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CTPOMTENILCTBA M APXUTEKTYPbL

SKCNEPUMEHTANbHLIE UCCNIEAOBAHUR NONA CKOPOCTHU
nPU B3BAMUMOJENCTBUN 3AKPYHEHHDBIX CTPYU

BeinonHeHb! 3KCnepUMEHTaNIbHBIE HCCIEA0BAHUSA 3aKPYYEHHBIX MOTO-
KOB, B3aMMOJEHCTBYIOLIMX O] PA3NMHYHBIMU YrilaMu. BbIsSBICHO TPH 30HBI
B3aMMOJEHCTBUA TAKUX CTPYH [0 MEpE pa3BUTHUA Pe3y/IbTHPYIONIEro MOTOKa
B LIEHTpaJbHOH 001acTH, @ H3MEHEHHE CKOPOCTH B nepudepuiiHbIX crosx
COOTBETCTBYET PacrpefeiEHHIO B OJIMHOYHOMN CTpye, YTO MO3BOIACT yNpas-
JSITh adpoaNHaMHUYecKoi oOcTaHOBKOW B kamepe cropanus. [loayyeHHbie
JaHHble MOATBEPXKAEHb! IPU CKUIAHHW CHHMIKEHHOrO rasa B AYTHEBBIX I'O-
peakax.

1. Beenenne

H3MeHeHHe CTPYKTYpbl TOIUIMBHO-D)HEPTeTUYECKOI 0 KOMILIeKca Y Kpau-
HbI, IKOJOrMYECKOH M 3KOHOMUYECKOH 00CTAaHOBKH, HapAdy C NMPEeUMYILLECT-
BEHHBIM pa3BHTHEM TEMJIOIHEPreTHKH B OOJACTH MECTHBLIX CHCTEM TeMJo-
CHaBeHHs, MPUBENO K HECOOTBETCTBUIO SKCIUTYaTMPYEMbIX B HacTosllee
BpeMs Ta30BBIX BOJOHArpeBatesiell COBPeMEHHbIM TpeOoBaHMAM K dddek-
TUBHOCTH U dHeprocOepexeHHIo.

OcHOBHYIO (DYHKIIMIO B ra30BblX BOJOHArpeBaTe/siX HECET Kamepa Cro-
paHUs ra3a ¢ pacnosiOKEHHBIM B Hel TernJI00OMEHHUKOM. DTH 1BA 3JIEMEHTA
OTIMYaTCA OOJIBIIMM MHOTOOOpa3HeM KOHCTPYKTHBHOIO MCIONHEHHA, O/1-
HAKO MMEIOT OOLLMH NpH3HAK — ABMSIOTCA MEXaHMYECKH XKECTKHMHU CHCTEMa-
MH. COOTBETCTBEHHO, OHH MMEIOT W OOLHE HeJAOCTATKH: TMPH H3MEHCHUH
MOLUHOCTH FOPEKH HHXKE HOMHHAJIbHOTO YPOBHS BO3PAcTaeT PacCTOAHHE OT
Bepxa (poHTa NJaMEHH N0 TennooOMEHHMKA, YTO YBEJIMUMBAET H3OBITOK
BO3/lyXa B KaMepe CropaHus M YMEHbBILIAET CKOPOCTb ABHIKEHHS I'OPsYMX ra-
30B (yBEJIMYMBAsA TEM CAMBIM TOJILIMHY JaMHHAPHOIO MOrPaHUYHOrO CIos y
NOBEPXHOCTH TennoooMeHHuKa) [1].
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[TosbleHns 3¢dexTHBHOCTH ra3oBbIX BOJOHArpeBareneil 00bLEMHOI0
THNA BO3MOXHO TNYTEM H3MEHEHMs B3aMMOCBA3M YKA3aHHBIX 3IEMEHTOB C
HKECTKOH MeXaHHYEeCKOH Ha ANHAMHYECKYIO.

