HU3BECTUA

TOMCKOIO OPJAEHA TPYAOBOTO KPACHOTO 3HAMEHH INOJIMTEXHHUYECKOI'O
HHCTHUTYTA um. C. M. KHPOBA

Tom 158 : ' 1968

BO3MO)XHBIE CNTOCOBbl U OCOBEHHOCTH HW3MEPEHUS
MPOHU3BOAHUTEJbBHOCTH IHAXTHBIX BEHTHJISITOPOB
MECTHOIro nNPOBETPHBAHHWS B YCJIOBHUSAX 3KCHJYATALUH

H. 10. COKOJIOBA

(TlpeacraBnena HaydHBIM CeMHMHAPOM Ka(elpbl TOPHBIX MAWIHH, PYJHHYHOTO TPAHCHOPTA
H TOPHOH MeXaHHKH)

PajuKaibHbIM CIIOCOGOM TNOBBIIIEHHST SKOHOMHUHOCTH paboTe wIAXT-
HBIX BEHTHJSTOPHBIX YCTAHOBOK MECTHOTO MPOBETPHBAHHS SIBJSETCS IpHUMe-
HeHHE peryjHpyeMblX BeHTHJAATOPOB,

PaGota perynupyeMblX BEHTHJASITOPOB Ha ONTHMaJBLHEIX  peXHMax
BO3MOXHa MpH HaMuyuk npubopa, ¢ NOMOLLbIO KOTOPOro MOXKHO Obl1o Ot
onpenesnaTb NPOU3BOAUTENbHOCTD BEHTH/IATOPOB B YCJOBHSIX 3KCIJyaTallHu.

Ilpu cospanuu Taxoro npubopa, mpexkie BCero, HeOGXOAMMO NpoaHa-
JH3HPOBATh BO3MOXHbIE CMOCOOB M OCOGEHHOCTH H3MepeHHs MPOH3BOMAH-
TeJIbHOCTH INAXTHBIX BEHTHJSITOPOB B 3KCMYaTallHOHHBIX YCJIOBHAX.

Haunslfi ananua npoBOAMTCA MPHMEHHTEILHO K OCEBOMY BEHTHJIATOPY
C peryJHpoBaHHEM MPOM3BOJIUTENbHOCTH MOBOPOTOM JIOMATOK HANpaBJsiio-
wero annapara (HA). '

IIpunuunnanbio BO3MOMKHBL CJIEAYIOUIHE CHOCOGH ONpefeNeHHs Tpo-
H3BOJHTEJNBHOCTH BEHTHJISITOPA: :

1. Tlo craTHueckoMy 1aBJEHHIO BEHTHJATOPA.

2. Tlo auHaMHUECKOMY [1aBJEHHUIO.

3. Ilo samepy yacTHYHOrO pacxofa BO3NyXa 4.

4. Ilo noanomy pacxoay BO3[yXa, NPOXOAAILEMY uYepe3 BEHTHJATOP.

Ilo nepsomy cnocoGy (puc. 1) wnemocpen-
CTBEHHOMY H3MEDEHHIO0 TOIJeXKHT CTaTHUECKue
JapjeHue 3a cnpamasionum annapatom  (CA).
IIpeumyuiectBoM 3TOro cnocoGa sIBJASIETCS MPO-
CTOTa CaMoro ordopa CTaTHYECKOro JaBJeHU.
KOTOPLIH MPOM3BOAMTCSA Uepe3 OTBEPCTHS B KOXY-
xe pentuastopa 3a CA. Ho paccmarpusaemublii
Cnoco® HM3MepeHHsl NHPOH3BOMMUTENBHOCTH BEeHTH-
JIATOPA HMMEeT CYLIeCTBEHHbie HeL0CTaTKH. Pac- S;-Cé lﬁT?;]ﬂ?gf}":HHEeﬁgg-
XOL BO3LyXa B 3TOM Cyuae MOXKHO ONPEACTHTL Mmﬁa MO CTaTHICCKOMY
TOJIKO 110 3apaHee M3BEeCTHOH (HacmopTioil) Xa- NABACHHIO
PaKTePHUCTHKE BEHTH/IATOpPA, BbIpaxkalowmell 33-

BUCHMOCTb MEXIY MNPOH3BCAHTEAbHOCTBIO BEUTHASATOpa Q H CO3ZaBaeMbiM
UM CTAaTHYECKUM [aBJeHHEM:

