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MPEAUCIHOBHE

Ot npaBHIbHON pabOTHl BEHTHASNHOHHON CHCTEMb! 3ABHCHT HE TOJb-
KO 37I0POBBe JIofed, HO TakKKe H 3((eKTHBHOCTD HX PabOTHI: BHICOKAS
NPOH3BOIHATEALHOCTE TPYAA H XOpOllee KayecTBO H3IOTOBJAAEMBIX H3-
genuii. Ha MHOTHX cOBpeMEeHHBIX NIPOH3BOACTBAX TPeGYeTcH Co3jaHue
yCTORYHBOTO MHKPOKJIUMATA, W €ro M3MeHeHHE Cpa3y Ke CKa3HBAaeTCH
Ha BHIIYCKE NPOAYKLHH.

Sdderr paboTH BeRTHIALHMOHHOH CHCTeMb! NIPeXKAe BCErO 3aBHCHT
oT pa0OoTH BEHTHJATOPA, IepeMellaiollero BO3AYX WIH HHYIO Ta30BYI0
cpeny. HaGmofeHusa 3a BEHTHIAINOHHLIMH CHCTCMAMH [10Ka3amu, YTO
BO MHOTHX CIy4asiX CHCTeMa pafoTaeT HEYROBJASTBOPHTENLHG He H3-3a
HHU3KOTO KadeCTBA H3TOTOBJAEHHA BEHTHAATOPA, & BCIAEACTBHE HENOCTa-
TOYHO NPAaBUIBHOFO ero BHIOOpA, cAelnaHHOTO Oe3 ydyeTa ocoGeHHOCTefH
pa6OTHL BeHTHJIATOPA B CETH.

B cBowo ouepenn, HeMpaBHABHO BHISPAHHEIE BEHTHJIATOP 3a4aCTYIO
SKCIYATHpYeTCs NpHu Godee HU3KOM KoabduuueHTe mogesHoro pefcr-
BHA, YTO DPHBONHT K H3/NHIIHeMY Dacxoiy 3jaektposuepruu. LEeu
Y4ecTh, YTO BEHTHAATOPHI OOLIero Ha3HaueHHd, T. €. Te, KOTOpHIe IPH-
MEHFIOTCST B CHCTeMaX BEHTH/AAINH, KOHAHIIMOHHPOBAHHA H aCTHpAIUH,
norpeGasnioT He Meree 4% Bceil BHpaGaThiBaeMofi B CTpaHe 3JeKTPOSHEp-
THH, TO HeoGXOAHMOCTb MpPABHALHOTO BLIGOpA BeHTHAATOpPA H ofecre-
YeHHA ero paboThl NPH HaJlexalleMm K. M. JI. CTAHOBHTCS COBEPUICHHO
OYEeBHHOH.

K coxajieHHo, pH IPOGKTUPOBAHHH BEHTHJAIMOHHOH CHCTEMEI He
BCerja yaeasercs JOCTaTOYHOe BHHMaHHe BHIOOPY THIA H HOMepa BeH-
THISATOPOR, 4 TaKXKe peKiMa X paboTHl, YTO OCOGEHHO BAKHO IPH CO-
BMeCTHO!l paboTe BEHTHAATOPOB H HX PeryJHPOBaHHH.

OGpacHAeTCA 3TO TeM, YTO YKa3aHHBIE BOMDOCH C HEeJOCTaTOYHOM
MOJIHOTOH OTpaXKeHHl B JIHTEpaType.

Hacrosmas paGoTa CTaBHT LeNbl TIOMOYb [POEKTHPOBUMKaM 6o-
Jee OBOCHOBAHHO IIOAXOAHTL K BHOOPY BEHTHJAATODA H PEXHMA €ro
paloThl, geMy NOMKHO CTOCOOCTBOBATE TIPHBENEGHHOE B KHHTe G0JbIIoe
YHC/IO0 KOHKPETHRIX TIPHMEDOB IO MoAOOpY BEHTH/STOPOB [/l Pasjand-
HBIX CiyyaeB MX paGoTH. B xHHre mpuBefieHBl TAKXKe TeOPeTHUECKHE
CBEJIGHUA [10 A5pOAHHAaMUKE BEHTUATOPA, §e3 KOTOPHX TPYLHO OHI0 GBl
MOHATL OCHOBHL HX PalOTH B CeTH.

B xHure Bce eguMHUUE QH3HYECKHX BEMHYHH MPHHATH 1o Mexny-
HapopHoli cHcreme emuuuy (CH). CooTHowleHue efHHUI, 3TOH CHCTEMHB
H e[IHHL, [TOLJIeKALIHX HIBATHIO, IPHBEJEHO B KOHIE KHHIH.

Aptop mnpuHocHT G6JArofapHOCTh KaHAHZATAM TEXHHYECKHX HaykK
T. A. Menuk-Apareasiny u M. O. Kepcreny 3a crenaHHEe HMH T1071€3-
HEle 3aMeuaHuA W NMpeRJokKeHHs, a Takxke ux. M. f. XBollleBCKOMY,
[PENOCTABHBILEMY MATEpPHa/bl 10 paspaboTaHHEIM HM DaBHOYAaCTOTHBIM
BHOP OH30ATOPAM.
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— MJIOTHOCTB, Kr/m®.

— yAenbHas rasopas nocrosusas, Jxk/(kr- K).

—- Temneparypa, °C.

- TeMmeparypa, K.

— JaBlieHHe, OTCUHTHLIBAEMOe 0T abcosoTHoTo Hyas, klla.

— Gapomerpuueckoe pasacHgre, [la.

COOTBeTCTEEHHO MOJAHOe, CTATEYECKOS W AWHAMUYecKoe NaB-

JNeHHd, OTCYHTHBaeMule OT abcoflTHOro Hyas, ITa.

— COOTBETCTREHHO WOMHOE, CTATHUECKOE M JHHAMHYECKOEe IaB-

JIEHH$, OTCIUTLIBAeMEE 0T GapoMeTpudeckore Aasaesns, [1a,

NoTepH RapNeHHA Ha conmportusaenue, [la.

TeopeTHuecKoe NoJHoe AapiaeHue, [Ta.

AUaMeTp KOJeca BEHTHJAATOPA MO HAGANBHBIM KPOMKaM

JIONATOK, M.

— JHAMeTP KOJleca BeHTHJSTOPA NO BHEUWIHHM KDOMKaM J0-
narox, M:

Dy = Dy/D,.

— YIoJ BXOJa JONATKH, rpaj.

— yroJl BHXOAA JOIATKH, I'paj.

— CKOPOCTDL HadaJ/Ja JoNaToK KoJjeca, M/c.

CKOPOCTh KOHIIA JOMATOXK KoJleca, M/C.

CKGPOCTh MOTOKA rasa, M/c.

— OTHOCHTENEHAA CKOPOCTb HOTOKA HA BXOJe B K0JecO, M/C.

— OTHOCHTENBHAs CKOPOCTh NOTOKA Ha BHIXOJIE U3 KoJdeca, M/c.

— afcoJiioTHAS CKOPOCTDL NTOTOXKa Ha BXOAE B K0Jeco, M/c.

— abcoTHAS CKOPOCTR NMOTOKA Ha BHXOAE M3 KoJeca, m/c.

TpoeKuHs aGCoNIOTHON CKOPOCTH ¢, Ha HAllpasieHHe OKpy K-

Holl CKOPOCTH .

— nNpoekuys aGCoOMIOTHOH CKOPOCTH €, HA HanpaB/ieHHEe OK-
Py®HOH CKOPOCTH .

~— COOTBETCTBEHHO MOJHOE, CTATHUYECKOE W NHHAMHUCCKOE [AB-
JenMst, co3/laBaeMble BEHTHAsITOpoM, [1a,

— COOTBeTCTBeHHO Kko3PQUUHEeHTH RARJISHMSH, INOJAYM H IHO-
TpebaseMOl BeHTHAATOPOM MOIIHOCTH Ha RaJAy KoJdecd.

~— YaCTOTa BpaIIEHMsT KOJEeca BeRTHASTOpa, MuH L,

— YacToTa BpameHds KoJacca BEHTHJAATopa Ha I11aYasbHOM
pexHuMe, MuH™L,

~— GLICTPOXOMHOCTL BEHTHAATOPA.

-— mojavua BeHTHAzTOpA, M3/c, M3/u.

— nojava BEHTHASTOpa Ha HauanabHom pexume, M3/c, M3/u.

HOMNBIE A5PORHHAMUYECKHMH K. M. A. BCHTHJAATOPA.

craruyecKuil aspojuHamMuyeckui K. 0. A. BEeHTHJASTOpA.

MOILHOCTb, moTpefigeMas BeHTHASTOPOM Ha Bady, EBr.

MOIEOCTb, NOTpe6/sieMasi BeHTHJISITOPOM HAa Bady Ha Ha-

YajpHOM pexHMe, KBT.

yCTaHORBOUHAA MOI(HOCThH 3AeKTPOABHraTeNd, KBT.

MOLHOCTE, norpebasieMas BeHTHJISITODOM H3 3JeKTPOCeTH,

kBr.

MOLIHOCTB, MOTpedasieMas BEHTHIATOPOM M3 3JEKTPOCETH

Ha Hada bHOM pexuMe, xBr,

K. II. J. 3JeKTPOABHIaTEN .

K, II. X. 3JEKTPOABHTATENA HA HAUAJILHOM DerHME.

— Koa(uuHenT TpeHus.

— AJMHHA BO3LYXO0BOAA, M.

Il — meprMeTp NONEPEYHOTO CeYeHHS CeTH, M.
[ — nmomaze nonmepeunoro cedenns p03Iyxosoaa, M2



U — CKOPOCTh IBHMKEHHSA BO3AyXa, M/c.
& — x09(pHUMEHT MECTHOTO CONPOTHRICHHA.
o — Kos(iguuuenT nepefavH BHOPOHSOMSTUHH.

Zy — nMHaMMuecKas CHJa, nepepamoulagcs depes BHOpPOH3OMs-
TOPEl Ha TOAACPKHBADIYIO KOHCTPYKIMIO (mepexphitHe,
noa), H.

Zp — BO3MyIIAOm@fa cujia, BO3REHCTRYIOMAS Ha H30JAMDPYEMYIO
ycranoBky, H.

W, — KPYyropas 4acTOTa BLIHYKIEHHHIX KoJe0aHHH OT BO3MyWia-
romei cuael, Mua—L,

w; — prrolsasq yactora CcOOCTBEHHLIX KoJseGanMi yCTaHOBKH,
MHH L,

R, — 4YacToTa CoOCTBEHHEIX BEPTHKAJBHBEIX KOJeGaHMH ycTaHOB-
xn, T

a — aMINTHTYAa KojeGaeufi B ToUKe HajJ BHODOM3OAITOPOM, CM.

Ry — Harpyska Ha suGponsoasarop, H.

[ — BepPTHKanAbHas KECTKOCTh npyxuHe, H/cem.

— OcajKa MPYMXHHBL, CM.

— gacToTa wyma, [

Lp — yposenr 3ByxoBoii momuoctH, gb.

0; — H3MeHEHNE [YMA B 32BHCHMOCTH OT pexuma paboTH BeR-
tunsitopa, Ab.

Z — UHCAO KJIMHOBHX DeMHEH mnepejnadu oOT 3JeKTDoIBHrarenf
K BEHTHJAATOPY.
Yy — K. 1. J. Tepejlaun OT SJeKTPOJRBHIATeNS K BeHTHJIATOPY.
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I'masa I OBHIME CBEJIEHHY TIO ®HU3HMKE BO3JIVXA.
JABJIEHHS, CO3TAIOIUMECYH B ET'O ITOTOKE

Cocrosinne rasa XapaKTePU3YRTCA TWIOTHOCTBIO, TeMIepaTypoi,
IaBjeHneM H OTHOCHTEIBLHOH BJIAXKHOCTHIO.

Temneparypa BhipaxkaeTcs HJIH B KelbBHHAX, HH B Tpaaycax Lleas-
cust. CoOTHOLIEHHe MEXAY HUMH olpenenasercs Gopmviol

T =t - 273,15.

ITox naBneHueM noppasyMeBaroT alCOMIOTHOE €ro 3madeHHe, OTCUH-
THIBaeMoe 0T a0COMIOTHOrO BaKyyMa. B NpakTuKe BeHTHIAMHA IPUHATO
IPHHHMATH 3HAYEHH JaBJCHHS, OTCUHTBIBaeMbie OT apOMETpIIYECKOTO
JiaBJAeHHS, TIPHYeM IpH JaBAeHUSX, OOAbIINX 0apOMETPHUECKOro, HX
Ha3BIBAIOT H30BITOYHEIMH, TP MEeHBLIHX — pa3perkeHueM.

OrTHOCHTEIbHAST BJAAMHOCTL OIpenenseTcd OTHOLIEHHMEM MacChHl BO-
JAHBIX TapoB B KaKOM-HHOyap obheMe K HX Macce B TOM Ke ofbeMe
MIpH MOJTHOM HACLIUEHHH.

Csa3p Mexay haBjeHHeM, IVIOTHOCTBIO H abCOMIOTHOM TeMmIiepa-
TYpOH yCTaHaBAHBAeTCA YPaBHEHHEM.

Pl(gp) = RT,

Ine g — ycKopeHue cBOGOAHOTO Iajienus, m/c’.

Jlnsg Bosayxa ¢ abcomoTHol TemmepaTypoit 293 K 1 oTHocHTenbHO#R
BraxuocThi0 50% ynenbHas razoBas moctognHas R,=288 Jlx/(xr- K).

¥ zenbuas ra3oBas IOCTOSHHAS NpeicTasisier cobfol padory B 1 Ik,
COBEPILIEHHYIO I'a30M Maccoil | KT, HaXOAALIMMCA TOJ, TIOCTOSHHEIM JaB-
JeHHeM, TIpH HarpeBaHHu ero Ha 1 K.

CBA3b MEKJYy TJIOTHOCTBIO H abCOMIOTHON TemMnepaTypol NpH HeMs-
MeHHOM JaBJeHHH BhIpaxKaeTcs dopmynoh

po/py = TW/Ts,
a CBfA3k MeXKIY HJIOTHOCTRIO H JaBJICHHEM IIPpH HeH3MeHHOH TQMHEPH"
Type —
po/pr = Py/Py.
Hp[’[ HEPEMEHHHX 3HAUEHHAX TeMHep ATYPHI U AaBJeHHA

Pa _ Py Ty

Pl—Psz-

B MHDOBOIl HPaKTHKe NPHHATO BCE PE3YJLTAaThl a3pOJHHAMHYECKHX
HCILITAHHH H paspaboTKy aspoAHHAMHYECKHX XapaKTepHCTHK BeHTH-
JSITOPOB ISl KaraJloroB OTHOCHTH K HOPMA/TbHBIM (CTaHZApTHEM) Gapo-
MeTpHueCKHM YCaoBHAM: BapoMeTpHyeckoe aaBnenwe Py = 103,3 klla,
temneparypa ty = 20° C (T = 293 K), oTHocHTesbHas BJamHOCTh
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50%, ynenbuas razoBasi noctosiuuast Ry, = 288 Ix/(kr-K). ITpu s1ux
YCJAOBHAX IWIOTHOCTh BO3NyXa p, = 1,2 Kr/Me.

daxTHyecKasi ILJIOTHOCTh BO3AyXa NPH HECTAHJIAPTHBIX 3HAYEHHAX
RABJEHHS!, BJAXKHOCTH H TeMIepaTypH onmpejensercs mo dopmyine

P (273-1-20) Ry
103,3 (27341 R

p(iJam' Pa

B Ttaba. 1 aaHbl 3HaueHus: R/288 ais pasiMyHBIX TEMIIEPATyp IpH
pAa3HOM OTHOCHTENBHOM BAAXHOCTH BO3AYXa.

Tabruya I
3uavenne R/288, Jix/(kr:-K), npu oTHOCHTeJABHON BNAaXKHOCTH, %
t, °C
20 50 80 100
10 0,995 0,998 1 1,003
20 0,998 1 1,002 1,005
30 0,999 1,004 1,01 1,012
40 1 1,01 0,018 1,025
50 1,003 1,02 1,03 1,04

Kak BuguM, aas BosAyxa 3unadenne R/288 ouens Majo naMeHsiercs,
H M03TOMY B pacyeTaX BEHTH/ISILHOHHBIX ceTel KoneGaHus BJaXXHOCTH,
KaK I[paBu/o, He YUUTHBAOTCA.

3Havenusl yaenpHON Ta30BOH MOCTOAHHOR JJiA HEKOTOPHIX Ta3oB
3aMeTHO OTVIMYAIOTCSA OT 3HAYeHHN ee 1/ BO3ZyXa:

Kuenopoga Qg . . 0 -« o o o o o L o o oo oo oo oL 260
Asora Ny . . . . . . . . . . . . e, 295
Bongopoaa Hy . . . Gow e it B ¢ % % %og w56 oA s oa s 280
OKncnymeponaCO..‘................297
Yraekuensororaza COy . . . . . . ... ..o 190
Cunpo meperperoro mapa H,O . . . . . . . . . . .. . .. 461
Merana CH; . . . G W G £ B % @ 8 B e mow d e DS
CepuscToro a}{r}mpnﬂ.a SO S R EE I TR

[IpH TepeMelIcHHH TaKHX Fa30B HeoGXOAMMO YHHTHIBATL 3TO OT-
JHUHE,

JlaBneHusi, BO3HMKAOLIUEe B TOTOKEe ABMXKYIIETOCS BO3JLYXa, pasue-
JAIOT Ha TPH BHAA: CTaTHYECKOE, AHHAMHYECKOe M II0JIHOE.

Crariueckoe AaBieHHE NpelcTaB/sieT cofoH JaBleHWe rasa, Haxo-
AfAmerocst B Tpy6Gornposofie. OHO XapaKTepuayeT IMOTeHIHAIBHYIO HEp-
THIO TIOTOKA ¥ JIeHCTBYET C QJMHAKOBOH CUJION BO BCE CTOPOHHL.

JlunaMuueckoe naBieHue (HasbBaeMOe TaKikKe CKOPOCTHBHIM) Ipen-
craBiasieT coGofi JaBfieHHe, OKa3hlBaeMOE MBHXKYLIHMCS BO3AYXOM Ha
1I0BEDPXHOCTH, HE Mapaj/IeNnbHYIO ABHMKEHHIO NOTOKA, H XapaKTepH3yeT
KHHETHYECKYIO SHEPTHIO IOTOKa,



TIpu cxopoctn v < 50 m/c AMHaAMHYECKOe JaBjeHHE OMpenensercs
no dopmyJe

P, =prv?/2.

TIpn GOABUIEX CKOPOCTSX cleiyeT YUWTLIBATh CXKMMaeMOCTb rasa.

TlosHoe naBieHue onpefenseTcsd Kak CyMMa CTaTHYECKOTO W JHHA-
MHYEeCKOT'O JaBJeHuil W nmpeicrasiaseT coboil NOJHYIO 3HEpTHIO ABHXKY-
Ilerocst BO3AYXa B paccMaTpHBaeMoM CeueHHH TPYGOIpoBoaa:

PHZPGT+P;1-

Jlaprenue H3MepsieTcs] ¢ MOMOIILIO TPHEMHHKOB JaBReHUA U MaHo-
MeTPOB; MX IOKa3aHHs JaiT PasHOCTL Mexy aGCOMIOTHBIMH JaBIeHMs-
MH U 6apOMETPHYECKHM. STa PAa3HOCTb CYHTAETCA NMONOKHTENLHOH, eCTH
IIOJTHOE M CTATHYCCKOe NABJIeHUA GOJiblle GApOMETPHYECKOro, M OTPH-
naTe/pHOH, eciM 9TH JaBjeHHA MeHbille OapOMETPHUECKOTO.



raasa 1. KPATKHE CBEIOEHHS O BEHTHJ/ISITOPAX

1. CYILECTBYIOIWHE BHAbl BEHTHJATOPOB

BeHTHAATOPOM Ha3HBaeTCA JoNATOYHAs MaIIHHA, CO3JAlomas Mak-
cumanbHoe gasieHue 15 klla (no pexomenpauusiv CIB — 30 xIla).

Tlo HAIPABJNGHHIO TIOTOKA a3a B KOJeCe BEHTHJSTOPLI PA3fe/IsioTcs
Ha cjeiylolHe BUAH: a) papuanpHee! (puc. 1); 6) oceBbie (puc. 2);
B) zuaMeTpanbHble (pHC. 3); I) AHaroHaABHEE — PaAHaJbHO-OCEBLIE
(puc. 4).

B papualbHOM BeHTHAATOPE BO3AYX, BXOJs BO BXONHOM [1aTPpyOOK
KOpIyca B OCEBOM HallpaBJEHHH, OTKJIOHAeTCs B KoJece moutH Ha 90°
B PajvaZbHOM HamlpaBJeHHH M IIOC]e 3TOTO NOCTYHaeT B YAHTKY KOp-
nyca. B oceBoM BeHTHASTOpE BO3LYX NPOXONHT KOPHYC H KOJeco B Of-
HOM M TOM Ke HalpaBlCHHH—BIOMbL OCH Bala BeHTHAsATopa. B nua-
MeTPaJbHOM BEHTHAATOPE BO3/YX BXOAMT B DajHaJbHOM HaNpaBJeHHH
HA JIOMATKH Koneca oT mepudepuit K UEHTPY, TlepeceKaeT ero IPHMepHo
10 IMaMeTpPy H BHIXOJUT Yepe3 JOMaTKH ¢ NPOTHBONOJOXKHOH CTOPOHBHL,
OTKJOHSAISICh TIPY 5TOM Ha HEKOTOpHIH yroJ. B amaroHaJbHOM BeHTHIS-
TOpe BO3LYX IepeMeniaeTcsa B KoJece 10 AHATOHAMH MEXAY pPajHanib-
HBIM H OCeBHIM HanpabJenusmd. Hau6osee IIHPOKO B BeHTHISLHOHHBIX
CHCTEMaX HCIIOMAB3VIOTCS pajfHa/ibHbe H OCeBEE BEHTHJIATOPHL.

PagnanbHele BeHTHJIATOPH pasfendiorcs Ha Tpu_HOABHA MO Ha-
TIIPaBJIEHNIO BEIXO/A JIONATOK paboyero Kojeca® (puc. 5):

C JIOMATKAaMH, 3arHyTHIMH Ha3aj No Xofly BpaueHHs (P, << 90°);

¢ JomaTKaMM, pajHa’ibHO oKanuwBamomumucs (f, = 90°);

C JIOMaTKaMH, 3aTHYTHIMH BIIepe] IO XONY BpaIleHH: (B = 90°).

OrTMeTHM, 4TO HaYaAbHBI YTLOJA JONATOK f; AOMKeH OHTH Bcerma
menpe 90°, @opma JI0IATOK CYLIECTBEHHO BJIUAET HA aspojUHaMuye-
CKHEe KayecTBa BEHTHJATOPOB (MmoipobHee o0 sToM OyJAeT CKa3aHO
HH2KE).

BeceMa pacnipocTpaHeHO YCJA0BHOE pasfefeHHe paadaibHbIX BeH-
THJATOPOB TIO0 MAaKCHMaAbHO CO37aBA8MOMY WMH TNPAaKTHYECKOMY faB-
JIEHHIO Ha BeHTUJISTOPHI HH3KOrC, CpelHEero ¥ BRICOKOTO JABJEHHH.

Bentuasitophl, cosfamonide MakCHMalbHEIC AaBJEeHHHA, WIH, BepHee,
MaKCHMAIbHYIO DasHuUY AaBieHuH 10 H nocie BeHtuaaropa 1000 Ila,
IPUHATO HA3BIBATE BEHTHAATOPAMM HU3KOTo AaeneHud, ot 1000 no
3000 ITa — cpennero pasmerus, cBpie 3000 ITa — BEICOKOTO JaB-
JEHHS.

1 PacnpocTpaHeHnoe B OTedecTBeHHOH TeXHHYeCKOH JHTepaType HassanHe
ITHX BEHTH/IHTOPOB LEHTPOGEHBIMH HE TOUHO OIpeJeser HX IO NPHBUHIY Ha-
npapjiends NOTOKA rasa B KoJece, H NO3TOMY DeKOMeHIyeTcs IPHHATL HA3BAHHE

PalnagbHBle, NPHMEHAEMOR B 3apy6e}KHou TeXHHYeCKOH JMUTEPaType H PEKOMEH-
nyemoe COB.

? Ykasanwas cHcTeMa 0TCYeTa YIVIOB BBIXOAA JONATOK KOJeca YCTAHOBIGHA
¢ moasa 1965 r. FOCT 10616—63; no sTtoro B CCCP 6blio npHHATO BECTH OTCUET
YIJIOB B 00paTHOM MOPsIAKE: JNONATKH, 3arHyThie Hasax (B2 > 90°), Jsonarku,
saruyTeie Boepes (B, < 90°).
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Puc 1 Panuane- Puc 2. Oceroil Be- Puc. 3. [uamet-
HBI BEHTHJIATOD THIATOP panbHLl  BEHTHJIA-

Puc. 4 Paanaabio-  Puc 5. JlonaTku panHanbHOTO BEHTHAATOpA

0CeBOMl BeHTHJIATOP a — 3aruyTele Hasal, P,<80° 6 — pagsansHo OKAHUHEA-
joltmecst, P:=90° @ — sarmyreie Bmeped, PB.>>90°

Caenyer yKa3aTh, 9To TaKoe pasjie/leHHe paJualbHEIX BeHTHASTOPOB
SIB/ISIETCS COBEPIICHHO HEeQGOCHOBAHHLIM C HAV4YHON TOYKH 3peHus, Tak
KaK Jr060i BEHTHNSTOP TEOPETHYECKH CIIOCOOEH CO3MATh IIOYTH Heorpa-
HHYEHHOE JaBJeHHe, ec/H YCTAHOBHTB €My COOTBETCTBYIOUIYIO YaCTOTY
BpauieHHsA. B HacTosutee Ke BpeMsl M IIpaKTHUeCKOe 3HAYEHHE TAKOTO
JIeNIeHHs TIOTePSJIO CMBIC, MOCKONBKY GOJBUIHHCTBO BHIYCKAGMEIX NpPO-
MBILIEHHOCTRIO BEHTH/ISITOPOB SBJIAIOTCH OLHOBPEMEHHO BEHTH/ISATOpaMH
H HH3KOTO H CPeJHEr0 AaBJIEHHA.

PapuanbHble BeHTHIATODH Da3/HYalOICAd TaKiKe 10 KOHCTDYKTHB-
HOMY HCIOJTHEHHI0 Kodeca ¥ KOPIyCa: OZHOCTODOHHEr0 BCACHIBAHMS
(cM. puc. 1), ABYCTOPOHHErO BCACHLIBAHHS, ABYXCTYIIEHYAThle H MHOTO-
CTyMeHJaTHe.

Y BEeHTHJATOPOB JBYCTOPOHHErO BCACHIBAHWS BO3AYX 3abHpaeTcs
c ofenx CTOPOH KOpIyca, a KOJeco COcTaB/ieHo KaK Obl U3 ABYX KoJec
BEHTHAATOPA ONHOCTOPOHHErO BCACHBAHHA. ITH BEHTUIATOPH MOAANT
3HAYyHTeJbHO GOMBITEE KOMMYECTBO BO3JYyXa, YeM BEHTHAATOPHL OJLHO-
CTOPOHHEr'0 BCACHIBAHMS, TIPY TOM Ke JABJIEHHH, IPDH OJHHX H TeX e
AMaMeTpax KoJjec ¥ OJMHAKOBHX 4aCTOTax HX BPaMCHHA.
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Y IBYXCTYNEHYaTHIX H MHOTOCTYNEHYAThIX BEHTHJIATOPOB Ha ORHOM
paCodeM Basly YCTaHOBJEHBL NMOCJAEAOBATENBHO JBA Kojeca uaH Oojee
¢ Tofayell BO3JlyXa 13 BLIXOAHOrO Narpy0Ka INepBOTO Kojeca Ha BXOJ
CNCAYIOWIEro, YTO YBEAHYHBaeT KOHeYHOoe MABJCHHE IPOTHB KOHEYHOTO
JiaBJeHHA OJHOCTYIEHYATOr0 BEHTHJIATODA.

K paaualbHbBIM cleayer OTHeCTH M TaK Ha3biBaeMble JHCKOBBIE BEH-
THJATOPE!, Y KOTOPBIX KOJIECO BMECTO JIOIIATOK HMeeT psiji AHCKOBBHIX
KOJIEIl, PACTIOIOXKEHHBIX Ha Bajly. OTHOCHTEBHO Y3KHE 3a30phI MEXKAY
KOJbLAMH CJAYXKAT KaHajJaMM JJA NMPoxofa Bo3iyXa, HepeMellaeMoro
OT LeHTpa K nepudepuu Kojieca 3a cUeT CHJ TPeHHAl. DTH BeHTHIATOPHE
00/Maal0T MEHDLIUMMH BO3MOMKHOCTSIMH B OTHOLIEHHH CO3[aHHsl JAaB-
JIeHHSl ¥ pacxofia BO3AyXa, YeM OGBIMHbIe palHa/bHble, H HMEKT HH3KHA
K. . 1., HO OHH AABAAIOTCH MeHee NIYMHBIMH B PadoTe H IOITOMY MOTYT
MPHMEHATBCA B TeX CAydasax, IAe NPeAbsBIATCa 0coOrle TpeOoBaHHA
K IIyMy.

OceBhbie BEHTHAATOPE! TAKKe HMEIOT pa3/HYHLIE MOAHGHKAUHH.

B BeHTHUNANMOHHLIX YCTaHOBKax HauGosee DPaCmpoCTPaHEHHl Oce-
Bhie BEHTHJATOPL! C JIUCTOBLIMM JOMaTKaM#, BLIpE3aHHLIMM H3 MeTall-
JAHYECKOTO JIHCTAa M MMEIOWMMH OfHY H Ty Ke TO/IIMHY 110 BeeH Iio-
CKOCTH.

3HauHTeJILHO MEHee paCHpOCTpaHEHH OCeBble BEHTHJIATODEL C TaK
Ha3LlBaeMBIMH TPOQHILHLIME JIOMATKaMM, HMEOIMMH (GOpMy caMo-
JETHOrQ Kphila, HJIH YeqeBHIeOO0pasHLIMH. DTH BEHTUJIATOPHl 3a CYeT
GOMBIIOH NPOYHOCTH JIONATOK CIIOCOOHEL Pa3BUBATh OOJIbUIME AABJIECHHS,
geM BEHTHAATOPH! € JHCTOBEIMH JIONATKAMH.

MspecTHE TakiKe oceBble BEHTHASTOPH, ¥ KOTOPHIX Mepef KoJecoM
HJIM 32 HMM YCTaHaB/JHBAIOT HEMOABH:KHEIE JIOMATKH. Takne HeMOABHK-
HBle JIONATKH Ha3hiBAlOT HalpaBAAOWEM (€CNH OHH YCTaHOBJEHEH! Ile-
pell KoJMecoM) annapaToM OCeBOr0 BEHTH/IATOPA WM CIPAMJISIONIHM
(ecn¥ OHH YCTAHOBJEHBI 33 KOJECOM). YCTaHOBKZ  HanpaBJsIONHX
U CHPAMIAIOLIMX annapaToB XOTs H YCI0KHAET KOHCTPYKIHIO OCEeBLIX
BEHTHJIAATOPOB, HO MOBLIIAaeT HX a3poXHHaMH4ecKHe CBOHCTBA.

Tak xe Kak M paananbHble, OCEBHIE BEHTHJAATODPH AJA MOBBLILEHHS
DaBJIeHHs] MOT'YT BBIMOJHATHCS ABYX- UM MHOIOCTYNEHYATHIME.

BeHTHAATOPHl KaacCHHIMPYIOTCA TaKike W 10 HalpaB/eHHIO Bpa-
IWeHHs Koseca. B Hamell cTpaHe npuHaTO 00603HAYaTh BEHTHJSATO-
pPOM 1paBoro BpAallleHHA TOT, Y KOTOpPOro KoJeco Bpallaercd mo 4a-
COBOll CTpeNKe, ec/Id CMOTPETh Ha Hero ¢o CTOPOHEI IpUBOJa, U BeHTHIIA-
TOPOM JIEBOTO BpallleHHsA TOT, Y KOTOPOro KoJleco Bpaiiaercs MPOTHB Ya-
COBOH CTpPeJKH.

Cnenyer ckasarb, 4To TaKoe ONpefeneHHe He SIBJSIETCA CTPOTHM,
TaK KaK MeCTOIOJOXKeHHe NpHBofa (osee WM MeHee oOfnpeneeHHBIM
GrlBaeT TONBKO Y pafHalbHEIX BEHTHIISTOPOB, YTO K€ KacaeTcsl OCeBHIX,
TO y HUX NMPHBOJ MOXKeT OHITh MO 00e CTOPOHBI OT KOJeca IIpH OJHOM
H TOM JKe HanpaBJeHHH BpalleHus. IlosToMy NMpaBuibHee ONpeNeNsTh
HanpasJjenHe BpallleHHsl KoJeca He MO paclofIoKeHHIo MPHBOAa, a Mo
MECTONIO/IOKEHHIO CTOPOHL! BCACHIBAHMS.

[To peromenpamun C3B mnpepnaraerc Ha3niBaTh: BeHTHJIATOPOA
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NIPaBOTO BpAaIlEHHs TOT, Yy KOTOPOro KOJeCo BpalaeTcs 10 YacoBOH
CTPEJIKe, eCIH CMOTPeTh CO CTOPOHEI BCACHIBANNA, ¥ BEHTHATOPOM Jie-
BOTO BpalleHHs TOT, Y KOTOPOro KOJIECO Bpallaercs NMPOTHB YaCOBOH
CTPENIKH.

2. MEXAHH3M CO30AHMA BEHTUNIATOPOM JABJIEHNA.
YPABHEHKE 3HJEPA

HasneHue, cosjaBaeMoe BeHTHASTOPOM, BHISBIBaeTCH mepefadedt
BO3AYXY 3HePTHH OT Bpawalomerocsa Kojeca; mocie paGodero xoseca
NIOJIHOE JABJeHHEe He YBeJHIHBAETCH.

TGODETH‘IECKOE [I0JIHOC JaBJE€HHE, pa3BHBaeMoe BeHTHJIHTOpOM
(IpU OTCYTCTBUK WOTEPH), ONPEeNfeTCH O VpaBHeHWo Dinepa, ne-
KameMy B OCHOBE pacueTa BCeX BHIOB Bpamamuxes JonaTodHelX Ma-
LIHH: TYpOHH, HACOCOB, BEHTH/ISITOPOB!

PT:p(uzczu“'"ul Clu)‘ (I)

CKopocTH ¢y, U ¢, (pHc. 6) npeAcTaBIAOT cOGOH CKOPOCTH 3aKp yuH-
BaHHA TOTOKA.

Ypapuenue (1) noka3HBaeT, UTO TeOpeTHYECKOe [aBJeHHe BeHTHJIs-
TOPAa 3aBHCHT TOJBLKO OT HJOTHOCTH NepeMelmaeMol Cpelbl, OKPYKHOH
CKOPOCTH ¥ CKOPOCTH 3aKPyYMBaHHA IIOTOKA.

Ilpu oTcyTCTBUH @epel BEHTHJIATOPOM KaKHX-1HOO ammnaparoB, 3a-

KPYYHBAIOIMX MOTOK, CKOPOCTh ¢y, paBHa Hy/Mo. B aTom cayuae nas-
JIGHHE CJIeNyeT OMPeneaTh 0 COKPAIeHHOMY ypaBHeHHIO Jitnepa:

PT:puz Coy (2)

LI 0CceBOro BEHTHAATOPA Ug=1ty = U, W IO3TOMY ypaBHenue Df-
Jepa MpHMeT BHI:

Pr=opu (CZu_Clu)r (3)

a TIPH OTCYTCTBHH 3aXPyUMBAHHS NMOTOKA Nepef BEHTHJIATOPOM, T. €.
Korja ¢, = 0,

P, =puc,,.

Puc. 6. TpeyroabHHKH
cKopocTel Ha BXOJe M BHi-
Xole JonaTkd pabouero
KOJeca pajualibloro BeH-
THIATOPA




YpaBueHue (2) onpenenser pasHuily B a3pOJHHAMHUYECKHX CBOHCT-
Bax panua’bHBIX BEHTHANTOPOB C JONATKAMH pasHBIX BHAoB. M3 puc. 6
CJe/YeT, YTO NPH PaBHBIX AHAMETPax KOJEC H fIPH OJHHAKOBOH OKpyXK-
HOH CKOpOCTH Uy CKOPOCTb BaKPYYMBAHHS Cy, ¥ BEHTHJIATOPA C JIONAT-
KaM#, 3aTHYTLIMH Briepen, GygpeT Bcerfa OOJblle 1O BeAHUHHE, YeM ¥y
BEHTUW/IATOPA C JOMATKAMY, 3arHyTbIMH Hasal. CJIEH,OBHTEJH:HO, BeH-
THIATOPBI C JIONATKaMH, 3aTHYTHIMY BIIepefl, OyAyT CO31aBaTbh OOJbline
JaBJICHHSA, Ye€M BCHTHJATOPL! C JONaTKamMH, 3ardiyTbiMH Has3aj. Benrtu-
JISTOPH ¢ PajHalbHO-OKAaHUUBAIOIHMHCS JONaTKAMU 3aHUMAIOT B 3TOM
OTHOIIEHHH ITPOMEXKYTOUHOE IMTOJOKEHHE.

3. PACTIPEAEJIEHHE JABJIEHUM
B BO3AYXOBOJAE € BEHTHJIATOPOM

Jna Toro yrolnl onpeseanTh, KakuM o6pasoM pacnpee/siiores 1as-
JICHHSI B BeHTHISIHOHHOH CETH, COCTOAIMEN H3 BCaCHIBAIOIETro H HarHe-
TaTeNbHOID BO3MYXOBOJAOB, 110 KOTOPLIM € MOMOINBIO BEHTHAATOPA fepe-
MelgaeTcsa BO3JlyX, CTPOHM 3MIOpY Jasiaenuit (puc. 7).

Bosgyx Gyner moctynaTh BO BXOIHOE OTBEpPCTHE BO3LYXOBOLA, KO-
raa B cedenud [ — [ ycTaHOBUTCA CTAaTHYeCKOE naBjieHne, MeHbilee Ha-
POMETPHYECKOro; pa3HoCTb JasieHHid Py — Pgq7 CO343CT NOTOK BO3-
AyXa ¢ HeKOTOpPOH CKOPOCTBIO Uj.

Hanuwem ypasHeHue Bepuysuu ans ceueHud @ — a u I — I; npu
5TOM MPHMEM, YTO CeYeHHe @ — (& PACNOJOKEHO Ha GOJIbLIOM paccTod-
HHH OT BXOja B TpyOy, IO3TOMY CKOPOCTh IBHXKEHUS BO3NyXa B ceue-
HHH MOXKHO IIDMHAITL paBHO# HymO, T. €. v, = (:

PCTG‘E— Pvgfszcwl“{'PU?fQ-
Ilonuoe naBaenue
Pri=Py,=Pg; Perr=Pg—Pp.
Ecan xe mepefiTH K JaBNeHUsIM HCUHMCASEMBIM OT JIMHHH GapoMe-
TPHYeCKOro JABJEHHS, TO MOTYYHM:
_APCTI:AP,EI;
APy = — APy APy =0.
Torepn nmapneHus nmpu IBIKEHUL BO3AYyXa B NPAMOJHHEHHOM BO3-
AYyXOBOJe IPSIMO NPONOPIIHOHAMBHEL €r0 JIJIHHE:
L
AP'=P, 1,

rae P, — ynenvHble noTepH aasaenns, Ila/m.
YpaBuenne Bepuynmu aasa cewewuit [—I w [1 — I] npumer BUI:

PCTI'{'_P;U:PCT!I'—‘—P,E[I“]_‘API’—».H'I

rie AP';_;r — NOTepH JaBJeHHT HA YyacTKe MeXJy cedeHuamu [ — [
ull— 11,
HJTH
—APerr + APy = —APerys +APpir - APf gy .
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Puc 7 Dmiopa pacnpejienedns AaBJeHEHA B BO3LYXOBOLE

00 — AHHHS AGCONIOTHOrO Bakyyma, AA — JMHHS GapoMeTPHYECKOrO AABJeHHs, 55 — JHHHA
IIOJTHOI'0 AaBiaeHHs, BB — JHHHESA CTAaTHYeCKOIO JaBJICHHA

Ho nockosbky —AP.; = APy, nofydaem:
— APy +APyyp = — APy = — AP _yy,

T. €. MOJIHOE JlaBJ/ieH¥ie BO BCACLIBAIONIEM BO3AYXOBOZE PABHO MO aGco-
JIOTHOMY 3HAYEHHIO NOTEPAM AABJCHHS HA yYacTKe OT BXOJA B BO3-
JYXCBOJ N0 PACCMATPHBAEMOro CeYeHHs.

Ilo aBcomotHomy 3sHaueHMIO mosiHoe Aapaenue AP, Bo Bcack-
BawoIlieM BO3AYXOBOAe MeHblUe craTHdeckoro AP..j; Ha sHaueHHe nu-
Hamu4ecxoro AasjeHust APp;, a abco/oTHOE 3HayeHHe TIOJHOTO JAB-
JAeHns Py Godbuwe craTHYecKoro Py Ha 3HadeHue JHHAMHUECKOTO
JaBJeHHA Py .

Pacnpenenenue naBnennii B HarHerateJpHOM BO3NyXOBoze OyeM
paccMaTpHBaTh € €ro KOHLA, T. €. OT BBIXOJA BO3AyXa H3 TpyGel B at-
Mocdepy.

Cocrasnsiem ypasnende Bepnysinu juisa cevenust IV -— IV u 6 — 6:

Pezty +Patv = Per 6+ Pro -+ Py,
rae Py, — TOTepH JaBeHHs Ha yAap NPH BHIXOZE BO3AYyXa Hapyxky;
Py, = puiy 12;
APcriv APy iy = APer 6+ APy s-puiv [ 2.



Ho nockonbky APgy g = 0; AP, s = O u APyy = pujy /2; monyua-
eMm: AP;py = 0.

Ypasuenve bBeprymmu pas cewenmit [1/ — [I] u IV — [V umeer
BHA:

r
Pertrr+ Pritr == Perrv -+ Patv + AP —1vs
rne AP'p—rv — nortepu faBneHds Ha yYacTKe MEXKAY — CEUEHMSMH

I —Hiwiv—1V.
TMockonbky APcyy = 0,

APerpii+ APy = APyv + AP gy,
Orciona
APeriry =APnry +APpr_ 1y — APy

Ecnu marHeraTe/pHBEIH BO3IYXOBOZ (CM. PHC. 7) MMeeT MOCTOAHHYIO
NJI0MAaAb CeUeHHs, paBHYO IVIOmMAJH CeueHH BBIXOAZ H3 BEeHTHJIATODA,
TO

APerini=APii—yy .

CJ'IE,ILOB&TEJH:HO, CTaTHUYeCKOe JaBJeHHe B HarHertaTeJbHOM BOBHYXO-
BOAE MOCTOSIHHOIO NO IMJOLAAK CeUeHHs, PaBHOrO IMJIOIAIM CedeHus!
BHIXONA M3 BEHTHWJISTOpA, PABHO NMOTEPSM JaBJeHHA B HeM, Ge3 yuerta
MOTephb JaBJeHHs Ha yAap MPH BHIXOJE BO3AYXa H3 CETH, H [OJHOCTHIO
pacxoayercs Ha HX [peofoJeHHe.

Ionunoe maBneHue

APpiir=APri—1v +APgi1v,

T. €. OHO PaBHO CYMMe IOTePh JaBJeHHsl Ha yYacTKe BO3IyxXoBoina, cje-
AVIOIEM 3a pPACCMATPHBAEMEIM CeueHHeM, W IOTePh JABJEHHA Ha yaap
MpH BHIXOJE BO3Ayxa B atMocdepy.

TTonHoe naBieHUe B ce4eHUH BLIXOJA M3 HATHETATENBHOTO BO3NYXO-
BOJA PABHO IMHAMHYECKOMY AABJEHHIO B 9TOM cedueHHH (HOTepsAM JH4B-
JICHHA Ha yiap), a ¢TaTHYecKoe AABJICHHE PABHO HYJIIO.

1 BO3AYyXOBOJOB NOCTOSTHHOFO CeueHWs (CM. pHC. 7) cTaTHUYeCKoe
JaBJeHue ABASeTCA OTPHUATENLHOH BeHUHHON (—AP ;) A BcackBa-
FOLIETO y4acTKa U mojoxuTedabHodl (--AP ;) 15 HarHeTaTe bHOTO yda-
cTka. OnHAKO B TeX C/Iy49asx, Korjla HarHeTaTe/IbHLIH BO3AYXOBOXL pac-
LIHpsercs B HalpasJeHUH JBHKeHHs Bo3nyxa (Muddy3op), B HEM MOKeT
OKa3aTbCsl OTPHLATEbHOEe CTaTHYECKOE JaBJeHHe, T. €. pa3pemeHue.

PaccmoTpum 32T0T caydail Ha npuMepe BedTHJATopa ¢ AHdpyso-
pom {puc. 8).

