapaTypo#
O6wexuTHA # ODWECTBEHABIE 3AaHHA,
HE YKa3zaHHBIE BbILE:
1npH yucae raxed jo 10 u
obzemom 500025000 m* 1 2,5
T0 e, o6beMoM cabiitie 25000 M3 2 25
npu uucne raxeil Gonee 10 u
ofbeMom 0 25000 am? 2 2.5
10 e, o6LeMOoM cobiiue 25000 Mm? 3 2,5
Benomorarenbibie 30aHHs NpOMBIL-
JEHEBIX npeAnpHsvai ofbeMom, M,
5000 25000 1 25
25000 50000 2 2,5
TABJIMUA 3.2

HOPMBI PACXO/IA BOJIbI HA TIOXAPOTYIIEHUE
TMPOU3BO/ICTBEHHBIX 3JAHUA

Crenens orfe- Kateropus Ynmcao crpyit (nepeas umbpa) w
croiKociu 3AAHHHA MHHHMANbHBIH PaCcXO BOMBI, JI/C,
313 HAi 110 nokapHo#l Ha OojHY crpyio (Bropas umdpa)
OMACHOCTH Ha BHYTpeHHee [OXaporyiueHAe
B I']pOH']BD}(CTBC]I"Hl H CKJIAACKHX
3jaHHax BhicoTodl g0 S0M ®
0DBEMOM, THIC. M.
0,5-5 5-50 50-200 200-400
Tall A B B ZTR25:2%S 2xS  AES
i1} B 2%x252x5 2x5§ —
111 r, — 2x252x25§ —
Wuv B 2x252x5 — --
WwWuv | i § — 2x25 — —
Tpamvesannn: 1 [lis paGprx-npatdedsbix NOXapoTyiueHue

caeayeT npeycMATPHBATE B TioMewieHHsXx 06pafoTki B XpaHenus
CyXoro Genbs.

2 Pacxoj BOAB Ha BHYTPEHHEE MOKAPOTYWEHHE B 3AaHUAX
WAH [oMeuenHsx obveMoM, GOALIIHM YKa3aHHOrO B Tabauue,
CAeNyeT COTTACOBBIBATE B KAXIOM KOHKPETHOM CAYUde ¢ TeppHTO-
PHANLHBIMH OPraHAMH NOXAPHOrO HAXIOPA.

Crenenn OrnecTofiXOCTH 3MAHUA NPAHUMAETCA B 3dBHCH-

MOCTH OT pamIHYHEIX MaTCPHAIOB.
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TABJIMLIA 3.3

HOPMbI PACXO/JA BOABI HA TIOXAPOTYMEHUE B 3ABHCUMOCTH OT BbICOTHI MOMEIEHMA, JUTHHBI CTPYM H
JAWAMETPA CITPBICKA

Mnnna xom-
naxiHoM 4ac- Hbif pacxol KpaHa ¢ PYKaBaMH JTH-

Mussmans- Hanop, M, y noxapaoro Mamemane- Hanop, m, y noxapuoro
HbIA PACXOJ KPaH4 C pyKaBaMu JUTH-

Munnmans- Hanop, M, y nokapnoro
HLIH pacxo) KpaHa ¢ PYKaBAMH JUIH-

TH CTPYH WIH BOILL, N/C, HOMH, M BOJABL, Nfc, HOH, M BOJABL, Nfc, HOH, M
BLICOTA [0-  Ha OAny HA OOHY HA OJHY
MCUICHAA, M CTPYIO 10 15 20 crpywo 10 15 20 crpywo 10 15 20
(IPH AHAMETPE CIPLICKA HAKOHEYHHKA [OKAPHOTO CTBOMA, MM
13 16 19
Toxapuste kpans D, = 50 MM
6 - ~ — 2,6 9,2 9.6 10 3,4 8.8 9,6 10,4
8 - 29 12,0 12,5 13 4,1 12,9 13,8 14,8
10 = = — 33 15.1 15,7 16.4 4,6 16 17 18,5
12 2,6 20,2 20,6 21 27 19,2 19,6 21 52 20,6 22,3 24
14 28 236 24.1 245 42 248 25,5 26,3 = i == e
16 32 31,6 32,2 328 4,6 293 30 318 — — —
18 3,6 39 398 40,6 5,1 36 38 40 -
Momapnsie Kpauut D, = 65 MM

6 - 2,6 88 8.9 9 34 7.8 8 83

— 29 11 11,2 11,4 4,1 11,4 1.7 12,1
10 = — = 33 14 14,3 14,6 4.6 14,3 147 15,1
12 2,6 198 199 20,1 3,7 18 18,3 18,6 5,2 18.2 19 19.9
14 2.8 23 23,1 233 4.2 23 233 235 5 21.8 224 23
16 3.2 3 31,3 31,5 4,6 276 28 284 6,3 26,6 27,3 28
18 3.6 38 38.3 38,5 5.1 338 34,2 34,6 7 329 338 348
20 4 46,4 46,7 47 56 41,2 41,8 42,4 1.5 37,2 38,5 39,7

CIIPUHKJIEPHBIX WJIH JPEHYEPHBIX YeTanoBok. Kax-
Nldg TOUYKA TIOMEITICHUA [JOJIXKHA OpOIIATHLCH OHOMN
WIH ABYMS CTPYAMH BOJIbI.

Ocofoc BHUMaHKe creayeT ofpaiaTk Ha onl-
peneneHye o6beMa 3IAHWS WM NOMEIICHHS, TIIe
tpebyercs noxapoTymenne. Ecnu 31anue ne pas-
JICTEHO TIPOTHBOMOXAPHBIMH CTEHaMH, TO BECh
06BeM 31aHHS YUMTBLIBACTCH B pacuetax. Eciu
3NAHHE Pa3/IeNieHO MPOTHBOMOXAPHBIMH CTEHAMH
[ wan 11 Tuna wim noMemeHus kateropuii A, b, B
no MOXApHOHW OMACHOCTH BblAENEHLl creHamu 1
win [T THIIA C MPOTUBONOKAPHBIMU NEPEKPBITHA-
MH M 3AUIHILEHHBIMH OBEPAMH, TO pacxoj BOABI
HA BHYTPEHHEE MOXaPOTYIICHHE OTIpele/IsAeTCH 110
o0BeMy TOH YacTH 3MaHHA WM TIOMENICHHS, I/I¢
TpebyeTca HauBONBIIMA PACX0a BOALL

Jns 3/1aHUA, MMCIOLIHX HECKOJIBKO IOKADPO-
OMACHBIX TIPOU3BOJCTB H BHITOPOXKEHHBIX IPOTH-
BOTIOKAPHBIMY CTEHAMH, CYMMHPOBaHUe 00beMOB
l'lOMEU.'[BHHﬁ T OTIPCACJICHWA PACX0a0B BOJABI Ha
noXapoTylleHHe He TpebyeTcs.

[lpu onpexeneHun ob6beMa 30anHi ero pas-
Mepbl TIPUHHMAIOT 10 HAPYXHLIM IPAHAM OTpai-

JIAoIMX KOHCTpyKiWid O6heM MoABanbHBIX TO-
MECIIEHUH ¥ TEXHHYECKHX JTaxkel BXOJAAT B 00LeM
3AAHUA.

Yucmo cTpyH W PACXO[ BOABI Ha BHYTPEHHEE
NOXapoTylleHHe B OOGLIECTBEHHBIX M TIPOH3BOJ-
CTBCHHEIX 3JaHHAX (HC3aBUCHMO OT MX KATCTOpPHUH)
BBICOTOH cBbime 50 M u 06Bvemom a0 50000 m?
cAeAyeT NPMHMMAaTh paBHbBIM 4 CTPyd no 5 n/c
KaK/as; npu OonbluemM oObeme 3manHui — 8 cTpyi
no 5 n/c kaxjas.

3naHus IPEAMYIIECTBEHHO C HE3AIIMIIEHHBIM
METAJUTHYECKAM  KdPKaCOM W OrpPidKAaOLIHMH
KOHCTPYKIMAMH W3 HECTOPAEMBIX JIHCTOBEIX MaTe-
PHAIIOB € TPYQHOrOPHOYHM YTEILTHTENEM OTHO-
caTcy k kateropud oruecroikoctu Illa; 3ganus
TIPEMMYIIIECTBEHHO OZHO3TAXHBIE C METaJLTHYEC-
KHM HE3ANIMIICHHBIM KAPKACOM W Orpaxiaroliu-
MH KOHCTPYKIMSMH M3 JHCTOBBIX HECTOPAEMBbIX
MATCPHAIOB ¢ TOPHOYUM YTCIUIMTENEM K KATEro-
puu IT16. CteneHH OrHeCTOMKOCTH 3JAHUH TPH-
pasuuparorcs Ia—x I, a 1116 w IVa—xIV.

B 3aHUAX M COOPYXKEHUSX U3 JEPEBOKIICCHBIX
KOHCTPYKIIMH WM HE3AIMMIICHHBIX METasIndec-
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KHMX KOHCTpYKuHit o6nemMoM mo 10000m* pacxon
BOJIbL CIIelyeT YBEIHYHBATH MO CPABHEHHIO C AaH-
HBIMH, ykasaHHbIMH B Tabm. 3.2 wa 5 n/c (onma
CTpyd), 4 MPH TIPUMEHEHHH OIPAXIAIOMHKX KOH-
CTPYKIIHA € TOAHMEPHBIMH YTCIUIHTENSIMH ~ Ha
10 51/c (ase ctpyw). [Ipn Gonbuiem obbeme 3MaHus
PAcX0/l BO[bl YBEIHYMBAETCA Ha 5 J1/C Ha Kaxable
nofHble WM Kenomseie 100000 m>.

Hanpumep, 30aHde TPOSKTHPYETCH BBINON-
HHTB C HE3ALIMINEHHBIM METAJLIMYSCKHM KapKa-
COM H OTPAXIAAIONIHMH KOHCTPYKUHAMH, B KOTO-
PHIX TPAMEHAETCH CTOPAEMBIH YTEILIHTE b, T. €. HX
kateropus oruecroiikoctu 116, Obwvem 3nanns -
36000 m®. Ilo cTeneHH OrHECTOHKOCTH 3AaHWE
npupasuuBactca k kareropun [V, [Mo Tabn. 3.2
HAXOIMM, YTO CJEAYET IHNPHHATHL Pacxod BOIH
2-5 A/c ¥ yBeNnHUYUTB 3TOT pacxod Ha 10 j/c (Rann-
4ie NOJMMEPHOrO YTENUHMTeNd) W enie Ha 5 n/c,
Tak xak oGbem 3aanusg Gonee 10000 m>. Creaosa-
TEABLHO, ODLIHI PACXOA HA BHYTPEHHEE NMOXKAPOTY-
IeHHe cocTaBMT 5-5 =25 n/c.

BHyTpeHHee NOXapoTyiieHue He Npeaycmar-
pMBaETCA:

a) B 3aHnsX 061eobpa3oBaTebHbIX KO, B
TOM YHC/E MIKOJ, HMEIOIINX AKTOBBIE 3a1bI, 060-
PYIOBAHHbIE CTALHOHAPHOW KHHOANMAPATYpOii, a
TaKke OaHb;

6) B 3JaHHAX CKJIaJloB MHHEpa/IbHBIX ya00pe-
HUiE 06bemMoM o 5000 m* I u 11 crenenm orHe-
CTOHKOCTH M3 HECTOPAaeMbIX MATEPHAJIOB,

B) B 3[aHHAX KUHOTEATPOB CE30HHOTO Jei-
CTBHA Ha Mo00e YMCIIO MECT;

I') B IPOU3BOJICTBEHHBIX 3[AHUAX, B KOTOPBIX
ﬂpHMﬁHeHHe BOJIBI MOXET BLI3BATH BBphIB, noxap,
pACIIPOCTPAHEHHE OTHSL;

1) B IpOX3BOACTBeHHbIX 3naHuax I u 11 cTene-
HM OrHECTOMKOCTH € IPOM3BOICTBAMH KaTeropui
I u J1 HesaBHcHMO OT WX 0o0beMa M B TIPOM3BOA-
crBerHbIx 3ganusax 1[I-V crenenn ornectoitkocTu
obsemom e Gonee 5000 M ¢ mpousBoAcTBaME
xateropui I' m [1;

€) B IIPOM3BO/ICTBEHHBIX W BCIIOMOTATENbHBIX
30AHUSAX NPOMBIUUICHHBIX NMPEQNPHATHH, a TaKke
B NOMELICHMAX 78 XpaHeHHs oBolel u dpykros
W B XOJOIMIIEHHKAX, He 0DOpY/IOBAHHBIX XO3dii-
CTBCHHO-TIMTBEBBIM WJIH TIPOM3BOICTBEHHBIM BO-
AOTIPOBOAOM, AN KOTOPLIX MPEAYCMOTPEHO TY-
IICHHE TIOXAPOB W3 eMKOCTEH (pe3epByapoB, Boo-
eMOB);

%) B 3JaHAAX W TIOMEIUCHHAX O0BEMOM WM
BBICOTOW MeHee YKalaHHBIX B Taba. 3.1 u 3.2;

H) B IOMELICHHUsAX, 000PYIOBAHHBIX CHCTEMA-

MH aBTOMAaTHYECKOTO MOKAPOTYIUCHHA Ta3aMH,
napom, (ppeoHOM HIH APYTHMH CIEUHAILHBIMU
BELLICCTBAMH;

K) B 3MAHUAX CK/IAJJ0B rpyOBIX KOPMOB, MHHE-
PANbHLIX YIOOpeHHH W NECTHIHUIOB;

JI) B MPOM3BOACTBEHHBIX 3JAHHAAX 110 Nepepa-
GoTKe CeNnbCKOXO3AMCTBEHHON NMPOAYKLMH KATEro-
puu B, I u II crenenu oruectoiikocti, oGneMoM
no 5000 m3.

Bo BHYTpeHHHE BOJONPOBOALI A MOXKApO-
TYUWICHHS BOJA TIOJAETCS HEMOCPEJCTBEHHO OT Ha-
PYXHOH CeTH TPAMO 4epe3 BBOABI WIH dHepes
MPOMEKYTOUHYIO peryiupytouyio emxoctb. [Mo-
TpeGHBIH Hanop onpeaensercs no Gopmyie

H<=H+H, +AH 3.1

rae H,—noTepH HANOpa HAa BBOJAX H BO BHYTPEHHEH CeTH,
H,—cpoboanbiii HAnop y BoJ0pa3bOpHOro YCTPOMCTBA;
AH - pa3HOCTs OTMETOK BBOJAZ B 3famme  nanGonee
BBICOKO PacHOJIOKEHHOTO BO}!OPH)GOPHO}'O )’C’I'pOfICI“BH.

I'MapocTaTHUECKUH HATIOP B CHCTEME XO3Ail-
CTBEHHO-TIMTHEBOIO WIIH XO3AHCTBEHHO-TIPOTHBO-
TIOXAPHOTO BOAOTPOBOJA Ha OTMeTKe Haubolee
HU3KO pACTIOJIONKEHHOI0 CAHUTAPHO-TCXHHYECKOTO
npubopa He nomken nmpesbimaTth 60 M. T'HapocTa-
THYECKMH Hamop Ha OTMeTKe Haubonee HU3KO
PACMIONIOKEHHOr0 TIOXAPHOTO KPaHA He JOTKEH
npessiuraTs 90 M.

Cpo6oHbie HAMOPHI ¥ BHYTPEHHHX TOXap-
HLIX KPAaHOB JIOJDKHBL ODECTIEYMBATH MONYYCHHUE
KOMIIAKTHBIX NIOKAPHBIX CTPYH BBICOTOM, HeobXxo-
JUMOii JUTS TYIIEHHS TOXapa B CAMOH BBICOKOI 1
YAANEHHOH YaCTH 3[4aHUs B moboe BpeMs CYTOK.
HaumeHburyio BLICOTY W pajMyc OCHCTBHS KOM-
NaKTHOH 4acTH MOXKApHO#M CTPYM chedyeT NPHHH-
MaTh DABHBIMH BBICOTE TOMELICHHS, CYMTAs OT
NnoNa 10 HauBHICIUEH TOYKH NEPCKPBITHA, HO He
MeEHee:

4 M- KUJIBIX 37aHER BeicoTOH A0 50 m;

6 M1 061IeCTBEHHBIX, TPOU3BOACTBEHHBIX
M BCIOMOTATENbHBIX 3A4HHA TIPOMBILLLIEHHBIX
MPEANPHATHHA BBICOTOH 10 50 M;

8 M—ans KHIBIX 3xaHAit  BbicoTOM Gosee
50 m;

16 M Juta OOLIECTBEHHBIX M TIPOH3BOJICTBEH-
HBIX 3aH{H NPOMBIILTEHHBIX NPEANPHATHIA BbICO-
Toit Gonee 50 m.

Hanop y noxapHpiXx KpaHOB AOJDKEH ompede-
JATHCA € YYETOM MOTEPh HATIOPA B MOXKAPHAIX
pykaBax jammuoii 10, 15 wim 20 m. Tpyu Hanopax y
NoXapHbIX kpaHoB Oosee 40 M MeXAy NOXAPHBIM
KpaHOM H COCOHHHTEJIBLHOW TrOJIOBKOH crleayer
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NpeyCMATPUBATE YCTAHOBKY AmadparMm, cHuxa-
onMx u30bITOUHBIH Hamop. Jlomyckaerca ycra-
HOBK2 JHaparM ¢ OJHHAKOBBIM JHAMETPOM OT-
BEPCTHH HA TPH—4ETHIPE ITAXa 3JAHUA.

Bpems paGoThl MOKAPHBIX KPaHOB CheayeT
npunumath paBabiM 3 4. Tlpu ycranoBke noxap-
HLIX KpAHOB Hd CHCTEMAX ABTOMATHYECKOTO NOXa-
POTYLUEHHS Bpemsl MX paboTI CiieyeT NPHHUMATD
pPaBHBIM BpeMeHH paGoThl CHCTEM aBTOMATHYEC-
KOTO T0XapOTYLICHHS.

B MHOTO3TAXHBIX 31AHHAX BBICOTOH MATH
sraxeil u Gosee, 000pYIOBAHHBIX XO3SHCTBEHHO-
MPOTHBONOKAPHBIM  BOJOTIPOBOIOM, TOXKAPHBIE
CTOSIKM C WACIIOM NOKAPHBIX KPaHOB NMATH i Gonee
HAUIEKAT 34KONBIOBHIBATE ¢ BOAOPa30OOpHBIMA
CTOSKaMM M ApEyCMATPHBATh YCTAHOBKY Ha Ne-
pEMBIYKAX 34TIOpHOM apmaTyphl, obecneuuBalo-
_lueii ABYXCTOPOHHWI nponyck Boawr (pue. 3.10).

CTOSKH CaMOCTOATENBHOH CHCTEMBI TIPOTH-
BOTIOXAPHOTO BOJOIIPOBOAA PEKOMEHIYETCH coe-
JMHATE NEPEMBIYKAMH C APYTHMH CHCTEMAMH BO-
JIOIPOBO/IOB TIPH YCIIOBAH BO3MOXHOCTH COC/THHE-
HHSL CHCTEM.

[pu onpeneneHHn YMCIA H MECT PAcnoNOKe-
HUS TNOXKAPHBIX CTOAKOB W TOXAPHBIX KPAHOB B
314AHUM ClIEAYeT YHMHTBIBATB, YTO B TPOH3BOA-
CTBEHHBIX ¥ OOIIECTBEHHBIX 3JaHHAX C PACYCTHHIM
yucioM CTpYH Ha BHYTpEHHEE MOXAPOTYUICHHES
nse W Gosee Kaxaas TOYKA TOMEIIEHHA NOJHKHA
OpOWATECA JIBYyMA CTPyAMHU (MO OJHOM CTIpye U3
JIBYX COCE/THHX CTOSKOB), B )HIIbIX 3[JAHHAX pa3pe-
WIAETCA MOA4BaTh NBE CTPYH M3 OJHOTO CTOAKA
(cnapeHHbL TIOKAPHBIA KpaH).

B 3nasmsax moboro HAIHAYCHHA ¢ PACUETHBIM
yucaoM Crpyi Tpn M Oonee B COOTBETCTBHH ¢
Tabn. 3.1 1 3.2, Ha CTOSKAX QOTYCKAEeTCA YCTAHAB-
JMBaTh CHAPEHHBIC TOXAPHBIE KPaHbI, TPH JTOM
YyMCIO CTPYH, TIOJABAEMBIX M3 KAXK/JIOTO CTOfAKA,
JOJDKHO NMPHHAMATLCH He GoOJiee ABYX.

IMoxaphble KpaHBl KOJKHBL YCTAHABAMBATHCS
Ha seicoTe 1,35 M Haj MONOM MOMENIEHHS H pas3-
MEaThCcA B MKauMKax, HMEHONX OTBEPCTHA
J1 NIPOBETPHBAHASA W IPHCTIOCOOIEHHBIX JUIs Of-
JOMOHPOBAHHS H BO3SMOXHOCTH BH3YaJILHOIO OC-
morpa 6e3 BekpbiTHs (puc. 3.11). Cmaperubie
NOApHBIE KPAHBI JONYCKAETCS YCTAHABIMBATH
OJMH HAA JIPYFUM, TIPH 9TOM BTOpOH KpaH ycra-
HABAMBAETCA HA BBICOTE HE MeHee | M OT mona
(puc. 3.12). Kaxaelii noxapHeIid KpaH QOJDKCH
ObITh CHAOXEH MOXapHBIM PYKABOM OJHHAKOBOIO
¢ HuM Auamerpa jumHoi 10, 15 mmm 20 M u
NOXapHBIM CTBOJIOM.
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§ ABOAHON BBO/| HENOCPEACTBEHHO
OT CETH rOPOACKOO BOAONPOBOAA

WNK NOCNE HACOCOB

Prc. 3.10. Cxema Kom npor pHoTo
BO0PaIGOPHBIME CTORKAMR

B omHoM 3MaHMM  JOMKHBL TIPHMEHATHCH
CTIPBICKH, CTBOJIBI, DYKaBa H TOXAPHBIC KpaHbI
OJHHAKOBOro AWAMETPA M MOKapHbie pykaBa of-
HOU J/THHBL

[Moxapubie KpaHsl AMA TPOMBILIEHHBIX M
OGIIECTBEHHBIX 3MaHMIt JOMKHBI KOMIUICKTOBATh-
CSl PYYHBIMH OTHETYUIHTEIAMH.

BHYTpeHHHE CETH NMPOTHBOMOXKAPHOTO BOJO-
OpoBOAa KaxaoH 30HB 3maHuit B 17 araxked u
Gonee AO/KHBI HMETh [Ba BBIBEJCHHBIX HApYXY
NOXAPHBIX MAaTpyOxa nuameTpom 80 MM I8 npm-
COC/IMHEHHA PYKABOB MOWKAPHBIX ABTOMALIMH C
YCTAHOBKOH B 3[aHHH OOpATHOTO KIamaHa W 3a-
JABHXKKH, YNIPABISEMONH CHapyXH.

Jns 31aHHA, MMEIOMAX OTPAXAEHHS, BHIMOI-
HEHHbIC H3 MHOTOCIOHHBIX MaHeneH ¢ yTerutHTens-
MH, CIeAyeT NPEeAyCMaTpPHBATE YCTPOHCTBO CyXo-
Tpy6oB nuamerpoM 80 MM, NMpOKIANBIBAEMBIX Y
HAPYKHBIX TOKAPHBIX JIECTHHIL, 0DOPYAOBAHHBIX
COGIMHUTENbHBIMH FOOBKAMH JI/IS TIOAKIIOYEHUS
IUAHTOB TOXAPHBIX MAlIAH. )

B3auMHOE pacnofokeHne MOKAPHbIX KPaHOB
B MOMEITIEHUSAX, KAK TIPABHIIO, TTPElyCMATPHBACTCA
Hd PACCTOAHHSAX, PABHBIX INPHHATOH JJIHMHE pyka-
Ba. MMerouuiicsl 3anac B BHIE [JIMHBI KOMINAKT-
HOHM CTpYH MO3BOJAET Y4YE€CTh BCE MOBOPOTHI NO-
X4APHOTO pyKaBa W 00eCHeMTE TaPAHTHPOBAHHYIO
NMoJaYy HOXKAPHOTO pacXofa B PACYETHYHO TOYKY.
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BriGop AnaMeTpa MOXApHOrO KpaHa Npow3-
BOIAT HCX0As W3 Haubonee 4acToro HCHOJb30Bd-
HUA MMEIONIErocs HATIOpA B HAPYXHOH CETH.

B cooTBeTcTBUH ¢ mpuBeAcHHBIMHE B Tab1. 3.3,
JAHHBIMH MOXHO B 3@BMCMMOCTH OT BBICOTHI 3Td-

*a, HeOOXOAMMOro pacxoja ¥ HMEIOLIErocs CBO-
Gonanoro Hamopa ompenenuTh Tpebyembilt qua-
METp TIOXAPHOro KpaHa. [lHaMeTp MOABOAKH OT
CTOSIKA [0 MOXAapHOTO KpaHa NpHHEMAETCA paB-
HBIM IHAMETpY MOXAPHOro KpaHa.

JTABA 4. BOJOINPOBOAHBIE CETH

4.1. Marepuaanl Tpy6onpoBoaoB ceTei
BHYTPeHHEro BOJAOUPOBOa

Martepunan TpybonpoBoaos ceTeil BHYTpEHHE-
ro BOJONPOBOJAX BHIOMPAIOT B 3aBUCHMOCTH OT
TpeOOBAHMIT K IPOYHOCTH MATEPHANA H K KAYCCTBY

BONbl, €€ TEMMEpAaTYpe W /IABIEHUIO C Y¥ETOM
IKOHOMHHM MaTepHalloB. TpyObi [UIA pa3inuyuHbX
CHCTEM BOJIONpPOBOIA NPHAMMAiOT o 1abn. 4.1, a
(pacoHHBIE H COCAUHHTENTbHBIE YaCTH — 1O Tabu. 4.2
u npua. IIL

Cranbheie TPpYOLI M3 KOPPO3HOHHOCTOMKOI
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TABJMLA 4.1 TABJIMLA 4.2
BHAbI TPYE, IPMMEHSAEMBIX B CHCTEMAX HOMEHKJIATYPA ®ACOHHbBIX 1 COEJMHUTEJABHBIX
BOAOCHABXEHUSA YACTEA TPYBOIPOBO/JOB
Tpy6u Venosuwif  OGnacte npumenenus @aconnsie W coeaunn-  YcnosHbi#  Hasnavenue
npoxon, TeAbHbIE YACTH NpoXon,
MM MM
Cranbibie BOAOras’o- Ha xoekoro wyryna w 10-50 CoeaHHeHHe ¢1a1bHbIX
NPOBOJHLIE (10 CraiH ¢ UWIHHADH-~ y0 Ha peinbe
3262-75 c H3M.. geckofi  peanboii 1o a) TOHKOCTEHHBIX
JerkHe  ONHHKO- 10-50 CHeTempl  BOAONPOBO- rocTt 894375, auamerpoM 10-50 mMm
BaHHbIE Ad ans 110aayYH BOJABL 8946-75 ¢ m3am. H C HAKATAHHOW UWAWE-
NHTBEBOIO  Ka4ecTsa B969-75 JipHYeckoil  peanboil
npH o  IMIla lipk p, 10 1,6 MIla
(10 mfml) (16 xrc/om?);
6) sBogoraizonposoa-
06LIKHOBEHHbIE 10-50 To e, 1pH HBIX oﬁumoumlux n
OUWHKOBAHHBIE 1,6 Mlla (16 m/cm ) YCHIEHHBIX (IDH p,
1,6 MIa (16 xrcfcMZ)
06BIKHOBEHHbIE 10-50 Cueremu IpoOn3-
e HHKOBAH- BOJCTBEHHOIO  BOJAO- Cransasle  wmrtamno- 50 300  CoeaMiiehHe cranbHuix
HBIE nposoaa nNpH  nabje- BaHHLIE  YaCTH M0 py6 na CBAPKE [IPH P,
HAAx g0 1,6 MIla T'OCT 8734 75 ¢ nam Ao 100 krc/em?
(16 xrc/cm?) u I'OCT B8732-78 ¢
HIM.
Yeunensie 10-50 Bce cucremm  Bomo- CranbHsle dnans
OUHHKOBAIHAE H cHaD®eHHS npH  He- ILIOCKHE npu- 50400 Coeaunenne crajbHbix
HepHbIE obxomamocT ofecne- Bapiible no py6 npu p, =1— 16
HeHHs  [OBBILIEHHON T 12820 R0 H 25 Mna (10 16 n
HaJIEKHOCTH W NpH C HIM, 25 krefem?)
CKpPBITOH NpoKnaake B
uirpobax HPHBAPHEIE 50-400 CoeiHHeHHE CTANIBHBIX
peteik o NOCT TpyG npr p =4 - 64
JNeKTPOCBapHbiE MO 1282180 ¢ uam. u 10 Ml'[a (40-64 ©
roct 10704-76 ¢ 100 krc/cm?)
WM. IS paitoHoB ¢
pacieTROH BapyxHOH YyryHHsie HanopHsie 50 400 CoefHAENHE 4yTYHHBIX
TemriepaTypoi: CONIBIE  YaCTH (10 uanopumx TpYd 1pu
no —30°C 65-500 CHeTeMBl X038HCTBEH- FOCT 5525-61 ¢ mam. 1o 1 MITa
HO-[IHTBEBOrO, TPOH3- (fD krc/em?)
BOJCTBEHHOIO MW MpO-
THBOIIOXAPHOTO BOAO- AcbecToleMeHTHbIE 50 500  Coenunenne achecro-
npoBOAa NpH JaBne- CaMOYTLTO THAOIINECH LeMEHTHBIX BOJOMPO-
wAn a0 1,6 MIa myprm  CAM o BOMKLIX TPYG
(16 xrc/em?) 3 cranu rocCT 53980
mapkn BCr2en2 mam Jetanu  Tpybonposo- 10-150  Coeandenwe  Hanop-
Crl10 AOB M3 [IOJWITHIENa HBIX TPYE U3 NOAHITH-
BRICOKOH M0 1HOCTH JleHa  BBICOKOH nnoT-
EHke —30°C 65-500  To e, W3 CTATH MapkH HOCTH
BCr3cn2 wan C120
Mpumeuanus: 1. QuunkoBanuble cTanLbie TPy6sl Heobxou-
Uyrymmse ma-  65-300 BBOIR! BOAONPOBOAA MO COEMHATh Ha pe3bbe; NONycKaeTCa CoeAHHEHHE OURHKOBAHHEIX
nopHBIE KJIACCOB rpy6 nonyasToMaTHYeCKOH Ayrosoit CBAPKOW B 3aUIMTHOM Ciroe
Au B no ocT JABYOKHCH yraeposa Win obma3kofi creika Kpackod, coaepxkauieit
9583-75 e MeHee 94% UMHKOBOH MBUTH.
AcBecToUeMER THEIE 100-300 To xe 2 ®panueswie cocaunenna daconmbix wacted ana Tpyb,
HanopHbe MApOK yK1abiBacMbix B IPyHI, He npumensior. Ilpr neobxoammocTh
BT-6, BT-9, BT-12 no pa3MeuteHus (naHueBbIX COeAMHenuit B TpyHTe 601Isl Clemyer
rOCT 539-80 THIATENBHO 3aUHUIATE OT KOPPOIHH
Hanopssie M3  [0JIH- 15-300  Cucremsl xo3afic1ben-

stanena no [OCT
18599-73 ¢ wam.

HO-NHTHEBOrO H TpO-
H3IBOACTBEHHOTO
BOJOHPOBOAA  AABJE-
uaeM ao | MIla
(10 xrc/em?)

Tpwvesanun: 1. [InacTMacconmie TpyGs!, NpUMEHsEMBIE IS
BHYTPeHHRX CHCTEM BOAOCHADKeHNs, HE Pa3pelliaeTCA IPHMEHATH
1A CHCTEM MNOXAPOTYILNCHHA.

2, [lna obecneqeHHa NPOTHBONOKAPHLIX TPEGOBAHHI CTOAKH
CHCTEM BOJOCHAGXEHHSA, BEITOAHCHHBIE HI MIACTMAcCOBRX TPy,
CleAyeT NPOKNANLIBATE B WTpo6ax, IAXTax, KaHanax

CTANM NPHMEHAOT I8 NOAAYH ATPECCHBHON MO
COCTaBY BOAbI BO M30exaHHe BHYTpPEHHEH Koppo-
3uu TpYO.

Yyrynusie Tpybbl, cornacio M'OCT 9583 -75
H3TOTOBIAIOT TpeX KiaaccoB JIA, A u b Ha masne-

nne 2,5-3,5 MIIa (25-35 krc/cm?).  YyryuHpie
TpyOBbI COEIMHSAIOT CO CTAIBHBIME TPYOaMu OHO-
ro ¥ TOro *e AnaMeTpa 0e3 MPHMEHEHHUs KaKHX-
nubo mononHUTENLHBIX dacTeil (Tabn. 4.3).

CranpHble TPyOBI MEHBILETO AMAMETpA COe-
JHMHAIOT € 4yr'YHHBIMH TpyGamu Gonbiuero ama-
METpa MYTEM HABUHYMBAHHs TpAMOM MydTHl Ha
KOHell cTagbHO# TpyObl, BCTaBnseMoit BpacTpyb
(tabn. 4.4).

Crekasnnbie TpyOhi MOXHO NMPHMEHATH IS
BHYTPEHHHX XO3HCTBEHHO-TIMTHEEBBIX BOLONIPOBO-
JIOB TIO COTTIACOBAHHIO C OpraHamMu [ OCCaHWH-
CNEKIMK | JUTS IPOU3BOJCTBEHHBIX CETeH (He Tmpo-
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TABJHLA 4.3

COEJJMHEHME Y¥T'YHHBIX H CTAJIBHBIX TPYE
OJUHAKOBOTO YCJNOBHOIO JUAMETPA

Jnametp, MM iliwpuna kouabuesoro

1a30pa B pacrpybe, mm,

BHYTpel-  pacipyba NAPYKHBIH IS COeNHNeHns TPYD

MUk MyryH- CTANBHLIX e g

HLx TPY6 Py6 CTANBHLIMA

50 81 60 8 10,5

75 107 88,5 8 9,25

100 133 114 8 9.5

125 159 140 8 9.5

150 185 168 8 9,5
TABJHIA 4.4

COEJMHEHHUE YYT'YHHBIX TPYB CO CTANbHBIMH
TPYBAMM MEHBUIETO AUAMETPA

Jname rp, MM ilinpuna
KONBLEBOTO

BHYpen-  yciaoBubif  pacrpyba HapyxHuifl 3a30pa B
HHP 9YTYH- OCTAJIBHBIX MyTH pacipybe, MM
Hbix Tpy6  1pyb cTaabHOH

Tpy6bl
50 40 81 62 9,75
75 70 107 92,5 1,75
100 80 133 104,5 14,25
125 100 159 134 12,5
150 125 185 160 12,5

THBOTIOXAPHBIX) ¢ maBneHuemM po 0,5 MIla
(5 krc/em?) B 3aanuax Ges 3HAYMTENBLHBIX TeMIo-
BBIZEJCHHI M He TIOJBEPXeHHBIX BuOpaumu.

Jns coenunenns crexiasuubiX TpYO U dacon-
HBIX YacTell 1NPUMEHAOT (aHibl ¢ pe3MHOBBIMH
npoknaakamu U Myprei. CoefHHEHHE repmMeTHY-
HO, HO O4Y€Hb KECTKO, NMOITOMY TpebyeTcd Haaex-
HOe 3aKpenjichue Tpy® Ha onopax.

DIaCTHYHOE COEQMHEHHME TNONYY4eTCH NpH
TIPUMCHCHUH ITMJIHHAPHYecKoi My(THI, pesmHoO-
BBIX KOJIEll W JABYX METANIMYecKuX (MIaHIER, CTS-
rUBAEMbIX OONTAMH; XKECTKOE COEAHHEHUE —IIpH
WCMOMB30BAHHN (UIAHIEB.

IlnacTvmaccossie TPYOLL. [1ns BHYTPEHHUX BO-
JONPOBOJOB MOTYT ObITh NPHMEHEHB! HATIOPHBIC
TpyOB U3 MonMMeEpHBIX MaTepHanos. Bee mmact-
MaccoBbie TpyObl H3IOTOBJAIOT YEThIpEX TUTIOB —
C, CJI, CT, T B 3aBUCHMOCTH OT JOTYCKAEMOrO
nasnenns-0.25; 0,6 m 1 Mlla (2,5, 6 u
10 xrefem?).

BununIacToBEIc TpyORI HCTIONB3YIOT B OT-
AeNbHBIX ciydasx. JIns mpou3sBONCTBEHHO-TIUThE-
BBIX BOJIONIPOBOAOB MX He HPHMEHSIOT.

Honna"rm[eﬂosge HAnopHble TPYOB! U3TOTOB-
JSIOT [ABYX THTIOB: HU3KOTO JABICHHA — W3 MOJIU-
ITHIIEHA BBICOKOH TUIOTHOCTH H BBICOKOTO AaBIIe-

.

HHUSA — W3 TMOJHITUIICHA HM3KOH TJTOTHOCTH. Mo 1no-
AHITHIEHOBBIM TPyOaM JOTyCKAETCS TPAHCTIOPTH-
poBaHue BoAnI ¢ Temnepatypoit no 20°C. TpyGwi
COEMMHAIOT MeXAy coboif, a TakKe ¢ NMOAWITUIIE-
HOBBIMH (DACOHHBIMH 4YACTAMH CBApKOi, C TIO-
MOLIBIO HAKHIHOH rafiki, Ha KJCK HJM C NpUMe-
HEHWEM (praHIeB.

4.2. Bojonposonas apmatypa
H 000pyJ0BaHNE

JAs cucTeM X038HCTBEHHO-TIMTHEBOTO BOMO-
npoBojia TpyOONpPOBOAHYIO, BOLOPa3bOPHYIO u
CMECHTEJIBHYIO 4pMATYpPY NIPUMEHAIOT Ha pabouee
nasnenue 0,6 MIla (6 xrc/cm?), a1a npoTHBOMO-
KAPHBIX CUCTCM BOJONPOBOA HITH oﬁmnnﬂe}mux
CHCTEM INPOTHBONOXAPHOTO M THTHEBOIO BOAO-
cHaGxenus —Ha Aasnerue 0,9 MIla (9 xrc/em?).

Iipuveqanne. [ns  OTAENBHBIX NPOH3BO/I-
CTBEHHBIX CHCTEM BOAOMpOBoOAa pabouee Jamne-
HHE YCTAHABIHBAKOT HCX0AA H3 TCXHONMOMHYCCKHX
TpeGoBanHii.

Bonopa3bopHas ¥ 3anopHas apMaTypa mpu-
HHMAECTCA BEPTHKAIILHOI'O THIIA. 3a,unnxc!m MOXHO
YCTAHABNHBATE Ha TPYOONMpOBOAAX AMAMETPOM
50 mMm u Gonee. TTIpoOkoBBIe KpaHbl AOMYCKAETCS
MPHMEHATE TpH JaBleHHAX He Gonee 1 MIla
(10 grc/em?).

Ha BHYTpeHHHX BOJONPOBOJHBIX CETHX 3d-
MOPHYIO apMaTypy YCTAHABIMBAIOT: HA KaXIOM
BBOJIE; HAa KOJbUEBOH pa3Boasuieil ceTw 171s BO3-
MOKHOCTH BBIKTIOMEHHS HA PEMOHT OTACTIBHBIX
y4acTKoB ee (He Oosee 4eM nONyKONbl@); HA
KOJTBIIEBOH CETH TIPOTHBONOXAPHOIO BOJONPOBO-
14 H3 pacyeTa BRIKIIOYEHHS He GoJlee mATH MoX)ap-
HBIX KDAHOB HA OJHOM 3Taxe W He Honee opHOro
CTOSIKA B 3AAHHAX BHICOTOH Oonee 50 M, Ha KONb-
1IEBOM CETH MPOM3BOACTBEHHOrO BOJONPOBOAA M3
pactieTa obecnedeHus OBYXCTOpPOHHEH TIOAAYH BO-
IObl K arperatam, He JONYCKAIOLHM MepephiBa B
NOJAYE BOJBI; ¥ OCHOBAHHS TIOKAPHBIX CTOAKOB
TP HAJIWYAH TSATH ¥ Goslee MOXApHBIX KPaHOB; ¥
OCHOBAHMS CTOSAKOB XO3AHCTBEHHO-TIMTHEBOH Win
ﬂpOHBBOﬂCTBCH’HOﬁ CeTH B 3JaHHAX BBICOTOH TpH
sTaxa W Gojee; HA OTBETBIIEHHAX, MHTAFOIMUX
nare W Oosee BOOOPa3OOpHBIX TOYEK, HA OT-
BETBJICHUSIX B KAXKIYIO KBAPTHPY: HA MOABOIKAX K
CMbIBHbIM Gﬂ‘lKaM, CMBIBHBEIM KpaHaM H BOj0-
HATPEBATEJIBHBIM KOJIOHKAM; Ha OTBETBICHHAX K
IPYNNOBbIM AYLIAM H YMBIBaJIbHHKAM; [EePe/l mpH-
ﬁopaMH. AaNnnapaTaMi H arperataMu CrelHaJIbHO-
ro HasHaveHWs (NPOW3BOACTBEHHBIMH, NeueOHBI-
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OTMETKA YUCTOrO NONA

270
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135 135
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Puc. 4.1. Yeranoska iy Tpennnx (¢) 1 napywuix (6) no MBoTHBIX
KpaHoB

MW, ONLITHBIMH W 1p.); Ha BCEX OTBETBJICHHAX OT
MATHCTPANbHBIX THHHI BOJONPOBOIA.

Tlpumenanns: 1. Ha 3ak0/bIOBAHHBIX IO BEp-
THKATH CTOSKAX 3aMIOPHYXO apMaTypy YCTAHaBIM-
BAalOT ¥ OCHOBAHHMA H HA BEPXHHX KOHIAX CTOAKOB.

2. Ha kofBLEBbIX y4acTKaX CETH NPHMEHAIOT
apmatypy, obecneuHBaromylo Mponyck BOALI B
ABYX HANpaBIICHHAX.

3. Ha BoAONPOBOAHBIX CTOAKAX, IPOXOAALIHX
qepe3 BCTPOCHHBIC Mara3uHbl, CTOIOBBIE, PECTOpa-
Hbl W Apyrde NOMeELIEHHA, HeJOCTYNHbIe Al OC-
MOTpAa B HOYHOE BpeMs, 32NOPHYK apMatypy
pasMellaoT B NOABAIC HIIM TEXHHYECKOM TIOI-
NOJIBE, KOTOPBIE HMEIOT MOCTOSHHBIH JOCTYIL.

[Tpu BeibOpe THMA 3aNOPHOH apMaTypsl py-
KOBOJICTBYIOTCA CEAYIOUWIHMM YKA3AHHAMM! KaK
TIPABHIIO, TIPUMEHSIOT MY(PTOBBIE BEHTHIH (KaK
HauboJice JCIUEBbIE) HIIM WIAPOBBIC KPAHBI; NPH
HEOOXOAMMOCTH YCTAHOBKM KpPYNMHOW 3amopHOil
ApMATYpBl MCTIONB3YIOT (IaHLEBbie 3aIBHXKKH
HIH 3aTBOPHI; Ha KOMBIEBHIX WIH 3aKONbIOBAH-

HBIX BBOJIAMH BOJOTIPOBOJHBIX CETAX C MEpPEeMEH-
HbIM JBHXEHHUEM H I'IPH 4YaCTOM BKJIHOYCHHMH 3a-
NMOpHOH apMaTypbl NMPHMEHSIOT TONBKO 3aJBHX-
KH; BEHTU/IH M3 KOBKOTO YYryHa yCTAHABIMBAIOT
ans pasaenns Gonee 1 MITa (10 kre/em?).

Jns ynaoTHeHWH WCOONBL3YIOT pe3HHy, ¢ub-
Py, Koxy ¥ Gpon3sy.

3aIBIKKM B 34BHCHMOCTH OT KOHCTPYKIHH
34TBOPA MOAPA3ACNAIOTCS HA BA OCHOBHBIX THIIA:
napanjenbHbiec W KAHHOBBIE, PexoMeHayeTcs npu-
MEHATE TApaJUle/IbHbIe 3aJBHKKH, TAK KaK B HUX
obpaboTka M TIPHTHPKAa YNIOTHAIMIHX KoJjen
NpOIMIE W JIerye, 4eM B KJIHHOBBIX 332IBUXKAX.

¥V 3u1BMKEK C BBIABHKHBIM ILTIHHAEIIEM MOMXK-
HO JIETKO HPOU3BOJUTL OUKCTKY M CMA3KY pe3blsl
LIMWHAEAA, OJJHAKO U UX pa3melnedns Tpebyert-
cs1 Gonbimas seicota. Ha TpybompoBomax Xo3sid-
CTBEHHO-TIMTLEBOH CETH HE PEKOMEHAYETCH yCTa-
HABIMBATH 33/IBMKKH C BBIBHKHBIM IHIMTHHJCICM.

Mankie 3aJBUKKH TIPH MANBIX JABJICHHAX
TIPUBOJATCS BO BpallCHWE BPYYHYIO ¢ TIOMOLIBIO
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Puc. 4.2. Veranoska mapyXporo MOAHBOSYHOTO KpaHa B Koloame
{(xonepe)
I~ BeHTHAB, 2—COCAHHBTENLHAA rONOBKA

MAXOBMKA (34 MCKITIOYEHWEM TEX CIIyuaeB, Korja
34/IBHXKH BKJIIOYEHBl B CHCTEMY dBTOMATHYECKOTIO
ynpaeienus). [ 3aaswkex OOnbIUMX AHAMET-
POB, 4 TakXke 3a]BHKeK, paboTaroumx noj 60/b-
IWMH JABJCHUSAMH, TIPUMEHAIOT MEXaHWYECKHH,
TUAPABJIAYECKHIl WK 2JIeKTPRYeCKHi puBoa. dns
BBIPABHUBAHUSA JABJICHHS MO 00¢ CTOPOHBI KOpIy-
Ca Yy KpPYNHBIX 3a[BWXEK, 4 TakKe Yy MAajbIx,
paboTarowMx npu OONBIIKX AAaBIAECHUAX, HCTIOJb-
3yI0T 00BOJHBIE MPHCTIOCOOICHUA.

3aBHKKH, KdK TIPABHJIO, YCTAHABIHMBAIOT B
NOMEIIEHNAX, AOCTYnHBIX AN YyHpaBIEHHsA, OC-
MOTpPAa M PEMOHTA HX (B HACOCHBIX CTAHIMAX,
KaMepax, KOJOANax, MpHUAMKAX M HA OTKPBITHIX
Tpybonposoaax).

IMoxapHble KpaHBI pACNOJAT4alOT HA CETAX
TMPOTHBOTIOXAPHOTO BONOTPOBOIA, HPCUMYLIE-
CTBEHHO Yy BLIXOOB, Ha IUIONIANKAX OTAILJIHBae-
MBIX ECTHHYHBIX KJIETOK, B BeCTUOIOAX, KOPHIO-
pax, NMpoxoaax ¥ APYTMX HaubGosiee MOCTYMHBIX
MeCTax, He MeIAImMX 2Bakyaunn noaci. Ilo-
KAPHBIC KPAHBI PA3MEIIAIOT B OTIOMOHPOBAHHBIX
uikauMKax ¢ OTBEPCTHAMHE LTS IPOBETPHBAHKS H
Haanuceio 1K, B KOTOpBIX JOIKHE HAXOAHTHCS:
NOXAPHBIH PYKaB AHAMETPOM, PABHbIM IHAMETPY
NOKAPHOTO KpaHa, W Ao 10, 15 u 20 m; cTBON
CO CNPBICKOM, AHAMETD KOTOPOro onpeaensercs
pacueroM. B noxapubIx mxadax Npou3BOACTBEH-
HBIX M OOIUECTBEHHBIX 3Q4AHHMI CleAyeT Tpeay-
CMATPUBATL MECTO [UIA YCTAHOBKH OTHETYILHTE-
nei.

B nomermenusx, 0o60py1oBaHHBIX CIIPHHKIEp-
HBIMH YCTPOMCTBAMH, TOXAPHBIE KPAHBl MOXHO
pasMeniaTe Ha CHPUHK/IEPHOH CETH NOC/E KOH-
TPOJBHBIX CHIHAJBLHBIX KIATIAHOB.

[MonuBoYHbIe KpaHbl pa3MEIAOT KaK BHYTPH
noMeieHni, Tak W BHE HX. BHyTpu 3aauma ans
TEXHONOTHYECKMX HYXKA H YOODKH TOMEUICHHI
TMPUMEHSAIOT NOMWBOYHBIE KPAHBI HAMETPOM 25 1
15 MM (puc. 4.1, a). Hapyx#ble TOIHBOYHBIE Kpa-
HbI HAMETPOM 25 MM YCTAHABIIMBAIOT, KAK mMpa-
BHJI0, B HHUIAX CTEH 3/aHHA O OJHOMY Ha KaX-
aple 60-70 M nepumerpa 3gaund (puc. 4.1, 6).

Ecnu HeBO3MOXHO YCTAHOBHTH TMOJIHBOYHbLIE
KPAHbI B CTEHE WJIM Y CTEHEI M KOJIORHBI 3[aHUs, TO
HX PACHONATArOT B HeOONBLIMX YYT'YHHbIX KOJNOI-
nax -xoBepax (puc. 4.2). TpybonpoBoasl k 3THM
KPAHAM NPOKJAABIBAIOT B TIPYHTE C YKJIOHOM,
ofecreynBatOIIMM HX ONOPOKHCHHE HA 3HUMHHMI
NEPHOJ.

BoicoTa pacnonoxeHns BonopaibopHo# ap-
MaTypsl npuBefeHa B Tabn. 4.5.

TABJHUA 45
BBICOTA PACTIOJIONKEHUS BOJOPA3BOPHOM
APMATYPBI
Bonopasbopuas Beicora or nona o Honyc-
apMaTypa OCH KpaHa, M KaeMoe
oTKNOME-
HHE, MM
Bogopasbopunie kpann 0,2 (sbiue Gopra 15
HaJl YMBIBAIBHHKOM npubopa)
Cmecurenb B AYIIEBBIX 1 30
Jlytuesme cerkn 2,15 2,25 30
MoxapHbli kpaH 1,35 —
4.3. Broasl

Vuactok TpyOGonpoBoAa OT BBoAA A0 HAPYXK-
HOM CeTH yKIABIBAIOT C YKJIOHOM He MeHee 0,003
B CTOPOHY HaPYXHOW CETH.
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Pac. 4.3. Baoa Bo/lonpoBona NpH JICHTOWBOM GynaamMenTe
/- GeTonnblit HAH KHPNUYHBIR ynop

[Tpu npoxoxaeHHH BBOJAA MOJ CTEHOH (JieH-
Toynbie yHnamenTsl, Gonbiuas raybuxa 3anoxe-
HHS BBOJA) CTOsIK TPyOONpoBOAa NPOKIAAbIBAIOT
(n1s npeaoXpaHeHHS OT NMPOMEp3aHus) Ha pac-
CTOSHHH OT BHYTDCHHEH MOBEPXHOCTH CTEHH 0
HapyXHoro kpas Gopra pactpyba Tpyb6onposoaa
ne meree 0,2 M (puc. 4.3).

Ilpu mnepeceyeHHH BBOAZ CO CTEHOH WM
byHAAMEHTOM ero HeoGXoAHMO NpPeJOXpaHATh OT
NOBpEeXICHHA. [I18 3TOro OCTaBAAIOT 3a30p Hajg
Tpy60ii 0,2 M # 3aNI0JIHAFOT BOJIOHENPOHHIIAEMBIM
3/1ACTHYHBIM MATCPHAJIOM (MSTOH IJIMHOMH).

B CYXUX IpyHT4X NPH TEPECEYeHHH CTeH WM
(pyHnaMeHTOB BBOABI PEKOMEHIOYETCH NMPOKNA/bl-
BaTh B yTHApax W3 cTaibHbeIX Tpy6 (Tabin. 4.6) ¢
MOCAEAYOWECH 3aJ€JIKONH CMOJISHOM NPARBLIO W MS-
TOM I/IMHOM, 4 CHAPYXH — HIEMEHTHBIM PacTBOpPOM
(puc. 4.4).

TABJIMLIA 4.6
JHUAMETP ®¥TJIAPOB U CAJBHHKOB I BBOAOB

PexomenayeMuifi AHaMETP, MM

Marepran Tpybn sno}ga

BBOJA dyraspa canpHaKa -

25 219 =

40 245
Crame 50 273 A

75 299

100 325 -

65 299 114
Yyryn 100 325 152

150 3n 194

BBOABI B TIO/BAME! TIPH BIIAXHBIX H MOKPBIX
TPYHTAX NPOKNIAaJBIBAIOT C IpHMeHeHHeM pebpuc-
THIX NMATPYOKOB, 4 NMPH HATHYAM NMOA3EMHBIX BOJ

\\\\\\\\\\w ~

2,7

Puc. 4.4. Baon sononposona wepes creny B CYXHX IPyHTax

I-dyrasp w3 cranvuoif Tpy6mi; 2- msTas ramHa; 3 - 3ajeika
IEMEHTHLIM pacTBOpOM; 4 cMonANas Npsab

HCMONB3YOT CalbHUKA (pHC. 4.5). Pasmepsl canb-
HMKOB TpHBEAEHBbI B Tabn. 4.6.

Ha moBopoTax TpyOOmpoBOJOB B TOPH30H-
TalMbHONH MM BEPTHKANBHOM TNNOCKOCTH, CTBHIKA
KoTOphIX (pacTpyOnl, MyQTbl) He BHIAEPXHBAIOT
OCEBBIX YCHIIMH, YCTpAHBAIOT YIOPHI, PACCYATAH-
HBIC HA2 MAKCHMAJIbHOE JaBJIeHHE TIPH HCIIBITAHUH
Tpybonposoaa.

Ha cranbueix TpyGonpoBoaax ynopsl Clnegy-
eT OpeAyCMATPHBATBL MNpPH pPAcNOOXCHHH yria
MOBOPOTA B KOJIOANE, 3aKpemiss OTBOX B €ro
CTEHKEe, H MpPH TOBOPOTAX B BEPTHKATLHON TUTOC-
kocTd Ha 30° m Gonee.

Tlpu naBnennm B HapyxXHoH cetn Oonee
0,5 MIla (5 xre/cm?) B clydae BPAMEHEHNSA YyTYH-
HBIX TpyD HEOOX0OHMO YCTpauBaTe yNopbl Ha
BBOJIC ¥ MeCTa NMOABEMA CTOAKA.

PaccTosnKe NO rOpH3OHTAIM MEXAY BBOJAAMH
XO38HCTBEHHO-TIATLEBOTO BOJOTIPOBOJAA H BBILYC-
KAMH KaHAJM34MH JOJKHO ObiTh He Menee 1,5 M
npH aHamMeTpe BBoAa A0 200 MM BKAKYHTENBHO H
He MeHee 3 M npH guameTpe Gosree 200 mm. Tlpu
TeX k€ YCHOBHAX, HO TPH PACHOJIOKEHHWHM BOMO-
TIPOBOAHBIX JIHHWH HHKE KAHAJIH3ANMOHHBIX, ITO
pacCTOsHHE CJeNyeT YBEJHYHBATH HA pPA3HOCTD
riyOuHel 3an0xeHns TpybonpoBonos. Paccrosnue
B CBETY MeX[y BBOJAMH H [pPYTHMH BOAONPOBO-
JaMH NpH NepecedyeHnH MX Mexay cobol JomKHO
661Th He Menee 0,15 m,

BBoJbI X03AHCTBEHHO-MTATHEBOTO BOAOTIPOBO-
Ja, KaK TIPaBMIO, YKIAAbIBAIOT BBIUIE KAHAJIA3A-
IHOHHBIX JMHANR W TPYOOTPOBOAOB, TPAHCTIOPTH-
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AN
f | HE MEHEE 300

HE MEHEE

HE MEHEE 500

Puc 45 Bpoa BoAONPOBOAA ¢ KCMO/ILIOBAHHEM CATLEMKA MPH HATHIHH NOAIEMELIX BoA (¢) W peGpucToro NaTpyOKa BO BAZKHLIX H MOKPRX
rpysTax (o)

/ rHApoMiONAuUMS 2 MOHONMTHAS CTEHd J§ 3aMOK M3 MATOH CiMHbl 4 npusaphwie pebpa

PYIOLINX SJOBUTHIE W TIAXYuHe XHMAKOCTH, APH
910M PACCTOSIHHE MEX/Y CTeHKaMHu TpyO mo Bep-
TUK4JIN JonxkHO ObiTh He Menee 0,4 M [Ipu Heob-
XOJUMOCTH YKJIAJIKH BBOJIOB HHXE KAHATH3AIHOH-
HBIX TPYOOIPOBOAOB NPUMEHSIOT BBOJBL, 34K~
yeHHBle B QyTaAp

JlonyckaeTcs cOBMECTHas MPOKIAaika BBOLOB
BO/IOTIPOBOJA PA3NIHYHOrO Ha3HAYECHHA

OawH BBO MOXKET 0OCHY)HUTH ABA BCOMOra-
TeNbHBIX WK HeDOJBILUX TPOU3BOACTBEHHBIX 3/1a-
HHA, JOMYCKAIOUMX TiepepblB B TI0/d4e BOJbI HA
NPOM3BOACTBEHHBIE HYX/bI, AN Yero yCTAHABIH-
BAIOT JOMONHHTENIbHOE OTBETBICHHE MNOC]e 3a-
npuxky (puc 4 6) Ilpm yerpoiicTse AByX u Honee
BBOMOB HMX CJIeAYeT MPUCOCAWHATb K Pa3UYHBIM
y44CTKAM HApYXKHOH ceTH

[Tpu yCTAHOBKE B 3JJaHHH HACOCOB LIS TIOBbI-
ieHWs J4BJICHUSA BO BHYTpEeHHE#H BOJAOTPOBOAHOR
CeTH BBOBI, KdK MHPABUIO, 00BEAMHSIOT TNepej
macocamH Ha coenunuTeabHOM TpyGOTMpOBOAE
NpeAyCMATPHBAIOT ~ YCTAHOBKY 3a/IBUKEK [
obecrieyeHrs BOJOM Kax0ro Hacoca oT nwboro
BBOAA

[Ipn ycTaHOBKE HA KaXJIOM BBOJE CaMOCTOS-
TENBHLIX HACOCOB OOBEOWHEHHE BBOJOB HE Tpe-
oyercs

Mexay BBOJAMH B OJHO M TO XK€ 3[dHHE Ha
HAPYXHOH BOIONPOBOJAHON CeTH AOMKHA OBITh
YCraHOBICHA 34/BHKKA s obecnieyeHHs Nogadu
BO/BI B 3/laHUE TIpH ABADUM HA ONIHOM H3 YYACTKOB
HapyxHoii ceTH (puc 4 7)

5 sanenka GeTONHWM pacTBOPOM

K HApYXXHOH CeTH BBOMAK NPUCOCTHHAOT TIOA
npsiMbiM yriaom (puc 48, @) Ecnm Takoe mpu-
COETMHCHHE HEBO3MOXHO, MPHMEHSIOT CIEAYIO-
[IME THMbI YCTPOHCTBA BBOJOB a) 1O AHATOHANH
(puc 48, 0), xOrla JTMHUA CTEHbl NEpeceKaeTcs
nojA yrjioM He MeHee 45° ¥ BBOJI HE TiepeceKaeT
kakux-mnGo TynHened, 6) ¢ AByMS NMOBOPOTAMH
(puc 4 8, g), korja npu NPUCOEAMHEHUH MO AHATO-
Hanu obpasyeTcsas yron meHee 45° unM mMeroTCs
Kakue-nubo TIPEenITCTBHA /78 KOCOTO HATpAaBIE-
Hua BBoga JlBa m OoJsiee BBOJOB NMPHMEHAIOT B
TOM cllydae, KOrld epephiB B 110/1a4¢ BOJB HeJl0-
NyCTHM, 4 TAKKE eciIH 3To 000CHOBAHO IKOHOMH-
HecKH

IMpn NMUTAHWK BHYTPEHHEH BOJONPOBOAHON
CeTH 3JAHMS OT HADYXHOH, pacnosIOkKEHHOH ¢
NPOTHBOMOMOKHOH CTOPOHBI 3dHHS, IPEAYCMAT-
PHBAIOT MONYNPOXOAHOM KaHal 18 NpOKJIajJKH
BOJIONPOBOIHOM TpYOM K BOJOMEpPHOMY Y37y
(puc 49) Tlpu aTom He Tpedbyercd YCTAHOBKA
JMOTIONHUTENILHONW 3aNOPHOH apMaTypsl Ha CeETH,
TMPOKNAABIBAEMOH B TIOJYNPOXOJHOM KaHATES

JInsa xANLIX 3MAHWHA JOTMYCKAETCHS YCTAHOBKA
O/IHO# OTKJIKOYAOIICH 3aABMKKM W OJHOTO BOJO-
Mepa Ha rpynmy 3MaHui B 3ToM c1yuae oObrdHO
BOJOMCPHBIC Y3/l YCTAHABIWBAIOT B TEMJIOBhIX
TIYHKTAX

BoonpoBoAHLIE CTOSKM MOXHO TNPHLOL/IM-
HATH HEMOCPEJCTBEHHO K MATHCTpATbHOH CETH,
NpOXoAsLeid TPAH3IUTOM 4epe3 3aanus Ha rpyn-
My KOMIaKTHO PaclioaraeMbiX CTOSKOB (obcmy-
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/
N/

Puc. 4.6. Cxema BOAOUPOBOIHOTO BBONA Ha [(BA 3JAHHW
| BononpoBoaHA# MAruCTpajib, 2 BOAONPOBOARLIA Konoaen,

3-3nanns

Puc, 4.7. Cxema ok XOINHCTBENHO-TIPOT

cem™

{ obpaiubiit  kaanaH, 2, 4 BBOAM, F BOJOMEDHBLIA  y3ed.
5 mapykuas BOJOTIPOBOAHAR KONLUEBAR Ceib, 6 BHYIPEHHAS
CETh, JAKONLUOBAHHAN BBOAAMH

¥

KMBAIOWIMX OJIHY KHJIYIO CEKLHIO) clejyer npe-
JyCMaTPHBATh OJ[HO OTBETBJIcHHE (TAKHE pelleHHA
06HYHO NPElyCMATPHBAOTCS NIPH PEKOHCTPYKIIMA
ceteit BogOCHAOKEHHS).

Jlis yernipex u Ooulee 3MaHUM MUTAHHE UX OT
HAPYXHOH CETH BO3MOXHO 4epe3s apa u bonee
3akoslloBaHHbIX BBoAa. IlpH MHTaHHW BHYTpeH-
Heli BOAOMPOBOZHOM CETH M3 BOAOHANOPHBIX Oa-
KOB, PACTIOJIAraeMbIX BHYTPH 3/1aHHA, H TIPH HAJH-
YWM CBA3H BBOJA C pa3Bojsineii ceThio M3 Gaka, a
Taxke TIPH YCTpOHCTBE ABYX W Dousiee BBOJIOB ¢
BOJOMCPHBIMH  y3JIaMH HEOﬁXOﬂHMO YCTaHAB.IH-
BaTs ofpaTHbie KianaHbl Ha BBOJAX.

IMpumeyanne. [Ipn nojate BoAbl B 3aHHE
Yepe3 [Ba BBO/IA, A TAKXKE B TeX clydyasx, Korja
BOJOMEpbl HA BBOJAX He IpegyCcMaTPHBAIOTCH,
obpaTHbIEe KIANMAHLL HE YCTAHABIMBAKOT.

4.4. CnocoOnl NpokJaaky ceTed

BHYTpH NMPOM3BOICTBEHHBIX 3/1aHHM, KaK npa-
BUJIO, NpeAyCMaTpHBAETCA OTKphITad TNpOKJajaka
MArucTPaibHbIX M Pa3BOJIAIIUX CETEH BOAONPOBO-
na no depmaM, KOJIOHHAM, CTEHAM M MO mepe-

Puc. 4.8. lmmbl BBONOB

a nepneHanKyNspubiid, 6 kocoit, & ¢ nosopotom, ! Bomonpo-
BOOHAA MATHCTpallb, 2*IOJIIOI1POBOJI.HHﬁ KoJtofel, J-3Mande

Puc. 4.9. YerpoiicTso BRO/IOB B #WALE [joMa Gel noBasion

/w2 BBOAM BOOONPOBOA4, § MOAYNPOXOAHOH KaHal, 4 BOnO-

MEPHLIT y3€.I, 5-CTOSK BOAOUPOBOMHLI, 6 NOANCALABIA KaHaJl,

7 BBOA TENJIOCETH, 8 NOMEUICHHE IS Y314 YNPABJICHHS CHCTE-
MOl OTOMICHHS W BOAOMEpHOrO y3Ja

KpbITuSMHA. Eciu OTKpHITYIO NpOKJaAKy NpuMe-
HATHL HEBO3MOXKHO, TO JIOMYyCKAaeTcs pa3MelleHHe
BOJIOTIPOBO/IHBIX CeTed B ODIIMX KaHanax ¢ Jpyru-
MH TpyOonpoBoaMH, KpOME TPAHCIIOPTHPYIOLIMX
JIErKOBOCIUIAMEH AIOIHECH, TOPIOYHE WM FA0BH-
Thie ®uakocTH u rasnl. CoBMecTHast Npokiajgka
X038HCTBEHHO-TIHThEBLIX BOZONMPOBOAOB ¢ KaHa-
JIM3ALUOHHEIMH  TPYOONPOBOMAME  JIOMYCKAETCS
TONLKO B MPOXOAHbIX KaHanax. CrenHaibHble Ka-
HAJIBL JUIS TIPOKJIAAKH BOJAOTPOBO/IOB MPUMCHSAIOT
B HCKJIIOMHTENbHBIX Cily4asX MPH COOTBETCTBYHO-
meM obocHopanun. TpybonpoBo/Isl, MOABOAALINE
BOJIY K TEXHOJIOTHYecKoMy obOopyloBaHHIO, OTaA-
JICHHOMY OT CTEH H KOJIOHH, MOXHO IpOKJalbi-
BaTh B NMOJIY HJM TMOJ MOJIOM.

INpoxnanka Tpybonposonos no ¢pepmam npo-
M3BOJICTBEHHELIX 3/1aHUI MPUMEHAETCA B TOM CIy-
4ae, e€clld MOCTOBbIE KpPaHbl HE CO3JAIOT MpEnsT-
CTBHS, a BOJIOTIPOBOA He SABIAETCA MPOTHBOIO-
kapHeM (nipH  Metamundeckux depmax). [lpu
9TOM HEoOXOAMMO TPH CTATHYECKOM pacyeTe
(epM u IpYrux KOHCTPYKIHH YYMTBHIBATH JOMOJI-
HHUTENBHYIO Harpysky oT TpyOONmpoBOJOB NpH
arametpe ux Gosee 80 mm.
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B Kusbix # OOIECTBCHHBIX 3/IAHMAX PA3BOAA-
LI{e CETH BHYTPEHHEI'O BOIOMPOBOJA MPOKJIAJIbl-
BAIOT B TOJBAMbHBIX W TEXHHYECKHX ITAXaX, TeX-
HMYECKHMX NOJMONLAX M TEXHMYECKHX 4EPIAKAX, d
IIPH OTCYTCTBMH MX— B MOJNOJLHLIX KaHAJNAX nep-
BOTO JTaka C TpyOONpOBOAAaMH OTOIJICHHA H
rOPAYETo BOJOCHAOKEHHS WIX MO/ NOJIOM, YCTpa-
uBas CheMHbIE (GPH3, a TAKKE MO CTCHAM B MeC-
Tax, JONYCKAIOUIWX OTKPLITYIO TPOKJIAAKY Tpy6o-
11poB0JioB. CTOAKH MOXKHO TIPOK.JIaJAKIBATL OTKPHI-
TO MO CTEHaM W NEPeropojkam yOOpHBIX, YMbl-
BAJILHBIX, [YUIEBLIX, KYXOHb M JIPYTHX TOMELlE-
HHi. B noMemeHHsX, K OT/Ie/IKC KOTOPhIX NpPelb-
ABJIAIOTCA {I0BhILICHHbIC TpeboBanus, TpyGonpo-
BOfIbI MIPOKJIANBIBAIOT CKPBITO (B Bopo3aax, 1wax-
Tax u Jp.). PazMepsi 6opo3, a TakKe OTBEPCTHH B
CTEeHax M TMeperopojkax Jis Nponycka Tpyd manb!

B Tabn. 4.7. TABJMUA 47
PAIMEPBI OTBEPCTUI U BOPO3]l B CTPOUTEJIBHBIX
KOHCTPYKUUAX

Tpybonposousi Juamerp Paimepsl Goposa, oM,

O1BEPCTRA, [NpH ckpuiTofl npoxnagxe
CM, 1IpH —_————
OTKPBITOH  IIHPHHR raybuna
npok/iagke
OumH BOAOTPOBOLbIFH 10 x 10 13 13
CIOSK HAMCIPOM 70
50 MM
Asa goaonposoanbIX 15 x 10 20 13
CIOAKA JHAMETPOM [0
32 Mm
Onwii BOAONPOBOIBhIH
C1O8K M OAWH Kauanuia-
LHMOHNbIH CTOSK JIHAMET-
POM, MM:
50
20 x 15 20 13
100 25 x 20 25 20
[Ipa BOAONPOBOMNBIX
CTOHKd M OJHMH KaHAJIH3a-
HHOHHBIA THAMETPOM, MM:
50 20 x 15 25 13
100 35x 20 38 20
NMonasoaka sononpogoanas 10 x 10 6 6
TNpumevanusn: |. JLii orsepcTHIl B nNepekphITHSX Mepebif

pasMep oanadder UMY (TApanieNLbHyio ¢Tene), 4 BTOPOH  MifpH-
HY, LIS OTBEPCIMI B CIEHAX NEPBLIA PA3MED 03HAYAET WHPHHY,
4 BIOPOH BBRICOTY.

2 Oteepciva B QynIaMeHTaX 3JaHHH W COOPYXKERAH Anx
BBOJIOR NOTKHL HMETh pasMep ne menee 40 x 40 oM.

3. B cOopubix €1 POHTENbHBIX JE141AX OTBEPCTun B Bopo3ab
BHINOAHRAKIT Hd 3aB0JAX-H3TOTOBHTENNX.

TosmMaTHIeHOBEIE TPYDBI /U1 CHCTEM XO3fii-
CTBCHHO-TIHTHEBOT O Bo,uocnaﬁxcemm CiIenyer ]'[pO-
KnaapiBaTh B WTPOBAX MAH [UAXTAX C UEBIO
TIPEIOXPAHEHHs OT 3ATOPaHHS.

4.5. 3amura TpyGonposoaos
OT KOPpO3uH

Kak M3BecTHO, NMOJ BO3JCHCTBHEM BHELLHEH
Cpeabl K MpOoTeKaolieil BOAb TpyGonpoBokt noj-
pepratorcs  Koppo3zud. Haubonee 3HAYHTENBHO
KOPPOAUPYIOT CTAJIbHBIE TPYObI, YTO MPHBO/IMT K
pE3IKOMy COKPALICHHIO CPOKA HX CIykObl H BO3-
HHKHOBEHHIO ABAPHIA. ’

Bee cranbHbic TpyOONMpOBOXBI, YKjajibiBae-
MBIC B TPYHT, HeOOXOAHMMO 3alUINATh OT TOYBEH-
HO# KOPPO3uM H KOPPO3WH GIIykAaromMMH TOKaA-
MH B cooTBeTcTBHM ¢ «[IpaBuiamMu 3amuTEl NoA-
3EMHBIX METAJUIMYECKHX COOPYXeHHH OT KOoppo-
sun». [1pu BeIGOpE cpeacTB 3aIMUTRE CIEAYET Yuu-
ThIBATh YCJIOBHS TPOKJIANKH TPYOONpPOBOIOB H
AAHHBIE O KOPPO3HOHHOH aKTHBHOCTH (arpeccHs-
HOCTH) Cpelbl 10 OTHOMIEHHIO K METasy 3auu-
maemoro TpybGonposoaa. Koppo3uoHHas AKTHB-
HOCTh FPYHTOB 110 OTHOLUEHHIO K CTaJIbHBIM KOH-
CTPYKIIHAM 3aBHCHT OT YIENbHOrO COTPOTHBIC:
HUA FPYHTA I

r,Om'm . . . 100 100 20 20-10 105 5
Koppoanounhas Hus- Cpeaiian  TMobki- Brico- Bechma
4KIHBHOCTL . . Kad IWenHan  KaR  BLICOKA

Ot rpyHTOBOH KOPPO3HH NOJI3¢MHBIE CTANE
Hple TpyOONpPOBOAbI 3ALIMIIAIOT MYTEM YCTpPOF
CTBA H30JSIMOHHOIO NMOKPHITHA; B HEOOXO UMbl
clly4asx, KpoMe TOro, IMPHMEHSIOT KaTOMHYHO TN
naprsanuio (Npd npoknajike Tpyborposoaos
TPYHTax €O Cpe[Heil, TOBBLILEHHOIA, BhICOKO#H
BECbMa BBICOKOH KOPPO3WOHHOM aKTHBHOCTEIO)

THn H3OIAUHOHHOTO NOKPHITHS BBIOHpaOT
3aBHCHMOCTH  OT KOPPO3HOHHOH aKTHBHOC
IpYHTa:

B IPYHTaX HU3KOH W cpeaHed KOPPO3HOHH:
AKTHBHOCTH - HOPMAJlbHble OUTYMHBIC HIIH JPYT
PaBHOUEHHBIC HM TIO H30JISLHOHHBIM CBOHCTB,
TIOKPBITHSA;

B [PYHTAX NOBBLIIECHHOA M BBICOKOH KOP]
3HOHHON AKTHBHOCTH - YCHJIeHHble ODHTYMHBIE ¥
JIpyrc PAaBHOUEHHBIE UM 110 H3OJIALHOHHbIM CBr
CTBAM TIOKPHITHSA,

B [PYHTax BEChbMa BhICOKOH KOPPO3HOHI
AKTHBHOCTH —BECbMa YCHJICHHBIC OUTYMHbIE |
JIpYrHe paBHOLEHHbIE HM 110 H3OJIALHOHHBIM CE
CTBdM TIOKPBITHS.

TlpuMepHbIe KOHCTPYKUHH NPOTHBOKOPP(
OHHEIX H3O0JIAHHOHHBIX TNOKPBITUH ITPHBE/EH!
1a6a. 4.8-4.10.

TpyGonpoBOabl ¢ W30JIMPOBAHHBIMU MOk
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TABJIMLIA 4.8

NPUMEPHBIE KOHCTPYKLIUM BUTYMHO PESMHOBBLIX
ITPOTHBOKOPPO3ZHOHHBIX MOKPHITHA 114
CTAJNBHBIX TPYBONIPOBOIOB

Tun waonamme  Koucrpykuns nokpsiths Tonmumua
NMOKPEITHA,
MM

Hopmanbistii I"pyHTOBKA, Mac1HKa clioeM 3 MM, 3

crexsioxosct uan xpadr-Gymara

['pyHroBKa, MACTHKA CII0EM 4 MM,
Gpwioa cioem 1,5 mm
Veuienblit 5,5
I'pyATOBKA, MACTHEA CIIOEM
5,5 MM, CTEKJIOXOJICT H'IH
xpadr-Gymara

I'pynToska, MACTHKA CIIOEM 7 MM,

Gpuson croem 1,5 mm

TPYATOBKA, MACTHEA clloeM 4 MM,

6puson cnoem 1,5 MM, MacTHka

coem 3 MM, C1EKNIOXOUICT WK

xpad 1-Gymara 8,5
pvinoska, MacTHEA cnoeM 3 Mu,

Gpuzon cioem 1.5 Mm, MacTuka

cnoem 2,5 MM, Opuson caoem

1,5 v

Becbma
YCH eI b

TABJIMLIA 4.9

TIPUMEPHBIE KOHCTPYKLIUMA
NMPOTUBOKOPPO3HOHHBIX TTOKPLITHH M3
BUTYMHON MACTHKH C MUHHUMAJBHBIM

COAEPKAHUEM HATIOJTHUTEJER U APMUPYIOUNIMX
MATEPHAJIOB (TWJIPOU30JIA,
CTEKJIOBOJIOKHUCTOI'O XOJICTA MK
CTEKJIOTKAHH) JUISl CTAJIBHBIX TPYEOIPOBOJIOB

Tun wsonaunn  Konci pykuns noKpbiTaa ToulmHa
UOKPLITHS,
MM
Hopmasnbaeii I'pyHTOBKA, MacTHK4 cinoem 3 mm, 3
CICKNOXOJICT WiH Kpadr-Dymara
YernnenHbii TpynroBka, MaciHKa cioem 3 mMm, 7
apmupyroizan 06Mo1ka, MactMKa
cioeM 4 MM CIEKJIOXOJICT MITH
kpati-Gymara
BecbMa I'pyn10BKd, MACTHKA CIlOCM 3 MM, 9
YCHIICHHBIA APMEpYIOWAR 00MO1 KA. MACTHKA

clI0eM 3 MM. dPMUDPYIOLLAs
ofMoTka

TABJHMLA 4.10

MMPUMEPHBLIE KOHCTPYKLH
MPOTHKOKOPPO3UOHHBIX TMOKPLITHH M3 JUTIKUX
TUIACTMACCOBBIX JIEHT, TOJAWBUHHUITXJOPUAA UM

NOJUITHIEHA A CTAJBHBIX PYBOITPOBOJAOB

Tun wsonsumn  Kowctpykims nokpwTas Tonmmna
NOKPbI THA,
MM

Hopmanbhbii JIdikas nenTa B 0aMH caoi 0,35

VYeunennwii wim To ke, 8 ABa cllos 0.7

BEChMd YCHJIEH-
Hbil

THAMH M3 JIMNKMX TUICHOK, TIPOKJA/blBAEMbIE B
CKaNbHBIX M EGEHHCTBIX TPYHTAX, KpoMe Mojl-
CHITIKH MATKHM TPYHTOM HeOOXO[MMO 3allWIaTh
obepTkoif U3 MPOYHBIX PY/JIOHHBIX MATEPHAJIOB,

[To BosmoxnocTH cneiyeT u3berats mpo-
Knajgkd TpyG B 3oHax Gayxparoux Tokos. [Tpu
NPOKIafKe CTAJBHBIX TPyGOMpPOBONOB B 30HAX
BO3ACHCTBHA  ONYWJAIOIHX  TOKOB  JIOJIKHBI
MMETh, KaK MMPaBHIIO, BEChMA YCHJICHHYK) TPOTH-
BOKOPPO3HOHHYIK H3oasAmmio. [1a mpenoxpame-
HHS TpY6ONpPOBOAOB OT BIYKAAIOUMX TOKOB MPH-
MEHSAIOT KATOAHYIO M AHOJIHYIO 3AIUUTY, 3aILUTY
5JIEKTPHYECKHM JIpEHAXKEM M JIOMOJIHHTEILHOE 3a-
3EMJICHHE TpYOOIpOBOIOB.

Jins 3al0UTHE OT KOPPO3HMH XKelle306eTOHHLIE
TpYOb! NMOKPHIBAIOT IIEMEHTOM CHEHAIBHBIX Ma-
pok PexkoMeHiyeTcsl TIPHMEHSTh TOBEPXHOCTHYIO
H30NIANMIO TPYGONPOBO/IA TMOKPHITHEM GHTYMHLIM
pacrsopoM MM ky3bacc-naxom.

Jns npenoxpasenus TpyGompoBoaoB OT
BHYTPEHHEH KOPPO3MH MNPHMEHAOT (YTEepOBKY
TPYO NIACTHKAMM, IMATAMM, CTEKIIOM, PE3HHOI,
[IEMEHTHBIM PACTBOPOM.

Juis 6opb6b1 ¢ XuMEYeckol Koppo3ueil BHYT-
PH TpybONpoOBOAOB HCTIOAL3YIOT 06paboTKY BOIbI
rexcameTadocdharoM HATPHA, KOTOpbId crioco6-
CTBYET MOCTOAHHOMY OOpPa30BaHHIO HA BHYTDEH-
HeHl TOBEPXHOCTH 73amMTHOH MertadochaTHol
IJIEHKH. DTO1 e PeareHT NPHMEHSIOT /LIS TIpeny-
npexkAeHHs KapOOHATHBIX OTJIOXKEHMH.

4.6. PerysmpoBanne J1aBieHHs
B CHCTEMAX BHYTPEHHEI'0
BO/IONIPOBOAA 3XAHMHA

Ha ywacTkax ¢ m30BITOYHEIM [aBilcHHEM B
BOJONPOBOZIHOM CETH, a TaKKe B MHOI 03TaXHBIX
30AHAAX JJIA CHHXKEHHA JaBJICHHA H YMeHbIIeHUS
nOTeph BOABI HA BBOMAX BOJONPOBOAA HJIH HA
OTBETBJIEHMAX K TOYKaM pa3zbopa Boabl Ha Kax-
[IOM )JTake 3AaHMA PEKOMEHIYETCH YCTAHABJIH-
BATh:

OpH TIOCTOSIHHBIX PACXOAaX — IHCKOBbIE JHA-
(parmel, ¢ UEHTPANLHEIM OTBEPCTHEM;

TIpH  MEPEMEHHBIX  PACXOIdX — PEryJIsSTOpPE!
JIABJIEHHA TPAMOFO ICHCTBHA «IIocie cebsan.

[Mpu crabunusanuu nasnenus Gonee 1| MIla
YBEJIHYHBAETCA YPOBEHb IUyMa. Jlns perymupoba-
HHSl NIaBJICHHS B BOJOMPOBOAHON CeTH 371aHMi
Pa3yiMYHO# BHICOTHI fasiee B Taba. 4.11 npuseneHw
Pa3JiHYHble PeKOMEeHAALIHH.

Pacxox Boagl, Ji/c, npoTekarolieil yepes pery-
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TABJHULA 4.11
PEKOMEH/IALIMM 1O PET'YJUPOBAHUIO JABJIEHHA
B CETH
Bricora 3uanns, M PexoMeHaauuH A
. - shdl]
20 Yeranoska c-raﬁmm'sélf'opoa aase-

HHA Ha BBOAIAX BOJOMPOBOMAA

D, = 50 — 150 mm

Yerauoska c1abminsaiopos gasie-
HHA Ha BBOJAX BOAONPOBOAA

D, = 50 — 250 mm n guadparm y
Bogopa3GopHOH apMaTypbi, npubo-
poB, 06OPYIOBAHMA NPH TIOXKAPHBIX
KpaHax

40 (npH koseGaHHuX
Halopa B TEYCHHE CYTOK
Goxee 10 M)

>40 Yceranoska crabunusaropos naslie-
uug D, = |5 — 20 mm ma noaBoakax
K BoopaibopHol apMaType oTae b-
HbIX 1 DY CAHHTA PHO-TEXHHYECKHX
nprGopoB W TexHOIOTHYecKoro obo-
pyaoBanus

JIATOP TPH NOTHOM OTKPBITHH APOCCENBHOTO Op-
rana, onpeseisercs no gopmyse

2 f
_ 0,001407D7 /H,,

1,25 ’

tie D, - ycnosasii npoxoq peryasropa, MM; 1,25 - koag-
duument 3anaca; H,,—H30bTOYEbIH Hanop, KoTophlii He
MoKeT ObITh NOrJIOWEH B [POCCETLHOM OPraHe peryiis-
Topa JaBienue IPH NOJHOM ero OTKPhITHH, M, PaBAbIA
H,,=H, — Hyom — IH,—H;. 42)

3neck H, nanop, M, Ha BBoje B 3janne; H,,, - reomer-
pHYeckas BHICOTA pacmojloXelns HanOonee BLICOKOH u

@.1)

ynanenHo# BojopasGopHoH ToukM, M; ZH,, -mnorepu
HATOpA, M, B BOAOMEpHOM Yy3ne, B TpyOolpopoaax,
apmarype u obopyloBasni po pacuersoil Bopopa3bop-
Hoii To4kH; H ;- Heobxoanmblii cBOGOIHBIA HallOp Y pac-
4eTHOH BOAOpPa3bopHOH TOYKH, M.

PacueTHbIil  YCJIOBHBIA IPOXOA  peryistopa
Hamopa ompeaensercs mo dopmyie

D, =cal/H,, . (4.3)
rae c-kodpuumenT, npHHUMaeMbiii pasubiM 47,4 ana
peryastopos Thna 21ul0mx.

CrabuiH3aTop HAIIOPa MOXHO NOAGUPATE MO
HoMorpamme (puc. 4.10), npuauman csoGoaHbIH
HANOp B Hayale CeTH nocne crabuiM3aTopa Ha
OCHOBaHWH T'H/IPaBJIIHYECKOrO pacdeTa BHYTPEHHeE-
r0 BOJIOMPOBOA.

Or1bop wumnynbca [JaBleHHs OT OPAMOro
ydacTka Tpybonposoja peryJMpyeMoi ceTH J10-
#eH OblTh Ha paccTosnmu He Menee 10 D mocne
perynsatopa aasiaeHust tna 21410mk. Jlna usme-
HEHHsA BEJIHYMHB! NOAABAEMOTO HMIMYAbCd H OT-
KJIFOUCHHA MeMOpaHHOM roNoBKM pery.isTopa nas-
JeHMs Ha JIHHuK oTOOpa AaBlIeHHN HEOOXONHMO

Ghy:
Hops ™ m3jcym g1 /e
a1 e 7
7
22 e
Dy spp 72
03 17
q4 50 “a ;ﬂ
Qg_ 8
3 w| i,
4 5
2
2 4
3 700
4 s0 9
50
5
6 60
/
2
0 “0
15

Puc. 4.10. Homorpamma ans nonbopa crabuamzaropos manopa
Tana 25410mx

YCTAHABNHBATh HrOJIbYATHIH (MpobGounbiii) KpaH
JmametrpoM 6-10 mm.

B 3aBMCHMOCTH OT 3aJaHHOTO [aBJIEHHA B
PETYJIMPYEMOJi ceTH CTABMIIN3ATOPEI NABICHHA TH-
na 21ul0HXK chleayeT KOMIUIeKToBaTh MeMOpaH-
HBIMH TOJIOBKAMH COOTBETCTBYIOLHX HOMEDOB.

B 3nanusx seicoroit 20-40 M 118 CHHUXKEHHA
H3OBITOYHOTO AABJIEHHS Y BOAOPAIOOPHBIX TOYEK,
obecnevedus GecnepeboiHoi paboTbl BHYTpEHHE-
IO BOAONPOBOAA H MPOITYCKA PACYETHHIX PACXOJI0B
BO/Ibi YCTAHABIIHBAKOT TOHKHE JAHAPPATMbI € LEHT-
pasibibIM oTBepcTHeM. JIHadparMupoBaHHe BOLO-
pa3bopHOH ApMATYPHI TIPUMEHACTCA B 34aHUAX
BbICOTOH 10 50 M. 3anpeulaeTcs MPHMEHATL THA-
paBiIMyecKHe CONPOTUBIICHHSA B BHIE TONCTHIX BTY-
NMOK C paccBEp/IEHHbIM OTBepcTHEM. Bo3moxHO
IPUMEHEHHE BTYIOK M3 NOJAMEPHBIX MAaTepHa-
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o8B, yCTaHaBﬂHBaCMbIX HCIIOCPCJ_ICTBCHHO B CelJio
Boftopa3bopHoit apMAaTyphi.

Pacxo/ibl BOJBI B KaK/JOH IOABOJIKE K CMECH-
TENBHOM apMaType PeKOMCH/IyeTCs MPHHUMAThL B
pasmepe 70% PACHETHRIX PaCXOJIOB.

Janpeuiaercsl ycTaHaBIuBaTh NHaparMbl Ha
TpyGONpoBoax, OOCIYyKHBAKOIIMK  OT/IEThHBIE
rpymnisl CAHHTAPHBIX HPHBOPDB, rae pacxonbl Ko-
nebnroTes B IMHPOKHX TIpeAeiax, a Takke B Moa-
BOAKAX K APMAType ra3oBbiX HarpeBaTellei.

4.7. Pa3zna4a BoasI JUI9 HHTHA

[TuTbeBble GOHTAHYHKH HIH YCTAHOBKH [UIS
cHaDKEHUS Ta3uPOBAHHON BOJIOH CTABAT B MPOH3-
BOJICTBEHHBIX 3/AHUAX, HHCTHTYTAX, CTIOPTHBHbIX
1 oblecTeeHbIX 30aHugX. Hanboemme paccros-
HHs OT pabOYMX MECT [0 MUTheBbIX (POHTAHYHKOB
WM JIO MECTHBIX YCTAHOBOK Pa3lld¥H ra3HpoOBaH-
HOIl BOJBI COCTaBAACT 75 M.

B aaMMHHCTPaTHBHO-OBITOBBIX KOMOWHATaX
FOPHO-PY/ANBIX TPEANPHATHI 118 cHalkKeHHA pa-
6OYHX NUTHEBOH, FA3HPOBAHHOW WM KHNAYCHOM
BOJIOH YCTPauBalOT NMHUThEBbIE CTAHUMM, IIE Tpe-
AYCMATPHBAIOT MOMEILEHH: A1 NPUEMA H MbIThA
(crepunmzaumu) Gusr u cocyoB (npu obesmues-
Helx daagrax), 1A xpaueHus GpaAr ¥ cocynos, s
MPHIOTOBNEHHS Ta3HPOBAHHOW M KHNAYEHOH Bo-

Abl. KoJiH4ecTBO NMpPHUroTOBNsAEMON MHUTHEBOMH BO-
abl cocraBnger 3 g B cMmeHy Ha | pabouero
OTKPbITHIX Pa3paboTok pylbl (KAphephbl, WITOJb-
HH), W3 KOTOpBIX 2 N JOCTaBafAlT B DajuioHax B
oforpesaembie nomenienus u mo 0,5 1 pacxoayer-
€A 10 1 nocrie cMenbl. B 3umumii nepuon Temneparty-
pa Bodsl B GamioHax He A0MKHA ObITh Huke 8°C.

[TuTeeBbIE CTAHILUK TUIAHKPYIOT MO NPHHIAIY
camoobcirykuBanusa. Qs pasgadd NHTheBOH BO-
Nl © Temnepatypoi 8-20°C mpeaycmarpusaercs
onHo ycrpolictBo Ha 100 wen caMoii MHOro4wc-
JICHHOH CMEHbI HA NPOU3BOACTBEHHbIX MPOLECCAX
rpymn 116 u 1Ir u ra 200 4en npH MPOH3BOACTBEH-
HbIX TPONECCaX OCTANBHBIX T'pYIIL.

INpuroToBAsioT ra3upoBaHHYIO BOAY B cCaTy-
paTopax.

OpauoMy paGouyeMy Ha MOA3EMHbIX padorax
BbiaaeTcs | 1 Boawl Bo dnsre, 1,5 ;1 momaercs B
maxty s Oamnonax u 0,5 1 pacxoayerca a0 H
nocjie CMEHbI M3 NHTheBbIX (POHTAHYHKOB.

Boja B maxTty mnogdeTcs OXJaxAEHHAS W
rasupopandas B Oa/uloHaX BMECTHMOCTHIO 25 1.

INuteeBnie GQOHTAHYMKH YCTAHABJIMBAIOT NE-
PEA CNYCKOM B r.uaxTy, I'Ipl»l BbIXOJIC M3 ILAXTHI, B
rapaepotuoit U B cHOpHOM 3a.e.

B ropa4nx nexax MHTLEBYIO BOJY B COOTBET-
CTBHH C CAHHTAPHLIMH HOPMaMH TMO/JCA/IHBAIOT,
JUIAL MEro HCHOJIB3YKOT CATYPATOPHBIC YCTAHOBKH
HIH KHOCKH Fa3WpOBAHHOH BOJIbI, B KOTOPYHO
BMCCTO CHpOTIa JIODABIISAETCA COJICHBIH PacTBOp.

I'JIABA 5. CHETYHUKH PACXO/JA BO/JbI (BOJOMEPBI)

5.1. PasMeliense CYETYHKOB

Jlns ydera pacxojia BO/Ibl HA BBOJAX B 3/1aHHS
HNH OTBETBJICHHSIX CETH, TOABOAALIMX BOIY MoO-
TpeOMTEIAM, YCTAHABJIHBAKOT CYCTYHKH DAaCXoja
soasl. T1py pacriosIokeHUH CIETYMKOB HA BBOJIAX €
nenslo ydera ¢ Tpebyemoif TOHHOCTBIO BCEX pacxo-
JIOB BO/Ibl pa3sHOCTb MEXAY MAKCHMAJIbHBIM H
MHHHMAJIbHbIM PACXONAMH 10JkHA DBITh domnyc-
THUMOH 118 CYETHHKA NPUHATOrO THIA M Kaaubpa.

CueTynkd HeoOXOQMMO pa3MemaTth Mo BO3-
MOXHOCTH OJiMXe K BBOJIy OT BHELUHeH CETH M B
NIerko JIOCTYHOM TIOMElIeHHH ¢ TeMIepaTypon He
umke 2°C. Eciiy B TOMeIeHHH HEBO3MOXHO obec-
NEYHTH NOTOKHUTENLHYIO TeMIepaTypy, TO CYETHH-
KH YTENNSAIOT, & TPyOONpOBOIEI TEILIOH30IHPYIOT,
MIM CYCTHYMKM BLIHOCAT 34 Mpejeshl 3[aHui B
CIEIHAIBHBIC KAMEPBI.

Dk

B 3/1aHMHM CYCTYMKH MOXHO pasMeliaTh OT-
KpbITO y CTEH WIH B NpHAMKAX. B 1oxkHbIX paiionax
CYECTYHKM PACTIONATAIOT 34 NpelefiaMH 3/aHus B
KOJIO/IIAX ¢ THAPOM3OJsUMell Bo u3bexaHne npo-
HHKAHHA 10,13eMHBIX M aTMochepHsix Bon. ['ny6u-
HY KOJIO/IIEB MPHHEMAIOT paBHO# riaybuHe 3ano-
XEHUA BOAONPOBOJHOH CETH, HX Pa3Mephl B ILIa-
He- He MeHee 1,2 x 1,2 M, a auamerp—He meHee
1,25 m.

Mpn Manoit rnyGuHe 3aJl0XKEHHS BOOIPO-
BO/IHOH CeTH rIyOHHY KOJIONUEB HA3HAYAIOT HCXO-
Jis1 U3 BO3MOXHOCTH OGCﬂyKHBaHHﬂ CYETHHUKOB,
3a11pe1uae'rcu YCTAHABJIHBATL CUCTYHKH B XHJIbIX
NOMEHICHHAX, 4 TAKKC B KYXHAX XXWILIX JOMOB
CEKIIHOHHOTO THITA.

O6BonHBIE JIMHAM Y CYETYHKOB, PACCYHTAH-
HbIX Ha NPOMYCK MOJHOTO pacxoaa BO/Ibl, Ipe-
JIyCMATpHBAIOTCS B 3aHUAX, 000PYAOBAHHEIX XO-
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TABJIMLIA 5.1
PACYETHBIE ITAPAMETPbI CYETYMKOB PACXOJA BO/bI
Mapamerpit 3naveHEHs napamMeTpos cueTdnkos D, MM
15 %4 4 s 65 80 100 150 200 250
Pacxoa Boabl, M*/u. IR
MHHHMEILHBE 003 005 007,01 016 03 1,5 2 3 4 6 15
IKCHAYATANHORNBLH 1,2 2 28 4 6,4 12 17 36 65 140 210 380
MaKCHMANLHBH 3 5 7 10 16 30 70 110 180 350 600 1000
Mopor 4yscredieasHocTH, 0,015 0,025 0,035 0,05 008 0,15 0,6 0.7 1,2 1.6 3 7
wm3/a, me Gonee
MaxcumanbHbIA 06Bem 45 70 100 140 230 450 610 1300 2350 5100 7600 13700
BOJIL 334 CYTKH, M*
Tunpamchcxoe conpo-
THRJICHHE CYETYHKOB S npH
pacxoje:
My L1104 0204 0.1 0039 0011 00063 0,002 591075 1,0-10 * 2,77-10°% 1,38-107%
sife 144 518 26 1,3 05 0,43 8ID-10 5 264 107> 76610 * 13-107° 3,5-10 * 18107%
3AiCTBEHHO-NIPOTHBOTIONKAPHLIM  BOJIONPOBOJIOM,  gf 0y 180 1790 100
W B 374HMAX, B KOTOPBIX HEIONYCTHM TEpephiB 47 757 5 Pz B85
BOABI BO BPEMSI CMCHBI CUCTHHKA. Ml—i:—im g
B xmibix ¥ obilecTBeHHBIX 3/1aHuAX, 000pYy- THUNOBAR BCTABKA &
JOBAHHBIX XO34HCTBEHHO-TIHTHEBLIM BOJOUPOBO- T ‘};‘, ¥
. .
J1IoM, 0OBO/IHBIC JIMHHH, KaK TPABHIO, HC YCTPaH- %-— ’
Nt AOEP 125, B 25 485 75| | | &0
BalOT. B cHCTeMax XO3sHCTBEHHO-IPOTHBONOKAP- =gt ot
HbIX BOJOMNPOBOAOB IO BOJAOMEpPOM mpeiycMar- g
puB2i0T oBBoaHON TpyGonposoa ¢ 3annomMOMpo-
BAHHOW 33JABHKKOI, VUROBAR BCTABNA
21
5.2. Buibop H pacyeT CHeTYHKOB AL U Z’W % RV eans
[TpuMeEHAIOT CYETYMEH CICAYIOUMX THITOB: e % =
CKOPOCTHBIE KPhUIBYAThIE, CKOPOCTHbIE TypOMH- 95 211 I, J94 55| [wl0
x A 7
ubie, niadparmel, s ydera SoJIbIIAX PacxonoB, 850 45|
a TaKKe NpH HeoOXOAWMOCTH TepeJadyd Mokasa-
HHMIl pacxojoMepa HA PACCTOSIHHE HCIOJb3YIOT
BCTABKH C CYXalOWHUMH YCTpOHCTBAMH, B 4YacT-
HOCTH coruia BeHTypH. P
CKOPOCTHbIC KPBUIBYATHIE CICTYHKH YCTAHAB- 00 280, 3 3700

JIMBAIOT MPH PACYETHOM MAKCHMAJIbHOM pacxone
Bogbl 10 15 M3/u, TypbuHHEBIE —npu Goabluem pac-
xojae Bojbl. CHETHHKH pacxo[a BoABb! (Kpbllhbya-
Thie H TYpOWHHEIE), TIPEAHA3HAYEHHbIE JUIA YyCTa-
HOBKM HA BBOZAX BHYTPEHHHX BO/IONPOBOJIHBIX
ceTed, moaGMpalOT MO HKCMIIYaTALMOHHOMY pac-
xoly Boasl (Tabi. 5.1).

IMoTepu BoJABI B CYETYHKAX OMpEAENSIOT 1O
dopmyne

h =S¢,

rie §-COUpOTHBICHNE CYETUHKA, JABHCALIEE OT ero KoH-
CTPYKUMH; ¢— PACXO BOIBI, JI/C

[MoTepy Hamopa B CYETHHKE HC JOJAKHBI Tpe-
BEIIATEL 2,5 M, 4 mipu moxape - 10 m.

Bin LhG

D H—H———DKI

15_?:3"[‘!! TUNOBAA BCTABKA ‘!, 15_9,9:2
2777
TUNOBAR BCTABKA
@15
PILE gy L0800 YK B150+00
50
M wz Lo Y500, |
AT

Puc. 5.1. Bonomepsbiii y3e4 ¢ KpblLYATEIM CHETHHKOM JUTS BOIIM
(@) m ¢ 1ypOunELIM cueTaEKoM (6)
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5.3. CxeMbl H KOHCTPYKIHH
CYEeTYMKOB pacxoja BOAbI

JuameTp cyeT4uka oOOBMHO MeHbILE HA-
MeTpa TpyOOnpoBoaa, OfIHAKO MpH 000CHOBAHMH
rHAPABJIHYECKHM pacieTOM YCTaHABJIMBAIOT CYeT-
YHKH JHAMETPOM, PAaBHbIM auameTpy rpybo-
npoBo/A.

KpbinbuaThie CH4ETIMKH MPHCOEARHAIOT X TPY-
Gonposonam Ha durannax (puc. 5.1,a) wau mydrax
(puc. 5.1,6). Tlpu coenunennu MydTamMm y BomdO-
Mepa JI0JBKEH OBITh NpefyCMOTpPeH CroH Juis Gbl-
CTPOrO CHATHA €ro Oe3 moBpek/IcHHA Tpydomnpo-
Boja. KpbulbiaThbie BooMepbl HEOGXOIMUMO yCTa-
HABJIMBATh TOJbBKO ropnaouranbﬂo.

TypOnHHBIE CYCTYMKH Ul BOZbI IPHCOCIH-
HsoT k TpyGonpoBojiam Ha duianuax. TypOunnbie

BOJOMEPBI MOXHO YCTaHaB/IIWBATh Kak B TOPH-
3OHTAJILHOM, TaK W B HAaKJOHHOM TIOJIOXEHHH, a
TAKKe BEPTUKALHO MPH YCJIIOBHH IBUAKEHHUSA BOIbI
cHu3y BBepX. C Kax/0#l CTOPOHBI BOJOMEPA ZI0JDK-
Hbl OBITH PACIIONIOKEHB! 3ATIOPHbIC BEHTHIIM HIIH
3aJIBHXKH~ Mexm) BOAOMEPOM H BTOPBIM 1O
JBHXKCHHIO BOJbI 3allOPHBIM BEHTHJIEM WIIH 3a-
ABWKKOH DA3IMEIAIOT KOHTPOJIbHAIE KpaH JUis
TIPOBEPKH TOYHOCTH TMOKa3aHWi Bojgomepa. [lis
KPbUTLYATLIX BOJIOMEPOB JIHAMETP KOHTPOJIBHOTO
KpaHa COOTBETCTBYET 15 MM, jns TypOuHHBIX (10
100 Mm)—20 MM,

Jina  TYypOMHHBIX BOJOMEPOB AHAMETPOM
150 MM u Gonee BMeCTO KOHTPOJbLHBIX KPAHOB
CJIEIYET HA OTBETBJICHHH YCTAHABJIHBAThL TpOﬁHH-
KH W BEHTHJH. THIOBBIC HepPTEXH BOJOMEPHBIX
Y3JIOB TIPHBEMICHbI B cepuu 5.901-1.

TJIABA 6. THAPABJMYECKHUH PACYET BO/JIOITPOBOJAHBIX CETEH
XOJOJHOH BOJIbI

IMmapasidyeckuit pacdeT ceTeill BHYTPEHHHMX
BOJIOTIPOBOZIOB NPOH3BOJHTCA Mo HauGoIblueMy
pACYETHOMY CEKYHIHOMY PACXO[ly BOIMI.

X039HCTBEHHO-TIHTHLEBLIC M TPOM3BOJICTBEH-
HBIC BOJIOTIPOBOJIHBIE CETH, MpEIHA3HAYCHHBIC
TaKKC IS [1OKAPOTYIUEHMA, PACCYHTHLIBAKOT Ha
nojjady pacuyeTHOTO MNOXKAPHOrO pacxojla BOJIbI
npu HAUOOJILINEM PACYETHOM CEKYHIHOM Pacxofe
BOJLI Ha XO3AHCTBEHHO-TIHTHEBLIC H NPpOH3BO/I-
CTBEHHBIE HYXIbL.

BojionpoBojHble CeTH, MHTAEMbIE HECKOJIbKH-
MH BBOJIaMH, PACCYHTHIBAIOT C YYETOM BBIK/THOYeE-
HUS OJIHOI'O H3 HHX.

Juamerpsl Tpy® BHYTPEHHHX BOJONpPOBO/-
HbIX CCTEd HA3HA4aloT M3 pacyeTa Hambonbuiero
HCIOJIB30BaHHA TAPAHTHHHOTO HANoOpa B HApPYX-
HOM BONIONPOBOJHOMN CETH.

CKOpOCTH JIBHXEHHS BOJIbI B CTAJIbHBIX TPY-
fax BHYTPEHHMX BOJIOTIDOBOJHBIX CeTed Jna-
Merpom a0 400 MM MIpH XO3AHCTBEHHO-TTHTHEBOM
BO0pa3bope He MOMKHBI TMpEBbIIUATh: B Maru-
CTpasx, CTOAKAX H MOJABOAKAX K BOAOPa3bopHbIM
TOYkaM 3 M/c, B CTIPHHKJIEPHBIX H JPEHYEPHbIX
cuctemax - 10 m/c.

Pacyer cHCTEMBI BLITMIOJNHAIOT B TAKOH TMoOCie-
[OBATCILHOCTH:

10 AKCOHOMETPHYECKOH CXeMe W TeHIJIaHy
HAMEYAIOT PAcYeTHYI0 TOYKYy W PpACYeTHOE Ha-
IpABNEHAE JIBHXKEHHA BOJb OT BBOJA IO pacyeT-
HOM TOHYKH;

pacyeTHOE HampasjieHHe pa3OMBarOT Ha pac-
YEeTHBIC YHaCTKH;

ONpeNeNsOT PACYETHBIE PACXOjlbl BOJbI, TIO-
crynarowed k norpeburensiM B pacueTHLIX
TOYKAX;

Mo pacdeTHOMY pacxofy mnoabuparoT aMa-
meTp TpybonpoBona, y4uThiBas peKoMeHayeMble
ckopocTH B TpybonpoBoaax;

10 pacyeTHOMY pacxoly M JAHaMeTpy ofipe-
NIEJISIFOT MOTEPH HAMOpPa BO BCEX JIEMEHTAX CHCTEM;

CPaBHHBAIOT MOTEPH Hamopa ¢ JAaBICHHEM,
HMEIOIHMCS B HAPYXHOM CeTH, W ONpPEASNAIOT
HEOOXOMMOCTb YCTAHOBKH TMOBBICHTENLHBIX HA-
COCOB.

'n/IpaBJIM4ECKHii pacyeT CTANbHbIX BOJIOIPO-
BOAHBIX TPy6 B cooreercrBur co CHull
2.04.02 84 npueomurcs mo dopmynam BHHUHU
BOAIEO. [To stum dopmyiaM cOCTABIIEHBI COOT-
BETCTBYIOIIHE pacdeTHble Tabnuub *. B gonosse-
uue K Hum B nipui. 111 npusesensl TaGauubt ais
TH/PABJIMYECKOr0 pacdeTa CTajbHBIX TpyO Tex
HAPYXHbIX JIHAMETPOB W TOJIIHH CTEHOK, KOTO-
phle BOIIUIM B COPTaMEHT, pekoMeHnjyemerii «ITo-
coOHEM TO NPHMEHEHHIO CTalbHbBIX TPY® nas
BHyTpCHHHX CﬂHHTapHO-TCXHH"ICCKHX CHCTCM»,
3uadeHusa MPUHSATBHIX PACYETHBIX AHAMETPOB NpPH-

* @, A. llepesies, A.®. lllepenes. Tabnuup s
I'MAPABINYECKOro  pacdeTa BOJOHNPOBOOHBIX  TPYD.-
M.: Crpoinspar, 1984,
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TABJMIIA 6.1

PACYETHBIE JHAMETPbI U TOJIMHA CTEHKH, vm, MTPUHATBIE MPH COCTABJIEHMH TABJIUILL 1S
THAPABJIMYECKOI'O PACYETA CTAJILHBIX BOAOMPOBOJAHBIX TPYE

Tpy6sl craibabie Boaorasonposoansie no NOCT 3262 75 ¢ wam. Tpy6ui cranbuuie aieXTpocsapakie Npsmomosrse no NOCT

1070476 ¢ uim.,

YCNOBHBIH  papyxubit  ToJiwmMua BHYTpeHIAHA pacueTnbiii  yCJIOBHBIA  HApPYXIILIH  TO/IHHA BHYTpeHHHH pacyeTHLii

Hpoxon anamerp CTCHEH JHAMETD i BHY1PEHHHA Npoxoa AHAMETD C1EHKH anaMerp BHY1 petittnil
auamerp AHAME D

10 17.0 2,0 13,0 12,0 65 76 2,8 70,4 69,4

15 213 2,5 16,3 15,3 80 89 28 834 824

20 26,8 25 21,8 20,8 100 108 28 1024 101,4

25 33,5 28 279 26,9 125 133 3,2 126,6 125,6

32 423 28 36,7 35,7 150 159 3.5 152 151

40 48.0 3,0 42,0 41,0 200 219 4.0 21 210

50 60,0 30 54,0 53.0 250 273 40 265 264

BejeHbl B Tabn. 6.1. Orxiodenust 3HaveHUH BHY-
TPEHHHX AHAMETPOB OT HOPMHpPOBAHHBIX Npeayc-
MoTpeHbl "OCTami co 3HAKAMM «TUIHOCH U «MH-
HYC» H TIpH AOCTATOYHOH [ITHHE TPYOOMpoBOIOB
OHH OyIYT B3aHMHO KOMIIEHCHPOBATHCA, TIOITOMY
9TH OTKJIOHCHHA (IpH OMNPEACICHHH PaCYETHbIX
IuaMeTpos He ydreusl. [pu cocrapneHnu Tabmuiy
NPUHATO YMEHbIUEHHE PACYETHLIX JHAMETPOB Ha
I MM BCHIEJICTBHE KOPPO3HUOHHBLIX OTJIOXEHHH H
obpacTaHui.

Tabnuup! COCTaBNEHB! NI PACYETA HEHOBBIX
CTanbHbIX TPYD 1O ciaeaylolwum dopmynam:

npu v < 1,2 m/c

b2 0,867
i = 0,000912 75 (1 +———)°3 (6.1)
npu v = 1,2 M/c
uZ
i = 0,00107 7. (6.2)
1

rae i-TApaBAHdecKHil  YKJIOH; U—CPEIHAd CKOpoCIih
JIBHKEHHA BOMBI, M/C; d, —pacdeThbii BHYTPCHHHH Aua-
MeTp TpYObI, M

K HcHOBBIM cTalbHBIM Tpy6aM OTHeceHhI
T4KHe, CCTECTBEHHAA NIEPOXOBATOCTh KOTOPLIX MO
THAPABIHYECKOMY CONPOTHBICHHIO JKBUBAJICHTHA
HCKyCCTBEHHOH UIEPOXOBATOCTH, obpa3yemoil Ha-
HECCHHEM HA CTCHKH HOBBIX CTA/lbHbIX TPyO mnecka
¢ 3cpHaMM KpynHocThio | MM, M MokeT ObITh
NPHHATA KaK HOPMalbHASA.

B pacdeTHbIX TabIMUAx JUis onpeesieHHbIX
3HAYEHHI JHAMETPA YCIOBHOTO MpOXoja d AaHbl
anavenus 1000i, coorsercTBylolMe NOTEPe HATO-
pPa B MUILIHMCTPax Ha | M UM B MeTpax Ha 1 KM
UKLl Tpy6onpoBoad, W 3HAYEHWS v, M/C, TIpH
pa3au4HBIX pacxojiax @, mjc.

[Morepu manopa MoOryT ObITh MOACYUTAHKI
TAKXKC MO YJEJIbHOMY COTMPOTHBICHUIO Tpybompo-

BOMA, KOTOPOe B COOTBETCTBHH ¢ hopmyoii (6.2)
onpenenseTCs BhIpakKeHHEM:
A =i/Q* =0,001735/d%}. (6.3)
B Tabn. 6.2 nanbl 3HaveHus A niis HEHOBBIX
CTajbHBIX TPYO, MoacyuTaHHKIEe 0 hopMylie (6.3)
JUIS  pacvYeTHbIX BHYTPEHHHX /[HAMETPOB 3THX
Tpy6, npubejacHHBIX B Tabn. 6.1,
dopmyna (6.3) cnpaBenBa TpuW cpejHeH
ckopoctd v = 1,2 M/c, MOITOMy TPH MEHBIIKX
CKOPOCTAX JIBUKEHHS BOIbI YIE/bHBIE COMPOTHB-
JieHdsA A mo tabu. 6.2 HeoGXOAMMO NPHHUMATH C
MOMpPaBKOH Hi HCKBAJPATHYHOCTH 3aBHCHMOCTH
NOTEPHL Harnopa ot cpc,ru»{ei.'{ CKOpOCfH JABHXCHHUA
BOJIbL.
TABJIMLA 6.2

PACYHETHBIE 3HAYEHWA V/EJbHbIX
CONMPOTHUBJIEHHUH A lIJ'lgI]HEH()Ble CTAJIbHbIX
TPYE

Tpybwt craibuuie Bonnmluupuwn—
upie no FOCT 3262 75 ¢ mam.

Tpybut crajibHbIE ek 1 po-
CBApILIE HPAMOLLOBHSIE 1O

FOCT 10704 76 ¢ uam.

yenosHeI  anagenme A Qg pac-  yoloBueiH  3Havenue A
nNpoxoj, MM X0ja 4, IIPOXOA, MM :.na Pacxona
M afe

10 26280000 26,28 65 2400,0
15 7253000 7.253 80 965,6

20 1420000 1,425 100 3216
25 364500 0.3645 125 103,4
32 81350 008135 150 38,99
40 39020 0,03902 200 6,785
50 10020 0.01002 250 2016

B coorserctBuu ¢ dopmynamu (6.1) u (6.2)
3HA4YEHHs nonpasodHoro kodpduuuenrta K|, yun-
ThIBAIOLIEr0 HCKBAPATHYHOCTH 3aBHCHMOCTH TIO-
Teph HAMOpPa OT CPeHEH CKOPOCTH [IBHKEHMH
BO/Ibl, OTIPE/ICJAIOTCS BhIpaKEHHEM

K, =0852(1 + 0,867/1)"?, (6.4)
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3HayeHua MONpaBoOyYHbIX Koddunmentos X,
K pacueTHbIM 3HAYEHMAM A U HEHOBHIX CTallb-
HbiX TpyD, NOJCYH raHHkle 1o opmyne (6.4), MpH-
BeJICHbl HHNKE:

v, Mmfc 02 025 03 03504 045 0,50 0,55 06
K, 141 1,33 128124120 1,175 1,15 L13 LLIS
0,650,70 0,750800,85090 1,0 1,10 120
K, 1,10 1,085 1,07 1,06 1,05 1,04 1,03 1,015 10

B Tex cnywasx, xoraa BHYTPEHHAS 10BEPX-
HOCTH CTEHOK TPYD mnojBepraercs HHTEHCHBHOH
KOPPO3HH WJIH KOT1a ¥eT mpouecc JHAYHUTEIbHO-
[0 HX 3apacTafus, K TNPHBOIAMbLIM 3HAUCHHAM
1000: 1 A BBOAMTCS NOBBILUAIOLIHIA MONPABOYHEIA
KOB(‘IKI}HL[HCHT, YUCIACHHOC 3HAYMCHHE KOTOPOro
AOMXHO OLITH YCTAHOBJIEHO IO Pe3yJbTATaM Ha-
TYPHBIX 3aMepOB TOTEPh HANOPA B YKE YJOKEH-
HBIX TPYGOTIPOBOAAX [AHHOH CHCTEMBI BOOCHAG-
KCHHSL WJIH JIPYTOi CHCTEMBI C aHAJIOTHYHBIMH
ycnoBasMu paboThl TPYy6OTIpOBO/IOB.

OnHako Npy 3TOM CleayeT y4ecTh, 4TO Tpe-
pilIeAne QaKTHYECKHX MOTeph HAMOpPa HAall TEMH,
KOTOpbIE NIPHHATHI 110 pacueTHO# Tabauue, CBHAE-
TENLCTBYET O HEJOIYCTHMOM CHHXCHHH NMPOMYCK-
Holl ciocoOHOCTH N0 IPEIOTBPAILEHHIO KOPPO3H-
OHHBIX IIPOLECCOB H MX 3apacTaHuA.

Pac4eTHBIMH JAHHLIMHE 1711 HEHOBBIX TPYO He
clieIyeT NOJNB30BATHCA TPH TIPOBEPKE YCIOBHM
palOThl TOJIBKO YTO MPONOXKEHHBIX BOAOTPOBO/-
HBIX JIMHHIA U3 HOBBIX TPYO WM Korja npH ykjaanu-
x¢ TpyD M nocieaylomieH DJKCINyaTallHd OCyine-
CTBICHH MEPONPHATHA MO 3aUIUTE BHYTPEHHEH
nosepxHocTH Tpy® oT Koppo3ud u obpacTanuii
(npoTHBOKOpPO3HOHHAA 06paboTka BOLI, NO-
KphITHS H2 OCHOBE UEMEHTA, JIAKOKPACOYHbIE H
ApyTHe HEMETAIIMYECKHE MOKPBITHA).

[MoTepy Hamopa B HOBBIX CTAJIBHBIX TpyOax
MOTYT OHITh ONpeIeNiecHBl 1O YAENLHOMY COTIpO-
THBNCHHIO!

A = e =
q2 d5.2126

i 0,001344( 0,684)0.226 ©5)
v

Jlns npoBeflcHis THIPABAMYECKOTO pacyera
HOBBIX CT4lbHBIX TpyD cieayeT NpUHEMATHL TO
3HAYEHHE YIEJILHOTO COTMPOTHBIEHHS, KOTOpOe
COOTBETCTBYET CKOPOCTH ABHXCHUS BOMB 1 = 1 M/C,
C BEJCHMCM MPH /APYTHX 3HAYCHHAX CKOPOCTEH
IIOTIpaBKPl Ha HCKBa,Elp‘dTH'-IHOCTb 3ABUCHMOCTH IO~
Teph HANOPA OT pacxona. IlpH CKOpPOCTH ABHiKe-
uus Boanl v = 1 M/c dopmyna (6.5) npuHHMaeT
BUJL

A = 0,001478/d}%° . (6 6)

3navenusn A, NOICYHTAaHHbie MO ¢dopmyne
(6.6), manm B Tadma. (6.3).
TABJIMIIA 6.3

PACUETHBIE 3HAYEHUS YEJIbHBIX
CONPOTUBJIEHUNA A ITPU V= 1 mjc JJIR
HOBBIX CTAJIbHLIX TPYE

Tpybbl crajbHbe BOAOra30MPOBOA-

Tpy6n cTaNLHLBE 7MEKIPO-
auie 110 FOCT 3262 72 ¢ uam

CBapHbie NPAMOMIOBHBIE 110
TOCT 10704 76 ¢ n3m

YCTIOBHLIH IH4deHHe A 118 pac YCAOBHbIH Iavende A
Npoxoa, MM X0Ja g npoxoa, MM 1ld ?acxo.q.l
g Mmfc
m/c anje
10 3584000 3,584 65 1561
15 3257000 3,257 80 648.5
20 712400 0,7124 100 219.7
25 196300 0,1963 125 72,52
32 46840 0,04684 150 27,88
40 23160 0,023160 200 5,025
50 6226 0,006226 250 1,527

IMonpapounslii koddduuuent K,, Ha KOTO-
puiif mpu v # | M/c cilenyeT YMHOXK4Tb 3HAYEHHS
A, onpenensercs Mo BhIPAXKEHHIO:

K, = 0,889(1 + 0,684/v)%22¢, 67

ITpumep 6.1. OnpefenuTh NOTEPH HATIOPA B
CTalIbHOM TPYOONMpPOBOJiE € YCTIOBHBIM TPOXONOM
d = 40 mm (IF'OCT 326275 ¢ n3m.) anuHoi 200 M
npH pacxone g = 2 iu/c.

[Mo tabn. 1.5 HaxoauM, 9TO IIPH ITOM Pacxo-
ae 1000: = 156,1; v = 1,51 m/c. [ToTeps nanopa na
200 m Syner

h = =156,1-200/1000 = 31,22 m.

[Moteps Hamopa moxeT ObITE ompenesieHa
TakXe Mo yAensHOMY conmporuBieHuto [lo Tabn.
6.2 umeem A4 =0,03902 (ana g, n/c). Tak kax
CpejtHsis CKOPOCTh [BMXKEHHS BOJbI Oonee 1,2 M/c,
nonpaBovnbiii ko3hhuiment K, k 3HaveHuro A
BBOJMTL He Tpebyerca. Torga moTeps Hamopa
Oyner

h = AIQ* = 0,03902-200-2% = 31,22 m.

IMpumep 6.2. OnpeseuTh NOTepH HANOpa B
HOBOM C1aJIbHOM TPyOonpoBoie ¢ YCJIOBHLIM Npo-
xouoM d =100 mm (FOCT 10704-76 ¢ wu3m)
Juinboi 100 M npe pacxoae g = 12 n/c, uto cooTt-
BETCTBYET cpesHeli CKODOCTH [IBHXKCHHS BOJbI
v = 1,46 m/c.

Pacder mpoBOAMTCA MO Y/IENbHOMY COMpO-
Tusiaeauio [lo tabn. 6.4. umeem A4 = 219,7 (aas
0, M*/c). TTockobKY Cpe/iHsis CKOPOCTh JBHXKCHHS
BOJIBI U # | M/c, HeOOXOMMO BBOAHTHL NOMPaBKy
K,. Monpasounstii koahduunent K, 3aBUCHT OT
CKOPOCIHM U ClleAyIouEM odpasoM
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L L 1 8. 0,25 030 0,35
K, . . . . . . . . 1244 1198 163 1,138
v, Mfc ; . . 0380 0,385 090 1,0
K, . . . . . . .. L2zt o006 101 1,0
o,Mfc . . . . . . . 1,9 29 21 2,2
Ky o .. ... 0954 0951, DT 0946

Mpu v = 1,46 m/c Haxo,i;;l-le qu.-—l; 0,970. Ot-
cro/la moTeps Hamopa Oyder .
h = AK,IQ* = 219,7-0,970-100-0,012* = 3,07 m.
IMotepd Hamopa B MJIACTMACCOBBIX Tpybax
peKOMeHIyeTcs onpeensars no dopmyie

1000i = 0,25¢"774/d*77*, (6.8)
roe i-TUAPAB/HYCCKHH YKJOH, ¢ pacxoa BOABL, 1/c;
d - BHYTpeHHHI aHaMeTp TPyObl, M.

JonyckaeTcs onpeaesiaTh MOTEPH HAMOpA 10
HoMorpamme, ripuseteHoil B CH-478-80.

Ilpu pacueTe BHYTPEHHHX BOAOINPOBOJIHEIX
ceTel cneayeT JIOMOJIHHTENBHO YYHTRIBATH MOTEPH
HATIOpA HA MECTHBIC CONMPOTHBJICHHHA, KOTOpbIE B
3aBHCHMOCTH OT MOTEPH HAnopa Ha TpeHHe Mo
IUTHHe TPyOONpOBOJa NPHHHMAKOTCA PAaBHBIMH:

B CCTHX XO3AHCTBCHHO-NIMTHEBBIX BOAOIIPOBO-
JIOB XHJIbIX ¥ 001ecTBeHHBIX 3naHHH — 30%;

B CeTAX OOBEIHHEHHBIX MPOTHBOTIOXAPHBIX U
XO3SHCTBEHHO-TIHTHEBbIX BOAOMPOBOIOB XKHIIbIX H
oOuIecTBEHHBIX 3[aHHH, a Taxxke B CETAX TIPOM3-
BOJICTBEHHBIX BOAOMPOBOAOB—20%;

B CETHX 06'I>C,11HH€HH!:IK ﬂpOTHBOHO)KathIK
MPOH3BOCTBEHHLIX BOIONPOBOAOB — 15%;

B CETSX MPOTHBONOXAPHLIX BO/IONPOBOIOB —
10%.

Tpebyempiit Haniop H, B HapykHOH ceTH Y
BBOJA B 3/IaHHE OMNpeaessioT mo $opmyne

H =H,+ H, + H,;, (6.9)
riae H, -BbicoTa pacnookenus pacucTHOH TOYKH BOJ0-
noTpediieHHs OT NOBEPXHOCTH 3emMid, Mm; H,- notepn
Hanopa, M, BO nlxy’rpct-meii CCTH, BK/IIOYas [MOTEPH HA
upeononemle MECTHBIX COﬂpOTHBHCHHﬁ H norep}l Ha
BRONE M B Bojomepe; H —ueobBxo/umblil cBoGOAHIH
HANOP, M, Y TOYKH BoAonorpeieHus, B TOM 4Mcle W
NoXKapHoOro kKpasa.

