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1. OBIIIUE IIOTOKEHW S

[Ipakriieckn BO BCeX BHAAX 3IMAHWI HMCIOTCH BBITAXKIIEIC CHCTCMEL,
Hepe3 KOTOPBIC B XOJIONHEIA Nepyol, Mofa YIAISeTcd BO3AYX ¢ Gojee BBICO-
KOU TeMIIepaTypOl U SHTAABIHER [0 CPaBHEHHIO ¢ HAPYKHBIM BO3/IYXOM.

HJ]H CHHXEHHA TCIUIONOTEPh B 3MaHUH PAlTMOHANBIIO COXPAHATEH BO3-
UYIIHED 0aNaic ¥ KOMIIEHCUPORAT BLITAXKY OpIAHM30BAHHBIM IIPUTOKOM
llapyXHOro BO3/IYXa, Ha IIONOTPCB KOTOPOTO YTHIIM3MPOBATH TEILIOTY yia-
JIAEeMOI'0 BEITSIXKHOI'O BOo3fgyxa.

Ha puc.] npuBenena NpMHUMIMANBHAS CXeMa CHCTeMbl VIVLIW3AIIMM
TEelVIOTHI BLITSKHOTO BOJIyXa Ha [I0A0IPER MPUTOYHOTO HAPYXKHOrO Bo3oyxa
€ HacOCHOM LHPKYIALMEH TTpOMEXYTOYHOTO TEIUIOHOCHTEIS - anTH(pH3A,
B BBITSKHOK arperaT 1 W3 BepXHel 30HBI TIOMCILEHHS 3aCACHIBACTCH Bbi-
TSAKHOH Bo3nyX Ly ¢ remiiepatypodl Gy ¥ SHTaIBIMEH iy, KOTOPBII O4H-
maeTcs B (QMIBTpe 2 B OXITaKJAeTCs JI0 TEMIEPATYPHI ty> U SUTANBIUMN iy B
TEIUIOM3BICKalolleM TeluloobMenHuke 3. B uapurouwsni arperar 4 3abu-
PAaeTCs IIPUTOYHBIN HaDYXHBIA BO3AyX Ly, ¢ TeMIlepaTypoii t,; ¥ 3HTATHIM-
CH 1), KOTOpRI owMiaeTcs 8 GWILTPe 5 ¥ HarpesaeTcsd B TCIUIOOTAIOIIEM
TEIVIOOOMEHHUKE 6 OT TerI0Thl, U3BJIEYeHHON B TCILIOOOMEHHIMKE 3 U3 BbI-
TSKHOTO Bo3ayxa. Ilepenava Terra mMexiy TEIDIOH3BIEKAIONHMM 3 H TeIDIo-
NEPEAAOAM 6 TelI00GMEHHHKAMK  OCYHIECTBIACTCA OT TICpEMelleITis
JIpPOMEXYTOUHOTO TEILIOHOCKTEs1 HACOCOM 7, CMOHTUPOBAHHBIM Hi COEMM-
HHTEIBHBIX TpyOonpoBogax 8. Ilpu HM3KMX OTPHUIIATENLHLIX TEMIlCpaTypax
Hapy>XHOro Bo3/lyxa W ODBIYHLIX TCMIlepaTypax BHITSKHOTO BO3AyXa TCMIIC-
patypa 1pOMCXKYTOYHOTO TeIUTOHOCHTENLL gy 110CI1E TEILIOOTAAOLIErO Tell-
noobMeHHKKa 6 0OBIMHO MMeeT OTpHUaTeibiioe shayenuce. [MosTomy B Ka-
HECTBE [POMEXYTOYHOID TETUIOHOCHTENS WCTIONB3YIOTCA aHTH(PH3LL - He-
3aMep3aloILMC KHIKOCTH.

Temmeparypa oXIRKAEHIIONO TEIIOHOCUTEIS - aHTN(PpU3a tygy KoOIi-
TPORINPYETCS AATYMKOM 9, KOTOPHIA HacTpauBacrcd Ha HWXHHH IoITycTi-
MBIH YpOBEHB OTPHIIATENBHON TEMITEPATYPRI, fPX KOTOPOR HE IPOMCXOMUT
3aMep3alus KOHJEHCATa, MOI'YILNEro BLUIajaTh HA HapyXIilo# LloBepXtlocTi
TETIIOH3B/IEKAIOLIIETO TCMAOOOMEHHIKA 3 MPH OXTAXKHCHNAM U OCYLUEHMH
BBITSKHOTO Bosiyka. Benmmagaloumil B TerioobMeHHMKe 3 KOHAGHCAT cOOU-
paercs B rioJ1oHe 11 U OTRBOAMICH B KAHATH3IATIMI),

Ecan remmepatypa oxnaxaenHoro asrtudprsa tag2 TIOHM3ATCA HKXe
HaCTpOEHHOFO 3HAYEHHA, TO AATMK 9 IMepenacr KOMAHIY Ha TPexXOAoBhLil
aBTOMATITIeCKUIt Klanan 10. Yacts nojorperoro aHtHdpusa ¢ TeMIepaty-
POM tyg| MOCTYIIUT [10 MICPEMBINKE B TPYOOIIPOBOL K TEILI0OOMEHHUKY 3 1
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Perc.]. 1IpnausmHAThHAS CReMa CHCTUMBL YOILIHIAHN TETUL0THL BRITERHOIG Bosdyxa L,
Hil HAIPED NPpMTOMIOCG HAPYRHOro Boaayxa Lo, © macocHo 1MpRy BILHeE npoMcky-
TOMHGID TeACHOUNTEIA - atdipisa Gag

MOBBICHT TeMOEPpaTYRY oXIaXIEHHOMO au'r'ﬂdeuz:-l taqm o 3ilate i, Pk
KQTOPBIX Lie OVICT 3aMep3aling KoTICHCATZ fla HapVEHOH NoBepXHOCTH
Te1LIo0bMeHRHKE 3.

Ha 1pybonposoaax 8 118 KOMTIEHCa 1M M3MEHeHUE ofbema AETH M -
J8 YUTIHOBNEH IePMETHYHLIH DACTIADUTEALIINA cocyd 12 ¢ MMBKOIH MeM-
DpH#HOH,

g nonavs B pabouyio SOHY OMEINSHIR GPHTOUYLIOND HAPVILON:
ROOYXA © REMKOH TeMIICPaTypol COyikMT 5% CKIMOHHET BOIUYXOPACOIPEiE-

2

Mtreib 13 XoTomunit mprrouHbi HAPYHHBIH BOUIYX BLIXO/MT Y&Ne3 co-
112, MTD DBeCTICUMBALT IKEKTIMID H3 HoMelleHis TEINoTo BO3ivXa. (opa-
SUBARILAHCH CMCCH © TCMMepaTypoll NpRToKa L BRINOOWT Ygped FIUKHIon
HACTE DKEKTTHOHHOIO BOAIYXOpaciipencisTeTs 13,

Ecaw » pafiouell zone LoMenrcams TEMITCPUTY A BOBUHYNA [I0HMIACE
HW¥eE KOHTPOTHRYCMODD kombopruory YpoBHA, To gaTiie |4 noMact ko-
MAHJY Hd BKLGOMCHRC KOHIEBOTo BosgyXoHarpesate; s 15 JAA NOTIDTTIN-
TEARTIOND Halpesa MPHTOMHOI® HAPYRHOM BOIIYXS.

PacemarpiBacMan clotema YTHIH3AUWHA TellnoTh BRIOPOCKOTO Bo3Ayxa
ODNANALT CACMVIOIINMKI NPEHMYIICCTRAMA;

= TCTLHOM3RACKAION MG W TeILI00T, [ I1e TETLIOODMOT IHEEH MOTYT ORITEL
PACTI0IOKEHEI B INIGDOM MUCTE 313HMA U COCAKHSThES TOYBOUPOBOTAM;

~ HHCHO TRYIN TeILI00BMEHHNKOR B IPHTOMHBIN H BRTSLHKHLX cHCcTeMAX
MOXCL DBIB PA3NMYNLIM M AeTKO LUPHCIIOCAONMBATRCA K 0COBCHLOCTI
OPTaHH3ANMH BOGIYIIHOTO PEXMMA [ 3AAHI

- BOIMOMHO 0DBCAMHEHHe TRYBOIPORGaMH TCILUIOW3RICKAITITHY Ter-
NOOBMEHITNKOR OT REITIDKMEBIY CHOTEM G PasIMYILIMA BPEJHBIMK BIBpOCa-
MH, TAK K2 TTOTHOCTRI0 MCKTIUASTCA TePeHOC YilaiseMuLx BPeIHOCTEl B
[IPHTOYHEIH Bo3myx,

- TAHDCTHID OTCYTCTEYCT OLIACHOCTE CMElIEHWA BRITIKHOID i Ipu-
TOMHOIO BOINYXA B CHCTEME YTHIMIANIH,

- 0DOpYIOBAHKC MoXeT BRITE [FSMULUEHD B HETIPHPOMHEIY 118 TEROHI-
BOICTEA TLTOHAZLK (B [opBanax, Ha gepnakax, o Memd}epm:fmmx Tprt
CTPAHCTRAX, NIOALIMBHRIY TTOTONKAX):

- JIRTHO MCIOUB3YETCH M CyIECTRISCICH MM pEROHCTRVEIIMH Cy-
IHECTH}'ENT[H’X CHCTOM BEH‘J.'PIHHMHH;

- MPDETOra aBTOMATHIARAH 1 KOHTDOMI 34 padoToi CHCTEM,

- B Teilbif TlepHod rofa TerioofiMeHHHKE | MPHTOYHRY CHCIeMax
MOIYT BRITE HCITOMb30OBAHB! IS O laXICHIA TEHTOMHOPD [[APVEIIOro Bo3- -
J¥XA © NpHUMEHEHUEEM IDAIMpeH ©0 RCTRPOCHLUBMEY OPOCHTCALHEIMIL Telilno-
ODMEITH KM,

2. METOTHKA UHAEHEPHOTO PACTETA
TETLIOM3BIEKAIOIUETO H TEINTIOOTTAIOIIETO
TETMTOOBMEHHHKOR H PEXIIMOB UX PABOTBI

B CUCTEME ¥THIIM3AIIAHA TEIIJIOTH! BLITKHOIO .
BRIGPOCHOTO BO3/IYXA C HACOCIIOH HUPKYIAIIHEH
NPOMEXYTOYHOTO TEILIOHOCUTENS - AHTHDPH3A

Herounmkoy Teimors s PACCMATDMBACMEBIX CHCTEMAX VIWIAZanHi g8-
AAeTed BLTOEHON BRIBDOCHON BOAIYX, MMEIQIHT B X010qHL NepMnl rola
B ODLMHBIX CHOTEMAX BEHTHANIIMK IPARAAHCENXY W OPOMELLLTET 1 61% LTAH MG
TeMIepaTvpy He prune 20,98 UC. Tlpy wavicuenmm FTHTHIHDYEMOH TCIILO-



T PLIfMOMATEHO TOHMASTL IHTAALITAK BRIGPOCHONG nosiyvia oo mapa-
METEDH, [IPpH KOTOPRIX MLIA REPOATIIOCTE JAMEPINHM BEATTAAA0MEHR RIATH
W3 OXTEACMOID RHITHAHOCG BOAIYND 13 TCILTOMIAICKAIIEM TEILIOODME-
HHEC.