Hanumwewm ypasuenne Bepaynmn pns cewennit J — I u Il — I

APeri+APyy = APerr + APy AP iy .
Ho rtak Kax P = 0, noayvaem:
AP(:TI:AP‘R”—}-AP;_”—"APM. (4)
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Puc. 8. Pacnpenencume pasnennil b aud-
(ry3ope DPH pasnuuloll BeJHuHIE TOTEph
NaBJACHHA B lileM

a—notepn B AuQQysope Coxplie AHHAMAUE-
CROro AapJielHd BeHTHAATOPA NPH AP g 06my. =
=>AP ’dv (APer. | — NONOMUTENLHAS — BCJAMYHAA);
6 —norepy B SHdQysope MeHDIUE JHHAMHTECKO-
TOAABJCHHA BEHTHIATOpPA IpU AP;J;.OEILI.-<AP’1I
(APcr.} — OTpunaTenLHad BeAHYHHA); AA — aH-

HHSI GapOMETPHYECKOr0 fABJCHHA, 5B — JuUHHS
MOJIHOrO JfaBieHHs; BB — JHHHUA CTATHYECKOTQ
HaBJeHH

Bennunna APy + AP';_y B ypaBHenun (4) npencrasasier coGoil
BeJIMYHHY OOWMX noTeps nabienus B muddysope AP’y 6., BEIOYAIO-
YO ¥ MOTEPIO AaBJeHUs Ha yjaap NMpH BHIXOJE Bosayxa u3 puddysopa.

Iostomy ypaBHeHHe (4) MOXKHO HAIMCATbL B CJEIYIOLIEM BHIE:

APCTIIAP;;.. Oﬁu.t—APAI-

I3 sToro cienyer, 4to B ciIydae, XKorpga ofmue NOTepH JAasieHusl
B Iuhdysope MeHBIIE JHHAMHYECKOTO JIaBJE€HHS BEHTHAATOpa, CTATH-
YeCcKOe JaBJieHHe B CeYeHUHM BLIXOJHOTO OTBEPCTHS BEHTHJAATOPA SBJIsET-
csl orpunaTensHoil Bennunnoi!, TIpH 3TOM BO3AYX JBHIKETCS U3 30HLI
MEHLIIMX a0COJIOTHBIX CTATHYeCKHX AaBJeHHH B 30HH OOALIIMX, 3ITO
obBsACHAETCA TeM, 4TO aOCOMIOTHOE NOJTHOE JABJIEHYE B 3TOM CJIydae §0Jb-
we Gapomerpuueckoro. Ecin xe norepu pasnenns B pudgysope Goabme
JIHHAMUYECKOr0 JIaBJeHHs] BEHTHJISTOPA, TO CTATHYECKOE JaBleHHe —

TTOJOXKHTEJIBHO.

4. JABJIEHHS, PA3BBUBAEMbLIE BEHTHJISITOPOM,
PABOTAIOIIHMM B BO3AYXOBOJE

Mexny ceuenusivu I — IT n I11 — 11 {cm. puc. 7) pacnomoxeH
BeHTHJATOP, COOOIIAKIMHUEA MOTOKY JAONOMHHUTeNBbHOE IOJIHOE AaBJe-

Hue P,.
YpaBHenue BepryaIH GyaeT HMeTh CJeYIONIHE BHI:

Peox 1 + APyt +Py=Perrir +APyr

1 Ecau MeXAy BeHTHAATOPOM H 1ubdysopoM HMeercs yd4acTOK MarHeTaTesb-
HOTO BO3AYX0BOJA, TO OTPHUATEJNbHOE CTaTHUeCKoe AABICHME BOSHHMKHET He B ce-
YeHHH BBIXOALOIO OTBEDPCTHR BEHTHJIATOpA, 4 l1a 3TOM yuacTKe.
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Orcrona
Py = (Pexrtr -+ APnir1) —(Pexrt 4 APg11} = Py 11— Pu,

T. e. [OJHOE HdaBJeHue, CcO3jaBaeMoe BEHTH/JIATOPOM, PABHO DPAa3HOCTH
HOJIHOrO JABJEHHS TMOCJAEe BEHTWISTOpa H HOJHOTC XaBJeHHS A0 HEro,
H/IM, €CIM OTCUMTEIBATH OT OapOMeTPHYeCKOro AaBJeHHs, MOJHOE JaB-
Jenme BEHTHASATopa OyAeT paBHO cyMMe abCOMIOTHEIX 3HaueHHH moJ-
HbIX nABJAeHHE 0 M NMOC/e BEHTHIATOPA:

P, =] APy |+ AP |

CraTHYeCKHM JaBJeHHeM BEHTHJATOpPA y HAc B CTpaHe NMPHHATO Ha-
3biBaTh PA3HOCTh MEXKAY MOJHHIM AaBleHUeM BeHTH/ISTOPA H ero AuHa-
MHUeCKHM JlaBIeHHeM Ha BhIxofie (cM. pHC. 7):

Py, =P,—p0v?/2;

3/leCh U — CPefHAs CKOPOCTH Ha BHXOAE H3 BEHTHIATOpA, HOICYH-

TaHHAd TO ero nojaue W MJOMAAH ero BLIXOIHOTO CeueHus.

B pdafe ApyTHX cTpaH CTATHYECKUM JaBjeHHeM BEHTH/IATOpA HashH-

BAIOT PA3HOCTh MEXKAY CTATHYECKHM [aBJICHHEM JIO H IOCJE BeHTH/IATOPA
(cm. puc. 7):

r
PSUZPCTI.” ‘—PCTH-

CraruuecKoe nagJieHue, IPHHATOE 3a PaHUIEH, 60bIe CTATHYECKO -
ro pasjennsi, npuusitoro B CCCP, na 3HauyeHue JHHAMWUYECKOTO AaB-
JIEHHA B BO3AYXOBOJ€ Tlepe]( BEeHTHIATOPOM, T. €.

PS'U = su'{'pU%/Qv

rle vy — CpelHsasi CKOPOCTh BO3AyXa B BO3LYXOBOLE Iepej BeH-
THJATOPOM.

Koraa orcyTerByer BeachBawolast CeTh M BO3LYX 3aCaCHIBACTCA BeH-
TUJIATOPOM HeNOCPeACTBEHHO H3 OKpY:Karouieli cpenbl (CBOGOAHEI BXoJ),
ckopoets vy = 0 u P,, = Py,

JuHaMHUeCKUM JAaBJeHHeM BEHTHJIATOPA, B OTJIMYME OT NPHHATOTO
y Hac Py, = P, — P,,, B pfize cTpaH HasbIBaeTCs Pa3sHOCTb AHHAMH-
YeCKHX JiaBJieHHH Noc/e U Jo BeHTHAATOpa:

Piy = Paiir —Pryy.

5. MIOHATHE 0B APPOJIHHAMMWUYECKOWM XAPAKTEPHCTHKE,
CXEME W TUNE BEHTUNSATOPA

Bentnisitop, mepemennas 1o ceTH BO3AYXOBOAOB ONPENeTEeHHbIH 00heM
BO3[yxa, NpeofofeBaeT COMPOTHBICHHE 3TOH CeTH CBOHM NABJEHHEM.
flosTomy 11 npaBusibHOrO BHIGOpa BEHTHIATOPA HeOGXOAHMO 3HATH
ero a’poMHaMHYeCKHe CBOHCTBA, a HMEHHO, KaKHe HaBieHUe U Iopa-
4y oH cnocofeH ofecrneunTh.

Panee ©ruto moxasaHo, 9TO CO31aBaeMOE BEHTHIATOPOM TEOpPETH-
HeCKOe faBjieHHe, COIVIacHO ypaBHeHHIO JiJiepa (2), onpenesasierca Ku-
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HemaTHKOf noToKa, T. €. AMarpaMMmoil CKOpocTH Ha JonaTke. Ho aHa-
YeHHe JaBJeHUS MEeHseTCsi Takke H IPH KoJleGaHusX pacxojd BO3LYXa.
3aBuCHMOCTDL AaBJEHHs OT NOJA4YH BO3LyXa y BeHTMasTopa P =
== { (Q) Jlerko BLISIBHTEL, C/H IPOH3BECTH He(oJibllice Mpeobpa3zoBanue
ypaBHeHHd Dilsiepa.
Hs puarpammsl cKopocreit (cM. puc. 6) nmeem:

Cou = Uy + W, cos (180° — ),
1 ypaBHeHHe Diliiepa IIpPHHHMAaeT BH]L:
P, = puy lu, + wy cos (180° — Pyl =
= pu3 -+ pusw; cos (180° — B,).

310 ypaBHeHHe He MMeeT NMPaKTHYECKOro 3HAYeHHs, HO IO3BOJISIET
CYAUTb O XapaKrepe KPHBOH JaBJjeHHA BeHTWISATOpA.

3HaueHUs O, Ug, Po NOCTOSHHH AAA BEHTHJIATOPA NIPH YCTAHOBJEH-
HOH "acToTe BpallleHHsA KoJeca H IIPU OJHOH H ToH XKe cpene. OTHocu-
TEIbHYIO CKOPOCTh W,, CONMIACHO TEOPHH a3PONHHAMHMKH BEHTHJATOPA,
¢ GoMBIIO#H cTeneHbIo MPHOMIDKEHHS MOM(HO HNPHHATL NpPONOpHHOHA/L-
HOH o0BbeMy IPOTEKalomero Bo3Ayxa.

IToaTomy reomeTpuyeckas 3aBHCHMOCTb TEOPETHYECKOro JABJEHHS
P, or nojaun Boszayxa @ mpexcraBfifeT coOOH NPAMYIO JHHHIO, IpHYEM
B rpaduKe ¢ KoopauHaramMH @Q — P, 3Ta mpsaMas Jo/uKHa OpaThb cBoe
Hayago He OT HyJis, a OT TOYKH Ha opfuHaTe P., oTcTodmel oT abcIiiuc-
Chl @ Ha OTPe30K, 110 BeJHYUHE COOTBETCTBYIOIIHH pus.

Hanpasnenne stoii npaMoll B KoopanHatax Q — P, OyzneT 3aBHCeTb
oT (opMbt JomaTok Koseca. Tak, y BEHTHASTOPORB C JIONATKAMH, 3ardy-

%

N

Puc, 8. XapakrepHbie KpHBHE [1aB-
JEHUS M PACXOAYeMOH MOLLHOCTH

Yy paaMambHBIX BEHTHIATOPOB 0 a f
1, I' — COOTBETCTBEHHO KDHBBIE ILABIE-

HHSI H NOTpeONAeMOll MOUIHOCTH Y BeH-
THAATOPA € JOmaTKamu, sareyTeiva sne-  Pyc. 10, THnuusas aspojpnnmanudeckast Xa-

en, 2, 2 — 4 -
ped; 2, ' —TO e, C JOMATKAMU Pa-  poprenyeryga pagHadbHOTO  BEHTHAATOPA

AHAJNLHO OXaHYHBAKWHMHCS, 3, 8 — TO &
He, € JIOHATKAMH, 3arHYTHIMH Hasam IpH onpeleneHlod 4actore BpalleHHA
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THIMH BIepej, C yBeJHUeHMeM Ppacxofia BO3JlyXa w, yBeJH4HBaeTcs,
cos (180° — B,) HMmeeT mosoKHTEBHOE 3HAYEHHE, TEOPETHUYECKOE [aB-
JIEHHe DAacTeT, W NpsAMad JHHHS NMOAHUMAETCS BBepX. ¥ BeHTHJIATCPOB
¢ JIoNaTKaMH paJHalbHO OKaHYHBAIOWIHMHUCS 3Ta NpaMas napaiiesbHa
ocu abCIHCC H y BEHTWISTOPOB C JIOMaTKaMH, 3arHyTEIMH Has3aj, najaer
¢ yBeJqH4YeHHeM (.

DakTHYecKHe K€ JHHHU JaBJeHHS, B CBS3H € NMOTEPAMH JaB/eHHs
B KoJlece, BHIOH3MEHSIIOT ¢BOI0 GOpMY, NpeBpamaoTcs B KPHBbIE, MEXK-
JIy KOTOPLIMH OCTaeTcsi YKa3aHHOE BHIIIE OTIMYHE, CBOHCTBEHHOE pa3-
JAuYHEM opMam JonatoK. THNHYHLIE KPUBLIE TABIEHHUS U pacxonyeMo
MOIIHOCTH pajfHaJbHEIX BeHTHJSTOPOB C JIONATKAMH YKa3aHHBIX Tpex
BHJIOB NMpEACTaBJeHBl Ha puc. 9.

@opmMa JomaToOK ¥ KoJdeca pagHalbHOIO BeHTHJATOPA CYMIECTBEHHO
BIMSIeT Ha XapaKTep KpHMBOR Jasienus P, = f (Q). ¥ BeHTHIATOpa
C JIONATKaMK, 3aTHYTHIMH Briepel, NpH yBeqHYeHHH IIOfAaYM BO3ZLY-
Xa JaBiaenue (kKpHBasi I) BHavase YBeJHUMBAETCS, a MOTOM He3HauH-
TeNIBHO CHHKAeTCA; Y BEeHTHIATOPOB ¢ JIOMATKaMH, 3aTHYTBIMH
Hasal, ¢ yBelHYeHHeM MoJau JaBleHHe MAZaeT 3HAYHTEIBHO pe3ue
(kpHBas 3) u, HaKoHeNl, BEHTWIATOD € JIONATKAMH pajdaibHO OKaHYH-
BAICIIUMHCS 3aHUMAeT B 3TOM OTHOLIEHHH NpPOMeKYTOUHOE IMOJI0KeHHe
(xpusad 2). Takum me ofpa3oM OTMUYAIGTCS APYT OT APYTrad U KPHBLIE
pacxoayeMoH MOIIHOCTH Yy BEHTHIATODOB ¢ pa3lHYHBIME JONATKaMH
(cm. puc. 9).

Kpome Toro, oT BHIa JICHATOK 3aBHCHT H K. I. M. PajHajbHEIX BeH-
THJSITOPOB: BEHTHJAATOPHL C JIONaTKaMH, 3aTHYTRIMH BHepel, YCTYNamoT
[0 3HAYeHHIO K. . I. BeHTWIATODAM ‘C JIOMATKAMH, 3aTHYTBIMH HAa3aj.
D10 0GBACHARTCA TEM,UTO Y NePBHIX HabmogaTed GOMblune OTePH 1aB-
JeHusA B MEXJ0NATOYHBIX KaHajaX H3-3a H3MEHeHHS] HANpaBieHHA MO-
TOKa H emle GO/MBIIHE THAPABJAHYECKHE IOTEPH JaBJEHHS Ha BHIXOofe H3
Kosleca W3-3a GOJBIINX aGCOJIOTHHX cKOpocTel. BeHTHAATOPEI € J1onAaT-
KaMH PajHajbHO OKAHYHBAIOLIMMHCA 3aHHMAIOT H B STOM OTHOLIEHHU
NPOMEKYTOUHOe TIOJOKEHHE,

Tonxasn aspopuHamMuyecKas XapaKTepHCTHKAa palHalbHOIO BeHTH-
asropa (puc. 10) npeacrapasier cobofi COBOKYITHOCTb KPHBBIX (TIOJIHOTO
lasjaeHus: P,, cTaTHYeCcKOTro jaBieHHd Pg, WIH AMHAMHYECKOTO AaB-
nenus P, pacxonyemoil BeHTHAATOPOM MOMHOCTH N, IOJHOTO K. 1. 1,
1 H CTAaTHYECKOro K. W, J. 1)) Kax QYHKUHIO OT mofa4d Q Ipu onmpejeneH-
HBIX JHaMerpe KoJeca, YacToTe BpallleHHsl H IIOTHOCTH IepeMelaeMoi
cpennl.

AspopunaMuyecKue XapaKTepHCTHKH BEHTHJATOPOB ONpefesoTcs
IpH HX 47pONHHAMHYECKOM HCIIBITAHMM HA CTEHZAX; PacXol BO3AyXa
Ha 3TMX CTEHJaX M3MEHHAIOT IIyTeM APOCCeTHPOBAHK.

ITouyrn BO BceX BEHTWIAUMOHHBIX CHCTEMaX BeHTHJAATOP, HORABAs
B ceTh KaKOf-TO 00BEM BO3JyXa NPH Onpele eHHOM AaBAeHHH, padoTaer
B IpejielaX cBoeil XapaKTepHCTHKH, NOCTPOEHHOH B CeTKe MOMO0KHTENb-
HEX 3Ha9enud Q u P, (I kBajgpaur). [Togaua Bo3pyxa MOXKET HMETEL H OT-
pHUATeJbHOe 3HAaYeHHE, KOTAa BO3LYyX IpOTeKaeT uepe3 BeHTH/ATOP
B o0paTHoM HampaBJeHHH. Takoe NoJoKeHHe MOXeT CO34aThCsl B TOM
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cayd4ae, eCsqu JaBJeHHE Ha BBIXONE M3 BeHTWJIATOpa Gosbliie MaBJICHHSA,
CO37aBaeMOr0 BEHTHJIATOPOM (foc/enuil sisjisferca B 5TOM CJydae co-
NPOTHB/CHHEM).

Ecan paBneHHe Ha BXofie B BEHTH/IATOP GoJblle, ueM Ha BHIXOJE,
BO3/YX IBHXKeTCs B HODMaJbHOM HAampaBleHuu (NOJOKHTeNbUOE 3HAa-
YEeHHE), HO ¢ OTPULATEJbHEIM AaBieHHeM. Bospyx nBiKercs 4epe3 BeH-
THIATOP BeaeAcTBHe Gosee BLICOKOIO AaB/eHHsI BO3JyXa Meper HHM
(BenTHAATOP paboTaeT Kak TypOuHA).

Jlnst 3THX coy4aeB XapaKTepHCTHKA BEHTHAATOPA JOJKHA CTPOUTHCA
rakxe Bo 11 u IV KBajgpanTax.

Kak 6pl10 CKasaHo paHee, TPEYrOJbHHKH CKOPOCTEH ONpejie/siioT
KHHEMATHKY [OOTOKAa B KoJlece BEeHTHJIATOPA H ero aspoXHHaMHYeCKHE
cofictBa. B cBOW0 ouepellb, TPEYroJbHHKH CKOpPOCTEH oOmpenesiores,
B HacTHOCTH, MeOMETPHYECKOH GopMOl JIONAaToK.

OnHako a3spoAWHAMHYeCKHe CBOHCTBa BEHTHJIATOPA 3aBHCAT HE
TOJILKO OT GOpMHE! JIOMATOK, HO ¥ OT APYTHX IeOMeTpHUYeCKHX (haXTopoB
NPOTOYHON YacTH BEHTHAATOpa (KoJjeca M BHYTPEHHETrO NMPOCTPaHCTBA
Kopuyca). ITpu 3ToM BaxKHEI He aBCO/IOTHBIE Pa3MEPHI, 4 UX COOTHOLUE-
HHA MexXay coboi.

leomeTpHuecKyl0 KOHQHIypauuio NPOTOYHON YacTH BEHTHJATOpPA
€ YCTAHOBJIEHHBIM UHCJIOM JIOIATOK H € Pa3MepaMu, HaXOAAIHMUCS B OI-
pefe/IeHHOM COOTHOILEHHH APYr ¢ JAPYroM, NMPHUHSATO HAa3BIBATH a3po-
AHHAMHYECKO#| CXeMOi BeHTHISTOPA, KOTOpAs ONpeaedIseT B LeJIOM a3po-
JMHAMHYECKYIO XapaKTepHCTHKY.

Kongpernasi aspomyHamuyeckas xapaxrepuctuka (puc. 10) coor-
BeTCTBYET TOJABKO TeM BEHTH/ISTODAM, KOTOpHIE BGLITOJHEHH 1O Ofl-
pelesleHHOH apoiMHaMHYecKoll cXeMe C PaBHBIM JAHaMeTPOM KoJleca,
UMEIONIEI'0 OAYHAKOBYIO YacTOTy BpalieHus, BenTuaaTopsl OAHON H TOH
JKe a3pofiMHAMMUECKON CXEME], HO ¢ PA3/NHUHLIMH JHaMeTpaMH H 4acTo-
TaMH BpaleHHMs KO/Jeca HUMEKT K pasHhle a’ponuHaMHYecKHe Xapak-
TEPHCTHKH.

BenTuaATophl pasHeX pasMepoB, BBINOJHEHHBLIE MO OfHOH a3poau-
HAMHYeCKO! cxeme, NMPHHATO OTHOCHTH K ogHomy THny. Bentuasitopn
OJIHOTO THUIIA W OJHHX Pa3sMepOB OTHOCATCH K OfHOMY THUIOpA3Mepy.

6. BHAbl APOOHHAMHWYECKMX XAPAKTEPUCTHK BEHTHJISITOPOB

AspopuHaMHyecKHe XapaKTepHCTHKH BEHTHJIATOPOB MOXKHO pasje-
JIUTH Ha ABA BHAA!

HHAMBHIYaNbHEE, XapaKTepH3YIOLIHe aspoAHHAMUYeCKHe KauecTBa
OJHOTO BEHTHJIATOPA OIpEJENeHHOTO Pa3Mepa;

Ge3pasMepHble, XapaKTepH3YIOIHE a’poAHHAMUUECKHE KadvecTBa
BEHTHJISATOPOB OJHOTO THHA (OAHONH aspOLHHAMHYCCKON CXeMEI), HO pa3s-
HBIX pa3MepoB U ¢ pa3iHIHON 4acTOTOH BpameHUs Kojeca.

JInsg BeHTWJISTOPOB, NMPUMEHSEMBIX JJIS1 BEHTHJSANWH IOMEIIeHHH,
a3pOIMHAMHYECKHe XapaKTePHCTHKH COCTaBJSIOTCH 1A BO3AyXa HOp-
MaJbHEIX GapOMeTPHYECKHX YCJIOBHH.
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HuauBiAyalsbHEE a3pOJHHAMHYECKHE XapaKTEPUCTHKH COCTARISIOT-
o5 Kag JUIsl OHOIO 3HAaUeHHs YaCTOTEl BpauleHHsl KOJIeCa, TaK M s Bee-
ro IpakTHUECKH MPHMEHSEMOro AHanasoHa YacToT. Crposrcst 3TH Xapak-
TepHCTHKH B KOOPAWHATAX: TO GCH alCINCC OTKIaAbIBAIOTCA SHAUeHH:
I1pOH3BOJHTENLHOCTH Q, M3y uan v*/c, mo ocu OpAHHAT — JaBJIEeHHs
P, Ia uin xlla, KaK ycTaHOBJIeHO Mexznynaponnoi cucteMoil efaHunt.
MHIMBUAYAALHBIE XapaKTepUCTHKN BEHTH/IATOPOB, COCTaBIeHHHIE 1711
HECKOJBLKAX YatTOT BpallieHus Kojeca, BCTpeualored B KaTaldorax B BHje
rpaHKOB, TIOCTPOEHHBIX B AuHeiiHoM (puc. 11) B B JorapudmuueckoM
(puc. 12) macmrae.

X apakTepHCTHKAa, COCTaBAGHHAd [/l HECKOJBKHX  HacToT (cM.:
puc. 11), BHemHe OTJWYaeTCs OT XapaKTePHCTHKH, COCTABACHHOH
LIS OJHOrO 3HaYeHHs YacTOThl: BMeCTo KpHBoH P, AaHa KpuBasg Pg;
OTCYTCTBYET KpHBas Y, BMECTO OfHOH KpUBOH ITOJIHOTO K. M. 1. AaHa
COBOKYIHOCTb HAYIIHNX OT IEHTPa KOOPJHHAT napaboiuYecKuX KpPUBHIX,
KasK[as W3 KOTOPHIX MPeJCTaBAsgeT cObol MecTOMOR0KeHHe OIHHAKOBEIX
3HAYeHHH K, [. JI. IPH PasJHYHLIX YACTOTaX BpAIlEHHs; BMECTO OfHOM
KPHBON MOIIHOCTH A2HO CeMeHCTBO KPHBBIX.

B karaznorax, BHIOYIEHHBIX mocae 1965 T., a Takxke B OOJBILHHCTRE
3apyGeXHBIX MaTepHaqOB a3DOAMHAMHYEeCKHe XapaKTeDHCTHKH IMpH-
BeJileHbl B Buje rpadHKoB, NOCTPOEHHBIX B jJorapudMuueckoM MaciuraGe
(cm. puec. 12). Ha stux rpadukax He naeTcs XapakrepHCTHKA BEHTHSA-
TOpa BO BCEM AnanasoHe ero, BO3MOXKHOM 10Ja4yH, a PUBOJUTCH TOJIBKO
IpaKTHUECKH peKoMeHayemas paGouas ofnacTh, orpaHHYeHHas ¢ obeHx
CTOPOH NMPSMBIMH JHHHSIMH JOCTATOUHC ellie BHICOKHX K. H. A., OOBIHO
me nuxe 0,75 MakcuManbHoro K. 1. 1.

Herortopble aspomHaMuyeckue XapaKTepUCTHKH OCEBLIX BeHTHJIA-
TOPOB B TIOC/Je/(HEee BpemMs CTadd BHIOJHATE C JUHUAMH PAaBHBIX 3Ha-
YeHHH K. M. 7., HaHeCeHHBIMH Ha TOT e rpadHk, Ile IpeicTaBIeHbl
Kpupple JaBmenu#i (puc. 13). Taxue xapakTepucTHKH cOCTaBJIOT, KaK
[IPaBUJIO, AJfl OCEBHIX BEHTWJIATOPOB C ITOBOPOTHHIMH JOHNACTAMH. JTH
BEHTH.HHTOPH HMEHT paSJII/I'-IHbIe KpHUBLIE K. II. JI. B 3@BUCUMOCTH OT yma
[I0BOpOTa JionacTed, W HaHeceHHe HX BCeX Ha OAHMH rpadHK Cosjaer
TPYAHO YUTaeMbIl MaTepHal.

Bespasmepurte aspopuHaMuYecKHe XapaKTEPUCTHKH HMEIOT HHOE
HasHaueHHe., OHU OueHb VJOOHBL A4 CpPaBHEHHS a3pPOIHHAMHYECKUX
KagecTB BeHTHJIATOPOB pas/WYHEIX THIOB H HeoOXOAHUMBL NpH IIPOEKTH-
POBaHHH U MCHHTAHHH BeHTHISATOPOB.

ITH XapaKTepHCTHKH CTPOATCH B KOOpIHMHATAX, A€ OTK/IaJHBaiorCs
e KOHKPeTHEE 3HAYeHUA TPOH3BOUTETLHOCTH, JABIEHHST H MOIIHOCTH,
a KX KO3(pdUUHEHTH: HO ocH abcuuce — Ko3qxpHLHEHTH TIPOH3BOAH-
TeJLHOCTH; 110 OCH OpIUHAT—KO(XhUIMEeHTEl JaBIeH!S H MOIIHOCTH.

ITo pexomenpamuun C3B, B Hameil crpaHe OpHHATH 0003HAYCHHHA
H 3HA4eHHs 3THX Ko3hPUIMEHTOB, OTHYAIOIIHECA OT MPHHSTHIX B TeX-
HHYeCKOH Juteparype a0 1973 r. (taba. 2).

_—

1 AsponunammuecKre XapaKTepPHCTHKH, onyGaukoBaHHEe fo 1974 r., uMeloT
CAMHHIY HaBjeHns kre/m? no cucreme MKICC.
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Puc. 11 Tunwunas asponmua-
MHYECKAN XapaKTepPHCTHKA pa-
IHANBHOrO BeHTHJAATOpA, II0-
CTPOEHHAs B JHHEHHOM Mac-
mrabe

Ay,

2000

1500

1000
<

$00

) 4a00 d000 12000 a,mYy
S
I
A"
\
Py, la g4, » N

1000

500
400

300

200

Puc. 12 Tunuunas asponuHa-
MHYCCKAasA XapakTepHCTHKa
pafgHaJLHOro BEHTHJIATOPA,
23 4% 05 7 ?  @mecwm’y [OOCTPOEHHAS B JIOTapH(MH-
YecKoM maciirabe

100
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Puc 13 Tunmuuwast aspop- o 4
HAMHMHECKAR XapaxIepHCTHKA sy, fla N g

oCeBOr0 BEHTHJATOpA C IO~ 2500 T

BOpOTHBIMPI JAOMATKaAMH
2000 '_f
N
-t - \#(Z& )
\ @
1008 \ ‘ 7
1 ' 35°
500 i ] 5

997 75°

l
7 w2 30 W 50 60 Am%e

Y 106¢TBO ONL30BABYSA 3THME KO3(hpHIHEHTAMH 3aKTI0UALTCS B TOM,
4TO JJIS BEHTHJIATOPOB ONHOH A3POJMHAMHUECKOH CXEMBl, HO PA3SHBIX
pasMepoB U C paslHUHBIMH YacTOTaMM BpallleHHs: KoJeca 3TH Koxpbu-
NHEHTHI ABJAAITCA BEeJIHYHHAMM MMOCTOAHHBIMA IPH paﬁoTe BCHTHJIATOPA
Ha OJIHOM H TOM ¥Ke pexuMe; NPYTHMH CAOBaMH, 3TH KO3(QPUIMEHTH Xa-
PaKTepH3VIOT ONpefieseHHEIM 00pa30oM THI H PEeKHM PabOTHl BeHTHJISA-
TOpa.

KaK npaBufio, NMpH IHPOCKTHPOBAHHUM CHCTEM BEHTHJAAHLHH He TpH-
XoauTcs HMeTh Jen0 ¢ 663paSMeprIMH as3poJHHAMHYECKHMH Xapak-
TepUCTHKAMH, TTOCKOJIBKY OOBIYHO BEIGOD BEHTHJATOPOB IIPOH3BOJHTCH
W3 CepuiiHO M3TOTOBJSAEMbIX, Ha KOTOPHE HMEKTCsl pa3pabOoTaHHLIe HH-

Tabauya 2
Kosipd IpuMensiemoe ofosHageHUe
oapunuent
Jo 1973 r ¢ 1973 r.
T H 2P,
opw? ] pu’
— H 2P
Napneans Hop =—2; Py =2 ¢
pu? pu?
— Hﬂ 2PdU
Hyp= =
A= Ya -
- 1028 204
Momuocru N=r———————— &:———ﬁ-u
pudnD?/4 pud nD? /4
— Q Q
IMopaun —— ——
A ¢ unD?;4 # unD?/4

Npumevanne, $=2H; A=9N; ¢=0.
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AuBHAyalNbHEe XapakrepucTukk. Ho B Hekoropeix ciayuasX wLeseco-
06pa3Ho TIPUMEHHTE BEHTHJSITOP HecepHHHOro M3roToB/JeHHsA, M TOTZa
MOMKeT 0Ka3aThCs HeoOXOAMMEIM COCTaB/JIeHHE HHAUBHAYAIbLHOH Xapak-
TEPUCTHKH TIo Ge3pa3MepHOH.

Npumep 1. CocTaBuTh HHAKBHAYA/bibie a9PONHHAMHYECKHE XaPaKTePHC THKH
nenTpoberksoro BeutuasTopa I4-76 Ne 5 mo Geapasmepnoli aspoguHamMHYECKOH
XapaKTepHCTHKE 3TOTO BeHTHAATOpA (pHC. 14, a).

Peueriue. OrpannumBaeMcss pacueToM Ha 4acToTy Bpawedss 1500, 2000 =
2500 MHH™1, 1 XapaKTepHCTHKY COCTaBJseM Ha COKpameHHywo paGouyr 06AaCTh
BEHTHJAATODA.

BufupaeM pacueTHble TOUKH /] — 5 H BHINHCbhIBaeM OJi HHX 3HadeHH a4 1],
¢ H Y (Tabx. 3).

a &/
i T 7] =11 17 B,
bl S ‘ Nel¥
L A /T’"‘\\’zs T
ma ‘ y | i ' : 1—0’? 2000} -1 -1
¥ : VA A AN : g6
A : N
! : i L] 15}
- bl
By ARRRR NN
/ T AU 0l
i | I o
i AEEREEE R R,
65 __% L S I I 11 |
[
LN, R
- - - ‘ SO NN (RPORN- Ui W A | i
| 11 k !
T | e 0 5000 L
i =t ﬂri f_..
l | 1 i 1 ] Llg
e 07 az #
g)
Py, /la
2500 T
AN 7
2000 .
1500 |— - i
Puc, 14. K npumepy 1
1007
! [
! Lot
500 ] | J [
q J § 5 6 7 8 8 GmecsTy
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Tabauya 3

PacueTHas TOUKA n @ L
/ 0,75 0,14 0,93
2 0,8 0,175 0,91
3 0,84 0,22 0,82
4 0,8 0,27 0,67
5 0.75 0,29 0.6

daxTHYeCKHE 3HAYeHms IMOJaul BO3Ayxa, m%/u, ® moJsuoro Aaesenus, Ila,
ompexeaseM no dopmysa:
@ =3600punD?/4;
Py ="Ppu?(2.
PegyspTaTh pacgera BNHChIBaeM B Tabi. 4.
Tabauga 4

Q, m*/u | P, Ma

2 i, PacuyeTHas TOUKA
M/e
1 2 3

1

L 4| 5‘ II 2' 3‘ 4| 5

1500 | 39 (3850|4800 | 6000f 7400] 8000 870{ 850 | 760 | 610 | 560
2000 | 52 | 51506400 8000[ 9900| 10600 1550 | 1520 | 1350 | 1080 | 1000
2500 | 65 | 6400 | 8000 | 10 000| 12 400| 13 300§ 2400 | 2350 | 2100 | 1700 | 1530

Tlo nomyueHHLIM pesynbTATAM COCTABJSEM HHIHBHAYAJNLHBE aPOAHHAMH-
YeCKHE XaPaKTepPHCTHKH, [IOCTPOGHHLIe B JjuHedHoMm (puc. 14, 6) u sorapudma-
yeckom (puc. 14, 8) macmTaGe.

AnanornuHbiM 06pa3oM MOXKHO TIOCTPOUTH KPHBLIE TOJHOIO AABJCHUS
A mo8oil YacToTHI BpalleHHsl W J000ro NHana3oHa paGoded ob/acTH

BeHTH/ATOPA, & TaK:Ke KPHUBHIE CTATHUECKOTO NABJEHHA H pacxopyeMof
MOIITHOCTH.

7. SAKOHbI NMOAOBUS BEHTHIATOPOB

3akoHH! mofo6ust (MK HPOMOPUUOHANBHOCTH) BEHTHIATOPOB YCTa-
HaB/HBaOT H3MEeHeHHe a3pONHHAMHUeCKHX TNapaMeTpOoB BeHTHUAATOPa
(mogaun Q, pasnenutt P,, P, P4y, K. T. A. 1] H N, pacXonyeMoi
BEHTHASTOPOM MomiHocTH N) TmIpW  H3MeHeHHWH YaCTOTHl BpalleHHS
Kojeca n, anaMerpa kojdeca DD M MUIOTHOCTH HepeMeriaeMoi CPemel p.

®opmyasl mepecuera yKasaHHBIX NapaMeTpoB HMEIOT CJIEAYIOUHH
BUJL:

n=var; 2._t, Pu T—( " )2; -ﬁz(&)ai (5)
Q Py ny | Ny ny
Dmvar; Qoo (Day Za_ (B M By g
& Dy, Pu1 Dy Ny Dy |
p=var, 2_j; Pu_p, M (7)
Q Py P Ny P1
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Ilepecuer gapaenuti P, u Py, TPOH3BORUTCA aHaJOrHYHO NEPECULTY
naBleHus P . Ilpu stoM Ng = 1My.

Ha puc. 15 u 16 mokasaHo, KaK [POH3BOAMTCA Iepecuer Xapak-
TEPHCTHKH BEHTHJISITOPA.

Ha puc. 15 cTpesxu yKasbiBalOT, Kax I€PeMenaeTcs ycaoBHas ToY-
Ka A, coorsercrByromaa AasHBM @y ¥ P,y NpH YBelHYEHHU 4aCTOTH
Bpamenng B 1,2 pasa, a 3ateM u guamMeTpa Kojeca B 1,2 pasa.

[Tpu moBmILEeHHH YacTOTH BpalleHHst B 1,2 pasa mojyuaem TOUKy b
{cM. pue. 15) mepecuerom:

Q=@ =012

Rg 2 2
Pr=Po (22 ) =Py 1,22

1

Taxum ke o6pa3oM NepecUUTHIBAIOTCS H BCe OCTaIbHBIC TOYKH KpH-
Boil P,,, B pe3ysbTaTe Yero moJjydaeTcss HoBasd KpuBas JaBienus P,
IJs1 TOrO Ke BeHTH/ISITOpa, HO C YacTOTOH BpameHus KoJeca, GoJbiiei
B 1,2 paza; KpuBBEEe MONUHOCTH CTPOSTCA aHAJOTHYHBIM 06pasoM IO co-
OTBETCTBYIOUIHM (OpMyJiaM Iepecuera.

Ilpu yeeauuennu B 1,2 pasa Auamerpa KoJeca BEHTHASTOPA TOJY-
YaeM TOYKY B Iepecuerom:

D 3
QsZQl(_‘z‘“) =0Q1,2%; Py
D,
2
Pus=Py (ﬁ) =Py 1,22
Dy
P,,A_
A 7
- 71 ?21?3 Pb‘l
PR
fn 1)
0 2 0

Pue. 15 IlepecueT xapaxTepHCTHKY BeH-
THJIATOpA TIPH H3MeHEeHHH uacTOTHl Bpa-
oleHHs u fHaMeTpa pabodero KoJeca

=———— KpPHBEIE JAaBNEHHA H K I A BCHTH-
NATOPA ¢ KojecoM jgHaMeilpom D, MnpH ua
¢cToTe BpamieHHs Ay, ——— TO X, ¢ KOoJje-
cOM AHaMeTpOM Di npd 4YacToTe BpalleHHS

m=12 n, —e«— 7TO Ke, C KOJECOM AHa
verpom D; = 1,2 D, npu wacrore sBpawe-
HUA Ay
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Pac, 16, [epecueT XapaKTepHCTHKH BEH-
THAATOPA TpPH H3MEHEHHH [JIOTHOCTH
nepemeraeMoif cpesst

— KPHBbi¢ AaBJEHHA H K I 7. BeHTH-
AATOPA NMPH NAOTHOCTH CPeRBl [} — — ~ TO
xe, Pr=1,5 0




CornacHo 3tuM  (opmyaam,
sHayeHnuda K. I [. YHCJIEHHO He
HaMelsiloTed, a KpHBas K. I L.
JMb [epefBHIAaeTCd  COOTBETCT-
sylouM 06pasoM BIPaBo.

Ha puc. 16 mnoxasan mepe-
cueT XapaKTePHCTHKH BEeHTHJSATO-
pa TpH YBEIHUEHHH ILIOTHOCTH
nepemeriiaemoit cpeast B 1,5 pasa.

BeceMa TIOJE3HO, IO HallleMy
MHEHHI0, HECKONEKO IVIy0iKe pac-
cMOTpeTh 10fl06He BeHTHJ/SITOPOB
H IepecyeT XapaxTepHCTHK H, B
YaCTHOCTH, VACHHTb, KaK H3Me-
HAeTCA KHHeMaTHKa IIpoTeKaione-

ro 4epes KoJeco II0TOKa HpH H3MEHEHHH YacTOThL

Puc 17 TpeyronsHHKH cKopocTeil TpH
yBeINUeHHH YacTOTbl BpallleHns pado-
4eTo KoJeca M COXPaHeHHH TOTO e pe-
WM& paboTH BEHTHAATOpA

BpallieHHsT BeH-

THJIHTOpa, ,uuame'rpa KoJieca ¥ IIJIQTHOCTH BOB,D.yXH.
BocnonbsyeMmcs CHOBa JHarpaMMOl CKOpOCTEH Ha BBEXOJE H3 KoJjeca

BenTHaATOpa (pHc. 17).
Korpa mpu H3MeHeHHH CKOPOCTH

Kojieca BeHTHIATOPA U, aGCOMIOT-

HHlEe CKODOCTH INOTOKA €, HE MEHSIIOT CBOETO HampaBieHus, T. e. (Cg);

H (Cs)s COBHAZAIOT MO HanpaBJeHHIO

, TIoJy4aeM HoJHoe nojo0ue Tpe-

YTONBHUKOB CKOPOCTeH, B Pe3ysbTaTe Yero MOXKHO 3allHCaTh:

(ws)4 - (Us)g

o (ca)2

(wa)1 (1)1

Kax 6mi10 ynmoMsHyTo, CKOPOCTD

(c2ul1 '

Wy MO¥KeT OHTb NPUHATA MpONOp-

IIHOHANBHONA PACXOLY BO3NyXa Q, B 9TOM CIyYae WMEeM:

2
Q

IMockoneky Py = p Uy Cyy, NOAYUHM:

(Pr)s P ()2 (Cau)s __ (ﬂa_)z
(Poh P (ua)1 (Cauh ny )
IuppaBmvyecknit k. m. 1. BeHTHAsITOpa 1) = P,/P,; 1nosTomy npH
h =1
(Pr)a’:pvaz __?2_)2
(Pe)1 Ppi Am
H
&:szvz"h - ‘_’}3“)3
Ny Qi Py Mg ( n )

B pesyabTate nomyuenbl yxe usBectHnie dopmyssl (5) mepecuera

XapaKTEPUCTHK TI0 YaCToTe BpamenH

a.

Jlerko yGenntscst, 4To 3TH GOpMYIH CNPABERIUBE TOMBKO OPH YC-
JIOBHH NOROGHS TPeYTOMILHHKOB CKOPOCTeli Ha BBIXOJlE TIOTOKA U3 KoJeca.
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Ws dopmyarr (5) umeem:

.
h:(ﬂ_)z ( Q2 ) . pvz:pm(_Q_?)‘,
Py ny & Qy
caenoBatensio, Toukd A uw 5 (cM. pHe. 15) jexaT Ha KBafpaTHUHoi
napaboue,

Taxum o6pasom, MOXKHO CZIe/1aTh BBIBOJ: KOFAA y OBHOTO M TOFO HKe
BEHTHJAATOPA H3MEHeHHKe NoJadr NponopiUoHaJbHO H3MEeHEHHIO YaCcToThl
Bpayienys, TO H3MeHeHNe JaBJeHUA NPONOPpUHOHANBLHO KBajaparty WM3me-
HeHRA YacTOThI BPALLEHHA H NOLA4YH, a K. I1. 1. IPH 3TOM OCTaeTCst npex-
HHM. DT0 03HauaerT, 4To Ha Ipaduke ¢ KoopuHaTamMu @ — P, u3MeHeHHe

JAaBJeHBA Pv OJIHOTO M TOI'O ke BEHTHUJIATOpPA IIPH HM3MEHCHHH HaCTOThI
BpaleHua NPOHCXOAUT 1O napaGoie

=R, (8)

rJie B — MOCTOSHHASA napabGofbl.

3ra mapalo/sa OFHOBPEMEHHO $IBIAETCST KPHUBOH DaBHBIX 3HadeHHH
K. . 1.

PaGory BeHTHIATOPA C IepeMeHHBIMH YACTOTOH BpameHHst, PacXo10M
W JdBJEHWEM IIPH COXPAHEHHH TOROGHST TPEeYTOJBHHKOB CKOPOCTEH
(koraa Qy/Q, = ny/n, u M = const) HaswBawT «paGOTOll Ha OZHOM
H TOM JKe pesKkuMe».

Herpyano noxasars, yro opmyinsl (6) CpaBefInBLI TaKkKe TOABKO
IA7id enydasi paboTht Ha OfHCM U TOM K€ pekHMe, T. e. IpH IofodHu Tpe-
YIONBLHIKOB CKOPOCTEH.

Tak, o6peMBl BO3AyXa HPOMOPUHOHAJBHBI TMPOU3BEIEHHSM CKOpO-
creil Ha mJowans ceveHus. llockonbKy naowaaw Iy H F, oTHOCATCS
JPYT K IpYyI'y Kak KBajparhl JHHeHHBIX pa3MepoB, HMEEM:

Q _ waFy 1wy (Dz )2
1

HO w,/w, = uyfty = Dy/D; TONBKO TpH NOKOOHH TPeyTOJbHHKOE,
cienoBatenbHo Q,/Q, = (Do/Dy)°.
Hanee:

_ (Pq)e p(”m) {Cay )2 .,..( Dy )2

- )
Pu1 (P11 P (42)1 (Cau)1 Dy

M ONATh TOJBKO HPH NOAOGHH TPeyroJbHHKOB CKOpOCTeH.

