U3BECTHAHI
TCMCHOI'O OPJEHA TPYJOBOI'O KPACHOI'0O 3HAMEHH
HOJMHUTEXHHYECKOI'O HHCTHTYTA umenu C. M. KHPOBA

Tom 190 1968

HCCJIEAOOBAHHUE BEHTHUJSAUHH 3AKPbBITbIX ACHHXPOHHBbIX
‘ JABHUTATEJEN MAJIOX MOIILHOCTH

B. A. HAHAH, A. U. CAHHHROB, I A, CHITAHJIOB

(IIpefcTaBnena HayYHBIM CEMMHApOM Kadeap 3aeKTPHUECKHX Malldu M OOLIed
3JIEKTPOTEeXHHKHU)

CoBpeMeHHasi TeHIEHIIMs PAa3BUTHs JABUraTeJell MacCOBbIX CepHil, 3a-
KII04aolasncsd B yBEJHYCHHY MOUYHOCTH [IBHraTejeil 1pH HEH3ME@HHOH BBI-
cOTe TEeHTPOB, BHI3BIBAET HEOOGXOIMMOCTbH YCHUIEGHHS BeHTHAANWH, Bauiy
TOTO, U4TO BO3MOMKHOCTb YBEJIHYEHHS JHaMeTpa BEHTHJASITOpa MpPaKTHUeCKHd
HeuepnaHa, B COBPEMEHHBIX KOHCTPYKUMAX JABUraTeleidl Tpedyercs MCHOJb-
30BaTh WHble MyTH TNOBLIIIEHHS ero MPOU3BOJAUTENbHOCTH.

IMpumensiemelrit B cepud AO2 BeHTHAATOp 0e3QUCKOBOrMO  THHA  ile
NPEACTABJISET AOCTATOYHBIX BO3MOMKHOCTEH [UIsl yBeJIUIEHHS PacXo/la.

Jlas moro WTOOB 1aTh peKOMeHIalliu © BbiOOpe KOHCTPYKLMH, YHC/IA
{ IKPUHDI JIONATOK M AMaMETPa BEHTHIATOPA, OblI0 HecaeroBaHo 6ojee o
ONBITHLIX OOPa3noB BEHTHAATOPOB. B 3THX HecmeIOBamMsaX 3HAYMTENbHOE
MECTO 3aHMMAJ MOWCK HaWJIy4YlleHd KOHCTPYKIHH BEHTHIATOpPA, MpUUYeM pas-
paGaTbiBaduCh [Ba TPUHLUHKINAAbHO OTIHUYHBIX * KOHCTPYKTHBHBIX BapHaH-
Ta: TapeibuyaTblil BeHTHJAATOp (pHC. 1, @) M 0Ge3TMCKOBBIH  BEHTHAATOD
(puc. 1, 6). Jduck He6OABLIOro JAMaMeTpa y MOCAEIHEr0 HEOOXOAUM JIf
KpEI/IeHHs JIONAaToK ¥ B IPUHIAINE He BJHAET Ha PaboTy BEHTHJIATOPA.
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DTa KOHCTPYKLHS BEHTHJSITOPOB MO3BOJAMAA HM3MEHSAThb YHCJO JOMATOK |
W H2DVKHBIA NHAaMeTp B TIPOIRCcCe MCNbITaHH#. BeHTUIATODPH HCHBITHIBA-
JUCh ¢ YHCHOM JonaTtok 4, 8, 16. TapeabuaTelli BOHTHJAATOD UMeJ HAPYHK-
ot guaverp Do =250, 240, 230 vMm; 0e31HCKOBHIH — Do=239, 223, 210MM.
Ece ucesenoBamust apoBoauauch Ha Asurartene AO2-42-4. PesyabraTol H3-
vepenus Haiopa BeHTHJIsttopa Ho, pacxoma Bodiyxa Vp, CKOPOCTH BO3AyXA
B HauajJe M B KOHIE MexAypeGepHBIX KAaHAJOB — Vg H Vg U BEHTHASIH-
OHHBIX moTepb Py mpuBeneHsl B Ta6Ja. 1. [lag cpaBHeHHs ABYX HCC/A€LOBaH-
HbIX KOHCTPYKIME HOCTPOEHbl 3aBUCHMOCTH 3THX BEJWUHH B (YHKUUH OT

AliaMeTpa BeHTHaATOpa (pHc. 2).