IMpumeuanne. PacueT mpou3BoAAT juis caMoii
HebaronpuATHON Toyku Boaopasbopa (Haubonee

040 0,45 0,50 0,55 0,60 0,65 0,70 0,75
1L13 1,095 1081 1,067 1,057 1,046 1,039 1,029
1,1 1,2 13 1.4 L5 1,6 1.7 1,8
0993 0986 0979 0972 0968 0965 0961 0958
23 2,4 2,5 26 2,7 28 29 30
0943 0941 0939 0937 0936 0934 0933 0932

OT/I2JICHHOM W BRICOKOPACTIOJIONKEHHOM ¢ HaHDOIb-
UMM HEOOX0/IHMBIM CBOOOIHBIM HALIOPOM).

Eciv Hanop B HapykHOH cetd H, MeHblie
Tpebyemoro H, TO MOXHO INPHHATh OJHO W3
CHEAYIOIHX pelleHHii:

1) BeInEnuTH BoAonoTpebuTeneii, Tpedyronmx
BBICOKOTO HaNopa, B OTAEJIbHYIO CETh U MOBBLICHTH
JlaBJIEHHE TONBKO Y 9TOH CETH;

2) yBeJIMYHTH AHAMETpP TpYO BHYTpeHHeH ceTH
C IeJbK0 YMCHbBILUCHHA TIOTEPh Hamopa B CETH H
ymenblieaua H 1o 3nauenus H,;

3) NOBBICHTL HANOP B HAPYXHOH CETH;

4) ycTaHOBUTh HACOC BHYTPH 3[aHUA s
TOBBLILICHUS HANOPA BO BCCH BHYTPEHHEH CETH MJIH
B ceTH, ofcnyxkmuBarolleif BEpXHHE 3TaXH, C yCT-
PoCTBOM 30HHOIO BOJOINPOBOIA.

Pewenne mo nn. 1, 2 u 3 mpuMeHHMBI A7A
BOJONPOBO/IOB IPOH3BOACTBEHHLIX H BCIOMOTa-
TeabHbIX 3JIaHdK. Jlus KuaslX u obLecTBeHHBLIX
3JIaHAll cleyeT WCNOJb30BaTh PEllleHus No mim. 2
u4

Hamop, cosmaBaeMmbiii Hacocamu, I0JDKEH
OBITL paBeH Pa3HOCTH HamopoB morpeduoro H H
pacnojaraeMoro (rapaHTHpYeMoro) B HapyXHO#
ceth H,. Ecnu Hamop B HapyxHOH cetu H,
3HAYMTENLHO MpeBbitiaeT Tpebyemsiii Hanop H, To
MOXHO YMEHBUIHTH JHAMETpnl TpyO Ha Heko-
TOPHIX Y4ACTKAX BHYTPEHHEH BOIOMPOBOIHOM CETH.

Jlis TpOTHBOMOKAPHEIX BOAONPOBOAOB 00-
IECTBEHHBIX 3[aHMH, a Takxke A cereif, pabo-
TAKOIHMX MO/ HEOOMBIIAM HAMOPOM (CEeTH, MHTae-
Mble OT DakoB), MOTEPH HANOPA HA TPEOI0JICHHE
MECTHBIX CONPOTHBACHHH YYHTHIBAIOT 0C000 H
onpeaensoT no dopmyne

h=a'v’2g, (6.10)

rie ¢' - ko3(pUIHMEnT MECTHOrO CONPOTUBIIEHNS; &~ CKO-
pOCTh BOAB, M/C; g ycKopenne cBoBOIHOro NAaaeHHs.

I'JTABA 7. HACOCBI U HACOCHBIE ¥YCTAHOBKH

7.1. Tunsl HacocoB

LenTpobexHEle HACOChl KIACCHQHIMPYFOT:
TI0 YHCJTY KOJIeC— OJHOKOJIECHBIE H MHOTOKO-
JIECHBIE;

IO CO3/1aBaEMOMY HaNopy - HH3KOHAIOPHbIE
(H < 20 M), cpeanenanopusie (H = 20...60 m),
BbiCOKOHaopHbie (H > 60 M),

no crnocofy MOABOAA BOJILI K KOJECY — OJIHO-
CTOPOHHHE H BYXCTOPOHHHE;
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N0 PacroNIOKCHUIO BaJa — FTOPHIOHTANBHBIC H
BEPTHKAJIBHBIE;

no cnocoby COCHMHCHAS C JBMUIaTEIsAMH —
MPEBOJHBIE (CO IIKMBOM HJIH PelyKTOpOM), coe-
JHHEHHBIC HCOOCPSACTBEHHO C JIBUTATCIAMMU C 110-
MOIIBIO MY(TH, H MOHOGJIOK-HACOCH], B KOTOPBIX
paGouee KOJIECO YCTAHOBICHO HAa KOHIE Bana
MCKTPOABHTATEIIS;

N0 NPU3HAKY NOTPYXCHHA NOJ YPOBEHb BO-
7Bl - apTe3uaHckuce (rayOnHHbICc) M TIOTpYXKHBIC.

HacocHble YCTAHOBKH Pa3MHAlOTCA 1O Ha-
JHAYEHHKO WU MPAMCHARKOTCH JUIA TIEPCKAYKH: YHC-
TOW XOJIOQHOM BOJBI; YHCTOM ropsa4cii BObl; He3a-
l'p"{3HEHHblK CTOYHBIX BOJ; 34IpA3HCHHBIX CTOY-
HEIX BOJ.

ITo npuRIMNY JeiCTBHA HACOCHBIE YCTAHOBKH
MOryT OBITh:

TOBBICHTCIIbHBIMY, HMCHOLIIMMH Ha BCaCbIBak-
em naTpybke NABICHHC W3 CHCTEMBI:

MOBBICHTENEHEIMH, PAGOTAILAMA C OTKPHI-
ThIMH DaKaMH U pPE3CpBYApAMU;

NOBLICHTEILHBIMH, TONAOIWHMMH  BOY H3
[MAXTHBLIX KOJIOUEB M ApTe3HAHCKUX CKBAXMH.

Jlna nepekavku BOjbI H CTOYHBIX BOJ TpPHMC-
HANOT JMHAMMYECKHE JIONACTHBIE HEHTPOOeXHBIE
HACOChl CICAYHOIUMX BHIOB:

IBYCTOpOHHEre Bxoaa Tuna JI, KOHCONLHEIC
mina K, KM:

MHoroctynendateie THna L{H, LIHC, ITHCT,

JUI XHAKOCTCH CO B3BELICHHBIMH BCIICCTBa-
mu tHna AP, THOM, HLIC n ap.;

BcpTHkaneHoro tuna B, BP;

CKBaAXHHHBIC C IIO]"py)KHBIM 3nckrpousura're-
nem tana 1B, YOIIII;

CKBAXHHHbIC (APTE3HAHCKHE) C TPAHCMHCCHOH-
HeiM Basiom ThHma ATH, HA;

xumuyeckne THoa AX, AXB, X, AXIT u np.;

AMHAMHYECKHE JUTS CTOMHOM XHIKOCTH THNAa
CA, CIB, LMK u ap;

neckoseie THma I1, TIBIT u ap.;

uutamossie Tuma OUI, Il u xp.;

rpyarobbie THna I'pK, [pY un ap.

CymecTByeT Takxe DONbIIOE YHCHIO CMENH-
A7IbHBIX HACOCOB.

B obo3HadeHHH MapOK HACOCOB YKa3hbIBACTCA,
M3 KAKOrO MATCPHANIA H3rOTOBJICHA TIPUTOYHAS
44CTh HACOCOB:
A - yrIepojiucTas Crajib, CHIMIHPOBAHHbLIH Tpa-
pur CI'- T
B-uayryn
b-Gponsa
J1- XpOMHCTBIA 4YTYH

E —xpomonukensmMonubaeHoBas cranb
W - XpoMOHHKENIEMOJIHDIEHOMENHCTAS CTAJb
K - xpomucras craius, ¢proponsacr-4
M — XpOMOHHKENLKPEMHACTAsA CTallb
H - cnnaesl "4 HEKe/eBo#d ocHOBe
JI - KpeMHMCTBIH uyryH
O nojguMepHbIE MaTepHAaJlbL
P - peaunoBoe moxpbITHE
T -THT4H W €ro chuaesl
HO -cunaBel anroMUHAS
Kax10ii wactore BpaicHHS Hacoca COOTBET-
CTBYCT CBOSl XAPAKTEPUCTHKA, U3MCHAIOLIANCS NIDH
M3MEHECHHH 4acToThl BpalileHus. HoByio xapakTe-
PHMCTHKY CTPOSIT HA OCHOBAHHH CJICAYIOLIMX 3aBH-
CHMOCTEH:

Q/Q, =n/ny;; H/H, = (n/n)* N/N,=(n/n)3,
rae @, H, N—cooTBeTCTBEHHO pacxoi BOABI, HAMOP H
MOUIIHOCTE HACOCA [IpH MCXOAHOH YacTote BPAILCHHA A,
Q,, H,, N,-T0 e, npH HOBON 4aCTOTE BpALUCHHS N,.

Jlns MoBbIIIeHAS MOAAYH HACOCHOH CTAHIMH
HACOCHI BKJIOYAKOT B CETh BOJAOCIPOBOJA Na-
PaIeNbHO, JUIA NOBLINICHHS HATIOPA — [IOC/IeN0Ba-
TensHo. [lpn ofTouke Kosec modaya Boawl |
HATIOP NEeHTPoBEeKHOro Hacoca W3MEHAIOTCA Mo
3aBHCHMOCTAM:

Q/Q, = Dy, /D,; H\/H = (Dy,/D,)*, (7.2)
rae , H- napaMerphl Hacoca NpH HOPMAIBHOM KOJIEce
auamerpom Dy : @ H, - 10 xe, npu o6TOYEHHOM Konece
auamerpom D ;..

Ecnu nacoc ycraHOBIJIeH BbILUC yPOBHS BOABL B
NPHEMHOM pe3epByape, TO HeoDXo/MMa 3ajIMBKa
ero Bojoi. Hacoc MOxeT GbITb 3a]MT W3 HAanop-
HOTO TpyOOmpoBOAa, JJIS YCro Ha BCACHIBAIOLLUEM
TpyOONPOBOAE YCTAHABIMBAIOT TMPHEMHBIH KIia-
naH ¢ ceTKOH. [IpUMCHSIOT TakkKe OTCACHIBAHME
BO3/IyXa KEKTOPOM, KOTOPbLIH NMPUCOSTHHAIOT K
caMoOil BepxHeH uacTH kopnyca Hacoca. Ilepen
OYCKOM KEKTOpa 3a/IBUXKKY HA HATOPHOM TpY-
6onposojie 3akpuiBaroT. [ns paGoTel KekTOpa
HCTOMb3YETCA BOJIa U3 HATIOPHOTro Tpybonposoaa.

Jlna mycka Hacoca B paboTy MOXHO OTCachl-
BATh BO3/1yX BAKYYM-HACOCOM.

TponomxATENIBHOCTE 3aTOJIHCHAS BCACKIBAKO-
LMX JIMHHIA BOJOH HE JOJDKHA TPEBBILIATH; JINs
TIPOM3BOJICTBEHHBIX W XO3AHCTBCHHBIX HACOCOB —
5 MHH, TIOXapHBIX —3 MHH.

7.2. OcuoBHBIE TeXHHYECKHe
JlaHibie H KOHCTPYKTHBHBIE
0CO0EHHOCTH HACOCOR

ITo KOHCTPYKTHBHBIM OCOGEHHOCTSM COBpC-
MEHHBIC TICHTPOOEKHBIE HACOCHI MOAPA3EIAIOT
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CJIC/IYFOLHM 0Bpa3oM: OJIHOKOJIECHBIE € OJHOCTO-
POHHHM TIOABOJOM BOJIbI, OAHOKOJICCHBIC C ABY-
CTOPOHHNM NOABOAOM BOJIbl; MHOTOKOJIECHbIE, B
OCHOBHOM C OJHOCTOPOHHHM THOABOAOM BOJBI
(MOTryT OBITH CEKIIMOHHBIC HJIM CITUPHIBHOTO TH-
na). Hacochl yxazaHusIX THNOB MoryT BT ropn-
30HTANLHBIMA H BCPTHKAJLHBIMH.  +

MHOrOKOJIECHBIC CCKIIHOHHBIE HAGOChl HMEIOT
60_lelllOC 0CEBOC yCHﬂeHHC. J]'OCI‘OHHCTBOM HX
SIBJISCTCH BOIMOKHOCTE W3MCHCHUS HATIOPA NMyTeM
YBEJIMYCHHUS HJIM YMEHBILUCHHSA HHCIA KOJCC.

BepTHKadbHBIE HACOCHL HCTOJIB3YIOT TIPH
DoubiHX KONcOaHUAX YPOBHSA BOJIbI B HCTOYHHKE,
a Takxke JUIf MOJbeMa TIOJA3EMHBIX BOJ H3 BOJS-
HBIX CKBAXHH.

OceBbie HACOCHI IPOCTHI, KOMNAKTHBI, HMEIOT
MCHBUIYIO Maccy IO CPaBHEHHIO C HEHTPOOEKHbI-
MH; UX MOXHO HCHOJIL30BAThL 118 nepexatlxn 3a-
IPA3HEHHOH XHIKOCTH M YCTAHABIMBaTh Ha Bep-
THKJIbHOW, TOPH3OHTANbLHOW WJIH HAKJIOHHOH
TpyGe. Ilyck OCEBBIX HACOCOB ClERyeT IPOH3BO-
JMTL NPH OTKPBITOH 3aaBuikke. Peryimposanmne
TMO/a4M BOMbI € NOMOIIBI) 3aABMKKH HEBBITOHO,
Tak Kak npu aroM pesko nampaer KIIJL nacoca.

PerynupoBaHRe TIOA9H OCEBOTO HACOCA BO3-
MOXHO 1pPH NPHMEHEHHH [IBUrateleil, noiyckaro-
IIAX W3MEHEHHWE YACTOTHI BPAILCHHS THAPOMY(T,
paboHHX XoJicC C TOBOPOTHBIMH JIOMACTAMH H
apyrumu cnocobamn. Ocesble Hacochl paboTaroT ¢
OTpHUATEILHONW BBICOTOH BCachlBaHUA (C MOAMIO-
poM). ’

7.3. PacnoJio:xxenne HACOCHBIX
YCTaHOBOK

TIpn NOCTOAHHOM HIIH TNEPHOJMYCCKOM He-
NOCTATKE HANopa B HAPYXHOH BOJONPOBOAHON
CETH Ul TNOBLILEGHHSA HANMOpa BO BHYTPEHHMX
ceTdX 3MaHnil MpeiyCMATPHBAKOT HACOCHBIE YCTa-
HOBKH [JIA OJHOIO MJIM HECKOJIbKHX 3[dHHH.

IIpuMeHSIOT HACOCHBIC YCTAHOBKH CIEIYIO-
IMX THIIOB:

HEMPEPLIBHO WJIM TIEPHOAWYECKH ACHCTBYIO-
[{HE HACOCHI MPH OTCYTCTBHHM PEryJUPYIOLIHX eM-
KOCTei;

HACOCHI 1014, paBHOM WM npeBBIIAOLICH
MaKCHMATBHHI 4aCOBOH pacxoa Bojbl, paboTaro-
HHEe B TIOBTOPHO-KPATKOBPEMEHHOM PEXHUME CO-
BMECTHO € TH/APONHCBMATHYECKHMH HJIM BOAOHA-
nopHELIME Oakamu;

HENPEPLIBHO HWJIH TIEPHOJIMYECKH AEHCTBYIO-
uyie HacOCH MOJAYed MeHee MAakCHMAaJlbHOIO ya-

COBOIO Pacxola Bo/jbl, padoTaloLIMe COBMECTHO C
PEryJIMpYIOWei eMKOCThIO.

Ipu 3abope BoABI HACOCAMM HEMOCPEICTBEH-
HO M3 BOAOTPOBOMHON cerW JIoJkHO obecnevn-
BATHLCA NMOCTOAHHOE AABJIEHHE B CeTH BO n3bDexa-
HHe 00pA30BAHMS BAKyyMa H4 y4acTKe CeTu mepes
HACOCaMH, TIPH 3TOM MHHHUMAJILHO A0TYCTHMOE
JIABJIGHHE H4 BBOAE JOJKHO OBbITH HE McHee
0,5 MIla. Hacocsl B 3TOM Ciiysiae paccHMTHIBAIOT
HA HaUMEHbILEC JABICHHE B BOAOTIPOBOJIHOMN CeTH
H IPOBEPAIOT HA paboTy NpH Hanbonbluem nasne-
HHH B HapykHOit ceTH. IIpy faBIeHHA B HAPYIKHOH
cetn Oonee 2 MI1a BO3MOXHOCTb YCTAHOBKH Ha-
cocoB Mapku K NpHHATOH KOHCTPYKIHH AOMKHA
MOATBEPAKAATHCH 32BOJIOM-H3TOTOBHTENEM.

Hacochl (kpoMe moxapHblx) 3anpeuicHo pac-
TONaraTh HCMOCPEACTBEHHO TON XWJIBIMH KBap-
THPAMH, ACTCKUMM HJIH TPYMIOBLIMH KOMHATAMH
JMICTCKUX CaZoB M scJeH, kjiaccamu obieobpaszo-
BATENLHLIX 1IKOJ, OONLHUYHLIMH TIOMEIEHAAMH.
paboyuMH KOMHATAMM AJIMMHUCTPATHBHBIX 31a-
Huil, ayJJETOPUAMH Y4¢OHBIX 3aBEJICHHIA W NPYru-
MH TIOHODHBIMH TNOMEIIEHUSIMHA,

B oT/ie/bHbIX Cayuasx MO COrNACOBAHHIO ¢
OprasaMd CaHMTAPHOIO HAA30pa [ONycKaeTcs
PacoiaraTh HACOCHBIE YCTAHOBKH B [1CPEYHCIICH-
HBIX BbIIUE 3aHUAX, TIPH ITOM CYMMAapHbIH ypo-
BEHb UIYMa B YKa3aHHBIX MOMELICHHAX HE QOJIKCH
npesennuats 30 ub.

IToMewieHns C THAPOTIHCBMAaTHYeCKUMH Oa-
KAMH HE JIOTIYCK4eTCA pAacnoJaraTh HEHOCPe.-,
CTBEHHO (PHAIOM, CBEPXY, CHH3Y) C MOMEIIEHHAMH,
r/1e BO3MOXHO npebuiBanue G0aLUIOro 4Ucia J11o-
el (3puTeabHbIi 3a0, clleHa, rapaepobHas U T.1.).

ImaponHeBMaTHyeckne Oakm  Jonyckaeres
PAacIioIaraTh B TEXHHYECKMX ITAXKaX.

IMoxapHble HACOCHI U THEBMATUYECKHE YCTa-
HOBKH MOXHO P43MEILaTh B MEPBLIX M MOABAIbL-
HBIX 3TAXaX, B W30JIMPOBAHHBIX OTAILTHBACMbIX
nomemiednax 1 n Il cremeHH OrHeCTOHKOCTH,
UMEIOIHMX OTIEILHBIN BBIXOZ HAPYXKY WIM Ha
JIECTHHUHYH) KJIETKY.

VcrpolicTBO 30H CAHMTAPHOH OXpPAHBI ANA
HACOCHBIX YCTAHOBOK, MOJAOUIHX BOLY Hd XO3#ii-
CTBEHHO-TIMTHLEBBIC WMIIHM XO3AHCTBEHHO-TIPOTHBO-
noxapHeie Hyknbl u pabotarolyx 6e3 paspbisa
CTpyn, He Tpebyertcs.

B NpOM3BOACTBEHHBIX 3/IaHMAX HACOCHHIC
YCTAHOBKH CJIC/TyCT pa3MelluaTh 10 BO3ZMOXHOCTH
HEMNOCPE/ICTBEHHO B lIEXAX. n0Tpe6nnmu.1Hx BOJLY.

Yucao pe3epBHbix ArpeiaTOB B HACOCHBIX
CTAaHUMSIX CIeIyeT NMpUHHMaTh no 1abn. 7.1.
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TABJHLA 7.1

ONMPEJEJAEHUE YMCJIA PE3EPBHBIX HACOCHBIX
ATPETATOB

Yucne pabounx arpe-
raToB OJIOH rpynL

Yncio pelepBHBIX arperalos, ycrada-
BAHBAEMBIX B HACOCHBIX CrAHIHAX

HH4COCOB Kd | ETOPHH

| 1 m
1 2 1 1
213 2 1 1
4-6 2 2 1
79 3 3 2
10 7 Gouree 4 4 3

PeaepBHble arperaTsl [Uis TYIIEHKS BHYTPEH-
HEro MOXapa MOrYT He YCTAHABIMBaThCA (MO
COIJTACOBAHNIO C MCCTHBIMH OPraHaMM MOXApPHO-
0 Haj30pa) B CACAYIOIHMX CIYYasX: a) B NpPOM3-
BOJICTBCHHBIX 3jIdHHSX, KOIJd pAacxoll BOIbl Ha
TYWICHHE HApYXHOTO ToOXapa HE MpeBbllIaeT
20 n/c; 6) BO BCIOMOI aTEJIbHbLIX 3/{aHHMAX W CKJa-
Aax, He oDOPYAOBAHHBIX CPEACTBAMH aBTOMATH-
YEeCKOr0 MOXAPOTYIIEHHS, TAE IS TYIIEHHS BHYT-
PEHHErO TOKAPA NpPEIyCMATPUBACTCS TOJILKO OJ1-
Ha CTPYS; B) KWIILIX, OGIIECTBEHHBIX H BCTIOMOT -
TeJIbHBIX 3JAHHAX TIPH pacuYeTHOM MEHCTBHH O]I-
HOil MoXapHo# CTPyM.

Ilopauy XO34HCTBEHHO-NUTHEBLIX H TPOM3-
BOJICTBEHHBIX HACOCHBIX YCTaHOBOK Oe3 peryJiu-
pyrollielf eMKOCTH OTPEENIFOT MO pPacyETHOMY
CCKYHAHOMY PACXOfly BOJIbl, & YCTAHOBOK C pery-
JIHpyFOIHeH EMKOCTBIO ~ 110 M2KCHMAJIbHOMY 4AaCO-
BOMY pacxony. -

Ipu 3a6ope BOAkI HACOCAMU W3 PE3EPBYapoOB
TIPHHHMAETCH HE MEHEE [BYX BCACBIBAFOLIHX M-
HHHi HC3aBHCHMO OT, YMCIIA TPYNI HacocoB (C
Y4eTOM NOXapHeIX Hacocos). Bcackmaroume -
WAR PACCUUTHIRAIOT HA UNOTMYCK TONHOTO DAC-
YETHOrO PACXO/1a BOABI NPH YCIOBHH BBIKJIHOYEHHS
OHOM W3 BCACBIBAOILICH JIMHHH H4 PCMOHT.

VerpolictBo  0/HOW  BCachIBaloiuel JIMHHK
JonyckacTcs MIPH yCTAHOBKE HACOCOB 6e3 pesepB-
HBIX 4ArperaToB. Y KaxIoro Hacoca NpH Iojaye
YUCTOH BOAb! HA HANIODHOH JIMHMW YCTaHABJIMBa-
10T MaHoMeTp, oOpaTHBIA KianaH | 3aJBHKKY.

Ilpy pacnojloXEHHH HACOCOB HHXKE YPOBHS
BO/IBL B Pe3epByape — «I1071 3aJMB» HEOO6X0MMO Ha
BCACHIBAFOINMX JIMHUAX YCTAHOBHTBH 3aJIBUXKH, a
NpH DPACHOJIOKCHHA WX BbILIE YPOBHA BOMALI B
pe3epByape CIEAyeT NpelyCMOTPETh YCTPONCTBO
no ofecncycHMIo 3aJMBKU HACOCOB (BOAONPOBOI-
Heit §ayok, BaKyym-Hacoc M ap.).

Bokpyr HacocoB HOMKHBI ObITE cBOGOIHBIE
npoxonasl. Mexay o6opyloBaHHEM HACOCHBIX yC-
TAHOBOK NMPHHUMAIOTCH CJIC/IYIOIIME HAMMEHBIIHE
PACCTOAHMUA:

ot boxoBoro- obpesa QyHHAMEHTA IEKTPO-
JIBHFaTeNs € HAaCOCOM [0 CTeHbl MOMeEIIEHHA, a
TAKKe MEXKITY COCeIHHMH (yHmaMeHTamMu — 700 Mm;

oT TopuoBoro obpeza QyHaaMeHTa 3IEKTpO-
ABAraTess € HACOCOM JI0 CTEHbl TOMEMICHHS -
1000 MM, a CO CTOPOHBI NMEKTPOABHIATENSA — HC
MEHEee paccTONHUS, HEOOXOAUMOro AN BhITACKH-
BaHUS POTOpA 3MEKTPOJBHTATENA 63 CHATHA 10-
cneanero ¢ gyHuamenra.

INpuvesanne. Hacocwl ¢ anaMeTpoM Harmeia-
TenbHoro marpybka mno 100 MM BKIIOYMTENLHO
JIONYCKAETCH YCTAHABJIMBATL B/IONIb CTEH W Tiepe-
ropo/IoK 6e3 Tipoxoja Mex 1y arperaToM U CTEHOMH
HIIH TIEPETOPO/KOH, HO HA PACCTOAHHH HC MCHEEe
200 MM o1 dyHmamenTa 3maHus. Jlomyckaercs
Pa3MCIICHHE JBYX 4rperaToB Ha oAHOM (yHna-
MeHTe 6e3 NpoXoaa MEXIy HHWMHA, HO TIpeaycMaT-
pHBaeTCA MpoXoja WMPHHOW He Menee 0,7 M
BOKPYT C/IBOEHHOH ycTaHOBKH. ®YHIAMEHTHI TIOM
HACOCHI JOJIKHBI BLICTYNATh HAJ MOJIOM HE MEHee
gyem pa 0,2 M. Hacockl mpon3BOACTBEHHBIX BOMO-
NPOBOOB B OTAENbHBIX CNYYasX pasMeldardT HA
pamax 6e3 QyHIaAMEHTOB.

Hacocwl ¢ muaMeTpoM HanopHoro maTpy6xa
a0 100 MM BKIFOYHTENLHO, TIPHBOJINMBIC B nei-
CTBME HH3KOBOJBTHBIMH 3JIEKTPOABHTATENIAMH,
MOXHO pacrniosiarath y cTeHbl 6e3 npoxoma Mexay
a1 peraToM M CTeHOM.

B HCOOXOAMMBIX CITy4asiX JUIS CHHXKCHHS Liy-
Ma HAacOCHble arperaTbl 0BOPYAYIOT HAJIEKHBIMH
3BYKOW3OJIMPYIOIMMH YCTPOHCTBAMM, COCTOSILIN-
MH H3 2JIaCTHYHLIX NATPpyOKOB (AJIAHOH HE MeHee
1 M) Ha BcachiBalolleM W HanopHoM Tpybomposo-
Nax., M YCTAHABIMBAIOT HA BUOPOM3ONIMPYIOULIHX
ocHoBauusx. Hacocel x03$HCTBEHHO-NIHTHEBOIO
BOIOCHAOKEHHS KHIIBIX U OGIIECTBEHHBIX 31aHUA
JoMKHbl GbITH 0653aTEILHO CHA0XKEHBI 3BYKOH30-
JMPYIOUMMHA YCTPOHCTBAMM.

B 3aBHCAMOCTH OT TUIOIMIA/M TIOMEICHHS Ha-
€OCbI MOTYT ObITh YCTA4HOBJICHBI HIIH NAPAJUIENbHO
apyr apyry (puc. 7.1,¢) nan nenoukoit (puc. 7.1.6).

[lpn muranum HA4COCOB W3 BOAOTIPOBOAHOM
CCeTH CIeNyeT MpeycMaTpuBaTh OOBOAHYHO NH-
HHMIO C 33BHXKaMA H oOpaTHeIM KJamaHoM Jis
NOjaYM BO BHYTPCHHIOIO CETb, MHHYS HACOCHI.

Ilpu ycraHOBKe Tiepel HACOCAMH BoioMepa
YCTPauBaOT OOBOHYIO THHHIO I BO3MOXKHOCTH
paboTel HACOCOB IIPH CHATOM BOJIOMEPE.
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Ilpu nepaBHOMEPHOM JaBIICHHM BO BHYTpEH-
HEH CeTH M NIEPHOANYECKOM BBIK/INOMEHHH HAcOCOB
HEOOXOMMMO ABTOMATH3MPOBATh HX paboTy mus
obecnievenns TpebyeMoro JaByieHums.

Jinst yMEHBUICHHS [IyMa HAIUIEXKHT TIHATENb-
HO 3a/IeJILIBATh OTBCPCTHA M HEILIOTHOCTH B CTPO-
HTEILHBIX KOHCTDYKUHAX, 4 TaKKE TPHMEHATh
AKYCTHYECKYIO IUTYKaTYpPKy CT€H M NOTOJIKOB Ha-
cocHbix momeuteHui. TpyOwl, mpoxoasimme Yepes
CTeHBb! H MEPEKPHITHA, OT/IENSAIONIHE HACOCHBIE OT
JIPYTUX NOMELIEHHH, 06epThIBAOT PE3HHOBLIM 110-
JIOTHOM HJIK achecTOBBIM KapTOHOM H TPOKIAbI-
BAIOT B THJIB3aX. 3a30Pbl MEX/y TPOKIAJIKAMHA U
TpybaMH 347€76IBAIOT MACTHKOM. Bmuay Toro,
4TO MOXAPHLIE HACOCH! pabOTAIOT JIHIIbL B 0OCODBIX
ciiydasx, Mepbl no Oopb0e ¢ IyMOM Ui HHX HE
NpeyCMaTPUEBAIOT.

MakcumManbHelit Hamop, pa3BABAcMbI# TOBBI-
CHTeNBHON HACOCHOH YCTAHOBKOH, ciefyeT olpe-
JICJISTH C YYETOM Ha4HMMEHBUIEr0 TapaHTHPOBaH-
HOI'O HAnmopa B HapyXHOH BOJONPOBONHON CETH
no dopmyne

H, =h+XIH

woi = He s (7.3)
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rue I'I*WDMCTPH‘IBCKQK BeICOTAa nNoaa4yd BOABI, M, OT
NOBEPXHOCTH 3eMJIH 10 OcH HAMDOIEe BBICOKO PACHIONO-
®eruoro Bojopasboproro npubopa; LH —~cymMa no-
TepL HATIOPA, M, B 1pybonpoBojax CHCTeMbl BOROCHAD-
wenus; H - neobxonametit csoGoanbii Hanop y norpebu-
rens, M, H, - HaWMeHblIMiA rapaHTHpOBaHHLIA HAnOp
BOJIbI, M, B HAPYXKHOW BOAONPOBO/HOH CETH.

JUif MaKCHMAaJILHOTO MCTIONIL3OBAHUS HMEKO-
merocst JMABJICHWA B HAPYXHOH CETH BO3MOXHO
NoCJeNoBATENLHOE BKIIOYEHHe HACOCOB ¢ 00BOA-
HbIMH JIMHHAMH, TIO3BOJISIONIAMH BKJIOYATE B
paboTy oaMH WM [Ba HACOCA B 3ABHCHMOCTH OT
MMEIOILICTOCS JIaBJICHHS B HAPYXHOH CETH.

Taxas cxema BKJIFOYEHHS OCOOEGHHO NoJe3HA
npu pe3kHx koneOaHMSX NABJICHHS B JIHCBHBIC H
HOYHBIE YaCBIL.

[ToseicHTENbLHBIE HACOCHBIE YCTAHOBKH TIPOEK-
THDYKOT C PYyYHBIM ¥ aBTOMATHYCCKHM HJIA
JAMCTAHIMOHHBIM ynpasienuem. Ilpu apromatu-
YECKOM YNPABICHHH MOBBICHTENIbHOH HACOCHOH
YCTAHOBKOH JOJIKHBI MPEAYCMaTPHBATLCA:

ABTOMATHYECKHH TyCK W OTKioveHne pabo-
4HX HACOCOB,

ABTOMATHYECKOE BKJIFOYEHHWE pE3epBHOrO Ha-
coca MpH aBADUHHOM OTKIFOYEHHH pabouero;

no/la4a 3BYKOBOTO WJIH CBETOBOIO CUrHana oo
anapuifHoM OTKrOYeHWH pabodero Hacoca.

[pr AHCTAaHIMOHHOM IYCKE NMPOTHBONOXAP-
HHIX HACOCHBIX YCTAHOBOK MYCKOBBIE KHOMKH
JOIKHBl YCTAHABIIMBATLCS Y TOXKAPHBIX KPaHOB,
He obecrieyeHHbIX TMOTPeOHBIM HATIOPOM OT Ha-
pyxHOii cern Bogonposona. [pu HeobXonuMocTH
OTKPLITHSA IS TIOKAPOTYILIEHHs eKTpuduInpo-
BAHHOI 3aJBMXKM Ha 0OBOIHON JMHMM y BofO-
Mepa KHOMKH JUISl TI0/1a4H COOTBETCTRYIOIIErO CHI-
HaJla JO/DKHBI PACTIONaraThCs BO BCEX NOXKAPHBIX
mkadax. [IpH aBTOMATHYECKOM BKJIIOYEHHH 1IpO-
THBOTIOXAPHBIX HACOCOB JIOJIKCH OJHOBPEMEHHO
nOJABaThCA CHIrHAJ (CBETOBOM M 3BYKoBOH) B Ilo-
MellieHHe NOKaPHOTO TIOCTA WM IPYroe momelile-
HUe C KPYTJIOCYTOMHBIM npebbIBaHHEM B HeM 00-
CIlyXHBAIOMIEr O TIEPCOHANA.

Jlns HACOCHBIX YCTAHOBOK, MOAAFOUIMX BOJY
HA X038iCTBEHHO-TTNTLEBBIE, TPOH3BOACTBEHHbBIE U
MPOTHBOTIONAPHBIE HYXbI, KATErOPHMIO HaJex-
HOCTH DJIEKTPOCHAOXEHHS CIIeYeT NPUHHMATE:

l-npu pacxone BoAbl Ha BHYTPEHHeE MOXKa-
poryuichue Oosiee ONHOHM CTPYH, & Takke ANA
HACOCHBIX YCTAHOBOK, NEpephiB B paboTe KOTOPHIX
He JI0MycKaeTes,

II-mipu pacxone BOIBI HA BHYTPEHHEE MOXa-
pOTYILIEHHE OJTHOH CTpyeill H JUIs XKHJBIX 31aHUi
BeicOTOI 1216 ataxedn nmpm pacxome 5 ifc, a

TAKXe JUI HACOCHBIX YCTAHOBOK, [JONMYyCKAaMOIMX
KPaTKOBDEMEHHBIH NepepelB B paGoTe Ha Bpems,
HCOOXOAMMOE /118 PYYHOTO BKIIOYMEHHS pe3epBHO-
ro THTAHHA. o

Tpyu HeBY3IMOKHPCTH MO MECTHBIM YCJIOBHAM
OCYLIECTBHT MW TAHWE HACOCHBIX YCTAHOBOK I Ka-
TETOPHH O ‘ JABYX HE3aBMCHMBLIX MCTOYHHUKOB
INMEKTpoCHA(XEHHA NONyCKaeTcAd NPHHAMATDL NH-
[aHUE HX OJIHOrO HCTOMHHKA TIPH YCIOBUH
MOAKJIIOY9EHUS K pasHeiM auHusaM 0,4 kB u pas-
HbIM TpaHCGOPMATOpPaM NBYXTPaHC(HOPMATOPHOM
NOACTAHIMM HJM Tpanchopmaropam aByx OGmm-
HaHmUX oqHOTpaHCGHOPMATOPHLIX MONCTAHIMI {C
ycrpoitcteom ABP). Vkazannyro cxemy ajekTpo-
cHabxeHHs CreayeT MPHHUMATH TAKXKE MLIA THTA-
HHS TPOTHBONOXAPHLIX HACOCHBIX YC1dHOBOK B
KHIBIX 31aHHAX BbICOTOH 12-16 aTaxei.

B cnysae HeBo3MOXKHOCTH ofecredeHus He-
0DXOMMOM HAEKHOCTH EKTPOCcHAbxXeHHs Ha-
COCHBIX YCTAHOBOK MOTYCKAeTCs YCTAHOBKA pe-
3EPBHBIX HACOCOB C NPHBOAOM OT ABUTaTelei
BHYTPeHHero cropadus. TIpu aToM pa3Mewmars Hx
B NOABAJIbHBLIX MOMEWIEHHAX HE JIOMYCKAeTCs.

DyHaaMEeHTBEl TIOA HACOCAMHM HE JOJKHEL
ObITh CBA3AHBI C KOHCTPYKIHAMM 3/IAHUSA; MX 3a-
KJIaABIBAIOT HA NECHYAHBIX MNOJVIUKAX HIIA TOA
OCHOBAHHE TIPOKJIAJILIBAIOT NMPOCIOWKH M3 3BYKO-
H30JIHPYIOIMX MaTepHaloB (HanpAMep, IPoCoi-
Kd 1MprHOH 15-20 cM M3 cyxoro mecka).

TpyGonpoBoabl B HACOCHHLIX CTAHUMAX BbI-
NOJHAIOT U3 CTAJIbHBIX TPYO H4 CBAapKe C MpUMeEHe-
HHeM (IIaHUEBBIX COCAWHEHWH Ui NpPUCOeAMHE-
HHA K apMaType M HacocaM.

IIpu ycTanoBKe HACOCOB B MOMELIEHHSAX, Ie
He TpeOyeTcs MX BRITOPAaXHBATH NYXUMH CTeHa-
MM, HACOCBHI OrPaXxaaroT TEPeropojiKo BLICOTOH
He menee 1 M.

OTaenbHO cTOAIME IOMEIIEHUS JUIS HACOCOB
NPOEKTHPYOT B TOM CIydae, KOTFAa B 3/1aHHAX
HEJIONYCTHMO PACTIPOCTPaHEHHE IIyMa W HEBO3-
MOXKHO pa3MellieHHe 1ol TOACOOHBIME TIoMele-
HUSAMH.

BricoTa nmomeiileHuss HACOCHOM CTaHIuMu, obo-
PYAOBaHHOH TOJABEMHBIMA MEXAHU3MAMMK, IPHHU~
MAETCs € TAKMM pacueToM, YToObl obecneynsacs
npocseT He Mexee 0,5 M Mexly BEpXOM yCTaHOB-
JICHHBIX ArperaToB M HH30M MNEPEMELIAEMOro

rpysa.
BbicoTa momelneHus HACOCHOW CTAHIWM, HE
obopynoBaHHOH TNOALEMHBIMH — MEXaHH3MaMH,

JA0NkHa OBITh He MeHee 2,2 M OT MoJIa A0 BBICTY-
MAIONMX FACTEH NMEPeKpPRITHS.
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B HacocHBIX CTaHOMAX TPeAYCMaTPHBAIOT
MECTO /IS Pa3sMENIEHHA 1UTa  YOpP4aBJICHHS
AEKTPO/IBHIATENIAMH.

J1as MOHTa)a W ACMOHTAaXa HACOCHBIX arpe-
raros, apMaTypsl H TpYGONpPOBOAOB HACOCHbBIE
CTAHIMH JONXKHBI OBITH CHABXKEHBI TOABEMHO-
TpaHCl‘]OpTHl:[MH MeXdaHH3MAaMH.

Tpu ™macce wacocHoro obopy/aOBanus Mo
500 xr MPUMCHAIOT TEPENBHAHbIC TPCHOrH C Ta-
NISAMH WK Kpausl-ykocHHsl. [Ipu macce rpy3os o
IT cnenyeTr yCTaHaBJ]HBaTb kpal—:—ﬁanxn C PY4HBIM
TPHBOAOM, Npu OoJjblue# Macce TpYy30B-C
EKTPHYECKUM TIPUBOIOM.

7.4. IlnesMaTHUecKHe HacocHbIe
YCTaHOBKH

CucTeMbl THEBMATHYECKOrO BOJOCHA0KeHAS
MOTYT OBbITH IOCTOSHHOTO W TIEPEMEHHOTO JaBie-
HUSA.

[lHeBMaTHYeCKHE YCTAHOBKH Lienecoobpa3sHo
TNPUMEHATD TIPH HEOOJILIIHX pacxonax BOJIBI.

[Tpunuun paboTsl rHAPONHEBMATHYECKHX YC-
TAHOBOK TEPCMEHHOTO AABJICHHA cieayomuil. B
THAPOTIHEBMATHYECKHHA Oak BO3MyX TopmaeTcs Tie-
PHOMYECKH C [aBjieHueM, BOIbIIMM vem TpebyeT-
csi mna paGoTekl cucTeMbl BopocHaGxenud. [Ipu
pasbope BOABLI MOTpeOUTENAMH [[aBJIcHHe BO3AYXa
B Oake manaer, Ilo curnany BKJIKOHAaeTCA HACOC
TOJa4H BOJBI, BO3AYX CHHMAETCH H [aBICHHE
BO3pacTaeT N0 nepsoHadanbhoro. Hemoctatkom
JIAaHHOHW CHCTEMBI ABNAIOTCA Gonbiume Koachanms
JaBJICHHA.

TuaponsesMaTHYeCKue yCTAHOBKH IIOCTOSIH-
HOTO MAABJICHUA JIMLICHBl 3TOr0 HEMOCTATKA, TAK
KaK [IaBJICHHE BO3/JIyXa B CHCTEME NMOJACPKHABACTCI
nocrosinabiM. OHU HeckolbKo Bolee croxHbIE MO
YCTpOHCTBY, HO 9KOHOMH4YHee B OKCIUTYaTalldH.

[N poMBINLIEHHOCT b BBIYCKAET YCTAaHOBKH BY
CO CleaylolliM COOTHOIEHHEM Tofay N H Ha-
nopos H:

N.sMpy o .. .8 5 10 16 26
Hyml o« o« oo w30 70 30 30 24

)lj'lﬂ nojaavyu BO3lyXd MOXHO HCIHONL3OBATH
00611(e3aBOJICKYIO KOMIIPECCOPHYH® CTAHIMIO NpH
ycnoeun OecrniepeOoHHOR TI0JAYH CKATOro BO3-
nyxa.

IMuesmaTnyeckue Gaku obopyAYyIOT CIYCKHBI-
MH TpyGamu, NpefoXpaHATENbHBIMH KJIANlaHAMH,
yKazarejasMH YDOBHS BOJBIL.

Puc. 7.2, Cxema aBTOMATHRECKOH BOJNONO[LEMHOH YCTAWOBKH ¢
CAMOBCACHIBAIOILINM BHXPEBLIM HACOCOM
/- npuemibiii Knanan ¢ ceTkodi; 2 - CAMOBCACKIBAIOIHI  BHXpe-
BO#t niek1ponacoc; 3-Hanopuelil Tpybonposou; 4 - HONNABKOBLI
peryasTop  3apaca  BO3Ayxa; S -Bo3aywmHo-Bofanod  Gak:
6 pene Aasnenus; 7 upedoxpanmreibnbiil kaatlan; 8§ 3anopHmi
BenTHab C© ManoMerpom; 9 somopalGopuwi#  1pyGonposos;
10 - cTannms ynpasieHus

v ’ 7 777 i -
T |
L
/ \
-7 g 4
a1l
=7zl
Prc. 7.3. Cxema nmemMaTwdeckodf  NacoCHOW  YCTaHOBKH ¢

no/ia%el BOALI B3 WAXTHLIX KOJOJNER MIeKTPOIACcOcoM
{ mpHeMHBIH knanan ¢ ceTkofi; 2 Bcacweamowmii rpybonposon;
3 snexiponacoc: 4 BOIAYIMHO-BOASHON Bax ¢ peryaupyloliei u
ylpasrsrotiied apMatypoit; 5 sogopaibopHas cetb
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e

Puc. 7.4. Cxema L yer c moaasei
BO/IL W3 IWAXTALIX KOJO/UES BOAOCTPYSALIM HACOCOM
- Bogoctpyitneit  macoc; 2-newipobexuwiii  CKTpPOHACOL,
J Boamywro-BoJsHol 6ak; 4 - BogopasGopnas ceTh; 5- Bogopas-
Gopras KonoWKa

Pacyer rupponmHesMaTuteckoro baka cienyer
BLTIOJIHATH B COOTBETCTBHH C Tpebosanusmu [Noc-
ropTexHajizopa, Ho Ge3 uxX peructpanuu.

[THeBMaTHYECKHE YCTAHOBKH, HCIOJIb3yEMBIE
JUIA TYLICHUA ToXapa, MOXKHO pPaiMemarh B noj-
BaJIbHBIX WJIM TEPBBIX 3TAXAEX 3/I4HHH, B OT/IENb-
#pix orarmsaeMbix nomerteHusx I u IT crenenn
OrHCCTONKOCTH, HMEIOIHX OTAC/bHBIA BbIXOI Ha-
PyXY MM HA JICCTHHYHYIO TLIOWAMKY.

HHCOCHO-NREHM A THMECK oM

cxema
YCTANORKH C PeJyKUHOHHEIM KIANAHOM

! BcacwBatoman Tpyba; 2 -nomsemuniii pelepsyap; 3 -noaaio-

Puc. 7.5, Tlpunuwnsamuan

umit Tpybouposoa M3 uciownHka mojocnabkenus, 4- pery-
JHMPYIOLIAS EMKOCT; S5 - NONAaBKOBI Kiana; 6-oTBEpCTHe
IUIA  3aCACWBAMHA BO3AYXa, 7 KOMIpeccop; & - BO3ayxoBod;
9 Bsosaymmo-onsion  Gak; /0 - ponBopsiue-oTBOMSWMA  1pYy-
Gonpoeon; [} peayknMoHmmil kianam: J2 - panopmaz Tpy0a;
13 - xoaslcTBenHO-1IM1 beBOH Hacoc; /4 noxapnwii Hacoc

B MHOro?TaxHbIX 30aHAAX TIHEBMaTHYE-
CKHe YCTAHOBKH MOXHO pa3MellldaTh B, BEPXHHX
ITAKAX.

Paccrosnue oT Bepxa MEpeKpuITHA A0 BOAO-
HanopHoro Gaka jokHO GbITh He McHee | M, a
MeEX/1y pelepByapaMH H OT pe3epByapa /10 CTeH He
menee 0,7 m.

Ha puc. 7.2-7.5 npuBeneHbl CX€Mb! YCTAHO-
BOK TOCTOSIHHOT'O M TIEPEMEHHOTrO JlaBJICHHA.

I'JIABA 8. BOJJOHANIOPHBIE BAKHU U PEIEPBYAPDI

8.1. Ha3navenue BOJIOHANIOPHBIX
0akoB H pe3epByapoB

BojoHanopHele # rHapoNHeBMaTHYECKHe Da-
KH COJIEPXAT 3amac BOABl JUIS PEryJHpPOBaHHS
HCPABHOMEPHOCTH BOAONOTpebJIeHHs, a NpH Ha-
JMYHH POTHBONOXAPHBIX YCTPOHCTB, KPOME To-
ro, ¥ HENPUKOCHOBEHHBII TPOTHBOIOKAPHBIN 34-
nac BObI.

INpameuanne. He pexoMenayeTcs NpUMeHATD
rHAponHeBMaTH4eCKHe OAaKH IS OJHOBPEMEHHO-

ro XpaHeHHsA B HHX DEryJIMpYIOLIEro ¥ NMpOTHBO-
TIOKAPHOTO 3aMacoB BOJIBIL.

Bouonanopabie 0aku B 31aHUAX NPHMEHAKOT
AJIA CO3paHMsA 3amaca BoAbl, HeoOXoaumMoro B
ClyMae NEPHOMMYECKOro CHHXCHHS JABIICHHS B
HAPYXHO# CETH, B 4achl OTKJIFOYEHHS HACOCOB MpPH
MOCTOAHHOM HEIOCTATOYHOM JaBJICHHH B HAPYX-
HOW CEeTH, B CHCTeMaxX MPOH3BOACTBEHHBIX BOO-
MPOBO/IOB NPH TNOBBINIEHHBIX PAacXo/lax BOJbI, a
TAKXKE TNpH HEOOXOAMMOCTH CO3MAHHSA CTPOro
OMNPEEJIEHHOrO A4BJIEHHS B CETH.

B cucTemax Xo3sHCTBEHHO-IIMTLEBBIX H I1IPO-
M3BOJICTBEHHLIX BOJONPOBOMOB TPOMBIIIIEHHBIX
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3/1aHUHA BOJOHATIOpHEIE OaKH YCTAHABIIMBAIOT TIPH
0DOCHOBAaHWH HEODXOAUMOCTH HX NPUMEHEHHS.

B KoMMyHaJbHBIX TpadevyHsix W OaHax s
CO3/IaHHs 3a11aCOB BOJBI M BO3MOXKHOCTH IPHME-
HeHHs BoAopa3BbopHLIX KPaHoB NMpoBGOYHOTO THMa
YCTAHABJIMBAIOT BOJOHATIOPHBIC OAKH IS XOJIOMA-
HOW M rops4cid BOJbI.

8.2. PacueT BO/I0HanOPHBIX
DakoB H pe3epByapos

Peryaupytontuii o6sem W, m>, BofoHanopuo-
ro WIH THAPONHEBMAaTHYeCKOro 0aka HACOCHBIX
YCTAaHOBOK XO3AHCTBEHHO-TIMTLEBOIO HJIH IIPOM3-
BOJICTBEHHOI'0 BOJONMPOBONA ONPEHENAOT:

NpH Toxa4Yc HACOCHOW YCTAHOBKH, PaBHOM
MM TPeBLINAKUIEH MAKCHMAJIbHBIA 4acoBOi
pacxon, nmo dopmye

W=gqi/dn , (8.1)
IIE % — HOMMHABHAS NOAAYA, M?/4, OJHOTO HACOCA WITH
Hacoca ¢ Haubonmlued NojaYed B rpynne noouepenHo
BKJIOUAIOMIMXCH paboyMX HACOCOB; N —MaKCHMAILHOE
9AClo BKIKOYCHHEH B 14, NPMHHMAEMOe UL YCTAHOBOK C
OTKPLIThIM DakoM 2- 4; [Uif YCTAHOBOK € I'MAPOIIHEBMA~
THYecKkHM Dakom 6-10; Gonbilme 3a4CHHA 7 IPHAAMAIOT
uia ycranosok nebonbmoi mMowmocti (1o 10 xBr):

npu ee TMojade, MeHbIEH MaKCUMATbHOTO

4acoBOTo Pacxond, no gopmyne

W=oTyr (82)
rae @—OTHOCHTEIbHbIH peryaupylommi obwem, npunu-
maeMelii 1o Tabn. 8.1 ¥ 8.2 MM PACCUHTHIBAEMBIH 110
dopmynam (8.3) u (8,4); T-nepuon BpeMeHH, OTHOCH-
TeJIbHO KOTOPOTO YCTAHOBNEHA HOPMA PacXofia BOABL, 4;
gy—cpennuit yacosoil pacxos, M.

TABJIULIA 8.1

PETYJIMPYIOIHIT OFBEM PEIEPBYAPA
(AKKYMY.JISITOPA TETLIOTBI), %, B 3ABUCUMOCTH
OT PACXOJIA BOJbI (TEILIOTBI) 3A TIEPHOA
TOTPEBJEHNA TIPW 3AJAHHBIX
HEPABHOMEPHOCTSAX NOJAAYH H ITOTPEBJIEHHUS

Ky 3nauenus @, npH koWpgMUHENTaX ¥aCOBOI HepaBRO-
(Kﬁ"" mepnioct K | KM

12 14 16 L8 2 25

6,7
2

12,3
72
3,3
1,2

17,1
12
7,9
46
22

212 25 326
166 208 286
123 16 24,1
86 124 212
58 94 172
L1 63 14
1,2 46 114
24 9
08 68

4.8

34

0,6

8,5
346
30,6

47,2
438
40,3
37.2
34,2
31,1
28,8
26,2

535
504
312
44,2
414
388
36,6
34
38
29,6
272
26
19,8
16,8
13,8
112 17,6
6 12
26 74

58,2
552
52,5
498
472
47
432
404
38,2
36
338
30,2
26,5
232
20,2

11
1,2
1,3
14
1,5

2
20.7
18,2
158
13
10,8
8.9
5.6
3,1
1,2
0.6

17
1.8
1,9 214
19,1
152
118
9
6,4
4.4
0,4

22
24
2,6
28

3.5

Hns onpeneiichus @, , HEOGXOMMO 3HATH
K, —kxoabdunmenT vacoBoil HEPABHOMEDPHOCTH,
npeacTapaAromui coboii OTHOIEHHC MaKCHMAIlb-
HOT'O Y4COBOI'0 pacxofia BO[Ibl g, K CpelHe4acoBo-
My pacxolly ¢y M K, -KodhduuMeHT yacosoi
HEPaBHOMEPHOCTH MOJAYH BOIBlI HACOCAMM, TMpPE-
CTaBAsOLMiA cob0H OTHOILCHHE NOJAYH YACOBOTO

TABJIMLIA 8.2

PETYJIMPYIOMMA OBBEM PE3EPBYAPA (AKKYMYJIHTOPA TEILIOTbI) B 3ABUCHUMOCTHU OT PACXOJA BOJIbI
(TEIUIOTHI) 3A MEPUO/A ITOTPEBJIEHHUA TNPH 3A JAHHOH PABHOMEPHOHR IMOJAYE B TEMEHHME BPEMEHH
T, ® HEPABHOMEPHOM ITOTPEBJIEHUW

Hocib mofawm T,

Mponomkurens- 3IBAYENHA @,, %, upH xoxpduumuenTax wacosoii nepasnomepnoctn K ,,(K ﬂ)

B neprod notpeb- 3 14 16 1.8 2 25 3 4 5 6

nemus, %
1 100 67 123 17,1 21,3 25 326 3835 415 S35 SR
1,09 92 73 105 144 18 204 288 348 44 506 556
12 84 IS 136 161 188 253 31 403 472 525
1,33 75 144 156 175 224 215 364 434 489
15 67 169 174 204 244 324 292 449
17,1 S8 194 198 222 285 348 403
2 50 A1 24 253 304 354
2,4 42 23 234 266 305
3 13 24 244 264
4 25 64 252
6 17 35
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pacxoga nacocamu Q). K CPEJHCHACOBOMY pac-
xony Q1.

Ipu GecnepeGoinoi pabore HacocHOH ycra-
HOBKH (WM TIpH JOCTATOYHO AJMTENLHOM pabore)
¢ pa3NM4HOl mojavell B TeYeHWE 32JJAHHOIO Bpe-
MCHH BeJIMYMHA @ Onpeaciserca no dgopmyne

9, =1 = KiZ + (K, — D(K¥/K32) w/w ™1 (8.3)

[pu HepasHOMepHoO# pabGoTe HacocHOH ycta-

HOBKM B TCYEHME 3a/]aHHOTO BpeMeHH Tio GopMmyJie

K3p\KerlKnr  (R32 ]\ Enr
(pzzl-Kif-l-{K,,,—l)(E;) +(“}E’—)
(8.4)

Kpome perymupyromero obsema, B Oakax
celyeT XpaHHTb HENPHKOCHOBEHHLIA noXKapHbIi
sanac W), KOTOpbIi MpHAMMaeTCA paBELIM 10 Mun
MPOJOIDKHTEILHOCTH TYIUEHHS TIOXapa M3 BHYT-
PCHHHX MOXAPHBLIX KPAaHOB (0/1HA MW JIBE CTPYH).

Ecnu Ha cHCTeME YCTAHOBJIEHBI CNIPHHKIICD-
Hble HJIM JIDEHYEPHBIE YCTAHOBKH W NMpeaycMoTpe-
HO ABTOMATHYCCKOE BKIIFOYEHHE HACOCOB, 3amac
BOJIBI JUIA 1E/eH TOXAPOTYIIEeHHs JOJDKEH TIPHHH-
MaThes paBHBIM 1,5 M? npH pacyeTHoM pacxojie
10 35 afc u 3 M® npu pacxone Gonee 35 nfc.

C uenbto obecneuenus GelaBapHifHOCTH pa-
GoTbl B Hakax cieflyeT mpejycMaTpuBars koaddn-
IMEHT 3amaca [, mpyHUMacMbIi pasHbM 1,2-1.3
/18 HACOCHBIX YCTAaHOBOK, paboTaroummx B To-
BTOPHO-KPATKOBPEMEHHOM pexkime paboTsl, 1 1,1
[JIA HACOCHBIX YCTaHOBOK Toayel MeHee Makcu-
MaJILHOTO 4aCOBOTO Pacxofa.

Monuelii 06BEM COCTaBIACT:

U189 BoAOHATIOpPHOro faka

V=pW+ W, ; (8.5)
JJIA FH,[[pOIIHtBMaTH‘{OCKOI‘O baka
V=W B , (8.6)
1—a

rae « - OTHOMIEHHE MHHHMAJIBHOIO NABJICHHA K MaKCH-
MaNbHOMY, KOTOpOE CAeAYeT NPHHHMAThL paBHeiM' 0.8 -
1A ycTasoBok, paGoTatommx c noanopom; 0,75 - s
yCTAHOBOK ¢ jaBiendeM no S0 m soa cr.: 0,7 -ma
YCTAaHOBOK C JaBjeHHeM Bbime 50 M Boj CT.

BricoTa pacmoJIORCHUA OTKPLITOro BOJOHA-
nopHoro 6aka 1 MAHUMAJIBHOE [ABJICHUE B THIPO-
nHeBMAaTHYECKOM Oake Mo/IkHBL 00eCneyHBaTh He-
00Xo/MMBIH Harop y Bcex morpebureneil, a B
CHCTEMAX MPOTHBOMOXKAPHOro WM 06bLeuHEHHO-
ro BOAONPOBOJA -NOTPEOHLIA HANOP ¥ BHYTPCH-
HHX NOXapHBIX KPAHOB HIIH CIIPUHKIIEPOB JI0 MOJI-
HOTO M3PACXOOBAHMSA MPOTUBONMOXAPHOIO 3anaca
BOIbI. :

B npoMbILIICHHBIX 3/IaHUAX Ul TPOH3BOI-
CTBEHHBIX HYXJI €MKOCTb BOJOHANOPHALIX 6aKOB U

pe3epByapoB, ycTaHaBIMBacMbIX He3 HACOCOB, Ofl-
PEACIAIOT MO TEXHOIOTHYECKOMY 3a/IaHHIO WIH 110
rpaduky dacoselX pacxomoB. Popma Tabaumbl
Juis pacvera o6seMa Gaka M3 yCJIOBHE MPHTOKaA M
Bojiopazbopa npueencHa B tabi. 8.3.

TABJMLIA 8.3

OBBEM BAKA, »°, ONIPEJERSEMbI U3
YCJIOBHA NMPUTOKA H BO1OPAZBOPA

Bpema Moxaya soawl Pacxon soaw Mputok 3anac Boswl
CYTOK, 4 B Bax 13 Bdra Boab! B Gak B Dake
HAH pacxoa

W3 Gaxa

EMxocTh BOmOHanmopHbiX GakoB B KOMMY-
Ha/bHbIX OaHAX TPH HEHTPAJIM30BAHHOM BOJO-
CHAOXCHNH NPHHHMAIOT PaBHOWR 1-9acoBOMY pac-
X0y BOJbl, [IPH MECTHOM BOJAOCHaOXEHMH - 1,5-
4acoBOMY Pacxofy.

Emxocts BomoHanopHbIX GakoB B KOMMY-
HaJIbHBIX HPadeYHBIX NPU HEHTPATHIOBAHHOM BO-
JlocHaOXEeHUH W NMPOHM3BOAHTENBLHOCTH Npavye4Hoii
o 3000 kr Genbs B cMeHY NMPHUHMMAIOT PABHOM
45-MHHYTHOMY PacXxoy BoAbl, npH OONbIIEH npo-
H3BOJHTENLHOCTH - 30-MAHYTHOMY DpACXOAY; TpH
MECTHOM BO,HOCH&G)KCHP[H HEC3aBHCHMO OT NpPOH3-
BO/IMTENBHOCTH NpavyeyHo#l - 1-yacoBoMy pacxomy
BO/IBL.

B Ganax eMKocTH BakoB AN XONIOJHOH H
ropsucii Bojbl npuHEMaeTc pasHoit 50% pacuer-
HOH €MKOCTH.

B MeXaHHM3HPOBAaHHBLIX NMPavyeyHbIX NPH CTHP-
Ke Oesbs 6e3 MPOTOKA MOIOLIEH XHAKOCTH eM-
KocTb DakoB s XoJIOOHOW W rops4ei BoOJbI
Ha3HAYyaloT H3 YCJIOBHSA, 4TO MpH OOLIEM pacxoje
60-90 n Bomm Ha cTHpPKY 1 kr Oenbs pacxoa
ropsveit Boabl coctaBnsict 20—25 n; npu crupke
Genbst ¢ IPOTOKOM MOIOLICH XHIKOCTH YCTAaHAB-
JIMBAIOT TOJILKO Daxu Jnd XOJ‘IO,[U«IOﬁ BOLl, IIPpH
3TOM EMKOCTh HX ONpenensior W3 pacyera 10
15 n Boakl Ha 1 kr cyxoro Hesbs.

8.3. OGopynoBaune BogOHAMOPHBIX
Daxon

nDMe]ﬂCHHﬂ, rae yCraHaBJIMBAKT BOJIOHA-
nopHbIC 6&](]’[, OOJIKHBl HMETB BLICOTY HE MEHCE
2,2 M ¥ paccTOSHAE OT Be)Xa Haka 10 NepeKphiTHA
HE MEHEC 0,6 M. MuanMan -Heie PACCTOAHHA MEX-
ny Gakamm, a TakkKe MEXA, cTeHKaMH OakoB M
CTPOMTEJ/IbHBIMH KOHCTPYKLkLIMH NOMEUICHWA
npHHUMAIOT To Tabn. 8.4,
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TABJMLA 8.4

MHHHUMAJILHOE PACCTOSHME, M, MEXKY
BAKAMM U CTPOHUTEJIbBHBIMH KOHCTPYKLIMAMH

Dopma daka Paccrospme mexay cre-  Paccroa- Paceros-
. HAMH (OMeIIeHHs H Daka- HHE MeX-HHE OT
MH ny baka- sepxneit
MH KPBIIKH
Gea monmas- co CtOpoHbI Gaxon
KOBOTO KJa- DAcoioxe- ao
nana HHA Knanana BOTOIES
Kpyraas 0.5 0.8 0,7 0,6
Mpamoyronshan 0.7 1 0,7 0.6

Ilpumenanne. lpu wa:msnn kakoro-nubo Tpybonpososa, npu-
COCJTHHEHHOTO K ﬁaxy. YEAZUUNEIC B TH61IH[[C pacciofAHrR I'Ipmﬂ]'-
MaloT 01 napyxiioii nosepxioctn TpyGonposona.

Bomonanophbie Gaku i NUTHEBOUM BOJIBI
YCTaHABJIMBAIOT Ha  CHCUHAILHBIE  MOUIOHBI
(puc.8.1), koTopblic MOMKHEI ObITh CHabXKeHBI
KPBIIIKAMH C BEHTHJISILMOHHBIMH OTBEPCTHAMH H
CeTKAMM.

Orpoa nepenuBaeMoil BO/bI B KaHAH3AIMIO
JOJDKCH OCYINECTBIIATLCA C Pa3pbiBOM CTPYH, Ui
4ero yCTA4HABJIMBAIOT CJIIMBHYIO BODOHKY WIH Ga-
gok. CnuBHas Bopouka (puc. 8.2) MonkH2 HUMETH

HE MEMEE 700

Puc. 8.1. Ofopynonause soaonafiopubix Gaxon

! nogawommii  1pyGonposon; 2 curhanedas 1pyba; 3-orso-
aswuit rpybGonposon; 4 cnyckHad 1py6a; 5 - uepesmsnas 1py6a;
6 - BoflooTBONALIME TpyGonpoBoa ¢ noatoHa; 7 -nommoH

Puc. 8.2, ¥Yc c # BOp IR pa3peiBa CTPYH
/- poponanopnuiil 6ax; 2 nomaon; 3 cnyckuas Tpyba; 4 nepe-
t Tpyba; 5 - pouka

auameTp e Menee 300 MM ® BeicoTy (oT Bepxa
KaHanuzaumoHHoif Tpy6er) He Meree 300 MM.
B cnyvae ycraHoBku Oauka mepenuBras Tpyba
3aKAHYMBAETCS HA/l HAM Ha BeicoTe 25 MM, Crns-
HYFO BOPOHKY # 6a40K NPUCOEMAAIOT K KaHa IH3a-
UMOHHOMY CTOSIKY CHGOHOM C BOJIAHBIM 32 TBOPOM
(puc. 8.3). B BojgonanopHeix Oakax, npenHazna-
YeHHBIX A5 XpaHeHHS BOJbI MATEEBOTO KAYECTBA,
HeoBXxo MO npelycMaTpuBaTh yeTpoiicTsa, obec-
NeYHBAOUINE IUPKYJIAIMIO BOJIEL.

BononanopHeie $aku, yCTaHABJIHBaeMbIE B
CHCTeMax TPOHM3BOACTBEHHBIX  BOJOMPOBOMOB,
MOJXHO PACMOJIATATH B 1IEXE Y CTEHbI HA KOHCOJIAX.
B atom cnyyae obopynosanme GakoB 0GycaOBIM-
BAETCA TEXHOJOTHYECKHM MPOULECCOM, MOITOMY
NOJUTOoHB] He puMensifoT. Criyckuble TpyObl MOTyT
OTCYTCTBOBaThb, obopynoBaHue 6aka Iepe/MBHO
Tpyboil HeoDA3aTENLHO.

CriyckHble ¥ nepeauBHbie TpyOBI OT pesepBya-
POB NUTBLEBOM BOJBI JIONYCKAETCH IPHCOCIHHATE
TOJIbKO K BOJOCTOYHOW CETH, OTKDBITOH KaHase
HJIM BOJIOEMY C PAa3pbiBOM CTPYH H YCTAHOBKOH Ha
koHie rpybonposona ofpaTHore kjamaHa (3a-
XJIOTIKH) M PELIETOK ¢ PO30PAMH MEXIY TIPYThs-
mu 10 Mm.

B pesepByapax C BHYTPCHHHM [HAMETPOM
800 MM M MeHEE YCTPaHBAKOT CMOTPOBbIE JIIOKH
(Kpyrible, OBalibHBIE) C PAa3MepOM IO HaHMEHb-
wei ocu 80 mMm.

Bojonanopusbie 6akn M3 IHCTOBOM CTaM He-
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Puc. 8.3. YVeranonka Gavuxa aas pasphiia CTPYH
! Ba4ok LR patpeiBa CIpyw: 2 uepennsHas rpyba

00XOMMO OKPAIUMBATL C HAPYKHOH M BHYTPCH-
Heil CTOPOH CYPHKOM HMIH JIPYTMMH HETOKCHYHBI-
MH KpacCKdMH M MOKPBLITHAMH B COOTBCTCTBHHM C
nepeutem Munsgpasa CCCP.

MoatoH M3rOTOBSIOT U3 JIMCTOBOW OIMHKO-
BAHHOH CTANH C ABOWHHIM (DAJILIIEM ¥ TIPOTIAMKOM
mpos. [Ipy HMCNONB3OBAHUM HEOUMHKOBAHHOMH
CTANH MOANOH OKPAWIMBAIOT MACIAROH Kpackoii
AByMs cloaMu Man aMaasmu. Jlockn, pedku u
Gpychsi TOMKHBl OBITH AHTHCENTHPOBAHBI M OKpa-
IICHB! MACNAHOR KPACKOH.

BojionanopHele 0akum A8 NMHTHLEBOH  BO/bI
YCTAHABTABAIOT B BEHTHIHPYEMOM H OCBEILCHHOM
NOMEUIEHHH C TMONOXHMTENILHOW TeMnepaTypoii.

MmnponreBmaTuucckuc Gaku obopyayror noaaro-
e, pacxo/Hoi W cnyckHoN TpyDaMu, a Takke
NPCAOXPAHATEILHBIMA KJIANAHAMH, MaHOMEeTpa-
MH, JIATYMKdAMH YPOBHS WIIH J1aBJICHUS H YCTPOii-
CTBAMHM JJIS TIOMIOJTHCHUS M PCr yJIMPOBaHHS 3anaca
Bo3ayxa B Bake.

PeacpByaphi /115 BOJBI HCTHTHEBOIO KAYCCTBA
(cucTeMbl 060POTHOTO BOJIOCHADKEHHS, CHCTEMBI
C MIOBTOPHBIM MCIONBL3OBAHHCM BOJAB M JIP.) pac-
MONIATAIOT K4K BHYTPH, T4K ¥ 3a NpCciaMM 3aa-
HHMS B 3dBHCHMOCTH OT MCECTHBIX Ycioeuit. Pesep-
BYAPBI MOTYT OBITH YCTAHOBJICHB! M B MTOJIBATILHOM
TIOMCLIEHHH.

Pe3cpByapbl COOPYXAMOT H3 BOJMOHCTIPOHHIA-
EMBIX MATEPHANIOR (KENe306ETOHA, METAILIA), OHM
JIONXHEL ObITE 060pYAOBAHDL] MOABOAALIMMH, OT-
BOJIAILIAMM, CHIYCKHBIMH H TICPETHMBHBIMH TpyDa-
MH, YKa3aTeIsiMH YPOBHS BOJbI M YCTPOHCTBAMH
JI18 Mependyd NOKA3dHMH B HACOCHBIC CTAHLMH
HIIH JTACTIETYEPCKHC MYHKTBL

JuameTp mnepemusHoro Tpybonporoaa Ha
YY4CTKe Noclie NPUEMHON BOPOHKH, JHAMCTDP KO-
TOpOH TMPHHAMAKOT paBHbIM 1,5-2 nHaMeTpam
mopatoueii TpyGsl, Moker ObITh YMEHBIICH MO
CPABHEHHIO C THAMCTPOM MOCTEHCH Ha BA — TpH
pasMcpa copTraMmeHTa Tpyo6.

Jlnametp cnyckHoro TpyGonpoBo/jia 3aBHCUT
OT TIPOAODXKATENBLHOCTH OTMOPOXHCHUA; OOBIYHO
ero npuHumaroT pasabiM 100-300 mm. [Mpunstbiit
JIHAMETp peKoMeHIyeTcs TpoBepATh 1o GopMy:Ie

T=2W./ES(/H, +JH), (87
rae T- npoJomxHTeNbHOCTE OMOPOXHEHHs pe3epsyapa,
c; W-ofbem pesepsyapa, m*; LS—cymMma conpoTusie-
HHH BHINYCKHOTO TpPyOONPOBOJa M (ACOHHLIX 4YacTed,
BEJIIOYAA Yy4acTOK TPyOml BHYTpW pesepeyapa; H, 1
H, -BLICOTA PAcHONOKEHHS BBICIICIO M HH3ILEro ypoB-
Heli BOBI B PE3EPBYape Ha OChO OTBEPCTUS BBHIMYCKHOIO
TpybonpoBoaa, M.

J1si BO3MOXHOCTH OCMOTpPA M PEMOHTA pe-
3epBYApbl DOJDKHBLI OBITH CHAGKEHBI NIOKAMH H
JIECTHHUAMM WJIH CKOOAMM [UIS CTIyCKA, a TAKXKC
oBopynoBaHbl BCHTHAANMEH (KOJOHKH, 3aKPBITHIC
CETKAMH).

B pesepeyapaX, npeAHa3sHAUCHHBIX IR Xpa-
HCHMA BOJIbl TIMTBLEBOTO KAYeCTBA, HECOOXOAUMO
obecneynBaTs 00MeH BcCH BOJIBI B TeueHHE He
Honee 2 cyT npu TemmepaType Bo3ayxa domee 18°C
u He Bonee 3—4 cyT npu TemnepaType mexee 18°C.

Jns obecneuenns UUPKYIALUMH BOBI TIPHMC-
HAIOT MOJIBOJ ¥ OTBOJ BOJBI C NTPOTHBOTIONOXHBIX
CTOPOH pe3cpByapa WM YCTPAWBAIOT CTPYeHA-
APABJIAIOIING TICPErOPOIKH B pe3cpByapax 0oMb-
woi eMkocTH. Horaa yeTaH4BIMBAIOT CIEIHATL-
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HBIC ~ HACOCHI  JUIS  CO3JAHMA  LMPKYISIHH,
COpoc Boabl HEMHTHEBOI'O KAYECTBA OT pesep-

BYApOB TPOM3BOJCTBEHHOIO BO/JONPOBOAA HC34-

FPA3HEHHON BO/bl JOMYCKACTCH B KaHAIM3AIMIO
mo0Oro HA3HAYECHHS ¢ PA3PLIBOM CTPYH, 4 TAKXKE B
BO/IOCTOKH M OTKPBITHIE KaHABHI.

T'JIABA 9. AONOJHHUTEJBHBIE TPEBOBAHWSA K CHCTEMAM BOJAOCHABXEHHA
IMPHU CTPOUTEJILCTBE B OCOBbIX INIPUPOJAHBIX YCHOBHAX

9.1. CTpouTeIbCTBO BOAONPOBOAA
HA NPOCATOYHBIX I'PYHTAX

[Mpocasounbie ABICHUS XapAKTCPHE! IS Jec-
CORH/IHBIX TPYHTOB, 00JAA4r0IIHX cenuduIecKu-
MH CBOHCTBAMM: TibiaeBaThiil cocras (50-80% u
Gonee uactuy pasmepom 0,05-0,002 mm), nerkas
PA3MBIBACMOCTE, HOTEPA HPOYHOCTH TNIPH YBJIAK-
Hennu. JleccoBHIHBIC TPYHTHI 00NAMAIOT CPABHH-
TCJABHO MajbiM  K02(hbhHUHEHTOM (QHABTPALKK
(0,03- 1,2 m/cyT). Tlpocakn NECCOBH/HBIX NOPOJ
BO3HHKAIOT Npu Bo3jeicTBui Ha HUX cBoboaHOH
BOJIBI, KOT/Id YACTHIBI CKEJIETA TPyHTa TEpHIOT
CTPYKTYPHYIO CBA3b.

['pyHTOBBIE YCOBHA CTPOMTENBHBIX TJlOLIA-
JOK B 3dBHCMMOCTH OT TNPOSBJEHUA [POCANKM
rPYHTa NoA ACHCTBHCM Beca TPH 3aMAvHBAHWAMW
[OApa3eNalorca Ha /1Ba THRA:

I nmpocajaka rpyHT2 noja AedcTBHeM cober-
BCHHOTO BECa TPAKTHYECKH OTCYTCTBYET HIIM HE
npessbiaeT 5 oM,

Il - Bo3MOXHa mpocagka TPYHTAa Hoi AcH-
CTBHEM BECa H BCJIHYHMHA €€ NPEBBILACT 5 CM.

YcToiunBocTh 31aHHH W coopyxennii obec-
MEYuBACTCH HpHMEHCHHCM KOMILJIEKCA KOHCprK-
TUBHBIX peiicHUH. BO3MOXHOCTL npocagkd coo-
PYXEHHS MOJHOCTBK YCTPAHSETCH MPU MCKIIOYE-
HHHW NONaJaHns BOABI B TPYHT ocHoBanunsa. Hanbo-
JIee YA3BUMEIM MECTOM B OCHOBAHHH 31aHHA ABJIA-
IOTCA BBO/IBI BOJIOTIPOBOIA.

BojonpoBoa BHYTPH 3/1aHMi NPOKIAABIBAIOT,
KAK NpABHIO, BHILUC NMOBEPXHOCTH NOJA NEPBOro
WM MOJIBATILHOTO 9TaXa OTKpBITO, obecrieuuBas
JIOCTYN JITs OCMOTPa M peMoHTa. Jonyckaetcs
TMpoKnagka TpybonpoBoaoB BHYTPH 31aHHi B BO-
JIOHENPOHHIAEMEIX KAHANAX € OTBOJAOM 4ABApHUd-
HbIX BOJ B CHENHMAJIbHBIE BOJOHENPOHHULAEMEIC
npuaMku. M3 npusMxos BOZa OTBOAMTCH B KOH-
TPOJILHLIC KOJIOAUBI MITH CHCTEMY BOJOCTOKOB.

BBOALI BOAOMPOBO/IA MPH TPYHTOBBIX YCIIO-
BusAx Il THMA MpoKNaABIBalOT B BOJOHCIIPOHHMIAE-
MbIX KaHamdax ¢ ykiaoHom 0,02 B cTOpoHy KOH-
TPONBHBIX KONOANCB. JIJIHHA X4HAJTOB BBONOB
npuHAMaeTcs mo tabma. 9.1.

TABJMLIA 9.1
JJHHA KAHAJIOB /1718 BBOJIOB

Tomumua cnos npocagod- JLIMHA K2HAJQ DPH ARAMETpE 1py6,

HOro rpysia, M MM

100 100- 300 300
Ao 5m Kak JUif HeNpocanoYHBIX TPYHTOB
5-12 5 7.5 10
12 7.5 10 15

I1pyu BO3BEOEHMM 3/IAHUS B IPYHTOBBIX YCIIO-
BuAX 1 THa, a Takke B TPYHTOBHIX ycioBusx Il
THIA C (IOJIHBEIM  YCTPAHEHHEM  MPOCAJOYHBIX
CBOWCTB FPYHTOB BBOJBI H CETU BHYTPEHHETO BO-
JIONPOBOA4 TPOKAAABIBAIOT KAK HA HEMpOCaaou-
eix rpyHrax. [lpoksgagka BOJONPOBOAHBIX BBO-
JIOB HHXKE MOAOILUBLI (hYHAAMCHTA HE JOMYCKACTC.

DyHIAMCHTBI B MECTAX MMEPECEHCHNS UX TPY-
Gonposonamu 3arnyGisoTCa HC MEHee YeM Ha
0,5 M HHXe ocHOBaHMA Tpybonposoja.

Hns xouTpons 3a yreukodl H3 TpybonpoBo-
JIOB, NPONOKCHHBIX B KAHANAX, YCTPAHBAKT KOH-
TPOJNIbHbIE KONMOAULI AHaMeTpoM 1 M, riybuHo#
OT JHA KaHaja A0 JHa kojojaua He meree 0,7 m.
CTeHKM KoJoAua Ha BbicoTy 1,5 M W ero anuuie
nomkabsl  ObITE  BOJOHETpOHHIACMBIMH,  [pH
YCTPOHCTBE KOJIOAUEB B FPYHTOBBIX ycmosusx 1l
TUIIA OCHOBAHMA I110jI KONOMIUb! YIUIOTHSIOT Ha
rayouny | M. KOHTpONBHBIE KONMOMUBL CIELYeT
00opYIOBATE ABTOMATHYECKOH CHrHAJIN3ALIMCH,
U3BCILAIONICH O TIOABJICHHHM B HHX BOMBI.

[TpumblKaHUS KAHAJIOB K dyHmaMecHTaM 3/1a-
HHUS JIOJIKHBI OBITH MEPMETHYHBIMH, 8 KOHCTPYK-
LM MX HA3HAYAETCS C YYeTOM HEePaBHOMEPHOM
npocajku Kananos v ¢ynmamenTa. IMoatomy B
(dbysaaMeHTax MM CTEHAX TOABAJIOB OTBEPCTHS
ANA  Npoknajikd TpyGompoBONOB  3aicibIBalOT
MacTHYHBEIM MaTepranoMm. Paccrosaue oT Bepxa
TpyObl 10 BEpXd OTBEPCTHA AODKHO ObITH PABHBIM
1/3 pacyeTHOH HpOCA/JKH OCHOBAaHHS 3[aHHA, HO
He Menee 0,2 m.

Huke NOBEPXHOCTH mojda NMPH OTCYTCTBHM
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Puc. 9.0. BapuanT ycTpodicTsa BBROAa BOJOAPOBONA B 3IAHNE Wa
WPOCAJIOMHBIX [ pyHTax
! noacraska non Tpyby, 2 TpyGonposon BBOda, I Kenelo-
GeTOHABIH JIOTOK, 4-NONCTAaBKa N0 apMaTypy, J THAPOH30JIN-
s, 6 KOWNTPONbHHIE Kojoden, 7-NpHAMOK, & - HAPYKHbIH
rpyGonposoa

Puc. 9.2. Pa KOMMY i B TEXHHMECKOM RONO/IbE
3aENA NPE CTPOMTEILCTRE M2 NPOCANOYHMX TPYRTAX
! nonatoum# w  ofpaTumii  TpyGONpOBOABL  OTOMIEHMSA,
2 TpybonpoBojiel TenaocetTw, 3 KaHasjusaums, 4 TpyGonposoa
ropfiuero BogocHabxenun, 5 - BoAOTIPOBON

NOJBAJIOB BBOALI K BHYTPEHHUM CETAM NPHCOEIH-
HAIOT B BOJIOHENPOHHUACMBIX TPHAMKAX.

BapuaHT ycTpoiicTBa BBOJAa BOJONPOBOJa B
31aHHE, COOPYKAEMOE HA TPOCAIOMHBIX IPYHTAX,
npuBeaeH Ha puc 91 Cxema pasMELIEHHS KOM-
MYHHKALHE B TCXHHYECKOM MOJNONBC 3/IaHHH,
COOpYXaeMBIX Ha MPOCAZOYHBLIX TPYHTaX, MOKa-
3ama Ha puc. 9 2.

9.2. CTpoHTeabCTBO BOAOMPOBOA
B celicMuYecKHX paioHax

[lpu CTPOUTENLCTBE COOPYXEHHH B paHOHaX ¢
celicMHYHOCTBIO 7—9 Gannos crenyeT mpeaycMaT-
puBaTh HE MEHEE ABYX BBOJOB /LI MPOH3BO/CTB.
rfe MPeKPAIICHAC NMOAAYH BOJBI MOXKET BBI3BATH
ARAPHIO UIIW 3HAYHTEIbLHBIE MATEPHAIILHBIC berr-

K¥, TP 3TOM CJIEAYET HCMOJb30BaTh ABA HE3aBH-
CHMBIX MCTOYHHKA BOJOCHAOKEHHS.

B mectax nepeceyenns Tpybonposojios co
CTCHAMHM HEOOXOJHMO NPEJyCMATPHBATE 3a30phl
BOKPYr Tpyd He meHee 20 cM, KOTOPbIE [OJIKHBI
3aMOJHATECH 3NACTHYHBIM MAaTCDHAJIOM.

Mponyck Tpy6 uepe3 CTCHBI EMKOCTHBIX COO-
PYREHNIT TOMKEH OCYIIECTBAATHECA C MPUMCHCHH-
€M CallbHUKOB.

Bce BHYTpEHHHE CeTH BOAOMPOBOIA JTOJKHBI
BBIMONHATECA U3 CTAJBHBIX HIH NOIHITHICHOBBIX
TPYD CPEHETO M TSKEIOro THIOB

IlpH npHcoenuHeHUH TPYOONPOBOIOB K HACO-
caM W 6akaM HcOBXOOHMO NpeayCMAaTpHBATD rHb-
KHE COCIOMHEHMA.

B wmecrax nepecedenns nedopMatBOHHBIX
IIBOB 3/1aHHA HA TPyOONPOBO/JAX YCTAHABIMBAIOT
KOMIICHCATOPB! HJIH THOKHE BCTABKH

9.3. CTpoHTeIhCTBO
BOJONIPOBO/AA B CeBepHO
KJIAMATHYECKOH 30He

[Mpy nPOCKTHPOBAHHH CCTeH B CEBCPHOMH
KJIMMATHYCCKOH 30HE NpeAycMaTpPHBAKOT:

a) obecnieuenre yCTOHYHBOCTH COOpYXEHHE
Ha BEYHOMEP3MbIX IPYHTaX MPH HCNOJNB30BAHKH
HX B KaucCTBe OCHOBAaHMH MO OZHOMY H3 [BYX
NPHHUKIIOB: B MEP3JIOM COCTOSHHM M B OTTasfB-
HleM HIH OTTauBAIOIEM COCTOSIHHM,

6) nmpegoXpaHCHHE TPAHCTOPTHPYEMOMH BOJIbI
OT 3aMEp3dHUS;

B) npuMeHeHHe oBopyIoBaHHS, KOHCTPYKIHA
H Matepuyanos, obecrneYHBaIOLIMX TOBBIIICHAYIO
HAJIEXHOCTL M JIOJNITOBCYHOCTh COOPYKCHUE TpU
MHHHMAJILHOW Macce NpHBO3HOro o6OpynOBaHHS
H MaTEepHAJIOB;

F) HCTIONB30BAHHE CXEM M KOHCTPYKTHBHBIX
penenuii, ofecneyHBAIOUINX MHHMMANIBHBIC 34-
TpaTel TpyAa NpPH CTPOMTENLCTBE M B TIpOUECce
IKCTLTYaTALMH.

CTPOHTENBCTBO BHCIIHHX CeTCH mpe/lycMar-
PHBAETCH HA3EMHBIM, HAI3EMHBIM H M0JI3¢MHBIM
cnoco0aMu, 4TO ClACAyeT YYUTHIBATH NPH YCTPOi-
CTBE BBOJOB BOAONPOBO/A.

Ilpu HazeMHOM TPOKJIAJKE OTPAHHYHBACTCH
TEMJIOBOE BO3cHCTBHE TPYOOMPOROJOB HA TPYH-
Tel ocHOBaHWA. Ha mosepxHocTH 3eMiu TpyGo-
TMPOBOJIBI TIPOKMAABIBAIOT B KAHATAX HA CIUIOMNI-
HbIX TIOJCHINKAX H B KaHANaX MOJy3arsyGJieHHoro
THIIA.

INpy npoknajxe B KaHANAX C/ACAYET YYHTEI-
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BATH BO3MOXHOC MyYEHHE CE30HHOTPOTARBALOILIE-
IO CJIOf TPYHTOB OCHOBAHHH.

Ha yuyacTkax ¢ BBICOKOH CTENEHBIO JIb/IOHA-
CBILIEHHS TPUMEHAIOT CBAMHBIE OMOPBIL.

B noaysarnyGsiennbix xaHanax TpyObl npo-
KJaOpIBAKOT C KOJ’II:IICBOﬁ TcpMOPBOJ'lﬁllHei:l, a npH
CTPOMTEJILCTBE HA CYXMX IPYHTAX NMPHMEHSIOT 34-
CHIMHYI TEPMOH3OIAUHIO.

Ilpu Haazemuoil NpoOKIaAKe OrpaHHYHBAETCA
HJIH TIOJTHOCTBHKY HCKIIHOYWACTCH TCIIOBOC 303.El€ﬁ-
cTBHe TPYOONPOBONOB Ha TPYHTHI OCHOBAHHIA.
TpybonpoBojsl MPOKIAABIBAKOT HA HU3KHX OMO-
PaX, HA MauTaX, 3CTAKa/aX MIIH 00 KOHCTPYKUHHM
3TaHUA W COOPYKEHHIl, B NPOBETPHBACMBIX NOMI-
MOJNBAX, B YTEMUICHHLIX KAHAJAX.

[Tpokjanka HA HH3KHX ONOPAX MPOEKTHPYET-
cA B TEX CIy4asX, KOTia Ce>0HHOE My4YcHHE I'PYH-
TOB 110 TpaccaM NPOKNAJKK (MM HX Yy4acTKam) He
BBI3BIBAET BEPTHKANBHBIX TMEPEMEIICHHH TpyGo-
NPOBOJIOB, YIPOXKAMOIMX WX MECXaHHYECKOH npod-
HOCTH H PUACYCTHO-IKCIIYATAUHOHHOMY DCXKHMY
(pa3pylueHHe TeNOH3ONALHMH, HapylUeHHE YKIO-
HOB M Jp.).

[Mpoknagka B BEYHOMEP3IBIX FPYHTaxX Ha 3a-
aHKEPeHHBIX OToPaXx (KaK MpaBHIIO, CBAAX) MOXET
NPOEKTHPOBATLCA HA YYacTKaX TPacC ¢ CHIABHLIM
CC30HHBIM MydYcHHEM Ha OGOJIOTHCTBIX YYACTKaXxX
W APYTHMH SIBJICHMSMH, CNocOOHBIMH HapyllaTsb
MCXAaHHUCCKVIO MPOYHOCTE T'PYHTOB.

IIpn npoxnanke TpybonpoBoI0B HAa MauTax,
ICTaKkajax U KOHCTPYKLMAX 34aHUi U COOPYXEHHH
NOJIHOCTHIO HCKIIFOYAKTCH TENI0BBIC BO3ICHCTBUS
TpyOOMpPOBOAOB Ha IPYHTH OCHOBaHWH. Takas
MPOKJIAJIKa PCKOMEHAYETCH IS TIPOMBIILICHHBIX
TUIOIAAOK, 4 TAKXKE JONYCTHMA H B HACEICHHBIX
TYHETAX, 3aCTPAHBACMABIX JBYX- U TPCXITAXHBIMH
3aHHAMA.

B npoBeTpuBaeMblX MOANONBLAX 3/IaHHUI TpPY-
fonposoasl uenecooOpa3HO MOJABCIINBATE X 1O-
KOJIBHBIM TiepekpbiTHaM. B noanonssax noj 1py6a-
MH CIOCAYET YCTpaWBaTh BOJOOTBOJAILME JIOTKH.

Jlns npokiaakM HapykHbIX TpyGoupoBoioB
BHYTPH 3/1aHHI HeoOXoauMmo mpeaycMaTpHBATD
TEXHHYECKHE KOPUIOPH!, BLIAENATH CHCHHATLHBIC
MOMEIICHHA KWJIH 30HBI B MPOW3BOJACTBCHHBIX 374~
HMAX, 4 TAKKE HCIIONB30BATH NEIEXOAHBIC Trajie-
peH MEXAY 3JaHHAMH.

HenpepbIBHOCT JIBUXKEHHS BOJONPOBOJHOR
BO/Ibl, TIO3BOJISIOLLYEO HCKITFOYHTB €¢ 3aMCp3anHe,
MOKHO 00ECTIEYHTh CO3dHUEM [ABYXTPYOHBIX CHC-
TEM BOJIOCHH&)KCHHH (IIO AHAJOrHH CO CXCMAMH
TCMJIOBBIX CETEH), MPHMEHEHHEM TYNMHKOBEIX CXEM

Prc. 9.3. Broaw TpyGonporoios B 31aEHe ¢ NPOBETPENACMLIM N0
nohemM

a- BBILC NOBEPXHOC I'H 3eMM, 6 - B KaHaax (repmonsonsuns 1py6
YCNOBHO HE nomﬂ.ﬂa)

BOJIbI C YCTPOHCTBOM CYXWX pC3CpPBHPYIOIIHX Mie-
PCMBIYCK, HCTIONB30OBAHHEM aBTOMATHYECKHX BHI-
nyckoB, COpACBIBAIONIMX BOJONMPOBOAHYIO BOJY
B KAHAJIM3AIKIO NPH NPEKPALICHHH TOJa4Y4 BOIBI
H OMACHOM TOHHXKEHHH e€ TeMIlepaTyphbl.

Ipu nonmsemuoit mpoxganke (Ge3 kaHanos,
B HCAPOXOIHBIX KAHAJIAX, B IIOJYNPOXOMAHBIX H
NPOXOJIHBIX KAHAJIAX) YCTOHIHBOCTE TPYGONpPOBO-
0B obecneynBAETCS PETYIMPOBAHHEM TEILIOBOIO
BO3JCHCTBHA MX HAa TPYHTHI OCHOBAHMH € UETBIO
COXpAHEHHS HX B MEP37I0M COCTOSHHH.

Bpoawr or BREIINMX ceTel B 38aHMA cneayer
NPOEKTHPOBATH € YYCTOM:

a) NPHHIMIOB HCTIOJIL30BAHNA BEYHOMEP3LIX
FTPYHTOB B Ka4uecTBC OCHOBaHMI (yHIAMCHTOB
3/1aHHH;

6) MaxCHMAaJILHOTO OrPAHHYCHHA TETUIOBOTO
Bo3AcHCTBUA TPYOONPOBOJOB HA OCHOBAHHH (yH-
JAMCHTOB 3/IAHMH, 4 TAKXEe BO3JCHCTBUS BOJIBI
NpH aBapuu Ha TpyOonposofe.

Ans 3anuil, CTPOSIIUMXCH TIO MPHHUHIY CO-
XpaHEHHA MEP3NOTH! B OCHOBAHMAX (DYHIaMEHTOB,
Haubonee HAJCKHBIM ABISCTCH COBMEUICHHE TpPY-
0OoNpoBONOB PA3NIHYHOTO HA3HAYECHUS B OJIHOM
BBOJE, TOABOA TPYD K 37aHMIO BBHILLE MOBEPX-
HOCTH 3€MJIM M BBOX MX B Y3JIBl YNPaBJCHHA NOX
TEPEKPLITHEM [[OKOJILHOrO 3Taka (puc 9.3).

B npoBeTpuBaeMBIX MOANONLAX Ha TpyGonpo-
BO/JIAX HE CJICAYET YCTAHABJIMBATL 3allOPHYIO H pe-
TYJHDYIOIIYIO APMAaTYpy, CAbHHKOBBIC KOMIICH-
CaTopkl, CIYCKHBIE H BO3AYLIHBIE Kpahbl. Hyxho
MAKCHMAJIbHO OTPAHMYAThL YHCIO COeJIHHEHMI
TpyO, HE creayeT TPHMEHATH CBAPHBIE OTBOABI
PexomennyroTcs MakcHMalnbHas GJOKHPOBKa caH-
y3710B, TPOKJa[Ka pa3sBOAAWHX TPyOomposomos
B KOHCTPYKIMAX LOKOJBHBIX NCPCKPBITHIA U T. 1.

Jns 3qaHuil, CTPOSIMXCA TO MPHHLIMHITY Jo-
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Pac. 9.4. Bsoa Tpybonporo/ia, NpOJIOKesHor0 00 NPEPUHIY COXpPa-
neHls Mep3IoThl B OCHORANNAX, B Jjanne, JoNycxkalomee NpoTansa-
HHE OCTOBANMI

- Markoe YiOTHeHWe; 2-OCANOYHBIE 1UOB (TENNOBAR M30N8-
UHA YCJIIOBHO HE N0Ka3ana)

TYWECHUA OTTAHBAHHS TPYHTOB OCHOBAHMIT B npo-
(ecce CTPOMTENLCTBA M IKCIUIYATALHHA, OCHOBHBIM
ycnoreM oGecneyeHHs YCTORYHBOCTH BBOJIOB SiB-
JSETCA YCTPOHCTBO B MECTAX MEpeXoaa Tpydonpo-
BOJAOB Yepe3 KOHCTPYKUMH 304AHMH 3JIACTHYHBIX
CONPSDKCHHH, PACCYMTANHBLIX HAa PA3NOCTh BEPTH-
KaJabHBIX TICPEMCUICHMI 30aHKA B TpybGompoBoJa,
a4 TAKKE COOTBCTCTBYIOIUMX OCAJOYHBIX ILBOB
(puc. 9.4).

[lpi MPOEKTHPOBAHMM TONOTPEBA BOJOMNPO-
BOMHOI BOABI CNEJYET COOMIOAATE CAHUTAPHO-
rurueHndcckue Tpe0OBAHNS, HCKIIOHMAIOIME BO3-
MOXHOCTb 3ATPA3HCHMS BOJBI TIHTHEBOIO Kauc-
crea. TeMnepaTypy NOI0rpeBa BOJIbI ONPEACIISIOT
TEXHHKO-IKOHOMMYECKAMH DACYCTAMH C Y4ETOM
CTOMMOCTH TETLIOTH! U TEPMOHIONAIMH.

MakcHMAaTbHAS  TeMnepaTypa MoJorpeToi
BOAEI Y MOTPEBMTCNA HE [AOMKHA NPEeBHIIATH
20°C. MuHMMaJIbHO [IONYCTHMYIO TEMMNEpaTypy
BOABLl B KOHUEBBIX YYACTKAX MPOH3BOJACTBEHHBIX
W XO3SHCTBEHHO-TIMTHLEBBIX BOJIONPOBOIOB PEKO-
MeHlyeTcs IPHHEMATL id TpyO omameTpom 1o
300 mm 5°C, Gonee 300 mm—3°C.

Hns  pogonpoBooB aAMaMeTpoMm  Bonee
800 MM fonyckaercs oOpa3oBaAHME NEIAHOH KOP-
KM, TOJINMHY KOTOPOWH OMpEe/stoT TeMI0TEXHH-
YECKMMH H TEXHHKO-I9KOHOMHYECKHMH PACUCTAMH.

[Npr yoTaHOBJICHHH HEOBXOUMOrO TeMIlepa-
TYPHOTO pEXHMa Bozbl B TpyGonposoaax, ykia-
JIBIBAEMBIX HENMOCPE/JCTBEHHO B FPYHT, 34 pacyeT-
HYIO TEMINepaTypy OKpyKaloleHd cpeabl NpHHH-
MAIOT MHHMMAJIBHYKO CE30HHYIO TEMICpPATypy
rpyHTa HA MHHUMANbHOH THyOHHC 3aN0KeHHs

TpyD, a ans TpyOONpoBOAOB, MPOKJIAIBIBACMBIX
Ha OTKPBITOM BO3[yXe, B MMPOBETPHBAEMBIX MOJI-
NOJILAX H BEHTHAMPYEMBIX KaHANAX, - pacueTHYIO
TEMNEPATYPY BO3JyXa B Hauboyice XojnoqHO#H na-
THIHEBKE.

Bogonposoanyro BOIY MOXHO MOAOTPEBATH
cleyOIHMH cnocobamu:

a) NOJMElHBAHHEM TEIUIOH BOIbLI H3 CCTEH
OXJIAXKJICHHS TeXHoJorudeckoro obopyaosaHus
NPOMBIIIJIERHBIX NIpeANpHATHI nim TILL;

6) nogorpeBoM €€ B CNCUMANBHBIX KOMMY-
HAaNBLHLIX WIH TPOMBIULICHHLIX KOTEJIEHBIX H BO-
JIOHATPEBATEJILHBIX YCTAHOBKAX.

IMogorpes TpybonpoBoioB TNO3BONAET CHH-
3UTh TEMIEPATYPY NOJAOTpPeBa BOObI, a4 TAKKE
NpeIOTBPaTHTL 3aAMEP3AHHE YHACTKOB Tpybomnpo-
BOJOB, B KOTOPBIX HEJIb3s OBGECNECUHThL HEmpephIiB-
HOCTB ZBHREHMS KuaxocTh. Tpybonposoast Mox-
HO MOAOrpPEBaTh TCIUIOBBIM CINYTHHKOM — ClIELH-
aJbHBIM, COTNIPOBOX/IAKOIIMM (TEIJIOCETH W Ap.)
HIIA TPEOmAM 37eKTpokaGenem. B kadecTse rpe-
IOLIETO 2JICKTPOKAGES PAHOHAIILHO NPUMEHATH
THOKHI cTanbHOM NMPoBOA TolmEHOR 1-2 MM B
HAPO- M DAEKTPOM3ONSIUMM THOA TenehoHHorO
xaGena TTBILI.

Kabenrs Mcrmonb3ylor B BAAC OTACHBHBIX HA-
rPEBATENBLHBIX MCMCHTOB, PACCUHTAHHBIX Ha Ha-
NpPSKEHNUE OCBETHTENBLHON CETH COOTBETCTBYHOLIC-
ro paifoHa ¥ CHAOXEHHBIX TEPMOPEryNATOPAMH,
PeaTHPYIOUHMH Hia TEMIEPATYPY TPAHCIODTHDY-
€MOIif JKHJIKOCTH B XOHTpOJILHOM Touke. HaBusky
xabensa Ha TpyGonpoBo MM NMPOKIAOKY €10 MOI
Tpy6amMu MOXKHO NPHMEHATH TONBKO B TOM clly-
yae, Korja Hesip3g obecneynts nogauy TpedyemMo-
ro KOJIHYECTBA TEIUIOTH! OT kabelnel, MPOTSHYThIX
naj Tpybamu. He nonyckaercs HenocpeACTREHHOE
CONPHKOCHOBCHME Kabens ¢ noBepxHOCTBI 000-
rpeBacMoi TpyOBI.

Ans npemoxpaHeHHWs BOAH OT 3aMEp3aHUd
B TpyOONPOBO/JAX MOXKHO NPEAYCMATPHBATL aB-
TOMATHYCCKHI BRINYCK BOJIbI B KOHEYHBIX TOHUKaX
BOJONPOBOAHONR cHCcTeMbl. TemmepaTypa Bofpl,
TpH KOTOPOH BKIIOYaeTcds B pafoTy aBTOMATH-
YECKOE YCTPOHCTBO, onpeaensercs no Gopmyne
= 5'15: P,

F.K,
roe F,—omaae TEIUI00TA4I0WER IOBEPXHOCTH KaMEPSI
(nawm:a), Mz, Fn—rmomam, MOBEPXHOCTH 44CTH Kame-
pbi, norpyxeunoii 8 Tpybonposoa, Mm%, K, u K, -koa-
(GHOHERT TEMNONEPEeAayH COOTBETCTBEHHO [UIS BEpXHei
W HDKkHel dacTeill kamepw, Br/(M?:°C); i®- pacwernas
TEMIepaTypa BO3yxa, %€

(9.1)
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TemnepaTypy BOAbI B BOJAONPOBOAE [, MpPH
KoTOpoit HaunHAeTcs ee cOpoc, 3a1at0T, H3MEHAN
MOJIOKEHHE PETYAATOPA TEIUIOBLIX MMOTEPhL, T.E€.
sesmunny F K /F K

B 3asHcuMocTH OT JHameTpa TpyGonposoaa
3HAYEHHE ! PEKOMEHAYeTCH MPHHHMATE 3 Tpeje-
nax 0,1-3°C, npu 9TOM HEO6XOAMMO MpeycMaT-
pUBATH OTBO/J1 cOpachIBAEMOH BOBI.

Jnsa ycTpoiicTa ceTci BOAOTIPOBOAA HCTIONh-
JYIOT MPEHMYILCCTBEHHO CTajibHble TpyOnl. Yy-
[YHHBIC BOJOLPOBOMAHBIE pacTpybHpie TPYOBI
MOXHO TIPHMEHATH NpH TOJ3eMHOM TpOKnajke
B NPOXO/HBIX KAHANAaX, 4 TAKkKe NpH OeckaHATb-
HOH mnoaseMHOM npokjaake B OnaronpHATHBIX
rPYHTOBBIX ycioBuAx. Bo3moxno mnpuMmeHeHHE
IJIACTMACCOBBIX TPYD NpH pacyeTHOH Temmeparty-
pe He HUke —35°C.

Ilpu Bebope TpyOd HEOOXOAMMO Y4YMTBIBATH
MX MAccy H COOTBETCTBYIOIIME 3aTPaThl H4 [O-
STABKY MX B oTJaJsicHHele paionnl Cepepa.

TpH pelueHdH CXeM BHYTPCHHHX CHCTEM BO-
TOCHAOKEHHA 3/1aHHA B YCJIIOBHAX KpaiHe HH3KHX
TEMMEPATYDP OKPYKAIOULEH CPeabl C YYETOM 0CO-
3EHHOCTEH CTPOMTENBLCTBA Ha  BEYHOMEPIIIBIX
rPpYHTaXx TPEIyCMATPUBAIOTCH  MAKCHMMAJIBHAS
cBOpHOCTD ceTeil, MUHHMYM MOKDBIX TPOIIECCOB
IpH MPOU3BOACTBE paboT, NPHMEHEHHE JUIA CBap-
HbIX KOHCTPYKUMH CNOKOHHBLIX CTaneil.

[pu MPOCKTHPOBAHUN BBOLOB H MATHCTPAIIb-
HBIX Y4ACTKOB (BHYTPEHHHX) BOJOTIPOBOIOB, NIPO-
KJd4/IbIBAEMBIX B BEHTHJIMPYEMBIX MOANONBLAX M
NO/IBANIAX, HAJIO YUHTHIBATE 0COOEHHOCTH:

a) HeoOXOMUMOCTL NPEAOXPAHCHUS TPAHC-
NOPTHPYCMOIt BOObI OT 3aMep3aHus o7 BO3JCH-
CTBHEM OTPHUATENBHEIX TEMMEPATYD BO3IAYyXd M
TPYHT4;

6) TennoBoe Bo3AcicTBUE TPYOONPOBOAOB HA
OKPYXKAIOLIME IPYHTBI K OCOBCHHO HA BCHHOMEP3-
Jible TPYHTBI OCHOBaHHH OJIW3KO paclioNnoXeHHBIX
3JJAHHH M COOPYKCHHH;

B) MEXAHMYCCKOE BO3/ACHCTBHE OTTAHBAIOUIMX
H [POMEpP3aiolIHX IPYHTOB Ha TPyOOmpoBokbL:

r) HeoOXOAMMOCTbL 3AUIHTBI BEYHOMEP3JIBIX
FPYHTOB OCHOBAHHH OT RO3/ICHCTBHS HA HHX BOJIBI
(npu aBapusx TpyOONpoBOAOB).

BnyTpennune ceTH BOAOMPOBO/IOB 3[aHHH He-
06X0MMMO TIPOEKTHPOBATE ¢ MHHUMAJIBHBIM YHC-
JI0M BBOJIOB. BBOBI BO/IONPOBOIOB CIIEAYET, KAK
11P4BHIIO, COBMCIIATE C BBOJIAMH TEIJIOBBIX CETEH
H ropayero BoAocHaOKeHUA. MHHAMANTBHAS [TH-

HA BBOAA NPH HAA3EMHOH WM KaHaJIbHOH mpo-
Krmaake (To cTeH 3aaHus) npHHHMaeted 6 M. Han-
3EMHYH) TPOKJIAAKY Tpybomposoaa ¢ HANCKHOH
TEMIOM30AAMMEHl MOXKHO TNpPEIyCMATPHBATE 110
HM3KHM OMOpAM M MO CTeHaM 3.

Ilpu OTCYTCTBHH NPOXOAHBIX HJIH TEXHOJIO-
THYCCKHX KOPHJIOPOB MEKJY 3[aHHSAMH BOJONPO-
BO/1 MOXCT MPOKJIAABIBATLCA HAA3CMHBIM CIIOCO-
O0M COoBMECTHO ¢ JApPYrMMH TPyGONpPOBOAMH.
ITpu 7TOM TPYOBI YKJAABIBAIOT HA ONIOPHLIE KOH-
CTPYKLHH WJIH JIENAFOT MO/CHINKY H3 TPYHTOB JUISL
YCTpaHEeHH TeNJIOBOro Bosnekcreus Tpybonposo-
4 H4 TPYHT, YTO AOJDKHO MPOBCPATHCA TENJOTEX-
HHYCCKHM pPacyeTOM.

9.4. CrponTeibcTBO BOONPOBOAA
Ha 1H0ApabaTLIBaEMbIX
TEPPHTOPHHX

Ilpu NpPOEKTHPOBAHMH CHCTEM BHYTPCHHErO
BOJIONPOBO A B 3/AHHAX, BO3BOJAMMBIX HA NOPA-
0aThIBAEMBIX TCPPHUTODHSAX, CICAYET NPEIYCMAT-
PHBATE MEPONPHUATHS 10 3ALIMTE TPYHTA 3eMHOI
NOBEPXHOCTH OT BO3AcHcTBHS Aedopmanuii. Be-
JIMUHHBI BO3MOXHBIX NCPEMEINCHHA U aedopma-
ik Heo6X0AMMO NPHHEMATE MO NAHHBIM TOPHO-
reoJioruyeckoro obocHoBaHus.

[Tpoknanky BBOMIOB BOAOTMPOBOAA B 3AAHHSA
Clle/lyeT NpeaycMaTpUBaTh ¢ YCTAHOBKOH KOMITEH-
CAMHOHHBIX YCTPOHCTB AN noApabaThIBAEMBIX
Teppuropuit 1 u 11 rpynn. Jas 11 u IV rpymn
noapabaThIBAEMBIX TEPPHTOPHIT YCTAHOBKA KOM-
NEHCALMOHHBIX YCTPOHCTB HeoOXoamuma npu M-
He BBona Gozee 20 m.

Ha TeppuTOopHaX, IIE OXHIAIOTCE OCAOKA
rpyHTa H 00pA30BAHUC YCTYNOB, BBOJBI BOJONPO-
BO/IA MPOKJIaJBIBAIOT B KaHAJaX, NPH 3TOM 3a30p
MEX/ly BepXoM TpyObl W mnepexkpeITHEM KaHanla
JomkeH OblTh He MeEHEE DPACHETHOH BEJNMUHHBI
ycTyna.

B mecrax nepeceveHus TpybompoBoaaMH ae-
opManHOHHEIX 1MBOB HeoGXoQMMO mpexycMart-
pPHBATH KOMIIEHCATOPBI, KOMIEHCHPYIOIYIO CMO-
cODHOCTh KOTOPBIX ONPEAETSHOT HCXOAS M3 BO3-
MOXHBIX TIEPEMEILIEHNHA CMEKHBIX OTCCKOB 3IaHMIH
H TEMOEPATYPHBIX yAnHHeHuid. JKecTkas 3aaciiKa
Tpy6 B cTeHbl M DYHAAMEHTBI 3AaHUSA He 10NMYCKa-
erca. OrpepcTus Jud mponycka Tpyd Takke
JIOJIAKHB! PACCYHTHIBATLCS HA BO3MOXHYIO aehop-
MalHIO0 31aHHA.
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I'JIABA 10. BHYTPUJIOMOBBIE M1 KBAPTAJIBHBIE CHCTEMBI
TFOPAYEIO BOAOCHABXEHUA

10.1. TpeGoBanns K Ka4ecTBY BOABI

Topsiuce BoocHaOxenue obecrieynBacT ro-
TpebuTeneit Bomoil ¢ Temneparypoil o1 50 o
75°C. Taxkolt Bojo#H, 4acTO Ha3spIBacMOit «Obl-
ToRO#», CHAOXKAIOTCA 30AHHA C TIPOXHBAHHEM
monaeii (KMJIBIC 3J1TaHWA, TOCTHHHLLI M T.1I.),
G0ILIIMACTRO OOLIECTBEHHO-KOMMYHATEHBIX 374~
HUH (MONIHKIIMHHKH, OONIBHUUBI, CTOJIOBEIE H T.11.),
a TaKXKe NPOMBIIUICHHBIC 3/IAHHS H COOPYXEHHs
¢ TurHeHndeckuM (B ObiToBkax) morTpebienuem
ropsiueif Bozbl. Tlo cBoeMy kauecTBy ropsuas Boaa
jpomkHa coorBeTcTBOBaThE ['OCT 2874-82 «Bopa
NUIBEBASY, B TOM HYHC/IE W BOJA, mONydaemas M3
reOTEPMANTBHBIX HCTOMHMKOB. 3TO TpeboBaHue He
pacnpocTPAHAETCA HAa CNENMAJIbHBIC CHCTEMSI FO-
psuero BojocHabxenus (cucremsl I'B) ana rex-
HOJIOTHYECKMX Hyx/1. B 3aBHCHMOCTH OT cojepxa-
HHA B WCXOJHOHM BOJIE PACTBOPCHHBIX FA30B H CO-
JIeR IS HEHTPANBHBIX CHCTEM TeruiocHabxeHHs
CHulT 2.04.07-86 «Tennosble ceTH» TIPEyCMiT-
PHBAIOT Pa3IHUHBIC CIOCOOBI NPENBAPHTEALHOM
0bpaboTkH HenosbyeMoit Boaer (Tabun. 10.1). dus
cucrem ['B, nonyuwaronmx BOAY W3 TEMJIOBBIX
cete OTKPBITBIX CHCTEM TennocHabxenus, o6-
paborka Bomb! He Tpebyercs.

TeMnepaTypa BOJBI BO BCCX TOYKAX BOIO-
pa3bopa AomKHA OBITH:

ne umke 50° C s cucreM, MpHCOEARHAEMBIX
K 34KPBITHIM CHCTEMAM TeIUIOCHAOKEeHHS,

ne ke 60° C st cHCTEM, TIPHCOC/THHAEMBIX
K OTKPLITBIM CHCTEMAM TenJIOCHADKEHHUS;

He Beie 75° C 11 yKa3aHHBIX BBILIC CHCTEM.

B yupek/IeHWsAX COUHATBHOTO obecnedyenus,
00u1e00pPA30BATENILHBIX TIKOJAX, JIETCKHX JIOMAX
W JpYTWX JICTCKHX COOPYKCHWSX, a Takke B
3JaHuAX  JledcOHO-TIPOGUIAKTHYECKOTO Hpoduis
TEMIIEPATYpa BOJIbI, NMOJABOAMMON K CMECHTENAM
YMBIBATEHHKOB W JIyllied, JOJDKHA NPHHAMATHCS
N0 3&/laHAI0 HA TNPOSKTHPOBAHMC, HO HC BbULIC
37" C. Lna notpeOUTENEH, HYX/I410UMXC B BOJE
¢ 1emrepatypoii Beie 75° C, ueHTpaIM30BaHHOE
ropsuee BOJOCHAGXKEeHHE NOJIKHO [OTOJIHATHCS
MECTHBIM JOTPEBOM BOIbl (OTHEBBIM, 3EKTPH-
YeCKHM M T.1IL).

Temnepatypy BOJBI MO BBIXOAE M3 HArpe-
BaTenda L‘J'IE[[)‘ET TIpPHHUMATDH IS CHCTEM TEIJIO-
cHAOKEHUS:

3aKkphIThIX ~60 + 2°C;

OTKPBITEIX — 65° C

TABJIULIA 10.1

CIIOCOBbLI OBPABOTKH BO/JbI AJIA
LEHTPAJIH30BAHHOI'O NrOPAYEIO BOAOCHABKEHUA
B 3AKPBITBIX CUCTEMAX TEMNJAOCHABKEHUSA

Moxkaszaenu wexonHoi Bononposoa-Citoco6 1po rHBokOppoOIHOH-

HOH BOJBI (CPeaHHE 33 rox) HOH W IPOTHBOHAKHIHON
ofpaboTKH BONBI B 3aBHCH-
MOCTH OT BHAA rpy6

HHACKC Ha- CYMMAD-  OKHC/ISE-CTa/ib-  OUMHKO- CTajlbHBiC
CLILIETIHA Haf KOH- MOCTb, libie 0e3 BaHuble C© BHYTpeil-
kapoHatoM  uenTpa-  Mr O/a 1OKpHI- HHMH He-
KabuHA J npH uMa xjo- THA COB- MeTanm-
60 PHAOB W MECTHO C HCCKHMHA
cyabhal o, OUANKO- NOKpBITHA-
M/ BAHBI- MH HIH
MH iepmo-
CTOHKHE
naacTMac-
COBLIC
1 2 3 4 5 6
J< 15 <50 0-6 Bl BA -
J<—15 > 50 06 BA+CBA+C
—15<€J< 05 €50 0-6 C C
~0p>J<0 <50 0-6 C - =
0<J<05 <50 >3 C -
0<J<05 <50 <3 C+M M M
J=>05 < 50 06 M M M
-15J<0 51 75 06 c C
—-15<J<0  76-150 06 B ¢ -
~15<7<0 > 150 0-6 BA+C 1
0<J <05 51 200 >3 C C
0<J<05 51 200 <3 C+M C+M M
0<J<05 > 200 >3 BA Bl ~
0<J<05 > 200 <3 BAI+MBA+M M
J =05 51 200 06 C+M CH+M M
J=05 201 350 0-6 BA+M C+M M
J =05 > 350 0-6 BA+MBIA+M M
TMpameuwanan: | B rpadax 4, 5, 6 npuHATE Clenyionine

ofo3nagenna cnocofor 06PabOTKH BOMBL. NPOTHBOKOPPOIHOHHAR,
BJ1-Bakyympaa neaspanus, C-cHankarHas, NPorHBOHAKHIHAR:
M- marinTHas 3HAK «-»- o3Hagacr, 4ro obpaborka Boaml He
rpebyeica

2 3uavenWe WHACKGA MACHUICHAN kapbomaToM Kanbuus J
onpeneaserca no CHulT 2,04 0284, a cpeanne 3a rog KOHUEHTPd-
UHW XJIOPHIOB, cynu.bamn W _JPYFHX P4ACIBOPEHHLIX B BOMAC Be-
mects no FOCT 2761- 84. [lpu nmoacueTe WHACKCA HACHILEHWA
clienyer BBOJIHT b ﬂClﬂ.paBKy Ha TEM!IEP& nc'py, npn I(Ol'ﬂpoﬁ OI'IFK,-
nensercs BCAOpodNbIH nokalatens pH

3. CymMmapHas KOHUEHTPALHA XJIOPHAOB W Cyaba Tos A0KNa
onpeae.nruea no supawennio [Cl ]+ [SO3 1.

4, Cogepkansne xnopugos [C1 |8 ncxomloii BOJE COTJIACHO
FO(‘T 2874 82 ne goqxHO npepshiuate 350 Mr/n, a cynsdaron
[SO 3" ]- 500 mr/a

5. lflcnom.zoaame JUIR TOPAYETO BOMOCHAGKEHHA HCXOANOH
BOAB ¢ okHC/IseMOcTRIO Gonee 6 Mr O/n, onpenenernoi Me10a0M
OKHC/ICHHS OPI AHWYCCKUX BEIECTE NCPMANTAHATOM KAIHA B KHC-
NOTHOW Cpejie, KdK NpaBuio, He gonyckaetcs [lpH paspeitiennu
opranamn Muninpasa CCCP usetHocTH Mexomnoil soam no 35°
OKHCIIEMOCTh BOIB MOXeT OuiTs Bosiee 6 Mr Ofn

6 Tlpu HaXHYHK B TEIUIOBOM NMYHKTE NAPA BMCCTO BAKYYMHORN
JIEAPAIHH CIEAYe! NPeAYCMATPHBATH NEAIPAUMIO HIPH aTMochep-
HOM JIaB/ICHHH C O6A3ATEILHOH YCTAHOBKOM Oxjlaautesed neaspu-
POBAHHOR BOAbL

7 Ecam B ucxoaHoW BOAC KOHUCHTpauusa cpoboamol yr.ie-
xuciotsl [C'O,] npessimaet 10 Mr/a, ro nocne Bakyymuodh neaspa-
UH¥ clleayel NpOBOAHTE NMONUE/IAYHBAHHE
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Mpedaaxcenue maie 10 1

8 Mainnisas obpabotTka upwmenserca npn obuiel *ec 1ko-
cTH Bolbl He Gouee |0 Mr-oks/ii H KapGoHarHO# wectkocTi (iie-
stounoc1n} Gonee 4 mr-oks/1 HanpameHnocib MarHHTHOTO NONS B
pafiodes 3410pe MAlNMINOrO ANNAPATd 1€ J10.1KN4 [PEBLILATE
159 10 A/H .

9 Tlpn conepwannn B Boae wenesa [Fe' ™ * '] ouee 0,3 mr/n
JIOIATIO (IPSAYCMATPHBATHCA 00E1KEIeIABANHE BONBI IE3ABHCHMO
o1 namins Apyrux ciocofion ofipaGorkn Boawt

10 Cuamka nyw obpalo1kv BOAB H NOJuIENAYHBANIRE Cjle-
Nye1 OCYINECTBJIATL LIYTEM obaBsneHns B HCXOARYIO BOAY PaCTBO-
pa *xuakoro ratpueroro crekna uo NOCT 13078 81 ¢ uam

11 TIps cpeaneyacoBOM pacxoge BoAbl 11a ropauce BOJO-
chabxenne meree 50 M*/4 2easpaniio Boab! UPeIyCMATPHBATL He
caeayer

10.2. Buasl cucreM ropsidero
BoIocHa0KeHnn

CHcTeMBl TOpsuero BoJocHabxkeHns noapas-
JENAIT HAd LIEHTPANH30BAHHBLIC M MECTHBIC (Jie-
LCHTPANH30BAHHKIC). B NEATPaSM30BAHHBIX CHC-
TCMax OJIH4 HArPEBATENbHAA YCTAHOBKA (Temwio-
BO mMyHKT) OOCNyXHBAET OOHO HIIM HECKOJILKO
KPYNHBIX 3[aHHil B NpeAeNax Xuioro KBaprajia
(KBapTajbHbIE CHCTCMBI) WK nocenka. Mcrounu-
KOM TEIJIOTHI B TAKMX CHCTEMAX OOBIMHO CAYNKAT
TCILIOBBIE CCTH [IEHTPANH3OBAHHOIO TEMIOCHAG-
WeHHs, YWCno TEMIOBBIX NYHKTOB B TEMIOBOM
pafioHe M MOLIHOCTB KaXaoro u3 Hux obocHo-
BBIBAIOTCH TEXHHKO-IKOHOMHYECKHM  PACYCTOM.
CxeMbl TCIUIOBBIX TYHKTOB M pacueT ux obopy-
[OBAHWUS MPHBEACHB! B « PYKOBOJICTBC MO MPOEKTH-
pOBaHHIO TerioBbix nyHkToB» (M.: Crpoiinznart,
1983). Paguyc JCHCTBHA MECTHBIX CHCTEM OYeHb
HEBEJIMK H YACTO OTPAHMYHBAETCS OJHOM KBAPTH-
poi. TMpurotosiecHue ropsyel BOIb! B TAKHX CHC-
TeMax IPOHCXO/IUT B MEIKMX IeHepaTopax TemIoTh!
(1a30BblC  BOJIOHATPEBATENH, MAJIOMETPAXKHBIC
KOTibl M T.M.). OQueHb 4acTO TAKOH TEHEPATOP
TEUJAOTHl ABJAETCS OOLIHMM H /Ui CHCTEMBI OTOIl-
neuust U juia cuctemsl B,

Bee nentpanniosaunsic cuctemsl I'B npoek-
THPYIOT C UMPKYJIAIHOHHBIMH TpyOompoBofamMu.
Be3 Takux TpyOONpOBOJOB UPH OTCYTCTBHH BO-
nopa3bopa Boga B mogarolmx Tpybonposoaax
OCTBIBACT W MOTPEeOHTENH TMOJYYAFOT B MEPBBIi
NEepHO/T OXJIAXKACHHYIO BOIY, KOTODYIO CIMBAIOT
B KaHanu3aunw. [TpH 9TOM BO3HHKAIOT MOTECPH
BOABI M TEIUIOTHI, KOTOPhIE TeM Oowiue, yem
Goablie jMaMelp W UIHHA Toaatolux Tpybonpo-
B0/10B. LlMpxyJsnuoHHble TpyGONpoBOALI B CHC-
Temax I'B Moryr (QyHKUMOHWPOBATH Kpyriocy-
TOYHO (B KHIBIX AoMax, DOJIBHHUAX, TOCTHHHUAX
W T.T.) WIH TOJBLKO Tepel HaualloM Bojopasbopa
(34 monuaca wiM vac), ecin notpebnerue ropsuei

BOJABl TPOHCXOAMT TEPHOIMHMCCKH (HANPHMEp,
B JIyLIEBBIX NMPOMBIUIIEHHBIX TIPCINPUATHI).

[Mpumeuanne. B ®uasix 3MaHHAX © YKCIOM
ITAKEH JIO YEThIPEX BKIIIOMHUTENBHO NMPH OTCYTCT-
BHH TOJIOTCHICCYLUHTENEH UHPKYJIAUHIO  BOMABI
NpelyCMATPHBAKOT  TOJIBKO B MarucTpaJIbHBIX
TpyGax, Mo Havana BOAOPa3GOPHBIX CTOSKOB.

Tynukosble cetn ['B (6e3 uupkynsiun) pas-
PEUIAETCA TIPUMEHATBL TOJIBKO B MECTHBIX CHCTE-
Max MM B CHCTEMax ¢ ANW1edbHBIM HETpEphIB-
HBIM pa3bopoM BOABL (HanpuMmep, B Bansx).
JlonyckaeTcs He NPEyCMATPHBATD LHPKYJIAIMIO
B CHCTEMAX C PErJaMCHTHPOBAHHBIM 110 BPEMCHH
nmoTpebicureM ropsueil BOABI, €CIH TeMOepaTypa
€e B 9TO Bpems B Mecrax Bopopasbopa ve Gyaer
HHXKE YKA3AHHBIX B HOPMAX.

