M3BECTHUYA
TOMCKOI'O OPJEHA TPYIOBOI'O KPACHCI'O 3HAMEHHU TIOJIUTEXHHYECKOTO
HHCTUTYTA umenn C. M. KHPOBA . :

Tom 150 . 1968 r.

AKCNEPUMEHTAJIbHBIE UCCJIENOBAHUA OCEBOTO
HANPABJIJIOLEI'O ANTMAPATA HLEHTPOBE)XHOTO
BEHTHJIATOPA BJH-8

0. A. TPH®OHOBA

(TIpencrasmena npod. K). H. Cokonosrim)

Ilnpoxoe pacnpocTpaueHie NpuoGpeso PeryJupoBanye IMPOU3BOAHTENb-
HOCTH IEHTPOOEKHBIX BEHTHJIATOPOB MIPH NOCTOSTHHOM 4HCJie 000POTOB 0CeBhiM
nanpasasmownm annapatrom (OHA). Tlpu 3Tom cumTaoT, YTO ¢ IOBOPOTOM
Jonatok OHA peryiupcBaHHe NDPOH3BOJIUTE/LHOCTH oOecneuHBaercs 3a
cueT 3aKpPYTKH MOJABOJUMOro K paboueMy KoJjecy MOTOKa.

M3 ypaBHenus dit1epa

thp(u2'c2u—ui'p1u) [Q]
BHJIHO, YTO YBEJMYEHHE OKPYIKHOH cocTaBlfloled aGCo/IoTHOA CKOPOCTH
BXOLa Ci, yMeHbllaeT HArop, passuBaeMblll MalluHOH. M3aMeHeHue ¢4
obecneynBaeTcsl yMeHbILeHHEM YIyia YCTaHOBKH Jonatok OHA.

Jli060# 3akpyueHHBI!l MOTOK CTPEMUTCS CHOPMHPOBATBCH 1O €CTECTBEH-
HOMY [JI HEro 3aKoHy [OCTOSIHCTBA LMPKyJAUMH ¢, -r==const. Ocesble
EanpasJsIoNlHe annaparthl, MPpUMeHAeMble B HacTosilee BpeMs, He MO3BOJIsI-
I0T 3aKPYUHBATh NOTOX [0 3TOMY 3aKOHY, TAK KaK B EUX HPHUMEHSIOTCS IJIOC-
KHe ¥ O4epPUEHHBIE M0 PajHyCcaM JOMaTKMA, Y MeHbIAIoUIAsCsa X LeHTPY mHpH-
Ha 3THX JONAaTOK YMEHbLIAET H 3aKPYTKY I0OTOKA, TO €CTb €1z C yMEHbIIe-
HHEeM pajuyca OyLeT He YReJHIUBATLCA, 2 YMEHbIIAThCS.

CaenoBarenbio, 3a QOHA of6buHOro THMA U Nepef BXOJAOM B pabouce
KOJIECO BEHTHNSATOPa HEH36eXKHO JOMKHO IPOHCXOAUTH NepedOopMHPOBaHKE
NOTOKA, CBA3aHKOe ¢ MOTepAMH SHEPruH. ;

B cBsasu ¢ atum 0. H. CokonoseiM 1 WM. 0. Canannroit 66110 BHeceHn
npeIoKeHHe O TAKMX H3MEHEHHSIX B KOHCTPYKTHBHBIX (popmax -OHA ment-
po6EXHOr0 BEHTHJIATOPA, KOTOPbIE CMOT/IH OBl 06ECIEYHTh 3aKPYTKY Ia3oBO-
ro NOTOKA 10 3aKOHWy LeHTpobexuoro euxpst I'=c¢, -r= const.