Taotauna 1
i NJ! ; DZ Vp I Ho Vx l V!i ‘ Ph nza
- i ‘_..._, : — -
’ : M3 | ko M o
' ¢ MM ceK | M2 cex ceK BT
g 239 0,099 156 243 1,03 31,5 0,293
g 4 223 0,095 142 225 101 240 0341
e 209 0089 128 210 097 180 0,293
ks 239 0,103 174 265 1068 360 0,331
o 8 223 0099 162 237 1.05 28,5 0,331
5 209 0,092 148 221 1.04 21,0 0,350
= 239 0,105 18,55 2,44 1.1 36,0 0,308
= 16 203 0,100 17,6 2,37 1.08 285 0,340
= 209 0093 158 224  1.06 22’5 0,346
m
250 0,109 17.4 2,42 0,98 46 0,272
4 230 0102 154 223 102 39 0.252
N 210 0,096 132 2,01 1,05 33 0,245
s 250 0,114 188 284 1,05 51 0,285
=3 8 230 0,110 16,6 236 1,04 42 0,296
= E 210 0103 145 2,23 1.17 38 0,271
=
£9 250 0,113 19,0 2,67 1,11 52 0,275
@@ 18 230 0111 17.0 242 1.11 45 0.297
210 0103 149 228 1.1 40 0.263
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PHe. 2. 3aBHCHMOCTHL pacXofa Bo3AyXa Vp, BEHTHIALUHOHHBIX MOTEph P,
OT JHaMeTpa BeHTHIAATOpa Di:
O—nna 6e3AHCKOBOTO BEHTHIATODA, @ —— A TapelibyaTorg BEHTHAATOPA.

8. 3ax. 4379.
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Mcenenosanus mokasaay, 4to osee  NPeUIOUTHTIBHOM — ABJAETCH
KGHCTPYKUHST BEHTHAATOpPA Tapeab4aTOro THIA, TaK Kak OHa O0ecloeuyHBaer
donpimi Ha 8—10 nmpou. pacxoa BO31yXa M MeHblliee H3MEHEHHe CKOPOCTH
BO3JlyXa MO AJHHE CTAHHMHBLI 110 CPABHEHHIO C O€3LHCKOBLIM BEHTHJSTOPOM
-ojliEaKoBOoro AuaMerpa. OIHAKO BEHTHIATOP TapeJbyaToOro THIIA WMeer
00.blIHE BEeHTHJIALUHOHHbIE TIOTePH, deM Oe3IMOKOBBIH PaBHOTO AHAMETDAJ,
i MEHBUINA SHEPreTHYeCKHH K. II. N, KOTOPLIA onpeneasercs no dopmyae

Vellp

B

s = 9,81

rae Vp— pabouuil pacxon Bo3nyxa, m3/cex;
p — pabOyuil HAmop BEHTHJATOPA, KIr/M2%;

Py — notepu Ha BeHTUAsIIHIO, BT,

Pasnuna x. m. 7. AJds BEHTHJISITOPOB  TapesbuyaToro ¥ 0e3/[HCKOBOTO
THTIa yMEHbIIAETCA M0 Mepe yBeJHUYeHHs HapPyKHOTO JudaMeTpa BeHTUJIATO-
pa, CTpeMsCh K HY.JIIO.

Pacxo1 Bo31yxa npu yBeIWYEHHH JMAMETPa BEHTHISTOPA HEYKJOHIO
VBEJHYUBAETCH, CAEIOBATENbHO, ONTHMAJAbBHOTO 0O PACXOAY AHAMETpPAa BEH-
TUIATOPA HET, U €70 cidelyeT BbIGHPaTh HawbOMbIIMM, UCXOId W3 3a1aHHOI]
BLICOTHI (LEHTPOB.

Brimo ycranoBseHo, 4TO yBeJqHUeHM2 yucaa JONATOK BEHTHAATOPa 00-
Jjee 8 Ans ABMrartesel 4-ro radapuTa He IPUBOAHT K 3HAUHTEAbHOMY T0BLI-
mennlo pacxoida. Eeau npu yBeamueHmu uHcsaa Jofatok ¢ 6 go 8 pacxo.d
yBeAHUUBAaeTcss Ha 3—6 mpol., To NPH YBEJMUCHUHM YHCAa JOMATOK ¢ 8 10
16 pacxon Bozpacraer He 6Goses uem Ha |—2 npon. Moxer noxasarbes,
YTO yBeJUWUYEHHEe YWHCJIA JOMAaTOK CBHIIe 5 Helleaecoodpa3Ho, Tak Kak pacxol
MPH 3TOM YBEeJUUIMBAETCS He3dHauuteabHo. OJQHAKO H3IMEDEHUe JLHHAMHYE-
CKOrO Hamnopa B MEXI1ypaSepHbIX KaHanaxX CBUICTEJbCTBYET O TOM, 4TO B
L2HHOM HWHTEepBaJ/Je H3MCHOHHA YHC/Ia JIONATOK €lle TPOHCXOIHT CyLlecT-
CEHHOE YCUJICHHE WHTEHCHBHOCTH 001yBa CTaHHHbl BC/AEACTBHe IOBBIILIEHHA
1ypOyJeHTHOCTH IIOTOKA.