To e camoe MOKHO CKa3aTb H 0 dopmyiaax (7).
ITpH H3MeHeHHH IVIOTHOCTH BO3AyXa OTHOLLEHHE QE/Ql He MensercH,

TaK KaK Tojlaua BhpaKeHa He B Kr/u, a B M*/u, T. e. Qo/Q; = 1.
HOCKOJIbe HpI/l O,IlHOH H TOPI e nogade dYactoTa BpalIIeHHﬂ BeHTH -
AATOPA H JHAMETD ero KoJjeca He H3IMeHATcs, To (Uy)y, = (Ug)q]

(Cau)2 = (Cau)r MPH NOROGHH TPEYTOILHHKOB CKOpPOCTEH H
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Pyo _ Ps

Py P1

TIpu OTHOBPEMEHHOM H3MEHEeHHH YacTOThl BpaIEHHs KoJleca, ero aua-
MeTpa H TLIOTHOCTH repeMentaeMoii cpefnl OPMYJIH IepecueTa NpHMyT

BHUA:
@ () (2
G (ﬂl D)’
iﬁz(ﬂ)g(ﬁ_)zﬂ_; (9)
Pyp1 \ T . D1 01
Ny _ ﬂ)3 D2 \% 02
Ny Lﬂl ( D, ) Py

Quenp yacrto BCTpe4daeTcH HEOGXOIU/IMOCT!) VBeJUYEHHd I[10Aa4H
BEHTHAATOpA INpH COXpaHeHHH TOH 3Ke CKOpPOCTH 3a CHET YBeJuue-

HOS JHaMeTpa Kojeca.
dopMybl epecueTa XapakTePHCTHKA TIPH Py == () IPAMYT B 3TOM

cayyae BH:

_Q_L__((_Dﬂ_f; Pos 1. &:(&)2. (10)
Qs D, Py Ny Dy
Sru GopMYyJibt JErKO NOAYIHTL U3 Gopmyd (9), HOCKOABKY HMeeM:
i = =
OTKYJ1a
D, n,
Dy

T1pumep 2. BenTunsaTop, padoras Ha KaKylo-TO CETh BO3NYXOBOLOE C YACTOTONH
Bpamenus ny = 870 mun~! ofecneduBaer Q; = 6200 M3/4 npH nonHOM AaBe-

HHH Py; = 1300 ITa. Kaknre GyayT nojaua Q, H ToJHOe faBieHHe Py, BEHTHIA-
TOpa, eCJIH YBeNHHYHTL IO HaCTOTY BPAICHHSE A0 My = 1150 muz —17
Pewenue.
Qs fy 1150
=z _ =, =Q; — =6200 —— = 8160 m3/y;
Ql nq Q2 Ql nL 870 /
Py fy )2 s \*® (1150 2
=22 {2\, p,=P — | =1300 | —— | = 2250 IIa.
Pyy (nl o "‘(nl) \ &0 ) )

Mpumep 3. Benrtuasrop ¢ xomecom D, = 400 mM, paioTass Ha Kakyio-TO CeTh
BO3ZYXOBOAOB ¢ 4YacTOTOH BpameHus ny, = 1800 mMuu—!, obecneunBaer @ =
== 3000 M3/ npu noasom gasnenun Ppy; — 800 [la. Kaxue GyayT nozava Qy u
HOMHoe yaBtenue Po,, ecnu B To# Ke ceTu BO3LYyXOBONOB BMECTO YKa3aHHOTO BeH-
THIaTOpA Syler paGoTaTk BEHTHASLTOP TOrO Xe THITA, HO ¢ KoJecom Dy = 500 mMu;
44CTOTa BpalleHHss B ONHOM CAyYae HEH3MeHHAs, T. €. Ay = n; = 1800 MuH—1,
BO BTOpoM cayuae ny = 1600 mun-1, 8 TperneM —komeco ¢ Dy = 500 MM #meeT
TY ¥e CKopocTe, yTo M Kosteco ¢ Dy = 400 My, npu ry = 1800 muu —1,
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Pewernue.
Cayuat I: n,= 1800 mun-1,

@ :(29-)3; Qﬂqu(gi) »——3000( 500) 5700 m*/u;

Q Dy 400
Py [ Dy \? D, )2 500 )2
Pos ( D, ) Poe=Poy ( Dy ( 400 24 B

Cayuaik II: ny = 1600 muu—1,

B (BB aal2)(3)-

6 3
:3000( Sl ) (ﬂ)—) = 5100 m3/q;
1800 400

Po_ (8 )* (Do) (22 ) (2]
Pyt n (Dl/ ' e o ny Dy

1600 \2 s 500 \?
= s e m -~ 9 H .
800( 1800 ) ( 400 ) SRt

Cayuaii I gy = u,.

Qs fpg)z / Dy \? ‘500)2
—==| =) Qp=Q{— | =3000{——1 =~ 4650 m3/u;
& Dy ? QILDL) (400 4650 ¥/
Poa ..
=1; Pya= Py =3800Ila.
Py

8. BBICTPOXOOHOCTL BEHTUJATOPOB

Hns xapakTepHCTHKH THIA BeHTHJASTOpa, KpoMe KoshduiieHToB
MOJAYH @, NABJeHHs \p ¥ MOUIHOCTH A, OUeHb BaxKeH eme OfNHH Kpu-
TepHit — GBICTPOXONHOCTh BEHTHJAATOpPA, onpenenseMas mno gopMynel:

R e —— iy
T VEve Vi

TlocKonbKy OLICTPOXONHOCTE Onpenessercs depes Q u P,, To oue-
BHJAHO, YTO B KaXJoH ToYKe aspOJAWHAMHUYeCKOH XapaKTepHCTHKH BeH-
THAATOP OyneT HMeTb CBoe 3HadeHHe OBICTPOXOIHOCTH. XapaKTepHOH
MPHHATO CYHTATh GHICTPOXOAHOCTb, COOTBETCTBYIOILYID MaKCHMATbHOMY
K. 1. J.

BricTpoxonHocTh BIOMHe OnpeNeNeHHO XapaKkrepHayeT 061acTh NpH-
MEHeHHST BEHTHJAATOpPA IO pexuMy paboThl, TAK KaK JaeT COOTHOLIeHHe

! Tlpu gaBAenndx B Krc/mM? B Kostpc]muueﬂ'rax 71- OBICTPOXOAHOCTE

Ty 1/ T




My nojaueil, JaBJIeHHEM H 4YacTOTOH BPAUIEHHS HJIH MEeXy Kosg-

CI)H[IHeHTaMH NOAAYH U AABJICHHA.
Us ypasrenus (11) creayer, uto yem GoJblle OTHOLICHHE JAaBJIEHus

K mojayue, TeM MeHbllel GyaeT GHICTPOXOAHOCTD.
OpHeHTHPOBOUHAsT TPajallusi BEHTUISTOPOB HO GHICTPOXOZHOCTH H

06JaCcTH MX IPHMEHeHHR NpHBeleHa B Tabm. 5,

Tabauya 5
BeHTHAATOPE EH‘;,TO%?:;W‘ h
Pagmanbpivie  OHOCTYNEHUYATBIE M NBYXCTYNEHUATHE C OYeHL
VSKHM KosiecOM Aaf aasneHnil 12000— 15000 Ila “ w v 612
PaanasnpHble OJHOCTYHEHYaTHE C KOJecoM HeOOJBIIOH IMHPHHL
nng AaBpeHuid 10000—12000 Ha . . . . . . . . . . .. .. 12—30
Pajuanpible CEHOCTODOHHHE C JONATKAMH, 3arHYTHIMH Ha3an,
aas gasgienui go 2500—-3000 Ia . . I L 40—60
To e, ¢ JomatkaMu, S3arHYTHIMH Ha3afl, JAJsl Jasniennii Jo
2000 Ila 60—80
PapnanpHulie fABycTOpoHHWE BEHTHASTOPBL . . . . . . . . . . 90—110
Ocesrie BEHTHJIATOPH C JIMCTOBLIMA CHABLHO KPYUYEHHIMHA JIO-
DAaTKaMH H CO CODAMJAIONIEM AaumaparoM IS AaBjaesuit jo
1000 Ila 150—200
OceBLle BEHTHIATOPH € JHCTOBHMH CHJAbHO KPYYEHBIMH JOMAT-
KaMu fias jpasiesH#t zo 600 Ila . . . . . . . . . . . . . .. 200—250
OceBsie BEHTHJATOPEL C JIHCTOBEIMH JIONATKAMA NS JaBIeHHH
Zo 300 ITa, ¢ npoduabBERIME JonaTKaMH Aia gaeaennit fo 1000 Ila 300—400

ITo TOCT 5976—73 B 0603HaueHHH PajHANBHBEIX BEHTHJAATOPOB 1O-
cjefHHe ABe HudpH NPEACTaBASIOT COGOR BeMHYHHY CBICTPOXOAHOCTH,
4TO TIO3BOJIAET CPa3y Ke ONpeeNuTh MPHMEPHYIO 00JacTs paboTH BeH-
THASTOPA.

Bricrpoxognocts B 3HaumTenpHON cTeneHn obaeruaer BhIOOp Heol-
XOJIMMOTO MO 3aJaHUI0 THIIA BEHTUJIATOPA.

Npnmep 4. TpeGycrcs noge6pars sentunsTop Ha Q = 3 M¥/c, Py = 5000 Ila
NPH HacToTe BpamieHHus my = 1450 Mue—! u ny = 2900 muu—1.
Pewenue. Tlo dopmyne (11)
5,51, 5,5- 1450

Ny—= —P————- S e = 03,8,
_ 5000 —
]/,év_ VP, l/TV 5000

Haun6oaee Ganskumu no OLICTPOXOAROCTH ABASIOTCR BeHTHAATOpH L17-22
u I15-25; u3 nux u crefyeT cliejiaTh OKOHYATeibHbIH BROOP N0 HX HHAUBHJYaJbHEIM
5POAHHAMHYECKHM XapaKTepHCTHKAM.

ITpu ckopocT Bpamerns 2900 Mun—! GLCTPOXOUHOCTH ny = 47,6. Haubonee
MOAXONAIHM B faHHCM caydae 6yaer sentuaarop 1113-50.




I'mapa III. PABOTA BEHTUJ/IATOPA B CETH

1. TOJTHOE JABJIEHHE BEHTHJISATOPA,
PABOTAIOIIETO B CETH

IpenmooXuM, YTo BEHTHJIATOP 3acCACHIBaeT BO3AYX M3 KAKOT'0O-TO
pesepByapa HACTOJBKO GosblIOH BEJIHUHHEL, YTO CTATHUECKOE AARJEHHE
B HeM P, ., (laBlenne ofneMa BCcackBaHHA) MOKHO CUMTATh BCe Bpems
TIOCTORHHBIM, 3aTeM IlepeMelllaeT ITOT BO3AYX MO BCACHIBAIOMIEMY yJacT-
Ky CeTH BO3JYXOBOLOB H Uepe3 HarHeTaTeNlbHHI YYacTOK BLIGPACHBAET
€ro BO BTOPOH pesepByap, fiaBneHne B KoTopoMm P, .. (naBienne o6neMa
HaTHeTaHHs) TaKKe HBARETCH HEU3MeHHHM H IIPHTOM OTJIHYHEIM OT
Poye (pHc. 18).

CocrasuM ypaBHeHHE DBepHymau MeXAy COOTBETCTBYIONIHMH Ceue-
HHSAMH,

Mexny cevennamu [ — I u [7 — IT:

Py 5o+ pvF/2 = Pexyr + pvi1/2 + APse,
rae APgjc — NOTepH JaBAEHHS BO BCACHIBAIOIIEM y4YacTKE BO3JLyXO-
INosHoe ,uaBBOJ;TIea}iHe B ceuenuu [/ — [1 6ypet:
Ppp = Perir + pvi1/2 = Py + pv} 12— APje = Py po— AP,

TaK kak vy = 0.
Mexny ceuennamu [I] — 111 n IV — IV:

Pri1=Pepir +pbiin /2 = Py, yp -+ poiy /2 -+ APy,

Te puiy/2= P, — INUHaMPUeCKOe JABJEHHe BO3LYyXa HA BHIXOJE W3
CeTH.
Taxnm oBpasoM, ToJHOe gaBieHHe, pPa3BHBaeMoe BeHTHIATOPOM,

Py=Py11—P11=(Py.yr— Po.ne) + (APoc+ AP} + Py .-

I m r
It
1
11
[

T rm bi g
Puc. 18. Cxema paGoTm BenrunaTopa  Puc. 19, Cxema paGoThl BeHTH-
B CeTH JaaTopa Ha pasHble BeHTHJALHOH-
Hble CeTH
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[TojHOe JAaBJ€HHE BEHTH/IATOpa PACXONYeTCH Ha MOKPHITHE pa3Ho-
oru HaBjenuil B o6beMax HarHeTaHHsl M BCaChlBaHHsl, Ha MPeojo/eHue
noTepb B CETH BO3MYXOBOJOB M HA CO3JlaHHE JUHAMHYECKOTO NABJEHUA
Bo3ZyXa Ha BBIXOJE M3 CETH BO3JYXOBOJAOB (HO He BEHTH/IATOPA).

B oOLIUHLIX BeHTHIAUMOHHLIX CUCTeMaX, TIe JAaBleHHA B o6bhemax
peacHIBAHHA M HATHETAHHMA OAMHAKOBH H COOTBETCTBYIOT DapoMerpH-
yeckOMY, MOC/Ie[Hee ypaBHeHHEe YNpPOUIAeTCs H NPHHHMAeT BHJ:

P,=AP;+P, ., (12)

e APe = APi -+ AP[,— ofiee CONMPOTHBJEHHE CETH BO31YXO-
BOJIOB, T. €. TMOJHO® AABJACHHE BEHTHAATOPa, paboTawiiero B BenTHAA-
[[MOHHOH CeTH, PacXOAyeTcsi Ha Mmpeolo/eHHe CONnpPOTHBICHNAS 3TOH CeTH
# cO3JaHue JMHAMHUECKOTO A4BJIEHHsS] BO3AyXa HA BBIXOJE W3 Hee.

Npumep 5. [MogoGpark BenTHATOp NI Nojaun sodnyxa Q = 20000 wd/u
H3 pe3epByapa ¢ MOCTOSIHHEIM AaBlenHeM Pg e =— 1000 IMa 5 pesepsyap c nocro-
SIHHBIM #asieHneM Py pp = 1500 Ila yepea ceTb BO3AYXOBOJOB, CONPOTHBJIEHHE

KOTOPLIX NMPH JaHHOM pacxoje Bo3ayxa COcCTaBJseT AP¢ = 700 Tla; miomans
CeueHWs BHIXOJA H3 HATHCTATEJBHOFO BO3/AYXOBOLA B pesepsyap, KyJa Har€eraeT-
cd BO3AYX, F = 0,9 X 0,9 — 0,81 M2

Pewernue. CKOpOCTb BHIXOJA BO3AYyXa H3 HATHETATENBHOTO BO3JYXOEOZA

__Q@ =0
U= 3600F  3600.0,81 010 Me-

ﬂHHaMH'-IeCKOE JAABJICHHE B 3TOM CeyeHHH
Pr.c=p0?/2=1,2.6,9%/2=28,5 ~ 30 Ia.

BEHTHJ‘!F{TOP JA0JI2KeH CO3JABAThL JaBJeHHe

Py =(Po.nir— Po.no) +AP! + Py.c =(1500— 1000) |- 70030 = 1230 Ila.

BruGupaem sentnastop 114-70 Ne 8 npu n = 1150 mun~L
Ecnu o6a pesepsyapa OTKpbITh, AaBACHKE B HHX GyjeT OapoMeTpHUecKUM,
H BEHTHJIHTOP AOMKEH 00eCneyHTh JNaBAeHHE

Py=AP! 4 Pp.c=700--30=730 Ila.
Moxuo sHGpaTh TOT ke BeHTHAATOP, HO NpH 1 = 960 MuH~T,

B cooteercTBMM ¢ XapaKTepHCTHKOl BEHTHISTOpP CrnocofeH nopa-
BaTh Pas/iHyHbie 06LEMBl BO3AyXa B Npenetax Iuana3oHa ero Kpupoi
AaBneHus. PakrHuecKue MPOH3BOIHTEIBHOCTb, AdBJCHHE, HOoTpefns-
€Mast MOLLHOCTh U K. I, . BEHTHWJIATOPA, PaGoTaloNero B CeTH, COOTBET-
CTBYIOT TOUKe nepeceveHdsl KPHBOil MOAHOTO AABMEHHA BEHTHAATOPA
C XapaKTepHUCTHKOH 3TOH CeTH; 3Ty TOUKY IIpHHATO HasblBaThb pabouyeii
TOYKOH,

XapaKTepucTHKOl CeTH HasbBaeTes rpaduyecku BhLIpameHHas pyHK-
HUMOHaNbHAS 3aBHCHMOCTh MEKY PacXojioM BO3JLyXa, MepeMeimlaeMoro
U€PE3 3Ty ceTh, W BeJHYHHOH ee COMPOTHBICHHS 5TOMY HepeMEUISHHUIO.
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P
, P 142
.
Z,
%
4, % fg o= — == 2
Z d
2 [
5 ! AR
a ) 7 7 /
[r-] <
2 1
0 a 0 4, Q
Puc 20 Cxema paGoTH BeHTH- Puc 21 Cxema paBorw peHTH-
JATOPA HA CeTh fIPH MOZaUe BO3- JsATopa Ha CeTh IPH  mepemajne
nyxa B peseppyap GOJBLIOTD nasileHHii

ofnema
ab — AapaKTePHCTHKA Cel1H

ConpoTuBJeHHe HJIH, KaK €ro 4acTo HasblBaloT, HOTEPs AaBIEH
OOBIYHOH BeHTHJSAMHOHHOR CEeTH BO3LYXOBONOB omnpellesiercs ypab-
HeHHeM

I7 02 92
\Pl=A-—p—-L3 .

L - ZEp 5
HeTpynuo 3aMeTuTh, Yro I/I5i ONHOH M TOH K& CETH BO3LYXOBOLOB

BCe BEJHYHHEB B 3TOM YpDaBHeHHH, KpOMe CKOPOCTH U, ABJAIOTCH IIOCTC-
fiHHBIMH, ¥ IIO3TOMY MOXKHO HalHCATLh:

AP =h(R,

XapakTepHCTHKA CeTH WJIH, KAK €e HHOTAA HAa3HBawT, KpUBas
CeTH B KoopawHartax @ — P, sBaserca KsajlpaTHuHoH mapabomoil
Ho Takoii e mapaGomofi sB/IsieTcq 11 KpHBas PaBHBEIX 3HAUCHHH K. II.J
BeHTHIsTOpa [em. ypaBuenue (8)1.

Taxum ofpasoM, Ha rpapuKax ¢ XapaKTepHCTHKOM BeHTHJISTOpa B
KoopauHatax @ — P, JHHHM K. 0. A. (B BMe KBafpaTHUHHX mapabod
NpH JuHeliHOM MaciiTabe KOOPAMHAT) WVIM B BHIE IPEMBIX NIPpH Jorapud-
MHUECKOM MacmTabe KOOPAHHAT COBIARAIOT € JHHUAME XapaKTePHCTUKH
06bIIROH BEHTHJIAIMORHON ceTH (KpuBbIMH ceTH). Hanpumep, Ha puc. 19
pabouas ToYKa BEHTHAATOPA NMPH H3MEHeHWH TaCTOTHI BpalieHHA ¢ /i
Ha 1, NepeMelaeTcs u3 Toukd A B TouKy b npH OXHOH H ToH Xe Bemu-
YHHe K. M. JI., TOCKOJALKY JHHHH K. . A. SBIAIOTCA 34eCh TAKKE H JIH-
HUAMH XapaKIepUCTUKH CEeTH.

CienoBatenbno, pafoTa BeHTHARTOPA B CeTH 3aBHCHT He TOJbKO Of
BO3MOXKHOCTEH caMoro BeHTHAATOpa, HO TakiKe H OT CBOHCTB ceTH, Ha
KOTOpyio OH paboTaert.

BeuruaaTop ¢ 4acTOTOH BpalieHHa 7, HA CeTsIX PasfMMUHOroO Comnpo-
THBJEHus1, HanpuMep cetd I U 2 (cM. puc. 19), Gyner nofaBarth pasHbe
cObeMbl BO3JYXa H CO34aBaTh pas/iMUHblE JABJEHHA (COOTBETCTBEHHO
Toukn B un A).
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Ecai BEHTHAATOP MOXKIO HCIIOMB30BATDL TONLKO HA ABYX KOHKPeTHBIX
yacToTax BPALEHHS 11, U Mg, To OH, pabotas Ha ceTk 2, Gyner obecrreun-
paty mozauy mil Qa mpn Pos (pabouam Touka A), miH Qr npu P
(pafouas ToUKa I}

[lpu paGore BEHTHJIATOpPA HA CETb HenapaGoHYeCKOT0 Xapakrepa
nepemelnense paGouell TOUKH [IPH M3MEHCHHH YaCTOTH BpAUEHHs BeH-
TuasTopa 6yReT WATH He 1o napabole.

Hampumep, [pH Tofade BO3ayxa B pesepByap Goisbiuoro obbema,
e JaBjeHue TIpaKTHUECKH OCTAETCST MOCTOSHHBIM, TIPY H3MeHeHHH ua-
CTOTHI BpallleHUsT BeHTHIATOPa pabouas TOUKa IePeMecTHTCS 1o IPAMOH,
mapaJuienbHofi  OcH  abCiMce, HanpHmep K3 TOUKH A B Toury b
(puc. 20).

[Ipu nepenafie AaBAeHMs MexAy o0beMaMli BCACHIBAUHR M HarHeTa-
HHA paboTd BeHTH/IATOpPA Ha ceTh rpauyecky BLIpasHTCsl Tak, Kak I10-
kasano ua puc. 21. INepenan nasieHHH MeXAY YyKa3aHHBIMH o6beMaMH
Py wp— Po.ye OOO3HaumM uepes AP; kpuBas paBHBIX Nepenajos
AaBleHufl NpefcTaBieHa B BHJE NpAMOH I; kpuBaa 2 npejcTaBiseT co-
GOl cyMMy MOTEph B CeTH BCACLIBAHHA, HATHeTAHUS M JMHAMHYECKOTQ
JaBJICHHA Ha BeIXOZe u3 cerd, 1. ¢. (AP.. -+ APy) + P, Kpusag
1+ 2 — cymMMapHYI0 XapakTepuCTHKY CeTH M PasRHIbI B JaBIeHHAX
HaTHeTaHHS W BCACHIBaHM#, a Touka A sBaseTcs pabodefl TOYKO#H BeH-
THIAATOPA.

2. CTATHYECKOE OABJIEHHE BEHTHJISITOPA,
PABOTAIOBIETO B CETH

PaccMOTpHM, Ha YTO pacXojyercsl CTATHUECKOe IABJIEHUE BEHTHJISA-
TOpa, paboTaninero B CeTH NPH OTCYTCTBHH B Hell 0OHEMOB BCACEIBAHHHA
W HarHeTaHusd.

M3BecTHo, uro

Py=Pgp+ Py,
C npyroit CTOPOHBI, U3BECTHO TAKIKE, UTO
P,= AP +-P,..
CreoBateqanHo,
APe+P,..=Pgy+Py,.
[Tonyyaem BhpamkeHwe KA CTATHUECKOTO IABJCHHS BEHTUJIsITOpA:
Py = AP —(Py,—Py ). (13)

Taxum o6pasom, cratrueckoe JaBjleHHe BEHTHJSTOPA, paboTalouero
B BEHTHIAIHOHIION CETH, PacXofyerTca Ha NPEOAoJIeHHE CONpPOTHBICHHS
CETH 3a BRIUETOM Pa3HOCTH MEKJY AMHAMHUECKUM JABJEHHEM Ha BHIXOJE
BO3AyXa U3 BEHTWJINTOPA M NHHAMHUECKUM AABJEHHEM Ha BBIXOJE BO3-
BYXa H3 CeTH.

Y ypasuenus (13) cienyer, uTo MOKHO NO-pasHOMY HCIOJIB30RATh
CTaTHYecKoe 1 AHHAMHUECKOE JaBJIEHHs BeHTHJIRTOpA. ECIH HICHAAH

&
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CeYeHUA BLIXONOB M3 BEHTH/IATOPA H H3 CeTH paBHH, To P4, = P,
HP,, == AP, T. e. cTarHueckoe [aBJIEHHE BEHTHJATOPA NOJHOCTbI
pacxofyercsi Ha TPeOJo/IeHHe NIOTepb B CETH, a ero AMHaMHYeCKOe AaB-
JieHHe DaBHO IMHAMHUeCKOMY JaBIEHHIO HA BHIXOJE M3 cetd. Ecnu wxe
TJIOIAAL CeYCHHA BHIXOAAa H3 CETH CAedaTh GoJblie MJIOIAfH CeUeHHs
BLIXOJa H3 BEHTHJSTOpA, YTO JOCTHraeTcs ycTaHoBKoH auddysopa, To
TACTh JHHAMWYECKOTO JABAEHUS BEHTHJASTOPA MOKHO HCIOJIb3CBATh JIO-
HOJTHHTENLHO HA TIPEcHo/IeH e NIOTepL B ceTH. B nocnennem cayuae BeH-
THJAATOP TIPH OAHOM M TOM K€ I[OJHOM JABJEHHH MOMET TpPeoA0JIeTh
fonbliee CONMPOTUBACHHE CETH; HEoOXOMHMO TOJNLKO YYHTHIBATHL, UTO B
COTIPOTHBJIEHHE CETH NOJIAKHO BOHTH H CONPOTHRIEHHE camoro ruddgysopa,

Posib cTaTudecKoro AaBjJeHHUS] BEHTHJIATOPA JOBOJILHO 3HAUHTEJLHA
¥ IpH TIPHHSTOM B HacTosflllee BpeMs cnocobe NoAGopa BEeHTHJASATOpA Mo
MOJHOMY JaBieHHI0 06 3ToM 3a6bBaTh He caejyeT. OcobeHHO 60JbILOE
3HAUEHHE 3TO HMMEeT NpPH pacueTe BEHTHJAAUHOHHOH CETH, COCTORIIEH
TOJIBKO M3 BCACHIBAOUIeH BETBH: NMOJCUWTHIBATE CONPOTHBIEHHE BCACHIL-
Baloliel BeTBH M IO 3TOH BeJMYMHE NOAOHPaTh BEHTWIATOP, 3alLiBas
0 IHHAMHYECKOM JIaBJIeHHK Ha BEIXOJZE U3 BeHTHJISTOPA, KOTOpOe, KCTa-
TH TOBOpSH, MOKET OBITh BechMa 3HATHTEJNLHBIM, HEIOMYCTHMO.

s moacueTa THHAMUYECKOrO AABJEHHS OCEBOro BEHTHIATOPA CKO-
POCTD CJEJYeT CYUUTATL IO OMeTaeMoH ILIOWIARM, paBHOH muolagd obe-
YaHKH MHHYC IJIOMAAb BTYJNKHM KoJeca BeHTHAATopa. LEcau gHamerp
BTYJAKM KOJECa B KaTajorax He YKazaH, PEKOMEHAYEeTCS NPUHHMATh ero
paBueM 50—60% nuamerpa xoseca.

IIpu HasHUHH HaTHeTATENBLHOR CeTH AWMHAMHYeCKOe AaBiAeHue Bee-
Tia YYUTHBAeTcs, H TO3TOMY pOJb CTATHYECKOIrO JABJEHHE IIPOCTO HE
NposiBJIsieTcs B ABHOM Bujie. EciMu e BeHTHAAINMOHHAS CHCTEMa CMOH-
THPOBaHa 6€3 COOTBETCTBHA C €€ PACueToM, TO 3HAUYEHHe CTATHYECKOro
2aBJIeHUs] BEHTHASTOPA cpa3y oOHADYKHTCH.

Mpemep 6. Bapuaunt I. Beurumarop Ne 12,5 gonmxkedH mMeTh mogauy
, !
Q = 60000 w4 Boamyxa; uoreps masjeuns B ceth APc = 1000 Ila; nuowmwans
CeYeHHS BBIXOJla H3 CETH paBHA IJIOWKAH CeUEeHHs BBIXONA H3 BeHTHJafATOpa: F —
= 0,88 - 0,88 = 0,77 ™.
r
Pewenue. Tlonnoe pasiende, CoazfiaBaeMoe BeHTHAaTopoM, P, = APc +

Pn C
ﬂﬂﬂ onpereNcHHS JHHAMHYECKOro JaBJeHUSA BLIYHCIHM CKOPOCThL BO3AYXAa,

BRITEKAIIIErO H3 CEeTH!

o2 o IR o 5 s
F 3600-0,77
Pre=Pay=pv?/2=1,2-21,5%/2=280 ITa.

CrnepoBaTenbsHo,
P, =1000+4280=1280 I'la,.

BeHTHAATOP HOMKEH HMETh HacToTy spauiehns 800 Mun=1,

Bapuranart Il IlpeAnonoxuM, YTo NOSBHIACh HeOGXOAHMOCTE BKJIQYHTD
B CeTh JLOMOJHHTE/NLHOE COMPOTHBJAEHHE ¢ noTepeit AapaeHus 70 Ia, 1. e. conportus-
JIeRHe ceTH cTaHoBHTCH paBHbiM 1070 Ila. Kax ocyIuecTBHTEL 3To, He MeHSS BeHTH-
JASTOpPA H YacTOTH €ro BpAIeHHS?
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Pewe”ug. ITosHoe Aasielue, Cco3jaBaeMoe BeHTHJ’IﬂTDpGM, OCTHL:TCSI npem-
am — 1280 Ia. IloTepio nasJeHHs B zudpyaope npuanMaeM: APp = 30 [la.
HﬂHHam}{'—IeCKOG 1aBJEHHE BO3AYXA HA BbIXOAE H3 CETH

Pg.o=Py—APd —APy=1280—1070 —30= 180 Ila.

Taxoe JUHAMHYECKOE AABJEHHE MOXET GHTh [0JYUYEHD TONBKC IPH CKOPOCTH
v, =V2Prolp =V 2-180/1,2=17,4 njc.
[romans ceueHns BbIxoxa H3 cetH (auddysopa) nomxna OhTh:
Q 60 000

. L Y T
P = = 3600174 "

Taxum oGpa3oM, yeranoska guddysopa ¢ nnomanbo ceuenus axxoga 0,98 m?
NO3BOMAET BEHTHISTOPY MPEOAC/eTh MOBLINEHHOEe CONPOTHBACHHE CETH.

Bapuant III. JlonycTum, 4To [ipH MOHTAMKE BEHTHNSUHOHHOK CHCTEMEI
o Bapuauty 11 gonymena omubka — ne nocrasaen gupysop.

Pewenue. JHRaMHYECKOE JABJIeHHE HA BEIXOJE H3 CCTH OYJeT PABHO [HHAMH-
YyecKOMY NABMEGHHIO BeHTH/IATOpA:

PIK'C:PCED = 280 Ila.
HDJIHDE fasJeHHe, Co3LaBacMoc EEHTHJ]HTO})OM,
P, = AP¢ 4Py, o= 10704 280 = 1350 ITa.

Jasnenns BLIGPAHHOro BeHTHJAITOpa NpH YacTore spameHHs 800 mun—?!
HE JOCTATOYHO.

3. HEKOTOPBIE XAPAKTEPHBIE CJIY4AU PABOThI
BEHTHJATOPOB B CETH

His 6osee gCHOTO U NpasuJABHOTC NpeacTaBIeHua 00 GCOGEHHOCTAX
paGOTbl BEHTHJATOPOB B CETH BeCbMa II0JIe3HO pacCMOTPETE HEKOTOphIE

XapakTepHuIe ciiyyal TaKoH paboTei ¥ AJ1A CpPaBHEHHsi — paboTy BEHTH-
JasiTopa Oe3 ceTu.

Mpumep 7. Bentunarop paGotaer Ges cern. PaccmaTpusaem TpH cldyuas: Ges
Auddysopa, ¢ nuddysopoM, o6mas noTeps NaBAeHH B KOTOPOM MeHLile JHHAMH-
HECKOro JaBJCHHA BEHTHJAATOpA, H ¢ Anddysopom, oblas noTeps faBleHHH B KO-
TOpOM GOJiblIe AHHAMHYECKOrO NABJECHHs BEHTHJIRTOpa. JLHRAMHYECKOR NaBJCHHE
BeHTHAsITOpa Pyy <= 150 Ila.

Hac unTepecyer, xak BAMAIOT YKA3aHHLIE DA3JIHYEA HA 3HAYCHHE NOAHOCO
NaBJICHHS BEHTHJATOPA, NOCKOIBKY NOCAeLHee SIBJASETCH OLHHM H3 ABYX IVIABHBIX
¢axTopoB, N0 KOTOPHM BHGHPAIOTCA BEHTHIATOP H YCAOBHS €ro PaGOTHL

LLBenrtuantop Geca gutbdyszopa. ITocKoNBKY BEHTHJISITOD pa-
6olTaeT 6eIa CeTH BO3JYXO0BOXOB M Oea Auddysopa, ypasHeHde (12) npHMeT BUX:
P, = Pg, = 150 Ila*; craTuyeckoe nasaeHHe Pg, = 0; pexHuM BEHTHJAATOPA
CooTBeTcTBYET paCouell Touke A Ha xapakTepHCTHKe BeHTHJAsTOpa (pHc. 22).
Ha Micpe naBaeHHil ¢ JHBHell 0apOMeTPHYECKOro JAaBJeHHS a4 6 MOJHOe
hasnenne H300paxeHo cTod6HKOM P{,“.

ES [
BerHHP[ HRJekc B o603HaYeHHH P NoOKAa3EIBAeT, K KaKOMY CJAYy49aK OTHO-
CHTCH pacyert.

* %k
Maciutab so BHHManMe He UDPHHHMAETCH, MOCKO/NDBKY HAC HHTEPECYIOT He
KOHKpEeTHBle UH(pPOBble PE3YILTATHI, 2 06U IPHEUUI.
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[I. Beurtnuaaropcnuddpysopom, o6mue noTepH 4B
AEHHS B KOTODOM MeHblle [HHAMHUECKOTO TAaBJAEHU

,

Ha Boxoje H3a BeHTHAgTOopa (APxosm<Pg,). INpuuumaem nore-
-

pio pasdetns B gubdysope APy = 30 Ila, punamuuecxoe papjedse Ha Bhl-

Xofle H3 pH¢pdysopa P}}\[n = 50 ITa, a nuHaMHUYeckoe JasjeHHe Ha BBIXOAE M3

BEHTHJATOPA, KaK H paHee, P:t[o: 150 Ta. OnpefensieM craTHueckoe [fapJeHue
Ha BRIXOJe H3 BEHTHJIATOpA Io YpaBReHHIO (4)*:

t
Pl =PI AP, — P <5030~ 150:= — 70 ITa.
TTonxoe napfeHHe BHYHC/SICM 0 ypasienno (12)
11 _ap’ I an s
Py =AP + P =30+ 50 = 80 Ia,
To xe noJyuuM, onpeledsis TONHOE ZABJICHHE H3 (opMYy.TLI

Pl =Pl Pl — 701 150=80 Ia.

T

11 11
ITpu oTcyTcTBHH BCacklBaloulero sosfyxososa P, = P ..

Ha sniope 518 paBienns n3oGpamxenkl cTonOHKaMK (cM. puc. 22); Ha xapax-
TePHCTHKE peXKHM PaloTh BeHTHJASTOpPA CooTEeTcTBYeT paboueft Tourke 5. Ilo-
Iavya BeHTHASTOPa YBeJHYKHBAETCH 110 CPABHEHHIO C NepBhIM CiyuaeM, Koraa RHG-
($y30p OTCYTCTBYET, H BO3ZMOKHO yBelHuyeHHe noTpeGaseMoll MOIHOCTH.

Hast Toro uyToGbl BeHTHAATOP ¢ TakuM Auddy3opoM moaasan ToT ke o0meM
BO34YyXa, YTO H BeHTHASTOP Ge3 audpysopa, HYKHO uToBHl ero paGouell TOUKOI
Optna Touka B. D10 BO3AMOXKHO, ©CJNHM JAaTh €My MeibIuylo YacTOTy BpaueHHS,
YyeM YaCTOTa BpalleHHs BeHTHJAsTOPa Oe3 nHOpHY3opa.

III. BenTuastopcpuddysopom ofmag noreps AaB-
NEHHS B KOTOpOM GosMblue THHAMHYECKOrO JABAeHHU A

Ha BHXO/JAE& H3 BEHTHJAATODPA (AP;'; o6m.>Pgp). TprHHMaem:
' . plIl . plln
APA-:QOO Ha; P'HR:SO Ma; Py, =150 Ia,

Cratnueckoe AaBJ€HHE BCHTHAATOPA
Pl =Pl AP, — PIIl = 504200 - 150 = 100 IMa.

I ¥
i
| |
| >
| P
ra efa"( I%yﬁ Pzi}z.lﬁ.f
A

Prc. 22 XapakTepHCTHKa H 3MIOpH! AaBJeHHA BeHTHIATOPA, paboTalomero Ges cery
BO31YX0BOJOB (K npuMepy 7)

I —o6es auddysopa, [I—c puddysopom npu AP g osm<Pdo, {1l —T10 MWe, npd
AP o obm>Pdv

* 3pech H galee png ynpomeHnus Gyksa A B dopMysax onyckaercs, 32
HCKJIOYeHHeM 0003HAYEHHS IOTePh JaBJCHHSA.
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TlonHoe AABJCHHE
P — AP, + PI =200 450 =250 ITa.

Ha xapakTepHCTHKE PEeXHM paﬁo:rm BEHTHAATOpPA COOTBETCTBYET paﬁoqeﬁ
Touke i . B aTom ¢anyuyae nojaua BeHTU/MATOD2 YMeHbIIaeTCda MO CPABHEHHIO ¢ NO-

mauell senTHAATOPA Oes AHppyaopa. .
Jnsg noJy4eHHsT OAHOH H  TOH IKe TOZaiu BeHTHJATOD C Iatdy-

sopoM, y Kotoporo ofilas TOTeps JasieHHR Goabile ero AMHAMHYECKOIO JaB-
feHHs, AoJEH HMeTh GOMbIuYIo YaCTOTy BpAIUeHHs, YeM BeHTHARTOp Ges puddy-

zopa (pabouas To9ka ).
Mpumep 8. BeHrtHasTOp paoTaeT ToJAbKO Ha Bcachsawumylo cetsh. IMoreps

'
paBnenns B ceTH APpe = 200 [a; xumamMHYyecKoe IaslieHHe BEHTUNATOPA Pgp =

= 150 [la (prc. 23).
[.BeuTunaTop 6es puHdpdysopa. CorracHo ypasrenHio (12)
HoMHOE HABNEHHE BEHTHJASNTOPA

Pl—=AP. 4 PL =2004150=350 Ila,

I 7
TiK KaK B JaHHOM cJayuae Pn.c: Py,
PexxuM paGoThl BEHTHJSTOpPA HA XapakTepHCTHKe onpefelgetcs Toukofi A,
a mosHoe NaBnenHe — yuyacTKoMm AE.
II. Bestuaartop ¢ asuddysopom [lpunamaem anHamMHUYeCKoe

IaBjeHne Ha BHXxoze H3 JAuddysopa P;I# = B0 Ila, moTeps JaBAeHHS B HeM

APz = 30 Ia.
ITo dopmyne (4) onpefensieM craTHYecKoe KaBljeHWe Ha BHIXOLE ¥3 BeHTHJs-
Topa:

1 __ plI : i1

Poy=Py y+AP,— Py, =504-30—150=—70 IMa.
Moanoe naeaenne oupefensem no opmyne (12):

Py = APl AP + Pl 2004304 50:= 280 ITa.
CratHyeckoe JAaBfieHHe DeHTHJAATOPA

II 11 I
Pyy=P, —Pg,—280—150= 130 Ila.

HpoBepernnlii pacteT mo3so/iseT cAelaTh BEIBOJ, YTO BCAEACTBHE NMpHMEHe-

HH3 A y3opa pesxuM paGoThl BEHTHASTOPA H3MEHHTCH {paGoueit GygeT Touka 5
BMECTO TOURH A), TpeGyeMoe MONHOE JABJEHHE NOJYYHTCH MEHBIUHM, YeM Y BeH-

Puc. 23. Xapaktepucraka n 3MIOPLl JABJGHHA BERTHAATOPA, PaboTaIOUlero TOALKO
Ha BeackBaouyo ceth (k nprumepy 8)
! — Ges wudvbysopa; 17— ¢ AHbDY30pOM
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THIATOpa Ges augdysopa (P;‘ = 280 Ila, a P:, = 350 [la), Ho OAHOBpEMEH-
HO YBeJHUYATCH NOAaya.

Ananornusylo KapTHHY jaer H 3T0pa Aasnenwmit. CrejopaTesbHO, MOMXHO
NPHHATH MEHBLIVIO YaCTOTY BpalleHHs BEHTHJATOPA C KPHBOH XaBJEHHS P([)l.

Ecam ®e X seHTHASTOPY, pPaboTa KOTOPOre PACCUHTAHA hMa NPeOAoJeHHE CO-
npoTHBJIeHuUs ceTh Ge3 nupdy3opa, npucoeiKHETh 1HAPY30D, He H3MEH A IPH STOM
4acTOTy BpalneHHst BeHTHJATOPA, To ero patodell Toukohk Oymer Touxa 5, pacxop
BO3JIYXA YBEJHUNTCH H MOXKET BLIIBATL NOBHIICHHE NOTPeOAf#eMOH MOLIHOCTH.

I]pmuep 9. Bentdasarop paboTaeT TOMBKO Ha HATHETATEIbHYIO CeTh COMpPOTHE-
Aenuen APpr = 200 [la; numamuueckoe ZaeaeHue sBeHTHIAsTOpPa Pgpy = 150 Ia
(pHc. 24).

I.Bentuazntrop G6es nudbdysopa.

PL=AP 4+ P}, —2004 150=350 Ila;
pl,=Pl— Pl —~350—150=200 Ma.
Pexum coorsercTByeT paGoueil Toure A.

o Ianee paccMOTPHM JAOIONHHTEABHO ABA clyyas paGoThl BeHTHJISITOpa C AH-
Y30pOoM.

IpunumaeM Pp g = 50 ITa; AP;’; = 30 Ila: comnpoTusleHHs yuacTKOB
C TOCTOSHHBIM N0 JUTHHE CeueHHeM —1—2 (Il cnyuyait) u 2—38 (111 cnyuai) — pas-

HBI Mekay co6oi (APHr = 200 Ila).
I1

Bedrtrunatop ¢ nuddpysopomM B KoHLEe BO3AY X O
B o a. CornacHo ypaBHEHHIO (4) HMEeM:

Pt o =Pt +AP, — PL =504-30— 150 = —70 ITa.
[Tonnoe AaBJIeHHEe BEHTHJAATODA
P =AP, + AP+ P! =200+ 30+50=280 Ma.
Craruueckoe LasllieHHEe BEHTHAATODA
pI=pIl__pll 980 150130 Ma.

PaGoue#l sanserca Touxka 5.

IIl. Bestunsartop ¢ aHGGY30pPOM, YCTAHOBMAEHHEM
HenocpencTsedHo 3a HuM CocraBuM ypaBHeHHe Bepuyinu jas
ceuennit 2 u 3:

I 7

7 2 ¢ i 2 3

o
. # i Ceme
£ IS P ;
Ceme
A - =
Al 5 P | s o
P N /557 L @g Paz

R
. T
0 Q | N d

Pnc. 24. XapaxTepHCTHKa H SMI0PH JasfCHHE BeHTHIATOpPA, pafoTawllere TONBKO
Ha HATHETATe/BHYIO ceTh (K npumepy 9)

I — 6ea nudbdylopa; I[I —c¢ puddyzopom B xouue sosnyxosona; [/ —T1o me, nocje sedTH-
aATOpa
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Pt Py =PGly +PUL+AP
wo Py = Pplym Pl = 0; cregosarensho, PLIY, = APgr = 200 Ila.
IlosHOe JaBjieHHE BeHTHAATOPA
Pl — pIl 980 Ma,
CraTHYeCKOe fiaBJieHHe BEeHTHJAATOpa
Pl =pIt_ pIll —980—150=130 Ila.

Pafoueit siBAseTCa Ta Ke TOUKa b.

Tlpn ycraHosKe AHAQY30POB BEHTHAATOD MOMKET HMEThL MeHbllee NOJHOe Jas-
Jlenne, 4 3HAYHT, u GoJslee HH3KYIO CKOPOCTD, T. €. BLIBOAEL, CAe/MaHHLE B [IPUMepe
7, NOJHOCTBIO CITpaBeINEDl H IJA HACTOsIErc npumepa. KpoMe Toro, MoXHo Jo-
6aBHTh, UTO TIOJHOE JiaBJeHKe BeHTHAATOPA He 3aBHCHT OT MeCTa YCTAHOBKH And-
dy3opa, eCTH COTPOTHBJAEHHES TOH dYacTH BO3AYXOBOJOB, KOTODEE HMEIOT IIO-
CTOSHHYIO NJIOMAAbL ceueHH#d, oauHaKoBel. OO6wuHO AHbdysop pacnonarawr
cpasy Me 3a BEHTHJASTOPOM, TaK KaK B 3TOM C/JAyuae HarHeTaTeJbHLIN BO3LYXOBOA
HMeeT GOMbIIYIO NJA0NUANL CeYEHHS H. CJEJ0BATe]bHO, MeHbIllee COllPOTHBICHHE.

W3 npuBejeHHEIX NPUMepPOB MOXHO CIeJaTh CJAeNYIOUIHE BLIBOIEL

pexuM paboThl BeHTHJATOpPA M ero HojlHoe NaBjleHMe He 3aBHCAT
OT TOTO, KaKOH ABJIAETCH CeThb BO3JYXOBOJLOB— BCACHLIBAIOMIEH WM Ha-
rHeTaTeNLHOMH:

ycranoBKa Jauddysopa, ofmee COMPOTHBIeHHe KOTOPOro MeHbLIe
JHHAMHUYeCKOIO JAaBJ/IeHHS BeHTHJ’IHTOpﬂ, INIOHHXKaeT Tpeéyemoe TIOAHOE
liaBjleHye BEHTHIATOPa ¥ PACXOAYEMYIO HM MOIIHOCTD,

4, COBMECTHASl PABOTA BEHTHJIATOPOB B CETH

INpu ycTpolicTBe BeHTH/IALUM OYEHb HaCTO YCTAHABIMBAIOT HECKOJb
KO BEHTHJSITOPOB, KOTOPHIE He TOMBKO MPeojJeBaloT HHIUBUAYAIbHBIE
COIIPOTHBJIEHU CBOMX YYacTKOB CeTH, HO H pafoTaloT OJHOBPeMEeHHO Ha
OAHy obmIyI0 ceTs.

Bentunaropsl Moryr paforaTe HapaiesbHO, II0C/ENOBaTENBHO
OIHOBPEMEHHO llapa/iieNbHo ¥ IocienoBatesabHo. [Js coBmecTHOH pa-
60TH MOXKeT GbiTh NPHHATO /11060€ YHCJIO BEHTHIATOPOB.