Tak Kak TakKylo 3aKpyTKY IIOTOKa Jierie 0GecneudTb B OTHOCHTENBHO, HE-
GOJIBIIOM [0 pajuasibHLIM pa3MepaM KoJbLUeBOM CeYeHHH, PEKOMEH0BaN0Ch
yBenuuenne BTysaounoro orHomenus d/ ) OHA, rne uepes d o6osnaueH
AHaMeTp obTekaTess, a uepes D — nuamerp kopnyca OHA, _

Ha xacdenpe ruipaBiuKi K THApPOMAIIMH TOMCKOTO MOJHTEXHHYECKOro
HHCTHTYTA TPOBOJMIHCH KOHTPOJ/bHBIE HCIBITAHHUs TOJIOBHOH MOJEJH BeHTI-
natopa BJH-8, Beinosnennoro no cxeme MO LIKTH 0,5—150°. Peryanpo-
BaHHe NPOM3EOJHTENBLHOCTH B STOM BeHTHJAATOpe ocymiecTBassioch OHA
O6BIUHOrO THNA € BTYJAOYHHIM oTHOwerueMm 0,15 H MJIOCKHMH paguajibHd
OuepueHHBLIMH JoDaTKaMH. MakcaMa/bHbIA K.IL.J. 3TOFO BEHTHJAATOpA JocTa-
Touno BbicoK (79%), HO €ro DeryJHDOBOUYHAs XapaKTEPHCTHKA ¢ YMeHbHle-
HHeM NPOH3BOLHTENBHOCTH Q KpyTO cHuKaeTcd. IIpH NPOM3BOXHTEBHOCTSAX
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menbmnx 849 uHopMannHGH 3KoHOMHYHOCTH BeHTW/sTopa BJH cravoBurca
MeHbIlIefl, UeM y BEHTHJATCPOB C 3arHYTHIMH BIEpej JIORaTKaMu (N0 cxeMme
0,7—37°). ‘

B ¢BSI3H ¢ M3JI0XKeHHKIM BO3HUKJAA 32JaYa HCCIELOBATh U3MEHEHHS KOH-
crpyktuBHbX opM OHA u ero jsonatok, Moryue o0eCHeduTh YAYyUrIeHHe
PEry/JTMPOBOYHBIX XapaKkTepHCTHK LEHTPOOeXKHOro BEeHTHAATOpA.

B nopsinke mepporo Bapuanta Jonatku OHA coxpaHsinuch NMJIOCKUMH,
HO MX OYepTaHus M3MEHSJIHCh NG PAJHYyCy ¢ TaKHM pacueroM, 4roObl IIpY
yIrJie YCT4HOBKM JOMaTok B, ==45° ofecneynBasach 32KpyTKa MOTOKa N[O
3aKoHy ¢, «r=const. Heo6xvaumasa nsg 3Toro IUHPHHA JIONATKH Ha pas-
JIMUHBIX PAJHYCaX ONpEAeIsiach Mo OCHOBHLIM yDaBHEHHAM TeOopuu oOTeKa-
HHSL pelieTKH MIockuxX naacThH [1]. ITo KoncTpyKTUBEBIM COOGpaxeHUsAM LiH-
puHa nepudepHiiHoro sjaementa Jonatok (npH D =560 um) npuaumasnach
BO Bcex cayuasfx paBuoit 70 mm. B pajpnedmeM Takue NJIOCKHE JIONATKH,
OuepyeHHLie N0 3aKOHY ¢ ,-7 = const npu p , =45°, Gyxem a1 cokpaule-
HHST Ha3bIBaTh «PaCUETHBIMHY, ‘

x

Kxamepa

1
1]

Puc. 1. JxkcnepumentanapHags Mogens OHA ucnblTanus LeHTPOGEKHOTO BEHTH-
astopa BJIH-8,

B 3KcmepuMeHTA/AbHOH MoJeTH ¢ TPHMEHEHHWEM pAaCYETHBIX JOMNATOX
BTYJIKa HampaBJsolero annapara Oblla 3aMeHeHa Te/JOM TIpYyLIeBUAHOH
dopmbl 1 (puc. 1). D10 Te0 3aKpPemaanOCH M LEHTPHPOBAJIOCH B Kophyce
OHA c¢ nomompio Tar 2. BuyrpeuHue wmandge! JOMaToOK KpPENHJHCh MEXAY
rpyLIEBHAHBIM TeJIOM H OTheMHBIM OGTekarteseMm 1, a. Ilentpanbunasi uactb
rpyLIEBHAHOrO Tena (BMecTe ¢ o0TeKkatejem) HMeaa cdepuuecKyio noBepx-
HOCTh, 06€eCneuuBaLyi0 BO3MOXKKOCTh LOBOPOTA JONATOX.