Harper NpdroMHONT BO3VEG B XOTOILIE W Mepexnfiiftid nepuoTh ro-
Ja B OTCILIOOTIARIEM TellToobMeHHHKS TPOMCXOIMT TIPH ocFOqHEOM
BI4TOCONEPAAHNH, a YTEAHZANAA TEILIOTE HeTHAKHOMD BO3OYXA, Kak Lpu-
BIJIO, - [IPH KORAEHCAIMM w3 Hero Buari. B yeronnax npetleGpeikmvo Ma-
HEIX HPHTOKOR TCI0ta o7 BHELIHMx HOTOYHHKOR K rpyBoliposofaM 8 (oM.
pic.1} crpanerinBniy Byuer chelyiolice vpabliende Telzloholo GallaHea:

BOTCILIOMSBICKADNIENM  TeNZoobMCHITKe 3 Tel1oTe oF BLITEATOTD
BOFIYRA HePelacTed K allTHQPHIY.
[-’y My '[f}'] T i}.-';_']' = G:ltlr Cai {Laq:.l = meﬂ ;

- B 1CILIOOTIOWEN TermmoodMerHuKe & Teruora oT agTHpTia nepe

ue1ed TPHTOUHUMY HAPVAKHOMY BOZIYXY!
G::..p Ca (Lot = tag2) = Lipy prw Cow (2 = b)) 5

- Memiy rerinobMeHHEEaMU 3 1 6 coxpandetca banaHe obwMera Ten-

JloToH:
Ly py (iw_n ) = Liiw Prow o (G - Gur)- (b

Teimorexuyyeckad ek MBHOCTE [TaipeBa TPHIOYHOID HaPYEIIOMD
ROIYXA (P ero ocTosHHoM BISroconCPRAHNE B TEIA00TAneM TeILDo-
OBMEHHIKE OUeHUBAETCH "MCpe3 TIOKA3arelk OTHOCHIEILHOMD Hepemani
TeMIIEPATY P

Dm.n = tH'l_hi' (2)
taq.ll — T
H3 npeobpa30BaHIIOMD BBIpEACHML (2) MoxeT Obiih BRMHCICHA HEMSE-
BecTHAA KOWEUHAH TEeMIIePaTypPa AIpeTorn IPUTOHHDID HAPYAKHOTD BO3TY-
Xa
] Ty = ey (lar.iul s lg1) F by
YieineHHEBE BEAHYHHET HOKARTETA TEIIOTeXHHYeCKoH 3¢dd ek riHBiocTH
By FEBMCAT DT KOHCTPYKTMBHLI IToKA3ATeICH TCILI00TAIIETD Teimnah-
MCHHHER, DEXMMOB M CXEMbl JRECIDHE YCRe3 HETO HATPUBACMOTO BOIIVXA
i oxnmkipmemoi Kunxoct. Hanbonee TeriotexsHaccsyd NpoIloTIHTCT -
HOH ABAAETCH NPOTHHOTOMHAA cXeMd [JUMKCHMN BOSIyXa H EMAKOCUH, TS
KOTOPDIL YHCTeHIING 3HAYCHHE I0Ka3aTens My , MoX¥eT OriTh BEMICIEHD 1o
BLIDAXKCHIIO!
ﬂ'ju.rl = : ;cxp[_Fﬂn'H{l i “rlln'ﬂ'} L
I ‘II'“'ITI'.H E5'?[){_}-:"-"'11.“ ';I - “"?n.h'}
3aect Fo,, - xpurepuit Bypre Q1T 1e0ACOTIAIDINETO TEMAGODMEETHH-
Ki) 94CTO OTOT [I0KasaTelns B MIEpaType HASLILIOT YMCAOM eayHMLT TIepe-
Hoca N

e = kP . (3]
LiwPrssCrn

Fo

W - [IOKa3aTCAbh OTHOURIINA TOMANEMEOCTEH TIOTOKDE B Teilioor-
JUOoneM TEIUI00DMeHIIHKD,
j"!'I HpTI:'H‘:T.I“
“'rlr.ﬂ= e B (4)
13@':&11:

B kavecTse TEMNOOOMEHHMKDS B PAcCMaIPHBAEMBIX CHMCTEMAX YTHIM3A-
O peKoMeHIveTes Meloasansars kalopidepst KCx3 u KCxd ¢ remrooh-
MCHHDLIMM HNEMCIETAMM 13 DMMETALTHYCCKMY [AaKaTHRIX  opeOPeHIibX TPy-
Gok. Koogdmmmentnl Tetoneperan K, Br/(v? - 0C), wrx omHx KaNopi-
depon BEFOIICTAKTCAH 110 CHEAYIOUIIM OTBITHRIM (HOpMYyiLam:

- ang kanopuepor KCK3 wa Tpex panon opebpeHHLIX TPYDOK

- g katoprdepor KCk4 13 verhipex pagos opebpelinibix 1pyhok
K = 252 (Vp)0i13 w17, (6)

AnpojiHamiyecKoe CollpoTHEICHHe 3THX Kanopugepor AP, [la, BRI-
YHEHETCH TI0 CAEIVEDLLEM OOEITHRM (DOphMYILIM:

mwig katopabepos KCx3 . _ _

AP =T4 (V) Z, (N
w15 Kanopubepos KCxd
L\‘ AP = 894 (Vp)l M 2, ;

3acck (Vp) - MaccoBal ~cKopoeTs Habelmlouiero 10TOKAa BOIIYXA
{LUpDM3BeneHe CKOPOCTA Bo3TyKa HA ero maoTHocTk Bo pOoMTAIBHOM Ci-
yerE TerooBMetiiaka), kr/i(m? - c);

W - CKOpOCThL WIIKDCTH B TPYOKAX, M/C;

Z - greao Kanopiidepos oqqiakoBolo THIIE M0 Xoay BOSUYEA,

JLoT wabeRanuA ¥HOCa CKOHIEHCHPOBallHOM Buari c opebpeHHEIX TPY-
BOK W OPeIDTEPAINEHHS BHCOKWHY apOIMHAMMMCCKI collpDTHRISHMA De-
KOMCHAVETCH 3HA%eHHd Maccoboll cKopooTH BoIyXa Bo (DPOHTANBIOM ci-
uelK He TPWHHMaTE Gonee 2,5 kr/{m? - o). Hammdue kotineneaTa Ba oped
PEHHOH TORSPXHOCTH NPUROIHT E TORLILEHHI #p0ITHaAMITIECKOFO CD-
APOTHEAEHHH, YT0 YOUTLEACTCH JOHOMHWTENRHEIM KopdnilHeHToM 1,33,
Cropocrs auTHPHIA B TPYOKAX DEKOMERIYETCA OTPAHWHWTE YCHOBHAMM
MlaYaAnd pa3BHTOro 1VPDOYIEHTHOTO pekiMa TedCITHA, KoTOpEi oheciedi-
paeTes Py ckopocray (,3...1,2 wmfe.

TerororsBAeaonme TEI100OMeHHMKW B TIOTOKE BBITHALIOID BO3IYXA,
EAK TIpABILTO, HCTINARAVEOTCA R DEKMMAX OLHOBPCMEHHOID NXMAKICHEA U
OCYHICHWH BHITSXHOIO RO3JIYXA, YTO LO3AOIACT 0DECnEe4nTh HiIRICHCHHE
B0MEIIEre Kojaudcersa TelUIoTh, [lpolvee ocylkKd REITAKIIOND BO3UYXA CD-
MPOBUAUIZETCH BRIMATEHHeM KoHEHCATa, KOTOPeIH GYIeT 3aMepiiTh, eclu
TeMIlepaTypa opeDpeHHDH moBepyHooTy DynerT HHEE O4C. B e yoTpa-
Heiea aﬁMcp.‘_iaHn}l PCKOMCHIOYCTCH BRIGHPATE TARHC peaITMEL l:l}g-'I[KI [HOHH-
POBALKA TEILTOHIRNEKATOUETO TCILIOOOMEIHHKA, [PH KOTOPRIX Ha DOJb-
Ie#l WucTH HapyaHoH opedbpenvofi IMOBSPRUOCTH [0LUeAFBARTCH 11o-
KUIeTLHAA TeMIIepaTypa. B kauecTre KOHTPONLHOID INAYEHHUA A PealH-

L)



SANHH 0ol FOIouMs HpeiliaraeTod pacteT pemmuMos NETRAIEHEA W OCy-
HEHHHY B TCILTOMIBICKATONIEL 'I“EH_KIDIWEML*HHI’TKU ITPOMEO T h Hd P RINCH
HBIM T8 MEHHMATBHYIQ COIHIO0D TEMICPATYPY opebpenuni MoRepXHOCTH
e — 2

YnaisteMblid BriTSKHOM BOGUYX, Kadk MPABANG, [IMCCT TEMTEDATYDY TOW
K pock Boxee 2°C, B nostony npw MOANEPKAHMY 11 opebpennait mo-
BEPXHOCTH TCIUIOHIBACKAIONEr TeIIoobMeniiMKka  epelTHel TEMITEDATY ML
g = 200 pveeT MecTo peaiiM OATIOBPCMEHITOND OXIRTCHHS M OCYIIme-
HUA BLIPTEHOCG Bosayxa, I8 pacdera TenloM3BReKanero Teinpoiven-
HHEA HDeTaraeTes HACTINILIORAT METOIHEY JaMeHRI PLallLHC O PEEMNMD
DEAARNCHIA T OCYTHEHHT HA YCNOBHROE "cVROR" PeXMM € OIMHAKODLIM Me-
PeTIRIOM 3HTYIRMMIT [1].

Hu puc. 2 npencranicno noctpoerue Ha IMATPAMME BIAKHOTO BO3/VID
YCIORHD "CYXOTO' DEXUMA OXGaXACHHA BRIIKUOIC BOSIYXA L1A YCILOBL
PavelcTBa CPeIHCH TeMiepaTyphl opebpeiinini NOBEPXHOCTH TetNOr3BNe-
KAIOUIETD TelI000MEHHRKE MINIMMATELIOMY ToTIYCTHMOMY 3HRMeH0 290,

TlocneaoRATCIBHOCTL TIOCTPOSHIA Lia i-d-AHarpaMme:

- HaXomATeH TouKa ¥y, oTbouaoiuad Havuamenod TeMMePUTYPE by H 2T~
TANBITUH i) BRITAKHOTO BOZIVRI; '

- B MoCTE HicpeceieHis uaoTepMis 29C ¢ kpuroit ¢ = 100 % waxomIdTes
TONKA f, OFBeqaIan PeKoMEHIVeMOH cpe/HCiE TEMIIEDATYPC TTOHEDNHOCTH
TCILIOHERICKAKIIE O TCIAO0DMCE IHITEA,

= NPAMOR TWHHEIT coenuaoTed Touky ¥, u

- B JABHCHMOCTH 0T BelUMHEL 0] €O CHEAYIOIHEMHY poKOMeHTALIHEM M
MPUHEMACTEA BEAWYWHA g o)

P oy > 70 % g = 98 %:
IpK gy o7 50 10 70 % Mt = 92 %,
HEK Gy 0T 30 w0 40 % ¢, = 38 %.