[Mapanaenpuyio pabory H OAHOBPeMEHHO NapaseJbHYIO H HOCAeS0-
BATE/IbHYI0O MOXKHO OCYWIECTBJIATH B PasjW4HHX BapHaHTax IO B3auM-
HOMY PacnoJioKeHHIO BEHTHISTOPOB (puc. 25).

Hasa npaBunsHOro BIGOpa pexxumMoB paGoTHL KAMXKIOTO H3 COBMECT-
HO paBoTalOIKX BEHTHASTOPOB HYIKHO YMETb CTPOUTh Pe3YJIbTHD YOO
HIH CyMMapHYIO XapaKTepHCTHKY BCeX BEHTHJSTOPOB.

Cxema napaasenbHoii padoTsl ABYX H GoJiec BEHTHIATOPOB DEKOMEH-
Ayercst 11 yBesSHUEHHUS I10Jjauyl BO3YXa.

Ioctpoenue cymmapsoll KpHBOH JaBlieHdsi JBYX ONMHAKOBBIX Tia-
PaiTensHo paboTaOUX BeHTHASTOPOB MOKasaHo Ha pHc. 26. Abc-
IHCCH, npencraBasiomue coGOE pacxof, KaXKAOTO0 BEHTHAATOPA, CKJIA-
ABIBAIOTCH IIPH KaXKAOM 3HAUCHHY JABAEHHS.
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Prc 25 CxeMmbl coBmecTiol paGoTH BEHTHAATOPOB
@ — napanyennHas, 6 — nocneosaTesipiad; € — OAHOBPEMEHHO Tapanjenwiasd H MO0CNeaoBa
TeAbHAN

TTozaua 06oHX BeHTHASITOPOB ( 4 COOTBETCTBYeT NIepeceYeH o KPHBOL
cerd (Hampumep, cerd 2) ¢ cyMMapHOH KPHBOH JAaBlleHus, T. €, paboueii
touge A. OGa BeHTHIATOPAa CO3JAIOT OJMHAKOBbE jAaBienusi P, ,, ITo-

Jaua Kaxjoro BeHTHJASATOpPa COOTBeTCTBYeT Touke b, 1. e. Qp = 0,5 Q4.

. Puc. 26 CymMapHan xapakTepi-
1 CTHKa ABYX OIMHAKOBHIX BeHTH-

0 Q 4, Qs /4 JATOPOB, paboTalolux napad-
JeNblio

K. . g. oboux BEHTUJIATOPOB paBeH K. II. N, KaXJIOT'0 U3 HHX, HO
KpHnBas ero «pacrsiruiBacrcsa?» BAOJb abCIMCChl TaKHM OﬁpﬂSOM, YTO KaxK-
Aas TOYKa KPHBOHl JJIf OJHOrO BeHTWJIATOpPA IEPeIBHTAETCH TOPH3OH-
TaTBHO Ha YABOSHHYIO abcuuccy.

Eciu npu paote Ha KaKy-TO CeThb OJUH BEHTHJIATOP OTKMAIOWHTD,

TO BTOpoi Oyjer moaaBaTe pacxol Bosayxa Qp, T. e. Gosblie, yem
OH MOjaBaJj IIPH COBMECTHOH pafoTe. 210 OGCTOATENBCTBO Clepyer
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Puc 27, CymMapHas XapakTepH-
CTHKA JABYX pPAJOBIX BEeUTH/IATO-
pos / u 2, paBoralomux napan-
JeABHO

N @

-

-
Yyacmox
Al

YYHTBIBATb, TaK KakK IpH
3TOM BO3MOKHO YBeJHUYeHHe
pacxolyeMoil MOIIHOCTH.

B uactHoM ciyuae, KoTja
BEHTHJATOPHL HUMEIOT PE3KO
BLIpAXKEHHYIO  cepjoobpas-
HYK XapaKTepUCTHKY, pac-
CMOTPEHHOE LIOCTPOCHHE JLIsI
yuyacTKa ccasia He Oyler
npaBMJIbHEIM. Ha  3Tom
y4acTKe B pe3yJbTare He -
VCTOHYHBOCTH pabOTH BEHTHUAATOPA HEU3BECTHO KaK pacroJaraercs
KpuBas JgaBjenus [1].

SipderTUBHOCTE MapasIe bHoll paGoThl BEHTHIATOPOB 3aBUCHT B OC-
HOBHOM OT Xapakrtepa Kpusoii cetd. Ilpu pafote Ha cetsh I (oM. puc. 26)
yCTAHOBKA BTOPOTO BEeHTHJATOpa MOYTH HHYETO He JacT, Opu pafore e
Ha ceTb 2 nojaya ABYX BeHTHJATOPOB yiKe S3HAUHTENBHO [IPEBBIIIACT
1104y OJ[HOTO.

[TocTpoerne cyMMapHOR XapaKTepUCTHKH il IBYX BEHTHIATOPOB
C HeOJHMHAKOBBIMH XapaKTepHCTHKAaMU B MPHHLHUIE HHYEM He OTIHYACTCR
OT TMOCTPOEHHS JiIs ABYX ONMHAKOBRIX 1O XapaKTepHCTHKE BeHTH/IATO-

R

q

Puc. 28, XapakrepucTuxy BeHTH-
asgtopa ! ann 2 ¥ ceTH OpH OJH-
HAKOBBIX yuacTkax a8 n 68 H
OJ4HNAKOBLIX RBEHTHIATOPAX, pa-

UOTAIONIHX fapadIenio Puc 29. CymmapHas XapakTepuciihd ABYX
I — \apaxrepuernxa ROH TATODA OMHAKOBHIX BeHTHAnTOpoB I, 2, paboTa-
11— 50 e, oTHecenmas K ToOuke 8,

OHX napanneasllo KamAblil 1a  cBoem

HI — xapakreprctuha cers ae win 6a
YuacTKe cerH

43



poB. Ho cymiectByer HeKOTOpOe OOCTOATENLCTBO, JIyyuie BCETO MOSCHS-
eMoe IIpuMepoM paboThl BeHTHJASTOPOB Ha obwyio Kamepy (puc. 27).

Ilpu pexuMax paGoThl BEHTU/IATOPOB, COOTBETCTBYIOIUMX YYaCTKY
AFE, ofa BeHTHJIATOPa WMEIOT IIOJOXKHTENbHYIO TO/IaYY U, C/Ie0BaTeNb
HO, TMOJAIOT BO3JYX COBMECTHO B OGIIYIO CETh.

Ecau pexuM paboTh COOTBETCTBYET paboueli Touke 5, TO BeHTHJ/IA-
Top 2 mojaerT BO3AYyX B OOBEMEe, COOTBETCTBYIOIEM OTpE3KY d, a
BeHTWIATOP / BO3yX He nofaeT. Ilpu pexkumax paGorsl Ha oTpeske BB
BeHTHJAATOP 2 uUMeeT MOJIOKHUTENIbHYIO Iofady, a BeHTW/IATop / — OT-
PHLATEIBHYIO, T. €. BO3LYX B HeM JBHXKETCA B 0OpATHOM HalpaBJeHHH.
Bentuasitop 2 mofgaeT Bo3AYX He TOJMIRKO B OOLLYIO CETh, HO H B BEHTH/IA-
Top I, TPEOjiOIeBas €ro TaBJeHHe, B pesysbrare Yero B OGHIVIO CETh
nojaeTcss MeHbOIe BO3AyXa, ueM nojaBag Obl Bentuagrop 2, pao-
Tas OJMH.

OOBUHO BeHTHJSITOPEL PHCOSAHHAITC K 00mel CeTd ¢ MOMOLIbH)
BCIIOMOTaTe/NBHEIX YYACTKOB BO3LYXOBOLOB, CONpPOTHBJIEHHE KOTOPLIX
cJleflyeT yUuTHIBaTh (pHc. 28, yuacTku a8 u 68). B aToM ciiyyae HaHneceHue
obulefl XapaKTepHCTHKH CeTH Ha CyMMapHyIO XapaKTepHCTHKY CaMux
BEHTUIATOPOR OVAET HempaBHJILHLIM, TAK KaK CeTb CTaHOBHUTCH oDumell
TOJILKO HaUKHAf C TOYKH COEMHEeHHs BO31YX0BOJOB (TOUKa 8).

[Tostomy cHauasna cjegyer OIpeJie/UTh XapaKTepUCTHKY KaMJAOro
BEHTH/IATOPA, OTHECEHHYI0 K TOUKe coejiuHenus (kKpusyw [[), BbluM-
TaHHEM H3 OPJMHATEL XapaKTepHCTHKH BeHTHAATOpa (KpiBasd [), OpjiH-
HAT XapaKTepHCTHKH yuyacTKa ag WiH 68 (kpubas [1[), 3atem mnytem
cnoxeHua abcuuce Kpupo# [1 mocTpoUTh CYMMAapHYIO XapaKTepUCTUKY
obouX BeHTHJAATOPOB. IIpHMep TAKOTO NOCTPOEHHS XapaKTEPUCTHK
npusejed Ha puc. 29.

JlBa OAMHAKOBLIX MO XapaKTepHCTHKe BeHTHARTOpa paboTaloT KaM-
Aplfi Ha CBOeM Y4YacTKe, CONPOTHBIEHHS KOTOPHIX OJHHAKOBEI MEXIY
coCoil, a 3aTeM, HaYUHAA C TOYKH &, COBMECTHO IEePeMELAT BO3AYX MO
oBIIeMy y4acTKy 62.

Jluaue#i [/ uzobpaxeHa KpuBas [JaBJeHHS BEHTWIATOPOB P, H
P, Kpupas P,y — APg v P,, — AP, (iunna I1]) npejcraisier
coGoll KPHBYIO NABJIEHHA KayKIOTO BEHTH/IATOpPA, OTHECEHHYIO K TOUKe
nepeceyeHys ¢, NOJyYeHa OHAa BBIYUTAHHEM ODAHHAT XapaKTePHCTHKH
yyacTka a8 Win g (muuua ) W3 OpAHHAT WHIMBHAYAALHOH KpHUBOH JaB-
JIEHHSl BEeHTUJIATOPA.

CymmapHas xapakrepuctuka (P, — APg) + (Pys — APs) (nu-
Hua [V) nmonyyaercs ciomendeM aGCUMCC HHAMBHAYa/AbHBIX KPHBBIX,
OTHECEHHEIX K TOUKE 6.

Ha yuacTke cetu s 06a BeHTHJIATOpa paboraloT coBMecTHO. [TozTo-
MY B TOUKY 6 Kas/|blil U3 HUX JIOJIKEH N0JIaTh NOJOBHHY 0OIIEro pacxona
BO3MyXa, NpHYEM C OJHHAKOBLIM JaBJIeHHeM, Kak 3TO C/IeAYeT H3 caMora
NpHHUKIA TOCTPOGHHA CyMMapHBIX XapaKTepHCTHK. B WHOM caydae,
T. e, ecjd BEHTWIATOPH AOAAIOT B TOUKY & BO3AYX C PA3/IWUHLIM JaB-
JICHHEM, MOXET HabJiofaThCs HepereKaHHe YacTd BO3jiyXa o6paTHO
B BeHTHJIATOP C MEHbIIHM jlaBAeHHEeM. 3HaueHHe JaB/IeHHA, CO3TaHHOTO
BEHTHAATOPAMH B TOUKE 8, JOMKHO OHITh JOCTATOUHLIM, YTOOHI MPEOAO-
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JIeTh COTPOTHBJIeHHE OOIIEro yyacTKa CeTH ¢2 M C031aTh, Kpome TOro,
AMHAMHMYECKOe JaBlieHue BO3JyXa Ha BLIXOJe M3 3TOTO YywacTtka. Ha
puc. 29 3TOMy cooTBeTCTBYeT pabouas TOYKA A, aBIsgolAsCcA TOUYKOM
nepeceyeHna CymMmapHoi KpuBo# (vuums [V) n KpHBOH yyacTka ceTH
gz (nunua V).

Onpefienende pekuMa paloThl KaXJIOTO BEHTHJSATOPA TPOBOAHTCH
NOCTPOEHHEM, IPOTHBOHOJOXKHBIM MOCTPOSHHIO CYMMApPHOH XapakTte-
pucTHKH. [IPOBOMM rOpH30HTANIBHYIO NPAMYIO OT TOYKH A N0 KpHBOH
[11I. Tlonyuyennas Touka K He coorBerctByer pabGoueil Touke BeHTHJIs-
Topa, TAK KaK KpHBaf He NpejcTaB/afeT coBOH XapaKTepHCTHKY CaMoro
peHTHJATOPA. s nosyueHns pexuma paborsl HENOCPEJICTBEHHO CAMHX
BeHTH/IATOPCB ClleflyeT BOCCTABHTb IE€PNEHAWKYJAD H3 ToukH K
no mepeceuenus ¢ kpupo# //. Touka A, (A,) u Gymer uckoMo#i paboueit
TOYKOH.

3ameryM, YTo NOJHOe JaBjeHHe KaX/0r0 BeHTH/IATOpA

P01:PU2=(AP£3+PH)+AP,;3,

Iie MepBHE uieH IpencTaBliserT coboll CONPOTHBAEHHE ydacTKa 62 NIoC
IHHaMHMYecKoe AaBJIeHHe Ha BHIXOJe BO3JYXa M3 3TOro ydacTka (Touka 2)
NpH pacxofie Bo3ayxa Qa, a BTOPOH YJIeH — CONPOTHB/IeHYE y4YacTKa ag
uin 68.

Tlp# NmpoeKTHPOBAHHH BEHTHIANHOHHLIX CHCTeM, OOBIYHO OCYMIECT-
BASIOT NapaselbHyo paboTy BeHTHUIATOPOB, KOTJA HHIHBHIYa/lbHEIE
YYaCTKH CETH KaxKJIOoro BEHTHJIHTOPa OJJHHAKOBBI 1O CONPOTHBJEHUIO
H BEeHTUIATOpbl pafoTalorT Ha oxvHaKoBoM pexkume. Ho BechbMa yacro
HHJHBHAYa/JbHbIE YYaCTKH MO TEXHOJOTHYECKHM WK APYTHM NPHYH-
HaMm JIO/KHEL GLITh pas/iHYHBIMH IO IPOTSMEHHOCTH M IO CONPOTHBJe-
HHIO. B 3TOM c/iyuae pexcHMBl LapaJnebHe paboTarouX BeHTHIATOPOR
TaKzKe N0JKHDI ObITh pasadyHbiMu. [TosToMy HMeeT eMEBIC] PaccMOTpeTh
Cllyyad mnapa/jtesbHoi paGoTel  BEHTH/ISATOPOB, HEOJHHAKOBEIX IO
CBOMM pabouHM pPesKHMaM.

Ha puc. 30 nprBener npuMep, Korja Tpu pasiuyHLIX IO cBOeH Xa-
paKTepHCTHKe BeHTH/IATOpa paboTaloT COBMECTHO Ha OOMmYyK ceTh 20
H IpPeojioIeBaloT, KPOMe TOrO, MHIMBHAYA/JIbHEIE COIPOTHBEHUS CBOHX
y4acTKOB.

TTocTpoenne cymmMapHoH XapakTepHUCTHKH NPOH3BROAUTCH  OOBLIMHEIM
CrocoBoOM: HAHOCHM KPUBLIE JaBJeHHd BeHTHAATOPOB P,y (aunusa 1),
P, (nuuus [11), P4 (1aHus V), 3aTeM KpUBHIE JaBJEHHs, OTHECEHHbLIE
K TOuke 2, — KpuBbe P, — AP, (uuua [II), P,, — APy, (-
Hus [Vyu P,y — AP, (muuua V). Croxenne WX abcuuce faeT cyM-
MApHYIO KPHBYHW) JaBJeHHs TpeX BeHTUASTOpoB (P, — APg) +
+ (P,, — APg)) + (P,ys — APg) (mmsust VII), Koropee, Hady-
Has C TOYKY 2, yKe COBMECTHO IIPeoJIo/IeBaT COIPOTHBJEHHE yHacTKa
2d, no/DKHB! IOJaTh B 3Ty TOYKY CBOM OOBEMB! BO3AYXA C OJHHAKOBBIM
JlaBlMeHHeM, JOCTATOUHBIM VI TPEONOJIEHHST COHNPOTHBJIEHUS Yy4acTKa
2d, W co37aTh, KPOME TOTO, HY:KHOe JHHAMHYECKOe NaB/eHHe BO3JyXa
Ha Brixofie H3 ceTtd. PexcuM paloThl TpeX BeHTH/IATOPOB CIPENSTUTCA
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TOUKOH A — mepeceyeHneM CyMMapHOfl Xapakrepucruku (quHua VI/
¢ KpuBOH yuactka &d (nunua VIII).

ILIst onpejiesieRust PexUMOB paboThl KaJIOro BEeHTH/ISITOpA Hepes
TOUKY A NpOBOAMM JIHHEHIO, MapasjenbHylo ock abcwice. M3 Touex K,
H u JI, ABIAIOMMXCS TepeceueHUs MU 5TOH JUHHM C KpuBBIMH [[, [V
" VI, BoccTap/isieM MOePHEHAHKYJADPH [0 fepeceueHus ¢ KpUBBIMY [,
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Puc. 30. CyMMapHas XapakTepHCTHKA TpeX NMapasuielbHo PAtOTAKUIHX BEHT L1~
TODOB /—3&, UMEIOIUNX HEONHHAKOBEIE XaPAKTEDHCTHKH
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Prc. 31 CyMmapnag xapakTepucThKa MTH HNapaiileibHo paGoraioliux BeiTHig-
ropoB /—35, HMeoNHX HeOlHHAKOBEIE XaPaKTEPHCTHKY
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[1] n V. TMonyyennste Toukn Ay, A2 n A, COOTBETCTBYIOT pafounn pe-
JKMMAM KaMoro BeHTHIATOPA.

Takun 06pa3om, BEHTHASTOP B 06ECHEUHBAIOT CIEYIOMUE [TapAMET] bi:

BeHTHAsTOP [ — mojauy @ u JAaBaenue P, = Poa - APg.:

BEHTHASATOp 2 — mojauy Q, u faBaeHwe P,, = P.a + AP/

BEHTUJIATOD 3—~nonaqy Qs u naeirene P,3; = Pya + APg.

Motepy nasaeuda AP,,, APé, u AP, TOACUHTHIBAIOTCH B COOT-
BETCTBHM ¢ 06BEMOM BO3/lyXd, UIPOTEKAIOMEr0 4Yepe3 KazKinii yuya-
CTOK, T. €. Qy, Q, ¥ Q.

bBonee cloxHOA A5 MOCTPOEHHS XapaKTeDHCTHK, HO BecbMa pac-
IPOCTPAHEHHOH B NMPAKTHKE BEHTW/IALMH fABAAECTCA YCTAaHOBKA B CETH
pa3JiHYHbIX 110 XapaKTepHcTHKe BeHTHASATOPoB (pHc. 31).

Ins ynpouleHHs HOCTPOEHHs CYMMAPHOH XapaKTepPUCTHKH JAOMy-
CTHM, YTO CONMpPOTHBJ/IEHHSI Y9acTKOB CETH OT BEHTHJIATOPOB 2, J, 4, &§
10 TepeceueHUsl WX C MarkcTpasibHLIM BO3AYXOBOJAOM HHUTOXKHO MaJIbl
M TO3TOMY HX He yuuThBaeM. [[aBJeHHsi BeHTHISTOPOB P, — P4
onucanb COOTBETCTBEHHO JuHHAMH [ — V.

Bentunstop 1 obenyxuBaer y9acTOK af, €ro xapaKTepHcTHKaA,
OTHeceHHas K Touke 6, P, — APg; npeicraBaera Ha puc. 31 anHuen
V.

Hauwnas ¢ TOYKH 6 B cerb MOCTYMAeT BO3AYX OT BeHTHIATOpa 2.
CymMapHas xapaKTepHCTHKa BeHTHJaATOpoB [/ W 2 B Hadalle ydacTKa
68 (cpasy 3a TOuKkoll 6) mpencTaBitena KpuBoi P, — APgs - Py,
(manua VII); ux cymMapHOll XapaKTepHCTHKOH, OTHeCeHHOH K KOHIY
3T0ro yuactka (K Touke 8), Gymer kpuBast P, — APg -+ Py —
—APg, (nunua VIII).

AnajoruuHbplM 06pa3oM IOJYYNM KPUBBIE:

Poi—APgs +Pyy— APy -+ Pyy (miaus [X);
Py —APgs 4+ Ppa— APgs+ Pys— AP, (unusa X);
P, —APzs+Py~—APg + Ps— AP+ P,, (mumna XI);

Py —APgs+ Py~ APbg+ Py — APy - Poy— APy (nimua XIT),

P, —APgzs+ Pyy— APy + Ppy— AP, +-
+ P,,— AP+ P,y (muuus XII).

[Mocnenss KpuBas sBJIfAeTCs CyMMapHOH XapaKTepHCTHKOH Bcex
NATH BEHTUIATOPOB B 3ToH cucreme. Eciu kpusas X[V gsjserca Kpu-
BOH yuacTka de, TO Touka A COOTBETCTBYET COBMECTHOMY DPEXKHMY pa-
GOTLl BEHTHASTOPOB.

Hnsa onpeaeneHus pexuMOB paboThi Kaxkjoro BeHTHJAATOpa B OT-
JeIbHOCTH C/IefyeT MOCTYIHTL TaK KE, KaK M B clIyuasX, T0Ka3aHHbIX
Ha puc. 28 u 30.

ITpoBosum 4epes Touky A npsMyio, NapajsiesbHYI0 OoCH aberucc.
Benrunatop 5 paboraer TOJNLKO Ha MPEOjioJieHHe CONPOTHBJACHHA yua-
CTKa fe¢ H, CIeJOBATENbHO, JOMKEH CO3MaTh IOJIHO® JaBieHHe Pga,
coorgeTcTByOIEE Touke A, siBjfoweiica pabodel TOUKOH 3TOr0 BEHTH-
JATOpA.
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BexTtunsitop 4, nomuMo ofimero ATA BCeX BeHTHSTOPOB CONPOTHB-
nendst APj,, npeojosieBaeT elle CONPOTHB/IEHKE ydacTKa 20. IToCKO/Ib-
Ky KpuBasi X// apisiercs cyMMapHOH XapaKTepUCTHKOH BeHTHJATODOB
1, 2, 3, 4, otnecendol K Touke 9, TouKa K COOTBETCTBYET COBMECTHOMY
paboueMy pexHMY, CO3/aBaeMOMY 3THMH BeHTHJIATOpPaMH Hemocpes-
CTBEHHO Tepej TOUKOH 6. BoccTaBiafsd NePHeHAHKYAApP H3 TOUKH K
1o mepecevenusa ¢ kKpueoH X/ (Touka M), nonyvaem orpesok KH, npen-
CTaBASIOMUE coGOH CONPOTUBIEHUE yYacTKa 20 NpW JaHHOM pacxoje
Bo3ayxa. CoepoBaTesbHO, TouKa / COOTBETCTBYeT COBMeCTHOMY pabo-
yeMy pexumy BeHTHasTopoB I, 2, 3, 4, oTHeceHHomy K Touke 2. Ilo-
CKOJIBKY BEHTHJIATOP 4 HHKAKHMX APYTHX CONPOTHBAGHHH Goublle He
npeojoseBaeT, TO CO3laBaeMoe HM JaBJeHHe TaKxKe oNpejesercs Tou-
Koit H. Jlns onpenenedns paGouero pekuMa BeHTHAATOPa 4 MPOBOLKM
TOpPU30HTaJMb 10 KpuBoil [V, B pesyiabraTe yero noJydaeMm palouyio
TOUKY A,.

AdanoruyseiM ofpasoM mnoayyaeM Touky JI, XapaKTepH3VIOULYIO
COBMECTHBIA pabounil pex<uM BeHTW/IATOPOB [, 2, 3, OTHeCeHHBbIH K TOY-
Ke 2. 3arem moJiyuaeM TOYKy M, cooTBeTCTBYIOLLyio paboueMy pemuMy
3TUX e BEeHTHJISTOPOB, HO OTHECEHHOMY YXKe K TOuKe 8, W, HaKOHel,
nonyuaeM Touky A g, UpelcTaBIaiomyto coboll pabounil pesKuM BEHTHIISA-
Topa 3. Tem ke cnocobom noayunuM paboyue Touku A, ¥ A,

TakuMm o6pa3oM, BEHTHIATOPH [0JKHE 00eCIHeyHThb CJjleJyIoILue
paboure napaMeTphl:

BEHTHJIATOD J — MHofavy Qs ¥ JaBjeHue

P,,=Pya;
BeuTUAATOp 4 — nNOjayy @, U AaBJeHMe
Pyy=Poa-+ AP,
BeHTHAsATOR 3 — NoAauy (3 U AaBjaeHHe
P,y ==Pya+ APz - AP,
BEHTHAATOD 2 — nojady &, ¥ AaBleHHe
Poo=Pya+AP.y-+ AP;. + APgy;
BenTHAsITOp I — nofauy (y W JaBieHHe
P, =Poa+ AP:p+ APs: + APgy 4 APge.

Huoraa, moMUMO YKA3aHHBIX COMPOTHBJEHHH, KAXKIBI W3 BEHTHJISA-
TOPOB TNpeojoJeBaeT CONPOTHBJEHHE BCACHBAIGIIAX VYACTKOB CETH
(nanpumep, oTCOCOB OT KaKuX-1HOO MeXaHu3MOB). B 3TOM ciydae Bme-
CTO XapaKTepUCTHK CAMHX BEHTHJIATOPOB CJAefyeT 6paTh HX KPHBLIE 1aB-
JIeHYs, OTHEeCeHHBIE K TOYKaM, TJe 5TH BEHTHJIATOPH BKMOYaKTces B 06-
Y10 MaTHCTpaJlb.

BecbMa Takike pacnmpocTpaHeHHOH ABJfeTcsl mapasiennHas paora
BEHTUJISITOPOB NpH MNepeMeHHOM ConpoTuBAeHuu (puc. 32). JIBa BeH-
THAATOPa, paboras KaXKLbi Ha CBOeM y4acTKe, COBMECTHO MpeojoJe-
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BaioT obllee CONMPOTHBJCHHE Y4YacTKa 82; Ha YUacTKe ag BeHTHAnTOpa [
YCTAHOBJIEH JPOCCENbHLI KiaamaH. KpHBble AaBlIeHHA BeHTWIATOPOB
P, u P,, npejcraB/ensl Ha puUc. 32 COOTBETCTBEHHO IHHUAMU ] H [],

CrpouM cyMMapHylo XapakrepucTHKy P,y + P, (mumus [17]),
npeHebperasi Ajd YNPOMIeHUs 3alaud CONPOTHBIEHHWAMH Y4acTKOB ag
u 8. llepecevense (Touka A) cyMMapHOH XapaKTEDHCTHKH C KpPHBOK
obieit ceth 62 (uHMA [V) npejcTaBifeT coboit OOMIMA pexKiM BEHTHIs-
TOPOB NIPH HOJHOCTBIO OTKPHITOM JApOCCese, T. €. KOTJa OH ele He co3-
1aeT CONPOTHR/IEHHs, B 9TOM ¢/1yuae HHAUBYAYaJbHEE paboyHe pesKuMbi
BEHTH/IATOPOB onpejensiores paGouumi Toukamu Ay u A,. Ecan xe
Jpocceib NOJHOCTBK) 3aKPBIT, TO B OOINYIO CETh MOMAeT BO3AYX TONBKO
BeHTH/IATOP 2 ¥ ero pabounii pexnm onpegensierca Toyko# 5. Ipu npo-
MEXXYTOUHBIX HOJIOKEHHAX jpoccess oOmui pabounii pexxuM ompeje-
JIETCSt TOUKaMH, PacrojioKeHHHIMH Ha yyacTKe KpuBoft AB.

s mpuMepa MOXKHO pacCcMOTpeTh TaKOe MOJIOKeHHe Jpoccend,
Korga obMil peXuM BeHTW/IATOPOB ompejenseTcsa Toukoli B. B 3tom
cayuae pabouuit pexXUM BeHTHJATOpa 2 COOTBETCTBYeT Touké I, a pa-
Gouufl peuM BeHTHJIsATOpa I HOMKEH OlIpeleuThCH KaK pasHocThb ab-
cuvec BE w 'E. OrioxuM 3Ty pasHOCTb, T. €. OTPe30K, paBHHIR
orpe3ky BIl', OT oCh OpAMHAT U WOJYYUM TOYKY [, mpeacTasIfiouy
coboil patouufi pexumM BeHTHAaATOpa / BMecTe ¢ JpocceseM B 3TOM Mo-
noxeHunu noeopora. KprBas jaBjeHHs 3TOTO BeHTW/IATOpA BMecTe C
JpocceneM TIpejcTaBieHa Ha puc. 32 NYHKTUPHOR KPUBOI, NpOXOasLei
uepe3 TOUKY [ (IO aHa/JIOTHU NOCTPORHUS XapAKTEpUCTHKY BeHTH/IsiTOpa
C CONpOTHBJIEHHEM Kakoro-1ubo yvactka cerd). Boccrasus nepre-
AMKYJIAp U3 ToukH [, mosyuuM Touky /K, mpejcraBisiolyo coboil pa-
Gouuil pexxuM HermocpeACTBeHHO CaMoro BeHTHasTopa 1.

NMpumep 10. TpeSyercs nogo6pars BEHTUSATOPH! K BEHTHIALHONHON cHCTeME,
cXeMa KoTopoii NMpeAcTaBjeHa Ha puc. 33; nofaya 100 000 wm3/4; conporusaenue
r
yuactkos af APg6 = 250 Ila, conporuBiienne yyacTka g BMeCTe ¢ IMHAMHYECKUM
r
IaBJeHHeM Ha BHIXOJe H3 ceTH cocTasasaeT APgs = 450 Ila.

Peweriue. TlockonbKy JBa BEHTHJIATOPA COBMECTHO OGCAYKHBAIOT TOJBKO

o6muil yyacTok cetTH 08, OHH XOJUKHH JlaBaTb BMecte 100 000 wm3/u Bosuyxa mpu

r
naeiaeHuH APgs = 450 Ila (Touxa A). CregoBareanHo, KamAbli H3 HUX AOJXKEH
nofarars 50 000 m%/u npu ToM ke paBneHuH (Touka 5), IPeOjoJIeB CONPOTHRNCHHUE
r
PaspenbHLIX y4acTKoB ceTH APges == 250 ITa. Takum ofipadoM, Yepe3 ToYky B
JIOAXKHA NMPOHTH XapaKTePHCTHKA BEHTHJAATOPA, VIKE OTHECeHHAs K TOYKE COeNH-
HeHus BO3AYXOBOAOB O (KpuBasi [). XapakTepHCTHKA Ke CAMOTO BEHTHIATOpa
r ’

JOJKHa NPOHTH yepes TOUKY B, cOOTBEeTCTBYWOILYIO ZRaBieHH10o APge + APas =
= 450 - 250 = 700 ITa. Kpusasa /// npencraBaser coGoli cyMMapHy10 Xapak-
TEPUCTHKY OGOHX BEHTHJASTOPOB. Takue YCJOBHA MOXKeT 00eCHeudTh BEHTHAATOD
[[4-70 Ne 12,5 ¢ wacToTokt BpameHusa 650 mun ! (xkpupas I[).

Npumep 11. TpeGyerca onpelenuTh padouyre pekHMB BEHTHJASTOPOB, yCTa-
HaB/IHBAaeMbIX B BeHTHIAIHOHHOH cHcTeMe IO cxeMe, NpuBejeHHo# Ha puc. 30.
Pacxonn Bosayxa Q; = 3000 m¥y; Qp = 4500 M3/u; Qz= 6000 wm3/u.
Conporunnenne yyacTka 20 (BMecTe ¢ AMHAMHYECKYM JaBNeHHEM BO3JAyXa Ha Bhbi-

’
Xone U3 3T0ro yuacrka) AP:s = 400 Ila; conpoTuBJeHUS APpYyTHX yYacTKOB Ce-
I r r
T™H APg. = 100 Ila; AP6z = 150 Ila; APgz = 200 Ila.
Pewenue, Cymmaprbit pacxol Bo3gyxa

Q4=0Q1 Q2+ Q3=3 00045006 000=13 500 m3/u.
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STOMy pacxony COOTBeTCTBYET IIOJHOE JapJdeHHe BeHTH IH1G[ 0D PUA ]

/
= APep — 400 fa J[lamee mocTymaeM aHaNOTHYHO TOMY, Kax GbhliO 10ACHEHO
npu pasbope BEHTHAANMOHHOMA CHCTeMH, NpeicTaBaenuolt Ha pue 30 B pesyns-

Tale NOCTPOEHHT NONYUHM TOYKH Ay, Ay, Ag, siBAAWOMLHECH PaboUUMH pe LHMAMH
BeHTHJIATOpOB 1, 2, &

Biiue GBUIO NOKA3aHO, YTO TAKYIO 3aJa¥y MOXHO PeMmHTh 2HR2TUTHUECKHM
nyrem
Py1 =P, 4+ AP, =4004-100=>500 Ila,
P y=P,4+APL, =400} 150550 Ia,
P,3=P, 4~ AP!, == 400200 = 600 Ila

fipumep 12 TpeGyercs onpenesuTs paboude peKHMH BeHTRJATOPOB, YCTd-
HaBJHBAEMBIX B BEHTH/ALHOHNON cucTeMe Mo cXeMe, npubeleHHon Ha puc 3l
Pacxognl  Bosayxa Qp = 2200 m¥u, Q,= 1200 v*u, Q5 = 3800 m3u,
Qe — 2200 P4, Q5 = 1000 wi/u. Conporusicune yyacTKa Je (Bmecre
C IMHAMHYECKHM NABJeHWEM BOsiyxa M3 ceTH) APae = 800 [Ta COTPOTHBJICITHA
APYTHX  yYacTKOB APas = 200 Ta, APge = 50 Tla, APs = 300 [la,
APzp = 100 Ila

Pewenue Cymmapuuii pacxox sosayxa Qy = Qp -+ Q3 + Qs + Qs +
+ Q5 = 2200 4 1200 -+ 3800 - 2200 -+ 1000 = 10 400 m3/q

ITOMY pPacXoLy BO3KYXA COOTBETCTBYeT MNOJHOC JaBleHHE BEHTHISTOPOB
Py, = APL. = 800 Ila

AHaJIOrHYHO NPefHAYILeMy 10Jy4aeM

Pg=P, =800 IIa,

P, +P, s+ AP}y ==800 - 100 =900 Ila,
P,y==Py 4+ APL5-1- AP/ =800 100--300 = 1200 Ia,
Pyy=P,s1AP.34- AP/, + AP/, =800 1003004 50 = 1250 Ia,

P, =P 4 +AP.y+AP,, AP} + AP 5 =800 1004300 -+504 200 = 1450 Ila

Tipumep 13. Tpebyerca ompenendTs patodne peikMMbl BeHTHJIATOPOB, YCTa-
HamJiuBaeVbiX B BeHTHIANWOHHON CHCTeMe, N0 cXeMe, NpHBelehHon Ha puc 31,
HO C HHJMBHAYAJNBHBIMH CONMPOTHBJAEHHSIMH y KaMJOro BeHTHIATOPA, MpeACTaB-
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JIAIOIUMH cofoit BCACBIBAIOUIHE YYaCTKH BO3AYXONPOBOJLOB. COHpOTHEﬂeHHH ux

NpPEHHMAEM OJIMH AKOBBIMH APs = 130 ITa. Pacxons BO3/lyXa H CONDPOTHBJICHH S
YUYACTAOB HarHeTaresbHol ceTH Te Xe, wro W B IpuMepe 12,

Pewienue. Jlna wnacrosimiero npumepa CNpaBefTHBO pelueHHe, INposejeliHoe
B TIPEIHAYINEM rphuMepe, HO TOYKH Ay, Ay, Ag, Ay, A ABAAIOTCA paboyHMH TOU-
KaMHd BCHTHJASTODOD ¢ YYETOM CONPOTHBNeHUH BCACKHIBAIGINAX YYaCTKOB. [ins nony-
YCHHA [J0BJAEHMH HENOCPeACTBEHNO CaMHX BEHTHJATOPUB CJeflyeT K 3HaYeHHAM

’
Py Pygs Pyss Pyys Py noGaBrth snavenne APge.
B pesyarrare nosyunm:

Pos=P AP, =800 130==930 Ia;

G6e

Pyy=P, AP, L AP! =800+ 1004 130=1030 [1a u 7. 1.

CveMa mocneACRATeNbHONA PAGOTEl BEHTHASTOPOB IPUMEHseTCH IJIfl
yDenMYeHus BeJHYHHBI JABJeHHUS,

TloctpoeHue cyMMapHOH a’poJHHAMHYECKOH XapaKTCPUCTHKH II0-
chegoBatelbHO DaloTalomKMX BEHTHJIATOPOB MOKA3aHO Ha puc. 34; or-
pes3kH, mpeacTaBasiioulEe coO0H JaBAEHUS BEHTUJISTOPOB TIPH KAMIOM
3UAYCHUI PACXOAA BO3AYXA, CKJAABBAIOTCH.

DPdeKTUBROCTL paboThl onpesesseTcsl, Kak 0ObIYHO, NepeceyeHuem
cymMapHofi xapaxTepucTHxH cetH. IosToMy ycTaHOBKA [10C/IEJIOBATEh-
HO PABOTAIOIINX BEeHTWIATOPOB HenecoolpasHa INMpH MAJEIX [ojavax
BO3nyxa (KpuBas ceTH ) W MeHee BHIIOAHA MpH COJBIIMX TOjaYax
(kpumast ceru 2).

[MocnenosarencrHas pabora BEHTHIATOPOBR C PA3HBIMH XaPaKTCPUCTH-
Kamil MOXKET elfle 0oJlee OTPaHHINTL YYACTOK PalldoHanbHON uX paboThL.
Hanpunep, B cayyae, NpuBeeHHOM Ha puc. 35, paGoTa Ha pexHMax,
Koiza pafouafi TOUKa HAXOAHUTCA INpaBee TOYKH A, CONPOBCKAAETCH
NoHHKeHUHeM ofjlieli BeJTUMHHE! JAaBACHHS .

IlpumepHo Ta e KapTHHa HabmofigeTcsi I OPH COBMECTHOM pabore
BEHTIIZIATOpA 11 ecTecTBeHHOH TATH (pHc. 36).

TcrecTeennast Tara BLIBLIBASTCH TENJIOBEIM HOIMNOPOM B IOMENICHHH,
Yew Gosbitie yepes aTo noMelleHHe POXOAUT BO3AyXa, TEeM MeHbIIe OH
ycneBaeT HarpeBaThes M TeM Menblle Oyzer Beqdunna tarin. Coorser

CTBEHHO 3TOMY XapaKTEpPHCTHKa ecTectennoft Taru P, — [ (Q) npes-
CTaB.INET coB0f NPAMYIO, CHIRKAIOYIOCSA IPH YBEJIHYEHHH PACXola BO3-
AyXa.

Ilpa perxiivax paGoTsl caepa ot roukd A (xpuBas cetit /) BBeAcHue
B padoty BCHTHJIATOpa ONpaBjaHo, NpH pexunax paboTel crpasa oT
roukn A (Kpupasg cetd Z) HepaUHCHA/BHO.

ITonaun Bcex MOCHENOBATENbHO BKJIOUEHHBLIX B OJIHY CETh BEHTH-
JSiITOPOB AOJIKHEL OBITh CLAMHAKOBEIMH, €CJAH TOJNBKO MEHAY HHMH HeT
Kaknx-Ju6o OTBETBJIEHHUH 15 BHIIYCKA BO3AYXA.

Cxema oaHOBPEMEFHO MAPANICILHON K NOC/IeioBaTe bHOH PaboTsl
HeCKOJBKMX BeHTHJATOPOB BCTpPeuaeTCs BechbMa YacTo.

Hepsuwit cxyuait (puc. 37). Bearnaartoper I 11 2 umeior pas-
JUUHBIE XapaKrepucTuku (Auauu [, [1), Bentuaaropnl 3 U 4 — OllHa-
Kopule (uuusg {/7). CTpOUM De3yJbTHPYIOIOHE XapaKTePHCTHKH ABYX
IOC/EI0BATeNbI10 PABOTAONA BeHTHIATOPOB KaXKjod u3 Bersed, oT-
HECEHHBIE K TOUKE 8. IT0 OYAYT KpuBble Py + Py — APy, (aunus V)
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Puc. 35, CymMmapHas xapakTepH-
CTHKa JIBYX Pa3HBEIX BeHTHJAATO-
poB J, 2, paboTalOUIHX MOCAen0-
BaTEJNBHO
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Puc 36. Cxema nocregoBaTelb-
HO# paGoTHl BEHTHIATOPA H ecTe-
TN CTBEHHOH TATH
i g temsl I — xapaKTCpHCTHK2  BCUTHXSTOPA,
Il — xapakTepHcTHKa ecTecTBennol
e — tarn; [II — cymmapHas Xxapakre-
Sy o PHCTHKA
0 & g
3
-7, r

H Pys+ Puy— AP, (uumst VII). Dtu nse BerBu pafortaior mapas-
JeNbHO, H HX CYMMapHasi XapaKTepHCTHKa (VIS BCeX UYeThlpeX BEeHTH-
JSITOPOB) npeAcTawieHa KpUBOH (P, ++ Puy — APg) -+ (P,s +
+ P, — APg,) (nmuuus VIII). YuactoK 62 peoio/ieBaeTcsi COBMECTHO
i nosToMy Touka A ABasercs paoueil Toukof Beelt ycranoBkH. Kpusas
y4acTKa 62 TpelcTaB/ieHa annuei [X.

PexxuMbl paGoThl KaKAOTO BEHTH/IATOPA ONPENENsAIOT YXKE H3BecT-
HBIM nyTteMm. M3 toukn A mpoeojutcs npsimast, MapatienbHas ocu a6-
cuucc. Touka K onpesensieT peKHM COBMECTHOH patoThl BeHTHASTOPOB
3 u 4, oTHeceHHBIA K TOUKe 6, a TouKa JI — pexKuM BeHTuIsTopoB I u 2,
OTHECeHHHIH K To# e Touke. llepeceueHHsa TNepneHIHKYASAPOB, BOC-
craBieHHBIX 13 Touek K u /I, c kxpusuMu VI u IV naaytr paGouue ToYKH
COOTBETCTBEHHO JIBYX BEHTHJASATOPOB I, 2 H ABYX BEHTWIATOpoB 3, 4, a
TepeceueHHs C KPHBbLIMU JABJEHHS BEHTUIATOPOB, T. €. TOUKH A;, A, u
A4, A;, COOTBETCTBYIOT pabOUUM peXKHMaM 3THX BEHTH/IATOPOB,

MoxHO CcOCTaBHTL clienylomue pageHcTBa: @ = @y Qs = Qg
Qs = Qi+ Qs=0Q+ Qs
PUI+PU2_APL;E: vA = Apsfa;
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Puc. 37. [lepBuii cayuaii  oaHCBpeMEHHO Puc. 38. Bropofi cayuail opso-
noche 0BaTeNbHOM H NapaJielsHoll pafoTel RPEMEHHO ToChe0BaTebHOH W
BEHTH/IITOPOB napanneibiod paboThHl ReHTHJA-
TOPOB
oTcloza , 25" s
’ +
Pv1+P02: APBE+Apu87 7‘ Z‘ZfD 3 0
’ ro,
P03+P04~AP50=: va = APg; & ¢ s
OTCIONA b,

Pv3+Pﬂ4:APt;a“l"APés-

[lpn wmanuguu  Ooabliuero
gucha  BeTBeH H  GOJBIIETo
qUcJa BEHTHJAATOPOB B KaK-
Joft BEeTBH 34ajada pelaercs
TeM XKe CITOCOBOoM.

Brtopoi cay4dati
(puc. 38). XapakrepucTHKY
BenTuaAsATOpoB I H 2 (nunus f)
OJMHAKOBE],  CONpPOTUBJ/ICHHUSA
VUACTKOB (8 U 06 TakKmxe OlH-
HaxoBul. CTPOUM KpHBYIO P, —
— AP;,unu P,,—AP;, (nvaAs
I1); sartem CTPOMM CyMMapHYIO

&
KpHBy}O JAA8 BEHTHAATOPOB 4 a "
I 9 (P AP! ) i1 Puc. 39. Tpernit cayuait onHOBpemenHy 1o-
H 2 as, clefoBaTelbHOM H MapanaenbHoii padoThbl

+(Pys— APg) (uanst [VY U pentuastopos

CYMMapHYIO KpHBYIO A BCex

BegTHASATOpOB (P, — APg) + (P,, — APg,) + P,s (nunus
V). Us paGoueit Toukn A onyckaeM NeplneHjHKyJIdp [0 Iepece-
Yenus ¢ KpUBOH P, q (muEuA [[[) u KpuBoil (P, — APg) + (Pyy —
—APg) (munus [V). Touka Ajg COOTBETCTBYeT peRHMY paloThl BeH-
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THsITOpa 3; PEMHMBI paboThl BEHTHASTOPOB I W 2 HoayyaeM ViKe H3-

BECTHBIM CMIOCOOOM——TIPOROIMM TPAMYIO H3 Touku K jo Touku JI M Boc-

CTaBAsseM W3 TOCAefHEeH MepNeHAHKYAAp A0 ToukH A, (touku A,).
B stoM cayuae uneem

Py Py = APl Py 0P,

Tperuit cayuai (puc. 39). Hucio BKIIOUEHHBIX MapasLiesbHO
BeHTUNATOPOB OBIBAET DA3JIHUYHBIM, YTO HEe H3MEHSIeT NPHHIUMHAILHOL
cXeMmbl BEeHTHUIALHOHHON cucTeMul. Bentnasroper I, 2, 3 paforaior na-
pa/ieNtbHo, a8 BEHTHAATOP 4 — IHoc/efoBaTe/NbHO ¢ HuMi. Kpome obel
CeTH KaMJblfi M3 Napa/Jie/bHO BKJIOUEHHBIX BEHTHAATOPOB OOCIYIKH-
BaeT elle HHAHBHAYANbHLIH YYACTOK, a Bce YeTHIpe BEHTHJIATOpA 0GCay-
JKHBAIOT OOWHI yYacToK cetH Oe.