Bo wu3bexanme OBICTPOro pas’pyuicHust oOT
KOPPO3HH CHCTEMBI TOPAYEro BOJOCHAGKeHHs
cobuparorca u3 ouuHkosanueix Tpy6 (FOCT
3262-75 ¢ uam. u [OCT 8734-75 ¢ uam.) [lpu
auameTpax Tpyb Gomee 150 MM M TIpH OTKPHITHIX
CHCTEMAX TEIUIOCHADKCHHA HOPMaMHM JIOTNYCKa-
€TCsl NPHMEHEHHE HEOMHKOBAHHBIX, YEePHBIX TPyO.
Coeaunstorcs Tpybbl Ha pe3nbe MM CBapKOi
B CpeJie [BYOKHCH yryiepoja. [is xKoMImeHcauHu
TENNOBLIX YAIMHCHHH MCTIOJIB3YIOTCA WM €CTeCT-
BCHHLIC TMOBOPOTEI TPY® HIIM crielHalbHbIC KOM-
nencatopsl. [lpumensercs apmatypa obbiuHoro
OGLI.IEIIPOMBILUIICHHOI'O HA3HAYCHHA, pacc-mrzm-
Has Ha pabouce masnenue jgo 0,6 MIla. 3anopuywo
APMATYPY YyCTAHABJIMBAIOT HAa OTBCTBJCHHAX K
OT/ICJIbHBIM 3/IaHHAM H COOPYKEHHSAM, HA OTBETB-
JICHHAX K CCKIIMOHHBIM Y3J14M M Ha OTBETBJICHHSAX
OT CTOAKOB B KAXKIYIO KBapTHpY. ns peMoHTa
OT/IC/ILHBIX CTOSAKOB B HX BEPXHHX M HIDKHHUX
TOYKAX YCTAHABJWBAIOTCH 3ANOPHAS apMaTypa M
TPONHMKM ¢ NpOOK4AMH JINS CIyCKA M3 CTOSKOB
BOIbI M BIYCKA B HUX Bo3ayxd. TpoWHMKM ¢
NpodKaMH MOTYT OTCYTCTBOBATH, CCAH BBEpXY
H BHM3Y CTOSIKA MMEIOTCA NOABOAKH K BOAOpa3-
GopubiM pubopamM. VEioH pa3Boasiux Tpyd He
menee 0,002, Bee tpyBonpoBoisl cHCTEMBI ropsi-
Yyero BOJIOCHAOKEHHS, 31 HCKIIOYEHHEM KBapTHp-
HbIX TIO/IBO.IOK W MOJIOTEHI[ECYIIHTENCH, JOMKHBI
OBITH MOKPBI Il H30IAUNCH, TOJLHMHA H Ka4ecTBO
KOTOPpO# 10/1KHEL 00eCIeYHBaTh HOPMHPOBAHHYIO
BEJIMYHHY MOTEPh TeruioTsl. Jipoccensuble mwaibn
JeNat0T W3 JAaTYHW MM HEpkabetouiel cranm.

Bo3ayx H3 CHCTEMBI BBIMYCKAKOT H3 €€ BEPX-
HKWX TOYCK 4EPE3 ABTOMATUYECKHE BO3IYXOOTBOA-
UMKM MM ¥Epe3  BO3YXocOopHUKH ¢ Tpyboil
d =15 MM, BbIBEIEHHOH K PAKOBHHE BepPXHETO
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Jraka W cHabkeHHO#M 3anopusiM xpanom. O6-
pATHBIE KJAMAHBI YCTAHABJIMBAIOTCH HA MOMAIO-
X TpyOONpOBOJAX K IPYNMOBBIM CMECUTEIIAM,
HA UMPKYJISUMOHHOM Tpybonposoje mepel BOIO-
HATPEBATEIISIMH, HA OTBETBJICHUAX OT OGpATHOrO
TpyboNpoBOJa TEMIOBOA CETH B CHCTEMAax ¢
HENOCPE/ICTBEHHBIM BOJIOPa36opoMm.

10.3. HopMbl u pexuMbl norpediaenns
ropuveii BOAbI H TeNJIOTHI

Hopwmpl pacxofa ropsucit Bojipl © Temmepa-
Typoit * = 55°C npueeacunt B Tabn. 2.2. Ecan
TeMICpaTypa NoaaBaeMoil K BOJOPa3BopHBIM
KpaHaMm BOJIH OTJIHYACTCH OT HOPMHPOBAHHOM, TO
TpeOyeMblif pacxol BOABI HAXoaaT no hopmyle

q" = g™ (55 — 19/(" — 1), (10.1)

rae g" - Hopma pacxosa ropsuel BojAbl HAa OAHOIO
norpebuiens npu ¢* = 55°C, t*—remnepatypa ropsuei
BOJB, MOCTyHatomed k sogopasbopmomy kpamy, C;
£ -remieparypa xonoaHofl soust, 'C (npu OTCYTCTBHM
Gonee TOYRBIX AAHHBIX TIpMHUMaeTcs pasnoin 5°C).

Ecny 3ajaHBl pACXOd M TEMIEpaTypa cMe-
manHoi (norpebaseMoi) Boakl, TO PACX0] NOA-
BOJMMOI K CMECHTENIO Topsayeil Bofaw ¢" B ToM
clywae OnpenenstoT no dopmyne

lNotpebnenne ropsvci Boabl He ocTaeTcs
NOCTOSHHBIM KaK MO 44CAM CYTOK, TAK M N0 JHAM
Hegean (puc. 10.1-10.3). B cBa3u ¢ atum pas-
JTHYAIOT;

CpCJlHHﬁ 34 HEAC/IO OTOMHTCIIBHOTO NEpHOad
PACcX0jl BOMBI B CYTKH Ha OIHOTO MoTpeGuTens
(Hopmy) - g% . afey;

Pacxoqa BOABI B CYTKH C HauboJbIIAM BO-
AonoTpebiacHueM Ha onHoro notpeburens (Hop-
My) - qh afeyr;

CpEHHIl PACXOA BOJBI B 4YaC H4A OZHOTO
ﬂOTpCﬁHTCJ'[ﬂ 34 HCACIK OTOMHUTCIALHOTO NnepHo-
aa qj:,lm, afu;

cpcaHHil pacxod BOJLI B YAC HA OJHOIO
noTpebHTens 34 CYTKH ¢ HanbONBIUAM BOXOMOT-
pebrennem -gp, ., 1/4;

MAKCHMAaNbHLIH pacxoj BOAbI B 4ac HA Of-
HOro noTpeOHTeNns 3a CYTKH ¢ HanGOMBUIMM
BoslonoTpebiicHieM — g, . J1/4;

MIHOBEHHBIH (pacueTHbill s Tpy6) pacxon
BOfIbI TIPOAOJDKHTENBHOCTHIO 1-3 Mun - ¢*, n/c.

Hopma pacxopia ropsiueii Boabl B CpejiHEM 34
CYTKH OTOIHMTENLHOTO TCPHOJA gk . njcyT, n
HOpMa4 pacxoad ropsmci’t BO/IbLI B CYTKH C HaH-
GonbumM BogonoTpebinenueM - g%, njeyt, npuse-
neHnl B Tabn. 2.2.

O6mmii cpefHedacoBoif pacxop Boasl, M>/u,
34 HCAENO OTONMHTCIBLHOTO HCpHO,Elil onpcmmm(n
no gopmyjiam:

R ol Foll . 4t h _ g¢c
4" = qusltms — 1) ), (10.2) JIIS TPYTIIBI OAIHOPOAHBIX noTpcbuteneii
rae " .1 PACXOI M TeMNepalypa CMeIlanHOM BOJIM, qh =q" U/24000, (10.3)
" u 1°-TemmepaTypsi TOpRYE M XOJIOAHOM BOJIH, '
NOABOAMMOM K CMECHTEINIO 1ae U-wuncno norpebuenei;
h
9, %
100 PR
0 {
|
14
¥
‘ {b{g <
TN A Y T O Y A
20 ] B
N\M"'\N\ y

07 + & & um =

4 16 820 22 2%
YACBI CYTOK

Puc. 10.1. Tpaguk pacxona ropsueil BoAL1 B &NioM 10Me (N0 3aMECAM pacxojioviepa)
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Puc. 10.2. Tpapnk oTmocHTeILHOrO pacxoga Topaveli Bom B
KBapTaILnoA cucteme ma 4500 xnrened
! 3a peixomuod demp; 2-3a pabGouni nenn; 3 cpeanmid 3a
BRIXOAHOA JleHb, 4 cpelMuii 3a Helemo; 5 cpeannii 3a pabounit
Jent
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YETBEPI
MATHHLA

Prc. 10.3. Tpajux pacxona RobI Ba 0AROro NoTpebnTens no musm
HeJleH

JUIS TPYNIBI PARHOPOMHBIX MOTpebuTeneh

9% =Y. qu .. Ui/24000, (10.4)
1

'
rie E —CymMMa npoﬂsse,rlelmﬁ COOTBETCTBYIOIIMX CpeaHe-
cymal;umx PACXO/I0B BOMIB! HA YHCIIO OAHOPOANBIX MOTpeE-
OGurened.

MaxcuManpHBI  4acoBoll pacxod ropsuci
BOJIBI B CYTKM Haubounsilero BojonorpebneHus
gh., M3/u, ompenenslOT Tak ke, Kak JUIS XONOA-
Horo BogocHaOxeuust mo dopmyne (2.6).

IMpy OAHOPOMHBIX MOTPEOHTEAAX B LEHSX
YNPOIUCHUS OMNpeleleHUs MAKCHMAJIBHOTO Yaco-
BOTO DACXO[d BOABI AONYCTHMO HCNOJNB30BATH
MOHATHE «KOI(DMHIHEHT 4YacoBOH HepaBHOMED-
HOCTH», 1nOJ KDTUph!M NMOHUMACTCA OTHOIICHHC
K, =gt u/qh ». Ecom 3nauenne K, H3BECTHO, TO

q?ﬂr.u = q:ﬂm Kﬁ- (10.5)

Ana onpenenenns 3uavenmit K, npeasapn-
TENBHO PACCYMTHLIBACTCH MAKCHMAJILHBIN YaCOBOI
pacxon ropsueH BOIn 110 MeTo/IMKe, TIPUBEACHHON
B . 3, M CpEIHEYACOBOH pacxoa BOABI 10
¢dopmyae (10.3).

Peayneratel onpenenenus K, mo dopmyne
(10.5) ans XUnbIX 374HHE B 3aBHCHMOCTH OT
4qucna Xkutened N npHBCOCHBI HUXe:

N, uean. 150 250 350 500 700 1000 3000 6000 10000
K, <o - . 51543 41 375 3,5 327 2385 27 26

IMpamenanme, [Tpuxoasumiics Ha  ©OJHOrO
noTpeOHTCNS MaKCMMAbHBIA HACOBOH pacXon
BOJBI B CYTKH HanGoOnbllero BogonoTpebienus
HEJb3# OTOXKAECTBASTH C TPUBOANWMOI B Tabu. 2.2
HOpPMO#l pacxojja Ha OfHOro MOTpeOHTCNA B Hac
HanOonellero  Bomonotpebienns. [locneamolo
CIeAYeT PACCMATPHBATL KaK HEKOTOpBIH npenen,
KOTOpBI NIPUMEHSACTCH TOJBKO VIS ONpPeIc/iCHHs
BCPOATHOCTH [ACHCTBHS MPHOOPOB H CTAHOBHTCA
PaBHLIM ¢, , TOJNLKO TIpH BecKOHEHHO GOMbIIOM
yice npHOOpOB.

Cpeanesaconoit Q%, kBT, ¥ MakcHManbHbii
yacopoil Qf, kBT, MoTokK TemnoTkl, HeoGXOIM-
MBIC JUTS AIPHTOTOBJICHUA TOPAYCH BOJIBI, C YUETOM
NOTEPL TEMIOTHI TPYOONPOBOAAMH, ONPENENAIT
no gopmynam:

Q% = L16g%(55 — 1) (1 + KY); (10.6)

Qn = L16(qh + g5 K)(55 — 19, (10.7)
riie @' 1 g, ~ COOTBETCTRENNO CPEANMI H MAKCHMAMbH b
YACOBBIE PACXOALI ropadeil Bombl, M>/u; K'-kodbpu-
[HEHT, Y4YHTHIBAIOLINH 1OTEPH TEIUIOTHI TPyOamm, MpH-
HUMaemRi mo Tabu 10.2.

TABJIHLIA 10.2

SHAYEHUE KOY®OUUMEHTA TEIUIOBBLIX MOTEPh
TPYBOINMPOBOAAMM

Tun cHClembl TOpAY4Ero navenne K'

BojtocHabxenns
NpR HANHARE BHe3 HapyKHBIX
HapyXHbiX pa- pacnpenein-

NPE/IE/IM CIBHBIX TeJIbLHBIX CeTei
ceTed ropavero TOPAYEro BOMO-

BogocHalxkenun  crabxenus
or LUTN
Be3 nosoteruecywmeed ¢ 0,15 0,1
H3CIHPOBANHBIMA CTORKAMH
C noJoTeHuecylMTEIAMHA H 0,25 0,2
H30JIHPOBAHHBIMH C10MKAMH
C nofoTeHUECYIUATEIAMHA H 035 03

HEeH3O/IMPOBAHILIMH CTONKA-
MH

Tipaveuanne. Tpn seeone dopmyn (10.6) u (10.7) npunsro:
miaoTnocte Bogsl 1000 kr/m?;  Tenaoemkocts Bonel - 4,19 kflx/
N C),
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B netHnH nepumon TemnoBoH NOTOK, Heob-
XOAHMEIH JUIS TIPHTOTOBJIEHHS ropsdedf BOMBI,
YMCHBILIAETCA ¥ HaXO[WTCA To Gopmy.e

Qs = Q1 K, (55 — 19)/(55 — 19,

rae K, - ko3 duunent, yIHTEIBAIOLIMI CHIKEHHE JETHErO
pacxoga BOJBI MO OTHOMIEH¥IO K 3HMHEMY, mpH OT-
cyrcteun namwbix K, npapumaerca paunim 0,8, 3a
HCKNIOYEHHEM KYPOPTHBIX H IOKHBIX [ODONOB, AId
kotopeix K, = I; t{ u (*—neruas (15°C) u sumuas (5°C)
TeMnepatTypsl BOMbI B BOAONPOBOE.

(10.8)

10.4. IlpoexTHpOBaHHE
HeHTPAJH30BAHHLIX CHCTEM

OCHOBHBIMH JNIEMEHTAMH 1JEHTPATH30BAHHAIX
(WMPKYJISAIMOHHBIX) CHCTEM FOPSYMErC BOAOCHAD-
KEHHA ABJAIOTCA! YCTAHOBKA 10 NMPHIOTOBIIEHHIO
ropsdedl BOAM, MOJANOIME W UHPKYIANHOHHRIC
TpyGonpoBoasi, Bosopa3bopHbIC Y3JIbl, NHPKYIIA-
OHOHHAEIH HAcoC.

Bonopa3ibopHeie y3)1bl COCTOAT U3 NOJAIOUIHX
H UHPKYIISIHOHHBIX CTOSKOB, MONOTEHNECYIIATE-
neil ¥ MOABONOK K BOAOpa3bopHuIM mpuGopam.
MonoreHuecyiuTesd 0653aTeNIbHBI B BAHHBIX H
AymeBBIX KOMHATaxX GONBINAHCTBA 3JAHAA (Ku-
bl OMa, yupexJeHHs coimarbHoro obecmeue-
HAA, JiedebHo-TpodMIaKTHIECKHE  YYPEKIEHHUS,
0MA OTAbIXA, LIKOJBL, FOCTHHHIEI H T.1.). OHM
NOMHMO CBOEr0 TPAMOTO HA3ZHAYEHHA CHYKAT
gie H OTONHTENhHBIMH npuOopamu, obecrieuH-
BAIOMIWMH B 3THX KOMHATAX NOBBHIUEHHYIO TEM-
nepatTypy Bo3nyxa. B ciywasx xorma cucteMsi He
HMEIOT HHPKYJSIHOHHRIX TpYOONpOBONOB, HOp-
M3MH JIONYCKAETCA MPHCOESHHEHNE TIOJIOTEHIIECY-
WATENCH K CHCTEME OTOILICHUSHA, C YCTPOHCTBOM
oTAeNbHOMH BeTBU M obecrieueHNeM KPYriloroioBoi
UHPKYJISIMH BOMABI B 3TOH BETBH.

Ha puc. 10.4 noka3ana 3JeMeHTapHaa CxeMa
cictemsl ['B ¢ Bomopa36opHeIMH y3naMu, cocTos-
UMY U3 NAapHBIX (MOJAOLIEro ¥ HUPKYNSNUOH-
Horo) croskoB. IlpucoeauHenye, MOKA3AHAOE HA
puc. 10.4,a, cnoxHo B MoHTaxe u obpasyer
MHOXKCCTBO LMPKYJSUHOHHBIX KOJICLl, 3aTpyaHs-
OIMX Paclpe/ielIeHHe BOAbl MEXAY OTACNbHBIMH
npubopaMH. IOITOMY B HACTOANIES BPEMS OHO HC
npuMmerseTca. [locneosaTe/lbHOE TPHCOETHHEHHE
MOJIOTEHIECYLIUTENICH N0 CXeMaM, IOKA3aHHBIM
na puc. 10.4, 6 u 6, npoLIE B MOHTAKE W PEryJM-
pOBKE pacxoja BOABI TO OT/JEJHbHBIM Y3JIaM.
[MpucoenuHenne, nokazanHoe Ha puc. 10.4,8, Teo-
PCTHYECKH HKOHOMHYHCE TNPHCOCAWHEHHS, TOKA-
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Puc. 10.4. Jaementapuas cxema cucremid I'B ¢ napunivm croukamm

I-soponposoj; 2-rennooOMeHHHK, 3 H# 4 - UHPKYJIAUHOHHBIA
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Puc. 10.5. Npummmmaibkie cXeMbi KOJTb u obt
Boopa’bopubix yuion

3aHHOro Ha puc. 10.4,6, Tak Kax NpH OAMHAKOBO#H
TEMIEPATYPe BOJBI Y HA4ada TIOAAIOLIEro CTOSKA
NpH TOCHEAHEM NpUCOeNMHeHUH TpebyeTcs mpo-
nyckatb wepes ysen Gosbilie UPKYISIIHOHHOM
BOIRI JUIS NMOJNYYCHUS OJHHAKOBOH TEMIIEPATYPEL
BOJIBI B JaJTbHEH BOA0pa36opHOil TOYKe BCIEACT-
BHe DONBIIMX TIOTEPh TEILIOTHI ¥ CTOSKA C IOJIO-
TeHlecymMTenaMHi. FIpakTudecku 118 Jiyuiuero
TIPOTPEBA MOJNOTEHUECYIIHTENEA TpPEANOYUTAIOT
UPUMEHATE BAPHAHT, NOKa3aHHKIH Ha puc 10.4,6.

B kBapTanbHBIX CHCTEMAX 9HMCJIO ITMPKYJIS-
HMOHHBIX KOJIEL 3HAYHTENThHO YBEJIHYWIOCH, YTO
YCHAOKHWIO MX HAYMANRHYHO H IKCIUIYATALMOHHYIO
peryiupoBKH. B 3BaunTensHOH mepe 3TOMY cHo-
coOCTBYIOT M TIPAKTHKYEMOE B HACTONUIEE BPEMS
OTCYTCTBHE B KaX/10M 3JIaHMH BHYTPEHHHX pac-
NpeAeUTENbHBIX TpYOONPOBONOB U TIPHCOEHHE-
HHE OT/AC/IbLHBIX BOAOPa30OPHRIX Y3/10B HEMO-
CPE/ICTBEHHO B OT/[E/IbHBIE BETBH KBApTAJIBHBIX
TpybonpoBoIOB.

B nocnejHue rofsl B 3MAHHAX BRICOTOH B
5 sraxed u Dojee YacTh NOMANIHX CTOSKOB
(HANpUMEP, CTOSKOB O/THO# CEK1IMH KHIIOrO floMa)
00BbCIMHAOT B OJUH RoAopazbopHeli y3enm ¢
CIUHBIM IIMPKYJIAIMOHHEIM TPyBonposoaoM (pHC.
10.5). Takoe pemienre He TOJNBKO COKpaiuaeT
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Puc. 10.6. Tpunspmma,nian cxema B B BHCOTHBIX 31aHNEX

YHCNO NHPKYJIALUHOHHBIX KOJIEH, HO H MO3BOJISCT
YBEJHYUTh [HMAPABIMYCCKOE COTIPOTHUBICHHE OT-
JIEIBHOTO Y312 ¥ 1€M CAMbIM TOBBICHTBE [Hi-
PABJIHYECKYIO YCTOHYHBOCTH CHCTEMBIL.

B cexlHOHHBIE Y3716l ODBEAUHAIOT OT TPEX 0
ceMH Boaopa3bopHeix croskos. Jonyckaercs He
3aK0/bUOBBIBATL CTOSKM TIPH NPOTHKCHUUA KOJb-
UyIOLICH MepPeMBIYKH, IPEBLIINAIOLIEH CyMMAapPHYIO
MPOTSXESHHOCTh [MPKYISIHOHHBIX cTOAKOB. Konb-
LYIOLIHME TICPCMBIMKM NPOKNA/ABIBAIOT: 10 TCIUIOMY
qepAaky. 10 XOJOAHOMY YEPAAKY NPH TETIOH3O-
JsiEu TpyD, 1MOJ| NOTOJNKOM BEPXHEro 3TaXa 1pH
NO/ia4¢ BOIBI B BOJOPA3BOPHLIC CTOSKH CHU3Y MM
0O MOJIBANY NPH TMoJade BOJAbLI B CTOSKH CBEPXY.

Tpu ykazaHHOM OOBE/IMHCHHH B 3dHMAX 0
12 sTaxein 1eecoobpa3Hbl HUKHAS PA3BOJAKA TPYD
K ¥3/1aM i BEpXHEE KOJILLCBAHHE CTOAKOB (CM. pUC.
10.5,a); B 3ganHusax xe Buiwe 12 31axed C Uenbio
yMEHbLIICHHS NaBJieHust Ha mpubopsl npemoyTH-
TeJBHEC BEPXHAS pPa3BOJKA K Y3/laM H HIDKHCE
KoJibueBanue cloakoB (cM. puc. 10.5,6). Tlpu
OTCYTCTBHH KOJIBLIEBAHAS BOJOPa30OpHBIE Y31kl
NPOEKTUPYIOT, KAK IMPABHIIO, ¢ NAPHBIMH CTOA-
KaMH, HO ¢ OOBeIHHEeHHCM HECKOJIbKHX IMPKY-
NSALUUOHHBIX CTOSKOB B oAuH obuwmii TpybGonpo-
BOL M TPHCOCJAMHEHHEM E€ro K [MPKYJIALHOH-
HHIM MarMCTPalbHBIM TPYOONpPOBOAAM B OJHOM
Toyke (cM. puc. 10.5,6). B atom cnysae momyc-
KaeTcAd YCTAHOBKA MOJOTEHLECYIIHTe]eH Ha LHp-
KY/ISIIMOHHOM CTOSKE.

B 3manusx sricotoit Gonee 50 M (cBuime 16

sTaxeif) cucreMy I'B nenst no BepTHkann Ha
OTAC/BbHBIE 30HB C CAMOCTOATENBHBIMH Pa3BO-
KdMH H OTHAEJIbHRIMH CTOSKAMM JIJIA KAX/100 3005
(puc. 10.6). DTO CBA3AHO C OrPAHMHYEHMEM JiO-
NyCKaeMOro JIABNCHAA Nepell BoAopa3bOpHOH H
BO03anopHoi apmatypoit no 0,6 Mlla.

Ha puc. 10.4 uupKynsuMoHHbIi Hacoc BKITO-
YEH M0 YMCTO UMPKYNANMOHHOM (TIOHM3HTENbHOM)
cxeme, T.e. 10 HarpeBaTens. Takoe BKITioYeHHe
Hacoca JKOHOMMYHO TIPH JABICHUH B BOAOHPO-
BOjIe, JlocTaTodHoM ans paborel cucremsr I'B.
B Tex e BecbMa pACHPOCTPAHEHHBIX Cly4asx,
KOI'/la JABJICHHE B BOJOLPOBO/IE (HIH Aaxe nocie
TIOBBLICHTE/IbHRIX HACOCOB HA XOJOJHOH BOJE)
HEJOCTATOYHO /Ui (DYHKUHOHHPOBAHUA CHCTEMBI
I'B, umMpKyIanmoHHsId HACOC BKIHOHAIOT TO LUpP-
KYJISLHOHHO-IIOBBICUTE/IEHOM CXeMe, pacIoaras
ero mocie mogorpesa (Ha puc. 10.4 mokasaHo
TIYRKTHPOM).

IMpu 3HAYUTENLHOH OCTATOMHOH LHPKYIALHH
BOJH B CHCTEME TIpH MAKCHMANLHOM BOJIOpa3-
6ope [K. >0 B dopmyne (10.14)] ycrpamsator
oOBoHOI TPyGOTPOBO/ BOKPYT TeMI0OOMEHHHKA
(MAM  yacTH ero), riae MNPOUCXOAMT TOJOrpes
CMCIIAHHON BOJIONPOBO/IHOM M IHPKYJIAIMOHHON
Bosel (cM. puc. 10.4). Ilpu 3TOM yMeHBILAETCS
rpebyemoe ana cuciemsl I'B nasneHue B xonon-
HOM BO/JIOTIPOBOAE, TaK Kak npu BonsmioMm Bo-
Jopaibope, KOraa pa3HOCTb JABJICHHN B TOYKax A,
A’ u Touke 5 3HAYMTeNBHA, YACTh LHPKY/ISUHOH-
HOH BO/bI TNPOXOAUI MO TMNCPEMBIMKC, MUHYH
nojorpesatesih. Ilpn mamom ke BoaopasGope,
KOTJla TOTEPH JABNEHUS MEXIY TOUKaMu A M
b manel, 0oJblliaf 4acTh UHPKYJISIMHOHHOH BOIB
NPOXOJMT Yepe3 noAorpeBaTels BenecTBue HoJlee
3HAYMTCITBHOIO TH/IPABIMYCCKOTO CONPOTUBICHUA
NEePEMBIMKH.

Metonmka noabopa jauamerpa Tpybw mepe-
MBIYKH npuBedena B . 10.5. [ng JKciayaTanuoH-
HOH no/iper yTMPOBKW CONPOTHBIICHHS NEPEMbI4KH
TIPH OTKIOHCHHH (DAKTHHYECKHX TIOTEPh NABJICHHUA
B no,c[orpenm‘éne OT pacdeTHBIX (HATMpPHUMEP, NPH
OTJIOWKEHHAX HAKMIIH B TOAOrpeBaTeNAXx) Ha Ie-
pPCMBIYKE YCTAHABIMBAIOT PCTYJIMPOBOYHEIA BEH-
THITb.

10.5. Pacuer
llEHTpaJIHSOBHHI[HX CHCTEM

BoaopaiGopubte y3abl. B 1HpKyISIMOHHEIX
H TYNUKOBBIX CHCTEMAxX Ges KOJIbIICBAHHA nNOAd-
FOIMX CTOAKOB DACYETHBLIC PACXOJAbl BOABI Ha
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OT/AC/IbHBIX YHACTKAX NOOAalONLICI 0 CTOAKA oupene-
NS0T TIO TEM ke (PopMynaM, 4TO M IS XONOd-
HOroO BOI[OCHKEDKBHHSI B wnacrosee BpeMs B
NensX THOM3AIHAA WM MHAYCTPUAIM3ANMU CTPOH-
TEAbCTBA JIHAMETPbl  BOAOPAa3DOPHBIX CTOAKOB
OCTA4BJIAIOT, KaK NMPaBU.10, HEU3IMEHHBIMU IO BCEi
BBICOTE 3/IaHUA U ONIPE/C/IAIOT HX MO PACYETHOMY
PACX0/1y BOABI JUISL BCEro CTOSIKA B HEJIOM.

Ilpu KONbIIEBAHHH 9aCTH NOMAICUIHX CTOSKOB
pacyeTHBIH pacxo/l BOAb! N0 OTAEJLHOMY CTOfAKY
q* ; HaxomAT mo Qopmyne

ais = 0743, (10.9)

rae ¢"—pdcdeTHBii pacXon BOABI N0 CTOMKY, JI/C,
onpeneafeMblii Tak e, Kak W U1 XOJ0QHOro Boaocndd-
KEHHA, OC3 KOJIbLCBAHMS

PacueTHhie pacxoOibl BOJIbL, @ CIEA0BATEILHO,
H JHAMETPbl CTOSKOB, TPH KOJIbIEBAHHA TIQIY-
YAOTCHd MEHBIIIHMH, YEM B HE3dKOJIbIIOBAHHBIX
CTOAKaX, BCICACTBHC 4YCro YMEHBIIAETCH CTOH-
MOCTh Y3710B, OCOOEHHO B MHOIOJTaXHbIX 3/1a-
HuAx TeopeTHYECKH e BO3MONHOCTB YMEHhIlle-
HHSl PaCHYETHBIX PACXO/I0B BObl NO CTOAKAM NPH
MX KONBIEBAHUK OCHOBBIBACTCA HA OTCYTCTBHH
oaHOBpeMeHHOTO Hanboneiero orGopa BOABI M3
BCCX CTORKOB H BO3MOMXKHOCTH [EPETCKAHUA BO/bI
¥ BoJopa3bopHBIM KpaHaM HaHGoONCe HATpYKEH-
HOrO B JIAHHBIH MOMEHT BpPEMEHM CTOSKa wepes
MCHCE HATPYXEHHbIE CIOSKH H KOJbIYIOUIYIO
nepembidky. Jluamerp tpy0 noaarouiMx CTOSKOB
M NOJABOAOK K HMM noaGHpaloT MO CKOPOCTH
BOAH, TpHHHMad ee He Gonec 1.5 M/c. duamerp
KONbILy1OLlIeH NepeMblukl npH 00be/IMHCHAR CTOS-
KOB NPHHHUMAIOT HE MCHee AuaMeTpa croska. B
noABOJAKaX OT CTOAKA K BOAOPA30OPHBIM HpH-
GopaMm ckopocTh Bojbl GepyT He Gonee 2,5 m/c.

Mpu onpenesieny NOTEPL HANOPA TO CTOAKY
HA OCHOBAHHH TEOPETHHCCKHX M IKCTICPHMEHTATh-
HbiX JaHHBIX NPHHHMANOT, 4TO Bech Bogopasfop
CTOfIKA COCPE/IOTOYCH B O/IHOI TOYKE, OTCTOSLIEH
oT HAYana JBHXKEHHA BOJAB MO cTOosAKy Ra 40%
obuteit Amanel croska. [lpu nocnepoBarensHOM
pACTIONOKEHMH TONOTeHLUeCYIUMTE e Ha TOIako-
eM CTOSKEe B OOLILYIO JUIMHY CTOSKA BXOASAT Kak
NOAOTEHIECYIIMTE/IH, TAK H OTBCTBIICHMS K HHM
0T BEPTHKANLHOW 9aCTH CTOSKA.

Movepu Hanopa, M, no TpybonpoBoaaM y3na
HaxoAAT no Qopmye

Hh o= (1 + K)10 3, (10.10)

rae (—yACHbHBIC NOTEPH HATIOpA, MM, HAd TpeHHE, Olpe-
JENREMBIC C YYCTOM YMCHBLUICHWS BHY'1 PCHHCTIO JHAMC1 pd
prﬁ Pa3’sIAYHOTO pOnd OTIOXKCHHAMH, BEIHYHHA KOTO-

PLIX 3dBHCHT OT KA4CCTBA liOCT}‘l‘laK)llIcﬁ B CHCTCMY BOORI
(OpK OLCYTCIBMH JIAHHBIX TOJNUIMHY OT/IOKEHHA MOXKHO
B [ICPBOM NPHOAMKCHAH OPHIMMAThL no Tabn 10 3),
/- mana yuacrka 1pybsl, M, K ;- ko3p{UUMEHT, yuM rbl-
BAKOLLMIA IONOIK 1 eJiLHbIe THOTEPH UaBJICHMA Hd MECTILIC
COIPOTHBACHNA W paBHpm  0,5- 114 BoAOpa30OpHBIX
CTOAKOB ¢ mnonotreHuecymmnrenamu, 0,110 xe, Ges
nojoreHuecylMreneii, 0,5 JUis OTBETBICHHH K CTOsKAM
ot Mardetpasiei, 0,1 - i UMPKYASUMOHHBIX CTOSKOB
lloTepu Hamopa B KoJbuyrouieH nepeMerdke
HE YYHTHIBAIOTCH,

Hna sakpriTeix cucteM ['B Ge3 ofpabotku
BO/IOTIPOBOJIHOH BOJIBI, NpH mojabope MaMETPOB
TPY®O MOKHO HCTIONB30BATH TADIHIBI M HOMO-
TPAMME], OpPeAHA3HAYEHHRIC JUIS XOJIOHOTO BO-
nonpoposa OpHako, Npu 3TOM Ciie/yeT YUMTHI-
BaTh, YTO NMPH OJIHOM H TOM e Pacxojle BOIbI
CKOpOCTH BOJbI M mnOTepM Hanopa B Tpybax
rOpAYero BOJOCHAOKEHHA C OTIOKEHHAMH OyIyT
Goneie. To3ToMy naHHBIE, NONyYacMBle O Tab-
JIMIaM W HOMOrpaMmam JUIS XOJIOJIHOTO BOJIO-
NMpOBOJA, CNEAYET YBE/IMYMBATh, YMHOXKAfd MX HA
COOTBETCTBYIOLINE KOppeKTHpyloume kod(duim-
edThl. K, —Nita ckopoctd Boawl # K, — A7 yaern-
HBIX NMOTEPb HaNoOpa. 3JHAYEHUS KOPPEKTHPYIOUIMX
ko3t ummentos K, n K, Ans BOAB MOCKOBCKOTO
BOJOMNpOBOAA Jlanel B Tabm. 10.3.

TABJIMLIA 10.3
3HAYEHMS KOPPEKTHEYIO[IIHX KO30OHUMEHTOB

0 v

Juamerp, MM, YMeHbiLCHWE aHaMerpa, K, K,
TpyObI MM, BCUJIEJICTBHE 3apaci AHMA

(no CHuIT 204 01-85)
1OMHB-  BUY ) peN-
HATb-  HUR
Hb
15 157 3.6 387 1,68
20 212 1.8 277 1,48
25 27,1 4.0 234 1,38
32 359 42 1,93 1,28
40 41,0 43 179 1,26
50 530 4.5 1,61 1,20
70 69,0 4.6 1,44 1,15
80 82.0 48 137 113
100 100,0 5.0 13 | 6]
125 1250 52 1,28 1,09
150 150,0 5.4 123 1,08

B cucreme ropsiero BojocHabGxeHus C He-
NOCPC/ICTBEHHBIM OTOGOPOM BOJIBL M3 TEIUIOBHIX
ceTeH, a TAKKE B CHCTEMAX C COOTBCTCTBYHOLICH
00paboTKOA BO/ILI OTNOXEHHA B TPYyDax orcyTer-
BYIOT, M 3Ha4cHMs ko3(duumentos K, u K, pasunt
SAHHUIE
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IMpn oTcyTcTBHH Bojlopa3bopa Tpebyemniit
PACXO/ HHPKYIAUHOHHKIA BOJBI, Ji/c, onpenensoT
BHauane 0 gauboliee yaaneHdoro (AansHero) or
nogorpeBarteis y3na no Qopmyne

it = Qu:/10°Arz C, (10.11)

rae Q¥ —norepu tennotsl, BT, BceMn noaaloOUMMK TPY-

OONpOBOA4MH y31a, Af [}~ NONYCTHMOC OCTHIBAHHC BOIbI,
°C, na ee nyTH OT passojusiueio Tpybonposoma ao
JasibHel BOI0pa3bOpHOR TOYKH CTOSKA, KOTOPOE NpH-
HUMAIOT paBHpiM 57 C—id 3maHKA  BBICOTOR O ue-
ThipeX 3taked u 8,5°C- cBBIUE 9YeTBIPEX ITaxeH,
C'~ TeII0EMKOCTh BOALI, paBHas 4,19 xIx/(xr °C).

O6imiee ocTHIBAHHE MPKYJIAIMOBHOM| BO/Ibl OT
noJIorpeBaTess A0 jlajibHeH BoI0pa3bopHOi ToY-
KH He JlomkHo npessiiath 10°C.

floTepy TemIoThl NOMa0MMME TPYBONpPOBO-
JIaMM BCEro y3jga Haxo4AT mo Qopmyse

1
=Y0l, (10.12)
1
rne Q,-mnorepy Temwrtorh, Br/m, | M Tpybomposona

NAHHOI O AMAaMEeTp4, NpHHAMacmbic no Tabn. 104, [ -
JUIBHA Y4acTka, M, TpyGonpoBoaa NaHHOIO JMamerpa

TABJIMLIA 104
MOTEPH TEILIOTBI TPYBAMM CEKLIMOHHBIX YWIOB
Mecio H ciiocod npoKsaikH Tensonorepy, B, 1 M TpyGonpesona anamerpoM, Mm
15 20 25 32 40 50 70
naslbie N0AAIONBE CTOAKH (HIONHPO-
BauMbic) NPH HpoKnaake WX B 1wipabe
H1H B ROMM) HAKAUH OHHON 1Uax1e -~ - - 19,72 22,16 27,14
25,29 28,42 8
Bonopasbopubie C108KH (H30IMPOBAH-
NbIE) TPH NPOKJAJKe MX B LMAXTE CAHM-
1apHO TexHHYeckoH kaOuHel, 8 Ooposle
WM B KOMMYIHKAIMONHONK WwaxTe B _ _
6o HONOTERNECYIIM re.IeH 11,25 12,53 138 15,66
14,85 16,47 18,21 20,65
€ N0ONOTEHIECYIHTEIAMHA 20,65 24,01 29,35 - -
27,14 31,67 38,63
Bonopasbopubie crofk (HEHI0AHPOBAH-
Ibie) UpH UPOKIANKE MX B LUaxTe caHW-
Tapuo-rexuuveckoll  kabunw, Gopoine,
KOMMYHHKAUHOHHOMH 1WaxTe Wi OTKPRITO
B BAHHOI KoMHa1e, KyxHe y@] 29.58 35,03 43.85
31,67 38,98 46,17 51,717
Pactipene/MTe/IbHbie 1py0onposo s
(H30AHPOBAHIBIE) W NOIKMOYAIOLIHE YUa-
CTKH CIOSKOB {nomdiolnse)
B [I0IBAIE W Hd NeCIHn4HOl kieike 15,66 17,4 19.14 21,81 24,13 27,14 33,18
19,26 21,34 23,55 26,8 29,7 334) 40,83
Ha TEIIOM Yepadke 13,46 15,08 16,59 1891 20,76 23,43 28,54
17,05 19 14 20,99 23,89 26,33 29,69 36,19
HA XOJOAHOM Hepiake 19,26 21,46 23,55 26,91 29,69 33,41 40,83
22,85 254 27,96 319 35,26 39,67 48,49
LupxysunoHisie TpyGonporoas:
B 110ABAJIC (HIOANPOBAIINLIE) 12,& !4,04 15,43 l_?,g 1_9,_31 ;1,81 26:68
16,24 18,1 19,84 27 2494 28,07 34,34
Ha Te(LIOM HepIdKe (M30/IHPOBAH-
bie) 10,44 116 12,76 14,62 16,01 18,09 22,16
14,04 15,54 1717 19,6 21,58 24,36 29,81
Hd XONOQHOM Yepaake (M3onupo-
BalHBbIE) 16,24 18,09 19,84 22,5 2494 28,07 34,34
19,84 22,16 24,24 27,49 30,51 34,34 4199
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Hpodoaxncerue maba 10 4

Mecto H cnocol npokJia/iki

Tennonorepn, Br, 1 M Tpy6onpoBosia IuaMeTpoM, MM

15 20 25 32 40 50 70
B LOMELIEHHAX KBAPIAPbI (He-
W30NHPOBAHHEE) E 28,54 33,87 42,46 49,88 60,32 83,52
31,2 38,4 45,59 57,07 67,05 81,08 112,29
Ha NECTHHYHOHW KieTke (Hen3osnpo-
BaHHMIE) 27,26 33,52 39,67 49,65 58,35 70,53 98,02
35,26 43,38 51,27 64,26 75,52 91,29 126,90
LIMpKy 1S UMOHHBE CTOAKH NPH NPOKJIaj-
K& BX B WTpdbe CAHHTAPHO-TCXHHYECKOH
kAOHHBI WIH B BAHHOW KOMHaTe
H3OHPOBAHHBIC 9.74 10,9 11,95 13,57 14,96 16,94 20,65
13,34 14,96 16,36 18,56 20,53 23,2 283
HCH3ONHPOBAHHBIE 21,58 26,68 3,44 39,44 46,4 56,03 77,95
29,58 36,54 43,04 54,06 63,57 76,79 106,84

Mpumesanwe. Han weproii yxasamm temnonotepn | M TpybonpoBoja CHCTeM TOpA¥Ero BOJOCHAGKERHS, NPHCOCAHHEHHBX K
JAKPHTHM CHCIEMaM TenUIoCHAGXenus, noa 4eproil K OTKPRITEIM CHCTEMaM TeluiocHaGmenns

KonuuecTBO BpeMeHM, 3aTpauuBaAEMOro Ha
pdCcYETHI 110 BOJIOPA30OPHBIM Y3/1aM, 3HAYUTENBHO
COKpallaeTcs NMpM HMcnoJib3oBaHHM Tadm 10.5 u
106

INpumeuannwe. Ilpn coctaBnennn Tabn. 10.6
NpEHATO: JHaMeTphl Tpy6 no Ttabn. 10.5, Hopma
3acecHHOCTH —4 4ell Ha KBAPTUPY, NOTEPH Tel-
n0Tei Tpybamu —no tabn. 10.4, nepemaj temme-
paTyp BOAK MO CTOAKY INPH LMPKYISITHOHHOM
pacxone —8,5°C.

JUts  YMCHBIICHHMS  PACYCTHBIX  PACXOLOB
IMPKYJISIHOHHOH BOABI TIO CHCTEME B LEJIOM
NpH CTAaHJAPTHHIX BoJjlopa3GopHbix y3nax CHull
2.04.01-85 pexomernyeT MpHHMMAThE NMOTEPH Ha-
mopa B HUX TPH UMPKYJISIUMOHHOM pexume (1o
NOAONIHM H LHPKYISUMOHHBIM TPy bonposoaam)
IIPH 3aKPHITHIX CHCTEMAX TemlocHabxenus ot 4 10
5 M, IpH OTKpbIThIX cucTemax -2 M. Tlpu 3TOM
BCE Y3/1bl CHCTEMEI JIOJDKHBI ORITh pACCUMTAHBI HA
0/IHO H TO e MAJCHUE Hanopa ¢ OTKJIOHEHUAMM He
oonee + 10%.

Pacnojiaraemoe mnajiecHMe Hamopa, M, I8
pacieTa UHPKYTSIHOHHBIX TPYOOMPOBOAOB y3sa

Hi! ., HAXOIAT MO Pa3HOCTH
Hitor = Hyzor — sz.clrv (10.13)
rae M, ., —0pAHATAS TOTEPH HANOpPA, M, NO yuiy B

nenom, H . —nOTepu Hanopa, M, N0 NOJAIOLIMM TPY-
fGonpoBoaaM y3iid, npuHaMacmeic no tabn 106

Mo HafjeHROMY pacXoJly HHPKYJISIMOHHOH
Boaei B yute (cm. Tabn. 10.7) m noaydeHHOMY
snaqenuto Hi: ., NMOAOMpAlOT JMAMETP LMPKYJs-

TABJIMLIA 105

PEKOMEHIYEMBIE JHAMETPBI TPYBOITPOBOOB
CEKITMOHHBIX Y3JIOB

MecTo npokianks Tpybonpososa PekoMeHTyeMbiil

JHAMETD, MM

BoaopasbopHee CTOSKH B LIAXTAX CAHH-
1apHO-TeXHHYecKuX kaGHH 31aEAN  BLCOTOMN
9-16 3raxedt 25

JlonoJinn relibibIe CTOAKH, NPOKJIaabLBae-

MBI¢ B KyXHAX AJIA nONAYH BOALI K MolKaM B
3AAHHAX BRICO1OH 9-16 Iraxeii 20

[naBupe CTOSKN Topsuero BoaocHAGKe-

HHS NPH BEpXHEH paiBojKe
B 3MAHAAX BEICOTON 14 3Taxed npH o6-
cngnrxndnun Y3/10M KBapTHP

7

50

110 70

B 3JaHUAX BRICOTOH 15-16 jramci 80
LIMpKYIAUAOHABE BEPXHHE (HAH HHKHHE)
YHACTKH KOJIBIYIOHINX NEPEMBIMEK, TIO/IKIIHOYAI0
IIHE YYACTKH NOAAKIMX TPYGONpOBONOE NpH

00CIyKUBAHHH HMH BO1OPJ300DHBIX CTOSKOB

OlHOr O 25

IBYX 32

Tpex n Goee 40

Ipumenanne, Tlpn BLGOPE AHAMCTPOB NEPEMBIYEK W TOJ-
BOJALIAX Y44CTKOB AONOJHATE)ILHLE CIOAKH B KYKHAX JIOMyCKaet -
CH He Y4HIBIBATL

HHOHHOrO CTOHAKd. B HEKOTOPBIX cCliy4yasx s
TONyscHUS HYXHOro 3Havenma HiZ ., uMpkyns-
IMOHHBIA CTOSK COCTABIAIOT M3 TPYD JBYX cMmex-
HBIX JHAMETPOB, OT MCHBIICTO K GOJIblﬂeMy mo
XOOY BOJIKI

Ipu BepxHe# pa3BOJAKE M HMXKHEH KOJbILy-
IOIIEH TICPeMBIYKE B y3aax (B 3j1aHMAX cBhiuc 12
TaXei), a TAKKe NMpH BOAOpa3bOpHBIX y3iax M3
TMapHEIX CTOAKOB ¢ oOBbe/lMHEHMEM HACTH HX
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PACYETHBIE JAHHBIE /I CEKIIHOHHBIX Y310B

TABJIMLIA 10.6

DTaknocie Yucno croskos  Ymeno Pacuer- [launa  TennonorepnPacxon Morepn nanopa, M, B Cxema nogaun
B yaie KBAPTHD HLIK pac-3Taxe- B 1OJAOWEHA UMPKYIS-  NOJAKOUICH YacTH yana  BOIbI HA BOJO-
B y3jle X0] HA CTOAKA 4acTd y3na, pHoHHOM pasbop
B caHW- B KyxHe ROADPAN1: CANR? Br BOMBL /S oy ympky-  npw Boso-
Tapio- 6op q.;. Tapuo- nansoHHOM  pasbope
TEXHH- afe Texau- pacxoue
uecKoit Rzt BOMIM
e — kabune,
M
5 2520 0,071 0,02 1,02
5 4 20 1.01 6 3025 0,085 0,04 3,24
7 3530 0,095 0,06 4,86
5 4538 0,128 0,09 431
9 4 = 36 1.4 6 5446 0,153 0,17 5,66
T 6341 0,179 0,28 6.85 Huxnsis pazsoaxa
5 7211 0,172 0,19 1,52
12 4 48 1,67 6 7861 0,203 0,33 8,85
7 8472 0,239 0,58 1,13
5 7025 0,198 0,17 4,95
12 4 2 48 1.67 6 8235 0232 0,32 6,75
7 9445 0,266 0,47 6,40
5 7060 0,199 0,29
14 4 56 1,84 6 8472 0,266 0,52 481
7 9884 0278 0,88
5 8198 0,231 0,3 481
14 4 2 56 1,84 6 9608 0271 0,45 Bepxuss passon-
7 11020 0,310 0.69 Kd
5 10589 0,299 0,28 3,19
14 6 - 84 2,38 6 12707 0,358 0,44
7 14825 0,418 0,76
5 14119 0,400 0.3 2,7
14 8 - 112 2,89 6 16943 0,48 0,49 BepxHnas pa3soa-
7 19467 0.56 0.8 Ka
5 8068 0,227 0,32 2,34
16 4 64 2 6 9682 0,273 0,57
7 11295 0,319 0,89
5 12102 0,342 0,37 2,57
16 6 - 96 2,6 6 14523 0,41 0,57
1 16943 0477 0,89
5 16136 0,455 0,36 2.84
16 8 i 128 3,16 6 19367 0,545 0,6
7 22591 0,636 0,87
5 9367 0,264 0,3 234
16 4 2 64 2 6 10981 0,310 0,51
7 12594 0,355 0,37
5 13400 0,378 0,32 2,57
16 6 2 96 2,6 6 15821 0,446 0,52
7 18241 0,515 0,79
5 6000 0,170 0,06 1,56 Huxuna paspoaka
9 4 4 36 14 6 6907 0.197 0,09 1,93
7 7815 0,221 0,14 2,25
[MPKYJIAUMOHHBIX CTOAKOB B o0umit TpybonpoBoj  ofuiero ans  y3na (y3noB) [MPKYJISUMOHHOTO

(cm. puc. 10.5,6) Tpebyemsic moTepu Hamopa B
y3ne TNpH LUMPKYJIANMOHHOM PEXHUME CHCTCMBI
TOMY9AlOT HCKYCCTBEHHBIM YBEJMYEHHEM JUIHHHI

TpyOONpOBOAa MM BCTaBKOH B Hero TpyOm
MEHBIIETO [MaMeTpa nepe/l NPUCOeAHHEHHEM ero
K UMPKYJISIIMOHROH MATMCTPATIU.
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Bo Bcex HA3BaHHBIX CJIY4asX TONYYEHME
TpebyeMoii moTepu Hanopa B y3ie (y3/ax) mytem
YCTAHOBKH [IpOCCENMPYIONMX JHapparM MeHee
TIPeANOYTHTENBHO, HEM NCKYCCTBEHHOE YIUIMHEHHE
obulero IMpKyJIsuHOHHOro TpybonpoBona, Tak
KaK ycTaHOBKa auadparm renccoobpasna Tonbko
nociie TMPOMBIBKH BCEH CHCTEMBI, YTO YCIOXHAET
OKOHYAHHME PaBOT 10 COOPYKEHUIO CHCTEMBI.

Paisonsmme tpyGonpopoznl. IIpu npoexTn-
pOBaHWA KBapTaihHbiX (HapYXHBIX) Tpy6onmposo-
7I0B NOTPEOHOCTH B TOpAYei Boe 0OUIECTBERHBIX
spannii onpegensiror mo CHuIT 2.04.01-85 wim
yepe3 JKBMBAJICHTHOE YMCIIO XHIBIX KBADTHD CO
cpeaHeil 3ace/IeHHOCThIO YeThipe dYenosexka (Tabi.
10.7).

PacueTHbIie pacxo/ibl BO/bI B MOJIAIOUINX TPY-
GonpoBojax OeCHMPKYJISLMOHHBIX (TYNMKOBAIX)
CHCTEM OTIPEICIAIOT TAK K€, KaK M MPH XOIOIHOM
BOJIOCHAGXEHUH, T. €. TIO YHCNY ANPHCOE/IMHEHHRIX
K y4acTKy BoJopa3bopHbIX npufopos M pacxoamy
Bo/bl OfHHM TipuBopoM. CKOpoCTh BOjILI B TPY-
Gonposoaax mpueuMMarT JIo 3 m/c. TToTepu Ha-
nopa Haxoaat no topmyne (10.10), npunumas
3HaucHHs KOI(POUIMEHTA MECTHBIX COMPOTHBIIE-
Huit paBHeIM 0,2. TIpH 3aKpRITHIX cHCTEMAX TETLIO-
CH&ﬁ)KEHHSI, KOrjla Ucx0/lHag BOJLOMNMPOBO/HAS BO-
Ja He NoJBepraeTcs NpeaBapuTenkHoil 06paboTke
cornacuo tabn. 10.1, ckopocths Boaml B TpybHax
H MOTCPH HANOpA OMPEIeNsOT € Y4ETOM yMEHB-
LIGHHS BHYTDEHHEro JMamerpa Tpybonposona
BCACACTBHE OTOMKeHHH (cM. Tabn. 10.3).

[lonyucHHBIE IO PACYeTy TOTepM Hanopa (c
yseroM kodbdmumenta K;) no mojarommum u
UMPKYNALMOHHEIM TpyOonpoBoaam (xpoMe Tpy-
GonpoBO/IOB BO/IOPAa3OOPHKIX Y3/10B) HEKOTOpbLIE
HCC/IEIOBATENH PEKOMEH/IYFOT YBENIMYHBATE, YM-
noxas ux Ha koadduiment K., 3navenune xodd-
¢uumenta K, B KaX/10M KOHKDETHOM Cllyyae
MOXET GHTB NoJYy4Y€HO TONBKO Ha OCHOBE OllbIT-
HBIX JAHHBIX. B 4acTHOCTH, JUIS BOJBI MOCKOBCKO-
ro sogomposona MHUMUTIII* pexomennyet
NPUARMATL CTIeyIOIME 3HaueHus K.’ IS mo-
AQOMAX TpYOOTNpOBOAOB—5, IS UMPKYNAUHOH-
HbiX Tpybonposonos—2,5. Ilpu npumeHenun xo-
sppurmenta K, cieAyeT YyMEHBIIATE PEKOMEH-
JyeMBIC BBILLIC paC‘ICTthC CKOpPOCTH BOJ/Ibl B
Tpybonposonax Bo u3bexanue 4pe3mMepHO GOIb-
LWIAX TOTEPb HANOPA.

B UMPKY/ISIMOHHBIX CHCTEMaX pacieTHhIE

* Uyeraxos H. H., Ipyazuncknia M. M. 1 ap. Ilo-
poilerine  IPHEKTHBHOCTH PABOTBI CHCTCM  IOpAYero
pogocHaGxenus. -M.: Crpoinsaat, 1980.

TABJIMLIA 10.7

IKBHBAJIEHTHOE YHCJIO KBAPTHUP IS
HAWBOJIEE YACTO BCTPEMAIOIMXCH
OBIECTBEHHbBIX 3JAHUH

ObuwecTseHLIC 3MARNAN DKBHBa- [Npumeranne
nenrioe
HUCIIO
KBApTHP
Jlerckui cul na YACIO0 MECT
150 19 } -
0 4ACHY MecT
280 36 ¥

ObuleobpazoBate.ibAas KO-
N3 HA MHCJIO YHaLIMXCA
1176 45

[lo uncny ywammxcs
1000 39

M npenoAdBareici

Cronosaa na 200 nocanou-

HBIX MECT Ui NPHCTpoiika K
WwKonam 19 Tlo 4uciy peanusoBan-
HBIX Ouron
Mpodrexyuimne Ha 720

yqawnxes ¢ nuuwiebliokoM #

TIPOM3BO/ICT BENHBM KOpTy-

coM 55 Tlo ukcliy ywaimxcs,
NpenoaABaTEIRH H
4HCY PealiH30BAHHBIX
Biiron

CnanpHbiii xopnyc Ha 611 110 Mo =uCIiy MecT Win

MecT AR npodrexyyHanIn wKUTeneHh

Pafionsan nosiHKIMHHKA Ha 110

1100~ 1400 nocewenuit » cMe- Mo uncny GoALHBX
iy

Jlerckas noMKIMAWKA Ha 76

480 nocemenni B CMeRy

PonunbHuif oM ua 230 koek 69 \
TepauesTuueckuit ¥Opuyc Ha

360 Koek 108 jﬂu MACTY KOEK
Xupypravecknit Kopnyc na 90
300 koex
Kaunuveckast KyxHs IS
OoabHuI
Ha 400 600 mecr 50
} Tlo wacny peanuiosan-
na 800-1200 xoek 105 HBIX GIr0Q

TIpoaoBOJILCTBEHHBIH Mara-
anH camooboiyKuBaBHA TOp-
roBoit nuomaaLo, M

360

545 7 [Mo snciy paGounx
CMelanHbiii MarasHe caMo- MecT
oBCITy KHBAHNA roPronoﬁ
naomanso 944 m

Kade na 100 nocajioutbix
MmecT 25 1o 4HCIly peasiu3oBan-

HEIX GIiton

Tlo 4ucily peasin3oBaH-
HBIX GJIF01 B SHCay Ty-
HICBBIX CETOK

Pectropas Ha 350 nocagouHeIX 97
MECT

[ep—

lWikoasHo 6GasoBas CTOJIOBAS 123

Tipeanpusitae GuiioBoro 06-
CIIYKABANHA 5

ATe)ibe AHAMBHAYAILHOTO
NOWHBA H PEMOHTA OACHK B
na 85 paGounx mecr 11

Tio uncyiy pabounx
MecT

Hamsemnan obinecTseHHasn
yGopiax 11a 6-7 kaGue 7 Mo uncny Kpanos
ATC na 20 ThiC HOMCPOB 15 [o uucny aymeshbix ce-
TOK
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pacxofikl BOJIbI H4 TOJIOBHRIX YYACTKAX MOJIAO-
Hero TpyoompoBOaa JI0 MEpPBOro y3na ompeje-
N80T no Gopmyie

" =q"(1 + Ka), (10.14)

e g” - PACXON BOXBI HA Y9aCTKe, ONpEAeneMBIll Tak ke,
KdK M B TYNHKOBbIX cHCcTeMax; K, -koadduument,
YYHTHIBAFOMIMIH YBCIIHYCHHC PAcXOla BOIbI Ha yJacTKax
roiiopaoro tpybonpososa BeaedcTeHe paboThl UMPKY-
JAINHOHHOTO HACOCA.

3nayvenuc kodpduumenta K ;. 3aBUCHT OT OT-
HOUIEHHS pAacuYeTHOro pacxofa BOAbLI Ha BOJO-
pa3bop ¢" k pacxojly IHPKYNSUMOHHON BObI Ha
JIAHHOM YHACTKC CETH ¢ B NMPKYIAIHOHHOM
PEXKUME CHCTEMBI;

g4 g™ 12 13 14 15 16 17 18 19 20 2,1 u Gonee
K, ....057 0,48 043 04 038036033025012 0

Pacxof npM O/JHOTHIHRIX BOJOPA3BOpPHEIX
y3Jax OnpejlefioT NpHONIHKEHHO KaK IpOH3BE-
JIEHHE pacxoja IMPKYISIHOHHOM BO/IbI B JIaJIbHEM
BogopasfopHom yine (cm. tabm. 10.6) na umcio
BOJOPa30OPHbLIX Y3/I0B, MPUCOCAMHCHHBIX K pac-
4eTHOMY y4acTky TpyGonpososua. Ilpu HeojHo-
PO/HBIX BOJIOpa3bOPHBIX y3JiaX pacXod [HPKY-
JISIMOHHOW BOJBI /Ul ompejeieHns koddduuu-
eHTa K, npubIMXEHHO HAXOMAT MO BRIPAXKECHHIO

i

q" =2 g M,, (10.15)
1

rie ¢t -pacxom BOAB B TOM HIM HHOM y3iie, Ompe-

nenseMerd no Tabn. 10.6; M, —4ucao OAHHAKOBLIX Y3108,

npume}mueaﬂux K NaHHOMY Y4YacTKy CCTH.

Pacder MarucTpanbHeIX IHPKYIAUMOHHBIX
TpyOONIPOBOAOB TPOM3IBOAAT NOCIIE ONpPE/IeIeHHs
PACX0JI0B BOJIBI Yepe3 OT/Ie/IbHbIE Bolopa3bopHble
y3nel. JIas fansHUX Y3N0B pacxojkl BOJIbI Ompe-
nensiroT oAHoszHayHO o Tabm. 10.6, pacxojum xe
UMPKYNSIHOHHOM BOJBI 4epe3 OCTANbHBLIC Y3JIkI
MOTYT ORITH Pa3sjiM4YHRl B 3aBHCHMMOCTM OT TIPH-
HATOTO PEIICHHS 1O [MPKVIAIMOHHBIM CTOAKAM
y3710B. Takde CTOAKM MOTYT OBIThL OOWHAKOBBIMH
B K4X/IOM 3JIaHHH WAM UX THAPABIMYCCKMC Xa-
PAKTEPUCTHKHM MOTYT YBENWYHBAThCA OT JIAILHETO
(no xo/1y Bozkl HA BOjlopa3Gop) kK OmnKHEMY y3uy.
ITpu nepBOoM pelICHMM CO3/IAFOTCA YCIOBUA JIS
HHIyCTpHANH3anuM paboT, HO HECKOJBLKO YBEJH-~
YHBAKOTCH PACHETHBLIC PACXOABI LHMUPKYJIALHOHHOR
BOJIbl IO CP3BHCHHMIO C TEOPETHHECKM HEeoOXomM-
MBIMH, TIDH BTOPOM pCIUECHHM HaoOopoT.

B Hacrosiimee BpeMs, Kak NpaBHio, TMpHME-
HAKOT i'leBOC pCLICHHAE, B sTrom cay4ae HCKOMBIE
pacxoidbl BObI 10 OT/ACABHBIM Y3/1aM KAKOH-IHOO

BETBH CHCTEMBl 3aBUCAT OT TPHUHATON cTeneHy
PACKPBITHS NhC3IOMCTPOB (JIHHUE HAmnopoB) Mo
pa3BosiuM TpyOonpoBojaM Mex/ly KpaiHUMM
BOJNOPa30OPHBIMI Y3AMH PACCUMTHIBACMON BeT-
BH CHCTEMBI.

Jns OneHKH CTeNeHH pPACKPBITHS Nbe30OMET-
POB B ILMPKYJIAITAOHHOM PEXHME CHCTEMB TNpH-
MeHsioT napamerp B = HY% /H,. ., pasublii
OTHOIICHHIO TIOTEPh HANOpa B Pa3BOASIIUX Tpy-
BonpoBojiax MexJly KpaHHHMH Y3JIaMH BCTBH
HE:I€r ¢ novepsM Hanopa B JlalibHEM BOJIOpa3-
Sopaom yine H,... OnTtuManpbHoe 3HAYEHME
napaMerTpos P xonebnercs or 0,8 o 1,6.

C [OCTATOMHOM /71 NPAKTHKH TOMHOCTHIO,
niosiarasi paBHOMEPHBIM TAJICHHE HANOPAa MEXy
KPAaiHUMH Y3NaMH TO JUIMHE BETBH, PA3HOCTh
nanopos AHMTS7 Mekay ToJaloUMM H [MPKY-
JISHOHHBLIM TpyGONpOBOAAMH B TOWKAaX TpHCOE-
JUHEHHUA K HUM TOTO WJIH HHOro BDJIOPE']ﬁOpHDl"O

cir

y3J1a M PACXOJ BOJIBI ¢f ; YePEe3 NPHCOEUHACMBIil
y3el onpeAcsioT nd dopMynam:

AH?::‘" = I—qu.n'r(1 + BI;/,'{O)) (10[6)

g =g J1+BL/,, (1017

rac H, . H gl COOTBCTCTBCHHO NOTCPH HAropa, M,
H pacxol UMPKYJISOHOHHOH BOMBI, 1/C, B AambHEM
Bojopa3bopHoM yaue; [, AuMHa TpyGonposoma Mexiy
KpaiiHMM# Y31aMH BCTBM, M; /;— IiHHA TpyGomnpoeoaa ot
AAJIbHCTO y3JI4 10 MCCTA NPHCOeAHHCHHSN i-ro y3na, M.

PacucThbie pacxoabl MPKYJAUHOHHOH BOMbI
yepes OOIICCTBEHHBIE 34AHHA ¢°7 ONPCAE/ISIOT
npubmmkenHo  (Meroamka MHHUUWTIITa) no
dhopmyne

q:ir ~ f{‘x" \/Huz,cirllH:i:ﬁ’ ’ (10]8)
LHIe g5~ ycnoBHbIH PacXod BOABI, IPUHAMACMbIH PaBHbIM
0,25 nfc; H,. ., UPHHATOC NajicHHe HANOPA B JAaNbHCM
BOIOpa300PHOM y3Jic XKHIOro Noma, M; HY!“"—nanenne
HANOpd Ha IOJIOBHBIX YYACTKAX OTBCTBIICHHH K 051]10(2’1'-
BEHHOMY 3/JAHMIO TIPH YCIIOBHOM PAacXolie BOIBI, PaBHOM
0,25 nfe.

Jas yBenwdeHuws moreph Hamopa B IHPKY-
NANMOHHOM KOlblle OOIIECTBEHHOTO 3/IAHHS HA
MPKyNS1IIHOHHOM TpyGomposone (B mnojaBae)
JIeNakoT BCTABKY M3 TPYOB! MCHBINETO JHAMETPA,
JUIMHY KOTOPOH OnpefensioT M3 YCJIOBHs MNOJY-
YEHHA NOTEPH HANOPA B IMPKYJIAIMOHHOM KOJIBIE
3/aHHA, pPaBHOW pa3HOCTH Hamopa B TO4YKax
NPUCOE/IMHEHHS OTBETBJIEHMA K OCHOBHBIM Ma-
TMCTPAIbLHBIM TpyOonpoBojam.

Jas npeasapaTensHOM onenku obuero pac-
XONa IMPKYNAUUOHHOK BOJLI B CHCTEME MOXHO
MCIIOJIL30BATEL (HOPMYJITY
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i
g~ (1 +021B)Y gir M, (10.19)
1
rae P OpMHATLIA KOHCTPYKTHBHbIA TIapaMeTp cHCTEMbI
i

Ans ganbHeH BETBH; Eq;".iMi—cyMMa npoM3peIcHAR
IHPKY1AUHOHHOTO pacyéona BOOH MO JanbHEMY Y31y
oraenbHoro 3mamuA (oM. TaGa. 10.6) wa uucno ojm-
HAKOBHIX Y3JI0B.

Jns onpeneneHds AMaMeTPOB LHUPKYNS1HOH-
HOro TPYOONpOBOAa MEXNY KpaiHMMH Yy3ITaMu
NIANTLHCIT BETBH HAXOJAT pacrnojiaraeMoe yJaeasHoe
majJeHAE HATOpa Ha TpeHHe, M/M, 1o popmyre

i = HE (1 — b)/1,(1 + K)), (10.20)
rac H4T“'-npHusATOE NAJICHHE HATIOPA O MATHCTPAJIb-
HBIM TpyOONpoBOAaM Aanbiied BETBA MEXIy KpaHHHMH
B0A0pa3bopHBIMH Y3iamu, M; b-koadduument, yuuThI-
BAIOIIT MOTEPH HATIOPA N0 MOJaromeMy TpySonposoay
fnpu nponycke 4epe3 HCro uHpKyJIMUHOHHOIO p‘dCXOJ]a
BOJUBI M NpuHAMacMeli paBEBM 0,1-0,15; [, - niuna
TpyBonpoBoia MeXIy KpaliHEMH yinamu, m; K,-koad-
(UIOHEAT MECTHBIX COMPOTHBICHHHA, paBunii 0,2,

Juamerps Tpy® TONOBHRIX Y4acTKOB LMp-
KY/JALMOHHKIX TPYOOTIPOBOAOB OMNpENE/IAIOT TIO
CKOPOCTH BOABI, NPHHMMAs € 10 3 m/cC.

Otsersienns. [Tloparonmme TpyGonposos!
OTBETBNCHHS PACCYMTHIBAIOT TAK XKE, KAK M MO-
nawouide Tpybonposobsl ocHosHo# BeTBH. [Ipu
3TOM PacXOXACHMC B TNOTepsAX Hamopa To OT-
BETBJICHHIO H COOTBETCTBYIOIIEMY Y4ACTKY OCHOB-
HOW BeTBM He joynkHO mpeshrmmuath + 10%. Ilo
NaJdbHEMY Y3ily OTBETBJIEHHS pPacxoji UUPKYs-
LMOHHOI BOALE HaxoaaT no 1aba. 10.7. AuaMeTpor
UMPKYJSIIHOHHOTO TpyOONPOBOAA OTBETBJIEHHS
onpeNeNsAoT B TAKOH nocelopaTebHocTH: 1) 3a-
AI0TCA MAKCAMAITBHO-ONTHMAJIBHBIM 3HAUCHHEM
napamerpa P s OTBETB/ICHHS, NPUHHMAs €ro
paBHeIM 1,6, 2) HAXOmAT pacxojibl HMPKYIAIMOH-
HOWM BOABI 1O OCTA/LHBIM Y3JIaM OTBETBJICHMS
[¢popmyna (10.17)] # pacXosl BOAbI HA OTAETBLHBIX
yuacTKax 1MpPKyJIsMOHHOro TpyGompoBoja oOT-
BETBJICHAS; 3) OMpeAe/SIOT AMAMETPhI LMPKYJIsi-
IMOHHOrO TpyBonpoBoaa Mex/ly KpaiHUMY cTOS-
KaMH OTBETBNECHHS TO PACXONY BO/IbI M JIOmYyC-
THMOH TOTepe JAB/IcHMS HA TPEHHE, KOTOPYIO
Haxoaat no hopmye

i =BH, 4 (1 — B) 103/i(1 + K), (10.21)
rae H,, ~UOTCPH HANOPA, M, B NdNbHEM Y3jie OTBETB-
nenust; b- ko3 GRUMERT, YUHTHIBAIOIIAI NOTEPH HANOpa
B NOJaroICM "E]))‘GOHPOBO}]Q H []pKHHMaCMHﬁ paBHBIM
0,1-0,15; /- nn@na, M, MEXIy KpaliHHMH Y31aMH OTBCTB-
nerns; K;—k03bOHOHCHT MECTHBIX CONPOTHBJICHHUI, paB-
il 0,2;

4) noaduparT OHAMETP rOMOBHOIO Y4acTKa
LUMPKYJISIIMOHHOTO TpYGONpoOBO/a OTBETBIEHUS
HA TIOTEPIO HATIOpa, OOpeAesseMylo no dopmyie

HG = [H&{ ~ BHuwl(1 —5),  (1022)

e HY ' pa3mocTh HAMOPOB, M, B MAFHCTPANLHBIX
TpyOONpOBOAAX B TOYKE NPHCOSAWHEHHA OTBCTBJCHHS,
H,, ., ~TOTCPH HANOPA, M, B JA/bHEM Y3jie OTBCTBICHHS,
b—ToT we xoadduumment, uto H B dhopmyne (10.21).
Ecau McKOMBIE [MAMETDHI HADYXKHOMW CETH
TIONIYYarOTCHs MEHee 25 MM TO, OCTaBisAs IMaMETp
TPyOhl PABHEIM 25 MM, HYXHYIO TOTEPIO HAnopa
NOJIY4aI0T YCTAHOBKOMH JIpOCCENUpYIOLeH 1HaibpI,
AHAMETP OTBEPCTHMSH, MM, KOTOPOH HAXOIIT HO

hopmyne
d=215 [q//H,,, (10.23)

T g - pacxon npoxoasiueit soast, n/c; H,,~niburounas
Pa3HOCTE HANOPOB.

Iaibr guameTpom MeHee 10 MM 3ameHs-
I0TCA PEryJIMPOBOYHBIMH KPaHAMM.

B OTHENbHBIX caydasx LISl YBA3KH TOTEPh
HATIOpA B OTBETBJIEHWH C MOTeped Hamopa B
COOTBETCTBYIOLIIEM Y9aCTKE OCHOBHOM BETBH 3HA-
4YEHME TApAMETPa B JUIS OTBETBICHHS MOXET OBIThH
TIPUHATO MEHbIIE €r0 MAKCHMAIBHO-ONITHMATBHO-
ro 3HA4YeHHus, T.e. MeHblue 1,6,

KoRcTpyKTHBHBIE DEIICHMS IIMPKYISLMOHHBIX
CTOSKOB C M3IMCHAMLICHCA IH/IPaBJIMYECKOH Xa-
PaKTEpHCTHKOH KaK B OT/ENBHBIX 3JaHWAX, TaK
M B CHCTEMC B 1ICJIOM TPHMEHSIOT B HacTosLee
BpeMs oveHb peako. [To3ToMy MeToJIMKA pacyeToB
HMPKYIAIMOHHBIX PACXOJOB BOJbl M [IHAMETPOB
IMPKYJIAUMOHHBIX TPYOONPOBONAOB HPH YKa3aH-
HOM KOHCTPYKTHBHOM PELUCHHH LMPKYJIAITHOHHABIX
CTOSKOB B HAcTOAUEM u3jlaHiuu CnpaBouHHKa He
paccmaTpusaerca. Ilpu HeoOxoauMoOCTH yrnoms-
HYTYIO METOMMKY MOXHO HAHTH B mpelblayliem
u3jjanud  CrnpaBoyHMKa* WM B  coelMansHOH
mutepatype (Hanpumep, B yue6Huke «Tenno-
cHabxenne» moxn pea. A. A. Mornna—M.: Crpoit-
wu3jgar, 1982).

Hanop u pajnocTh Hanopos B TpyGonposogax
na peixoae ux w3 LITIL. TpeGyemuiii mamop, M,
B noaaomeM Tpybonposoae Ha Brixoje u3 LITIT
NpyM MaKCHMAanbHOM BoJlopasdope OnpeacistoT
no opmyite

Hio = (H'Y + (HY)" + H,, + H,

geom

+H,,
(10.24)

* CunpaBounnk npoekTHposingka. Y. [. Otoruienne,
Bomonposoa, xanannsanus. Maa. 3-e. M.: Crpodinsnar,
1975.
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rae (H") -moTeph Hallopa B TONOBHOM y9acTKe KanbHCH
seted cHcrems! (or LTI go mepeoro Bogopa3fopHoro
y3na); (H") ~noTepu Hamopa B JansHell BETBH CHCTEMBbI
OT mepBoro [0 nocieqsero BodopazbopHoro y3na;
H" —noTepu HANOpa B MOJAIOMKMX TPYGONPOBOAAX Jalib-

us
Hero y3ua; H - Hanop, M, HCOOXOAMMBI JIUIA NOXbeMa

BO/IbI HA Bmggi?y H, M, H3MepsieMyl0 OT och TpyOsl Ha
ubixoye n3 LITIT mo HauBonee BBICOKO PACIOIOKCHHOTO
BogopasbopHoro npubopa cucremsl; H— HCOOXOAMMBILHA
Hanop nepes BoAopastopHbiM 1pubOPOM, NPHAUMACMBIA

paBHbIM 2 -3 M.

TpebyeMyio pa3HOCTh HANOPOB, M, KOTOPYIO
JIOJKEH CO3/IaTh LMPKYIALMOHHBIA HACOC MEXK/LY
MOJAILIAM H HUPKYIAIMOHHEIM TpyOonpoBoia-
mu Ha Beixofe ux u3 LTIL, ompenensroT no
dhopmyne

AHIH-rlr = iih ¥ H

cir cir uz, cir

+ (H™) + (H"Y
(10.25)

rue H:‘"—norcpu B monaiomeM TpyGompomome B ump-
KYJHOMOHHOM PEeXHME CHCTeMBbl (ONpenesroics Jonod-
HHTC/IbHBIM  PACYETOM 10 H3BECTHBLIM JHAMCTpPAM [O-
JAIOMWHX TPY0 M DACXOOAM UMDKY/JSUMOHHOR BOMBI Ha
OTAC/TBHBIX Y4ACTRAX Ja/IbHCI BCTBH, BKIIOYARA I'OJOBHBIC
y4aCTKH); Hu'm—nm‘epl{ HANOpPa B JIANBHCM BOJOPAa3-
GopHOM y3lic B UHUPKYJBLIHOHHOM pexkmuMe (cMm. Tabun.
10.6); (H*)"— noTepH Hanopa 10 LMPKYNAUHOHHBIM TpY-
fonpopoaaM MEXAY KpaHHHME y3JlaMH JalbHCH BETBM,
(H""Y-noTepy HanoOpa B TOJOBHOM IHDPKYJISUHOHHOM
Tpybonporoge or LTIl no nepmoro momopasGoproro
y3/1a JajibHeH BETBH.

TIpu ycranoBKe UMPKYIAIHOHHOTO HACOCA TO
«IMOHM3MTENBHOH» CXEME —I0 BOAOMOAOT peBaTens
(cM. puc. 10.4) ero monaya noabupaercs Ha
OBNIMA pacyeTHBIR PACXOA LMPKYISUHOHHOH BO-
Abl B cucteme. HeoOxouMy0 pa3sHOCTL HANOPOB,
CO3/IZBACMYIO HACOCOM, HaxoadaT no gopmyne

Hz,m = H:.un + Hga (10.26)

raoe HY, -pa3sHOCTb HANOPOB MCKIY TNOMAOIHM M
WHPKYIIHOAIBIM TpyGonposojamu Ha Bbixoae B3 LITTE
B LMPKY/ISIIMOHHOM PCKMME CHCTCMBI, ONPE/ICIsNeMasn 110
dopmyne (10.25); H'-noteps Hanopa B UMPKYIALMOHHBIX
H NOoJaroLUKX prﬁonpono;lax. H BOJONOAOrpeBaTeIsx
B npcacnax LITII, ompesensemMast NpH mUPKYJIA UHOHHOM
pacxoac BOObI.

HeoOxoauMblii Hamop, M, B BOJIONPOBOJIC
mepeji HArpeBaTeneM HaxoJaT no dbopmync

H’;.mr = H:.Jol + H’;, (“)~27)

rae H' , —Hauop B nojaromem tpy6onporose Ha BhEXOAE
n3 LTI, onpenensiemsiii mo dopmyne (10.24); H*—no-
Teps HAmoOpa B mojgaiollieM Tpybonpopoic B Opedeiax
UTIT # noTepu wamopa B BOAONOJOrpeBaTe/ic NpH
pacueTHOM Bojgopa3bope, onpelenseMbie M0 METOAMKE,

M3NOKEHHOI B Ha3BaHHOM paHee PykosoncTse no npoek-
THPOBAHHIO TCIUIOBBIX MYHKTOB.

ITpu ycTraHOBKE LIMPKYJISLMOHHOIO HACOCA TIO
«MOBBLICMTEIILHOM» cXeMe —Tocne nojorpesaresis
(cm. puc. 10.4) ero moabuparor MO cro xapax-
TEPHCTHKE W3 YCJIOBHUSA paboOTH B JIBYX PEXHMAX:
NPH MAaKCHMaJILHOM H HYJIeBOM Bojiopa3bopax.

B nepBoM pexuMe (IpH MakCHMAJNBHOM
Bojiopa3bope) Hacoc JONKEH MMEThL 10javy,
omnpeaenseMyio no gpopmyne (10.14), T.e. ¢ yuerom
OCTATOYHON WMPKYIAIMM TPH MAKCHMAJIBHOM
Bojopa3bope. Pa3sHocTe HAMOpOB, CO3MABAEMYIO
IUPKYJIAIHOHHO-TIOBBICHTEIBHBIM HACOCOM, Onpe-
nensoT no gopmyne

AH,=H,—H,, (10.28)

rae H,-Tpedyemblii HAMOP B BOAONPOBOAC MlEped Mo-
JlorpesaTelieM, olipeselisemslit no dopmylie (10.27); H, -
(hakTHYeCKHil HAmOp B BOJONPOBOAE NeEpejl MOA0rpesa-
TENCM.

Bo BTOpOM pexuMe (IpH HyJIEBOM BOAOPA3-
0ope)  IMPKYIALUMOHHO-TIOBLICHTENbHBIH  HAcoc
JIokeH O0ecreyHBaTh PacueTHbIM pacxo]l udp-
KYJISIMOHHON BOJBI M PAa3HOCTh HATOPOB, ompe-
aensemyro o gopmyne (10.26).

Ecnu npu nojbope Hacoca ero XxapakTepHc-
THKa He ofecneuuBaer crpororo cobusoneHns
YK43aHHBIX BbIIIE PEXHMMOB, TO B OCHOBY BhIOOpa
HACOCA /I0NTKeH ORITh TMOMOXKEH BTOPOH pEXHM.
B s3ToM ciywae mpM 3a/laHHOM Ramope B BoO-
OTpOBOJIC Tiepe] HarpesaTelleM (Hamop mocie
NOBBICHTEIIbHBIX HACOCOB H4 XOJIOJHOW BOJE)
Hanop B noxaroinedi TpyGe Ha Beixoge u3 I[TII
MOXeT oKasaThca Donee onpenensemoro no Gop-
myne (10.24). Tlonywaemelit H3MIICK HAmopa
MCTIONB3YETCH JUIS YMEHLINEHHS JHAMETPOB He-
KOTOPhIX YY4CTKOB FOJIOBHbIX TpyOONpPOBOJIOB.

HAnameTp o6BOIHOM UMPKYISUHOHHOH TPYOH
BOKpYr 4acTu mojorpesartens (cM. puc. 10.4) unu
BOKPYr TMOMOTpPEBATENS BTOPOH CTYNEHH TIpH
ABYXCTYMEHYATLIX CXeMax MNOJOrpeRd BOABI HA-
XO/IAT B TAKOH NMOCNENOBATENBHOCTH.

1. Onpe/iensioT THAPABIMYECKYIO TIOCTOSHHYIO
4acTtH (MM BCEro) MOMOrpeBATENs, BOKPYr Ko-
TOpOIl MpoexkTupyoT 00BOAHOH TpyGonposoa

S =(Hy/a"?, (10.29)
rae (H,) - ﬂore]:n Hanopa B 06BOAMMOH YacTH MOAOTpe-

BATC/IA NPH NPONYCKE 4YEPe3 MOAOTpEBATCIE PACHCTHOIO
pacxoja Boabr gt

2. HaxoaaT OCTATOYHBIH pacxol [MPKYyJs-
IIMOHHOM BOJIBI TIPH pacdeTHOM BoJjopasbope

@) =¢"Ka, (10.30)
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e ¢'-pacueTHEIH pacxol BOAH B Momaromwem Tpybo-
nposose; K, ~KkooddHunenT OCTATOTHOH UHPKYIAUHK
[cm. opmyny (10.14)].

3. 3amatorca jponed x (nmopsaaka 0,1-0,15)
pacxola BOJIbI OCTATOYHOH LMPKYNSIHK, TPOXO-
asLe yepe3 BOJOHATPEBATENb, M HAXOAAT NOTEPH
Hanopa NpH MPOXOXIEHHH Yepe3 I0J0TpeBaTellb
MAKCHMAJIBHOrO BOJI0pPa36opa M /IONH X OCTa-
TOYHOH HMPKYJIALAK

(Hy) =S[g" + x(¢g°)]*. (10.31)

4. MMoxbuparoT nuamMeTp o06BOAHOE TpyOnI
tak, yroObl TNpH pacxoje uepe3 Hee UHPKYNd-
uMoHHON BOABI B pasmepe (¢Y(1 — x) notepu
Hanopa B 06BOHOR TPyGe ObLIU PaBHEI BENTHYMHE
(H,)', onpenensemoii no popmyae (10.31).

Mpumep 10.1. PaccumtaTh TpyGONpOBO/IBI
KBapTaJibHOl cHcTembl I'B, rennan xoTopoit nau
Ha puc. 10.7. Cuctema obenyxusaeT asa 12-3T7ax-
HbIX A0Ma (JIEBATH Y3II0B), /BA 9-3TaXHKIX JOMA
(ocemb y3soe), mkony Ha 1000 yvamuxcs u
perckuil can ma 280 neteit. KBapTupel XHIIBIX
31aHKil 060pYAOBAHBI MOHKAMHM, YMBbIBATbHHKAMH
# sannamu. CpeaHss 3aceNeHHOCTh KBapTup -4
yen. OBlLee YUCIO KBAPTHP B XHILIX AoMax — 720;
JKBHBAJIEHTHOE HYHCIO KBApTHP MIKOMbI—39 (cM.
1a61. 10.7); IXKBMBANEHTHOE YHCIO KBAPTHp JIET-
cana - 36. O6uee YMCIIO PacyETHHIX KBAPTHP — 795.
Obpaborka BO/BI OTCYTCTBYeT, K., = 1.

Pemenue. PacueTHbIE JIAHHBIE MO CEKIIHOHHBIM
yaam npiHuMaeM no Ta6a. 10.5 u 10.6 npu qiuHe
JTAXECTOAKA 5 M M NPH YETBIPEX CTOAKAX B y3Je
(CTOSKH B KYyXHE OTCYTCTBYIOT).

Jlns onpe/ieneHHs pacyeTHbIX Ppacxo/I0B BOJIbI
no NoJAIIIKHM TPYOOTIPOBOAAM TpE/IBAPHTENLHO
BLIYHC/IAEM 3HAYeHHEe KO3(dHIMEHTa OCTATOYHOH
wupkyasuuu K., 8 vero:

a) no ¢opMynaM IR XOJIOOHOTO BOJIOTIPO-
BOJA HAXOJMM BEPOATHOCTh BKJIKOYEHHA OJIHOTO
pogopasboproro mpubopa P u cpenHee uHCIO
m OJHOBPEMEHHBIX BKIIKOYeHHH Boj0pa3bopHbIX
npubOpOB B cHCTEME B Yac HauGOJIbILIEro pacxo/ia
BO/IbI

P =g,. U /360044 N = 10-4-795/36000 x

x 0,2-3-795 = 0,0185,
1€ g, ,~ HaubOBIIAN PAacxol Bokl B HAC HA OIHOTO
norpedurens no CHull 2.04.01-85; U -umcno morpe-
GuTencit; gh — CeKYHAHbIA Pacxo/l BO/bl OOHAM MPHGOPOM
(panna), pasubiit 0,2 a/c; N —uucno npubopos.

Mpousseneane  P'N = 0,0185-795:3 = 44,1;
a=1291; m=5a=51291 = 64,55, rne a—06e3s-
pasMepHas BeIHYHAA, ONpeJeNseMas B 3aBMCH-
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Puc. 10.7. Tlran ksapramsoi cucremu B (x npumepy 10,1)

MOCTH OT npousseaeuus P'N no npun. 4 CHull
2.04.01-85.

Pacuetnnlii pacxojl BOAEI B cHCTeMe ¢" =
=¢bm = 026455 = 1291 n/c, rae m—uucio on-
HOBPEMEHHO BKIIOYEHHBIX NpHOGOpOB;

6) npubIMKECHHO HAXOAMM PACXOJ] LHUPKYJIA-
IIMOHHOH BOMLI B cucTeme no [popmyne (10.15)],
NPHHUMAsA PAcXO/bl BOJALI 4Yepe3 Y3MIbl KHIBIX
noMoe mno Ttabn, 10.6, a pacxoa Boabt uepes
kaxcjoe obmecTsenHoe 31aHUWe paBHBIM 0,25 J1/c
(900 n/4):

¢ =0,128-8 + 0,172:9 + 0,25:2 = 3,075 njc.

Ortuowenne q"/g" = 12,9/3,075=42. U3
BbIBOAA Ha c. 68 Haxomum K, = 0, T.e. ocraroy-
Hdfl HHPKYIAUHA B NEPHO/I MAKCHMAIIBHOIO BOJIO-
pa3bopa OTCyTCTBYeT.

Pacqer nonarommx TpybGonpoBomoB. Pacuer-
HbIE PAacXO/bl BO/BI HAa OT/JE/IbHBIX Y4acTKaX CETH
HAXO/IHM TIO TOW e METOJIHKE, KaK H /Ul CHCTEM
B eioM. 3a Haubosee MPOTAKEHHYIO BeTBb NpH-
HumaeM BeTBbL ot LITTT no BogopasbopHoro y3na
/4. W3 1abn. 10.6 cneayer, 4To mMoTepH Hamopa
B BOj0pa3bopHOM y3ne 12-3TaHOrO aoMa NpH
JUIMHE ITaxecToska S5 M cocrasisior HE =
= 7,52 M. Pe3ynbTaThl OCTANbHBIX pacHyeroB CBO-
M B Taba. 10.8.

Jlns pacueTa oTBETB/IEHHS OT ToYKH 4 0 Y32
17 naxoaum pacnonaraeMbif Hanmop B TO4YKe
4:Hy = 11,14 m, pacnonaraemoe yaeiabHOE Maje-
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HHe HaNOpa Ha TpeHue i _ ., = 11,14-10%/130 x
x 1,2 = 71,5 mm/M. Pe3ysibTaThl pacdeTa Takxe

cBoauM B Tabn. 10.8.
TABJIMLIA 10.8
PE3YJBLTATBI PACHETOB
MNe 1ovex  Juuna Pacxoa Jlua- Cko- VYaene- Torepn

Ha4ana H Y4ac1kKa BOAW METP pocTe  HBIC Hanopa,

Konna LM g" n/c  Tpybm  ropsweil notepH M Ha
yHacTKa d, MM  BOAW  HANOpa YYacTKe
Ha puc = mHa e Hi=
IU.'F =K, Hue = =Y "1+
M/c =K, +K)x
MM;'M x I x
x 10 ?
HanrGoaee npoTwkensnaa BeTBb
13-4 20 L7 50 0,98 57,8 1,39
12-13 20 2,67 70 0,88 33,1 08
H-12 20 3,52 70 1,16 544 1,31
10-11 20 4,32 80 0,98 31,5 0,76
9-10 20 5,08 80 1,14 41,1 099
8-9 40 5,82 100 0,79 14,3 0,69
78 20 6,53 100 0,85 16,5 0,4
6-7 20 7.24 100 0,94 19,5 0,47
5-6 70 7,93 100 1,04 243 2,04
4-5 70 8,48 100 1,11 21,2 2,29
3-4 20 9,98 125 0,88 14,3 0,34
2-3 40 10,48 125 0,93 16,0 0,77
1-2 20 12,91 125 1,16 243 0,58
(=400 IH =
=1283
Orsersaenne or ToUkn 4 o yima I7
16-17 20 1,44 40 1,5 179,5 4,31
I15-16 20 2,21 50 1,26 88,50 2,13
4-15 90 2,89 70 0,99 40,9 4,42
/=300 IH =
= 10,86

Tpametanme. ¢ W ' CKOPOCTE M YAENLHOE NajcHue HANOPA Ha
Tpenre Ge3 ymenbluenua AnaMeTpos TpyD BCieAcTBHE OTIOKEHu#H

AHaJIOrHYHO PacCYHTHIBAKOTCH IpYrHe OTBET-
BIeHHS OT OCHOBHOW BeTBH. [lMamerpml Tpyd
YY4CTKOB MEeXIY ToukaMu: 5-24 d = 40 mm; 3-18

Pacuer nupkyisnHonasix Tpybonpososos. Ha-
XOJMM JIHAMETPhI LHUPKYIAIMHOHHOTO CTOfKa /4
B 12-oraxknoMm gome. M3 Tabn. 10.6 creayer:
pacxon ol 0,17 Ji/c, moTeps Hamopa B noja-
mMx TpyGonpoBoaax y3na npu WHPKYJIAIMOHHOM
pexume 0,196 ~ 0,2 m. [Inuua cTosika NpH BeICOTE
oTaka 2,8 M pasHa [, 2,8:12 = 33,6 ~ 35 M. 3a-
JaeMcA TaJICHHEM HAmopa B y3Ji¢ NpPH LMPKYys-
LIMOHHOM pexxuMe B 4 M. Pacnonaraemas morepa
Hanopa B UMPKY/IAUMONHOM cTosike H(" =
=4 —02 = 38 m. Cocras/isieM CTOSK u3 TPyD JBYX
aMaMeTpoB: d=20mMm, [=15Mm;, d=25wmm,
/ = 20 m. Pacyer ceomum B Tabn. 10.9.

TABJTHLIA 10.9
PE3YJILTATBI PACYETA

Yuactku ¢, I, M d, v =K, = r‘l(,.H"'z gl

UupKyas- Jifc MM M/C MM/M x “ +K) x

IHOHHOT'O x [ 1073, M

CToAkKa

Bepxumii 0,17 15 20 0,79 157 283

Huwnwit 0,17 20 25 0,45 37,5 0,9
Zl=35 IH=373m

Pacyer serBu or y3aa 14 o LITIL. Haxomum
pacyeTHele PACXO/bl LMPKYMAHOHHON BOJBI 1O
BO/I0pa30OpHBIM y371aM JAJIbHEr0 3JaHHA W 06-
IIHE pacxofbl BOJbI 1O OCTAJNBHBIM 3/aHHAM.
Pesynbrathl npeactasieHsl B Buge tabn. 10,10,

Hunpkyasunonnniii TpyGonpoBox Mekay Bo/o-
pa3bGopubiMu y3namm /4 m 6. 3agaeMcs napamer-
pPOM packpbITHs Nbe3oMerpoB B = 1,2. [lagenne
Hanopa MEXaAy Y3noM /4 W y3noM 6 paBHo
HY ' =4-1,2 = 4,8 m. ToTepu Hanopa B nofato-
X Tpy6onpoBoaax B NAPKYJIALNHOHHOM PeXHME
npuHAMaeM paBHbIME 12,5% 001ux noreps B Ma-
THCTpAJIax, T.e. paBHbIMH 4,8:0,125 = 0,6 m.

PacrmonaraeMeiii Hanop AJIS pacyeTa IHPKY-

d =40 MM; 2-19 d = 80 mm. nsuMoHHOM  MarucTpanw  HY o =48 — 0,6 =
TABJIMLIA 10.10
PE3YJIbTATBI PACYETA
Pacxonbt 4., nfc, B y3nax 12-ataxHoro goMa Pacxoasl ¢, ji/c, B 9-31am- OpHeHTHPOBOY-
HBIX 3QAHHAX, BBIMHCICH- HEE PACXOH
14 13 12 1 10 9 7 HBIE O fuync (10.19) g, Afc, ans
—upu p = 1,4 u yacne y3aos
BHIYACTEHABIE
no tabn. (10 6) no Gopmyze (10.17) npu p = 1,2 3 5 MIKOJIB |AeTcaa
0,17 0,18 0,19 0,20 0206 0216 0234 0243 0,25 0,50 0,83 0,25 0,25




10.5. Pacuem yewmpaausosanmelx cucmem 713

=42 m. Jlnura TpyOONPOBOJAOB MEXAY KpaiHu-
mu yinamu 180 m. Pacnonaraemas ynensHas no-
Teps JABJIEHHA HA TpeHue i = 4,2-10°/180-1,2 =
= 19,5 mm/Mm. Pacuer cBoaum B TaGn. 10.11.
OrperBiaenne kK wkose., PacyeTHI nupkyns-
IMOHHBIA pacxoj Bomel ¢, = 0,25 n/e; /=20 m.

TABJIMLIA 10.11
PE3YJbTATBI PACHETA

M towek Jauna, Pac- [ua- Cko-  Vaens- TIMorepn
ffayana ¥ ywacTka Xol MeTP poCTe Hble IIo- Hanopa Ha
KoHua [ Y BO/TH TPY- BOABI  TEpH yuacTke
yHacTka ¢, 6ud v = manopa HV =i x
Ha pHC e MM = 1°K, na tpe- x'(1 + K,)I
107 M/c nwe 7 = x 10 2,

=K,

MM/M
13-14 20 017 25 043 37,5 09
12-13 20 035 32 0,47 26,6 0,66
un 20 054 40 056 28,6 0,69
10-11 20 074 40 076 11,3 0,5
9-10 20 0946 S0 0,55 19,7 0,47
8-9 40 1,160 70 0,39 6,5 0,31
78 20 1,40 70 0,46 10,8 0,26
6-7 20 1,64 70 055 13,7 0,28

Il=180 LHY = 4,07
5-6 70 1,89 70 067 19.4 1,64
4-5 70 214 70 075 243 1,71
34 20 2,64 80 0,63 14,0 0,28
23 40 289 80 066 16,0 0,64
1-2 20 372 8 089 25,6 0,51
(=400 IH, =478

[ToTepu Hamopa 1O HHPKYIANHOHHOH MarucTpany
oT y3hia 14 po Toukk SHY, s =404+ 1,63 =
= 5,67 M. Pa3HOCTb HAMOPOB MEXAY NOJAFOIIHM
H UMPKYJSUMOHHBEIM TpyOompoBojaMH B TOWKE
orBeTBeHns AHAT " =4 4 5,67/09 = 10,3 m. ITo
TepM HANOpa TO BHYTPEHHEH CHCTEME ILKOJIbI
nputnmaeM B 2 M. Tpebyembie noTepu no mupKy-
JIAIIMOHHOMY OTBETBJIEHHIO (TIOTEPAMH B NOJA0-
meM TpybompoBome npeHebperaeM) COCTABAT
H" = 10,3 — 2 = 8,3 M. PacueT OTBETBIIEHHS CBO-
jaum B Tabn. 10.12.

TABJULA 10.12
PE3IYJIbTATBI PACHYETA

PacueTHLIi LM ¢ oafc dvutv™= "= H"=
YHACTOK =K =FK, =/"x
5 Mfc MM/M x (1 +KJ)"
x ! 10 °,
M
HapyxHzii 20 0,25 25 0,65 73 1,47
Buy1pennuii 3 0,25 15 247 2180 6,55
IH =
=802

INpameyanse. MEHHEMAIBHO JONYCTHMBIH LI
NOJ3EMHBIX MPOKTAJOK [MAMETP COCTaBJIAET
25 MM; THaMeTp BCTaBKHM (JUIHHOH 3 M) B LHpKY-
NANMMOHHBEI TpybOnpoBON B NoOABaNe WIKOJbI -
15 mm.

OrBeTBicHHE K KWIOMY 9-3rakHoMy oMy
¢ Tpema y3juamu. BHavane paccuuThIBaeM LHPKY-
JIALMOHHKINA CTOAK B [anbHeM yine: Hi 1o = 4y,
notepy B mnomalowmx TpybompoBomax y3ia
H!. . = 0,09 M; pacmonaraemblii mepenaj Hamo-
poB ama croska HY =4 — 0,09 = 3,91 m; anuua
crosika 2,8-9 =~ 25 m; ¢ = 0,13 n/c. TIpuHHMaeM
COCTAaBHOH cToAK: d=15mMmMm, I=15m d=
20 MM, =235 M.

PacueT cBomum B Tabn. 10.13.

TABJIMLIA 10.13
PE3VJILTATBI PACHETA

Liupxyasunon- [, M ¢, afc d MM o™ = = H"=
HHI CTOAK =t'K,, =FfK,=& x
M/c M'MfM: x(l+ i}x
M
Bepxuui L5 0,13 15 1,29 650 L17
Husicuui 235 013 20 0,59 98 276
IH, =
=393

Linpkynsuuonnsiii TpyGoupoBoi MeXAY To4-
Kamu [5 wm 17. Pacxox Boaw mno ysuy I7:
q75 = 0,13 n/c. 3anaemca B = 1,4. Tlo dopmyne
(10.17) naxonuM pacxofsl BOMBI 10 y3iaM 16 u 15:

76 = 0,17 nfe, 45 = 0,20 n/c. TloTepu Hamopa
B y3ne—4 M. Pacnonaraemele moTepu Hamopa B
IMPKYJIAIMOHHOM TpyOONpoBOde MEXIY Y3JIAMH
15 n 17 paBum 4-1,4-(1-0,1) = 5,04 m. Pacuer
cBoyuM B Tabn. 10.14.

Jlanee paccuuTsiBaeM HapyXHbld Tpybonpo-
BOJ OT y3na /4 o Touku 4. lnuna tpybonpoBoaa
pasia 340 M. Tlo dopmyne (10.16) naxonum
Pa3HOCTh HANOPOB MEX Y NMOMAFONTHM H IHPKYISA-
LMOHHBIM TPyGonpoBogamMu B Touke 4: AH ' " =

340
= 4-( 1+ 12180) =4-(1 +227) = 13,1 m. Ta xe

pasHOCTE HanopoB B yale 15 pasma AHYIY =
=4-(1 + 1,4) = 9,6 M. PacrmonaraeMoe naleHHe
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TABJIULIA 10.14
PEIYJIbTATBI PACHETA

N rouek Havana LM ¢, nfc d MM ™= M= H'=
M KOHIA yvacika - lew- =fK',= ™ x
na puc. 10.7 Mfc

MM/M x(l+Ki)x
x{-10 °

M

Buyrpesuns ceth
16-17 20 0,3 20 0,59 98 2,35
15 16 20 03 25 0,77 103 2,47
Hapymsas ceTh IH,=482m
4-5 90 0,5 40 0,53 26,8 29

Hanopa B IIHPKYJIAHOHHOH TpydC MeX/ly TOYKOH
4w yanom 15 pasro HY s =131 —9,6(1 —0,1) =
=315 m.

OTBeTBJICHHS K JIPYTHM 3JaHHSM PacCYMThI-
BAIOTCH aHAJIOTHYHO.

OcHoBHble MOKa3zaTean HA Buixoje u3 LITII.
PacyeTnsiii pacxojl Boabl B mojawomeM Tpydo-
npososie ¢" = 1291 n/c. HeobxomuMslii Hanop B
nojarmeM tpyGonposone [dpopmyna (10.24)]

H:‘,,,, =602+ 681 +752+35+3=5835~
~ 60 M.

PacyeTHBIH pacxoj BOAbI B UMPKYIAUHOHHOM
Tpy6onposoze ¢ = 3,72 n/c; pasHOCTH JaBIEHHI
B IIO/IAIOILEM H LIMPKYIAIMOHHOM TpyOonposoaax
AHL S = (4,78 + 4,07):0,1 4+ 44 4,78 4+ 4,07 =
=13,73 m. '

IMo npudnuxeHHBIM GopMyaaM:

i
g =Y g (1+ 0,21-1.2) = 3,075(1 + 0,21 x
1

x 1,2) = 3,85 n/c (merounocts (3,85 — 3,72)/3,72 x
x 100 = 3.5%):

: / 400
AH:,-:“’ - H,‘z.ﬂ',(l + Bi) = 4(] s 1,2%) =
(14,65 — 13,73)

100 =
13,73

= 14,65 M (HETOYHOCTH

= 6,2%).

10.6. AxkymMyasiTopsl ropsiyei
BO/1bI

EMKOCTL akKYMyJIATOpa rops4eit BOjbl 3a-
BMCHT OT HEPaBHOMEPHOCTH NOTPeONeHHA BOJbI
Mo YacaM CYTOK H OT TMPHHATOrO pPexXHMa MoJIavH
TEMNOTH B aKKyMmynsaTop. s onpeieleHHs He-

0bX0oaMMOi eMKOCTH AKKYMYJIITOPA CTPOAT MH-
TerpanbHbiii rpaduk coofluieHHo#t u u3pacxomo-
BaHHOW TemnoThl. MCX0HBIMH JaHHBEIME UIg
nocTpoeHus rpaduka CIyXAT rpadHk pacxona
TEMIOTEL (AIH rops4eil BOJBI) 1O 4acaM CYTOK.
Ecnim nogaya TerstoTsl B akkymysisTop Oymer
CcOBNajiaTh ¢ ee NOTpebiieHHeM, To HeoHXOMMas
e€MKOCTh aKKyMynsTopa OymeT paBHa HyJlo, HO
NPOM3BOAMTENILHOCTL TEHEPATOPA TEIUIOTHL H Ha-
rpesatens ropavedi Boawl OymeT HaubobIeH,
COOTBETCTBYIOIEH MAKCHMAllbHOMY 4acoBoMy
pacxony TvemwioThl. Eciu ke Tojaya TemnoTel
B aKKyMYJIATOP NMPHHATa PAaBHOMEPHOH B TeYeHHE
nepuojia Bojopazbopa (HampHMep, B TeueHHe
CYTOK), TO €MKOCTb aKKyMynsTopa 6yneT Hau-
Oonbinei, a NPOM3BOMHTENBHOCTH TEHEpPATOpa
TEIUIOTHI M HarpeBaTens BoJbl Oyaer HauMeHb-
weH. [TpuauMaeMblil BapuaHT B oOLIEM ciiydae
06OCHOBBIBAETCH TEXHHKO-IKOHOMMYECKHM pace-
TOM, 2 HHOT/Ia ONpEAenseTCs HMEIOIMMHICS KOHK-
pETHBIMH YCIOBHAMM (rabaputamMu NOMENICHHS,
JAOMYCTHMOH Maccoi H T.11.).

Ipamep 10.2. OnpesenuTe EMKOCTE aKKyMy-
NATOpA, €cli NoTpeblIeHHe TeIIOTH NPOHCXOIUT
no rpaduky, npusBeseHHoMy Ha puc. 10.8. Ha
uHTerpansHoM rpaduke (puc. 10.9) crpoum cha-
Yajia JMHHK NOTpeGIeHHs TenIoTH a 6 8 2 0 e.
IMpuHEMaeM, 9TO TNOAa4a TENMJIOTHI B AKKYMYyJIs-
TOp TPOHCXOMAMT PABHOMEPHO B TeYEHHE BCETO
nepuosa Boxopasbopa, T.e. B TeueHwe 154
B nannoM crnyyae NpUHATH NPAMYIO @ € 32 JIMHHIO
NOJa4u TEIIOTH HeJib3s, TAK KAK HA HEKOTOPRIX
yuyactkax rpaduka ITa npsMas paclonaraercs
HWXe JMHMM TNOTpeONeHHMA, a 3TO 3HAYHT, 4TO
B HEKOTOPLIE MOMEHTBI CYTOK (0K010 9 1 22 ¥) u3
akkymynatopa OyaeT B3ATO TemnoTH Gonbiie,
HEM TaM COJIEPKHTCH, 4TO (PU3HMUYECKH HEBO3MOX-
HO. JIng ycrpaHeHHs OTMEYEHHOH HepeaIbHOCTH
JIMHHKO TIO/Ia4H HeOGXOMHMO MepeMecTHTh napai-
JIeIbHO MPAMO# @ ¢ BBEPX MO KpailHeH Mepe Tak,
yr06bl OHA CONPHKAcANach ¢ THHHEH NoTpebneHns
TOJIbKO B OJHOH TOYKe M JieXasna Bblllie BCex
OCTa/TbHBIX € TOYeK. ITOMY YCIOBHIK OTBEYaer
npaMas a'el. .

OTpe3kH OpAMHAT MexXAy npaMoii a'e'
nuHHEH nNoTpebNeHHA TENIOTHI COOTBETCTBYIOT
KOJIHYECTBY MOJIC3HOH TEIUIOTHI B aKKyMyJSTOpe
B Te WM MHBIE 4achl cyTok. M3 rpaduka cnenyer,
4TO HaubOJIBININIT 3a1aC TEIUIOTHI B AKKYMYJIATOpPE
Oymer B 16 u, uTo BRIpaXkaercs OTpe3KOM &'s,
cootseTtcTBYyiouuM 0,63 10* kBT - 4. EMKoOCTD aK-
KyMyJaTopa, 1, MpH NOCTOSHHOH TeMIepaType
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Puc. 10,9, Harerpaantbiit rpadek (x npumepy 10.2)

ropsyeii BObl H EpeMEHHOM 06beME BOMIbI B HEM
Haxoaum 1o Gopmyne

V, = (1,1 = 1,15) 4-3600/(f" — £)C,

tae 1,1 1,15 -kooduprnmenT 3anaca; A‘— HaHGOIbLIHI
janac TeIoTel B akkymyasTope, kKBT-u4; C - rernsoem-
¥ocTb Bogbl, pasHas 4,19 k[Ix/(kr-°C); f*, F—Temnepa-
Typa Boasl B akkymynarope (obwigno 60°C) m Bopo-
nposoguoi Boakl (+ 5°C).

B nawem npumepe 4 = 0,63-10° kBt -y, cne-
JOBaTEIBHO, EMKOCTh AKKYMYIIATOpa paBHa

V,=0,63-10*-3600/(60 — 5)- 4,19 = 9900 n =~

~ 10 M3,
EMKOCTL AKKyMynATOpa €O BCTPOEHHBIM

3MEeBHKOM Cllie[lyeT yBeJM4YMBaTe Ha 20-25%
CBEPX PACYETHOM.

10.7. OcobGeHHOCTH ropsaYero
BO/I0CHA0KEHHN NPOMBIIIIEHHBIX
npeaupuATHH K 06UIecTBeHHO-
KOMMYHAJIbHBIX 3/1aHH#i
¢ 0OJbIIMMH PACcXoaMH BO/IbI

CHCTEMBI rOPAYEro BOIOCHAOKEHHS NIPOMBIILI-
JICHHBIX TpeANpHATHR W obuecTBEHHO-KROMMY-
HANBHLIX 3/1aHUH ¢ OOJILINMMH PACXOJaMH FO-
pAdell Bobl (neveOHBIE YUpeXJeHHA ¢ BOAHBIMHA
NpoIEeAypaMu, TNpadeyHble W T.I1.) [elAT Ha
TEXHOJIOTHYECCKHE M CaHMTAapHO-TMIHEHHYECKHE.
K mnocneMHHM OTHOCATCS M CHCTEMBbI JyIIEBBIX
B OBITOBKAX TPOMBIILICHHBIX NPEANPHATHH.
CHuIT 2.04.01-85 He pacnpocTpaHAOTCA Ha CHC-
TEMEI FOpAYEro BOAOCHaOXeHHs, NoaloIIHE BOTY
HA TEXHOJIOTHYECKHE HYKJbI TMpPOMBIIIIEHHBIX
NpenpuATH (B TOM 4YMCre Ha ieueOHblE npo-
LEAYPbI) H CHCTCMbI BOMOCHAOXeHHA B mpejeiax
TEXHOJNOrHYeCKoro 06opyLoBaHNA, I0ITOMY HHXE
JIaHbl TOJIBKO caMble o0wiue CBEJICHHS O HHX.

I1px HEOOXOAMMOCTH NMOJAYH ropA4ei BOMABI
MATBEBOr0 KA4yeCTBa JUIA TEXHOJOMHYECKMX HYX I
MONycKaeTCs MoAavYa ropsavcii BoAbl OXHOBPEMEH-
HO HAa XO3AHCTBEHHO-TIMTHLEBBLIE M TEXHOJOrHYEC-
KHE HYX/IbL.

He nonyckaeTcs coenuHeHHe TPYyGONPOBOAOB
CHCTEM ropAYero BOJOCHAOXKEHUA [HTHEBOTO Ka-
4YecTBa C TEXHOJIOTHYECKHMH TpyOonpoBoaaMH,
NMOJAIOLHMH BOY HENHTHEBOrO KawecTBa, a Tak-
Xe HETOCPe/ICTBEHHBI KOHTAKT ¢ TEXHOJNOrHYec-
KuM 00OpY/I0BaHHEM M YCTAHOBKAMH ropsyeii Bo-
Obl, no/laBagMoif MOTpPeOUTENAM € BO3IMOXKHBIM
H3IMEHEHHEM ee Ka4YecTBa.

Juametppr TPy® AYMIEBBIX TNPOMBINLIEHHBIX
HpeANpHATHA PACCUHTHIBAKOT HA OHOBPEMEHHYIO
pabory BCex MYIIEBBIX CETOK W YMBIBAJILHHKOB.
B nymesmix ¢ uMcioM cerok Gonee Tpex pac-
npejieuTeNbHEle TPYOONPOBOAK 3aK0JIbLOBLIBA-
10T. OQHOCTOPOHHAS NOAa9a ropA4ed BOABLI J0-
TyCKaeTCA TONBKO NPH KONNEKTOPHOM pacrpene-
JIEHHM.

Jns co3manus 3anaca Bobl y noTpeGuTend,
HMEILIHX COCPe0TOYEHHBIA KpaTKOBpPeMEHHBIH
pacxoll BOAH (DaHH, nMpaveyHble, AYNIEBbE IPO-
MbILIJIEHHBIX TPENPUATHA U T.1L.), NpeaycMar-
pHBAIOT OaKH-aKKyMYJIATOpBI ropsuei Boawl. 3a-
nac Bo/ibl B Dakax-aKKyMyasTOpax, ycTpauBae-
MbIX B OBLITOBBIX 3/IaHHAX M TOMEIIEHHAX IpPO-
MBIIINEHHBIX MPE/NPHUATHIA, ONPE/IENIAOT B 3aBH-
CHMOCTH OT BpPEMEHH HX 3aNOJIHCHWA B TeYeHHE
CMEHBI, PUHAMAEMOTrO TPH YHCIIE AYILEBLIX Ce-
Tok: 10...20-2 4, 21...30-3 4, 31 u Gonee-4 4.
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Ilpu HemocpencTBeHHOM oOTOOpe ropAYei
BOJII M3 TEIUIOBOH ceTH B OBITOBBIX 3AaHHAX
H NOMEIIEHHAX IPOMBINICHHBIX TPEeINPHATHH
YHCJIOM JYHIEBBIX CETOK B I'DYHIIOBBIX YCTAHOBKAX
10 u Honee, a Takke B OaHAX, MPaveYHbIX H T, 1L
B ClyYae HEBO3MOXHOCTH olecmeyeHus NOAA4YM
HeOﬁXOﬂHMOTO pacxoaa BOAbLI HAPYXHbLIMH CETH-
MH CleayeT YCTpauBaTh Oe3HamnopHwle Gaku-ak-
KyMynatopel. OTkas ot ycTpoicrsa 6akoB-akky-
MYJIATOPOB J0MkeH ObITh 000cHOBaH. B mpounx
CHCTEMax lEHTPaIH30BAHHOTO ropsyero BOjO-
cHaOXeHHA ¢ HeloCpeICTBEHHBIM OTOOPOM BOJIBI
M3 TEIUIOBBIX CETEH YCTAHABIHBAThH OAKM-aKKYMY-
JIATOPBI HE CJIEYET.

10.8. MecTHbie cHCTEMBI TOpsYero
BO/I0CHA0KeHHs

IMpu Hanuaue B kBapTasie (oMe) LeHTPAIH-
30BAHHOIO OTOIUIEHHS MPHIOTOBJIEHHE ropsyeit
(«OBITOBOH») BOJBI B rasuHUMPOBAHHBIX 3aHHAX
MPOMCXOAUT B CKOPOCTHBIX M E€MKHX [ra30BbIX
BO/IOHArPEBATEIAX, 4 NPU OTCYTCTBHM ra3ocHab-
KEHHA B MaJIbIX BOJOrpefiHBIX KOTJAaX B code-
TaHuK ¢ HeDONbIUKMM OAKOM-aKKYMYJISTOPOM HIlH
B APOBAHBIX KOJIOHKAX (TOJBKO B 3IaHHAX /IO TIATH
sraxei). Tennopas MOWHOCTE H JpYrHE OCHOB-
HbIE TOKA3aTeJH CEPHHHO BHINMYCKAEMbIX YYIyH-
HBIX KOTJOB npHBeaeHb! B Taba. 10.15.

IMpumeyanne, He momyckaeTcs NPHMEHATH
HHJMBHAYallbHBIE Ta3oBble BOJOHATPEBATENH:
B BAHHBIX KOMHATAX [P HOMEPAX IOCTHHHIIL, NpH
XHIBIX KOMHA4TaX JOMOB OT/]bIXa H CAHATOPHEB,
B LIKOJ1aX (3@ uCcKItoueHHeM OY(DETOoB), B 1yIUEBbIX
TNPH CIIOPTHUBHBIX 3a71aX H KOTECIBHBIX.

B 3aBUCHMOCTH OT KayecTBAa HCXOAHOH BOJ0O-
NpOBO/IHOH Boabl (CNOCOBHOCTH K Hakuneobpazo-
BaHWIO) HATPEB BOJbI (NMPH XECTKOCTH BOMIBI O
3 Mr-3KkB/11) NPOM3BOJAT MM IO CXEME KOTel—
akkymyisaTop (puc. 10. 10,a) unM npH KeCTKOCTH

BOABI CBBIILIE 3 MI"3KB/JI) O CXeME KOTEll — 3MEeBHK
B aKKyMYyJsiTOpC.

Mpon3BOAUTENILHOCTE TeHEpaTOpa TeMI0ThI
0, Br, m nnow@ags NOBEPXHOCTH 3MEEBHKA B
Bake-akkymyasarope F,,, M?, onpeaensiior, kak
NPaBHJIO, M3 pacyeTa NPHIOTOBICHHA ropsyeif
BO/Ibl HA TIPHEM O/THOH BaHHBI (IPH ITOM 3a4ak0T-
€Sl KAKHM-TO TIPOMEXYTKOM BpeMEHH Z, ¢, Heobxo-
AMMBIM JUIS TIDUTOTOBNIEHMS TOpSYEl BOOM K
NpHeMYy CIIENYIOLIEH BAHHBI):

Q, = LIVE(" ~ YC/z; (10.33)
F= QE/KAI, (10.34)
rae 1,1 - xoodipunment sanaca; V: -obweM ropsuedi so-

b1, Heo6XxOAHMOH I NPHHATHA OJHOH BAHHBI, PaBHbIH
250 1 mpu Temuepatype Boawn 40°C; 1%, 1°—Temnepartypa
ropsyeH 1 X0NOAHOH BO/bl, pABHAA COOTBETCTBEHHO 40 1
5°C; C—rTennoemKocTs BoABL, pasHas 4190 Jx/[kr-°C)]:
K- xooipuument Tenionepenayu IMEEBHK B AKKYMyJIi-
Tope, mpHHEMaeMbii paBabiM 300 Br/(M?-°C); Ar—pac-
YETHAS PA3HOCTL CPEIHHX TEMNEPATYp TEIUIOHOCHTEIR i
HArpesaeMoOH BOObIL.

PacueTnyio pasHocTe At HaxomAT no dgop-
MyJiam:

TPH TO/IaYe XOJIOJIHOH BOJBI CBEPXY

At = 0,5(t, + ;) — 1% (10.35)
IIpU €€ nojlaue CHU3y
At =0,5(t; + 1;) — 0,5(r° + ¢M),  (10.36)

e T,, T,—Ha9a/bHAS W KOHEYHAS TEMIEPATyphbl rpefo-
welt ponwl, °C; 15, t"-To xe, Harpepaemoii Bojnl, °C,

Ipu cxeMe, nokazauHo# Ha puc. 10.10,a,
T, =80°C, npu cxeMe, TOKa3aHHOM Ha puc.
10.10,6, , =90°C, mpu TO# u Apyrod cxemax:
1, = 70°C, t* = 5°C, t* = 75°C.

Jns ompeneneHHs JuMaMeTpa LHPKYJIALHOH-
HBIX TPY6 Mexk/ly reHEPATOPOM H AKKYMYJIATOPOM
(MNH 3MEEBHKOM) TNPEBAPUTENLHO OTNPEAENsioT
pacrosnaraeMyio pasHocTh Hanopos AH ., MM, u
06beM BO/IbI LIMPKY THpYIOLiEH Mo Tpybam g, jifc,
no popmynam:

AH, = h(8, — 8,)0,981; (10.37)
Gor = Q,/(t, — 12)C, (10.38)
TABJIMLIA 10,15

BOJOTPEAHBLIE YYT'YHHBIE KOTJIbI

JHaxeHHn nokasaTeNeH A KOTI0B

Mokasarenn .
KUuMM KUMM-2 KUM-2y KUM-2M K4YM-3IM
Yucao cexumi 4 4-6 4-9 4-10 3-10
Tenyioras MOWHOCTL, KBT 11,6 10,5-17,5 19,7-454 20,5-55 16,2-558
FaGaputbi, M:
JUIMHA 0,39 0,59 0,75 0,38-0,83 0,44-098 0,35-1,1
IUHPHHA 0,375 X ,505 0,5 0,47
BHICOTA 0,86 0,68 1,06 1,055 1,065
Macca, xr 144 150-192 288-507 290 550 221-551
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Puc. 10.10. MMpssummeanshse cXeMi MecTHRX cuctem I'B
1 reRepaTop TEeNIOTH; 2~aKKyMyIaTop; 3 - npeqoxpannTe/bHbii J
knanaf d =20 MM (25 mMm); 4-oBpaTHeiit K1anay; 5—3MeeBHE - 1”3 =17 &
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e h—paccTOsHHE, M, MO BEPTHKAIU OT CEPEMHHLI reHe-
patopa A0 ycThs noabeMHOH Tpy6ni (cM. pre. 10.10); §,,
8, ~IIOTHOCTL BOJIBI, KT/M>, COOTBETCTBEHHO B CIIYCKHORH
1 nogbeMHo# Tpybax; T, T, —cOOTBETCTBEHHO HAYAJIBLHAN
¥ KOHeYHas Temnepatyphl rpetouieit Boasi, °C.

Puc. 10.12. Cxemm cosmemensiyx cucrem [B m oromienss ¢
HYTYHHBIMN KOTJaMR
1 xoten; 2 ofparmsiii x1anas; 3 Bogonposoy; 4 - cucrema I'B;
S-nurateibHbiA 6a40K © MApOBBIM KJananoM; 6 - NepeiHBHAS
Tpyba; 7-pacmmpuTens; &-CHCTeMa OTOMICHAS; 9 - IHPKyIs-
UHOHHaA nepembidka; [0,/]- senThan; 12-3ImeeBuk; /3 —akkymy-
JSTOp

4

Puc. 10.11. Cxemus conmemenniix coctem I'B » oTomienss ¢ raso-
HbLIM BoJOHarpesatenem AI'B

a-noj AaBieHMeM BOAONPOBOAa; 6-NOA JaBAEHHEM DACUIHDH-

TeawHoro cocypa; /- warpesatens AIB; 2- cacrema ['B;

3 - pacMpuTenLHL cocyn; 4- cHCTeMa oTONIeHHs; 5 —obpaTHuil

TpyGonpoBoa oTONNEHHR; 6 BomonpoBoa; 7- ofpaThuill Kianaw;
& - Bo3ayIIHan TpyOKa

MecTHBIC COBMEIICHHbBIE CHCTEMBI TOPAYEro
BOAOCHAOXEHUA W OTOMNEHHN OCYIECTBJISIOT 1O
pasmiHbIM cxeMaMm. [lpu ra3oBbIX eMKHX BOMO-
Harpepatenax Tuna AI'B npumensior cxemsl, 1o-
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KasaHHwie Ha puc. 10.11. Tlpu Toit w ppyroit
CXeMax reHepaTop TeIIOTH nMoabuparT no pac-
X0y TENnnOThl Ha OTOIJIEHHE, 2 €r0 eMKOCTh—
Ha MPHrOTOBNIEHHE BO/JLI AT TpPHEMa ONHOM
BaHHBEI.

IMo cxeme, nokazanuoit Ha puc. 10.11,a, Bea
CHCTEMa HAXO/IMTCA N0/ JaBIeHHEM BOIONIPOBOIA
H NOTOMY BCE JJIEMEHThI CHCTEMBl MOJIXKHbI OBITh
nogoBpansl Ha COOTBETCTRYIOWEE MaBneHue. [Tpu
3TOM CxeMe He clleJiyeT NoaorpeBaTh BOJLY CBBILIE
75°C, mo3TOMY CHCTEMY OTOMNJEHHS PacCYMThHI-
BAKT HA PAcyYeTHYH Pa3HOCTh TemmepaTyp At =
=75 — 60 =15°C. uamerpnt TpyO K BOaopas-
GopABIM ToykaM OepyT B mpeaenax 15-20 MM B
3ABHCHMOCTH OT Hanmu4us Tpy0.

Mo cxeme, moka3zanHo# Ha puc. 10.11,6, cHc-
TeMa HAaXOJMTCA TONbKO 10 [aBJeHHEM paciiM-
pPHTENBLHOrO cocysa. EciiM BeHTHNIB Ha BOAONpPO-
BOHON Tpybe 3akpwiT, TO Bojgopa3bop oTCyT-
CTBYeT, NpPH OTKPBHITHM BEHTHJIA XOJIOJHAs BOJAA
NOCTYNAeT B HWKHIOW 4YaCTh HArpeBaTeNsd M Bbl-
TECHAET H3 Hero ropayyto Boay. Hanuyue Bo3ayum-

HOH NHHMH HCKIIOYaeT obpa3oBaHHMe BaKyyma B
CHCTEME, BO3MOKHOIO BCJIE/JCTBHE PACTONOKEHHS
BONOPa3bOpHOH TOYKH HHXKE PACIIHPHTENLHOTO
cocyna. Ilpn 3akpuiToM KpaHe Ha OGpaTHOM nu-
HHH OTOILIEHHS TEHEPATOP TEILTOTHI OOCHYXHBAET
TOJIbKO ropsuee BojJocHabxenne.