-

Q =f(H(‘T\-
HPH peryjaupoBaHuua IPOU3BOAUTEJIDHOCTH BEHTHJIATOPA- IIOBOPOTOM JIOfia-
Tok HA 3Ta 3aBucuMocTh He sB/sieTcs cTaOMABLHOM, CJeJOBaTebHO, NaH-
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HBIA CMOCOG ONpEAENEHHS NPOM3BOAUTENBHOCTH BO3MOXKEH TOJBKO A
HEperyJiHpyeMblX BeHTHJISTOPOB. ‘

CraTtuyeckoe AaB/ieHHe 'BEHTHNATOPA, KaK H3BECTHO, OMNpeiesserci
pasHHUeHd MexXAy nojubiM H paBfeHHEM BeHTHJAATOPA U AHHAMHUECKHM
JAaBjieHueM Ha BblXoje ¢ paGouero Koneca. B oceBblx BenTHaAATOpax moc-
JieHee OnpeneNsioT mo PceBOH pacXoaHol ckopoctd 3a CA B HarLerartedih- -
HOM naTpyOke BEHTHJATOPA:

1

2
c H
Hcr =H — p2, P
JE M
rie
c, = Q. OCepass PACXOAHAS CKOPOCTb, M,CeK;
a F ‘
a ' .
F,— nIowans B>IX0/HOTO CeYeHHS] HATHETATENLHOTO NATPYH-
Ka, M.

Kax mokasanu uccienoBanusi, MOTOK BO3AyXa BEIXOAHT € paGouero
KOJIECa CHJIBHO 3aKpyueHHtiM, a CA packpyuuBaeT ero HexoCTATOUHO.
Tlpu 3TOM 3aMepeHHOE B HATHETATEIbHOM NaTPyOKe CTATHUECKUE JaBJeHHe
OyZeT MeHblIe CTaTHYECKOrO JABACHHSL BEHTHAATOPA HA  BeJUUHHY
IABJEHHS] 3AKPYTKH:

’ c’ Ci H
o= H—p o = Heo o0 (65— %) = Hor — S
rae

¢ =V ¢i+ci — nonmbifi BEKTOP CKOPOCTH B MeCTe 3aMepa;

Cu — €TO OKPYIKHAS COCTABJSIONIAS;
C?
Hyae® = p —; ~— JABJEHHE 3AKPYTKH, ——

Onpenesenne NpOU3BOAHTENBHOCTH BEHTHAATOPA IO €r0 XapaKrepi-
CTHKE M 3aMEPEHHOMY fic, MDHBOAMT K OWHOKE, TaK KaK XapaKTePHCTHKA
BEHTHJSITOPA BbIpaXKaeT 3aBHCHMOCTL Mexny Q um H,. [Tostomy paccma-
TPHBaeMbif CNOCOG H3MEPeHHs NPOM3BOAHTENbHOCTH BEHTWJIATOpA Helle-
JaecooOpaseH. ~

Hasi u3MepeHHs CTAaTHYECKOrO NABNEHWs! MOTYT NPHUMEHATBCS KHIKO-
CTHbIE H NpYXHHHbIE MAHOMETpPbl. B yc/a0BUAX 3KcnAyaTauWH BEHTHAATOPZ
IPHMEHEHHE KHAKOCTHBIX MaHOMETPOB BOOOILe HeXKenaTeqbHo, a NpPHMe-
HEHHE NPY>XVHHbIX BECbMa OrPaHHYEHO M3-3a MX YYBCTBUTENbHOCTH K BHO-
pauuH, CIOXKHOCTH KOHCTDYKHHMHM M NPOYHX NPUUKH.

Ilpn ompenenenns nNpOH3BOAMTENBHOCTH BEHTHASTOPA MO BTOPOMY
cnoco0y HENnocpeaCTBEHHOMY 3aMepy MOAJNEKHT JAHHAMHUECKOe aBJeHHe.
Ilpy orGope nuHaMHYECKOro AaBJEHHSI € MOMOUIBIO NMHEBMOMETPHYECKOM
TPYOKH MOXHO CDAaBHHT@JbHO MPOCTO ONPEAENHTb IPOH3BOAHUTENbLHOCTD
BEHTHJIATOpPA:

Q=k.¢yF, M cex,
rae)
Ke — KO3(DPHLUHEHT 1OJ CKOPOCTEH;

o ='I/Q_HM_H——CKopocrb NOTOKA B MeCTe 3aMe€pa JIHHAMHYECKOIO
- P
Janneunust, m/cex;

F —naomanp ceveHus, B KOTOPOM oOnpenessiercss CPefHss CKOPOCTb:
g Cep=kc-cy.