B Mmecre MepecedcHmst npumaA1oi gy, ¢ MpaMoi Inanel Y-f HaxouTes
TouKa ¥y ¢ NMapaMeTpAMKL TeMIepaTypa 'l,l,,‘-l W SHTATRIIHA ly;;

- Ha TepeccucHEs | 1pAMoR AUHMA df = const ¢ THHIGEMHE SHTLIBIRA iy
HAXOMOITCA ToYkd ¥’y ¢ TeMiepaTypoit Uyl M € OHTAnbIMel i,y Touka V') o
TeMIepaTypol Uy B yoaoBuu “cyxoMm” PERHMe ONTAKJEHHA BHTAXKIIOM
ROAIYXA B TeIDIOHARICKAK LG TCILIODBMELIHHES MPM ODUHHAKOBOM Licpel-
At IRTAALOMN (lyy - dyp) © PEANLILIM PEXKIMOM OXTAKICHMT M DCYIIeHKHA
HUTHAAHOID  BOYYXA, OIBEYMAIOILSID CHCUVIOUICMY VPABHCHHMIO TelLIoBOro
bararica;

Qy = Lyoy Gyt - ia) = Lypy ¢ (Cy) - Uyy) (8)

Hz ypasuenns vermosoro Gatancea (1) naxomrren TemuepaTYpa narpe-
TOr'O B CHCTUME TEIUIOYTHAWIANMA NIPHTOYHOIO APy HOTO BO3TyXa

I-’\lp (iy — 1}
“2_,_].-':?[ L+l'H| ‘ (9)

f"ﬂ-lfpn.acn.u

i

%

|

d;=rfer

Puc 2, Tloctpocitie #a i-d-THaTp:MMe PEAIBHOIO M SXEMRAICHTION YCIOTHOTY
“LYROTO™ PeRHMOR UXIIANICHIS BLITHAHOD BOFlyxd B relDiosENeKArine
TEMTOOGMEHH KK

Eciu momydeHHoe sitaycHue 1,;; GOMBITE HIM PABHD NPUHSTONR TPM No-
CTPOEHWH TCMIIEDATYRE L, TO H710 CHMACTRILETBYCT O HCBOIMOAKHOUTH Peu-
HM3ALAH NIPHHATOMO peXHMa  TenmoyIHan3almin. Heobxoawso 0poRecTH
HOBBIE MOCTROCTIMA Ha i-d-Aarpamuie, Lpigum Go0ec BLICOKME SHATIEHMA
TEMIEPATYP 1. PeallbHo I0CTIDKWMBIE PeKHMBl TEMMTTOYTHAM3AHE Xapakre-
PH3YIOTCA IMCHEHIILIMK SIAYCHMSIMH Ly Ha 5. 80C Mennie npeuumacMol
TEMIICPATYRE ty.

B obErmibi cMcTeMax BCTTHAMIMW [POMBILLUICHHLIX M IPAAILEHCKHX
FAHNH TenaoTh BEITHKHOTO Bo3jlyxa, KaK TPABUIO, 11e XBATHET /IS {Halpe-
Bd OPHTOMHOMD HAPYAHOMO BOAMTYXA Mo 1pelyeMod tesMilepaTypel IIpHTOKA,
M XAPAKTEPHD HEPAREHCTRAD Lh, =~ Lys, YTD NDYCHADNHEACT MCOONRIDRAHIE

o



KOHMERLIX BOIIVEOHATPERATCICA NAH NIPHTOMHOID HADVEHOIO BOATVRL,
TAKKE TIPHMUHCHAC DECKIHONIY BO3IVXOPac [IpejleiiTelell (WiH HoRbIue-
LS TEMIIEPATYphl APHTOUHOLD BO3TYER L.

IMonyvuenHele NMocTpociHMeM Ha ~d-mHAIpaMMe dHCTEHHBIE 3MAYCITHA
TEMLIEPATYP B ¥CIOBHO “CYXOM' PERMME OXUAMICHHH BRITHAXHOTO BO3LYEA
TO3BOAATOT [POBOIHTR PACHET TEILINHIBIEKAIONIETO TemoobMeHEMKS [0
MCTOAMEES, AHLIOMAMHOH paccmonpedHOR BBILE METOAMKE pacueTa T
TELINOTA0 N ETD TCIUIODOMeHH KA.

Pacxon awrudipuza B cuciehux TELLIOYTMIHIAIEI © IPOMEKYTOLINBLM
TETLIOHOCHTEAEM PEKOMCHIVENCH EHGMPATE M3 YCNOBME COXDAHCHHAR Toiio-
HHTEILHBIX TEMIEPALYD Hi TOBCPRHOCTH TOILTOHIBISKAIOIGIY Tellionb-
MEHHMKA, 4T0 B DOBIYHKIX CHUTEMIN BEHTILIIIMY OTRSUACT TEMIIEPATYDIIEM
uepermataM Al = 4..8C. C ydetom orix pexomeHanmil BREMGCISCTCS
DECKDI TEINOHOCHTENT - aHTHMgpH3a;

G sl had (10)
CagMag,

s apeioTopalieHs obMepzaHisd [IDBCPXIOCTH TelLIoMAnIeKAIIIer
TeIMooDMEHHHKA CDUIHHA TOMIEpaTypd aHTHOpH3) BEIOHDASTCH © YueToM
CRCAHER TEMITCPITYRLL MTOBEPXHOCTH!

Lgep = e 1, 0C. (11}

And obBMHLIY Yenobwil cpeiHsan TeMIepaTypa auTidpia lug.cp [1O DbI-
paEeHMIO (11) cocrasuT

tm:]:n,fup =g = 1,
KaK 9TO (PHHSTO B OOCTPOSITHA HA pHC. 2.

B cooTreTcTDMM ¢ RHIGPAHHLIVY ReiHYMIEME Ligep 41 Albyy BhRIMIICTH-
FOTCH 1LAPiMETRBL TIDUMCEYTOMHOMD TEILTOHOCHTEAH - aHTH(PPUIA: TeMTTepa-
TYPa TCIIOHOCHTENT - AHTHUhpPHIL nocle HATPER: L TEOAON3BICKALOINCM
TEl ooDMEHHHKE
Algy,

1'i|r7||| _t:ulill.'jl k- 3 H ‘.12:'

TCMNEPFATY P TEILIOHOCHTEEA  alTHPH3a TIOCAC CI'0 DXTAMICILWA B TRILIG-
OTTARYUIEM TeTUIO00OMOTIH MKE
"M'a:ll
I'udl! = Lyguen > e “3)
[T pripakenio (2) BEMRCIACTCH TpeOyeMbil 110KaZATEIbL TEILTOTEXHI-
recknil ek THEHOCTH &, B TCTUIOOTIAIONICM TCILIC0DMEHHUKE.
Iokasarens TemioTexHudeckoil QEKTHRHOCTH B yeioneo "cyxom”
pEXUME B TETUTOW3RIEKaloMEM yy TenI00BMeHHIKe BT peaTisaiin 11pu-
HATLIX PEXWMDE HAUpeBa OPHMIOYHOIO ROIIYNE H3RNCKAEGMEIM TellloM LbI-
TAXKHOrD BOITVER REMMCIRETCH (10 BRPIKEHAK
I Eo tl
L _l.j‘
By = S0 (14)

S

[lo Bhipaxernio (4) BRKMCARIOTCA MOKAZATENM OTIOWICHIH TCIITGEM-
KocTeH MoToKoB W, B TCiIooTAaomweM u W, TeLIOH3BICKAOIIEM TCILTG-
OBMEHHMKAX.

o rpadwiky 1a prc.3, sanMcTeosaHnoMY W3 [2, c.207, puc VL10], na-
XOJAATCH TpeDYeMble WHCHEHHBIE 3HAUeHMs KpurepHd Fo, ., /L8 TeIooT
Aaoluero W Fo, LA TCIVIOH3ANCKATOMIETO TEMI000MCHITMKOR /LT oAt si-
MM BEBPAHHEX PacteTHRX DEXHMOB (MyHKIMONMPOBAMES CHCTCMDE VTH-
SH3ALMH TelnOTh BRTEEIIGID BOWTYEA,

Ha npeobpasoBanlorn supakerind (3) BuluncigeTcs TPEDYeMad BEIM
wmiHa npowzeenciivg k¥ Br/IC:

kbk=Fulpec

3AUaBNCh PAUHOHANEHEM JHAYCHHEM MACCOROR CKOPOCTH B qicai-
HOM CEMYCHWH Tell1000MEHHMKOR, RRIMHCIALOL Tpebyempe dacuiiios cede
e, m?
JUTA TeILTOMARNeRAIOHErD TeTInOi eI

L,.u_‘.

foo=——r (13
B (Vphy, - 3600 )
AT TCILIOOTAAKILETD TeTIIOODMeRTINK
; L
R (16)

(Vo) g -3600

ANng reproro RApHAITR PAcdeTd PekoMeHIyercy IIPAHKMaTE MaccoRym
CKOPOCTB 2 KT/(M? - ¢). B cuedyionyx cpaBIDITERBHRR BAPHAITAX TEXIHYE-
CKWX pelIeHHH TeILIOOTAAIONETD TerioobMellIHKA MacComig CEopncTh
MoKeT BBITH YREIHYEHA 10 4 K1/{M? - ¢}, a AR TeruToWsBACKAIOLLEro Temno-
OOMENHMKR JUTA H30eRAHMA yilocd CKOHJICHCHpOGAINION BIATH MaccoBRYO
CKOPOCTE BOAMYXA HE DEKOMECHAYeTCA UDMHuMaTh Domee 2.5 xi/(m? - ).
IIp MaccoREX CKOPOCTIX B TCIUIOM3BNCKAKINGM TCILIDOOMCHHUEK: Goioe
2,5 kr/(M? - ¢) Moche Hero HEOBXOUMMO YCTAHABINBATD CELAPATOP YiepkKi-
HUA YHOCHMON BnalvxoM Ijari :