IMpu BomorpeHHBIX KOTJIAX NMPHMEHSIOT CXe-
MBI, NpUBEIeHHbIE HA puc. 10.12. Cxema, noxaszau-
Has Ha puc. 10.12,q, npEMERAETCA NPH XeCTKOCTH
BO/IONPOBOAHONH BOAEI M0 3 Mr-ake/i. Pacnpene-
JIMTENBHBIA COCY/I IPH 3TOH CXe€Me HMEET YBENH-
YEHHYIO eMKOCTb. [IHTanHEe CHCTEMBI NIPOHCXOMUT
yepe3 6awok ¢ mwapospiM Kiananom. [Ipu orcyr-
cTBHM Bomopazbopa BeHTWis [] 3axkpeiT. [pu
6onbioM Bojopa3zbope cHCTeMa OTOMIIEHHMS OT-
KJIIOYAETCA 3aKPHITHEM BEHTHIIA /2.

CxeMbl, npuBecHHbIe Ha puc. 10.12, 6 u 6,
NPUMEHAIOT TIPH BOJIE C JKECTKOCThIO Oonee
4 mr-3xs/n. ITo cxeme Ha puc. 10.12,6 akkymyos-
TOP ropA4er BOAb! HAXOAHTCS NOJ ATMOCHEPHRIM
JIaBNIEHHEM, 1O ¢xeMe Ha puc. 10.12,6 -mox faBne-
HHEM BO/IONIPOBOJIA.



PA3ZJIEJI 1I. KAHAJIM3ALIMA

[JIABA 11. CHCTEMbBI U CXEMBI KAHAJIH3ALIMH

11.1. O0mme csenenns

ITpoexTHpoBaHMe BHYTPEHHEH KaHAJIM3ALMH
3[aHHH M COOPYXKEHWH OCYIIECTBIAETCA B COOT-
seTcTBHH ¢ TpeGosanuaMu CHull u CH, npensss-
NAEMBIMM K KOHKPETHBIM 3IaHAAM H [IPOMBIIILIEH-
HbIM npe}mpml“ruﬂm C YYETOM H).l NPOU3BOJACTBEH-
HBIX TIPOLECCOB. B mnpoekTax BHYTPEHHHX CHCTEM
KaHAJM3A1IHK MODKHEI ObITh COOIIOACHBL Clenyio-
e TpeboBaHKA OPraHOB CAHHTAPHOIO HAA30pa:
obecneyeHre MUHMMAJIBHOrO COAEPXAHHA B CTOY-
HBIX BOAAX BPEMHBIX M HEMPUATHO NMAXHYLIMX Be-
MIECTB; MAaKCHMAJIbHOE CHMXEHHMe Iyma, BHOpa-
MM, VJIbTPa3ByKa, INEKTPOMArHHTHBIX BOJIH, pa-
AMOYacTOT, CTATHYECKOIO MIEKTPHYECTBA M HOHH-
UPYOIIMX H3NIyueHHi; obecreyeHue HeNpephis-
HOCTH MPOLECCOB MPOH3BOJICTBA; COKPALIEHHE KO-
JIAYeCcTBA CTO4YHBIX BOJ 34 CHET OGO]JOTHOI‘O H
NOBTOPHOTO HMCITONIb30BAHMSA BOJIBIL.

Ilpu OTBOJE NPOH3BOACTBEHHBIX CTOYHBIX
BOJ, BLLAGIAKOLLMX ra3sbl, ClEAyeT IpeaycMaTpH-
BATL MEPH N0 TIPEAOTBPAINEHHUIO TIPOHUKAHUS
rajop B noMemeHusa. He ponyckaercs cMenidsa-
HHE CTOYHBIX BOJI, NPH KOTOPOM TIPOMCXOOAT
XHMHYCCKHE pCaKlIHH C BBIJICJICHHEM BpC_[[BLlX ra-
308 (cepoBOIOPOA, IMAHHCTOrO  BOJAOPO/A,
MBIIILSKOBHCTOrO BOJOPOJAA H JP.).

Bee 3panns, 06opyayeMbie X034HCTBEHHO-NH-
TBHEBBLIM BOIONPOBO/IOM, JIOJKHBI HMETE BHYTPEH-
HIOO CHCTeMY OBITOBOM KaHAIM3AIMM.

B 3aBHCHMMOCTH OT HA3HAYCHHA 3/IAHHA H
Tpe6oBaHHui, NPeTbABNAEMBIX K OTBOAY CTOYHBIX
BoJl, JIOJDKHEI TIPOEKTHPOBATHCS CIAEAYIOINME CHC-
TeMbl BHYTpeHHel Kanaiu3anuu: OblToBas, Npous-
BoacTBeHHas, o0beaMHEeHHAd. JlOX/aeBble BOMIbI
OTBOJATCA CETbK) BHYTPEHHHX BOJIOCTOKOB.

Tpu He0OX0/IMMOCTH MOXET NPOCKTHPOBATh-
€l HECKOJTBKO CHCTEM NPOM3BOCTBEHHON KaHAIH-
3AIMK VIS CTOYHBIX BOJI, OTJIMYAIOLIMXCA 1O COc-
TaBy, arpeCCHBHOCTH, TEMIIEPATYpPE WIH JPYTHM
noKasaTeiaiam.

B HekaHaTH3IOBAaHHbIX palHOHAaX BHYTpPeHHEH
KaHanu3anued (C yCTpOMCTBOM MECTHBIX OYHCT-
HEIX COOpYXeHHH) 000pyIyloTes CHeyIoIHe 3/1a-
HHA: KHIBIE JIOMA BBICOTON 0OoJlee ABYX ITaXei:;
FOCTHHMIB, J0Ma JUIS TpecTapenbiX (B celbCKOH

MECTHOCTH); OOJILHHIBI, POJIMIbHBIE jOMa, MO-
JIMKJIHHUKH, aMOyl1aTOpHH, AHCHAHCEPH, CAHIIH-
JIEMCTAHLMH, CAHATOPHH, JIOMa OT/ILIXA, NMAHCHO-
HAaThl, TIMOHEPCKHE JIareps; JAETCKHE AC/IM-Calkbl,
LIKOJIbI-MHTEPHATHI, 0011c00pa30BaTEIbHBIE IIIKO-
nbl, yueOHble 3aBe/leHus; KNyObl, kKHHOTEaTphI; Ha-
HH H npa‘ic‘u-lue; CIIOPTHBHBIE coopymcnuu.

B HexaHa/M3IO0BAHHBIX paiOHAX JOMYCKAETCH
ycTpauBaTh MoQT-KI03eThl HIM HAapYyXKHbIE YOOp-
HBIC ¢ BRITpeGaMu s ClIe/IyIOLMX 3/1aHHI: 0IHO-
M [IByX3TaXHble OOILIEKHTHSA, PACCHMTAHHBIE Ha
50 4en; nuoHepckue nareps Ha 240 MeCT, UCTIOJIb-
3yeMble TOJILKO B JleTHee Bpems; KayOsl | Tumna;
npenpusTHA 0bOIecTBeHHOro nMuTaHus He Gonee
teM Ha 25 MOCaZ0YHBIX MECT; IIPOH3BOACTBEHHBIE
M BCTIOMOTATE/ILHBIE 3/1aHUs NpH paboTe B HUX 10
25 Yen B CMeHY; OTKPBITHIE IUIOCKOCTHRIE CTIOPTHB-
HBIE COOPYXKeHHS.

JIroT-K7103€THI  IONMYCKAETCA YCTPaMBaTh B
37aHASAX PA3IHYHOTO HA3HAYEHMS, CTPOALIMXCH B
I, [T u IIT xnumaTthyeckux paitonax CCCP.

11.2. O9LeMHO-NIAHAPOBOYHEIE
TpeGoBanus

Tlpon3BojicTBennsie 3aaBMa. B mpoussom-
CTBEHHBIX 3/1aHMAX YOOpHBIE, YMBIBAJIbHEIE H Ty-
IIEBbIe Pa3MeNIaloT B OBITOBLIX MOMENIEHAAX, pac-
MOJaraeMbIX WK B NPHCTPOHKe K NPOH3BOICTBEH-
HOMY 3aHHIO, HITH B OT/IeJIBHO CTOSINEM 34HHH,
HO ¢ MAaKCHMAJTBHBIM NPHOTHKEHHEM Hx K PaboTHM
MECTAM.

A ymepsre. Yueno Aymessix ceTOK ciieyer
NpHHEMATh MO 4Hcny paborarouux B Hanbonee
MHOrOYHC/IEHHOH CMEHE, MCXOafl M3 pPacyeTHOro
YMCIIa YeNIOBEK Ha O/IHY JIylleByo ceTky (Tabu. 11.1).

JlyiieBbic KaOWHBI MOTYT OBbITh OTKPBITBIMH
3aKpHIThIMA. B 3akpeiToii kabuHe mpenycMaTpu-
BAIOTCA 3aNMPaeMas JIBEPh H MECTO JLJIS Nepeojie-
BaHHs, OT/ICJIEHHOE OT /yLIEBOH BOJIOHENPOHHUIIAE-
Moit mTopoid. B 3akpbiThiX jymieBsix kaGuHAX
pacyeTHOe YHCIIO Y€T0BEK Ha OMHY CETKY CIEayer
yMeHbinaTh Ha 30%.

JlymeBbie peKOMEH/yeTCs pasMelaTh CMex-
HO C rapaepoOHBIMH, HO HE y HApYXHBIX CTeH
3naHud. Jlymesbie KaOMHBI 060pPYAYIOT, KaK mpa-
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TABJIMLIA 11.1

PACYETHOE YHACJO YEITOBEK HA OJIHY
JAYWEBYIO CETKY B 3ABUCMMOCTH OT
IPYIIMbI MTPOU3BO/ICTB

PacyeTHOE 4HCIO YenoBeK Ha OAHY
AYTUEBYIO CETKY

I'pynnbi npoM3BoACTS

MYKYUH HKEHUMH
116, Hr, [a, I8, e 3 3
Ie, la, 1116, 1V6 5 4
Is, Hla, IVa 7 6
16 15 12

BUJIO, MH/UBHIYAJILHBIMH CMECUTENAMHM XOIOM-
HOW M ropsvYeil BOJBI C APMATypo#i ynpapieHHA,
pPacnoyiokeHHOH y BXoaa B Kabuny.

PacueTHast NpoRONKHTENLHOCTh paboThbl ay-
HIEBBIX COCTABJIAECT 45 MHH NOCe KaX/0H CMEHBI.

BMmecro kabMH MOXHO NPUMEHSTH rpynno-
Bbl€ JIYIlIEBBIE YCTAHOBKH.

PasMepsl Mexay OCAMH IECPErOpoJOK jyilie-
BbIX kabuH A0JkHBI OBITh: OTKPBITEIX - 0,9 %
0,9 m, 3akphIThx—1,8 x 0,9 M. ’

IlupuHa Npoxoaa NPHHHMAETCA paBHOH (He
MeHee), M:

MERAY PAKAMU ZYILEBEIX KaOUH HIH MeX Ay AYLLICBHIMH
YCTAHOBKAMM KBAJPATHOTO CCYCHHA NPH 4hcie KabHH
B paay:
6w MeHEE . . . . . . . . o« . .« .« . L5
Gonee 6 . . . . . . . . . . . .. .2
MeXJY AYIEBLIMH YCTAHOBKAMH KPYIJIOTO OYEpTAHHMS
BIJAHE . . . . . . . o« o« o« oo oo ]
MexJy ycranoBKaMu W credod (ueperopomkod) . . 0,7

Vx/ioH moJia B JIYIIEBBIX NMOMELUCHUAX B CTO-
POHY NOTKAa HIM Tpana NPHHHMAETCH PaBHBIM
0,01 -0,02.

B nymeBbix, pacroyIOKEHHBIX HA MEXYITaX-
HBIX TIEPEKPHITHAX, PEKOMEHJIYETCH TPHMEHSAThH
JyIIEBEIE TIOUTOHBL.

ITpu HATHYMHM IIPOM3BO/ICTBEHHBIX MPOLECCOB
CO 3HAYATENBbHRIM TENJOBbLIAEIEHHEM (rpynma
I16). npeuMy1IECTBEHHO B BHJE JTYYHCTOro Tela,
NOMHMO AyLIeH XOMONHHTENLHO BOIM3M pabounx
MECT YCTAHABJIMBAIOT TOJYAYNIH-YMBIBANTBHUKH €
JIyTIIeBLIMH CeTKaMM, OT/AE/seMble JKPAaHAMH M3
BOJ/IOHEMPOHKIIAEMBIX H BOJOCTOHKHX MaTepHa-
JIOB, 3 pacyeTa OAMH monayaym Ha 15 den.

VerpoiicTea and MeiThaA paboueit 06yBu cie-
JIyeT IpeycMaTpuBaTh TP NPOM3BOJICTBAX
rpymm IIr u IIa.

TMonyaym— ycTpocTBO /I OXJAXACHHA,
TpHMeHSeMoe B TeYeHHe CMeHhl PaboTaronMMH

NpH TPOU3BOACTBEHHBIX TPOLECCAX C TEMIOBBIM
obayyenseM HHTEHCHBHOCTBIO Oomee 2520 x[Ix
[600 xxamn/(M?-1)].

Yucno nmonyaymed cnenyer NpHHHMATh M3
pacyeTra O/IMH MOJYAYI Ha 15 yeu, oNb3yromMxcs
nojyaymamMu B Haubonee MHOrOYHCIEHHOW CMe-
He. [Monyaymu pa3MeniaroT B OTKPHITEIX KaOMHAX
pazmepom 900 x 900 mm. CepuitHO TONY/IYIIH
NPOMBIIIIEHHOCTE HE H3roToBafeT. [IpnMense-
Mble YCTPOHCTBA COCTOST M3 JAYILEBOH CETKH H
cMecutend. Jlng npHeMa Bojbl MOXET ObITh HC-
NMOJB30BaH YMBIBANLHHK YETBEPTOH WM TATOH
BEJTHYMHBL

YpoBeHb yCTAHOBKH AYyLUEBOH CeTKHM Haj mo-
oM cocTaBiseT — 1,3 M, BOONpHEMHON varum-—
0,75 M. [Jlna ynaneHus BOABI € TOJNA CheqyeT
YCTaHABJIMBATEL Tpanbl JuaMeTpoM 50 MM,

YV 6opHeie. PaccTosnue oT paGouux mect 1o
yOOpHBIX, pA3MEIAEMBIX B 3/IaHHH, JIOJIXKHO ObITL
He Gostee 75 M, a 10 YOOpHBIX, pa3MelaeMbIX BHe
31aHud,—He Gonee 150 M.,

B MHOro3TaXHbIX NPOM3BOICTBEHHBIX 3/1aHH-
AX yOOpHbBIE NOJKHBI OBITH HA KaXJOM ITaxe.

Tpameuanne. HMcionovenne coctasnsior cre-
AyrolKe cIy4an: NpH Yuciie padoTaromux Ha JByX
CMEXHbIX 3Taxax a0 30 yen ybopHsle pasMemanor
yepe3 JTaX; MpH OTCYTCTBHHM paboTaiolmx Ha
OJTHOM 3TaxXe, a TAKXKe NPH YHCIle paboTaloIKX Ha
Tpex sraxax Homee 10 yen—vepes jBa sTaxa.

Ha npoMsIieHHBIX IPEANPHATHAX YOOpHBIE,
KaK NpaBuio, o0opynylT HANONLHBIMA YalllaMH;
MONYCKAETCA YCTAHOBKA M yHMTa30B. [Ipu uncne
kabun Gonee Tpex oaHa M3 HHX J0J%kHA OBITH
obopynoBaHa yHMTazoM. B Myxckux yDopHBIX
HEODXO0MMO YCTAHABIIMBATDL IMCCYAPhl.

Yuciio HaNoJBHBIX 4Yaml (WM YHMTA30B) H
[KCCYapoB B yOOPHOH Onpe/ieNiaeTcs B 32 BHCHMOC-
TH OT YHCJId YeJIOBEK M3 pacyeTa OJ[HA HATIONBHAS
vama (WM oaMH YHHTa3) Ha 15 4yen B Hambonee
MHOTOYHCIIEHHOW cMeHe. YKCII0 HAaNOobHBIX Yal
(MM YHHTA30B) M IHCCYapoB B OfHOH YyGopHOi
NONXKHO ObITH HE DoJiee 16.

UYncno mnMccyapoB B MYXKCKMX  yOOpPHBIX
JOJKHO ObITH PABHO YHCJIY HATIOJBHEIX YAl (YHH-
Ta30B). IIpu uucne Myx4uH 15 u MeHee nHccyap B
yOOpHO#H He npeAycMaTpPHBAeTCH.

Ecnin B HaubGosiee MHOrOYMCIECHHOH CMeHe
paboraer Menee 10 wen, To momyckaercs ycTpoii-
CTBO OJIHOM YOOpHO# A MYXKYHH H KEHIIHMH.

» Kabuna unv ybopHas Ha OHY HATOJBHYHO
vyamry (WIM yHHTa3) JIOJDKHA HMETh pa3Mephl B
nnane 1,2 x 0,8 m.
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PekoMeHayeTCss yCTAHABIMBATL HHIAMBHIY-
aJIbHBIe HACTEHHbIE TIMCCYaphl, HO JOIYCKAIOTCH W
MHAMBHYAIBHBIE HANOJBHBIE THccyaphl. Flpu yc-
TAHOBKE IIMCCYAPOB NPHHHMAIOTCSA ClEIyIOlHE
DACCTOSIHHS, M:

MeXTy HACTEHHBIMA MHCCyapamu 0,7
WAPHNA NPOXOAA MEXJy ABYMs panaMu kabun npm
HHCAE [HCCYApOB B PAIY
6 u Gosee 2
MeRee 6 1,5
PaCcCTOSHME MeXK1Y KPAKAMM Pa1oM kabun ybopHbix B
creHolt HaW neperoposko# 1,3
IWUPARA NIPOXOJA NPH PACTOJIOKEHWH NACCYaPOB po-
rHB kaBHn 2

B mumosax npum yGoOpHBIX YCTAHABJIMBATOT
OJIH YMBIBAILHHK HA YeThIPe YHHTa3a MM IHCCY-
apa, a IpH MEHBIIEM 4YHCIe NPHOOPOB —OQHMH Ha
Kaxay10 yOopHyo

[MoMemenus ANMA NMYHOH IMrHEHB
X € LI M H IPEAYyCMaTPHBAIOT B TOM CIIy4ae, eciid
B Hanboiiee MHOTOYMCIEHHOH CMeHe paboraer
Gonee 14 xenmuH (onHa kaOMHa Ha kaxawie 100
XEHILMH); PACIIONAraloT UX CMEXHO C JKEHCKHMH
yoopabiMu. [lpH pasmenicHHM TOMENIEHHE mJis
JINYHOH TMTHEHBI XEHIIHH OTAENBHO OT YOOPHBIX
clelyeT TPEAyCMATPHBATh B HHX YHHTa3 M YMBEi-
BA/JTBHHK C TIOJIBOJIOM K HEMY XOJIOJTHOM M ropsiueit
BOJIBI.

Pa3Mepbl HAAMBHIYAJIBHOH KaOMHBL JIOJKHBL
6biTe 1,8 x 1,2 M; mMpHHA npoxojaa Mexay pa-
1aMA kabun 2 M, Mex/ly pAjoM KabHH W cTeHOH
WK meperopoaxoi — 1,3 m.

YMBIBAJbHBI€ pasMEIIAIOT CMEXKHO C rap-
nepoOHBIME  pabodell OfeK/AB. YMBIBAJIBHHKH
MoryT OBITh OAWHOYHBIMH HIIH IPYIIIOBBIMH,
['pymmoBsie YMBIBAJIbHUKH IIPHMEHSIOT HA NMPOH3-
BOJCTBAX, IJI€ MBIThE Tella He TpeOyercs (MpoM3-
sojicTBa rpynmsl la, 16, IVB).

YHeMo KPaHOB B yMBIBAJIBHBIX CHIEYET TPH-
HMMATb 10 YMCIy paboTalomMX B MaKCHMAJbHOMN
CMEHE, MCXOsl M3 PAcyYeTHOro 4YMCJa 4eloBeK Ha
onuH kpaH (tabm. 11.2).

TABJMLIA 11.2

PACYETHOE YMCJIO YEJIOBEK HA O/IMH KPAH
B 3ABUCMMOCTH OT I'P¥ITIbLI MPOU3IBOACTB

Pacuernoe uucno
4eII0BeK WA OJIHH

I'pynnsl NPOH3IBOACTE

xpau
Ia, IVB 7
16, Is, Illa, I1I6, TV, IV6 10
Ila, 1Is, I 20

IMpu onpenenesnn Yucaa KPaHOB B yMBIBAh-
HBIX KPAHBI B CTONIOBEIX H YOODHBIX He YUHTLIBAIOT,

B koHCTpYKTOpPCKMX OrOpO, MoMelieHnsax 06-
LIECTBEHHBIX OPrdHM3aUMi M B NOMEILEHUAX IS
Y4AILIHXCA YMCJIO KPAHOB Clie/lyeT OPHHHUMATbL M3
pacyera 40 Yen Ha OAMH KpaH.

IIpH TMPOM3BOACTBEHHBIX IIPOLECCAX TPYIN
1Ila, 1B, IIIr u IV6 yMBLIBATLHUKH JOJDKHBI OBITH
000pyN0BaHEI NeNaTbHBIMH HIH JIOKTEBBIMH I1yC-
KOBBIMH YCTPOHCTBAMH

ITpn ycTaHOBKE YyMBIBATLHHKOB MPUHUMAOT-
CA ClIeYHOII[HE PACCTOSHHS, M’

MEX]Y KpauaMu B psgy 0,65
LIHPHHA TIPOXOAA MEX/1Y PAAAMH YMbIBATLHHKOB NPH
HHCNE HX B paay
S u Goaee 2
MeHee 5 1.8

WHPHAA MPOXOAA MEKAY PAIOM YMLIBANLHAKOB W
cTenoll (neperopoaKoit) npu WHcie WX B pARY

5 u Bonee 1,5

Menee 5 1,35
UPH PACTIOJIOKEHHH YMBIBAALHHKOR

napanjiensio paay wikahos 2

BONL TOPIOB InKahoB 1,5
MEXY FPYINOBLIMA KPYIILIMH YMBIBANLHAKAMU 1,2
MCKJly TPYNNOBBIMH KPYIJILIME YMBLIBAALUHKAMH M
CTEHO# (meperopo,ikoii) 0,9

PyuHbie BaHHBI NPeyCMaTPHBAIOTCS NIPH
NPOM3BOJICTBEHHBIX NIPOLECCAX, CBA3AHHBIX C Nepe-
Jaroueiics Ha pykd BuOpauMeii. Yncino nosbayio-
HIUXCA PYYHBIMH BAHHAMH JOJDKHO NPHHHMATECS
B COOTBETCTBHH C TEXHOJIOTHYECKOH HACTRIO MpO-
eKkTa.

Uncno BaHH NMPHHMMAETCH M3 pacieTa ojHa
BaHHAa Ha 3 4ven B Haubosiee MHOTOYHCIEHHOM
cMeHe. Paccrosnue OT nomemieHHS JUIS PYYHBIX
BAHH 10 paﬁolmx MECT, paciojardaéMeiX B 3J1aHHH
AosKHO OBITE He Oosiee 7.5 M, a o paGounx mecr,
pasMellaeMbIX H4 IUIOLAJAKE TPEANPHATHS, HE
Gonee 150 m.

IMpu uHcne MONMBRYFOUMXCS PYYHBIMH BAHHA-
MH Jlo 110 4en pyuHble BAaHHBI MOXHO pacnoJja-
raTth B IPOH3BOJCTBEHHOM 3AAHUH, IPH OOJIbILIEM
YMCJIEe MOJb3YFOUIMXCS — B OTAENBEHOM IIOMEILIEHHH

Pyunele BaHHBI OGOPYAYFOTCS HHAHBHOYaIIh-
HBIMH CMECHTEJIIMH XOJIO/IHOH M ropsiueif BoasI
JYIIEBBIMH CETKaMHU (B3aMEH KP4HOB).

B Ka4eCTBE PY4YHBIX BAHH MOXHO HCNOJIB30-
BaTh TONYKPYTJIBIE YMBIBAJILHHKH H9eTBEPTOH M
NATOH BeJHYHHEIL.

HO)KHBIC BAd HHBI YCTAHABJIMBAKOT B npej-
AYIICBBIX HIM yMbIBaJbHBIX. HoOXHBIE BaHHBI
JIOJIKHBI HMETh HHAMBHIYaJIbHBIE CMECHTENH XO-
JIOIHON W Topsiuei BOJBI.



82  Taasa 11. Cucmembl u cxembl KaHaauayuu

=

1800
®
s
&
N 500 s
A
500 5, 560
) )
a
CIVAN :
S = - \
h— A 2
1<) Ji
175 S
S 230 |
B o
/ ﬁ I =\
S i /-\ _ \
S |
S .
w S
&y
R
| S
’ I
% e ' g
7 20 |\wo| B0 | 20 |R




83

112 Obvesno-n1anupogouivle mpeboganus

7 S0¢ Lr,_—%
1
409 18
= =
mw / - e S Iw
+ 7 ﬂ Zz2 , "
ﬁ plLii
- i 3]
T g6z N
i 17/
| "l | 8
—| m
e
T S
),
17,524
SN 298
o0ts
774

o9z

Puc. 11.1. Yenprusposanan caEnrapso-rexusveckas kalEna paiiebuoro TRoa

YMBIBANBHHK, 5—cHoH OyThino4nbi, 6-CTOAK KaHANK3aUHONALIA,

7 cromk ropaueii Boaw, 8 —cTOSK XxonoaHo# Bojwi, 9 - w3onAUHS

1 yuwras, 2 wauHa, J-cMecHTenb ¢ IyleBoH ceTkoi, 4
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Puc. 11.2. Yendsusposannas cRHATAPHO-TeXHE4MecKas kafana Gea pawn
F—ynuras; 2- yMbIBanbAHK

inl YCTAHOBKE HOXHBIX BAHH NMPHHAMMAROTCSH
CIACAYHIIHE PACCTOAHHA, M:

LIHpHAA NpOX0aa MEeXmy:

pAAaMH HOXKHBIX BAWH . . . . . . . . . 2

KpaiiHHM pDRJIOM HOXHBIX BaHH H CTEHOH HIH

neperopoakofi . . . . . . . . . . . . 1,2
MEWy KpaHaMH HOXHBIX Bagm . . . . . . . . 07

Ins npoussoacts rpynn la, 16, Is, [la ucxo-
asaT M3 pacuera 50 MyxuumH MK 40 XKeHILIMH Ha
OAHY HOXHYIO BaHHY npH pabote, npoH3BOAHMOIK
B OCHOBHOM CTOS HJIH B YCIIOBHSAX MaJIO#H T10ABHX-
HOCTH M OXJIaX/[ICHHH HOr paboTarolmHx.

Kuasie u obmecrsennnie 3aanns. Canutap-
HEIE Y3JIB] B XKHIBIX H 00LIECTBEHHBIX 3/TAHHAX, KaK
NPABK/I0, PACIIONATAKT OAHH HAJ APYruM. B xu-
JIBIX H OO1IECTBEHHBIX 3/JaHUAX HEJIb35 Pa3MeLaTh

CaHUTAPHBIE y3Jibl HA KHJILIMH KOMHATAMH, KyX-
HAMH, OONBHHYHBIMH TanaTtamH, KaOHHeTamMu
Bpauei, CnajibHBIMH KOMHATaMH, NeYeOHbIME Ka-
Ouneramu, oOeeHHBIMH M TOPrOBBIMH 3ajiaMu,
CKJIA/IAMH ITHIIEBLIX MPOAYKTOB H LEHHBIX TOBa-
poB, paGo4dMH KOMHATAMH aJMMHHMCTPAaTHBHBIX
3/lJaHUH, TIOMENCHUAMH, MMCIOIMMH IICHHOE Xy-
JIOKEeCTBEHHOe o(opMIleHHe, 3ajlaMH 3ace/IaHuH,
3PUTESbHBIMHY 3aJIaMH, aYAMTOPHAMM, KJIacCaMu,
AOPUTOYHBIMH BEHTHISITAOHHBIMM  KpPaHaMH H
Tpanc(opMaTOpPHBIMH.

WUnauBuayaneHble YOOpHBIE B YMBIBAJILHEIC B
KHIBIX JOMax KBAPTHPHOIO W IOCTHHHYHOIO TH-
noB, a Takxe B OOMEKHMTHSAX MOKHEL HMETh
Clle/IyFOLIHE BHYTPEHHHE MHHHMAJIbHBIE PasMepbl
(B 4HCTOTE), M:
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NpH OTKPLBaHHH NBEpPeii:
Lo 3 R | X 3 .
BHYTDB e e e e 08 x 1,4
NPH OTKPLIBARHK ABepeli BHYTPL M NPH NPHMEHEHHA
YHHTA30B € HHIKO PACIONOKEHHBIMH CMBIBHLIMH Gay-
KaMH N T T S P 1 68 P 1

Kabunnl B 0obnmx ybopHBIX 0BMmEKHTHI
JIOJKHBI MMETh pasmep B ocsax 0,8 M. B obuue-
CTBEHHEIX yDODHBIX pasmepnl KaGuMH J0.KHEI
OBITb yBEMMYCHEI 1O JUIHHE M WwupHude Ha 100 MM,
llInpuna npoxoaa BAOL psaa KaOHH MPHHKMACT-
CA: MPH OTKPHIBAHMH IBEpeH BHYTPH - HE MeHec
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¥ Pre. 11.3. Yondunnposawnas cammTapao-T

! BaHH4. 2 YMBIBUIGHHK, 3 YHATA3, 4§ NO.10TEHIECYIUNHTENL

1,1 M, MpH OTKPBIBAHHHM MX HapyXyHe MeHee
1,3 m. Eciid ¢ NpOTHBOMOJIOKHOMH CTOPOHBI KAOHH
yOOpHBIX pPACTOJNIONKEHBI TIHCCYaphl, YyKalaHHBIC
PAacCTOSHHA J0/KHBL 6BITh yBeymueHb Ha 0,7 M.
B obwmexuTHsX M rocTHaMuax obmwmue ybop-
Hble H YMBIBAJIbHBle HeoOXOauMO pa3MemaTh Ha
KXJIOM 3Taxe B OTACLHBIX MOMEILEHHSX C CAMO-
CTOATE/IBHBIMH BXOAaMH W3 00IIMX KOPHIOPOB.
Ilpu coBMelleHHOH YOOPHOI ¢ yMEBIBATIbHOMH,
B KOTOpOit He Gojiee JAByX YMBIBaJILHHKOB, Iipe-
NycMaTpHBAaKOT LUIkO2bl. B kpynHOmasesinHOM
CTPOMTENILCTBE TPHMEHAIOT YHHMUUHUPOBAHHBIE
CAHHTapHO-TeXHWYSCKHE KaOWHBI (COBMEILICHHbBIE,
pazfienpHble M Oe3 BaHH), M3rOTOBJISCMBIE Ha
3aBOJAX M AOCTABJISEMBbIE HA IUIOIAAKY B TO-

ToBoMm BH/jie (puc. 11.1-11.3). Crosku pazmemaroT
¢ BHelIHeH cTopoHbl KabuH, 4yTo obecneumBaer
MO3TaXKHOE CoefHHeHHe HX 0e3 3ax0/a B KabHHLI

PasMemenne caHHTaAapHBIX mnprbo-
poB. B XMIBIX [OMAx KBAPTHPHOrO THIA YyCTa-
HABIMBAKT (M3 pacdeTa Ha OHY KBapTHpY): a)
YHMTA3 H BAHHY B COBMEIUEHHOM CAHHTAPHOM
y3Jle W PakOBHHY HJIM MOMKY B KyxHe; ) BaHHy,
YMBIBAJIbHMK H YHHTa3 (MPH DTOM YHHTA3 MOXET
OBLITh YCTAHOBJIEH B OTAENBLHOH KabuHe) U pakoBH-
HY HJIM MOWMKY B KyXHe.

B XHIBIX JOMaX rOCTHHHYHOTO THIA C KBap-
THpaMH Ha 1-2 9ell ycTaHaBIMBAKOT YMBIBAJIb-
HUKH H CHIAYHE BAHHBI HJIH JyIUEBbIC MOJAJOHB B
CAHHTAPHBIX y3J1aX H MOWKH B KYXHAX.
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B o6mEeXHTHAX MPHHUMAIOT CIEAYIOIMIEE YHUC-
JI0 CAHUTAPHBIX TIPHOOPOB:

B MYXCKHX H XEHCKHX YMBIBaIb-

HBX . . . . . . . . . 1xpan na 8 yen
B ybopRHIX:
MYKCKHX 1 ymwras u 1 naccyap na 18 wen
KEHCKHX 1 yamtaz na 12 9e1 n 1 rurnens-
deckas kabuna ma 50 wen
B JIyILIEBBIX I mymesan cerxa na 30 uen

B rocTHHMUAX YMCIIO CAHHTAPHBIX NpHOOPOB
3ABHCUT OT KaTeropuH HOMEpPOB:

| - BaHH2 HNH DY, YHHTA3 W YMBIBAJIBHHK, YCTAHABAHBAEMEIE
8 00BEAHHENHOM CARHTAPHOM Y3Tie;

Il yHHTA3 H YMELIBANEHHK, yCTANABNHBAEMEIE B OGBEAHHEH-
HOM CAHHTAPAOM yane;

11[ - yMBIBAJILHHK.

B roctHHMuax, He HMEMOIMX CaHHTAPHBIX
y3JIOB B HOMepax, YHC/0 CAHHTApHHIX MpHGOpOB
ONPEJENSIOT HCXOAS U3 CYMMAPHOTO YHCNIA MeCT B
HOMeEpax ¢ yueToM obCmyXHBAIOWIEro Nepconana:

B yGopRbIx:
MYMXCKHX I yruias u | nuceyap na 18 wen
KEHCKHX I ynuras ma 12 gen

B BAIAX HAH QyLIeRbIX | Bamna wim | nywenan

cetka Aa 30 wen

B xnybax (kpome cnopTHBHOTO 3ata H y6op-
Hble IIPH CIIEHE) YCTaHABIMBAIOT CJETYIOMME Cca-
HHTUpHbIE TPAGODPHI:

B yGopHBIX:
MYKCKHX | ynuras u 1 nuceyap
na 150 3pH1eRbCKHX MecT WIR
Ha 200 noceiwienei
IEHCKHX | yauTas Ha 75 3pHTENBLCKHX

mecT Ham ta 100 nocerurenei

B o0upx yOOpHBIX YCTAHABIHBAKOT:

MYyXCKOi 1 yawra3 u 2 nuceyapa ma 150 -
Hen
HEHCKOH 1 ynutas na 75 ven

B 31anugX KMHOTEATPOB WHCIO CAHMTADHBIX
npubOpoB npHHHMaroT no Taén. 11.3.

TABJIHLA 11.3
YUCJIO CAHHTAPHBIX [TPHEOPOB B 3JAHUAX

KHUHOTEATPOB
Canntapuse YHCno canMTAPHEX NPHGOPOB TIPH WHCNE
npubopb MeCT B KHIOTea Ipe
1600-1200 800 600-400  300-200

YunTain B yGop-
HbIX:

MYKCKHX 3 2 1 1

HEHCKAX 4 3 2 1
Tinccyaphi B Myx-
CckHX yBOpHBIX 3 2 2 1
YMuiBansRHKH B
MYXCKHX H Xen-
cKHX YBOpHBIX 2 I 1 1

TMpuseqammn: 1. Myxckne # xeHckue yBOpHBIE NOAKHW
YCTPAHBATECH OTME/ILHO H WMETH LIAK3H, B LI03ax ycTaHaBaA-
BatoT | yMuIBANLHAK HA |50 3puTEARCKHX MecT H | YMBIBALHHK 1A
200 nocetnrenei knyba.

2. B yGOpHBIX HDH ClieHe H CUOPTHBHOM 3ajie, & TAKKe B
yBOPHBIX 418 06CAY KHBAIOLIET0 NEPCOHANA IONYCKALTCA OTKphIBA-
HUE ABEPell BHY[Pb, NPH 3TOM r1ybuna kabuHw A0AKHA GRITL He
wmeRee 1,4 m.

3. VMbIBanbItikn, xpome yGopHLIX, HEOBXOAHMO yCTaHaBAA-
BAThH B APTHCTHYECKMX KOMHA1ax, kabunere Bpaua, poTonadoparo-
PHH H C1YIHH H300Da3HTENLHEIX HCKYCCTB.

4. B noacobromM nomerennu 6ydera noaxna 6uTHL yeranos-
neRa Mofika.
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B wmkonax uMcno caHuTapHbix npubopos
OpPHHHMAIOT H3 pacyeTa:

| yiuras na 30 wen u | ymbina-
neAHK A 60 wen

1 ynuras u | muccyap Ha 40 wen
¥ | ymbiBaapHHK Ra 60 uen

“~ yunrenelt B IIKONAX C 4HCHOM

YUEHHIECKHX MeCT:

LS 1eBO"eK

“

MAILYHKOB

no 400 1 ybopnas (1 ynuras u 1 yMbl-
BRJIbHHK)
400 u Gonee 2 yGopusie (1 ynuras u 1 ymu-
BALIIMK B KAXKA0H)
TMpameuanam: 1. MyxckHe ® XeHckHe YGODHBE [OMKHEI

yCcTpaHBad 1 bCR pa3fenLio H HMeTh LIF3kL.

2. YnuTa3el ReoBX0IHMO PasMelaTh B 01 e ILHBIX kabHiax ¢
OBEPAMH, OTT})L]BBCMHMH HAPYXY.

3. Kabuubl caenyeT OTAEARIbL NePeropoakaMH BICOTOH He
menee 1,75 m, He poxogaumimu Ha 0.2 M 10 nosna.

4 B ybopumx ans oBciykHBAOMIETe nNepconana Aonyc-
KaeTCs OTKPHBAHME [IBEPEi BHYIPL, NPH 10M raybuna xabum
ponxAa 6enb He Menee 1,4 M.

Voopubie A8 y4alMXCs NPeIyCMaTpPHBAOT
Ha KaXJIOM JTaxe, HMEHOLIEM KJIACCHbIE TTOMEIIIE-
Hus. B [ABYX3TaKHOM 3[1aHHMH [JOMYCKAETCA YC-
TpoiicrBo yGOPHBIX I YICHHKOB HA OJHOM H3
sraxeil. B nabopaTopusx, K/IAacCHBIX KOMHATax
I-1V knaccos, 1aGopaHTCKHX, MACTEPCKHX, KaOH-
HETAX OCHOB NPOM3BOCTBA H IOMOBOJACTBA, Kabu-
HETAX YepyueHHs, PHCOBAHUA H reorpaduy, a Takxe
B OydeTHOH ycTaHaBAMBAIOT YMBIBaJAbHHKH [10-
MOMHHTENBHO K pacueTHOMY HX uHcny. Kpome
TOro, YCTAHABJIMBAIOT PAKOBHHBI HA [eMOHCTpa-
LUMOHHEIX CTOJIAX.

B ne4e0HO-NPODHITIAKTHYECKKX YUPEKIACHHAX
(60JIbHHIBI PA3JIMYHOTO TPOGUIA, MOMMKIMHAKH
H enbauepcko-aKyliepckHe MyHKTHI) YHC/IO ca-
HMTAPHO-TEXHUYECKHX IIPHOOPOB NMPHHHMAETCH B
3aBHCHMOCTH OT Ipoguiis JieyeOHOro yupexaeHus
¥ HazHAYeHUS TIOMEIIECHUH H ONpeeiseTCa TEXHO-
JIOrMYECKOH 9acThlO NMpOoeKTa.

Jns mpounx oOmIeCTBEHHBIX 30AHHH 4YHCIO
CAHMTApPHBIX NPHOOPOB NPHHHMAETCA IO COOT-
BETCTBYIOIIIMM HOPMaM TPOEKTHPOBAHHS.

Bubop THma caHHTapHBIX npubo-
p 0 B. B neueOHO-IpopHIaKTHYECKHX YUPEKIEHHAX
crejlyeT TpPUMEHSTh CaHHTapHbie Npubopbl U3
dasnca. Yawu XHPYPrHYECKHX YMBIBAJILHHKOB
AONKHBI OBITE TUTOCKHE, Oc3 cTeHOK W OOYKOB,
KPOHLUTERHEI — KPYrIibie M TIpocThie MO (opwme,
cH(hOHRI — OYTHUIOYHBIE, KPAHBI-CMECHTEIH — JIOK-
TEBOI'0 THIIA.

Ins medeGHBIX TPOLEAYP C arpecCHBHBIMH
BOJZAMH HeoOXO/MMO ycTaHaBIHBATL BAHHBI C
KHCJIIOTOYHOPHOH 3MaNbl0 WiIH (asHCOBLIE, IO-

KpeIThle Oesioit rimazypero. Tlomxox K BaHHam
momkeH obecmeuMBaTBCA ¢ TpeX WM HETBHIPEX
CTOPOH.

B BogoNeueOHBIX OTAENEHHAX IPH TPYATIOBOI
YCTAHOBKE BaHH BEIMYCKH M3 HHX DPAaciosaraior
Haj cOOpHBIMH JIOTKaMH C TpanamH 6e3 ycTaHos-
KH CH()OHOB.

Hns oO6MBIBaHMS TODINKOB H IOIKJIAJHBIX
CY/IeH YCTAHAaBJIMBAIOT BH/Yaphbl, NIPH OTCYTCTBHM
CHEIHANBHBIX 4all—oObMABIe KI03eTHhE. [na
OOMEIBAHHS KJIEEHOK TPEAYCMATPHBAKOT HYIyH-
HBIH IMATHPOBAHHBIA kenob ¢ HAKIOHHOH M-
TOH, 110 BEPXHEMY KPalo KOTOPO# NpOKIaabBaloT
Avlpyatyro Tpy6y mmamerpom 20 mm. Boay k
TpyOe MONABOAAT OT CMECHTENIS.

Crounble Boabl OT MOEK IS MBIThS Bpesen-
Ta, Aylled W BaHH rps3efiedeGHOTO OT/IENeHHS BO
H30ekAHHE 3aCOPEHUA KaHAJNU3ALUMOHHOM ceTH
CJIEAyeT HANpaBlATE B TPA3EOTCTOHHHK € cHpo-
HOM (THAPABIHYECKHM 3aTBOPOM), AEHCTBYIOLIHIE
MO TPHHUHMILY NMecKooBoK. [Tox yMEIBAaJIbHHKAMY
H BAHHaMH B Tps3eneyeOHMIAX THIPABIIHYECKHe
3aTBOPBI HE NpPElyCMAaTPHBAIOT.

B npeanpusTHsix 0OLUECTBEHHOrO MHTAHMA,
MpaveYHbIX H JAPYTHX OOIMIECTBEHHBIX 3TAHHAX TH-
MBI H YHCIIO CAHHTAPHBIX MPHOOPOB M CTIEMHAND-
HBIX MPHEMHHKOB HE3aTPA3HCHHBIX WIH 3arpss-
HEHHBIX MPOHM3BO/CTBEHHBIX CTOYHEIX BOJ Onpe/e-
JIAKOTCA TEXHOJIOTHYECKMM TIPOCKTOM.

Bo Bcex 3maHHsX CliefyeT TIPHMEHSTh CaHH-
TapHeie TPAGOPBI, TO3BONIAFOIME [IPOKIIA/BIBATL
oTBO/JHEIE TpyOBl Hax monmom (yHuTasel ¢ Goko-
BBIMH BBIMYCKAMM, BAHHBI C HATIOJIbHBIMH TH/PAB-
JIMYECKMMH 32TBOpAaMH CHQOHAMH M Op.).

PacnonoxeHHe CAHUTAPHBIX NpHGo-
pos. Canurapubie npubophl clieqyeT pacrofa-
ratb B OTATUIABAEMBIX H BEHTHJIMDYEMBIX IIOMe-
ILIEHHSIX C ECTECTBEHHBIM MJIH MCKYCCTBEHHAIM OC-
BEILICHHEM.

I'pynmoseie MyxckHe yOopHBIE HEOOXOIHMO
obopymoBaTe mHccyapaMH. PaccTosHHe Mexay
OCAMH IHCCYyapoB AOJIXKHO ObiTe He Menee 0,7 M.
CreHbl, Hd KOTOPBIX YCTAHABJIMBAIOT IPYNIOBHLIE
muccyapsl, Tpebyercs 0OAMIOBLIBATE ILUIHTKOH Ha
BBICOTY He Menee 1,5 M.

PaccrosiHHe OT YMBIBAJIbHUKOB [J0 JpYrux
CAHUTAPHBLIX TNPUOOPOB W CTPOMTEJLHBIX KOH-
CTPYKUMH [OJIKHO OBITH (HE MeHee), M:

MEX,1y OCAMH YMBLIBAJILHHKOB NIPH IPYNNOBOH Ux yCTa-

HOBKe L EEEEL LN
or GoKOBONH CTOPONEI YMBLIBAJILHHKA JIO CTEHEI:
B OLITOBRIX MOMEwEHWsx . . . . . . . . 0I5
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B KHIIBIX JIOM2X (IPH ANHHE YMbIBanbHHKA

065 M) . . . e e e 0,05
OT nepenHeil CTENKH YMLIBANILHWKA o cTest . . . 0.8
TO XK€, UPH FPYNNOBOMN yCTAHOBKE YMLIBA/IL-
HEKOB . - . .« . - o+ . o« o+« . o« - . . 125
MeXay ABYMA PRAAMH yMbLIBaTbHWKOB . . . . . 2
mexay 60xoBOH CTOPORON YMBIBAILHMKA H OCLEO KJIO-
3eTHON AIUM YHHTA3d . . . . . . . . - . 0,4
01 OCH YHHTA3d 10 HADYXHOTO Kpas Bawmel . . . . 045

Jlns rpynnsl yMBIBaabHUKOB (He OoJiee ruec-
TH), PACTIONIATAEMEIX B OJTHOM TIOMEILIEHHH, MOX-
HO TpeIyCMaTpHBATL OMHH CHGOH-PEBH3HIO AHa-
meTpoM 50 Mm.

He nomyckaeTcs NPUCOeIHHEHHE JBYX YMBbI-
BAJILHUKOB, PACMOJIOKEHHBIX B PA3HLIX NOMelle-
HHSX, K oJiHOMY CHoOHY.

Moiiku, yCTaHABIIHBAEMBIE B KYXHAX, CTONO-
BbIX i OydeTax, JIOJKHB HMETh MEX/IY BBITYCKOM
1 cupoHOM (rHIpaBIHYECKHM 3aTBOPOM) BO3/yIL-
HBli pa3pelB He MeHee 20 Mm.

Jins oaHo MONKH C HECKOTLKMMH OTHEme-
HUAMH OPEeAyCMATPUBAETCA OAHH CHOOH. ByThl-
NOYHEIA CH(OH YCTAHABIMBAIOT JUIS MOEK C OJ-
HHM OT/IEJICHHEM.

Barnst MOXHO yCTaHaBJIHBATb Ha YYT'YHHBIX
HOXKax ¥ OETOHHBEIX NOJACTABKAaX (BCTPOEHHBIC
pannbl). [IpH 06nHLOBKe GOKOBBIX NMOBEPXHOCTEH
panH Tpebyercs obecrieunBaTh J0CTYN K cHboOHY,
14 Yero ycrpauBaetcs nkok pasmepom 0,3 x 0,3 M.
[Ipu mokpeiTHM OOKOBBIX TIOBEepPXHOCTEH BaHH
CbeMHBIMH acOECTONEMEHTHBIMH JTHCTAMH JIFOKH
He YCTpaHBaloT,

B nojly BaHHBIX KOMHAT OOILEro HOJIBL30BA-
HMs HYXHO YCTAHABNMBATH /Mpansl AHAMETPOM
50 MM. B BaHHBIX KOMHATAX HJH COBMEILEHHBIX

TABJHLIA 11.4
BbICOTA YCTAHOBKH CAHUTAPHBIX IMPUBOPOB

Cannrapnsie BbicoTa yCTAHOBKM caHMTapHBIX MpubopoB
npuGopst or nona, M
B KHABIX B IIKO- B AeTckHX B oGuect-

A0Max W Jnax ca/lax-AacNax BeHHbIX
AIMHHAR- yGopHBIX
CTPATHR-
HBIX 30d-
HHAX
Yuurain (Ge3 04-042 03-04 03 0,3-0,4
Gopra)
Tnccyapst 0,65 0,45-0,65  0,45-0,65
PakosHib H Moli- 0,85 085 0,85 -
KM
YMBIBAILHHKH 08 0,7-08 04-05 0,7-0,8

TMpumesamme, B oGiuccTReHHbIX yOOPHBIX OHA NHCCYap W
oMH YHHTa3 Ha rpynny Ao 10 npaBopoB creayer ycranaBlHBaTh
N0 HOPMaM [eTCKHX CA0B-ACe/b, KPOMe TOro, OTNEIbHbIE YMbI-
paLEHKM pacnozaraior Ha sucote 0,7 M (a0 Gopra).

CaHHTAPHEIX Y31aX B JKWJIBIX KBADTHPAX TPATbl He
YCTAHABJIHBATOT.

Jis MAOMBHAYAJIBLHLIX M TPYNIOBBIX [dyllle-
BbIX, PAacloNATAEMBIX Ha MEKIY3TaHBIX  Mepe-
KPHITHSIX, PEKOMEHIYETCA HPHUMEHATL dyuessle
neddoHsI.

JlaMeTp oTBOIHOM TPYOB! H THAPABIMYECKO-
TO 3aTBOPA Y RUMBEELIX HOHMANUUKOE NOJIKEH
ObITH He MeHee 25 MM.

BricoTa ycTaHOBKM CaHHTapHBIX Tpubopos
npHBedeHa B Tabm. 11.4,

11.3. Knaccnduxanus
H XapaKTepHCTHKA CHCTeM
KaHA/IH3aIAN

B 3aBHCHMOCTH OT Ha3HAYCHHS 3JAHHA M
NpeAbABIAEMBIX TpeDOBaHHH K OTBOJAY CTOYHBIX
BOJl TIPOCKTHPYIOTCS CIHEAYFOLHE CHCTEMBI BHYT-
peHHEel KaHAJM3aMHH:

Ovimosas— AN OTBeJIeHHS CTOYHBIX BOJ OT
CaHHTapHBIX TPHOOPOB (YHHTA30B, PAKOBHH, YMbi-
BaJIGHAKOB, BaHH, MOEK, AylUeH M Ap.);

npou3eOICMBEeHNAA — U1 OTBEACHHA TIPOM3-
BOJICTBEHHBIX CTOYHBIX BOJ {O/THA HJIM HECKOJIBKO
B 3aBHCHMOCTH OT COCTaBa COpAaChIBAEMBIX CTOY-
HbIX BOJ);

obseduHennas — 1N OTBEJEHUS OBITOBBIX M
MPOH3BOJCTBEHHLIX CTOYHBLIX BOJ NPH BO3MOXK-
HOCTH MX COBMECTHOM OYHCTKH;

cems GHYMPEHHUX 6000CMOKOE — LIS YIAJIEHHS
aTMoCcePHBIX OCaKOB C KpPBIII 3HaHMI.

B npon3BoICTBEHHBIX 3AaHUAX C PAINUYHBIMH
TEXHONOIMYECKHMH TPOIECCAMH MOTYT NpHMe-
HATBCA BCE YKa3aHHBIC CHCTEMbI KaHAJIH3AIMH.

B xMibIXx M 0OMIECTBEHHBIX 3AAHHAX OOBIYHO
TPOEKTHPYIOT TONBKO GBITOBYIO KAHANH3AIMIO U B
OTAENbHAIX OOLIECTBEHHBIX ¥ KOMMYHaJIbHO-Obi-
TOBBIX 3JJAHHSAX NPeJYCMATPUBAIOT JONOJIHHTE b-
HO JOXIEBYHO HJIM BTOPYIO CeTh KaHANH3AIMH LIS
OTBO/Ia NMPOM3BOJICTBEHHBIX CTOYHBIX BOJI,

Ha npeanpusTasx oBIECTBEHHOTO MHTAaHHSA
Ha 200 Mect ¥ OoJiee CTOYHBIE BOIALI H2 MOEYHBIX,
MSACO-PBIGHBIX 3aTOTOBOYHBIX H KYXOHb OTBOJST
110 OTAEIbHOM CETH K KHUPOYJIOBHTEND, PACIONO-
JKEHHOMY BHE 3aHHs, a MOC]e XHPOYJIOBHTENs
HaNpaBIAOT B HAPYXHYHO CeTh OBITOBOH KaHAJIH-
3a1HH.

B 3g1amMAX Mara3MHOB M MpeanpHATHH 00-
[IECTBEHHOTO NMTaHHA YCTPAHBAIOT pa3jiesibHEIE
CeTH NPOM3BOJCTBEHHONH H OBITOBOH KaHanuza-
LHH.
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B Gansx Ha 100 Mect 1 Gosiee npu ycTpoiicTse
TeMIoyN0BHTeeH ObITOBAas KAHAMM3AWUSA NOJDKHA
ObITH OTAENIBHON OT NMPOU3BOACTBEHHOM CETH Ka-
HAJH3a1HH. B mpavedHbIX Takxke ycTpaHBaroT OT-
JeTbHBIE BBIMTYCKH JUIS TEXHOJOTHYECKHX CTOKOB.

He nomnyckaercs cbpachiBaTe ObITOBBIE CTOY-
HEIE BOIBI B HAPYXHYIO CeTh NPOM3BOJACTBEHHOIM
KaHaJIM3alMK H 3arpA3HEHHEIE IPOH3BOJICTBCHHbBIE
CTOYHBIE BO/IbI B HAPYXKHYIO CeTh MPOH3BO/ICTBEH-
HOW KaHAIH3alWH, OTBOSINYH He3arps3HEHHbIE
CTOKH.

B oTmennHBIX caydasx, IPW COOTBETCTBYIO-
eM TEXHHKO-PKOHOMHYeCKOM 000CHOBAHMH, H0-
MycKaeTcs OTBEJICHHE HEKOTDPBIX I'lpOHBBO,H.CTBC[-F
HBIX CTOYHBIX BOJ (BBICOKOKOHLEHTPHPOBAHHBIX,
SAOBHTBIX, pa/IAOAKTHBHBIX H Ap.) B BeIrpe® wiu
OyHKep ans MOCJEIYROLLEro MX BBIBO3A. .

B ceTh GpITOBOM KaHaNH3aUMH HE JONyCKaeT-
ca cbpoc aTMocepHBIX BOI, 4 Takke MPOH3BOI-
CTBEHHOH KaHAJIU3ALMH, CTOYHBIE BOJBL KOTOPOH
TpeOyHT OYHCTKH.

11.4. CxeMbl KaHAIM3AIAM
3/1aHMIl Pa3IHYHOTO
HA3BHAYCHHS

IMpH nNpoekTHpPOBaHHH BHYTpPeHHeH TNpOH3-
BOJICTBEHHOM KAaHAJM3ANMM TIpelyCMATPHBAaeTes
YCTPOMCTBO HECKOJIBKHX pa3fiejlbHbIX CeTed B 3a-
BHCHMOCTH OT aTPECCHBHOCTH CTOYHBIX BOJ, HX
TEMIEPATYpEL, XapakTepa X rnociaeayoleld odpa-
GOTKH, HAJNHYHA B UX COCTABE XHMHYECKHX KOMHO-
HEHTOB, KOTOpHIE IIPH CMENIMBAHHU C APYrHMH
CTOYHBIMH BOJaMH CTocoOHBI BCTYINaTh B peak-
1[MH, COTIPOBOX/IAIOIIHECH BbIJCICHHEM BDEIHBIX
HITH BBPMBOOHHCHB[X CMECCﬁ, Ta30B HIIH OCAOKOB.
B HeoOX0IHMBIX CyHasx NpOU3BOIAT 00E3BpekM-
BAHHE CTOYHBIX BOJ Iepe/[ BHITYCKOM HX B HAPYX-
HYIO CeTh KaHAJIM3AalHH (CTO‘IHHG BOAbI rajJibBaHH-
YeCKHX H TEPMHYECKHX LEXOB H AD.).

IMpumepaMy MPOM3BOACTBEHHBIX 3AaHMH C
GOJIBIIAM YHCIIOM CeTelH KaHaNH3alHH MOTYT CIy-
HHUTh KOPIYC BUCKO3HOTO 11€JIKa M FJIaBHBIH KOp-
Myc MPOH3BOJCTBA LUTANES.

B kopnyce BUCKO3HOTO LIENIKa HMeeT-
Cfl MATH KAHAIM3AUHOHHLIX ceTeil: OBITOBas, Mpo-
H3BOJICTBEHHO-/IOKI€BAS, KUCIIBIX CTOKOB, IIEI04-
HBIX CTOKOB M BHCKO3HBIX CTOKOB.

B GuiToByro kaHanmsaumio cOGpaceiBaloTCH
CTOYHBIE BO/JbI OT CAHHTAPHHIX MpHOOpOB, Ayle-
BbIX M J1aDopaTopHii; B MPOH3IBOACTBEHHO-TOXK (€~
BYHO KAQHAJH3AIMKO — TOXACBBIE CTOKH € KPBIIU H

He3arpsA3HeHHBIE MPOM3BOJACTBEHHBIE CTOYHbIE BO-
bl OT 0OOpY/IOBaHHA M KaMep KOHIHLMOHHPO-
BAaHHA.

B CHCTEMY KAHAJIH3AUHH KHCIBIX CTOKOB MO-
CTYDAKT CTOYHBIC BOJBI M3 LEXOB OTHEJIOYHBIX
darperaros, orpaﬁm'amu}{e PACTBOPKI U3 TEXHOJIO-
rugeckux 6aKOB H CMBIB ¢ NoJTa (CTOKH COBHpaioT
NOTKOBOH KaHaJiH3auHel B cOopHbIil pelepByap u
OTKa4HBAIOT HACOCAMHM); M3 OTAENOYHOTO IEXa~—
OT 00OpYIOBAHMS M CMEIB C MoJia (/1BA BBITIYCKa);
H3 [IPAIHIILHOIO Lexd —oT OGOPyJIOBaHHSI H CMBLIB
¢ moJyia (1Be pa3dc/bHBIE CETH, ABa BHINYyCKa); U3
KHCJIOTHOH CTaHUMU —OT MPOMBIBKH KBapIEBbIX
(GUABTPOB (CaMOCTOSTENBHBIH BHIMYCK), CMBIB C
nona, oT obopynoBaHus (1Ba BeIyCKa), H3 T0/1Ba-
na (OTKayMBalwT HacocaMu) M orpaboTasuime
PacTBOPBL

B kaHaNH3aUMIO IIEJIOYHBIX CTOKOB cOpachl-
BAKOTCH CTOYHBIE BOJABI U3 OTJEJIOYHOIO 1IeXa —OT
TIPOMBIBKH LIeKa H cOPOC BOJBI OT 1eHTPH(YT; U3
LeXa OT/EIOYHBIX PACTBOPOB —OT MPOMBIBKH 060-
pyAoBaHHA (OTKaUMBAKOT HacocoM). B kaHanmza-
LIHIO BMCKO3HBIX CTOKOB IOCTYNAKOT CTOYHEIE BO-
JBI OT NPAAUIIBHBEIX MAIIHH, U3 BHCKO3HOTO II€Xa,
M3 OT/IEJEHHS MPHTOTOBJICHHS KpAIIEHOHW BHCKO-
3bl, OT MPOMBIBKH 00ODPY/I0BAHUA U CMBIB C 1Ol
(ueTEIpE BBIMYCKAa € TMAPO3aTBOPaMH Ha Bhi-
IycKax).

B rnasunom Kopnyce NIPpOH3BOJICTRA
O TATNE I HMEETCA BOCEMb CHCTEM KaHAIM3AIHH.
B 6miTOBYI0 KaHANM3ALMIO NOCTYNAIOT CTOYHBIE
BO/IbI OT CAHHTAPHEIX MpHOOpOB M NabopaTopHi;
B IPOH3BOJACTBEHHO-T0XIEBYHO — IOXK/IEBbIE BOJIB
C Kphbill MAHHAE H HE3arps3HEeHHLIE IPOU3BOJI-
CTBEHHBIE BOJLI; B IPOM3BOACTBEHHYIO KaHAIH3A-
LHEO KACBIX CTOYMHBIX BOJ - KHCJIbIE BOJIbI M3 pa3-
JMYHBIX OTAeneHAN. OT/ebHble CHCTEMBI KAHAK-
3AUMH YCTPOEHBI AJIs MPHEMA KUCJIBIX KOHIEHTPH-
POBAaHHBIX, KHCJIBIX TOPAYHX (OT YTHIH3AIMOHHOM
OoMIepHOI), WENOYHBIX, IIENTOYHBIX KOHIEHTPH-
POBAHHBIX H BHCKO3HBIX CTOYHBIX BOJ.

[MpuMepoM HCTONB30BAHKHS He3arpPA3HEHHbIX
MPOH3BOACTBEHABIX CTOMHBIX BOJI C TEMIEPATYPOi
95°C HemoCpeACTBEHHO B CAMOM 3aHHH MOXET
CJOYXHTh OJ1HA H3 KAHAJIM3AIIMOHHBIX CUCTCM 34BO-
Jla MCKYCCTBEHHOI'O BOJIOKHA. B janHoH cucreme
CTOYHBIE BOIBI IOCTYMAIOT B cOOpHBIE HAKH, OTKY-
Jla X N0JAaKT HACOCAMH B BOJOHArPEBATEIH UIA
MOJOTPEBd XOJIOAHOW YMArYeHAOH BOJBI.

[MpoM3BOACTBEHHAS KAHANM3AIMA OJHOTO M3
LEXOB Kee300eTOHHRIX H3,I[€J1Hﬁ npeHa3Ha4YeHa
JUls 0TBOJIA BO/BI OT KOHJACHCATOPOB H H3 MPHAM-
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KOB IPONapo4HslX kaMep. CTOYHEIE BO/bI OT KOH-
JIGHCATOPOB BCIEACTBHE HeGONBIIOrO HX KOJH-
4ecTBA M HeoOXONMMOCTH YCTAHOBKH BEHTHJIEH
OTBOAAT OT Kaxaoi kamMepel. CTOYHLIE BOABI OT
4eTRIPEX MPHSIMKOB MPONAPOYHBIX KAMEDP OTBOJAT
TOMLKO M3 OHOro oTaeneHus. OcTanbHBIE OTHE-
AEHNs COeIMHSIOT OTBEPCTHSIMH, B KOTOPHIE 3a/ie-
NBIBAIOT CTajbHbIE NATPpYOkH JHamerpoM 50 mMm.
Jns npeloTBpanieH|s NOCTYIUIEHHA TIapa U3 Tpo-
NAPOYHBIX KAMED B KAHAIHM3ANMOHHBIH KOJUIEKTOP
yCTﬂHaBJIHBa}OT FHIPO3aTBOPLL.

11.5. IpueMHBKH CTOYHBIX
BOJI

TIpHEMHHKH CTOYHBIX BOJ, CAYXaT Juli He-
MOCPEACTBEHHOTO TpHeMa OBITOBBIX, NPOHIBOA-
CTBEHHBIX M ATMOCHEpHEIX BOJ| B CHCTEMAX BHYT-
peHHell KaHANH3aUMK 31aHWH M MOAPA3AeNsaroTCs
crieyromuM obpasom:

npuemMiuKy 047 BLIMOBLIX CMOYNBIX 00— Ca-
HHTapHBble TPHOOPLI, YCTAHABIMBAEMbIE B CAHH-
TapHO-OBLITOBHIX TIOMELIEHHAX (CAHY3MaX) KHUIIbIX,
061necTpeHHBIX H TIPOM3BO/ICTBCHHBIX 3/1aHHH,

npuemMHuKu 048 NPOU3EOOCMEEHHbIX CMOYHbIX
600 (OT TEXHOJOTHYECKHX IPOLECCOB NPOH3BOA-
cTBa, THAPOYOOPKH TIOMEIEHHH W BEHTUNALHOH-
HbIX YCTAHOBOK)--BOPOHKH /TSl TIPHEMA OXJIAX-
JAKOICH BOARI OT MAlliHH H annapaToBs; KOJOILBI
H JIOTKA C pelueTKaMH B [EXaX, TPAambl, CIHBLI H
PAKOBHHBI, & Takke Gaukm 1A pa3speiBa CTpYH;
YCTAHABAHBAIOT MX B MPOHU3BOJCTBEHHBIX 3MAHUAX
H TIOMELICHHSIX;

npuemiuku 041 ammociepuslx 600 —BOJO-
CTOYHBbIE BOPOHKH;

NpUEMHUKY CREYUAABHO20 HAZHAYEHUA —MEe[H-
IIHHCKME CAHMTApHBIE TIpUOOpHI, ycTaHABMUBaAe-
MEle B OONbHHIAX, TOCIHTANAX, KJIMHHKaX (1e4ed-
Hble [ylH, BHAyaphi, NcyeGHbIC BAHHBI H TIp.),
nabopaTopHeie NPUOOpK! (CNENUaNbHBEIE PAKOBH-
HBl, YMBIBAJIbHHKK), MOMKH, YHHTa3bl C TOjJayeii
BO/IbI €3 TIPHKOCHOBEHHA PYK).

OcHoBHbIE TPpeOOBAHHS, KOTOPBIE TIPE/bABIIA-
1OTCA K CAHHTapHLIM MpubOpaM BCex BH/IOB,—3TO
yno6CcTRO M TMPOCTOTA TIPOYHCTKH MX TIPUEMHBIX
OTBEPCTHIA, 4 TAKXKe MOJIHAS MPOMLIBKA MX pabo-
yeli moBepXxHOCTH. Bo H3bekanHe 3acopeHns OpH-
eMHBIC OTBEPCTHS BCEX CAHHTAPHBIX NPHOOPOB,
KpOMe YHHTA30B H HATIOJIBHBIX KJIO3ETHBIX 4all,
JIOJKHEI UMeTh peuleTkH. [ToBepXHOCTH caHHTap-
HBIX MPUOOPOB 3ALHINAIOT MOKPBITHAMH IPOTHB

pa3pyLIAIONIEr0 BO3IEHCTBHA CTOYHOMH XHIKOCTH,
cnabbiIX pacTBOPOB 1LENOYed M KUCIIOT, 4 TaKke
NONEPEMEHHOTO BO3JICHCTBHSA XONOAHOW M Trops-
yeit (10 90°C) Boaml.

CanaTapHeie npubOpPHI M3rOTOBIAIOT U3 pas3-
JIMYHBIX MATEPHAJIOB - HYI'yHd, KepaMHKH, ((hasH-
ca, nonypapgopa, mamoTHOro asinca), ITHCTO-
BOH CTa/H, IBETHBIX METANJIOB M ClJIABOB, 4
Takke naactmacc. Pabouyio MOBepXHOCTb CAHH-
TApHBIX TIPUOOPOB, H3TOTOBNEHHBIX H3 4yryHa
(BaHHBI, MOMKH, PAaKOBMHBI, KJIO3€THBIE YailH,
Tpambl H Jp.), NOKPHIBAIOT CTEKJIOBHJAHOW 3Ma-
Ibto, HepabouHe NOBEPXHOCTH - BOAOYCTOWYHBOIH
Kpackod HIH TpyHTOBoO#t aMansio. IToBepxHocTH
CAHNTAPHBIX NPHOOPOB W3 CTANH 3ALMIIAIOT CTEX-
JIOBHIHOW 3MAJBIO C JIBYX CTOPOH.

IToBEpPXHOCTH YyTYHHBIX M CTalbHBIX NpHGO-
POB, MpelHA3HAYEHHBIX IS NPHHATHA Je4eOHBIX
npoue/yp B Pa3JIMYHBIX PACTBOPAX MJIM MOPCKOI
BOJE, 4 TAaKKe JUIS CrenHanbHuix nabopaTopwuii,
NOKPBIBAIOT XHMHYECKH CTOMKOH CTEKJIOBHIHOM
IMAIBIO.

BHyTpeHHHe H BHIHMbIE HApYXHbIE TIOBEPX-
HOCTH KEpPaMMYeCKHX H3/enuil (yMBIBAJILHHKOB,
Moek, CH(hOHOB H JIp.) 3AIIMINAT TNA3YPEIO.

CannTapHsie IpHOOPHI, @ TaKKe TPHEMHHKH
NPOMU3BOJCTBEHHBIX CTOYHBIX BOJI, TIPHCOE/AWHSE-
Mble K OBITOBOI HITH NPOH3BOACTBEHHON KAHAIH-
3a0UH, CTOYHEIE BOJABI KOTOPOH HMEIOT HENpHsT-
HBIE 3aNaXH WA BHIIEISFOT Bpe/IHEBIe Ta3kl U NapHI,
JIOIKHBI MMETh THIPABJIMYECKHE 3aTBOPBI (cudo-
Hul) JHb0 B KOHCTPYKItHH npHGOpOB (YHHTA3MI,
nuccyapsl U Ap.), MO0 YCTAHABIUBACMBIE HA Bhl-
nycke oT npubopa.

B npon3BOACTBEHHBIX TIOMELLEHHUSX, 1€ BO3-
MOXHBI BOCIUIAMEHEHHE onekAbl (npu Bhibpoce
TUTaMEHH M3 NeveH W Ap.) HJIH XHMHYECKHE 0XOTH,
HeoOX0JJMMO YCTAHABJIMBATL PAKOBHHBI CAMONO-
MOIIM HJIH BAHHBI C BOJOH.

ABapHiiHble 1yIlH, BAHAb H PAKOBHHbBI CAMO-
TIOMOILIM PAa3sMEILAIOT HAa BUAHEIX JIETKOZOCTYT-
HEIX MECTax 4yepe3 Kax/bie 25 M M NOJKJII0YAIOT K
XO3AHCTBEHHO-TIMTHEBOMY BOJIOTIPOBOJY. ABapHii-
HbIE JIYIIH JIOMKHBI HMETh MEajbHOE BBIKIIOYE-
HHE H JIYIIEBYIO CETKY NMPOMYCKHOW CMOCOOHOCTRIO
5 n/c. K BosonpoBozy aBapHiiHble AYILH 110 1KJIEO-
yaioT yepes 6ak obneMom 0,8—1 M3 (puc. 11.4).

BMecTO paKoBHH CaMOTIOMOIIH MOXHO HC-
NOJIL30BATH MUTheBbIe (DOHTAHYHKH HITH YMBIBAJIb-
HHKH; B KQyeCTBE BAHH CAMOMOMOILH —OOLIKHO-
BCHHBIC HJIH CHASYHE 4YTYHHBIC BAHHBI, 3anoHde-
MEIE BOJOH 1epejl HAYanoM paboueil CMeHBI.
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TJIABA 12. KAHAJIMZALIMOHHBIE CETH

12.1. TpybonpoBoabl H JIOTKH

OTBOJ CTOYHBIX BOJ NPEoYCMAaTpPUBAETCH,
KaK MpaBuio, MO CAMOTEYHBIM TpyGompoBoaam.
Matepran Tpy6 BBHIOMpAlOT B 3aBHCHMOCTH OT
COCTABA M TEMNEPATYpbl CTOMHBLIX BoJ, TpeboBa-
HUif K TIPOYHOCTH MaTepHana Tpybompomoaa u
JxkoHOMHH MeTauta (tabm. 12.1).

TABJIULIA 12.1
HOMEHKJATYPA TPYB

Martepran B BHgsl TPyO  YcnosHBIH HasHawelne

npoxoa D,. MM

Yyryumbie:
KadHaIH3aLHOHHBIE 50- 150  Cerw sryrpenueh Obi-
(TOCT 6942.3-80) roBOA H NpoH3BOA-
CTBCHHOH KaHaJH3a-
[T
Kepamnyeckie KaHaiH3a- 150 500 Cern pHY1pennei
muonnne (FOCT 268 82) 6GrTOBON H NponIBOL-
CTBEHHOH KAHAIIH3a-
MK
Mosm3arnneHosnie:
no FOCT 18599 83 50 300  Cerm puyrpennedi Gui-
C HIM. ToBOR W Npon3BOA-
CTBEHHOM KaHawIH3a-
1WA [IPH J3BJICHHA
peme 0,1 Mfla (10 M
BOJL. CT.)
no FOCT 22689.0-77 100 CeTH NpoH3BOICTRER-
HOA CAMOTEYHOH Ka-
HAAHIAUNH
AcBecToleMEHTHbIE:
Be3nanopHuie 100 150  Cerm puyrpenneii Obi-
(TOCT 1839-80) TOBOW H NpOH3IBOA~
CTBEHHOH KaHaAH3a-
e crabokucabix W
cnaboitenoYHLIX CTOY-
Hbix Bog (pH =6 = 9)
H BOJOCTOKOB
naroptnie (FTOCT 100 300 Cerwu BHYy1peHHeR npo-
539 80) H3BOACTBEHHOM Ka-
HaJm3aunn ciabokHe-
awX u cnabomenod-
HBIX CTOYHBIX BOA
(pH = 6—-9)
BeroHHbie H Xene3o- 300-1500 Cern Bny1peunei

Derounkle Oesnanopuble
(FOCT 6482.0-79 ¢ nam.)

(noa3emnon Ge3nanop-
Hoif) ObiToBOl B npo-
H3BOJCTBENHON Ka-
HANA3AIMA (ecnH 1O
COCTABY CTOMHBIC BOABI
HE arpeccHBHEl 110 OT-
HollleHHIO K GeToRry)

CrexasuHbie UM Hamdem- 45122 (napyx-Cern BHY rpenHed ka-

HLX TPYOONpOBOTOB HBIH JHAMCTP) HAIA3ALHA arpeccHB-

(FOCT 8894 86) NBIX CTOYHBIX BOA (3a
HCKJIFOYEHHEM TUTaBH-
KOBOH KHCIOTHI)

Cranbueie BOAOI a30- 25-65

NpoBOJHLE (ra308bE)

(IOCT 3262-75 ¢ m3m.)

. Cern puyrpenunci Gu-
10B0H KaHAIH3AUAH
(oTBOABI OT rpynei
YMBIBLILHHKOB H OD.)

TMpnmeyanus: 1. JlotkH, npeaHa3sHaYeHibie 1M | PARCTIOPT H-
pOBAHHA XHMHYECKH AIPECCHBHBIX CTOYHRIX BOJ, BLIIOJIHAK1 H3
KRCAOTOYIIOPHBIX MaTEepHAIOB.

Hpodoancenue maba. 12.1

2. Jlua rpancinoprupopanus chabokuciamx (pH = 6 — 6,5)
win cnabowenownsix (pH = 8 — 9) crouwnbix sBog MoxHo npH-
MeHA1b YYTYHHBIE Ipy0bl.

3. Jdas oTBOOA XHMHYECKH arpeccHBHBIX CTOYHKX BOL NOI
AaBJeHBEM TNPUMEHAIOT TPYGbl KHCIOTOYNOPHBIE — (1ACTMACCO-
Bbig, CTa/bHBIE [YMMHPOBANHLIC, IMA.THPOBAHHBIE N (yTepoBaH-
Hble [U1AC) Maccoil,

dacoHHbIE H COEJHHMTEIbHBIE 4acTH Tpybo-
NPOBOOB, HCHOIB3YeMble IJIS COCOUHEHHT TPYO
Pa3HbIX JIHAMETPOB, M3MEHEHHUS HANpaBlIEHUS H
TIPUCOCAMHEHHA MPHOOPOB, NPHHHMAFOT N0 TabJl.
12.2.

TABJIHLA 12.2
HOMEHKJIATYPA ®ACOHHbBIX M COEAUHHUTENbHBIX
YACTEHA

Coenpnuienblbie H Vesosupiii Hasnavenne

thaconnbie yacTi npoxoa D,,
5 MM
Uyrynneie kasannsaudon- 50 150 Coenunenne wyrynmsie

neie (TOCT 69420 T'OCT

KaHaIHIANHOHHBIX TPYD
6942.24 69)

YyTyHHBie HANOPHBIE 50- 40 CoecnnHeHHe YYTYHHBIX la-
(FOCT 5525-61 ¢ HIm.) nopHbix Tpy6
Mnacrmaccoswe kanaawsa- S50-100 CoexnHenue noausTHie-

unonnkie (COCT 22689.0- HOBBLIX KaHAIH3a1{HOHHBIX

m Tpy6  BeICOKOH [10THOCIR
(MBIT) cucrem Guirosoit B
NPOH3BOACTBCHHON KaHA/IH-
3ALHK

ClekasnHbIe TEPMOCT O~
xue (FTOCT 8894-36)

45 122 CoenuneHHe cTeKNAHHBIX
rpy0, W3roTORISEMBIX NO
TOCT 8894- 86

PacTpy0Obt 4yryHHBIX KaHAJIH3AIIHOHHEIX TPYO
3a/Ie/IbIBAIOT CMOJIAHOMN MpPsSAbI HIIH NPOCMOJCH-
HBIM KaHATOM, TIOCTIE Yero 3a4eKaHuBaloT pactpyb
acﬁBCTOI'_lEMEHTOM HIH T[EMEHTOM Ha l"leGHHy
20 MmM. MoxHO 3a1uBaTh pacTpyOel pacTBOpoM
PAcIIHPAOIIErocsT LIEMEHTA HIIH HATPETOM Cepoil
no anﬂBapHTEHbHOﬁ 3aJICJIKE JIBYMA BHTKaMH
CMOISHOH NpAAH, NMPensTCTBYIOMEH BBHITCKAHHIO
LEMEHTA BHYTPL TpyOhL.

YyryHHblE KaHAIH3alMOHHBIE TPyOBI coemu-
HAIOT € 4COECTOUEMEHTHBIMH C TIOMOIIBIO CTAllb-
HOTO CBapHOTO MaTpyOKka ¢ TepPexoaoM JHaMET-
pamu 50 x 150 u 100 x 150 MM (puc. 12.1,q), uy-
TyHHOro nepexoaa juamerpamu  50x 100 u
100 x 150 mm (puc. 12.1, @), yyryddoro natpyOka
¢ nepexoaom auamerpom 100 x 150 MM (puc.
12.1,8).

ITpu nosenuenHBIX TPeGOBAHHAX TIO TPOYHOC-
TH H TePMETHYHOCTH CaMOTeYHbIX TpyGOIpOBOIOB
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Puc. 12.1. Coe/menne wyTynBbX Kaga a3auuosnwx 1py6 ¢ acbec-
TONeMeHTHLIMA

I -yyryAHas KaHanm3lauHoHHas ipybGa; 2-cranbHofl natpy6ok;
3-npusapnoii tnaneu; 4- acbecrolementhan Tpyba; 5-achecro-
ueMenTHas 3ajeska pacrpyba; 6 - qyTyHHBIH KaHAAH3aUHOHHLIA
nepexog; 7-acbecrouemenTas Mydra; §—4yryHHuilt naTpybox

KaHaJu3amuu auamerpom Gomee 150 MM mpume-
HAIOT 4yT'YHHBIE BOAOTIPOBOHbLIE TPYOBI.

TpyOur GeToHHBIE H Xene306eTOHHBIE TPUMe-
HSIOT JIBYX THINOB! TJajKHe, COSQHHAEMBIC IH-
THHAPHYECKHMH XKene300eTOHHBIMA My(PTaMu, H
pacTpybHble, KOJNBIEBOH 3a30p B pacTpybe koTO-
PBIX 3a/(eNLIBAIOT [EMEHTHBIM PACTBOPOM.

Jnsi arpecCHBHBIX TIPOH3BOACTBEHHBIX CTOY-
HBLIX BOJ HCTIOJIB3YIOT BHHHTLIACTOBEIE TPYObl nHa-
MeTpoM 20150 MM, BHIIEPXHBAIOIIME [ABICHAE
o 0,25 MIIa (2,5 krc/em?).  Coeauusior
BHHHILJIACTOBBIE TPYOBI ¢ TIOMOINBIO HAJBHXKHBIX
mydT unu drannes.

Jns oTBOAA mNpPOHM3BOACTBEHHBIX CTOYHBIX
BOJI, HE BRIIENSAIONIMX TIAPOB HIIM T430B, MOXHO
NPUMEHATH JIOTKOBYIO KaHanwiauuio. B HekoTto-
phix OGINECTBEHHbIX 3/JaHMAX (HATIpUMED, Npayey-
HbIX) KaHAMU3AIMA BHITIOJIHAECTCS B BUAE JIOTKOB
WM CMEINAHHOTO THNA.

JloTkoBas ceTh NpPUMEHSIETCH B CIEAYIOMIMX
clydasx:

JUiA OTBOJA CTOYHBIX BOJ, 3arps3HEHHBIX
JIETKOOCAXAAOIIMMHCH, B3BELUICHHBIMH H JIPYru-
MH BEILECTBAMH, GBICTPO 3aUnHBAOIMMU TPyGo-
POBOJIBI;

Npd HEBO3MOXHOCTH NpouHOCTH TpybGompo-
BOJIOB M JIp.

JloTkM BBHINIONHSIOT W3 KHPNHYa, GeToHA HIH
Kene3obeTOHa M TepeKphIBAIOT CHEMHEIMH IIJIH-
TaMi. [N OTBOJAa CTOYHBIX BOJ, COJAEPXKaLIHX
OKAJIHHY, NMPUMEHSIOT JIOTKH ¢ oOaMnoBKOH Ka-
MEHHBIM JTHTBEM.

12.2. Mecra u 0co0eHHOCTH
NPOKJIAJKM ceTell KaHAIW3ALMA

BHYTpEHHHE KAHAJHU3AUMHOHHBIE CETH MOXHO
NMPOKIaALIBATh:

OTKPBITO - B TIOATNIONBSX, MOABANAX, IEXax,
MOACOGHLIX M BCMNOMOTATeNbHBIX MOMELCHHNX,
KOPHIOpax, TEXHUYECKHX KOPHIOPAX H 3TAXaX H B
CrenHanLHO TMpe/iHa3HaYeHHBIX U CeTed mome-
IIEHUAX, MPAKPENIAA HX K KOHCTPYKIMAM 31aHuil
(cTeHaM, KOMOHHAM, MOTONKaM, epmam U ap.), a
TaKXe HA CHELHAJILHBIX ONOpax;

CKPHITO—C 3a[C/IKO# B CTPOMTENbHEIE KOH-
CTPYKIIHH TIEPEKPHITHH, MOA TOJOM (B TpyHTe,
kaHanax), B cOopHbix 610Kax, nanensx, 6opozgax
CTeH, nojA OONHIOBKOH KOJOHH (B TIPHCTABHBIX
kopobax y cTeH), B MONIMBHBIX TIOTOJKAX, CAHH-
TAPHO-TCXHHYCCKHX Kaﬁ}max, BCPTHKAJIbHBIX I11aX-
TaxX, MOJ, MIMHTYCOM B IIOJY.

BHyTpeHHHE KaHAJIHIANMOHHLIE CETH HE pa3-
peliaeTcs NMPOKJIaABIBATL:

Nnoj NOTOJNKOM, B CTEHAX M B IOy KHIBIX
KOMHAT, CrnalbHbIX TIOMELICHAH, AeTCKHX Y4pexk-
JeHnit, OONBHAYHBIX NANAaT, Je4yeOHBIX KAOUHETOB,
obe/leHHBIX 3aN0B, paboYHX KOMHAT aAMHHHCTpA-
THBHBIX 3JaHMH, 3aJIOB 3aCelaHWH, IPUTEIBHEIX
3a5108, GUOAHOTEK, yueOHBIX ayIUTOPHIA, 3MEKTpo-
IATOBBIX M TPAHCHOPMATOPHEIX MYyNBTOB YIpaB-
JICHHS AaBTOMATHKH, TIpHTO‘IH!:lX BCHTHUITAIIAOHHbBIX
KAMEpP W TPOH3BOJCTBEHHBIX IIOMEINECHHH, Tpe-
Oyiomux ocoGOro CAaHHTapPHOTO peXHMa;

TIOJ TIOTOJKOM (OTKPBhITO H CKPBITO) KYXOHb;
NMOMEILECHHH TpeAnpHATHH OOILeCTBEHHOro MHTA-
HHS; TOProBEIX 33JI0B; CKJI2[0B NHIIEBEIX TIPOMYK-
TOB H HEHHBIX TOBAPOB; BeCTHOIOIEH; IOMEIIIEHNUH,
HMEIOIIHX [EHHOE XYJ0KECTBEHHOE O(hOPMIICHHE,
TIPOH3BOACTBEHHLIX TIOMENIEHHH B MECTax ycra-
HOBKH MPOHU3BOACTBCHHBIX ﬂc‘icﬁ, Ha KOTOphIE He
JoTycKaeTcs TIOTaJaHHe BJIATH; MOMEHIEHMA, Ile
NIPOM3BOASATCS [EHHBIE TOBAPLI H MATEPHAJIH, Ka-
4eCTBO KOTOPBIX CHHXKAETCA OT NONa/JaHHs BIATH.

IMpumeuannn: 1. CeTH NpOM3BOJICTBEHHOH H
OBITOBOH KAHAIM3ANMA Mara3HHOB, CTOJNOBBIX, Ka-
(eTepueB, pacnONOKEHHBIX B 3[4HHAX MHOTO Ha-
3HAYEHUHs, JOJDKHBI WMETb OTIENbHBIE BBITYCKH.
He ponyckaercst oObequHATH CETH KaHAJIH3AUHMH
Mara3HHOB, CTOJIOBBIX, KadieTepues ¢ obenoMo-
BBLIMH CETAMH KAHAIIM3ANMHH.

2. B OoTAENBHO CTOSIIUMX 3JaHHAX MAra3nHOB
¢ kxaderepusiMH, OyfeTaMH HIH CTOJOBBHIMH
TIpelyCMATPHBAIOT CAMOCTOATEILHBIH BBIMYCK JUIA
TPOH3BOACTBEHHBIX CTOYMHBIX BOJ.



12.2. Mecma u ocobennocmu npokiadku cemeit kanaiuzayuu 95

B MHOTO3TaXHBIX 3MdHHAX TIPeANpPUATHI 06-
WECTBEHHOr0 TMTAHWS pa3pellaeTcs NpOKIaaKa
KAHAJIH3AIMA, OTBOJSINEH TPOH3BOJICTBEHHbIE
CTO4YHbIE BOJBI, TOJ TMOTOJKOM TIPOH3BOJCTBEH-
HBEIX MOMEILEHHHA TIPH HCKJIIOUEHHH BO3MOXHOCTH
nonajaHuA CTOYHBIX BOA4 Ha TEXHOJIOTHYEeCKoe
06opyHOBaHUE TIPH ABAPHH HA CCTH KaHANH3AIHH.

OtpoaHue TpyGomporoasl oT mpubopoB B
yOOPHBIX AJMHHHCTPATHBHBIX M XU/bIX 3/1aHHIA,
OT PaKOBHH M MOCK B KYXH$X, YMBIBAILHHKOB B
NeueOHBIX KabuueTax, OONBHHYHBIX ManaTax
JPYrHX TIOACOOHBIX MOMEIEHUAX, KaK TPABHIIO,
NPOKJIAZBIBAIOT HAJ MOJIOM C mocneayronei 06-
JIMUOBKOH H yCTPOHCTBOM THIPOU3OISAIMH.

TpybonpoBoAbl TPOH3BOACTBEHHBIX CTOYHBIX
BOJA B MOMEILEHHMAX [UIS NpPHeMdA, XpaHeHUs H
NOArOTOBKH TOBAPOB K MPOJIAXE M B MOJACOOHEIX
HOMEILICHHAX Mara3’HHoB MOXHO TIPOKJIa/IbiBAThL B
kopobax 6e3 yCTAHOBKH pEBU3MIA.

HanpoTHB peBH3MHA Ha CTOSIKAX TIPH CKPHITOM
NPOKJIAIKE [1PEIyCMATPHBAIOT JIFOUKHU C JIBEPLAMMU
pazmepoM He Menee 30-40 cm. BHyTpm motka
YCTpAaHBAIOT NEPEropoOKH (Auatparmel) Bo uibe-
KAHHE TIOMAJAHWUA CTOYHBLIX BOJ H3 pEBW:ﬁli‘i BO
BHyTpeHHee TNpPOCTpaHcTBe Oopo3n, xopoboB H
NO/AMBHEIX TIOTOJIKOB.

Moxmonbhbie TpyOonmpoBoABl, TPAHCIOPTH-
PYIOILHe CHIILHO ATPECCHBHLIE H TOKCHYHLIE CTOY-
HbIE BOJIBI, MPOKIAABIBAKOT B HENPOXOAHBIX KaHa-
JaX ¢ KOHTPONBHBIMU KOJNOAIAMH B MECTaX ycTd-
HOBKH PEBH3HH.

Bo B3pLIBOOMACHEIX HEXaXx TpyGompoBobl
CetyeT MPOKI4/BIBATE B COOTBETCTBHH CO CIle-
[MATbHEIMH YKa3aHHSAMH, COTIACHO KOTOPhIM BCE
CHCTEMBI KAHATIH3AIMM Ul HHX NpelycMaTpHuBa-
10T 3aKpbITBIMH. JIHIIbL HA OTKPLITHIX TLIOIAAKAX
TEXHOJIOTHYECKHX YCTAHOBOK JUIS OTBOJA CMBIB-
HBIX BOJL H BOJIOCTOKOB MOXHO TIPDHMEHSATD JIOTKH.

Ipu NpucoeIHHEHHH OTBOJHBIX TPYOONpPOBO-
[0B OT NPOH3BOACTBEHHOTO 0GOpPYIOBAHHA K Ka-
HATH3ALMOHHEIM CETHM, Kak NpaBmio, ofecncyu-
BalOT pa3pbis CTpyH He Menee 0,02-0,03 m. Iepe-
nrBHEE TPyObL OT GakoB BOJIBI TIHTHEBOrO Kaye-
CTBA NPHCOEMHSAIOT K KAHAJTH3AHHA C PAa3pPBIBOM
CTpyH H C TIPHMEHEHHEM TiepeliMBHBIX 6avkoB.
HuxHHii KOHell NepeTuBHOH TPyOrpl oT Gaka mon-
WeH pacrosaraTeCs Ha 25 MM Bhlille BEPXa NPHUEM-
HOro mnepeJuBHOTO 6avka, TIPUCOECAMHAEMOTO K
KaHATH3ALMH.

lMomseMHyl0 npoknaaky TpyGomposonos
00BIYHO TNPHMEHAIOT I CHCTEM KaHAJM3aIHH
Gonpmux (GMOKHPOBAHHBIX) 1EXOB H 0OlIecTBEH-

HBIX 3/1aHMi, NpH 3TOM HeoGX0JHMO BBITIOJNIHATE

" TpeGoBaHHs, NPeABABIAEMBIE K HAPYKHBIM CETAM

KAHAJH3AUMH, T.e. HA NPOHUNAX BHyTPEHHEH Ka-
HAMH3AUWHA TMOKa3bIBAKOT NEpeCceyCHHUs C APYTrMMH
NOA3EMHBIMH CETHAMH H COOPYXECHHAMH.

Kanamsanuosnsie TpyGonpoBoAsl KpenaT K
CTPOMTENBHBIM KOHCTPYKUHUSM CTAILHEIMH XOMY-
TaMH, N0/IBeCKaMH U KpoHiuTedHaMu. PaccToanus
MEX]1y KPENIEHHAMH JUIA YYTYHHBIX TOPH3IOATAb-
HBIX TpyOompoBoaoB 10MkHO ObiTh He Honee 2 M,
ANA TAACTMAaccOBEIX TpybGomposomoB—0,6—1,5 M
B 3dBUCUMMOCTH OT JMHAMETpa M MaTepHana TpyoO.

Jna KaHATH3ALHOHHBIX CTOSKOB B MOMeIlle-
HHAX BBICOTOH 10 4 M NpPeAyCMATPHBAIOT OIHO
Kpenjiedue, BeicOTOH OGonee 4 M—mo oaAROMY
KPEIUICHHIO Ha Kax/ble 3 M BhIcOTH. Kpemnenus
pacmnojaraloT noja pactpybamu.

HJonyckaetcs mpokaajgka Tpy6 monx mopou-
BAMH (DYyHJIAMEHTOB TEXHONOTHYECKOTO 060pyI0-
BaHWA WM B camuX (yHIaMeHTaxX TPH YCIOBHH
COOTBETCTBYIOWIEH 3anMThI TPyd OT pa3gaBiM-
BaHHA.

Hanmenbmas rayOuHa 3a10KCHHS KaHANH3a-
IMOHHBIX TPY® B NPOW3BOJACTBEHHBIX 3[AHHAX B
3aBHCHMOCTH OT MaTepHasos Tpyb i mona npuse-
feHa B Tabm. 12.3.

TABJMUA 123

HAMMEHBIIAS FJYBUHA 3AJI0XKEHUA
KAHAJIH3AII.H0HHHX3TPVB B MPOM3BOACTBEHHBIX
JAAHUAX

Tpybui Haumenbiuas raybuna sanoxenus,
M, OT BepXa TpyOBI 10 TMOBEPXHOCTH

nojion

3eMUAHBIX, TJIHHO- GETOHHBIX,
Ouribix, mebe-  achanbroBhix,
HOMHBIX, KIAWHKEP- KCHIOIHTOBBIX
HbIX, OYJIBIKHBIX,

rOPUOBBIX

Uyrynnsie u craibHbe 0,7 04
Beronnsie 0,7 0,5
K e, achecioneMen -

HBIC, TUIACTMACCOBBIE 1 0,6

Tipameuannn: |. Hanmenbiuas riyGuna saioneHis Kananuia-
UROHHBIX TPYD NPHAAMAETCH H3 YCAOBHA PEIOXpaHeHHA TPyl oT
paspylieHHs 1104 AeHCTBHEM 0CTORHEBIX H BPEMEHHbIX HATPY30K.

2. B npoH3BOACTBENHBIX NOMELIEHHAX N0J] KeICIHOAOPOK-
HBIMH IYTAMH CHCAYET YKIAIBBATH CTANBHBE HIH HyTyHHBIE
BOJOIIPOBO/IABIE 1PYOb HA riny6HHYy He Menee | M.

3. B GuiTOBbIX NOMEIEHHAX ZONYCKAE! CR NPOKAZJAKA TPYG Ha
ray6une 0,1 M OT NOBEPXHOCTH MOJIA 40 BEpxa TPyObI,

12.3. Benruiasuus cetn
KaHaIH3anHuu

Cern ObITOBOIl H NMPOW3BOJICTBEHHOH KaHa-
JIH3AIHH, TIpe/IHA3HAYEHHBIC I OTBOJA CTOYHBIX
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BOJL, BBICJISAIOLLMX 3a11aXH, BpeAHbie Fa3bl H Napsl,
BEHTHJIMPYIOTCH 4epe3 CTOAKH, BBITSKHBIE YACTH
KOTOpPBIX BeIBOAATCA Ha 0,5 M BBIlllE KPOBJIM 3)1a-
HHS M 3aKaHiMBaroTCH 0Ope3om Tpy6wl (6e3 duro-
TapKu).

B 371aHHSAX TOMYCKAETCH YCTPOHCTBO HEBEHTH-
JIHPYEMBIX CTOAKOB B CAEAYIOLIHX Cay4anX:

B OOHOJTAXHBIX XHJIBIX JOMax;

B IByX)TaXKHBIX JXH/bIX IOMaX, eCJIH MMeeTcH
ellle He MEHee OJIHOTO BEHTHIHPYEMOro CTOSKA;

B JpYrHX Clly4asix (TIpH. HAJIMYMM HE McHee
OJIHOrO BEHTHIIMPYEMOTO CTOSKA), €CJIH Pacxof
CTO4HO# JKHJKOCTH HE TPEBBILIACT PACXO/I0B, YKa-
3aHHBIX B Tabm. 12.4.

TABJIMIIA 124
MPOINYCKHAS CIIOCOBHOCTH HEBEHTUJIMPY EMBIX
CTOSAKOB

Pabouas peicota crosxa, M [lponycknas cnocofnocts, nje,
HeBeH IATHPYEMEIX KaHAIH3AUHOH-
HBIX croskoB D, MM

50 85 100 150
1 16 53 6.3 14
2 1 3,1 3,7 8
3 0,6 2 24 5.4
4 0,5 14 1.8 3,9
5 0.4 1,1 14 3
6 0.4 0.8 1 2.4
7 04 076 09 2
8 04 076 07 1,6
9 04 076 06 1,4
10 04 076 06 1,3
1" 04 076 06 1
12 04 076 06 09

13 0.4 0,76 0,6 0,9

YHco CTOSKOB H,, 00ecne4HBaoLIUX 10CTa-
TOYHO H4JCKHYI BEHTHJIAIMIO CETH, MOXHO OI-
pefenTs Mo Gopmyne

n., = KW/Q, (12.1)
rae K - koappuumenT cyToHON KpaTHOCTH BO3ZyX006-
MCHa, npﬂﬂumaemmi«i 118 mauuﬁ, PacnojioKeHHbIX B
HACENIEHHBLIX NYHKTAX C YHCIAEHHOCTEIO KHTened go 10
ThiC. ¥en, paBHbM 50, ¢ Gonbiueil YHcaeHBOCTBIO - 100;
W ofbeM KaHAIM3auMoOHHOH ceTH, M>; Q—pacdeTHas
NPOIYCKHas CnocoGHOCTh CTOAKA B CYTKH, M>.

PakoBHHBI, ycTaHABIMBAEMBIE B TOABAAAX KO-
TEJALHBIX MM TCIUIOBBIX TYHKTOB, B BHJE MCKTIO-
YCHHA, MOXHO TNPUCOCIMHATH K ABOPOBOH CETH
KAaHAIH3AIHH CAMOCTOATENBHEIM BhIMYCKOM 0e3

YCTpO#CTBA CTOSKOB.

3anpeuiaeTcs COelHHSThL BHITSXHYIO 4aCTh
KAHATM3ALMUOHHBIX CTOSKOB C BEHTHIISLMOHHBIMH
CHCTEMAMH 3/1aHHA U JAbIMOXOJaMH. BeiBogaMbLe

7 3
] _ur‘_‘f_"'(-"(—e:( N 1
i i
linomI #F( gc )E )g 1
ITax | I | |
V & U T
Ly ¥ ¥ ¥l
; -+ 1 F1
: :/i Yo
Yagzl |l ] ]
#5ar 3 { % )E ,'.?‘ 1
1 [ 1
4100 §a-100 §a-10 Y5 |
Tar. i:: { Ed ,:Ur%'
A ¥ ¥+ ]
¥1 4 Xy ¥
-

i
o

Prc. 12.2. Cxema ofbeHBEHNA BeHTHJISUROHHMX KaBa/H3aNE0B-
HEIX CTORKOB B XHIOM 3/lanHHE

1 —Texunueckoe noanojbe (MoaBanebubli  Irax); 2- BEHTHIA-

\HOHHAs WAX14 Tentoro yepaaxa, 3 — obumi BeraxkHON cTosk (Ha

Fpynny KaHaiH3aLMORHLIX CTOSKOB), 4—3TaXeciOAKH B caHu-

rapHO-TEXHHYeCKHX  KabHHMAX  RIM  MOHTaXHBIX  NakeTax
CTOSKOB

BBIIIIE KPOBIH BHITAXKHBIE YACTH CTOAKOB HEOOXO-
JTHMO YAANATh OT OTKPHIBAEMBIX OKOH H GaJIKOHOB
He MeHee yeM Ha 4 M (no ropusontanm). Ha
AMOCKAX 3KCIUTYATHPYEMBIX KPOBJIAX BBITSKHbBIE
CTOAKH BBIBOJIAT HAa BBICOTY HE MEHEE IMm Hax
TOBEPXHOCTHIO KPOBJIH H COOTBETCTBEHHO [IEKOPH-
pYIOT.

JluaMeTp BEITSIKHON 4aCTH OJHOTO KaHAIM3a-
IWHOHHOrO CTOSKA JOMXEeH OBITH paBeH QUaMeTpy
9TOr0 cTosika. OMHOH BBITSXHOH 4aCThIO peKo-
MeHAyeTcs 00beAHHATHL He OoJiee IIECTH KaHAJM-
3aUMOHHBIX CTOSKOB, JIHAMETp BBITHAXKHOW YacTH
CTOsIKa JUT TpyNisl 00beIHHAEMBIX CTOSKOB J0.-
Xell PABHATHCH JMAMETPY HAHOOIBIIErO U3 CTOS-
KOB, yBellH4eHHOMY Ha 50 MM (pmc. 12.2).

Ecnu pacxon CTOMHBIX BOX B KaHAJIM3AIMOH-
HbIX CTOSKAX TpPEBHILIAET AOMYCTHMbIE pacxobl,
yKa3aHHble Aalniee B Tabn. 12.5, To cneayeT ycrpau-
BaTh JIOTIOJIHUTCNbHBIH BEHTWISIIIMOHHEIA CTOSK,

KOTOPBbIif HEOOXOUMO TIPHCOCIHHATE K KAHAJIH3A-
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NMOHHOMY CTOSKY Yepe3 OAMH JTax. [JQuaMerp
BEHTHJTAUMOHHOrO CTOsMKA ClIeAyeT NPHHUMATD Ha
OIAH pa3Mep MEHbIUE JHAMETPA KaHAJIM3aIHOH-
HOro CTOSKA. BeHTHUNAUHMOHHBIE NMEpEeMBIYKH Tpe-
OyeTcq MPOKJAALIBATE C YKIOHOM He MeHee 0,02 B
CTOPOHY KAHAJM3AUMOHHOTO cToAKA. OTBOJL, CTO4-
HBIX BOJI IO BEHTHISLHOHHOMY CTOSKY He JIOTyC-
kaercd. s oTBOAHBIX pr60npoaonoﬂ, K KO-
TOPBIM MpPHCOEAHHACTCS OoJlee IIECTH YHHTa30B,
HYKHO  TIpeJlycMaTpUBaTh  BEHTHJIALMOHHLIE
TpyGonpoBoasl auameTpom Gosee 40 MM, mpu-
coelMHsAEeMble K BHICLUEH TOUKe OTBOAHEIX TpyGo-
NPOBO/IOB.

Bentunamuonnsle TpyOOMPOBOOL OT CAHH-
TApHBIX TIPHOOPOB H TeXHOJMOrH4Yeckoro obopy-
NOBaHHS Mara3’HHOB CJiEAYeT NMPHCOCAHHATE MO
NIOTOIKOM MardasdHa K cTofkaM o0imeaoMoBo#l
KaHAJM3alMi K HAaTPaBIICHHOMY BBEPX OTPOCTKY
KoCcOro TporHHka. Jlonyckaercst u3ru6 croska Ha
TOMIMHY KUPNHYHOM CcTeHbl Ui o6Xxoma BCTpe-
HAKOLHXCA TPYO M KaHaJIOB.

KaHaaM3aIHOHNbIE CTOAKH AOKHEL HMETh
no BceH BRICOTE OJMHAKOBBIH JMaMeTp HE MEHee
50 MM 1 He MeHee HauboIbIIEro JHaMeTpa OTBOJI-
HO JTMHHH, NPHCOEAHHAEMON K JIAHHOMY CTOSIKY.
Kananu3anuoHsnbie CTOAKH MOXHO NPOKIAABIBATE
CKpbITO B cOOpHBIX O0Kax.

12.4. PeBH3HH H NPOYHCTKM

Ha cersx BHyTpeHHeil GuITOBOH M Mpou3BOA-
CTBEHHOH KAaHANM3AUHH ANA mpouHocTH Tpybo-
IPOBOJIOB YCTAHABIMBAIOT PEBU3MH HIIH NPOYMCT-
ki (puc. 12.3,a).

ITpn OTCYTCTBHM Ha CTOSKaX OTCTYTIOB PEBH-
3UH pasMeclAT B HHXHEM H BCPXHHX aTaxax, a
NpH HATHYMH OTCTYNOB,~KpOME TOFO, H B paclo-
JIOKEHHBIX BBIIIE OTCTYMOB 3Taxax; NMpPH 3TOM
pesu3HH HeoOXoauMO pasMemaTe Ha BbicoTe 1 M
OT nosa, Ho He meHee veM Ha 0,15 M Benue Gopta
MpHcoeHHEHHS MpuOopa. B KHIBIX 3ManMAX Bbl-
coToil GoJiee MATH DTaXed PeBH3UH HA CTOAKAX
JOMKHBL ObITH YCTAHOBJIEHBI HE peXe 4eM depe3
TPH ITaXAa.

PeBU3UH TUIOTHO aaxpmaam'r prlmxamu Ha
GONTax ¢ pe3WHOBLIMH NPOKJIAKAMH TOMLUHHOM
4 5 mM. T1po4HCTKH NIOTHO 3aKpLIBAKOT 3ariyiu-
KAMH Ha JICTKONJIABKOH MACTHKE MIH CYpHKO-
MenoBoii 3amaske (puc. 12.3,6).

Ha HayaJibHBIX y4acTKaX OTBOAHBIX TpyO (no
ABHKECHHIO CTOYHBIX BOA) NpPH INPHUCOCAUHEHHH
Tpex u Oonee npubopos, Hajx KOTOPBIMH HeET
pEBH3HH, YCTAHABIIMBAIOT TIPOYHCTKY.
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Puc. 12.3. YeraHoBKa pesniwm B KOJOAHE H HPOUBCTKN C
3araymxoi

| peswius, 2- KMpnuvHas Knagxa; 3- meGenka; 4—Geron; 5-ue-
MEH1HAS LITYKaTyPKa; 6 JerkoniaBkas MacTHKa; 7 - pocMoJieH-
Has NpAab

Ha mnoBopoTaXx TOpU3OHTANBHBIX YYACTKOB
ceTd moa yraom Oosee 30° mpeaycMaTpHBAIOT
PEBH3HH MM TIPOYACTKH. Ha roOpH3OHTANBLHBIX
y4acTKax ceTH HauOoibilHe HOTycKaeMble pac-
CTOAHHA MEXJY PEBH3IHAMH HIAH TMPOYUCTKAMHU
npuHEMarT no tabn.12.5.

Ha nojpecHbIX JTHHMSAX ceTell KaHAIU3AINM,
NPOKNA/IbIBAEMbBIX TOJ MOTOJKOM, KdK NPAaBHIO,
BMECTO PCBM3HH YCTAHABJIHBAKOT NPOYHCTKH, BbI-
BOJHMMEIC B PACTIONIOKEHHBIH BBILIIE 9TAX, H yCTpa-
MBAIOT JIOYOK B NOJIy HIH YCTAHABJIMBAKOT €rO
OTKPBITO (B 3dBHCMMOCTH OT HA3HAYEHHSA IIOME-
[ICHHA).
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TABJIHLA 125

HAWBOJIBIIHUE JOITYCKAEMBIE PACCTOSHHUA MEX]Y
PEBM3MAMM WM MPOYUCTKAMU HA
FOPH3OHTAJNBHBIX YYACTKAX CETH

Paccrosume, s, Mexiy Bun npogsucr-
PEBHIHAMHA HIH [TPOYH- HOTO YCTpOii-
CTKAMH (IpH NPONYCKE CToY- CTha

HBIX BOJ

Juamerp rpybo-
npoRojia, MM

npouison- 6uITo-  NpomM3-
CTBENHBIX BBHIX H  BOJI-
HEIATPAI- NPOHI- CTHEH-

HEHHBIX  BOACT- HBIX, CO-
BEHHBIX, Aepxa-
Ban3kux mWHX
k HuM  Gouabluoe
HO CO-  KOJIH-
crasy  4ecrso
B3Be-
[UEHHBIX
BELIECTH
50 15 12 10 Pesnins
50 10 8 6  Ipouncrka
100 -150 20 15 12 Pemuans
100 150 15 10 8  Ilpouncrka
200 n Gojee 25 20 15 PepHanax

Ha cerax ObLITOBOM KaHAlM3allMH, NPOKJA-
JILIBAEMBIX B Mara3uHax, CTOJOBBIX, KadeTepHax
GydeTax, peBUIUH HE MPHMEHSIOT.

IlpH npHCOCAHHEHHH K TOPU3OHTAILHOMY
Y4acTKy CeTH KaHAJIH3AHH TpeX YHHTA30B, LUIECTH
YMBIBAJIBHHKOB WJIM JIDYTMX CAHMTApPHRIX NpHOO-
pOB, He HMMCIOIIMX PEBH3HH, B KOHIE y4YacTkKa
HeoOXOaMMO npeaycMaTpuBaTh npo4ddcTky. [Ipo-
YHCTKW, KaK NPaBUO, JOJDKHbI MMETb pacTpyd
(Tpyby nmamerpom 50 Mm).

PeBH3MM M NPOYHCTKH clie/lyeT pacnojararth B
MecTax, ymnoOHbIX ans uMx obcnyxuBaus. Ha
BOJIOCTOYHBIX CTOSKAX PEBH3MM HYXHO pa3me-
THATH HA HWKHEM JTAXKE 3[AaHMA, 4 TIPH HATHYHA
HAa CTOSIKAX OTCTYNOB- HAJ| HUMH.

Ha noazeMHBIX ceTaX KaHaIM3AMHH PEBH3HH
clielyeT NnpeycMaTpHUBaTh B PEBU3HOHHBIX KONO -
HaX KPYTJIOrO WJIM KBAaJIpATHOTO CEYEHHA C JHa-
METPOM HIIH CTOPOHOHR KBajpara He MeHee 0,7 M.
JIHHIA KOJOAUEB AOJDKHBI HMETD YKJIOH K (uiaHIly
peeu3uii He menee 0,05.

CMOTPOBBLIC KOJNIOAUbI HA4 CETH BHYTPEHHeH
NIPOH3BOACTBEHHON KaHaH3anMH HeoOXoamMo
pasMeniaTh Ha II0BOpOTax TpybonpoBoaos, B Mec-
Tax H3MEHEHHs YKIOHOB WM AHaMeTpos Tpyb, B
MECTaX TIPUCOE/IHHEHNS OTBETBJIEHHUH, 4 TAKKe HA
JTHHHEBIX PAMOJITHHEHRHBIX y4acTKax Tpybonposo-
OB HA paccTOAHAM He Oonee 40 M oaHH OT
JIPYroro —npH OTBOJE He3arps3HeHHBIX TIPOM3BOJL-
CTBEHHBIX CTOYHBIX BOJ H HA PACCTOSSHHM He Bonee

30 M—npu OTBOAE 3arPA3HEHHBIX TIPOW3BOICTBEH-
HEIX cTOKOB. Ha ceTsx ObITOBOH W mpom3BOA-
CTBEHHOM KaHAJIM3aUUH CTOYHBIX BOJ, BBIJIEAO-
IIUX HENPHATHBIE 3aMAXH, BPEAHLIC Fa3bl W MAPHI,
CMOTpPOBEIE KOJIOAULI BHYTPH 3HaHWH HE ycTpau-
BaKOT.

12.5. BoInyckH KaHAJIH3AIUHK

B MecTax npucoeiHHEHNS BHIMYCKOB K HApYx-
HOH KaHATH3AUHOHHOH CETH IPEAYCMATPHBAKOT
CMOTPOBBLIE KOJIOAUBI CJIEAYIOMIMX BHYTPEHHHX
JAHaMeTPOB: TS TPyO AuamerpoM o 200 MM tipu
rayOuHe UX 3anoxeHHs 10 2 M- 700 mm; aas Tpy6
nuamerpoM Homee 200 MM npu rnyGuHe ux 3ano-
weHus Gonee 2 M— 1000 Mm.

MuuuManbHas rayOnHa 3aN0KeHHsS BBINYCKA
(y 37MaHHA) OMpPEACIACTCA HAa OCHOBAHHH OfBITA
IKCIIYaTAUMH KAHATH3AMUOHHBIX CeTel B JaHHOM
MECTHOCTH, HO He Mmenee 0,7 M OT Bepxa TpyOml.
Jonyckaetca NpUHAMATE 3alokeHue TpyD MeHee
HauboNbIne# [JyOWHBI nNpPOMEp3aHUS FPYHTA B
naHHOM paitone Ha 0,3 M npu auamMerpe Tpy6 [0
500 MM u ma 0,5M mpu muamerpe ux Gonee
500 mm.

HAnuna Beimycka L, OT CTOsKa WIM Tpo-
YHCTKH /10 OCH CMOTPOBOrO KOJIO/NA HA3HAYACTCH
B 3aBMCHMOCTH OT JuaMerpa tpy6 D, :

Digs MM & & oo v s 50; 100 1 Gouee

T 6; 8

Brinycku caenyer NpuCOEHHATE K HAPYKHOMA
CETH «ILeJIBITA B ILEILITY» NOJ YoM He Menec 90°
(Mo HAnNpaBneHHIO NBHXEHHUS CTOYHAIX BOA). [lpn
Goabinem 3arnybiieHun TpybonmpoBoaoB Hapyx-
HOH CeTH KaHAJM3alHH HAa BBIMYCKAX MOXKHO Yc-
TpaHBaTh nepenajsl (IepenajHbie KOMOAb) Cle-
JIYIOUIMX BHJIOB:

OTKPHITHIE B BHJIE OETOHHBIX BOJOCIHBOB -
JIOTKOB, BXOASUIMX C TJIaBHBIM NMOBOPOTOM B KO-
JTOJEl] HAPYXHOH CETH KaHajM3anuH (TPU BhICOTE
nepenaja 0,35 m);

3AKPhITHIE C IPHMEHEHMEM KaHANH3AMMOHHBIX
4yryHHBIX Tpy6 (mpm BbIcOTE Nepenana 0,35-2 m).

Ipu nepenane BeicoToH Gogee 0.3 M go-
MyCKAeTCA MPHCOEJMHEHHE BBINYCKA K HAPYXHO#
CETH MO H}OﬁBlM yl"JIOM.

JIns NpOKJIaIKH BbIMycKa B (pyHAaMeHTe 3/1a-
HHf MITH B CTEHE MOJBANA YCTPAMBAIOT TMPOEMBI
BEICOTO# He MeHee 0,4 m. PaccrosHHe OT Bepxa
TpyOBl j10 BEpxa npoema MOJKHO ObITH He MeHee
0,15 m. TMocne yknagku TpyG mpoemsl B QyHna-
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MeHTe HeoOX0IMMO 3a/1eN1bIBATE MATOH MIHHOH O
meOHeM.

ITpu pacnonoxeHHH YPOBHS TIOA3EMHBIX BOJL
BHIIIIE BBINYCKA B CTEHE NoABajla CrleayeT 3akia-
JIbIBATH CTAJILHYIO WJIH YYTYHHYIO THIIb3Y C callb-
HHKOBOH HAaOUBKOH.

llpoxon BHIMYCKOB uépe3 HApPYXKHBIE CTEHBI
3/1aHHA PEKOMEHYETCA OCYIIECTBIATE MOJIOTHMH
OTBOJAMH 110/1 YIJIOM, OJIH3KHM K NpSAMOMY.

B mectax mepeceueHns GyHIAMEHTOB 3JaHUs
€ BBIMYCKOM HeoOXOAMMO IPeayCMaTpHBATL OT-
BepcTust B (yHIAMEHTE CHEYIOIHX pa3sMepoB:
Jlnamerp Tpy6 BhIIYCKa, MM 50 -100; 125-150
Pasmep oreepcinii 8 ynnamenre,

MM .. 300 x 300; 400 x 400

Tpy npoKaaKe KAHATM3AMHOHHEIX BBITTYCKOB
H OTBOJAHBIX JIHHMH HHWXKE TNOXOWBBEI COOPHBIX
(yHIAMEHTOB CIEAYET YCTpauBaTh GyTIApHI U3
GeroHHEIX MM kene3obeTonmmix TpY6 (pHc.
12.4,a), mubo mpcaycMaTpUBATE MECTHOE 3ariyb-
neHMe (YHAAMEHTOB He MeHee 4eM Ha 0,1 M HHXe
ocHopanus Tpybel (puc. 12.4,6). B xunex gomax,
a Takke B ODIMCCTBEHHBIX 3/laHMAX C NOABAJTAMH
cbopubic (DyHIAMEHTLI, KaK TIPABHMIO, 3aKJajbl-
paroT Ha 0,3-0,5 M HHXKe OTMETKH noJjia NoaBana.
B nomax 6e3 moasanos cGopHsie GyHIAMEHTHI BO
MHOFHX CTyMasx uMeroT Hebonbmoe 3arnybnenue,
NOITOMY BBIMYCKH U OTBOIHBIE JIHHHH, MPOKJIAJbI-
BaeMbIC TIAPALIENBHO QyHAAMEHTAM, clleyeT OT-
JanATh OT HHX C YYETOM YIJla €CTeCTBEHHOro
OTKOCA TPYHTA.

JluameTp BmINYCKA JOJKeH OBITH He MeHee
HanbobIIEro JUAMETPa CTOSKA, TIPHCOEHHIEMO-
ro K qaHsoMy Brinycky. [IpH ycTpo#icTee obmiero
BBINYCKA OT HECKOJIbKMX CTOSKOB JHAMETpP BbI-
nycka omnpezensieTca pacieroM. [Ipu nanusaum noj
KUTHIMU IOMAMH TEXHHYECKHX MOANOJILEB BhICO-
TOi He MeHee 1,06 M W HEC/IOKHOH TpacCHpOBKe
BHEIHEH KAHANM3ALMOHHON CETH YCTPAHBAIOT
YKpYTIHEHHEIE, OOBLIYHO TOPIOBEIE, BBITYCKH.

YerpoiicTBO YKPYIHEHHBIX BBINYCKOB [Elie-
coobpa3sHO B Tex CIydasX, KOT/Aa JIOCTHraercs
COKpAILICHHE JITHHEI BHEIIHCH CETH, M HE JIOTYyCKa-
erca TOrJa, KOT/la HAapyXHas KaHaaU3auMOHHas
ceTh NPOXOJMT BJIOJb 3[aHMS, 4 TAKXKE B JIOMaX,
MMEIOILHX JKCIUTYATHPYEMBIC MOJABANBl (XO3sii-
CTBEHHBIC CAapaH, CKIAJCKHE TIOMCINCHMUA Marasu-
HOB, CTOJIOBBIX, anTek W T.n.). Ilpu HagnuuH B
aoMe Gonee MATH XKUIbIX CEKIUA WK MPH JJIHHE
aoma Gonee 90-100 M HeoOXoaMMO YCTpauBaTh
7IBa BBIMYCKA.

Puc. 12.4. Tlepeceuenne BBOJ0B A BRMYCKOA ¢ QyHIAMENTAMM H3
cGopaoro xenezoberona

I~ pyrasp; 2 -Beron; J -Geromibie Gaoku (paccTosHue yrou-
HSETCH 110 MEC1y)

KananusanuoHHyI0 MardcTpans pacrnonara-
FOT HETIOCPEICTBEHHO NOJ OJTHHM H3 psIOB KaHa-
JIM3aIMOHHBIX CTOSKOB J0MA, 2 BTOPOii pA/l KaHa-
JIM3aMHOHHBIX CTOSKOB NPHCOSAHHAIOT K KaHAIu-
3ANMOHHON MAruCTpalM Ha KOCHIX TPOHHHMKAaX C
YKJIOHOM OTBOJAHbIX siHHMH He Menee 0,05. Ttpu
3TOM YHCIO TOPH3OHTAJIBHBIX TIPHCOEIMHEHHI
JOJIKHO OBITE MHHHUMAJILHBIM.

Ha marucrpaneHo#i cetu HeobxoaumMo ycrta-
HABJIMBATL peBu3nH. K MaructpansHomy Tpy6o-
nposoay nuamerpom 100 MM pgomnyckaercs mpH-
coetMHATL He Gonee 30 kpapTHp Npu yknoxe 0,025
H Gonee. TTpn GosbieM MHCIIE KBAPTHP AHAMETD
Tpybonporoaa pomked OwiTh 150 MM M MMHH-
ManbHBIA yKa0H 0,01,

BhInyck NpHCOENAHHAIOT K KOJUIEKTOPY G0Jh-
II0T0 AWamerpa TakuMm obpaszom, uTobbl JOTOK
npucoejuHAeMoii Tpybrl ObLT pacnonokeH Ha
YPOBHE HE HWXE CpellHeH TPeTH JHaMeTpa KoJI-
JIEKTOpPA H He HWXKE PACYETHOH nOBEPXHOCTH CTOY-
HOW BOJBI B Koanektope. IlpH mpucoeanHeHWH
JOTKOB KAHAJH3AUHH CTOYHBIX BOJ, BBIAETAIOLIMX
rasel W HENPHUATHBIE 3ATAaXH, YCTPaMBAKOT THIPO-
3aTBOPHL.
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12.6. I'mapaBiimyecknii pacyer
KaHAIM3aHOHHLIX
TpydOonpoBo0B

I'uapasaundeckuid pacyeT TpybonpoBomos se-
JIETCSL HA PACXOJEI, OTIPEACNEHHBIE B COOTBETCTBHH
¢ rm. 6. [Ipn HasHAa4YeHWH THameTpa Tpybonposo-
J1a CIeAyeT HMETh B BHY, YTO CKOPOCTh JABHKCHUA
KUAKOCTH AokHa ObiTe ne medee 0,7 m/c. Ha-
noaHeHHe Tpybonposoaa, T.e. OTHOIIEHHE CIIOM
KHAKOCTH KO BCEMY JHaMeTpy TpyGonposopa
h/D, nomxuo 6wt 0,7-0,9.

IMpu pacdete ceTedt AOMKHO BBIMOJIHATHCH
ycJIoBHE

Vi/h/D = K, (12.2)
rae K =0,5-nn1a TpybonpoBonoB 43 IUIACTMACCOBLIX H
creksHHpIX Tpy6 u 0,6—mns Tpybomposonos M3 APYrHX
MATEPHANOB.

B Tex cnyyasix, KOTAa BBITMOJIHHTL YCJIOBHE
(12.1) He npencTaBiseTcA BO3MOXKHBIM H3-3a
HEJI0CTATOYHOrO pacxoja CTOYHBIX Boj, Oe3pac-
YyeTHelE Y4aCTKH TpyGompoBoxa JIMAMETPOM
40--50 MM caeayeT TPOKNaALIBATBE C YKJIOHOM
0,03, a mmametrpamu 85 m 100 MM—C YKIIOHOM
0,02.

B cHcTeMax nMpoH3BOACTBEHHOW KaHATH3AMH
CKOPOCTH JBHXXEHHS M HanolHeHue Tpybonposo-
JIOB OMpeAesioTes HeoOXoauMOcTheI0 obecmede-
Hust B Tpybax camoouHilaloleil CKOPOCTH CTOY-
HBIX BOJI.

IMponyckHyio cnocoGHOCTL FOPH3IOHTANBHBIX
YYACTKOB TpYOOIIPOBOIOB PEKOMEHJIyeTCs onpe-
RensTh mo TabAMUaM A1 THAPABIHYECKOTO pac-
YyeTa KAHAJW3ALMOHHBIX CeTeil, COCTABJIEHHBIX MO
tdopmyne H. H. Tasnosckoro.

JIns cucTeM npoU3BOJICTBEHHOH KAHATH3A UM
MOXHO TIPHMEHATh JIOTKH NPAMOYTOJILHOH (op-
Mpl. [llupuna 1OTKa HA3HAYAETCH HA OCHOBAHUH
FUAPABIMYECKOr0 pacyeTa H KOHCTPYKTHBHBIX
naHHeiXx. T[lpu BeicoTe notka Gonee 0,5 M ero
IMHPHHA M[OJ/DKHA COCTaBnsATe He MeHee 0,7 m.
[Mupuna JoTKa A0MkHA ObITE He MeHee 0,2 M H
HanonHenHe —He 6onee 0,8 M.

12.7. Hacocuble yCTAHOBKH
ANA nepeKavKku 3arpsizHeHHbIX
CTOYHBIX BOJ

HacocHble yCTAaHOBKH AJA TIePEKAYKH 3arpss-
HEHHBIX CTOYHBIX BOJI, KaK TIpaBHJIO, COCTOAT H3
HACOCHOTO arperaTta, BCACBIBAIOLIEH W HATIOPHOM
JIMHHAI ¥ TpHeMHOro peseppyapa. [IpuHeMHbBIH pe-

3epByap CIYXHT JUI cGopa CTOYHEIX BOJ, TIOCTY-
MAIOIIAX B HEFO CAMOTEKOM OT NPHEMHHKOB H
MOJJIEXAIMX NepeKauke.

