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PACYET IIAPAMETPOB I[O3BYKOBQfI A3POI[I/£HAMI/I‘IECKOI7I TPYBbI
JAMKHYTOI'O TUITIA C OTKPBITOU PABOYEHN YACTDBIO (Dy=600 mm)

C.U. Ucaraes, I'. Toaeyos, M.C. UcaTaen
HUNUDT®D, Kazaxckuii nayuoHnanvhvii ynugepcumem um. anb-Papabu, Anmamol

Llenpto naHHOTO PAa0OTHL SIBISETCA pacueT OONbLION JO3BYKOBOH a3pOIMHAMUYECKOH TpYyOBI
3aMKHYTOTO THIA JUISL SKCIIEPUMEHTAILHOTO HCCIEIOBAaHHUS a9POANHAMUKN O0TEKAEMBIX TEJ.

JlaGopaTopHbIe YCTAaHOBKH, CO3AlOIIME Ta30BBIi MOTOK 3aJaHHBIX IapaMeTpoOB s
HKCHEPUMEHTAIBHOTO H3Yy4YEHHUS OOTEKaHUs TBEPABbIX TeJI, Ha3bIBAIOT a’pOJUHAMUYECKHUMHU
TpyOamu. Ilomemass B 3TOT MOTOK HcciaeayeMoe Teno (MOAENb JIETaTeIbHOro ammapara,
aBTOMOOWJIS, MO€3/la M T.I.), MOXKHO OIpPEENUTh ACUCTBYIOIIME Ha HEro a’3poAMHAMUYECKHe
Harpy3KH.

HccnenoBaHue CUIIOBOIO B3aMMOJAEUCTBHS MMOTOKA U 0OTEKAeMOro Tela MpeCcTaBIseT co0o0i
OoOoHY U3 BaXHEHUIITIX 3aa4 ad’poOAMHAMHKH, PCIIACMbBIX C TIOMOIIBIO JSKCIICPUMCHTA B
a’poMHAMHUYECKUX TpyOax. B OOJbIIMHCTBE clyyaeB HpU IMPOBEICHUU TaKUX HCCIEIOBaHUN
MOJIENb 3aKperIsieTcs: B TpyOe, a ra3oBbli MOTOK HAOEraeT Ha MOJIENb C 3aJJaHHOW CKOPOCThIO. DTO
IPUBOAUT K TOMY, YTO CHJIOBOE B3aMMOJEHCTBHE MOTOKAa M Tela MPOUCXOAUT B YCIOBHUIX TaK
Ha3bIBA€MOI'O 06paHICHHOFO JABUXKCHUSA (B MMPOTHUBOIIOJIOKHOCTE TAKOMY ABHXKCHHUIO ITOJICT TCJIa B
HETOJBMKHOM Ia30BO cpelie HOCUT Ha3BaHUE MPSIMOTO IBUKEHHUS).

[Mpunmun oOpamieHust, Kak 3TO CIEAyeT W3 NPUHIMIIA OTHOCHUTEIBHOCTH KJIACCHYECKOU
MEXaHUKHU, NMPUMEHUM B Cly4yae MPSIMOJIMHEHHOr0 paBHOMEPHOIO IOCTYHaTeIbHOTO JIBUIKECHUS
tena. [Ipu cobmoneHnn 3TUX YCIOBUM CHUIIOBOE BO3JICUCTBHE MOTOKA HA TEJNO Oy/IEeT OJAMHAKOBBIM
KaK B IIPSIMOM, TakK U B 00OpaIlleHHOM JIBUKEHHUU.

B ocHOBHOM Bce HMCHOJB3YIOIIMECS B HACTOAIIEE BPEMs adpOIMHAMUYECKHE TPYOBI MOXKHO
pa3fenuTh MO0 KOHCTPYKTUBHBIM HpPHU3HAKaM Ha TpyObl 3aMKHYTOTO M HE3aMKHyTOro Tuma. B
TpyOax MEpBOTO THIA HETPEPHIBHO LUPKYJIMPYET OJHA M Ta K€ Macca raza. TpyObl 3aMKHYTOTO
TUMA MOTYT paboTaTh MPHU Pa3IMYHBIX JABIECHUSIX B 3aKpBITOM paboueil yacTH M MCIOJIb30BaThCH,
CJIEZIOBATENIbHO, KaK TPyOBl NEPEeMEHHOW IUIOTHOCTH, OOECIIeYMBasi TEM CaMbIM BO3MOKHOCTH
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- COOTBETCTBEHHO CKOPOCTb MU KHHEMAaTUYECKUN KOA(PGHUIMEHT BA3KOCTH MIOTOKA B paboyell yacTuy,
a | — xapakTepHbIi pa3Mep 00TeKaeMoro Tena.