Bbl1a ompegescHa 3aBHCHMOCTb OCHOBHBIX MTAPAMETPOB BEHTHJIALUKUH OT
WHPHHBI JOOATKH BEHTIIATOPA By (pHc. 3). YCTAHOBJAEHO, uTo yBe/WUeHNe
IMUPHHBLL JOMAaTKY Ha 20 MM 0 CPaBHEHWIO ¢ CYLLeCTBYKOULIEHi By=0355 MM
NpUBOIMT K yBeaudeHuto pacxola ¢ 0,103 10 0,105 wd/cex, TO ecThb da
2,0 mpou. YMelbllleHde IIHPUHBI JONATKH [0 CPABHEHHIO ¢ CYULeCTBYIOULI2H
Ha 10 MM MpPHBOAMT K CHHKeHHIO pacxoza Ao 0,101 m%/cex, nau takxke na
2 Ipou.

YMeHblleHHe CKOPOCTH BO3/AyXa B Hauajde vy H B KOHUE Vi Mexaype-
GepHBIX KaHaJ OB TPH HAWOONBIHEH IIHPUHE JIOTATKH OJBACHAETCS H2KG-
TOPO# HEUIEHTHUHOCTBIO SKCHEPHMEHTa B CBA3M CO CMEUIeHHEeM KOKyXa.

Takum o6pazoM, uU3MeHEHHE LIHPMHBI JOMATKH Bjy B PaCcCMOTPEHHDLIX
npelesax He3HAuWTEJNbHO BJAMSST Ha Pacxoi B031yxa. Bo3mMomHOITh yBe-
JHUEHHUS B; B LEAAX IOBBILEHHS pacxola OTpaHHunBaercd rabapuTHbIM
pa3MepoM ABHraTess, IPH YMEHbLIEHHU Ke By TIOAyddeMas IKOHGMHT Ma-
TepHasa BEHTHJASITOPA He ONpaBAblBaeT CHHKEHHs pacxola BO3TyXa.

Onpegenenublii HHTEPEC MpPEACTABJASCT H3yYeHME AYPOAMHAMHKM Bel-

TUASATOPA W BEHTUASIHOHHOTO Tpakra. LleHTpoGekKinble BEHTUIATODPLI ¢ Ha-
KJOHHBIMH JIOTaTKaMH H BEHTHJATOpbl OCEBOrO THNA ABJSIOTCA oJdee J0-
DEpLIeHHBIMH, 4eM LEHTPOOEKHbIe ¢ PaIMaJbHBIME JONATKAMK, 04HAKO HX
HeBO3MOMKHO HCTONb30BATh B PEBEPCHBHBLIX MALIRHAX ¢ CAMOBEHTHJISIMSI.
B 10 ke Bpews MepCIeXTHBB HCIOb30OBANMA HanGosee COBEPIISHHLIX TH
HOB BEHTHASITOPOB MPUBOAAT K CO31AHUIO PA3IHUHBIX KOHCTPYKIKIL ¢ 0B~
FOTHBIMH JIOMATKAMH, OJHA M3 KOTOPBIX HCCAEAOBaHA B AAHHOM pabore
(puc. 4). [ToBOPOT J0MATOK TpH peBepce OCYIUECTBIALTCS MOL 1eHCTBHE M
neakiuy BO3LYLUIHOIO IOTOKA, 3aXBATHIBAEMOrO BEHTHU/IATOPOM. Hccieno-
B4HWSA NPOBOIHINCH C BEHTHIATOPAMH, MMEIOUUMHU 3 | 4 JOTNATKH ApH CKo-
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Puc. 3. 3aBHCHMOCTBE IapaMeTpPOB BEHTHJIAUMH OT UIMPHHB! JIOMaTKH by