Jns cOopa CTOYHBIX BOJL, COJIEPKAIIMX Opra-
HHYeCKHe 3arpa3HeHus, o0beM pe3epByapoB npu-
HHMAETCH 10 BO3MOMKHOCTH MHMHHMAILHBEIM BO
u36exaHHe 3aTHUBAHUS CTOKOB.

O6BeM COOPHEIX pe3epBYapOB NPH HACOCHHKIX
YCTaHOBKaX ONpeJIeIACTCH B COOTBETCTBUH C 4aCO-
BBIM Tpad)MKOM TPHTOKA CTOMHBIX BOJ H PEXH-
mMoM paboTel HacocoB. IIpH HACOCHBIX YCTaHOB-
kax, paboTarommx aBTOMaTHYecKd, obbeM pesep-
BYapOB NIPHHUMAIOT U3 YCTIOBUA BKJIFOYEHHS HACO-
coB He Oosee 6 pas B |4, a NpH OTCYTCTBHH
rpaQHka MPHTOKA CTOYHBIX BOJ— B 3aBHCHMOCTH
OT HA3HAYCHHUS 3NAHHH U TEXHOJOTMH MPOU3BO/-
CTBa M3 pacyeta Ha 5—10%-Hyro TOJa4y HACOCOB,
Onpefie/ieHHYI0 M0 MAKCHMalIbHOMY 4aCOBOMY
pacxojly CTOYHBIX BOJL

PesepByap pacnonaraior 3a NpejesaMy 3a-
HUS Ha pACCTOAHHH 2-3 M OT €ro HapyxHoi
CTEHBI C HEJIbIO COKPAINEHHS [THHBI BCACHIBAOIIIE-
ro Tpy6onpoBoza OT HACOCA, YCTAHABIMBAEMOrO B
3JlaHHK. J118 CTO4YHBIX BOJI, HE COEPKALUHMX Opra-
HHYECKUX H B3PHLIBOONACHLIX KOMIOHEHTOB, NpPH-
eMHBIH pe3epBYap MOXHO pacHojiaraTe BHYTPH
3/|aHH S,

IlpH npOeKTHPOBAHHH HACOCHBIX CTaHIHI
01 TICPEKAYKH 3arPA3HEHHBIX TPOH3BOACTBEHHbIX

. CTOYHBIX BOJl, BBLIACIHAKOILIHX B3pPBLIBOOMACHBIC ra-

3bl. HeobxoauMo cobmoaaTs cieayroume Tpebo-
BaHAA:

HACOCHBIC CTAHIMH JOJDKHBI PA3MEIIATHCH B
OT/ENIHO CTOSAMX 3JAHKSX;

NpUEMHBIH pe3epByap JUTf CTOYHBIX BOJ JOJ-
EH HAXOJUThCH HA PAacCTOAHMM HE MeHee 5 M oT
3aHHA HACOCHOM CTAHILHH;

9MeKTPOOBOPY/IOBAHHE HACOCHBIX  CTAHUMHA
JIODKHO OBITH BO B3PHLIBO3AIIMIIEHHOM HCITIONHe-
HHM B COOTBETCTBHM C KaTeropHeid W rpymnoi
B3PBIBOOMACHOI CMECH;

GbITOBhlE H BCrnoMorarelibHble TIOMEIICHHA
(MacTepckHe HMEeKTPONOACTAHIMH, MTOBLIE, qUC-
NETYEPCKHE) He JOJDKHBI PA3MEUIAThCH Haj| 3a-
ryOaeHHBIM MAllMHHBIM 3aJI0M.

Hacochl 718 mepeka4ku CTOYHBIX BOJ BbiGu-
paloT B 34BHCHMOCTH OT MX COCTABA! JTTA TIEpeKay-
KM 3aTIPA3HECHHBLIX CTOYHBIX BOJI, MIECKOBBIE, KHCJIO-
TOYNOPHBIE H JIp.

Hacochl ycTaHABIHBAIOT, KAK NPaBHiO, TOJ
32JIMB TIEPEKAYMBREMBIX CTOYHBIX BoA. [IpH Heob-
XOJIAMOCTH PACNOJIOKEHHS HACOCOB BHILIE YPOBHA
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1 wmacoc, 2 npotounas 1py6a, 3 pellerka, 4 - manopHmii TpySonposoa

CTOYHBIX BO/I B PE3EPBYAPE BLICOTA BCACKIBAHHS HE
JOJKHA MPERBIIATE BEJIMYMHBL, 1ONYCKaeMOH 171
HACOCOB JIAHHOTO THIA;, TPH 3TOM HEeOOXOAUMO
NpeAyCMATPHBATh HANCKHO JEHCTBYIOLIEE YCT-
POHCTBO /Il 3a]IMBA HACOCOB BOIOH.

Jlis nepekaukd CTOYHOM KHAKOCTH NpUMe-
HAIOT HEHTPOOEKHBIC KAHATH3IAMOHHEIE TOPH30H-
TalbHbIE M BEPTHKAaJBHBIE HACOCBl, B KOTOPHIX
3a30pbl MEXJly JIONATKAMH YBE/IMYEHbI AJIA CBO-
00IHOr0 MPOXOX/IEHUS TBEpPAbIX YACTHI, CONEp-
XalllAXcs B CTOKaX. DTH Hacocel obopynoBank
KpbIKaMH (Ha WapHAPaxX # H01TaxX) AIs 0cMOTpa
M OMMCTKH KOJEC, a TakKXe npHCcrocobIeHuAMH
JUTA OYHCTKH JonacTed o1 rpa3u. Karanusanuon-
Hble HACOCH! YCTAHABIIMBAIOT, KaK NPABUIIO, HUKE
ypOBHA JKHJIKOCTH B ITPHEMHOM pe3€pByape — 10/l
3a]MB CTOYHBIMH BoaamH (puc. 12.5). Cxema 1py-
6onpoBOOB HACOCHOM YCTAHOBKH C BEPTHKAJIb-
HbIM HACOCOM IIOKa3zaHa Ha pHc. 12.6. [Ipuemubie
KianaHbl 0ObIMHO HE YCTAHABJIMBAIOT, TAK KaK OHH
OLICTPO 3aCOPAOTCH.

I[lpn nepekauke NPOM3IBOACTBEHHBIX CTOMHBIX
BOJI, COJCPXKAIIMX KPYNHbIE MPUMECH, B NPHEM-
HOM Ppe3epByape YCTAHABIIMBAIOT PDELIETKY (mOJ
yraom 30-40" k BepTUKaIbHON TUTOCKOCTH) € 3a-
sopami 20 - 50 Mm.

HacocHas yc1aHOBKA JOJKHA OBITH OCHallle-
HA CHCTEMOM CHIHAJIM3AlUMM, JNeHCTBYIOLIEH TpH
TNepenoIHEHHH PE3EPBYyapa.

Hacocel juis nepekayky OBITOBBIX H NPOM3-
BOJCTBEHHBIX CTOYHBIX BOJ, WMEIOLIMX B CBOEM
COCT4BE TOKCHYECKHE H ObICTPO 3arHHBAIOIIHE 34-
rpA3HERRs, 4 TAKXKE JUIA NEPeKauyKH CTOKOB, BbIjle-
JIIOUIMX BPEJHBIC 3alldXH, a3kl U [14P6I, pacnoJja-
ralT B OT/IETBHO CTOSIIEM 3dHHH HIIH B TOJIBAJIC
M30JIMPOBAHHOIO TIOMENIEHHSA, @ NIPH OTCYTCTBHH

85
//%Q
B ¥
4 k"
i
F o,
o z
%)
o
o § &,
o A
° L]
B 7

Puc. 12.6. Cxema 1pyGonpoBojoB MAcoCHOR YCTAaHOBKE C  Bep-
THKAALHEM HACOCOM

1 Nacoc Bep1HKAIbHBIA JUIA NepeKaykH OBLITOBHX CTOYHBIX BOI,

2 oanex\ponswratent, 3 Koneno, 4 3ameukka, 5 nepexof,

6 — TpyBONPOBO JLIS BIMYYHBAHWS OC4/IKA 7 - NPHEMHAS BOPOHKH,
& - Hanopuwii 1pyGonposoa

M0/1Ba/Ia—B OT/JEJbHOM OTATIJIHBAEMOM IOMEMIE-
HHUH NEPBOTO 3TaXa C CAMOCTOSTENLHBEIM BRIXO-
JIOM HApYXY HJIM HA JIECTHHYHYIO KneTky. Ilome-
ICHUE HACOCHOMN CTAHIMHM JIO0JKHO OBITE 060pya0-
B4HO TNPHTOYHO-BBITAXHOH BeHTWIsUMed. COop-
HblE pe3epByaphl UIA YKAa3aHHBIX CTOMHBIX BOJ
PAa3MEIAIOT, KK NPABKIIO, 34 NIpeAeaMy 3/aHui
HIIH B M30JMPOBAHHEIX OMELIEHHAX COBMECTHO C
HACOCAMH,

Brixo/l W3 HACOCHOI Ha JIECTHHYHYIO KJIETKY
JIONYCKAETCH B 3/IAHHAX, K KOTOPBIM He NpexbsiB-
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JIAOTCA  TIOBBINEHHBIE TpeDOBAaHHA 3BYKOH30-
nmauuu. Hacockl 11s Nepekadykm CTOYHBIX BO,
CONEpXAalMX HehTENPOAYKTEl HIIA APYrHe ropo-
4yHe NPHAMecH, HeoDXOJMMO YCTaHABIMBATE B OT-
JIEJILHO CTOSAIIEM 3/1aHHH.

B HACOCHBIX CTAHIHAX, KpoMe pabounx Haco-
COB, YCTAHABJIMBAIOT PE3EPBHBIE HACOCKI: NPH JIBYX
O/IHOTHIHBIX paboOYMX HAcoCaX —OJIHH; TIPH HaJIH-
yuyu Golee ABYX OJHOTHOHBIX PabOYMX HACOCOB —
ABd.

J1na nepekavykH KMCIBIX H IILTAMCO/IEPHALIHX
CTOYHBIX BOJ NPH OJHOM paboyeM HACOCE TPHHH-
MaroT OJMH pE3epBHBIH M OIHH XpaHALMHACH Ha
cKajie; TpH Haau4uuM ABYX H OGonee paboumx
HACOCOB — /B4 PE3CPBHBIX.

[lpumesanne. B OTACIBLHBIX CIy4dsx NpH ne-
PHOIHYECKOM MOCTYIJIEHHH B PE3EPBYap Malloro
KOJIMMECTBA CTOYHBIX BOJ JIOMYCKAETCSH YCTAHOBKA
ofHOro paboyero Hacoca NPU HAMHYHH 3aNACHOTO
H4CcOCa Ha CKIlaje.

HacocHrle arperaTtel ¥ TpyGonpoBoaHYyIO ap-
MaTypy CleAyeT pa3MelaTh TAKAM o0pa3om, 4To-
6561 oOecneynBascs cBODOAHBIH AOCTYN K HUM 78
MOHTaXa, o0c/yKuBaHUS U PEMOHTA.

BricoTa moMelleHHs  HACOCHOH  CTaHUMH
nomkHa OBITB He MeHee 2,2 M oOT mona 10
BBICTYNIAIONIAX YACTEH NEepeKkphITHA.

HacocHele ycTAHOBKH PEKOMEH/TYETCA TIPOEK-
TUPOBATh C ABTOMATUYECKUM YNPABJIEHHEM.

Jlna kaxaoro KaHaTH3aMOHHOIO HAacoca
CIeJIYET NPeayCMATPUBATE OT/IENbHYIO BCACBIBAIO-
U1y} JIHHUIO, NPOKJIAJBIBAEMYIO C NOJBEMOM K
Hacocy (ykyion ne metee 0,005). Ha BcacriBatoniem
M HAOPHOM TPYOONPOBOAAX KaXKJAOro HACOCA
JOJDKHBI OBITh YCTAHOBJIEHB! 33/IBHXKKH.

He ponyckaercs ycTaHOBKA BCACHIBAMOUIMX
KJ4N4HOB HA4 BCACHIBAOIMX JIMHMAX HACOCOB,

NEPEKAYHBAKOIIIHX X03AHCTBEHHO-OBITOBBIE H
3arpAa3HeHHbIE MPOH3BO/ICTBEHHBIC CTOYHBIC
BOJBI.

Ha nanopHoii TMHAK, KaK TPaBAIO, YCTAHAB-
JABAIOT oOpaTHBIN KianaH, ocOGEHHO B TOM ClIy-
yae, korga o6b»eM HanopHoro Tpybonposoja Go-
nee 25% ofbema IpPHEMHOrO pe3epByapa HAcOC-
HOMH.

TeXHHHECKHE XAPAKTEPHCTHKH H OCHOBHBIE
pasMepbl HauGOIee YacTO NPHMEHAEMBIX HACOCOB
npuBenens! B npui. XIIL

I'JIABA 13. MECTHBIE YCTAHOBKH JAJIA OYUCTKH CTOYHBIX BOJ
M JPYTHUE CTNEHWAJIBHBIE YCTPOMCTBA

13.1. Ha3na4denne ycTaHOBOK

MecTHble YCTAHOBKH OJI OYMCTKH CTOYHBIX
BOJL M JPYrHe cnenHalibHble YCTPOHCTBA B CHCTE-
Max BHYTPCHHEH KaAHAJIM3AUMM 30aHuH NpPOEKTH-
PYIOTCS JIHIIEB B TEX CyHasix, KOIJA HeOOXOAHMO
NPEIOXPAHHTh HAPYXKHYIO W/IM BHYTPEHHIOIO CETh
KaHaTW3alH{ OT BPETHOTO BO3/ICHCTBHS CTOYHBIX
BOJ, 34COPOB M 3apacTaHHs M Korda Tpebyercs
npeaBapHTebHas 00pabOTKa CTOYHBIX BOM mepe/
BBIIIYCKOM HX B OOINE3aBOJICKME WITH TrOPOJICKHe
KaHaJIH3aMHOHHBIE CETH C LEJIbIO BBIISICHHA LEH-
HBIX KOMIIOHEHTOB 3arpa3HeHuii WM obecneveHus
HOPMaNbHO#N JKcruTyaTamun obmied cHcTeMbl Ka-
HANMU3a0HM (CeTell M COODYXEHHWH) H BOJOEMOB.

Ipu HATHYMM B TIPOM3BO/ICTBEHHBIX CTOYHBIX
BOJAX TOJBKO MHHEPAJIBHEIX 3aIPA3HCHHUI HELEIE-
cO0OpA3HO NPUCOENHHNATL UX K TOPOJCKOH KaHa-
JTM3ALHH.

ITpoN3BOACTBEHHbBIE CTOYHBIE BOJLI HE HOJDK-
HBI COJIEPKATh: B3BEIICHHLIE TIPUMECH (OKATHHY,
METAINIHYCCKYIO CTPYXKKY, H3BECTh, ITECOK, IHIIC U
Ap.); TUIaBaloUlMe BellecTBa (BOJIOKHA, ME3/PY,

KaHbIT'Y, CMOITY, KHPbl H T.11.), BHI3LIBAIOIIME 34C0O-
peHHe TpyO TOpPOACKO KaHANIM3AIMM U BELIECTBA,
OCE/IAt0IME HA JIHE W CTaHKax Tpyd; roprouue
npuMecH (Gexzul, HedTh), 4 TAKXKE PACTBOPHMEIE
['H!OOGpﬂBHHC BEIIECTBA, BBLI3LIBAKLIIHE B3PbIBbI;
NMPHMECH, OKa3blBaroNIHe paspyliatomee (Koppo-
AMpylolee) AeHCTBHE HA MaTepuan Tpyd u aJe-
MEHThI COOpYXEHHH KaHalu3auudm. TemnepaTypa
CTOYHBIX BOJ HE JOKHA OBITh BhIIE 40°C.

B 3maHun uim BOJH3IM HEro mpeaycmaTph-
BAETCH YCTAHOBKA CIE/YIOUIMX MECTHBIX COOPYXe-
HHHl: PENIETOK, NMECKOJOBOK, PA3EOTCTONHHKOB,
OTCTOHHUKOB, KUPO-, GEH3I0- H MACIIOYTIOBHTENIEH,
ceTHaThIX (UILTpoB, OapbOTaXHBIX yCTpONCTB
JUIA OXJIAK/IEHUS BOIbl, COOPYKeHMI IO OYHUCTKE
CTOYHBIX BOJT TaJIbBAHMYCCKHX, JTHUTEHHBIX H JIpY-
I'MX NPOH3BOACTB, YCPEIHHMTENEH, HeHTpalIu3alu-
OHHBIX YCTAHOBOK, YCTAHOBOK M0 06E3BOKHMBAHUIO
ocajaka M ap.

C uenbl0 yMeHBIIEHHS BHIHOCA B KAHAJIW34-
HMIO KMCJIOT, ILEJoYeH, COeaMHEHHH 1MaHa, Xpo-
Ma, CONled HHKeNd, KaJMHS, CBMHIA M OPYrux
IIEHHBIX MPOJYKTOB, 4 TAKKE PA3JMIHBIX BPEIHBIX
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BELIECTB B TEXHOJOTHYECKOH YacTH MPOEKTa JIoJ-
KHBI TIPEIYCMATPHBATECA COOTBETCTBYIOLIHE Me-
ponpusTHa. ITo BO3MOXHOCTH CNEAyeT BO3Bpa-
waTh oTpaboTapilne PACTBOPEI HA PErEeHEPAIAI0
WIM CcoOHpaTh HX B CHEUMAILHBIE EMKOCTH H
HCTIONIB30BATL B KA4YECTBE PCATCHTA M1 OYHCTKHM
JIPYTHX CTOYHBIX BOJI; B HHBIX CIIY4asiX MX MOXHO
NOAMEIIMBATE K TIPOMBIBHBIM HIIM JIDYTHM CTOY-
HBIM BOJIaM, 4 NP HEBO3MOKHOCTH COBMECTHOM
OYHCTKH HANpPABIATH HA CKHIAHHE.

PanmonanbHasi KOHCTPYKUMs NEYH, TpeiHa-
3HAYEHHOM [UIS CKUraHUs OCAJIKOB CTOYHBIX BOJI,
3aBHCHT OT MX CBOWCTB. [l CKMraHHs ocaakoB
KOHUEHTPHPOBAHHBIX CTOYHBIX BOJ, NpE/CTaBJf-
olEx cobOi CMEcH KHJIKAX OPraHWYEeCKHX Be-
WECTB C HE3HAYHUTENBHBIM coaepKanuem (10—
15%) BOJBI, MOT'YT HCIIOJIL30BATHLCS IEYH [IAXT-
Horo Tvna. [U18 CKMraHus OCaJKOB MEHee KOH-
IIEHTPUPOBAHHBEIX CTOYHBIX BOA (C KOJMYECTBOM
pojil 15-20%) nenecoo6pa3Ho NMPHMEHATE IeYb
LMKIOHHOTO THOA. JIJS CXKUTAHHA OCAJ/IKOB CHJIb-
HO Pa30dBJICHHBIX CTOUYHEBIX BOJl € COJIEPXaHHEM
opranmvecknx Bemects meHee 10% u npu XITK
okoso 50000 MrO/n  pexoMeHAYeTCa HCNOB30-
BAThL YCTAHOBKY, COCTOALUYIO M3 HHTEHCH(PHIMPO-
BAHHOIO MCHADHTENs (ANNapaT KHIALIEro Clos,
neHHBIl annapar ¥ Jp.) H KOHTAKTHOT O annapara
A OKMCJNICHHA OPTAHHYECKHX BELIECTB B mapora-
3080 dase. ’

Ocaﬂ](ﬂ CTOYHBIX BOJ llepe}l CXKHIaHHeM He-
00X0MMO TIOIBEpPraTh XMUMHYeckOH oOpaboTke,
obecrneynBaloLIeH pa3pyHieHHe OPranHYecKHX coe-
JIMHEeHHI.

13.2. Knaccudukanns MecTHBIX
YCTAHOBOK H CHElHAJILHBIX
ycTpoiicTB

PemeTkn yCTAHABIIHBAKOT B PE3epBYyapax Ha-
COCHEIX YCTAHOBOK MJIM HA BBINYCKAX OTAENbHBIX
LEXOBBIX CTOYHBIX BOJ, COAEPXKAUIMX rpyOnie MpH-
MECH U BOJIOKHHCTBIE BELIECTBA, KOTOPbIE MOTYT
HapyIIHThL paboTy mocienyromnx KaHAJIU3AUKOH-
HBIX YCTpPOKCTB. MaTtepHan peimeTok BeIOHpaoT ¢
yyeTrom akTHBHOH peakiuu (pH) cTouHBIX BOJ.

lupuna npo3opoOB pELUETOK, YCTAHABIIMBAE-
MBIX HA BBEIYCKAX IEXOBBIX CTOYHBIX BOJ1, NPHHHU-
MaeTcs B KaJOM KOHKPETHOM CIIyYae B 3aBHCH-
MOCTH OT pa3MepOB MEXAHHYECKMX IIpHMeECCiA,
CO/IEPXAMIMXCA B JTHX CTOK4X.

PeueTkn MOryT OBITE YCTAHOBJIEHBI (HENOJ-
BAKHO MITH € BO3MOXHOCTBIO NEPEMEIIEHHA) B
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Pue. 13.1. Ycranoska pemerks B kadaje

NPHEMHBIX PE3EPBYyapax, CHELHAJbHBIX KaMepax,
KOJIOAIAX M HENOCPEACTBEHHO B KaHalax, o0LIHAX
JUTA BCEH CHUCTEMBI KAHAM3AIMH WJIH OTAENbHBIX
Ins ocoObIX MPOU3BOJCTB OO arperatos. Yron
HAaKJIOHA PELUETKM K NOPH3OHTAJILHON IIOCKOCTH
NpHHUMAcETCH He MeHee 60° (puc. 13.1).

CymMapHyro pabodyro miouiaab OTBEPCTHH
PEIIECTKH, M2, OMPEIENA0T N0 GOPMyIaM:

) F=J/K, (13.1)
rae f-niowans XHBOTO CCHEHHMA TO/BOANILEIO KaHAIA,
M?; K - ko3dubHIMenT, npusnMaembill PaBHBIM: TpH pyY-
HOH OYHCTKE—2, NIpH MeXdHHYecKoH —1,2;

F = g/v, (13.2)
e ¢ - PACXO/l CTOUHBIX BO, M?/C; U~ CKOPOCTS ABHKCHHA
CTOYHBIX BOJl B MpPO30pPAX DEIIeTKH, IPUHHMAEMAS PaB-
Hoit 0,8—1 M/c npH MakCAMAJNLHOM NpPHTOKe.

BenmunHa noanopa CTOMHOMN KUIKOCTH NEpes

pEIIETKOMH omnpejlensercs no GopmMye
vi — v}
h=a——-,
29
rje a-Ko3p(UIHEHT CKOPOCTH, TIPHHUMAEMBIH PABHLIM
0,7; v, n v,-CKOPOCTbL [ABHXKEHHS BOJbI, M/C, COOTBET-
CTBEHHO B OTBEPCTHAX DEIeTKH H B MeCTe MOAXO4d K
PEIIETKE.

Ileckon0BKH —COOPYXEHHS LIS 3a/JCpaaHus
NecKka M JPYrUX MHUHEPATBHBIX B3BEILEHHBLIX Be-
IIECTB, YCTAHABIHBACMBIX Ha BbHIYCKaX NPOH3-
BOJICTBEHHOH KaHAaJM3alMH U3 3[aHHA HIIM Y OT-
JENBHBIX TPOH3BO/ICTBEHHBIX ArperaTos.

OcHoBHBIE pa3Mepbl FOPH30HTAJIBHBIX TECKO-
JTOBOK, YCTAHABJIHBAEMBIX Ha BBINYCKAX, ONpee-
T no Gopmynam:

o =gq/v; | =uvt, (13.4)
e O—-nuomanb XHBOIr0 CEYECHHMH paﬁoqeﬁ 4acTH NEecKo-
JOBKH, M?; g-pacxon CTOMHBIX Bom, M3/c; v-CKOpOCTH
NpoTOKd CTOMHBLIX BOJ 4eped meckonoBky, Mm/fc (0,1-
0,3 m/c); [-nnuna pabouel 4acTH NECKOJIOBKH, M; [—
BpPEMS NPOTOKAa CTO4HBIX BOJ 4epe3 NeCKONOBKY (npu
MaKCHMANTLHOM [PoTOKe —30 €, NpH  MHHHMAJILHOM —
60 c).
Ob6beM 0caTOYHOM YaCTH NECKONOBKA NIPHHE-

(13.3)
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Puc. 13.3. Tpazeotcroiimmx

M4ETCA B 3aBHCHMOCTH OT KOJIHYECTBA BHINAMAIO-
LIEro OcaJKa M NEepHojia ero HAKOIUIHHUS (B Mpo-
MEKYTKAX MEXJIY YHCTKaMH). Mexanusnposannoe
yaaTeHHe ocaaka mpeaycMaTpusaerca npu obbe-
Me ero Gonee 0,5 m*/cyT. 7

KoHcTpyKLHH HEKOTOPBIX NECKOIOBOK NpHBE-
neHbl Ha pHc. 13.2.

I'paszeorcroinmkn. [{18 OYHCTKM CTOYHBIX
BOJI, COJIEPKAIINX MEXaHHYCCKHE 3arpa3HeHus, Ha
KaHA/IM3A1MOHHOM CETH (BHYTPH HJIH HA BBINYCKE)
YCTAHABJIMBAIOT PA3EOTCTOMHHKM.

ITnomans nonepevyHOro ceYeHUs NPOTOKA B

rpa3eoTCTORAMKE, M?, ONpeNesioT no Gopmyie

F = g/v, (13.5)

rle g- pacyeTHbIH pacXo, M3/c; v— pacyeTHAs CKOPOCTH
npotoka, pasaas 0,003-0,005 m/c.

Pacuernyro anuny paboueit wactH rpsaseoT-

CTOMHAKA, M, HAXOOAT IO (opmyne

L= tv-60, (13.6)
rae l—ﬂpOﬂOJl)KHTEJ]!:HUCTh npoToKa CTOYHOMH KHIKOCTH
B oTcroiiunke, passas 10-15 Muu.

B rpszeoTcTolHUKEe HeoOXommmo obecreyu-
BaTh PABHOMEPHOE PACHPEAE/NEHHE CTOYHBIX BOJ
no Beedt ero mimpuHe. MexaHU3HPOBAHHYIO OYHCT-
Ky rIps3eOTCTOHHHKA PEKOMEH/IyeTcs NpOM3BO-
auTh He pexe | pasa B Tpu ana. O6beM rpsseBoil
YACTH [OJDKEH TpeBLILATE '/, pabouero obnema
OTCTOWHMKA, BBICOTA TPA3EBON 4HacTH JIOJDKHA
ObrTh He Gomnee 1 M.

KoHcTpykuus rpazeoTCTORHAKA MOXET OBITh
CaMOH pa3JIMYHOHK - OT HeDONBIINX NMPAMOYTOJb-
HBIX eMKocTel (puc. 13.3) no cnennanbHeIX coopy-
KeHHH, KAK HanpUMeEp IpA3COTCTORHMKH, paspa-
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6oTaHHbIe MHCTHTYTOM [ UNIpoaBTOTpaHe A NoB-
TOPHOrO MCNONB30OBAHHA BOJBI IPH MBITHE ABTO-
TPaHCIOPTA.

Orcroitnaxn. [11s  OCBETIIEHMS TNPOU3BOA-
CTBEHHBIX CTOYHBIX BOJ HCHOJB3YIOT OTCTONHHKH
moboro THna (BepTHKATLHBEIE, FOPU3OHTANBHEIE,
pa/MalTbHBIE H 11P.) HENPEPLIBHOrO HJIM NEPHOIH-
yeckoro aeiicTeus. Tun oTcToliHNMKa BEIOMpaeTCS B
3dBHCMMOCTH OT KOJIMYECTBA CTOYHBIX BOJI, PEXHU-
Ma MX TIPHTOKA, XapaK Tepa B3BEIIEHHBIX IPHMeECEH
H HX KOHUEHTPAIlHM, TeXHUKO-IKOHOMHHYECKHX IO~
Kkazatened CTPOMTENILCTBA M DKCILIYaTalMW, 2
Takke OT cnocoba JannHeimed obpaboTku 3a-
JIEPKUBAEMOTO OTCTOHHUKOM OCajIKa.

B oTcTolHMKe MOMKHO OBITH HE MeHee JIBYX
cexlMil, MPONYCKHAA CTIOCOOHOCTb KaX /10 CeKLHH
cocrapnser 0,5 pacyeTHOro pacxona.

OTCTOHHUKH PacCYHTHIBAIOT IO MAKCHMAalb-
HOMY Y4COBOMY IPUTOKY B HHX CTOMHBIX BOM .y »
a MPH HAJIMYMM YCPEJHHTE/ILHBIX pe3epByapoB M
peryiMpytoMMX EMKOCTEl —TI0 CPEIREMY PACXO/Ly
Gep OOBIMHO CTPOAT KPHBYIO 3ABHCHMOCTH CTellE-
HH OCBETJIEHHS OT BPEMEHH OTCTAMBAHHSA IIAMCO-
JIEpXALHX CTOYHBIX BOJI H KPUBYHY 3dBHCAMOCTH
KOIMYECTBA OCAX/IAEMBIX YACTHII OT MX THApaB-
JIMYECKOH XAPAKTEPUCTHKH.

Ben3zoynoBuTeM yCTaHAaBIMBAKOT (3a mpene-
NaMH 3IaHWs ITOCNE TPA3COTCTOHHHUKA) JUIA yaaB-
NHBAHMA MAces, razonuHa, GeHsuHa (npu couep-
*aHHU HX mo 500 mr/n), nonaBIIMX B CTOKH TpU
MBEITEE ABTOMAILHH, TOJIHBKE M MBITHE [IOJIOB,
BeH3uH H IpYTHE FOPHOYHE JKH/IKOCTH HeoOXomu-
MO Y/ATATh BO H30E€XKAHWE NMONAJaHUS B KaHAIH-
3ALHOHHYEO CETh MAPOB ITHX XKUIKOCTEH, KOTOpPLIE
[pH BOCIUIAMEHEHHH MOTYT BBI3BATH B3PHIB.

BeH30yIOBUTEH IOJDKHE! OBITH HEGOIBLUMX
pa3MepoB, 4TOObI B OJIHOM pe3epByape He CKaIH-
BAJIOCH 3HAUMTELHOE KOJMMYECTBO FOPIOYMX KHJI-
xocTeil. Bpems npoToka CTOYHLIX BOJ 4epes GeH-
30YJI0BHTEL COCTABNAET 4-5 MHH, CKOPOCTh —
0,005- 0,01 m/c. Paboumii o6bem GeH3oyroBUTENS
nonxker 6bITh He Menee 30-KpaTHOTO CEKYH/IHOrO
pacHeTHOro pacxoma crouHod xuakoctu. [lpu
HeoBXOHMOCTH YCTAHABJIMBAIOT HECKOJIBKO OEH-
30YJIOBHTENEH.

Kupoynosutesn (puc. 13.4) npumensioT s
3a/iEpKaHKs KAPOB M3 CTOYHBIX BOMX CTOJOBBIX C
yiciom MecT Gonee 200, HabpPHK-KYXOHB, MSCO-
kOMOHHATOB M JIPYTWX MPOH3BOACTBEHHBIX 3JaHHI
¢ 1eIbl0 NpEAOXpAHEHHA KaHAIH3AMMOHHON CETH
OT XUPOBBLIX OTJIOKEHHH, 4 TAKKE C LENBIO YTHIIH-
3aUMM KHPOBHIX OTX0A0B. OOBIMHO HCNONB3YIOT
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Puc. 13.4, KupoyaosnTesn
/- 1pyba cioxa xupa

HPOYJIOBHTENIH JBOPOBOrO THIA, OOCIyXHBaro-
e rpynny npubopos,
Pacuetr XHpOy/lOBHTETs NPOH3BOAHTCA IO
crenyromuM GopMmynam:
L= KB; (13.7)

V= ILBH = KB3, (13.8)
rfe L- annna xupoynosutens, M; K —koaddummuent, npu-
HHMaeMbiil papubiM 2—-3; B - IUMPHHA XHPOYJIOBATENSN, M;
V- 06nbem Boabt B KAPOYI0BATENE, MY, H — rmybrHa Boabl
B x&HpoynosuTene (06bMHO NPUHHMAaeTcs paBHOil B);

Q,=nV=nKB, (13.9)

rae Q,—nponycksas cnocobHocTs (Pacxol CTOYHBIX BOA
3a 1 4), M* n—uncno o6MenoB Boabl 3a | 4, NpUHAMae-
Moe papHbIM 4-6.

IMpogoIKHTENLHOCTD NPOTOKA CTOYHBIX BOJ
Yepes KUPOYJIOBUTETh IPH MaKCHMATLHOM Pacxo-
e mpuHMMaeTcs pasHoi 10—15 muH.

KupoynopuTeNnb NpeacTasnseT coboi 6eTon-
HBIH UIIH KUPNHYHBIH KOJOIEN-OTCTOHHHK NpAMO-
yroiabHoi GopMel. JIHO XKUPOYNOBHTENA YCTPaH-
BarOT ¢ OONBIIMM YKJIOHOM JUIS CIIOJI3aHUA OCAJ-
K4, KOTODBIH yAajaseTcs 4epez cnyckuywo Tpyby.
JKup BCNIBIBAET KBEpPXy M yHajseTcs TeM MM
HHBIM cnocofom. KananusanuoHuble Tpyborpo-
BOJIbI OT IPHEMHHKOB J10 XHPOYJIOBUTENEH, KOTO-
pbIE MOTYT JIETKO 33aCOPATHCA KUPOBBLIM JIETKO-
3arHUBAIONIMM OCAJKOM, JONXKHBI ObITE cHaGXe-
HBI MPOYHUCTKAMH H PeBH3HAMH. [l NPOMBIBKH
WAPOYIOBATENA HEOOXOIMMO NOABOIMTL HAP WIIK
ropsdyto goay. [Toasoasinas 4 BeIMyCcKHAs TpyObl
JKHPOYJIOBHTENA JOJIKHEL ObiTh 3aMOJIHEHBI CTOY-
HOM XHOKOCTbIO HE MeHee YyeM Ha 200 MM, cyuTas
OT YPOBHA XHIKOCTH A0 HH34 TIOJBOIAILIETO M
BBINYCKHOIO NaTpydbKoB.

Jns xkupoynoeuteneid obvemom Gonee 300 n
HeOOXOAHMO MPEAyCMAaTPHBATE MPOAYBKY CTO9-
HEIX BOJA BO3ayxoM. Pacxom Bozayxa wa 1 m3
CTOMHBIX BOJ IIDH JTOM IIPHHHMAETCH: NpPH pac-
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npefeienkd ero uiabTpocamu—0,03 M3, mwpipua-
ThIMH TpyBamu—0,6 m*.

VeTanoBku 1an 00palOTKH AYIHEBBIX MbLIb-
HbIX Bo/I. CTO4HBIE BOALI OT JyIIelH MOXHo obpa-
64THIBATE COBMECTHO C XO3HHCTBEHHO-OBITOBBIMHA
CTOYHBIMH BOJAMH Ha COOPYXeHHAX OHOIOrHuec-
KOH OYMCTKH NMPH COOTHOILUEHHM CyTOYHBIX 00be-
MOB CTOYHBLIX BOJ[ OT AyIICH M X03aiCTBEeHHO-ObI-
ToBbIX He Gonee 1:1. Ipu yBenHueHHH YyKa3aHHOTO
COOTHOIUEHHS CTOYHBIE BOIBI OT [ylled nepen
NOCTYNJIEHHEM Ha COOpYXeHUsA Ouosioruyecko
OYHCTKH HeoOXOaUMO TMpeaBapHTensHO obpaba-
ThIBATh HAd KOHTAKTHEIX OTCTOHHHKAX C IIpeBaPH-
TEJIbHBIM KOaryJMpoBaHHEM TIPHMECEH.

JlonyckaeTcs yBeJMYCHME KOTMYECTBA CTOY-
HBIX BOJI OT Jiymiei B TeueHye | u He Donee yem Ha
20%; npu GoblleM BO3PACTAHHE YACOBEIX PACcXo-
JIOB CTOKOB OT JIyll€ii MpelyCMaTPUBAIOT yCTPOii-
CTBO PperyJHPYHOIIHX pe3epBYapoB (yCpelHM-
Tenei).

B 3aBHCHMOCTH OT MECTHBIX YCITOBHI TIpUME-
HAIOT BEPTUKAJILHBIE HIIH I'OPU3OHTAJILHBIE KOH-
TAKTHBIE OTCTOWHWKH. OOBLEM KOHTAKTHOro OT-
CTOWHUKA NPHHHUMAKOT HCXO/I8 H3 YCIIOBHA CO3/1a-
HUa oO0bema OTCTOMHOH YaCTH, PABHOW MAaKCH-
MAJILHOMY 44COBOMY DAcXOJly CTOYHBLIX BOJ OT
ayiueit, o6beM OCATOYHOM YACTH — M3 YCIOBHS Ha-
KOIUIEHHS Wia B TeueHue 2 cy1 U obbema He#t-
TpanbHOro cinos Beicotoi 0,2 M. O6beM wia npu-
HMMaloT paBHEIM 2% oObema cTounbIX Boa. [po-
JOJDKUTETBHOCTh KOHTAKTA PEareHTa CO CTOYHBI-
MH BOJIaMH M OTCTAHBAHHA NPUHHMAETCA HE Me-
Hee 4 u.

M3 KoHTakTHOre OTCTOHHMKA OCBETIJICHHbBIE
CTOYHBIC BOJIBI BBINMYCKAIOT NMEPUOJHYECKH NO BhI-
NYCKHOI TpyDe, pacnoiaraéMoii B Ipeaenax Bbico-
Thl HEHTpaJibHOIO cinos. M BeillyckaeTcs no uio-
BO#f Tpybe nuameTpom 200 MM Npy BHICOTE pacmio-
JIOKEHHs BBINYCKHOro natpybka He meHee 1,5 M
OT IIOBEPXHOCTU CTOYHOM BOJBI B OTCTONMHHKE.

Jns Koarymsuwd MBUIBHBIX CTOYHBIX BOJI
NPUMEHAIOT H3BECTh B KolmuecTBe 400 r (cumtan
no aKTHBHOM OKHCH Kasblius) Ha | M? CcTOYHBIX
BOJL.

H3pecTKOBAHME CTOYHBIX BOJL CIE/lyET NPOM3-
BOAMTE 5%-HBIM PacTBOPOM H3BECTH IYyTEM Nepe-
MEIIMBAHMA €ro CO CTOYHOM JKMJKOCTBIO Tepes
OTCTOHHHKOM HIJIH B oTcToHHHKe. M3BecTKOBBIi
PACTBOP MPHUrOTOBAKT B 3aTBOPHBIX H PACTBOP-
HBIX Oakax B 3aKpbITOM [OMEUIEHWH WJH IO
HABECOM (B 32 BHCHMOCTH 0T KIAMMATHYECKHX YCIIO-
puit). Tlpu neobxoaumocTn obe3zapakuBaHUA

MBUTBHBIX BOJ OJHOBPEMEHHO € PACTBOPOM H3-
BECTH BBOJAAT PACTBOP XJIOPHOH M3BECTH.

Heiitpanuszausonnsie  yctTanoskn. Crounbie
BOJIbI, COJEPXALLME KUCIIOTHI M 1IEJIOYM, Tepea
BLITIYCKOM B HaPYXHYIO KaHaTH3aIMOHHYIO CeTb
JOJIKHBI OBITh HEWTPaJH30BaHbl. HelTpamsamms
OCYHIECTBIISETCA TNyTeM CMEIIWBAHHA CTOYHBIX
BOJI C PEareHTOM B HeHTpalIM3aTOpax-OTCTOHHH-
KaxX WM nyTem (GUIbTPOBaHUS CTOYHBIX BOJI yepes
HEHTPAJTH3YIOIIHE MATEPUAIIBL.

Jlna HeATpanH3amMu CEPHOKHUCIOTHBIX CTOY-
HBIX BOJI M CTOYHBIX BOJI TPABHJIbHBIX OT/IC/ICHHI B
K44ECTBE PEAreHTa PEKOMEHIYETCH MCIOIb30BATh
rameAyre M3BECTh, KOTOPYHO HYKHO [0DaBIATDH B
BHJIE HM3BECTKOBOIO MOJIOKA ¢ KOHUEHTpaluei
5-10% axTuBHOM okHcH kanbuusa. [lTpojomxm-
TENLHOCTh KOHTAKTA CTOYHBLIX BOJ C PEareHTOM B
OTCTOHHHAKE-HEHTpaJIU3aTope CleayeT NPHHWMAThH
paBHOH 15 MHH U1 OOBIMHBIX KHUCTBIX CTOKOB H He
meHee 30 MMH JUTS KHCIIBIX CTOYHBIX BOJ, COJep-
XKAMIHX HOHBI TAXKENBIX MeTanios. Bpems orcrau-
BAHHS NMPHHHUMAETCA He MeHee 2 4.

IMpn  HelTpanM3alMH  NPOM3BOCTBEHHBIX
CTOYHEIX BOJ HEOOXOJUMO YYUTHIBATH KOIHYECTBO
B3aHMOJICHCTBYIOIINX KHCITOT B menouei. Crou-
HBIE BO/IbI TPABHJILHBIX OTAETEHHI TIEPE CIYCKOM
B TOPOJICKYK) KaHAJU3ALMMIO WIH B BOJOEMbI
JIOJKHBI NIPH HEHTPANU3alUy TOJHOCTBIO OCBO-
HoXIaThCA OT COJieH HOHOB TAXEJbIX METAJUIOB.

Jlna HeHTpanuzamHH KHCIOT MOXHO TIpHMe-
HATHL 000N menrouHoi pearent, aaromui B pac-
TBOp ruapokcuia-uonsl (OH-). Haubonee neme-
BBl peareHT —H3BECTh, colepxkawan Gonee 30%
okucH Kanblua. Jlo3a pearcHTa onpejensieTcs w3
ycnoBds  odecrneyeHust TOJIHOM  HeHTpaiu3auuu
CcBOOOTHOH KHCIIOTHI, & TaKXke BBIIEJICHHS B Oca-
JOK PacTBOPEHHbIX HOHOB TAKCIBIX METAILIOB.

Jlnst HeHTpaM3auMH niesodeil MOXHO NpUMe-
HATE CEPHYIO MM JIPYTYIO KHCIOTY, ecld 3To
TpebyeTcs TEXHOMOru4eckuM npoieccoMm. Ilpu Bei-
fope TUNA pEAreHTa CIEAYET Y4UTHIBATE BO3MOX-
HOCTh YTHIIM3ALUHU N0Jy4AEMOr0 OC4IKA.

ITpyu HelfTpaiM3aLMHA CePHOKHMCIIOTHBIX CTOY-
HBIX BOJI W3BECTKOBEIM MOJIOKOM /1033 AKTHBHOM
OKHMCH Kalbuua Oeperca Ha 5—10% Oonbiue pac-
HETHOH; NMPH MCIOJIb30BAHUM NACTHl WIH CYXOro
M3BECTKOBOTO NMOPOILKA 3Ta Z103a Gobiie pacyer-
Hoii Ha 40-50%.

Pe3sepByapsl, TpyOONPOBO/IbI, JOTKH M anmna-
PAaThI, CONPUKACAIOIIMECST C KACIOH Cpesloi, u3ro-
TOBJIAKOT M3 KHC/IOTOYNOPHOIO MATEPHANA WM
3AUIHINAIOT COOTBETCTBYIOMIEH H30ONMsAUHEH.
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OpHEHTHPOBOYHOE KOIHYECTBO OCa/lKa, obpa-
3YIOLIETOCA TIPH HEHTPAJIH3alMK CTOYHOH BOMIBI
H3BECTBIO, MOXET OITH ONpPEAENEHO N0 CHEAYHO-
wum hopmynam:

o (X,+X2+X3+ Y, + ¥,

s )—2, (13.10)

rae M — KOIHYECTBO CYXOro Bemiectsa, kr/m’; X, —Koau-
gecTo aktasHoH CaQ, HeobxolMMoe 4Ns OCaXKIACHHA
KATHOHOB META/LIOB, kr/M* X, KonwdecrBo obpa3syio-
wierocs cyasaTa Kanbius, kr/m; X 3 — KOJIHYeCTBO 06-
PasyIOLMXCA THAPOOKHCER METANIOB, kr/m%; Y, - Konn-
yectBo akTeBHoll CaO, Heobxoaumoe mis HeATpaim3sa-
MK cBOBOANOM cepHOll KucIoTh, Krjm?; Y, - KolndecTso
obpasylomerocs cyibara Kalbis, KI/M>; Z — 06bem
M3IBECTKOBOrO MOJIOKA, B KOTOPOM COJEPXHTCS HeoGXo-
guMoe U8 Heiftpanm3auud konuwecrso CaO (X, +
+ Y, M
w_ e, L
w px(]m - le) Py
rae P—obbem Ocajika o OTHOLIEHHIO kK 00beMy o4nlnae-
Moii cTo4Hoil Boasl; %; W- obbeM ounniaemMolt croyHoi
Boabl, M%; P, ~BNAXHOCTL ocafka, %; p,—ILIOTHOCTL
KMAKOH (a3l (MPHHUMAETCH PaRHLIM 1); p,—IOTHOCTH
TBepaOi dawl, T/M>.

(13.11)

HNpumedanue. 3navenns X;, X, n X; onpegens-
HOTCA M3 Peakimnn

MeSO, + CaO + H,0 — CaSO, + Me(OH}),,
Xl X2 X3
a 3Havends Y, u Y, —u3 peaxuun
H,80, + CaO — CaSO, + H,0.
Y, Y

IMpouecch! NPUrOTOBJIEHAS PEAreHTOB M yad-
JICHHs OCAl[Kd W3 OTCTOHHMKA PEKOMEHIYETCH Me-
XaHU3HPOBATH,

Jlns HeHTpaiu3allie COJIAHO- H CEPHOKHCIBIX
CTOYHBIX BOJI, HMEIOUIMX B CBOEM COCTABE HE
Gonmee 5r/n H,SO, u He comepxammux conei
TSKEJIBIX METAIIOB, MOXHO NPHMEHATh Henpe-
peIBHO aedcTBylomme GuiabTpbl. B kavecTBe 3a-
rpy304HOrO MaTepuana GHILTPa HCHOIB3YHOT
KYCKOBEIf MeJl, H3BEeCTb, MArHE3UT, MPaMop, 0~
noMdT H Jip. KpymHocTh KycKOB 3arpy3o4Horo
maTepuasna Gunsrpa 3-8 cM.

PacueTHas ckopocTh (PUIBTpaIMH NPHHHAMA-
erca He Oosiee 5 M/4, a NPOAOJIKHTEILHOCTD KOH-
TakTa - He Menee 10 mMuH.

I'/TABA 14. BOJOCTOKH 3JAHUSA

14.1. Haznavenne B cxemMsl
BO/IOCTOKOB 3/1aHHAH

OTBOJ1 C KPOBEJIL 3TAHUMN JOMKIEBBIX H TaJIbIX
BOJI MOXET OCYIIECTBIATLCA HEOPraHH30BAHHBIM
cpoboaHEIM cOpOCOM BOJIBI IO CBECAM KapHH3a
(puc. 14.1, a), OpraHA30BaHHBIM OTBOJOM BO/IbI IO
HapyXHEIM U BHYTPEHHHM BOJOCTOKaM (puc.
14.1,6.6).

B 3aBHCHMOCTH OT KOHCTDYKTHBHOIO pelle-
HHa OecuepJauHON KpBIIM BOJOOTBOJ MOXKET
OCYIECTBISThCA Ha OJHY WM ofe CTOpOHBI 3/1a-
Hua, C MIOCKHMX KPBIII BOJOOTBOMA NMpPEAyCMaTPH-
saeTcs 00A3aTENILHO TI0 HAPYXHEIM MM BHYTPEH-
HUM BOJIOCTOKAM.

HecobxoMMOCTh YCTPOHCTBA BHYTPEHHHUX BO-
AOCTOKOB YCTAHABIIMBACTCH NPH PEIUCHHM apXu-
TEKTYPHO-CTPOHTEILHON HACTH NPOEKTa 3aHUS.
BHyTpeHHHE BOJOCTOKM JOJDKHBI OOECNEuMBaTh
OTBOJ1 JIOXKJIEBLIX M TAJNBIX BOJ ¢ KPOBeNb 31aHHH
B moboe Bpems roma. Ilpu ycrpolictee BHyTpeH-
HHX BOZOCTOKOB B HEOTAIUIUBAEMBIX 3/TAHUAX ClTe-
AyeT MpeIycMAaTpPHBaTh MEPONpPHATHA, obecneyn-
BAIOLIME MOJIOKHTENLHYIO TEMIEPATYPY B Tpybo-
NpoBOJaX M BOPOHKA4X TIPM OTPHIATENbLHON Ha-

pyxHoii Temnepartype (3ekTpooforpes, o0orpes
€ TIOMOUIbIO TIAPa K T.[.), B NEPEXOJHBIH HEPHOL
(oceHb, BecHa).

HapyXHble BOJOCTOKH COCTOAT M3 XKeNnobos
M BOAOCTOMHBIX TpyD. TpyOBl M [€TANH K HUM
HM3rOTOBIIAIOT M3 OLMHKOBAHHOM CTAIIH MJTH TLIACT-
macc. Briyck HapyXHbIX BOAOCTOYHKIX TPYD mou-
*eH OBbITb BhILLIE TPOTYApd MM OTMOCTKH Ha 200 MM.
[Ipy ycTpoicTBE OTKPBITBIX BBLINYCKOB CleayeT
NpeAyCcMaTPHBATE MEPhI N0 TPENOTBPALICHHIO
Pa3MbIBL [IOBEPXHOCTH I'PYHTA OKOJIO 3aHMA.

CHcTema BHYTDEHHHX BOJOCTOKOB COCTOMT
U3 BOJIOCTOYHBLIX (NPUEMHBIX) BOPOHOK, CTOAKOB,
OTBO/IHBIX (IIOJIBECHBIX H TIOANONLHEIX) TPySONpoO-
BOJIOB H BEINYCKOB. M3 CHCTEM BHYTPEHHHX BOJIO-
CTOKOB IIPEAYCMATPHBAETCA OTBOJHTL BOAY B Ha-
PYXHbl€ CETH JOKIEBOH KaHaIM3ALMM, & IIPH TEX-
HHKO-JKOHOMMHYECKOH 1e1eco06pa3HoCTH — B CHC-
TeMy TIPOM3BONCTBEHHOH KaHaNH3auWu Helarpss-
HEHHBIX WJ/HM IOBTOPHO HMCIOJIb3YEMBIX CTOYHBIX
BOIO .

OTBDJIM BO/ILI H3 CUCTEMBI BHYTPEHHHX BO10-
CTOKOB B CETh OBITOBOH KaHAJM3AIMM He OOMYyC-
KacTCa.

IMp# oTCYTCTBHH B paiiOHE CTPOHTENLCTBA
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Puc 142 Bumyck BoJoCTOKOB HA OTMOCIKY HPH  PacYerHOM
Temneparype Hapykuoro sodliyxa g0 5 C
| BOPOHK4 2 BOJOCTOSHBIH CTOAK 3 OCTOHNEIM WIOW KHDNAY
HbiH YHOP 4 1epMOH3ONAUMA 5 UCMCHTHAN ITVKATYpPKa

70

Puc 143 Bumyck BOJOCTOKOB HRa OTMOCTKY npH YeTHOH
TeMBEpaTYpe HAPYKHOrO BO3AYX2 0T —5 1o -zﬁ:c
I peswims 2 CTOAK  BOJOCTOMHBIK 3 TPOMEMK  npPAMOW
100 x 30 4 Xpan CANLHHKOBbIM MYDTOBEM § Tpyba (ra ibHas
BOJIOTA30NPOROANAN AHamelpom 32 MM 6 mpofka 7 [POHHEK
wmamerpomM 32 MM 8 cudon peBu3ns 9 aarnyika Hyrynmas
10 ynop 6eronnsin [/ Tpownmx npamo# 100 x 100 17 xoneHo
3 TPOWHHK HBYXpPacipyGubm

JIOXACBOH MM ODLIECTIIABHOH KaHaTH3ALHH [0-
TIYCKA4€TCA OTKPBITHIH BHINYCK BOJABI M3 BHYTPEH-
HUX BOJOCTOKOB B JIOTKH JIOTKH BHINOJNHAIOT
KeJe3006TOHHBIMH BOJIOHENPOHHIIAEMBIMH € VK-
noHoM 0,02 no HApYXHBIX BOJOCTOKOB, IPYHT MOJ
JOTKAMH NpH obpaTHON 34chIKe KOTJIOBAHA
nOIDKeH ObiTh yIIOTHEH Ha rnybmay 0,8 1 m
MecTa nepexoaos AOTKOB B NpejeNiax TpOTyapoB
U [IPOE3/I0B HEOOXOUMO TIEPEKPBIBATH ChEMHBIMH
*ene300eTOHHBIMYU TUTHTAMH

Ha puc 142 u 143 npueemeHs! BapHaHTHI
BBINYCKOB BOJOCTOKOB Hd MNOBEPXHOCTh TI'PYHT4
B 3aBUCHMOCTH OT PacueTHOH TeMnepaTypbl Ha-
PYXHOTO BO3[AYXd PalfOHA CTPOMTENbCTBA 3MAHUA
(cpenne#t nHambosiee XOMOAHOH NATHAHEBKH CO-
rnacio CHuIT 2 01 01-82)

Bo uabexanue mnepeoxnaxjieHus tpybonpo-
BOJIOB OTKPBITBIX BHIMYCKOB H OGpa3OBaHHs Halle-
JicH IpH OTPHIATENLHON TEMIEPaType HAPYKHOIO
BO3/YXa YCTAHABIHBAIOT THIPABIHYECKHE 3aTBO-
pet BeICOTO# 100 MM B NOMeIIEHHSX C TEMOEPATY-
poii He Huke 50°C OTKpBHITBEIA BBIIYCK B MECTE
NEpeCceMeHns C HAPYXKHOH CTEHOH M0MKEH OBITh
M307THPOBAH MMHEPATLHOH BATOH HIM JAPYTAM
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TeNOU3OIALMOHHBIM MATEPHAIIOM CIIOEM HE Me-
Hee 50 MM, TIpDH 2TOM OTBEPCTHE C BHYTPEHHe#
H HApYXKHO¥ CTOPOH CTEHBI TpeOYETCs 34/1ebIBATE
LIEMEHTHBIM pacTBOPOM. OTKPBITHIE BRIMYCKH pe-
KOMEHJTYETCA YCTPaMBaTh HAa COJIHEYHOMH CTOpOHE
31aHHA.

14.2. Pa3meriende BOPOHOK

BonoctoyHble BOPOHKH HAa KPOBJIE Pa3MEILa-
10T C y4eToM ec¢ pelibeda, JONYCTUMOro pacxoaa
BOJIbI HA BOPOHKY (B 3aBMCHMOCTHM OT €€ JHAMET-
pa), KOHCTPYKIMH 3/[aHMsi H HHTEHCHBHOCTH
JOKIA.

BonocTo4HbIe BOPOHKH HEOHXOHMO YCTAHAB-
JIMBaTh B HauboJiee HHIKOM MECTe €HA0Bbl HIJIH
paskenobka (pue. 14.4). Ha nnocknx Kpomiax
37laHHil BOJOCTO4HBIE BOPOHKH CIEAYET pacnoia-
raTh B pA/lax KOJIOHH HE MEHEe OJHOH BOPOHKM
B K&X/IOM PAZTY € HeJIbi0 obeclieveH s IIMHE] Iy TH
K BOpOHKE He Oonee 60 M, a HA CKATHBIX KPOBJIAX —
B MOHHUXECHHBIX MECTAX CHIOB Ha pacCTOAHWH HE
fosee 48 M OHA OT APYTOW.

Ha miockHx KpOBAAX CEKLMOHHBIX KHIIBIX
3IAHMHA CIIEAYyeT MPeaycMaTpHBAThH MO OJHOH BO-
POHKE Ha KaXAYHO JKMIYHO CEKLHMIO, pazMeuas Hx
110 BHYTPEHHEH NMPOJOJLHOH OCH 3JaHUA.

Ha oTaenbHBIX BO3BBIIAOMIMXCA YacTaX
KpOBENb BOJIOCTOYHBIE BOPOHKM HE YCTAHABIIH-
satoT. Bona ¢ JTHX y4acTKOB cOpaceiBaeTcs B
PaCcnONIOKEHHBIC HMXE BOPOHKH. IIpu sToM He
AomyckaeTcs cOpoc BOJIBI € YYaCTKOB KPOBENB, Ha
KOTOPbIX NPOHCXOJUT IOATAHBAHHUE CHEra 1oj
JeHCTBHEM BHYTPEHHErO TEMJI4 3JaHMA, HA YYacT-
KM, [JI€ IOATAHBAHKE OTCYTCTBYET MIIH HIET MEHEE
MHTEHCHBHO.

BomocGopHas nnomaab, ApAXoaAliasics Ha
0JIHY BOAOCTOYHYO BOPOHKY, OnpejenseTca pac-
YETOM B 3aBHCHMOC1H OT THIA KPOBJIH, PacYeTHOM
MHTEHCHBHOCTH JIOX/1S M JIHAMETDPA BOPOHKH.

V Beex neopMAlMOHHBIX MIBOB (TEMnepa-
TYPHBIX H OCAJOYHBIX) TPeOyeTCs yCTaHaBIMBATH
/i8¢ BOPOHKH (110 00€ cropons! misa). [Tpu npucoe-
JIMHEHHH JTHX BOPOHOK K OJIHOMY CTOSKY HIIH
obwemy nojiBeCHOMY TpyOonpoBoay cIeayeT mpe-
ﬂyCMBTpHBaTL BO3MOXHOCTE HCKOTOPOIro ¢aBura
Tpy6, NPUMEHAR KOMIIEHCHDYIOUIHE CTHIKH (KOM-
TEHCHPYIOLIHE pacTpyObl ¢ TACTHYHOH 3aaenkoi
#x) (puc. 14.5) MK pe3sMHOTKAHEBEIC pykaBa, obec-
MEYMBAIOIHE TEPMETHYHOCTE BCEX COeIMHEHM.

KOHCTpYKLIMH BOJOCTOYHBIX BOPOHOK TpH-~
HHMAIOT B 3aBHCHMOCTM OT HA3HAYEHMS 3JAHHS

Puc. 14.4. Oparment niana Kposan
! BomocToK; 2 KaHAIR3AUHOHWBle CTOSKH, J BeHTHISUHOH-
HbE ILAXTHI

Puc. 14.5. Komnencupyroumii ek
/—BOAOCTOYHAA BOPOHKA; 2- KOMNEHCHPYIOLIHE CTHIKH

H KOHCTPYKIHMH KpoBIH. PexkOMeHIyeMEle THIIBI
BOJIOCTOYHBIX BOPOHOK JUISA NPOMBIULICHHBIX ¥ KH-
JIbIX 37aHU# TpuBeaeHbl Ha puc. 14.6. Boponku
K TIO/IBECHBIM TPYOONPOBOAAM IPHCOETUAAIOT OT-
BOJIAMH M TPOHHHKAMM C MOJIYOTBOJAMH,

KOHCTpYKIMA COCTMHEHHA BOPOHKH € NOKPEI-
THEM JI0JIKHA O0eCIeYBaTh NMIaBHLIA MEpexos oT
NOKPHITHA K BOPOHKE, TUIOTHOE COEHHEHHME I'Mjl-
POM30JIAIMOHHOIO KOBPA C 4alleld BOPDOHKM H
HACKHOCTEH kpenneﬂnﬂ BOPOHKHN K KOHCprKLI,HH
KPBITIIH.
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Puc. 146 Bopocrounsie Boponks Tinos Bp-9(a)
BB-5(5), Bp-9B(s), u BB-1(z)
1 Kosfak 2 ralika A8 KPenjeHWs BOPOHKW, 3 BOAOCTOYHAA
BOpOHKA, 4—XOMYT, § CiHBHONA naTpyGok

14.3. PacueT BOJOCTOKOB

PacueTHblil pacxoi qokaessix Boa Q. ., , J/C,
¢ BojOCcGOPHON IUTOMAAH onpefenseTcs no ¢op-
MyJiaMm

I MUIOCKHX KPOBEID

Qpncu =, quu/](}{)ms (I4 ')
NIA CKATHBIX KPOBEITB
Qpuca = Fq5/10000, (142)

rje F-BopocGopas mwiomaib, M?, g, — HHTEHCHBHOCTH
MOXAS, JI/C, [IPOA0DKATeNbHOCTLI0 20 MEH ¢ | ra (ans
JIAHHOA MECTHOCTH) NMpH Neproie OAHOKPATHOIO NpeBbI-
1IeHHs pacHYeTHOH WHTEHCHBHOCTH, paBHOH | roay (puc
147), qs—WHTEHCUBHOCTL IOXAA JI/C, IMPOJOTKHTE/b-
HOCTBIO 5 MRH ¢ | ra (aas JaHHOH MECTHOCIM) NpH
NepHO¢ OOHOKDATHOTO NpEBbIICHHS PACYETHON HHTEH-
CHBHOCTH, paBHO# | roamy, onpenensemas no (opmyne
gs =4"q3,, (14 3)
rae n-napamerp, NpHHAMacMbIE 0o puc 14 8
CuHcTeMy BHYTPEHHHX BOJOCTOKOB PACCYHTHI-
BAIOT, KAK TPABHIIO, MO CAMOTEYHOMY DPEXHMY
IMponyckayo cnoco0HOCTE CaMOTEYHBIX Tpydo-
[IPOBO/IOB ClIEAYET ONpeJensTh W3 YCIOBHA MX
HanosHeHds, pasHoro 0.8 auamerpa
PacyeTHniii pacxom JOXIEBBIX BOJ| ¢ BOJO-
cOOpHO# TUTOIIAAH, TIPHXOAAIIEHCA HA BOIOCTOY-

HbIi CTOSIK HJIM OJ(HY BOJOCTOYHYKO BOPOHKY, He
JOJIKEH TPEBBLIAaTh CHeNYIOUHX BeIH4HH

85 100 150 200
10 20 50 80

JliaMe1p BONOCTOMHOI'O CTORKA, MM
PacwetHbiii pacxoa nfc

Tpaveuanse. PacueTnbilf pacxon ans croska ¢ oaHol Bopon
Kofi NPHCOENHHAEMOrO HENOCPEACTBEHHO K HAPYXHOH NOXIEBOR
CeTH BLINYCKOM [JIHHON e Menee 4 M, ONPeae/IACTCA H3 YCIOBHA
paBoThl C108Kd B BANIOPDHOM PeXHME

Jis palioHOB, B KOTOPBIX HHTEHCHBHOCTH
JIOKIAA §5o HE MOXET ObITH ONpPENENeHd MO pPHC
14 7, npumeHs0T Gopmyidy

420 = 0,07T1H,/d,, (14 4)

rie H cpeaseronopoe KOMWYeCTBO atMochepHbIX ocag-
KOB 34 MHOI'OJICTHMH Nepuoll, MM, d, cpensnii nednunrt
BAAXHOCTH (32 nepuoa He MeHee 5 Jier), onpeleisemblii
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N0 MeCTHOMY KOJIHYECTBY KHAKHX aTMocdepnbix ocai-
KOB, MM PT. CT.
3nauenue d, onpesensior no dopmynam:
d= Zdh,"Zh; (14.5)
d=E, — E,, 14.6)
rae d-cpeaseMecAHbli AQHUNT BIAXKHOCTH, MM PT CT;
E, - yIpyrocTs BOASHHIX MAPOB, COOTBETCTBYIOMIAS [0
HOMY HACHOLEHHIO BO3AYXA MpPH CpeAHEMECAYHON Temne-
patype, MM DT. cT; E,-(akTHdeckas cpeaHeMecAYHas
YIpYrocTh BOASHBIX HAPOB (abcomoTHas BIAKHOCTB), MM
pT CT; h—CpeAHEMECSYHOE KONHYECTBO ATMOCHEPHBLIX
0CaKOB, MM.
3mgayeHHs CpeAHEMECAYHBIX TeMIepaTyp, a
takxe BenwmuuH H, E, n E, peKoMeHayeTcs IpH-
mamate no CHuIT 2.01.01-82 «CrpouTtennuas
Knumartosiorus ¥ reodusnka», KJIAMaTOJOrUYec-
KHM CTIpDaBOYHHKOM HIIH JAHHBIM MeTeocnyxo.
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[Mpu onpejeneHud pacxoiia MOKAEBHIX BOA
¢ BogocGopHOi TIOIIAAK KPOBJH CIEAYET AOTON-
HHTENbHO YYMTBIBATE pacxon BO[bI, crexa;omeﬁ
C MPHMBIKAKIIHAX BEPTHKAJBHBIX CTEH, BLIYHCIAA
JTOT PACX0] TIO YKA3aHHBIM Bhille (opmysiam
¢ koaddunmentom 0,4.

MakcumaneHEHR (KpHTHYecknii) pacxof, Ko-
TOpHIH TIPOITYCKACT BOAOCTOMHAA cucTeMa Be3 no-
BBLIIEHHS YPOBHS BOALI Hajl BOPOHKO# NpH Hanop-
HOM peXHME CiiejlyeT PacCYHThIBATE mo dopmyne

Q. =~/ H/S,, (14.7)

rae Q,,—KpuTHuecKHH pacxoa, n/c; H - pacnonaraeMbli
Hanop, M; Sg—[0NHOE CONPOTHBIEHHE CHCTEMBI
(M- ).

ITpu pacuere cHCTEMBI IO HAMOPHOMY pEXH-
My pacrojaraeMeidi Hanop H B BOZOCTOMHOM
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Puc. 14.7. 3navenus q,, ans esponeiickoin reppuropas CCCP

CHCTEME CleAyeT NPUHHMAThH PaBHBIM pa3HOCTH
reoMeTpHYECKHX OTMETOK KPOBJIH Y BOPOHKH H
OCH BHIIYCKA WM OCH CAMOTEYHOro TpyBGonpo-
BoJa.

IMonnoe (cymmapHoe) CONPOTHBIICHHE CHCTE-
MBI onpejesisioT no Gopmyie

S=Al+ A4, (14.8)
rae A - yaensHoe CONpOTHBICHHE TPEHUIO; [ IIuHa TPY-
Sonposona, M; A,,~yaenbHOe MECTHOE CONpPOTHBIACHHE;
Ef - cymma k0 PHIHEHTOB MECTHBIX CONPOTHBJICHHIH
cHcTeMe (BK/IIOYas BXOA B BOPOHKY M BHINYCK):

Jns TpyGoOnpOBOAOB € PA3THMHBIMH JHAMET-
PaMH Ha OT/JENbHBIX ydacTKax 3Ha4eHus S, HeoO-
XOAMMO BRIYHCHATH A KaKAOTO YYACTKa, 4 34-
TeM CYMMMPOBaTh HX.

Y aenbHble MECTHBIE CONPOTHUBIIEHHS TPEHHIO
A,, TPUHAMAIOT B 3aBHCHMOCTH OT BHYTPEHHEro
nuaMeTpa (pACOHHBIX YACTeH d:

dvue . . . . 75 80 100 125
Ay . . . . 00026 0,002 0,00083  0,00034
dwmw . . . . . 150 200 250
A, - . . 0.000165 0,000052 0,000021

KoOHRCTpYKuHA BOJOCTOYHOR CHCTEMBI IOJIKHA
ofecneynBaTh NPH MHHMMAIbHLIX AHAMETpax

s

1624

J2_40 48 86 8% 77
1

77 W g 50

Puc. 14.8. 3uavenns napamerpa n A% epponelcKoli TeppHropwn
cccee

TPYO NPONYCK PpaCcyeTHOTO PAcXo/a BOALI C IIPHHS-
Toii BogocOopHO# noluaau, T. e. 40JIKHO cobio-
natkes yenosmre: Q.. < Q, MunuManbabii qua-
meTp TpybonpoBoga AofkeH ObITh He MeHee
npaMe1pa naTpybka BOpOHKH. B chcTemax ¢ me-
CKONLKMMH  BoOpoHKamu  ycioBue Q.. <0,
JIOMKHO ObITh BBLAEPKAHO 110 OTHOINCHHIO K KaX-
o BOpOHKe.

14.4. CeTn BOJOCTOKOB

BuyTpernue BOIOCTOKH, KaK NPaBHIO, YCTpa-
MBAIOT B BUJIE NOJIBECHBIX ceTeil (puc. 14.9), otso-
AAMIMX JOXKAEBLIC BOJAbI OT BOPOHOK K CTOAKAM ¢
y4eToM TexHOnoruu npomssoncrea. He pa3speuna-
€TCA NpOKNaLIBATH TOJABECHBIE TPybOompoBOIMI
Ha/l obOpY/IOBAHHEM W M3rOTOBISEMOH IPOJIYK-
IMCH, HE JOMYCKAOIMMA TONAJaH!s Ha HAX BJIArH.
Ecin 1o yCloBHAM TEXHOJIOIMH TNPOK3BOJICTBA
yCTpOHCTBO MOABECHBEIX BOJOCTOKOB HEBO3MOXHO,
IPHHUMAIOT NOJ3eMHYI0 HPOKIAJKY BOJIOCTOY-
HEIX ceTell m BoImyckoB (puc. 14.10).

INon3emMubie BOJOCTOYHBIE CETH CAYXAT JUIA
OTBOJA JAOXK/EBLIX BOJL OT BOJOCTOYHBIX CTOAKOB
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Puc. 14.9. Cxemml no/ecHLIX ceTell BOJOCTOKOR NPOMBINLTCHARIX
I/ AnH

Wi Ui OObeIMHEHUs HECKOJILKHX CTOAKOB ¢
yCTPOHCTBOM OMHOTO BhIMycka. OTBOAHKIE TPYOLI
0T CTOSKOB, PAaclONIOKEHHbIX Y KOJIOHH 3JaHMs,
06BIMHO MPOKJIA/IBIBAIOT BhILE (DYHAAMEHTOB KO-
JIOHH; NPH HE0OX0AMMOCTH IIPOKIAAKH HUXKE (yH-
JlaMEHTOB KOJIOHH OTBOJHBIE TPYOHI Cie/lyeT pac-
nosaraTh OT rpaHH QyHaMEHTOB HA PACCTOAHUH
[, paBHOM HE MeHee JBOHHOMH pa3sHoOCTH 2A Mexay
rnybunol 3anoxcHAA (yHIAMEHTA KOJIOHH H IIIy-
6uHoll mpokiaaku TpyGomposoaos (puc. 14.11).

B XWIBIX, OOIIECTBEHHBIX H MPOH3BOIACTBEH-
HBIX 3MaHHSX OTBOJHEIE TPYOONMPOBOABI OT BOPO-
HOK MOXKHO TIPOKJIa/IbIBAaTh B 4ePAAYHbIX NIOMelLie-
HHsAX, TEXHHYECKHX 3Taxax, MojBaiax, NoANonbLIx
M B TPYHTE.

MuHHMaTbLHEIE YKJIOHBEI OTBOAHBIX TpyOo-
npoBOJIOB CJE/lyeT NPHHMMATh pPaBHBIMHA: JUIS
noasecHkIX Tpybonposoaos —0,005; nns noanons-
HBIX TPYOOIPOBOJIOB—TIO PACYETY.

CTOsIKH BOJIOCTOKOB B OTAIIMBAEMBIX IIOMe-
EHASX PEKOMEHJIYETCS PACIONiaraTh BAJH OT
HAPYXHBIX CTeH Juis obecnedeHus ecTeCTBEHHOM
BCHTHJIAIIMA CTOAKOB H BO H3bekanmne obneneue-

] Oy ] o a-;_—
L Ll L
_anp |20\ | | ews
W o] |
1)

Puc. 14.10. Cxema nojseMubiX CeTeli BOJOCTOKOB NPOMMILICHHBIX

3nanui

M

1 L

Puc. 14.11. INpokaanka mnoaleMuol BOAOCTOYHOR CeTH  BjIOAB
Kononn

I -sonocrownan 1pyba; 2 xonoHna

HHH BOPOHOK H BCpXHHX Y4aCTKOB BOJOCTOYHBIX
CTOHAKOB.

BojocTounbIe CTOSKH yCTaHABIIMBAKOT Y CTCH,
NEepPEeropo/IoK MM KOJIOHH M3 pacyeTa yMeHblle-
HHA JTHHBI HPOKAAJKH MO/3¢MHOH BOJOCTOYHOH
cetd B 3n1aHun. CTOAKH PACONararoT OTKPLITO
uan B Gopo3max creH. B kopobax M 1uaxrax,
npeaycMaTpuBas  y DCBPISHﬁ OTKphBIBAKOLIHCCH
ABEPKH. 3aMOHOJIHYHBAHHE CTOSKOB B OJIOKH WM
CTGHOBRBIE MaHEJH He JONYCKAETCH,

B KHIBIX 31aHHAX CTOSKH BHYTPEHHHX BOJO-
CTOKOB, KaK NpPaBMJIO, PACMONAraloT B JIECTHHY-
HBIX KJIETKAX Y CT€H, HE CMEKHBIX C KHJILIMH
KOMHATaMH, ¢ MHHAMAJTBHBIM 4HCIOM H3rMOOB H
NOBOPOTOB. )

B obluecTBeHHBIX 34AHHAX CTOAKH BHYTPEH-
HUX BOJIOCTOKOB MOKHO Pa3sMeLLATh B JIECTHWY-
HBIX KJIETKax, KOPHAOPaX ¥ NOACOGHBIX MOMELe-
HHSX.

Ha BOJIOCTOMHOM CTOSIKE HA BBICOTE | M OT
nona [oMXHA OBITE YCTAHOBICHA PEBH3MS, TPH
HAJIMYHA OTCTYNOB DPEBH3Msl YCTAHABIMBAETCH W
Ha/J OTCTYMAMH.
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Jl18 MpOYMHCTKH CETH BHYTPEHHHX BOZOCTO-
KOB T4k e, KaK Ha ceTH OBITOBOIl KAHA/IM3ALWH,
YCTaHaBJIWBAKOT PCBH3HH, TIPOYUCTKH H CMOTPO-
Bbie KOJIOJIBI.

Ha npsaMoNHHEHHBIX Y4YacTKax TO/BECHBIX
Tpybonposoaos auameTpoM D, NpHHUMAIOT Clie-
Jyroiue HanbDOJBIINE PACCTOAHHA MEXaYy Ipo-
YUCTHLIMH ycTpoHcTBamu L,

Dy, MM 50 100 150 200 u 6o-
niee
Lygax+ M 10-15  15-20 25

PeBU3MH ¥ IPOYHCTKH Pa3MenialoT B MecTax,
YOOOHBIX A7 MX OOCIYXKHWBaHHS.

BblnyckH BHYTPEHHHX BOJOCTOKOB JIOTYCKa-
eTCH TPUCOCAHHATE K HAPYXKHBIM ceTsM Kak De3
nepenaja, Tak W C TepenajioMm.

CTOAKH BHY TPEHHHX BOJIOCTOKOB MOHTHPYIOT
M3 YYCYHHBIX KAHAJIH3AUWOHHBIX, YYIYHHBIX Ha-
TIOPHBIX, ACOeCTONEMEHTHRIX HATIOPHBIX M TLIACT-
MAaccOBBLIX TPYO B 3aBHCHMOCTH OT CXeMHbl pasme-
WICHHS BHYTPEHHHX BOJIOCTOKOB, BHICOTHI M Ha3Ha-
4CHHSA 3[aHHL.

IMoasecnsie TpyGonpoBoab! coGHPArOT U3 uy-
TYHHBIX KaHAJIM3AMMOHHEIX, CTAJILHEIX, acbecTole-
MEHTHBIX M FUIACTMACCOBBIX TPYO.

J1s TMPOKIAMKH TMOJNOJLHBX BOAOCTOYHBIX
ceTeil MCTIONB3YIOT HYryHHBIE KaHAJIM3alHOHHBIE
HJIH BOJOIPOBOJIHBIE, acOECTOLEMEHTHEIE, TUTACT-
MaccoBble, KepaMHuecKHe GETOHHbIC MIIH Kejle3o-
6eToHHBIE TPYOBL

Ilpy puameTpe NOJBECHBIX BOJIOCTOKOB
300 Mm u Goslee cheayeT YYMTHIBATH HArpysKy,
KOTOPYIO CO3/1a10T 3TH TPyOONpoBOAH Ha KOH-
CTPYKILHH.

Martepunan TpyO, dacoHHEIE H COCAMHHATEb-
HbIE YACTH /U BHYTPEHHETO BOJOCTOKOB BhIOH-
patot no Taba. 14.1.

CranbHble TPYOBI TIPHUMEHSIOT TPH Kperie-
HHH TIOJIBECHOH CeTH K (hepMam, rjae BO3MOKHA
Bubpanrs. CranbHble TPYOR 3aUMIAIOT OT KOp-

TABJHMLA 141
TPYEBI 1J8 BHYTPEHHHUX BOJOCTOKOB

Venosubi Hasnauenne

npoxoi,
MM

Tpybui

Yyrynune pactpybunie
KanaJi3aiuonnLe no
rocCT 69423 80 50 150 CroskH BOAOCTOKOB NpH

pasniendn B Hux o 10 kT

(10 M Bog c1)

BOJIONPOBOJIHLIC Ha-
nopunie no N'OCT
958375

50 400 CroskH BOAOCTOKOB NPH
naenenun B Hux Gonee
10 x[a (10 M Bog c1)

Kepamuyeckue pacrpybusie 150500 TMopsemurie camoTeusbie

KaHaaH3auHOHHbIE 10 ceTu BHYTPEHHHX BOJO-

IocCT 286 82 CTOKOB MPOWIBOICT BEHHbIX
3AdHHIA

TMnacimaccopuie kanam3sa-  50-100

LUHOHHBIE

Cern BOZOCTOKOB NpH
JIaBJICHHH B HHX HE 60.’1(1'
10 x[1a (10 m Bon ct)

TlnacTmaccosbie Hanophue
no FOCT 18599- 83 ¢ nam

50 300 Cerm puyipennux BOJO-
CTOKOB JHAMETPOM JI0
150 MM, MOHTHpYEMBbE C
NPUMEHEHHEM COCIIHHH-
TEALHLIX 94CTEH, JIHaMeT-
pom Gosee 150 MM ¢ no
MOILILIO CBAPKK

beronnnie u xenesoberon- 300 1500 [Moasemunie camorewnsle

usle Geananopnuie no CEeTH BHYTPCHHHMX BOJOCTO-

TOCT 6482 0-79 ¢ nam KOB ITPOH3BO/ICTBEHHLIX
3adHuiH, pacTpybHue, ¢
3aenKoli UEMETOM WK
TIAJKHE C IPHMEHEHHEM
&enesoBeTORHLIX My (T

Cranpusie 37ek1pocsap- 65, 80, 100,"opu3onTanbueie (nonsec

ueie no M'OCT 10704 76 150, 200, mbie) y9acTKH BHYTPEHIx

¢ wam u I'OCT 10705 80 300 BOJOCTOKOB POH3BO [I-
CTBEBHBIX 31aHuit

PO3MH OLMHKOBAHHEM, OKPACKOi, MOKPHITHEM Gu-
TYMOM M Tp.

ﬂ]‘lﬂ BOJ/IOCTOYHBLIX CTOAKOB H OTBO/IHBIX TpYy-
6onpoBOIOB Cle/lyeT NPHHUMATE TPYOBI, BRIAED-
KHBAIOIIME THFPOCTATHYECKOE JIABJICHHE TIPH 3a-
copax W mepenoNHeHHAX. [IHaMeTp CTOSKa, K KO-
TOPOMY NPHCOEAMHSIOT OJIMH HIIH HECKOJIBKO MO~
BECHBIX TpyOONpPOBO/IOB, NPHHAMAETCH HE MeHee
HauboJblIero JMaMeTpa mojBecHoro Tpybonpo-
BOJA.
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T'JIABA 15. JOTTOJIHUTEJIBHBIE TPEFROBAHUA K CUCTEMAM KAHAJM3ALIMU
IMPU CTPOUTEJIBCTBE B OCOBBIX ITPMPO/IHBIX YCJIOBUSX

15.1. CTpoNTE/IbCTBO KAHAIH3AMMH
B paiionax nabyxalonMx rpyHsros,
B ceficMH4eCKHX pailonax
H Ha NoApadaThIBaeMbIX
TEepPPATOPHSAX

TIpn CTPOMTENLCTBE KAHAJM3AIMH B paitonax
HalyXxalomHX rpysTos B KIaJKe CTeH H ¢yHaamMeH-
TOB COOPYXeHHIH He NOTIYCKAeTCH XKecTKas 3aeKa
tpybonpososos. Ilpn nponycke Tpy6 uepes crensl
H yHIaMeH rel Mexty TpyOoii B Kiaaxoil HeobXxo-
JIMMo IpeycMaTpHBaTh 3a30psl He MeHee 10 oM
pH HATHYAM B OCHOBAHHM TIECYAHBLIX TPYHTOB H
15 cM rmmucTRIX IpyHTOB He aonyckaetcs ne-
pecedyeHHe KaHAMH3aUMOHHBIMA TpyGonupoBOaaMH
Ae(pOpMAaNMOHHBIX LIBOB 31dHUH.

IMpr pacmojiOXKCHAM BBINYCKA KAHAJH3AIMA
HIDKC TOAOWBLI (PYH/IAMEHTA HA KaHaJH3allHOH-
HOM CTOSIKC TEpe/l BLINYCKOM Clie/lyeT yCTaHABJIH-
BaTh KOMIICHCATOP. BRINYCK M3 371aHHIi peKoMeH-
AYETCH MPOKJIAAKIBATE ¢ HAHOOIBIIUMH JONYCTH-
MBIMH YKJIOHAMH.

CTHIKOBBIC COC/IMHEHUA DPACTPYOHBIX 4yTyH-
HBIX TPYO 3a/enblBaloT Pe3HHOBLIMHM YIUIOTHH-
TEIbHBIMHM KONBIIAMH HTH JIPYTAMMU 31aCTHYHBIMEA
YILTOTHHTENAMH

Tlpu cTpomTeNbcTBE KaHAMH3ANAHM B CelicMu-
YeCKHX PaiioHaX CThIKOBBIE COENHHEHHA PacTpys-
HEIX TPYO /IOJKHBI 00CCNIEYMBATH KOMIIEHCALIMIO
npu ceficmuunoctu 8 m 9 6annos. He nonyckaercs
®ecTkas 3afienka Tpyb B knmaaky cteH u dymnaa-
MEHTOB, OTBEPCTHS B QYHIaMEHTaxX IpH TMpoxofe
Tpy0 JO/DKHBI 3AM0THATECA MaCTHYHBIM BOJXO- H
ra30HENPOHHMIIAEMBEIM MATEPHATIOM.

[Tpy CcTPOHTENLCTBE KAHAIH3AUWH Ha Nojpa-
GaTLIBAEMBIX TEPPHTOPHAX YKJIOHKI BBLITYCKOB
BHYTpPCHHEH KAHAJM3AIMM HA3HAWAIOTCA C y4e-
TOM OXHJAEMBIX HAK/IOHOB 3EMHOH moBepx-
HOCTH

CTblkOBBIE COCIMHEHHS TpYO crenyer, Kak
OPABHIIO, BHITIOJIHATL TIOJBHXHBIMH, TIPHMEHSAS
JnacTHYHBIC 3a1€TkH He momyckaeTcs mepeccye-
HHE Ae(hOPMAIMOHHBIX ILUBOB H CKPHITAf 3a/1ejIKa
Tpy6 B Goposmax u mrpobax.

J1118 BHYTpEHHEH CETH KaHAJIH3ALHMN PEKOMEH-
NYETCS MPUMEHSATh TPyObl M3 CHHTETHYECKUX Ma-
tepuanos ([1BX, IIBH u ap.), /uis Beimyckos Tpyd
M3 3JlaHHS —4yTyHHBIC, ACOECTOlEMEHTHbIC WM
NIaCTMAcCOBBIE TPYOBI

15.2. CTpouTe/IbCTBO KaHANHIANNH
Ha NpPoCaJOUHLIX IPyHTAX

Hanoprble u camoTeunble TpySonpoBos
BHYTPM 3/1aHHH, TaK XKc Kak M BBITYCKH KaHaJIH3a-
UMHA U3 3]aHuM, B IPYHTOBRIX ycnosusx Il Tuna mo
MpPOCaOYHOCTH, TIPOKIAALIBAIOT B BOJIOHENPOHH-
1@eMbiX KAHANAX ¢ PacuYeTHhIM YKJIOHOM B CTOPO-
Hy Beinycka. Kanan nepekphiBaioT ChEMHEIMH Xe-
JIe300ETOHHBIMHI TUIHTAMH.

Jl1MHA BOIOHENPOHUIAEMBIX KAHATIOB MEXITY
ofpe3oM (yHIaMeHTOB 31aHHI H KOJOALEM NPH-
HHMAETCS B 3aBUCHMOCTH OT TOJIIHHBI CIIOS
TPYHTOB H /MameTpos BEITyckos (Tabn. 15.1).

TABJIMLIA 15.1
JJTHHA KAHAJIOB J1JI5f BbIITY CKOB

To.iumua chos npocano4-
HOTO rpyHTa, M

JiMHa RaHajia, M, [PA AMAMET-
pe Tpyb, MM

oo 100 100 300 300
512 5 T4 10
12 7.5 10 15

IMpumeuanwe. Ilpu mpoxianke B xapaje Ha-
PYKHBIX TPYGONPOBO/IOB, K KOTOPHIM [PHCOE/IH-
HAIOTCH BHIMYCKH, JUIMHA KAHAJIOB JUIS BHIMYCKOB
MOXeET ObiTh YMEHbILEHA.

Vkiajika BbINYCKOB B TJyXHX GyTaspax He
JonyckacTcsa. JI1s KOHTPOJIA 3a YTeuKOH aBapmii-
HBIX C10KOB W3 TpyOOnpoBO/10B, NPOJIOKEHHBIX B
KaHajlax, Ha BBIMYCKAX YCTPAHBAKT KOHTPOJILHBIE
KoJojusl auameTpom 1 M. PaccrosiiMe OT JiHa
KaHana JIo IHa KOJIOAUA AOMKHO ObITh HC MeHee
0,7 M Crenxu Ha BricoTy 1,5 M H HHIIE Koloaua
AENA0T BOJAOHENPOHHIIAEMbIMH

B rpyuToBBIX yenoBusax I Tama no npocamoy-
HOCTH KOJIOJUBI pEKOMeHIyeTcs obopynosaTh as-
TOMATHYECKOH CHIHaJIH3alMel, nojaowei CHraa-
JIbl TIPH TIOSIBJICHMH BOJbI B KOJOAUAX.

[pu Bo3BEIeHUH 30aHKHA B paifoHax ¢ IpyHTO-
BbIMH yclioBusMH | THODZ mo npocajovHOCTH, a
TaKke Ha rpyHTax 11 Tuna no npoca/loMHOCTH NIpH
TIONHOM YCTPAHEHHH HX TNPOCATOYHLIX CBOHCTB
BHYTDEHHHE CeTH KAHAIH3ALWM W BBINYCKH NPO-
KNaNbiBAOT KaK Ha HEMpOCAJOYHBIX I'pYHTaX.
IMpumeikarne kanvanoB k QyngamenTaM 31aHui
YCTPaUBAIOT TEPMETHYHBEIM H C YYeTOM BO3MOXK-
HOH HepaBHOMEPHO#H npocaiku.
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Puc. 15.1. Cxema ycrpoiictea na nepmom JTake JyweswiX mome-
menni, 060py0BAHHLIX Tpaname
! rpan, 2 kawanmiauwonnas 1pyGa, 3 croabuk u3 kmpnuva,
4 nojynpoxoRoil Kanan
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Puc. 15.2. Cxema ycrpodcTea BuNYCKa BONOCTOKA HIM KaHa-
An3aumn
@ B OeUlOABAIBHOM  3aHHM, O-NPH HAIWYMH  1I0ABAJA,
! crosk, 2 upusmox paimepom | x 1M, 3-Bbluyck, 4-He-
npoxoanof xene30beTonnbIH kanan, 5 KOHTPOALHBIE KOJONEL,
6 CHTHANA3ATOP ABAPHHHOTO YPORHSA, 7 KOJ0/en Ha CEeTH

Huxe mosepxnoCTH moja ceTH X BEILycKam
NPHCOETHAAIOT B BOJAOHETIPOHMIAEMBIX TIPHAM-
Kax. 3anpeiiaeTcsd NMPOKJIAABIBATL BHIMYCKH HIKE
nopowskl GpyHaaAMEHTA.

B MecTax NpoxXoxaeHHs Tpy6 gepes dyma-
MEHTH TOCIEeJHHe HeOOXOAUMO 3ariybnsTh He
MeHee 4eM Ha 0,5 M HiKe ocHOBaHHA Tpybompo-
roga B dynpmamenTax unM CTeHax MOABANOB Jyis
NPOKNaAKA TpybonpoBoaa npeycCMaTpUBAIOT OT-
BEPCTHS WM npoeMel. PaccTosnue oT Bepxa Tpy-
6el 10 Bepxa OTBEPCTHS WM TIPOEMA JIOJDKHO
ObITH PABHBIM '/, PACYETHOI BETUYHHBI MPOCA KK
OCHOBAaHHA 3/1aHKMA, HO He menee 0,1 M.

CThIKOBBEIE COe/IHHEHHs TPYO BHINONHMIOT Ha
PE3MHOBBLIX YIIOTHHTEIBHBIX KOJNBIAX.

BopocToxu, kak npaBuiio, YyCTPAauBAKOT NOA-
BecHbIMH. Ecnn mo ycnoBHsM TexHONOrHH mpoms-
BOACTBA YCTPOHCTBO MOABECHBIX BOMOCTOKOB He-
BO3MOXHO, TpyGONMpoBOABI H BHINYCKH, KaK M
ApYrHe CEeTH KaHAJIM3alHH, NPOKNaAbIBAIOT B Ka-
Hanax. Jlomyckaercs yCTPOHCTBO BOJOCTOKOB C
BBINYCKOM Ha MOBEPXHOCTH B Xeje300eTOoHHbIE
BOJIOHENMPOHHIAEMBIE JIOTKH, MPOKJa/AbIBAEMbIE ¢
ykiaoHoM 0,02 1o HapyXHBIX BOmocTokos. [lpn
3TOM TPYHT IO JIOTKAMH YIUIOTHSIOT HA TOJIIH-
Hy 1 M. MecTta nepexojioB B mpezienax 1poTyapos
M TIepee3loB MepeKpbIBalOT ChbeMHBIMH XKelle300e-
TOHHBIMH TUTHTAMU.

TpyGonpoBoasl B YCHOBHAX TIPOCAAOYHBIX
TPYHTOB MOHO NpPOKIA[LBATE B TEXHHYECKHX
NOJAONbAX.

YCTpO#CTBO AYIIEBLIX HA MEPBOM ITAXE 3a-
HHil, COOpPYXAaeMBIX HA TNPOCAJOYHBIX TPYHTAX,
noka3aHo Ha puc. 15.1. Cxema Brlmycka BojocTo-
Ka M KaHAJIM3aIWM OpuBefleHa Ha puc. 15.2.

15.3. CTpouTe/IbcTBO KAHAJIH3AIMA
B CeBepHOl KJIHMATHYECKO
30HE

Ipu cTPOHTENLCTBE B CEBEPHON KIHMAaTHYeC-
KO# 30HC HA KAHAJIH3AUWOHHBIX CETAX PeKOMeH/1y-
€TCs TPEeJYyCMaTPHUBATh MHHHMATBEHOE YHCIO Bhi-
NYCKOB, NPOKJ3aAbIBaAd KX 110 BO3MOXHOCTH B 30HE
Harpesa rpyHTa oT TpyOONPOBOAOB ropsuei BOjIbl
¥ TEILIOCEeTH.

BHyTpeHHHe KaHAIH3ALMOHHBIE CETH W Bbi-
MYCKH M3 3MaHHi PeKOMEHAYETCH NPOKIAILIBATH
HA3EMHBIM CTIOCODOM HJIM TIOj1 3€MJIEH B BEHTHIIN-
PYEMbBIX HEMPOXOAHBIX KaHAalIaX C MUHUMAILHBIM
PAacCcTOSIHHEM OT Hayajla Ha3eMHOH HJIM KaHallb-
HOH NPOKIAAKH BhINYCKOB A0 CTCH 3NaHMH.

IMoaseMuas MPoKaaKka IPHHAMAETCS DK HB-
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HO#l HerenecooOpa3HOCTH HA3eMHOH TNIPOKIA/KH
110 APXUTEKTYPHO-CTPOUTEABHBIM HIU NPOU3BO/I-
CTBEHHBIM COODDPAKEHHSAM.

Ilpn CTPOMTENBCTBE Ha TajbiX TPYHTax ¢
ray6OKHM POMEP3aHHeM 3AMOM TIPHMEHSIOT Gec-
KAHATTLHYIO APOKJTAMKY MOJ3EMHBIX CeTe M BBHI-
NYCKOB BHIILIE PACYETHOH OTMETKH NPOMEP3AHUS
TPYHTOB, MPCIYCMATPHBAS MEPONPHATHS MO Tpe-
JIOXPAHCHHIO CTOYHBIX BOJI OT 3aMep3aHus W npe-
JOTBPALLEHHIO HEAONYCTHMBIX nedopManyii Tpy-
6oMpoBOJIOB TOJT JIEfiCTBHEM TY4YEHHS TPYHTOB
npH 3aMEP3AHHM.

[pu GeckaHanbHOHW TPOKJTANKE BLIMYCKOB B
CHIIBHOYBI@XHCHHEIX (NBLAMCTHIX) TPYHTax Heob-
XOAHMO YCTPaHBATH MWCKYCCTBEHHOE OCHOBaHHE
noa Tpyosl (ramuoberon cnoem 30-40 cM u ap.).

[ny6uHYy 3a70KEHNHS BHIMYCKOB KAHAJIH3A1UH
npu OCCKAHANBHOH NPOKIAAKE CHEAYer MNPUHH-
MaTh MHHMMAJILHOH B COOTBETCTBHH C TEIJIOTEX-
HHYECKHM pacucTOoM, HO He menee 0,8 M oT Bepxa
TpyGBl (M3 ycioBHA HAWOOJBIETO MNPOSBJCHAS
cHNl myYeHHs ).,

nybusa 3amoxeHns NOAIEMHBIX KaHANOB

OMXKHA ORITH MHHHMAJILHON, JOMycKaercd 3amo-
JKEHHC KAHAJIOB 3anO/UTHIO € NMOBEPXHOCThIO
TPYHTA.

Ipn Bcex cnocofax NMPOKNAjKKM BHIYCKOB B
COOTBETCTBUH C TEMJIOTCXHHYECKUM PACYETOM CJie-
JIyeT Npe/lyCMaTPHBATh PasjIHuHbIC MEPOTIPHATHA
N0 MPeOTBPALICHHIO 3aAMOPAXKHBAHMS CTOYHBIX
BOJI:

HENPCPHIBHOC [IBUKCHHUC BOJTHI B Tpybax, npo-
NYCKH BOABI W3 BOAONPOBOJAA MIHM CHENHANBHBIX
AKKYMYJTMPYIOIIHMX CMKOCTEH;

nojforpes (mobaBicHHC TENIoH BOABI B AP.);

H30/1AUMA TPYOONpPOBOIOB;

npoknaska TpybonpoBoJa B KaHaje ¢ TeIlo-
CeTSMM WJIH B 30HE TAJOro rpynra 6,1u3 Tenio-
ceTei;

oborpes (razom, 21eKkTpooborpes u ap.).

B Mectax mepeccucHHS BHIMYCKOB M BHYTPCH-
HMX TpybOnpoBOAOB CO CTPOHTENLHBIMH KOH-
CTPYKIHAME (CTCHAMH, TIEPEKPBITHAMH H [p.) HE-
06XO/IMMO NpeAYCMAaTpHBATh YNPYTHE YIUIOTHE-
HU$l, JIONYCKAIOIHE OCCBOC W BEPTHKAJILHOC fepe-
MerieHne Tpyo.
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TJIABA 16. BBIBOP U PACYET I'A30IIPOBO/IOB

16.1. Knaccupuragus razonpoBoaos,
BLIGOP JaBjleHHs raia nepej npubopamu
A pacueTHbIe nepenajgbl JaBJIeHHH B
rasoBbIX ceTax

Knaccuduxanus razonpopo/ioB, BXOAAIIHX B
CHCTeMY rasocHabxenus, npuseneHa B Tabn. 16.1.

TABJITHLA 16.1
KJACCH®HKALIMA I'A30IIPOBOIOB

Tazonposonsbt Knaceudukaim-
OHHBIE MOKa3a-

TEIH

Hapykubie (yanunble, BHyTpuksapiaib- Mectononoxkenne
Hbi€, [BOPOBLIE, MEXKUCXOBLIE) H BHYTPEHHHE OTHOCHTEIBHO ILTA-
(BHYTPH 3aaHHA K noMemmieHHH) HHPOBKH HaCeneH-

HBIX NYHKTOB

Tlomsemunie (1loBOAHbIE), HameMHble (Ham- MecTononoxenne
BOJIHLIC), HA3CMULIC OTHOCHTETLHO 1O-
BEPXHOCTH 3EMAN

Pacnipesienintenbinie, rajonposoaL-ssoau, Hasnavenne B cn-
BBOJHLIE, NPONYBOUHbIC, cOPOCHBIE, HMIYNbC- CTEME  Fa3ocHab-
HbIE, @ TAKKE MEXNOCEIKOBEIE Henus

Beicoxoro naspenns I xkateropun, sbicoko- [lasnenwne rasza
ro napneHns 1] KaTeropuH, CPeaHETo H HH3KOrO
OaBJICHHRA

MeTannmueckne (CTanbubie, MeaHbe U ap ) Maiepuwan 1pyb
W HemeTa/uHYeckhe (MOIHITHICHOBLIE H AP.)

[pupoanoro raa, nonyTHoro rasa u cxu- Bua Tpancnoptu-
KEHHBIX Yraesofopomibix rajoe (CYI) PyeMOro rasa

PacnpeacnuTebHBIME Ta30NPOBOIAMH  Crie-
JiyeT CUMTATh HAPYXKHEIE TA30MPOBO/LI, obecnedn-
BAKOLIWE NOAAYY ra3a OT MCTOYMHWKOB Ta3ocHab-
AKCHHA [0 T'a30MnpoOBOJIOB —BBOJIOB, 4 TAKXKE raso-
IPpOBO/IbI BBICOKOI'O H CpC}]HCFO JABJICHHA, ]']pEII-
Ha3HAYeHHBIC JUI TO/1a4H raza K OiHOMY OOBEKTY
(I'PI1, npoMeluicHHOEe MPeANPUSTHE, KOTENbHAN
M T.IL).

la3onpoBoAOM-BBOIOM CHEAYET CYHTATH ra-
30MpOBO/JT OT MCCTA TIPUCOCJHMHEHHA K pacnpee-
JINTEILHOMY Ta3ompoBOxy A0 OTKIIOMAOUIEro
YCTPOWCTBA Ha BBO/IC B 3JaHHE (NpU YCTAHOBKE
OTKTIOYAIOIIETO YCTPOHCTBA CHAPYXKH 3/IaHNA) 0
BHYTPEHHEr O rasonpopo/ia, BKIKOYasA ra3onpoBsonu,
NpoJIOKCHHBIA B QyTaApe ucpes CTEHY 3/MaHUA.

Mexnoce/IkOBEIMH ra30NpoBOJaMH CIEIyeT
CYMTATh pacnpe/ie/IATEIbHbIE FA30MPOBO/BI, TIPO-
KJIA/IbIBAEMBIC BHE TEPPHTOPHHA HACEJICHHBIX MTYHK-
TOB.

BHYTpeHHHM Ta30TIPOBOIOM CJIE/LYET CUMTATH
y4acTOK Ta3onpoBOja OT Ta30MPOBOJIA -BBOJA
(npu  ycTaHoBKe OTKJIIOMAKOIUETO YCTPOMCTBaA
BHYTPH 3/]JaHUi) WM OT BBOJHOIO Ta3onpopoja
M0 MecTa MNOKJHHYeHHs mnpubopa, TenjaoBoro
arperata | ap.

["azonpoBoAB CHCTeM ra3ocHabkeHus B 3a-
BHCHMOCTH OT AABJICHHS TPAHCIOPTHPYEMOTO ra-
33 MOJPa3IeNAIOTCA HA CICAYHOIKE:

Ta3onpoBO/ikl BEICOKOrO JaBieHus | kartero-
puE—npu  pabodeM jiaBNEHMH rasa  CBbiwe
0,6 MITa (6 xrc/em?) mo 1,2 MIa (12 xre/em?)
/IS NPHPO/IHOTO Ta3d W Ta30BO3/TYUIHBIX CMeceil n
no 1,6 MITa (16 krc/cM?®) aas cxHKCHHBIX yrie-
BO/1I0pOo/IHBIX ra3zoB (C¥T);

ra3o0npoBo/bl BRICOKOro faBieHus Il xarero-
pur -npH  pabo¥eM naBiieHMH Ta3a  CBblie
0,3 MIla (3 xrc/em?) no 0,6 MIla (6 xrc/em?®);

razonpoBo/Ibl CPEAHEro JaBIeHMs — PH pabo-
qeM JlaBjieHHn rasa cehitite 500 aalla (0,05 kr/cm?)
no 0,3 MITa (3 xrc/cm?);

ra30MpoBOAbl HH3KOTO AaBjCHUA - pH pabo-
yem Nasnenuu rasa mo 500 palla (0,05 krc/em?).

IMonaua rasa W3 TOPO/JCKHX MAruCTPalIbHbIX
ra300pOBOIOB BBICOKOTO NABJIEHHS B PACTIPE/ICH-
TEIBHBIE Ta30NPOBO/IbI CPEIHEr0 M HU3KOro fas-
neHuit U H3 ra3’onpoBO/IOB CPC/AHErO NABICHHA B
ra3onpoBO/kl HU3KOTO /IaBJICHHA JIOJDKHBI OCy-
LIECTBIATLCH 4Hepe3 [A30PETYIATOPHHIE MYyHKTH
(T'PIT) wim rasoperynsitopubie ycranosku (I'PY).

V¥ norpebuTeneit napnexue raza nocie PIT u
I'PY Bo Becex chydasx He JOJKHO MPEBEIIATH
3HayeHus, Tpebyemoro s HopManbHO# paboTu
ra30BEIX OPeJIOK arperatos.

HMomnyckaeMele AaBJieHHst rasa y mnorpebure-
nell HaUIEXKHT NpPUHAMATH He Oosiee 3HAYCHHH,
nMpuBEACHALIX B Tabn. 16.2.

JlaBnienHe ras’a B ra3jonpoBojax, NPOKIa/ib-
BAEMBIX BHYTPH 3JIaHHI, HAUIEXHT NPHHAMATE HE
Domee 3HAYCHWH, IPHBEACHHKIX B Tabm. 16.2.

JIns TemIoBBIX YCTAHOBOK IPOMBIIILICHHEIX
NpeANPHATHH W OTAENBHO CTOSIIHX KOTENbHbIX
IONYCKAETCS UCMOJIb3OBAHME I'a3a C NABJICHUEM 10
1,2 MIla (12 xrc/cm?), eciu Takoe maBieHHe Tpe-
GyeTcsi MO YCIIOBMSM TEXHOJIOTHH NPOH3BOJICTBA.

B KkOTeJbHLIX, PACHIOJIOKEHHBIX B NPHCTPOH-
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TABJIULIA 16.2
JIOTIYCTHMOE JABJEHME [A3A ¥ TMIOTPEBMTEIEN

TlorpeGuienn rasa Haeaenne rasa,

MIla (xrc/cm?)

1. TIpOK3BONCTBEHILIE 31aHHA NPOMbIILIIER- 0,6 (6)
HBIX H CeJIbCKOXOIANCTREHILIX NPEATIPHATHI, a
TAaKKE OTACALIO CTOSIIHE KOTE/NbHLIE H MpPea-
npus ria GHITOBOTO OGCHYKHBAHAS NPOM3BOJICT-
aenroro xapakiepa (Ganu, npadeunsie, habpuru
XHMYHCTKH, NPEMIPHATHS 110 IPOHIBOACTBY XJIe-
64 W KOIIUTEPCKAX W3IAEIMH H Tip )

2. Mpeanpustas Outrosoro obcnyxupanug
NPOH3BONCTBEHHOTO XAPAK I€Pa, NEPEYHCIICHHALIE
B0 1, npUcTpoCHiibie K 3AAHARM JPYToro npo-
WIBOACTBOCHIIONO HAIHAYEHHS WM BCTPOSHHLIE
B ITH 3/1aHKHA

3. Mpennpustas Gurrosoro obcnyxusannms 500 palla
HENPOMIBOJICTBEHHOrO XapakTepa W ofwect- (500 MM Boj cT.)
BEHABIE 3NAAKA

4, Kunue jgoma

0,3 (3)

300 nalla
(300 mM™m BOm. CT.)

Kax K [IPOM3BO/ICTBEHHBIM 3/IaHUAM, Pa3pelaeTcs
Wcrosib3oBaHue rasa jgasneHnem jo 0,6 MIla
(6 xrc/em?).

JlapncHue raza nepefl ObITOBBIMH ra30BBIMH
npubopamu clie/iyeT NPHAHEMATE B COOTBETCTBHH C
NacOpPTHBIMH AaHHhIMM NPUGOPOB, HO He Ooree
yka3aHHoro B m. 4 taba. 16.2.

PacueTHbIE IOTEPH NABJCHHUS B T430MPOBOAAX
BBICOKOTO W CPCAHEIo JABJICHUA [OJIKHBEI HAXO-
JATECS B TNpefeiax JaBieHHA, NPUHATOrO A
ra3onpoBo/Id.

Pacuernble mOTEPH NaBJICHHSA rasza B pacmpe-
Je/IMTENBHRIX Ta30npOBO/IaX HHU3KOI'O JaBICHHS
NomkHBl cocrasiaTk He Oonee 180 nalla.

Cymmapnas noteps aasnenns raza ot [PII
WM JIPYTOrO peryiupyroImero ycTpoicrsa o
nanbosice yaaneHHoro npHbopa NOJKHA COCTaB-
nath 180 nalla, B ToM 4Mciie B yJIHYHBIX H BHYTPH-
KRapTaabHBIX Tazonposoaax — 120 nalla, B aAsopo-
BRIX M BHYTpeHHHMX razonpososax— 60 malla.

B Tex ciyusasx, xorjga rasocHabGxkenue CVI
ABJSETCH BPEMEHHBIM (C MOCIEAYIOUIHM TIEpeBO-
oM Ha cHabGXKeHHe NPHPOJIHBIM Ta30M), Id30Mpo-
BOAbl CleyeT MPOeKTHPOBATHL H3 YCIOBHH BO3-
MOXKHOCTH HX HCMOJB30BaHMS B Oyayuiem Ha
npupogHoM Tasde. Ilpu 5ToM KomAdecTBO rasa
HeoOX0IMMO onpenensTh Kak JKBHBaJIeHTHOE (N0
TenNoTe CropaHus) pacueTHomy pacxony CVI.

[lpn npoekTUPOBAHMH Tra3ONPOBONOB BCEX
JIABJICHHH JI7IS NPOMBIIUTCHHBIX, CETbCKOXO38HCT-
BCHHBIX W OBITOBBIX NPEANPHATHA H y4peXICHHH
KOMMYHAJBHOTO XO3#iiCTBA pPACYCTHBIC MOTCPH
JIABIICHUS ra3a NPHHAAMAKOTCH B 3ABHCHMOCTH OT
flaBlieHHs 4332 B MECTC NO/IKIIOYEHHS C yueTOM
TeXHHYECKHX XaPAKTEPUCTHK IPHHVUMAEMEIX K yC-

TAHOBKC ra30BbIX ropejiok, yCTPOHCTB aBTOMATH-
kH 6e301aCHOCTH W aBTOMATHKH peryJMpOBaHHA
TEXHOJOIMYECKOTO PeXMMa TCTIIOBBIX arperaTos.

Maxcumanbuble TOTEpH /JABJCHHA rasa BO
BHYTPEHHHX  [430MpOBOJAX  NPOMBILLICHHEIX
TPE/INPHATHIE H KOTENLHBIX He JOMKHBI OTpPHIIA-
TCIIBHO CKa3bIBATHCY Ha HOpPMAaneHOH pabore
ra30ropesiovHbIX YCTPOHCTB.

PacueTHOe 3HaueHHWe nepenaja AaBlieHus s
yKa3aHHBIX NOTPeOHTEICH PCKOMEHAYETCS TIPHHHA-
MaTh B CEyIOINHX NpeAenax: B Cly4ae pacnosio-
xerus TPIT wan yana peJlyuspoBaHus BHE MOMe-
UICHHS [I€Xa WIH KOTeJbHOH - 1o 20% MHHMMAaNb-
HOIO BBEIXOJIHOTO NABJICHUS TTPH NPHMEHEHHH ra3a
HW3IKOTO namjieHus n no 15% mpu npEMeHEHHH
rasa cpefHero IABJICHWS; MpH YCTpOHCTBe y3ia
PE/YIIHPOBAHKA B MOMCLICHUU LIEXa HIIM KOTejlb-
HOH HOPMBI JONYCKaeMBIX NOTEPb MOTYT OBITh
YBEJIRYCHBI JUIA ra3a HU3KOIo jaasjeHdus 1o 30% u
IS rasa cpesHero nasneHus no 25% (Bxirouas
CONPOTHBJICHNE CYCTYMKOB WJIH H3MEPHTENBHBIX
AuadparM M Opyroro rasosoro oboOpynoBaHHA,
YCTAHOBJICHHOrO TOCJIE PEryjsaTopa).

16.2. PacqetHnie pacxo/sl rasa

lonoBwie pacxoas! ra3a MU KaXmio# karero-
PHH noTpeduTeNcH caeyeT ONpEIesaTh Ha KOHEll
PACYETHOTO NEPHOAA C YIETOM NEPCIEKTHBHL pas-
BUTHA 0OBEKTOB—noTpebuTeneil rasa.

TonoBkie pacxomsl rasa jiAs KHJIBIX JIOMOB,
npe/upuaTUil GulTOBOro obcnyxuBaHus, oblecT-
BCHHOTO THTAHUA, NIPEAPHATHI 110 NPOU3BO/ICTBY
xaeba M KOHAMTCPCKMX H3JICHMi, a4 Takxke A1s
YUPCKACHHI 3/IpDABOOXpAHCHUS ClEyeT Onpeje-
JISTh 110 HOPMAaMm PAacxofid TemjoThl, TPHBEIEH-
HeIM B Taba. 16.3.

TABJMLIA 16.3
PACHETHBIE [OJIOBBIE PACXO/IbI I'A3A

Morpebutenn raza Moxasaren.  Hopmul pacxoma

norpebnenus raza  raza, MJIx
(1bic, xxau)
1 ¥unbie noma:
a) upu HAAWYMH B KBap-
TApE ra3’0oBOW TUIHTHL W
UEHTPAIH3IOBANHOFO TO-
pasero  BogocHabmeHHsA
npH raszocaabkenni:
UPHPOJHEIM T4a30M 2800 (660)
cyr 2540 (610)

6) npx nanuuMm B KBap-
THPE T430BOW IUIMTH W
Ta30BOT0 BOAOHATPERATE-
Ji9 (NpH OTCYTCTBHH LEIT-
PAIM3OBAHHOIO TOPSYEro
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Tokazarent

TNoTpebuTenn raza
notpebnenus rasa

Hopmst pacxoaa
rasa, ®

(Tuic. KKax)

posocHAGKEHHA) NPH ra-
3ocHabxennn:
NpAPOIILIM ra3omM

Ccyr

B) OPH HAINYHH B KBap-
1Mpe Fal0BOH [UIHTEL M
OTCYTCTBHHM LIEHTPAIH3O-
BaINIOTO TOPAYEro BOAO-
CHAOWEHHR W Ta30BOTO
BOZOHATPEBATC;1S IPH ra-
3ocHAGKENNR:
NPHPOAHLIM TA30M

8000 (1900)
7300 (1750)

Ha | uen B rox

4600 (1100)

cyr 424D (1050)

2. Mpeanpusina Guirosoro
OﬁCJIyKHBﬂIIH’( HACe/ ICHUA:
d) MexanH3MupOBaAHNLIE
OpHKH-npaYeiHbIC
) HEMCXAIHIKPOBAHHLIC
thabpHKH-UPaYe HLIE C CY-
IHILHLMH KadhaMR
B) MEXAIIH3NPOBAKHLIC
(abpAKA-npaYe e ©
CYIUKOW W TaxcHUEM
) AeIKAMEPDI JUIS IeInH-
thexiiu Ge/ibs B 0NEKIbL:
napossie
TOPAYEBO3AYINHEIE
1) banu:
e pann
€ BalnamMn

8800 (2100)

12600 (3000)
Ha | 1 cyxoro
Genns
18800 (4500)

2240 (535)
1260 (300)

40 (9.5)
50 (12)

Ha 1 nomuieky

3. Npeanpustus  obwecTeen-
HOTO lHTaHHs (C10JI0BbIE, Pec—
Topanki, Kad)e) s npuroTos-
JICHHS:
obejios (BHE 3aBHCHMOC-
TH 01 NPONYCKIOH clO-
cofHOCTH [IpeuIpHA Iua)
3aBTPAKOB MIIH YXKHIIOB

Ha 1 ofen 4,2 (1)

Ha 1 3aBTpax 2,1 (0,5)

WIH YAKHH

4 Yupeknenuwn paBooxpa-

neuns  (GonuuunLl, poaniib-

HbIE IOMa) JUIH 1IPHFO1OBJle-

HHSL

3200 (76)
9200 (2200)

HHILH Ha | xoiiky B roa
ropsuei BOAbI JUIS XO-

IAUCTBENHO- OB TOBBIX

Hy*®/ W nedcbubix npo-

neayp (6e3 crupxu Genbs)

5. Ilpexnpusiud 1o {Ipown3-
BOACTBY Xxiefa W KORgHTEp-
CKHX WIESTHI (lecﬁmaB(mbl,
KOMOMBATBI,  NIEKapHW) LR
BLITIEYKH:
xneba popmosoro
xnefia nogosoro, GaToros
Bynox, cnobui
KOH/M FEPCKHX H3e T
(TOpTOB, UIMPOKHLIX, neE-
4eribs, NPAIMKOB K 1.11.)

Ha | T w3nenwii 2500 (600)

5450 (1300)
7750 (1850)

Ipumeuanun: 1. HopMe! pacxoia TensOTH Ba Xuiabie JoMa,
npupeneHnLIe 8 Tabanie, yIMIHIBAIOT PACXOR TEIUIOTHI HA CTHPKY
Genbs B GOMANNINX YJIOBHAX.

2. [lpm npuMcHEHHH Ta3za JUIA 1abOpaTOPHBIX HYXR IIKOXN,
BY30B, TEXHHKYMOB M JPYTHX CUEHHANLHLIX yueOnbix 3aBencHMi
HOPMY pACXOJId  1€IIOTH  NAMICKKI NPHHHMATL B paiMmepe
50 M/JIx (12 reic. Xkan) 8 Toji HAa OJHOTO Y4aIErOCs.

lomoBeic pacxofibl raza Ha HYXJIbl OTOILE-
HHSl, BCHTMIIfIIMM W TOPSYEro BOJOCHABKCHHA
JUIA  BCEX KaTeropuil moTpeOHTesnel npHHR-
maroT no CHuIT 2.04.05-86 «OTonncHue, BCHTH-
JNAUAA U KOHAMIMOHUPOBaHne Bo3ayxa» u CHull
2.04.07-86 «Tenmosrie cern. Hopmel npoektupo-
BAHHA».

Hopmbl pacxona rasa s notpeburereil, He
nepeyrcieHHbIX B Tab. 16.3, cie/iyer npHHUMATH
110 HOPMAM pPacxoja JAPYrux BHAOB TOIUIMB WA
1O 1aHHBIM (PAKTHYECKOTO PACXO/IA MCNOJb3YeMO-
rO TOILUIMBA C y4eTOM TenaoThi cropanns u KI1/J]
IpH Nepexo/ie Ha ras’oBoe TOMJIMUBO.

Tpyn cocTaBieHMHM TIPOCKTOB TeHEPaJIbHBIX
IJIAHOB TOPOJIOB M /JIPYTHX HACCJICHHBIX NYHKTOB
JIOTIyCKAETCH NMPHHAMATE CIIEAYIOUIHE YKDYNHEH-
Hble TOKa3aTenu noTpebiieHns rasza, m3/roa ma
1 wen, MpH TemloTe cropanus rasa 34 MJIx/m?
(8000 kxan/m>):

NPH HATHYHKM LUEHTPAJIM3OBAHHOIO TOPAYETO
BosiocHaOxenus — 100;

Ipy ropsAYeM BO/JOCHAOXKEHHHM OT Ta30BbIX
BOJIoHarpesarenci— 250;

NpH OTCYTCTBHH TOPSAYEro BOJOCHAOKeHUs -
125 (165 B cesbckOi MECTHOCTH).

IoytoBbIE pacxoabl raza HA HYXK/IbI NPE/TPHS-
THH TOProBAM K OLITOBOro 0OC/IYKUBAHHS HENpPO-
H3BOJICTBEHHOTO XapakTcpa W T. M. JOJDKHEN COC-
TABAATH 10 5% CYMMAapHOr'o pacxo/id TEIIOThl Ha
KHJIbIC JOMa, IPHBEACHHOrO B Tabn. 16.3.

[onoBele pacXofkl Ta3a HA TEXHOJIOTHYECKHE
HY3KIbI IPOMBILJIEHHBIX H CEJIbCKOXO3AHCTBEHHBIX
NPCANPUATHA CACAYECT OMpeleNATh IO JAHHBIM
TornuBonoTpebienns (¢ yueroM uamenenns KITJ]
NpH NMepexojie Ha TAa30BOE TOIUIMBO) 3THX mpel-
NPUATHI C TIEPCTIEKTHBOH MX PA3BHTHA WM Ha
OCHOBE TEXHOJIOTMYECKHX HOPM pacxoja TOTUIMBa
HIM TCTUIOThI, ['0/IOBBIC pacXojbl rasa Ha mpu-
rOTOBJICHHE KOPMOB M TIOZOIPEB BOMbI Ul XH-
BOTHBIX CJI€/lyeT NpUHHMATh no Tabn. 16.4.

TABJHUA 164
IOJIOBBIE PACXO/bI I'A3A HA HYX/1bl JKMBOTHBIX

Haspauenue pacxomyemoro lMoxazarens  Hopmel pacxoua
raza pacxoja raia  ras’a HA HYK/bI
KABOTHRIX, MIx
(TBIC. KKan)
Ha npurortosnense Kop- 1 somans 1700 (400)
MOB JUISl KHBOTHLIX C YUETOM 1 koposa 8400 (2000)
JauapHBanug rpybeix KopMon I cBMHLA 4200 (1000)
H KopHe- u KiyOHewiomos
Ha uonorpes soael ana Qo kusoimnoe 420 (100)

IHILS ¥ CAHMTapHBIX nenel
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Cuctema ra3ocHaGXeHHA TOpOJOB W APYTHX
HACeJICHHBIX MYHKTOB JOJXKHA PACCUHTHIBATLCS HA
M2KCHMANBHBINA YaCOBOM pacxoj rasa, onpezense-
MBIH MO COBMEIICHHOMY CYTOYHOMY I'padHky no-
TpebAeHHA Ia3a BCEMH NMOTPeOHTENsIMH.

MaxkcuMansHbIR pacvueTHBI 44COBOW pacxo-
ma rasa Qf, M/u: mpu 0°C W naBienuH rasa
0,1 MIla (760 MM. pT CT.) Ha XO3ACTBEHHO-OLITO-
BbI€ H TIPOM3BOJICTBEHHBIE HYX/IbI CTE/IYET ONpee-
N4Th KaK JOMIO0 rOJ0BOro pacxoma mo dopmyne

0% =Kn.0,, (16.1)

rne Kb, - koddbHmMeHT HacoBOro MakcHMyma (x0ady-

N, thIC. Hen Gt s B S omw s % ooy ad 2
Kl . 1/1800 1/2000
N, Teic. ®en .30 40
Ko . 1/2400 1/2500

TABJIMLIA 16.5
3HAMEHHE KOD@®HULIHEHTOB YACOBOTO
MAKCHUMYMA PACXOJA TA3A Kf_”
MO OTPACJIAM MPOMBIILTEHHOCTH

Kospduument
Orpacns
HPOMLILJIEHHOCTH B LEJIOM 110 10 KOTeNb- 110 NPOMBIII-
HpeANpHa- HBIM NIEHHBIM Tie-

TAKO Yam
YepHas METANTYPIUs 1/6100 1/5200 1/7600
Cynoct ponTenbHas 1/3200 1/3100 1/3400
Peaunoacbeciosas 1/5200 1/5200 —
Xumnueckan 1/5900 1/5600 1/7300
CTpontesnbHbIX MaTe- 1/5900 1/5500 1/6200
pHAIOB
Pagnonpomenuneniiocts /3600 1/3300 1/5500
IeKTPO IEXHHYECKAR 1/3800 1/3600 1/5500
[iseTRas METANLTYPTHSA 1/3800 1/3100 1/5400
CTaHKOCTPOHTENLIAA H
HHCTpYMCHTaIbHa R 1/2700 1/2900 12600
MawspocTponTensHas 1/2700 1/2600 1/3200
TekcTHIbHASR 1/4500 1/4500 -
Lenmonosno-6ymaxnasn 1/6100 1/6100
Jeperoobpabatbisaroman 1/5400 1/5400 —
Mmnesan 1/5700 1/5900 1/4500
Musosapoynas 1/5400 1/5200 1/6900
Banoebueckasn 1/5700 1/5700 —
OByBHas 1/3500 1/3500 -
daphopo-pasnconas 1/5200 1/3900 1/6500
Koxesenno-rasanie-
peitnas 1/4800 1/4800
lllseiinan 1/4900 1/4900 -
TMoaurpaduueckan 1/4000 1/3900 1/4200
MyKOMO/IbHO-KPYTISHAS 1/3500 1/3600 1/3200
TaGauno-maxopoynas 1/3850 1/3500 -

3navenne xo3pdUUMEHTOB YaCOBOrO MaKCH-
Myma pacxona rasa Kb, nis 6ans, npaueunsix,
npeanpUATHi O6IECTBEHHOTO NHUTAHHA H Tpej-

Q)HI_IPIBHT nepexoaa oT TOAOBOI0 pacxola K MakCHMallb-
HOMY 4acOBOMY pacxony rasa); (,—roaosod pacxon
raza, M>/roa.

Koaddumuent wacoporo mMakcumyma pacxo-
/la rasa ciejayeT IpUMHUMATE AU depeHIMpoBaHHO
Mo KakaoMy paiiony razocsabxenus, ceTH KOTO-
POro TpeacTaBNsiOT CaMOCTOATENBLHYIO CHCTEMY,
TH/IPABJIMYECKH HE CBA3AHHYIO C CHCTEMAMH JApY-
rMx paiionoB. 3Hayenue k03 pHIHEHTOB YacoBoro
MakcHMyMa pacxoga rasa K" . Ha xo3siicTBenHo-
ObITOBLIE HYXK/Ll B 32BHCHMOCTH OT 4MC/A KHUTE-
geit N, cHabkaeMbIXx ra3oMm (6e3 oToneHus)
NpPUBENEHBI HHXE:

3 5 10 20

1/2050  1/2100 12200 1/2300

50 100 300 500 750 1000 2000
u Gonee

1/2600  1/2800 1/3000 1/3300 1/3500 1/3700 1/4700

IPUATHIA MO NPOU3BOCTBY XJIeha U KOHIANTEPCKUX
U3equi paBHBl COOTBETCTBeHHO 1/2700, 1/2900,
1/2000 w 1/6000. Qns GaHb W npauequbx xodh-
(MIMEHTBI 4acOBOr0 MaKCHMyMa pacXoja rasa
NPUBEJIEHBI C YYETOM pacxoja rasa Ha HYKIIbl
OTOMNJICHUS W BEHTH/IALMH.