Mo TabouuaM TeXHEMeCKHX Napakrepiernk Ll aropdpepos KCk3 n
KCx4 |3] naxonsaten peiicTuMTeIbHble dacaiHnie ceueiy ouMHONHEN HWIH
TPYTIMIOBRIX MO paclofoXeldio KaTopudicpos, IPHMEHSHKE KOTOPBIY odec-
NETMHRGET TOMNYHeITHe panHOoHAABHBIX 3HavdeHIl MAcCOBRIX CKD[}{!LETCIUI RBO3=
TyXa B hacamHoM cekciiuy 1o 2.5 krf{m? - ©). Mo geffcrsrreibubiM sHave-
HIAHAM d_]ﬂ{]ﬂ,l_[llhfx CcoYeHWA TEHIﬂﬂﬁl‘i&IIHHKﬂB MpOH3IBOTHTCH  RhMUACACHWE
NeHCTERTCBUBK SUEMeHEH MaccaBRX cKopocTull Bosnyxa,

3aMaBNCE CKOPNCTRIO EMIKOCTH | a/c, o gopmynam (31 wau (6)
BRTTHCITAIOT JdOoCTHIaeMBIE BCMTH ' THHEI Kt)ﬂil][l)l‘].LlHCil’l'D]] TﬁlUlDl‘prE,;lﬂ‘-IH K. B
TEIMIDHIBMeKaMM e W TEIDINOTIAINLIEN rellioobMelHHKaY B F)HH(HMEE.X,
MEOTeKAOITIT Qo3 WiMellelita BlaroCcIEpXanis obpafaTRRACMOr0 BOIIY-
Xil.
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Pric. 3. Tpadhirdeckad 3aBHCHMOCTE A4 NOKASATELE ToILIOTCX (HYCCK O
FDEKLIMAHOCTH ADH ITPOTHROTOMHOH CRCME ABILKCHEA BOATVXR A RHIKOGTA

10 AQHHEM TIPOBEIEHHBIX BBIIE PACICTON BLMUCTSIOT TpeByeMuse ne-

JHYMHEL IOBePRHOCTE R TenaoofMeRmHKOB, M2
_ kF =
F " (17)

[To TexHucckuM ganneiM agophfiepos KCxk 3 w KCk 4 [3] waxomar
BOIMOKHEE KOHCTPYKTHBHEBIE pellleHHA cBopkn karopihepnd no raybHHe,
0OCCIICYHBAIOIING [0y IEHHe 1pelyemoit 1I0BEpXHOCTH F TerlootMeri-
KoB. Heo®XoaHMo BLIBMDATE TaKWe KOHCTPYKTHBHEE DelleHMA, [IpH KOTo-
DB 3AT1AC B LOBEPXIIOCTH TCTTCODMCHEMKOR 11e npeskinaeTr (0-15 %,

s sRDpAHHOTD KOHCTPYKTHBHOIO pellleHMA YCTAHOBEM 110 TabauIimM
TEXHAYECKHMX Jlankex (3] WaxomsT ceqeHMsa a1 npoxodd XKWAKOCTH o
TpyOKaM. TIpuHUMAETCH [OpOoTUBOTOYHAY CXCMA IBIDKCHIS MIWIKOCTH (10
TemAONDMCIIEAM TIO OFTHOITICHMD K LIoToRY Bo3vxa. Oosaika 'jp}’ﬁﬂl[pn—
BOL MEH MPYIMIEL kanopudepor BWGHPACTCH TakuM obpa3oM, TTo6BL cKopuc-
TE JRICEEHHE B TpyOKAX OTBC'IAMM ONTHMUILIIEM 3nadcHR M 1,3-1,2 v/c.

3. MPHMEP PACHETA TEILTOH3IBJIEKAIONIETOQ
H TELUIOOTAAKTEN) TEIMITOOBMEHHUKOB U PEXHMOB
HX @YHKUHOHWPOBRAHUA B CHCTEME ¥YTHIH3AIIUH
C [IPOMEAYTOUYHLIM TEILIOHOCHTEIEM - AHTHOPU3IOM

3aTaHHLIMH SRUTIOTCH:

~ PACXO/T YIATAEMOMD BEITSKIOND BO3nyXa L{; = 18000 a3 fa;

- lemlicpaTypa YaalnaeMoTa sosayxa 1y = 23°C;

- IHTAIRIIHA YIATHEMOI0 BOLIVYA iy, = 38 &% /T

+ pacxo]l NpOTOTHOTD Tiapykiloro nosayxa L, — 20000 m?fu;

Pacuetnan remoepaTypa HapyRHOIO BOHIVXR B XOJ0IHELA [EpUOL 1o
wis r. Mockmiel mo rmpaserpas B O[3] t, = - 26 sumankrs
=- 253 xJlw/xr. _

B pabonel 301¢ axioBolo 3ald LOQOepXHEBASTCA reMueparypa 200C g
DTHOCHTEIBHAR RIAKHOCTE 38%. B IIoMelIeHHM aKTOROrD 3804 UMEIOT Meg-
TO TCIUIO- B DIaroMs0HITEY, YIAACHRE KOTOPLIX B XOJAOMHLH LISPHOL Lo
1pebyeT NoAayM NPUTOMHOrS Rodayxa ¢ Temnepatyvpoil 119C n auranenmeii
12 kK.

Ha i-d-imarpammy (puc.4) vanocsres:

- TOUKA B, OTBe IOLaA apaMeTpiM BO3IYXa B 301e HAXORICHMH 110
Aci,

- Touka ¥y, OTDEUAREA [apiMoTpaM YamigeMolo M3 BeDEHCH 30HR
AKIOBOTD 318 BRITSKHOTO BOSTYXL;

- ToME:d H;, xapakTepHaviouss apaMeTphl BolIyXa I pacHETHHIX yCao-
BIUTX x0JOM0rD Mepdoaa aea r, Mockshl,

- touxa [1H, xapasxrepysyiomas napaMerpsl NPHTOYHOTO HAPYEKHOIG
BO3MYXa, obrcreYUBalouHe yianeHue pacTeTHRIX TeTlo- W HialoM30RITKOB
M3 AKTOROTO 2ana.

41=
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Puc.4. lloctpociye 11a b-d-ruarpasive pacderiioro peaiiva PYIKUHOLHpOEAHIS
CHCTEMBL YTRITHZAIMN 1PIC10TE BRITAAHOTe BOITYNG B XOMHuHRN Heprol s
mpu napaMelpay boandg emoaers Macknnee

12

i, rifir

Ha i-d-tnarpamMme (eM. pucd) B COOTESTCTBHH ¢ PuKOMEHIdlMIMK,
ZANUEBMY SLIMIC, HATlocHTCH Touka [, oTeewaromlas cpelHedl TeMMepaType
NOBEpXHOCTH TelLIoH3Bliekdioniero TermoobMenmvka b = 2% W3 uo-
CTPOELHMN CHEIVET, YTO TEMIUCDATVPA TOMKY POCHL VILTAEMOIO BOINYXA pub-
na 8,5°C u 6Goiuilie cpemieil TEMIEpATYPLl MOBEPXHOCIH TCTUTOW3BIIC-
kawoiers teipmotmerarka 200, 9o cCRHACTENLCIBYET O ToM, 9TO Py Wi-
BIEUSHWH TCILIOTE] M3 BRITARHOND BOZMYEA DYIOCT MMGTb MUECTD LIPOLLGE ero
OXMAEICHIS ¢ KOHACHCAalMel BIark.

Oupenenesye AOCTHIACMBEIX [TAPAMCTPOB BLILKHOIO BO3Iyxa [Ipoiis-
BOAMTCH NOCTPOCHHEM Ha 1-d-nyarpaMiic, [e IRaMoH THHUEH coeIHNI0T-
cad TodkH ¥y, u £ B Mece nepecedeiing 9Tod NpamMol AMHWK C Kpi-
BOit o, = 88%  maxommres Touxa V; ¢ temueporypoit S°C m sHiatniMci
17 wilw k.

Ha uepeceyeHMM npamoi muauu dy = 42 r/Kr ¢ SHTRIBIHAMY iy
iy HaxojM Touku V') (reMuepatypa Uy — 27,5/C) m V5 (Temneparypa
'y — 6,5%C), orpevaiolive PEXAMY YCIOBHD "CYXDTO" OXMAMKACHHA BhITAK-
HOr BOZUYEA 0P OMMHAKOBOM TIEpEITaie SHTATRITHA Lﬂ - i},z.

Mo rerpaxeryo (8) peMuciiem ofllet KoIWYECTRO OTBOIMMOND B Terl-
JOMIRICKAIDLIUCA TCIACOBMEHHIKS OT BLITAREIOTD ROSMIVER TETUIA;

Q, = 15000 - 1,21 (38 - 17) = 4572380 kx4

Mo Bepakenury (9) oopencineM TeMIIEPATYRY HAIDETOTD B TEILIOOT-

anileM TEILI00DMeHHAKE |IPUTOMHOTO BO3IyXa:

L =
BT 0000-121-1 o
[Monyueinias TeMmmeparypa Ly - - 7.49C McHBIe TpefiveMod TeMiepa-

TYPBI LPHTOWOre HApyRHOID Roamyxa L, = 1170, MosroMy Heobxoymmao B
ILPHTOYHOR CHoeTeMe MpelycMOTPETE KOHIEHOH BOINYXOHATPERATETR, [1H-
TacMbtl TOpAYelt BOJOA HIM 3NCKTPOIHCPIHEI,

[1o pexoMcinanvsM, NMPMBEISHHBIM BRING, HEPELL TEMICPATYD OH-
THOPA3a NPHHUMAEM Al = 60C. B xagecThe anTindpusa HCHONBIVEM
4% -11B01 ROLHBLA PUCTBOP FIMICHIAMKOAN € TCMUCPATYPOUR 3aMCpiaHits -
26°C, yaensi ol TCILIDCMKOCTLIO tag = 3,5 1De/(r - 1Y, maccoBoit 11h0T-
HoeTLio 1050 KM

Tlo dopuyae (10) pEOHMCATEM TREOYeMBLT pacxol TEMLIOTOCHTETH
anTdpH3a

i '3? = 21780 KT/,

Gag= 3
o dopayre (11) Haxomm cpemHicid TeMTTepa1ypy anTidpusal
Kb =2~ 1. =1
Ho seipakeHuo (12} orpeilendenM TeMIIEpaTypy L0J0IPeTON0 TeIL1OHO-
CyTeIa - HH'[T'I{T}FPM'EH [IOCTE TeIMIOH3BILK AL 10 TEILTO0BME T HED

ta¢.| == % =4ﬂ'[:.
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Mo dopmyie (13) oopeucidacM TCMIEpaTvpy OXIaXGICIIIOre TEf10HO-
CRTCIA - agTUdipliza ntocle TeriedTiaiolern TeroobmeHHAKA.

Mo hopryre (2} BhuMcnaeM rpebyvembie NORAZATEIM rELAOTEXHHE-
neckoll sherTHEIIOCTH [ TETN0OTAA0ETD TCILTOOBMEH KD
-74+26 .

-— =062
4+ 206

Ms srpaenus (14) HaXxonHM TpeByeMbiid M0KasaTelb TEMIoTexH -
qecKoB pekTHBHOCTH B YSAO0BHO "CcyxoM” PeEHMe OXaxneumsa [T Tem-
JIOM3RACKARINETD TCHOODMCHH KA. i

XI5-03 ~ I
- =71, |.