Abuncerue
8o3dyza

Puc. 4

pocti spaulendsa 3000 u 1500 o6/MuH. COOTBETCTBEHHO. AHanu3 Pe3yabra-
TOB IIOKa3bIBA€T, YTO HMCETCH ONTHMAJbHOE 3Ha4YeHHe yryia TOBOPOTA JO-
natku. Jas ckopocTs Bpamenus 1500 06/MuH. HanGosblilee 3HAUCHHe Pac-
X0Za BO31yxa Vp M CKOPOCTH BO31yXa B Hauaje W B KOHLe Mexaypedep-
HBLIX KaHaJOB Vg M Vg HMEET MECTO NPH MOBOPOTEe Jomatok Ha 13—20°
ITpu 3000 o6/MUH. onTHMaJbHBIE yroa yBeawuuBaercs o 30—40° Yeenn-
YeHHE YIJla NOBOPOTA CONPOBOKIAETCH NOCTeNeHHBIM YMEeHbLIeHHeM Bel-
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THAALHOHHBIX moTeph. Ilpy omrnMasbHOM Yrie HoBOPOTa TIOTEDH MEHbBLIZ,
weM TpPH pajHalabHOl JonaTke, Ha 5—10 nmpou. aas 1500 ob/mMuH, u Ha
5—20 npou. nag 3000 ob6/MuH., a pacxon yBeJIHUYHBAETCH COOTBETCTBSHHD
Ha 3 npou. ¥ Ha |6 npou. HockoabKy yroa moBopora JIOIaTKH 3HAUHTENbHO
MeHbllle, YeM YroJ yCTaHOBKH JONATKH B OCEBOM BEHTHAATOPE, TO MOKHO
APEANOAOKUTb, UTO yJAYYLIEHHEe XApPaKTEePHCTHK BEHTHJISITOPA MPOUCKOIUT
3a CueT yMeHbUIeHHUs IOTepb HaAmopa NpU BXOI2 BO3JAyXa B 30HY JIONATOX.
Ha paGoty BeHTURsITOpa CYLIECTBEHHOE BJHMSHHE OKa3biBaeT IKBHU3A-
JeHTHOEe a’IpPOAMHAMHUECKOe COMPOTHB/EHHe BO3AYyXOIpoBoia. 3HAYUTENh-
HVIO YacTh a3POJHHAMHYECKOTO CONPOTHBJICHHA BIHTHIAUHOHHOTO Tpaxta
COCTABASCT CONPOTHBJACHHE BX01a B KOXKYX, KOTOpoe ONpeeasdercs MJolla-
JbIO BXOJHbIX OTBEPCTHH W GopMOH KpomoK. [losTOoMy ObLIH  MIpOBEAEHEL
KCCACTOBAHNA KOXYXOB € PAa3yIMUHBIMH JUAMETPAMH BXOMHOH peIUETKH,
pe3yabTaThl KOTOPHIX MOKAa3aHbl Ha puc. O. OnTuMaibHOe 3HAUeHH2 PACcXo-
fa Vy, M CKOPOCTH BO3AyXa B MexAypeGepHbiX KaHa/JaxXx B Hauale Vy H
KOlille Vg CTaHHHLI UMeeT MeCTO IMPH OTHOCHTEJBEHOM AHaMerpe
D * DBX
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Piuc. 5. 3aBHCHMOCTb IIApPaMETPOB BEHTHJISIIIHH OT OTHOCHTEJbHOrO HAHA-
MeTpa BXOLHOI'O OTREPCTUA KOomyXa Dpx*

13 pe3yabTaTOB HCCAEHOBAHHMS - BHIHO, YTO TIPH yBeJHYeHHH Dpy*
POHCXOAHT OAHOBPEMEHHOE yMEeHbUIEHHe a3POAMHAMHUYECKOI'0 CONPOTHBJIE-
HHST BCJe[CTBHE YBeIHYEHHA NJOUIAJH BXOJa M YMEHbILEHUs Hamopa BEHTH-
JATOpPa NOJA BJHUSHHEM YTEeYKH BO3AyWHOr0 110TOKa. BHauande npeoGuaanaer
nepeoulii paxrop, a npud OOJABIIHUX 3HayeHUIX Dyx* — BTOpO#, B CBsI3H ¢ ueMm
pacxon 1iMeeT MakcHMyM Dygy* =08
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MaxcuMasibHoe 3HaUeHHe PAcx01a, JOCTHTABIeeCss 3a C4er ONTHMMH-
3alluy JHAMETPa BX0/Aa MPH PANIUYHLIX KOHCTPYKIHAX KOMKYXa H BEHTHJIA-
ropa, cocraBjasfer 0,140—0,154 w™3/cex mnpH nepBOHAYAJABHOM pacxone
0.101 M3/cex. ‘