Mmesa xapakTepucCTHKH BeHTHJAATOPOE [, 2 ¥ 3 5 BUJIE KPUBBIX JiaB-
Aerust Py, Poout Pog (aunun I, 11, 117), cTpouM yiKe H3BECTHLIM CIIOCO-
Gom kpusble P,y — AP., Py — APG u Py — AP,y (numuun [V,
V, VI); sateMm CTPOMM CYMMapHYIO KPHMBYIO [Jf BEHTHAATOPOB [ u 2,
OTHeCeHHVIO K TouKe &, (P, — APg) + (Puy — APG) (muuua VI]),
a4 NOTOM W KPHBYIO, O1THCCEHHYIO K Touke 0, (Py; —APg,) 4 (Py—
— APg)— AP}y (nuausn VIII).

CyMMHpPYA TIOC/IEATI:0K KPHABYIO C XapaKTepHCTHKON BeHTHAsTOPA 3,
OTHECEHHOH K TOYKe §, moaydaeM KpHBYR (P, — APg) + (P, —
— APg) — APy + (Pyy— Pgy) (muuua  [X); sareMm, CcKa4AbBag
OpAMHATH! 3TOH KpUBOH M KPpHBOH P, (unuA X), MONYUYHM CYMMapHYyio
XapaKTePUCTHKY BCeX UeThIpeX BeHTHIATOPOB (P, — APg) -+ (Py. —
— AP — APy + (Pys— APy -+ Py, (nmunug XI).

Ecnu pafoueit TouKoH Becell YCTaHOBKH sIBAfETCH Touka A, To TOUKA
A, cootBeTCTBYeET paoueMy peXKUMY BeHTHJsTOpa 4, a Touka K — paBo-
uyeMy pexkKHMY BeHTHAATOPOB I, 2, 5 ¢ XapakTepHCTHKAMH, OTHECEHHBIMH
K Touke @. [lepeceqenye mpsiMofi, napaJueabHofi ocK aGenucee, ¢ KpuBoi
VI {(touka JI) cooTBeTcTBYeT paboueMy pexKHMY BeHTHJASTOpa 3, HMeome-
r0 XapaKTepHCTHKY, OTHeCeHHYI0 K Touke J, a Touka A, — paouemy
pexxumy camoro pentuasitopa 3. Touka H npencrasiaser cobolt paGounit
PEKMM BEHTUIATOPOB | ¥ 2 ¢ XapaKTepHUCTHKAMHM, OTHECEHHBIMH K TOUKE
d, a Touka M — pabounfi pe:kKM 3THX BEHTHJIATOPOB, HO C XapaKre-
PHCTHKAMI, OTHECEHHHIMH K TOUKe 2. [IpoBoauM upaMyio U3 Touku M,
napaanelbHyio ock abciuce, 10 mepeccyeHHA ¢ KpuBEME [V H V,
U3 TOYEK MepecedeHHs BOCCTABJIAEM HEepNeHAHKYAADE I B PE3YAbTATe
noaydyaeM pafouue TOUYKH BEHTHAATOPOB A; u A,.

Mo3KHO cOCTABUTL CIeLYIONIHE pPaBeHCTBA:

Q1+Q2+Q3:Q4:QA;
Pya=APje = Py + Pux;
Py =Pox 4 APjy = APbe —Pyy - AP;
Py =Py + APz + APjo = APje — P, 4+ AP5 - AP§,;
P, =Py + AP}y + APy, — APye — Py + APy + AP,
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NMpamep 14. Jing senTuaanmortofi cHcTeMH, yeTpoeHHol mo cxeme, n3olpa-
JKEeHHOH Ha pHC. 37, TpebyeTca onpefeauTh paGoule PemKHMLL BEHTHJATOPOB. Pac-
xoppt BosAyxa Q = (y = 4300 M%u, Q3 = Q4 = 5200. w¥/4. Conpo-
THRAEHHE yYacTkoB APge==120 Tla; APse = 100 I1a; APsz = 400 I[Ia {eme-
CTe ¢ AHHAMHYECKHM JlABJIEHHEM HA BBIXOLE M3 CeTH).

Pewenue, Paboueit Touko# cyMmapHoll XapakTepPHCTHKHM BCeX YeTHIPeX BeEH -
THAATOPOB siBAseres] Touka A (cM. puc. 37):

Q4=0:+Q3=0Qs- Qs =4300--5200=9500. m3/u;
P, 4= AP, =4000 ITa.

Hanee noctynmaem anaJjordyHo TOMY, Kak Obl/lo MofCHeHo npu pasGope Ben-
THJASIHOHHOM CHCTEMEI, NpPejCcTaBAeHHON Ha puc, 37,
CyMMapHoe JaBleHHe

Pyy4-Ppyy =APgo+APas= 4004120 =520 ITa.

Moxuno BeIGpaTh JMioGble BEHTHJAATOPH! IPH YCJAOBHH, YTo OHU NIPH pacXoje,
paeHoM 4 300 M3/, cosMecTHO cospanyT Aasiaexne 520 ITa: wanpumep, Py =
= 220 [1a u Pys = 300 Ila.

AnajiorvuEEM 06pasoM OTpesesaHM:

P4+ P, = AP], AP, =400 4100 = 500 ITa.

MoXHO NpUHATE OAUHAKOBHE BEHTHJSITOPH:
Pyg=P,4=250 I1a
Tipumep 15. a5 seHTuAALHOHHOR CuCTeMH, ycTpPoerHoil no cxeMe, usofpa-
HeHHOH Ha pHc. 38, TpebyeTcst onpefenuTh paGoune PeKHMEl BeHTHIAATOPOB. Pac-
’
XoA Bo3ayxa Q = Q == 3000 wm%u. ConpoTHBJeHHA YYaCTKOB APy =
’ 7
== APgs = 1000 [1a; APsz = 6000 ITa (emecTe ¢ AHHAMHYECKHM JaBJfHHEM

Ha BHIXOJE H3 CETH).
Pewenue. [Togaua peRTHAATOPA 3

Qs =Q;+Qy=06 000 m3/u,
CyMmapHoe jaBjeHHe BEeHTHJASTOpPOB NPH 3Tol mopade
P,a=AP,,=6000 1a,

[TockodbKY conpoTHBASHHA YYACTKOB ag H 68 DAaBHBL NPH PABHBEIX pacxopax
BO3LYXa, To Py = Pyy, HO 3HAYEHH I HX 3aBHCAT OT 3HAYeHHH HaB/eHHA BEHTH-

asatopa 3:
fpu P,g==1500 Ila;
Pyy=Pyy=: AP, — Ppa+ AP, = 6000— 1500 4 1000 = 15500 [Ta;
upE P,y =3000 Ila
P,y == Pyo == 6000 — 30001000 == 4000 ITa;
npu Py3==4500 I1a
P,y = Pyy=6000—4500-- 1000 = 2500 IIa,

Hpumep 16. das BeHTHASLUMOHHON CHCTEMB, YCTPOeHHoH Ho cxeme, n3obpa-
mearofl Ha puc. 39, Tpefyerca onpelennTh paloude PexHME BeHTHIATOPOB.
Pacxopu Bosayxa Q, = 5200 w?/u; Q, = 2400 m%u; Q3 = 8400 m%/u. Comnpo-
THBJICHHE YUYaCTKOB APéa = 900 Ila; AP6z = 500 I1a; APsp = 1400 ITa;
APz = 600 ITa; APg. = 9000 Ia (BMecTe ¢ JHHAMHUCCKHM JapAeHHEM BO3JyXa

Ha BEIXOJE H3 CeTH).
Petenue. Paboyemy peXuMy Bcell yCTAHOBKH COOTBETCTBYIOT!

nojaua
Q4= Q1 --Qy -+ Q3 = 5200424008400 = 16 000 ¥?/1;
[



LymMMapHoe JanjeHHe
Pos—AP§,=9000 Ma.

HapJenne sentuiiaropa 4 suifupaeM Pyq = 6000 [la.
B takom cayuae:
Qs =Q 4 =-16 000 mM5%/u;
Pys=AP},— Pyq+AP,;5=9000—6000 - 1400 = 4400 ITa;
Poa=APj,— Pyy-+AP 34 AP = 9000 — 6000 600 500= 4100 Ila;
Py =A48Pj,— Py AP 5~ AP, =9000~— 6000 - 600 4-900 = 4500 [Ta.

5. PABOTA BEHTHJIATOPA HA CETb
C NOCTOAHHBIM JABJIEHHEM HUJH PA3PEXEHHEM

Bentuasatop paboTaeT Ha CeTh C NOCTOSAHHBIM pa3perkeHHeM W/IH AaB-
JicH¥eM TIPH HarHeTaHHH BO3jyXa B Kamephl GOJIbIIOro ofbeMa, pH OT-
COCE €T0 H3 YKa3aHHBIX KaMep, NPH PO IyBKe rasa Yepes cJIof KuJKoCTH
H IIPH 1yThe LI0J| TONKY KOTJIOB.

Ha puc. 40 u 41 npencrapnens! cxeMbl paGoOTEl BEHTHIATOPA Ha Ka-
Mepe ¢ JaBJeHHEM WU ¢ paspexkeHueMm (mpsimas AB).

Ha cxeme, npueenenHoll Ha puc. 40, BEHTHASITOPY MPUXOMHTCS Tipe-
ofoneBaTh conpoTueIeHde AP; ero pabouel ToUKOH fBNAeTCA TouKa B.
Ecnu xe mapsjay ¢ THM BEHTUIATOD NMpeOfoJeBaeT H Kakoe-iuGo cere-
Boe comportuBieHne AP, To ero paboyell TOUKOH oKawkercss Touka [
(ananornuso puc. 21).

< r

]
=

+pP ~P

Puc. 40. Cxema pafoTh BeHTHAATOPA OpPH HArHeTaHHH rasa B KaMepy C HaBje-
HHeM HaM IDH 0TCOCE er0 B3 XaMepel ¢ pa3peXenHeM

T
=,
}
i

P

Puc. 41. Cxema pasoTH BeHTHAATOPA [IPH OTCOCE Fa3a H3 KAMEPH ¢ AaBJIEHUEM HIH
HATHETAHHH ero B KaMepy ¢ paspexeHHeM
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Ha cxeme, usobpaxenHoif Ha puc. 41, 1aBjende B KaMepe Npu orcoce
HOMOTAEeT BEHTHJATOPY B ero paborte. TOUHO TaK e paspeeHue B Ka-
Mepe NpH HarHeTaHWH B Hee BO3AyXa CIOCOGCTBYeT paboTe BEHTH/IATOPA.

Pabounii pexkuM BeHTHAATOpA BO BCeX CJAYUYAfX MOXKHO ONpeletdrsb
BhIUKCICHHEM (63 cocTaBjeHHa TPadyKOB € XapaKTePUCTHKAMH), Kax
5TO MOKA3aHO B npumepe 5,

6. PABOTA BEHTHJIATOPA HA CETb
NMPH NEPEMEIIEHHH BO3AYXA
C MEXAHHYECKUMH NPUMECAMH

Ipu conepkanuu B IepeMeriaeMoM BO3LyXe TBEp/IbIX pumMeceii B co-
OTBETCTBHU C ypaBHeHHeM iJiepa MOXCHO PEANONOKHTE, UTO AaBJIeHHE
BEHTUJISITOPA [MOBHICHTCS, TaK KaK IJOTHOCTh CMeCH 6oMblle, 4eM
Bosayxa. OJHAKO 9SKCIePHMEHTANbHBIE HCCIeJOBaHusl, I[IPOBeJCHHbIE
B LIATH [3], me noatBepauau 3T0 TpejnonoxkeHue. B yactnoctu, B
NBUIEBRIX BEHTHMAATOPAX ¢ HeGOMBIINM YHCAOM JIONATOK KOJecd BJIHA-
H#€ MeXaHHUeCKHX IpHMecell BooOIie He ObLIO 3aMedeHO.

[Motpe6asiemasi BEHTHJATOPOM MOLIHOCTb BCJIEJACTBHE BOBAEHCTBHS
Jonacrefl KoJeca Ha YacTHIIbl TpHMecel, KaK MoKasadM 3TH Ke WCcie-
noBamHusd,

N(‘M:Nn(l +kl"l')?

rae N, — notpe6nsgeMas BeHTHJIATOPOM MOLLIHOCTb, TOACUHTAHHAA Ha
MoJHoe JaBieinel;
J — MaccoBas KOHIEHTpaUust, T. . OTHOLIeHHe Macchl MaTepHanaa
K Mdcce BO3AYXa;
R — NMOCTOSHHBI KOS(QHUIMEHT (COTVIACHO IPOBEJEHHBIM OIIBITAM
MOXKHO TpHHATH £ = I).

Kak BupHo wu3 puc. 42, nogada BeHTHIATOpPA [OPH  COZepKa-
HUY B BO3JlyXe TBEpPAEHIX IIpHMecell YMEHhIIAETCH, B pe3yJbTaTte yero
MOLIHOCTh, NoTpedssieMas BeHTHAATOPOM, MOMXKeT OBITh B HEKOTOPHIX
cIydadxX MeHblie MOUHOCTH, MOTPped/saeMOd TeM XKe BEHTWJIATOPOM, pa-
GoTarLyM Ha YHCTOM BO3AYXe.

[TockonbKy BeHTHISTOP, TpeAHasHadeHHBH K pabore Ha CMecH,
MOKET B KAKOEe-TO BpeMs paforarh H Ha UHCTOM BO3ayXe, To IpH BoiGope
3JIEKTPOABHTATENA K HEMY CJejyeT OmpeNenAaTh HoTpebfeMylo MOLl-
HOCTh I O0OHX CJIYyyaeB.

Mpumep 17. Tpebyercs nepemMenalb cMeCh BO3AyXa C nOHJAbC: B = 0,2,
pacxon Bosayxa Q = 5000 m3/u. JlapjieHHe BEHTHAATOPA NPH NEPEMELICHHH 3a-
JAHHOTO PacXojla YHCTOrO BO3AyXa NO BHGPaHHOH CeTH BO3IYXOBOJOB COCTaB-
asieT Pyyer = 1200 Ila.

1 MMorepu paBJeHHR B CEeTH NPH HAJHYHH B Bo3JyXe MeXaHHYECKHX IDHMeceH
’ ! ’
onpefensworcs no popmyae APey = APager(l 4 k'u}, rae APuyger — notepu
HDaBNEHHS B CeTH NMpH NepeMelleHHH YACTONG BO3AYXa, K’ —KO3(QHUHEHT, 3aBH-
CuEH OT BHAA M KOHUEHTPALHM CMeCH, B CpeAHeM JJs OPHEHTHPOBOUHBIX pac-
YeTOB MOXKHO HpuuuMaTh k* = 1,4 [2].
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Pewenue. Nnst nepeMelneHHa CMecH
W BO3AYXa ¢ HNHJLIO TpefyeTcs, uTOOLl BEM-
THASATOP 0o0eCTieunBaa AaBJeHHE
Pem= Paner (14 £7p) =1200 (14
+-1,4-0,2) = 1540 I1a.

BoifupaemM no karajory BeHTHJIATOD

y IIf17-40 Ne b ¢ uacroroii BpamIEHHS
= 1800 mMuu—%; ero K. . 4. Ha 3TOM
" e pe:xuMe cocTapaser 1 = 0,55 (rouka 4
Ha pHc. 42).
IToTpeGaseMass BEHTHAATOPOM MOIIl-
HOCTD
Puc. 42. TlorpefiseMas BeHTHIATO- 5000- 1540
POM  MOIUHOCTH LPH NepeMeIyeHHH Nem=Ng (1 +-bu) =
BO3LYyXa C MexXaHWYeCKHMH TpHMe- 3600-1000-0,55
CANT X (14-1-0,2) = 4,5 xBr.

Tlposepsen, KaKOBA NOMKHA GHTEL roTpefiseMas BeHTHJIATOPOM MOIHOCTD,
ecyIH B 3anpOEKTHPOBAHHYIO CeTh BO3AYXOBoNOB GyAeT MOJaH YHCTHIH BO3AYX.
B 3tom caywae Owwia OBl JOCTATOYHA  YacTOTAa BpPalleHHd BeHTHARTOPA
1600 Maa—1 (@ = 5000 M3/4 u Pgyep = 1200 ITa). Ho tax Kak y:Ke BHGPAH BeHTH-
aArop ¢ uactoToil Bpamenns 1800 muu~!, To pacxog Bo3AyXa, COTZACHO 3AKOHY
nofo6us, okaikercs paBHbIM 5600 M3/u, nasncume pasubiM 1500 IMa (touka 5
smecto A), k. n. A 1 = 0,54,

5600- 1500

..
T S0 1000-0, 54 e

Kak BuiuM, MOIIHOCTB, ToTpeGJseMasn BeHTHASATOPOM NIpH NepeMelieHuu cMe-
cH, Gyner Gonlblie MOIDHOCTH, noTpebisgeMofl TeM Xe BEHTHAATOPOM HPH LepeMe-
eHHHN uMCTOTO BO3AYXa.

Mpumep 18. ITpHiHAMaeM Te ke JaHHBIE, YTO U B npHMepe 17, KpoMe KOHIEHT-
panuHu nelad — 3geck @ = 0,05,

Pewenue.

Py =1200(1+1,4-0,05) = 1300 ITa,
3apanunlit pexum obecrneunr eRTHiasATop III17-40 No 5 ¢ wacToToit BpamweHHa
n = 1680 men~1 npu k. 1. 1. = 0,55.
5000- 1300

Cmﬁm (1-+-1-0,05)=3,4 xBr.

Ecan sror BenTHaTOp OyAer pafoTaTh HA YHCTOM BO3JAYXe, TO HOJYUHM:
5000- 1200 1680
3600-1000-0,54 ( 1600

B paHnroM c/yyae NpPH NCPCMCICHHY YHECTOTO BO3YXa, BEHTHNIATOD pacxodyeT
MOLHOCTb, OGJbIIYIO, YEM NPH llepeMelleHAH CMecH.

3
Nqnc_TI ) :3,5 kxBr.

7. PABOTA BEHTHUJIATOPA HA CEThH
OPH MEPEMEILEHHH TA3A HECTAHJOAPTHBIX MMAPAMETPOB
H NMPH HECTAHAAPTHOM BAPOMETPHYECKOM JOABJIEHHH

Ouenb YacTO BEHTHAATOPHl YCTAHABIUBAIOT /IS MEPEMETIEHHS Ta30B
MJIOTHOCTBIO, OTJIHYHOH OT CTaHAapTHOH Aad Bosayxa (p = 1,2 xr/m®)
¢ mwoboll TemnepaTypoil, a TaKkKe B ycaoBUAX, KOTZA GapoMeTpHuecKoe
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paBneruc He pasno 103,3 kIla. B 91ux cayuaax Bebop BEHTHJISITOPOR,
HpOBeeHHE UX A3PDOLUHAMHYECKHX HCTBITAHUH M OIpeieSeHHe pacXo-
JIVEMOH WMH MOLIHOCTH HMEIOT CBOH OCOOEHHOCTH.
Coraacno dQopMyae (7) umeeM P /Py = po/py; NofNy = pyo/py.
Ho, kak uapectHo,

P2 Py (2134 4)R, )

1 P1(273-1) Ry
Takum oGpasom:

Pyo  Pp(2T34-£) Ry .

Pu1 P, (273448 Ry~
Ny  Pa(273+1) Ry

Ni  Py(273-1f) Ry
HO}Z[a‘-Ia H K. I, A. OCTalTCad Hp{/l 3TOM HEH3MeHHBIMH:

Q: = Qq u My =My
[Tpumem, uro uHAEKC | OTHOCHTCA K apamMeTpaM, COOTBETCTBYIOUIHM
CTaHZAPTHRIM GapOMETPHUECKHM H TEMIEPATYPHBIM YCJIOBHSAM BO3LYXa
(R, = 288 Ix/(kr-°C); t; = 20° C; P, — 103,3 klla, a ungekc 2 —
K (paKTHIeCKHM Napamerpam lepeMelaeMoro rasa u GakTuieckomy Gapo-
METPHUECKOMY JaB/IEHHO (3aMepeHHOMY MpuGopaMt), Toraa 5TH Vpas-
HEHHsI MOMKHO 3aMHCaTh B CIAELYIOUIEM BHIE:

P.293.288
P =P,
v bare = v o033 03 L) R
14
P.293.288 ( )
Nq)an-r:

“T 103,323+ R

Qopmyasl (14) npuMeHAIOTCA B TeX CAydaaX, KOT/Aa KaTATOKHYIO Xa-
paKTepUCTHKY BeHTHASITopa Tpefyercs NepecuHTaTh HAa CPeNy APYTHX
(U3HUeCKUX [apaMeTpoB, YeM CTaHJApTHBHIE.

Yame 6nBaeT ofpaTHas 3ajaua, Korja JasJjelHe BeHTHJSTOpa pac-
CUNTHIBAIOT Ha (haKTHYECKHC IapaMeTphl lepeMeriaeMoro rasa npy ¢ax-
THYECKOM GapOMETPHUECKOM JABJEHHH W HeoGXOAUMO BBHIGPATH IO Ka-
TAJIOTy BEHTHJATOP.

B 31OoM cydae NpHBeAEHHOE K CTaHAAPTHEIM YCJIOBHSIM BO31yXa 3Ha-
YeHHe faBaeH#s BeHTHAsTOPA [P, BMECTO IPHHATOTO B ypaBHeHuH (14)

o6osnauenus P, ]

103,3 (2736 R

15
P-293.288 (15)

Pu np:Pvcﬁram‘

Beratunatop, BHOpaHH:M MO Katalory Ha JaBienue P, ., TOACYH-

TaHHoe nio dopmyae (15), nepemerias ras ¢ rasoBoH noctosHHON R, Tem-

nepatypolt °C npu OGapomeTpHueckoM [aBASHHH, [acT JAaBJcHHE
v Qaxr-

TTorpebnsiemyio MOIIHOCTL HEAb3A NOACUHTHIBATL Ha KaTaJorkHoe

3HaveHue paBneddst P, .., TaK Kak aKTHUECKH TepeMelnaetcs He
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W, kBrm BO3JlYX CTaHAapTHEIX YCJIOBHH, a

ras ¢ ApyruMu napamerpamu. Dak-
/ THUYECKAas MOIUHOCTB, ToTpebaseMas
BEHTHIATOPOM,

N . QPU dakr
P27 T3600. 10001

| B nauBonee pacnpocrpaHeHHEIX

| — caydadx Heo0XOmMMO IepeMenaThb
£, Lo, BO3JyX, OTVIMYHLIH OT BO3AYyXa CTaH-

i

I

& IAPTHLIX [apaMeTPoOB JHIIL IO TeM-

[ neparype. Korna remneparypa Bos-

1260 o Ayxa aeiasercst Gonpmed 20° C, kpu-

1050 |- — >~ 7 Bble IaBJI€HUSI BEHTHAATOpPA H MOT-

| % 20 pebiaeMol UM MOLITHOCTH MOHUKAIOT-

5| Py 2 Cfl IO CPABHEHHIO C TEMH, KOTOpbIe
| yKa3aubl B KaTaJore.

| Ecan comporuesesue cetd, a

¢ 30 Gmucsfe  crenosatesbHO, M TpelyemMoe JaBile-

Prc, 43. K npumepy 19 HHe BeHTHIsiTopa P, gaxy TONCUHTEL-

Batotcss o GbaKTHYECKOH Temnepa-

Type MepeMeiaeMoro rasa f, 1o Ans BbIOOpa BEHTHAATOPA MO KaTaaory

HeoOXOJMMO OIIPEJeTHTh €ro JaBJeHHe, TMPHUBEJEHHOe K CTaHXAPTHBIM

napameTpaM BO3AyXa:

273 4-¢

P —_—
293

(16)

vop = P‘El darT
llorpeGnsiemast BeHTHIATOPOM MOUIHOCTL ONPEAENSETCS UCXOAA H3
pakrHuecKOTO AaBMIEHUS P, yor, T. €. OHa GyJeT HIKE KaTalomHOH.
Ecui BenTHAATOp, BLIOpAHHLIT Ha JaHHbIE YCJAOBHS, IYCTHTh HA XO-
JIOZHOM BO3JyXE, TO €ro aKTuueckoe Nap/jeHue GYAeT paBHO MPUBENEH-
HOMY, & pacxojyeMas. MOLIHOCTh COOTBETCTBEHHO 3TOMY JaBJEHHIO
Gyner Goubliie, 4eM IPH TEpEMELIEHHH TOPSYEro BOSAYXa.
[TocKo/bKy y BEHTHAATOPOB, NEpeMELUAIONIMX a3kl Pa3aHIHON TeM-
NepaTyphl, MEHAIOTCA JIdBJIEHUS H PACXOLYyeMble MOIHOCTH PH HEH3MEH-
HBIX PACXONAX BOBAYXa H K. TI. ., TO PACIOJIOKEHUE BEHTHIATOPA B lIEMH
000p Y0BaHNA OTOMHTENLHO-BEHTH/IALUOHHON CHCTEMBL He 6e3pasuiHo.
BenTrnsitoppl BeITONHEE pas3Melmath 4O HarpeBaTeIbHEIX IIPHOOPOB. IT0

NO3BOJIAET [PHUMEHSITh BEHTHJATOPBl C MEHbIUEH 4YacTOTOH BpalleHus,
a MHOTJA M MEHbIINX rabapuioB.

NMpumep 19. B oTonuTte/LHO- ReHTHASMHOBHON CHCTEME, COCTOSIEH H3 CekLuI
nojorpesareseil u BO3LyxoBoxa ¢ GuabTpaMu, nepememaerca 30000 wm*/u Boa-
ayxa c temneparypoit 80° C, OGmee conporuBaenne cucteMl coctapasger 1000 IMa
{cuntas no BO3AYXY ¢ TeMnepatypoit 80° C). Junamuueckoe jaBiefue Bo3NyXa Ha
BEXoAe H3 cHcreMBl paBio 50 [la. Cieayer BeOpaTh BeHTHJSITOD A JABYX Ba-
PHAHTOB €ro yCTaHOBKH — Jlo Harpesaresell H nocie Harpesaresel.

Bapuanrt I. Bedrnasrop yeranoBmen nepej narpesaTeseM H nepeme-
maer Bo3nyxX ¢ Temnepatypol 20° C, koropwiil Harpesaercs zo 80° C yxe mocae
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BeHTHJSTOpa. ASpoIHHAMHYECKAS XapaKTePHACTHKA BEUTHIATOPA He HaMemseTcs
N0 CpaBHEeHHIO ¢ KaTaJoXHof, U erc paBouelt Touxo#l (puc 43) GyIerT nepeceuve-
Hy¥e XPHBo¥ ceTd / (paccyuTaHHoH Ha TeMnepaTypy Boaiyxa 80° C) ¥ xpusoil xap-
AeHAs BENTHJAATOpA P, , cocTapieHHol Ha TemnepaTypy Bosnyxa 20° C.

Ha puc. 43 sapannomy pemumy cooTBeTcTByeT paGouas Touxa A, coot-
BETCTBYIOINAS nojaue @ = 30 000 m3/u u noaHomy pasmaenuio P, = 10560 Tla.

Moxno euifpath Benrtuistop L[4-70 Ne 10 ¢ uactorodt Bpamenns 860 mun—1
¥n = 0,78,

Pacxonyemas Momuocts (Touka A}

30 000- 1050

== |1 D K17,
3600-1000-0,78

Bapuraurt 1I. BeHTHasiTop ycTaHOBJCH nHocae HArpeBaTels H nepeMe-
Waer Bo3AyX ¢ Temneparypoit 80° C. Ero aspoannaMnuveckasi XapakTepucTHKa H3-
MeHseTCs, KPUBble JABACHHA H MOIHOCTH noHukawTea (Py gy # Ngo).

Ecnn Bmfpath TOT e BEHTHJSTOP, C Toil Ke wacToToil BpameHus 860 mun-1,
To paboueil okameTcs ToYKa 5, M pacxoj BO3AYXd YMEHbIIHTCS.

Jlns noJyyeHKEs 3aaHHOH DPOH3BOIHTCIBHOCTH HYIKHG BHIOPATh 0O KaTaacry
BEHTHJ/SATOP Ha JaBJCHHC

2734t 273480

Ponp= Py ganr —er— = 1050 ——— — 1260 INa.

Paboueli B sToM cayuae OyzneT Touka B.
MoxHo BhifpaTh BeHTHAATOp BapHanta ], HO € 4acToToH BpalleHHs
r

920 muH~1 — KpHBas Pu,,.

Ecan He cuuTaThes ¢ pasHHUeH B 3HAYEHHH K. N, I. BeHTHAATOPA, TO, NOCKO/b-
Ky ¢axTHueckoe paBienne ocraetca pasHbiM 1050 Ila, pacxoxyemast MOIMHOCTE
Gyner, KaK u B papuaunte I, 11,2 xBr.

Takum ofipazoM, B JaHHOM cJayuac pas/jHYHOe Pacno/IoXKeHHE BeHTHJAATopa
NO OTHOIIEHHIO K HAar peBaTedlio BJAKAET TOJMBKO Ha 3HAYCHHC YACTOTHL €r0 BPALICHH .
Ho ecan BosmoxkHa paGora cHeTeMBl ¢ BHIKJIOUCHHBIM HarpepBaTeseM, BEHTHISTOP
npu uactore Bpamenus 920 mun—l nepememaer Bosgyx ¢ TeMunepatypoit 20° C
W COMIacHC KATAJOKHLIM JAHHBIM JaeT 3ajlaHHBIfl pacxof BO3AYyXa NMPH JaBJeHHH
va = 1260 ITa (touka B, cerb 2), PacxojyeMasi MOIHOCTh, €CJIH ONSITH NpeHe-
Gpeur M3MeHeHHMeM K. M. 1.,

30 000- 1260

= ———————— — 13,5 kBr.
L™ 3600.1000.0,78 T

8. YCTOMYHBOCTb PABOThHI BEHTHJ/JIAATOPOB

Pabota BeHTHJSITOPa B CETH BeCbMa 4acTO CONPOBOMAETCH H3MeHe-
HHeM KosefaTe bHOrO XapaKTepa 3HaueHHH pacXofia Bo3AyXa, NaBJeHHs
1 motpebasieMoil MownocTH. [TpHunHOl 3TOrO MOMKeT OBITH, HampHMeED,
H3MeHeHHe HAIPSIKEHUS 31eKTPOCeTH U KaK C/Ie/ICTBHE H3MeHeHHe 4acTo-
TH BpalieHusl 3JeKTPoABHraTes.

[pu paGore BeHTHATOPA HA OOBIUHYIO BEHTHJSIHOHHYIO CETh, HMEI0-
Iyl napaGoHuecKylo XapakrepHcTHKY (P, = kQ%), stu KoaeGaHus
HOCAIT BpeMeHHBIl XapaKTep, TaK Kak NPH YCTAHOBJEHHH IIepBOHaYa/lb-
HOTO HaNpSKEHHs1 3JEKTPOCETH YacToTa BPAILEHHS 3JEKTPOJBHIATENS,
a ClefoBaTeNbHO, H PaboTa BeHTHISATOPa MOJHOCTBK) BOCCTAHAB/IHBA-
JOTCSI.
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Teu He meliee, 0COGEHHO B TeX CJ1}4asX KOTa KoaeGalust CTahoBATCA
3HAUYHTETHLHLMH, TAKOe HAPYyHieHne paborbl BEHTHIATOPOB BeChMa Hexe-
MaTenbHo.

Hcxomoun o 370 siBfiende BeCbMa 1PYAHO, HO YMEHBIIHTE €0 MOCHe]-
CTBHA BIOJHE BO3MOKHO YTEM IPABH/ILHOIO BRIGODA THIA BEHTHJASTOpPA
U pexkHMa ero paGotel. CKasaHHOe CTaHeT MOHATHRIM, eC/IH PACCMOTPETh
YCTOHYMBOCTL PAGOTHI BEHTHIIATOPA.

Tlpu majgeHn# 4acTOTHI BpalleHHA 3JeKTPOABKTATENH U BEHTHIATOPA
COOTBETCTBEHHO IIOHH3ATCA M KPHBLIE JaBjeHHA BeHTHJasiTOpa. Paouasn
TOYKA TaKiKe nepemMectHTca. [Ipd oJTHOM H TOM #e H3MeHeHWH JaBJeHHs
COOTBETCTBYIOllgE eMy M3MeHeHHMe NOjaul BeHTHUJAATOpA 3aBHCHT OT
Xapakicpa Toro yuacTKa KpHBOH MaBjeHns, Teé HaXoAuTcs pabodas
TOUKA, — [PH CHIMKAIOWEMCS YYACTKe KPUBOH H3MEHEHHE TiOJauH
MOMy4YaeTCs MEHBITHM, YeM IIPH BOCXOJIANIEM YYACTKe.

TToatomy nas Goablliel YCTOHYHBOCTH PaGOTHI BEHTHASITORA Jydilie
BRIOHDATE PeXKHM Ha Najaloiieil cTopoHe KPHBOH jAaBleHHA, T. €., Kak
NpaBUJio, BIPaBO OT MAKCHMAJBHOTO 3HAYEHHS K. I [,

Bo3:0KHOCTE HCNONB30BAHAA BEHTHAATOpA € pabouell TOUKOH /neBee
MAKCHMA/JbHOTO 3HaYeHHd K. M. JI. CJAENYeT ONPEAesSTh B KaXKIOM KOH-
KpeTHOM CJy4dae B 3aBHCHMOCTH OT 3aJ@HHBIX YCJIOBHE sKCHyaTauu#
1 XapakTepa KpPHBOH AaBJieHHs! BEHTHJISATCPA HAa 5TOM yuacTKe.

Onnaxo ObBaioT ciyyaH, Korja paboTa BeHTHIATOpa ¢ paGouefi Toy-
KOH JleBe€ MaKCHMa/ILHOTO 3HAUEHHS K. II. 1. BooGlie HejollycTuMa. I10
MOXKeT ObiTh NpH nojauye BO3AyXa BEHTHJAATOPOM B OOJBHIYIO €MKOCTD,
HCTeUeHHE BO3JYXa H3 KOTOPOH MeHbIle, 4eM Nlojaya BeHTHJIATOpA IpH
HauGoJaRkIIEM AJAS HEro JAABJEHHH.

Buauane, korja craTHyecKoe faBleHue B pe3epByape elle HEBEJNHKO,
BEHTHASTOpP mnojaeT B Hero Oonblove of0beMmbl Bo3ayxa. Jlaeaenue
B pe3epByape TOCTENEHHO PACTET H COOTBETCTBEHHO YMEHBUIAETCS TIOJA-
ua Bo3ayxa. HakoHew, HacTaeT MOMEHT, KOTJa JiaBJleHHe B pe3epByape
JIOCTHTAeT MAKCHMATLHO BO3MOXKHOTO IaBJAeHHA BeHTUIsiTOpa. Ho noga-
4a BO3JlyXa B pe3epByap BCE elle NpEeBbIAeT HCTeueHHe BO3/yXAa H3 He-
ro, HO3TOMY JaBjeHHEe B pe3epByape NPOAO/IKAET pacTH H B KaKOH-TO
MOMEHT IIPEBLICHT JaBJIEHHE BEHTHJATOpA. B pesy/abTare Bo3qyX note-
yeT B o0OparTHOM HanpaBieHHH Yepe3 BeHTHJASATOP, HE mpeKpamas ucTe-
KaTh U3 pe3epByapa H yepe3 Bo3yXoBoA. laBieniie B pe3epByape MoHH-
3uTCsl. 3aTeM Bech UMUK pafoTH HayHeT NoBTOpsAThbCA. TakuM o6pasom,
paborta BeHTHJIATOpA Bee BpeMs OyJeT HeycTOHYHBOH.

Ecnn yreuxa Bozayxa M3 pe3epeyapa OoJblue, YeM nojaya NpH Hau-
GosbIUeM JiJisl BEHTHASTOPA JABJIEHHH, TO NepeTeKaHHsd BO3Ayxa B 00-
pPaTHOM HanpaB/JeHHH yepe3 BeHTHJSITOp He OV/eT, TaK KaK JaBieHHe
B pesepByape HHUKOUNA He IPEBHICHT MaKCHMAJXbHOTO JaB/ileHHSl BEHTH-
JasT0pa.



%, BJAHAHHUE HETOYHOCTH PACYETA CETH
HA PABOTY BEHTHJIATOPA

HerounocTsh pacyera cerd 3akJ/iouaercss B OCHOBHOM B OHGOYHOM
BBUHCIICHHH HJIH CO3HaTeNhHOM 3aBHIIEHHH BeJHYHHBE CONMPOTHBCHUS
CeTH.

Ha puc. 44 pocratoudo AcHO BuJAHO, B YeM 3aKJIOUAETCH BIMsIHHE
OLIMOOYHOIO pacyeTa CcOMPOTHBJIENHA CeTH Ha pabory BeHTHIATOpA:
OJIHOTO ¢ mMajaomell Kpusofl naBjenuit P, (C JonaTKaMH, 3aTHYTBIMH
nasaj) i Apyroro ¢ ceiiooOpa3Holl KpuBoil gaBieHns P, {C JonmatkaMi,
3aTHYTLIMH BIepen).

3aBHIICHHEe BETMYHHBE CONPOTHBJIEHHS CETH MPUBOTUT K TOMY, UTO
(paxTHyecKH cerh OyLer mpeacTapieHa He Kpusoki I, a, Haupuwmep, Kpu-
Bo#i 3. CenoBaTenpHo, paboyad TOUKA BEHTH/IATOPA OKAXETCS He B TOY-
ke A, Kak npefnonaranoch Mo pacuery, a B Touke 5 (ec/id BeHTHJISATOP
HMeeT KpuBylo P,;) HIH B TOUKe B (ec/H BEHTHASITOD UMEET KPHBYIO
P ;). CooTBeTcTBeHHO yBeNHUHBaeTCA pacXoi Bo3jayxa, 0COOCHHO Y BeH-
THJSITOPOB C JIOMATKAMH, 3aTHYTHIMH BIEpEJN, H, YTO BEChMa BaKHO,
y ATHX BeNTUJSITOPOB MOKET 3HAUHTeNbHO NMOBRICHThCS U MoTpebisiemast
Momuoeth. HaoGopoT, npH 3aHHXeHNH BeIHYHHLI CONMPOTHBJGHHS CeTH
pacxon Bo3Ayxa H mnorpe6iseMas MOLHOCTh BRIGDAHHOTO BeHTHAATOpA
JOJIAHEL TIOHH3UThCS (KpHBas 2).

PacueT BeHTH/JIAIHOHHKLIX CCTEH, U B YaCTHOCTH ONpeJeleHne BeJndn-
HB MX CONPOTHBJEHHs, He OTHOCHTCA K YHeay TouHbx., Herounocts
+-10% cuuraercs HopmanbHOit. ITostomy, uToGe! 0GecmeunTh AOCTATOU-
HOCTb CO3JlaBAEMOr0 BCHTH/IATOPOM JaBJeHHsl, BHYHCJAEHHYIO BeJHYHHY
€r0 YBEJAHYHBAIOT, KaK npasuio, Ha 10—15%. Dro, GesyciioBHO, rapaH-
THPYeT B OOJIBUIMHCTBE CYYaeB HajeKHOCTh paboThl BeHTH/STOPOB, HO
MOZKeT, KaK Mbl yiKe 3HaeM, NPHBeCTH K HeKeMaTe/JbHOMY IOBEILIEHHIO
pacxonyemoll momHocTH. [lostomy cieayer moppoOGHee pasobparb 3TOT
BONPOC U NI0KA3aTh, K YeMY MOXKeT NMPHBeCTH HCKYCCTBEHHOE 3aBhillleHHe
BeJIMYHHEI conporuB/euns Ha 10—15% (puc. 45). das Gonbuieit o6nek-
THBHOCTH MHTEpeCcyolpe HAC HapaMeTphl BHIPA3KWM B NPOLEHTaX.

TpeGyemoe oT BeHTHJIATOPA NOJHOE ZaB/JeHHe, NOJyUYeHHOe OO pac-
gery, npussito 3a 100 npn pacxone Bosjyxa, TAKXKe COOTBETCTBYIOILIEM
snavenno 100 (touka A). IlpoexTupOBIIMK HCKYCCTBEHHO 3aBHILUAET
BeJMULHY NaBieHust Ha 15%, cuntas Takum ofpasom Touky B 3a paGo-
uyio. s obeciedeHus 3700 PeKHMa MOT'YT ObITh BhIOpaHbl paliajibHbie
BEHTHJ/IATOPE! BYX THINOB: C JIONATKAMM, 3arHYTBIMM Briepex (P, H
N,), H ¢ nonaTkaMH, 3arHyTRIMH Haszaj (P, U N,).

IpennonoxceM, 9T0 pacuyeT okasalcs NPABH/ALHBIM H (haKTHUECKOI
KpHUBOH ceTH ABAseTcs Kpusas 2, a He kpusas I. Torna daxTnueckumu
pabounmu TodKaMu 6yAyT ToYKa I PH BeHTUAATOPE C JOMATKAMH, 3aTHY-
TBIMH Biiepell,— Pacxo MOIHOCTH NoBhiwaeTcd Ha 6% (Touka JK) H ToY-
Xa /I npu BeHTHJATOPE € JIONATKAME, 3aTHYTHIMH Hasaj, -— Pacxoj Molll-
HOCTH He yBeJHunBaeTcss (Todna E).

Mosxer GbiTh 11 ApYTo# C/Iydaf: IpH pacyeTe CeTH AoNyLieHa Heroy-
HOCTE B CTOpPOHY 3aBwilienns Ha 10% , 1. e. Ha camoMm Jie/ie CONPOTHBAeHHE
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cetn cocrasasier He 100, a 90 (touka B Ha KpuBoii 3). ITIpoeKTHPOBIIMK XKe
cyuTaeT npaBu/IbHOM Bennuuny 100 u HanGasiseT ewe 15%, npuHnMasn
(omm6ouno) Touky 5 3a pabGouyio. @axrayecky pabouuMu ToukaMu Gy Ay T
B laHHOM cayyae: Touka M 1A BeHTHJsATOpA C JIONATKAMH, 3arHYThIMHA
Hasaz, W Touka K JUIA BeHTHJIATOPA € JIONATKAMH, 3aTHYTLIMH BIEpel;
B TIOCJeAHEM C/ydae pacXojyemasi MOIIHOCTb ToBbimiaeTcss Ha 11%
(Touka M).

PacueThl MOKA3LIBAIOT, YTO MCKYCCTBeHHOe 3aBHIIGHHE COINPOTHBIIC-
HHSl CETH MOMKET NPHBECTH K YBeJHUeHHIO pacxona mommoctd Ha 6%,
a B HEKOTOPHIX cayyasx u Ha 11% TONBKO npu IpUMEeHeHHH pajiia/ibHbiX
BEHTHJSTOPOB C JIONATKaMH, 3aTHyThIMH Bhepex. Ilpn Mcmosns3oBandn
BEHTUISATOPOB C JIONATKAaMH, 3aTHYTBIMH Hasajl, H OCeBHIX, y KOTOPBIX
KPHBblE MOUIHOCTH IPUMEPHO aHAJOTHYHE, YBeJAHUEHHs PacXoid MOLI-
HOCTH MOMKHO He OnacaTbed.



Fnasa IV. PETYJIMPOBAHHUE BEHTHAATOPOB

1 MPUMEHAEMBIE CIOCOLEBI PETYJIHPOBAHHUA

Korzia roBopsT o peryJupoBaHuH BEHTHAATOPOB, TO MOAPA3YMEBAIOT
HCKYCCTBEHHOE yMEHBbUIEHHE ero Mojauyd OT KakKoH-TO HadanbHOK ero
BeJIMYHHBL 10 J1060i HeoOXOIHMOI.

[Tpu yMeHbIIEHHH IICAAYH [IOHHIKAETCS B PA3HOH cTeneHH (B 3aBHCH-
MOCTH OT crocofa pery/iHpoBaHus) H pacxoayemasi BEHTHAATOPOM MOLD-
HOCTh

OcHoBHEIM TpeGoBaHHEM K PeryJHPYVIOUHM YCTPORCTBAM /ISl BEHTH-
JATOPOB SIBJISIETCH BO3MOMKHOCTD I[JIABHOTO M3MEHEHHUs MoJadd OT Mak-
CUMaNbHOTO JJIs1 JAHHOI yCTAHOBKH 3HAUEHHS A0 3a[aHHOTO 3HAUYCHHS.
Tlpu 3TOM peryaupylomee yCrpoHCTBO JOMKHO GHITh SKOHOMHYHBIM, T. €,
uTOGRl NOHILKEHHE NOJauH HPOHCXOIMIO IPH HAHGOJbIIEM CHINKEHHH
noTpel/iseroll BeHTHAATOPOM MOLIHOCTH

Ilpu sxenayaraniiyr paadaibHbelX BEHTHAATOPOB N PUMEHSIOT HECKOJb-
KO CIocO6OB Pery/JaHpOo3aHus:

H3MEHEeHHeM 4JacTOThi BpalieHHs KoJeca BeHTHJATOpA,

BBeJleHHeM B BEHTHJIALHOHHYIO CeTh JONMOJHHTENLHOTO CONPOTHBIE-
HHA (JpOCCeNUpOBAHHEM);

3aKpyyuBaHeM MOTOKA BO3[yXa, BXOIALIETO B KoJleca BeHTHISTOpA.