Heo6xonumo ormeruts, uto Takoil cmoco6 onpexesneHns HPOU3BOUTEN b~
.vgo ’ ’ . .



HOCTH Oyler JOCTAaTOYHO TOYHBIM, €CJH NPH H3MEHEHHH peXuma palboThi
BEHTHJAATOPA KO3G(HUIHEHT NOJS CKOPOCTEH OCTAercssi MOCTOSIHHBIM.

JluHaMHyeckoe faBJeHHe NOTOKA MOMKHO 3aMmepsitb mepeal HA BeHTH-
gasiropa  (puc. 2,a), B MexJonaTouHslXx kaHajgax HA (puc. 2,8) niau 3a
CA, B narmetaTeJbHOM natpy6Ke BeHTHASITOpa (pHC. 2, 6).

ITpn nsmenenun pexxkuMa paGOTH BEHTHUJSATOPA M3MEHSIETCSI 3aKpyTKA
noToKa pabGoyuM KojecoM. CrpAMASIOWHHA anmapaT ¢ HENOABHXHBIMY
JIOMaTKaMH He MOXKeT 00ecrneydTh NOJHYI0 PacKpyTKy NOTOKa Ha pasHbIX
pexxumax pabotol BeHTuAATopa. PasHasa 3akpyTka OTOKAa Ha BLIXOAe H3
CA 3arpynusier M3MepeHHe AMHAMHUYECKOTO JaB-
JIEHHsI B HarHeTaTeslbHOM NaTpybKe U onpejee-
HHe MPOH3BOAHMTENHLHOCTH BEHTHJATODA.

Pacnpenenenue ckopocreii B ceuenun mnoro- Ej
Ka nepexa BxoaoM ero B HA 3aBHCHT B OCHOBHOM 1
‘OT YCJIOBHH BX0/a BO3AyXa B BeHTHAATOP. OTCYT-
CTBHE HJIH NpPUMEHEHHEe HEeKAaueCTBEHHOIO KOJJeK-
Topa (4To HauGoJee YacTo BCTpeyaeTcss B YCgao-
BHSIX 9KCIJIyaTallH¥ BeHTUJASTOPOB) BhI3bIBAET OT-
PHIB NOTOKA y CTeHoK koxkyxa HA Beurussitopa.
Kpome Toro, sonatkn HA satopmaskusaror u
pacuseHsAI0T NOTOK Ha 4actu, [1o aTHM npuuunam
noJe cxopocreit nepen, HA sBisercss HeofHOpPOX-
HBIM M HapaBHOMEDHBIM, UYTO 3HAUUTEJIbHO YC-
JIOKHAET ofnpenesenne kospduuneHTa noasa cko-
POCTEH H YCTAaHOBJIEHHE NPONOPIUOHAILHOCTH
MeXJy CKOPOCTbIO, OnpenensieMoil Mo JHHAMHUE-

=vd

6
CKOMY AaBJICHHIO B Kakoli-1u60 TOuke 1OTOKA, H A |
JEeHCTBUTENbHON NPOH3BOAHTENBHOCTHIO BEHTH: I finTeT :
JfaTopa. ' S V4 ,__l_
IuHaMHueckoe AaB/ieHHE NMOTOKA MOXHO Ofl- \ |
A

_-—

peensiTb MO CHJIOBOMY BO3JeHCTBHIO HOTOKA Ha
TBepAOe Teslo, ob6TekaeMoe 3TUM mnoTokoM. fla
TaKOM NPHHLHIE OCHOBbIBaeTCs pafora pacxono- E;ﬁ-) 2;&%?5:3:6;':“2(3?{23-
Mepa 00TeKaHus 'C MOBOPOTHOf JonacTtolo. JlamH- Mmga O THHAMHYCCRO-
Hbifi IPUOOP LOJKEH  YCTaHABNMBATBLCS B NpO- My KABACHHI
TOYHOM KaHaJsle ¢ HaudoJee OJXHODOAHBIM H PaB-
HOMEpPHBIM M0JIeM CKOPOCTEH, TaK KAK OT 3TOF0 3aBHCHT TOUHOCTb NOKA3aHHUIT
pacxogomepa.