OaHUM u3 3ddeKTHBHBIX NMYTEH pellleHus dTOH 3aJayM ABJIAETCA NpHU-
MeHeHHe 3aKpy4yeHHbIX TypOyneHTHBIX crpyid [2]. OnHaxo, Bo3gelicTBHe
LIEHTPOOEKHEIX CHUII HAa MyNhCALHOHHOE JABMXKEHHE, BOSHUKAIOLIEe BCIEICT-
BHE TYpOYTH3aLMH MNOTOKA, MOXET AeCTaOMIN3UpOBaTH Pe3y/bTHpPYIOLLCLE
TEUeHHe, a CaM MeXaHH3M 00pa30BaHWsA MOJA CKOPOCTEH MpU B3aMMOJEH-
CTBHH 3aKPYYEHHBIX MOTOKOB 0] Pa3sfHYHBIMN YINIAMH CXOXAEHUS APYr K
ApYTy, H3y4YeH B HaCTOsAIIEE BPEMS HEAOCTATOUHO.

II. Biausinne yria HaKk/10Ha 3aKPY4eHHbIX CTPYH
Ha pe3y/ibTHPYIOLIEe T0J1e CKOpOocTei

[TocTaBneHHas 3ajjaya pellianach MyreM 3aMeHbl NPUMEHSEMBIX ra3oro-
PEJIOYHBIX YCTPOHCTB HAa TOpENKH C TaHI€HUHAJIbHBIM TNOJBONOM ras3a H
npudaKeHneM KoHOHrypauud ¢GpoHTa MilaMeHd, 00pa30BaHHOIO TaKUMU
ropesikamMH, K KOHQHTypaiii 00beMHOT0 TEINIOOOMEHHHKA.,

[Mpu 3TOM HHTEHCH(PUKALKA TennooOMeHa B KaMepe CropaHHs BOJOHA-
rpeearens obecneunBanachk BO3pacTAaHHEM CKOPOCTH MOTOXA WU pa3pylIeHHs
JTAMUHAPHOIO CJI0S Ha MOBEPXHOCTAX HarpeBa.

DKCnepuMeHTaNbHbIE UCCEN0BAHUS CUIIBHO3AKPYUYEHHbIX CTpYi, 00pa-
30BaHHBIX MMYTEM TAHICHLHANBHOTO NMOABOAA K MojawolueMy natpyoky, pas-
BMBAIOLIMXCA B 3aTOIIEHHOM NMPOCTP2HCTBE, MPOBO/IMIIMCH HA IKCITEPHMEH-
TaJIbHOM CTEHJIE ¢ UCMOJIb30BAHHEM INEKTPOTEPMOAHEMOMETPA /ISl 3aMEPOB
CKOPOCTH.

LleHTp KOOpAMHATHOM CETKH pacrnofaraics B CepeuHe MEX1y OCAMH
naTpyOKOB pacCTOSHHE MEXAY KOTOpbIMH cocTaBasio 0,3 M, a AMamerp nar-
pyokoB -— 0,1 M. 3aMepb! POU3BOAHIMCH B TOPU3OHTANbHOM U BEPTHKAJIb-
HOM muockoeTax ¢ maroM (0,05 M. MccnenoBaHus BbINOJHANKWCH NPH B3au-
MO/IEHCTBUY IBYX CTpy#H Ui 0Opa3oBaHHOro OCAMH MaTpyOKoB yria B 1S5,
30, 45, 60 rpagycos.

B pesynbTare BbINOJIHEHHBIX U3MEPEHHI ObUTH NOCTPOEHbBI TpapHkH U3-
MEHEHHs Pe3yNbTHPYIOLEH CKOPOCTH TI0 JUIMHE pa3BUTHSA CTPYH, MpeacTaB-
JIEHHbIE HAa pUCYHKax 1-3.