B HezamkHyTBIX TpyOax ra3, momnas B pabouyio 4acTh 4epe3 COIIO, 3aTeM BhIOPACHIBACTCS U3
TpyObl. B Takux TpyOax NpOHMCXOIUT HENpephiBHAsS CMEHa IMOTOKOB Trasza. Tak Kak B KaKIbId
MOMEHT PabOThl HE3aMKHYTOH TpyObl B Hee MONaJaeT HOBOE KOJMYECTBO ra3a, KOTOPBIH JOJKEH
PasTOHATHCA 0 PAacCUETHOM CKOPOCTH, pacxXoJ]l dHEPruu B TakoW TpyOe BbIIIE, YeM B 3aMKHYTOM
YCTaHOBKE, I'JIe HEOOXOJUMO JIMIIb NOAEP>)KUBATh IBUKEHNE [IUPKYJIUPYIOIIETro rasa.

Bo Bcex ciydasx u3yueHHe OOTEKaHHUS Tell B adpOAMHAMHUYECKUX TpyOax MPOU3BOAUTCS Ha
OCHOBE COOTBETCTBYIOILEIO JI@HHOMY OJKCIEPUMEHTY 3aKOHa IOA00HsA, B 3aBHCHUMOCTH OT
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CKOpPOCTb 3ByKa) WU APYTUX IVIaBHBIX KPUTEPUEB JIJIS1 U3yUAEMBbIX SIBJICHUM.
B 3aBucumMocTH OT CKOpOCTM NOTOKAa B pabodell 4acTH adpoAMHAMUYECKHE TPYObl MOXKHO
MoJIpa3ienuTh Ha 1o3BykoBble (0 < M < 0,8), okomo3BykoBbie (0,8 < M <1,2), cBepX3BYKOBbIC



(L2<M_ <5) u runep3BykoBsie (M >5). MHorna sra kinaccuukanus IOMONHIETCS TpyOaMu
Manbix (0 < M <0,5) u 6onpmmx A03BYKoBbIX (0,5 < M < 1) ckopocTei.

[TepBbie Tpu BHUaa TPyO MOTYT BBIMOJHATHCS KaK 110 3aMKHYTOH, TaK U HE3aMKHYTOH CXEMaM.
'unep3ByKOBbIE TPYOBI CTpPOSITCS OOBIYHO HE3aMKHYTBIMH H C OOS3aTENBbHBIM I10J0TPEBOM
pabouero rasa.

[To Bumy pabodeil 4acTH a’dpoJWHAMHYECKHE TPYOBI pa3ieistoTcs Ha TPYObl C OTKPHITOW U
3aKpBITOM pabOYUMH YaCTAMHU.

B 3aBrcHMOCTH OT AITUTETHHOCTH pabOTHI TPYObI OBIBAIOT KPATKOBPEMEHHOTO H ITOCTOSIHHOTO
neiictBusi. TpyOa KpaTKOBpPEMEHHOTO JIEHUCTBUS MO3BOJSET UCTBITHIBATH MOJIENb JIUIIh B TEUCHHE
MaJIOTO TIPOMEXYTKa BPEMEHH (HECKOIBKO MHUHYT). [IuTaHWe Takoil TpyOBI OCYIIECTBISIETCS OT
Oarapen OayUIOHOB BBICOKOTO JIaBIICHUS, KyJa BO3AyX NPEIBAPUTEIHLHO HAaKauMBaeTCs
kommpeccopamu. EMKocTh OamtoHHOW OaTapew ompenenseT MPOJOJKUTEIHHOCTh PabOThI
A’POTMHAMUYECKOU TPYOBI.

B Tpy0ax mocTosIHHOTO NEHCTBHS MOTOK ra3a CO3[JaeTCsi C MOMOIIBIO OCEBOTO KOMITPECCOopa,
BCTPOCHHOTO B a3pOAMHAMHYECKYIO TpyOy M 00€CIeYMBAIONIET0 HEOOXOAUMYIO CTETICHb CKATHS
rasza Juis JOCTYDKEHHS 3aJaHHbBIX yncen M .