Hapecrunl ¥ apyrue ciocoGul (pery/inpoBaHue HalpaB/JIeHHS IOTOKA
BHIXOJSIMIETO H3 KoJleca Bo3ayxXa ¢ MNOMOIIbIO 3aKPBIIOK U Y\eHBIIEHHEeM
HIHPHHBL KOJeca myTeM NMPHOJHIKEHNS ero 3ajIHero JHCKA K NepefHeMy),
HO OHM He HAIWIH B BEHTHAAUMOHHBIX CHCTEMAaX NPAKTHUYECKOTO HCHOJb-
30BAHHA M [I03TOMY 3]leCh He pacCMaTpUBatoTCs.

OceBrie BEUTH/IATOPHl PeryNUPYIOT H3MEHeHHEeM YacTOThH! BPalleHHA,
11080pPOTOM JIONATOK KOJIeCa M MOBOPOTOM JoNacTell Halpas/sioLiero al-
Hapara.

Hanpasasiionmuil annapaT y oceBOTO BEHTHJAATOPA SBAAETCS MO CY-
IHECTBY 37EMEHTOM ero KOHCTPYKIMH, H TOSTOMY IOBOPOT Jonacreil 31o-
ro alnapaTa, Tak ke Kak H MOBOPOT JIOMATOK KOJIeca BeHTHJASTOpa, (Pak-
THYECKH MEeHsleT a’pofMHaMHYECKYIO CXeMy BeHTHISATOpa, a CJIeloBa-
TEJRHO, U er0 a3pojHHaMHUYeCKHe XapaKkTepHCTHKH. B KaTajorax aspo-
TUHAMHUECKHE XapaKTepHCTHKM yKAa3aHbl JJS PA3NHUHBIX YIVIOB MOBO-
pOTa JONaToK KoJieca M JionacTell HampasJAIomiero annapara, Tak 4To
HNPOEKTHPOBIIMKY BeCbMa YAOOHO BHIOMpATH BEHTHJATOD Ha 3a/laHHbIE
YCJIOBHSA.

[losTomy Bce, UTO paccMaTpuBaeTcd HipKe, OTHOCHTCS K peryaHpo-
BaHUIO PajHANbHLIX BEHTHJSITOPOB, 34 HCKJIOUEHHEM HM3MEHEeHHs Jacro-
THI BpalEHHS KoJieca, KOTOPOe B OJMHAKOBOIl CTelleHH KacaeTcd H oce-
BLIX BEHTHJISITOPOB.
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2. PETYJIUPOBAHHUE MOAAYH BEHTHJATOPA
H3MEHEHHEM YACTOTHI EIFO BPALLEHHSA

Pabota BeHTH/ISTOpPA HA CETh NIPH H3MEHEHHH YaCTOTH BpAIeHHs KO-
JIeCa IPOHCXOAUT, KaK NPasujio, NPH HeH3MEHHOM Koa(xpumHenTe mojies-
Horo gefictBisa. CHuXKeHHE MOIIHOCTH ollpejensiercs no dopmymae (5):

N _{ ns \8,
Ny ( iy ) ’
rpaduueckn — 310 MapaboaruyecKasn KpHBas.

Takoe peryanpoBaHHe BeHTUJIAITOPA SBJSETCS HAEAJbHBIM C TOUKH
3peHHs 5KOHOMHYHOCTH PabOTHl CAMOTO BEHTHIATOPAa, MOCKOJALKY €ero
K. II. A. He H3MeHsieTcs1. UTo XKe Kacaercsi 3KOHOMHYHOCTH BCel BEHTH-
JAUHOHHOH YCTAHOBKH, T. €. BEHTH/ISITOpPA C [IPHBOJOM, TO 3TO 3aBHCHT
OT crnocofa M3MEHeHHA YacToThl BpAlLNeHHs.

IlnaBHOTO perynupoBaHHUsl MOMKHO AOCTHIHYTH HECKOJIBKHUMH OTJHY-
HBEIMH JAPYT OT ApYyTa cnocofamu.

Mo:kHO perynnpoBaTh pa3iHUHBIME 3JIEKTPONPHBOJAMH: CHCTEMOIt
«TeHepaTop — JBUTaTenby (JleoHapla); MeKTPOIPHBOAOM ¢ ACHHXPOH-
HBIM JIBHTATENEM, PEryIHPYeMBbIM ITOCPEACTBOM JpOcCesis C TTOAMATHHYH-
BaHHeM; 3JeKTPOIPHUBOAOM C NpHMEHEHHEeM AaCHHXPOHHOTO JBHFraTe/s
C KUJKOCTHBIM PeocTaToM; 3JEKTPONPHBOIOM C JBYMs ACHHXPOHHBIMHE
nsurareasmu (Caunsepa).

DTH 3MeKTPONPHBOAL He NOJYIHIM MOKa NPHMEHEHHS B BeHTHJs-
LMOHHBIX YCTAHOBKAX BCJEACTBHE GOJNBIIOH CTOMMOCTH M CJOMHOCTH H3-
roTOBJEHUs. J[OCTATOYHO VKa3aTh, YTO GOJIBHIHHCTBO M3 HUX HpEACTaB-
JsieT coBoil coderanne HeCKOJBKHMX MallHH: 3JIEKTpOnpuBon JleoHapia
KpoMe 3/IeKTDOABHIaTe/ A BEHTH/IATOPA HMEET el JIBe MallluHbi, H/JICKT-
PONPHBOL C ACHHXPOHHLIM ABHTATEJIEM, PErYJHPYEMBIM IOCPEACTBOM
Apoccesis ¢ HOAMATHHYHBAHHEM, OCJAOXKHEH TeM, 4TO jpoccedb A0J-
}KeH GBITH MO MOIIHOCTH PaBeH 3MeKTPOABHUIATENI0 BEHTHASITOpA; 3TeK-
TponpHBoA CaHjnepa TpebyeT YCTAHOBKH KpOMe MOTOpa BEHTUJIATOpa
ellle ACHHXPOHHOTO JIBHTATe/sl ¢ HOBOPOTHBIM CTAaTOPOM HECTaHJIapTHOTO
HCTIOIHEHHA H CePBOMPHBOAA ¢ BOJMBIINM NepeAaTOYHBIM YHCIOM PelyK-
TOpA.

bosee mpocThiM H JIEIEBRIM SBAAETCS 3JIEKTPOIIPHBOJ C NPUMEHEHHEM
ACHHXPOHHOTO JIBHTATEs ¢ KUJKOCTHBIM PeoCTaToM, OJHAKO NOCIeIHHH
TpeOyeT ocoboro HabuoneHuA H HeyAo0eH B SKCIIyaTaluy.

Clelyer 3aMeTHTD, YTO JJIsl BEHTUJIATOPOB OOMBILON BesIMYHHb! M 3HA-
UHTE/bHOH MOMIHOCTH NMPUMEHEHHEe 3/1eKTPONPUBO/a BIOJIHE PalHOHANb-
HO: HallpHMep, AJs LaXTHHIX BEHTHJASTOPOB C KOJIeCOM JHaMeTpoM GOo-
nee 3 M.

Haun6osee pacnpoctpasen criocob peryaupoBaHHs THAPOMY(TaMH U
HHAVKTOPHBEIMH MY(TAMH CKO/bIKEHHS.

F'uapomydra coCTOMT H3 FBYX COOCHBIX POTOPOB C JIONATKAMH: OLHO-
ro, COeIMHEHHOTO C BAJIOM 3IeKTPOABHTATENs], 1 BTOPOIO—C BaJIoM BeH-
THJSITOpPa. DoJbiree wiM MeHbUlee 3anoJHeHHe MacjoM IPOoCTpaHCTBa
MY poTopaMu AaeT OoJbllee HJI¥ MEHbUIEe CUel/IeHHe MKy poTopa-
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MH, BCJAEACTBHE Yero, peryaupys ofbeM I0aBaeMOTO Mac/a, MOKHO H3-
MEHHTL YaCTOTY BPALIEHNs BeJOMOTO Bajla IPH HEM3MeHHOH yacToTe Bpa-
HeHUsa Benylerc.

HupyxrTopHas MydTa CKOJMbKEHHS ABJIAETCH OTHOCHTENBHO MeHee
H3BECTHBIM Y HAac pery/iupyiomuM ycrpoicTBoM IlpuHuum neficTeus ee
IPHMEPHO TAKOH e, Kak U rHApoMyQThl. COCTOHT OHa H3 JIBYX Me€XaHu-
YeCKH He CBSI3aHHBLIX JAPYT C APYyroM dYacTeil: CTaJbHOTO HHIYKTOpPA Ha
NPHBOAHOM Basly (HanpuMep, BeHTH/AATOPd) M CTaJbHOTO SIKOPsl Ha
BellyieM Basty (nekTpoxsuratens). Mujayktop necer Ha cebe 0OMOTKY
BO30YKIeH!S MOCTOTHHOTO TOKA, KOTopas MHTaeTcsl oT oObvHOH ocBe-
THTEJILHOM CeTH Yepe3 BhIIPAMHTENb. ¥ BeJIHUeHHe WJIH YMeHbIIIeHNe ToKa,
OCYLIECTB/IAEMOE C MOMOLIBIO MIABHO PETYJHDYEMOro aBTOTpaHCpopMa-
TOpa, MEHfeT BeMUUYHHY MATHATHOTO MOJS MEXKAY HHAYKTODOM H AKO-
peM, COOTBETCTBEHHO UeMy W3MeHseTCH CHJA CUelVIEHHS MeXNy HHMH H
MPOUCXOMUT GoMbIliee WIH MeHBIIlee OTCTABAHHE HHAYKTOPA OT SKODA.

DHepreTHYecKHe II0KA3aTeNM THAPOMY(MTEL ¥ HHAYKTOPHOH MYy(ThI
CKOJIb2KEeHHS COBEPIIeHHO OAMHAKOBEL, €CH He CUHTaTh OTHOCHTEeNLHO
HeGOMBIIOTO JOMOJHHTEBHOI'O PacXo/a 3JIEKTPO3HepPTHH Ha paboTy Ha-
coca, TMOJAUIETO Macao B ruapoMydry. OnpeaenuTb sTH NOKa3aTesH
BECBMA HeCJIOXKHO

CHMKEHHE MOIMHOCTH IPH YMeHLIUGHHH YacTOTHl BpalLueHHdA olpese-
JsAercs, KaK H3BECTHO, 34BUCHMOCTLIO

N of (_”) . (17)
No Ry

IlpeoGpasys ypaBuenHe (5) AJf HAWeEro caydas, NOJYYHAM TaK Ha3bl-

BaeMYI0 MealbHYI0 KPHBYIO CHMXKEHHS MOUIHOCTH:

(b= ()

K. 0. a. MmydThl onpenensieTcsi ypaBHEHHEM

s
Ny =—-
gy
OTCI-O,Ila TEOpPeTHYECKAA KPHBAfd CHHXMKEHHS MOIIHOCTH, HOTpBﬁJIHe-
MOl BEHTHUJISITOPOM, [1PH YMEHBIIEHHH €10 YaCTOTHI BpallleHHs C HOMOIILIO
rHAPOMY(THl HAH HHAYKTOPHOH MYQTH CKO/ILIKEHHs Oyaer:

N _fN) ./ n\2
(ND)M KNU HJI.TIM kﬂn).

I'uapoMydra 4 HHAYKTOPHAA My(Ta CKOJbKEHHS ABJASIOTCS OTHOCH-
TEJbHO JOPOTOCTOALIMM OOOpYNOBAHHEM, H TOITOMY HX NpHMEHeHHe
pPanHOHAALHO TVIABHBIM 06pa3oM Jyist 60/bIIHK BeHTHAATOPOB — Ne 12,5
1 Gosee. BeHTHJIATOPEI TAKHX pa3MepoB paboTaioT B GoJLUIHHCTBE CITy-
yaeB ¢ yacToTol BpamieHHs Koveca ot 700 go 200 muu—!, BeaeacTsue ato-
ro COeJUHATH BEAYUIYI0 MOTYMY(MTY HATPAMYIO ¢ 3JeKTPOJABUTATENEM,
uMetorniM uactoty Bpaumenns 1500 nan naxe 1000 mus—1, nepannonasnn-
HO, TaK KaK B 9TOM CJydYae HauyajibHOMY PEXHMY BEHTHJSTOPA COOTBET-
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cTByeT padora My(TH yiKe IIp¥ CHUKEHHOM, M JOBOJHHO 3HAYHTENBHO,
YacToTE BPALICHHA ee HHAYKTOpA, T. €. He PH MaKCUMaJbHOM e K 1.1 ,
aIpH 3HAYMTEIbHO GoJee HuskoM. [lostoMy, Kak mpaBuso, rufpomydTa
HJAH HHIYKTODHAsT MydTa CKOMbXKEHHA COENUHSETCS C 3/eKTDOJABHIA-
TeJEM HYepe3 PeMCHHYK IMepeaauy.

JIOBOIEHO H3BECTHEIM CIIOCOGOM H3MEHEHHSI CKOPOCTH BpaLleHHS B0~
MOTO BaJia, HO BeChbMa MaJio PaclpoCTpaHeHHHLIM B BEHTH/ISTOPHBIX yCTa-
HOBKaX, ABJAETCA NpHMeHeHHe PeMEeHHOTO BApHaTopa CKOpOCTeH.

[puumun neficTBHS 3TOr0 YCTPOMCTBA OCHOBAH Ha M3MEHEHHH Iepe-
AATOYHOTO OTHOIIEHHA IIKUBOB PEMEHHOI'O NPHUBOAA; BENOMBIH LIKUB CO-
CTOHT M3 [(BYX ITIOJIOBHH, OAHY H3 KOTOPLIX C IIOMOMIBIO IIpYIKHHBI
MOXKHO TepeABHTaTh BAOJAbL Baja, H3MEHAs pACCTOSHHE MEXAY HUMH
(cOnukasi unu pasapuras). CoOTBETCTBEHHO 3TOMY peEMeHb TAKMKE 3a-
HHMaeT PasjHYHOe [OJIOKeHHe MexkJIy OO0eHMMH 4JacTsIMM IUKHBa (NpH-
GaMKaeTCs K Bajly WM OTOABUTAETCH), PAMYC €ro obpauleHHs BOXKPYT
OCH BaJjla U3MEHSIETCH, a BCJel 3a HHM MeHseTcs M IepelaTodHoe OTHO-
menue. IlepeasHikeHHe TOABUMKHON 4aCTH IIKHUBA BAOJb Baja UPOH3BO-
JuTcs 0T PYKH HJH OT NpHBoAa, 06e3 OCTAHOBKH paboThl HepeflauH.

KpuBas cHHKeHHsT MOUIHOCTH ABJISETCS 10 CYUIECTBY HJIEAALHOH, HO
JoMKHa GLITh BHECEHA IIONPABKA HA K. M. . BapHaTopa. [IpH nepeja-
BaeMo# MomHoeTH 10 12—15 kBT pemenHoi BApuaTOp CKOPOCTEH Orpamu-
YABaeTCA OJJHHM BEIOMELIM IIKHBOM H [OSTOMY mpejcraBiseT cofol no-
CTATOYHO TIPOCTOE H HeJoporoe
yerpofictBo. Ipu 60nbmMX  MOIL-
HOCTAX BapHATOP MAOMMEH VxKe
HMETh HEeCKONLKO LTKHBOB, BCJeX-
CTBHE Yero ero KOHCTPYKIHA ycC-
JIOYKHSAETCH, H [IPUMEHEHHE peMeH-
HOFO BapHATOpAa CKOPOCTEH JAJist
BEHTUJIATOPOB, noTpebIA0IHX
MOIHOCTL He 6GoJsee 15 kBr, me-
Hee pallMOHAJBHO.

N N

3. PETYJIUPOBAHHE NONAYH
BEHTHIATOPA

BBELEHUEM B CETb
JOMOJNHUTEJNBHOTO
CONPOTUBJEHHUA

Ilpusoun peryJaupoOBaHMs ITO-
Aaqd BeHTHAATOPA BBe/ieHHEM B
CETh JONOJHHTENBHOI'O COIPOTHB-
JEeHUT HIH, Kak NMPUHATO HA3bI-
! BaTh, JIPOCCENHPOBAHMEM JOCTA-
0 q 3 g, [} TOYHO XOpO!llO H3BECTEH.

Puc. 46, XapaxkTepuctixa BeHTHIS- l_lpﬂ BhefleHny: B cefh Jormomns
TOpA H CETH HUTEJIHHOTO CONpPOTHBNAEHHS (puc.
I —c¢ ppoccenem, II— Ges Ipoccein 46) KpHBasa CETH H AONONHUTE/ND-
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HOTO COINPOTHBJIEHHS NEPEABHIaeTcsl BJAEBO Ha rpaguke Q — P,. Braeso
mepemelaercs: H pabouas TOYKa BEHTHJAATOPA, COOTBETCTBEHHO YEMY 110-
HMIKAeTCA H CO3/laBaeMan UMH Nnojada. Ecln Jio BBeieHHA ROIIQIHHTENh-
HOTO CONPOTHBJEHHUS (Ipoccesis) B CeThb BeHTUIATCP HMea Mopauy Qa
IpH JLaBJIEHHH P,aH HOTpeﬁ.JIHJI MOIJHOCTB

QA PUA
3600-1000m 4

Ny=

a noc/e BBEACHHs ApoCcedist Nojaua craia paBHOH Qp u aaBienue P,p,

TO HOTPBﬁJIHEMaH MOILIHOCTbL, pacxoayeMad Ha IIpeojoJjieHue COMPOTHB-
JEeHHS CETH U ApOoCCeis:
NB— QBPUB g QBPvB 'P(}B NNB PUB
= = . o
i Mg PUE PUB

T. €, 3HAUATENLHAA UacTh HOTpel/iseMod BEHTHISTOPOM MOILHOCTH pac-
XojlyeTcsl Ha Npeofio/leHHe COMPOTHBJIEHHs! IpOCCess,

Boobiue ke CHHMKeHHE MOUIHOCTH HPH IPOCCEJHPOBAHHH NPOHCXO-
AHT IO KPHBOH MOLIHOCTH OT TOYKH A 70 TO4KM B; 3TV KPHBYIO HaCTO
Ha3bIBAOT JPOCCENBbHON KPHBOH BEHTUNATOPA.

Orciona MOXKHO cfeaTb BBIBOJA, 4TO 3(PheKTHBHOCTL IPOCCENHPO-
BAHHMS 3aBHCHT TOMBKO OT THNd BEHTHAATOpA.

4. PETYJIHPOBAHHWE NOJAYH UEHTPOBEXXHOIO BEHTHJAATOPA
3AKPYYHMBAHHEM NOTOGKA BO3JAYXA NEPEA KOJIECOM

Ilpr oTCYTCTBMH 3aKpy4YUBaHMS IIOTOKAa BO3AYyXa Iepel KOJIecoM
BEHTHJIATOPA TEOPETHUECKOE JABJEHHEe II0CAelHer0 BRIPAXKAeTCsl, Kak
H3BeCTHO, ypaBHeHHeM (2):

F,=pu,c,,.

ChnejoBaTeJbHO, TpPENIOJAraerTcss, 4TO CKOPOCTh 3aKpyuHBaHHs
Ciu, BXoAsmwas B ypaBHeHHue (1):

P'rz DUy Copy ~— DUy Cr s

paBHa HYJIO H, 3HAYMT, aGCONIOTHAA CKOPOCTh MOTOKA Ha BXoje Ha Jo-
IaTKY KoJeca ¢; MeprneHAHKY.IApHA HanpaBaeHHIo CKOPOCTH ty (puC.47).

Ilpu HcKycCTBeHHOM 3aKpyuMBaHHK TOTOKA BO3AyXa Iiepell KOJEcoM
HanpaBJeHHe OTHOCHTEJNLHOH CKOPOCTH @y OTKJIOHSAETCH B CTOPOHY Ha-
IpaBJeHNs BpamieHHs KoJjeca, TpHuem TeM Gofblle, YeM CHJAbHee IIPo-
UCXOAMT 3TO 3akpyudBaHue. CocTaBiafilomas ¢;, CTaHOBUTCHA OGoJblle
HyJs1, U TEOPETHUECKOe JaBlieHHe, KOTOpPoe ofipejensercsa Telepb yxke
ypaBHeHHeM (2), yMeHbIIaeTcs.

CoOTBeTCTBEHHO 3TOMY HOHHXKAIOTCH KPHBHE J[aBJAeHHA BeHTHAATOPA
ua rpajuke Q — P,, IpHYeM 3TO NOHHIKEHHE MPOHCXOJHT TeM CHAbHEe,
yeM OGONbIIMM ABJAETCH VIO 3akpyYHBAHMA JIOTOKAa o Mojaua
BEHTHJIATOpA, paboTralllero Ha OIPeAeIeHHYI0 CeTh, YMeHbilaercs
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Puc. 47 Tpeyroanhugu ckopocreil
Ha Jonartke pafodyero kKoJeca BeH-
TUAATOPA TIpH peryjaupoBadud Ha-
DPABAAIOMMM annapatoM (c1pesxa
NOKasplBaeT HanpaBJeHHe BpalleHHA
KoJeca)

Puc. 48. CxeMa peryiupOBaHHus BeH-
THISITOpPa OCEBBIM  HANPABAAKUEM g
annapatom Q

(puc. 48). C noHH:KeHHeM KPHBHIX JaBJeHHH yMeHbIIaeTcsi H K. II. .
BEHTHJIATOPA, [03TOMY CHHYKEHHe PACXOAYeMOH MOIHOCTH MPOHCXOAHT
He IPOIOPIHOHANBHO YMEHbILEHHI0 IPOU3BEJeHHsT pacXoia BO3nyXa Ha
Jasaenue QP ,, a B MeHbuteil crenenu. Ha puc. 48 BUAHO, YTO HOHHKEHHE
pacxoiyemoll BEHTHJIATOPOM MOIIHOCTH NPH 3aKPpYYHBAHHH IMOTOKa
BO3AYyXd Mepej KoJecoM MPOHCXOAUT N0 KpHBoil B b;.

¥YceTpoiieTBa, OCYIECTBASIONME 3aKPyYNBaHue MOTOKA Bo3jyxa me-
pejl BXOJOM B KOJIeCO PaJHAJbHOTO BEHTHASTOPA, HA3LIBAIOTCS HANPaB-
JIAIOIAMH anilapatami.

151 teHTp 06e3KHbIX BEHTUAATOPOB HANIPABIIAIONIHE allapaThl MOXKHO
A0/pa3JleIUTh Ha JeThpe THIA:

a) oceBoil Haupasmsiomu# amnapar (OHA), npencrasasiomuii co6oit
Ha0op pajHaJbHO pACHOJIOKEHHBIX BO BXOJHOM NatpyOKe BeHTHJIA-
Topa (MM B CAMOCTOATETLHOM NaTpyOKe) Jonactedl, KOTOPHIE MOXKIC
OIHOBPEMEHHO H CHHXPOHHO NOBOPAuMBaTh Ha JOGOH YTOJ BOKPYT pa-
NUaJbHBIX OCeH;

6) ynpolUeHHBII OCEeBOK HalpaBJsIOMH annapaT KOHCTDYKIH.i
JI. A. Puxrepa (YOHA), cocrosuiii U3 ABYX CEKTOPOB, KOTOPBIE pas-
BOPAYHBAIOTCA B PA3JHUHEIE CTOPOHLI H OOECHIEYHBAIOT TeM CAMBIM Ya-
CTHYHOE 3aKpYyYHBaHHe NPOXOAAINEr0 Me:XIy HUMH BO3AYXa;

B) paavatbHBI Hanpaeasouuii annapar (PHA), npeacraBastomuil
coboif cripanbHLIH KOXKYX ¢ HaGopoM HOBOPOTHEIX JiomacTted, pacnoJo-
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Puc 49 Xapaxtepucruka mentmastopa U4-70 ¢ oCeBBIM HanpaBiAAIONHY Aanma-
paroM (C PasaHIHKIMH YTVIAMH [OBOPOTA JOMATOK) K (€3 HETO

—-—— 6e3  HanpaBISIOIUEro ammaparta, —— a=0°
o

ﬁﬁﬁﬁﬁ a4=60°, —— X —— =75

XCHHBIX 110 KPYTy NapajieJbHO OCH
BaJjia BeHTHJATOPA; 3TOT KOXKYX [PH-
MBIKACT K BXOLHOMY HaTpyOKy KOpmy-
€a BEHTHJATOPA,

I) YIPOIWEHHBI paaWalbHBEE Ha-
IpaBAsOMH  anapaTr KOHCTPYKIHNH
A. T. BrukoBa, cocrosmuii u3 Kopob-
K1 ¢ HabopoM MOBOPOTHHIX JIOHACTEH,
Pacmo/ioKeHHBIX HE N0  KpPYyry, Kak y
PHA, a wa npsmoil, napaniensuof
ocH BaJja.

B peHTHJATOpPAX, YCTAHABMHBAEMEIX
B BeHTH/ISILMOHHBIX CHCTEMAX, MNpume-
HAIOTCS TIOYTH BCer/la OCeBEe HAnpas-
Jaomure anmnaparel (OHA) BeaencrBure

— e —— @ =2, —.— =407

1718
e b
|
|
68— — — — :
g5 B be |
fusf — — — — |
b |
J
) i
0 | !
03 1 0/a,

Puc. 50. Kpusne 5,55 u b,bs
B Koopnunatax @Q/Qo u N/N,

UX MCHBIUIMX Da3sMEPOB IO CPABHEHHIO ¢ pa3MepaMu HalpaBAsOUHX
annaparop IpyruxX THIOB NPH OAWHAKOBOH 3(PekTHBHOCTH pabOTH

H 3KOHOMHYHOCTH.
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Ha puc. 49 npencraBnena xapakrepucTdka BenTuasitopa 114-70
€ OCEBBLIM HATIPABJSIOUMM aNllapaToM NPH Pa3THYHLIX YrJax IOBOpOTa
JionacTeli MOCaesHEro.

DKCIepHMCHTANBHEC HCCACAOBAHAA PA3/IMUHBIX aBTOPOB NOKA3aJH,
YTO 3KOHOMHYHOCTE PErylHpOBaHUs BEHTHIATOPOB OCEBBIMH HallPaBJsiio-
IWMH anmapaTaMH IOYTH HE 3aBHCHMT OT 4YHCIa U (HOPMBI JIOTATOK II
3HAYATEJBHO 3aBHCHT OT THNA BeHTUJIATOPA H PerKuMa ero paboTHL.

OGHYHO YHCIO JOMATOK IPHHUMaeTCs paBHuM 8 wiu 12. JlonmaTku,
KaK NIpaBuio, BEIPE3ZIOT H3 ILIOCKCOTO META/LIHUECKOro JHCTa HOCTOSH-
HOMH TOJIUMHEL, H TOMBKO B TeX CJAYyYasix, KOTAA MPOYHOCTh U ¥KECTKOCTD
JonaToK (y BeHTHAATOPOB GOMBLUOI BeHYMHBI) OKa3bBaeTcs HelocTa-
TOYHOH, HX BHIIOJNHSIOT KPBUIOBHAHKLIME HIH YEUeBHIIe0GpasHbIMU.

Ipexkze ueM paccMaTpHBaTh 3aBHCHMOCTbH SKOHOMHYHOCTH PEryJ/IH-
pOBaHHA OT THIIA BEHTHIATOPA H DEXHMa ero paboThl, CAAyeT Nosc-
HUTDb, YTO OHKMMAETCS T10Jl IKOHOMUYHOCTLIO PEry/JHPOBAaHUS U KaK oia
OLCHHBARTCSI.

IMonxenue pacxonyeMoll BeHTHJSITOPOM MOWHOCTH (cM. puc. 48)
TPOUCXCAHT IpH PETYAUPOBAHHH HanpaB/ISLIOWHUM alnapaToM 1o KpUBOIT
BBy u npy pervJaHpoBaHHy JipocceneM no Kpusofi b,5,. ITonoxenne
3THX KPHBHIX I[IOKA3LIBAeT, 4TO PeryJAHpOBaHUMEe HANpaBJASIONMM anma-
patoM s¢dexTUBHee U SKOHOMHYHEE [POCCeTHPOBaHuUS.

s Gosiee TOYHOH OUEHKH 5KOHOMMYHOCTH TAKHX KPHBHIX YI0GHEe
MOJb30GATLCH TDAPHKAMH C KPUBEIMH CHMMCHHS MOUIHOCTH HJH, Kak
NPUHATO X Has3blBaTh, C KPUBBEIMH peryJHpPOBaHUA.

CayzkeHne MOmHOCTU onpeneisieM Ho ¢opmyae (17), 3ameHas n Ha
Q u ny Ha Q:

X ( —CL) : (18)
IVO QD

B srom cayyae kpusrle 5,55 u 5,5, {cM. puc. 48) 6yayT BHIIISANEThH
HeckosbKo HHade (puc. 50). C momowkbio pre. H0 JAerko oUeHuTh 3KOHO-
MHYHOCTbL 000HX CIIOCOGOB perysiuporanus. Hampumep, npu peryanpo-
BaHHU TI0JlaUd JAHHOTO BEHTH/STOpA OT MCXOXHOTO 3HaueHus A0 50%
OT Hero motpebJsemasi MOIMHOCTD MaflaeT Py ApoccenpoBaHun 1o 68%
f TIPH PeryJa¥poBAHHH HaNpAaBISIONMM annapatoM o 45%.,

Paccmorpum BidsiHHEe Ha SKOHOMHYHOCTB PeryJaHpOBaHHs BEHTHJIA-
TOpa HANPAB/SIOUIHM alNapaToM 3HAUCHUs OTHOCHTENLHOTO AHaMeTpa
BXOja B KOJeco, yria BHIXo/a JOMNATOK KoJeca, HadalbHOTO peXuMa
paboTH BEHTHJIATOPA.

OTHOCHTENBHBIM JHAMETPOM BXOAa B KOJECO HAa3bBAOT OTHOIE-
HHe AHaMeTpa OKPYKHOCTH, OT KOTOpOH OepyT cBoe Haua/o JonaTKH,
K IHaMeTpy KoJeca, T. €. K OKPYMKHOCTH, TJe pacIoJ0XKeHbl KOHIE
JIONATOK.

BiusiHHe OTHOCHTeNBHOrO JuaMeTpa BXOAa B KoJeco Ha KOHOMHY-
HOCTb PeryNHupOBaHus HANPaBJISIONUM annapartoM 3aKIoyaeTcs B Cle-
AyIolleM: YeM MeHBIe 3TOT AHaMeTp, TeM Gofee HH3KOH aABjagercd H
5KOHOMHYHOCTL PEry/IHpOBaHHs 3aKpYUHBaHHEM MOTOKA BO3J1yXa Ilepel
KOJIECOM.
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Takas 3aKOHOMEPHOCTHL JETKO OODBSCHSETCS TEOPETHUECKH ¢ mo-
MOILBIO YpaBHeHHs Diijepa — NpH OIHOH H TOH e 4acToTe BpAlleHHs
KoJieca CKODOCTh i, TIOHMMXKaeTCsi IPH YMCHDILICHHU 3HAYEHHA OTHOCH-
TeJBHOTO JHAMeTpa BXOZa B KOJECO ¥ COOTBETCTBEHHO 3TOMY YMeHb-
iraeTcss ¥ BTOPOH uJieH ypaBHeHHs Jfijiepa.

Tagum ofpasoM, NOHUKeHHe KPUBOH JaBJeHHs [PU NOBOPOTE JOMa-
TOK HaNpaBJIsIOUero anmnapara Ha OfdH U TOT e yroJ 6yjeT 6ofee 3Ha-
YHTEIBHEIM Y BEHTHIATOPA ¢ GOJNBIINM OTHOCHTENBHBIM JHAMETPOM BXO-
Jla B KOJIeco.

PerynupoBaHue HanpaBJsIOUAM alllapaToM BeHTHJISTOPOB ¢ JIOMAT-
KaMHM, 3aTHYTBIMH Brepell, SKOHOMHUHee, UeM BEHTHJSITOPOB C Jionar-
KaMH, 3arHYTHIMH Ha3al.

Ilpu mpoBeseHNH McCNeNOBAHAH 110 ONpee/eHHI0 BIUSHUS HA pery-
JAHPOBAHHE HAYAJBHEIX PEKUMOB BeHTHJATOpA OBIIO OCHApYAKEHOG }O-
BOJIHHO JOOOIBITHOE STBJEHUE: ¥ BEHTHSTOPOB € JIONATKaMW, 3aTHYTHMH
Haszaj, Gojee SKOHOMHYHEIM SBNASETCS] peryJMpoBaHHe HA HauaJbHOM
peXIMe ¢ MEeHBIIHM PACcXOAOM BO3LYXd; Y BEHTHJATOPOB C JIONATKAMH,
panualJbHO OKAHUHBAKIINMUCSH, SKOHOMHYHOCTL Dery/JHpPOBaHUA TpakK-
THYECKH OJHHAKOBA Ha PA3MHYHBIX HAUAJBLHBIX PEXHMAX; y BEHTHIATO-
POB e C JoIaTKaMH, 3arHyThIMH Boepej, HaoGopoT, 6oJee IKOHOMMY-
HEIM fBASeTCs peryaupoBaHMe Ha HauambHOM pexume ¢ GOabuIuM
pacxonoM BO3LYXd.

Onucannblil Boille 3bdheKT BAPAHAS Ha SKOHOMHYHOCTD PeryJ/HpoBa-
HuA BeHTW/STOPA HaNPaBAAOIEM allapaToM TaKuX (aKToOpoB, Kak
3HayeHye OTHOCHTeJIBHOTO JUaMeTpa BXOJa B KOJeco, yroJ BbIXOAa Jo-
IIATOK KOJleca W HAUaibHHI pPexd<iM paboTH, GBI, KAK YXKe TOBOPHJ/IOCH,
obHapyKeH [pH SKCIePHMEHTaNIbHBIX HeCAenoBaHusaX. EcrectBento BO3-
HHKaeT BOMpoc, He SIBJSIOTCS /M SKCIepHMEeHTalbHEe Pe3yJbTaThl CLy-
yafHEIMH (TOCKONBKY OHH HOCHJIH OIpaHMUeHHBIH Xapaktep), He MO3BO-
JSIOUAMH ciennath obobieHHse BhBoALL. [To3ToMy TeopeTHyecKue NMoj-
TBEPKIEHHS 3TOr0 3ddeKTa caeIyeT CYHTATh HE TOJAbKO MOJe3HBIMH, HO
1 HEOBXONHMBIMH.

Ha ocroBe ypaBHeHHs Dijepa NPH HEKOTOPHIX BO3MOMKHBLIX 8
3TOTO CAyyast JOMYUIEHHEX YAANOCh MOJYUHTE' TeopeTHueckKoe ypaBHe-
HHe KPHBOH pPeryaupoBaHuf:

N 2,005 (180° — By} — Dy @y cos (180° —B) (g\
N, ug -+ w, cos (180° —f,) Q
uz—bl Uy Q
ug -twy cos (180°—f,) Qo
ITo ypaBHeHHe sIBAsieTC A napabosol Tuna
N

Vo (QU)HS(QB)

1 I. I. Baxeaxoe. MccnefoBanue OCeBHX HampaBAsIOWHX AannapaToB AJs
IKCOMYAaTAUHOHHOID DETYJHPOBAHHS TPOH3BOAMTENBHOCTH UEHTPOOEHHBIX BEH-
THAATOPOB H BHIOOP ONTHMAABIILIX CXeM 3THX amnaparos. Jlucc. Ha COHCKaHHe
yideHo{i cTeeHK Kanrj. TexH. Hayk. MHCH, 1954.
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3necs A 4+ b =1, rak kak npu Q/Q, = 1 N/N, nonxuo Guith TakKe
pasuo 1.
ITosToMy nocnenHee YpaBHEHHE MOYKHO 3aMMCaTh B CAENYIOMEM BHJIE:

R R R R
Tax xax 2 — ((%

) )2 = 0, o N/N, ymenbiuaercs ¢ yMeHbllleHueM 5.,
4]
Ho

5 — ty— Dy tiy
Uy - ws cos (180° —fy)

H IIO3TOMY MOZKHO CJeJarb CAeAYIOUHe BBLIBOJBI:

a) yeM OoJbille OTHOCHTENBHHI AHaMeTp BXojia B Kodeco D, TeM
MeHbile oTHowmeHHe N/N;

6) ¢ yMeHbLIeHHeM YIJia BHIXOZa Jonatku P, otHouweHue N/N, yse-
NYYHBACTCSI, T. €. PerylupoBaHHe CTAHOBHTCS MeHee 3KOHOMHUYHEBIM,

B) IIPH Pa3IHUHBIX DEXHMaX paboThl H3MeHsieTcss (Jy H COOTBETCT-
BEHHO 3TOMY W,; C yBelaudeHuem Q, npu fi, >> 90° (momarku, sarHyTne
Brepen) cos (180° — B,) umeeT noaoxuTeabHoe 3HayeHne — B u N/N,
yMmenbIualotes, npu P, = 90° (nonmaTku, paxHasibHO OKaHYHBAIOIHECS )
cos (180° — B,) paBen nymw — 5 u N/N, ocraiorcsi HeH3MeHHEIMH, a
npu P, << 90° (ronmarku, sarnyrbie Haszan) cos (180°—f,) umeer orpuua-
TenabHoe 3Hauenne — b u N/N, yBemngusarorcs.

TakuM obpa3zoM, TeopeTHUeCKHe BBIBOJAHI IIOJHOCTBIO TOXTBEDIHAU
pe3yJbTaThl, NOJYUEHHBIC SKCHEPHMeHTaNhHBIM I1yTeM.

Caenyer yka3ath, yTo T0/1ydeHHOe ypaBHEHHEe YCTAHABAHBACT TOJIBKO
Ka49eCTBEHHYIO CBA3b MEX]Y SKOHOMHUHOCTBIO PeTyJIHPOBAHHS, C OJHOM
CTOPOHBI, H TEOMETPHUYCCKHMH MapaMeTpaMM H pexkuaMoM paboThl BEHTH-
ATOpa —C APYroil. 3HayeHHsT HaJleHHs MOIHOCTY HOJIYYATh TAKHM 06~
PasoM HeNb3fl, TAK XKe KaK Hesb35 OmpefetsiTh (QAKTHUECKHe NaBJeHHd
BEeHTU/ISATOPA N0 YparHEeHHI0 Dinepa.

HeGespinTepeco ykasath euje Ha ONHO pasiHYHC MEKIY BCHTHJA-
TOPOM C JioHaTKaMHu, 3aTHYTBIMH BIepei, ¥ BeHTHASTOPOM C JofaTKamH,
3arHYTLIMH Has3al, IpH PeTryJHPOBAHHH HX HaNpaBIfoUUM annapatoM,
3aMeyeHHOe aBTOPOM NPH 3SKCIMEPHMEHTATbHBIX HCCAeAOBaHHAX, MPO-
BefieHHHX B 1953 r., W HesaBucumo ot Hero B. M. KoBanenko u K. B. Ye-
oenuesofi B HATU um. JKykoeckoro [4].

Oxasajioch, YTO SaKpYYHBAHUE HAIPAB/SIOUIMM alMAapaToM MOTOKa
BO3yXa Ilepes BXOIOM B KOJIeCO BEeHTHJISITOPA C JIONATKaMH, 3aTHYThIME
Briepes, H3MeHSeT KHHEeMaTHKY [IOTOKA 33 KOJIeCOM He TOJABKO KOJHYecT-
BeHHO, YTO eCTeCTBEHHO, HO H KauecTBeHHO. CKOpOCTh 3aKpyYHBaHHSA
MOTOKA 33 KOJIECOM €y, YMEHBIIAeTCS MO CPaBHEHHIO CO CKOPOCThIO, KOTO-
pas 6bl1a 10 TOBOPOTa JIonacTell HanpaBJsIOUEro annapara, He TOMLKO
H3-32 eCTECTBEHHOI'0 YMEHDLIEHHS CKOPOCTel @, W w,, HO U BCIEACTBHE
NOBOPOTA BEKTOPA CKOPOCTH @, B CTOPOHY , POTHBOIOIOKHYIO BPALILEH HEO
Kosieca CoOTBETCTBEHHO 3TOMY IiaB/JeHHe BeHTHJATOpa MOHHIKAeTCs He
TOJNBKO 3a CYeT MOSIBACHHS CKOPOCTH 3aKPYYHBaHHs I0TOKA Iepej
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BXOJOM B KO/€CO, HO M 32 CUET YMEHDIICHHS STOH CKOPOCTH NPU NOBOpOTE
BEKTOpa CKOPOCTH.

Y BEHTHJATOPOB ¢ JONMATKAMH, 3aTHYTBIMH Ha3aj, TaKoro siBAeHHS
He HabaI0Ran0Ch, T. €. NPH 3aKPYYHBAHMH TIOTOKA Nepei KOoJecoM CKo-
pocTb 3aKpPYYMBAHHS YMEHBLIAAACh TOJNBKO B CBf3H C YMeHBILUEHHeM
w; H W,

5. CPABHEHHE ONHCAHHBIX CNOCOG0B PErYJWPOBAHHUA
NPH OAHOCKOPOCTHOM 3JIEKTPOIABUTATEIIE

XapakTep perynupoBaHus BeHTHJATOpa ApoccesieM H HampasJsio-
MMM aNNapaToM 3aBHCUT, Kax OBVIO BBISICHEHO, OT THNA BeHTHJIATOpA.
CnenoBaTenlbHO, 3KOHOMHYHOCTh PA3JIHYHBLIX CIIOCOOOB PeryaHpoBaHusd
He MoxKeT OBITb OJUHAKOBOH /s BCEX THIIOB BEHTHJSTOPOB, HO CYLIECT-
ByeT olpeaeneHnas 3aKoHOMepHocTE. [TostoMy NpoBeneHAe TAKOTO aHa-
JH3a npeactapaseT 0e3yca0OBHBI HHTepeC W MOXKeT MPHHECTH NOJIb3Y.

CpasHenye ne/ecoo0pasHo ClenarTh Ha NpUMepe KaKoro-HuGyIb BeH-
THAATOpPa, Hanbojee pacupoCcTPaHEHHOTO B CHCTeMaX BeHTHJSLWH, Ha-
npumep sBenrunsitopa L4-70. Yo ke kacaercs crnocoGoB peryiupoBadus,
TO CHeAyeT, eCTeCTBeHHO, BHIOpaTh A/ CpaBHeHH Haubonee pacipocTpa-
HeHHbIe: HaMpHMep, NPHMeHeHHEeM OCeBOTO HaNpaB/fOUErc amnapara,
THIPOMY(TE, HHAYKTOPHOH MY(TH CKOJBXKEHUS H pPEeMEeHHOro BapHa-
10opa ckopocrel llenecoo6pasno Takxke mpuBeCTH JAHHBIE U 1O PEryJIH-
POBAHKUIO KPOCCENEM.

CpaBHHUTe/bHEI aHaJIH3 ObIT CleNaH ¢ NOMOLIbIO H3BeCTHOH QOpPMYJIHl
OTHOCHTeJIbHO KpHBOH peryJupoBaHHs WM OTHOCHTEJBHOH KPHUBOH
CHIKEHHS MOUIHOCTH:

N f Q )
N ( Q /)

Kpusote perynupopanus sentussitopa L14-70 remu crocoGamu pery-
NHpoBarus, Koropble Mbl coOHpaemcs CpaBHHBATh, [PEACTABJEHEl Ha
puc. 51 (HauanbHBIL pesRHM COOTBETCTBYET paboTe BEHTHISTOPA MPH
MaKCHMANTbHOM K. 1. Ji.). 33 HCKJIOUeHHEM KPHBOH CHHXKEHHSI MOLIHOCTH
HJeabHBIM cllocoBoM (M3MEHeHNeM YacTOTHI BpalleHus), KoTopast onpe-
Je/leHa TeOpeTHYeCKH, BCe KPHBLIE IIOCTPOEHH HAa OCHOBAHHM 3KCIIEpH-
MEeHTa/AbHBEIX JAHHBEIX: MPH Pery/JdpoBaHHU ApOCCENeM H OCEBEIM Ha-
npaBndawIuM amnapatoMm — ro mMatepuajgam JATH um. I'. E. JKygos-
CKOro; MPH PETyJIHpPOBaHHH THIPOMY(PTOH — Io MatepuHasaM maaboparo-
pun runpaBnuveckux MawnH AH YCCP; npu peryampoBaHnu MHAYK-
TOPHOH My(DTOH CKOMBKEHH — IO MaTepHanaM 6. BececowsHoro HayyHo-
HCCaIeNI0BATe/IbCKOrO HHCTHTYTA CAHHTAPHO-TEXHHUYECKOTO 000pyIoBa-
Hus (BHUMCTO MIICM CCCP).