AHanu3 NONyYEHHBIX 3aBUCHMMOCTEH MPH B3aUMOZEHCTBMK CTPYH Noj
yriom 30° (puc. 1) BbIABHI 4TO B LEHTPANbHON 061acTH OT cpe3a cona Jo |
OMaMETpa, YTO COOTBETCTBYET HAYalIbHOMY YYacCTKy CTPYM, HaOmionaercs
00acTh 0OpaTHBIX TOKOB (HAaNpaBJieHUe CKOPOCTH MPOTHBOMOJIOKHO Pa3BHU-
THIO CTpYii), N0 Mepe JIAJILHEHIIETO YAAIEHHUS OT COMLia (Ha OCHOBHOM yva-
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CTKE Pa3BUTHA NOTOKA) NPOUCXOAUT HIMEHEHUE HANPABJICHUS ABWKEHHS pe-
3yJILTHPYIOLLETO MOTOKA ¥ BO3pacTaHWe CKOpOCTU. B KOHLE OCHOBHOrO yuya-
CTKa pe3yibTHPYIOLIETO MTOTOKA CKOPOCTh YMEHBLLIAETCA 33 CUET CHJl TPEHMS
U NPOTUBOJIEHCTBHS eMy 0OpaTHBIX TOKOB B caMux cTpysaXx. To ecTb B LeH-
TpaabHOH 00/MaCTH MOXHO BBLACINTH TPH 30HLI B3aUMOJEHCTBUS 3aKpy-
4YEHHHBIX NOTOKOB — 30HY 00OpaTHOro TeueHHs, 0OPa30BaHHYIO BCACACTBHH
paspbiBa CTpyi Ha HayallbHOM y4acTKe, 30Hy B3aUMOJEHCTBUSA 3aKPYUEHHBIX
[I0TOKOB, JTMHA KOTOPOH ONpe/ienseTcs YrIoM HAKJIOHA CTPYH M IIMPUHOMH
00nacTH 00paTHBIX TOKOB CAMHX 3aKPYYEHHBLIX CTPYH, H 30HYy YMEHbIUEHHS
Pe3yJbTHPYIOUIEH CKOPOCTH.

PaccmoTpeHne nepudepritHbIX CKOpOCTEi BBISBHIIO JBOSIKHIA Xapakrep
HX pacnpeAeneH!s Ha HaYalbHOM Y4acTKe Pa3BMUTHA pE3YNbTUPYIOUIETO Te-
YeHUs,, YTO COOTBETCTBYET PAa3BNTHIO OAMHOYHOHW CHJIbHO3AKpYYEHHOH
CTPYH, HMEIOLLeH 06nacTh OOpAaTHLIX TOKOB M 3HAYHTEIbHYIO OCEBYIO NEPH-
(epHifHy0 CKOPOCTb. AHAIH3HUPYS CKOPOCTH Ha OCHOBHOM YYacTKe pa3Bu-
TUS NepUDEPHUITHBIX CII0EB TEYEHHS MOXHO CIAEAAaTh BbIBOJ O COOTBETCTBHH
MX Pacrpeie/IEeHHIo LEHTPalnbHbIM 00JIaCTAM, XOTA ClIelyeT OTMETUTb, YTO
NepexojIHoe ceueHne B nepupepuiHBIX CI0AX HE COBIAAACT C HAYalloM OcC-
HOBHOI'0 YYacTKa LUEHTPAIBbHBIX CIOEB, YTO, OYEBUAHO, OOYC/IOBNEHO rIyou-
HOH NIPOHUKHOBEHHUA B3aMMOACHCTBYIOLHUX CTPYH.

Pacnpenenenue ckopocTeit npx yrie B3auMoaeicTBus B 45° (puc.2) no-
Ka3aJl0 KaueCTBEHHO aHANOrHYHYIO KapTHHY. B 4HCIIEHHOM OTHOLIEHUHU Ha-
OnronaeTcs NMOBHILIEHHE CKOPOCTH HA OCHOBHOM YYaCTKE B LEHTPabHON 00-
NAcTH ( MO0 CPaBHEHUIO CO CKOPOCTAMH npy yriie 30°), yto oObsicHseTCs YBe-
AHYEHHEM YTi1a BHEAPEHHS OJIHON CTPYH B APYIYHO.

PaccMOTpeHre u3MeHeHMs CKopocTel 1pH yriie B3aumonaencrsus 60°
(puc. 3), MO3BONKIIO MOATBEPANTh TEHAEHUHIO POCTa CKOPOCTH HA OCHOBHOM
Y4acTKe B LEHTpalbHOH 00nacTH NpH aHaNOTHYHOCTH Ka4eCTBEHHON KapTH-
Hbl TEYEHHS.