Llenbto HacTOAMICH pabOTHI ABISETCSA pacueT mapaMeTpoB OOJBIION (Inamerp padoueit JacTu
Dyp=600MM) 103BYKOBOHM a’3pOJUHAMHUECKON TPYObl 3aMKHYTOTO THIA ISl SKCIIEPUMEHTAIBLHOTO
WCCIICZIOBAaHMS a’pOJUHAMUKHA OO0TEeKaeMbIX Tell. B paboTe mpencTaBieHBl pacyeTHBIE IaHHBIC
COCTaBHBIX YacTel adpoTpyObl, Takue Kak pabodas 4acTh U COILIO.

W3 ycnoBuii oOpamieHns JBIKEHUS B a3POJMHAMUYECKUX TPyOax CieqyeT, YTO BO3MYIIHBIH
MOTOK B TOW 4YacTu TPYOBI, TJI€ YCTAaHABIMBAIOTCS TMPH OMbITAX M3ydaeMble Tena, T.e. B paboueit
9acTH, JOJDKEH UMETh PAaBHOMEPHOE TOJIe CKOPOCTeH U NaBieHuM. JJi1 o0ecnieueHns TaKoTo OIS
HEO0OXOUMO BBITIONHATh A3POJIMHAMUYECKUI KOHTYp TPYOBl M YCTPONCTBA, PACHOJIOKEHHBIC B
pr6e, Tak, 9qTOOLI OHH HE co3gaBajin YCJIOBI/Iﬁ AJI1 BO3HWKHOBCHHA B JABWKXYLICMCA Ta3c
BO3MYIIIEHUH (OTpbIBAa MOTPAHUYHOTO CJIOS M 00pa3oBaHWs BUXpEH, CKOCOB MOTOKA M T.I.). DTH
BO3MYIIICHUS, BO3HHUKHYB B KaKOH-JIMOO 4YacTU KOHTypa, OyIyT HCKa)xaTb IOTOK, Hapyllas €ro
PaBHOMEPHOCTH JAJIEKO BHU3 110 TEUEHUIO, B TOM YHCIIE U B pabodeil yacTH.

Cxema a3pouHaMUYECKON TpyObl 3aMKHYTOT'O TUIIA IPEJCTABIIEHA HA PUCYHKE 1.

OCHOBHOI 4acTbIO BCSIKOW a3pOAMHAMHUYECKOM TpYyOHI siBiIsieTcs ee paboyas yacTb. L{eHHOCTb
TpyOBl A1 SKCHEPUMEHTAIbHBIX HCCIEJOBAHUM ONpEeNseTcss XapaKTepUCTUKAMHU €€ IOoJel
CKOPOCTH U JaBjieHHs. PaBHOMEPHOCTH cKopocTel B pabouell 4yacTu XapaKTepU3yeTcs BETUYHMHON

OTHOLLUEHUS £=&, rie U W U, - COOTBETCTBCHHO MECTHas M CPCAHSS CKOPOCTH B
v, v,
paccMaTpuBaeMoOl TOYKE MOMEPEYHOTO CeYeHHs pabodveil JacTh a’spoguHaMHU4YecKod TpyObl. DTa
BEITMYHMHA B XOPOIIO OTJIAXECHHBIX TPyOax COCTaBISET HECKOJBKO NECATHIX MpoleHTa. [IoTok B
paboueld 94acTH MOJDKEH HWMETh IO BO3MOXKHOCTH MaJlblii CKOC OTHOCHTEIIBHO OCH TpyOnl. B
COBPEMEHHBIX TPyOax OTKIOHEHUE HAMPABICHHUS CKOPOCTH OT OCU TPYOBI HE MPEBHIMIACT IECATHIX
noJie rpanayca. Ha BHemHe# rpanuie padouyei 4acTy BCIICACTBUE BIUSHUS CTCHOK WJIM BHEIITHETO
HETIOJIBIJKHOTO BO3/yXa (COOTBETCTBEHHO y TPYO C 3aKpBhITOM WM OTKPBITOW pabodeil 4acThlo),
CKOPOCTh MaJaeT 10 HyJs U B 3TOM 00JACTH MOTOK HE SIBISIETCA paBHOMEpPHbIM. J[muHa paboueit

qactu [ » TpyOBI COCTaBIsieT OOBIYHO BeNWYHMHYy mopsiaka 1+2 Dy, rae Dy - auamerp paboueit