[To naHHBIM HCHBITAHHN THAPOMYODTH H HHIYKTOPHOH MY(TH CKOMb-
MeHHsT 0Ka3ajoch, UTO IOCHAe[HSs HEeCKONBKO 3KOHOMWUHeEe MNepBOil.
OnHako H3BECTHO, YTO 3HepTeTHYecKye JI0Ka3aTe/lH THX YCTPOHCTB Teo-
peTHUYecKH OXNMHAKOBBL, H, OUGBHJHO, NMOJYYUBILYIOCSH Pa3HHUIY ClefyeT
OTHECTH 33 CYeT PasJHYHOIO KayecTBa H3TOTOBJEHHS H, BOSMOXKHO, TOY-
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Puc 51 Kpupble cHHKEHHS MOHIZOCTH, TIO- Puc 52 KpwuBLie clH.LeHHs MOLl-
TpetaseMoit peHruaaTopom 114-70, npu pe- HOCTH, MOTPesIsieMOl BEHTUASNTO-
T'YIMPOBRHHH DA3AHUHBIMA  YCTPOHCTBAMH pov L1470 Ne 5 npu peryan-
H cnocobaMu pOBaHHH PaajHYhBIMM YCTPOHCT-
I — npocceneM, ? — OCEBBIM HANDaBASIOULHM ail BaMH U crnocofaMi

naparoM, 3 — THApOMYdTOH, 4 — HHAYKTOPHOH ! — gpoccerneMm, 2 — HAGDPABAAIONIUM
vy oM CKOMLMENH:A, & — HECaJLHLM CIOcOGOM annapaToM, 3 — HACATbIUEM CIOCOBOM

HocTH wucnwmTaHuf. [losToMy B aanbHeillllem, nasi Gosbiueil ofbeKTHB-
HOCTH CPABHEHUS, HMeCT CMEIC/] NPHHATL I/ FHAPOMY(PTEL ¥ HHIYKTOP-
HOM MYQTHl CKOJIbKeHHS O0ILYI0 KPHBYIO CHUXKEHHH MOIUHOCTH, HAlpH-
Mep Kpusylo 4 Ha puc. 51.

[TpaBuabHOTO CYXKAeHHS 00 3(PeKTHEHOCTH PETYNUPOBAHHA BEHTH-
aaropa puc. 51 He naeT, TaK Kak KpHBbie HAa HeM IOCTPOCHLI De3 ydeTa
K. M. Ji. BRHTHAATOpA. MeXny TeM 3TOT K. n. Ji. BJAHSIET NOBGJBHO CY-
mecTBeHHBIM 06pa3oM Ha SKOHOMHYHOCTD peryaupoBaHus. JIyuire Bcero
3TO MOKa3aThb Ha HpuMepe peryiaupoBaHusi BeHTHAATopa L[4-70 Ne 5
Tpemsi cnocofaMu: HieadbHBIM, MpHMeHEHHeM Jpoccesis H P HMCHEHHeM
OCeBOro HaMpaBJSIONEro anmapara.

JonycTuM, 410, paGoTas Ha KaKy0-TO KOHKPETHYIO CeTh IPH 1acToTe
Bpamenua 1600 mun~!, BEHTHAATOD AaeT npousBopuTeNbHOCTE 6500 M3/u
npu moauoM JasjieHuu 950 [la. DTOT pexuM BEHTHJIATOPA SBISACTCA
HauanbHeM, OnpejesiseM moTpebageMylo BEHTHISTOPOM MOINHOCTE,
IJIS 4ero MpeiBApHTE/bHO HYIKHO YCTAHOBUTDH 3HayeHHe K. I. 1. BeH-
THJISITOPOB.

[Tpd perynupoBaHHM YacTOTOH BpalleHHS BEHTHJATOD HMeeT CBO-
GopHeifl BXOA U ero K. n. A. 1, = 0,8.

Jlpoccenn-kaanaH, pacnojaraeMplii BO BXOIHOM maTpybke, HMeeT
HACTOMBKO MaJloe CONPOTHBIACHHE, YTO HM MOXKHO npenefpeub. Takum
06pasoM, K. II. 1. BEHTHIATOPA € APOcce/ib-KIalaHOM MOXKHO TaKKe TIpHK-
HATb paBHbeM 0,8.

Ho k. m. 1 BeHTHAsITOpa C ITOAHOCTBIO OTKPLITBIM HaITpaB/sgIoNiHM
anmapatoM, COTJIACHO UCMbITaHUM, 1), = 0,77.
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B rakoM ciyyae MouiHoCTb, noTpebisieMasi BEHTHASATOPOM CO CBO-
GONHEIM BXOIOM WJIH C JpOCCe/ab-KIaMaHoM,
QP 6500950 o g,

3600-1000m, 3600-1000-0,8

N,

a MOUIHOCTh, norpef/igeMasi BEeHTHISTOPOM C HANPaB/sIOUHM anmapa-
TOM,

No=N, o1 B8 99 «Ry.
M2 0,77

CrnepoBarelbHO, KPUBLIE CHIDKEHHS MOIUHOCTH J0JKHBL OpaTh CBOe
HAYaJ/10 He B OIHOM TOYKE, & COOTBETCTBEHHO PaKTUUCCKH HOTPEeOIseMbIM
MOIIIHOCTSIM, KaK U NMOKa3aHo Ha puc. 52. AHajlorHYHO 3TOMY H OTHOCH-
TeIbHEIE KPHBHIE CHH2KeHHS MoltHocTH N/N, = [ (Q/Q,) Takxe KO/KHBI
HMeThb HaYa/o B PA3JHUHBIX TOYKAX COOTBETCTBEHHO 3HAYCHHSM K. II. 1.,
KOTOpBIE HMEIOT ReHTHJIATOPL ¢ TeMH HJIH APYTHMH DPeryJsupyIolHMu
YCTPOHCTBAMH.

IMTockonbky ycraHOBKa IpOCee s He TOHHAKAET K. 1. A. BEHTHJIATOPA,
MPUMEM, YTO OTHOCUTEALHAS KPHBAS CHIDKEHHsS] MONIHOCTH IS BEeHTH-
asitopa ¢ mpocceneM (N/Ny)y, = f (Q/Qy) Geper cBoe Haualo B Touke,
COOTBETCTBYIOIIEH eHUIE, 4 BCE KPHBBIR, OTHOCSIINECH K BEHTH/ISATO-
paMm ¢ IPYTHMH PeryJaHpYIOHMH YCTPOHCTBAMH, CPABHHBAIOTCH C KPH-
BOfl pery/aupoBaHus POCCEACM KaK ¢ 3TaNoHOM.

[MosoxkeHre TOYKH HAYAAA OTHOCHTEABHEIX KPHBBIX CHHKEHHA MOLL-
HOCTH (06Go3HauuM ee A) 115 BeHTHISATOPOB € IPYTHMH PETYJIHD VIOUIHMH
YCTPOHCTBAMH OIIpefeNfiercst OTHOUIEHHEM

A— Ne.np
Me.p.y

PIE Mg gp ~— K. M. . BEHTHASTOPA C APOCCENEM;
Ng.p.y — K. I J. BEHTHAATOPA ¢ KAKHM-THGO APYTHM Peryaupyio-
LIHM YCTPOHCTEOM.

KosqxpuiiseHTE NOBHAKEHHUSA K. I, 1. BEHTUMATOPA W3-3a MPHMEHeHH A
BMeCTe C HUM pPeryJUupYIIMHUX YCTpoHCTB NPHHHMAEM DaBHBEIMH: st
apoccensi Ry, = 1; 1as oceoro Hanmpap/siomiero anmnapara Ry, =
= (),96; pns raapoMydTE M HHAYKTOPHOH Mydrel cKonbmenuda k, =
= 0,96; niist BapHaTopa kyap = 0,86. OBLIYHO BEHTHAATOPBI MPHBORAATCS
BO BpaiieHHe ¢ MOMOIILI0 KINHOPEeMEHHOH IlepefayH, 3a HCKIIOUeHHEeM
TOTO cjiyuasi, KOrja peryJanpyouluM YeTpolcTBOM SABJASETCS BapHATOP.
K. n. 1. pemexnoro npusojia NpHHHEMAaeM Np.mp = 0,95.

B pesyabrare K. I. A. BEHTHAATOPA € YKAa3aHHBIMH PETYJIHP YIOIAMH
YCTPOHCTBAMH MOJYYHAIUCh PABHBIMH!

¢ JpocceneM U peMeHHBIM IPHBOIOM

Ng.np = N3 Rap Np.np = 0,8-1.0,95=0,76;
C OCeBbBIM HanpaBHﬂlOl.uHM anmnmaparoM H peMeHHBIM IMpHBOAOM
Ns.a = Ns By.a Np.op = 0,8-0,96.0,95=0,72;
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Puc. 53. Kpupble CHHMKENHF MOLL-
HOCTH, NOTpebasiemMoll BeHTHAATOPOM

y P p Puc. 54. Kpupsle CHu:KeHusi MOIULHOCTH,
L4-70 mpm peryIupoBamHA pasie- 3abupaeMoll peuTuasTopom L[4-70 ua snex-
HBIMH  YCTpOHCTBAMH ¢  yueroM p p

MX K. T 11 TPOCeTH [pH peryJHPOBAHHE Pa3MHUHBIMH
o yerpofictBaMH € yueroM K. M. J. OPUHBOIA

1 — ApocceneM H KIHHODEMEHHBIM TIpH-

BOZOM: 2— OCEBLIM HANpABASWOIMM anm- / — Apocceled; 2 — HanpaBlsiOLHM annapaTod;

napaToM W KJAMHODEMEHHsIM IPHBOAOM, 3 — snekTpoMydTOli; 4 — BapHaTopoM cKopocTel

3 -~ HHIYKTOpHOH MYdTOll CKOABKEHES
HAH THAPOMY®DTOR W  KINHOPCMEHHBLIM
HPHBOAOM; ¢ — PEMEHHBIM  BapHaTOPOM
CKopocTeit

¢ rufpoMydToit HIH HHAYKTOPHOH MydTOl CKOJIbKEHUS H PEMEHHBIM
IIPHBOZIOM

Moo =M Fug Np.np = 0,8-0,96-0,95=0,72;
C BapHATOPOM
Ma.pap = Ne Kpap = 0,8-0,86 = 0,69.

Tenepb MOXKHO OIPENENHTh MoJIoXKeHHe TOYKH HayaJja KPHUBBIX CHH-
KEeHHA MOMIHOCTH:

AA51 HanmpasJasiomero annapara

A=Tom 07 g o,
M. °.a 0,72

IJIs THAPOMY(TH H HHLYKTOPHOH MY(TH CKONBIKEHH S

A=Tozp . O70 4 o5
s, M 0,72

I/ BapHATOpa

Ne.sap 0,69

OTHOCHTENbHEE KPHUBBHIC CHHMKEHHS MOTpeOaAeMOoil MOIHOCTH (KpH-
BHie PECYJAHPOBAHUS) C YUYETOM BJIHSIHHS DPEryJaHpYIOUHX YCTPOHCTB
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HA K. II. I BEHTUJIATOpPA, HPeACTaBJIeHHBIE HA DHC. 53, focTaTouHO OGLEK-
THBHO XaDaxTepH3YIOT 3KOHOMHYHOCTH OCHOBHBIX CHOCCOOB Perymupo-
BaHHUA, HO TOMBKO IO OTHOLWIEHHKD K HOTpeﬁJIHeMOﬁ BEHTHJ/JIATOPOM MO~
HOCTH, T. €. MOILHOCTH Ha €ro Bafay.

OgoHuyarenpHas e CpaBHHATEABHAS oleHKa 3KOHOMHUHOCTH CIIOCO-
00B peryaupoBaHisd BeHTHAATOPOB MOXET OnITh BHIfIBJIEHA TOJBKO MO
pacxo,uy WICKTPCIHEPTHAH B 3JEKTPOCETH, a T[OCJI(BJIHHI:'I 34aBHCHUT He
TOJBKO OT MOUIHOCTH, pacxogyeMoﬁ CaMHM BEHTHJIATOPOM, HO TaKk®xe U OT
K. II. 0. 3JIEKTpoJABHrate i, KOTOpblff’I MOHHUZKAECTCH IO Mepe YMEHBIICHH 5
pacxonyeMoH MOMHOCTH.

Ecnu W3BecTHB MOIHOCTE Ha Baly BeHTRAATOpa N U K I. JA. 3JEKT-
POABHTATENS 1],

=", (19)
AHaJ’lOFHQHO OTHOCHTENbHBIM K]JPIBI:IM CHHUMKEHHUST MOIIHOCTH, pacxo-

Ayemoll BeHTHaAsATOpoM Ha Bany, N/N, = [ (Q/Q,), MOKHO MOCTPOHUTH
H KDHBHIC CHHJKEHHS MOUIHOCTH, 3a0HDaeMOH BeHTHJISATOPOM M3 CeTH:

2 Q
e e Y 20
5 = () @)
Cornacuo ypasreHHI0 {19) momyumm:
i: Nls.o ) (1)
3 Ny

3HaueHHsA ), o H 1, CACAYET ONMPENeNaTh 1o KPHBOI K. II. JI. KOHKpeT-
HOTO 3J€KTPOJIBUTATEN S, BhIOPAHHOTO N5 JlaHHoi ycTanoBku. Ho mas
BEISIBJIECHHS 06l NPHHIMNHATBHOR 3aKOHOMEPHOCTH, YVYHTBIBASI, YTO
GOJIBIIMHCTBO KOPOTKO3aMKHYTHIX 3JEKTpoJ(BHTaTeNell TpexdasHoro
TOKa Maslo OTVIMYAloTCst Ipyr OT APYra MO KPHBOH K. II. 1., MOXKHO BOC-
MOJIb30BATHCS] THHMYHOH KDPHBOH.

Cuurasi, yTo MOIGHOCTH HA HAYa/bHOM PEXHME BeHTHJSTODA COCTAB-
aser 100% no marpyske, nosyuum v, , = 0,89. B arom cuyuae ypas-
uenue (21) npumeT BUA:

3 :0,89/'\1 ) (22)
Fo 1 No

Kpusbie cHuxKeHHST MOIHOCTH, 3a6HpaeMoil BEHTHIATOPOM U3 3JEKT-

poceTH,

SR qe)
g Ma Ny Qo

fIpelcraBiieHbl Ha pHC. 4.

Kax punuM, oKoHuUaTe/IbHAS CPABHHUTENBHAS OIEHKA 3KOHOMUYHOCTH
pasmuuibx crnocofoB PeryaHPOBAHUS BechbMd 3HAUMTENbHO OTJIHIAETCH
OT OIEHKH 3KOHOMMYHOCTH, OTHECEHHOH K MOIIHOCTH, TOTpelsaeMolt
BEeHTU/IATODPOM Ha Bafy.
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Ha puc. 54 gpuBas peryaupoBaHus Apocce/ieM H KpUBas peryiaupo-
BaHHS HATIPABJISIONMM aNnapaToM MOTYT MeHSTh CBOe NOJIOXKEeH’e B 3a-
BHCHMOCTH OT THIld BEHTHJAATOPA M pexkuMa ero paborel. Hampumep,
TIPH peXKUMe CrpaBa OT MaKCHMAJbHOIO K. II. X, KpuBast 2 (peryanposa-
HUS HANPABAAIOUHM aNapatoM) HeCKONbKO [OJHIMAETCS BBEPX B COOT-
BETCTBHH C 3(xpeKTOM B/JIHSHHS PeKHMA PaGOThI HA PEryJHpPOBAHUE BeH-
THJAATOPA C JIONaTKaMM, 3arHYTBIMH Haszal, C NOMOLIbIO HAIpaBAsIOmuX
anmaparos. Kpueas pery/adapoBanis HaIpaBISIOIHEM ANNaPaToM BEHTH-
JATOpa C JONaTKaMH, 3alHYTEIMH BIepell, AOJIKHA PaclojarateCsl He-
CKOJTBKO HUIKe, YeM KpHBas 3, B COOTBETCTBUH ¢ 3qxpeKToM BJIMSAHUS OT-
HOCHTeJIBHOTC IHaMeTpa BXoza B KOJIECCO BEHTHJAATOpA.

HecMoTpa Ha BO3MOKHOCTb TAKHX H3MEHEHHH, MOMKHO BCe-TAKH ycTa-
HOBHTb HEKOTOpBIE OflUUe 3aKOHOMEPHOCTH:

1. lpoccenupoBaHde sABAsieTCA CaMbiM HESKOHOMHUHEIM CHOCOGOM
peryJHpoBaHHS,

2. Ilpu rny6une peryauposanus Hixke 90% caMbIM 5KOHOMHYHBIM
PeTYIHPVIOUHM YCTPOHCTBOM SIBASETCA PeMeHHLI BapHaTop CKOpocTed,
HO IpH Iepefaue MomHocTd He Gostee 12—15 kBT npu 6OabmAX Mol-
HOCTSIX B CBSI3H € YCIOMKHEHAEM KOHCTP YKIIHH BapHATOpa CeNaTh 06beK-
THBHYIO OIEHKY 3TOro cnocofa TP yaHO.

3. OceBoli HanpawasIOMAU{l amnapaT H MYQTH CKOJIbXKeHHS (HHIYK-
TOPHAdA H THApaBJaudecKas) He O4eHb OTAHYAKTCH APYr OT Apyra Mo
cBoell sKoHomuuHoctH. Tlpu perynnpoannu zo rayGunsl 70% ocesoit
HaNpaBIAIMA annapaT 6onee BHITOJEH, YeM MYy(Ta CKOMbXKeHHA, IPH
Goqee T1yGOKOM peryJHpoBaHAM NocTefHHe 3KkoHOMHYHee. OKoHYATEMb-
Hoe Cy¥JIeHHEe 00 3TOM MOMKHO COCTABHUTH TOJBKO B PE3yNbTaTe NOCTpoe-
HHA KPHUBLIX PeryJupPOBaHHS Iifl KOHKPETHOrO ciIyyasl, TaK KaK 3KOHO-
MHYHOCTL Dery/JHPOBaHHS HANPABASIOMHM AamiapaToM 3aBHCHT, KaK
YKa3LIBaJ0Chk, OT THIIA BEHTHIATOPA H pesKHMa ero paboThl, a TakKe H OT
CTOHMOCTH CaMHUX PeryJHPYIOMHX YCTPORACTS.

Hns HeGoabIINX BEHTHIATOPOB Go/iee 3KOHOMUYHBIM, BEPOATHO, OKa-
JeTcs HanpaBJfIOWME anpapar, Jis Kpyndwx edtunasitopos (Ne 20
H BBHIE) SKOHOMUYHEe, BO3MOXKHO, GyzeT MydTa CKOJIb:KeHHS.

6. TPUMEHEHHWE PETYAWPYIOINHX YCTPOUCTB
COBMECTHO € MHOI'OCKOPOCTHbBIMH 3JEKTPOABUTATENAMHU

IlpumeHeHne J1s TPUBOAA BEHTU/ISTOPOB MHOIOCKODOCTHEIX 3/IEKTPO-
JABHTATeNel Moxer o0ecieunTh A3MEHeHHe pacxofa Bo3hyXa COOTBETCT-
BEHHO CTYNEHSIM YacToThl BpallleHH s NPHCOeTMHEHHOTO MOTopa. Peryu-
poBaHue B 3TOM ¢1yuae 6yAeT He MIABHBIM, a crymenyartsM. [Ipume-
HeHHe ke 3THX 3JeKTPOABHTAaTeNed COBMECTHO ¢ JAPYTHMH DeryJi-
PYIOUTHMH YCTPOACTBAMM I103BOJIACT IJ1ABHO H3MeHATb NOZAuy BeH-
THAATOpA. DPPeKTUBHOCTh H 3KOHOMHMYHOCTE 3TOrO criocofa BO MHOTOM
3aBHCAT OT XapakTepHCTHKH MHOTOCKOPOCTHOTO JIEKTDOIBHTATEN A
H YCTAHOBHTH KaKYIO-TO 00IIYI0 3aKOHOMEPHOCTh BechbMa 3aTpPYIHHTE/b-
HOo. MeToa TOCTpOeHHST PeTyMHPYHOWEH KPHBOH H €F0 3KOHOMHUHOCTB
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NpH HaJHYH¥ MHOTOCKODOCTHOTO 3JAEKTPOABHIraTe s Jydllle BCero
NOKa3aTb Ha KOHKPeTHOM IIpHMEpe.

NMpumep 20. Hauaaeanit pemum senTwastopa [14-70 cocraBager Q =
= 26 000 m*/u u P, = 1900 Ila (touxa A Ha puc. 55, @), HeobxoanMo NOHH3HTS
pacxog Boanyxa ua 50Y%, 1. e. go 13 000 m3/u.
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Pewenue. Ocyectsuts TpeGyemoe NOHHKEHHE NMPOH3BOAUTENRHOCTH MOMKHO
H C OJHOCKODOCTHBIM 3JeKTpojBHraTesqeM. [Ipu atom cHukKeHHe NOTpeCiadgemMoi
BEHTHJASTOPOM MOUHOCTH NPH APOCCENHPOBAHHH OYAeT MPOHCXOAHTL IO KDHBOI
ByI', a npu peryTUPOBaHAH OCeBHIM HaNPABJIONMM aNapaTOM — 110 KpHBOH JKH,
(IpesnoNoKHTeNLHO), /5 Uero JONACTH HanpaBjasiouero ammapara Heo$XolHMo
HOBEPHYTE Ha yroa o = 75°.

IMpu Henodb30BAHHH LBYXCKOPOCTHOTO 3MEKTPOABHTATE/NS, HANPHMEp, € 4a-
crotoii Bpawenus 1450 u 950 Mun—!, perynHpoBaHHe BeHTHJAATOPA MPOUCXOILUT
cnepyoiHM 06pa3oM.

IpH ckopocTH BpapeHHus 3jekTpogsuraTens 1450 muu—! cHmxkaeM pacxoj,
BO3Zyxa Tolbko 10 17 200 m3/u (rouka B); Lajiniue He MMEET cMHCIa paboTaThb
Ha »3Tofi YacToTe BPA4IEHHs, TaK KaK 3TOT Pacxold BO3AYXa MOMKHO MOJY-
YHTE y3Ke [IPH CKOPOCTH BpAmeHHs sJaeKTpoasHraTens 950 mun—1. KpHene cuu-
XeHHS MOIHOCTH Ha yKa3aHHOM y4dacTKe OT To4kH A Jo Toukh B H306pamKeHbt
Ha pHC. DD, @ kpHeo# By K npH apocceHpoBaHHH H XpHBoil M npu pery/iHpoBa-
HHH HAIpaBJAAOIEM annapaToM ¢ MOBOPOTOM €ro Jonacrefl Ha yroa o — 62°,

3aTeM 3/MeKTPOJBHCATENb NMEPEBOAHTCS HA CKopocTh 950 mMuH~!, a Xpocceas
H HANPABJNSIOWMI AINApPAT NOJMHOCTEIO OTKPLIBAIOTCS, KaK H paHee. ITocTenennsim
34aKpHIBAHHEM JpOCCENs MM MOBOPOTOM JonacTefi HAnpaBASIOWEro annapara 1o
yraa & = 40° npoH3BoAHTENBHOCTE BEHTHAATOPA AOBOAUTCS A0 SAJAHHON BEJIH-
yuHel 13 000 M%/u. CHuKeHHe MONIHOCTH NPOHCXOAHT 110 KpuBoit MP npu Apocce-
JHPOoBaHHH H no KpHeoil CT npm pery/IHpoBaHHH HANDPABASIOMHM annapaToM.
OTHocuTeIbHEIE XPHBEE CHHKEHHS] pacXofyeMoil Ha BaJy BEeHTHISTOPA MOIIHOCTH
N/N, = f(Q/Q,) u3obpaxkenn Ha puc. 55, 6. MomHoCTs, pacxolyeMas BEeHTHJs-
TOPOM NDH APOCCEJHPOBAHMH Ha HayaipHOM pexnme (roika A Ha puc. 95, a),
pasHa N, = 17 kBT {Touka B;); Ha puc. 55, 6 ata Touka GyIeT COOTBETCTEOBATH
eMHHHIE, TAK Kak 1pH Q@ = Q, N/N, = 1.

Hunsa pexuma, obo3HauerHoro Ha pHc. 55, a Touko#l B, Oynem HMeTs CAeLyio-
mue mnapamerpel: N/N, = [ (Q/Qy); Q/Q, = 17 200/26 000 = 0,66; oTHOCH-
TeJbHAs MOIHOCTh NpPH JPOCCeNHPOBaHHH H yacrtoTe sBpaweHus 1450 mun—1!
N/N, = 14,8/17 = 0,87 (rouka K Ha puc. 55, 6); OTHOCHTEJNBHAT MOIMHOCTE MPH
PETYAHPOBAHAM HATPABJASIOMHM annapatoM H uYactote spameHHs 1450 mmu—1
NINy = 9/17 = 0,56 (rouxa JI Ha puc. 55, 6); OTHOCHTeNBHAs MOIUHOCTB NpH
PETYIHPOBAHHM HANPABIAIOMHEM ANNAPAaTOM, HO IPH YacToTe BpalleHua 950 muu—1
NIN, = 5,2/17 = 0,31 (roura C Ha pHc. 55, 6); OTHOCHTe/NEHAS MOMHOCTL NPH
perynHpoBAHHH IpocceJeM H 4acToTe BpamenHst 950 man~! N/N, = 4,6/17 =
== 0,28 (roura M Ha puc. 55, 6). ITono6HbM Ke 06pa30M BLIUHCAAITCA BCe Heol-
XOIHMBle HAM TOYKH H CTposATCcsa KpuBbe N/N, = [ (Q/Q,).

Tenepb ¢TpouM rpadux ¢ kpuseMH 3/3, = f (Q/Q,), Jis Yero moJb3yemcs
ypasnenneM (22). Iag npumepa TpHBOAHM BHUHCIEHHe sHadeHHH I/3, ansa He-
CKOJBKHX TOueK (pHc. 53, a).

ITpu uacToTe BpameHus 3aeKTpogBuraTens 1450 Mua =1 ansa Touku K HArpyska
snexTpoasurarens cocrasAr 14,8-100/17 = 87%. K. n. a. anexrpompurarens
npH 3Tol 3arpyaxe My = 0,86. B s3toM cayuae

9k 0,80V 0,89-14,8
3, MaN, 0,87.17

0,89.

Jdna Touku JI Harpyska sJektpojsuratets oyner: 9. 100/17 = 53%, uemy
COOTBETCTBYET 73 = 0,76 ¥
97 _ 0,89-9

—=0,62.
3, 0,76.17

ITpH BEIYMC/IEHHM TOYEK KPHBHIX HPH 4YacToTe BpalleHHA 3JEKTPOJsHIaTeNs
950 Mun~! Gonkioe 3HAYeHHEe HMEeT HOMHHAJNLHAR MOWHOCTEL 3MEKTPOIBHraTe s
Ha 3TOH CTYNEHH CKOPOCTH. B 9TOM OTHOWEHHHM MHOTOCKOPOCTHBIE 3JCKTPOLBHIA-
TeJH J0BOJLHO PA3HOOOPA3HB: Y ABYXCKOPOCTHBIX MONIHOCTB BTOPOil CTyNeHH
OniBaeT B GOJBLWKHCTBE ¢JaydyaeB okoao 60% MarkcEMansHOH, COOTBeTCTBYIOWEH
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nepBod CTYMeHH, y YeTEIPEXCKOPOCTHLIX TH MOMHOCTH MOTYT OTHOCHTHCH  HpYT
K apyry kax 100 . 800 . 60 . 40.

[pexanosioxuM, 4To B HalleM npumepe Ha BTOPOH CTYMEHH CKOPOCTH MOm-
HOCTb SJEKTPOJBHrATeNst cocTasaser 60% maxcHManpHof, T. e. 0,6 - 17 =
= 10,2 kBr. Mexnay TeM moTpeGnsiemMas BeHTHASTOPOM MOMHOCTh Ha ReXKHMe
paboTsi, onpefensieMoM Toukoit M Ha puc. 55, a, Ny = 4.5 kBr. CrnenoBarensHo,
SJICKTPOJBHTATEN b OKAKETCs 3ATPYMEHHBIM BCEro JHIIL HA 4,5 . 100/10,2 =
= 44% , wemy cooTseTcTByer 1)y = (,75. B TakoM cayuae moJyIHM:

3 0,8 4.5
—*'Ai:_'—“'—’"—zﬂ,:il.
o 8 0,75 17

Has tourn C Harpysxa azlexkrpojsuratens 5,2 - 100/10,2 = 51% n, creno-
BaTensHo, Ny = 0,78.

3¢ 0,89 5,2
— == () 35.
3 0,78-17

Hast Toukn P Harpyska saextpopsurarens 3,8 . 100/10,2 = 37% u 1, =
= (,69:

9p  0,803,8
3,  0,69-17

=0,29.

Ias toukn T marpyska anekTpojeurarens 3 - 100/10,2 = 29,6% u n,=
e= 0,62:
I 083

=———_0,25.
3,  0,62.17

Terept npefnoNoXHM, 4TO BHIGPAH JEKTPOJBHTATENb, MOIMHOCTE KOTODOTO
Ha BTOpOi cTynenu cocTasaseT 80% MakcumananHOH, T. €. B HaweM caydae 0,8 X
X 17 = 13,6 kBr. Torna na pexume paGoThl, COOTEeTCTBYlomeM Touke M, 3a-

FpysKa 5JeKTpoaBrrartens Gyzer. 4,5 - 100/13,6 = 33% u na = 0,65, Ioryuaem:
9m 0,89 4,5

= ———— —(,365.
3, 0,6517

Ananornyunim o6pasoM pacnofokarcs Buiie H kxpuesie MP u CT gas pau-
HOTO BapHAHTA.

CJIEﬂOBE‘ITeJ]bHO, MOZKHO CAeJ1aTh 3aKJjlueHue, YTO 3KOHOMHYHOCTDH
peryjsupoBanuda BCHTHIATOPA C HCIIOJAb30BAHHEM MHOIOCKOPOCTHBIX
3.HEKTPOILBI/II‘3TE.HEISI TIPaBHJIbHEE BCEro ONPEAENATh B KOHKPETHBIX YCIO-
BHAX, HE 3a0bIBas IIPH 3TOM TaKXKE ¥ TOro, 4TC CTOMMOCTEH MHOTOCKO-
POCTHEIX SJIEKTPOILBHFBTGJIEﬁ SHAYHTEJILHO BLIIIE OJHOCKOPOCTHBIX.



'nmapa V. HEKOTOPLIE BOITPOCDBI YCTAHOBKH
1N PABOTbI BEHTH/IATOPOB

1. BUGPOH3OJMLHA

Bpamenne negocTaTouHO cOasaHCHPOBAHHBIX BpAaAIOHHXCHA Mace
BLI3BIBAET BHGPAUMIO, KOTOpAA HE TOMbKO OTPHLATENBHO CKashiBACTCA
Ha JOJIOBEUHOCTH PaboTHl MAlUMHBEI, HO M Nepelaercd OT Hee K ¢yHAaa-
MEHTY H 3JeMEHTaM 3JlaHHSl, CO3aBasl CYIECTBEHHbIC NIOMEXH AIA pa-
60Thl B 37aHHHU.

Bennunna BuSpauuu XapakTepusyerca pasMaXxoMm KoseGanuii (am-
TATYAOH) H 9acToTofl KoJIeGaHui, cOOCTBEHHBIX H BRIHYKASHHMX. Col-
CTBEHHEBIE KONeBGaHH st MPOHCXOAAT B CHCTEME TIOC/IE EAUHHYHOTO BHEILHETO
BO3MYLIEHHS, HampuUMep Toauka. XapakTep 3THX xoseGaHuMi ompepe-
JISETCH B OCHOBHOM TOJIbKO BHYTPEHHHMH CBOHCTBAMM, 3aBUCHIIMMH OT
($U3HIECKOTO CTPOCHHS CHCTeMEl, BHIHYKIEHHEIe KoneOaHuA IPOUCXOIAT
noJ AeHCTBHEM BHEIUHHX NEepPHOJHYECKHX CHJI, KOTOpHE AEHCTBYIOT He-
3aBHCHMO OT KoJsieGanuil B cucreMe. B sTouM caryuae xapaxrep Kojefaresah-
HOI'O 1IpOLecca 3aBHCHT He TOJIBKO OT BHYTPEHHHUX CBOHCTE CHCTEMBI, HO
H OT BHEIUHHX CHJI.

O61eH3BeCTHBIM CIIOCOGOM YMEHbIIeHUA BHOPaLlil ABAACTCS YCTPOii-
CTBO (hyHJAMEHTA HOMBIION MACCH, B KOTOPOH 3aTYXAI0T NepejlaBaeMble
eMy Kose0aHHA. Bolee yHuBepcanbHbM M 3KOHOMHUHBIM CPEICTBOM CTY-
JKHT BHOPOH3OMANNA, T. €. YCTAHOBKA IOl MAallHHY BHOPOH30JSATODPOB.

AeKTHBHOCTL BHOPOM3O/SLHY NPHHATO OLEHHBATh KO3qxpHIlHEH-
ToM nepegaun [5}

- ]

Q== e
Zg (Wo/6z)*—1

(23)

Gopmyaa (23) nossoafer cle1aTh CASLAYIOLHE BHIBOLEL

a) yem Gosbllie pa3HOCTh MEXKJAY YAcTOTOH BHIHYXKJEHHHIX KomeGa-
HHMH M 4acTOTOH COOGCTBEeHHEIX KOJeOaHHH yCTAHOBKH, TeM S(dexTHBHEE
BUOPOH3OMALUKSA, T. € MEHBIIE JHHAMUYECKAA CHNa, Hepefalmancs Ha
HOJIEPKUBAIOILYIO KOHCTP YKIHIO;

6) eciiH OTCYTCTBYET BHGPOH30OJALMS H YCTAHOBKA 3aKpersercs
HelloCPeCTBEHHO Ha IEePeKPBITHH, TO YacToTa cOOCTBEHNEIX KoaeGaHui
npubanzKaeTcst K 6eCKOHEUNOCTH, OTHOLIEHHE /0, CTPEMHTCS K HYJIIO
H HHAMMUECKAT CHJA NEPENIaeTCH Ha MepeKPHITHE TIOJHOCTHIO;

B) €CJH YACTOTH BHIHYXKJIEHHBLIX M COOCTBEHHEIX KoJaeGaHWH paBHEBI
MEeKIY coGoH, To JHHAMHUGCKAS CHJIA MOMET B0 MHOTO pa3 MPEBHICHTDH
BO3MVUIACILYIO; 5TOT CAy4al HasHIBACTCHA PE30HAHCOM,

B peay/ibTaTe HETOYHOIO H3rOTOB/ICHHA B 3ABOJICKHX YCIOBHSAX KoJlec,
rpy6Gol UX NOCANKH HAa Baj H HETOYHOCTH COOPKH HPH OTHOCHTEIRHO
BLICOKHX CKOpOCTSIX BPauIeHHA BO3HMKAIOT 3HARUMTENLHEIE BHOpAITHH
KaK 3JeMCHTOB KOHCTPYKUMH, TaK M BCETO BEHTHIATOpA. ¥ MEHbIIeHHe
3THX BuOpauuil W nepefadd HX Ha 3NEMEHTHl KOHCTPYKIHH «BHYTPH»
BEHTHJISITOPA SABASIETCS 00513aHHOCTLIO KOHCTPYKTOPOB H H3TOTOBHTEeH
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BeHnTusasitopa. UTO Ke KacaeTcs CHHXEHHS BHOpauui, nepejaBaeMbixX
OT BeHTHAATOPA PYHIAMEHTY, TO TG NOJHOCTLIO NOJHKIO BXOJAHTL B KOM-
HeTEeHIHIO TeX, KTO MPOSKTHPYeT YCTAHOBKY BEHTHASATOPA B IIEIOM H MOH-
THDYET ee.

B nonasasionleM CGOMLIIMHCTBE CAYYaes 18 BEHTHISLHOHHBIX yeTra-
HOBOK HeT HeOoOXOMHMOCTH YCTPaupaTh YCHAeHHEE (QYHIAMEHTH, Mo-
CKOJILKY NMPHMEHeHHe BHODOM30JIATOPOB Gosiee 3dxpeKTHBHO.

Hnsi BeHTUIAUHOHHEIX YCTAHOBOK MOXKHO [PHHHMATh He KPYTOBBHIE
4aCTOTHl KoseGaHul, a BeprukanbHee. C y4eToM TOTO, UTO 4acToTa BhI-
HYKJICHHBIX KoJ1e0aHKi paBua 4acToTe BpalleHHs KOJ1eca BeHTH/ISTOPa,
Gopmyay (23) MOKHO Hepenucarh B C/JCAYIOUEM BHJE:

B P S (24)

Zy n )2 !
( 60n,

Kak npasu/o, xoapduuuenT nepefaun noayyaeTcs yiKe BIOJHE IPH -

n n
CMJIEMBIM, €CJIH OTHOIIIEHHE o ; 4. Ecnu Bon. = 4, nepenarouadacs
z z

Ha NOAIepKHUBAWILYIO KOHCTPYKIHIO JHHaMHUYeCKas CHJa ZJI CTaHOBHT-

cst meHbine BO3Mymawieit Z, 5 15 pas. Ecan n << 500 mun~t, pomy-
1

CKaETCS (o = 3.

Br6pou3o1sTOpE! OBBAIOT Pe3HHOBLIE H NIPYKHHHLIE; MOCIeNHHe 6o-
Jlee Haje:KHEBl, JOMTOBEYHLl M MEHee YUYBCTBHTEABHELI K TeMieparype oK-
pyxamwimel cpesnl. I163TOMY 1151 BEHTHIATOPOB OOLITHO ITPHMEHSIOT IID Y-
JKHUHHBIE EHﬁpOHSO.HHTOpr— HEpPaBHOYACTOTHEIE H PaBHOYACTOTHLIE.
HepaprouacroThble BHOPOH30IATOPEl He 00GECIEYMBAIOT MNOCTOSHCTBA
4acTOTH COGCTBEHHBLIX KojeGaHuit BUOPOM3OJIHPYEMOH YCTaHOBKH INPH
U3MEHEHHH HATPY3KH, PaBHOYACTOTHHE COXPAHSIOT 3Ty daCTOTYy
B 1IMPOKOM JAHANa30He HArpYKEeHHS.

[Tpu npumMeHeHHH HepaBHOYACTOTHRIX BHOPOH30JATOPOB 00s3aTenb-
HBEIM YC/JOBHEM SIB/JSETCH DaBHOMEPHOE pacHpejcjeHue HarpysKH HA
HHX. JI15 3TOTO HeoOXOAHMO 3HATH PACHONOKEHHE B IJaHe [eHTpa TH-
/KECTH YCTAaHOBKH, YTO HECKOJbKO YCTOXHSET MPOSKTHPOBaHHe BHOPO-
H30JIAIHH.

HepaguouacToTHeie TIpy:KUHHBE BUOpousoasTopst THHa JO* ¢ 1H-
JUHIPHYCCKO! NPYKHHOH npejcTaBieHsl Ha puc. bb. Boibop BuGpouso-
asitopoB Thna J1O 1715 BEHTHIATOPHEIX YCTAHOBOK MOYKHO TTPOH3BOIUTD
no Tabn. 6. PasMepnl 3TMX BHOPOM30JATOPOB HPHBEIEHH B Tabm. 7.
PasHouacTOTHBIE BHOPOM3OMATOPH HMMEIOT pSAA  NPEUMYIIECTB Nepen
HepaBHOYACTOTHLIMH. OHH He TpeGylOT cO3MaHAA CTOMb GOMBIIOH HOMEH-
K1aTypbl, KAK HEPABHOYACTOTHBIE, NOCKONBKY COXPaHAOT paBHOYACTOT-
HOCTDB B 3HAUHTRJBHO (oJlee IIMPOKOM Janasone Harpysxenus. [Ipu ux

——

* BuGpousonsitopu Tama 10 paspaGoranpl 8 I'TIM CaHTexmpoekT (HHXK.
M. Y. KonkuHi) H H3roToBhisioress MOCKOBCKHM BeHTH/ATOPHLIM 3a80A0M H 3a-
posiom «CaHTEXMOHTAK> TpecTa CaHTex neTadh,
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54
IEETEL,
ARG

Pue, 56, HepasHouacToTHne BuGpO-
HzomATope THa JTO

I —mafi6a craasHag; 2 — maji6a pesu-
Hopas; 3 — NMPOKJaAKA pE3UHOBASA

| |
gl
= .

b
- i Ry Ry Puc. 57. PasnouacroTHee BHOPLH30/11T0-
Puc. 38. Kpupas an; ==& pH tHma BH
! - npyxuHa; 2 — ma#6a wuxkpas: 3 — mafiba

BEPXHAH; 4 — 6OAT, J — rafiku cTOIOpHBlE; 6 —
OCHOBAHHWE MPYHHHBI; 7 — IPOKNaaKa 3BYKOH30MNH-
pylomas, &— waifa; 9-— craumsa BeHTHAATOpa

NPUMEHEHHH HET HeoOXOJHMOCTH ONpPeeNsTb HEHTP TSKECTH YCTaHOB-
KH H TOYHO HX Pa3MeliaTb OTHOCHTEILHO STOTO HEHTpa.

Itu BUOPOH3OIATOPLL MOTYT HMETh PA3JMHUYHYIO TeOMETPHUECKYIO
(hopMy: eCJsIH 1LAT NP Y>KHHbI IOCTOAHHEIH, TO MTPOGHIL ee GyeT forapHg-
MHUECKHM; HUAHHIPHYECKAas NPYXKHHA JOJNKHA HMETh flepeMeHHRIH 1ar
HABHBKH.

PapHogacToTHBIe BUGpOu3oaaropnl THna BH ¢ munuuapuueckoi npy-
JKHUHOH npejicTaBIeHbl Ha puc. 57. OcHoBaHHe BHOPOU30IHP YeMOlt MalllH-
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Tabauya 6

Harpyska Ha oguH OcanKa mpys vibl Yacrora co6-
BubpousonnTop, H | Bepruwanbhas| noj HATPY3KOH, M CTBEHHBIX
Mapka JKECTKOCTh . ?'*E[)THK%JIbV
r NP YXKUIB, X KoneGauuil
MUHHMANb-| MakCH- H/cm . | mpengenp- |YCTAHOBKH mpH
uas MAMBHAS pagouei Hol patoueii

Harpysxe, I'nl

71038 124 155 44.8 9,7 3,37 3
1039 9293 278 61 3,6 4,5 2,65
11040 346 439 81 4,17 5,2 9,5
J1041 550 687 124 4.34 5.4 942
71042 960 1200 165 5,72 7,2 2,08
11043 1680 2100 295 5.72 7,2 2,08
044 2430 3037 355 6.65 8,3 1,92
71045 3800 4750 440 8,45 | 10,6 1,75

Hbl (BEHTHJIATOPA) 3a}KUMAeTCA MEXIY rafikaMH, 4TO TO3BOJAET ycTa-
HABJHMBATH MalliMHY Ha PA3THYHOH BBICOTE OT HOJA. 3TO, B CBOIO OUEPeb,
J1aeT BO3MOXKHOCTE BLIIEDHKAThL TOPH30HTAIBHOCTh OCHOBAHHS MAlIHHLI
[PH Pa3JHYHBIX BEJAHUMHAX OCAJKH IIPYKHHE, YCTaHOBJeHHOH mnoj Ma-
WHHY, H, CJeIOBATENIBHO, HE ONPEAENsTh TOUHO LEHTD TSAMKECTH ycTa-
HOBKM. Bmflop paBHOYAcTOTHHIX BHOpousosasitopoB Tuma BM moxmo
POH3ROJHTE 1o TaGn. 8. Pasmeprl npHsefens B Taba. 9.

B cBsi3u ¢ jocraTouno GOMBUIMM JHANA30HOM HAarpy3KH Ha PaBHO-
yaCTOTHEIE BHOPOHM30ASTOPHL BeChbMa PasiTHUHOH MoxeT OLITh H ocalxa
1P Y>KUHBL:

6:61(In§—,‘l+1), (25)

rae O -— ocalka IPYXKUHHL 1O/ HAUMEHLIIEH HATDY3KOH;
R, — MuUNHMaJbHaH HATPy3Ka Ha BHOPOHM30ATOP.