BeinonHenHas BH3yann3alus B3aMMOJECHCTBYIOLUMX [OTOKOB NPH CHKH-
raHHH CKHIKEHHOTO 'a3a B AYThEBbIX FOpENIKax ¢ 3aKpyTKOM MJJaMEHH BHCIL-
HHM TIOTOKOM BO3ayXa (pHc. 4) nokasana, 4To MONyyYeHHasi KapTHHa pe3yib-
THUPYIOLLEro TEYEHUS AHAJIOIMYHA MOJYYEHHON B pe3yJibTaTe IKCNepUMEH-
TAlbHbIX MCCReqoBaHUM. JlaHHblii NI CPaBHCHMA CHHMOK B3aWMOjCH-
CTBYIOIUX MO TEM )K€ YIVIOM HE3AKPYHEHHBIX MOTOKOB CKWIAEMOIQ rasa
(puc. 5) nokaselBaeT, YTO Ha HAYajlbHOM YYacTKe PE3y/IbTHPYIOUIECrO Teue-
HUS OTCYTCTBYET 30HAa OOpATHBIX TOKOB, cama 30Ha ropeHus umeer Ooiee
BBITAHYTYIO (JOPMY, MPU YeM OpaHKEBbIH LBET KpaHHEro yyacrka cBHIe-
TEJILCTBYET O HEMOJIHOM CIOPAHMH rasa.
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Puc. 1. TTosne ckopocteii MpU B3aUMOAEHCTBUHN 3aKPYYEHHBIX CTPYH MOX YTJIOM
30° (nuunu 1-5 1 10-14 — nepudepuiinas 30Ha, 6-9 — LeHTpaibHan)

A T [
‘ |

Puc. 2. Tlone ckopocreil npu B3auMOAEHCTBHHU 3aKPYUEHHBIX CTPYH MO YrioM
45° (aunun 1-5 n 10-13 — nepudepuiinas 30Ha, 6—9 — ueHTpaIbHAA)
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Puc. 3. [Tone ckopocTeii Npu B3aHMOAEHCTBHH 3aKPYUYECHHBIX CTPYH 1101 yIJIOM
60° (nunnn 1-4 n 9-11 —nepudepuitHas 3oHa, 5-8 — LEeHTpanbHas)
niepudepuiinas 3ona, 5-8 — LEeHTpaIbHas)

Puc. 4. Cxuranue raza Puc. 5. Cxxuranue rasa
B 3aKPY4Y€RHBIX MOTOKaX 0e3 KpyTKH rasza
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111. Buisoasl

BbinosiHens! 3kCHEPUMEHTAIBHbIE WUCCIIENOBAHUS 3aKPY4YEHHBIX MOTO-
KOB, B3aUMOJIEHCTBYIOLIMX 110/l Pa3IHYHBIMH yriaMu. BeigBIeHO TpH 30HbI
B3aUMOJCHCTBUA TaKHMX CTPYH 110 MEpe PasBUTUA PE3YJIbTUPYIOLLETO 110TOKA
B LIEHTPANIbHOI 001acTH, a U3MEHEHHE CKOPOCTH B nepudepuiHBIX CllosX
COOTBETCTBYET pacrnpe/le/leHUI0 B OAHHOUYHONM cTpye, YTO NMO3BOMSET YIIpaB-
JATh a’poAWHAMMyecKol 0OCTAHOBKOH B kamepe cropanus. [lonydyeHHble
JaHHBIE NOJTBEPAAEHBI NMPH CHKHUMAHHUM CKMKEHHOIO ra3a B AYTLEBBIX I'0-
penkax.

Jinteparypa

1. Bumiokos B. B. llosbiiienne 3¢(eXTHBHOCTH paboThl ra30BbIX BOJOHA-
IpeBaTenei  MECTHbIX CHCTeM TerulocHaOxeHus: ABTopedepaT Ha cOMCKaHHE
yueHOI cTenenu KaHAanaTa TeXHH4YecKkux Hayk. — Onecca: OI'T1Y, 1998. - 17 c.

2. fynma A., Jlurau ., Caiped H. 3akpyuenHbie notoku / Ilep. ¢ aura, —
M.: Mup, 1987.

94