1:lilT[.l't e

o e

Y2152

ITo dGopmyne (4 BulACHASM [IOKAZATCTA OTHOHICHMA TETIINEMENCTH
NOTOKOE!

JULA TEl IOOTIRKOLIETD TErL1000MeI Tk
200001231 03

Woia= — 1
Wor 2TEO-3.5
AJH TCILNOM BT CKADITIET0 TenaoobveHITHEa
180001200
: 21780-3,3

Mo rpadsky 2 pre.d Haxoguy TpebyeMBIC YACTEHHEE 3Hate W Kpu-
Tepua Fo:
- JUIA TCTAOOTAAKIRre Terntoobseniuka Fop,
[MOKa3aI0 IYHETHPHEIMMA JTHHMEMA);
- JUIA TeIDiDiERIcKaoers TelLioobMerHuka Fo, = 1.5
M3 npeoBpaznBadHOre BRpLUKeHBE (3) BRMUIGen TPeOyeMyIo BeilH-
qHFY TpoMaseneHns kF
IJEA TEILINOTIAK N EDN Telo0bMeHT HKA
E, - 116-20000:125-1000
3600
1A TelToM3ETeKalomero TemoobMeHHMKS |
KE, :}S-JSDGHI- 1211000 _ 9075 Br/0C.
: 3600
3amacmen MaccoBoi CKDOPOCTLIO BO3gyxa 2 m';’{m:' « ) M NAXOOMM Tpe-
ByemMope (pacimIoc CEHEHHAC
JUIH TEILIODIRARILETO TellooDMeHHMKS
00001235

1,16 {(uocrpoesuc

~ 7927 Br/iC: i

nn= =342 Mz':
2- 3600
IS TenIoM3EIeRAOLIED TelLIoDOMEHHHKA
RO00 - )
fov = Lo anzs Me,
: 2-3600

lio cupasounaky  tpefiyemise dacanuble cedenda obecrevnsaores
lpHMEHEHHEM B (hacafHoM celdeHAM upyx kenopisiepos KCk soaenn §1;
f = 1,668 - 2 — 3,336 M. [ILACTBMTCTENAA MACCOBIA CKOPOGTL BOMIYXA B
dhacaiiom cederit BhlYHCTASTCH:

[0 BLIPLMEHWHI {16) s TEMROOTIAMIICTO TeTINo0BMEHITHE

20000-1,23
(VPlow = :

o - 2.0y
W600-3,336 RSN
1D BEIDACTIHIN (‘.IS“J 1A TEILTOA AR CKAIOILE T TCIDT DODMEeTI T KR
(Vp), = (5000 - L%I
3800 -3.336
OuernuBaeM BOIMOXHOCTE MpUMcHEHUS Kanopudepor vuna KCxr3-11.
JUTA KoToPhx [0 GopMyIe (3) Buusctdey Ko3qubUIHeHT TEILTODepe1a'H
MPM CKOPOCTH KuiKocTu B Tpybrax 1 m/jc:
ULt TE[LOOTIAI0NICTo Tl oodMeH HHES
K=129 {2‘09}{1.-‘155 1314 = 38 B'rf{Mj' . fJ(__"}l
JUTH TENNOMIRIEKAIOHETD TelKInnDMeHHMKE
K=129 “’31?]!:],45."‘- 1l = 372 H'['f(.'ﬂl : ﬂC}_
Mo sripwkermno (17) apanciaeM TpebyeMble HoBepxHiooTH:
JLIH TETIIOOEAGOIIE D TEMIo0OMCHHMKA
7927 2
= = 200 M-
38
LI TEILIOASHIBKAKNIEID TeLTOODMCHHHK:

=181 w/(m? . ¢).

Fasi

Mo cupasodnuky [3] Haxoilun, Ito UpHMelclMe 4 101, KalopHdepos
KCk3-11 obecreunBaeT passwTHe HapyKuof nosepxaoctd 68 x 4 = 272 M4
Ceuenie Tpybok B Xody UIH IIPOXDIA KWIKOCTH I KaEIoM Kajiopadepe
10026 M2, |lprHuMaeM K yeTaHolKe o 2 kalopudepa b paly ¥ o 2 Imo-
CACAOBATEABHO TI0 RO3AVXY. AHTHODPHI onHOBpEMEUHO HallpalmHCM 8 Apd
Kanopudepa, H CKopneTh B TRYHKAY Byet:

- 21780
10503600 00026 -2
UTo BIM3KO K IpefBapHTENsHO [(IPHHATOMY OTAMATBIIOMY 3AYENTHRY CKO-
pocTi, W YTO4HETHH BealrHH Ko GHIHCHToE Tenmomepenatii He Teilash,

IMpopeneiiinbld noI60p cxeshl NDRAIKM TRpYDOMPORNIAMA TETLINM3NnTe-
Kalollero M TelCooTiaioueTo TetonbyeHIIKoR La Gase katopudepos M-
ma KCk tpe vy IpHaMeHeHMW B CHCTCMAX VTHHSALUNE ¢ HDOMERYTOYITRIM
TeAoHOCHTeaeM - aHTHQPHEoM MOKaZWE CIey 0.

- coucie Xaqon Kalopudepon Lid OpOXOLs WHIKDCTY M4l W HE OT-
ReddeT PAUHOHANTBHEM YCAOEAAM 0DCCredeHMA ONTUMIIBHLIXY CROPOCTCH
KRIKDCTY [IpH BRICOKIX PAcKoax aHTHgpW3a;

- HeobxoMMD panHoHaThio ACHONKI0BALL KuTopHDeps Thia KCK »
CHCTEMAX YTHMHIAUWH ¢ [POMEXYTOMHBIM TETROHOCHTENEM TIPH WX M3lo-

=11 M/c,
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TORITCHMAM TRYXNOMODRIME O KECTKOCTE, YT0 IT03ROMIET B MOTeAsAN K [OppH-
gepon oT 6 Io 10 yBeduduTe [TT0MA0E CEUSHML TTA HpUXoAs HKHAKOCTH B
TpH paza, 4 8 Moaensax 11 1 12 - yeedMHuTh B ja pasa,

- WCLIOMR3DBIHME B CHCTEMAX YIHIMIAUMKE LBYXOUOBLN N0 HWIKDCTH
kasnoprthepos e KCK no3soidT BeOAHHTE ofiBgaky TRYDOLPOBOLDS
Ui oBeCclICHCHRA TIPOTHBOTOYION CXeMEl, 4 TAKMC COKpaTWT HApaBiIHte-
CKOC COMPOTHRACHAS KalopHdiepoR;

- NpM peaiu3alivi (IPDTHBOTOMHOM CXeMbL JUIA VIYIUICTIAA - DUE0LE
KONMeHCAT? B TellTOW3IBAEKAIOILEM TeITIO0DMEIiHHKE XOJMOIHLI TCIUTOHD-
CHTEAR ¢ TEMIEPATYpoll Ly CACUYET HAMPABIATL B HUWHHHA Mocaciirvi 110
X0,y RROPOCHOTD BOATyxa 1Cr nobMeHITME, T8 BYIeT MMeTh MecTo 1anbo-
Jiee WHTEeHCHBHUHN KOHUCHCAHA BIall.

Mo dopayie (7) BRMUCINSM a3POTHHAMHICCKOE collpoTHRIeHME TEI-
OO MCLIFTHK DB

TIO HAPYIKHOMY BOLI¥XY

AP, = 7.4 (2,05)H71 . 2 = 60 Iy

Mo yaLHeMoMy BOIIVXEY _
AP, =74 (181171 -2 =50 [a.

Wak BHAHO W3 NOCTDOEHWA Ha pre.d, B TCIOIOHIRICKAIOHITM TEINDOG-
MEHIIHED ﬁ'}’ﬂ,ﬂT HMUTH MECTD KOUHICHCAITMA BIATH, 4TO }’BEJIH'—IHT £ 2IP0-
IMHAMHYCCKOS COMpOTHBACHME. [11A yyeTa »Tore NpUMeHHM OUETHLA Ko-
siprmment 1,35, Torza AeCIBAIENBHOE A3POTHHAMUHECKOC COlpOTHETE-
e B TelLIDHIRAEKAOULEM 'l‘llil'L‘Il'J[ﬁMGHHEKE COCTABITT

AP, = 501,35 =08 Ha.

H3 nocTpocHna 1a puc.4 CACYCT, YTo B MTOMENEHHE ak1oRora 347 B
30HY HAXOXKIEHWH FOAeH TPUMTOMHLER HOpYRULIA BOAIYN JIOMEKCH NOCTY-
nath ¢ Tesoepatypoit t,, = 11PC. Ilo yeaosdaMm TellioBoro KOMQOpTa
TEMIIEPATYPA NOCTYTHUEOUICTO B 30HY HaXO®IEIng ANHIEH TIPUTOIIHOrO o3
ayia Ie Tomkua dogze UM Ha ANC BRITE HMAE KOMPOPTHOID 3HAMEHIH
TEMIFCPATYPEl BOLUYXA B 30ne OBHraHMa, KOTOpag LIF XOMOMHOIO TepHoal
rona pastia 200 {4]. Torna no ycaoRHAM TETIICROIG KOM(OPTa TEMIIEPATYDA
HPMTOMHOTO BOJIYXH MOKET BRI TL

1, = 20 - 4 = 16°C,

Jlost obecreyeHMs TSIUIOROTD KOMQO[Ta TpH BOJYXOPAcHipeasiciiiti B CH-
cTeMe MpUTOYHOIT  BeRTHIDIIAK  MCTONBEIYETCH SHMEKAMONHLE pacipene-
Juteis (¢apuc.l), B kotopom Grarogaps GMCUICHHK) XOJOIHOTG TERHTON -
goro vo3mvxa (touka TTH) B 9XeKTHpPYeMOro RHYTPEHHERD HO3AYXHL {Tou-
ka B) obecrieymsaetcs [OBLILEHHE TeMIlepaTypit BOZIYXa 10 16C (roy-
ka 1), TEpuMeIenne SKCKIMOHIIOro pacIIPelCciiHIe: i [I03B0IAST FKOHO-
MIATH SHEPIHIO Hd NToAoMDepe IMPHI0THOI BOSIyXa.
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4. OLIEHKA DHEPFETMYECKO 3OOEKTHBHOCTH
CUCTEMBI YTHIM3AIIHH BEITSZKHOI'O BO3TYXA

Ouerry 3nepretnideckofl ek THBHOCTH cHeTeM YTINMIALNH TeIL1o
Thi BHITAXHOTO BORYXA PAIMOHAILHD LIPOBOSHTE MyTeM BRHCIEHMS OKA-
FHTCIEN TEMMOOPEOOpAIOBIANHY N UX CDABHCHMA LTH PAZTHMHEI TeXHirle-
CKIX PCIICHMIL cyeTeM,
Qy
Ny = =—— KBr/kBr. (18}

LNy,

Obupie 3aTpaThl CKTPOICPIMA 3 N, kBt cexiannsie ¢ dyHAKIMO-
UHOEAHACM CHUTCME! YTHIMMSHIMK, BhIMHCIHKITICA B COOTHETCTENM ¢ (IPH-
HATHIMH TEXHHICCKHMY PelUeHHAMH CHCTEMEL 110 opMyTas;

= HTPATH IMEKTRODHePIHH HA PeQIOMCHWE A3POIHITAMWECKOTo eO
HROTHENEHHA TEINIOWIRICKAMIErD TEIIONBMEHTIHKA

L AE]
3600-1000- 7, ,

= 3ATPaThl MNCKTPOIICPIHHK Ha rIpedfoieilie ajspoAaHaMiMHecKoro co-
I[pD’I'HFﬂIl‘JHI{H TEILNOOTIAKIET TB]‘,[.TI‘I(!ﬁMtHHHKF!