Pacuernuiif yacomoil pacxom ra3za ans npejn-
NPUATHR Pa3IMYHBIX OTPACIeH MPOMBILLIEHHOCTH
M NpeANpUATHE GHITOBOrO 06CITYKHBAHUS TIPOW3-
BOJICTBEHHOI'O XapakTepa, 334 MCKIHOYEHHEM NpH-
BeJICHHBLIX BbILIC, CICAYET ONPEAEIATH 110 JAHHBIM
TonuBonoTpebienus (c yuetom uamenenus KI1J]
IpH Nepexo/ie HA ra3o00pa3Hoe TOMIMBO) WM TIO
dopmyne (16.1), mcxoms u3 romoeoro pacxopaa
ras’a ¢ y4eToMm xodQPHIHEHTOB Y4COBOTO MakKCH-
MyMd IO OTPAacCiM TIPOMBIIIEHHOCTH, TIPUBE/ICH-
HBEIX B Tabm. 16.5.

Jns OTHeNbHBIX XHIBIX AOMOB U 0611ECTBEH-
HbIX 3MaHWEA pacyeTHBIA 4acoBoii pacxon raza Qf
M>/d, CIE/lyeT OMpENeNsTh MO CYyMME HOMHHAIh-
HBIX PAcXO/lOB ra3a ra3oBRIMH NpUOOpPAMH C yde-
ToM K03hhHIMEHTd OJHOBPEMEHHOCTH MX JleiiCT-
Bus no $opmyne

Qs= Z Ksimqnom"i! (]62)
i=1

m
rae Y —CyMMAa IIPOMIBENCHHH BEMUYRH Ky Guom M M, OT
=1
i no m; K, ~xoopHnHenT OQHOBPEMEHHOCTH, 3HAYEHHE
KOTOPOro ClieflyeT NPHHHMATL PABHBIM: 1A XKWILIX [10-
MOB TOPOJIOB WM MOCEAKOB - N0 Tabn. 16,6, ans XKMibix
AOMOB CENIBCKUX [ACEeHHBIX NMYHKTOB—1o Tabn. 16.7;
Guom — HOMHHAJILHBIA Pacxol ra3a npuGopoM HIH Ipyi-
nokk npuGopos, M>/4, HPHUHAMAEGMBIE TO MACHOPTHHIM
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TABJIMLA 16.6
3HAYEHHE KOIOOHUIIMEHTA OJJHOBPEMEHHOCTH
K73 KHIbIX JOMOB FOPOJIOB H NOCEJIKOB

Koadpuusenrs K, B 3aBHCHMOCIH OT yCTanas-
niHBaEMoTo razosoro ofopynosanus

Yncno  noMra  NWIATA  WIMTA  TUMTAa  IIHTA  DOHTa
kBap1Hp  4-komW- 2-kon- 4-xon- 2-xk0H- 4-KOH- 2-KOH-
¢opos- dopos- opos- dopod- ¢opos- dopos-

Has Has HAW M Has M HAS M HAN M

ra3oBeil ra’0Beil eMKOCT- eMKOCT-

TMPOTOY- NPOTOY- Kblii BO- HEIH BO-

HBIH BO- HBIH BO- AomHar- aouar-

JIOHATPE- JOHATPE-PEBa1 elbpeBaTe1h

BATE1L BaTelIb

1 1 1 072 075 I 1

2 065 084 046 048 059 0,71
3 045 073 035 037 042 055
4 035 05 031 0425 034 044
5 029 048 028 029 0287 038
6 028 041 026 026 0274 034
7 027 03 025 02 0263 03
8 0265 032 024 025 0257 028
9 0258 0289 023 024 0249 026
10 0,254 0263 022 023 0243 0725
11 025 0258 021 022 0237 0,245
12 0245 0254 0207 0215 0232 024
13 0243 0,249 02 021 0229 0,236
14 0241 0,245 0,195 0205 0226 0,231
15 024 0242 0,19 02 0223 0,228
20 0235 023 0181 019 0217 0,222
25 0233 0,221 0178 0,185 0215 0219
30 0231 0218 0,176 0,184 0213 0216
35 0229 0215 0174 0183 0211 0,213
40 0227 0213 0,172 0,18 0209 0211
45 0225 0212 0171 0179 0206 0,208
50 0223 0211 0,170 0178 0205 0,205
60 022 0207 0166 0,175 0202 0,202
70 0217 0205 0164 0174 0,199 0,199
80 0214 0204 0163 0172 0,197 0,198
90 0212 0203 0,161 0171 0195 0,196
100 021 0202 016 017 0,193 0,19

400 0,18 0,17 0,13 0,14 0,15 0,152

Tpumesannn: 1. /1N kpapTHp, B KYXHAX KOTOPBIX YCTAHAB-
nuBaercs Gonee oanoro oasoTHnHOre rasosoro upnbopa, K,
NPUHAMAETCH KAK [LTA HECKOJBKMX KBAPTHP, YKOMILIEKTOBAHHBIX
AHANOTHYHBLIMH IIPHGOpaMH.

2. Mns kpapTHp, 060pya0BaHARIX ra30B0#H OLITOBOH 1MTOH
(aBYX- HIH 4C1LIPEXKOUBOPOYHON) H OTONHTEILHBIMK lIeHaMH,
K., NPMHHMAETCS KAK JUIS KBAPTHUP, MMEIOLUIHX TAKYIO Ke ILTTY
W EMKOCTHBIH BOjIONAYPERA [e/b.

JAHHBIM MM TEXTHYECKHM XapakTepHCTHKAM pHOOpOB;
n,~49MCJI0 OJHOTHIRBIX NpUOOPOB HIH I'pYHN MPUBOPOE;
m—YHCIO THNOB NPHOOPOB HAK rpynn npudopos.

['onoBeie i pacdeTHbIE 4aCOBEIC PACXO/BI TEM-
JIOThl HA HYX/bl OTOILICHUSA, BEHTUISIUK U ropd-
4ero BOAOCHAOKeHHs ClelyeT ONpeaensith B COOT-
percTBur co CHull 2.04.85, CHull 2.04.05.85 u
CHulT 2.04.07.86.

TABJIMLIA 16.7
IHAYEHUE KOIOOUIIMEHTA OJHOBPEMEHHOCTH
K JUIS KWABIX JOMOB
CEJIBCKMX HACEJEHHBIX MYHKTOB

Yueno xsaptup Koapuunear K, ,, B 3aBucuMocTa

(zomoB) 01 YCTAaHABIHBACMOrO IaloBOre
ofopyaosanns
IHTa 4-KONi- WiMTa 2-KoH-
¢opounan dopounas

1 1 1

2 0,880 0.968
3 0,790 0,940
4 0,715 0,910
5 0,660 0,865
6 0,616 0,830
7 0,572 0,796
8 0,540 0,760
9 0.503 0,722
10 0,485 0,688
11 0,465 0,656
12 0,446 0,620
13 0,431 0,584
14 0418 0,553
15 0,405 0,528
20 0,371 0,429
25 0,345 0.376
30 0,332 0,349
35 0312 0,324
40 0,299 0,308
45 0,285 0,296
50 0,273 0,287
60 0,244 0,270
70 0,242 0,260
80 0,233 0,251
90 0,226 0,244
100 0,220 0,240

1. Koabd el K, TDHBeICHb C y4eTOM

NEYHOTO HIH MECTHOTO (KBAPTHPHOIO) BOASHOTO OTOIUIEHAS 01
rasoBLIX MAJOMEIPAKHBIX KOTJOB WIH eMKOCTHBX BOJAOHATpe-
Ba’leeid,

2. ina KpapTHp, B KOrOpbix YCTAHABIHBACICA HECKONbKO
OAHOTHINHBIX ra3oBbix npubopos, kodddurent K., creayer npu-
iIMMaTh KAk /A TAKOro e MMCJa KBapTUD ¢ ITHMH npubopamu.

IMunpabmvdeckyne pexumsl paboThl pacripese-
JIATENBHBIX TA30TPOBOJOB HHU3KOTO, CPEAHEro M
BBICOKOIo JIaBJICHHSA JOJIKHBL TIPUHHMATBECA H3
YCIOBHA CO3MAHUSA TPH MAKCHMATbHO JIOMYCTH-
MBIX I'[OTEPHX J4BJICHHA Tasa Hanﬁonee IKOHO-
MHYHOW M HAJAEKHOH B HKCITYATAIHH CHCTEMBI,
obecneduBaronieit ycroduusocts paborel [PIT u
I'PY, a taxxke paboThl ropenok norpebuteneii b
AONYCTHMBIX JHANA30HAX NABJICHUS raida H3 ycio-
BUs obecneucHus GecnepeGoHHOTO Ta30cHa6KeHus
BCEX noTpebuTeneit B 4achl MAKCHMAIBHOIO IO-
tpcbnenus rasa.
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16.3. I'mapasimvecknii pacqer
ra3onpoBojios

T'napaBnHYecKHil pacyeT ra3ompoBOIOB Ciie-
JYET BHITTONHATE HA 31K TPOHHO-BBIUMCIIATEILHON
MAamnMHe, d TAKXE 1o TaﬁﬂHHaM HIIH HOMOT'paM-
mam* corsacio CHulT 2.04.08 - 87 I'asocuaGxe-
HHE.

TMaseHue gaBIeHHs B ra3olpoBofax HA3KOTO
JIABJIEHHA CNEAYET ONPEALNATL B 3aBUCHMOCTH OT
pcana JIBHXKEHHA Ta3a Mo ra3onpoBoay, Xapak-
Tepuzyemoro uucnomM PeitHonspca:

0
Re = 0,03543-;,
1ae Q-pacxon raza, M*/u, npu Temnepatype 0°C u
naenenmu 0,10132 MITa (760 MM pT.cT.); d—BHYTPEHHHIH
IHAMETP Ta30NpOBO/a, CM; V— KHHEMATHYeCKas BA3KOCTH
raza, Mm32/c (npu Temnepatype 0°C ¥ npamneHuu
0,10132 MIla).

B 3asudcumocTH OT 3HaueHus Re nanenue
napnennss Ap, Ila, B ra3’onpoBojiax ONPENESIOT
Mo CAEAyoUHM dopMytam:

JUIS NaMHHAPDHOTO peXUMa JIBHXKEHWS rasa
npu Re < 2000

(16.3)

Ap=1,132 IO";%V{)!;

(16.4)
JUId KPDHTHYECKOTO pEXHMA JNBMXCHHA rasa
npu Re = 2000 = 4000
2,333

Ap=0516 (16.5)

d5.333V0.333 p]’

s TYpOYNEHTHOTO peXHMa JIBIKEHHS rasa
upu Re > 4000

0,25 n2
"d) 2 (16.6)

n
=69(=+1922—) oI,
Ap 69( grng) e

e p-IUIOTHOCTL I'asd, kr/m3, npu Temnepatype 0°C u
nasnenmn 0,10132 MIla; /- pacyeTHas AIMHA Fa301NPOBO-
A4 NOCTOAHHOTO [IHAMETPA, M; N - JKBHBaIcHTHAs abco-
MOTHAA WEPOXOBATOCTh, CM. BHYTPEHHEH MOBEPXHOCTH
CTCHKH TPYObl, NPHHAMAR PABHOM: [UIS CTANbHBIX TPYD
<0.01; ans noaustuinexoshix Tpy6—0,005.

PacueTHbIN pacxo/ ra3a, Ha yyacTkax pacrnpe-
JETMTE/TbHBIX HApYXHBIX Ta30MPOBOJIOB HH3KOIO
JIABJIEHHA, UMEIOIIHNX TYTEBbIe PAaCcXo/ibl ra3a, cie-
OyeT ONpelelIATh KaK cymMmy TpausuthHoro u 0,5
MyTeBOrO paCXojia Ta3a Ha JAHHOM Y4YacTKe.

MuapaBIHueckuMid pacyeT ra3ornpoBogoB Cpel-
HEr0 W BBICOKOTO /IaBleHHst 1o Beed obnactu

* Hounn A. A. Iazocuabxenve— M.: Crpoumsgar,
1981.

TypOy/JIEHTHOrO peXHMa JIBHKEHHS raila Hapule-
XHT TIPOM3BOJUTH MO (opMmye
3 2 vd\ %23 02
Ll 1,4-10”5(f+ 1922—) g
/ d (4] d&*
(16.7)

rae p, ® p,—abcomoTHoe namnenue rasa, Mlla, coot-
BETCTBEHHO B HauaJie H KOHUE rajonposona.

[Tanenne naBieHWs B MECTHBIX COMPOTHBIIE-
HUSIX (KONeHA, TPOMHMKH, 3alIOpHAs apMaTypa M
ﬂp) JIOTIYCKAeTCA YUMTHIBATH TYTEM YBCIIHYCHHSA
pacueTHOH JUIMHBL Ta30npoBoloB Ha 5—10%.

JAns BapykHbIX HAJIEMHBIX W BHYTPEHHHX
r4300pOBOJOB pACHETHYIO JUIMHY Ta30npoBOIOB
Haxoasr no dopMmyne

I=1, + £/, (16.8)

rie [, —aelcTBMTENbHAS ANMHA ra3’onpoesoja, M; L{-
cyMMa Ko3(pUIHEHTOB MECTHBIX COMPOTHBIECHHN y4acT-
Kd ra3onposoja AMHHON [,; ld—>KBUBaNCHTHAA [JIMHA
NPAMOJKMHEHHOTO y4acTKa rasonpoBojia, M, nOTepH Jas-
JICHHS HA KOTOPOM PaBHBI MOTEPAM JTaBACHHA B MECTHOM
CONPOTHBJIEHMH cO 3uavenueM Koa(puumenta { = 1.

B 3aBHCHMOCTH OT peXHMa JBHXEHUS rasa B
ra3onpoBO/ie SKBHBAJIEHTHYIO ATHHY ra30NpoBoaa
onpenensioT no cieayuum bopmynam:

TS TAMHHAPHOTO

1d=5510-52; (16.9)
v
JUISL KpUTHYECKOr o
dl.333 V0’333

nias Beed obnactv TypOySieHTHOro pexuma
HABHXKEHHWS Ta3a

d
(n vd)o.zs'
|-+ 1922—
d+ Q

IMapenne naBineHwss B TpybompoBomax XWAKOH
tdassl CVI cnemyeT BEMHCIATE MO dopMyie

Myt p
Ap = 50 ¥
? d

Id = (16.11)

(16.12)

rae h—xoapUIEEHT rHAPaBINEIECKOTO CONPOTURIEHHS,
U~ Cpess CKOPOCTh JBMKEHHA CKIDKEHHBIX Ta308, M/C.

C yyeToM TNpOTHBOKABHTALMOHHOrO 3anaca
CpeflHHE CKOPOCTH NBWXKCHHS KHIKOH (ha3ml cie-
AyeT NpUHHMAaTh, BO BCACHIBAIOILUMX Tpy6ONpOBO-
nax-He Gonee 1,2 M/c; B HamopHbiXx- He Gonee
3 M/c.
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KoahHIMEHT TrMApPABIMYECKOro CONMPOTHB-
JICHHS OnpeestoT no hopmyiie

A= 0,11(n/d + 68/Re)*?5.  (16.13)

THapaBIAYECKHH pacyeT ra3’onpoBOJIOB ma-
posoii (pazst CYT noJkKeH BBUIOMHATHCA B COOT-
BeTCTBHH C YKa3dHHAMH O PaCYETy ra30npoBOIOB
NpUPO/IHOTO Ta3d COOTBETCTBYIOUIEO JABICHHS.

[pu pacueTe BHYTPEHHHX ra30MPOBOAOB HU3-
KOro JABJIEHHA U8 XHIBIX TOMOB MOTEpPH JaBiie-
HHA TA3Q HA MECTHBIE COIPOTUBJIEHHS B NPOIICH-
TdaX NHHEAHBIX MOTEPh NOJDKHBI COCTABIIATE:

Ha rd30NMpoBOAX OT BBOAOB B 3[anHe
IO CTOSKOB 25
Ha CTOSKAXx 20
A BHYTPUKBApTHPHORA Pa3BOJKE NPH [UTHNE Pa3BOAKH,

2 450
4 300
7 120
1 50

% W — T

=]

[pyu pacdeTe ra30MPOBOIOB HUIKOrO IaBlle-
HHA CIE/IYET YUHTHIBATE THAPOCTATHHECKHH HATIOP
H,, M, onpeniensieMeii 1o hopmyne

H, = +9,81h(5, — p) (16.14)
rae }l*pa.'JHOCTh abCoIMOTHBEIX OTMETOK Ha4albHBIX H
KOHETHBIX YYACTKOB Ta30lpoBOAa, M, P, INIOTHOCTH BO3-
Iyxd, kr/m}, upu temmepatype 0°C u  naBneHuH
0,10132 MIa

[Ipu JBWKEHHH ra3a BBEpX 3HaueHue H, npu-
HHMAIOT CO 3HAKOM MMWHYC, a TpH JBMXCHUH Ta3a
BHH3—CO 3HAKOM TUTHOC.

MiapaBin4eckKHil PacyeT KOJIBLEBBIX ceTei
Ta30NPOBOAOB HANEKUT BHINOJHATL C YBAIKOH
[aBJeHMil ra3a B Y3JIOBBIX TOHYKAX paCYeTHhIX
xonell Mpd MAakCHMaJlbHOM HCIOJIb30BaHHK 10~
nycTAMOil TIOTepH aaBnenus rasa. Heysaska nas-
JeHud rasza B Kosbue jgomyckaercs jao 10%.

[MpH BLINONHEHHH THAPABIMYECKOTO pacyeTra
HAX3EMHBIX H BHYTPEHHMX ra3olpoBOMIOB C Y4e-
TOM CTEMEHH LIyMa, CO3[1aBAEMOr0 JBHKECHHEM
ra3a, CKOPOCTH JIBHKCHHMSA rala CJCAYET ITIPHHH-
math me Gomeer 7 Mm/c—juis ra’onpoBOAOB HH3-
xoro naBieHus; 15 M/c - g ra3onpoBoioB cpen-
Hero A4BNEHMS; 25 M/C— JUIA ra30npoBOAOB BhICO-
KOTO JIABJICHHS.

[Tpy BLIMOJHEHHH TMAPABIMYECKOro pacueTta
razonposomos no dopmynam (16.3)—(16 14), a
TAKXKE 110 PA3/IHYHBIM METOMHKAM M IIPOrpaAMMAM
JUIS eKTPOHHO —BBIYHCIHTEbHBIX MalluH, COC-
TABNEHYEIM HA OCHOBe 3THX dopmyn, nuamerp
rajonpoBoja CHe/lyeT TpPEABApUTEIbHO Ompene-
nuts w0 dopMmyne

d=0,036238/Q(273 + t)/p,v, (16.15)

e d— ImaMeTp rasonposona, cM, Q —pacxed rasza, m/a,
npu temnepatype 0°C v gaeaenun 0,10132 MITa (760 mm
PT ¢1 ), {-TeMnepatypa rasa, °C, p, —cpeliee QaBneHue
rasa (a6CcomoTHOR) HA PACYETHOM YYacTKe Ta3loNpoBO/a,
MITa, v-ckopocTs rasa, m/c

IMosryueHHOE 3HaYeHHE JMAMETPa Ta30npoBo-
J1a CNIe/IYET MPHHAMATH B KAYeCTBE HCXOIHOIO MPH
BBIIOMIHEHHM FUIPABIMYECKOrO pacyeTa ra3omnpo-
sona. [ToTepn napneHus M JKBHBANEHTHBIE [IMHEI
1py6. Hambonee yacTo TMPHMEHAEMBIX IS raso-
MpOBOMOB HH3KOTO JIABJICHHSA, CIEAYET Onpejae-
Jiatk no Tabi. 16.8, a 115 ra3onpoBOAOB CpeIHErO
M BBICOKOro JIaBJICHHS 110 HOMOTpaMMAaM Ha

puc. 16.1.

KoahdunueHTsl MECTHBIX  CONPOTHRICHHH
(npubimxkeHHBIE  3HAYEHWA)  NpPUBEJEHbI B
Tabn 16.9.

TABJIMLIA 16.9
KO3POHUUMEHTH MECTHBIX CONMPOTURIEHHUIA

MecTHoe conporupiente 3uauchue {
Bhesannoe cykenwe B npeaesax nepexoia Ha
crenyrounii Metpimni anamerp no NOCT (us
YHAC1Kd € MEHBILMM [HAMELPOM) 0,35
TpoiEuk (18 y4acTka ¢ MeNBIIHM PacxojoM
rasa)
npoxoano# 1
noBOPOTHELH 1,5
Kpecrossha (as y4actka ¢ MeHBUIMM pacxo-
A0M Ta3a)
MPOXOAHAR 2
NOBOPOTHAR 3
Otson raytsi 90° 03
Yroapuuk 90° ¢ d. MM
15 2,2
20 21
25 2
40 w6
50 u Gonee L1
Kpan :?oﬁo-muﬁ cd, MM
1 4
20 u Gonee 74
BagpHxka d, 50 100 Mm 0,5

JIns pacueta BHYTPEHHWMX ra3onpoBOOB COC-
TABJISIOT CXeMbl ra30MpoBOJA U TIPe/IBAPUTENILHO
NPUHUMAIOT auaMeTps! Tpyb. B pacuetHoii cxeme
JIOJUKHBI OBITH yKa3aHbl JUIMHBI M TIPHHATHIE Jda-
METPHBI ra301poBOAA W npHBeaeHbl GacoHHbIE yac-
TH, 3aIOPHAs apMaTypa ¥ YCTaHABIHBaeMoe 060-
py/1OBaHKe.

lazonposoj pa3buBalOT HA OTAE/BHBIE pac-
YeTHbIE YYaCTKH, XAPAaKTEPHU3YIOUIMECH IOCTOSH-
HBIMH PacXo/IOM ra3a W auamerpom Tpybel. I'azo-
NPOBOJI PACCUMTHIBAIOT 1JIA HauboJee ylasIeHHbIX
npubopos. [lonyueHusie 3Ha4eHHS BHOCAT B pac-
qeTHBIA OmanHk (Tadn. 16.10).
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Puc. 16.1, Homorpamma 1,18 onpenesieHns noTeph JapjieHHn B Ta3onpoBoIax CpPeauero W Bhicokoro aasiemuii (o 1,2 MIla)
a ans npupoanoro rasa ¢ p 0,73 kr/m?, v = 14,3107 m%*/c (npu 0°C u 101,3 xIla); 6- 218 nponana ¢ p = 2 kr/M°, v = 3,7- 107 M.
(npr 0°C u 101.3 x[1a)

[Tpn pacuere razonpoBOJIOB CPEIHETO W BhI-
COKOro fiaBaenua BMecto rpads § cneayer BBeCTH
Tpu rpadsr:

(i — PO/, Py ¥ Py
B ToM caydae, ecnu oblue pacyeTHBIE MOTe-
pu aaBjieHHs B rasonposoje 6yayT 6obiie pexo-
MCH/1yeMOTO TIpeJeNLHOTO 3HAYEHHS MIH 3HAYH-

Te/IbHO MEHBIIE €ro, CleAyeT COOTBETCTBEHHO H3-
MEHHThL TPHHATBEIE JHAMETPBI Ta30IPOBOMA H
[IPOH3BECTH TIOBTOPHO pacyeT ra30mpoBo/a HOBO-
ro JAMaMeTpa.

Ilpamep 16.1. PaccuuTtaTh ras’oBLI CToAK
(puc. 16.2) nis THNOBOrO MPOEKTA 5-3TaXHOIO *n-
noro aoma Ha 119 xsaprup. KpapTupsl cHabxent
ra3’oBbiMH  4-kOHQOPOYHEIMH IUTHTAMH H 1po-
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TOYHBIMH Ta30BRIMK BoJoHarpeBartensmu BITI-29.
Taz mpuponuelii, wiotHocts p = 0,73 kr/m3. Ho-
MHHAJIBHOC JIaBJICHHE la3a B TI'OPOJACKOH CeTH
1300 Ia (130 MM pr.CT.).

Pemenwne. [IpunuMaem, 9To pacxon mpu-
pOAHOTO rasa NpubOpaMK COCTaBNIseT VIS 4-KOH-
(PopouHLIX WIHT ¢ Kyx0BhM wKadom 1,13 M3 /q, a
Ans BojloHarpesaTens BITM-29-2,9 m*/u.

Pacuersniit pacxoji ra3a onpenesiscM ¢ yieTom
koapHIMEHTOB OIHOBpeMEHHOCTH (oM. TabuL 16.6).

KosddummeHTsl MECTHBIX CONPOTUBIEHUI NpHBE-
JeHsl B Tabn. 16.8.

INorepu napiieHUs M 3KBUBAJICHTHRIE JJIHHBL
CTAJBHBIX BOJOTA30NMPOBOAHBIX TPYD omnpeensemM
no Taba. 16.7.

IMpu oTcyreTBuYM B Tabauue TpedbyeMoro pac-
YeTHOTO PACX0/a ONPEAC/IAeMYI0 BEJHYUHY HAXO0-
IHM TIYTEM HWHTEpPTOJIALNN.

Pacuer npopoaum sutsi BanGosiee yaaNeHHOro
npubopa —ra3osoif MAMTE Ha nATOM Taxe. [o-
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TABJMLIA 16.10

PACUETHBII BJIAHK I'A30BOTO CTOfIKA

Pacuetubifi ysac-  Pacver- Tlpuna- Jeficr- Cymma Dxen- Pacver- IMotepw gas- TDuapo  Pacyer-  Mecinoe conpo-
ok (cM pHe 162) nbilt pac- Tel  BHTENb- KO3 BareHT-  Ham nenus, Ma CTATH- HBE MO- THRIEHHE
XOA Ta- QHaMeTphad jui- QHUH-  Has  mMHa T HecKoe  TepH
3a @, T430- HA Y4acl- €HTOB JUIMHA YYacTka Ha | M Ha BCEM jasie- JlaBie-
M4 npoBona ka [,, M MecTHBIX yMacTka [, M  JUIMHB YyuacTke Hue, IMa mux, Ia
d,, MM conpo-  [,, M razonpo-
‘THBJIE- poaa
il I
1-2 1,13 15 1,5 8,75 04 5 2.3 12 — 12 1 kpan (€ = 4), 2 yrom-
s HHka ({ =4,4), ] nepe-

xon (£ =015)

2-3 1 25 2,1 1 0,77 2,85 1,02 3 3 | Tpoinux (= 1)

3-4 38 25 2,7 2 0,7 4,1 2,0 8 - 8

4-5 43 25 2,7 2 0,68 4,06 2,64 11 — 11 ¢ 2 Tpoiinuka ({ = 2)

56 5,1 25 27 2 0,68 4,06 34 14 — 14

6-7 5.4 25 0,23 1 0,68 0,91 3,92 4 - 4 | 1poinux ([ =1)

78 57 25 1.5 9,5 0,69 14,1 4,18 59 - 50 1 TpolinEK noBopoT-
Hei#l ({ = 1,5), 3 yrom-
nuka ([ =6), 1 xpan
E=2)

18 — — - - — - 11 —58 53 —

JIy4eHHbIE BENMYWHBI BHOCHM B pacqeTHbIH OIaHK
(cMm. Taba 16 10).

Iorepw nasienws rasa B Ta3onpoBoae OT
MecT4 NPHUCOETMHEHUA K BBOJY B 3/1aHMe JIO HAH-
foJsiee ymaseHHOTo ra3oBoro npubopa Ha NMATOM

OT rA30BOIo
BBOJA

Prc. 16.2. Pacwernas cXema raloBoro CTOMKA
! 8—-mnomepa y4acTKOB raionporoja

araxe cocrapusroT 111 [la. Tmapocrarndeckoe
napiieHue B crosike paBHo 58 [la, ciemoBarensHo,
pacHeTHBIE NOTEPH JaBlIEHHs B ra3onpoBoje Coc-
TapisioT 53 I1a, ¥To HAXOAUTCH B Npeme/iax pexo-
MEHJTyeEMBIX 3HauenHui (cm. Tabm. 16.4).

16.4. I1pumensiemble TpyOLI H apMaTypa

Jlna coopykeHHs ra3onpoBO/IOB M MOHTaXa
BHYTDEHHHX YCTPOHCTB JOJDKEH NpPHUMEHATECA
copTamMeHT Tpy6, MaTepHasoB, TUTIOB U KOHCTPYK-
U 3aMOpPHOH apMAaTyphl W JIPYTHX TeXHHYECKHX
W3Jle]IMid, COOTBETCTBYROIMI TpeboBanuaM CHull
20408 87

J1151 NON3EMHBIX MEXKIIOCENKOBBIX ra30IpoOBO-
noB aasinenveM mo 0,6 MIla (6 kre/em®) u noa-
3¢MHBIX ra3onpoBofoB nasnedveM no 0,3 Mlla
(3 krc/cm?), NPOKNAMBIBAEMBIX HA TEPPUTOPHU
CEIbCKHX HACEJICHHBIX IYHKTOB, CIEIYeT MHpeayc-
MaTpHBATh, KaK NPaBWIO, TOJHITHIECHOBLIE TPY-
©ObI, 32 HCKITFOYEHHEM CJIy4aeB, KOT/A 110 YCIOBHAM
NPOKJIAJIKH ¥ BHAA TPAHCIIOPTHPYEMOro rasa 3TH
TpyOBI IPUMEHATH HE JIOTyCKaeTCH.

CoefMHEHHE CTATBHLIX TPYG JOJIKHO TNpOH3-
BOJIMTHCA CBapkoil. Pe3nboBbie u duiaHnEeBhie coe-
JIHHEeHUsl JIONycKaeTcs NPHMEHATh B MecTax ycTa-
HOBKH OTKJIOYAIOIMX YCTPOHCTB, KOMIEHCATOPOB,
PeryasTOPOB AaBJIeHHsl, KOHTPOJLHO-H3MEPHTE b
HBIX MPUGOPOB U IPYroii apMaTypkl, a TaKkXKe NpH
MOHTaXe H3oaupyromux duannes. 3anenka ceap-
HBIX LIBOB, (pJIaHNEBBIX W PE3bOOBBIX COEMUHEHMIT
B CTEHbI WM (YHIaMEHTHEI He NOMYyCKaeTcs.
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Coe/IMHNTEJIbHBIE YACTH H JIETAJIH Fa301poBo-
JI0B ¥ Ta30BOro 0OOpYNOBAaHHS JOIDKHBI IpPeayc-
MaTpHBa1bCS M3 KOBKOTO YYI'YHA HJIM H3 CIIOKOW-
HOIl cTanu (NMTble, KOBAHBIC, IITAMIIOBAHHBIE,
rHYTBIE WIH CBAPHLIE) 3aBOJCKOrO H3TOTOBJICHHS.
UmnynbcHple razonpoBoAbl A NPUCOEIHHEHHH
KOHTPOILHO-H3MEPHTENbHBIX NPHOOPOB B NpHbO-
pOB ABTOMATHKH JIOJKHBI TIPE/IyCMATPABATLCH M3
CTIbHBIX TPYO, NPHMEHAEMBIX [UIS ra30IPOBO/10B
COOTBETCTBYIOUIETO [ABJICHHS.

JlonyckaeTcs NpUMEHEHHE IS JTHX Tenei
meanbx Tpy6 no TOCT 617-72 ¢ Ham. H3 Meau
mapok M1, M2, M3 no 'OCT 859-78 ¢ u3m.

Mpu nasneruu rasa go 0,1 MITa (1 krc/em?)
JIONycKaeTcss TPHCOeNHHCHAE KOHTPOJILHO-H3ME-
pHTENBHBIX NPHOOPOB C MOMOLUIEI) PE3UHOBBIX
WIH Pe3WHOTKaHEeBLIX PYKaBOB JNHHOM He Oouee
1 m B coorBetctBun ¢ 'OCT 18698 —79 ¢ u3m.,
[OCT 9356-75 ¢ uam, 'OCT 1036267 ¢ uam.

[MeperocHLBIE TOPENKH (CTEKIOAYBHEIC, TASIIL-
HBIE, 3ANAJTLHBIE U T.T1.) W [EPEIBUKHbIC ATPEraThl
paspelliaeTcsi IPHCOCAWHATE K TA30LPOBOAAM Ce-
TEBOTO WIH CKIKCHHBIX Ia30B ¢ MOMOLILIO PE3H-
HOTKAHEBLIX PYKaBOB JUtMHOMN He Oosee 30 M.

16.5. YcrpoiicTBo
ra3onpoBoJ0B BHYTPH HOMeEIICHHIH

["a3onpoBo/bl, NPOKJIaALIBAEMbIe BHYTPH MO~
MEIUEHHUH, TOIKHBI [IPeyCMaTPHBATLCA U3 CTaJlb-
HbIX TPy, cooTBeTCTBYOIMX TpeGopanusam CHull.
Mpoknaaka ra3onpoBOAOB BHYTPH 3/IaHHR H COO-
pykeHnil JOKHA OLITh OTKPBITOI.

CkpBITYIO NPOKIIA/IKY ra30MPOBOAOB, 34 HCKITIO-
YEHHEM Td30TPOBOJIOB CXWKECHHOIO Ta3a, MOImyc-
KaeTcs MpeAyCMATPUBATL TOJLKO B KOMMYyHAJlb-
HO-GLITOBBLIX M [POMBIIIICHHBIX TIPEJTPHATHAX B
Gopo3ax CTeH, 3aKPLIBAIOILIMXCA JIETKO CHHMae-
MBIMH IHTAMH C OTBEPCTHAMH Ul BEHTHJIAIMH.
Pasmepsl 6opo3a B CTeHax CleAyeT NPHHHMATH
ACXOA M3 BO3MOXHOCTH yNoOCTBA MOHTaxa M
obciyXHBaHHS FA300POBOOB.

B MpoM3BOICTBEHHBIX NOMEIIEHHSX OPOMDBIILI-
JIGHHBIX MPEANPHATHIA, B TOMELIEHHAX KOTEIbHBIX,
npeanpusATHE ObITOBOrO OOCHYXKHBAHMS, MPe-
npusTHI 06LIECTBEHHOrO NUTaHus M Jabopato-
pHit JomycKaeTcA MPOKJIAJKa NOABOASALUMX ra3o-
NPOBOMIOB K OTAEJNIbHBIM AIPEraTdaM H Ta30BBIM
npubopamM B OETOHHOM INOJNY € MOCHENYHOLIEH
3a/1e/1K0it TpYO HeMEHTHLIM pacTBopom. [lna Tpyb
npenyCManunacTcst NPOTHBOKOPPO3HOHHAA H30-
ngums. B MecTax BXona M BLIXOAA ra3zonpoBojia U3

sk

noJjia JTOMKHBI YCTPAaUBATHCA (DYTAAPLI, BHICTYNA-
FOLIME HAJ IOJIOM HE MeHee YeM Ha 3 cm.

B nexax npOMBILIIEHHBIX NpeanpHATHA 10-
MycKaeTcs MpOKJIaJka ra3ompoBOJOB B IONY B
KaHaJax, 3achbiMaHHLIX MECKOM H 3aKPBITHIX ILTH-
TaMu. Pasmepbl B KOHCTPYKUMS KAHAJIOB JNOJKHBI
ofecneyHBaTEL 3AUIMTY OT MEXAHHYECKHX TIOBPEXK-
NeHMH, y1o6cTBO MOHTaXa, OCMOTpPa M PEMOHTA
rasonpoBOJOB H HMCKIIOYATL BO3MOKHOCTb pac-
OPOCTPAHEHHs Tra3a NOJ HOJOM.

B Mecrax, rje mo yclioBHAM NPOH3BOJCTBA
BO3BMOXHO MOMNaJlaHie B KAHANbI BELLECTS, BbI3LI-
BAIOIIMX KOPPO3HIO Ta30MpOBOOB, NPOKIANKa
ra3onpoBoja B KaHaJaX He JAONYCKACTCH.

VeraHoBka apMaTypel Ha  ras’onpoBojax,
NpOKJaJLIBAEMBIX B KaHAJAX CO ChEMHLIMH IEpe-
KPBITHAMH, B GCTOHHOM moay WiIH B Ooposmax
CTEH, HE JIOMyCKaeTcs.

B xananax monmyckaeTcs npoKJiaaKa COBMECT-
HO C ra3ompoBOAAMH BO3IYXOBOJOB H TpyGonpo-
BOJIOB MHEPTHLIX 'A30B, 4 TAKKe TPYO XOJNOAHOro
H TOpAYero BOJOCHAGKeHHS, OTOIUICHHS W TEXHO-
JIOTHYECKOrO TeM10CHAGXKEHHS [IPH YCIOBHH MOH-
Taxa TpyO B npeaenax kaWaja Ha cBapke H Ges
YCTAHOBKH apMaTypbl.

Kananol, npeaHa’HAYeHHbIE AN NPOKJIAJKH
ra3olpoBOOB, HE JOJIKHEI NIEPeCeKAThCH C APYIH-
MH Kanajamu. IIpH HeoOxoaHMOCTH nepeceyeHus
KaHaJIOB CrelayeT NpelycMaTpHBaTh YCTPOHCTBO
YIUIOTHHTENBHLIX TIEPEMBIYEK M MPOKJAfKY ra3o-
npoBOJOB B QyTafapax u3 craiabHeix Tpy6. KoHust
YTASpOB AOMKHLI OLITH BLIBEJACHDLI 3a NpEaeJibl
nepeMbiuek Ha 30 cM B obe CTOPOHLI.

B MecTax, rae ra’sonpoBo/ibl MOTYT TIOJBEp-
raThCs TEMIOBOMY BO3JIEHCTBHIO, NPOKIAILIBATEL
HX HC CIIe/TyeT.

B mectax npoxoaa nropeit ra3onpoBoIbl 0K-
HbI IPOKJIAABIBATLCA HA BhICOTE He MeHee 2,2 M OT
[oJa 10 HU3a ra3onpoBONad, A NPH HAJNMYHH Tell-
JIOBO# M30JSANMN - /10 HU3A M3ONAIHM.

JHonyckaercs coBMecTHas TIPOKJAJKa Taso-
NpoBOAA € APYrMMH TPyOOnpoBOJaMH Ha OOuIHX
Onopax ApH YCIOBHH OOecHeveHHS BO3MOXHOCTH
0CMOTPa M PEMOHTA Kax10ro U3 TpyGonpoBoios.
Tpu 3TOM ra3’onpoBOA JOMKEH OLITL pasMelneH
BBILIC APYTHX TPYOONPOBOIOB.

IIpu mpokma/ike ra30mpoBOJOB COBMECTHO C
TpyOONnpoBoAaMH 1115 1PAHCIOPTHPOBAHUS arpec-
CHBHBLIX KHKOCTEH TPYGONpPOBOIBI AOKHBI pac-
nojaratecs c60KY HJIM HHXKE Ta30NpoBOAa Ha
paccTossHHH He MeHee 25 cM. [IpH Hanuuuu Ha
TpybonpoBosax € arpecCHBHBLIMH KHAKOCTSMH
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(nanuesbix H pe3bOOBRIX COCMHEHMIA, a Tak-
ke apMaTypsl HeoOXOMMMO TIpefycMaTpHBATh
YCTPOUCTBO 3alllHTHBIX KO3BIPLKOB, TPEIOTBpA-
MAIOMMX TIOTIAJaHHe arPeCCHBHBIX XKHAKOCTEH Ha
ra3omnpoBoa.

[a30mpoBOARI, MPeAHA3HAYCHHDIC IJIsS TPAHC-
TOPTHPOBAHUA OCYIIEHHOI'O rasa, MOMYCKAeTCH
NPOKJIAALIBATL BHYTPH 31aHMii Ge3 ykIoHa.

I'a30npoBO/LI, MO KOTOPBIM TPAHCIOPTHPY-
eTCA BJAXHBIA ras (B TOM uMcie mapoBas (asa
CHHKEHHBLIX Ta30B), JOJIKHBI TPOKJIAALIBATLECA C
yksionoM He MeHee 0,003, Ipwu sToM Ha razomnpo-
BOMAX, TPOKJAJLIBAEMBIX B LEXaX HPOMBIIUICH-
HBIX TIPSANPUATHI, JOJKHBEI IpeycMaTpHBATBCH
KOH/ICHCATOCOOPHMKH MJIH IUTYIEpbl JUIS CIycka
KOHIeHCcaTa. l'lpu HAJIHYHU Ta30BOro cCHYETHYHKaA
YKJIOH ra3onpoBoja HOJDKEH NpelycMaTpUBATLCSH
OT CHETYHKA.

Jns  ra3onpoBOAOB, TPAHCIOPTHPYROUIHX
BAAXKHDLIN ra3 H NPOKJIAALIBAEMBIX B ITOMEIIEHHSX,
B KOTOPBHIX TEMIIEPATYPa BO3ayxa MoxkeT ObITh
ke 3 °C, MOIKHA NpeaycMaTPUBATLCH TENJIOBas
H3O0JIAIHA.

Ta30mpoBO/ALI B MECTAX NepeceveHHil GyHaa-
MEHTOB, TEPeKPLITHH, JICCTHHYHLIX TJIOMAIOK,
CTeH M TIEPErOPOJIOK JOJIKHLI 3aKIIOYATHCH B
GyTISpLI, M3TOTOBIECHHBIE, KAK NPABHJIO, H3 CTAJIb-
BhIx TpyO. TIpOCTPaHCTBO MEX/Ay ra3onpoBOAOM
H QyTIApOM CIEAYET 3aJENbIBaTh TPOCMOJIEHHOM
nakjied, pE3UHOBEIMH BTYTKAMH HIM JIPYTHM 3J14C-
THYHBIM MatepuasioM. Koxen &yTiaspa AOJTKEH
BBICTYTIATh Haj TOJOM HJIH JIECTHWYHOH TIoiazn-
KOii Ha 3 CM, TIPH TIEPECEYCHHM CTEH M HEperopo-
JMOK JMyMHa ¢yTnapa He JOJDKHA MPEBbILATH TOJ-
IMHY CTEHBI.

dyTasp cieayeT HpeaycMaTpuBaTh 3 TpyO
TAKOro AMamMeTpa, 4ToObI 3a30D MEXAY HapyXHOM
CTEHKOIi ra3oTnpoBoa W BHYTPEHHER cTeHKoiH (yT-
nsipa BT He MeHee 5 MM IS Ta30MPOBOAOB 10
D, 32 MM u e Menee 10 MM Ui Ta30MpoBONIOB
DonbllIero AHaMETpa.

He ponyckaeTcs npokjajka rasonpoBOJOB
qepe3 IaxThl JHOTOB, BeHTHIALHOHHDIE IIAXTLT W
KAHAJNBI, 4 TAKXKE JABIMOXOJBL.

MHUHHMaANLHBIE PACCTOSHHUA MEXy ra3onpo-
BOAAMH H MHXXEHEDHBIMH KOMMYHHKAIMAMH, pac-
TOJIOMECHHBIMH BHYTPH TTOMEIIEHHH, CIeAyeT TIpH-
HMMaTh no Tabm. 16.11.

Yepes OMEICHASA, T€ a3 HE HCMOJL3YeTCs,
NOTIyCKaeTes NMpelycMaTpHBaTh NPOKIaAKy TpaH-
3UTOM TOJILKO I'a30TPOBO/IOB HH3KOIO M CPEIHEro
MABJIEHHH NPH YCIOBHH, 4YTO HA razompoBOji¢ HE

TABJIMLA 16.11
MMHHUMAJIBHBIE PACCTOAHHWA MEXKAY T'A30MPO-
BOJAMM H HHXEHEPHBIMW KOMMYHMKATIMAMM,
PACITOJIOKEHHBIMH BHYTPH MOMEUWEHWSA

KoMMyHHKauHK MHAUMAAbLHBIE DACCTOSHHA OT
M ycrpoiicrea ras’onpopojia B CBETY, CM
NpA napaanenk- NPA nepeceve-
HOH npokiajgke HHH
Bnexrpoobopysopanne’
OTKPHIT2R 3NEKTPONpOo- 25 10*
BOJIKA W30/MHPOBAHHBIX
NpOoBOJACE MWIIH 3NICKIPO-
xabens
OTKPBITA8 HJAH NpPOAO- 5 I
WeHHas B Tpybe snexT- (0T Kpas 3aje-
ponpoBOIKa nannoi 60poI b
HiH TpybGel)

TOKOHECYIIHE FACTH O1- 100 100
KPBITHIX (FO/IbIX) MIEKT-
PONDOBONOB  HAMNpPSKe-
AreM go 1000 B
pacnpefeMTeNLHLIE H 30 He nonyckaerca
KOMMYTAUHOHHbIE
INEKTPOIIATEL MM TiKa-
04
Huxenepnbie  komMy- TIpunnmasoTcs 2

HHKaUMA (BOJONPOBOJ, 1O MECTY, NpH

KAHAIH3AUHMA H JIPYTHe 3[0M A0IKHA

Tpy6Gonposoist) obecnevnBaTECH
BO3IMOKHOCTH
MoHTaxa, Gelo-
NacHo# IKCIuTya-
18UHH H PEMOH-
Ta ra3onpoBoaos
H Tpybonpoojos

* JonyckaeTcsl npeiyCMAaTpHBATh 11EPECEYCHAE OCBE IHTEIlb-
HBIX NPOBOJIOB B KHILIX W OOIECTBEHHBIX 3MaHnax 63 3a30pa npn
YCIOBHH 33KIH0YEHHSA JIEKTPONPOBOIA B PE3HHOBYIO WM 360BHTO-
Byt TpyOKy, BhicTynatomyto Ha 10 cM ¢ xaxao# CTOpOHKI ralo-
npoBoaa

ycTaHaBiMBaeTCs apmaTypa u obecneuusaercs Gec-
NPENATCTBEHHLIH KPYTIIOCYTOMHLIH OCTYI B MOMe-
LIEHHE [iepcoHana, 06CIyXHBAIOIIEro ra3o0npoBoL.

He ,.’_IOI'IyCI(aCTCﬁ npoKnajgka ra3jonpoBoaoB
TPAH3UTOM 4YE€pe3 TO/BANIbHBIC MOMEIICHHS, I0-
MEINCHHUA Bspunoonacmax TlpOHBBOJICTB, CKaaaL
B3PLIBOONIACHBIX M TOPIOYHX MATEPHAJIOB, IOMe-
IMICHHS JEKTPOPACTIPEIENHTENLHBIX YCTPOHCTB H
HOACTAHIHH, BEHTHIAMOHHBIC KaMEphl, a TaKke
yepe3 MOMEIICHHS, B KOTOPBIX FA30NPOBO MOKET
OLITH TIOABEPXEH KOPPO3HM HJIM MOABEPraTbes
Harpesy.

VYkazanHoe TpeOOBaHHE He paenpocTpaHseTcs
HA IPOKNAJKY ra30NpOBO/IOB B JIECTHUYHBIX KJIET-
kax, TamOypax, KOpAOpax XHJLIX U oblIecTBeH-
HBIX 3JAHHM.

I"azonpoBo/sl, NPOKJIaAbIBAEMbBIE BHYTPH 110-
MEIIEHRH H B KaHaJlaxX, JOJIKHE OKPAliHBaThCA B
KeNThil nser. Jiis OKpackH clie/lyeT npeaycMar-
PHBATh CTOHKHE JAKOKPACOYHBIE MaTEPHAJIbI.
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16.6. OTBOA NPOAYKTOB CropaHus

OTBOM NPOAYKTOB CrOPAHHS Ta3a OT ra3oBhiX
BOJIOHATPEBATENCH M APYrHX NpHOOpPOB, Tpebyro-
LIMX OTBOJA Ta3oB B AbLIMOBYIO TpyOy B npoek-
TAPYeMBIX 3JaHHSX, NMPOH3BOAMTCA OT KauIOTO
npubopa mo obocobnenHoMy asMoxoay. B cy-
IECTBYIOIMX 3MAHHAX JIOTYCKAETCSA TIPHCOETHHE-
HHE K OHOMY JLIMOXO/Y JABYX Fa30BLIX NPpHOOPOR,
PACcTIONOKEHHBIX HA OJHOM HJIM PA3HLIX JTaXax.

BBO/IHl POAYKTOB CropaHHs raza B OOmMiA
JABIMOXOJI AOKHBEI HAXOJMTBLCA Ha PA3HBIX YpOB-
Hax (we 6Gmuxe 75 cm omuH ot apyroro). B cayyae
HEoOXOMMOCTH YCTPOHMCTBA BBOJOB B IBIMOXOJ{
HA OHOM YPOBHE ClemyeT CHCNATL B TBIMOXOJE
pacceuky BBICOTOH He MeHee 75 cM.

B cymecTByrOIMX 3JaHASX TPH OTCYTCTBHH
JLIMOXO/IOB JONYCKAGTCH TPeAyCMAaTpHBATL YCT-
pONMCTBO MPHCTaBHBLIX JABIMOXoA0B. [lpucoemmue-
HHE MLIMOOTBOAAIIEH TPYOL! ra3oBoro npudopa k
060poTaM JBIMOXO/A OTOTIHTE/IbHOI TIeYH He Jo-
MyCKAETCA.

[Tpu npHCOeIMHCHUH K JIBIMOXOY JIBYX BOIO-
HarpeBaTeneil Wik neveli NpoBepAIoT, AOCTATOYHA
M TUIOHI@Ab CEYEHHS ABIMOXOJA JUIS TIPOTycka
JIBIMOBBIX (YXONSILIHX) ra3oB, HCXOAS U3 YCIIOBHSA
OJIHOBPEMEHHOTO TIOJB30BAHUA TPHOOPaMH.

JlsMoXoZipl, KaK TPABHIIO, NPEAYCMAaTPHBAIOT
BO BHYTPEHHHX KallMTAJILHEIX CTeHax 3xanus. [Ipu
HeoOXOMMOCTH YCTPOHCTBA HX B HAPYXHBIX CTe-
HaX TOJIIHMHA CTEHKH JbLIMOXOAA €O CTOPOHBI
HApYXHOI MOBEPXHOCTH CTEHbI I0JIKHA OBITH JOC-
TaTOMHOM /LIS NpPEOTBPAILCHUS KOHJIEHCALMH B
Hem Biard. TONIMHY CTeHKH ALIMOXOAQ Ompese-
nsoT pacdeToM. TeMnepatypa NPOAYKTOB cropa-
HHA Ha BLIXOJIE M3 Hero AoJpkHa OLITh He MeHee
yem Ha 15°C Bbllie TeMmnepaTypbl TOYKH POCHL.
[TpH ONACHOCTH KOHAEHCAIMM BIIACH HCTIONIL3OBA-
HUE HCYTEIUICHHBLIX ABIMOXOIOB JUIS OTBOJA TIPO-
JYKTOB CTOpDaHHs Ta3a He AomyckaeTcs u Tpeby-
eTCA MX YTCIUIEHHE.

[MpuGopnl KOMMYHANLHO-0LITOBOrO HazHade-
HHA (PeCTOPaHHbLIC TUIMTLI, MTHIIEBAPOYHbIC KOTJIBI
H JIp.) MOTYT TIPHCOCTMHATLCH Kak K obmmemy, Tak
H X 060CO0IEHHBIM ABIMOXOAM.

JIbIMOXO/IbI AOJIKHBI OLITH BEPTHKAJIBHLIMA,
6e3 yerynos. JlonyckaeTcs ykJIOH ABIMOXONOB OT
BEpPTHKaAM 70 8° OTKJIOHEHHEM B CTOPOHY 10 1 M
npH OOecTIeYeHHH TUIOLIAJH CEYEHHUA HAKJIOHHBIX
y44cTKOB ALIMOXOJAa HEe MEHee CeYCHHS BEPTH-
Ka/lbHBIX YYacTKOB.

Ilpu oTBOAE MPOMYKTOB CrOPAHUS OT PEcTo-

PaHHBIX IUIMT M JPYFHX Ta30BbIX arperaTtoB KOM-
MYHAJILHO-ObLITOBOTO HA3HAYEHHS IOTYCKAKOTCH
TOPM3OHTANILHLIC YYACTKH IBLIMOXOAOB 00LIei
JUTHHOMH He Gostee 10 M. JBIMOXO/BI AOIDKHEI OLITE
JOCTYIHLI /IS O4YHCTKH. [N OTBOjA NMPOAYKTOB
CTOPaHHS MOXHO TPHMEHSTH CTANIbHbIe IbIMOBLIE
TpyOuI. BHe 3manus TpyOsI TOMKHLL OLITH TEMIO-
u3onMpoBaHel. PaspemraeTcs TpeaycMarpuBaTh
JBLIMOXOABI B [IOMNY.

CTeHEH y BBOJIOB JOJIKHLI ObITh TIaJKUMH H
Oe3 pricTymOB. Ha Yepjakax i B Ipyrux xomnos-
HBIX TIOMEILICHHAX ABIMOXOM CIIENYeT YTEeIIATh.

I'azoBrle mpHOOpLI ¢ ABIMOXOAAMH COETH-
HAIOT TpyOamMH M3 kpoBeibHO# cranu. IMnowaaws
ceuenns Tpyb nospkHa OLITH HE MeHee TUIOINAMH
CeveHHst BLIXOAHOro naTpybka raszoBoro npudopa
HJIH YCTAHOBKH.

OO6uias JUIMHA TFOPH3OHTAJIBHLIX Y4aCTKOB
COCMHHTENLHOM TPYObl BO BHOBb CTPOSIIHXCS
I0Max He JOMKHA NPEBBIIATL 3 M, a B CYIIECTBY-
HOIMX —6 M.

Paccrosnue oT coe/THHUTENBHONH ALIMOOTBO-
Aamed TpyGLl 0 HECrOpaeMoro MOTOJKA HIIM
HECrOpaeMoii CTeHBI JIOJDKHO IPHHHMATLCH HE
MeCHEEe 5 CM, A0 JEpPeBSHHBIX OUITYKATYypPeHHDLIX
(TPyAHOCrOpaeMBbIX) MOTONKOB M CTEH —HE MEHEE
25 cm. Paspemaercs yMeHbILIEHHE YKa3aHHOIO
pacctosuus ¢ 25 go 10 cM npu ycnoBuu oGHBKH
TPYAHOCTOPAEMDIX CTEH WM IOTOJIKA KPOBEJILHOM
CTaNBIO IO MHCTY acbecTa TONMHOA 3 MM, OOUB-
Ka JIOJIKHA BBICTYNATDH 332 rabapHThl ALIMOOTBO/I5~
meif Tpy6pr Ha 15 cM © KaZo# CTOPOHBI.

B coepuuurensHuXx Tpybax gonyckaercs He
bonee Tpex MOBOPOTOB, PAaJMyC 3aKpPYIJIeHHS KO-
TOPBIX JIOJIKEH ObITh HE MEHEE THAMETpPa TPYOBI,
YKJIOH B CTOPOHY ra30B0ro npuéopa HJIn YCTaHOB-
ku—He Menee 0,01.

JImuHa BEPTHKANLHOIO Y4acTKa COCTHHMTENb-
HOW TpyOBI, CUMTas OT HHM3a maTpyOka 10 OCH
FOPH30HTAJILHOIO Y9acTka, AOJKHA ObITh HE Me-
Hee 0,5 M. B moMemenusx BricoToit g0 2,7 M Ans
NpHOOPOB € TATONMPEPLIBATEISAMH JONYCKAETCH
YMEHBIICHHE BePTHKAJILHOrO yyactka g0 0,25 M, a
6e3 TarompepsiBareneii —mxo 0,15 M.

JABIMOXOaBI OT Ta3’0BLIX OTONMHTEIBHBIX Ile-
4€il, PECTOPAHHLIX TUIMT, KMIATHIbHEKOB H JPY-
rUX NpHOOPOB, He MMCIOLIUX TArOHpephIBATENEIH,
cneayer obopyaorath mmMbepaMH (3aCIOHKAMH),
MO3BOTAOUMMH PETryJIHPOBATL TATY B JLIMOXO/E.
IlluGeprr (3aCMOHKH) MOJKHBI MMEThH CKBO3HBIE
HC3aKPLIBAIOIHECH OTBEPCTHA IMAMETPOM HE Me-
Hee 15 MM. YcTaHOBKa 3aBHXKEK W IHOEpOB HA
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CoelMHUTENLHEIX TPybax 01 BojoHArpesateneit K
JBIMOXOAM 3aMpPeLaeTcs.

Huxe mecTa BBOJA COCAMHHMTEILHLIX TPYO B
NBIMOXOJL OCTABJISIOT «KAPMAH» C JIFOKOM Ui
mpoudcTku. [yGuHa kapmaHa J07kHa ObITh He
meHee 250 MM.

B nmaHenbHBIX M GJIOYHBIX TOMAX YCTPOHCTBO
JIIOKOB B KaHayax HeoOA3aTelbHO.

JeiMoBble TpyOBl OT ra3’oBbIX nmpuOOpoB B
KHAIBIX IOMax BLIBOASAT Ha 0,5 M BBLILIE KOHLKa
KPBIUIH ITPH PACTIONIOKEHHH HX TIO TOPH3OHTANIH He
manee 1,5 M OT Hero; Ha OTHOM YPOBHE C KOHBKOM
KpBIIIM, €CJIM OHW OTCTOAT Ha 1.5-3 M oT Hero;
HHXe KOHBKA KPBILIA (HO HE HHXeE TIpAMOH, TpoBe-
JIeHHOW OT KOHbKa BHHM3 mof yriom 10° k ropm-
30HTY) NpPH yIaneHWH ux oT Hero Gomee 3 M Bo
BCEX Cly4asX BbICOTAa TPYyObl HaJ NpHIIEraromiei
YACTBIO KPbIW A0JKHA Obirh He meHee 0,5 M, a

/Ut IOMOB ¢ COBMELUCHHOH kpoBieH (mnockoit
kpbimeii) - ue Menee 2,0 M. Eciin BOJM3H ABIMOBOI
TpyObl HaxoAsATcs Dojlee BLICOKHE 4acTH 3JaHud,
CTPOEHNS WJIH IePEBbA, ABIMOBBIC TPYOBI OT razo-
BhIX IPHOOPOB H arperaTroB BLIBOJAT BHIILIE rpa-
HHILI 30HBI BETPOBOrO NOANIOPA (MPOCTPAHCTBA,
KOTOpOE HAXOIMTCS HHXKE JIMHHUHM, TPOBEICHHOM
noj yriaoMm 45° K ropu3oHTy oT HanGoJee BLICOKOI
HACTH 3/1aHHS WJIM JIepeBa).

JleiMoXOMBl MOJKHBI GLITh  3alUMINEHBI OT
BO3/ICHCTBUS ATMOCQEPHBIX OCA/IKOB.

YcTaHOBKA Ha ABIMOXO/IAX 30HTOB H Aciek-
TOPOB He /0NycKaeTcs

BenuuHBa paspexeHHs (TATH) B AsIMOXofe
10JKHA obecneMMBATL OTBOJA MPOAYKTOB Cropa-
HHMs OT ra3oBuIX npubopor B aTmocdepy [lno-
WAAb CEYeHHS ALIMOXONOB H COCHMHHTENLHBIX
TpyO Ompenc/A0T pacte1om.

TJABA 17. TA3OCHABXEHHE KMJIBIX M OBIECTBEHHBIX 3JJAHUH

17.1. BoiToBhIe ra3oBbie RPHOOPBLI

TLauTel razoBbie TIPEHA3HAYCHBI A7 MIPUIO-
TOBJIEHMA TIMIIM WM HarpeBa Bojbl. Ilo cmocoby
YCTAHOBKH OHH [CNIATbCA Ha HATIONbHBIC H Ha-
CTOJIBHEIE, & TI0 MCITOJTHEHHIO — HA IUTUTHI OCHOBHO-
ro MCHOJIHCHUS M TIOBbIIIEHHOM komdoprHocT. B
OCHOBHOM HCIIOJIHEHHH BLINYCKAlOTCA TJIMTH C
OBYMS, TPEMS HJIH YETHIPbMS FOPENKAMH CTOJIA W
JyXOBKO# 1 paboThi HA MPHPOAHOM HIIH CXKH-
HEHHOM ra3ax M ¢ TPeMs ropejKkaMM croJja, ay-
xoBKOH H mkadhom Juis ycTaHoBku OayimoHa co
CKHKECHHLIM razom [IpoaykTel cropakus rasa
HOCTYNAKT HeMOCPENCTBEHHO B TIOMELICHHUE.

Annaparsl BOJOHArpeBaTe/bHbIC POTOYHBIE
TpeIHA3HAYEHB! JUIS  HENPEPLIBHOTO TIOJ0rpeBa
npoTekaromeil Boabl, notpednseMoit ana GunITo-
BBIX HYXI, M MOryT OBIThL WCTIONL3OBAHBI IS
MHOTOTO4¥eYHOTo Boaopazbopa.

Bce npoTounble BOAOHArpeBaTeNm oGopyay-
IOTCS ABTOMATHKOM Be3011acHocTH, obecnednBaro-
mieil TIpeKpallieHHe MOAA4YHM Tra3a Ha OCHOBHYIO
ropesiky TpH OTCYTCTBHH pacxofa BOJLI HIH CHH-
WCHHM ¢¢ AABNICHHMS HIXKE MHHHMAILHOIO, a Tak-
e TIPH TIOracaHHH TIaMeHH 3anajibHON FOPEenKH.

AnmapaThl TemJIOBOH MomHocTeio  Golee
9,3 kBt (800 kxasn/u) obA3aTeILHO AOJIKHBI [IPH-
COCOMHATLCA K abIMOXody, obecmeyMBaroliemy
HOJHLIA OTBOJA MPOAYKTOB CrOpPaHMs ra3a oT Bo-
Jonarpesatens. [lns npeoTBpaINEHHs NOracaHHs

OCHOBHO# TOPEJIKH TIpH ONPOKHIbIBAHWH THIH BO-
AoHArpeBaTCiIn cHabxeHBI TATOMNPCPLIBATEIIEM.

Texuuueckass xapakrepucTuka Haubonee pac-
TPOCTPaHeHHBIX KOHCTPYKIMH BOJIOHATpeBaTeneil
npuseaeHa B tabn. 17.1.

TABJIALIA 17.1
OCHOBHBIE TFXHUYECKHE JAHHBIE ATIMAPATOB
BOJOHATPEBATEABHBIX MPOTOYHBIX T'A30BbIX

Snavennn nokasaienc wis poao-

lNokaszarenn HarpesaTenei Momenci

BIIT-20 BII-23 BIII-29
(mog 3106) (mog 3109) (monm 3202)

TeroBas MOUIHOCTS, 20.8 232
kBT (kxan/4) (18000) (20000)
KM me menee, % 82
OfbeMuas 108 OKHCH

yriepoid B NPoOAyKrax

cropatus, ne Gonee, % 0,05

Napnenpe oAbl nepem

annapaiom, Mila

(kre/em?)

Pacxon raza, m*/u
NPHPOIHOT O 2,1 23 29
CHHKEHHOTO 0,78 0,87 1,08

Pacxon roasl TpH ntarpe-

Be Ha 45°C, am”/mun 55 6,1 7.6

Tabaputni, MM
BhICOTA (BK/IIOYAN
TACONPEPLIBATENE) 780 187 835
IUHPHHA 390 388 420
rayGuna 295 31 315

Muamerp natpybxa 1a-

TONpPEpBIBAlElA, MM 140 140 135

Macca, xr 17,5 17,6 25

2
(25000)

0,05 0,6 (0,5 6,0)
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Tennosple MOIHOCTH H PACXOLI ra3a HaHbo-
Jee pﬂCI’IpOCTpaHBHHbIMH GMTOBMMH ra3oBbIMH
npubopamu npupeaeHsl B Tabm. 17.2.

TABJIMUA 17.2

HOMHHAJIBHBIE TENMJIOBBIE MOUHOCTH H PACXO1bI

NMPUPOJHOTO M CKHIXKEHHOI'O I'A30B HEKOTOPBIMH
BBITOBBIMH TI'AZOBBIMH IMMTPUEOPAMH

Mpubopsr Tennopas Pacxon rasa, M3/
MOIIHOCT D,
kBr NPHPOAHOrD CXHKEHHOIO
(THIC. KXai1/9)
T1AMTH Ta30BhIC HANONE-
Hble OCHOBHOTO HCTIOJTHE-
HHA. N
2-koR(popoInBE 7,2(6,2) 0,66 0,26
3-koHpopouHbIe 9,3(7,9)- 0,85-0,94  0,33-0,36
10,2(8,7)
d-xonopounsie 12,4(10.6) L13 1,23 0,42-045
bopo 13,3(11,4)
AIL@PaTh BOIOHATPEBa-
1€ IBITLIC F430BbIE.
HpO roYibE 20,8(18)- 21 29 0,78 1,08
29(25)
emkocrioil ABIT-80 7(6) 0,71 0,26

IMepecuer coneli razoBbIX ropeok. [Ipu u3ime-
HEHHH NaPAMETPOB CXHTACMOrO rasa (JaBleHHS
WM TENJIOTLL CrOPaHMs) I8 COXPAHEHHs TerJslo-
BOM MOLUHOCTH CJIeAYEeT M3MCHMTEH THAMETP BbI-
XO[HOro OTBEPCTHS COMJIA ra30BOH I'OPEJIKH.

Ilpn mepexoae Ha Apyroe JaBJNEHHE rasa,
HMEIOIIEro NPEXHIOK TEMIOTY CrOpaHus, HOBBIH
AMAMCTDP BLIXOJHOTO OTBEPCTHS Fa30BOrO COMa
dy, MM, onpefieNifioT no dopmyie

4
dy =d\\/P,/P2-

rae d,—nEaMeTp BBIXONHOTO OTBEPCTHA COILTA IIPH pa-
G0Te HA MPEXHEM PACYETHOM /[ABJICHMM 'a3a, MM; p, —
packeTHOS HOMHHAJIBHOE J1aBiI€HHC rasa nepen coniomM
npexuee, Ila; p, -ro xe, nosoe, Ia.

ITpH H3MEHEHHMH TETIOThI CrOPaHMs, TIOTHO-
CTH H JIaBJICHHA ra3a TEpe]i COTJIOM HOBbLIM qua-
MeTp comia d,, MM, onpelensoT no dopmyre

dy=di/0,/0/Pipalops  (172)

rae @, —pacxon raza NpexHeil TeINorsl cropanus, M>/u;
Q,-TO *¢, HOBOH TEMMOTHI Cropanus, M3/4; p, —ma0T-
HOCTB rasa UpeXkHero cocrasa, Kr/M>; p, —To e, HOBOTO
cocrasa, Kr/m>.

(17.1)

17.2. Tpebopanusi K NOMeUICHANM,
B KOTOPBIX YCTAHABJIHBAKT
ra3oBbie npHOOpPLI

B Gyberax ¥ Kade KMHOTEATPOB M TEaTpoB
YCTAHOBKA Ta30BOro 0OOPYAOBaHHS HE NOMYCKa-

erca. B GonnHMmax M monMKIMHHKAX ra3ocHab-
KCHHE J0TYCKAETCS MPeAycMaTpUBATL TOJLKO B
UEHTPAJIbHEIX 3arO0TOBOYHBIX, MOMENICHHAX s
TIPHIOTOBNEHHA THUIM B JaGopaTtopusax, pasme-
1IaeMBIX B OTAEILHO CTOSINMX 3JaHMAX. Bo Bcex
JabopaTopusx JOMYCKAETCH HMCMOIL30BATH CHKH-
KEHHLIH ra3 W3 NOPTATHBHBIX OAJIOHOB.

B KyxXHAX JAeTCKMX SicNell M CalloB yCTAHOBKA
rasoporo ofopymoBanus He jomyckaetcs. Ha
TIpeINPUSATHSX OOINECTBEHHOTO NUTAHMUS, TOPrOB-
JH, ObITOBOro OOCITYXHBAHMS HACEJICHHS M Ha
APYTUX NPEANPHATHAX M B YYPEXIACHUSAX, pa3Me-
IIAEMBIX B JKHIILIX 3/1aHUSX, YCTAHOBKA ra30BOTO
oBopynoBaHus He NONYCKAeTCs.

He pa3pemaercs ycraHoBka ra3osbix npubo-
POB:

B KYXHAX WJIH NOMELICHHSX, TIPHCIIOCOOIEH-
HEIX 1071 KYXHHM, 0€3 €CTeCTBEHHOIrO OCBEILICHHA,
PACTIOIOXKEHHBIX B TIO/JBAJbHBIX TOMELICHHSAX;

B KYXHAX HJIH TIOMEUIEHHSX, NMPHCIOCcOOIeH-
HbIX 1O/l KyXHHM, KOTOpPbIE PACHOJIONEHLl B MOM-
BAJIbHLIX H LOKOJILHBIX 3TaXax, TIPH ra3ocHabxe-
HHM CKHKEHHLIMH TA3aMH;

B KOpHJIOpax OOLIEro mojib30BaHus.

B KyxHSIX KBApTHp, PaCHOJIOXECHHBIX MO/ KH-
JIbIMK KOMHATaMH, Pa3pellaeTcs YCTAHOBKA TOJIb-
KO OJHOH Ta30BOW TJHMTLL. YCTAaHOBKA JpPyrux
ra3oBLIX NPHOOPOB B 3THX KYXHAX HE JONYCKA-
eTcA.

He paspemaeTcs yCT4HOBKA Ta3oBLIX BOJO-
Harpesareseil B BAHHBIX KOMHATAX TOCTHHHL, J0-
MOB OT/JbIX3, CAHATOPHEB, OOIIEKHTHIA.

He nomyckaercs YCTaHOBKA ra3OBLIX BOJAO-
HarpesaTeseil B XKHIIBIX 3JaHHAX BbILIE MATH JTa-
Kell C LEHTPAILHEIM TOPAYHM BOJOCHAGMKEHHEM.

B XyXHsX HIBIX JOMOB BBICOTOM B AECATD
sraxeii u Gosee, a Takxe B ob1mexUTHSX (HE3aBH-
CHMO OT JTAXHOCTH) YCTAHOBKA I'a30BLIX IMJIMT He
pa3peniaercs.

B HOBBIX *XMJIbIX paioHAX, rje MO MIOIWaIM
3aCTPOAKH mpeobnanaroT 3JaHus BBICOTON B jge-
CATH ITAXeH U OoJiee, He CraeayeT TpeayCMaTpH-
BaThb YCTAHOBKY a3OBLIX TJIMT BO BCEX JKHIJIBIX
3IAHUAX.

["a30BLIC TJIMTLI HAOJILHBIC M HACTOJIBHBIC
WM TaraHsl (mMThl Oe3 JIYXOBOK) pa3speiaercs
YCTAHABIIFBATL B KYXHSX BBICOTOI He MeHee 2,2 M,
HMEIOWMX OKHO C (OpTOYKOH, GpamMyrodl Mam
OTKPBLIBAIOIICHCA CTBOPKOMH, BEHTHJIALIMOHHLIA Ka-
HAJl U €CTECTBEHHOE OCBELLCHHE.

O0beM KyXHH J0JKeH OLITh He MeHee 15 M3 -
ANMA TUMTLL HA YETLIPE rOpelky, 12 M? - s nam-
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Thl HA TPH TOPCJKH H 8 MB*I.UTR HJHTBEl HJIHA
TAaraHa Ha JBe FOPENKH.

KpoMe Toro, eciii B CYIIECTBYIOIIMX HHIIBIX
3AAHHAX BEICOTA M O0BEM KYXHH COOTBETCTBYIOT
HOPMAaM, YCTAHOBKA TUJIHT M TAraHoB pa3peia-
eTcCH:

B KYXHAX, HE HMCHOHIUX BEHTHUJIFIIHOHHBIX
K4HAJIOB; B 3THX ClIy4asx GOpPTOYKH WIH (paMyru
JIOTKHBI OBIThL PACMOJIOKEHBI B BEPXHEH YacTu
OKHA;

B KyXHfiX 0€3 OKOH TIPH HAIMYHHM B HHX
BEHTHJISILIHOHHBIX KAHAJIOB H OKOH C (hOpPTOMKAMHU
W ppaMyraMH B CMEKHBIX HEKHIIBIX MOMellle-
HHSAX, KyIa H3 KyXOHb HMEIOTCH BLIXOMLI;

B KOPHAOpAaX HHIHBHMIYANLHOIO MNONL30BA-
HHA TIPH YCJIOBHH, YTO OHH HMEIOT OKHa ¢ opToy-
KaMHu WM GpaMyraMu B BepXHEH 4acTu.

Mexay NnMTOM MM TaraHOM M NPOTHBOINO-
JIOKHOM CTEHOH [1oyixeH OLITh NPOXOJ He MEHee
1 M, CTCHBI M TIOTOJIKM KOPHIOPOB M3 TFOPIOMMX
MATEPHAJIOB MOJKHBI ObITL OLUTYKATYPEHBI.

KyxHH, HENOCPEACTBEHHO coolmarommecs ¢
KHILIMH KOMHATaMH, MOJDRKHBI UMCThR MJIOTHYIO
ABEPb H TEPErOpPOAKY.

B KyXHAX ¢ HAKJIOHHLIMH TIOTOJIKAMMH, UMECEO-
LMX BLICOTY B CPellHel WacrH He MeHee 2 M,
YCTaHOBKY razoBoro o6opyJaoBaHHS ClEAyeT mpe-
AYCMATpHBAaTh B TOH 4aCTH KYXHH, IJI€ BBICOTA HE
Menee 2,2 M.

B cymecTsylommMx XHABIX J0MAax, pacrnonio-
XCHHBIX B CCNBLCKHX HACCICHHBIX NMYHKTAaX, AONY-
CKAeTCH YCTAHOBKA Fa30BBIX TUIMT B TIOMEILCHHAX
BLICOTOK) HE MeHee 2 M.

B 5THx cnyyasx KyXHSl MJIM TIOMENICHME, TJie
YCTAHABIIMBACTCS Ta30Bas TUIMTA, JOJDKHA UMETh
OKHO ¢ opTouKOil HiIH (paMyroli, a B 1oMax, He
HMEIOIIMX BBIACICHHOH KyxHH, obbem momerne-
HHA, I'IC YCTAHABJIIMBACTCSH rajopas IjMTa, JOJIXKEH
ObiTh B 7Ba pa3a GCOJLINMM, YeM IS COOTBETCT-
BYIOINEH TUTHTBI, YCTAHABIMBAEMOH B IKHIOM
JIOME,

VeTaHOBKY ra3oBeIX MJIMT BHE XKWJIOro JoMa
JIOTIYCKACTCS TTPEAYCMATPHBATL B JIETHUX (HEoTan-
JuBaeMuix) KyxHsx. IIpu oToM BBICOTa M 00BEM
JIeTHeH KYXHH JOJDKHBI OBITh HE MEHEe 4eM JUIA
COOTBETCTBYHOIEH IUIMTHI, YCTAHABJIMBAEMOH B
KUIIOM JIOME.

I'a30BLIE BOAOHArPEBATENH C OTBOJAOM MpO-
AYKTOB CrOpdaHHA B ABIMOXO/JbLI MOI'YT yCTAHABJIH-
BaThci B KYXHAX KBApTHP, MMEIOIIMX BEHTHJIA-
HUOHHDIH KaHai. JIBepH JONKHBI OTKPbIBATLCS
Hapyxy. O0beM mnomeleHHs noswkeH OBITE He

MeHee 7,5 M? TIpH YCTaHOBKE BOJAOHArpeBateis

MPOTOYHOrO TuMa U 6 M> NpH YcTaHOBKE BOJIOHAT-
peBaTesis eMKOCTHOrO THIA.

I'asoBplc MAaNOMETPaXHEIC OTONMHTENLHBIE
KOTJIbI, HJIA eMKOCTHBbIE I'a30Bble BOJOHArpeBa-
TEJIH YCTAHABIHBAIOTCH B HEXHJILIX MOMEIIEHHUAX
obsemoMm He Mmenee 7,5 M>. Ilpu ycraHoske B
KyXHEe KOTJIA WIH eMKOCTHOTO BOIOHAIPEBATENs
00beM noMereHUs 10JxeH OhITh Ha 6 M> Goliblue
HEOBXO0AMMOro IS YCTAHOBKH TaM Fa30BLIX TUTAT,
B oaHOM moMerneHHH JonyckaeTcs yCTAHOBKA
He Oosiee ABYX eMKOCTHLIX BoJOHarpesarerncii
HAH JBYX MAJIOMETPaXHBIX  OTONHTEIbHbIX
KOTJIOB.

VcranoBKa yka3amHBIX TPHOOPOB B BaHHBIX
KOMHATaX M JIETHHX KYXHX HE JOTYCKaeTcs.

IMoMemenus, B KOTOPHIX YCTaHABIHBAIOTCH
BOMOHArPEBATENH, JOJIKHBI UMETh IS TIPHTOKA
BO3/yXa pewleTKH cevennem He Menee 0,02 M? B
HUKHEA YacTu BepH (CTEHLI) WJIM 3a30DbI TaKoii
KE TUIOMIAH, KOTOpBIE PACTONATAIOTCH MEX]ly
JIBEPLIO H TOJIOM.

Tazosbie OBITOBLIC XONMOAMJILHHKH MOTYT
YCTaHABJIMBATLCA B KYXHAX HIIM B BEHTHIMPYEMBIX
KOPHIOPAaX, M30JHPOBAHHBIX OT MKHJIBIX MOMere-
HMH JBepAMY UM Pa3BHKHBIMU TIEPErOPOAKAMH.
VBenuuenuss o0beMa KYXHH NMpH YCTAHOBKE raso-
BOTO XOJIOAHJIBHHKA He Tpebyercs.

B 3panusx moboro HasHAYEHHs TOTKH rasu-
GOUUHMPOBAHHLIX OTONMHTENbHLIX HeYeH JOMKHLI
pacnoJaraThcs €O CTOPOHBI KOPHAOPA HIIH JIPyTo-
ro TOMeICHHs, HE MpeaHa3HaYeHHOro UIS UTH-
TenapHoro npebbianus mogeil. [Momemenus, B
KOTOpbIE BEIXONAT TOTKH ra3zubHUHPOBAHHLIX Ne-
Yyel, MOMKHBI HMETh BEHTHISAIHOHHBIA KaHaj,
0okHO ¢ (GOPTOYKOH HIH JIBEPb, BLIXOASALLYIO Ha-
PYXY, B KYXHIO Wi B TaMOyp.

TMoMereHHs, B KOTOPBLIX YCTAHABJIMBAKOTCA
ra3oBele  KAMHHBI HJIH  Kalopudepbl, JOTKHEI
UMETb OKHO ¢ (DOPTOYKON WIIH BEHTHIISLIMOHHBII
KaHaJI; OTBOJ TPOAYKTOR CTOPAHHS POH3BOAATCA
yepes JbIMOXOI.

17.3. Pa3Menienne razoBsix npudopos

IMpu pasMemeHun ra3oBLIX NMPHOOPOB A0MxK-
Hbl ObITb COOMIOMCHBI CNEAYIONIHE PACCTOSHHS,
MM (He Menee):

OT CTCHKH IUIATH A0 CTéHHl . . . . . .70
MeXY IJIHTOH H IPOTHBONOIOKHOR crenolt (npoxoa)1000
MEXAY BEICTYNAIOUIEMH YacTIMM NJIHTE W BOJOHArpe-

BatTeJAMH (no ropwlonrand) . . . . . . . . 100
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OT IHTBI HJIH Tarana go OaToHa CO CKHAEHHBLIM

oT pa_z:ula'ropa OTOILIEHHA HJH NeYn Ao Bannona co
CKWKEHHBIM  [230M i .. 1000
OT TONOYHLIX JABEPOK NEYH Jo Ga.lmona €O CKHKEHHBIM
razoM Vo . 2000
mMexy 3a/Hei cmenmii xo.rlo;mnhﬂuxa H ncaoii no-
MELIeHHA .. . 50
Mew Iy npowtmum mnonarpenamnem A nmropaemoﬁ
crenoii . . - .20
MeR/y eMKOCTHEIM Bonoaa.rpenarenem HIH MaoMeT-
PaxHEIM KOTJIOM M HecropacModt crewoir . . . . 100
Mexay TonkoH eMKOCTHOTO BOJOHATPEBATENS HITH Ma-
NOMeTpaXHOr0 KOT/MA W cTeHod (npoxox) . . . . 1000

B xyXHAX C IEPEBSHHBIMH HEOLITYKATYPEHHBI-
MH CTGHAMHM B MECTE, [/i¢ YCTAHABJIMBAIOT BOMO-
HarpesaTesib, TUTHTY HJIH Taras, clAeayer mpeayc-
MATPHBATB H3OJISIHIO CTEHBI LITYKATYPKOH, acbo-
(anepoii, KPOBEILHOMN CTa/IbiO O JIMCTY achecTa
TONMIMHOW 3 MM HIM BOJIOKY, IPONHTAHHOMY
FIMHASHBIM PacTBOPOM.

N30onAuus CTEHBI IPH YCTAHOBKE TLJTHTEI NMpO-
H3BOJHMTCH HENOCPENCTBEHHO OT YPOBHA MOJa, a
npu yCTaHOBKC TaraHa —oT HHDKHErO €ro ypoBHSH;
OHa JOJDKHA BRICTynaTe Ha 100 MM B CTOPOHBI M
He Menee 4eM Ha 800 Mm cpepxy. [epesnnbie
OCHOBAHMS, HA KOTOpBIE YCTAHAB/IMBAIOT TaraHml,
obuBaloT KpOBENbHOH craneto Mo acbecry.
PaccrossHME OT  HEM30JIHpoBaHHO#  BoKoBOI
CTEHKH AYXOBOIO IUKada M0 JEPEBAHHBIX CTCHOK
BCTpOeHHOM Mmebenu aoimxHo OBITH HE MeHee
150 mm.

VcTaHABIMBATL MPOTOYHBIE BOJOHArpeBaTe-
M Ha HECTOPaeMBIX CTEHAX CJIEJYET € 3a30pOM
20 mm. TIpH ycTaHOBKE Ha TPYAHOCTOpaeMelX CTeE-
HaX (NepeBSHHBIX OLITYKATYPEHHBIX) PacCTOSAHHE
OT cTessl 10 BOMIOHATPEBATENS AOJDKHO ObITL HE
Menee 30 MM.

YcraHapiMBaTh BOJOHATPEBATENM HA JIepe-
BAHHBIX HEOUITYKATYPEHHBIX CTEHAX 3aNPELIACTCS.
WM3onanust cTeH JUIS EMKOCTHBIX BOJIOHArpesare-
fcil BLIMONHAETCA TaK Xe, Kak JUIs NMPOTOYHBIX.
[MoBEpXHOCTH CTEHBL Al H3O0JALMH 0OHBAIOT Kpo-
BeIbHON CTanmbio 1o acbecTy TommmHoH 3 MM
(obuBKa JOJDKHA BBICTYIATD 34 rabapHThl KOopryca
pojouarpenarens Ha 100 mMm).

[Ipu YCTaHOBKE BOJOHArPEBATENS Ha CTEHE,
06AHIOBAHHON I'1A3yPOBAHHBLIMH TUIMTKAMHM, TET-
noByto u3onsAlMio He pnenaror. Ilpm ycranoske
BOZIOHATPEBATENS HA JICPEBAHHOM TOJNY BBINOJ-
HAIOT MPOTHBOTIOXKAPHYIO H3ONALMIO H3 KPOBE/b-
HO# cTayM mo acbecTy.

['a30BbIe CYCTYMKH YCTAHABJIMBAIOT B MOME-
meHAAX, ODOpPYMOBAHHBIX BLITAXKHONH BEHTHIS-
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Puc. 17.3. YeranoBka eMKOCTHOIO ©A30800 BOOHATPEBATENb-
HOTO amnapaTa

et (B MecTax, HCKIIOYAIOMIMX BO3MOXHOCTE
TIOBPEXICHUS CYCTYMKA). YCTAHOBKA CYCTYHKOB B
KMJTBIX TIOMEMIEHHAX, BaHHBIX KOMHATAxX, CaHW-
TApHLIX Y37aX M JIECTHHYHBIX KJETKax He [omy-
cKkaeTcs.

Jlnst ydeTa pacxofia raza B KOMMYHallbHO-ObI-
TOBBLIX M OOLIECTBEHHLIX 3JAHHAX ra30BLIe CYETYH-
KM (pacxo/lOMephl) JOJUKHBI YCTAHABIMBATECH Ha
obmemM BBope raszomposoga wiu B T'PIL. Ilpu
HeoOXOQMMOCTH Yyd4eTa pacxoja rasda mo Lexam
WJIM arperaTaM yCTAHABJIMBAIOT JOTIOJHHTENbHBIC
CYCTHYHKH.

BapuanTter paameltienus 4-koHdopouHoli ra-
30BOH IUIMTBI, MPOTOYHOrO BOXOHArpeBaTels H
eMKocTHoro Bogonarpesatenss ABI'-80 npusene-
HBl Ha puc. 17.1-17.3.

17.4. OcoGennocTH ycTpoiicTBa
BHYTPEHHHX Ta30NpoBOIOB
B KHJILIX H ODIIECTBEHHEIX 3AHHAX,
4 TaKkKe KOMMYHAJIbHO-ObLITOBLIX
npeupHITHAX

Ha razonpoBoaax B XKHJIbIX H OOIIECTBEHHBIX
3/IaHUSX, JETCKHX YYpexJeHHAX, y4eOHBIX 3aBeje-
HHSX, MarasHHax, NapHKMAaXepPCKUX H T.II. OTKIO-
YalolHe yCTPOHCTBA YCTAHABJIMBAIOT:

Ha BBOJAX B 3JaHHS;

NPH YCTPOHCTBE OT OMHOrO BBOAA NBYX H
Gonee cTOSKOB — Ha KakI0M CTOsKe, 00CIyKHBAO-
weM GoJiee YeTHIpEX JTaxeii;

Tepea CYETYMKaMHM (TIPH MX HAJHYHH);

nepe] Kax/JLIM ra3oBbIM NpHOOPOM, Neybio
HIIM IPYTHM arperarom;

Ha OTBETBJICHHAX K OTONHTENLHBLIM TIeYaM
HiIH nipubopam.

Ha razonpoBoaax nepe ropesikaMH ra3soBbix
OBITOBBIX TPHGOPOB, MHILEBAPOYHBIX KOTJIOB, pec-
TOPAHHBIX TUIHT, OTONHTENBHBIX NeYeH U Apyroro
06opyIOBAHMS YCTAHABIMBAIOT TOC/IC/OBATEILHO
JBa OTKJIOYAIOLIMX YCTPOHCTBA: OJHO MIA 0T-
KJroYeHus Beero npubopa (o6opymosauus), a BTo-
poe Ans OTKJIOYECHAS OTACILHBIX TOPEIOK.

Beoabl ra3ompoBOJOB B KMILIE 3[3aHAS
JTOJIKHBI NIPEAYCMATPUBATHCS B HEXMJIIBIE, AOCTYI-
Hble JUIsi OCMOTpAa Ta3onpOBO/IOB TOMEILCHUS
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Puc. 17.4. BapmanT oTKpLTON0 HOKOJLNOIO BBOAA
I tpy6a sammrRas, 2 wxad; 3 dyraap; 4 uemenTHONeCYaHB
pacTBOP
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(HanpuMep, JIECTHHYHBIC KJETKH, KYXHM, KOPH-
HOpHI)

VCTpoiicTBO BBOJOB ra3onpoBOJOB HH3KOIO
JABJICHHUS B TEXHHYECKHE TTIOATOJIbA H TEXHHYECKHE
KOPHIOPBI M Pa3BofKa MO ITHM MOMEIICHHAM B
KHUIBIX H OOIIECTBEHHBIX 3[aHMAX JOMyCKaeTcH
TONLKO NPH TORBOAKE XK YKA3aHHBLIM 3IaAHHAM
HAPYXHBIX FA30NPOBOIOB BO BHYTPHKBAPTAILHLIX
KOJLIEKTOPAX B COOTBETCTBHH ¢ TpeOOBaHHAMM MO
NPOEKTHPOBAHUIO BHYTPHKBAPTAJILHLIX HHXEHEp-
HbiX KOMMYHHKalMii B KOJUIEKTOpax H TEXHHYe-
CKMX KOPHIIOpax

BBoel razonpoBofioB B oOmieCTBeHHbIE 3/1a-
HHA, 3/1aHAA OpeanpuaTHi o0leCTBeHHOrO TMTa-
HAA H O0OBCKTOB KOMMYHAJIbHO-GHITOBOro Ha3Ha-
qeHHS HAJJICKHUT NpeyCMaTPHBATL B JICCTHHYHEE
KJIETKH HIM HENOCPEJCTBEHHO B MOMEINEHHS, T/Ie
YCTAHOB/EHEI TA30BLIE IPHOOPEL.

VerpoiicTBO 1OKOJIBHLIX BBOAOB I'a30NpPOBO-
JOB JIOTIYCKACTCSA B 3[IaHHS BCEX Ha3Ha4eHWH. Ba-
PHAHT OTKPBITOrO 1OKOJILHOTO BBOMA NMOKA3AH HA
puc. 17.4

[Mpoknaaka ra3onpoBOIOB CKHXKEHHOTO Tasa
B TEXHUYCCKHX KOpMJlOpﬂX, TEXHUYECKHX TMOANOIILAX
A nofBayax He paspelllaeTcs.

[asonpoBoabl B TeXHMYECKHX KOPHAOpAx,
TeXHHYECKUX MOOAbAX H TIO/IBANaX BLITIOJHS-
JOTCA HA CBAPKE; YCTAHOBKA 3allOPHOH apMaTyphi

He pa3pelaerca. 'a3onmpoBoa cieayeT pasMeniaTh
B yNoOHOM [Ulsi OCMOTPa M PEMOHTA MECTe.

Bpoanl ra3olpoBOfOB B XHJIbie JOMa Cejib-
CKOTO THITa JIOJKHBI GBITB MOKOJLHBIE (HAPYXKHOM
NPOKIAIKH)

He nomyckaercsi ycTpauBaTh BBO/LI ra3o0mpo-
BOJOB B MANWHHBIC OTAETCHUA, BEHTHIAMOHHBIC
H JHPTOBBIE KAMEPBI W IIAXThI, TOMEMICHHS CKJia-
J10B, MyCOpPOCOOPHHKOB, 3JIEKTPOPACHPENEIUTENTh-
HBLIX YCTPOHCTB.

lasonpoBoabl B KHILIX 3JaHHAX ClejyeT
TIPOKNAABIBATL OTKPHITO.

B JKMIBIX 3TaHHSX ra30Bbl¢ CTOSKH, KAK fIpa-
BHJIO, HPOKJIAALIBAIOTCS B JIECTHHYHLIX KJICTKAX H
kyxHsix. [Ipoknafka CTOSKOB B XUJBIX TOMeme-
HHSX, BAHHLIX KOMHATAX M CAHUTAPHBIX Y3]aX He
pa3peilaeTcs.

B 3naHMsx HA CTOSKAX M Pa3sBOASIIMX raso-
TPOBOJIAX YCTaHOBKA MPoGOK He pa3dpewnaerca. Ha
1OKOJIbHBIX BBOJAX I'a30MPOBO/IOB NMPOOKH MOXHO
YCTaHABJIHBATE TOJILKO CHapyxH 3mauus. [IpoGku
JOJDKHBI OBITH QHaAMeTpoM He Oosee 25 Mm.

lasonpoBonbl, TPOKNAALIBAEMLIE B XKHIBIX
NOMEILICHHAX K OTONHTEIBbHBIM !IpﬂﬁopaM u 1mne-
YaM, DOJKHLI HMETh MHHUMANBHYIO JUIHHY.

PessboBbie CcoeAMHEHMS HAa ra3onpoBOJax,
TPOKNa/IbIBACMbIX B JKHJIBIX TIOMEUICHHAX, AOMy-
CKAalOTCA TOJNLKO Y apMaTypbl M FOPEJIOK.

IJIABA 18. T'A30CHABXEHUE MPOMBIILIEHHBIX TTPEJMTPUSATHIA

18.1. Ocnosunie TpeGoBaHus,
npeIbsiBAsieMble K Fasa¢puunpyemMuiM
Hexam H ra3’onoTpedsionm
arperaTaM HpOMBILLICHHBIX
npeAnpHATHI

DnexTpooCBelleH e ra3iuUEpyeMbIX EeXO0B
HpOMLlLHﬂCHHle npennpua’mii H KOTCJIbHLIX JOJIK-
HO COOTBETCTBOBaThL TpeGOBAHHAM OCHOBHOIO
NpOH3BOCTRA.

B oronuTensHLIX KOTEIBHLIX, BCTPOCHHLIX B
31aHHA, TTOMHUMO OCHOBHOI'O MJICKTPOOCBEUICHHA,
BHIMOJIHEHHOrO B HOpMaJIbHOM HCTIOJTHEHHH, JOJTXK-
HO AMETHCH ICKTPOOCBELICHHE ¢ apMarypoid Bo
B3pHIBO3ALIAIIIEHHOM HCTIOTHEHHH C CAMOCTOSTEb-
HOJ ANEKTPONPOBOAKOR H PA3MEIEHHEM BBLIKIIHO-
yaTens W NpeJoXpaHMTe s BHE MOMEIICHHS KO-
TeabHONH DTO OCBeleHHE HCTONb3YeTCs TPH T~
roToBKe TasuGUIHMPYEMbIX KOTENBHBIX K IYCKY.

BekTpOABUraTeNd H ycKoBas ammapatypa K

BBITSOKHBIM BEHTHJIATOPAM, KOTOPLIC YCTAHARIH-
BAIOTCA B TIOMCIUCHHAA Ta3uQUIHPYEMBIX OTOTH-
TENbHBIX KOTEJILHBIX, BCTPOCHHLIX B 3JTAHUSA, OJIK-
HBI OBITH B3PLIBO3AIHIIIEHHEIMH B COOTBETCTBHH C
TpchoBanuamu TIYD  BenTHiAuMs HpoOM3BOACT-
BEHHBLIX M TPOH3BOACTBEHHO-OTOTHTENILHBIX KO-
TEeJNBHDIX, @ TAKXKC 1IeXOB HPOMBIILICHABIX H KOM-
MYHQJILHBIX TPEANPHATHH JO/IKHA COOTBETCTBO-
BaTh TpebosanusaiM CHull no pasMewmeHHoMy B
HHUX TIpoM3BOACTRY. JJomomutensubie TpeGoBaHus
K OTHM MOMEIIEHHAM N0 BEHTHJIAUHM NPH MCIIOJb-
30BAHUH 430BOTO TOIUIMBA HE NPEABABIAIOTCS.
B noMeiieHHAX BCTPOEHHLIX OTOMMTEILHBIX
KO1¢IbHBIX J10JIKCH 00CCTIeYHBATHCS TPEXKPATHLIH
Bo3ayxoobmen B Teuenne | u. O6veM Bo3myxa,
HeoOxoauMoro TS obecricYeHHs CKUraHus rasa,
CNelyeT yYUTHIBATb ROMOMHATEILHO [TpHTOK BO3-
AyXa B TNOMEIICHHE NOJDKEH OCYHIECTBIATBCHA 33
KOTJIaMHU, 4 ero yJalieHne - u3 pepxucii 3oupl. [Mpu
HCHOJIb30BAHMM CHHXKEHHBIX TA30B y[IaJCHHE BO3-
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JyXa W3 TIOMCIeHHs (He MeHee 2/, Bosayxoobme-
Ha) JOJIKHO TIPOU3BOMHTLCH H3 HUKHEH 30HBL

IMoMemenue rasudUEPOBAHHOK KOTENLHOM,
BCTPOCHHOW B JXHIIOE HIIH OOILECTBEHHOE 3/IAHHE,
JOJIKHO MMETL CAMOCTOSTENILHBIN BLIXOJ, HE CBS-
3aHHBIH € BBIXOJAMH H3 APYIHX TMOMELIEHHH.

Paccrosare Mex Ay BLICTYNAIOIMMH 4aCTIMHU
ra3oBbIX TOPENOK (KM apMaTypbl) H CTEHAMM HIH
JIPYTHMH 4acTAMH 31aHuil JOJIKHO ObITL He MeHee
1 M.

Tonku M ra3oxoAbl KOTJIOB, Ne4ed H ApYyrux
ra3onoTpebIsIommX arperaros oG0Py yIoT B3pLIB-
HBIMHU KJIANAHAMM, YMEHBUIAFOIIHMH NOC/EACTBUS
B3pLIBA ra3oBO3/IYILIHON cMecH. BaphiBHLIE Kiana-
HBI JOJDKHBI OTKPBIBATBECA B ClIyYae B3PbIBA ra3o-
BO3/IYIIHOW cMecH M cOpaceiBaTh W30LITOYHOE
IaBliCHHE B TIOMEIeHHE WIM OKPYXaIoIYIO0 aT™MO-
chepy. Knanaubl M3roToBJISIIOT B BHAE OTKHJHBIX
HJIH BMAa3aHHBIX B OOMYPOBKY HJTH CTCHKH MeTall-
JIMYECKHX (YTEpPOBAHHLIX ABEPOK 6e3 3amopHbIX
mexosl. BapuiBHbie KinanaHol cieayeT YCTaHaBJIH-
BaTh B BEPXHHX 4YacTdX TOMOK M ra3oXo/lOB, a
TAaKkKE B MECTax, rA¢ BO3MOXHO oOpa3zoBaHue
ra30BBIX «MEIIKOB».

Ha' npoMBINIJIEHHEIX TeYax ¢ OTBOAOM Ipo-
JYKTOB CrOPAHHUS IOJ 30HT HIM B HEX YCTAHOBKA
B3PBIBHLIX MPEIOXPAHHTENBHBIX KJIATAHOB HE 008-
3aTesTbHA.

BapriBHble TIPENOXPAHMTENLHBIC KJIATAHDI
JIOJDKHBI  pacrojiaraThcs B MecTax, Oe3omacHbIX
A obcnmyxuBaromero nepconana. Ilpuw weBo3-
MOHOCTH YCTAHOBKH B3PbIBHBIX KJIAMAHOB B Ta-
KMX MecTax CleyeT npeAyCMOTpeTh 3amMTHEIE
yeTpoiicTBa Ha ciyvali cpabaThiBaHMs KjanaHa,
IMnomanas OAHOrO B3PHIBHOIO KJIANaHA, YCTAHAB-
JIMBAEMOI0 Ha TIPOMBILIJIEHHBIX arperarax, JoJK-
Ha GbITh He Meree 0,05 M2, O6mas miomame H
YUCJIO YCTAHABJMBACMBIX B3PLIBHEIX KJIATIAHOB
onpeaenserca H3 pacdera 0,05 m? Ha 1 M® BHYT-
peHHEro o0BEMa TOTIKH M Fa30X0N0B MPOMBITILIEH-
HOro arperara.

Kaokaslii KoTen ¢ KaMepHBIM CHHIAHHEM TOT-
JIMBA JOJIKeH ObITh CHabXeH B3PHLIBHBIMHM Mpeao-
XPaHUTEIbHbIMH KJIANAHAMMH, YCTAHABJIMBAEMBIMH
B 0OMYpOBKe TONKH TOCJEHEro ra3oxoaa Koria,
3KOHOMai3epa M 3010YJIOBHTEIS.

B xornax mpomssoauresnwHocTeio 10-60 T/9
o0mas mIomanb ce4eHHs B3PLIBHBIX NMPEIOXPaHH-
TeJILHLIX KJI4aTIaHOB, YCTAHABJIMBAEMBIX B BEpXHEH
4acTH OOMYPOBKM KOTJIA Ha/l TOTKOH, JOJIKHA
6biTh He Menee 0,2 M2,

Ha xaxaoM M3 NepeYrciIeHHBLIX ra3oXolos,

KpoMe TONKH, YCTAHAaBJMBAETCS HE MEHee IBYX
B3PLIBHBIX NPEIOXPAHUTENBHEIX KITANAHOB ¢ 00-
med 1olaaso cedenus He Meee 0,4 M2,

B3priBHBIE TNPEMOXPAHHTETBHBIC — KJIAIAHB
MOXHO HE YCTAHABJIMBATH B OOMYpOBKE OHOXO-
JIOBBIX TIO /ILIMOBEIM ra3aM KOTJIOB ¥ B ra3oxosax
nepes ALIMOCOCAMH.

Jlns MpoBeTPHBAHMA TOMOK HepaboTarommx
KOTIIOB B BepXHEH 4acTH MmMOEpOB, YCTaHOBICH-
HBIX B GOpoBax, npejycMaTpHBAKOTCH OTBEPCTHA.
Jinamerp dTHX OTBepCTHH 3aBHCHT OT KOHKPETHBIX
YCJIOBHI, HO J0JKeH OLITh He Menee 50 Mwm.

Ecnu TIpOMBIIIIEHHBIC arperathl NEPeBOAST
Ha Ta30BOE TOMJIMBO, PACYETOM MPOBEPSAIOT [0-
CTATOYHOCTh TINMOIANM CeYeHHS ABIMOXoa0B (6o-
POBOB) IS OTBOJA TIPOAYKTOB CrOPAHHS rasa.

Ipy UCNOIb30BAHUK ra30BBIX TOPEIIOK C PH-
HYAMTENbLHOM moauell Boaayxa Heobxomumo obec-
NEeYHTEL aBTOMATHYECKOE OTKJIIOYeHHe TIOJa4H ra3a
B FOPEJIKK 1IPU NafCHHH JAaBJICHUS BOZMYXA HHXe
ycraHoBlieHHoro npenena. Ilepen ropenkamu, B
KOTOPEIE TIO/Ia€TCA rOTOBas ra30BO3AYILUHAS CMECh,
JIOJKHBL OBITL YCTAHOBJICHBI OTHETIPErPajiHTENH,
BBLITIOJIHEHHBIE U3 JIATYHHOH MJIM CTaILHOM CeTKH ¢
pa3Mepamu siyeek B ceTy He Gosee 1,5 x 1,5 mm.

Ha arperarax, HMeOmMX ABIMOCOCHI, NPe/Iyc-
MaTpuBaercs GNMOKAPOBKA, OTKJIIOYAIOMAN MOJa-
4y ra3a mpH OCTAaHOBKE JABIMOCOCA.

IMpu razoob0pyNOBaHHH NPOMEIIUIEHHBIX Le-
XOB YCTaHABJIMBAIOTCH CJEAYIOIIHE KOHTPOJbHO-
H3MEpHTeNIbHBIE mPUOOPLI:

M4HOMETP I 3aMepa MABICHHS Ta3a Ha
BBOJIE ra3olpoBoja B 3/IaHHe;

MAaHOMETp Ha Fa30MPOBOAE MEPE ropeKaMu
y KaxJoro ra3ouciofib3yiomIero arperara;

MaHOMETP Ha BO3JYXONIPOBOJAE TEpen ropei-
KaMH y KaXJOro H3 arperaroB, HCTIONb3YIOLHX
ropeJiki ¢ NIPHHYAMTENILHON mojaveit Bo3ayxa;

TATOMEPHI /I H3MEPEHHS Pa3peXXeHUs B TOM-
Kax arperartos;

TpHOOPLI IS M3MEPEHHSA KOJIHYECTBA PacXo-
AYEMOro rasa. '

Kpome Toro, creflyer ycTaHaBIMBAThL KOHT-
POJILHO-H3MepHTenbHLIe npubopLI, Tpebyronmecs
Juis ofecneyeHUs COOTBETCTBYIOIIHX TEXHOJIOTH-
YeCKHX DPEXMMOB WM KOHTPOJIS 33 KavecTBOM
cxuranus rasa. Ilepea kaxaeiM mpubopom mpe-
JMYCMATPHBAETCA OTKIIIOYAONIEE YCTPOHCTBO.

lazupuumMpyemble nPOU3BOACTBEHHBIE arpe-
raThl JO/MKHEI ObITE O0OPYAOBAHBI ABTOMATHKOH
Geszonacnoctd, obecnieynBaromed npexpaieHue
moJaYy raza Tpu:
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HEMIONYCTHMOM OTKIOHCHHH JAaBIEHHA rasa
OT 3a/1aHHOTO;

NOTacaH¥H IJIAMCHH Yy pabovuX ropeyiox mwiu
rpyImel rOpesiox, oObeANHEHHRIX B GJIOK;

YMEHBILCHHH Pa3pPeXeHHs B ToNKe (414 arpe-
raToB, 060pY/10BaHHBIX ABIMOCOCAMM HIIH HHXKCK-
HMOHHEIMH [OpeTKaMHu);

HOHWXEHHH [aBJIEHWA BO3JyXa (418 arpera-
TOB, 06OPYAOBAaHHBIX rOPeNKaMi ¢ NPHHYAHTENb-
HOH Mojauei BO3Oyxa).

Honyckaercs He obopyaoBaTh NPOM3BOACT-
BEHHEIE arperaThl aBTOMATHKOH Oe€30macHOCTH,
obecneunBaromeil MpekpaleHie NoAaYH Ta3a npu
NOracaHHWM TUIAMEHH y pabovlx Topenok WM
rpyIIB! TOPEJIOK, ECIH TEXHOJIOrHYECKHt npouece
CKHMaHNA ra3a ¥ ycjaoBHA IKCIUIyaTAIWH arpera-
ToB (TeMIepaTypa B TOHNOYHOM IPOCTPAHCTBE,
YHCJIO M Pa3MeILeHHe TOPEeJIoK, YacToTa OCTaHo-
BOK M NyCKa arperaToB H Jp.) obecrneuydBaroT
HezonacHOCTE paboThl razupuIMpyeMBbIX arpera-
TOB.

JIna npou3BOACTBEHHBIX arperaTos, OT/Aelib-
HBIX TOPEJIOK MM TPYNOLI TOPesioK, oOnenuHes-
Hbx B 0JI0K, MMEIOIMX HOMHHATLHYIO TEIUIOBYIO
MOIHOCTE MeHee 5,6 kBr, aBromaTuky 6e3omnac-
HOCTH JONYCKAaeTcs He Npe/lyCMaTpHBATh.

Heo6xomuMocTh 060py1I0BAHHA NPOU3BOJCT-
BEHHBIX arPeraToB aBTOMATHKOM ANA OTKIIOYEHUA
ra’a IpH HAPYLIEHHH YKa3aHHBIX BBIIIE MapameT-
poB H obecmieveHHs aBTOMATHYECKOI'Q DEryJIHpo-
BaHHA MPOLIECCOB TOPEHHSA PEILAETCA B 3aBHCHMO-
CTH OT MOIIHOCTH, TEXHOJIOTHHA H PeXHMa paboThsi
arperaTos W ONpefesseTcs 3aaHHeM Ha NPOEKTH-
pOBaHHE.

[lnsa npoM3BOACTBEHHBLIX ArperaTos, HE Jo-
NYCKAIOUIHX NEPEPLIBOB B NOAa4e ra3a, OTKJHOYe-
HME TIO[d4H ra3a B CHCTEME aBTOMATHKH Oesomac-
HOCTH MOXeT OBITh 3aMEHEHO CHrHau3aruei o6
W3MEHeHHH KOHTPOJIMPYEMBIX NMapamMeTpoB.

18.2. OcobennocTn ycrpolicTa
BHYTPEHHHX ra3olipoBOJd0B
NPOMBINLTEHHLIX 3/1aHUH

Bo Bcex ciy4asx Ha NPOMBIIUIEHHBIX H KOM-
MYHAITBHBIX TIPEANPHATHAX [JaBJICHHE rasa nocie
['PIT wma TPY He MOMKHO NMpeBBIIATH 3HAYCHHA,
TpebyeMOro s HOPMaibHOH paboThl ropenox
arperaTos, UCIMOJB3YIOIUMX ra3.

la30npoBOKEI MOKHEI BBOJWTHCA, KaK Tpa-
BHJIO, HETNIOCPEACTBEHHO B NOMEINEHHE, I'/le HaXo-
AATCA ArperaThl, HCIOMB3YIOUIHE 1a3, WK B CMEX-

HO€ NOMELIEHHE, COCAHHEHHOE ¢ HUM OTKPBITBIM
npoemom. Ha BBOAe rasompoBoja B nomewieHHe
YCTAaHABIHBAIOT OTKMIOHANOIIEe YCTpOHCTBO B
JIOCTYIIHOM H OCBELIEHHOM MECTE.

IIpu mpokianke Ta30mpoBoga B 30HE HENO-
CPE/ICTBEHHOrO TEILIOBOTO H3JIY4YeHHS TOIOK NpO-
H3BOACTBEHHBIX A4rperaToB ciefyeT o06ecrneYHuTh
TEIJIOBYH) 3AIUTY TpPY6.

Ta:onpoaonb! HEX0B NPOMBHIUIEHHBIX npen-
TNPHATHH H KOTENBHBIX JOJDKHBI o6opynoBaThca
NpoayBOYHEIMH  TpybOnmpoBoJamMH  (cBEeuaMu).
TIpoaysounEle Tpy6ONpPOBOABI MOIKHBI TIpedycC-
MAaTPHBATLCA OT Haubonee YA4JIEHHBIX OT MeECTa
BBOJI4 YYaCTKOB ra3ornpoBOa, & TaKXEe OT OTBO-
JIOB K KaX[OMy arperaTty mnepel HOCIEQHHM IO
XO4y Tra3a OTKJIIOHaKIUM YCTPOHCTBOM.

IMponysounsie TPYGONPOBOALI AOIKHEL Bbl-
BOJHMTHCA BBIIIE KADHH3A 31aHAA He MeHee YeM Ha
I M, npu 3TOM 10/1kHA GBITH HCKIOUEHA BO3IMOXK-
HOCTh NONAJaHHA aTMOC(EPHBIX OCaJKOB B TpPY-
6ompoBO ¥ NPOJYBOYHBIX ra30B B 3[aHHME U
NOMEIICHHA, PACHONIOXEHHBIC DAOM. Paccron}iue
(no BEPTHKaNH) OT KOHLEBBIX Y1aCTKOB MPOAYBOY-
HBIX cBeveH M0 MecT 3abopa Bo3ayXa ANs npHTOY-
HOM BEeHTHJIALMA JODKHO ObITh He MeHee 3 M.

Joenyckaercs 06beAMHEHHE TPOAYBOYHEIX TPY-
60onpoBO/I0B OT ra3onpoBOJOB C OAHHAKOBBEIM
nasjieHdeM rasa. He gomyckaerca obbeqHHEHHe
NpoJlyBOMHEIX TPYGONPOBOAOB /IS TA30B, UMEIO-
IMX IUIOTHOCTH OOJIBINE NJIOTHOCTH BO3AyXa.
JuameTp npoayBouHOro TpyGomnpoBoaa AoJKeH
omiTh He MeHee 20 mMm. Ha npoaysodHom Tpybo-
npoBojie CIEYeT NpeAyCMATPHBAaTh IWITYLEP ¢
KpaHoM juia 0T60pa npo6sl B HEaAX BO3IMOXKHOCTH
OnpenecHus CKOHYAHHWA NPOJYBKH, €CJIM HENb3A
ACNOJb30BaTh IUTYLED JUIA NPUCOEAHHEHHA 3a-
najibHAKA.

[Ipu pacnonoxenun 37aHHA BHE 30HBI MOJI-
HHE3AIIHTHl BRIBOJALI NPOAYBOYHHIX TPYOOTIPOBO-
JI0B JIOJDKHBI 323eMIIATHCA.

18.3. Buifop ra3oBuix ropeiiok

CornacHo «IIpasuyiam MOAL30BAHES Ta30M B
HapOJHOM X038HCTBE», KOTOPhIE BBElEHLI B Jeii-
crBHe ¢ | auBapa 1986 r., o6a3aTeNBHBIM 478 BCEX
NpeNpHATHA H OpraHu3audii, notpeGisronmx
OPHPOAHBIA M NONYTHBIA ra3s, a Takke MPOEK-
THPYIOLLHE CHCTEMBI ra30CHAGKEHHS W TA30HCTIONb-
3yroulee obopynosanue, npd BeIGope ropeniovHBIX
YCTPOHCTB ClefyeT NpeayCMaTpPHBAThL: NpPHMEHE-
HHE ra3orope/iovHBIX YCTPOHCTB, COOTBETCTBYIO-
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wrx aeiicreyionmM 'OCTam w npoueqmumx roc-
HCIBITAHHA; YCTPOHCTBO PE3EPBHOTrO TOIJIHBHOTO
xo3siictea B cayuasx, ecnu Tocnnanom CCCP
OTpeflesieH0 HajW4YHe PEe3epPBHOTO (aBapuiiHOTO)
TOILUIHBA; BO3MOXHOCTHL OBICTpOro nepexoaa c¢
rasa Ha pe3epBHEIH (aBapWilHBIH) BMI TOIIHBA
6e3 CcymecTBeHHOH pPEKCHCTPYKIIMH TOIUIMBHBIX
YCTPOMCTB, aBTOMATHKH M TPyOONpPOBOI0B OCHOB-
HOrO H PE3CPBHOTO TOIUIHBA; OXPaHY OKPYXKdlo-
mieil cpejibkl OT BPEQHBIX BRIOPOCOB M NPOTHBO-
' IryMHBIC MEPOTIPHATHSL.

["a30BbIe FOPETKH OKHLI COOTBETCTBOBATEL 06-
1k TexandeckuM TpeboBanuam F'OCT 2120483
¢ u3m. «l"openku razoBble NPOMBIILICHHBIE?.

[IpuHATHIE 015 YCTAHOBKHM B TIPOMBIIUICHHBIX
arperaTax ra3oBhle TOPEJIKH JOJkHEI oBecneun-
BATE XHMHYECKYIO NOJIHOTY cxkuranus rasa. Ilo-
TEpH TEMJIOThI OT XMMHYCCKOH HEMOIHOTHI rope-
HHMA Ha BBIXOAE M3 KaMephkl FOPEHHA TEIUIOBOTO
arperata B Juana3oHe pabouero peryimpoBaHus
ropesiku He AOmKHO ObITh Gonee 0.4%.

ConepxaHAe OKUCH YIJIEpONd B NPOAYKTAX
cropannsa ¢ Temrepatypoit g0 1400 °C Ha BbIxoze
H3 KaMmephl TOPeHHs TelJIOBOro arperatra B mepe-
cueTe Ha CyXue NPOAYKThI CrOPDAHHA NPH TEOpE-
THYECKOM KOJWYECTBE BO3AyXa HE JOJKHO OBITH
6onee 0,05% mno obwemMy BO BeceMm /AdanasoHe
peryJiHpoBaHHA.

YpopeHb 3ByKa npH paboTe ropeikd He N0J-
KeH npeBblIaTe 85 nbA.

"ope/IKH HOMHHAJIBHOH MOLIHOCTBIO CBBIIIE
0,1 MBT noskHbl ObITE OCHAINEHBI 3aNaJIbHBIM
YCTPOHCTBOM HJIM 3amanibHOM ropenkoi (nepesoc-
HOH WM CTAIMOHAPHOH).

la30Bble rOpesKM MOTYT OBITB: C DYYHBIM
YHpPaBJICHAEM, TIOJYABTOMATHYECKHE U ABTOMATH-
yeckde. Y TOpeloK ¢ Py4HBIM YIpapJieHHEM pO3-
KHI, U3MEHeHHE pexuMa paboTel u Habaronenue
3a paboroit BemomHseT omepartop. [TosyasToma-
THYECKHE IA30BBIE FOPEJIKH JOIKHBEI 00eCcTIeYHBaATh
JAWCTAHITMOHHBIA PO3XAT U OHTH 060pYZOBaHBL
YCTPOHCTBOM KOHTDOJA IUIAMEHH, 3aNOpHBIMU
KJATIaHAMH H CPEJICTBAMH CHTHaNM3aluH. ABTO-
MATHYECKHE Ta30BbI€ TOPEJIKH AOJDKHE! OBITH 060-
PYyAOBAaHBI ABTOMATHYECKH ACHCTBYIOIMMH YCT-
pOHCTBAMH: JHCTALUHOHHBIMH 3aNaIbHUKAMH, YCT-
poﬁcrnamu KDHTPOJ’I.’] TNJIaMEHH, JABJICHHA ra3a u
BO3/YXa, 3alOPHBIMHM KJIAllaHAMM M CPEACTBAMU
yNpaBicHHA, PeryJIHPOBAHUA M CHUTHAJIN3ATIHH.

Tasosele ropenku, o6opymOBaHHBIE CPEACT-
BaMH aBTOMATHYECKOTO YNPABJIEHHA M PEryJupo-
BaHHA, CKOMIUIEKTOBAHHBIE C ABTOHOMHEIMH BeH-

THIATOPaMH B eiiHbIe 6J10KH, 00pasyroT GiouHble
ra30Bbi€ TOPEJIKH.

ABTOMATHYCCKNE W TIOJYABTOMATHYECKHE Ia-
30BBIE TOPEJIKH, NYCKOBas MOIIHOCTB KOTOPEIX
npesblmaer 0,4 MBT, nomkHb OBITE OCHaMIEHE
CTALMOHAPHBEIMHE 3aMaibHEIME TOpenkamu. Moin-
HOCTb 3aNaJIbHON FOPENKH HE J0JDKHA NPEBLILATE
5% HOMHHAJNBHOH MOLHOCTH OCHOBHOM TOpENKH.
[lonBon raza x 3anajabHON ropeike JODKEH ObITh
HE3aBHCHAM OT TNOJBOJIA €r0 K OCHOBHOM ropeske.

18.4. OGecneuenne 3¢dexTHBHOCTH
ACNO.Tb30BAHAA raza

CornacHo «[IpaBriam noib30BaHHA ra30M B
HAPO/IHOM XO3sIACTBE» B NPOEKTE JOJKHA ObITh
obecnevena BbicOKas 3(hEXKTHBHOCTb MCIIONb30Ba-
HHA ra3a B pe3y.’bTaTe NPHHATHA ONTHMAJLHRIX
OPOEKTHBIX PEHICHHH, BLIOPaHHBIX HA OCHOBE Ba-
PHaHTHBIX TpopaBoTok; NpUMeHeHus Haubonee
IKOHOMHYHBIX TEXHOJIOTHYECKHX CXEM, NPOLECCOR
H 00OpYAOBaHMA, OTBEHAIOMIAX COBPEMEHHBIM
JIOCTHXEHWAM HAayKM W TEXHHKH; Haubojee mon-
HOTO HMCHOJb30BAHWA TENAOTRI OTXO/SIUHX ra30s
B pa3JIMuHBIX TEXHOJOrMYECKHX npoueccax, pabo-
TAIOMAX NpH GoJiec HU3KUX TeMIIepaTypax, B KOT-
JIAX-YTHIIH3ATOPAX, PEKYNEPATOPAX M KOHTAKTHBLIX
3KOHOMaH3epax; TINAaTenbHOH H30MALHMM arpera-
TOB ¥ TENJONPOBOJIOB; NPUMEHEHHA ABTOMAaTHYec-
KHX CXEM DEryJIMpPOBaHHA TEILUIOBBIX MPOLECCOB;
00OPYIOBAHMA ra30HCIOJB3YIOUMIMX  YCTAHOBOK
KOHTPOJBHO-U3MEPHUTEIIBHBIMH npuﬁopaMH.

Cornacio «TpebosaHusM OpraHoB rocras-
HaA30pa K perucTpaluH MPOEKTOB rasocHabxenns
OPeIPHATHA M YCTAHOBOK», YTBEPXKICHHBIM B
1985 r., npoexT n0/pkeH OBITH BBINOJHEH B COOT-
BETCTBMH C TEXHHYECKHMM YCJIOBHAMH OpraHoB
Tocrassaniopa Ha MPOEKTHPOBAHME ra3zonorped-
JAOIWAX NPEANPUATHA M ra30HCHONB3YHOMIETD
obopynosanus. ITpoeKTs PErHCTPHPYIOTCA B Tep-
puTOopHanbHO# WHcnekuMH (oTaescHuu) [Mocras-
HaJ30pa, B 30HE JEATENbHOCTH KOTOPOM 3aIUIaHu-
POBaHO CTPOHTENLCTBO Ta30N0TPEOIAIOMWEro Npen-
NpUATHA (YCTAHOBKH).

KpuTtepuem addextuBHOCTH PabOTHI yCTaHo-
BOK, HCIOJIB3YIOIIMX Tra30BOE TOMIMBO, ABISETCHA
KII[ arperaTtoB M yJIeNbHBIA Pacxoa ycaOBHOro
TOMJIMBA HA €HHHUIY BHIPAOOTAHHON MPOMYKLUMH.

ITpoeKTHPOBIAKAM H 3KCIIYaTAIlMOHHHKAM
Tra30HCIONL3YIOMHX YCTAHOBOK TIPH NPOEKTHPO-
BaHWM U IKCILIYaTAIMHA CJIEAYET IPeycMaTPHBATE
yAelbHBIE PACXOAbl YCIOBHOrO TOIUIWBA, HE Tipe-
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BRINAIONINE yAEARHBIX HOPM, YCTaHOBJIEHHEIX Ha
JJAHHBIH NEPHOJ COOTBETCTBYIOLUMH MHHHUCTEPCT-
BAMH HJIH JIPYTHMH QUPEKTHBHBIMH OPraHW3aIAs-
Mu. ¥ nenbHbie HOPMBI PACXO/A YCIIOBHOTO TOILIH-

B2 NEPUHOIHYECKH NEPECMATPHBAIOT C NENBIO HX
yMeHbIneHus. Meroasl noswlmenus s¢dexTusHO-
CTH HCTIOJIb30BAHWSA ra3006pasHOro TOIMIHBA OlM-
CaHbl B CHEIManbHON JIHTEpATYpE

TJABA 19. TASOCHABXKEHWE CKMXEHHBIMHU II'A3AMM

lazocHabxkeHne CKUKEHHBIMH I'a3aMH ABJIA-
eTcA 4acThio 00weH CXeMBI ra3ocHalkeHHs TOpo-
JIOB, IIOCEITKOB H CEJIbCKHX HACEJIEHHBIX NYHKTOB H
JIOMKHO TNPETyCMAaTPHBATHCS TIPH OTCYTCTBHH
NMPUPOJHOrC rdsa WK TEXHHKO-3KOHOMHYECKOH!
Heleecoo0pa3HoCTH ero mcnoab3oBaHusa. CHab-
XeHue NoTpeOHTeNel napaMu CHKMKCHHBIX Yrie-
BOJOPO/AHBIX [430B OCYIECTBIAETCH OT MHIWBH-
JYANLHBIX HIIM TPYNNOBBIX OGAaTOHHEIX YCTAHOBOK
H OT pe3epByapHBIX YCTAHOBOK.

ITpH NpOeKTUPOBAHHH OOBEKTOB ra3ocHabxke-
HHAA CXHXCHHBIMH TId3aMH CJ'ICleBT y'{HTHBaTb
Takxke TpeOoBaHHA, NPHBEIEHHLIE B ra. 16—18.

[Mpu onpenencHuyl TpebyeMoro Yucna U BMec-
THMOCTH Oa/UTOHOB TpPYNIOBLIX YCTaHOBOK MWIIH
pe3epByapoB pe3epBYapHbIX YCTAHOBOK, NPOH3BO-
JAMTENLHOCTH, HEODXOAMMOCTH NpYMEHEHUS HCTIa-
pHUTeJieii HITH CMECHTEJIbHBIX YCTPOHCTB, PaccTos-
HAS OT COOPYXEHHWH M KOMMYHHMKauwWi, Tpefosa-
HHil K TOMEINEHMAM, 3JIEKTPOCHAOKEHHAIO, HEDKE-
HEPHOMY H IEKTPOOGO PY/I0BAHHIO, MOJIHHE3AII|H-
Te M CBA3H CIEAYET PyKOBOJICTBOBATRCSA Pa3jciioM
9 CHuIT 2.04.08-87.

IIpn npoekTHPOBaHUHM CHCTEM ra3ocHabxe-
HHA, NPEHA3HAYEHHBIX A1 CHAOKEHHA CXKHMKCH-
HBIMU Ta3aMH TOTpebHTeneif, pacnonoxkeHHbIX B
paiioHax ¢ ceiicMu4HOCTRIO 7 BannoB M Golnee, B
30HAX PACNPOCTPAHEHHA BEYHOMEDP3JBbIX I'PDYHTOB
H B APYrMX OCOOBIX YCIOBHAX, HeoOXOAUMO HO-
HONHUTEIBHO YHHTHIBATH TPEOOBAHHA, NPEAYCMOT-
peHnbie pazgenom 10 CHull 2.04.08-87.