Ilo namemy MHeHHIO, B 0CEBOM BEHTHJATOPe MHOJe CKOpOCTell Gyier
Haubosiee PaBHOMEPHLIM B MeXKJoNaTounblX Kanadax HA. 3mece u uese-
€000pa3HO YCTaHOBHUTb PacXoJOMep C MOBOPOTHOH JIOMACTHIO.

Hccnenosannsi noATBepAHIH NPABHABLHOCTL 3TOr0 BBIBOAA H IO3BOMK-
JIi CAe1aTh 3aKiioueHHe 00 OCOGEHHOCTAX ONpeNeeHUs] NPOHU3BOLHTEND-
HOCTH BEHTHJSITOPA MO JMHAMHYECKOMY JaBJEHHIO, 3aMepseMoMy mpH
MOMOUIH pacxojoMepa ¢ MOBOPOTHOH JIOMACTBIO B MEKJOMNATOUHOM KaHaJje
HA. 911 occGeHHOCTH crleayioliHe:

l. Tloast ckopocTell B NMPOTOUHBIX KaHaaax HA ssagiorcs HEOJHOPO-
HBIMH, MOCKOJIbKY MpPU NPOXOXKAEHHH MOTOKA uUepe3 MexKJOMATOUHBbIH KaHa
Y CT€HOK MOCJeNHEro MPOUCXOAHT (GOPMUPOBaHHE [OFPAHHUHOTO CJIOA.
Asponnnamuka Bxofa B HA u o6Texkanue ero JomaTok He oGecleuYHBaiOT
PaBHOMEPHOCTb HOJISI CKOPOCTEH B €ro MPOTOYHBLIX KaHasnax.

2. Tlpy perynupoBaHHH NpOM3BOLHTENbHOCTH BEHTHJASITOPA TOBOPOTOM
Jgonarok HA kuHemaTHKa NOTOKa B HpOTOUHBIX KaHadax HA CYLIECTBEHHO
H3MeHseTCo. : :

3. IloTok BO3MyXa, MOCTYNMAIOWUE B BEHTHJIATOP, SIBJASETCS HEyCTaHo-
BuBlIHMcsl. OODbACHAETCS 3TO TeM, YTO B CeTH, NHTAIOILeH 3JIEKTPOJIBH-
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€raTeslb, YacTO MeHAETCA HaNpPAXKEHAHe, mocJenHee BeleT K H3MEHEeHHIo
uucaa 060pOTOB BEHTHJATOPA,'a CJELOBATeNbHO, H K H3MEHEHHIO BO Bpe-
MEHH CKOPOCTed BO BCeX NPOTOYHBLIX KaHajaXx BeHTHUAATOpA.

4. B yc0BHAX 3KCIIyaTallHH BEHTHJASITOPA MOXeT 3HAUHTENbHO H3Me- -
HATBCS TEMIIEpaTypa LIAXTHOTO BO3AyXa H €ro JaBJeHHe, YTQ Bbi3biBaeT -
H3MEHeHHe MJIOTHOCTH H BSI3KOCTH BO3/yXa, 3aCachlBAEMOTO BEHTHAATOPOM.

5. YcraHoBKa pacXoJoMepa B MEXJOMNAaTOYHOM KaHade HA HecKoJabKo
H3MEeHsAeT a’poAUHaMuKy OOTeKaHHss peweTkd npoduieii HA u npuBomuT

K TOMY, YTO MO 3TOMY KaHaJy HPOTEKaeT pacxof ¢ < — (Opu yucae npo-
. 2 .