Lo AL
mﬂfl’.[!_ n- e 1| v £ SO )
36’0“ ] nﬂn ’ nll!’l.“:_u

= 3ATPEthl ZAEKTPOIHEPIHH Ha d‘!}rHK!iHﬂHHpﬂFLElTiHC Hacoca HHpKYIHE-
AW TEIUIOHOCHTET S - am‘mhpma

.ﬂNBH_}. =

(1

(20)

G AP
AN, = —& o 1)
ng-gﬁ'un “Thra

3ECh Ngwvi Nuwns Miae - KIL cooTBeTCIBEHHD BRITAKHOIO H IPHTOU-
HOTO BCHTHUATOROE, HILCOCH,

Pyu: - JamieHMe Hacoca Ml IPeOJOAEHHE HIpaRTHYECKITK COITPOTHE -
JerMi B crereme, klla.

BRMHCIHM 3aipaThi IeKTPOSUCDPIHN Ha GvEKIHOHUPOBAHWE CHOTCMBI
YTIWIHZAIEIH TelLI0OThl BETAMHOTO BO3IYREE, KOHCTPYKTHUBHEIC 3JEMEHTH I
Nokasareny paboThl KOTUPROH ONpe/encHpt [0 pacyeraM b paig. 3.

Tk dopmyne (19) onpeescM 3aTpalhl HEKIPOOICHIHA Ha 1TPCOIone-
HiE azpoiMHAMIYECKOrD COHOpOTHERIEN: TelUIOHABTeKAromel'n termuoab-
MCHHIEA

18000- 68

= - = (52 BT,
FRY 38001000065 B

Mo gopwvyne (20 BEMHCIACM S3TPATH Hd TPCOAOLCIIAC 459 POTHITEMIT-
HecKora COOPOIRETICHHA TCIINOOTIAI0UICID TEIUOoDMe L [HKA

20000 - 60
AN, ST gess wilm
P e L0000 55 i



Mo ¢opyyte (21) paccHuTaHbl S€IPATE HA NPEOIOTEHHE TLIpaBaIe-
ckoro cotpormsirerna s 120 kfla npu nepeMelieH HACoCOM RITHGPHA!
AN, o= A0 s e,
1050-3600-0.0
CymMapliEe 3a1paThl 2IEKIPOHEPIHN:
YNy =0,52 + 0,52 + 1,2 =224 kBr.

Mo dopmyae (18) BEMHcIASM TToKa3aTeNh MicpreTideckolt s(erThn-
HOCTH TPHMEHCHHA CHCTEMBL YTIDIHZALUMH TeIUIOTHL BRTHMHOID BO3IYIA
MpY pacuCTLOM HapIedeHuM Termorb: Q, = 457380 kllx/y = 127 kBT

1 —E—SII:"-T'

L 124

1lonyuenHas RemktitHa TIOKA3aTEIA HepreTiiccKod H(eKTHRHOCTH

Bogce deM Ha [OPLEOK BLIKIE N0 CPaRReHI0 ¢ BEIMYMMHON [IOKadaTels

sHeprettueckol sdyupeETHEHOCTA (1P MCUOIRIUBAHWH XOJ0JHABHBIX M-

MEA B PEEWME TelMOBOre HACOCH, UTD TOBOPHT O BLICOKDH DHCpPLETH-

Yeckoil 1CHCCoDBPAIHMOCTH TPHMEHEHHS CACTeM YTHIM3ANMK TelUTOTLL BH -

TAKHOTD ROJAYXA ¢ HACOCHOTN UMPRYIATIHNCH OpoMEKYTOURIOTD TETUIOHOCH-
TCAH - AHTHPHZA.

Jna mRelbopa palHOHANEBIIOTG KOHCTPYETHEHOTO pelIeHHA  CHCOTEMEI
VTMIM3AHA CAGTYET mPoBeCTH cpaBHEeHWe 110 DHepreliMeckKHM ITOKakaTe-
TEM HECKOALEHX BOIMOMHEBIX KOHCTPYKTHEHELY pelUCHHHA TelUlDH3BAe-
KAOLIETD 1 TEIUIoOTHAOMIErD TCIoobMCITHWKDE W PERMMOS HY paboThl.

5. UCITOJOB3OBAHHE CUCTEMBI ¥THIH3AITHH
B TETLIBII ODEPHOT IO/AA 118 KOCBEHIIOI'O
HWCITAPHTENBIION0 OXJTARKEEHWUH
TMPHTOYHOTI'O HAPYAXHOI) BO3JI¥XA

Ha pwc.5 mpenctastena MpHELWNTHATLHAA CXCMA HCMOTh30BALIMH Cu-
CTeMB VIHIMIANHMKM I8 0XLOEIEHHA TPUTOVHOID HADYAWOro BosyXd B
rerinil mepron roia, IIyTes arToMaTHueckoro (JUiH pyddelo) 3aKphirisd
COTEHOMMIBIX BENTHACH 1 H DTKPBIIMA COMCHOMANBIX BEHTIICH I TIpOHIRO-
AUTCH OTKIIUEHME OF CHCTeMbl VIMIW3AUHE TCIUTOH3RICKAKINErO TeHIo-
oONMelllIHKa 3 B 1IoToKe, BRITAMHOI0 Bozdyxa M BKLIOYCHMC b cHCTeMy YTH-
NHIALMMA MagHpHE 4 ¢ opDUIACVBIM TRYOYATRIM TelioobMeH KoM 5. Ten-
NOOTIAOLITET TenmoobMeHHNE A B UPHTOYLHOM arperaTe B 3TOM DPeEHME
MCIOIEIOBAHMY. CHeTeMBl YTIOIHZALMA CTARDBKTCH OXNAMHTCABHLM TCII0-
obMeHHMKOM 6, COCTMHCOHEM Hepts Hacoc 7 M 1pybomnpoBoasl § ¢ opo-
LWACMLIM TpyETATLIM TCILIOOOMCIIIIHKOM 5.

B rermasiit nepuon roma TpebyeTca oXNaXATH NMPUTOYHLIT HAPYRKILI
AOITYE  Jp . Henoaoeaomanwe pelIMoB  KocBEHHOIO  HEMAPHTEILHOTO
OWIMKEEHWA [TO3ROASeT IHAYHTeIEHO {0 4-x Da3) COKpaTHIL PacXolibl
QAEEKTPOIHCPTHHE Ha OXTAWTIEHHE 10 CPaBHeHHIO C© MLCNDABRIOBANWCM XOJIO-
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TMITBEHB MATEH. HDLH'DH}? QHEPTETHHCCKH lm..'[ccf)aﬁpa'lﬁn IO/ IBE30OBAIE
CHOTEMY YTHVIH3AIMH B TEIUbIR TEPHOI I0ME B KAUeCTBE Cpe/cTha 1o pe-
HMMOB KOGRCHHOID HONARMTENLHOID DXTAIEHHA MPHTOYHONO HAPYHITOT0
BOSMYRa. [l pUaiHialiiK yroro B CHCTEMY YTWIHSEUMM RETIOHICICH 10—
par LU HCNapuIeNbioro oxTasichus amidpssa Gug, uMPKYIHpyIoInero
B CHCTEME VIMAMIAIHM o7 paboThl Hacoea 7 (oM.pHe.S) 110 coemHUTE I L-
HEM TpyOonpoBonaM 8. TIpH OTKPEITRIX CI'\'liQTIGH,rLTThDT BedTWIAX 2 aHTH-
hpu3 ¢ TeMmepalyPoH Ly NOCTYNAET B TpYyOuaTHI TEILIOOBMEHHHK, KoTo-
PRl OPOLNECTCH pelHPKYIIHoHHOH sonpit o1 paborsl Hacoca Y rpaApiM
4, 8 BCHTWIATUP TPalHpiU 4 IPOIYRaeT opoliaekMiiil 1py0ouaThli Tenaond-
MCHHMK 3 HapyaibiM soinyxoM L, ¢ reMreparypoif Mo MokpoMy Tepmo-
METPY L, 41, TIPHHATE KOTOPYID CTPEMHTCH opollacmad pellMpKynai(HOHHAs
roza. Ecam G 8 Teitnonbmeliiike 5 He IIpoXodit 8 Tpybkax Harpesiuniics
AHTHDPH3, To TEMIEPATYEA PELRPEYAMPYIONIEHR, opoluamied] Tpybxy Tell-
AOODMEHHMK 5 Bojbl Dhuta Dbl panHa Ha4albLHOR TUMIICPATYPE HapyXIIolo
BOZLYRD [0 MOKPOMY TEPMOMETRY t, ,1- B pelMMax oXTamicHE TpHTat-
IOT0 HapY#IOro Bosayxa B TerUTooOMeHHMES H HPpOHCXOIMT HAipeB aire-
(pH3a H ero TeMIEpaTVRa Ly, CTAHORKHTCA BRIIE b, - IogorpeTolit arrryi-
$puz G,g NocTymaer B TPYOKH TelUlooOMeHIKKa 5 W yepea cTeHKH Tpybox
OTHACT TCON 1DIEHKe DpORAonield Boasl Jma TeraoobMeHHAKa R | Ipa-
OHPHY 4 CNpaBsCTTHEC CNeTVIOLICE YIABHeHMe TelL1ororo Dayalica:
Gap Cap (a2 - lag) = La oy (2 - 1w1)-

OXIiaEneHHMH  aurudipits ¢ TCMOeparypoid tugp, TIOCTYTIECT B TPy ORH
TelltonBMeHHEK: 6, Yepes KoTophid o7 pabothl opHTOMHOTO BEHTHIITODA
NPOXOANT LUPHTOMEHEH HAPYRHLN BoaayX Ly, ¢ Ooiec BHCOKDH HavdaubHDI
TEMIIEpaTypoil L), 170 0DYCIOBRT CTe OXIWELKALHEE, W AIH TEIAoDEMeHH KK
fi XApAKTEPHD CAEIYIOWIES YPABHCIIME TCILIOBoro Gajalrca:

Lrw Pron S (bt ~ Ta2) = Gad; Cagy (Lap2 - tﬂq:lj' (22)