Jis pacueTHblX JORATOK MPOBeJeHAa CepHsi ONBITOB ¢ BTYJOYHEIMH OT-
nourenusimu 0,60; 0,55 u 0,50. KpoMe Toro, 6bi/1H NpOBENEHbl ONBITHL ¢ MJAOC-
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KHMH OYepUEHHBIMM 110 Pajuycy JONaTKaMu NpH BryJoyHoM orhomtenuy 0,50,
Hnsi Ka)kAoro BTYJIOUHOrO OTHOLIEHHS ONBITHl MPOBOJAHJNCHE NPH PA3IHUHBIX
yraax ycraHoeku Jonatok OHA, coorBercTBylOLIHX (HKCHPOBAHHBIM NO-
NOXKEHUAM MexaHM3Ma Hx nosopora oT 0 g0 5. ¥Yrianl yCraHOBKH JIONATOK
JJ151 3TUX PUKCHPYEMBIX NOJIOXKEHUH OblJIH CAeLYIOUHMHU:

Ta6auunal

Ionoxenne | ‘
mexandama OHA 0 1 2 3 4 _ 5

¥Yrabl yCTaHOBKH
o ton 1° 10° (27°407 | 45° |62°50°| 80°

Pe3yapTaThl ONLITOB NMOKAa3aJH, YTO NpHMEHEHHe pPacueTHHX JIONaToK,
HE NEePeKpHIBAIIIHX NOMHOCTbIO NpoxogHoro cedeHHs OHA npu g, =907
Heleaecoo6pas3Ho, TaK KaK IPH 3TOM Pe3KO CHHXKAOTCA Npeledbl peryyupo-
BaHMs MNPOU3BOJUTEJNBHOCTH BEHTHJSITODA. YBeJHUeHHE XKe BTYJOYHOIO OT-
powenuss OHA ¢ nuocKHMM JonaTkaMu, ouepyeHHbIMHA 0 pajguycaM, He3Ha-
YHTEJbHO CHHMXKA€T MAaKCHMAaJbHbll K.I.J. BEHTHAATOPA, HO yJAyuylUlaeT ero pe-
TYJAMPOBOUHYIO XaPaKTEPHCTHKY. ' .
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Fuc. 2. PeryaupoBounble xapakrepuctiki OHA ofniunoro tHna 1 OHA H3Mmenexnora
THIIA,

’

Ha puc. 2 npuBeleHE peryJHPOBOUHBIE XapPAKTEPHCTHKH 7,,, =
e= 0 (0,.,/Qypy) LA OHA o6wunoro tuna (kpusas /) H Ljis BTYIOYHOTO
orHomeHds 0,70 ¢ nOrockUMHM OYEpUYEHHHIMH M0 pajlHycy JONaTKaMu
{(kpuBas 2). HecMoTpsi Ha HEKOTOpPOE YyMEHBbIIEHHE MAaKCHMaJbHOTO
K. . A. (¢ 79% A0 77,7%) KpHuBas 2 pacnosaraerTcs Bbllue KPHBOH 1

mpu Q e,/ Qupe < 0,95.
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Tlo peayibraTaM NpOBeleHHBIX HCNBITaHMHA Oblla chelaHa I[OIbITKA
OpHEHTHPOBOUHO PACUJEHHTb BJHAHHE 3aKPYTKH H JPOCCENHPOBaHHsA B Mpo-
llecce pery/nHpoBaHMA NPOH3BOAHTENBHOCTH BEHTHJ/ISITOpPA OCEBBIM HaMlpas-
ASIIOUIHM aMNapaToM.
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Puc. 3. Pasnenende BIMAHHA B3aKPYTKH ¥ [JPOCCRIHDOBAHHA TIPH DETYIHPOBAHUH
NPOU3BOJMTENbHOCTH BEHTHIATOPA OCEBLIM HANpPaBJIAIOIIHM alHNapaToM.