YaCTH.
OcHoOBHast poib B (OPMHPOBAHWUM PABHOMEPHOTO IO CKOPOCTEM B pabouedl yacTu
MIPUHAIJICIKUT COILTY (KOJUIEKTOPY) — MIABHO CYXAIOIIecs YacTH TpyOsI repen pabodeii 4acThio.
Comio CyuT, TpeXxae BCEro, /Uil YMEHbIIECHUS HadallbHOM HEpPaBHOMEPHOCTH Mpoduis
CKOpPOCTH, BCEr/la MMEIOIIEe MECTO BO BXOJHOM CeueHHUU coruia. Kpome Toro, okaspIBaeT BIUSHUE
Ha HaYaJIbHYIO TYpOYJEHTHOCTh MIOTOKA B paboueii 4acTH TPYOBI.
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1-popkamepa; 2- xoHeHKOMO; 3-BhIpaBHUBAIOIINE CETKH; 4-COTUIO; S-paboyas 4yacTh; 6-
muddy30p; 7-MOBOPOTHBIE JIONATKHU; 8-BEHTUIISITOP (KoMIpeccop); 9-obpaTHblit kanam; 10-
JBUTATEITh

Pucynok 1. Cxema 3aMKHYTOU a3pOIMHAMUYECKON TPYObI

I[J'IH JOCTHIXKCHUS BBIIICYKA3aHHBIX HGO6XOI[I/IMI>IX YCJ'IOBI/II\/'I, HaMH OBUIH MMPEATIOKCHBI

CJICAYIOIHUC paCYCTHBIC NaAHHBIC JIJIA pa60qel71 YaCTu U OJ1d COIlIa:

1.

4.

5.

MM.

2
7D;

[Tnomane paboueit wactu TpyOnl S, = =0,283m° (3TOT mapamerTp IOKA3bIBAeT, UYTO

paccuuTbIBaeMas a’poTpy0da sBiseTcs OOJIBIION JO3BYKOBOM).
[Ipu mommuoctn Motopa N=I10 kBt u KIIJl Bentunstopa n=0,7, kadectBe TpyoOnl K=2,

/ K
MakCHMaibpHas ckopoctb U, =3 NSU =355m/c, tne p-mnoTHOCTH Bo3nyxa. [lpu K=4
Py

Up=44,7m/c.
[Mpumem Up=35m/c 1 TeKyuuii pacxo Bo3ayxa Q0:9,9]M3/C. UYucino PeliHonbaca Mo CKOpoCcTH
. U,D .
B paboueil wactu Re, = —>—=1,25-10°, re v -KMHeMaTHUeCKUi KO>(PPUIMEHT BO3TyXa.
1%

[Ipu Takom umcne PeliHonbpaca B JaHHON a’pOAMHAMHUYECKON TpyOE€ MOMXKHO TOCTHYb
CBEPXKPUTHUYECKUIN PEKUM TCUCHHUS.

S
[Tomxkatue comna — =7,95 (Tuiomaapr BXOJHOTO CeYeHHs comia S=1/,5e17,5 :2,25/%2).
0

Jmuna comna [,=1600 mm. JInuHa CTEHOK KaMepbl [, =700 mm. J{nuna paboueit uactu /,=900
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’KYMBIC BOJITT AWIBIK (Dy=600 ym) TYHBIK TUITI JBIBBIC
KBLUIIAMJBIFBIHA JEWTHIT ADPOIUHAMUKAJIBIK KYBBIPIBIH
IMMAPAMETPJIEPIH ECENITEY

C.1. Ucaraes, I'. Teaeyos, M.C. UcaTaeB
bepinren >KYMBICTBIH MakcaTbl, Opail aFbuUIATBIH  JICHEJEPAiH a’3pOANHAMUKACHIH

OKCIIEPUMEHTTIK 3epTTEeyre apHalFaH TYWBIK THINTI JbIOBIC SKBUIAAMIBIFBIHA JICHIHT1
a’POIMHAMUKAIIBIK KYOBIPIBIH TTapaMeTpIIepiH ecenTey OOJbI TaObIIaIbl.

RESCHET PARAMETERS OF SUBSONIC WIND-CHANNEL OF THE RESERVED
TYPE WITH THE OPENED WORKING PART (Dy=600 mm)

S. Isatayev, G. Toleuov, M. Isatayev

The purpose of this work is a calculation of large subsonic wind-channel of the reserved
type for experimental research of aerodynamics of the streamlined bodies