Huansnayansnoii 6a110nn0ii yeranosikoi cuu-
TAETCA YCTAHOBKA ra3ocHabkKeHMA, MMEIOIIas He
fonee nByx 0a/UIOHOB W NpeJHA3HAYEHHAS A
cuabxenus rasoM mnortpedureneit ¢ HeGomblmm
pacxo/jioM rasza (6eITOBEIE HYXJbl KHJIBIX [OMOB,
ofImecTBEHHBIX 3MaHMA W T. 1.).

YeTaHoBKy 0ajliioHOB CO CHHKEHHBIMH rasa-
MH JIOMYCKaeTCH MPEAYyCMATPHBATh KaK CHAPYXH,
TaK W BHYTpH nmomemenui. [Ipn sToM ycranoBKY
0a110HOB BHYTPH TOMEIECHHHA ClelyeT npenyc-
MATpHBaTh TOJBKO B OJHOITAXHBIX 37aHUAX, a
TAKKE JABYXITAXKHBIX 3TaHHAX, UMEIOIIHMX HE Bosee
YeTHpeX KBAPTHP.

Pasmemats GannoHel BHYTpH 37aHHH 0o0lue-
KATHA HE pa3pelIacTcd.

IIpn rasuukaiMy CymIECTBYIOWIErO KHIJIOIO
doHma nonyckaerca ycTaHOBKa DaJIIOHOB CO CXKH-
EHHBLIMH Fa3aMH BHYTPH MOMEINEHHH ABYXITax-
HbIX 3/aHWH, ¥WMeromMx He Gonmee BOChMM KBap-
THP.

Bannonsl, pasMeniaeMeie npy MOHTaXe ycTa-
HOBOK CHKHXEHHLIX Ta30B B 3[aHHM, JOJKHbI Ha-
XOIUThCS B TEX Xe MOMEILCHUAX, [/le PACHOJIoNKe-
Hbl ra30BbIe NpHOOPEL. B onHOM nmoMereruy pas-
peniaeTcs YCTAHABJIMBATHL, KaK NPABUIO, OJUH
6annoH BMmectumocThio He Gonee 50(55) s Jo-
NYCKAeTCH YCTAHOBKA B OJHOM IOMEILEHHH JBYX
6aIoHOB BMeCTHMOCTERIO HG Gosee 27 1 Kaxabrii
(OOMH M3 HMX 3amacHoOM).

TemmepaTypa Bo3ayXa B NOMEIIEHHH, TIae
YCT2HOBIIGHB! OalIOHBI CO CXHKEHHBIM Ta3oM,
a0kHa ObiTh He Bhimme 45°C.

IMoMenennsa, B KOTOPHIX YCTAHABIHBAKOT
npubopsl, noTpebistomue ras, ¥ 6anioHb ¢ ra-
30M, JOJIXKHBI OTBEYATb TPeOOBaHHUAM, MpPEeaBLAB-
NAEMEIM K TOMEILEHUAM, B KOTOPhIX YCTAHABIIH-
BAaIOT Ta30BBIE IJIATHL.

Ycranoska 0aJIOHOB € ra3oM He J0NyCKa-
ercs:

B TOMEIICHUAX, TOJ KOTOPHIMH HMEKTCH
noApaJibl W morpe6a, BXOJ €CJH B HUX OCYIUECTB-
JIAETCA H3 3THX NOMELUCHHI,

B LIOKOJIbHBIX M MOJABAJIbHBIX MOMEIUEHMAX;

B XKHJIBIX KOMHATA4X;

B KYXHSIX, PACHOJIOKEHHLIX HEMOCPEACTBEHHO
non GONbHUYHBIMH NANATAMH, ayIATODHAMH |
KJACCAMH yueGHBIX 3aBEICHMIA, a Takxe noj doiie,
3PUTENBHBIMH, 00€IeHHBIMH, TOPrOBLIMH 3a/1aM#A
HOT.IL

BamnoHbl B KYXHSX Cl€JyeT pasMeliaTh B
MeCT4X, JOCTYNMHBIX JJI1 HX OCMOTPAa M 3aMEHBL
Bannousl gonxHb kpenuthes K crene. Kouerpyx-
M KpemjieHus JOJDKHa obecnedyWBaTh OBICTPOE
oTcoeanHenue GamioHoB. Paccrosuue ot Hajuno-
HOB 0 I'a30BOH ILUTMTHI CJAEAYET NPEAYCMATPHBATH
He meHee 0,5 M; 10 pagHaTOpOB OTOIUICHMS HIIH
negn — 1 M; o TONOYHBIX JBEpOK meun —2 M. Pac-



144  Taasa 19. TazocHabycenue cHCUMEHHbIMU 2a3avu

cTOsHKME OT DANIOHOB A0 PAaaWATOPOB OTONJIEHUWA
¥ TeuH IomlyckaeTcs ymeHwmnaTs go 0,5 M mpu
YCT2HOBKE 3KpaHa, NPEJoXPaHsolEro 6auIoHbI
OT HArPEBAHHWA, IIPH 3TOM PACCTOSAHHE MEXAY
9KpaHOM H Oa/UIOHOM JOIKHO OBITh HE MEHee
0,1 m.

Kaxnas GajiioHHAS yCTAHOBKA TIPH pa3Me-
micHud 6a’soHOB Kak B 3/IaHWHM, TaK W BHE €ro
JIOJKHA MMETE PeryasTop (PeaykTop) s CHHXe-
HHA JaBJICHHsA rasa.

Ipu paamenicHUH BHe NoOMenIcHuH GannoHBI
YCTAHABIIMBAIOT B 3aNMPAIOLIMXCA IUKadax HIH
noj 3aNHPaOMMMHECA KOXYXaMH, 33KPBIBAIOLIH-
MH BEPXHIOIO YaCTh 6aNIOHOB H PETYJATOP AAB-
nenus raza. lxadel ¥ KOXKYXH JOIKHEI UMETh
NPOPE3H WM KAO3IWHHBIE PEIIETKH JUIA NPOBET-
pHBaHHUA.

bajnoHs! y cTeH 30auKil NOMKHBI YCTAHABIIA-
BATHCA HAa paccTosHuA He MeHee 0,5 M oT ABepel w
OKOH NEpBOro 3Taxa ¥ 3 M OT OKOH u JBepei
1IOKOJIBHBIX W TOJBAJBHEIX 3TAXEH, OT KOTOANEB
NOA3EMHBIX kommyHHKaum‘.i b | Burpcénux AM.

Pa3smeruende Ga/UIOHHBIX YCTaHOBOK €O CTO-
POHBI I'IABHBIX (pacasioB 3/aHMii W B Mpoe3lax ¢
MHTEHCHBHBIM JIBMXEHHEM TPAHCNOPTA HE JOMY-
CKAeTCH.

IMpoknaaKy ras’onpoBoja CKHXEHHBIX Ta3os
ClIelyeT MpeXyCMATPHBATE C YKJIOHOM B CTOPOHY
OayumoHOoB. BeicOTa NpOKAaJkH Ta3ornposBoaa oT
MoJia BHYTPH TIOMEIUEHWSA JOMKHA NPHHAMATBCS
ne meree 0,7 m. [lonyckaeTca yMeHBILEHHE BhICO-
THI IPOKJIA/KHA TA30NMPOBO/A OT NO0Jd TNOMEINEHUs
10 0,1 M Ha OTAENBHBIX YYaCTKaX NPH OTCYTCTBHH
HA ITHX YYacTKaX OTKJIIOYAIOIHX YCTPOHCTB.

I'pymmosoii 6ainoHBOH YCTAHOBKOH CYHTACTCA
yCTAaHOBKa ra3ocHabkeHHs, B COCTaB KOTOPOH
BxoauT Gonee AByX GaoHOB. BajJaOHBI JOKHBL
pasMelaTbcs B 3aMUPAIOIIMXCH ImKadax wWix
MMETh 3aLMTHEIE 3anuparomdecs koxyxd. Ilka-
¢l ¢ Gannonamu 1 GaJIOHEL, 3ALUMILECHHEIE KOXY-
XaMH, JOJIKHBI YCTAHABIMBATHCA Ha (yHnamenTe
W3 HeCropaeMblX MaTePHAJIOB, BRICTYNAOIEM HaJl
ypoBHEM 3emMiH He meHee dem Ha 0,1 m.

B coctas rpynnoso# 6Gaj1oHHOH YCTAaHOBKH
JOJKHBI BXOAMTh: GaJUIOHBI /U CKMKEHHBIX Ta-
30B, KOJUIEKTOD BRICOKOTO [ABJCHHSA, DETYAATOD
JaBJieHHs Ta3a (pelyKTep) WA peryjsrop —nepe-
KJIIOYATENh aBTOMAaTHYECKHH, obiuee oTKIIO¥alo-
uiee ycrpoicrso, MaHOMETpP (nokaselBarouwif),
npeloXpaHHTeNbHEH K1anaH (cGpocrol) n Tpy6o-
NPOBOJEL.

IIpy HanU4MK B PEryasTOpe A4BJICHUA BCTPOEH-
HOTO TOPENOXPAaHUTENBHOr0 cOPOCHOrO Kianaua
YCTAHOBKA JONOJHHTENBHOIO KianaHa He Tpehy-
erca. Ha rpynmosylo GajUIOHHYIO YCTaHOBKY [0-
NyCKaeTcs NpeAyCMaTPWBATh OIHH PETYJIATOp
JaBJICHHA Iasa. .

bannonneie YCTAHOBKH NOJIKHBI MMETH Or-
paxJIeHHs M3 HEeCropaeMeIX MaTepHAJOB H Mpe-
AynpeauTenbHele Haanucu. PaccTosanue or 6awio-
HOB [10 Orpa’JIeHHd J0KHO OBITL He MeHee | M.

Jlonyckaerca pasmerieHne rpynnoBoi 6ai-
JIOHHO#H YCTAHOBKH B CHEIIHAJIBHOM OTarjiWBae-
MOM BEHTHWJIMPYEMOM CTPOECHMH MIH TPHCTPOMHKE
K riayXxoH HapyXHOA cTeHe 3JaHus.

PezepeHble YCTaHOBKH C3KIDKERHBIX MA30B IPOCK-
THPYIOT C TIOA3EMHBIM M HaJ3€MHBIM pa3Melle-
HHEM pesepByapoB. Yucno pesepByapoB B ycra-
HOBKE ONPENENACTCA PACIETOM, HO JOJIXKHO OBITE
He MeHee BYX. PesepByapsl, mpeaHa3sHaueHHbie
s I]O,I]SQMHDﬁ YCTAHOBKH, HA13€MHC YCTAHABIIH-
BaTh HE pa3pelaeTcs.

B coctas nonzemHoii ¥ Hag3eMHo# pesepsyap-
HOH YCTAHOBKHM [OJDKHBEI BXOJWTh: Pe3epByapH,
TpybONpOBOAL, OOBAZKU pe3epBYapoB (IO XHI-
KOH ¥ mapoBoi ¢azam), 3amopHas apmarypa,
PEryaATOPHl JABJCHUS ra3a, NpeJoXpaHUTENbHbIE
Kjiananbl (3anopHele # cOpocHeIe), MaHOMETDBI
(noka3splBaIoIIME), YCTAHABINBACMEIE OO DPeryis-
TOpa JaBiEHWA, IITYIEpa ¢ KPaHAMM TIOCHE pe-
TyJASTOPOB AaBNEHUA UIA HPHUCOEIHHEHAA KOHT-
POJILHOTO MAHOMETPA, YCTPOHCTBO JJI8 KOHTPONA
YPOBHSA CKIXCHHBIX TA30B B pe3epByapax H Hcma-
pHTenH (B cilydae HeOOXOAHMOCTH MX YCTAHOBKH)

IToa3eMHBbIe ¥ HAA3eMHBIE Pe3ePBYaphl JOIK-
HBbl YCTAHABJIMBATLCA HA (YHOAMEHTBI M3 HECTO-
paembix maTepuanos. IloaseMHEIe pesepByapsl
JOJKHB YCTaHaBAMBAThCA Ha ruybune 0,6 M or
NOBEPXHOCTH 3EMJIH [0 BepxHel ob6pasyromei pe-
3epByapa B paifoHaX C CE30HHEIM IPOMEpP3aHHEM
rpyata 1 0,2 m—B paiiosax 6e3 mpomepsanns
rpyHTa.

Apmartypa u npubopsl I'DYIIOBEIX pe3epByap-
HBIX YCTAHOBOK JOJDKHBI GBITH 3AIMMINEHBI KOKY-
XdaMH 0T 'dTMOCd)eprlX 0CaaKOB H l'IOBpe)KIlEHHﬁ.
PasMmeimaTh pe3epByapHbIe YCTAHOBKH CIeIyeT Ha
IUTOIAAKAX C yA0OHRIM MONBE3AOM JUIS ABTOTPAH-
cnopta. PesepByapHbie yCTAHOBKH JOJIKHBI HMETh
orpax/eHHe BICOTOH He meHee 1,6 M u3 Hecropae-
MBIX MaTepuasios. PaccTosnne oT pesepByapos Jo
OrpaxIeHHs clienyeT NpeiycMaTpHBaTh He MeHee
1 m.



PA3SJAEJ 1IV. TEXHUKO-3KOHOMHWYECKAS OLEHKA ITPOEKTHbIX
PENIEHUI BHYTPEHHUX CAHUTAPHO-TEXHUYECKHUX
CUCTEM

JIABA 20. COITOCTABJIEHUE BAPHAHTOB IMPOEKTHBIX PEIIEHHIA

20.1. TlpuBeeHnbie 3aTPaThHI

Tcxnmco—axouomnqecxan OlIEHKa HPDCK'T()B
BHYTPEHHWMX CAHMTApPHO-TEXHHYECKHX CUCTeM Ipo-
M3BOAMTCA C II€JIbI0 BbIOOPA HAWIYHILIMX BapHaH-
T0B 000pYIOBAHHSA, MECT €I0 YCTAHOBKH W KOMIIO-
HOBKHM CHCTEMBI B LIEJIOM, & TAKXe ONpele]cHHA
pheKTUBHOCTH NPHHATHIX PELUCHHIA.

DKOHOMHYHOCTb NPOESKTHBIX PELIEHUH ONpe-
aengeTcs METOA0M CpaBHHTENBLHOI 3dex1 uBHOC-
TH, IYTEM BbIABJIEHHA BapHAHTa CTPOH1EILCTBA C
HAMMEHBIUHMH TIPHBEJEHHBIMU 3aTpaTamu. ITpu-
BeJcHHBIE 3aTPaThl IO KaXJAOMy BapHauTty [7,
TpeJICTABIAIOT COOOH CyMMY TEKYLIMX 3aTpaTt
(roIOBBIX IKCTLTYATAIMOHHBIX PAacXoJ0B) M HOP-
MATHBHBIX OTYMCJIEHHH OT KanUTallbHbIX BJIOXe-
HH.

II, = H, + E K, » MUAHEMYM, (20.1)

rae M,—TeKyuMe 3aTpathl (roJoBbIe 3KCILTYaTALHOHHbIE
pacxofibl) No BapHARTAM; K|~ KANMTANLHBIE BIIOKEHUS,
E,—nopMatuBHbli Koohhument sdexTHBHOCTA KalH-
TadbHBIX BIOKEHHH, NMPHHAMAEMBIH A8 CTPOHTENLCTBA
pasnbim 0,12

ITpuBeacHABIC 3aTPaThl MOIYT OBITH Takxke
onpe/eneHsl no (opmyme:

IT, = K, + T, H, - muaumym, (20.2)

rie T, ~HOPMATHBHLIA CPOK OKYNAEMOCTH AOMONHHTE b
HBIX KAMHTANBHBIX BIOKEHHH 34 CHYET 3KOHOMHH Ha
TeKyLUMX H3JepPKKaX, BeJUuHHA, obpatnas E .

Ilpn pacueTax CpaBHHTEILHOH 3KOHOMMYEC-
kol HpPeKTUBHOCTH NMPOEKTHBIX PELIEHHH KOHO-
MH4ECKOMY aHaJIM3Y JNOJIKHBI ObITh MOABEPTHYTHI
Bce cpepbl HAPOAHOTO Xo3aHCTBA, HA KOTOPBIE
MOryT OKa3blBaTh BIHAHHE 3TH PEIIeHHA (CTPOH-
TeNbCTBO M 3KCIIYaTALMs [POEKTHPYEMBIX Npe-
NpHATHHA, 3aTpaThl B chepe MPOH3BOACTBA MaTe-
PHATIOB, AeTalell B 0D0PY0BAHNA, 4 TAKKE BhIpa-
6OTKH TEIIOTHI, NIEKTPOIHEPIrHH H ApPYrux Tno-
TpebuseMBIX pecypcos). [luanazoH conpskeHHBIX
MPOH3BOACTB, BOBJIEKAEMBIX B 3KOHOMHYCCKHIA
aHaNH3, 3aBHCUT OT CTENEHH BIMAHUSA IPOEKTHBIX
pellleHHii Ha Pa3sBHUTHE THX NMPOU3BOACTS.

B Tex cnydasx, KOrja peanu3anys BApHaHTOB
CONMpPSAXKEHA ¢ M3MECHEHHEM OCHOBHBIX TIPOH3BOJ-
CTBEHHBIX (OHAOB NPEANPUATHH-HIrOTOBUTENEH

(HanmpuMep, TPUMEHEHHE TPHHUMNHATLHO HOBBIX
KOHCTPYKIHiH, 060PYA0BAHHA B MaTepHATIOB, 3HA-
YUTENBHOE YBETHICHHE IPOU3BOACTBA TPa AWM OH-
HBIX H3[eNHH) WIN Pa3BUTHEM HOBRIX OTpaciiel
NPOMBILITEHHOCTH (IPH NPHUMEHEHHH ILIACTMACK,
CTeKna, acOecTOlEMEHTHBIX H3Jelini BMECTO Me-
TAJLTAYECKHX), YYHTBHIBAIOT HOPMATHBHBIE OTYHC-
7EHHA OT CYMMbl YBE/M4EHHS WJIH COKPALICHHS
KaTIHTAJIbHBIX BJIOXEHWH NpeAnpHATHI-H3roTOBH-
TeNeH MATEpPHANIoB W 0DOPYAOBAHHA H TIPEANpPHS-
THH, BBIPAOATHIBAIOMX TEMIOTY, 3MEKTPOIHEP-
THIO W APYIHE Pecypebl.

IMpu BhIMONHEHHH TO06HBIX PACYETOB HEOG-
XO/IHMO YYHTHIBATH H3MEHCHUE KaTIH TAIIBHBIX BJIO-
KEHHH BO BCEX BOBJIEKACMBIX OTPACIIAX MPOMU3BO/I-
CTB4, HE OrPAHMYMBAACh TO.ILKO 3IKOHOMHEN B
oqHo# W3 Hux. Hampuwiep. onpenenss sxoHOMM-
veckyio 3EeKTHBHOC |1 1 1101b30BAHNWS BTOPHY-
HBIX TENJIOBBIX 3HEPI 03ATPdI M OTPaxasd JKOHO-
MHIO KalHTAIBHBIX 341Dd1 B HCTOYHHKH TENJIo-
cHabXeHHA, CIEAYET VYMTHIBATL H NPHBJICHECHHE
JNOUCIHUTENLHBIX KATHTAILHLIX BJIOXKEHUR B pac-
LIMPEHHE MM HOBOEC CTPOMTETBCTBO 3aBOJOB MO
M3rOTOBJEHHIO YTHIM3AIHOHHOTO 060pyI0BaHNS.
[Mpu HEOBXOAWMOCTH MCNOJIB3OBAHMA 1,15 MOHTA-
K4 CaHUTAPHO-TEXHUYECKOro 060pyloBaHHA, Co-
O6paHHOro B KpynHble TpaHcnopTabensHbIe GII0KH,
HOBBIX CTPOHTENbHEIX MAalUMH MOBBIIIEHHOH rpy-
30MOABEMHOCTH CJIEAYET YYMTLIBATH H3IMEHCHHE
OCHOBHBIX TNPOW3BOJICTBEHHBIX (OHIOB MOHTAX-
HBIX OpraHM34IMi.

Ipn oTcyTcTBHA HpOPMALIMH 00 H3MCHEHHH
KalMTaJbHbIX BJIOKEHHH B PAa3BUTHE CONMpPSKEH-
HBIX OTpACleH HapOAHOro xo3aHcTea chepa 3Ko-
HOMHYECKOTO aHAIH3a OIPAHHYABAETCSH COMOCTAB-
JIEHHEM 3aTpaT NOTPeOUTENs, COCTOSAIIAX H3 3a-
TpPaT Ha W3rOTOBIECHHE, MOHTAX H 3KCIJIYaTAIHIO
CAHHTAPHO-TEXHHYCCKHX CHCTEM.

20.2. Ycaosus
COMOCTABHMOCTH Bapnalrron

ITpennockinkaMi MPaBHNbHOK 3KOHOMHYeC-
KOH OIIEHKM BAPHAHTOB SBJIANITCS:

NPUBEACHHE CPABHHBAEMBIX BAPHAHTOB B CO-
NOCTABUMBIE YCITOBHS;
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NPHMEHEHWE OMHAKOBBLIX METO/IOB pacyeTa
nokasatesieil ¢ paBHOH CTEMEHBEO OETANH3AIMH H
TOYHOCTH;

WCIONBL30BAHAE JUIA PAcYeTOB €AUHBIX 1IEH,
Tapu(OB, IKOHOMHYECKHX H CMETHBIX HOPMATH-
BOB.

ConocTaBUMOCTL  YCIIOBHH obecneyuBaeTcs
TOXIECTBOM KOHEYHBIX DE3YyJIbTATOB (CO3JaHHE
OWHAKOBBIX MHKDOKJIAMATHYECKHX H THTHEHHYEC-
KMX yCiIoBHit, ofecneuenune OJMHAKOBOH CTENEHH
OYHMCTKH CrovHBIX BoA W Ap.). ConocTaBiaThes
JIOJDKHBI B3aHMO32MEHAEMbBIE BADHAHTEI, T €. BO
BCEX CJIydasix OHM JOJIKHBI NpeaHa3Ha4yaThea Ui
oauoit ® Toi ke nemu. Ilpn HeoGxoaumocTm
COTIOCTABHMOCTh BAPHAHTOB J0JDKHA ObITE OGec-
NeYeHa o YCIOBHAM Tpyna (BHOpalms, 3anblieH-
HOCTB, 3ara30BAHHOCT, Neperpes pabo4ero mMecta
¥ T.1.).

Ecnu yka3aHuble NapaMeTpsl B OJIHOM M3
CPaBHMBAECMEIX BAPMAHTOB JIyHUIe, TO AN NpHBE-
JleHHA B CONOCTABHMBIE YCTIOBHS HeoOXOIUMO yBe-
JVYHTh KaNWTAJbHEIE BIOKEHHA B APYTHe BApHAH-
Thl H OTKOPPEKTHPOBATHL B HHX TFOJ0BbBIE JKCILIya-
TAUMOHHbIE M3IEPKKH B 06BeMe, HEOBXOAMMOM 1
JIOCTATOYHOM [UIA CO3JaHMA H JKCILIyaTALHH yCT-
poiicTs, oOECIEYMBAIOIIMX YIYYLIEHHE YCIOBHH
Tpyaa 0 yPOBHA JIy4YllIETO BAPMAHTA

[ns npuBe/ieHHs B CONOCTABHMbIE YCAOBHSA
BAapHAHTOB, PA3IIHYAKONIUXCA PACTIPENE/ICHHEM Ka-
IATAJILHBIX BJIOXKEHHI TO NEPUOAZM CTPOHTEJNb-
CTBA HJIM TIPOJIOJIKUTEIBHOCTEIO CTPOMTENLCTBA,
Hcnonb3yoT koxbduunent npusenenus B, ean-
HOBPEMEHHBIX M TCKyWHMX 3aTpaT Gojee mo3gHux
JIET K PACYETHOMY roay

3nadenne KOIQPHUMEHTA NPHUBEJEHHA 3dBH-
CUT OT TMEepPHOAd TPHBEACHHSA f, KOTOPHIH NPHHHA-
MACTCH KakK pai}}lOCTb MENNY [O/I0M, B KOTOpOM
OCyILIECTB/ICHBI 3dTPATH], 4 PACUETHBIM TOIAOM:

t, rOabi 1 2 3 4 5
B, 0926 0858 0794 0,735 0681

np

Tpmmesaune. 3uaverme B, Onpeie/ieno 11PH HOPMATHBE NpHBee-
nnn E,, =008

[pumep ucnonszosauna KoddduienTa npu-
Benewus B, aan B Taba. 20.1

JaHHBIE TPHMED MOXET CIYXHTh [10Kd3a-
TEILCTBOM TOTO, YTO TPH TPOJOJNKHTEILHOCTH
cTpouTenscTBa Ooslee 0AHOrO roja CyMMapHOE
3HaveHne ABCOMIOTHRIX KaMMTAJIBHBIX BJIOKEHHH
He BO BCEX CIy4aax SBIAETCHA OUCHOYHBIM KDHTE-
puem BapuanToB IlpuBenenue 3aTpart K nepBomy
roay CTpOMTENBCTBA MOKA3a7d0, YTO MPEANOYTH-

TABJIHLIA 201
TNPUMEP MCT101b30BAHHA KO39PHLUMUEHTA B,

Mokazarean 3uauende nokazaresel no rogaam
BAPHATI OB
CTPOHTENLCTBA 1-3 2-i 30 4-ii HTOro
Kamuianelse 3a-
ipdibl, Thit pyb ,
110 BAPHAHTAM
1 10 20 30 40 100
1 30 30 20 15 95
Koapmumens npn-
penenms Bk nep-
somy (paciernomy)
rogy crpowienscrea 1 0926 0858 0,794
Kannraspaeie 3aTpa-
rbi, lIpRDEAENNLIE K
nepBOMY TOITy CTPOH-
TENBCTRA, 1HIC YO ,
N0 BAPHAHTAM
| 10 18,5 254 318 86,0
11 30 278 17,2 1,9 869

TeNLHBIM ([0 KaNUTAILHBIM BIOXKEHUAM) cieayer
cuUMTarh BapHauT I.

AHaJIOrH4YHOE TIPUBEICHAE BBINOIHACTCA H 1O
TEKYIIHM 3aTpaTam, H3MEHAIOIIUMCA BO BPEMEHU
TpuseneHne pa3sHOBPEMEHHEIX 3aTPAT HCIIONB3Y-
ercA TOJBKO B pacdeTax 3KoHOMMuecKkoi adidek-
THBHOCTH 4 HE MOXET CJIyXHTb OCHOBAHHMEM Ui
W3MEHEHHUS CMETHOH CTOMMOCTH CTPOMTEJILCTBA
IKCTITYaTaIMOHHBIX PACXOJI0B.

20.3. Homenxaatypa
nokasare.iei

ITpr mposeieHNH PacyeTOB 3KOHOMHYECKOH
2 PEKTUBHOCTH BAPHAHTOB MPOEKTHBIX pEILeHHH
B 3aBHCHMOCTH OT MOCTaBJIEHHOH 3a/1a4d pac-
CMATPHBAIOTCA CAHHTAPHO-TEXHUYECKHE CHCTEMBI
B 1IEJIOM WJIH OTAC/BHBIC )"SJ'II:[ ATHX CHCTEM! THIIBI
H KOMITIOHOBKa 00OPYROBAHUA, CHIOCOOBI OYHCTKH
CTOYHBIX BOJ, pa3jauu BO3AyXa H Jp.

Jlj1s BceCTOPOHHEH OLIEHKH NPOEKTHBIX pellie-
HUH HMCIONB3yeTCA cucTema mokasaTenci. NpHBe-
JIEHHBI¢ 3aTPAThl; KalUHTajbHbIE 3aTPATHI, TOO-
BBIC 3KCIUIYATAIIHOHHBIE PACXOOBI; 3aTPATEL Tpyaa
B CTPOHTEILCTBE;, MATCPHAIIOEMKOCTh CHCTEM; 10~
JOBEIE PacXojbl TEIUIOTHI, 3JIEKTPOIHECPIUH, YC-
JIOBHOTO TOTUIMBA, BOABI, HAAEKHOCTE CHCTEM
(cpok cnyxObl 10 KaNHTaJdLHOIO PEMOHTA).

IMokazaTenem HaWJIy4lIEro BAPHAHTA ABIACT-
¢ MHHUMYM OPHBEJCHHBIX 3aTPaT, HCYHCICHHEIX
no dopmynam (20.1) u (20.2). INoayuaemslii npu
3TOM TOJ0BOH 3KOHOMTTECKHH 3(hdexT onpeaens-
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€1CA KAK Pas’HOCTh NPUBEACHHBIX 3aTPAT Mo Cpas-
HHBAEMBIM BAPDHAHTAM
D=1, — I, =(H, + E,K,)— (H, + E,K,).
(20.3)

Ecau TNIPHBE/IEHHBLIC 34dTPAThI Pa3JIHY4r0TCH
mexay coboll He fosiee yem Ha 3%, TO cpaBHHBaC-
MBIC BAPHAHTHI CICAYET CYUTATL PABHOOKOHOMMAY-
HBIMH. B srom CIIy4ya€ TMPEAMOMTCHHE OTHACTCHA
BapUAHTY, OTBEYaroIeMy TpeOOBAHHAM OTpaHH-

YEHHS PECYPCOB B JIAHHOM PAilOHE CTPOMTENLCTRA
(9HepreTHUECKHX, TPYAOBBIX M MATCPHAJILHBIX),
HOBH3HBI IPOEKTHBIX PEIIeHH H HaJeKHOCTH MPH
IKCILUTYATAlHH.

IMoxaszaTenu TNPHMEHAROTCA Kak B IIOJIHOM
o6BeMe, TAK U ylAeNbHBIE:

Ha eIHHHILY ﬂpOHBBOEHTeﬂbHO.'CTH CHCTEMBI;

Ha 1 m* obwema wim 1 M nnomaam noMerue-
HHA, OGOPYHOBEHHDFO CAHHUTAPHO-TCXHHYCCKHMH
CHCTCMAMH.

TJIABA 21. DKOHOMWYECKASI OLIEHKA TMPOEKTHBIX PEWEHUN

21.1. Kanuranabhbie 3aTpaThl

IMokazaTenu KaOMTANBHBIX 3aTPAT BHYTPEH-
HHX CAHHTAPHO-TEXHHWYECKHX CHCTCM J10JDKHBI Co-
JEPXKaTh 3aTPaThl HA YCTPOHCTBO CAMHMX CHCTEM H
HA BHINOJIHEHHE CONYTCTBYIOIMX WM pabor
(oxpacky, W30MIAIMIO, ABTOMATH3AIHIO, COOPYXe-
HUE KaHAJIOB), @ TAXKe CTOMMOCTL TPOH3BOJCT-
BEHHOH IUIOMIAIH, 3aHHMaeMoi 06opyAOBAHMEM.

Ecyv B cpaBHHBAEMBIX BADHAHTAX COTYTCTBY-
omue paboThl ocTaloTes 663 H3IMEHEHNUA, TO CTOH-
MOCTB HX JJIA BCEX BAPHAHTOB HPHHHMaCTCﬂ Oau-
HAKOBOH WJIM HE YYHTBIBAETCA.

B Tex ciiydasx, KOTaa B OJHOM H3 BADHAHTOB
NPOEKTHBIE PEILIEHNHA CAHHTAPHO-TEXHHYECKUX CHC-
TeM BIMAIOT Ha KOHCTPYKTHBHBIE H KOMIIOHOBOY-
Hele pellleHus 3aHui (HampuMep, YCHIICHHE Hecy-
mHX KOHCTPYKUWH NpH pacnonoxeHuE obopymo-
BAHUA HA TIOKPBITHAX), BO3HHKAIOUIHE NPH 3TOM
3aTPATHI IOJDKHBL OBITH BKJIIOYEHEI B 061IYI0 CyM-
MY 3aTp4T JAHHOTO BAPHAHTA.

PacueT noka3saTenei KanuTaIbHBIX 3aTpaT 3a-
BHCHT OT TOr'0, H4 KaKOM 3Talle IPOeKTHPOBAHMUSA
NpOBOJIHTCA CpaBHeHHe BapuanTtos. [Ipu cpaene-
HHH BapWaHTOB TEXHMYECKHX pelleHMi HIH Ha
CTA[HH TIPOEKTA JUIA ONPENC/IEHHA KanuTajJbHBIX
3aTPaT MOXHO HMCIOTB30BATE CMETHI K aHAJOTHY-
HeIM OPOEKTAM € COOTBETCTBYIOLUCH KOPPEKTH-
poskoii. Ecnn paccmaTpuBaemele mpOEKTHBIE pe-
IEHHA HE HMEKT A4HAJOoroB, TO KANHTAJIbHBIE
3aTpaThl Oolpeae/IAT N0 CMETHBIM pacycTaM C
HCIOJIB30BAHHEM YKDYIHEHHBIX CMETHBIX HOpMa-
Tusos (YCH, VIICC, npeiicKypaHToB).

[lpr cpaBHEHHH BAPMAHTOB HA CTaJMH pabo-
Yero MPOEKTHPOBAHMS KAaNMUTAJbHBIE 3ATPAThI
OTIPE/IEJIAFOT 110 CMETAM MJIM CMETHBIM PACYETaM C
OMHAKOBOM CTENEHbIO TOYHOCTH /IS BCEX Ba-
PHAHTOB.

IIpu comocTaBlieHHN BAPHAHTOB OT/ICJILHEBIX
y3/10B CAHHTAPHO-TEXHHICCKHX CHCTEM B KauecTBe
ToKa3aTeneil KamWTaJbHBIX 3aTPaT CHEAyeT He-
NoJb30Barh AAaHHBIE, NpHBe/ieHHbIE B «PekoMeH-
JAuMAX JUId OLEHKH H3MEHEHHS CTOMMOCTH TPYI0-
EMKOCTH M MAaTepHAJIOEMKOCTH CTPOMTENLCTBA B
NPOeKTaX NPOMBIIUIEHHBIX 3JAHUH W COOpYyXe-
auii» (M.: Crpoiusaar, 1988).

B Tex cnywasx, Korga Ha HOBble Bujibl 060py-
JIOBAHMS, MATEPHANIOB M JeTajeil OTCYTCTBYIOT
CMETHbIE HITH OTNITOBBIE EHBI, CTOMMOCTE HX Ofpe-
JIeNACTCA PacyeTOM HA OCHOBAHMHM CTOWMOCTH
AHAJIOTWYHBIX M3JETHH.

CTOHMOCTb  TIPOU3BOACTBCHHON  TUIOHIAIU
onpeaenserca no Gpopmyie:
K, =0,71,F,. 21.1)

rae If,—croumocTs | M* MpoM3BOACTBeHHOH NnomanH,
UPHIMMACMAS 110 TIPOCKTHBIM J2HHBIM, @ IIPH HX O1CYyT-
crBud 110 Tabn 21.1; F_—npousBoncTseHHas Nnomans,

TABJHUA 21.1
MOKA3ATE/IH CTOUMOCTH 1 w?
MPOM3BO/ACTBEHHON TUTIOMA M

Crommocrs | m?
omanu, pyé

Twnbt 3aHAH

IMpoMeitiieHHBE YEAHAR O FPJC e

4EPHAA METALIYPIHE 220
({BE IHAN MCTAIUIYPras 215
XMMHYECKAR [POMBIIISHIIOCTE 195
MAaILHHOCTPOEHHE 155
IepeBo06Pa6a IHBAOILAR A HEMKT03HO-
BymamHan 1POMBIILICHHOCTB 135
MPOMBILICAHOCTH CTPOHTE/IBHBIX MaTe-
pHaoB 155
JIETKdA [TPOMBIILLIIEHHOCT b 110
ITHILCRAR, MENHIMHCKA® H MWKpobHosToTH-
HECKAR NPOMBLIILICHROCTE 120
nonnmauguqman M MECTHAS NPOMBIIL-
JIEHHOCT B 225
CTPOHTEIBCTRBO 155
NpoYHe OrPacIy TPOMBIILLIEHHOCTH 155
AAMWARCTPaTHBHO-OBiTOBBIC 34aHUA W NaBopa-
FOPHLIE KOpriyca 200
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3aHUMaemMas 060pyAOBaAHHEM € YICTOM NPOXOLOB H Npo-
esgop s obcnyxkupauns, M2 0,7 - koadduument, yuu-
THIBAKOIHA BEPOATHOCTh HCNOJB30OBAHMA IUIOWIALH, 3a-
HHMaeMoil 06opynoBaHHEM, B Cliydae ee 0cBODOXKIEHHUS.

3anuMaemas TNPOM3BOJCTBEHHAS IJIOWIA]E
onpeaesnseTcs o NPoekTy B COOTBETCTBUH € OCO-
OeHHOCTAMH KOMNIOHOBKH oGopynoBanus. B mpea-
BAPHUTENBHBIX pacdeTax 3Ta Miomaib ONpeenseT-
ca nmo rabaputam obGopynosasus (a, 6) ¢ y4eToMm
LIMPHHBI KPYTOBOTO TIPOX0ja A obcnyxHuBaro-
mero nepconana (0,7 M) ¥ NOJOBHHBI LUIMPWHBI
oaHocTOpoHHero mpoesga (1,25 M):

=(a + 1,4)(6 + 2,65). (212)

21.2. I'opoBbie IKCIIyaTANHOHHBIE
pacxobl

TonoBele pacxoasl B cdepe 3KCIUTyaTalluu
BHYTPEHHHMX CAHWTAaPHO-TEXHHYECKHX CHCTEM oby-
CJIOBNEHEI HEOOXOAMMOCTBIO NOMACPKAHUA CHC-
Tem B pabodem COCTOAHWH W ODecTiedeHHs rHrHe-
Hudeckoro 3didexTa, NpeaycMOTPEHHOro TIPOEK-
Tom. CocTaB 3aTpaT, YYHTHIBAEMBIX IIPH pacuere
FO/OBBIX IKCIUTyATAIIMOHHBIX PACXOJ0B, NPHBENECH
B Tabn. 21.2.

TABJIMLA 21.2
COCTAB 3ATPAT, VUUTBIBAEMBIX IMTPH PACYETE
TOAOBBIX KCTUIYATALIMOHHBIX PACXOAO0B

B!IYI'PCHHEC CAHHTAPHO-TEXHHYCCKHE
CHCTEMB

Cocras 3aTpat

OTOIUIEHHEe KOHIWUMOHA- BOJO-
M BEHTHJIALMA POBaHAE  NpOBON
BO3MYXa W KaHa-
-
3arpathi na:
TEILIOBYIO BHEPTHIO + + 4
3/1eK TPOIHEPrHIO + + 4
xostojocHaOXenne - + -
cxaThlil BO3AYX - - +
pearenTh - - +
Ycyra ropockax cinyx0o so-
JOTIPOBOAA W KANATHIALNK + +
3apabotHas nuaia obcayxu-
BAOUIEr0 nepcoHAa + + +
AMOPTH3IAUHOHHbIE OTYHCIIE-
HHSA + + +
Texkymnii peMonT + + *
Ipoune pacxoms + + +

* B saTpatax na BnyTpeHHHE BONONPOBOM M KaAHAIHIALMIO
NpeyCMATPHBAKOTCA 3aTpaThi HA BHYTPHUEXOBBIE CHCTEMBI 060-
POTHOTO BOJOCHAGKEHHS W OMHCTKH CTOMHBIX BOJ.

** WUmeercs B BHIY pacxoj TEMIOTH Ha Topadee BOMO-
cHabXeHHE.

3aTpaTel Ha TEIJIOTY M J/IEKTPOIHEPrHIO MpH
CP4BHEHWH BADHAHTOB NMPOEKTHBIX PEILCHHM OTpe-
JIeJISIOTCA IO 32MBIKAIOLMM 3aTpaTaM. B kavect-
BE 3aMBIKAIOIIAX 3aTPAT HA TEIUIOBYIO 3HEPIUIO
OPMHHUMAKT CTOMMOCTB TOIUIMBA H TEIUIOBOM
JHEPIrHM 1O OCHOBHBIM 3KOHOMHYECKHM 30HAM
crpansl go 2000 r. (tabn. 21.3).

TABJIHUIA 21.3

CTOMMOCTb TOILIMBA M TEIUIOBOA 3HEPT'HH
(Mucemo Tocerpos CCCP ot 06.09 1984 r Ne MH-4448-19/5)

CronmMocte korensro-  Crom-
Dxonommayeckne onm CCCP NEYHOTO TONJKRA, MOCTB
py6/Tyr TEMmo-
BOH
yrons ras IHEPTHH,
py6/Tkan
Esponefickan 4acTh 50 60 15
VYpan 43 52 14
Kasaxcran 41 50 14
Cpennsa Asna 42 51 15
3anannan Cabupb 35 43 13
Boctrouynan Cnbupe 20 —_ 1
Hanbwii Boctok 60 72 21

Jlo yTBepkieHHs 3aMBIKAIOIHX 3aTpaT Ha
EXTPOIHEPIHIO CTOWMOCTE | KBT- 9 3mexrpo-
9HEPIHH, KON, ONPEIE/IAeTCA N0 0JHOCTABOYHOMY
tapudy Ipeiickypasra Ne 09-01; BBeacHHOrO B
neiicreue ¢ 1 suEBapa 1982 r.:

" 1aBceBepOBOCTOKIHEPr 0.
Kamuartcxasepro W p = . 10
Maragansnepro o W W . . . 10

CaxaiiHHIHEPrO.
anepropajions Caxaaunasepro (Gea snepropadiona

Oxunckofi T3L) . b % Swab & .10
Oxnmrckans TIL 6,5
SRyTCKIHEprO . 10

Bee sHeprocucTemul M aueproyupamcnau CCCP n
COIO3HBIX pecnyb/HK (33 HCKJIFOUCHHEM NEPeYHCICHHbIX
BBIIIE) @ v oG R R W e BN @ W v % 3

JKOHOMHYECKAS OIIEHKA NPHHATOIO BapHaH-
Ta BLINOJIHAETCA 1O LIEHAM W Tapudam, AeHCTBYIO-
MM [UIS YCJIOBHH AaHHOro npeanpuatus. [lpu
OTCYTCTBMH 3THX JA4HHBIX CTOHMOCTL 3HEpPrope-
CypCOB NPHHEMAETCA CITeyHoInei:

TEMJIOTE], TOJNY4aeMOH OT SHEPrOCHCTEM
Mpunsnepro—-no TapHpam IMpefckypanTa
Ne 09-01;

TEIUIOTHI, TOJYYaeMOH O©OT KOTEJIbHBIX — MO

npuBeAeHHBIM 3aTpaTam Ha 1 T'/Ix (Flcan} ompe-
aenseMbiM 1o opmyie:

=0 =C+ELK, (21.3)
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rae 7, npuseaeunsie 3atpathi Ba 1 I'lx (Fkan), py6;
C-cebecroumocts 1 Ik (I'kanm)  Tewnors:, pyb;
K—-ynensnbie KAATAILABIC 3aTPATH HA HCTOWHHK TCIUTO-
cuabketus, ucyucnennsie Ha | I'/lx (I'kam) otnyckaemo-
ro rema, py6; E,-HopmaTuBHBIH Koaduuuent adhex-
THBHOCTH, NpHHUMAeMbIH pasHbiM 0,12
INEKTPOJHEPrHH, NoJydaeMoi noTpebure-
nAMH ¢ ofel npucoeMHEHHON MOUTHOCTBIO J10
750 kB: A -no oaHocTaBouHomy Tapudy Ilpefic-
kypanTa Ne 09-01. TIpn obwie# nprcoenHueHnoH
MoutHocTH 750 kB« A ¥ Bhillle CTOUMOCTD 37IEKTPO-
JHEPrH¥  ONpENENAECTCA MO  JABYXCTABOYHOMY

Tapudy.

T'o/10BbIe IKCIIYATAUHOHHRIC PACXO/bI 110 CHC-
TemMaM OTOIJICHHsI, BEHTHISIHA H KOHIHIMONAPOBA-
HHR Bo3yxa 00pa3yloTca U3 3aTpaT Ha TEIIOBYIO
snepruw M, snextposnepruio H,, xononocsad-
keHne M, (TONBKO [UIA CHCTeM KOHJHIMOHEPOBA-
HHS BO3/1yXa), YCJAYTH FOPOJCKHX Cayk6 Bogonpo-
BOJla M KaHasm3aumu M, , 3apaboTHyro mnaty
obeayxuBaromere nepconana M, amopTHsanu-
OHHBle oTumCaAeHHs M, Tekymmit pemMOHT M,  u
NpoYHe SKCIUIyATALMOHHbBIE pacxoasl M.

3aTpaTel HA TENJOBYIO 3Hepruwo M ompene-
nsoTea no $opmyne

= (O + QI + QI + O +
(21.4)
+ Q%) — O U,

rae Q9 OV, Q3% -TONOBBIE PACXO/bl TEIUIOTHL COOT-
BETCTBEHHO HA orotulci-me, BEHTHJIAUMIO, BO3AYILHO-TEN-
noesie 3aBecht, I'JDx (I'kan); Q. Oz~ romobbie
PACXOJibl TEIUIOTHL Ha KOHIMIHOHMpOBaHHE BO3AYXA CO-
OTBETCTBEHHO Ha NEPBLIH W BTOpo# mogorpes, I'[Ixk
(Mkam); Q7" -Toa0oBOE KOJIHYECTBO YTHJIM3HPOBAHHOM
Tefulorbl, KCMOIB3YEMOl B CHCTEMax OTOMJICHHA, BEHTH-
JSIMM M KOHAMUHOHHMpOBaHHMs Bo3nyxa, I'/lx (I'kan);
II,—nena na | I'Jlx (Tkan) temwiosoil sneprum, pyo.

Llena TemIoBOW 3HEPIHH IPHHHMAETCA B CO-
OTBETCTBHH C PEKOMEHAAIHAMH, H3JIOKEHHBIMH
Ha c. 148,

Tonoseie pacxoas! Ternotsr, I'Jlx ([kxan),
PEKOMEHYETCA OnpeaenaTh no Gopmynam:

HA OTOIJICHHE JKHJILIX W 0OIeCTBEHHBIX
31aHu

‘sn - l‘cp-o 10—6.
»

LU p.o

Q= = 240,11, (21.5)

H4 OTOIJICHHE MPOH3BO/ICTBEHHBIX 30aHAR

Qon.plb“w cp u) 3 Qo cnex(s =4
(tan = 15.0) 10°

)
’

o=
(21.6)

rae @, - pacHeTHbIC 4acOBBIC PACX0/bl TEIUIA HA OTOILIE-
nue, Bt (kkan); {1, nposo/DKETeNbHOCTE OTOMHTENBHO-
IO MEPHO/A B CYTKAX, NPHHAMAEMAN B COOTBETCTBHH CO
CHull 2.01.01-82, «Crpourenbuas KXIAMATONOTHS H
reopuankar; T, p.6. T, jox ~ IPOLAOIKATEIBHOCTE PabOTHI
B I'OJY CHCTGM OTOIUIEHHS COOTBETCTBCHHO B pabo4ee
BpEMS M JEKYPHOIO, 4, [, ,—CPEIHS TEMUEpaTypa Ha-
PYXHOro BO3/lyXd 3a OTOIHTE/LHbIA nepuos, °C, npuHu-
maemas B coorserctsuu co CHull 21.01.01 82; 5S—tem-
nepaTypa BO3/lyxa B OTAILIHBACMbIX NOMEILCHHAX B HEPA-
Gouee ppems, °C; f, ,— pucHeTHAR TEMIIEPATYPA HAPYXKHO-
ro po3ayxa, “C, Ans NPOEKTHPOBAHMA OTOIUICHUs (napa-
METPhl bB), NpuHMMaeMas Kak cpennss TemMmnepaTtypa
BO3JlyXa HauGoilee XONONHOH MATHAHEBKM B COOQTBETCT-
BuM co CHull 2.01.01-82; 1, — pacyetHas temuepaiypa
BHYTPEHHEr 0 BO31yXa OT4IUIHBAeMBIX 3aaHu#, “C, npunu-
Maemas [Us KHIbIX H ODLIECrBEHHBIX 30aHMi PABHOH
18°C, a And NpOM3BOMACI'BEHHBLIX 3[aHWA -0 XAPAKTED-
HOW TemmepaType BO3gyXa B NOMELUEHHAX B paboyee
BPEMS.
HA BEHTHIAIAO

rog __ TB(EBN — Ic;:.o)( Qall} o Qn(Z} )
A 3 1
10 Ly —too  lw—1

BH p.®

L7

rae T, -Tpogo/mkHTensnocTh paboTEl B rogy CHUCTEM
BCHTH/ISIUMH, 4; (0, PACUCTHBLH 4aCOBOH PACXO/l TEIIa
Hd BCHTHIIALMIO JJIA CHCTEM, paﬁoraloumx [0 NapaMer-
paMm B, Bt (kkan); Q,.,,~To %€, paboralommx no napa-
meTpam A, BT (kkan); ¢, - pacyeTnas TemnepaTypa Ha-
PYXHOro BO31yxa, “C, 115 MPOEKTHPOBAHUA BEHTHIIATIHH
(mapamerpel A), IPUHEMAEMAN KaK CPEQHAA TEMICPATY-
pa BO30yxa Haubonce XOJIOAHOro nepuoga B COOTBETCT-
Buu co CHull 2.01.01-82;

Ha BO3QYUIHO-TEIJIOBBIC 3aBECHI

roa _ Qn.z ’1:.1“1 — Lepia

s cp. -)
" (r,—1,,)10°

rae Q,,—pacueTHbIH 4aCOBOM pacXon Tenja Ha BO3AYIU-
HO-TEILUIOBBIE 3apechl, BT (kkan); T,,—npolomKHTENR-
HOCTh PaboTH B roly BO3AYIIHO-TEILTOBBIX 3aBEC, U,
t,—-TemriepaTypa Bo3ayxa, “C, HOIaBaeMOrO 3dBECOM.
IlonoBoe KOJMHECTBO yTHIM3MPOBAHHOMN Ten-
JIOTHI, XapaKTePHOH 3HAYHTENLHOH HepaBHOMEp-
HOCTBIO €€ BBIXOJd, ONpeAensAeTcs MO BEIHYHHE
CPE/IHEYACOBOT0 HCTOJIb30BAHHA:

ron o nyl-[;w") 6

; (21.8)

(21.9)

rae Q. —CpenHedacoBoe 3a OTONHTENbHBIH TIEPHO KOIH-
4ECTBO YTHIH3HPOBARHOM TEIJIOTHI, HCIIONB3YEMOH B CHC-
TEMAX OTOIUICHMS, BEHTUISIHH H KOHIMUHOHMPOBAHHA
Bo3ayxa, Br (xkan), T,, - IPOROIKHTEIBHOCTS HCIIONB30-
BaHHH YTHIH3HPOBAHHOH TEIUIOTHI 33 OTONHTEIBHbIN re-
puoi, 4

I'omoBOH pacxoa TeMIOThl HA NOACIPEB BO3-
OyXa B CHCTeMax KOHJHIIHOHHPOBAaHHA:
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nepsbiif MOJOIPEB NPH MPAMOTOYHOH cxeMe
00paboTkH BO3AyXa

o2y = 0,60, .0, T, 1075, (21.10)

TIpH PABHOM COOTHOUICHWH HAPYXHOIO H pe-
HUPKYJIANMOHHOTO BO3YXA

Q% = 0,450, .y T2, 107°, (21.11)
C TIepeMEHHOH pelpKyasuHei
%) = Op aym*5-1075, (21.12)

12€ 0, ,(;,— PAcUCTHDIH YACOBOH PacXon TENIa HA NEPBLIH
nonorpes, Br (kkan), T, ,— 0poaomKkuTENLHOCTE paboTH
B rojly CHCTEM KOHIMIHOHAPOBAHMS BO3IyXa, 4, m Npo-
AOIKHTCIIBHOCTE pﬂﬁDTbl CHCTEM KOHIHIIHOHHPOBAHHA
BO3/lyXa B TEYeHME CYTOK, 4,

Ha BTOPOH INOAOIPEB BO3JIyXa B CHCTEMaXx
KOHIHIIMOHUPOBAHHUA, HE COBMELIEHHBIX C OTOILIE-
Huem, npu pabore:

OIHOCMEHHOM

Qun, = G@I, — 51, + 1,):0,6-107%; (21.13)

ABYXCMEHHOH
iy =G(1,51, - 8,51, +1,) 06" 1073
(21.14)
TPeXcMEeHHOH

Q% = G621, — 6,31, + 1,)107%(21.15)

Ha BTOpOH NOJOrpeB BO3JyXa B CHCTEMAX
KOHAHNHOHWPOBAHHA, COBMEIIECHHBIX C OTOTIIEHH-
eM, KOI'/1a TEeIUIONOCTYIICHHS TIIPEBLIIAoT Tello-
noTepH, npu pabote:

OJIHOCMEHHOH
05y =G5, — 1,51, +1,)-3,74-10" %
(21.16)
JIBYXCMEHHOH
W =G(,31,—-231 +1,)261- 1073
(21.17)
TPEXCMEHHOH
Q8 = G(521, — 621, +1,):1,06-107%
(21.18)

Ha BTOPOH NOAOTPEB BO3/yXa B CHCTEMaX
KOHOUIMOHAPOBAHAA, COBMEIIEHHBIX C OTOMJICHH-
eM, Korja TemJonoTepH NPEeBbIIAIT TENJIoNo-
cTymieHus, npn pabore:

0JHOCMEHHOH

Qray, = G(0,51, — 151, +1,):2,8-1073,

(21 19)

JIBYXCMEHHOM

QR =G(1,31,— 231, +1,):1,96-107%
(2120)

TPEXCMEHHOMI

Qrko, = G(5,24, — 621, +1,)-0,8-10"%,
(21.21)

rae G- pacieTHOE KOJMHYECTBO HATPEBAEMOIO BO3AyXd,
Ki/4, I, 9HTanLnEs BO3qyXa HOCHE KAMephl OPOLLCHHS B
paboyee Bpems 3umoid, KIK/Kr (kkan/kt), I, —IHTanbmma
BO3JIyXA [OcIe Harpesa B Kasopudepe B pabouce Bpems
sumoi. kJx/kr (kkan/xr), I, —To xe, B iepabouce BpeMs
WM B nepuod noArotoeks, KIk/kr (kkan/kr), I,—on-
TaneOus BO3AyXa B momemeRuH, xX/Kr (kkan/kr).

3aTpaTel Ha xonojocHabxenue M, onpenens-
1oTes no dopmyie

" =0, (21.22)

rane Qi —rogokoll (ce3oHHBIA) pacxon xomoza, I'Ix
(I'kan), I, uenma 1 I'/lx/(I'kan) xonona, pyd

3aTpaThl Ha XOJIOM YYMTBIBAKOTCA OTAENBHOM
cTaThell TOJBKO NPH LEHTPAJIM30BAHHOM X000~
cHabxenun ©OT oOIIe3aBOACKMX HIH PAHOHHBIX
XOJIOAWJIbHBIX CTaHIMiA. B 3THX cnydasx nena
X0Ji0a NPHHHMAETCA MO CeOECTOMMOCTH, a MpH
oTcyTeTsHM ee—no Taba. 21.4.

TABJMUA 214
CTOWMOCTH 1 Tkan XOJIO/A

TlpouspoanTenLlIOCT

Croumocrs 1 Ckan aonona, pyb,
XDJDA“_"ILI]O* Claniux,

npu pabote XOMOMMILHOH CTaRUMH,

ran/y wrom
ao 1000 a0 2000 cemiwe
2000
Ho 0,5 38,7 128 253
Ho 1,0 31,9 26,6 209
Jo 2,0 28,4 234 17.3
Cauitre 2,0 26,8 22,5 16,1

B Tex cnywasx, koraa xomaoaocHabxenne ocy-
LIeCTBIAAETCH OT XOJIOJMILHBIX YCTaHOBOK, pabo-
TAIOMIMX TOJBKO HA HYX/Abl KOHAUIIMOHHPOBAHHA
BO3/1yXd, 3aTPaThl HA XONOJ| OTAEJIBHO HE YHHTH-
BAIOTCA, 2 IKCIUTYATAIHOHHBIE PACXO/BI MO XOMO-
JHJILHOMW YCTAHOBKE BKIKOHAIOTCH B COOTBETCTBY-
HOUHE CTAThbH PACX0A0B CHCTEMBI KOHAHIIHOHUPO-
BaHWA BO31YyXa.

Tonoso# (ce3oHHBIA) pacxoa xonona, I'Jx
(T'kan), pekoMeHAyeTCa OTpeneaTh no GopMyJe

Q" = Gm/24kE (Aln) 10°°,  (21.23)
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riae G- pacueTHOE KOJTHYECTBO NMPUTOYHOTO BO3jIYXa, KI}
m - NPOAOIKATEIEHOCTL PA6OTHL CHCTEM KOHIHIHOHHPO-
BAIMA BO3QyXa B TEYeHHE CYTOK, 4; k—kKoa(punHeHT,
y‘!uTHB&}OlﬂHﬁ YBEIHYCHUE Pacxoa XoiJoda B JHEBHBIC
4achl, KOTOPKIA MPHHAMAETCA PABHBEIM [pH pabore: oa-
HocMennoii— 1,2-1,5; apyxemennoii—1,1- 1,3; Tpexcmen-
#oi - 1,0; Z(AI n)-pacxon xonoaa 3a CE30H, HCIHCIICH-
Hulft Ha | Kr npuTodHOrO BO3AYXa, KJ[K/KT (KKan/KT);
MeTO/l pacueTa BeJuyuHbl I (Al n) nam B ri. 7 wacrosme-
ro CrpaBo4nnka.

Pacuer 3aTpaT Ha 3ACKTPOIHCPIHIO
M, TPOM3BOIMTCS TIO OAHO- WIH JBYXCTABOYHOMY
tapudy. Ilo omnocraBouHoMy Tapudy oradusa-
KT CKTPOIHEPTHIO TPOMBIIIJICHHBIC H NIPpHpaB-
HCHHBIC K HHM noTpebutenu ¢ obmeii npucoeau-
HCHHOM MoUHOCTRIO J10 750 kB - A, a Takxke agmu-
HUCTPATHRHO-OLITOBBIC, ODUICCTRCHHBIC OPraHH3a~
IHH W TIPOYHE HENMPOH3BOJICTBEHHBIC NOTPCOHTCITH.

OHOCTABOYHEIH TapHd COCTOHT TOJILKO H3
TJIaTHI 33 OTIIYINCHHYIO AKTHBHYHO 3JICKTPHUYCCKYIO
3HEPrHio, KBT-4, y4TCHHYIO CYCTYHKOM.

CTOMMOCTH 3NCKTPO3IHEPTHH MO OJIHOCTABOY-
HOMY TapHdy onpeaelseTcs 1m0 dopmyne

H,,, = NKTU,,, (21.24)

rae N, —-YCTAHOBIEHHAA MOIHOCTh TOKONPHEMHHKOB,
kBr; T, - npononxkntensHocTs paboThl TOKONPHEMHHKOB,
w/roit; I],(,,~1apud 3a 1 kBT 4 norpebiasemoit amexTpH-
4ECKOH 3HCPIHH, NPHHAMAEMBIH 0 JaHHLIM 3aKA34HKA, 4
Py OTCY IC1BUM MX—TI0 OJHOCTABOYHOMY Tapuby Ipeii-
ckypauta Ne 09-01; K - koappuuneHT 3arpy3Ku, IpHHH-
maembiif paBHbIM 0,7,

CToMMOCTL IACKTPOIHEPrHY, noTpebnsiemoi
NPOMBIUUIEHHEIMA M NPHPABHEHHBIMH K HHM
Npe/IPHATHAMH, ODLICH TPHCOCAHHEHHOH Moul-
nocteio 750 kB-A w BeIIE OIUIAYMBACTCA MO
JIBYXCTABOYHOMY TapHy.

JIByxcTaBounbiit TapHd COCTOMT H3 OCHOBHOM
H JONOJHHTENBHOH cTaBok. OCHOBHas CTaBKa Tpe-
nycMmaTpuBaeT miaty 3a 1 kBt MakcumanbHO#
MOIIHOCTH, OTpebigeMoit TOKONPHEMHHUKAMH

H, = 08N, I,z (21.25)

e U,m—'rapmj} 3a | kBT MakCHMA4JBHOH MOIHOCTH,
nprEEMaeMeli o TIpefickypanty Ne 09-01.

JlonojimuTeIbHAS% CTABKA JIBYXCTABOYHOTO
Tapuda npejycMaTpHBACT NI4Ty 32 KHAOBATT-4a-
Cbl AKTHBHOH 31CKTPHYCCKOH HCPrHH, y4YTCHHOI
CYETYHKOM. 3aTpaTel Ha oOIaTy moTpebnsemMoit
3MEKTPUYECKOW 3HEPTHH OnpeeastoTes no dop-
Myne (21.24)

3aTpaTel Ha YCOYTM TOPOACKHX Cayx6
BOJIOTIPOBOA W KAHANU3ANMR M, CKIAgBI-
BAIOTCA M3 CTOMMOCTH NOTPebNsieMoi (MOKyMHO#)

BOJBI M TLTATHI 3a ¢OPOC CTOYHBIX BOJ B TOpOJ-
ckyio kasamumzauuio. K noxynHoit oTHocuTcH BO-
JIOTNIPOBO/IHAS MJIM apTe3HaHcKas BOja, Mojydac-
Mas NPEANPHATHEM OT TOPOICKOrO BOAONPOBOMAA
WIH OT APYTHX HCTOMHHKOB (Hanpumep, u3 cober-
BCHHOH apTe3WaHCKOH CKBAXHHBI).

3aTpaThl Ha YCIYTH TOPOJCKHX Clyx0 BOIO-
MPOBO/Ia H KaHATH3AIHN OTIPCAEISIOT MO CPEHe-
rofoBeIM 0bbeMaM noTpebisieMoit Boabl u cOpa-
CbIBACMBIX CTOYHBIX BOJ M JACHCTBYIOIUHX Taph-
dam Ha 3TH yCnyrm.

Toposoit ¢oua 3apaboTHoit mnnaTw
obGcnyxuBapomero mnepcoHana H,, ompe-
JICNACTCS HA OCHOBAHMH NPOCKTHPYEMOM YHCIICH-
HOCTH H CPE/IHETO/IOBOMH 3apabOTHOM NIaThl 0IHO-
ro paboTtaoero.

OO6s3aHHOCTh JIKCIUTYATAMOHHOTO TMEPCOHA-
71a 3aKTIOYAETCA B TEXHHYECKOM OOCHTYXHBAHHH
CHCTEM (CIKCHCBHBIA OCMOTp, OYHMCTKA, MCJIKHE
peMOHTEI). UHCIACHHOCTH,  3KCIUIYaTAIHOHHOTO
NepcoHasa 3aBHCHT OT 0coBCHHOCTEH CHCTEM, pe-
®HMa paboTel 00OpPYAOBAHHA M KOHKPCTHBIX
YCIIOBHI HA JJAHHOM IIpEATIPHATHY (AT PECCUBHOCTE
BO3/lyXa B INOMELICHHH, ero 3anbslICHHOCTD, 34ara-
30BAHHOCTh, MPOJOKUTC/IBHOCTE pabodero mHs,
PCKHM  YHCTKH BO3JIYXONPHCMHBIX YCTPOICTB,
BO3AYXOBOMOB W T.IL). YHCICHHOCTh IKCIIyaTa-
IMOHHOTO NCPCOHANA JONYCKACTCA ONpPEAC/IATE 110
Tabn. 21.5.

TABJMUA 21.5
YUCJAEHHOCTD IKCIUIYATAUMOHHOI'O NMEPCOHAJA

CHCTeMBL H O1JICIBHBIE JIEMSHTLI Hopma na 1 uen.

B CMeHy
Lienrpanbible KOHIMUHONEPLI M HPHTOYHBIE
BENTHAAMOHNIILIE kaMepw! TANA TTK ¢ yBraxue-
HHEM BO3JIyXa 6
Tpurowbie kaMeps 1Hna 1K Ge3 ysaaxnenns '
BO3YXA 8

Orzenenbie BeH rWIAIHORHLIE YCTAHOBKH (BeH-
THASTOPS!, GHALIPH, 1ENICYIAIM3ATOPBL Bpa-
UIIOIMECH PETenepal HBHRBIE, 070NN eNbibIe ar-
peraTsl, KOHIHIMOHEPhI [ICAN10HOMITbIE) 20
Kaaopudepsi, BO3IyXoBarpesare.iy, TeNIOYTH-
N34 rOPBl  PEKYNCPATHBHBIE W C IIPOMENKYTOY-
HBIM TEN/IOHOCHTE. IeM 25

Bo3nyxoBoiis ¢ peryMpyIONiHMH, BO3IYXONpH-
EMIBIMH H BG3XYXOPA3jia 1 OMIILIMH yCTpolicrBa-

MH, M 1000
CHCIEeMbl OTOIUIEHAS ¢ OTONATEIbHLIMH nPpHGO-
pamu. kBr 1100
Cuciemnl BOZCIPOBOAa (MMTLEBOTO H NPOTHBO-
MOXKAPHOTO) W KaHaIu3aumyu  (Xo3siciBeHHO-
66110B0# B nHTHeBOM), | TOWKa Bomopazbopa 1500

O0uice (CIHCOUHOE) YHCIIO IKCILTYATALIHOHHO-
TO nepcoHana onpesensercs no tabr. 21.5 ¢ yue-
TOM koo(duumenta K ,, paBHoro: .



152

Iaaga 21. Jxonomuueckas oyeHKa NpoeKmHbIX peudeHul

npu paboTe ¢ BBHIXOAHBIMH W 11pa3IHHMHBIMH
JIHSIMH: B OJIHY cMeHY-1,2; B aBe cMeHbl—-2,4; B
TpH-3,6;

upy HenpepweiBHOH paboTe (Oe3 BBIXOOHBIX H
NpasgHMYHLIX Aneit)-4,5.

@ons 3apaboTHOM MIATE oHOro paboTaro-
Ier0 NPHHMMAETCA 1O 3aJaHHIO HA IIPOEKTHPO-
BaHHE.

IlpH BBINONHEHMH CPABHUTEIBLHBIX PACYETOB
cpenHuii romoBo#t POHA NPHHHMAaeTCs B CyMMe
2000 py6 (c mpeMHSMH H HAUHC/IEHASIMH) C y4eTOM
NOSICHOro  Ko3((huiueHTa, YCTAHOBJIEHHOTO IS
paiioHa pacnonoxeHHs oObekTa.

AMOpTH3aNMOHHBIE OTYucCIeHus M,
TIDOM3BOAATCS OT CYMMbI KANMTANbHBIX 3aTPaT
(CMETHOHW CTOMMOCTH) Ha YCTPOHCTBO BHYTPEHHHX
CAHHTAPHO-TEXHHYECKHX CHCTEM B COOTBETCTBHH C
HopMamu Nocninana CCCP, BBeNeHHBIMH B AciicT-
BHe ¢ | smuBaps 1975 r.

IIpr TEXHHKO-IKOHOMHYECKHX COTIOCTABIE-
HHAX [POEKTHBIX DelleHHH PEKOMEHIYETCS MOJb-
3oBaTbes Tabu. 21.6.

3aTpaTsl Ha TeRymui pemoHT H, |
obycioBaeHs  HeOOXOAMMOCTBIO  NMOMEPKAHHA
cucTeM B paboveM COCTOSHHH B TeueHHe HOpMa-
THBHOTO CpPOKa MX CIyXObl. 3TH 3aTpaThi COCTOAT
H3 3apaboTHO#i mnatel paboYMX-pPEeMOHTHHKOB,
CTOHMOCTH MaTepHaJlOB M 3aNlacHBIX YacTeH, pac-
XO/yeMBIX Ha peMOHT. CTOHMOCTB TEKYILETO pe-
MOHTA OTllpedeiseTcs YKPYIHEHHO, B pasmepe 20%
OT CYMMBI aMOPTH3AIIHOHHBIX OTHHCIICHHIH.

Ilpoune 3kcnNyaTauHOHHBIE PACXOAB
M, cocToAT M3 3aTpaT HA4 NYCKOHANAaMOYHble
paboThl, HA OXPaHy TPyJa, M3HOC MAJIOLGHHOTO H
OBICTPON3HALIMBAEMOTO HHBCGHTAaps (MHCTpyMeH-
Ta, NpUCHOCODICHUH), YCNIYIH APYrux LEXoB H
HEy4YTEHHBIC PACXO/BI.

INpouue pacxoas! JUTS KOHKPETHBIX 00BEKTOB
OMpeNensioTCs, KAk NPaBHIO, HA OCHOBAHHM JaH-
HBIX 3aKa34Mka. [IpH OTCYTCTBHH 3TUX [JaHHBIX
TTPOYMEC PACXObl CACAYCT NPHHHMATh B pasMcpe
30% oT cyMMBI 3aTpaT Ha 3apaboTHyw miaTy,
AMOPTH3AIMIO U TEKYLUMH DCMOHT.

Toa0BLIe IKCIUIYATAUHORHBIE PACXO/bE [0 CHC-
TeMaM BHYTPeHHero BOJONPOBOLA H KAHAIM3AIHH
NpecTaBAAOT cob0f CyMMy 3aTpaT Ha TEmioTy
JUT Topsiyero BogocHabxenus M, amekTposHep-
ruo H,, yenyru ropoickux ciyx6 Boponposoja u
kaHanusamuu M, ,, 3apaboTHyIO miaTy sKcryaTa-
HOHHOTO nepcoHana M, , aMOPTH3aIIHOHHEIE OT-
uucleHHs H,, TeKylMi peMOHT H, , W npoune
pacxomms! H .

TABJIMLA 216

HOPMbI AMOPTH3ALIMOHHBIX OTYHCJEHHA

T'pynne!l ¥ BHOBI
OCHOBHBIX (hoHOOB

Miudpp Hopma aMOpTHIAIHOHHLIX
oTuucaeHuit, %

obman

B TOM 4HC]E

HA NOJI- HA Kalu-

HOe BOC-  TaNb-
CTaHOB- HbIH pe-
JIEHHE MOHT

3nanus.
MHOT03TaXHbIE

OIHO- H ABYXITAXHBIE

[panupan
wenesobeTOHHbIC

MeTajlIHYecKhe

KaHanu3aunoHHBIE HacOCHBIE
3arny6ieHHbIe CTAHUHH, COB-
MEIICHHBIE ¢ TIPHEMHBIMHA pe-
3epBYApPAMMH

Hedrenonyixn

OrcroRuAKn:
xene3obeToHHBIe ropu-
30HTATBHEIE
Kene3o6eTOHHbIe BepPTH-
KaNbHbIC
KAPIMYHBIE

Pesepnyaphbl 9HcTol BojbI:
Kene306eTONHEIE NOd-
3eMHBIE

KMpruYHbIe
MeTaNIHYECKHE

Tpy6Gonpososr
4) kaHa/lA3aluAH
HYryHHbIC
CTaibHbE
acbecToueMenTHbie
wenesoberonnsie u Ge-
TOHHEIE
6) Bomonposopja:
crajsnsie, achbecro-
ueMEHTHBIE
MYTYHHBIE
#eae306eToOHHBIe
B) ArpecCHBHBIX CTOW-
HHIX BOJ
r) TENIOBLIX ceTed
CTanbHBIR
Typ6okomnpeccopst, Bo31Y-
XOYBKH
Hacocsrr
HenTpobexHbie BOAO-
HPOBOIHbLIE

KaHAIH3alHOHHbIE

BAKYYMHBIE
obBeMIbie, WeCTEpeHHbIe
¥ NOPIUHEBLIE

CHeTeME)  BOJOCHAOKEHHA W

KaHajiu3aumMu  (KoMmiiekcHas

HOpMa)

N0 CTPOMTENLHOH Hacru
3Nanuii B COOpYXeHHH
no ofopyIoBAHKIO H
MOHTaRY

OGopynosanAe Mexanuyec-
KOH W 3NeKTPHYCCKOH OYHCT-
KH rajon (HILUJIEBbIC KaMEpEI,
ITHEJIOHB, CTPYKGEphi)

CHcTeMBbl OTOIUIEHNA, BEHTH-
JISIIAN ¥ KOITHUKOHAPO BAHKHE
BO3yxa (BKJNIOYAR BEHTHIS-

10000
10001

20317
20319

20321
20324

20325

20326
20327

20333
20334
20335

30107
30108
30105
30104
30109
30110
30111
30120
30121

41403

41500
41502
41508

41506

41600

24
2,6

3.5
11,3

38
9,7

9.3

3,6
89

19,3
27,9
10,1

18,0

12,5

1,0 1.4
1,2 1.4
33 02
1.0 13
29 1,8
67 30
20 73
20 1,6
6.7 22
25 02
3306
33 53
20 09
4.0 13
33 11
50 08
50 05
7 07
3307
6.7 30
40 038
40 24
125 68
125 154
82 19
130 50
22 28
66 44
98 27
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Hpodoa. mata. 21.6 55—1
ey = 280k T+ 240, 05— B
Tpyuns ¥ BAAB! Mudp HopMa aMopTH3AUMOHHBIX o
OCHOBHEIX (OHAOB oTYnCneHRHA, Y% x (350 = 17) 1078, (21.27)

obman B TOM 4YHCHE

Ha NOJi- HA KalH-

HOE BOC-  Talb-
CTaHOB- HBHIA pe-
nAeHME MO

TOPHl, TIPHTOYHBIE KAMEDHI,
BO3IYXOBO/Th, KAMEPBI YBJIAXK-
HeHHA, KOHAULAOHEPHL W APY-
rHe) oTpacaeit:
wiopHoit M Hed TeXHMH-
4eCKOH NPOMBILLUICHHOCTH
TOpHO-XHMWYecKO#H, Oc-
HOBHOH XHMHH, Oprams-
4ecKOTO CHHTE33, aHM/IH-
HO-KpacoyHoi
a30THOI, conoBoil, Kako-
KpacoYHOH, XWMHKO-o-
TorpadHyeckoi, XHM=
BO/JIOKHA W TIDOYMX OT-
pacnieli xumMwyecko#t npo-
MBILCHHOCTH
NpoYHX OTpaciel
MPOMBILIJIEHHOCTH
Neineynaninpatomme yerpo-
cTBa
Jwivococh
QHILTPEL AEKTPHYECKHE H
pyKaBHBIE
X01011bHO-KOMNPEccopHOe
oGopynosanne
JNeKTPOMIMEPHTELIBIE TIPH-
Gopet H YCTpOHCTBa 06IMEro W
clieuManbHOro HA3HaYeHAS
MpuGope! 1119 KOHTPONR M
PETYTHPOBAHHA TEXHOAOTHIEC-
KHX NpOUeccon (3a HCK/ove-
HHeM npHEOPOB TeMIepaTyphl)
[IprGopsl AnA H3MEpPEHHA H
PEryJHpPOBAHKA TEMIIEPATYPbI

41602 220 16,6 54

41603 229 12,6 10,3

41604 6,8 4,1

41601 * 10,0 2,1

41605
41610

16,7

16,1 59

43136 8,0 3,5

45104 7,7 5,1

47033 1.6 1.8

47036 15,5 13,0 2,5

47037 31,2 30,0 1,2

TMpameganns: 1. HopMbl aMOPTHIALUHOHHBIX OTYHC/IEHHE no
OTAEeNLHLIM BHAZM OTONHTE/LHO-BEHTHIALHOHHOTO oGopyaoea-
HHA [10NYCKAeTCA NPUHHMATEL 1O wudpy 41601

2. KomnuiekcHas HOpMa aMOPTH3ZUMOHHBIX OTYHCTIeHMH no
cHCTeMaM BOJOCHAOKEHHA M KawajiM3auumn onpeneaeHa no aHa-
JloTaM.

Ipu HanMyMm BHYTPHUCXOBBIX CTaHUHi 060-
POTHOTO BOJIOCHAOKEHHSI H OYHCTKH CTOYHBIX BOJ
YUMTEIBAIOTCH 3aTPATEl HA PEATeHTHI, CKATBLA BO3-
JyX, DACTBOPHTEH, 3arpy304HbIC MATEPHANBI H
Ap.

CroumocTs TemmoTet M, Ha ropsdee BOHO-
cHabGxcnue onpefensactes no dopmyc

H — QFUH

r.s M

(21.26)

rae Q.- romoBOM PAcX0A TEmNOTH HA TOpAYee BOXO-
cuabkenne, I'Ix (Ikan); I{, - Tapud Ha TEMIOBYIO 3HEP-
o, pyb 3a | Tx (I'kan), nupuaHMaeMbli B COOTBETCT-

BHH C PEKOMEHIALMAMH Ha C. 148.

Tonosoii pacxon Ttenna B I'lx (I'kan) Ha
ropstce BOROCHAaGKeHHe KILIbIX H 0B11eCTBEHHbIX
3j1aHHA omnpencnseTes no gopmMyne

rae Q. , ., —CPEAHEYAcoBOM PAcXoi TEIUIA 33 OTONHTENb-
Heii nepHoa HAa ropAdee poaocHabxkenne, Bt (kxan);
11, ~ npoI0DKATETbHOCTE OTONMMTEIBHOIO NEPHOAA, CYT;
a0 Lo,—TEMOEpPAaTypa XoJoaHoH (BOIONPOBOAHOH) BO-
k1, °C, COOTBETCTBEHHO B NETHHIA M IMMHHEA NepuoL!;
NpH OTCYTCTBHH JAaHHBIX NPHHUMAETCH PABHOH COOTBET-
creenHo 5 u 15°C; B—xkoddppHUHEnT, YIHTHIBAIOWAN U3~
MEHEHHE CPEAHEYACOBOr0 Pacxoaa BOIBI Ha ropavee Bo-
,IIOCHK.GBKEHHE B neTHHH HEPHOII MO OTHOINEHHIO K OTOMH-
TEJIbHOMY, IIPH OTCYTCTBHH JAHHBIX NMPHHAMIETCH paB-
ApM 0,8 (14 KypoprHBIX M IOXHBIX ropomos B = L,5),
ana npeanpuaTuid — 1,05 350 —wucno cytok B roay pabotst
CHCTEM ropsa4yero BoIoCHabxeHus.

TlomoBoii pacxoa TemmoTh Ha ropayce BOJO-
cHabXkeHHEe NPOMBIIIECHHBIX NPEANPHATHH Onpe-
JICNAKOT, HCXOJS M3 CYTOYHBIX M TFOJOBBLIX PCXKM-
MOB NOTpeONCHHA Topsiuci BOMBI, YHCITA JIHEH
paGoTHl NPEANPUATHS B FOdy M 4HCaa cmeH pabo-
Tel B cyTkM. Hampumep, pacxoa TemnoTel Ha
ropadec BOJOCHAOWEHHe MYWEBBIX MPOMBIILICH-
Horo npeanpusTtua cocrasnser 2400 xJx B nep-
Byto cMeny B 2300 kIx —Bo Bropyto. [Ipennpus-
THe paboTaeT B JBe cMerpl, 257 AHelH B roay, U3
Hux 137 nmedf—B oTomuTenpHbl nepuox u 120
Hed - netoM. CpellHeYacoBO# pacxoa TEIIOTHI
Q. acp ONMpeieNseTCA MO CMeHe ¢ HanbombumMM
PACXOMOM TEILIOTHI

Qr...cp = 2400:8 = 300 KI[)K,

Tonosoii pacxon Tenmortel, I'dx, Oyaer pa-
BeH [16-300-137 4+ 16-300-(55 — 5)/(55 — 15)/ x
x 120]- 1078,

B cHcreMax BHYTpPEHHeIo BOAOCHAOXEHHA H
KaHdJIn3alliH, BKIKO4Yas BHyTpl'lllCXOBhle CTAHIHH
060pOTHOTO BOAOCHAGKEHNS H OYHCTKH CTOYHBIX
BOJ, YYHTHIBAIOT 3aTPAThl HA INEKTPOIHEPIHIO,
norpebiseMyr0 HacOCaMH, KOMIIPECCOPAMH, BO3-
Ayxonyskamu. [lopsaok ompeneneHHs 3aTpaT Ha
MEKTPOIHEPTHIO H3JIOKCH Ha ¢. 148, 151.

Hanepsxkn Ha 3apaboTHyIO NIATy 3KCITyaTa-
IMOHHOTO TMEPCOHANA, AMOPTH3AIHOHHLIE OTYHC-
JICHHS, TeKYUIHA PEMOHT H NPOYHE 3aTPATHI ONpe-
JIENIAIOT B COOTBETCTBHH C PEKOMEHAAIMAMH Ha
c. 151, 152.

UHCNIeHHOCTE 3KCIUTyaTAIHOHHOTO NEepcoHa-
Ja JUTS BHYTPEHHHX CHCTEM BOJONPOBOAA H KaHa-
JIH3AUMH ONpPEAENAeTCS MPOCKTOM, NPH OTCYTCT-
BHH 93THX JAaHHEIX MOXHO  IOJb30BATHCA
Tabn. 21.5.
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Taaga 21. Dxonomuneckas OyeHKa NPOEKMHBIX peutenyil

YHCaedHOCTh MPOU3BOJACTBCHHOrO NEPCOHana
BHYTPHIICXOBBIX CTaHILHr{ OYHUCTKH CTOHMHBIX BOJ
pPEeKOMEH/IyeTCS NPHHMMAThE B CIIEAYIOMIEM COC-
TaBeE:

Ui cramumit nponyckuoit cnocobrocthio Ao 20 M /a:

HIDKCHEp-1eXHOJIOr . . . . . R |
crecape no ofopymosammio . . . . . |
nabopanT . . . }I —
onepaTtop £

an

cramyuii upouycknoli cuocobuocrbio 21- 50 m>/u:
HIDKeHep-Texwosgor . . . . . . . . 1
ciecaph no o6opyAOBANHIO

nabopaut

I B eMeny

oneparop

3aTpaTel HA pearcHTEHI, PACTBOPHTENH, 3arpy-
304HBIC MATEPHAJNIEI ONPEACIIAIOT OTACIBHO JUIS
KaX/I0TO BH/JA MATCPHAIOB, HCXOMH H3 TOJOBHIX
PACXO0B H IICH, ACHCTBYIOMMX J1As YCIOBHIH NPO-
ektupyemoro npeanpustus. Ilpu  oreyTcTBHH
TPOEKTHLIX 1eH TPHMCHSIOTCS ONTOBRIC ICHBI
Ipeickypanta Ne 05-01 ¢ mobasiicnuem CTOM-
MOCTH JOCTABKH /IO TPOCKTHPYCMOTO MpPCANpH-
ATHS.

3aTpaThl Ha CKATHI BO3JyX ONpeIENsiOTCS
Mo TO/IOBOMY pacxoay M cebecrommoctH 1 m?
NOJABAEMOT0 BO3/yXa.

21.3. HonoamuTtejibHble
TEXHUKO0-DKOHOMHYECKHE NMOKA3aTe/H
NPOEKTOB BHYTPEHHHX
CAHMTAPHO-TEXHHYECKHX
CHCTEM

K JOTOTHHTCIBHBIM TEXHHKO-IKOHOMHYCC-
KAM MOKAa3aTelsiM, MCTIONB3YEeMBIM JUISL BCECTO-
pPOHHCH OLCHKHM TNPOCKTOB, OTHOCHTCHA 3aTPATHI
TPyla B CTPOMTENBCTBE, MATEPHATOCMKOCTh, TO-
JIOBBIC PACXO/bI TEIJIOTEI, JMCKTPOIHEPTHH (B Ha-
TypanbHbIX BEIHYWHAX H B YCJIIOBHOM TOTIHBE) H
BOJIBl, HAJCKHOCTh CHCTEM.

IokasaTtein 3aTpaT TPyad B CTPOMTENBLCTBC
JIOJDKHBEI OTPAXaTh CYMMAapHYIO TPYJIOCMKOCTh
BCeX paboT MO ycTPOHCTBY BHYTPCHHHX CaHHTAP-
HO-TCXHHYECKHX CHCTEM, BEKM4Yas padoTel 110
okpacke ¥ uzoisuuu. [lokazaTenn saTpart Tpyaa
onpeaensiores no Hopmam 3CH 1 EPEP (C6op-
mukn 16-20, 26), a Takxke N0 YKPYIHCHHBIM CMCT-
HeiM HOpMaM (COopunk 4.1).

IMoxkasaren 3aTpaT Tpyda Ha YKPYIHEHHLIC
JIEMCHTHI  CAHHTAPHO-TCXHUYCCKHX  yCTPOWCTS
npHBejieRbl B paboTe «PexoMeHianuH| 119 ONCHKH
M3MEHCHAS CTOHMOCTH, TPYJ1OCMKOCTH H MATCPH-
aJI0CMKOCTH CTPOHTEILCTBA B IPOEKTAX HPOMEIILI-

TABJIHLIA 21.7
CPOK CHYXKBEbW CAHUTAPHO-TEXHIMECKOI'O
OBOPYJIOBAHUA A0 MEPBOI'O
KAMUTAJBHOTO PEMOHTA

Canurapno-teximieckoe obopynosanme  Cpok cnyxbul 10
K4NHTAILHOTO pe-

MOHTA, ThIC. 4

Bentunstopsr:
a) ocesbie:
CTaNbHBIE 18
C MOBHIUCHHON 3auATOH OT HCKpooGpa-
I0BAHHA 10
6) pagHankHBie OBIIEro Ha3HAYCHHA:
CTAIBITBIE 18
crajiuieie THna BL[-4-76 15
B) PaAHANEHBIE KOPPO3HOHHO-CTOHKHE:
H3 HepxabelouleH craim 5
H3 THTAHOBBIX CIIABOB 21
H3 LjacrMace 16
r) pagManeHble C MOBBILCHHOH 3aMATOR
oT uckpoofpalopanns 10
1) BBEICOKOHANOPHLIE 8
€) nbLIeBke 8
*) KpBIUHBIE 18
3) KPHIIHBIE KOPPO3HOHHO-CTORKHE 32

Konnsunonepst.
a) ABTOHOMHBIC THNA:
KTA2-5 ¢ Bo3nymmning oXAakIeHUEM

KOMIpeccopa 20
KTA1-6,3 u KTA1-10 25
KTAI-2, KTAl-4, KCH-12B 40
6) kabumisie tHna KT1,0 mw KTA2-0.8T 40
B) HEABTONOMHBIE 38
I} HEABTOHOMHBIE 1KadHbE 18
JloBOIMHEH KEKUHOTHBIE 39
DHILTPEL
a} BO3AYILUHBEE CAMOOYMIIAIMECH 19
6) pynomble NPY 3anLLICHHOCTH, MI/M>:
10 0,5 20
o § 3 roga
B) sYelkoBble ¢ (GUABTPYIOLIHM MaTepHa-
nom PIIT 3 ropa
BosnyxoHarpesatenn (kanopudepsl) ¢ 1enaono-
CHTEleM’
BOAA 12 ner*
nap 5 ner*

* [Ipusonurca obmmii cpok cywbel Ge3 KanRTANLHOTO pe-
MOWTA.

JIEHHBIX 3/1aHAH K coopyxenni» (M.: Ctpoiinzpar.
1988.)

OpHCHTHPOBOYHO 3aTPATHI TPY/AA MOXHO ON-
Ipe/ieATh 110 CMETaM HA YCTPOHCTBO BHYTPCHHHUX
CAHHTAPHO-TCXHWYCCKHX CHCTEM, HCXOIA H3 CyM-
MBI OCHOBHO# 3apaboTHOH IIATEL H CPe/iHeH CTOU-
MocTH | 4en.-7H, pasHo# 5.9 py6.

MarTepnanoeMKoCTh CHCTEM  ONpPCHE/IseTCS
HoKasaTeNAMH pacxoja cTajlid H Tpyd. B pacxon
CTaJ¥, T, BKJTHOYAETCS MAacca BO3/YXOBOJOB, BO3-
JIYXONPUCMHBIX, PETYIHPYIOIMX H Pa3sfaTOYHLIX
YCTPOHCTB, X0poboB, 0akoB (pacUiMPUTEIbHBIX,
KOH/ICHCAIIMOHHBIX M JUIA BOJIbl), ONOP H KperJic-
HHUit mox obopynosanue, BO3AyXoayssl u Tpybo-
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OPOBOJBI, CTANBHBIX MOKPHITHH TO H30JALHH W
APYTHX 3TCMEHTOB CHCTEM, HCKioyas obopyno-
BAHHC.

METamIOEMKOCTh  CAHWTAPHO-TEXHUYCCKOTO
00opy/I0BaHKs OINpeAeaseTcss TOABKO NPH COTO-
CTABJICHHH BADHAHTOB CaMoOro OGOpyIOBaHHS.
ITokazaTenu pacxona TpyO NPHBOASTCH OTACIBHO
10 Tpy6am YyryHHEIM, T, H CTATbHBIM, M U T. YueT
cranbHbiX TPyD (BKIIOYAS BOXOIA30NPOBOIHEIC) B
ABYX H3MEpPUTCNISX JACT BO3MOXKHOCTB OICHHMTB
PALHOHATBHOCTE TPACCHPOBKH TpyOONpPOBOMOB H
NPHHAMACMBIC TOJIIMHEI CTEHOK TPYO.

Pacxojp Tpy® onpenensiercs NHo NpOCKTHOM
JuMHe TPyOONPOBOAOB ¢ YYETOM pa3BepHYTOH
nmaHsl [1-00pasusix koMneHcatopoB. B obmuit
pacxos TpyO BKMIOUAIOTCA TAKXKe H3/ICTHA H3 HHX
(rpsi3cBHKH, BO3YXOCOODHHKH H jp.).

Macey cTasH, OpoOTsHKCHHOCTE W Maccy Tpy6
NPUHUMAIOT MO NPOCKTAM MJIM ONPCACIAIOT pac-
4eTOM B COOTBETCTBHU ¢ paboTo# «PexoMcHAAIHH
A OLEHKH H3MCHEHHS CTOMMOCTH, TPYAOCMEKOC-
TH H MATCPHATIOCMKOCTH CTPOHTCIILCTBA B MPOEK-
Tax NMPOMBIILICHHBIX 3/1aHUA B coOpyxeHHH (M.:
Crpotiuzaar, 1988).

I'onoBEeIC pacxosl TEIUTOTHL, AMCKTPOIHEPT HH
¥ BOJIBI, NOTpebisieMblc BHYTPCHHMMH CAHHTAp-
HO-TCXHMYECKHMH CHCTEMAaMH, ONpeacisioTcs B
COOTBETCTBHH C PCKOMCHIAIHSIMH, H3JI0XKCHHBIMH
Ha ¢. 149-151.

IMepeBoa TEMIOTHI H 3AEKTPOIHEPIUH B NEp-
BHYHOC TOMIHBO TIPOH3BOAMUTCH [0 MOKA3ATEIAM
ero pacxoiaa Ha BeipaboTky 1 T'{x (I [kan) Ten-
J10TeE H 1 KBT- 4 3/1eKTPOIHEPIUH, KOTOPLIC 3aBH-
CAT OT KOHKPETHBIX yC/IOBHH JHeprocHaGxeHns.

CPCJIHHC 3HA4YCHHA YJC/IbHBLIX pacXxogaoB TOm-
JHBA COCTABITAKOT!

Ha BeipaboTky 1 ['JIx (1 Tkan) Tennorsl, no-
Jlyqaemol OT KOTelbHBIX, paboTaiommx Ha raso-
masyTHoMm Tonnuee - 0,039(0,165) Ty, Ha xameH-
HBIX ¥ OypoBbIX yrisx —0,044(0,185) Ty, or TOL -
0,039(0,165) TyT;

Ha BeIpaboOTKY
0,3 Tyt

Hajiexs0CcTh BHYTPCHHHX CaHMTAPHO-TEXHH-
YECKHX CHCTEM OMNpEaeNsieTcs CPOKOM chykObl JI0
TICPBOTO KANMTAJIBHOTO PCMOHTA 00ODPYIOBaHHA,
3allOPHO-PETYIHPYIOIIHX H JAPYTHX YCTpPOHCTB,
NpeaycMaTPHBACMbIX NPOCKTOM.

Hoxaaa'rcnu HAaaCKHOCTH TPHHUMAKOTCA MO
TY wne gpyrum HopmartuBam. Hampumep, nan-
HBIC O pecypcee 0 NMepBOTO KanHTabHOTO PEeMOH-
Ta OTONMMTEJIBHBIX KOTJIOB, BEHTHIITOPOB, KOHIH-
IlHOHCpOE, IKCKIIMOHHBIX JOBOJIYHKOB, BO31yX0O-
HarpeBaTeicH H JpYroro caHHTapHO-TEXHWYECKO-
ro obopynosanus npusciacHb B IlpelickypanTax
onToseix HeH NeNe 19-04, 19-05, 23-07, 23-08.
BoinuckH H3 nepeyHCcAeHHbIX npefickypaHTOB NpH-
BosaTca B tabm. 21.7.

| kBT 4 3JIcKTPOIHCPIHH -



NMPUIOXKEHUWS

Hpunosxcenue I
TABJULBI AJ THAPABJAUYECKOIO PACUETA CETEM BOJOCHABXKEHUSA

TABJIMLA 1.1
JHAMEHHS 1000i M v, m/c, VI CTAJIBHBIX BOJAOIMPOBOJAHBIX TPYB d = 10 — 25 mm (TOCT 3262- 75 C HIM.
M rocCT 10704-76 C U3M.)

q, v 1000i v 1000i v 1000i v 1000i

aje
s tpy6 d, mm

10 15 20 25

0,025 0,22 22,6 o == — e — —
0,030 0,27 311 — -- —_ — — —
0,035 0,31 40,9 0,19 12,7 — — — —
0,040 0,35 51,9 0,22 16,0 — = — -
0,045 0,40 64,1 0,24 19,7 = — — -—
0,050 0,44 77.5 0,27 3.7 S s — —
0,055 0,49 92,1 0,30 28,1 — -

0,060 0,53 1078 0,33 328 _ -_ _ —
0,065 0,57 124,6 0,35 378 0,19 8,56 - —
0,070 0,62 1427 0,38 43,2 0,21 9,75 - -
0,075 0,66 161,8 0,41 48,9 0,22 11,0 — —
0,080 0,71 182,1 0,44 549 0,24 123 - —_
0,085 0,75 203,6 0,46 61,3 0,25 13,7 - —_
0,090 0,80 226,2 0,49 67,9 0,26 15,2 - -
0,095 0,84 249.9 0,52 74,9 0,28 16,7 — -
0,10 0,88 274.8 0,54 82,2 0,29 18,3 —
0,11 097 3279 0,60 " 978 0,32 217 0,19 6,26
0,12 1,06 + 3856 0,65 114.6 0,35 253 0,21 7,29
0,13 1,15 478 0.71 1327 0,38 292 0,23 839

0,14 ' 1,24 515,0 0,76 152,1 0.41 33,4 0,25 9,57
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3HAMEHHA 1000/ H v, m/c, JJIA CTAJBHBIX BOAOTIPOBOAHBIX TPYE d = 125 — 250 mm
(TOCT 3262-75 € U3M. U TOCT 10704 76 C U3M.)

TABJIMLIA L8

v 10001 v 1000« v 1000« v 1000¢
q, 2fc ana tpy6 d, Mm
125 150 200 250

3.5 2,78 123,1 1,93 46,4 1,00 8,30 0,63 2,65
350 282 126,7 1,95 47,1 1,01 8,53 0,64 2,72
355 2,87 130,3 1,98 49,1 1,02 8,75 0,65 2,79
36,0 291 134,0 2,01 50,5 1.04 8,98 0,66 2,87
36,5 295 137,8 2,04 51,9 1,05 9,22 0,67 2,94
370 2,99 141,6 2,07 533 1,07 9,46 0,68 3,01
315 3,03 1454 2,09 54.8 1,08 9,70 0,69 3.09
38,0 3,07 1493 2,12 56,3 1,10 9,94 0,694 3,16
38,5 - - 215 57.7 1,11 10,2 0,70 3,24
190 2,18 59,3 1,13 104 0,71 332
39,5 - - 221 60,8 1,14 10,7 0,72 3,40
40,0 - - 2,23 62,3 1,15 10,9 0,73 348
41 - - 2,29 65,5 1,18 11,5 0,75 3,64
42 - 2,35 68,7 1,21 12,0 0,77 3.80
43 2,40 72,0 1,24 12,5 0,79 397
44 - - 2,46 75.4 1,27 13,1 0,80 4,14
45 - 2,51 78,9 1,30 13,7 0,82 432
46 - - 2,57 824 1,33 14,4 0,84 4,50
47 - 2,62 86,1 1,36 15,0 0,86 4,68
48 - - 2,68 89.8 1,39 15,6 0,88 487
49 - 2,74 93.5 1.41 16,3 0,90 5,06
50 2,79 97,4 1,44 17,0 0,91 5,25
51 . 2,85 10,3 1.47 17,6 0.93 5.44
52 - - 2,90 1053 1,50 18,3 0,95 5,64
53 - - 2,96 1094 1,53 19,1 0,97 5,85
54 - - 3,02 113,6 1,56 19.8 0,99 6,05
55 3,07 1179 1,59 20,5 1,00 6,26
56 - = - 1,62 213 1,02 6,48
57 - - - - 1,65 22,0 1.04 6,70
58 = - - - 1,67 228 1,06 6,92
59 - - - 1,70 23,6 1,08 7,14
60 - = = = 1,73 244 1,10 7,37
61 - = = 1,76 25,2 1,11 7,60
60 - - - 1,79 26,1 1,13 7.83
63 - 1,82 26,9 1,15 8,07
64 - - - - 1.85 278 1,17 8,31
65 - - = - 1,88 28,7 1,19 8,56
66 - - 1,91 29,5 1,21 8,79
67 _ _ = - 1,93 30,4 1,22 9,05
68 - - 1,96 1,24 9,33 9,33
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TABJMLA 1.9
JHAUYEHHUS 1000i U ¥, m/c, JJIA CTAJIBHBIX BOJAOITPOBOJHBIX TPYE d = 200 — 250 MM
(TOCT 3262-75 C U3M. M I'OCT 10704 76 H U3M.)
v 1000: v 1000¢ v 1000 v 1000:
q, afc nas Tpy6 d, Mm q. 1fc wia Tpy6 d, MM
200 250 200 250
69 1,99 323 1,26 9,60 99 2,86 66,5 1,81 19,8
70 2,02 332 1,28 9,88 100 2,89 678 1,83 202
71 2,05 34,2 1,30 10,2 102 2,94 70,6 1,86 21,0
72 2,08 352 132 10,5 104 3.00 734 1,90 21,8
73 2,11 36,1 1,33 10,7 106 3,06 76,2 1,94 227
74 2,14 37,1 1,35 11,0 108 - - 1,97 23,5
75 2,17 38,2 1,37 11,3 110 - - 2,01 244
76 2,19 39,2 1,39 11,6 112 - - 2,05 253
77 piv ] 40,2 1,41 12,0 114 - 2,08 26,2
IS 2,25 413 1,42 12,3 116 - - 2,12 27,1
79 2,28 423 1,44 12,6 118 - 2,16 28,1
80 2,31 434 146 129 120 = = 2,19 29,0
81 2,34 44,5 1,48 13,2 122 - 2,23 20,0
82 237 45,6 1,50 13,6 124 - 7 310
83 2,40 46,7 1,52 13,9 126 - 2,30 32,0
84 243 479 1,53 14,2 128 - 234 33,0
85 2,45 49,0 1,55 14,6 130 - 2,37 34,1
86 248 50,2 1,57 149 132 - 2,41 351
87 2,51 513 1,59 153 134 - —~ 245 36,2
88 2,54 52,5 1,61 15,6 136 - 248 373
89 2,57 53,7 1,63 16,0 138 - - 2,52 384
90 2,60 549 1,64 16,3 140 : 2,56 39,5
91 2,63 56,2 1,66 16,7 142 - 2,59 40,7
92 2,66 57.4 1,68 17,1 144 - 2,63 41,8
93 2,69 58,7 1,70 17,4 146 - - 2,67 43,0
94 2,7 599 1,72 17,8 148 - 2,74 454
95 2,74 61,2 1,74 18,2 150 - 2,74 45,4
96 2,717 62,5 1,75 18,6 152 - - 2,78 46,7
97 2,80 63,8 1,77 19,0 154 - 281 47,7
98 283 65,1 1,79 19,4 156 = 3 2,84 489
TABJIMLIA L10
KO3O®UIMEHTH MECTHBIX COMPOTHBJIEHUN { BOAONPOBOJAHBIX CETEHA
MecTHoe ConpoTHBEHHE 3uavenne { MecTHOe CONPOTHBIEHHE 3uavenne {
Bentaan 8 KpecToBuHBL.
3ansuxKa 0,5 Ha mpoxoa 0,5
Yronnuuk 0,5 Ha OTBETBIEHHE 0,5
OTBons 0,5 O6paTHbie KIanaHbl 7
Tpoiinukn’ TMpoxoansie Kpans 3
Ba upoxon 0.6
HA OTBETBJICHHE 1,5
HA OPOTHBOTOK 2,5
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MOTEPU HAMMOPA H HA MECTHBIE COMPOTHUBJIEHUSA

TABJMLIA L11

Morepn nanopa H, m, npH cymme kOMPHIHEHTOB MECTHBIX cONpOTHBNeEnA L{

v, M/c
1 2 3 4 5 6 7 8 9 10 15 20

0,25 0,003 0,007 0,01 0,013 0,016 0,019 0,022 0,025 0,027 0,032 0,048 0,064
0,3 0,005 0,009 0014 0018 0023 0,027 0,032 0037 0,041 0,046 0069 0,092
04 0,008 0016 0024 0032 0,042 0049 0,057 0065 0073 0,082 0123 0,163
0,5 0013 0,026 0,038 0051 0,064 0076 0,080 0102 0114 0,127 0191 0,254
06 0018 0037 005 0073 0092 0,110 0,128 0,146 0,165 0,183 0276 0,365
0,7 0,024 0049 0,073 0097 0,122 0,146 0,171 0,195 0,22 0,244 0366 0,488
0.8 0,033 0,065 0,098 0,13 0,163 0,196 0,228 0261 0,293 0,326 0489 0,652
09 0,041 0082 0,124 0,165 0206 0,247 0,288 033 0371 0412 0618 0834
| 0,05 0,1 0,15 0,2 0,25 03 0,35 0,4 0,45 0,5 0,75 1
1,25 0,08 0,16 0,24 0,32 0,42 0,48 0,56 0,64 0,72 0,8 1,2 1,6
1,5 0115 0229 0344 0458 0,573 0,688 0,803 0917 1,031 L146 1,719 2292
1,75 0,156 0,312 0.468 0,624 0,78 0,936 1,092 1,248 1,404 1,56 2,34 3,12
2 0202 0404 0606 0808 1.01 1,212 1414 1,616 1818 2,02 3,03 4,04
2,25 0,258 0,516 0,77 1,032 1,29 1,548 1,806 2,064 2322 2,58 3,87 4,16
2,5 0319 0637 0,95 1,274 1,593 1911 2,23 2,548 2866 3,185 4778 5,37
2,75 0,385 0,771 1L156 1,542 1927 2312 2,697 3,083 3,469 3,854 5781 7,708
3 0458 0917 1376 1,835 2294 2752 3,121 3,67 4,128 4,587 6,88 9,174

Tpuaoxcenue 11

TABJULIBI AJIA TUAPABJIMYECKOTO PACHETA KAHAJTM3ALIMOHHBIX CETEH

TABJHLIA IL1
PACXOAblI CTOYHBIX BOA ¢ 1 CKOPOCTH HX ABHXEHHUA v AJIA YYTYHHBIX KAHAJIMZALIHOHHBIX TPYE

InaveHus g, Ja/c, (Bepxuss cTpoka) M v, M/c (HHKHAS CTPOKA) NPH YKIOHE, MM, Ha | M WIKHB

h/d
10 20 30 40 50 100 150
d, = 50 mm
0.0 0,004 0,005 0,006 0,007 0,008 0,012 0,014
’ 0,1 0,14 0,17 0,2 0,22 0,32 0,39
0l 0,016 0,023 0,028 0,032 0,036 0,051 0,062
’ 0,16 0,22 0,27 0,31 0,35 0,49 0,6
02 0,067 0,095 0,116 0,134 0,15 0,212 0,259
’ 0,24 0,34 0,41 0,48 0,53 0,76 0,93
03 0,149 0,211 0,258 0,298 0,333 0,471 0,577
’ 03 0,43 0,52 0.6 0,67 0,95 1,17
il 0,256 0,362 0,443 0,512 0,572 0,809 0,991
i 0,35 0,49 0,61 0,7 0,78 1,11 1,36
05 0,381 0,539 0,66 0,762 0,852 1,2 1,48
: 0,39 0,55 0,67 0,78 0.87 1,23 1,5
06 0.511 0,723 0,885 1,02 1,14 1,62 1,98
0,42 0,59 0,72 0,83 0,93 1,32 1,61
07 0,637 0,901 1,1 1,27 1,42 2,01 247
0,43 0,61 0,75 0,87 0,97 1,37 1,68
08 0.744 1,05 1,29 1,49 1,66 2,35 2,88
’ 0,44 0,62 0,77 0,88 0,99 1,4 1.1
09 0,811 1,15 1,4 1,62 1,81 2,56 3,14
* 0,44 0,62 0,76 0,87 0,97 1,38 1,69
095 0,818 1,16 1,42 1,64 1.83 2,59 3,17
¥ 0,43 0,6 0,74 0,85 0,95 1,34 1,65
| 0,761 1,08 1,32 1,52 1,7 2,41 295
0,39 0,55 0,67 0,78 0,87 1,23 1,5
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Hpodoancenue maba. 11.1

3navenns g, n/c, (BepxHas CTPOKa) W v, M/C (HUKHAA CTPOKA) NPH YKIOHE, MM, Ha | M LTHHE!

hjd
10 20 30 40 50 100 150
, = 100 MM
0,05 0,023 0,033 0,04 0,046 0,051 0,073 0,089
0,16 0,22 0,27 0,32 0,35 0,5 0,61
01 0,101 0,143 0,175 0,202 0,226 0,319 0,391
0,25 0,35 0,43 0,49 0,55 0,78 0,96
02 0,424 0,6 0,734 0,848 0,948 1,34 1,64
0,38 0,54 0,66 0,76 0,85 1,2 1,47
03 0,948 1,34 1,64 1.9 2,12 3 3,67
0,48 0,68 0,83 0,96 1,07 1,51 1,85
0.4 1,63 2,31 2,82 3,26 3,65 5,16 6,32
. 0,56 0,79 0,96 1,1 1,24 1,76 2,15
0,5 242 342 4,19 4,84 541 7,65 937
0,62 0,87 1,07 1,23 1,38 1,95 2,39
0.6 3,25 4,6 5,63 6,5 1,27 10,3 12,6
0,66 0,93 1,14 1,32 1,48 2,09 2,56
0.7 4,05 573 7,02 8,1 9,06 12,8 157
0,69 0,98 1,19 1,38 1,54 2,18 2,67
0.8 4,73 6,69 82 9,46 10,6 15,8 18,3
? 0,7 0,99 1,22 1.4 1,57 2,22 2,72
09 517 7,29 8,93 10,3 11,5 16,3 20
0,69 0,98 1,2 1,39 1,55 2,19 2,68
0,95 5,2 7,35 9,01 10,4 11,6 16,4 20,1
0,68 0,95 1,17 1,35 1,57 2,13 2,61
1 4,84 6,84 8,38 9,58 10,8 15,3 18,7
0,62 0,87 1,07 1,23 1,38 1,95 3,39
TABJIMLIA 112
PACXO/bI CTOYHBIX BOJ ¢ H CKOPOCTH HUX JABMXKEHHA v 115
YYTYHHBIX KAHAJTM3ALIMOHHBIX TPYE d, = 150 mm
- 3HaueHHs 4, 1/c, (BepXHsa CTpOKa) M v, M/C, (HHKHAR CTPOKa)} IPH YKIOHE, MM, Ha | M /UIHHK
6 8 10 12 14 16 18 20 30 40 60 80 100 150
0,05 0,05 0,06 0,07 0,08 0,08 0,09 0,09 0,1 0,12 0,14 0,17 0,2 0,22 0,27
0,16 0,19 0,21 0,23 0,25 0,26 0,28 0,29 0,36 0,41 0,51 0,59 0,66 0,81
0l 0,23 0,27 03 0,33 0,35 0,38 0,4 0,42 0,52 0,6 0,73 0,86 0,95 1,16
’ 0,25 0,29 0,33 0,3 0,38 041 0,43 0,46 0,56 0,65 038 0,92 1,03 1,26
0.2 0,98 1,13 1,26 1,38 1,49 1,59 1,69 1,78 2,18 2,52 3,09 3,56 3,98 4,88
0,39 0,45 0,5 0,55 0,59 0,63 0,67 0,7 0,86 1 1,22 1,41 1,57 1,93
03 2,18 2,51 2,81 3,08 332 3,55 3,77 397 487 5,62 6,88 7,95 8,89 10,9
0,49 0,56 0,63 0,69 0,74 038 0,84 0,89 1,09 1,26 1,54 1,78 1,99 244
04 3,75 4,32 483 5,29 57 6,11 6,48 6,83 8,37 9,66 1.8 13,7 15,3 18,7
0,57 0,65 0,73 08 0,86 0,92 0,98 1,03 1,27 1,46 1,79 2,07 2,31 2,83
0.5 5,56 6,41 717 7,85 8,48 9,07 9,62 10,1 12,4 14,3 17,6 203 227 278
0,63 0,72 0,81 0,89 0,96 1,02 1,09 1,15 14 1,62 1,98 2,29 2,56 3,14
0,6 746 8,61 9,63 10,5 1.4 12,2 12,9 13,6 16,7 19,3 23,6 21,2 30,4 373
0,67 0,78 0,87 0,95 1,03 1,1 1,17 1,23 1,51 1,74 2,13 2,46 2,75 337
0.7 9.3 10,7 12 13,1 14,2 15,2 16,1 17 20,8 24 294 339 379 46,5
0,7 0,81 0,91 0,99 1,07 1,15 1,22 1,28 1,57 1,81 2,22 2,56 2,87 3,51
08 10,9 12,5 14 15,3 16,6 177 18,8 19,8 24,3 28 M3 39,6 443 54,3
0,72 0,83 0,92 1,01 1,09 117 1,24 1,31 1,6 1,85 2,26 2,61 2,92 3,57
0.9 11,8 13,7 153 16,7 18,1 19.3 20,5 21,6 26,5 30,6 374 432 48,3 59,2
0,71 081 0,91 1 1,08 1,15 1,22 1,29 1,58 1,82 2,23 2,58 2,88 3,53
0,95 1.9 13,8 154 16,9 18,2 19,5 20,7 218 26,7 308 377 436 48,7 59,7
0,69 0,79 0,89 0,97 1,05 1,12 1,19 1,25 1,54 1,77 2,17 2,51 28 3,44
1 1,1 12,8 143 15,7 17 18,1 19,2 20,3 24,8 28,7 35,1 40,5 453 55,5
0,63 0,72 0.81 0,89 0,96 1,02 1,09 1,15 14 1,62 1,98 2,99 2,56 3.4

IMpameuanme. Tabawna cocrasiesa no dopmyne akaa. H. H. IMasaobcxoro,
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TABJIMLIA IL5
PACXO/Ibl CTOYHBIX BOJ ¢, 2/c, U CKOPOCTHU UX JBUKEHHUA v, m/c,
JJIA NOJHITUWIEHOBBIX KAHAJM3ALIMHOHHLIX TPYE THIIA CIT M
TIBIT PA3JIMYHBIX JUAMETPOB ITPN PAIMYHBIX VKJIOHAX i
q v q v q v q L4 q v
hid
i=00l1 i = 0,02 =003 i=0,04 i=0,05

d, = 63 Mmm
03 03 0456 047 0,70 060 0894 070 106 0,80 1,2
04 0,535 0542 0822 0833 1,04 1,054 1,23 1,25 1,39 1,41
05 08 0,61 1,23 0,93 156 LIR 1.84 1,39 2,08 1,57
0,6 1,09 0,66 1,67 1,01 11 1,27 249 1,50 281 1,70
0,7 137 0,69 2,09 1,06 2,64 1,34 3,12 1,59 3,51 1,78
08 1,61 0,71 249 1,08 3,08 1,36 3.64 1,60 4.1 1,81
09 1,75 0,70 2,66 1,06 3,36 1,34 3,96 1,58 4,47 1,78
10 1,61 0,61 247 0,93 3,12 118 3,68 1,39 4,16 1,57

d = 90 mm
03 0,83 0,60 ’ 1,25 0,92 1.57 115 1,86 1,36 2,1 1,54
04 145 0,72 219 1,08 273 1,35 323 1,60 3,64 1,80
0,5 2,18 0,80 327 1,21 4,09 1,51 481 1,78 543 2,01
06 295 0,87 442 1,30 552 1,63 6,50 1,92 733 2,16
07 37 091 554 1,37 6,87 1,70 8,12 20 9,16 2,26
08 432 0,93 6,47 1,39 8,06 1,74 9,50 2,04 10,7 231
09 471 0,92 1,05 1,37 877 1.7 10,33 2,01 11,66 227
10 435 0,80 6,55 1,21 8,17 1,51 9,63 1,78 10,87 2,01

d, = 110 Mm
03 145 0,71 2,164 1,06 2n 1,33 3,18 1,56 357 1,76
04 253 0,84 377 1,25 473 1,57 552 183 623 2,06
0,5 3,79 0,94 5,63 1,39 7,05 1,75 824 2,04 9,29 23
0,6 5,14 1,02 759 1,5 93 184 11,1 2,19 12,52 247
0,7 643 1,06 9,51 1,58 11,89 1,97 13,98 23 15,65 2,59
0.8 752 1,09 11,12 1,61 13,89 2,0 1622 234 18,27 2,64
09 8,18 1,07 12,11 1,58 15,13 1,98 17,22 2,31 19,89 2,6
1,0 7,59 0,94 11,26 1,39 14,1 1,75 16,47 2,04 18,57 23

Mpsmewanne. Tabanubl cocTaBaenb Ha ocHoBaHuH dopmyn, nonydernbix CKTE «DHepronpoMnoanMep».

TABJIMLIA 1L6
PACXOJbI CTOYHBIX BOJ ¢, a/c, H CKOPOCTH UX JABHXXEHHUA v, m/c,
AJIA ACBECTOLUEMEHTHBIX KAHAJTM3ALIHOHHBIX TPYE PALIHYHBIX
JUAMETPOB ITPH PAIIMYHBIX YKJIOHAX i
v q v q9 v q v q v q
hid
i=001 i=0015 i=002 i= 0,025 i=10,03
i d, = 100 mm

03 0,54 1,07 0,667 1,322 0,772 1,53 0,864 1,712 0,947 1,877
04 0,627 1,84 0,773 2,268 0,895 2,626 1,001 2,937 1,097 3,218
05 0695 2,729 0,856 3,361 099 3,888 1,107 4,347 1,213 4,763
0,6 0,745 3,665 0917 4,512 1,06 5215 1,185 583 1,298 6,386
07 0,777 4562 0,957 5,619 1,106 6,494 1,236 7,258 1,354 7,951
08 0,791 5331 0,974 6,561 1,125 7,578 1,258 8,474 1,378 9,282
09 0,781 5814 0,961 7,155 1,11 8,264 1,241 9,239 1,36 10,125
1,0 0,695 5458 0,856 6,723 099 7,775 1,107 8,694 1,213 9,527
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v q v q r q v q v q
hid
i=001 i=0015 i=002 i = 0,025 i =003
d, = 150 MM
03 0681 2,683 0,837 3,298 0,966 3,806 1,08 4,256 1,183 4,661
04 0,79 4608 0,969 5,652 L1119 6,527 1,251 1,297 137 7,991
0,5 0874 6823 1,072 8,369 1,237 9,657 1,383 10,797 1,515 11,828
0,6 0936 9,155 1,147 11,219 1,324 12,951 148 14,476 1,622 15,865
0,7 0977 11,406 1,197 13,974 1,381 16,122 1,544 18,025 1,691 19,741
0,8 0,994 13,311 1,218 16,311 1,405 18,815 1,57 21,038 1,721 23,047
09 098 14,505 1,202 17,791 1,386 20,515 1,55 22942 1,698 25,133
1,0 0,874 13,647 1,072 16,738 1,237 19,315 1,383 21,595 1,515 23,656
d, = 200 mm
03 0826 5848 1,012 7,165 1,169 8,276 1,307 9,253 1,431 10,131
0.4 0957 10,03 1,172 12,283 1,354 14,191 1,514 15,867 1,658 17,377
0,5 1,058 14841 1,296 18,18 1,497 21,0 1,674 23,482 1,833 25,713
0.6 1,132 19.894 1,387 24,376 1,602 28,155 1,792 31,496 1962 34,482
0,7 1,181 24772 1,447 30,351 1,671 35,05 1,869 39,203 2,046 42916
0,8 1,202 28922 1,472 35419 1,701 40,929 1,902 45,765 2,082 50,096
0,9 1,186 31,541 1,453 38,641 1,678 44,625 1,876 49,891 2,055 54,651
1.0 1,058 29,682 1,296 36,36 1,497 42,0 1,674 46,964 1,833 51,425
d, = 250mm
0,3 0,952 10,42 1,167 12,773 1,347 14,744 1,506 16,484 1,649 18,049
0.4 L102 17856 1,351 21,89 1,56 25,277 1,744 28,258 191 30,948
0,5 1,219 26,436 1,494 324 1,725 3741 1,928 41,812 2,112 45,802
0.6 1,305 35458 1,599 43,446 1,846 50,157 2,064 56,08 2,261 61,433
0,7 1,361 44,135 1,668 54,09 1,926 62,456 2,153 69,818 2358 76,465
0,8 1,385 51,521 1,697 63,128 1,96 72,911 2,19 81,467 2,399 89,242
09 1,366 56,163 1,675 68,868 1,934 79,516 2,161 88,849 2,367 97,319
1,0 1219 52872 1,494 648 1,725 74,82 1,928 83,624 2,112 91,605
1Ipodoaxcene maba. 11.6
v q v q v q v q v q
h/d
i=0035 i=004 i=005 i= 0,06 i=0,07
d, = 100 Mm
0,3 1,023 2,028 1,093 2,166 1,223 2,424 1,339 2,654 1,447 2,868
04 1,185 3477 1,266 3,714 1416 4,154 1,551 1,551 1,676 4917
0,5 1,31 5,144 1,4 5,498 1,566 6,15 1,715 6,735 1,853 121
0,6 1,402 6989 1,499 7375 1,676 8,246 1,836 9,033 1,983 9,756
0,7 1463 8,591 1,563 9,178 1,748 10,264 1915 11,245 2,069 12,149
0,8 1,488 10,023 1,59 10,71 1,779 11,983 1,948 13,122 2,105 14,149
0,9 1468 10929 1,569 11,681 1,755 13,066 1922 14,309 2077 15463
1.0 1,31 10,289 1,4 10,996 1,566 12,3 1,715 13,47 1,853 14,553
d, = 150 mm
0,3 1,278 5,036 1,367 5,386 1,527 6,017 1,673 6,592 1,807 712
0.4 1,48 8,633 1,583 9,234 1,769 10,319 1,938 11,304 2,003 12,209
0.5 1,637 12,78 1,75 13,663 1,956 15,271 2,143 16,731 2314 18,066
0,6 1,752 17,137 1,873 18,32 2,094 20,482 2,994 22,439 2477 24229
0,7 1,828 21,34 1,954 22,811 2,184 25,496 2,393 27,936 2,584 30,166
0.8 1,86 24909 1,988 26,623 2,202 29,757 2,434 32,596 2,629 35,207
0,9 1835 2716 1,962 29,04 2,192 32,445 2,402 35,553 2,594 38,395

Lo 1,637 25,561 1,75 21,325 1,956 30,542 2,143 33,462 2,314 36,132



Hpusoncenue 111 171

Ipodoancenue maba. 11.6

v q v q v q v q v q
hid
i=0, 035 i=0,04 i=005 i=006 =007
d, = 200 mm
03 1,546 10,945 1,653 11,703 1,848 13,084 2,025 14,337 2,187 15,484
04 1,791 18,771 1,915 20,07 2,141 22,439 2,345 24,577 2,532 26,537
05 1,98 27,775 2,117 29,696 2,367 33,203 2,593 36,374 28 39,277
06 2119 37,241 2,266 39,824 2,534 44 534 2,776 48,787 | 2,997 52,671
0,7 221 46,355 2,364 49,586 2,643 55,438 2,895 60,724 3,126 65,569
08 2249 54,115 2,405 57,868 2,689 64,702 2,946 70,886 3,181 76,54
09 2219 59,013 2373 63,108 2,653 70,554 2,906 77,283 3,139 83,479
10 198 55,55 2,117 59,393 2,367 66,407 2,593 72,747 28 78,555
d, = 250 mm
03 1,781 19,494 1,905 20,851 2,13 23314 2333 25,536 2,52 27,583
04 2063 33,427 2,206 35,744 2,466 39,957 2,701 43,764 2918 4728
0.5 2281 49468 2439 52,894 2,727 59,14 2,987 64,778 3227 69,983
0,6 2,442 66,35 2,611 70,943 2,919 79,311 3,197 86,865 3454 93,847
0,7 2,547 82,594 2,723 88,302 3,045 98,733 3,335 108,148 3,603 116,838
08 2591 96,384 2771 103,08 3,098 115,244 3,393 126,218 3,666 136,373
09 2,557 105,131 2,734 112,408 3,057 125,688 3,348 137,653 3,617 148,713
1.0 2281 98935 2439 105,788 2,727 188,28 2,987 129,557 3,227 139,967
Tlpuaoncenue 111,
TPYBBI CTAJIBHBIE U
COEAVHHUTEJBHBIE YACTU K HUM
TABJHLA 1111 TABJMUA 111.2
OCHOBHBIE PAIMEPBI, mm, U MACCA (BE3 MY®T), «r, OCHOBHBIE PA3BMEPBLI, mm, U MACCA, wr, TPYB
TPYB CTAJIBHBIX BOJAOT'A3OITPOBOAHBIX IO CTAJIbHBIX JEKTPOCBAPHBIX NPAMOMOBHBIX TTO
r'OCT 3262-75 C HIM. TOCT 10704 76 C U3M.
TomumMHa CTEHKH Teoperwueckas
TpY6 macca | m 1py6 ,§ ’§ ” “ = ’E ’E o g =
E gt g = Eg E g i
, 25 5§ GE g3z ¥ (R g
= & = & " 88 %g 58 ] SR 2 g&8
k] e 2 F 2 2 »>E T& &5 X [|»f =& &5 =
5 %5 = g E oz 2 B
22 B3 E ix 3 E 3=z 3
=& =TE & %2 & E B& & 10 14 16 o049 || 100 108 28 726
15 18 2 0,79 125 133 3.2 10,24
10 17 2,0 22 28 074 08 098 20 25 7] 1,13 150 159 3.5 13,42
15 21,3 2,5 28 32 L6 128 1,43 25 32 2 1,48 200 219 4 21,21
20 26,8 2,5 28 32 1,5 1,66 1,86 32 38 2 1,78 250 273 4 26,54
25 33,5 28 3,2 40 2,12 239 291 40 45 2 2,12 00 325 4 34,67
32 423 28 32 40 273 3,09 378 50 57 2,5 3,36 350 37 5 45,87
40 480 = 30 35 40 333 384 434 65 76 28 506 |[400 426 5 519
50 60,0 3.0 35 45 422 438 6,16 80 89 28 5,95
65 75,5 3,2 4,0 45 571 7,05 1,88

INpamesanne. B Tabinue npuseneHa Macca HeOIMHKOBAHHbIX
(ueprmix) Tpy6. Macca oaumkopasmbix Tpyb Ha 3% Gonbine.
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TABJIMLIA 1113

OCHOBHBIE PABMEPBI, mm, H MACCA, xr, TPYE CTAJIbHbIX BECIIOBHBIX TOPHYEAE®OPMHPOBAHHBIX

IO TOCT 8732 78 C M3M.