B yoroBHaY cTanMoHapHOTO DCXMMA U TIPeHeDPEXMMO MATBX MPHTO-
KOB TeTIIA 0T OEpYRAioUBx CHCTEMY VTHRIHMZALAH UCTOYHNKOE B pexnnMax
EOCBEHHOTD HGITADHTCILHDI0 OXTARMCHNE GVIET MMeTh MecTo CHemyIDIIWHA
bamane TeiUia:

Lo Py Com (lnp - La2) = LH Pu {i,_,;\_ = iHi]'

Temorexiiiyeckyrr  3hdekIMRHOCTE  DEXMMOB  WCIADHTCIRLIOTD
MUIARUCHNA aHTHpH3a B opoluaekonM TeILTONOMEITHHKE OngHWRAEM YEpe3
TIokasaTenh BHIAL

g 2 (23)
tugz — Lum

UncneHHoe IHaucHHE MOK4IaTENeH PHeKTHBUOCTH B,y HUXOTHM 1O
KaTamoram Ha KoHEpeTHoe obopyioBaHue. [T 1IpeTBapHTelbHED PACYCTOR

MOXHO TIPHHHATE MUCTCHHOE 3HaYCHAe By, — 0,5..0,33, 4yT0o oTREMaeT co-
REMEHHBIM KOLICTPYELHAM TpajdpIlld C OpONTACMbIMH TEMAONDMeHHITKAMI.
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22 2]

2y

FTT 3 ; £0
E”L J__! k_rm

b
S 14 0,

7

Cosy, Lot

Puc. 5. 1 puuuTTHATLHAS] OXEME HCLONBIOBAHKWY B TEIUBH TCPHOA TOMA CHOTEMEL
YTLTHIULIA 1A KOCHCIEIOTD HCNapHTETeHATO ONTAATEHMA OpHTOYLLICID
napymHoro Boamyxa Ly

Ha puc.6 npejicrasieHo NOCTPOEHHE Ha THArpaMMe BAAKHOIO BO3RyXa
peEHMa paboThl CHCTEMBLl YTHIUH3AIME B TEIUINH [ICPHOI FOja [pH Tapa-
merpax b ama r. Mocksu (3], Pacxon npurounoro HapykHOTO BO3IMYXE M
KOHCTPYKIHA TellnoobMeHHHKA 6 (CM.PHC.3) 0TBEHAIOT YCNMobiyaM paciera B
pa3.d,

B pacueTHRIX YCIOBMAX TeILIOND MEpHoja rojia 1apaMeTphi HapyKHOTO
posvxa 1o B [4] cregyronue: remiepatypa 28,59C, snranmms 54 kilk/kr,

20

TeMIEPATYPa 1o Mokposmy Tepmosmerpy 19%C. MoxHo oXHmate B rpaauphc
¢ opOLUAEMEIM TeTUTooBMEHHHKOM TOHILREHHE TeMNepaTyphl aHTHhpPHIA Ha
1,S%C Mo cpasHeHnio ¢ TeMIEpPArvpoil HapyRHOTo BOSIYXa 110 MOKPOMY
TEPMOMCTDY.
Laght = Luaut +1.5 . *
WK U1 PACCMATPHBAEMOIC [PUMEepa:
tapt = 19 + 1,5 = 20,5 0C,

Tlo JaHHBIM pacyeTa PeXHMOEB HHIPERE HOKASATELL TeIToTeInTIecRon
spdeKTHRIOCTH TennoobMeHHMKa B NpHToYHoM arperate O, = 0,62, B
pexuMe OXTAKIEHHS TPUTOTHONO HADYRHOTO BO3NYAA 1OKa3aTeIL TelUIo-
TexHiger kol 3ddeKTHRHOCTH HMCCT B

L =1
_ ‘akl n.H2
H[I‘LH b -

(24
Lt — Lag )

@=00%

f:e,.,-__,‘- 54 kD fur

oy f0r [r

Puc.6. TloerpoeHus Ha i-d-THarpaMade pacteTHOrD PEXMMA HCIOAB30BAHMA CHOTC-
MET YTHIAMISLMM B TCaUE Hepsol roga na kndsara Mocknsr: Hy - Hy - pexomn
KOUHEHHOID HCTAPHTENRHOMG X HUGISHUA 1PHTOIHOro HApYRHoTD BOXRTYXAE
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Ha npeofipaiosas HOTO BRIPAKCIRA (24] MOXC DBITh BRIMHCTCHA ngs--
BECTHAS TEMIIEDATYPa OXIAKISHHOTO [TPHTOMHOTD HAPWKHOTO BO3IVXA. C

bz = tont - B (o - '-mtnl}

WITH L8 PRCCMAaTRHMBASMOrO 11pMMEpiL acs

oo = 28,5 - 0,62 (28,5 - 20.5) = 23,5 VC.

KommiecTBo OTROIMMOIO OT IPHTOMHOTO HADYERHOLIG BOSIYXE TCIUE B
pPEFUME KOCHeHHOTD ACTEApPWIEIBHOIO OXIAKICIIAA BLIMUCIHECTGA 110 dop-
MVIE _

Qu.u.;ﬁ.lﬁ = 11].H Pir.w Cnn ':Lrt.l-rt - I'll.!ﬂ.}‘
Mna pacemaTplinaeMoro HpUMepa
Qs gn— 20000 - 1,2 - 1(28,5 - 23,5) — 120000 5w/«
WIH B KBT:

. 120000 _
Chmen= Sioe 33 KBT.

B cuoTesMe YTRIMIALMK, BROPAILioHd U1 Xoloanoero MepHola roja, Ia-
coc obecreunsacT pacxed anthdpuza 21780 kr/d. B pexume tennoro te-
pHOIA TOTA CPeHAN TEMIEPATYPA JFUeHIIMkons 21 4C M yoenbHas Tffn—
ToeMkocTh 3,58 k/bk/(kr - 'C). THapapimmeckoc cONPOTHRIEHHE CETH CH-
CTEMBL VITHIHIAUHH B PeXAME TEILTOT Heproaa oda IIPHMEDHO GIMHIKOBO
¢ OTHMM ToKA3aTeJBAMH B peXMME XOMCGANCD TIERHOLA, rq‘:cm;ﬂmﬂ}frenh_—
HOCTB TIO PELHPKYIHMpYIOLeMy anTHdpisy omurakosa. Brrrcarv IIEF?EE&'I
TeMIepaTyp 1o anTHgpIiy B COOTRETCTBHMH ¢ YPABHCHMCM TETLIOROTO DA-
JaHca (22):

- I_"!IJIP:L[ICI'I.H{tHL - tll:!l

A ad Gad:c -

WM ANA PACcCMATPHMEAEMOTO NIpHMepa’
My =?1fﬂ- 1549,
21780 3,58

TesmnepaTypa HO,0TPCBAEMONe aHIHPH3 BRYHCIAETCH HO thopmyae:

tag2 = lapt T dlag

MM [LIST PACCMATPHEREMOr0 NPHMepa: .

1,“1-,3 — 205+ 1,54 =2204 I,

BenriyeasieM Ho Beipamednio (23) Tpebyemyio a(pdekTHBHOCTL HeAapy-
TEABIODG OXTAIMCHHA ARTHOPHIA B Tpample ¢ OpollaeMLIM TpyO4aThiM
TelLIouOMUHHILKOM: '

T o04-19

B cootpercTBum ¢ tpebyemoil addieKTHBIOCTHO BRDHpaercd KOHKPET-
HAS KOHCTPYKUMA AIMapaTa WA KOCBEHHOIO MCTARHTEIbHOT0 0XILUKICHAA
adtuhpuza, JIna paccMaTpHBasMore ITpMMepa  HCIMOUR3YeM m.a;mpmo _c
opollaeMBM TeruoobveHErKoM THMa LSWA-20B  grassinckon dipmet
*"CCT-EVAPCO" ¢ zartpaToi sHepreTHqdecKol MoLUHGCTH! HAa 1PUBOS BeH-

2204-205 _
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TwiATopa 4 kBT, Ha npHBor Bacocs PEUMPRYARIMK  OPpOIIAKIicl RO
1,1 xBT.

Onenky suepretwieckol MubekTHRHOCTH PEXHMOR KOCDEHHOTO HClla-
PHTCALHOMG OXIaRIEHHA HPHTOYHOTO HAPYKHOIO BO3OYXA POBOOUM [IYVTeM
BEMHCTCHWH ITOKARATE IR

Mo = o2 KB1/KBr. 23)
ENK.H -

CyMMapiLle 3aTparhl SHCKTPOIHEPIHH B PACCMATPHBASMEBIN DERMMAY
KOCHCHHOMO HCTapHTETRIOI0 OXTEREIeHHs CIardioTen M3 CIeIVIONINE co
CTABRTHHIILITX

ANpe mu - 32TpaTH INEKLTPOSHEPTHN Ha'npeuﬂ_mmHHe AFPOMTHHA MM IC-
CKOID COMPOTHBICHUA B IIPHTOYHOM arperaTe; IMs Hallcro CAYYAM DABIILI
3IATpATAM, DOIYHUHHBIM THO PACHETY VDM PEXliMa HAIPEDd U COCTRLJLIIOT
52 kBr.

Miae = JTPATE Ha paboTy Hacoca Juis UHPEYIHA aHTUPREIA oli-
HEKOBEL € PACHETOM JUIH PEXIMa Harpesa M pabies 1.2 kBr.

Ngjrp - 321paThi na pabory BCHTHIATORDA LIS HePeMeleHIS HAPVKHO-
Tcr BOATYNA Yepes IpalipHio; & nonodpanHoll Buile tpaanpre 4 kBr.

Nyacqp - 38Tpathi na pabory HACOCA PETUPKYIHITHH OPOILAIOILEH BOTH
B TpamdpHe, ANa nojobpaiscil suiiie rpaaipan 1,1 B

Obuve 3aTparthl HMCKTPOSHEPIMY COCTARIT!

2N =052+ 1,20 4+ |1 =682 kBr.

Mokastens FHEpTeTHYeCKOH wpdekiHsHoeTH B PACHETHOM DL UMME [0
{25) Oymer:

_ 33
Tha: = - =484 kBT/KBT.
6H2

l'lpu HCIIORLIGHBANHH XOJOTHILHEEE Mallladl 0 oXmaaiel 1EH 1PHATON-
HOro BOZIYXA [OKA2ATEL JHCpreTH I ecKod adubexTuBHocTH e Gonee 2.6
[1]. 1poneicHnall pacyeT HOKAILIBAET, YTO (PUMEHENTHME PEXUMA KOCHEH-
HOI'O MCITAPATEARHOID OXIARIEHMA [I0SECIHET B ABa pasd COKPATHTh pac-
Xol MeKTPOIHEPIHH Mo CPaBHeHHE) ¢ UCNOIb30BAIMEM XOTONHThULIX Mi-
LIIFH, !