KpuBas 2 Ha puc. 3 onpeaensieT NONYYEHHYIO TEOPETHUECKHM PacyeTcM
XaPaKTePUCTHKY BEHTHJATOPA IIPH 3aKPYTKe MNOABOMHMOro K paboueMmy Ko-
Jecy MOTOKa, COOTBeTCTBYMoLIeHl ycraHoBKe Jonatok OHA nox yriaom
B, =45° naa Brynoudoro otHowenus 0,50. Ilpu sTOM LHPKYJIALUS LEHT-
pasbHoro Buxpst I'=c¢,+r, cosgaBaeMasi CpeJHUM KOJBbUEBHIM 3J€MEHTOM
OHA, onpepensaacb B COOTBETCTBHH C YCJAOBHAMH OGTEKAHHS PEIUETKH
NJIOCKHX NJACTHH COOTBETCTBYIOUIMX mapamerpos. [Ipeamonards, uto 3ta
IHPKYASOHS OCTAaeTCsl HEW3MeHHOoH N0 BXoja Ha pabouee KoJecO BEHTHJISI-
TOpa, OKa3aJ0Ch BO3MOXKHBIM JIJIsi KaXKJOr0 PacueTHOTO PeXKUMa ONpeaeNuTh
NPOM3BEMEHHE € 1y * Uy, BXOJAsLLee B ypaBHeHHe JHaepa. s OLEHKH COOT-
BETCTBYIOWIUX BeJNHUHH Us-Cog, HCNOJb30Bajach 3KCNEPHUMEHTAJbHAA Xa-
PaKTepHCTHKA BEHTH/ATOpa APH noduomM otkpeitun OHA (kpuBas 1), To
€CTb NPH pPajfHAJbHOM BXOJe. .
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Kpuesle 3 1 4 Ha TOM e PUCYHKE COOTBETCTBYIOT 3KCHEDHMEHTaNbHBIM
XapaKTEepPUCTHKAM BEHTHJ/ISTOPA JUISL TOIO XKe BTYJIOUHOrO OTHOLUEHHS W IPH
TOM Xe yrie ycranoBgn Jonatok OHA pacuersoro Tuma (xpuBasi 3) H ouep-
YEeHHBIX 10 pafuycy (kpuBas 4). '

Banskoe coBnajgeHHe XapaKTEPHCTHK 2 H 3 CBHETENbCIBYET O TOM, YTO
gonatkd OHA pacuetHoro tina AeidCTBUTENbHO OOECIeYHBAIOT PEry/JiHpOBa-
HHe NPOM3BOAHTEABHOCTH BECHTH/ATOPA 3a CYET 3aKPYTKH MOABOJAHMOIO K pa-
foyeMy KoJieCy NOTOKAa. 3HAYHTe/NbHOE XKe CHHXKEHHe XAPAKTEePHUCTHKH NpH
JpaauajbHO OUepuUeHHBIX JIONATKaX [0Ka3hiBaeT, YTO B 3TOM Cjyyae peryJH-
poBaHHe oGecmeuHBaeTcsl He TOJIbKO 3aKPYTKOH, HO W 3HAYHTE/ILHBLIM ero
apoccenrnposatuem B OHA.

[IpoBepennbie 3KCnepHMeHTaNbHble HCC/IEeL0BAHHUS, TaKUM 06pasoM, NO-
KasajH, YTO MMelOTCsl pealibHble BO3MOXKHOCTH YJYULIEHHS DEryJHpPOBOYHOMH
XapaKTepPHCTHKH LeHTpoGexHoro sentuiatopa ¢ OHA. C 3Toff meawo cie-
ayer crpemutbes cosnath Tako# OHA, xotopriit ofecneunsas Gul HHTEHCHB-
HYIO 3aKPYTKY NOTOKA, BXOJSLIEr0 Ha pabouee KOJeco, IPH He3HAUHTEIbHOM
ero ppocceniposanuu. [1pn pexoHcTpykunun OHA BO3MOXKHO 3HaYUTEJNBHOE
yBe/MuueHue ero Brysoynoro orHomesua (o 0,50 <+ 0,55 nporus 0,15 == 0,20
y CYLIECTBYIOIIUX THIOB), HO NPHMeHEHHe MJIOCKUX JIOMATOK, He NepeKphl-
BAIOIIHX MOJHOCTBIO NMPOXOTHOe ceueHHe, He obecleyHBaeT IOJOKHTENbHBEIX
pesyabTaToB. BHHMaHHe MO3TOMY C/edyeT HANPaB/siTb HA OTHICKAHHE HHBIX

¢opm sonatox OHA nin uHBIX ¢n0coG0B 3aKPYTKH HOTOKA B Mpolecce pe-
TyJIEDOBAHHS. ,
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