Ycnosrblit Hapyxmnit Howmm- Macca 1 m Venosabii Hapyxasi Howmm- Macca 1 m
npoxoa JdaMeTp X HATLHBIH npoxoa JAHRAMETP X HATbHBIH
X TOAWHHY  BHYT- X TOMWHHY  BHYT-
CTEHKH peHHA CTEHKH PEHHHARA
AHaMeTp nHaMeTp
50 57 x 3,5 50 4,62 194 194 x 5 184 233
65 76 x 3,5 69 6,26 200 219x 7 205 36,6
80 89 x 3,5 82 7,38 250 273 x 8 257 52,28
100 108 x 4 100 10,26 300 325x8 309 62,54
125 133 x4 125 12,73 350 377 x9 359 81,68
150 159 x 4,5 150 17,15 400 426 x 10 406 102,59
168 168 x 5 158 20,1

TMpevesanme. TpyGui np
TeMnepaType Ao BOOEC‘

HEHBI JUIA nEpeN

HearpecCHBHBIX M MaN0arpeccHBHEIX cpea nph p, < 2,5 MIla (25 Kkre/em?) u

VYIrOJIBHUKH, TPORHUKH, KPECTBI U MY®ThI IPAMBIE

TABJIHLIA 14

CoeMHHUTENBHbIE YACTH O6o3Ha- Pa3mepsl, MM, H Macca, KT, OpH YCIOBHOM MPOXOAE, MM
qeHne
8 10 15 20 25 32 40 50
Y 1 - " " " » "
Yo g o o e W g v M B #
L 21 25 28 33 38 45 50 58
Macca 0042 0,059 0,094 0,146 0,229 0,352 0,494 0,790
-3
Tpo#HAKH NpAMBIC d i LTI i £ 1 14" 14,7 ol
e rOCr 8948_75‘:““ /4 IB IIZ l“ lfl l"Z
L 21 25 28 33 38 45 50 58
Macca 0,064 0,085 0,133 0,206 0,318 0,490 0,673 1,088
d = 3’[nﬂ |",10 3/‘” la I I’,.‘n I 1,[2» 2-
H3M.
L == 25 28 33 38 45 50 58
Macca - 0,105 0,163 0,284 0,383 0,585 0,797 1,251
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Hpodoawcenue maba 114

CoeIMHHATE/ILHBIE YACTH 0O6o3na- Pa3sMephl, MM, H Macca, Kr, IpH YCAOBHOM NPOXOJE, MM
JeHHe
8 10 15 20 25 32 40 50
Myt d 1/‘., J/n” '.l"z" 3/4' 1 1 ll'c” 1 ‘/1" 27
npaMble L 22 24 28 3 35 38 43 47
xoporkme no NOCT 8954 75 ¢ nam Macca 0,031 0,040 0,065 0,096 0,155 0,226 0,309 0,480
, d
C
’
4 4
H
~ I
%%
I
My d Y " )" A v 1y 1y 2"
UpRMbIE L 27 30 36 39 45 50 55 65
anunnbie no FOCT 895575 ¢ mam Yncno 2 2 2 2 4 4 4 5
pebep
o
C
(A
1]
"
:/
~
V%
%
C
My Tsi KOMTICHCRpYIOUIHE 110 d K ST by N 17 1Y, 1875 2
roCT 8956 75 c uam Macca - 0,175 0,236 0,342 0,462 0,582 0,832
Ycno — 2 2 4 4 4 6
7 miie
%
r %
=]
_f S
2
]
]
]
]
%
d
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VrOJILHHKH,
CoeTHHNUTE/LHEIE 9aCTH O6o3navenne Paamepsi, MM,
15x 10 15 x 20 20 x 10 20 x 15 25 x 15 25 x 20
Yroneuuk mepexomnoif mo FMOCT d, & — . Al 1 1"
8947-75 ¢ maM. d; e - %" " Y2 A
L, 26 — 28 30 32 35
L, 26 — 28 31 34 36
Macca 0,067 — 0,103 0,134 0,173 0,204
Tpolinnk nepexoaHod no TI'OCT d, 1 o 1, 3y 3, " e
8949-75 ¢ m3m. d, e ¥ e Y ‘" 4
d Ly 26 31 28 30 32 35
1 L, 26 30 28 31 34 36
=3 Macca 0,119 0,163 0,168 0,183 0,255 0,285
i Al
= 3
=)
oy .
2
Kpectw  nepexommste no [OCT d, e — — L T 1" 1"
895275 ¢ um. d, Y — oy ‘" y’y
Ly 26 — — 30 32 35
d,
L L 26 — " 31 34 36
. 5 Macca 0,137 — — 0,212 0,284 0,329
hS) - 34
= -q-
[} 4
MY®Th
CoequHATEIbHBIE O6o3nagenne Pazmepsl, MM,
4ACTH
10 x 8 15x8 15x 10 20x 10 20x15 25x 15 25x20
My Tt NEpeXoaHbIE NO d, eF 1. L7 0 o Apn Ax 1"
FOCT 8957-75 ¢ uam. d L 1 e y" P A
d L 30 36 36 39 39 45 45
1 Macca 0,040 0,061 0,064 0,086 0,095 0,134 0,147
-y
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TPOAHUKU U KPECTBI TABJMLIA TILS

H Macca, Kr, Op YCIOBHOM Mpoxofe, MM

2 x5 32x20 32x25 40x15 40x20 40 x 25 40 x32 50 x15 50x20 50 x25 50 x 32 50 x40

1A A Hy - — [’ 1y - - — — —
ey e 1 = i 1Yy = —
34 36 40 — 42 46 = = — _
k1] 41 42 — - 46 48 - — — — —
0,234 0,260 0,321 — — 0,415 0,459 — — — - —
1 1/4" 1 1]‘4" 1 l,!‘n ll/z- l l/zn 1 1/2' ll',nzn 20 2N 2- 2» za
" A 1 Y A 1 1Y, ' e 1" 1Y 1y
34 38 40 36 38 42 46 38 40 44 48 52
38 41 42 42 44 46 a8 48 50 52 54 55
0352 0,382 0,430 0,459 0,494 0,552 0,616 0,672 0,714 0,788 0,807 0,940
117" 1y — 11, 11, | By o - — 2 2 r
1",!:' !,[‘n i - J/‘u 1" 1 1/: 1” 1 1’,-‘n 1 l'fxn
34 36 40 — 8 42 46 — — 44 48 52
36 41 42 - 4“4 46 48 — — 52 54 55
0,382 0,428 0,492 — 0,543 0,619 0,709 - - 0,859 0964 0,055
MEPEXO/IHBIE U ®YTOPKM TABJIMLIA 1116

H Macca, KT, PH YCAOBHOM HPOXONE, MM

2 x15 32 %20 32x25 40x15 40x20 40 x25 40 x 32 50x15 50x20 50x25 50x32 50 x40

1" 1 l’u‘n 1 )l{‘tr 1 1’14- 1 ln’l‘ 1 1/2v 1 1‘,-; e ot b 1d bl bt
e o ay r o W 1 A U U,
50 50 50 55 55 55 55 4 — b 65 65 65

0,185 0,209 0,218 0,243 0,258 0,280 0,325 — — 0,416 0447 0,473
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CoenmAATENBHBIE O6o3nauente Pasmepei, MM,
4acTA
10x8 15x8 15 x 10 20x10 2015 25x15 25x20
®yvopkn no I'OCT 8960-75 Tan 1 1 1 1l I 11 I
p— d, ;’J,a. |h~ 1/2- :/‘n 3/‘. 1 1"
d d, Ya" Y 38" e Yy " I
L 20 24 24 26 26 29 29
L = 5 19 % 2 30 o 3% 3%
<
h 7 7 7 7 7 7 7
z Macca 0,019 0,038 0,032 0064 0054 0106 0,084
TABIHLA L7
TPOHHMUKHM M KPECTHI C ABYMSA NMEPEXOJIAMH
CoeaHATENLHBIE YaCTH 0O6o3Ha- Pa3Mepei, MM, H Macca, KT, IIPH YCHOBHOM IPOXOME, MM
qenHe
20x15x 20x20x 25x15x 25x20x 32x20x 32 % 40 x
x 15 x 15 x 20 x 20 x 25 x25x x25x
x 25 x 32
TPOAHHKA € ABYMA NEPEXONAMA NO d, LT el Aol | b 1= L 1 1y
I'OCT 8950 75 ¢ mam d, 118 S P Ve b A AL 1° 1?
d dy " " e A 1” # 1Y
|r L, 30 33 32 35 36 40 42
K L, 31 3 34 36 41 42 46
<] L, 28 31 30 33 35 38 40
T Macca 0,158 0,185 0,215 0,246 0,329 0,374 0477
no <
=
CE—
dy
L2
Fi
Kpectst ¢ aByMA nepexoaamm no d, b A 1" 1* 14> — —
I'OCT 8953-75 ¢ wam dy " 4 ‘e e o' — =
dl ll"z" I/2~ 3/4" 1/4" 1” - T
o 30 3 2 35 36 =
L, 31 33 34 36 41 -
L, % 3] 30 33 35 -

Macca 0,200 0,264 0,252 0,316 0,396 —
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IMpodoaxcenue maba. 1116

H Macca, Kr, NpH YCAOBHOM MPOXOAE, MM

2xI15 32 x 20 32x25 40x15 40x20 40x25 40 %32 50x15 50 x20 50%x25 50x32 50x40

u I I 11 ] 11 1 I 1 1 11 I

L7 L LA A A A g ¥ ¥ F F z
" e A 1 e W W ue iy
31 k)| k1| 31 3 3 3 a8 48 35 35 35
46 46 46 50 50 50 50 65 65 65 65 65
7 7 7 7 7 7 7 8 8 8 8 8
0,221 0,180 0,146 0,299 0,256 0,198 0,122 0381 0379 0471 0,360 0,271
TABJIMLIA 1118

HUIIIEANX IBOAHBIE U TAHKH COEJUHMTEJNLHBIE

CoeaHRHTENBHBIE YACTH O6o3na- Pa3zMepsl, MM, B Macca, Kr, MPH YCJI0BHOM TIPOXOJE, MM
YCHHA
8 10 15 20 25 k7) 40 50
HunnesH aBoitHbIE 110 d L 3 1).# Ay | S P L b
FOCT 8958 75 ¢ mam. s 17 19 24 30 36 46 50 65
d L ) 38 54 47 53 57 59 68
i h 7 7 7 8 8 9 9 10
Macca 0,029 0,035 0,065 0,090 0,140 0209 0210 0,406
-z ~
s
=
Talike  COCAMHMMTENbHEE Tno  d, 3 A 11" 1, 1E v agE gy
TOCT 8959-75 ¢ mam. d A 3y, 1y, 3 1" 11/, 1Y," "
d . S 19 22 27 32 41 50 55 65
s, 32 36 46 50 65 70 75 90
L 42 45 8 52 58 65 70 78
Macca 0,216 0,282 0,464 0,588 1,091 1423 1,702 2,522
~3
A
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TABJHLIA 1119
KOHTPTAHKH, KOJMNAKH H IMPOBKH ’
CoeauHuTeILHLIE O6o3na- PaiMmepnl, MM, H Macca, K, NpH YCIOBHOM NPOXOAE, MM
qacTH HeHHe
8 10 15 20 25 3 40 50
Kontpraiixn no NOCT 8961735 d ) od s " ti/'d ” LRV r
C uIM » H 6 7 8 9 10 11 12 13
N 22 27 32 36 46 55 60 75
[ %
%% D 244 31,2 36,9 41,6 53,1 63,5 69,3 86,5
— s
d | Macca 0,013 0,023 0,034 0,041 0,077 0109 0,127 0212
) \’ e
f)
Konnaku mno I'OCT 8962-75 d — — Uy o 1" [V YA 2
C HIM L 19 2 24 27 vyl 32
— e 2 2 4 4 4 6
- — 0,053 0,089 0,138 0,221 0251 0474
Mpobkr no TOCT 8963-75 ¢ d Yy g A 3 1 e Yy
H3M L 22 24 26 32 36 39 41 48
& S 9 3] 14 17 19 22 22 27
h 6 7 74 9 10 12 12 14
<
Macca 0,016 0,024 0,040 0,069 0,110 0,157 0,186 0,322
=
|
1 ! 7
d
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TABJIMLIA 11110

KOHTPTAHKM, MY®TBI MPIMBIE KOPOTKHE, HHILNEIH H CTOHbBI

CoenpHuTenbHEIE 0O6o- Pa3mepel, MM, B Macca, KT, HIPH YCJIOBHOM TIpOXOZe, MM
HacTH 3Ha-
L g 10 as 20 25 3n 40 50 65 80 100 125
Kourpratixa no FOCT 8968-75  d b A A A 1" 1M Ay 2” -~ _ - —
C M H 6 7 8 Q9 10 11 12 13 — - : —
s 2 n 32 36 a6 55 60 75 s e w
D 224 312 39 46 531 635 694 685 — — — —
d Macca 0,014 0,021 0,037 0044 0076 0,005 0,113 0,174 — — — —
s SN
i 7 -\\\ %
\ ,’
-t
T
D
MydTsi npameie no d Mo *a 1" e 1y o2y 3y 4y
TOCT 8966 76 L 25 26 34 36 43 48 48 56 65 71 83 92
s 35 35 40 4,0 50 5,0 50 55 60 60 80 B8O
7 Macca 0023 0,036 0067 0086 0,163 0220 0255 0409 0,663 0838 1801 2,374
s -
] A
2
d
Hunnesn no TOCT 8967 75 d LF ya A 3 1 14 1ML
n XS L 18 20 24 27 30 30 34 4
§§ §§ Macca 0,08 0,012 0,021 0031 005 0075 0,109 0,148
N | N
by NN
Croue mo TOCT 8969-75 d Ly Spm e & Pl 1" LA /S
{ 70 80 90 10,5 1,0 130 150 170
:\ I3 8 4@ 40 45 50 55 60 65
| L 80 % 110 110 130 130 150 150
K : Macca 0,040 0,062 0094 0,134 0,2‘-,13 0,336 0463 0,608
1
|
1

A= ——
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TPYEBI YYT'YHHBIE HATIOPHBIE PACTPYEHBIE U KAHAJIMZALIMOHHBIE

OCHOBHBIE PAIMEPBI, mm, 1 MACCA, kr,

Venosusiit Hapyx- Tomumna s Macca 1 M
npoxoJ nua- CTCHKH LMIHHIPH- Macca Tpy6ui knacca JIA, kr, npa anaAe L, M Tpybsl, KT
Metp D, 4eCKO 4acTH TpYyOnt
KJjlacca

JIA A B 2 3 4 5 6 7 8 9 10

65 81 6,7 7.4 80 267 38 — - — — — — — 113
80 98 7.2 79 8,6 - 50 65 — — - — —_— 149
100 118 75 83 9.0 — 63 82 101 120 — — HE — 18,9
125 144 7,9 87 9,5 = 82 106 130 155 — - = — 24,5
150 170 83 92 10,0 — 102 132 163 193 —_ — — — 30,5
200 222 9.2 10,1 11,0 - - 193 238 282 — - — — 446
250 274 100 110 120 — — 260 320 381 —_ —_ —_ — 60,1
300 326 108 119 130 — — 336 414 492 - — — — 77,6
350 378 1,7 128 140 — _ 422 520 618 —_ - 2 —_ 97,6
400 429 125 138 150 — T 515 633 752 B0 989 1107 1226 118,5
500 532 142 156 170 — 730 897 1065 1232 1400 1567 1735 167,5
600 635 158 174 190 — . 971 1194 1417 1640 1863 2086 2308 2229
700 738 17,5 193 21,0 — - 1258 1538 1825 - — —_— 287,2
800 842 192 21,1 230 — — 1575 1935 2295 — = o = 359.8
900 945 20,6 223 250 — 1926 2363 2801 — —_ s — 4378
1000 1048 225 248 270 - - 2324 2850 3376 — —_— — - 525,6
TABJIMLIA 1V.2 TABJIMLIA V.3

PAMEPBI, wmwm, PACTPYBHOTO COEJHHEHHHA H PASMEPBI, mm, TPYE U PACTPYBOB 110 I'OCT 6942.3-80
MACCA, kr, PACTPYBA

w
1
i
) iy 7]
5
Venos- Dnement Obo3nadenus Pasmepet, npa D, Mm
Hblil OrNIHBKH paiMepos
1poxoa D, D, H I I Macca 50 100 150
TpyOLI 4
Tpy6a D 58 109 160
65 9 93 24 65 10 4,1 s 4 4,5 5
80 116 110 25 65 10 49
100 137 131 26 65 15 6,3 D, 65 118 168
125 163 157 27 65 15 7.8 Pactpy6 D, 74 125 178
150 189 183 28 70 15 10,2 D, 94 149 204
200 241 235 30 70 15 14,6 ! 60 70 75
250 294 287 32 75 15 20,0
346 339 34 75 20 26,0
398 392 36 80 20 31,9
449 443 39 80 20 40,9
553 547 42 85 20 59.6
657 651 45 90 25 79,5

760 754 48 95 25 102
865 859 52 100 30 136
968 962 56 105 30 174
1072 1066 60 1o 35 222

g883388588
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N COEJUHUTEJBHBIE YACTH K HUM

TPYE C PACTPYBOM IO TOCT 9583-75

Ipuaoncenue 1V

TABJIHMLA 1V.1

Macca Tpybn knacca A, kr, npe mwimsHe L, M Mlam Macca Tpy6el knacca B, xr, npu anuse L, M Macca
M Im
Tpy6u, TpYGWI,
K KT
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10
3 ff == e owmw oams ea s owe (94 B B e s sem m= oms w33
- 54 70 - —_ 162 — 57 75 - — 17,5
— 69 90 110 131 — — - — 208 — 73 96 118 140 — — — == 223
— 88 115 142 169 — — — -— 268 — 95 124 153 182 - — - 29,1
111 145 179 212 — — 33,7 19 15 192 229 — — — — 36,4
— — 210 259 307 — - — — 4488 — — 226 2719 332 — — — — 52,9
-  — 284 350 415 - — — 65,9 — — 306 378 450 — — — - 7.6
367 452 31 — — - — 85,2 - 397 490 582 — — — 92,7
458 564 671 — — - — 106,5 — 496 612 728 - — - . 116,1
— — 563 693 824 954 1085 1215 1346 1305 — — 607 748 889 1032 1172 1313 1455 1414
— 794 977 1161 1344 1528 1711 1895 IB3,5 — 857 1057 1256 1456 1655 1854 2054 1994
- 1059 1304 1548 1793 2038 2283 2528 2448 — — 1146 1413 1679 1949 2212 2479 2746 266,6
~ 1366 1682 1948 — — - — 3160 — — 1473 1816 2159 - — — — 3429
— 1714 2109 2504 - — — —_ 294,6 — 1852 2281 2710 — — — — 4290
— — 2098 2579 3060 — — - 4809 — — 2270 2794 3318 — — — - 5239
—  — 2534 3112 3690 —_— — 5780 — - 2733 3361 3989 - — — — 627,9
TABJHLIA IV.5
TABJIHUA IVA4  poA3MEPBI, wm, PACTPYEOB ®ACOHHBIX UYACTEN IO
MACCA TPVE, kr (CM. DCKH3 K TABJL IV.3) TOCT 6942.2-80
Macca npr CTPOHTE/ILHOH AnHHe L, MM Pactpybbi haconnsix Hacrei Obo- Pasmepsi
D,, MM 3Ha- MpH
75 1000 1250 2000 2100 200 ¢ s B 10
50 a6 s = 0 = e 50 100 150
:':3 s - 1? ig i?: :;: & X D, 65 118 168
MNMpumenanne. [l0 cneumanbHoMy 3aKasy NOCTABIAIOTCA i D, 72 123 176
1py6l mnMuHo#E 2200 MM RS - b, 90 145 202
gl ~ I 55 65 70
b, 15 20 25
L | 1B, 15
D, 6 118170
D, 72 123 176
D 90 145 202
- 44— H— fim 3
& I Iss 65 70
i
e —
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TABJIMLIA IV.6
MACCA, xr, MATPYBKOB IO I'OCT 6942.4-80

=
L

Macca npu crponTesnbHol

Dy maune L, MM
200 250 350 400
50 — 21 2,7 3,0
100 4,0 4.6 59 -
150 — — — 9,1
TABJIMLIA IV.7

PABMEPBI, mm, U MACCA, xr, IIATPYBKOB KOMIIEH-
CALIHOHHBIX IO IOCT 6942.5 80

Cxema pactpyba D, 1y I, Macca
100 370 120 9,1
b — 150 380 130 13,7
1
TABJIMLIA TV.8
PASMEPBI, mm, © MACCA, kr, MY®T
Mydirnt Obo- Paimephl H
3HAYCHHE Macca npH
D,,, MM
50 100 150
IMo FOCT 6942 22-80 Macca 14 32 56
{
Hamsmxkubie no L 80 100 120
I'OCT 6942 23-80 D 67 118 170
Macca 1.8 41 65

> ”
i‘l-f'i,.,,.,,//ﬂ.:

R

TABJHLIA IV.9

PASMEPBI, mm, H MACCA, xr, OTBOJOB H KQJIEH

daconnble 9acTH O603na- Pasmepis u

4eHHe Macea npa

D,, MM
50 100 150
Kousteno no TOCT 6942 7-80 A 90 150 160
A 150 170 220
R 70 75 130
Macca 2,1 51 94
Orsoa 110° no 'OCT 69429 80 A 70 75 —
5,135 150 —
R 70 75 —
Macca 18 43 —
Oreoa 120° no FOCT 6942 9-80 A 60 65 —
1 125 140 —
| R 70 75 —
n Macca 1,7 38 —
a0
Z h)

Otson 135° no FOCT 69429-80 1y 50 55 100
L, 15 125 165
R 70 75 175
Macca 1,6 3,7 77
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Hpodoaxncenue maba 1V9 TABJIULIA IV.18
PAIMEPDBI, mm, H MACCA, xr, OTCTYTIA C PACTPYBOM
dacounbie 4acTH Ob6oana- Pasmepn B THITA 1 MO I'OCT 6942.11-80
qeHAe Macca npH
Dy, mm Cxema otcTyna D, L ! R Mac-
ca
50 100 150

50 210 81 60 2,1
100 260 97 85 52
150 260 90 9% 82

Orson 150° mo TOCT 6942 9-80 Iy 65 125 65
L 130 175(275) 125
R 167 335 130

Macca 1,8 5,1(6,2) 64

TABJIMIIA V.11
PAIMEPBI, mm, H MACCA, xr, [IATPYBEKOB
NEPEXOJAHBIX C PACTPYBOM THIIA 1

CxeMa narpybka nepexol- Obo- Pasmepn ®
noro no FOCT 6942 6-80 3Hage- Macca npe
HHA Dy x d,, MM
100 x 150 x
x 50  x 100
L 145 155
A 30 35
1 65 70
Macca 2,2 42

TABAHLA V.12
PAIMEPHI, mm, 1 MACCA, kr, TPORHMKOB

Pa3smepbi 1 Macca npa Dy x d,, MM

TpoiHHKH O6o3navenns
5050 100 x 100 x 150 x 150 x 150 x
% 50 x 100 x 50 x 100 x 150
Mpambie 90° no TOCT 6942 12-80 A 70 75 95 40 70 95
1A 130 160 170 155 190 210
Iy 70 90 150 95 95 95

Macca 2.7 5 7,7 6,4 8,5 10,8
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Mpodoancenue maba 1V 12

Pamepsl # Macca npw D, x d,, MM

Tpoiinuks O603nauenns
50 x 50 100 x 100 x 150 x 150 x 150 x
x 50 x 100 x 50 x 100 x 150
Kocwie 45 no N'OCT 6942 17-80 A 135 165 205 145 185 220
PACTPYE THMNA 1 N 100 120 125 80 110 150
1 135 170 205 170 195 220
Macca 3,1 6 8.4 6,9 9,2 13,2
A 100 120 150 100 130 160
1 110 115 140 115 140 170
Iy 105 120 150 130 145 160
Macca 3 53 1,1 6,7 8.6 13.6
Macca — — 6,0 — —
[IpsMble KOMNEHCAIHOHHBIE MO I 370 = 380 £ =
rOCT 6942 13-80 1 - 120 - 130 — —
i — — — -
@50 4 I 65 95
PACTPYS o I — 240 — 250 -
AL ! Macca — 9,5 14,5 .
==
[P N
1, I,
[MpaMele nepexoaubie no
rOCT 6942 15-80 Macca —_ 6.8 — ==
PACTPYS
THAA 1

[po]
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Tlpodoancenue maba. IV. 12

Pa3Mepbi # macca npw D, x d,, MM

Tpoitunkn 0Obo A
50 x 50 100 x 100 x 150 x 150 x 150 x
x 50 x 100 x 50 x 100 x 150
MpsMbie AepexoHble Macca 49
uu3kHe no 'OCT 6942.16-80
TABJIHLIA 1V.13
OCHOBHBIE PAZMEPBI, mm, U MACCA, xr, CNIELIMAJIb-
HbIX ®ACOHHBIX YACTER Ipodorncenue maba. 1V.13
aconHbie 9aCTH OGo-  Paimepm ® dacouHble YaCTH - 06o-  Pasmepbl W
3na- Macca npu 3HA- Macca npH
H9eHHE D,, Mmm 4eHHE D,, mm
100 150 100 150
O1BOA-TPOITHAK g(rrl&npnuﬁ 150° no - - KpecroBsna ABYXIIOCKOCTHAA 1O h 95 100
TOGT 32 10 acca 7, TOCT 694221 80 L 18 180
PACTPYE THIA 1 150° #100 % 90 130
==ty PACTPYE I 120 145
THNA 1
Macca 86 138
o’
(5
1, ¥ 1
~1 =
> -
< P 5
B Lol #350
PACTPYE THNA 3 #50
Owon-Tpoitink npubopuwii 150° no
TOCT 6942.10-80 Macca 73—
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TABJIMIA V.14
PAIMEPBI, mM, H MACCA, xr, KPECTOBUH C PACTPYBOM THIIA 1

KpecToBHHB Obto3ua- PasMepn u Macca npu D, x d,, MM
4eHHA
50 x 50 100 x 50 100 x 100 150 x 50 150 x 100
Tpambie no FOCT 6942 18-80 I 70 75 95 40 70
P 1, 130 160 170 155 190
Iy 70 90 100 95 95
Macca 3,5 6,5 88 12 10,3
="
Iz
T L
7
A 135 165 205 145 185
1, 100 120 125 80 110
1y 135 170 205 170 195
Macca 4.1 1.2 109 7.8 10,8
Iy 100 120 150 100 130
1y 110 115 140 115 140
1y 105 120 150 130 145
Macca 38 6,2 10,2 7.4 10,3

TABJMUA IV.15
PA3MEPBI, MM, H MACCA, kv, PEBH3HIA 11O NOCT 6942.24 80

ms——==g
|
11

e s—
iy
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OCHOBHBIE PAIMEPBI, mm, H MACCA, xr, TPYE ACBECTOLIEMEHTHBIX HAMOPHBIX MO IOCT 539-80

Hpedoancenue maba 1V 15

Venoramiit Mac-  Yucno
npoxon Iy [A 1y A A, d ca 6osiron
50 60 140 32 B0 40 10 ; 2
100 95 210 56 130 &0 12 8,0 2
150 120 220 82 170 B85 12 14,2 4

11 Paimepsl B Macca NaHbl (e3 yyeTa aHTHKOP-

PO3HITHOTO NOKPHTHA

TPYBbI HEMETAJUIMYECKHWE

TABJIMUA V.1
OCHOBHBIE PASMEPBI, mv, TPYE KEPAMHYECKHX
KAHAJIM3ALIMOHHBIX 10 I'OCT 286 82

D L D, ! s
150 224 60 19
200 1000, 1100, 1200 282 60 20
250 1300, 1400, 1500 340 60 v
300 398 60 27
350 456 70 b1
400 510 70 30
500 622 70 36

ITpunroncenue V

TARJIMLA V.2

Yenos- BryTtpennnii nma- Hapyx- Hmana L 1py6 Mapox Hnuua Macca | M TpyGE Mapxa
Hbli meTp d Tpybui Hbll IHAMETP 00TO4CHHBIX
poxoa MapKH D o610~ KOHLOB [
YEHHBIX
BT-6 BT9 BT-12 0P BT-6 BT-9 BT-12 BT-6 BT-9 BT-12
2950 2950 2950
100 104 100 96 122 200 7.8 9.2 104
3950 3950 3950
2950 2950 2950
150 146 141 135 168 200 129 15,2 17,9
3950 3950 3950
200 196 189 181 224 3950 3950 3950 200 22,1 26,4 31,2
250 244 235 228 274 3950 3950 3950 200 28,4 359 41,1
300 289 279 270 324 3950 3950 3950 200 40,2 49.4 57,4
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TABJIMUA V.3
QCHOBHBIE PAIMEPBI, mm, H MACCA, xr, MY®T ACBECTOLIEMEHTHBIX HANTOPHBIX
Iy |
k |
) L
Yeaopubil Hapyxubii gAaMeTp Buyrpen- Muamerp Mmna | Macca, kr, MYGTH Mapku
POXOa D, mydTh Mapkn HHMK aHa- KaHapok
meTp D, D
CAM-6 CAM-9 n CAM-6 CAM-9
CAM-12 CAM-12
100 171 175 127 150 140 35 38
150 218 224 173 196 140 4,6 52
200 217 286 229 152 150 6,9 8.2
250 328 341 279 302 150 87 10,6
300 384 398 329 152 150 11,1 13,8

TNpumedanne. AcBecToueMenThbie MyhTsl HiroroBasior Tpex Mapok CAM-6-ans coenwnenns 1py6 mapkn BT-6, CAM-9 -1py6
mapku BT-9 @ CAM-12-1py6 mapkn BT-12

TABJIMLIA V.4
OCHOBHBIE PA3MEPBI, mm, U MACCA, xr, TPYE, MY®T U KOJIEL] ACBECTOLEMEHTHBIX BE3HAINOPHBIX
TOCT 1839-80
Uz jesme O6oanasenus Paizmepn 1 cupaBodnas macca npH D, MM
100 150 200 300
Tpyba D 118 161 211 307
d 100 141 189 279
L 2950 2950 3925 3925
Macca 14,7 259 51 90,2
Mydra D, 160 212 262 366
o D, 140 188 234 334
Macca 1,61 253 3,30 5,30
S| T« 7T
150
4
Pe3nnoBoe KoJlbIlo Buyrpenunii %0 122 160 230

JHAMETp
TMpm» . AcbecTc THBIE TPYOBl H MY(THI NPAMEHAIOTCS JNA YCTPOkcTBa GS3HANODHON KaHA/IM3aUAN
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TABJIMUA V.5
OCHOBHBIE PAIMEPBI, mm, H MACCA, k1, TPYE U3 NOJMITUJIEHA HH3KOIO IABJEHUS (BBICOKOM IJIOTHOCTH)
MO rocCT 18599-83 C N3M.

Cpennnii Hapyxnbii Tonumna Macca Tonmuna Macca Tommuna Macca Tomumna Macca
auaMeTp Tpybn CTEHKH M CTEHKH M CTCHKH IM CTEHKH Im
1py6 THRA
n cn C T
10 - = — — = 2,0 0,052
12 = — — -_ — — 2,0 0,065
16 — — — - — — 20 0,092
20 — — — - - - 2,0 0,118
25 = = =2 = 20 0,151 3 0,172
kY] - - —_ 0 0,197 30 0,28
40 ES — 2,0 0,249 23 0,286 3,7 0,432
50 g . 2,0 0315 29 0,443 4.6 0,669
63 2,0 0.4 5 0,497 36 0,691 58 1,06
5 2,0 0,480 29 0,678 43 0,981 6,9 149
110 2,7 0,946 43 147 6,3 2,09 10,0 3,16
140 3,5 1,55 5.4 233 8,0 335 12,8 514
160 39 1,96 6.2 3,06 9,1 437 14.6 6,70
225 55 3,88 87 4,98 12,8 B,59 20,5 13,2
R0 6,9 6,01 10,8 9,92 159 13,3 25,5 204
315 7.7 7,04 12,2 1,7 179 16,8 28,7 25,1
400 9.8 12,1 15,4 18,7 22,7 27,0 364 418
TABJIMLIA V.6

OCHOBHBIE PASMEPBI, mm, H MACCA, xr, TPYE W3 NOJUITWIEHA BbICOKOI'O JABJEHHSA (HHU3KOW IJIOT-
HOCTH) O I'OCT 18599 83 C Ir?M

Cpeanuit HApYX- Tonmmna Macca Tonmmsa Macca Toamuua Macca Toammna Macca
HBLIA AHAME1p CTEHKH ImM CTEHKH ImM CIEHKH Im CTEHKH Im
Tpybbi
Tpyb THNA
J1 cn C T
10 - — — — - 2,0 0,051
12 S — i — - - 2,0 0,063
16 = — 20 0,089 2,7 0,112
20 — == - — 22 0,125 34 0,176
25 - - 2,0 0,146 2.1 0,189 42 0,271
32 2,0 0,19 24 0,220 35 0,311 54 0,441
40 2,0 0,241 30 0,364 43 0,477 6,7 0,682
50 2,4 0,364 37 0,534 54 0,745 8.4 1,07
63 3,0 0,564 4,7 0,850 6,8 1,17 10,5 1,68
75 36 0,805 5,6 1,20 81 1,67 125 2,38
110 5,3 1,73 8,1 2,54 11,8 3,54 18,4 511
140 6,7 2,76 104 4,14 — — — —
160 g i) 3,61 11,9 539 - -

Tpavesamms: | Tpybet ranow J1-nerkue, CJ1-cpeanenerxue, C cpemume w T—TsKeibie PaCCUMTaHBI H2 [IABIEHHE P, DaBHOE
cooTeetcTRerHo 0,25, 0,4, 0,6 w 1,0 MIMa (2.5, 4,6 u 10 krc/cm?)
- 2 Tpybbl WIrOTORJIAD] W NOCTABIRIOT OTPEIKAME AnHHOM 6, 8, 10 m 12 M ¢ pony OTKJIC M 10 50 MM HIH CBEPHYTHIMH
b Byxthl (OpH yca0BHOM npoxoae 10 40 MM BKIIOYHTENBHO)
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TABJHIIA V.7
PA3BMEPBI, mm, H MACCA, xr, TPYBE HATTOPHBIX H3 HEILUTACTHOHLIMPOBAHHOIO MOJABHHWIXJIOPHIAA (NBX) 110
TY 6-19-231-83
™NI o ™I
~ @9
? o Sy IS ” u-,i=
R | 1H
&
Tun Macca
Y6 d d, d, 5 5 53 L I B Im
1 25 25,3 = 1,5 — — 2 — - 0,174
32 323 e 1.8 - - 32 — — 0,264
110 110,8 80 53 59 50 116 17 10 2,62
160 161,0 132,5 1,7 8,5 7.4 134 22 14 5,51
11 225 226,4 186,0 10,8 12,0 10,6 154 27 20 10,87
280 2816 314,7 134 14,9 13,4 172 32 24 16,73
315 316,8 351,3 15,0 16,7 15,2 184 35 26 21,09

TpyOnl HanopHble M3 TOJHBHHHIIXJIOpHAA
(ITIBX) BRIMycKalOT THAKEIOTO TUNA C pacTpybamu.
OnH npe/fiHa3HavYeHbl 118 TPyOONpOBOAOB, TpaHC-
NOPTHPYIOIIMX BOAY, B TOM MHCIE H NHTHEBOrO
K44€CTBA, a TAKXKE JPYrde arpecCHBHBIC KUIKHE U
razoobpa3susie Cpefibl npH TeMnepartype 1o 40°C, B
kotopuix [1BX croex. [IBX me cToek kx xmopy u
HEKOTOpHIM ero coenutenusM. Wcnonbsosanue

Tpy6 u3 MIBX ans x0o34i#CTBEHHO-NHTHEBOIO BOJIO-
NpoBOJA AONYCKACTCA TONBKO MPH HANHYMH pa3-
peieHdss MHHHCTepCTBA 3/IPaBOOXPAHEHHS.
Tpy6ur ¢ pacTpyOamu Tana II coemuustoT ¢
NOMOUIBIO PEIHHOBEIX YNJIOTHUTENBHBIX KOJICL,
Tpy6si ¢ pactpybamu Tuna I ckneupalor ¢ mno-

Mombio ke Mapxku [HUIIK-127 no TY 6-05-
251-95-79.

TABJIHLA Y.8

PASMEPBI, mm, U MACCA, kr, TPYE KAHAJMBAUMOHHBIX M3 NOJHITIWIEHA HHIKOIO JABJIEHMS (INHD) MO
rOCT 22689.3-77

iy
3 <
!
'~ —H =3
| i
L (A
el
[A
Venosaurii Macca
npoxoa d d, d; ) A 1, | (o ™
y MM
50 50 50,6 59,6 4] 11 32 3 6 0,445
100 110 110,9 1215 74 14 62 a5 7 1,225
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Tpy6st nsroropnstor Amuuoii 6000 mm. Tpy-
Ont npeaHa3’Ha4YCHbl 1A NMPUMEHEHUSA B CACTCMAX
BHYTpEHHeH KaHANH3AUMX 3nanMit. Maxcumans-
Has QONMYCTHMasA TeMIEpaTypa CTOYHBIX BOA! MOC-
ToAHHBIX — 60 -70°C;  kpaTKoBpeMeHHBIX (10
1 mun) - 100°C.

Tpybe! coeauHAIOT ¢ MOMOLIBIO YIJIOTHHTE=
JIBHBIX KOJEll, H3rOTOBJIAEMBIX U3 PE3UHBI MAPKH
3318 unu TemIOCTOHKOM MATKOHR pe3uHsl (TBEpIO-
cretio mo TUP B mpemenax 30/45) mo TOCT
22689.19-77.

TABJIMLIA V9

PAIMEPBI, mm, U MACCA, xr, TPYE KAHAJTM3ALIMOHHBIX M3 HEILTACTU®ULIMPOBAHHOI'O IMOJIABHHHJIXJJOPHIA
([IBX) MO TY 6-19-307-86

b

I
3 [
L
o 1
't;‘ hes ™
Macca
d d, d, K] 5 55 ! A I I L I m3pemas
50 50,3 59,6 32 29 2,1 7.8 18 38 6 2650 1,84
2620 3,57
90 90,4 101 32 29 2,1 9,1 20 48 6
1 5440 7,14
2000 3,35
2485 4,16
110 1104 120,6 3,2 29 2,1 91 2 54 6 2605 4,38
2650 444
4000 6,7
2000 5,18
160 160,5 1743 36 32 2,7 1,7 32 74 7 3000 8,22
5500 15,08
6000 16,45
2000 6,9
160 160.5 174,3 4,7 4,1 34 1.7 32 74 T 3000 10,4
5500 19,2
6000 20,9
5500 23,25
200 200,6 216,2 4,5 4,0 34 13,0 40 90 9
6000 26,36
5500 29,89
200 200,6 216,2 59 53 39 13,0 40 90 9

6000 32,6




192 Hpunoxcenue V

Tpy6sl kananu3auuonHeie 3 [BX npeanas-
HAYeHbl /I TNpHMEHEHHA B CHCTeMax OnITOBOMH
KaHAJH3ALMKH TNPH MAKCHMAJIhHOH NOCTOAHHOM
Temneparype 60°C u TeMnepaType KpaTKOBpEMEH-
HbIX cToKOB 10 90°C.

Tpybm u3roToBasioT ¢ pacTpybom s coe-
JMHEHHUS € TIOMOLIBLIO PE3MHOBBIX YIUIOTHHTeNeR
xoneir. [lo cornacoBanuio ¢ noTpeburenem nony-
ckaerca mocraska TpyO Ge3 pactpy6os.

dp

.

i
Il
l

TABJIMLA V.10
OCHOBHBIE PASMEPBI, mm, TPYE ®AOQJ/IMTOBBIX MO

TY 6-05-987-79
Yenos- Ton- Nnnna Ycnos- Toa- Hnuua
HbIi wyHa Hbli LIHH2
NpoOXoJA  CreHKH NPOXoA  CTEHKH
40 30 2000 200 10,0 1000
50 5.0 2000 250 12,0 1000
100 70 2000 300 12,5 1000
150 10,0 1000
., dp
‘V.’“ g d;:'
% — :?"
~ IE.
[ /]
L)
2]
TABJHLIA V.11

PASMEPBI, mm, H MACCA, kr, OTBO/10B M3 ITOJIM3TIWJIEHA BBICOKOH MNJIOTHOCTH (TIBIT) MO TOCT 22689.9-77

YenoBHuA Macca
npoxoja d d, d, ! it 2 1 1 H3jenus
d,, MM

Orsox 150°
50 50 50,6 59,6 41 55 46 32 0,05
100 110 1108 1215 74 98 86 62 0,23
Orpon 135°
50 50 50,6 59.6 41 62 53 32 0,056
100 110 10,9 121,5 74 116 104 62 0,275
Otsog 90°
50 50 50,6 596 41 80 71 32 0,07
100 110 1109 121,5 74 159 147 62 0,35

* Pasmepb! aaHbl I8 CNpaBok

OTBoAbI H KPECTOBHHBI IIOCTABJIAKOTCA KOM-
IUIEKTHO C YIUIOTHHTE/IBHBEIMH PC3HHOBBIMH KOJIb~-
amH.

KpectoBuna npsmas nmo FOCT 22689.11-77
nnametpom 100/100

@125,
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TABJIMLIA V.12

PAIMEPBI, mm, U MACCA, kr, TPOHHHUKOB MPAMBIX MO IOCT 22689.10 77

d
&
3 2
.
)}
o
_# EoN
WA}
Tpo#HEuK npamoi Macca
X d, d, d, dy d, 1 L % I, Is Iy L* | n3ne-
JIHR
50 x 50 50 50 506 596 7 67 %0 41 41 2 133 0,086
100 x 50 110 0 1109 1215 9% 102 107 41 74 62 198 028
100 x 100 110 110 1109 1215 147 131 159 74 74 62 278 048
* Paamepsl JaHel 1S CMPaBOK -
TpoHHHKH MOCTABIAKOTCA KOMIUIEKTHO C YII- IMarpy0oK KOMIIEHCANHOHHBIH JHAMCTPOM
JJOTHHTCIbHBIMH peI!HHOBHMH KOJbLUAMH 100 MM
Tpoitnuk kocoit mo NOCT 22689.10-77 ana- 230 ¢
MerpoM 50 x 50 Mm ;&
——
59,6
& W
N7 X D l S &
; s 5 3
! 62
i o)
S 3r2*
o 7l -
°
?as.;l'— o [MatpyGok mnepexoasoir 100 x 50 MM mno
r17i TOCT 22689.2 77

Tpoinuk xocos 60° no MOCT 22689.10-77
aramerpom 100 x 100 MM

$/21,5
1 @08 Soe
- )
~
~ __'q
=
% =,
3 e W
&
b
- L]
gJ- 1‘[“
T
dy 100
10

7 3ak 723

a8 45

110

47
62

157

TABJIMLIA V.13
PASMEPBI, vm, U MACCA, xr, M¥Y®T IO
rOCT 22689.13 77

o

L e
VYenonubiit Macca
npoxon d d, L 1 | uspe-
! JHA
50 50,6 59.6 87 I 0,046
100 1109 121,5 153 14 0,190
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My®Th M MaTpyOKH MOCTAB/IAIOTCH KOMIUIEKTHO C PE3HHOBBLIMH YIUIOTHHTE/IBHBIMH KOJIBIAMH.

TABJMLIA V.14
PAIMEPBI, MM, H MACCA, xr, PEBH3HH 110 TOCT 22689.15-77

Dy
D

Hy

st \+/ _Tﬁi: )

dy

L
i3
2 l2
L

Venopumit Macca
npoxon d, d d, d, D D, A I Iy L H H, 1 magenus

50 50 50,6 59,6 68 T2 67 " 41 138 59 55 0,124

100 110 1109 121,5 125 129 131 148 T4 271 92 87 0,475

* Pasmep gaH JUIR cpaBok.

TABJIMLIA V.15
PABMEPBI, mm, U MACCA, xr, SATJIVIIEK [0

TOCT 22689.16-77
0,

2}

Y7777 7777

N

= ‘
__i__b~
3 T
H oo
-
Yenopubiii Macca
npoxoa D D, K} N H ! 1 ua-
d,, MM nns
50 50 64 4 3 30 6 0,023
100 110 126 5 35 60 7 0,124
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[punoncerue VI

OBUHE CBEJIEHHA OB APMATYPE

TABJIMUA V1.1
M3BBITOMHOE JABJIEHUE, MTla (kre/em?), AJI5 APMATYPBI M3 PABIMYHBIX MATEPHAJIOB

Hasnenne HamnBonutuee paGouee napaenne p, QN8 apMATYPhl H3 PAIMHYHEIX MATEPHATOD NPH
Temnepatype cpeihl, °C

ye/i0BHOE npobnoe cepuiil B KOBKHH TyTYH 6poH3a W JIATYHD craib
Py Pap
no 120 o 200 no 120 no 200 ao 200
0,1(1) 0,2(2) 0,1(1) 0,1(1) 0,1(1) 0,1(1) 0,1(1)
0,16(1,6) 0,25(2,5) 0,16(1,6) 0,15(1,5) 0,16(1,6) 0,13(1,3) 0,16
(1.6)
0,25(2,5) 0.4(4) 0,25(2,5) 0,25(2,5) 0,25(2,5) 0,2(2) 0,25(2,5)
0.4(4) 0.6(6) 0.4(4) 0.36(3,6) 0,4(4) 0,32(,2) 0,4(4)
0,6(6) 0,9(9) 0,6(6) 0,55(5,5) 0,6(6) 0,5(5) 0,6(6)
1(10) 1,5(15) 1(10) 0,9(9) 1(10) 0,8(8) 1(10)
1,6(16) 2,4(24) 1,6(16) 1,5(15) 1,6(16) 1,3(13) 1,6(16)
Mpumesanme. PaGovee fanneHne Ans NPOMEKYTOTHBIX 3HAYCHHA TCMICPATYPH! CPEIl ONPEIENAETCH #HOM HATEpTIO #
TABJIMIIA V1.2

W3EBITOMHOE JIABJIEHME, MIla (krc/cm?), AJIS APMATYPBI M AETAJIEM TPYEOINPOBOJA M3 CEPOTO YYTYHA
MAPOK cal8-36, cu21-40, s342-12 H xu30-6

Japnexune PaGovee nasnennc p, npn HanGonbwei Temnepatype cpemst, “C
ycioBROE npobHoe 120 200 250 300 350 400
by Pap
0,10(1) 0,20(2) 0,10(1) 0,10(1) 0,10(1) 0,10(1) 0,08(0,8) 0,07(0,7)
0,16(1,6) 0,25(2,5) 0,16(1,6) 0,15 0,13(1,3) 0,13 0,12(1,2) 0,11(1,1)
(1,5 (1,3)
0,25(2,5) 0,40(4) 0,25 0,23(2,3) 0,20 0,20 0,19(1,9) - (,16(1,6)
2.5 @ 2)
0,40(4) 0,60(6) 0,40(4) 0,36 0,34(3,9) 0,32 0,30(3) 0,28(2,8)
(3,6) 3.2
0,63(6,3) 0,90(9) 0,63 0,60(6) 0,50(5) 0,50(5) 0,46(4,6) 0,43(4,3)
6,3)
1,00(10) 1,50(1,5) 1,00 0,90(9) 0,80(8) 0,80(8) 0,75(7,5) 0,70(7)
(10)
1,60(1,6) 2,40(24) 1,60(16) 1,50 1,40(1,4) 1,30(13) 1,20(12) 1,00(10)
(15)
2,5(25)* 3,80(38) 2,50 2,30(23) 2,10(21) 2,00(20) 1,80(18) 1.60(16)
(25)
4,00(40)* 6,00(60) 4,00 3,60(36) 3,40(34) 3,20(32) 3,00(30) 2,80(28)
(40)

Mpamesauns: 1. YCIOBHWE AAB/ICHHS, OTMEMCHHBIC 3BE3OTKOM, CeJyeT NPAMCHSTH TOJIbKO AAs zetaneli TpyGonpoBonos,
HIrOTOBJACHHBIX M3 9yryHa Mapok Bu42-12 m k930-6.

2. Pabouee pasnenmne Ais apMATYphl M aeTancit TpySonposojos H3 4yryHa Mapok cul18-36, ca2l-40 w pu42-12 cnepyer NPUMERATE
ToNbKO [0 TEMTEPATYphI cpembi J00°C BRKMIOTHTENLHO.

3. INeppas crynenb pabovero AaBJCHHA PACTPOCTPAHACTCH HA TEMIICPATYPLI CPeab He Hike MuAyc 30°C- anw yyryna mapok pu42-12
# ¥130-6 w He Hwke mMuHyc 15°C - s wyrysa mapox c918-36 u cu21-50

4. Pabouee naBieHHE AnA NPOMEKYTOYHBIX IHAYEHKH TEMICPATYPHI CPElHl OMp seTCH HE HHTEPNO

=

.

7"
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TABJIHUA V13

H3BLITOYHOE JABJIEHME, Mila (krcem?), IS APMA-
TYPbI U JETAJIEA TPYBOIMPOBOJA H3 BPOH3BI MO

TABJIHUA VL6
OBO3HAYEHHE MATEPHAJIA

TOCT 613-79 M FOCT 18175-78 C H3M. M M3 JIATYHU IO Marepuan VenosHoe Matepras Veaosroe
TrOCT 17711 80 C M3M. 1 T'OCT 15527-70 C M3M., xopityca oBo3navenue || kopnyca obosHagenne
Has.ienne Pabouee gasnenue p, npu Hanbonbied  Crans: Inacrmacest (kpo- n
TeMneparype cpeasi, C yTIEPOARCTAS c Me BHHHNJACTA)
JIeTHpOBAHHAR Jc Buunniacr Bl
ycnoBHOE  mpoBHOE 120 200 250 SopposHof- Turan TH
P, 2, HOC10fKas
y i (Bepxkapero- Hx
mas)
0,10(1) 0,20(2) 0,10(1) 0,10(1) 0.07(0,7 '-Iyrylé:e i a
0,16(1,6)  0.25(2,5) 0,16(1.6) 0,13(1,3y 0 11(LY m‘:k‘“ﬂ -
0,25(2,5) 0,40(4) 0,25(2,5) 0,20(2) 017017 R— e
040(4)  0606) 0408 03242 02727 e
0,63(6,3) 0,90(%9) 0,63(6,3) 0.50(5) 0,45(4,5) JlatyHb, GpoHia 6
1,00010)  1,50(15) 1,00(10) 0,80(8) 0,70(7) ANOMHHER a
1,60(16) 2,40(24) 1,60(16) 1,30(13) L10(1 1)
2,50(25) 3,80(38) 2,50(25) 2,00(20) 1,70(17)
4,00(40)  6,00(60) 4,00(40) 3,20(32) 2.70(27) TABJIMLIA VL7
OBO3HAMEHHE NMPHROAA
TMpavesamme, Paboyee nanieHne a18 NPOMEX yTOYBBIX 3Hade-
HUif 1eMAZPaTy Pbl Cpeilbl ONPeae/IRETCA NHHeHNOR MHTEponAunei, Tipuson VenosHoe Mpusox Venosnoe
obolnavenne oGoanavenme
TABJHULA Vi4
i Mexanuqeckni [MuesmaTHYecKHR 6
YCJOBHBIE MTPOXOJbl U COOTBETCTBYIOWAA TPYB- ¢ nepeaadeii: Chapapansecsnit 7
HAA PE3bBA MY®TOBLIX KOHLIOB 9epPBAYHON 3 “DrieK rPOMArHH rHLI 8
UHJIHHADHTE- 4 DeKTpHHECKHA 9
Venosamit upo- PespGa Tpy6- [| Yeiosnmii upo- Pespba Tpy6- cKoi
X0, MM nas X0/, MM Has koHuueckol 5
6 l,.n 32 Il/‘n
10 2 40 jip TABJIMUA VI8
15 1 50 r
20 3 65 27,0 OBO3HAYEHHE™ MATEPHAJIA  ¥YILJIOTHHTEJABHBIX
25 1 80 3 IMOBEPXHOCTEA
[Mpumeyanse, Pesnba 1pybuas no FOCT 6527 638 ¢ nm. Matepuas Yciostoe Mu repuan VenobHoe
YINOTHA 1. 1bHBIX 0603HAYeHHe || YILIOTHATEBHM X 0603HAYEHHE
NOBEPXHOCTER MOBEPXHOCTER
TABJTHLA VIS Naryns, Gpousa op Koxa K
Monenb-met1ann MH Dbouar k]
YCJIOBHOE OBO3HAYMEHHME APMATYPbI IO KJIACCH- KOpO3HOHROCTOI- o Pesnna P
OUKAUMHA  UEHTPAJIBHOTO KOHCTPYKTOPCKOI'O  kas (Hepxabeio- MNaacrMacen n
BIOPO APMATYPOCTPOEHMA (LIKBA) mas) cra.ab (kpome BuHu-
Crenaut cr naacTa)
BuaHnnacrt BIl
Tun apmarypu  Ycnoshoe Tun apmatypnt  YcnoBHoe
obo3HaveHe obo3nagenne
Kpan npobro- 10 Kanasn:
cnyckHo# obpatHeril 19
Kpas ana 1py6o- 1 MOBOPOTHBIH TABJIMUA V1.9
npoBoAa 3anopHbii 22
Janopnoe ycrpoii- 12 perynpyko- 25 CIIOCOE HAHECEHMS BHYTPEHHETO TMOKPHITHSA
KOPNYCA
CTBO ykazaTens )
ypOBHS CMECHTE B 27
BenTiuin B-14-15 HbIH
Kaanans: Peryaatop nap.e- 2 Cnocob nanece- Yci1oBaoe Criocof uasece- YcaosHOe
obpa i Hi 16 HHA «nociie ceba» HHA BHYTpeHHe- o00o3HaveHue || uua BuyTpenwe- obosnavenHe
NOABEMHBIA H w10 cebs» O NOKPHITHA 0 HOXKPHTHS
H lpHeMHbIHA Janemkka 30 m 31
¢ ceTKo# JaTsop 32
npefoXpaHH- 17 KosiaecaToo - 45 I'ymMMHpoBaHue ™ DyTepoBaHue n
1€.TbHBIH BOASHK DMaiHpoBatie 1] TUIACTMACCOM
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Ipusoscenue VII

KPAHBI
TABJHLIA VILI

OCHOBHBIE U NMPHCOEAWHUTEJILHBIE PA3MEPBI, wm, H MACCA, xr, KPAHOB NMPOBKOBBIX MPOXOIHBIX
KOHYCHbBIX CAJIBHHKOBBIX MY®TOBBIX 11666k 10 I'OCT 2704-77 C U3M.

Yenosnwtii npoxon D, L Peanba 1 H h g 5, 53 Macca
Tpybnas 4
15 55 o 12 75 26 27 12 36 0,32
20 65 b e 14 90 31 32 14 46 0,54
25 80 | 16 108 37 41 17 55 0,91
32 95 1Y, 18 123 4 50 19 60 1,44
40 110 1, 20 168 79 60 22 70 245
50 130 2 22 186 85 70 27 90 43
TABJHLA VIL2 TABJIMLIA VIL3

OQCHOBHBIE H MTPHCOEAHWHUTEJBHBIE PAIMEPBI, mm, OCHOBHBIE H MPHCOEJAVUHHTEJBHBIE PAIMEPBI, mm,
W MACCA, xr, KPAHOB IWAPOBBIX MPOXOAHBIX CAJIb- U MACCA, xkr, §PAHOB MAPOBBIX IIPOXOJHBIX
HUKOBBIX ®JAHLUEBBIX 11437a TIO TY 27-07-1036-75 CANBHUKOBLIX MY®TOBBIX 11438r IO TY 26-07-1036-75

Venosmei L D, b H ¢ Macca  YooH Peas6a Macea
npoxon rpaxon Tg:f'
v D, L d ! H B s 8
50 180 102 17 192 17 83 25 d200 17 16 17,5 75 46 9 148
100 230 158 19 322 19 26 k7) 130 1Y 19 144 84 56 10 2,27
40 150 1, 22 159 94 60 12 357
50 170 2'/," 24 184 110 75 17 6

7B3ax 723
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Hpunoxncenue VIIT

BEHTHJIM 3ANTOPHBIE

I TABJMILIA VIILI
OCHOBHBIE U ITPMCOEMHHMTENBHBIE PASMEPBI, mw,
WU MACCA, ¥, BEHTWIEH 3ATIOPHBLIX MY®TOBBIX
15616% IO TOCT 9086 74 C M3M.

Yeaopnnii Peasba Macca
Hpoxox TpybHas
; L d H s D,
15 55 e 12 20 27 ‘65 0,38
20 65 et 14 92 32 65 0,47
25 80 1" 16 1o 41 80 0,78
32 95 1Y, 18 112 S0 100 1,06
40 110 1, 20 140 60 100 1,78
50 130 2 2 142 70 120 2,6
! TABJHLA VII2

OCHOBHBIE M TNPUCOEAUHMTENBHBIE PASMEPBI, MM, U MACCA, xr, BEHTWIEHA 3AIOPHBIX MY®TOBBIX
M3 CEPOT'O H KOBKOT'O YVTYHA

Peanba
TpybHas
D, d L 1 H 5 Dy  Macca L ! H 5 D, Macca
1548x; 1548p 1598n2; 1548p2

15 by 244 90 14 116 30 50 0,75 90 14 118 30 65 0,75
20 e 100 16 120 36 50 1,1 100 16 120 36 65 09
25 17 120 18 148 46 80 1,75 120 18 143 46 80 1,75
32 1Y, 140 20 158 55 80 2,7 140 20 145 55 80 .7
40 1Y," 170 22 177 60 100 4,15 170 22 180 60 120 4,15
50 2" 200 24 190 75 120 5.6 200 24 185 75 120 58
65 21, 260 26 245 90 140 13,7 . - - - - -
80 3" 290 30 265 105 140 6,5 - - - - - -
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1lpodoancenue mata. VIIL2

L ! H s D, Macca L ] H $ D, Macca
1548n; 15486p 15xu18p; 15kq18k; 15kq18m; 15x918nl; 15x418n2

90 14 118 30 65 0,75 90 12 118 37 65 0,7
100 16 120 36 65 09 100 14 120 36 65 0,9
120 18 143 46 80 1,7 120 16 143 41 80 1,4
140 20 147 55 80 23 140 18 145 50 80 2,1
170 2 175 60, 120 4,15 170 20 180 60 120 3,7
200 24 188 75 120 5.8 20 22 185 80 120 5
260 26 245 90 140 13,7 - - - - - -
290 30 265 IU‘S‘ 140 16,5 - - - - -

TABJIHIIA VIIL3
OCHOBHBIE H [IPHCOEAMHHUTEIBHBIE PAIMEPBI, mu,
W MACCA, kr, BEHTHJIEI 3ATIOPHBIX ®JAHLEBBIX
U3 CEPOTO M KOBKOT'O YYT'YHA 1549n2; 1549p2

2,
i A
‘q: —]»
s
=y
nomb d
L &
YenosHEIR
X0
n[:o LDDlDZdeDunMacca
25 120 115 85 68 14 14 143 B0 4 36
32 140 135 100 78 16 1B 145 BO 4 55
40 170 145 110 BB 16 18 179 120 4 7,65
50 200 160 125 102 17 18 185 120 4 103

7B*

TABJITHLA VIIL4
OCHOBHBIE U MPUCOEANHMUTEIBHBIE PASMEPDI, mm,
U MACCA, xr, BEHTHJIEH CAJIBHUKOBBIX
C 3JEKTPOMATHHUTHBIM MPHBO/JOM H
JIEKTPOMATHUTHOM 3AIEJKOA ®JIAHIEBBIX
15xa892n1-nd; 1564892p1-pd

Macca

D, L B D, D, b d H n l15x4892nl-n4 15k4892pl-p4

Y

25 160 90 B85 68 12 14 430 4 18 18,2
50 230 125 125 102 15 18 485 4 22 22,2
65 290 140 145 122 17 18 445 4 318 34

Mpsveaame. Bentuan 15k9892p1-p4 HIroToBIAMIOT TONLKO MO
cnenAanbHOMy 3akasy.
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BenTHNL 3anOpHEIA NMOXapHBIA ¢ MydTol H
nanko## D, = 50 MM natynnwii Ha p, 0,6 MIla
(6 krc/cm?) 1B 1p, NpHMEHSEMBIA HA TOXAapPHBIX
Tpybonposoaax ans BoAbl ¢ paboyell TemnepaTy-
poit mo 50°C no TY 26-07-225-78

¢100

175

BenTunb 3anopHelil NOXAPHLIE ¢ MydTOH B
uankoi D, = 50 MM M3 KOBKOro 4yryma Ha p,
1,6 MIla (16 krc/cM?) 15 k4 1lp, npuMeHseMEIR
Ha NMOXapHeIX TpybGonpoBoaax anas Boawl ¢ pabo-
4eil TemnepaTypo# ao 50°C.

TTpunoxcenue 1X

KJIAITAHBI

TABJIHULIA IX.1.
OCHOBHBIE H MPMCOEIHHUTENLHLIE PASMEPBI, mm,

W MACCA, kr, KJIATTAHOB OBPATHBIX MOABEMHBIX

MY®TOBbLIX JIATYHHBIX 166616« 1O NOCT 12677-75 C M3M.

TABJHMLIA IX2
OCHOBHBIE H ITPHCOEAUHUTENLHBIE PASMEPBI, mu,
M MACCA, &1, KJJAITAHOB OBPATHBIX TTOABEMHbIX
MY®TOBBIX U3 KOBKOI'O YYTYHA 16kallp
TIO I'OCT 11823-74 C H3M.

NOA KNI 5,
noa Kmoey s
x| —\
) TPYE.d
4
YeioBawiii Pesbba Yenosami Pesbba
npoxomx ?yﬁuau npoxoj TpybHas
» 1 H s 5 Macca D, L d 1 H 5 5 Macca
15 55 Yy 12 38 27 19 0,23 15 90 Lt 12 55 27 24 0,5
20 65 M 14 42 32 2 03 20 100 A 14 60 36 24 0,8
25 80 1” 16 42 41 2 0.5 25 120 ;b 16 65 4] 27 1
40 110 1, 20 7 6 32 1,43 32 140 oyl 18 75 50 32 1,8
50 130 2 22 80 ] 36 2 40 170 1, 20 90 60 32 3
50 200 .ol 22 100 70 36 4

lNpaveaamms: 1. Knananel npaMeHsioTcs HA Tpybonposogax
JUIS NpesoTBpalleHAs oBpaTHOTO NOToKA BOB! W napa ¢ paboueh
Temnepatypoil no 225°C.

2. Knanaum ycTanasamBaloT Ha FOPHIOHTAnLHOM TpyGonpo-
BOJIC KPHUIKO# BBEPX.

IMpaveunsnu: 1. Kiananu npamensiorces ra Tpybonporojax
AN NpefoTBpaleHns obpaTHOTo NOTOKA BOAM ¢ TEMINEPATYPOH
o 50°C.

2. Kaananke yCTAHABAHBAKOT HA rOPHIOHTANBHOM TpySomnpo-
BOfIE KpHLIKOH BBEpX
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TABJIMLA IX.3
OCHOBHBIE H IMTPHCOEAUHHUTEJIBHBIE PASMEPBI, mm,
H MACCA, kr, KJIATAHOB OBPATHBIX ITOJIBEMHBIX
GNAHLEBBIX YYTYHHBIX 16u3n; 16a36p H 1643p

Dy -
£
. oy
q -
| ~§
b . e
-
Yenosabil
npoxea
3 L b b, P, b d H D, n Macca
25 120 115 85 68 14 14 70 — 4 33
40 170 145 110 88 16 18 95 80 4 7
50 200 160 125 102 17 18 105 88 4 94

NMpavewanns: | Knanage npEMEHAIOTCA Ha TpyGonposomax
JUIA TipeioTBpalleHHs o6paTHOro MOTOKA BOAM M Mapa ¢ paboued
temnepatypoli o 225°C (xnanamsi 16436p u 1643n) u Boam ¢
pabotedi Temnepatypoit go 50°C (xranam 1643p)

2 Kjananb yCTAHAB/IHBAIOT Ha FOPH3OHTANEHOM TpyGonpo-
BONE KPHIILKON BBEPX

TABJHMLA X4
OCHOBHBIE H NPHCOEJHHHUTENBHBIE PASMEPBI, mm,
M MACCA, xr, KJIATIAHOB OBPATHBIX NMOJABEMHBIX
®JIAHLIEBBIX YYTYHHBIX 16966p H 16u6p
MO rocCT 19500-74 C H3M.

Yenosrbi# axC

npoxoa (wn

A L D D, D, b d H D) n  Macca
65 290 180 145 122 17 18 140 145 %« 132 4 I8

80 310 195 160 138 19 18 155 162 % 148 4 235
100 350 215 180 158 21 18 175 225 8 355
150 480 280 240 212 25 22 230 286 8 74

Mpameaammn: | Knanass npaMmenrsiotes va TpybGonposonax
1R npefoTepamenus obpaTHore noroka Bonkl W napa c pabouei
Temneparypoii no 225°C (xmanam 16966p) u Bomsi ¢ paboueii
temnepatypo#i ao 50°C (xnanan 1643p)

2 ¥ knanaoes 1696p nponyck BOOW NpPH 33KPHITOM 3aTBODE
He AOmycKaeTcs

TABJIMUA IX.5
OCHOBHBIE H MPHCOEAHHHTEJIBHBIE PASMEPBI, MM,
H MACCA, xr, KJIAITAHOB OBPATHBIX MO ABEMHBIX
GJAHLEBBIX M3 KOBKOI'O YYTYHA 16x49n
MO TOCT 19501-74 C M3M,

asc

&
x
S
[S]
o,
FHmnomb 4
A —t
Yenos-
MBIl
Tpoxox
D, L D D, D, Dy fbd H axC n Macca
32 180 135 100 78 66 3 15 18 90 100x100 4 58
40 200 145 110 88 76 3 1518 105 112x118 4 7,87
50 230 160 125 102 88 3 17 18 105 124x127 4 103
65 290 180 145 122 110 3 19 18 140 150x 168 8 18,9
80 310 195 160 138 121 3 21 18 155 176%x192 8 248

[pumesanme. Kanass npuMeraioTea Ha Tpybonposonax mia
npefoTspaienus obpaTHOre NOTOKa BOAL H napa c paboued
TemnepaTypo# go 225°C

TABJIMLIA IX.6

OCHOBHBIE H MPHCOEAMHHUTEJBHBIE PASMEPBI, mm,
W MACCA, kr, KJIAITAHOB OBPATHBIX MO/JBEMHBIX
G®JIAHLUEBBIX CTAJBHBIX 16cldax IO TOCT 20770 75

C H3IM.
axc(ur D)
= | »
A
_
1S
=]
= 4
1
Yenopabiit axC
npoxoa (s
D, L D D, D, b d D) n  Macca
40 200 145 110 88 16 18 117 108x120 4 10,5
50 230 160 125 102 17 18 117 108 x120 4 12,8
65 290 180 145 122 19 18 156 190 8 233
80 310 195 160 138 19 18 156 190 8 27,3
100 350 230 190 158 21 22 193 215 8 37,1
150 480 300 150 212 27 26 254 290 8 82,7
200 600 375 320 285 35 30 266 370 12 137,6

TNpumesanmn: | Knanapuw npuMensiolca Ha TpyGompoojax
JUTA TpENoTBpameRAs ofparHero NoroKa BOAK H napa c pabGoyed
TemnepaTypoit o1 —40°C no +400°C

2 KJjananel yCTAaHABIMBAIOT HA FOPH3OHTANbHOM TpySonpo-
BOJIE KPHIILKOH# BBEPX
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TABJHMIIA IX.7
OCHOBHBIE H INPUCOEAHHHTEJBLHBIE PASMEPBI, mm,H MACCA, xr, KJJATIAHOB OEPATHBIX MOBOPOTHBIX
OJHOJAHCKOBBIX YYTYHHBIX 19421p M 194216p IO I'OCT 19827-74 C U3IM.

194 21p
- N (KA 64075) 1962100
- (74407503)
196 270
| (244075 06)
sl '*D &
-]
wE L
)
b L
Venosabii Macca
npoxoa
; L Ly D D, D, D, b d n 6e3 ¢ o1~

oTBeT- BET-
HbIX HBIMA
dan- daran-
ues UaMH

50 60 108 160 125 106 59 19 18 4 24 9,13

80 70 125 195 160 146 91 21 18 4 49 157

100 80 136 215 180 164 110 23 18 4 6 17,7

150 100 160 280 240 220 161 25 22 8 11,6 32

200 140 208 335 295 272 222 27 22 12 25,7 —

250 150 220 405 355 328 273 28 26 12 33,7 -

Hpevedanns: 1. Kianans npuMensioTcs Ha TpyGompoponax uis npeaoTspalenda obpaTnoro MOTOKa BOAK W napa ¢ pabouei
Temnepatypoit g0 225°C (knanan 194216p) 1 Boam ¢ pabouei Temnepatypoii ne 50°C (xnanan 1942lp).
2. Knananel yCTanabnMBaiT Ha TOPHIOHTANLHOM TPYGONMPOBOAE WIK Na BEPTHKANLHOM TPYGONIPOBO/E BXOAHBIM NATPYOKOM BHHI.

TABJMLIA IX8
OCHOBHBIE H IMPHCOEJUHHUTEJBHBIE PASMEPBI, Mm, H MACCA, xr, KJAITAHOB OBPATHBIX IMOBOPOTHLIX
CTAJIBHBIX C KOHLIAMM MO/ [IPUBAPKY 18c47mx 110 TOCT 13252-73 C M3M.

C OTBETHLIMM SNAHUAMMK NOA NPHUBAPKY C KOHUAMW NOA NPHBAPKY
" ;
b E &

= R
A — | [T
H —

s i n 6— = qh ‘:?' = &
| _— 2

/i &4

Yenoenbii

npoxos

D, L L, D D, d d, dy b H n Macca
200 250 — - — 222 204 - 35 270 - 22
300 450 510 510 450 330 303 33 42 405 16 75
400 500 634 585 585 432 401 39 54 506 16 120
600 650 — — — 636 596 — 58 710 - 340

IMpumesanns: 1. Knanans npumensiorca Ha TpyGonposofax [as npeioTspamlenua obpaTHore NoToxa Bojgbl M napa ¢ pabouedt
Temneparypoil a0 450°C Temnepatypa oxpyxawwmed cpeasi ot —30 mo + 50°C.

2. Krananel ycTanas/MBalOT 1A BEDTHKAJILHOM TPYGONpOBONC BXOANLIM NaTpy6KOM BHH3, HA IOPUIOHTANLHOM - Tax, 4roGsl OCh
BpAIICHUs 3aX10NKK Obla pacno/iokena Beillle OCH TPYGOMpPOBOJA M NeXkaia B rOPHIOHTANBHOA MIIOCKOCTH.
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TABJIMLA IX9
OCHOBHBIE H TIPUCOEAMHMTE/ILHBIE PASMEPBI, mm,
U MACCA, xr,
KJIATTAHOB OBPATHBIX MY®TOBBIX JATYHHBIX
1961ux, 19616« ITO TY 26-07-1102-75

NOA KNo4s,
noA KMo s
. d %\TPYS d
5. |
— ~
L I
YenosHwid Peinba Macca
npoxoa ‘TpybHas
D, L d 5 55 H
8 65 e 11 19 22 43 0,45
15 95 e 15 32 27 60 09
25 120 1" 19 4 41 70 1.6
32 135 1Yy 2 4 50 80 2

Tpamevanns: 1 Knanauw npumcHslotces Ha tpyGonpoponax
Ui npeaoTepamenus obpaTHOre noroka Boau M napa ¢ pabouedi
Temnepatypoii mo 225°C

2 Knanans yCTaHABNHBAIOT Ha rOPH3IOHTANLHOM Tpybonpo-
BOJE KPHINKOH BBEPX, WA BEPTHKAIBHOM BXOINBIM naTpyGKOM
BHA3

Hpusoxncenue X

3AIBHOKKH
ABJIHLA X.1

T
PA3SMEPBI, mm, K MACCA, xr, 3AIBUKEK TIAPAJ]JIEJII:HHX C BbI/IBOKHBIM IIIMMTHHAEJNEM ®JIAHIIEBBIX
YYTYHHBIX 30u9066p; 3047066p; Gx; Hu66p; 6x MO I'OCT 8437-75 C M3M.

30v 906 ép
304 706 6p, 6k
- | 30460p, 0r
02
ﬂ H
C )
SR
‘ =
+ 1
@
Ycnornoe Yenos-
obosuavenue I Macca
npoxoa
& L D D, D, d b H H, ] Dy n
30u66p 50 180 160 125 102 18 17 350 295 - 160 4 173

30u66p 80 210 195 160 138 18 19 440 350 - 160 4 29
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» " Ipodoancenue maba. X. 1
Ycnosnoe Yenos-
obo3Ba4eHHe Hbli Macca
npoxoa
D, L D D, D, d b H H, ! D, n
30466p 523 410 - 200 39,5
100 230 215 180 158 18 19 8
3049066p 940 - 345 200 75
30u66p 125 255 245 210 188 18 21 635 495 240 8 56,4
30u66p 720 560 - 240 73,5
150 280 280 240 212 23 21 8
3099066p 1095 e 398 150 103,2
30166p 900 695 - 280 116,2
i YN 330 335 295 268 23 23 8
3047066p 1066 858 = = 155,8
30u9066p 1067 - 530 240 1709
30466p 1090 830 - 320 168,2
3047066p 250 450 390 350 320 23 25 1250 992 - - 12 209
3049066p 1202 - 530 240 2219
30466p 1285 975 - 360 241,65
e o 300 500 440 400 370 23 25 12
3049066p 1350 - 530 240 292
30466p 1480 1120 - 400 323
350 550 500 460 430 23 26 16
30u7066p 1695,5 13325 - - 410
30u66p 1660 1250 - 500 438,2
3047066p 400 600 565 515 482 27 28 1822 1408 - 16 522
3049066p 1632 - 530 240 4928

paveqamnn: | 3anpwxka 3047066p n é)lmeﬂama Ha Tpybonpopomax ans monw ¢ paboueit Temmepatypoit no 40°C; sanmmKen
30166]: H 3019066[: JuIA BOMIbI M Mapa ¢ paboucH Temnepatypoit no 225°C.

2. VnpaeneHue 3aJBRXKOH — pydHoe MaxoBHKom (30466p), ot rmmponpusona (3047066p) W OT 3EKTPONPHBONA B HOPMATLHOM
wenosmenun (3099066p), T™Mn koToporo ykazam B Tabm. X.2. :

3. 3anemxxn 30466p u 3047066p ycranapmealoT Ha TpyGonposone B mobom paGodeM NoI0KEHHH, KPOME NOJIOKEHHA «MaXOBHKOM
WM THAPONPHBOJIOM BHH3Y, 3aNBHKKY J049060p yCTaBapIMBAlOT HA FOPH3OHTANILHOM TPYGONPOBOIE IEKTPONPHBOIOM BBEPX {N0MYCKa-
eTCA YCTAHAB/IMBATH 3ANBHKKY TOPHIOHTAIBHO, B MNOJOWEHHH «HAa pebpo» M @uIAWMA» NPH TOPHIOHTAILHOM MOJOKEHHH OCH
UICKTPOABHIATEIIN, CMA3LIBAHWA HEPBAYHON Naphi H POJMKONOMUKNHAKKCB rycTofl CMa3xod ¥ HAIMMEW ONOPH NOJ MNEKTPONPHBOL)
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TABJIMLA X.2
THIT DJEKTPOINIPHBO A
Yemosabii Tun anexrponpusoia DIeKTPOABHTATE b
npoexon
38 JIBHRKKH ™I MOIIHOCTh,
» xBr
MM
100 T3 099,058-04M 4AAS56B4Y3 unu 0,18
AOJI-12-4¥3
150
200
250
B 099 098-07\1 4AXCR0A4Y3 uin 1.3
AOJIC2-21-4V2
300
400
TABJIMUA X3

PAIMEPBI, mm, H MACCA, kr, 3A/IBHXKEK KJIMHOBBIX C HEBBIJIBHKHBIM MIMMHHAEAEM 4YT'YHHBIX ®JIAHIEBBIX
304476p2 110 TY 26-07-1150-76

Yenopubiii Macca
MPOXO.
i L D D, D, d b H D, n

50 180 160 125 102 18 17 355 160 4 18,8
80 210 195 160 138 18 19 440 200 4 339
100 230 215 180 158 18 19 485 200 8 448
150 280 280 240 212 23 21 588 240 8 72,7
200 330 335 295 268 23 23 725 320 8 121,5
400 600 565 515 482 27 28 1140 500 16 431

17, wgmmn: | 3aaswxxu npumensior na Tpy6onpososax nns Boasl ¢ paboueit Temmeparypoit mo 100°C
2 3appuAkd YCTANABTMBAIOT Ha TpyGonposojax B mobom pabouem nosoxeHHH
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TABJIMLIA X4
PAIMEPBI, mm, U MACCA, kr, 3AJIBUKEK KJAMHOBBIX C BBLABMXXHBIM MIMHHAENEM UYTYHHBIX ®JIAHIIEBBIX
31u66p, 31ubux MO TOCT 5762-74 C U3M.

Dy
[
I Al
| &
Venosnoe obo3navenwe  Ycnos- Macca
HBIH
npoxoxa
A D b, D, b d ~H ~H, D, n

31466p 50 180 160 125 102 17 18 355 290 160 4 159
31466p,

80 210 195 160 138 19 18 476 362 160 4 259
31ubmx
31u66p 100 230 215 180 158 19 18 543 435 200 8 36
31466p,

125 255 245 210 188 21 18 665 527 240 8 55,3
31ubmK
31u6mx 150 280 240 212 21 2 23 770 600 240 8 7.2
31466p 200 330 335 295 268 23 23 900 695 280 8 125
31466p 250 450 390 350 320 25 23 1090 830 320 12 175

3anBuKKH Np 10T Ha TpybGonposogax ans poaw M napa (31966p), 118 BORL, Napa H HEATPECCHBHLIX KHAKOCTEH

IMpaw
(3Iw6m|r} [4 paﬁo'lcn TeMnepatypo#t no 225°C
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Hpuaoxncenue X1

CAHUTAPHO-TEXHUYECKHE ITPUBOPBI

Vuurase kepamnueckue no I'OCT 22847-85 (puc XL.1-XI1.4)

a) 450 & &) 460 %, 6) 460 IS0
f o e
% b s|e
| — 15| -
N = N 3
w2 S ) S0 o =
S| H = Y 2 o " Y S| 162
3 o g rl?-, 3 |t S l E%
x S >
h] s o) o l
AR A 609 S| | | 13
51 77 ’ 77
JELIN - 95 18
20m8 ¢15 20mb®13
S ::.‘ o b T br
] - e | &N 1 ~
~
330 330

Pre. X1.2. YunTa3 kopbkobutil ¢ xoceiM Bemyckom Tana K-KB

Puc. XI1.1. Yautas TapenbuaTeii

250

<

A

330

a W 6-c xoceiM BhimyckoM cootsercTeenno THna T-KB-1 u T KB-1l, 8 c npambiM Beimyckom Tena T-TB
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a)

670%

4omb. @15

360
260

430*

6)
OCb OTBEPCTMA ANA KPEMNEHWA I
BONTOB
TE
*®

S 3 A S
Q f R s"@ o
=

(=) <

1 8
| o 60
85

ol D
3l

Puc. X1.3, YunTad T2peibuarei ¢ Be/bHOOTIRTOR DOI0NK0H
@ ¢ npaMbiM Beiyckosm 1Hnd TIT-TIB; 6 - ¢ kockiM BHIMYCKOM THNA
T

OCb OTBEPCTMA ANA KPENNEHKA
BONTOB

(=)
S
~
J
570*

/——i omB.¢15
o lo 1 <+
o o

R —— .
\
330

Puc. XL4. YHHT23 ko3LIpLKOBRIA C NEJLHOOTINTOR Dosiovkoll ¢

KOCKIM BrimycwoM Thna KIT-KB

N-KB

VHATa3 HanonbHBIH KepamuueckHd no TY-21-

PC®CP-330-75

300

500
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Yama yYyryHHas HanojdbHas 3JMAlMpPOBaHHAA
'OCT 3550-83

Q
9
o |™
=|
615
105 305 750
"o}
S ]
prd H
E
Bauku cmbiBEbie no ['OCT 21.475-76 (pwuc. Prc. X1.6. Bawok cvummoil ¢ Gokopum nyckom Tana BHK-Bo
XI1.5-XL9) 1 -nonxa yHWTA3a; kKPHIIKA YCIOBHO HE MOKA3aHa
A-A
-
s/ B 2
(3]
ST\ | S
o~y
o \ Puc. X1.7. Bawok cMuBHO# BhicokopacHosiaraemsiii Syrymmsii no
= L‘Q TY 21-26-130-75
A'r TH™ 'T I -cMbiBHas Tpy6a muameTpom 32 MM; 2 - yposensb Boani; 3 - Tpyba
Bt ! A A TI0ABOJA BOAL!I AMAMETPOM 15 MM
TPYE 1/2 ~ [ J =
o~
| s ) ) 400

Puc. X1.5. Bawox cMumnoi ¢ sepxmmm oyckom tuma BHK-BIT

272

»

Puc. X1.8. Bauok cMBbIBEON BHICOKOPACHONATaeMbLIA KepamMmieckni
mo TY 21-26-148-76

1. 2-ro xe, uro Ba puc. X7
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Puc. XI.9. Bauok CMLBHOA BLICOKOPRCROAATaeMLI HAaCTMARCCO-
Bptil mo TY 21-26-145-76

1 3 ro we, uto ma puc XI 8

IMuccyapel HacTeHHBle Kepammyeckue no ['OCT
755-85

g _A-A
44
@37
g
-
Somf _; l,i;‘;mﬁ
#3
oy
3 Som
2.
30
P43
) 290
J25
ra s

a—ran I, 6-tan 11

YMbIBabHHKA kepamuyeckwe mo [OCT 237~
59-85

a) —A-i
L

. A-A
aQ 75 P45
8,
A A
A-A
&) - 5
T _|

o

@ 75 P4s

| 780

e
A
B) _-Iz.

_

180 ||| @45

a@ TMONyKpyrnbifi, 6 OBANLHBIA CO CKPHTHIMH YCTAHOBOYHLIMH
MOBEPXHOCTAMM, &— MPAMOYIOJIbHEIA, ¢ TpaneuHesH AHbIi
BCTPOEHHBIH
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YMBIBAIbHHKH H3TOTOBJISAKOTCHA 4YETBIPEX THIIOB:
NONAYKPYTAbIE, OBaNbHEIC, NPAMOYTOJILHBIC M TPa-
nelnMeBHIHbIE. BelHYMHA W OCHOBHBIE pa3Mephl
yMBIBAIbHHKOB NpMBencHnl B Tabn. XI1.1.

TABJIHLIA XL1
PASMEPBI Y MBIBAJIbHUKOB, mm

Benwunua ymei-

BAJIGHHKA L B h (e menee)
Mepras 400~ 500 300 135
Bropas 550 420 150
Tpetss 600 450 150

B nmosikaX yMbIBANBHHKOB JONKHBI OHITE OT-
BEPCTHA [UIA YCTAHOBKH BOIOpa3zbopHOi apmaTy-
pbl. YMEIBATGHHKH BCEX THMOB MOCTaBIAIOTCA B
KOMILIEKTE CO CIAMBHOH apMaTypoil H cMecHTeJIs-
MH.

VMbIBATBHHK KepAMUYECKHI XUPYpPruyeckuii
no TY 21-PC®CP-328-75

214
190

PakoBuHa cTanbHas
I'OCT 24843-81 ¢ u3m.

IMAJHPOBAHHAA IIO

o7 190

"520

PakornHEI NaGopaTopHbie KepaMHYECKHE MO
I'OCT 1048682

a) i a)
260
L
-
i¢5 =]
H @112 ™~
o|$
S P
+
R 3
e 2]
e~
2
11834
5% | oz
22omb @8

i @)

200méb.48
o0 150

@
)

g5

330

75

@26

300

JrO———

a—d¢aanuenas ¢ pewerkoH; 6 ¢dnamnesas ¢ xopaMEKOH H
UCHTPAIbHBIM PACNONOKESHHEM BRIMYCKa, 6—(naHueBas ¢ OaHOH
BOPOHKO#H; 2— (1aHIesas ¢ KOP3HHON CO CMEINCHHBIM BLIMYCKOM
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Moiika cranbaas smanupoBansas ['OCT
24843-81 ¢ nam.

f Ol Ji;i
. §§
Sadlsn
AF 8 b 52
Moiika, 4yryssas OSMaJIHpOBaHHad  TIO
FOCT 750683
) Ay A-A
Sk
&
i 4 L
<
A é
| 500

Moiika yyryHHas 5MandpoBaHHas Ha JBa OT-
JCJICHHA

8) 300410, _—
1 =
8
o~
my
=]
] 0s52_J] #52
800

a - vyrynnsiii no NOCT 10161-83; 6 - cranwsoli no TY 21-26-027-80

Bauna uyrynHas omamapoBaundas [OCT
1154-80 c uam.
A-A
L-8
4y Ly . by
1 P
»52/]
325\ | 100 #52
b5
-~

J;
Lg

Ta

PazMeprl u Macca BaHH YyTyHHBIX 3MAaJHPO-
BAHHBIX B 33aBHCHMOCTH OT HX THNA NPHBEACHHI B
Tabn. XL2.

TABJIMLIA X12
PAIMEPBI, MM, U MACCA, xr, BAHH UVT'YHHBIX
IMATUPOBAHHBIX
THn BaHHB Macca Banib
L, L, H L, Ly H c¢ovannw
BMY-1500 1500 1380 60 700 580 60 445 102
BMUY-1700 1700 1530 105 750 620 60 460 118

IHopnon nyleBOH 3MaJIMPOBAHHBIH MEITKWH

a) A-A

7

16

A
I-_SBG

=/ 30

800
150

a—1#n I; 6-1un 11

buge mo TY 21-28-34-80

20m8 #27
O
3
- Z.
a¥ PET )
0m8 #30

480
Y

a—dyryHsbId THoa T-50 1 T-100 m o TOCT 11811-81; 6—nnacr-
maccobsiii o TY 21-26-140-76
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c Haf KepaMHYeCKads ¢ HaAKTOHHBIM TABJHULA X13
Banua nox P . PAIMEPBI TPATIOB, My
aHoM THma TY1 49 po TY 21-PCOCP 52-79
A-A Tun Tpana D, H L | h a B F
T-50 50 110 260 15 50 100 150 100
T-500 100 140 355 32 85 200 200 150

315 175

490

Cugonnl 6yreimounbie no NOCT 23412-79 ¢
usMm (puc. XI10)

a)
=
¥
g ——
NS
&
gl B 7 8 £
x
g3 <
sidisl f | s
NS —t E‘
o 4 S
g
| 235wanc k212
130mus |
T10muy
&
4 %) 350
eIl
“lol IS =S —t
AT e TA
LA
. <
d) A-A <
g
9250 SR
CNYn210x7, o o

E%’!MO

fL goug I_;;

»
Pec. XI1.10. Cadoind GyTriiowrie 118 YMBBAILHEKOB (@) H Moek i
i 2"

] raiika HAKAOR4S, 2 0pokJaaka, 3 kopnyc (HgoHa, 4 oTBOA | 235, 3
BeprHKANbHLIE, 7 npokiaanka, 6 oicrolimMk, 7 OTBOA rOpH- i 320
JoRraNelbid, & wakda o6sHuoBOWI4n, 9 maiiba ynopuas, F

10 Bunyck, 11 vpoinnk, 12 1pyBa, 13 yronswnx 170';“”_
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CrdoHbl HANONBHEIE IJTA QYLIEBHIX MOLI0HOB Cudon-pesusus wyrynnas no N'OCT 6224--78

no FTOCT 23412-79 ¢ uzm. (puc. XI.11) € H3M.
a)\ a) ¢85
B ,
[~
5 o[®
* o~
g ey 4 4 N
-9 o
*x
w &
Ny i
335 )
é)
] 7
o & 4 @~ PAKOBHMH; 6— Lns MOek
%l 2 ]
% g 3 /7 Mepesusnr ans and mo TOCT 23412-79 ¢
§ gy i uam. (puc. X1.13)
P— a i 5) 2 3
155 = H ’.
o ; &3
Puc. XL11. Cudonn HaNoLEEe LICTMAcCOBHE (2) B Tyrymiste (6) S -~ | ®
AN IYIeBLIX [HLI0HOB [ b4
222! I

1-BBinyck; 2-npoknajka, 3-rafika HakWapas; 4-Kopmyc ¢
cudona; 5- raiika ynopHas; 6 narpybox

-

CudoH c BBINYCKOM H NEpeMBOM IS BaHH

no FOCT 23412-79 ¢ m3m. (puc. XL12) P S, Thbonmens smerssncosasal:am: e oo i T1BS

(@) m ayrysmuii ¢ aavyasoli kKpbiucoli 2im saus Tima TMs L{Bm(5)
I ~xopnyc nepenusa, 2-npoknanka; 3- maiiba; 4—xphimka

a)

1 1 8
!
((7 9 o
N ¢
[X] l:) ~ e
% 8 A . JEHE ke Oy
g 52 : Q| 770265 g \ g gy
a|R g 505,
b=)
SE IR 8 — 23, g
S == «
] g Ny Puc. X112, Cadose nnacTmaccosulif () 8 syryssui (6) c smnyc-
a e 7 "1 KOM M Depe/INBOM NS BAHR
- o * foF] I—nepegm; 2- 'rpyﬁaj nepenuBHas; 3-OTBOA TOPH3OHTANLHLIN;
o 4 - waiiba ynopuas; 5—xopnyc cudona; 6-Tpoiuux; 7-raixa
3385 ._ﬂmc.____l HaKHJHAs; § - npoxnaaka; 9- shinyck
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Hpusoncenue X11

YCTAHOBKA CAHUTAPHO-TEXHUYECKHX [TPUBEOPOB

YcranoBka yaurazoB (puc. XIT.1-XI1.3)

a9 AA a)  4-a
S 3
o 3|
3 680
J 1190
| 90
, 2
S o
- o]
N 1ELd %1 S 1
832
00 450 g
' @700
100 mé
S bl
gI 365 a
"ironsi noma 5  A-A A '
— 180
bi . l"1 18
_ ’
o100 7=
580 3 2
A 90 | 4 ;
'—l 2 ¢ N0 NPOEKTY 7 2 1| |aso 450
—+ neomsy 77
- s s
- s (1Y)
& ¢f5 A ¢’W & YPOBEHbL g-..l
717 oA -
450 450 . 250| 193 @

| v Pmc. XI.2. YcTanoBka yEMTaza ¢ HeNoCpelCTBENHO npECOeqN-
__l pembM Gavacom
A

a-C NPAMBIM BBIYCKOM; §—C KOChIM; [—-yHHTa3; 2-cMhiBHON
Bavok; 3- NPHCTABHAA MONOYKA

A-A A
—_— Munfdld 4 &
oTH . Lo =
o ) o E= el
Lr} o r 3 L= T i)
74 - -~ E’,
N g Uponete ! % |« |
l2zd |95 || 025 1% all 1
<+
Puc. XIL1. VcTanoska  ymwra: BLiCOKOpaCHOiAr 7
it famaad i YPOBEHD 450 | 450
a~C MPAMBM BHINYCKOM: 6—C KOCHIM BhIMYCKOM: [- yHHTa3; @ | 8060
2- tpyba cmuiBnan, 3-cmbieHoA Gauok f anras o I_:*“
A

»
Pue. XI1.3. Yeragoska %ame TyryEsol HanoibHod €0 cMBIBEBIM

maJty ™

/-9awa 4yrynHas; 2-npobka; 3-Tpyba cmbiBHas; 4-kaHasiH-
3AUHOHHBIA CTOSK; 5 - KPaH CMLIBHOH NonyaBTOMATHYECKHHE
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VYcranoBka Muccyapa HACTEHHOTO C IEJIbHOOTIIH-
TbIM cHOHOM

A-A A
AA .

@50
l P15

4
Tr

I umccyap, 2 Kpa nHccyapHBii

VceraHoska ymbiBanbaukoB (puc. XIT.4-XII 6)

113
E—J’ -} im&nb
i nona
AL e
"l 46
13
e
E S
~+
600 §a0
7 e
Puc. XIL4. YcTamoBka YMBIBATHHNKA T Be/IHTHEB

cudonom-peBmIneii 2 TyLileTHLM xpasom (d) B € ﬁymnu-mum
cuonom (6)
| kpam ryaneTHmii 2 YMBBAJILHWK KepamBucchuid, 7 cudon
peBu3ns aByxoGopo rabii, 4 Hpon Byibt 109HBIA

—-l 1100
1000

A

Prc. XILS. YerauoBka ymLIBRILUNKS
HOTO Kpytiaoro ¢

HMYPYRHOTO  DMUIHPOBaN-
NEeNRJILELIM  AYCKOM HR DNTh  MECT Do
TY 21-26-152-76

1 wamp, 2 ydiua wyryHHAn, 3 cHpon apyxoboportHmit, 4 Beu-
(MNB 3anopHbid, 5 KpHINKA AKOKA HOCTAMEHIZ, 6 NOCIAMEH1
4VTYuHbiA, 7 nenansHBIA myck

A=A A 250
—— 1 1
wl 52 va i ]
' o Q:'f 5 =13
S IS -
23 S AL 4y
g i R
" — Q
ge) (b sl _.I
L R A
)
VWBE"hT‘%l 47411130 ™~ rpysonposon 3amMTL
NonA 9011150 B KOPOB
P, X116, YcT2soBKa yMuIBRIbHGCE XEDYPIH4ECKOro
I cmecurenb JOKTeBOH HacTeHHbIH, 7 BAJIbHAK  XHPYPrH-

veckdil, 7 KpoHwmireHH, 4 cupon ByTninovHbIR

YcranoBka MOHKH “YTYHHOH IManMpOBaHHOM c
GyTbIIOYHBIM CH(DOHOM

—= A
260 Sy |
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41 £ 7
26151 4 ~3
o I | S
2 [~ 2/ ]
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T g b _4 751175
‘g‘j’” 7 77, x vl A 500
L LMY 5677777
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I emecmiens BoaopazbopHeid, 2 molika uyryHnas MAJIHPOBAH
Has, 3 cudon ﬁy‘n.moq:mﬁ WIaCTMACCOBBIH, § KpOHUIIEHn
Y ryHHbIH
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VCTAHOBKA BaHHBI IYTYHHOH 3MaJIAPOBAHHOH
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VeranoBka Tpana

@ C OpPAMBIM BLINYLKOM, § € KOCBIM BhIMY(KOM

Pasmepe! TpanmoB B 3aBUCHMOCTH OT HX THIOB NpHBeaeHsl B Tabu. XILI.

TABJIMLA XILL
YCTAHOBOYHBIE PASMEPBI, MM, TPAIIOB

Tun tpana | D, H D; A 5 B ? A F r a £ r n E r a E
1% Tpanos
c MpAMbLIM BBINTYCKOM € YrioM oTBOMA2 @, TPM
110 120 135 150

TS0 |50 100 S0 255 1625 . (400 3075 243 418 3255 219 441 3485 181 425 35 23

100 275 1825 407 314,55 262 428 3355 236 487 3945 227 435 3425 241

TI00M 100 140 100 400 275 |43 418 367 ses 336 605 480 280 643 518 367
150 335 220 Sla 389 335 S38 413 289 566 441 241 615 490 319

Hpuaoxncenue XII

HACOCBI

TABJIHLIA XIIL1
TEXHUYECKHE JAHHBIE HACOCOB HEHTPOBEXKHbBIX KOHCOJIBHBIX THIIA K

Mapka Hacoca Hua- Hommnansnas  Honmsi Jdonycrs-  KILJL nacoca Mom-
MeTp  mojaua nanop  Muifl kaBH- 1), %, HE ME-HOCTh Ha
pabove- H, M  TauWOHHBIH Hee Bajy
ro xkojae- 3 3anac Hacoca,
HOBAS crapas b l:M mu aje Ahe b
1,5x-8/19
’ * 22 18 09
K8/18 1.5¢-6 128 8 2
1,5x-8/19a.
Y e | 115 9.4 6 142 3.8 53 0,7
L 1,5x-6a z
x8/186 Lseg/196; s 9 25 14 06

1,5x-66
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I1Podoaxcenue maba. XI11.1

Mapka Hacoca Jna- Homunanvuas  [Monawii donycru- K11 nacoca Mom-
Melp nosidua HANoOp  Mblit kaBW- 1, %, He Me-HOCTh Ha
paboue H,m  Tanmomiuii wee Bay
- 10 KO 1 3 : 3anac Hacoca,
HOBAS crapas ot My afe Ahy m kBT
-
K20 = 2.0“ 8, 129 201 55 18 1.5
2%x-9
2x-20/18a,
K20/18a e N 168 47 15 38 65 11
2x-9a
L Holeh, 106 151 42 12 38 65 08
2x-96
2K-20/30, ,
2 3
K20/30 6 162 0 55 30 27
2x-20/30a,
K20/30a 25-6a 148 19.8 5.5 258 38 64 2,1
2x-20/306,
K20/306 oy 132 18 5 18,8 1,6
K45/30 3K3':_Séw 168 45 12,5 30 5,5
43 70
K45/30a, 3k-45/30a, ” 8 ;
K45/30a 3x-9a 3 35 9,7 22, 31
K90,20 4x-90/20, 148
90 25 20 6,3
4x-18
5.2 78
4K-90/20a,
K90,20a 136 70 19,5 18,2 4,5
4x-18a
K-50-32-125 - - 12,5 34 A1) 3.5 55 1,24
K-65-50-160 25 69 ER 64 34
K-80-65-160 - - 50 139 2 4 70 6,2
K-80-50-200 - 50 13,9 50 35 65 10,5
K-100-80-160 - 100 27.8 32 4,5 77 113
K-100-65-200 - 100 278 50 4,5 72 18,9
K-100-65-250 - - 100 27,8 80 4,5 67 325
K-150-125-250* - 200 55,6 20 42 81 134
K-150-125-315* 200 55,6 32 4 76 29
K-200-150-250* - - 315 87,5 20 4.2 83 20,7

Mpumewanan: 1 Jasacune ua sxoge B nacoc ne Goaee 0,2 MIla (2 kre/m?)

2 Yacrora spawieris HacocoB cocrasaser 2900 o6/Mun, 1acocoB, OTMedeHHBIX 3BE3A0UKOMN, — 1450 o6/ Mun.
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TABJULA X113
PASMEPBI, mm, IIATPYBKOB HACOCOB LHHEHTPOBEXHbBIX KOHCOJIBHBIX THIA K

Mapka nacoca D D, D, d Dy D, Dy d,
HOBas crapas BCACHIBAFOILMI naTpy6ok HarvetTarensHui narpybok
K8/18 1,5%-8/19, 0. 100 130 14 32 90 120 14
1,5%-6
K8/18a 1,5-6a, a0 100 130 14 n 9% 120 14
1,5-8/19a
Ke/186 1.5x-8/196, 0 00 130 4 32 %0 120 14
1,5%-66
K20/18 3:-;0/ 18, 50 10 140 14 O e 130 14
K- -
K20/18a 26-20{18a, 0 110 140 14 40 e 13 14
2k-%a
Ka0/186 AeylHb. Ho 140 14, 4 100 130 14
2k-96
K20/30 2:'20" 30, 50 10 140 14 40 100 130 14
K20/30a 2x-20/30s, 1o 140 14 o 00 130 14
2x-6a
K20/306 2x-20/306, 50 1o 140 14 0 100 130 14
2k-66
Kas/30 ‘ g*ff 30, 80 150 185 18 50 110 140 14
o
K45/30a 3x-45/30a, 80 150 185 18 50 110 140 14
3k-%a
K90/20 :“'?gm' 1. 170 205 18 80 150 185 18
o
K9¢/20a ' :x-?gﬂﬂa- e 170 205 18 80 150 185 18
K-18a

TABJIMUA XIIL4
KOMITJTEKTALIMSA SJMEKTPOABHTATENAMH HACOCOB LIEHTPOBEXHBIX KOHCOJIbHBIX THIIA K

Mapka nacoca DilekTpoABHraTenhL
HOBas crapas THI MO~ 4acTo- Hanpsxenue, B macea,
HOCTh, Ta Bpa- Kr
kBr EHHA,
o6/mun
1,5x-8/19, 4AR0A2 2850 220/380 17.4
Kn/18 1,5%-6 BAOZI-2 1.5 2850 2207380 o
_ 1,5¢-8/19a, 4AB0A2 s 2850 220/380 174
/182 1,5x-6a BA021-2 : 2860 220/380 45
1,5¢-8/196, 4AB0A2 2850 220/380 17,4
K8/186 el 1,5

1,5x-66 BAO21-2 2860 2207380 45
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Tpadoamcenue maba. XI11.4

Mapxa nacoca DNk TPOABHI aTENb
HORas cTapas THI Mom- HacTo- HAUPKCHHAC, B mMacca,
HOCTh, Ta Bpa- kI
kBt LEHAS,
ob/MAR
coots 2%-20/18, 4AB0B2 22 2850 220/380 204
/ 29 BAO21-2 15 2860 220/380 a5
— 2%-20/18a, 4A80A2 . 2850 220/380 17,4
/ 298 BAO21-2 ’ 2860 220380 s -
2x-20/185, 4AB0A2 3 2850 2207380 174
K20/186 2%-96 BA021-2 . 2860 220/380 45
. A02-32-2 2880 2207380 4
K20/30 2620/30. 4A100S2 4 288¢ 220/380 36
2x-6 BAC32:2 2900 220380 70
—— 26-20/30a, 4A90L2 , 2840 230/380 28,7
2x-6a BAO3I-2 2900 220/380 65
- 26-20/306, 4AB0B2 g 2850 2207380 20,4
Lt 2466 BAQ22-2 Z 2860 220/380 5
3x-45/30, " A02-42:2 2910 220/380 74
Kds/3e . 39 4A112M2 75 2900 220380 56
BAC422 2900 220/380 108
3k-45/30a, A02-41-2 2900 220/380 62
K45/30a Rk mdc) 55 :
3x-9a BAD41-2 2000 220/380 101
AC2-42-2 2010 220/380 74
4x-90/20, 4A112M2 75 2900 220/380 56
) _AA112M2
Koe/20 ax-18 BAC42-2 2900 220/380 108
4%-90/20a, AC2-41-2 2000 220/380 62
K90/20a g i 55
ax-1% BAQ41-2 2900 220/380 101
K 50-32-125 : 4AMBCB2Y3 22 3000 380 32(80)
K 65-50-160 - 4AM100L2Y3 55 3000 38 46(115)
K 80-65-160 AAM112M2Y3 75 3000 380 50(136)
K $0-50-200 4AMI6082Y3 15 3000 52(250)
K 100-80-160 4AMI160S2Y3 15 3000 75(270)
K 100-65-200 e 4AMISCM2Y3 3¢ 3000 82(376)
K 100-65-250 - 4AM200L2Y3 45 3000 380 117(485)
K 150-125.250 . SAMIGOMAYY 185 1500 140(420)
K 150-125-315 SAMISOM4AY3 30 1500 145(427)
K 200-150-250 SAMISCM4Y3 3¢ 1500 135(425)

Mpumesanne. B ckobkax nawa macca arperara.
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TABJMLIA XIILS
PA3IMEPBI, mm, LIEHTPOBEXXHBIX KOHCOJIbHbIX HA€OCOB THIIA K

BCACHIBAWILWA NATPYBOK

L
l
17
ey &, -
- aam
N
a_ L g .
E x
- .
= AL —
: 1 I 1
£ SRR ' £
i S\ M
1]
i3 by
is
HAMOPHBIA NATPYBOK
bomé d
T I i;; i
Z N = T

Ds
Ds
Dy
4om8 91814

n
gl
|I

Tunopasmep L B B H H 1 I, L & L b h ok hy d
Hacoca

K 50-32-125 792 300 315 313 465 80 55 130 450 T30 250 175 63 95 19
K 65-50-160 865 340 - 335 375 465 80 62 150 500 790 295 195 & 95 19
K 80 65-160 942 390 - 410 428 485 100 70 140 510 79% 335 230 70 118 24
K 80-50-200 1127 458 458 430 485 485 100 98 160 600 886 38C 230 - -
K 100-65-160 1245 458 458 430 485 600 100 93 167 680 1020 380 230 - - -
K 100-65-200 1310 498 498 475 540 600 100 93 167 770 1094 420 250 - -
K 100-65 250 1390 568 S68 520 605 625 125 145 237 700 1194 490 270 -
K 150-125-250 1345 465 465 675 575 670 140 145 237 700 1102 395 320 - -
K 150-125 315 1380 525 510 705 640 69C 140 163 275 700 1176 430 3¢ - - -
K 200-150-250 1400 525 510 725 640 690 160 163 295 700 1170 430 350



Ipu1onwcenue X111

225

TABJMLA XIII 6

PABMEPDI, mm, BCACBIBAIOMETNO U HATHETATEJBHOTO TIATPYbKOB HACOCOB
HEHTPOBEXHbBIX KOHCOJIbHBIX THUIMA K

L
¢
b
* ) )
=1 1
~ A '
-~ -~
a_ | BES RN -
gl
i~ __J R S
1 r - -
i i Il ] [Ehst
1 T T
bl Ls f’. BUL B 11 & }
HANOPHbLIA NATPYBEOK
BAQ
_— yoms 24 A
BCACBIBAIOWIMA NATPYBOK 4
3 nomé d
Y )
M «Q T
SN [STR 2 nomb dy
-
v/ iz iy J‘_
ls
Tui opasmep Hacocd Pnanell BCAChBAKOLIErO NATPyOKa ®anen manophoro narpybxa
D D, D, D, d h D, D Dy D, d, hy
K 5032125 50 102 125 16¢ 4 32 78 100 135
K 65 50 160 65 122 145 180 4 50 102 125 160
K 80 65 160 80 133 160 195 - 8 65 122 145 180
K 80 50 200 80 138 160 190 Mi6 4 50 102 125 160 18 4
K 100 80 160 100 158 180 210 M16 8 80 138 160 195 18 4
K 100 65 200 100 158 18¢ 210 MI6 8 65 122 145 180 18 4
K 150 125 250 150 212 240 275 M20 8 125 184 210 245 18 8
K 150 125 3.5 150 212 240 285 M2e 8 125 184 210 245 18 8
K 200 150 250 200 268 295 335 M20 8 150 212 240 280 23 8
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TEXHHYECKHUE JAHHBIE HACOCOB HIEHTPOBEXHBIX KOHCOJIBHBIX TUIIA KM

TABJMIIA XIILT

Tuanopasmep Mopmawa, Hauop, HYacrora [omyckacmbii HApurarens
JIEKTPOHACOCE M /u (a/c) M BPALCHHA, KABHTALHOH-
¢ ' (of/mun) nmii 3anac,
M, He Gonee Tun Mo Yactora Hanps- Yacrora
HOCT®, BPALICHHS KEHHE, TOKa,
kBt (CHHXpOHHAR), B Tu
¢! (06/mun)
KM 50-32-125 12,5(3,47) 20 5 4AMXB0B2XKY2 22
KM 65-50-160 255y 3 B0 38 4AMIGOILDKY2 5.5 30(3000) » S0
KM 80-50-200 50(13,9) 50 3,5 4AMI160S2XKY2 15
KM 100-80-160 100(27,8) 32 45 4AM16082)KY2 15 50 380 50
KM 100-65-200 100(27.8) 50 45 4AMIBOM2XKY2 30 (3000)

TABJIMLIA X1I1.8

PAIMEPBI, mm, U MACCA, xr, HACOCOB LIEHTPOBEXHBIX KOHCOJIBHBIX THITA KM

g

O =
y T _— | T \
8 I 4 x 8 <
< ~I Yomb. B15 y <
Nﬂl] ]éh ]
5 L g7 Crard i 4 A o — 4
-1 "Q‘w :'7{.:'.;‘.-““.1‘-‘.3 / /?/-T/ IS
Ly Ls bomB o1 ] A
w | i Lz ls bz
' L L.
= 8
Tunopaimep L B H H, ! 1 L L (A I b by by « by h h, Macca
K TPOHACOCA
KM 50-32-125 491 200 265 276 140,5 130 115 - 160 - - 125 - 47
KM 65-50-160 570 250 310 321 158 145 109 = i - e - = - 1% - 7%
KM 80-50-200 825 358 360 430 - 181 108 254 70 178 - 304 254 212 175 160 195
KM 100-80-160 824 350 360 430 196 108 2555 95 178 304 254 212 175 160 197
KM 100-65-200 85¢ 400 405 470 - 194 121 268,5 95 241 - 339 279 250 200 180 260
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TABJTMIIA XIIL9

PA3SMEPbBI, mm, BCACBIBAIOIEIO M HATHETATEJBHOI'O MATPYBKOB HACOCOB
HEHTPOBEXHbBIX KOHCOJIBHBIX THITA KM

BUA A BUA B
BCACHIBAIOWMA NATPYEOK HANOPHLIA NATPYEOK
n*Mmré ¥ird
s Ds
S S| +
byomb P18
e
16
Tunopaimep d1anen BCACHIBAIOLIEr0 daanen HaNOpHOro
eKTPONACOC natpyGka naTpyGka
D D, D, D, D, Dy Dy D,
KM 50-32-125 50 102 125 160 32 78 100 135
KM 65-50-160 65 122 145 180 50 102 125 160
KM 80-50-200 80 138 160 190 50 102 125 160
KM 100-80-160 100 158 180 210 80 138 160 195
KM 100-65 200 100 158 180 210 65 122 145 180

LenTpobexHo-BuxpeBble  Hacocw 1o TY
26-06-1280-80 (ropu3oHTaJbHbIE KOHCOJIbLHBIE
JIBYXCTYNEHYAThIE) TIpe/THA3HAYEHBI [UIA TePeKayn-
BAHHSA BOABI M JIPYrUX HeHTpannHLIX XHAKOCTelt

B3KOCTEI0 J10 36cCT, conepkaimmx TBEpable
BKJIIOYEHHS pa3Mepom He Gonee 0,05 Mm, macco-
Boii KoH1leHTpanuei He 6onee 0,01 % Temnepaty-
pa nepexauupaemoif cpeab oT 15 g0 105°C)

TABJIHLIA XITL10

TEXHUUYECKASl XAPAKTEPUCTUKA LIEHTPOBEXHO-BUXPEBBIX HACOCOB

Mapka nacoca INogaua Hanop, Yacrora BpalneHns, Mow- KIJ1 Jlonyc-
(arperara) M ¢ * (ob/mun) HOCTB Hacoca, KaeMmblil
3 Hacoca, %  xaBHATa-
M /4 nlc kBr uHOH-
HblH 3a-
nac
(me 6o-
aee), M
LIBK 4/85 14.4 4 85 21,8 38
[BK 5/120 18 5 120 49(2950) 258 43 3
LIBK 6,3/160 227 6,3 160 299 43
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TABJMLA XIIL11

OCHOBHBIE H NPUCOEJHHHUTENBLHBLIE PASMEPBI, mm, 1 MACCA, xr, IIEHTPOBEXHO-BUXPEBbIX HACOCOB

U HAFHETAHHE
N ——

3

(ATPETATOB)

- ’@ 7 o [
. g
N S
— ™
BCACHBANME | Ny X
I | T T [
\\[[BE 3
L "y 4amb o
W ! = @19 1
180 600 32q
‘290 . 360
Mapka Hacoca (arperara) JpATatens Macca
THI MO~ L H D HACO-  arpera-
HOCTS, cd ra
kBt
LIBK 4/85 4A18082V3 » 1220 545 410 % 300
B180S2Y3 1310 655 460 320
LBK 5/120 4A18CM2V3 - 1260 545 410 360
LBK 6,3/160 B1SOM2Y3 1350 '655 460 430
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Buxpesble Hacock! Tuna BK mo T'OCT 10392—  TtemmepaTtypoil 1o 85°C, KMHEMATHUECKON BA3KO-
80E mpeana3HayeHbl Jjuis NepeKaynBaHusl YMCTON  cTeio J0 36 cCr, HE COAEPKAIUMX AOpa3UBHBLIX
BO/IbI, HCATPAIBHBIX M ATPECCHBHBIX KHJIKOCICH ¢ BKIIOYEHMI

TABJHLA XIILI2
TEXHUYECKAS XAPAKTEPHCIMKA BUXPEBBIX HACOCOB

Mapka Hacoca TMopaua Hanop, Yacrora, BpalleHHS, Mou- [Jonyc- Maxkcu- KIH,
e - M c ! (06/mum) HOCTh  KaeMbiid ManbHas %
HAcoca, KaBHTa- BLICOTA
afe wfa kBT, He mMoH-  camo-
Gosiee HBIH 3a- BCACHI-
nac, M, BaHHA,
e Gonee M

BK 2/26A, BK 2/26Ab-2T, BK 2/265,

BK 2/266-2I" 2 72 26 24(1450) 46 5 s 13
BK 2/26K,

BKC 2/26AB 2T,

BKC 2/26b,

BKC 2/265-21 2 72 26 24(1450) 46 5 4 33

BK 4/24AB-21

BK 4,245, 4 14 24 25(1450) -7 6 = 41
BK 4,245 2T,

BK 4/24K 2I°

BKC 4/24AB-2F,
BKC 4/24B, 4 14 24 25(1450) 7 6 4
BKC 4/245 2T

BK 5724A
BK 5/24A5 2I' 5 18 24 25(1450) 8,3 6.5 -
BK 5/24b

BK 5/24B-2T,
BK /24K 5 18 24 25(1450) 8,3 6,5 g
BK 5/24K-2I" 38

BKC 5/24A,

BKC 5/24AB-2T 5 18 24 25(1450) 8.3 65 4
BKC 5/245,

BKC 5/245-21"

BK 10/45A,
BK 10/455,
BK 10/45K 10 36 45 25(1450) 27 7 . 35

BKC 10/45A,
10 36 45 25(1450) 27 7 3
BKC 10/456
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TABJHMLA XIIL14
TEXHUYECKAA XAPAKTEPHCTHUK A HACOCOB LIEHTPOBEXKHBIX TUIIA JT

Mapka Hacoca Juame1p pa- O6o3uHa- TMonaua Hanop, Yacroia Bpawenns, Mowm- Ourn- [Jomyckae-
Govero Koje- uemHe  M3/q afe ™ (npe- c ! (06/mun) HOCTB} Majlb- MBIii KaBH1a-
ca, MM  0bToUKH nesbHoe) Hgcoca,  Hbil UHONTIBH
pabove- OTKIIO- kB, H" KI14, sanac, mMm
ro Koze- HetiHe Gonee %o,
ca +5%) ! e Menee
)
5&-{0?[':)5 = ”n wo s 2% 24(1450) 10 70 35
280 = 95
255 a 200 55 77 49(2950) 85 70 6,5
240 ] 64
11200-36 350 36
(SH/1) 320 a 200 55 28 24(1450) 35 72 55
300 6 23
J320-70 242 - 320 89 70
(6HIc) 220 a 320 89 53 49(2950) 90 78 6
205 6 300 83 44
J320-50 405 50
(6Hs) 365 a 320 89 37 24(1450) 76 76 4,5
340 6 29
J500-65 463 65
(101-6) 432 a 500 140 53 24(1450) 135 - 76 4.5
390 6 40
]
J630-90 525 - 90
(8H /) 490 a 630 175 76 24(1450) 265 . 75 6.5
450 6 63
525 500 140 36
e %0 490 a 90 136 2% 16(960) 94 75 5
(8H]) 450 6 a0 122 2
J1800-57 432 57
(12]1-9) 405 a 800 220 47 24(1450) 177 82 4
360 6 33
N1250-65 460 65
(12H/c) 430 a 1250 350 50 24(1450) , 36 6
390 6 38
H1250-65 460 — 28
(12H[c) “430 a 800 220 22,5 16(960) 95 86 45
390 6 17,5
J1250-125 625 — 125
(1471-6) 570 a 1250 350 98 24(1450) 620 76 5
- 535 6 83 .
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Ipodosncenue maba, X111.14

Mapka Hacoca Jnamerp pa- O6o3ua- Tonaua Hanop, Yacrora Bpamenus, Mom- Ontn- [Jdonyckae-
Gouero kone- gemHe My afe ™ (npe- ¢! (0b/munH) HOCTH  MaJlb- MbIH KapHTa-
ca, MM obTOYKH nensHoe) Hacoca.  HbIK LHOHHBLIH
paboue- oTKII0- kBr, He KI[, 3anac, Mm
ro xoue- HeHHe BoJiee Yo,
ca +5%) He Mmenee
J11600-90 540 — 90
(14H]c) 515 a 1600 445 75 24(1450) 500 87 7
460 6 58
540 — 40
515 a 1000 280 36 16(960) 148 87 5
460 6 26
J12000-21 460 - 21
425 o 2000 550 14 16,3(980) 150 86 5
460 T ose o0 M 12(730) 100 & 3
425 a 10 .
J2000-100 855 — 100
(20]1-6) 290 5 2000 550 &0 16,3(980) 760 75 6.5
J12500-62 : 700 — 2500 700 62 16,3(980) 500 87 7.5
(18H Ic) 700 ~ 2000 550 34 12(730) 250 87 5,5

Mpuamesanne. [[asienne va Bxofe B Hacoc 0,3 MITa (3 knc/em?)
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2 OTB. NOA WNHNbKWA M12

Puc. X1IL1. Hacoc pyunoli nopumenodi P.08-30

1 xopnyc wacoca, 2 npobka cimBa; J BCACHIBAIOUIHC KIIANAHBI, 4 HATHETA1enbHHE KiANAHML, 5-— uamera-remnuﬁ natpybok;
6 - rATa; 7 - BCachIBUIOWHE naTpybok; & nopuieHb; 9- pyKoATKa

TexHuueckue NaHHBIE PYHYHOI'O TIOPIIHEBOIC Map-

TexHn4eckune JaHHbIE HACOCOB PY4HBIX NOPIII-

ki P.0,8-30 (puc. XIIL1) nausl wuxe: uesbix Mapku P.1,6-20 (puc. XIIL2) u mapku
BK®-4 (puc. XI1L.3) mans! Huxe:

NHamMeTp LMIMHAPA, MM . | ]
Xon nopmHA. MM . . . . . . . . . . . .80
Mogava 3a ppodtwoi“xom, n . . . . . . . .04
Hanop, M - . ]
BakyyMMeTpINeckas BLICOTA BCACKIBAHKS, M, TIpH paboTte

! mna Bope ¢ remmepatypoit 30°C . . . . . . .55
Vcunwe na pykostky, H, upn nanope 30m . . . 260
Macca, kr S Eoaen ZoE ona oz o» olk ™

P.1,6-20 BK®-4

[duamerp umaMeapa, MM . . . . 100 100
Xon nopums, MM e I (1) 90
Yucno Asoifubix KayaHui B | MHH 50 30 40
Tlonaua 3a asoiiwoit xom, n . . . 1,45 k3
Hanop, m- . . 20 30

Buuyymuerpn!ecxasl BBICOTA BCACHIBA-
HHA O 4,5
Macca, xr v B @ om e e L. 22 23
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155
274

Puc. XIMTL2. Hacoc pyumoit nopumenoii P.1,6 20
1,2 - COOTBETCTBEHHO BCACHIRAIOILAN M narHeTaTelbHbIH naTpyboKk nHamerpom 11/2”

Puc. XI11.3. Hacoc pyunoit Ropmmenoit BK®-4

1,2 COOTBETCTBEHHO HarHeraTelbHbIH H BCACBIBANOLLIHH
narpybok; § oiBepciHs noa GoaTe gnamerpom 11,27

Hacocwel nunamuveckne tama CJI npennasna-
YEHBI JUIA NepeKauuBaHUA OBITOBBIX, IPOMBIIIICH-
HBIX W CTOYHBLIX BOJI, 4 TAKXe [PYrHX 3arpsA3iHeH-
HBIX Xuakoctedt ¢ pH—-6 + 8.5, xuHemaTHueckol
BA3KOCTHIO He Bonee 1- 107 % M*/c, nnoTHOCTHIO 10
1050 xr/m>, TemnepaTtypoii Ao 80°C, ¢ coaepkanu-
eM abpa3uBHBIX YaCTHIT pasMepoM [0 5 MM H
MHKpoTBeprocTeio He Gomee 9000 MTla ne Gonee
1%.

TABJIMUA XIIL18
TEXHUYECKHUE JAHHBIE 3JEKTPOHACOCOB AJIfi CTOUHBIX KHIAKOCTER

Obo3navenue fogawa, Hanop, Yacrora KIMA, Honyckaemwid ka-  MommocTs Pasmep
THHNopaiMepa M/ M BpAILEHAS, % BHTALHOHHEIH INEKTpO- TIPOXOAHOLO
c " (06/MuH) HEe Menee anac aBHraTens, xBr CeueHHs
11PO1 OHHOTO
TPAK A, MM
CM 150-125-315/4 200 32 24,2(1450) 64 4 45 68
CM 250-200-400/4 800 50 24,2(1450) 69 7.5 250 83
CM 200-150-500/4 400 80 24,2(1450) 64 8 200 65
CM 100-65-200/2 125 47,5 48,4(2900) 61 5 37 40
CM 100-65-200/4 62,5 12 24,2(1450) 61 5 5,5 40
CM 100-65-250/4 50 20 24,2(1450) 60 5! 15 32
CM 125-80-315/4 80 32 24,2(1450) 62 4 2 45
CM 250-200-400/6 52 2 16(960) 72 5 75 83
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TAB/IMLIA XI11.20
PA3SMEPBI, mm, MATPYBKOB 3JIEKTPOHACOCOB JJIfl CTOYHBIX KHAKOCTEA (CM. SKCK. K TABJ. XI1.21)

Tunopaimep D D, D, h d D, D, Dy hy d,
ANIEKTPOBACOCHOI O
arperara
M 150-125-315 150 240 20 % pri 125 210 245 ¥ 1%
CM 250-200-400 250 350 390 12 22 200 295 335 8 22
CM 200-150-500 200 295 335 12 22 150 240 280 8 22
CM. 10-65-20M L L0 ms 4 18 &S 145 L 4 1%
CM 100-65-250 100 170 205 4 18 65 145 180 4 18
CM 125-80-315 125 210 245 8 18 80 160 195 4 18
DnekTpoHacoc LeHTpobexublit MoHOBMOY- Muamerp pabodero kose-
HbIH NOrpYKHOMA NpeiHa3sHaveH Ul NepeKkaunsa- o, 1ML <. 1 155 112
[Moanop, M, ne Menee 0,3
HHsl OBITOBBIX H NIPOH3BOACTBCHHBIX CTOYHBIX BOJX
YacToTa Bpamenus,
¢ kucaoTHoCTE0 pH -6 = 8, nnoTHocTEIO o 1050 o6/mAn . 2880 2925 2880
Kr/M>, conepxanneM a6pa3uBHBIX YacTHIL 10 065- KM/, %, ne menee .06 40 39
emy ne 6onee 1%, a Temmepatypoit mo 60°C, Moumocte, kBr <l 3 L
Texuuveckas XapakTepPHCTHKA  2JIeKTPOHACOCA Sague., B i
e apaxtep p Yacrora Toka, T'n 50
NIpHBE/ICHA HHXKE! Paimep nupoxommoro ce-
Tan AJIEKTpoHAcoca YeHHAs KaHaJlOB NPHTO4-
LIMK6,3-14 LIMK16-27  LIMK10-20 soltmpern, e . . - 16 A )
Macca, kr s s SO0 130 70
Moaava, M/ .63 16 10
Hanop, ™ .14 27 20
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IMpeaucnosue & w §

PA3JIEJ ). BOAONPOBOJ

I'JIABA |. OCHOBbf NPOEKTUPOBAHUSA CHUC-
TEM BHYTPEHHEI(Q BOJOIPOBOJIA

1.1. ObDiune ¢BemeHust .o

1.2. TpeGoBaHHS K KAauecTBY BOJIBI
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