[IpeacTaprentoe 1a puc.6 MOCTPOCHMC OTHOCHTCR TOALKO K PEXKHMY
KOCBELHOIO MCITAPUTENLHONO OXIARKICHHA TPUTOHUOIC FapyEHOI0 BO3Ty-
Xa. B 3aBMCHMOCTH OT Ha3HAYCLIHA CHCTEMb KOIMIMOHHPORAHUA BOIIYHA
(CKB) mnu cocTeMbl DPUTONHOHR BeNTHARIMH JalbHelMe MaMeHeHUA Ta-
PaMeTpCB BO3O¥Ya oT Toukd H; mMomyT  HpoMiBonMTRCH PRyIMYHBIMA
cpeiicTramit. Jlng CKB 8 aMMHMCTPATHBHO-0BLUECTBENHEN 3MAHMAX, KaK
Mpasuio, Tpedyeres TULbHENLee NOHKKCINe TeMIepaTypel M SHTLIL-
MHH TPUTOYHOO HAPVAHOIG BOYIYXA [0 J4paMeTpos LPHTOKa e HIKe
tny = 179C. s mojaus » nomelueHue MPUTOYHOTO BO3MYXa © TEMIlepaTy-
poit 179C parmmonannto [IPHMEHATE IRCKIIHOMHEE BOIMYXOPACIIPCILENTC-
TH.NMOSBOAKNTNAE UOJARaTE CMCCh IPHTONHOTD ROIY¥A © TeMIIcpaTypoil
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L, = 21°C HeHoCpEACTEEHO B 30HY HAXOKIEHIH mopeit. B rarom CKB
pacycTHas NoTpebHOCTb B XOAGLE HA OXIAXIEHAC IDHTOYHOIE HApyKIoTo
Boauyxa Byjer 1a 50 % ofecriednBaThCH MCTOLOM KOCBEUHOTO HCRAPHTENL
Horo cxaaiaetns M 50 % oT paborll X0N0RUIBHAY MALTHH.

B CKB lpoMBOLUIEHHbLEX AU TMITA TEX0B TCKCTHNLHBLY Npellipus
Tiit, TpebyionMX Mo TEXHONOTHA NPeHIBOACTREHHOTG 1IpONecta MoLiepKa-
HMA | pabBoueil 3oHe BHICOKOH OTHOCUTEIRHOA WIAKHOCTH BO3IYRa, pallo-
HANEHO B KAecTBE BTopoi cTyleHR HCOML30BEATh 3HCKIHOHIIBE pachpe-
IeAMTCIR-YRIAKEATE H THITa SBY. B annaparax maua 9BY agmadatio
VRIAKHICTCH IKCKTHPYeMIAA BHYTPCHHHI W NPHTOMHEIL ROAYX. Ito no-
3BONAET OIHOBpeMeHHo ofecreditlh TORLITIICHUE RIAKHOCTY M CHITKCHMC
TEMITEpATYphl NpATOURORe BOATYXA Bes AoMOMHWTEIBHBIR 3aTpar JHUPriM.
B otux CKB pexum KocseHHOIO MCMAPHTEILHOTO ORTAISHHA, MpeacTab-
AEHHBIH HA PHE.6, ARIHETCA OCHOBHAM M JOCTATOMUEM CPEACTHOM T101IH-
KeHHst TEMITepaTyphl M SHTLIBHWH HPHTOYHOTO LIAPYRHOIO BOJLYXE.

CylLECTHEHHEBIM [PEHMYILICCTEOM MeT/la KOCBCHHOTO HCIapHTeNLHOTO
oA TCHUS SRANEICH CCTCCTBEHHOE BOIPACTAHME OXFATATENbIOH Ccnoend-
HOCTH arnapaTon, MPejCTARIERHEX, HAIPHMED, Ha CXeEMe pic.3, B YCIEoBH-
¥, KO TeMIepaTypa HApYXKHOIO BOR/IYXA B XApKMe JHM MPEesBIlacT pac-
yeTHHE 3HAYeHus 0o napamcerpad b [4]. Tlpa npuMencHnn B CKB amvn-
Hnmpa'mn-un-nﬁmcf:’rﬁcuﬁum FEAHUA TONLKO XOTOUMILHEX MALIMIL WX
pacHeTHAR MOMHOCTD BbiBHpacTes IEl OXIEK/EHIA HPUTOUHOTO HAPYRHO
o po3Iyia OT HadaneHOW Temmeparyphl 28,5°C no papamerpadM b oax
MocKkshl T0 KolledHoii Tesiiepatyphl 160C, B xapxie THH 1pH TIOBLUMCHIE
TEMIIEPATYPhl HApYRIOTo BOIIYXE A0 36MC oXTamenMe NPWTOMHONG Ha-
PYRHOTO BO3MYXa ByIeT OuYIMECTRIBIBCA 0T paboThl XOTOMMIBHLIX MALIIL
Ha ToT ®e pacdetHLI nepeuan 12°C m monitkeide byier 0T 36 jo 23,5%C.
B lioMeLeRHE TeMIEpaTypa NoBkicHTeA Ha 6-7°C, 4To BRISBIBET MHOIOMHC-
ACHHBIC Kano6s Ha nnoxyio paboty CKB & kapie MK

VeTpaHeHHe 3TOT0 HEAOCTATKE NOCTHIALTCH IpUMeHEHHEM B CKB me-
THIOR KOCBEHHOID HCHApHTCIRHOMD ONTa#IeHEN B COHETAHHH © KOITIeHRM
OXNa¥eHMeM ot paBoThl XOIOIMALIEN MaiMd. Tak, HaLpHMEp, IPH o=
ERensy B Mockke TeMTIepaTvphl Hapyxioro soamyxa ao 36 YC, oanospe-
MEHHO CHIEACLTCH el'o BIATOCOACPHATIE M TEMIIEPATYA 10 MOXpOoMY Tep-
MomeTpy OyieT Givaka K 17,47C. B oTux YCNOBMAX AlUIApaThl B CXEML 110
pHc. 5, PACCYMTAHHBIC ~BLANe, DymyT OfcCICiMEaTh CHeOyIOIMR DI
O HOHHE

“t g = 36 - 0,62(36 - 20) = 26 ¥C;

“Quy = 20 000 - 1,2 - 1 (36 - 20) = 238000 kT /o

"
WITH 1 -ﬁ%-—ﬁﬁ kBT
Aty = lt:rgﬂﬂﬂ_rznc;

21780 - 3.58

'tmbi'. =20+ 3=23 0(_-‘
24

23-20

D =55 17470
Bl
“Thae S}’* = 968 xKBt/xBT.

ey B 1BA pada BELIE 10 CRABHCHAD C PRCHETHLIM DUARHMOM.

[lpHEEISHHLLE pacieT [IOKE3BbIBAET, Y10 3HCPIETHHICCKAA apderTas-
HOCTL PUMEMOB KOCBEHHOIC HCIRPHTEIBHOLO OXNAXNIEHNA BOIPACTAET C
YECTHHCHHEM TEMICRATYPH HapyHHOro BOIMYxD M cHIReHHeM ETO RTAN-
HOCTH.

YCJOBHBIE ORO3HAYEN S

L - ofheMinlil pacan koamyxa. MY/c (MM}

t - TomuepaTypa o3y, "C;

i - AHTLTILITHT BOAIVYA, KR KT

d - WMo epHaHNe DoaTyxa, 1K,

o - OTIIOCHICABHAA RNAMGOCTL Boyivxa, F6;

P - OEBEMHAS MIOTHOCT, KM,

¢ - TerpeMKoc, KIx/fa - "C) wm M/ (xe - 'O

(3 - Maccarkii packof KHOKoeTH, Krje (Krfu);

k - goadujnnment Teonepenaun, Br/iv? - OCx;

F - noBepxHOCTE TelooiMern, m*;

(Vp) - MaccoBas cKopOLTh BUALYXS, Kr/(M* - ¢},

W = CKOpOCTh RMIKOCTH B TPyOKAX, MG

B - TIOKAATEND OTHOCHTETRHEEE NepenaTos TeMNepaTyp:

Fo - xprrepnit @ypue wia TernoolMeUiRES,

Wo- noxosdTelh OTHONCHAE TETA0EMKOCTEH NOFOKOB N0 BOCHPHATHNY sBHOMQ
TEIUTA B TCI00OMETHMKG.

HHALKC R

Y - YTATAEMEIE; (LH - IPHTOYHER HAPYKHRB; 11 - OpHTOuHGHE, B RUYTPEHHMIA B
paboueit 30He, P - TOUKH pociy; a - aRredpRs; [ - woRepxiocte apefpoind, wadpn 1
W2 - HOYATRILES M KOHEMITHC DApaMeTPE.
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l Obnme DonoxeHMA

OIMABTEHHE

2. MeTon K MAMCHEPEOrD e ra lcll.uuwmnewamm:m H ruumn‘r,r:am—
Wero TeoiMEHHHKOR H DEAMMOE MK paBoTh! B CHCTCME Y IHIHIALHH
TEIUIOTE HEMTHEHOND BRIGPOCHCID BOVYXE ¢ HACOCHON 1Py TLMei

NPOMEKYTOTHORD TELIOHOCHTETA = BHTHE I i sien it iis s iee e eseeeae s IO |

3, Npusep pacyeTa ToNIOHARMEKMOWErD H TCMOSTIRIETO thumnﬁ-
MEHHKKOR H peiMoE #x GYHKIMOHHPORAHHY B CHCTEME YTHTHSAEMH

C MPOMERYTOTLIM TCILIOHDCHTEIEM » AHTHGPHIOM. ot iaen 11
4. Ouenka SHEPreTHUCCKON 3dieKTHBIIOCTH CHCTEME YTHIGI3ALNH
BEITSECHOIT BOTIEER . a1y s e rm e eeceeom e vasasam et ot e 1a i e e o embeee s e vt e e8 e n s e 17
5. Menomsosane cHOTEMB yTWIMIAMH B TCTUIRIA Nepyuol roga I
KOCREHHOTG WCTAPHTEIIBHOND OXIEKACIIMA TPHTONHOID HAPYKIoTa

I0A50P TELLIOH3IBITEKARMIOETD B TEMI0OTAAKHIETD
TENAOOGMEHHHKOE H PEEKHMOE AX OYHEKITHOHAPOBAFNA
3 CHCTEME ¥THIHZAITHE TEILIOTH! BHTICEIION
BMEFOCHGIO BOZIYVXA C HACOUHOW LUMPEYIMIHER
NPOMEEYTOMHOTO TEIUTOHOCHTERA - AHTHOPIEA

Peaaxkrop A.K Cruproea
Texmmueckmt peanciap  C M. Crgoroneaa

Jivmeyana JIP Mo D2866735 ot 09.12.92 r.

Tomucaio b nevath 140797, Mopwar 60x34 /16 [1evars odeerian
H-23 Obment 1,75 . T.200 Jakar 778

MOCKOBCKWH TOCYIADCTBCHHI CTPOH TEbHEI YHHEEPCHTET.
Trmorpadma MUCY, 129337, Mockna, Apociasckoe ui., 26