Tabauya 7

PaaMepel, MM ] 2

: glg| s

o o2 e

s H| Al o] B | s |8 | a |Depl| 4 |a ] :EE% E
1038 | 72 100 70 60 2 5 3 30 12| 8,6| 6,6 0,27
039 | 92,5/ 110 80| 70| 2 5 41 40| 12| 8,5 6,5 0,40
0040 (113 130 | 100 90 3 10 ) 50 12 { 8,5| 6,5 0,9
041 129 130 | 100 90 3 10 6| b4 14 [10,5| 6,56 | 1,00
042 170 150 | 120 | 110 3 10 8 72 14 {10,5| 6,5 | 1,56
J1O43 [192 160 | 130 | 120 3 10 10 80 14 [ 10,6} 6,5 | 2,40
J0O44 1226 180 | 150 | 140 3 10 12 | 96 14 { 10,5 6,5 | 3,65
O45 281 220 | 180 | 170 3 10 15 | 120 16 | 12,5 6,5 | 6,45




Tabauya 8

Harpyska sa oann snuGponaonarop, Yacrora co6-
H Ocapgka npysuusl| CTBEHHLIX KO-
nebauuit ycra-
Mapka noj HaumeHbIueh HOBKH TPH
aGoueit
MHHHMaJibH ast MaKcHMAallbHas Harpysko#, cm pavo

uarpysxe, 'y

BH-25 42 150 1,56 4
BH-26 125 400 2.76 3
BU-27 400 1400 3,99 2.5
BU-28 1160 4100 4,71 2.3
Tabaruya 9
PaaMepbr, mMm
Weapxs A | 5 ‘ B | u l L | Dep | ¢ | d, | ds
BH-25 70 90 60 86 | 144,5 35 3 7 M8
BH-26 110 140 90 | 144 | 222 58 5 12 Ml12
BH-27 140 | 180 § 120 | 199 | 296 84 8 15 M16
BH-28 240 | 290 | 210 | 323 | 418 156 16 19 M20

R
Jasa Buucaesus  In 'RB MOKHO BOCINOJb30BaTheA pHC. DY,
B

B GombuuHcTBe caydaeB TpebyeTcs HailTH 3HaueHHe FHHAMHUECKOMH
CHIIBI Zy, Nepeaiomeiics yepes BHGPOH30MATOPH HA HO/UIEPKHBAIONLYIO
KoHCTpYKUHIO. Onpeie/uTh ee U3 ypaBHeHHA (24) npakTHYECKH HEBO3-
MOXKHO, TAK KAK BO3MYLIAINIAA CHJIA Z, H0YTH M€ [MOJJAeTCH BEIYHCIIE-
Huto. llosTOMy InHaMHuecKylo Cuay Z; BHUHCAAIOT KaK IPOH3Be/elHe
aMIINTY AL KoJefanus Haj BUOGPOU3ONATOPOM @ H BePTHKAIBHOH eCT-
KOCTH NPYKHHEI {:

Z,=ai. (26)

AMITHTY L KosleGaHuH 4 Jierye BCero ONPeleHTh HeloCpencTBeH-
HBIM 3aMEPGM C TIOMOIiLLIo BHOPOMETDPA, HO 3TO BO3MOXKHO TOJBKO HA YiKe
CMOHTHPOBAHHOIT yeTaHopKe, 3HAUCHHE K€ BOIMYINAIOMIEHR CHIBI Xesa-
TeJIBHO 3HAThL NPH NPCEKTHPOBAHMH ycTaHoBKH. lloaroMy snavenus am-
OAUTYL KOJACOaHHS BEHTHAATOPHEIX YCTAHOBOK DPHHHMAIIOT 1O BpeMeH-
HBIM HOPMaM JIoNYyCTHMOH HeypaBHoBelleHocTH. CorsiacHo 3STHM HopMaM,
BCE BBITYCKACMBIC OTEUeCTBEHHOH IIPOMBIILIEHHOCTBIO BEHTHJIATOPLI M
BEHTH/IAT{HOHHBIE arperaThl JOUKHL! OBITh TAK AHHAMHYECKH OT0a/saHCh-
DOBaHEBI, UTOOE aMIANTY ALl KosieGaHu He NPeBLILANH YKa3aHHEIX B HOP-
Max sHauenuit (puc. 59).
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BeckMa BajKHO OTMETHTB, uTo 1o obeaeaoBannsam I'TIH Cantexnpoekr
u BHHMrouasenT™Maln, nposefennbim B 1968 r., mpumepno 80-—85 %
BCEX BEHTHJALMOHHBIX YCTAHOBOK Y/OBJIETBOPAIOT TPeGOBaHHAM YKa-
3aHHLIX HOPM.

Ilpu pacuere HepaBHOYACTOTHLIX BuBpoH3oaaTopoB THHa O BepTH-
KaJIBHYIO KeCTKOCTb IPYXKHHLL | caiefyeT 6path u3 Taba. 6. Beprukanb-

51
[/ W—
290
260
270

Puc. 59. Tpadmk AOTYyCTHMBIX gg e

(HOPMATHBHLIX) aMNJAKTYI KoJe- %0
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HYIO0 KEeCTKOCTL NMPYXHHBE PABHOYACTOTHHIX BHOPOH30MSITOPOB MOXKHO
BBIYHCIHATE 10 GopMyie

i=R,/5, 27)

B COOTBETCTBHH C M3/I0MeHHLIM ONpeNelfTs IHHAMUYCCKHE CHJIH,
nepenaiomuecs uepes BHOPOH30JAATOPEH Ha OcHOBaHHe ((yHnamewr,
NePeKpPHITHE), HYMHO CIEAYIONHM 00pasoM.

JIia HepaBHOYACTOTHLH X BUGPOH3OASATOD OB:

1. TlopGupaetcs uneno U pasmep BHOPOH3OJATOPOB, MCXOAA H3 JO-
ITyCcTHMOH Harpysky Ha OfiHH BHGpoM30AsTOp (Taba. 6) U NPUHUMAaeMoro
xoa(uuenTa neperayn n/(60n,).

2. OnpeneasiloTcsl mepefaroliecs uepe3 BUGPOH30JATOP HA OCHOBA-
HHE AMHAMHYeCKHe cHJbL. [lJs sToro cmayama no puc. 59 onpegensem
aMIUIMTYAY @, COOTBETCTBYIOULYIO HAHMEHbIIEH 4acToTe BpalleHHd BEH-
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THIATOPA H 3MCKTPOJABHraTe/sl (YeM MeHblle 72, TeM Goabilne a). 3areM
no gopMyae (26) BHUMCAAEM JIHHAMHYECKYIO CHJY, BEPTHKAIBHYIO
KECTKOCTh NPYKUHLL { onpepensiem u3 tabu, 6.

Jlna paBHOYACTOTHHX BHOGPOHU3IOAATOP OB

1. Tax e Kak M 115 HepaBHOYACTOTHELX, NOAGHPACTCA YHCIO U Pas-
Mep BHOPOH3OAATOPOB, HCXOAS U3 NPUHATOH HATPY3KH Ha ofHH BUGPO-
usonArop (taba. 8) u npuHHEMaeMoro  KosdduiUMeHTa mepeladH
n/(60n,).

2. Ocaska npy:XHUHB! BhUHcAseTcs o ¢opMyne (25); 3wadeHHs

Rs u 8, — Gepem uz rads. 8; In % OTIpeaensieM 1o puc. 58.

B

3. Bouncnsercs no dopuyne (27) BepTHKAIbHAsSE KECTKOCTh NPY-
SKHHBL.

4. Taxk Ke Kax ¥ 1A HEPABHOYACTOTHBIX, OMPEIEASIIOTCS Mepeiaro-
mipecs yepes BUOPOH3OMSTOPLI HA OCHOBAHHE IHHAMHYECKME CHJILL.

Ilpu npoekTHpoBaHMH BHOPOHSOJISIIHHE HEOOX0AUMO NPHIEPIKHBATLCS
CReRyIomuX oOUHX NPABHIL:

4) pacCTOSHHA MEXy BHOPOH3ONATOPAMU B IIJ1AHe JOJIXKHLI TPHHH-
MaThCd BO3MOXKHO MeHLIUMMH, TaK KakK IPH 3TOM NOHHZKAETCH 4acToTa
COGCTBEHHBIX KosleGaHni YCTAHOBKH; OMHAKO MPH 3TOM Heo0X0oauMo obec-
0eyuBaTh JOCTATOYHYIO CTATHYECKYIO YCTOHYMBOCTb NMPOTHB ONPOKHAEI-
BaHHA OT CNYYalHBIX OPH3OHTAJBHEIX Harpyaok;

0) KOHCTPYKUHS paMibl BEHTHJIATOpPA JOJMMKHA TO3BOJATL MEpeIBH-
raTb BUOPOH3OJSTOPH A5 PeryJIHPOBAHUA HX NOJIOKEHHUS,

B) BEHTHJSITOP AOJIKEH IIPHCOSIUHATLCA K BO3LYXOBOAaM ¢ MOMOILLIO
I'HCKHX BCTaBOK.

Mpumep 21. Caenyer noaoGpaTe BHOPOH30JIATOPH NOA BeHTHJSLUHOHHLI ar-
perar 1[4-76 Ne 12,5 u onpenesHTh OepejaIIHecs Ha HE{JEKPBITHG IHHAMHUECKHe
cuab. YacToTa 8BpaumeHHs BeHTHaAsTopa 570 wmun~1, s’aexTpopsuraTens -—
1460 mun—!. Macca senTuAsuHOHHOTQ arperara cocrasaser 1400 Kr m co3jaer
TaKHM 06pa3oM HarpysKy Ha sHGponsoasTopel 14 000 H.

Pewenue. Bapuanr I. [lpunare HepasHOYacTOTHhle BHGPOH30JISTOPHL
tana J1O. MomHo BHGpaTh 4eThHpe BHOponsoasitopa H Gonble. Briupaem cHa-
yajma BoceMb. Harpysxa Ha ofHH BHGPOHM30JATOP COCTABHT: Rp = 14 000 : 8 =
= 1750 H. Ilpu tako#hi Harpyske ciepyeT BulOpaTh BHOpoHsodsiTopel J1043, 4a-
CTOTA COGCTBEHHBIX KOJAeGAHMI Koér;)pmx pasHa 2,08 I'n.

n 0

60n, 60-2,08
HHUSA BeHTHJAsTOpa Kak (oJee HHA3Kad}.

Jonyctumo, Ho npo6GyeM HalTH jnyyllee pellieHHe.

Buibupaem uersipe BuOpomaoasitopa; Ry = 14 000 : 4 = 3500 H. Cie-
LYeT NPHHSTE BHOPOH30JATOPH %045.

n 57

i e oy YHTEJNLHO JMyYme,
60n, 60.1.75 5,4, uT0 3Ha yuuie

Hrax, suifEpaeM uernpe subpossongropa J045. Ocajika npyxuHel GyneT
oKoJo 8 cM.

OnpenensieM AuHaMHYeCKHE CHIBL, Mepefaromuecs Ha nepekpraitre. ITo prec. 59
yacrore BpamenHs 570 MHH ~! cOOTBeTCTBYET aMIAHTYAA @ = 260 Mkm = 0,026 cu;
yacrore spamenus 1460 mun—1 — ammautyna @ = 105 mem = 0,0105 cm.

JlHuaMaEuecKHe CHJBI, WepeAdalouidecss depe3 OLHH BHODOM3OJATOP Ha nepe-
KpuiTHe, OynyT: Zy = ai = 0,026 .- 440 = 11,5 H npm wacrore mpameHns
570 mun~1,
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JruaMuueckas culla, nepefalollascs OT 3AeKTPoABMTaTensi, GyjieT MeHbLIe.
Bapuanrt Il. IlpuHATE paBHouacToTHHe BUOpOH3OASiTOPH THna BH.
BriGupaem vetelpe BuGpouszonntopa BH-28. B sToM ciyvae (cM. taba. 8)

n 570
80n, 60-2,3

4,1.

Ocagra upy:kuuu Gyger:

Ry
Rs

3
1

500
p—t = 7 = 9 .
§=4§, (ln +1) 4, l(ln 160 —H) 9,9 cm

Beprukanpias KeCTKOCTE MPYKHHLL

Zg=al=0,026-740= 19,2 H npu vacrore spamenus 570 muu—1,

2. WIYM OT BEHTHJAATOPOB H CNOCOBbL! EFO CHH)XEHHSA

BeHTHJISTOPH CO3Jal0T 1IYM JABOSIKOFO DOJA: a3pOJHHAMHYECKUH H
MexXaHUYecKHH.

AsponunaMuyecknii IIyM BO3HHKAeT OT 06pa3yIoLHXcsl BHYTPH BeH-
THJATOPA CPHIBA TIOTOKA C JAOTNATOK, BUXpeH, nysabcaunil, a Takxe OT BH-
OpallHH 2JeMeHTOB Kosleca M Kopnyca. OcHoBHas yacroTa iuyma OT
HeoIHOPOJJHOCTH TOTOKA DaBHA NIPOH3BEICHHIO UHCJa JOMAaToK 2 H Yac-
TOTHI BPALIEHKA KoJeca B cekyuay: f' = nz/60-1. Dot WiyMm nepejaercs
10 BCACHBAIOWEMY M HarHeTaTeJbHOMY BO3AYXOBOAAM B IIOMEIIEHHSA
safopa H BRIIYCKA BO3/lyXa, a 3aTeM B KaKOH#-TO CTeleHH Yepe3 CTEHKH
KopIlyca B MOMellleHHe, I/ie YCTaHOBJIEH BEHTHJIATOP.

Mexannyecknfi 1Iym BO3HHKaeT OT 3JeKTPOJABMTaTe]si, BHGpPALHH
CTAHHHBI M KOPIIYCA H, C/TH €CTh KJIHHOPEMeHHasl nepejiaya, OT BpallleHHs
[HOJIUMIHUKOB H peMHed. JTOT WIyM NepeaeTcs TIaBHbBIM 06pa3oM B IO-
MelleHH’e, Te YCTaHOBJEH BEHTHIATOP.

3ByKOBasi MONIHOCTH MEXaHHYECKOTO LIyMa TipH YBEJTHYEHHH CKO-
PUCTH BEHTHJIATOPA PACTET 3HAYHTE/IBHO MeJJleHHee, YeM MOIHOCTE a3po-
JHHAMIYECKOTO IIyma. DKCIepUMeHTaJbHHE HcchaenoBanud [6] noka-
3aJI4, YTO OpH CKopocTaX 25 M/c npeoGlajaeT MeXaHHYeCKHIl 1WyM, TIPA
GOJBIIHE CKOPOCTAX — a3pOJHHAMUYECKHH.

B peaysbrate Gonee nosauux uceaenosanuil 7] 6ro onpeneseno,
YTO IIPH CKOPOCTAX 70 25 M/C MOIIHOCTL BHXPEBOTo (a3POAHHAMHYECKO-
ro) wymMa MpoMopLHOHAIbHA CKOPOCTH B UeTBEPTOH cTeneHu (L, ~ ul),
npu OOMBIIMX CKOPOCTSIX — CKOPOCTH B 1ecToll cremenn (L, ~ uf).

AspoanHaMHUECKUMH 1IYM B 3HAYHTEJNbHOH CTeNeHH 3aBHCHT OT THIIA
BEHTHJATOPA, PEXHMA €ro PafoThl, @ TAKiKe OT €F0 KOHCTPYKIHH, UTO
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noTBepKAaeTca dopMynoll 0OUIET0 YPOBHA 3BYKOBOH MONHOCTH yMa,
KOTOPOH peKOMeHJVeTcs NoJb30BathCs A pacueros [8]:

Ly osm=L+25 (IgP,—1)+101gQ+8,, (28)

e 1 — XpuTepuil NIYMHOCTH, 3aBHCAMNME OT THIIA BEHTUJIATOPA K ON-
penenseMutii o ta6a. 10 [8].

TabGauya 10

KpuTephil IUYMHOCTH BEHTHAATOPA

C <
RS U7 | miaso | Tecss | BBA | “ME™ | oceaoro K
Haruerawwa . . . 41 44,5 47,5 48 46 43
BeacniBanus . . . 38 40 43,5 40 46 43

Tlpu pesime MaKCHMAJIBLHOIO K. 1. J. ¥3MeHeHHe IIyMa BeHTHIATOpa
B 3aBHCHMOCTH OT pexkuMa ero paborhi §, = 0, a npu peiKHMe, OTKJIO-
HAIOMEMCA OT MAKCHMAJILHOTO, Ho He Gojee yeM na 20%, pekoMeHayercs
npunumate 8, = 2 1B,

Koncrpyruus koqeca i Kopiyca BeHTH/IATOPOB BJAHAET He TOJILKO Ha
a3poJMHAMHUECKHET MyM, HO ¥ Ha MeXaHuuecKHi. MasecTHO, HanpuMep,
UTO JIMTHE KOJjleca W MacCHBHEIH KODIYC, yMeHblIasl BUOpaluK 3THX Je-
Talell, YACTHYHO IOHHIKAIOT a3POAMHAMHYCCKHI MMyM K B MEHBINEH CTe-
NeHH CO31al0T MeXaHHYecKHH.

3ByKOBafi MOU[HOCTb NJ1aCTMACCOBLIX BEHTHJIATOPOB MEHBINE 3BY-
KOBOH MOIHOCTH CTajlbHbIX NpHMepHo Ha 2—5 ib.

Ouenn s(perTupra 06GINIOBKA BHYTpEHHeH NCBEpXHOCTH KOpmyca
BEHTH/ITOPA CJIOEM YJAbTPATOHKOTQ CTEK/JIOBOJIOKHA (TOJIIHHOH OKOJIO
100 MM}, MOKpHITOTO CTEKNOTKAHbIO (Hanpumep, mMapku 3-01) u mepdo-
PHPOBAHHLIM METaJJIHYeCKHM JIMCTOM (OTBEPCTHS JAHAMETPOM H-—6 MM
¢ mwarom 10—I12 mm). DxcrepuMeHTa bHble HCCJAEAOBaHHA [OKa3aJjlH,
yTO Takaf OO/IHIOBKA TMPHBOAMT K HOHHKEHHIO LIyMa IIPHMEPHO Ha
6—10 nb. Ilpu npuMeneHuu OGMHUOEKM HeOGXOAMMO YYHTHIBATD,
YTO OHA IIOHHKAET TAK)Ke KPHBLIE AaBJdeHHd W K. [. A. BeHTHIATOpa
B npefenax 5—7% Ha ONTHMAJBHOM DerHMe.

TonmHITHHKY CKOJIbHKEHH CO3AAI0T IIYM, MeHBIIHH, Y4eM NOJILHMHE-
KM KaueHHs, IpuMepHo Ha 2—3 ab.

CyliecTBeHHO BJHSIET Ha CO3/aBaeMblil BEHTHIATOPaMH IIYM Kaye-
CTBO H3rOTOBJEHHS. JTO e€CTeCTBEHHO, TAK KaK HepoBHOCTH MaTepHasa,
HaJllyyHe OCTPLIX KPOMOK JeTajel, HekauecTBeHIas CBapKa H CHeHHe
KoJleca MPHBOAAT K YBEMHUEHHIO BHXPeoOpa3oBaHHs H BuOpauuH.

B wactHocTH, Bcersa 6p10 M3BECTHO, YTO KauecTBO GalaHCHPOBKH
KoJleca BJIMfIET HAa YPOBEHb CO3/[ABaeMOro BeHTHJAATOPOM Wyma. Mernsr-
TanuA, nposejennne B 1967 r. cogMectyo yucruryramu HHHcerpofidy-
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sukd 1 HHMcantexuugy, BrisiBuin, 4To HekauecTBeHHAs 6aaHCHPOB-
Ka CKasblBaeTcd M Ha MeXaHMYeCKOM W Ha a3pOJIMHAMHYECKOM
Hyme, npoxoisdumieM B Bo3ayxosof. Oco00 3TO CTAHOBUTCS 3aMeTHHIM
DY HU3KHX YacTOTax BpauleHHs.

Hcnbrranus BentuasTopa [4-70 Ne 6 npu ckopoctu Koseca 2! m/c
NOKas3a/Id, YTO NpH yBeauueHHH qucGananca ¢ 50 r-mm 1o 2250 r- M mym
BOKPYT BeHTHJsITopa yBesnnunsaercd Ha 6—!10 1B, a B 1uHuKM HarHera-
nusi — Ha 10—12 nB. 3amerHoe ymenHueHue lmymMa HaYMHAJIOCh C JHC-
Gananca 750 r-mm. Ilpn cTatiuecKoi GaaHCHPOBKE OCTATOYHBI HcGa-
aane y Kosec seaTHaaTopos H4-70 Ne 6 cocrarasa ot 1000 go 1800 r-mm.
ITostomy TpeGoBanne O HeOOGXOXHMOCTH [POBENEHHH JAHHAMHYECKOL
GanaHCHDOBKH BaxHO He TOJMBKO [/l YBeJIHYEHHS [O/TOBEYHOCTH
paboTH NCAIMNHHKOB, HO M IS YIVUYLIEHHS aKYCTHUYECKHX KauecTB
BEHTHJISITCPOB.

BenTuasTopsl OTHOCATCA K KaTeTOPHH MAllUHH, CO3/2IOUUX 3HAYH-
TeJIbHBIA 1YM, B HEKOTOPEIX caydasax Aoxopsamuit fo 100 ab. ITostomy
[pH 11POEKTHPOBAHHK BeHTHJIALMH HA 3TO IPUX0ANTCS obpamars ocofoe
BHuManue. [TepBLIM 0/1TOM HEOOXOAHMO CTPEMHTBCS K IO YYEHHIO HaH-
MEHBIIIETO [yMa B CaMOM HCTOYHHKe, T. €. B BeHTHAATOpe. CiieoBaTeis-
HO, HY#HO BLIOHPATh MAlUHHEL C MeHBUIEH MO BO3MOXKHOCTH YacToToR
BpauieHHus, HecMOTps HA TO YTO 3TH BEHTHJIATOPH HMEIOT GOJbLIHE Pas-
MepEl H, 3HAYHUT, 0iH GoJiee IUYMHEBIe, KOHEYHEIE NOJIOKUTENbHEN sddekT
BCe JKe AOCTHraeTcs, Tak Kak 3ByKosas MomnocTb L, ~ ufD?,

Ilpu npuMeHeHHH CepHIHO HATOTOBISEMLIX BEHTHJISTOPOB Onpefe-
JIEHHOTD THNA BHOOP HX YaCTOTH BpAllleHHs BJAETCS 110 CYLIeCTBY eHH-
CTBEHHOH BO3MOMKHOCTBIO JJ1l ITIPOEKTHPOBIIMKA perJaMeHTHPOBaTh
B KaKOf-TO CTENMEeHH LIYM B CAMOM ero HCTOuHEKe. Eciu 3To sABasercs
HeJOCTATOYHEIM, Cle/lyeT IPHHUMATE MePHl K ero CHHMKEHUIO; a2 HMeHHO,
CHHXKATh IO MHHHMyMa BHODanui BeHTHJIATOPA YCTAHOBKOH ero Ha
BHOPOH301ATOPAX, NMPHMEHATH MOKHE BCTABKH MEXKAY BEHTHJIATOPOM
H BO3LYXOBOMaMH, NPHMEHAThL yNpyTHe NMPOKMaAKH B MeCTax Ipoxoja
BO3JyXOBOJOB Yepe3 CTeHH! H, HaKOHell, KaK caMoe TJIaBHOe, yCTaHAaB-
nuBaTh wymorayuurtean {9].

Heo6xoauMo Tak:ke yuecTh, YTO peryJHpYIOmHe ycTpolicTBa, pac-
[OMOKEHHBIe BHYTPH BO3JAYXOBOJOB, CO3JAKOT JOIOJNHHTEALHEH LIYM,
# B 0cODEHHOCTH Te, KOTOPHIE OTMHMAIOT NIOTOK K CcTeHKe (NOBOPOTHHI
Apoccenb, lubep). DKcmepuMeHTa bHble Hecaegosanust [7] noxasainw,
YTO TAKHE YCTPOHCTBA MOTYT BBI3BATE AOHOMHHTENBHLI yM B 7—10 nB.
Peryaupyroniie ycTpOHCTBA ¢ LeHTPaJILHEIM PACIoN0KeHHeM 0TBepCTHH
415 IPOX0/1a BO3yXa, HanpuMep maibEel, B 3TOM OTHOMIEHHH BHITOLHEe.

B rtex cnyuyasx, Koraa o6opyjaoBaHHe H3TOTOB/JAETCA IO 3aKasy,
BEHTH/ISITOPHT MOXKHO BBIIOTHHUThL MAAGIIYMHBIMHE, JIJIS Yero HpHMeHHAIOT
HOMITHITHHKH CKOJbXKEeHUA BMECTO MOMUMITHHKOB KauyeHHs, TINATENbHO
6aaHCHPYIOT KoJleca, 00eCHeuyHBAlOT JKeCTKYIO KOHCTPYKUHIO KoJeca,
Kopryca H CTaHHHEL, 0GIHIOBHBAIOT BHYTPERHIO HOBePXHOCTE KopIyca
BEHTU/IATOPA CJI0EM 3BYKOHOFJIOTHTENS U3 YALTPATOHKOIO CTEKIOBOMOK-
Ha ¢ nepopHPOBAHHEIM CTAJABHLIM JHCTOM H IPHMEHSIOT Ma/JOLIyMHLIE
SJIEKTPOABHIaTENH,
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3. BBIBOP BEHTHJIATOPOB
H IJNEKTPOOBHUIATEJIEN AJid UX MPHBOJIA

Mmuoroo6pasue ycJa0BHH YCTAHOBKHM H 9KCIJIVATAlMM BEHTHJ/ISITOPOB
B BEHTHJANHOHHEIX CHCTEMAX OCIOMKHAET BHIPAGOTKY KakHX-iubo cTaH-

JapTHLIX NOJI0KeHUH, HO HeKOTOpEIe ofliHe PeKOMeHJAlUH MOTYT GBITh
JaHkl.

Tpexje Bcero Hy:KHO CKasarh o HejecoobpasHocTH IPHMEHeHHs B He-
KOTOPHIX C/Ty4YasiX pajHaIbHEIX BEeHTHJSATODPORB C JIOMATKaMHM, 3aTHYTHIMHA
Bilepejl. DTH BEHTHIATOPHL, KaK H3BECTHO, HCNOJ/b3YIOTCA He TOIbKO M
cosjanus Bulcokux Aasienuii— 8000 ITa u Buime, Ho u 114 paGoTel NpH
paBaenusx 2000—2500 ITa, xoTs npu TaKHX JaBAeHHAX C YCIEXOM JIPH-
MeHATCS BEHTHIATOPH € JONaTKaMH, 3aFHYTEIMU Hasal, HMerllHe 3Ha-
yyTeIsHo GoJiee BLICOKHH K. M. J., YeM BeHTHJIATOPH! ¢ JOnaTKaMu, 3a-
THYTEIMH Briepel. B cBsi3H ¢ 3THM cylliecTBYeT MHeHHe O Helenecoolpas-
HOCTH NPHMEHEHHs M H3TOTOBJeHus nociaefnux. Ha nam Bsruaz, cie-
LyeT BHMMATeJIbHO Pasofparthesd B JOCTOMHCTBAX M HEJOCTATKAX BEHTH-
JAATOpoB 060HX THIIOB.

3HayeHHs K. 1. J. V BEHTHIATOPOB C JOMATKaMH, 3aTHYTHIMH Hasal,
B cpexnneM GuiBator oT 0,77 no 0,85, a y BeHTUIATOPOB C JIONAaTKaMH, 3a-
FHYTEIMH Boiepes, — oT 0,60 mo 0,65, makcumyMm no 0,70. B skcnayara-
VMK TPY NpHMeHeHWH BEHTHIATOPOB C JIONATKAaMH, 3aTHYTHIMH Hasaj,
3TO BLIPAKAETCs 3KOHOMUe(l 3JIeKTposHepruy nNpuMepHo B pasmepe 20%,
YTO SABJSAETCH BeChbMa CYIIECTBEHHEIM.

Jpyrum BecbMa Ba;KHRM JIOCTOHHCTBOM BEHTHJIATODOB C JICHATKaMH,
3aTHYTHIMH Hasajll, ABIAETCS XapakTep MX KPHBHIX JaBACHHA M MOML-
HOCTH, 0 ueM Gbl1o ynomsiHyTo B 1. 10 rnasst [11. JloGaBuM K sToMy, uTo,
NIOCKOAIBKY € YBeJHUEHHEM Pacxofa Bo3[yXa NoTped/seMast MOTIHOCTD
cHayasa NOBHIUAETCH B HE3HAYHTENBHOH CTeleHH, a 3aTeM jaxe HayH-
HaeT NOHHKATECH, JT51 STHX BEHTHJSITOPOB HE OMACHHI cayyafinbie nepe-
FPY3KH fI0 MOJAaue W Jawe NMyCcK HX Ge3 ceTH.

Y KasaHHBIE /1Ba JOCTOHHCTBA PajHaJbHEIX BEHTH/IATOPOB ¢ JIoaTKa-
MH, 3aTHYTBEIMH Ha3aJ, 0o0YCJOBJIHBAIOT IIHPOKYIO KX PacmpocTpaHeH-
HOCTb BO BCeM MHDpeE, 0COOCHHO B OOBMHBLIX BEHTHJ/ISIIMOHHLIX CHCTEMAaX.
HO Y BEHTHJATOPOB ¢ JIOIIaTKaMH, 3arHyTbiMH BOEPE], €CTh paHee
YKa3aHHOe FIPeMMYLecTBO, KOTopoe B HEKOTOPHIX cayuaax OblBaeT pe-
MIaronHM A1 Bblﬁopal HOpPpH OJHOM H TOM XKe AunameTrpe EKoJieca H OJH-
HAKOBOH YacToTe BpallgHHsA 3TOT BEHTHJAATOP CO3/1ACT 3HAYHUTEJ/JbHO
6o.1bl1Iee JaBJeHHe, UeM BeHTHJIHTOp C JonmaTKamMH, 3.':11"HYTLIMH Hasaz.
CriefloBaTesibHO, IpH paGoTe HAa OAHY H TY Xke CeTh N0Ja4ya BeHTH/IATO-
pa ¢ J0marKaMH, 3aTHYTHIMH Bliepel, OyAeT TaKKe 3HAUHTEJIbHO GOJb-
me. TaKHM 06pa30M, OﬁECHE'—IEHHe OJHHX H TeX XKe HapaMETpOB 1o
pacxony BO3AyXa H JaB/IeHHIO C NOMONBIO BEHTHJAATOPA C JIOaTKaMu,
3aCHYTHIMH BIIEPEZ, MOXKHO JOCTHTHYTH IIPH MeHbIIeM AHAMETPe Kogeca
4 GoJjlee HH3KOH YacToTe BpalieHuda. [IpuMeHeHHe BEHTHJISTOPOB MEHb-
IIHX pasMepoB OLIBaeT KpaifHe BaKHEIM B HEKOTOPHIX arperarax, a Tak-
JKe TaM, e SKOHOMHS MecTa HMeeT ocoboe 3HaueHHe,
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Eme Gosee BaxmHOR siBasieTcs yacToTa BpauleHHA KoJjeca, Tak Kak
BO MHOTHX CJ1y4asX MPHXOJMTCA ee OrpaHHIMBaTh H3-3a HEJOCTATOUHON
NPOYHOCTH KoJleca H KJAMHOBHIX pemHed. I1pn peMeHHO# fepejaye y BeH-
THJIATOPOB C JIONaTKaMHM, 3aFHYTHIMH Blepef, MOXKHO HOJYUYHTh 3HAUH-
TeJIbHO GOJIbIIKe JaB/Ienns, yeM Y BeHTHIATOPOB APYroro THMA.

ITpn MeHbHIHX yacToTax BpalleHHsi, Kak YKashlBaloCh paHee, Jio-
6asl MallluHa CcO3/laeT H GoJlee HH3KHMEH wyM. [loatomy BeHTH/IATOP € JIO-
NaTKAMH, 3aTHYTHIMH BiepeJl, HecMOTps Ha TO, UTO ero KpHTepHI LIyM-
HOCTH L GoJblue KPHTEPHS HIYMHOCTH BEHTHJSTOpA € JONaTKaMH, 3a-
FHYTHIMH Hasajl, B OlpeJleTeHHEIX YCIOBHAX GYVJIeT paboTaTh ¢ MEHBIITHM
LIYMOM.

TakuM 06pasoM, CoBepleHHO OUEBHHO, YTO B HEKOTODHIX YCTAHOB-
Kax TpHMEHeHHe BeHTHJIATOPOB C JIONATKAMH, 3arHYTHMH BHepeld, AB-
JseTcs He ToJIbKO Goslee 1efecoo6pa3HbM, HO H €IHHCTBEHHO BO3-
MOHBIM.

CrnenoBarebHO, TOTPeGHTENAM HEOOGXOLHMBI BEHTHUJIATOPH OGOHMX
THIOB, W TNpPaBHIAbHEI BHIGOP TOTO HJIH HHOTO BEHTH/IATOPA MOXKHO
clesiaTh TOJBKO IOCTE COOTBETCTBYIOMMX CpPABHHTEJNLHBIX DPACYETOB.

ITpn BuiGope THHOpasMepa BeHTH/IATOPA H pexuMa ero paboTH cie-
JlyeT YYHTHIBATL BHL nepefaun oT 3JeKTponsurarensd. OGHYHO B BeHTH-
JISHIHOHHEIX CHCTeMaX NpPHMEHSIIOT epefjaul: HanpsAMYIo ¢ 3JeKTPOABH-
rateeM, KOTAa CKOpOCTh BpamieHHs BeHTHJIATOPA H JeKTPOABHTATEN S
OIHHAKOBA, H K/HuHOpeMeHHY!0. IIpH npHMeHeHUHN mepefaul HaNpsMYyo
C 3JeKTpOJBUTraTeNeM Cepbe3HblM OIDaHHYCHHEM SBJIAIOTCA CTaHAApT-
HEle YaCTOTH Bpamenus aaextposasurarteneri: 3000, 1500, 1000, 750, 600,
500, 375 u 300. [lpy mpHMeHEeHHH PeMeHHOI Nepejavyl TpUXOAHTCS CYH-
TAaThCA C OrpaHHyeHHeM CKOPOCTH KJIHHOBEIX peMHell (MakcuMyM 25 m/c).
OGEIMHO 3TO OTHOCHTCS K CJAYYasiM, KOTAA BEHTHIATOPbI AOJKHbI CO37a-
BaTh BHICOKHE JaBJeHH:, I8 Yero Heo6xoaumMa GoJibIasi 4acToTa Bpa-
IIEeHHA.

Pacyersl nokasanw, 4To €03/aTh BEHTHAATOPHl € KJHHOPeMeHHOH
nepenaveit na gasnenus ceplide 9000 I'la BecbMa 3aTp YAHHTEABHO UMEHHO
H3-3a OIpaHiyeHHOH CKOPOCTH peMHell.

Jng monyyeHus Gosbluoi MOJAYH T[JIABHEIM OTpaHyyeHHeM sBJS-
I0TCS BO3MOMKHOCTH KJWHOBHIX DeMHell B OTHOIIEHHMH mnepelaBaeMol
MoinHocTH. HauGosmee MOUIHBIA KJIMHOBHIE peMeHb ILIOWAABIO CeUeHHS
E criocofien mepeaTh MaKCHMalbHYIO MouiHocTh Ny = 33 KBt npu
ckopocTH 25 M/C; IIPH MeHBIIMX CKOPOCTSX TepejlaBaeMast OZHHM
peMHeM MOLHOCTb yMeHbluaercs. IIpHONMKEHHO MOMHO NPHHATD, YTO
ofmas nepenaBaeMasi MOLLHOCTb NPH YHCIe peMHefi 2

N = zNokk,.

Koaddumuent £, B 3aBHCUMOCTH OT yrja o0XBaTa HIKHBA PeMHEM
uMmeer 3HaueHus ot 1 jo 0,76 (npu ob6xsate B 100%), kosddunuent k,
B 3aBHCHMOCTH OT YCJIOBHE paGoTsl npHHEMaercd oT 1 mo 0,7 (a5 BeH-
THAATOPOB). B cpearem MomxHO mpuHaTh: k; = 0,85 u k, = 0,8. Uucno
pemueil, pasuoe 10, ABasieTcs B GOJNBIUMHCTBE C1Y4YaeB Npele/IbHbIM, TaK
KaK yKe NpH 5TOM YHCJe LIMPHHA IIKHBAa I10JYYaeTcst paBHOH 584 M.
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B pesyabrare nmeem
N = 10-33-0,85.0,8 = 225 kBn.

IIpuMeHeHHe KJHHOPeMeHHOI Nepeaadyl Ha Gosbiue, yem 225 kBT,
MOLIHOCTH $IB/IS€TCH OYEHb 3aTPYAHHTENBHBIM H NPUXOAHTCA OPHEHTH-
pOBaThcA HA nepeflauy HAOpAMYIO OT S/JAeKTPOABHTATE/sl ¢ NOMOMLIbIO
COSIHHUTENEHOH MYQTHL

ITo TOCT 10616—73 «BenTuaaTopsl LeHTpoOeKHbE (pasuaabHbie)
i oceppie. OcHOBUBIE DPasMeps! H XapaKTePHCTHKH» paboOudM y4acTKOM
aspofiHHaMuuecKoHd XapaKTepPHCTHKH CYHTaeTCl TAKOH, Ha KOTOPOM
3HayelHe ero K. 1 J. papHo Hau Goabiie 0,9. DTa pexoMeHAanHa HOCHT
ofWHUi xapakTep M He SBJIsAETCA KaTeTOPHUYECKOH B TOM CMEIC/E, YTO
MpUMeHEeHHe BEHTHIATOPA HA PEeKHMe, BEIXOAALICM 32 fIpelestl YKasaH-
HOTO yyacTKa XapaKTepHCTHKH, HenonycThMo. Ho cienyer HanoMHuTE Ha
HexKeJIaTebHOCTL BBIOOpPA pextHMa paloThl BEHTHAATOPAa HA YyacTke
KPHBOH [laBJCHHS CJIeBA OT TOUKH nepernta, MOCKOABKY B 3TOM CIyyae
pafoTa BeHTHJsITOpa OpHOOpeTaeT HEYCTOHUHBLHIEL XapaKTep, ocofeHHO
BeHTHIATOPA C JIOMATKAMH, 3arHYTEIMH Biepe, Kak 3Tc OLIo pabee
pasbsicneno. CregopaTe/bHO, HYXKHO DeKOMEH/IOBaTh BHIOOp pexHMa
pafoTel BEHTHJAATODA HA YYacTKe neperdfia KPHBOH JMaBJeHHs H cipana
oT Hero. B GOJBIIHHCTBE C/y4aeB 3TOT YYacTOK KPHBOH JaBJeHHS COOT-
BETCTBYET H HAWOGOJBIUHM K. II. f.

OKOHOMHYHOCTL PAbOTRL BEHTH/IATOPHOH YCTAHOBKH 3aBHCUT He TOJb-
KO OT DpPaBH/JBHOTO BLIOOPA THHA BEHTHAATOPA H DEXHMA €ro padoThl,
HO TaKXe H OT npaBHJIBHOrO BHIGOpA 3JIEKTPOLBHTArTens AA €ro
IPHBOJA.

IMpexne Bcero HEOGXORUMO TPABHILHO ONIPEJEIHTh TPe6yeMylo ycra-
HOBOUHYIO MOLTHOCTb 3JEKTPOJABHTATENs, a 3aTeM NoJobpaTh ero THI.
B cnyuae mpuMeHeHHS MOUHEIX 3JeKTpoABHTaTeaeH (IIPUMEPHO CBHITe
150 kBT1) cnenyer mpoBepHTb BpeMA HX pasTOHA: ABJIAETCH JH OHO
JOCTATOUHO MAJBIM, YTOOH! HEe Jleperpesicst 9/JeKTPOABHIaTe b [IPH Ipeo-
JONEHHH HM BO BPeMs IycKa 6oMbITHX HHEPUHOHHBIX MacC BEHTHIATOPA.
[Mostomy BBIGOP 3s1€KTpOABHTaTETeH MOmHocTbiO 150 kBT u BhIIE f0-
SKeH BHITIOJHATLCHA CreiMantuctaMi s1ekTpukamu. Ho nockonsky ompe-
JeneHde HoTpeGyifeMol BeHTHJSITOPOM MOWIHOCTH 3JIeKTPOABHTaTemdeH
JJI51 BEHTHJISATOPOB TPOM3BOAUTCS IPOEKTHPOBILHKOM BeHTHISLHOHHON
CHCTEMEI, TIOCJEJHUA NOJIXKEH YMETh NMPaBHJILHO €€ BHIYHCISATS.

Ciaenyer ckasarb, YTO peKOMeH/yeMble BO MHOTHX CIIPaBOYHEBIX MaTe-
puasnax no BeHTHJAsiTOpaM Ko3(hhHIUHeHTHI 3amaca K IOACYHTARHOH MoLl-
HOCTH He 060CHOBAHE CEPbe3HBIMH MOTHBAMH H HYKJIAIOTCS B YTOUHEHHH,

DNeKTPOJBHTATEb 1O MONITHOCTH JOJKEeH ObITh HanboJee HarpysKeH,
Tak KaK ¢ YMeHbIIEHHEM HArPY3KH €Fo K. 1. J1. onusxaercd. [Ipu ymens-
meHHH Harpysku co 100 go 70% nonmxeHue K. M. A. OTHOCHTEILHO He-
3HaynTeJ]bHOE; B cpelHeM OHO pasHo 5%. DTOT aKT aABJfeTcs Becbma
BBITOAHBIM, NOCKOJBKY IPH IPOEKTHPOBAHHH BeHTHISLNHOHHHIX CHCTEM
U BeHTHJAALHONHBIX YCTAHOBOK 3JEKTPOJABHTATETH TPHXOJHTCSH BBHIGH-
parh, Kak Npapuio, c Goasiiei, yem TpeGyercs, MomHocTel. Hecmorpa
Ha 3T0, K ONpejeseHUI0 MOIHOCTH 3JEKTPOABHIaTeNI CAeLyeT NMOAXO-
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JHTBb OYeHb Cephe3HO, YTOOH H36eKAaTh HIH ero HeJIOTPY3KH, WIH, HaoGo-
poT, Heperpysku.

[MoTpebasieMas BeHTHISITOPOM MOWHOCTB TIPH ioAaue BO3AyXa Q,
M*/4, 1 monHoM Aaenennu P, Ila, onpeaensiercsa mo dopuyde

_FaksQFy (29)
3600- 10007

K. 1. 1. BeHTHIATOPA 1) IPHHHMAETCH 110 €70 XapaKTePHCTHKE B COOT-
BeTCTBHH C iloflaved .

3necs HeoOXoMuMo cenaTth OJHOo 3amMedasHe. BeHTHJAATOPH MabIx
pasMepoB HMEIOT MeHbIITHe 3HAYeHHd K. 1. [., YeM BeHTHJAATODEL TOTO XKe
THIIA, HO GoJemHX pasmepos. [IpuunHOH 3TOTO, B YaCTHOCTH, SB/SETCH
TO 06CTOATENIBCTBO, YTO BCE TEXHHYECKWE HeJlOUeTHl [PH H3TOTOBJICHHH
(HepoOBHOCTH MOBepXHOCTell, HeKaYeCTBeHHOE BBIIONHEHHE COeJHHHTENb-
HBIX H CBAPHEIX 1IBOB, OTCTYIJIEHHA B pa3Mepax) 3aMeTHee 1POsABJIAIOTCA
B He(OMBUIMX H3JSJIHSX H, CAeJOBaTe/bHO, OKA3LIBAOT GOJbHICE BJHA-
HHe Ha XapaKTepHCTHKY MaluMHbL, B TOM UHCJAE U Ha K. I [.

B rta6a. 1l npuBepeno A0NYyCTHMOe CT2HAAPTOM YMeHbIUIEHHe Mak-
CHMA/JLHOFO K. II. Jl. BEHTHJIATOPOB C ZHaMeTpaMu Kotec 200—400 mm
B TPOIEHTAaX OT MAKCHMAaJbHOTO K. H. JI. BEHTHAATOPOB C JHAMETPOM
Koslec 500 MM M Brie,

Ta6auya 11
dnamerp KoJeca, MM . . . . . . . « « « o 4 . 4OD| 320 | 250 | 200
ITpoueHT OT Npaxe BEHTHASTOpPA . . . . . . . . 97| 93 87 80

CnenoparenbHo, eci B Karajore BeHTHAATOPOB 3TO YMeHbIleHHe
He YYTeHO, MPH BRIGOPE BeHTH/IATOPOB MAJLIX Pa3MepoB 3HaueHHe K, I 1.
B hopmyJte (29) cnepyer yTOUHATD B COOTBETCTBHH ¢ Tadu. 11.

Urobot n36eaTh HeAOCTATOUYHOCTH TOJCYHTAHHOH MOLIHOCTH 3JIeKT-
poaBuTaTeasl BCAEACTBHE HECOOTBETCTBHA (DaKTHUECKOro K. II. 1. BeH-
THJAATOPA 3HAYEHHIO K. M. J. [10 THIOBOH XapaKTepHCTHKE, BBOAAT KO-
¢unueHT 3amaca kg. HecoorsercTBHe OGBIYHO ObLIBAET IO TEXHOJOTH-
YeCcKHM TIPHUMEAM KaK AONYCK Mpu uarotosteHuu. Ilpu pomycke 5%,
KOTOPHIH CYHTRETCSI HOPMAJBHLIM TPH HNPOH3BOACTBE BeHTH/IATOPOB,
Kos(puunenT &k, fonxeH 6wtk pasen [,05.

Kospduuyent k, yuuTHiBaeT HETOYHOCTb pacueTa COMPOTHBIEHHS Ce-
TH. [Ipn npumeHeHny pagHaJbHBIX BEHTHASTOPOR C JIONATKaMH, 3arHy-
THIMH BIIEPeJ], Pacxoji MOMHOCTH MoOXeT yBeluunThed 10 6%, a B Heko-
TOPBIX cay4asx M Jo 11% npoTuR pacueTHOro, KOTAa IPH pacueTe HC-
KYCCTBEHHO 3aBHILAIOT CONPOTHBIeHHE cHereMbl (eM. m. 9 riaser 1),
Ilo Hamemy MHEHHUIO, /ISl BEHTHAATOPOR C JOTATKAMH, 3aTHYTHIMH BIe-
pell, MCXKHO NPUHATL £, = 1,06; 111 BEeHTHJIATOPOB C JOIATKaMH, 3a-
THYTBIMH Ha3all, U OCEBEIX — &, = 1.
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Jlna onpexesneHust MONHOCTH, pacXoAyeMoH He TOJbKO CaMHM BeH-
THJIATOPOM, HO M BCefl BEHTHIAMOHHOH YCTaHOBKOH, HeOOXOIHMMO Y4H-
TBHIBATb K. 1. X. lepelaud 1), TPHHHMaeMBbll o Taba. 12. ¥ cradopouHas
MOIHOCTE 3JIeKTPOABHIaTe sl onpejesserca no Qopmymne

Ny=N/n,.

TaGauya 12

Bun repepaun Nir

Koaeco BEHTHJAATOPA HaXOoJHUTCH HEMOCPEACTBEHHO Ha Ba.ny

3JIEKTpOABHTATENR . . . 1,0
Koneco penTHsisTOp2 Haxonmcg Ha COGCTREHHOM Bany c non-

IHNHHKAMH, COEJHHEHHOM C BAJIOM SJIEKTPOJIBHI‘EITBJIH My(brou : 0,98
KJIHHOpEMEHI{h]H MPUBOGX . . - - . . . i 8 0,95

B zaksouenne caenyer ykasaTh, YTO [IPHHHMATH 3HAYEHHA K. I, X.
10 KaTaJ0raM HJIH M0 OTAENBLHEIM CYHIE