TOUHBIX KaHaJOB, pPaBHOM z2).

ch TpeTbeMy Cnoco0y HeNOoCpPeACTBeHHOMY H3MEDPEHHI0 MNOAJEXHUT He
MOJHLIH pacxofl BO3AYXa,.NPOXOASIMI Yepe3 BEHTHIATOP, a HEKOTODHIH
yacTHyHBIH pacXxoll ¢. Hampumep, pacxom sosayxa mnpoxoasiuuil uepes

a pacxoinoMepHce YCTPOUCTBO H 3aCaChbiBaeMblil

>, . paGoTalomuUM BEHTHJASITOPOM uepe3 OTBEPCTHE
L B xopnyce mnepeg HA (puc. 3,a) nam 3a HA

al tA | 1 3 6

ra i (puc. 3, 6).
C — [IpenMynIecTRO 35TOrO €rnocofia —- BO3MOXK-
7T J. HOCTb HENOCPeJCTBEHHOTO H3MepeHHs Ppacxona

g mobuiM pacxonomepoM obTekanus. ITOT pac-
XOJ OTNpejessieTcs NepenajzoM AaBJeHHS:

g §
=@=] .

| AP =P,— P,
RTINS ! rue :
1 [ P, — 1aBaenue nepejl BEHTHJIATOPOM;
\ ' ! P — nasaeunue nepen /{A wiu 3a A B 3a-
{ BHCHMOCTH OT MeCTa M0JC0Ca BO3/NYXa.
* - TIpyBIMNKAJIBLHO BO3MOMKHO YCTAHOBHTb 3aBHCH-
Puc. 3. Onpezeacune mpo-  MOCTh MMy HaCTHYHBIM PACXONOM H LeACTBH-
‘;g‘;‘;ﬂ‘;?“f:é’fxﬂoff;”;‘;ﬁj TeAbHOH  [POH3BOAMTENbHOCTBIO  BEHTHJAATOPA
XO1y BOSLyXa. | g=f(Q), Tax kak AP=¢q(Q).

[IpumeHeHHe paccMaTpUBaeMOro 3J€Ch CMO-
co6a onpese/eHnsl TPON3BO/INTENBHOCTH BEHTUAATOPA MOXKHO CYHTATh HEJIe-
~c006pa3HbIM, ecu 3aBHCHMOCTb g=/ (Q) Oyler mporncplHOHAILHOH HA Pas-
HbIX pexxumax paboTbl BEHTHJAATCPA. ,

OusBHIHOe H3MeHeHHe aspoamnamuku Bxoga B HA u oOrexaHus
pewerka npoduieii HA npu M3MEHeHHH NMNOU3BOAMTEIBHOCTH BEHTHJATOPA
He [03BOJNAIOT pPACCUNTHIBATHL HA MNPONOPIHOHANBHOCTD  3aBHCHMOCTH
g=F(Q). Tlo3TOMY B YC/JOBHAX 3KCIIyaTaUHH BEHTUJAATOPA HENb3sA PEKO-
MeHIOBaTh ONpejeieHHe ero MPOU3BOJMTENBHOCTH MO 3aMepy 4aCTHYHOrO
pacxona. .

lsMepenue NpOHW3BOAUTENBHOCTH BEHTHAATOPA TO MNOJHOMY PAaCXOAY
BO3JlyXa, NPOXOISIIEMY uYepe3 BEeHTHJSITOp, TPHHUHIUAJNBHO BO3MONKHO.
Jlns sToro HecOXOAMMO NpPHMEHEHHME CHEelHabHbIX CXeM YCTaHOBKH BEH-
THJAATOPA, HCIONb3YEMBIX NPH MX J1a0OpPaTOPHBIX UCHBLITAHUSX. B ycaoBuax
SKCIJYATALHH BEHTHJIATOpA 3TO, OYEBUIHO, HellesecooGpasHo.

Ha ccHoBaHUM M3JOMKEHHOrO Bblllle MOXKHO CAeslaTh claeAyollee 3a-
KJIOUEHHE: ,

1. TIpoM3BOAMTENBHOCT BEHTHJIATOPA B  YCNOBUAX 3KCINIyaTalHUH
nejqecco6pa3Ho ONpenesiTh 1O AHHAMHYECKOMY AaBJIEHHIO, 3aMEpAeMOMY
B MeJomaTounoMwKanaJde HA, npumensas pacxogomep o6TeKaHus c MOBC-
POTHOH JIOMACTHIO.

2. Tpu KOECTPYHPOBAHHH U pacueTe TaKOTO pPacxoaoMepa creayer
YUHTLIBATb OTMEUEHHDLIE BbIIe OCOOEHHOCTH H3MEpPEHUS  NMPOM3BOAUTE/b-

HOCTH BEHTHJSATOPa B YCJOBHsAX €ro 3KCmJayaraliu.
92 .