Hccnenospanus mo oNTHMH3ALKHK BXOJRHONC OTBEPCTHS Jas y1oOcTBa M
YOPCLLSHUS MTOATOTOBKY K SKCIEPHMEHTY NPCBOJUIHCE '6e3 pelleTKH. YcTa-
HOBKa pelleTkd ¢ KusblM cedeHdem 0,8—-0,85 B oTBepcTHe ¢ ONTUMAIbHbIM
qMaMeTpPoM MPUBOAMT K CHHKEHHIO pacxona Ha 2—>5 mpou. OaHako 3To CHu-
KEHHE MOXKET ObITh [OJHOCTBIO CKOMIEHCHDOBAHO 3aKpPYTJiGHHEM K OCTPbIX
KPOMOK BXOfla B KOXKYX palnycoM 5—7 MM. JTo TpeOoBaHHe MOKHO Bbl-
NGJIHHTD, €CJIM KOXKYX OyI1eT U3TOTaBAMBATLCA JUTHIM MY LITAMIOBAHHbIM
¢ 3aKPYTJASHHBIMH KPaAMH.

Hapsiny ¢ wmocaenosanneyM BXOJHOTO ydacTKa KOXKYXa PacCMaTpHBa-
Jiach KOH(QUrypalus BBIXOAHOTO YYacTKa, KOTOPBLIH OOLMHO MMEET LLHJIHH-
ApHYecKylo (GopMy M HalpaBjseT BOBIyX BAONL CTaHuubl. Jlas TOro, 4TobH
cHJbHee IIPUKATb BO31yX K CTaHUHE, 3Ta MACTb Oblja BbINOJHEHAa B BHILE
VCeUEHHOTO KOHYCa B ABYX BapuHaHTax: ¢ o0pasylollleH, HallpaBieHHOH MO
yraamu 4° u 14°, mpuuev LHaMeTp KOKyXa Ha BbIXOJle OCTaBaJcsi HeH3IMeH-
nbiM. Hecmorpst Ha To, YTo pacxoj BO3AyXa NP 3TOM  YBEIHUUJICA HA
14,8 mipoir. u 16,8 npol. BCI€ICTBHe YBE/AHUEHHs AHaMeTpa Kamepbl BEHTH-
7ATOPA,  MEPerpeB CTAHWHHI BO3POC  COOTBETCTBEHHO Ha 9,4 mpoii. ‘i
17,4 npou. TlpuumHoll yXyAIieHHs] OXJaXKISHHUS SBHJIOCH TO, UTO BMECTD
PPHKATHS TIOTOKA K CTaHHHEe NPOU3OUII0 €ro OTDPAXKEHHe H paccenBanme.
9THM NOATBepXkKAaeTcss H3BecTHHIH BbiBoA M. Xaka o TOM, YTO LHIHHIAPH-
YECKHI 'KOXYX Hau(oJee BbINOAEH.

BoiBoabl

l. dasi oSecneuenuss MakCuMabHON 'POM3BOLUTENbHOCTH Bemmmopa
HeOoBXO MO HCMOJAb30BATh BRHTHASTOD TapeabyaTono THNA ¢ 8 J0TaTKaMH
nipn 1500 06/MHuH.

2. VBe/MuuBATh WHMPHHY JOMATKH BEHTHJIATODPA CBEPX CYLLECTBYIOUIEH
HeuegecoolipasHo, Tak 'Kak 3TO He TPUBOAUT K 3aMETHOMY  YBeSHUEHHM
pacxoja. o

3. BeHTUIATOp ¢ NOBOPOTHBIMH JIONATKAMH 3HAUMTENBHO CJOXKHee
OOBIYHOTO M JlaeT He3HAUWT2JIbHOe YBeJHUeHUe pacxola BO3AYyXd, MO3TOMY
erc HOMOJb30BaHUe B JBuraTenax jgo 3000 obivuH. Henenecoobpasno. Tlep-
CIEKTHBB! MPUMEHEeHHs KX MPH OOJIBIINX. CKOPOCTAX B LeJIsX CHHAK SR
ICTepPb CBSI3aibl B OCHOBHOM C HAAEXKHOCTBIO KOHCTPYKIIHU.

4. OnrumanbHBIL JHaMeTDP BXOJHOTO OTBEPCTHA B KOXKYXe paBeH 0,8
C7 BHelIHero JuaMerpa kKoxyxa. [lpw Taxom JuameTpe H 3aKPyTJeHHbIX
Kpasix OTBEPCTHS pacxof Bosayxa nosbimaercs Ha 40—>50 npou.

5. Koxkyx ¢ CyXaliumMcss BBIXOQHbIM YUACTKOM HE (1a€T HOJIOKHTek:
poro ardexra.



