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| [poBeAEHbI MCCAEAOBAHMS TPEXMEPHBIXTYPOYAEHTHBIXCTPY, NCXOAS
13 0COGEHHOCTEN M3MEPEHNS AMHAMMUECKMX, TEMNAOBbIX XapaKTepucTu-
KCTpyy. CKOPOCTb NOTOKA M3MEHSIAACH B peAeAax 6+15 m/c. Temnepatypa
TOTOKA BapbMPOBAAACH OT KOMHATHO# A0 60° C.IMpeAsapuTeAbHbie n3me-
peknst nokasaan, 4to (OpPMbI MonepeyHbix Npomaei no obenm ocam
CMMMeETpMM comnAa GAM3Ka K PaBHOMEPHOMY PacrpeAeAeHMio, MMEeIoTCs
AMLLb HEGOABLIME HEPABHOMEPHOCTH B 0GAACTAX, COOTBETCTBYIOUIMX OT-
BOAY TeMAQ OT BHELIHWX CTOPOH COMAa. 10 3TOM NpruMHe BHelWHe CTo-

ROEbI ﬂpﬂMOYFOAbeIX COU?&\ Nno BO3MOXHOCTHN TENAON30AMPOBAAUCH OT

OKPYXKAIOLLEA CPeAbl C TeM, GTOGbI AO MUHMMYMa CBECTH OTKAOHEHME OT
fPSAMOYTOABHOM  (POPMbINONEpeUHbIXNPOpMAeNTEMIEPATYPbl Ha Cpe3e
conaa. B npouecce 3KCNepUMEHTOB OCYLLECTBASIAACL KOPPEKTMPOBKA
AQHHBIX MYTEM MOCTPOEHUS rPAAYMPOBOYHOM KPUBOW AASI BbIYMCAEHNA
3HauYeHUn TemnepaTypbl. [lepemelleHne 3an1cbiBaloWero yCTponcTsa
camonucua no KoopAuHate y ObIAO MPOrpaAyMpoBaHO OTHOCUTEALHO
NoKa3zaHmit PTYTHOro TepMoMeTpa. MccAeAOBaHNsS a9POANHAMIKN M NPO-
LIECCOB TENAOMEPEHOCa TPEXMEPHBIX TYPOYAEHTHbIX CTPY# NPOBOAMANCH
B LWMPOKOM AMana3oHe reOMEeTPUUECKMX NapaMeTpoB COMAQ, HaYaAbHON
CKOPOCTM MCTEUEHMS W NApaMeTpOB YNPaBASIOLLEro BO3AGNCTBNSA.

KAtoueBbie caoBa: cBOGOAHAs CTPYs, TYPOYAEHTHOCTb, COMAO, pacr-
PeAEeAEHNEe TemnepaTypbl, rpaAyMpoBKa.

The experimental setup allowed to conduct research of three-dimen-
sional turbulent jets, based on the characteristics measurement dynamic,
thermal characteristics jets. A flow rate varied between the limits 615
m/s. A flow temperature varied from room temperature to 600 C. Prelimi-
nary measurements have shown that the shape of the transverse profiles
in:both axes of symmetry of the nozzle close to a uniform distribution,
there are only small areas rather irregularly in the corresponding heat dis-
sipation from the outer sides of the nozzle. For this reason, the outer sides
of the rectangular nozzles possible heat insulated from the environment.
It is necessary to reduce to a minimum deviation from the rectangular
shape by cross sections of temperature at the nozzle exit. In the course of
the experiments carried out-data correction by constructing a calibration
curve to calculate the values of temperature. Moving the recorder on the y
coordinate was relatively calibrate mercury thermometer readings. Studies
aerodynamics and heat transfer processes three-dimensional turbulent jets
performed in a wide range of geometric parameters of the nozzle, and a
flow rate of the initial parameters of the control action.

.- Key words: free jet, turbulence, nozzle, temperature distribution, grading.

AFBIHWAHBIH  AMHAMMKAABIK, JKOHE JKbIAYAbIK CMMNATTaMAAdPbIH - OA-
LWEYAIH  epeKLIEAIKTepiH  eCcKepe  OTbIPbIM,  YLWOAWEMAI TypOYAEHTTIK
dFBIHILAAAD 3EPTTEAAI. AFbIHHBIH >KbIAAAMAbIFLI 6+15 MC WweKkTepiHAe
3repin OTbIPAbl. AFbIHHbIH TEMMEPATYpPacbl KOMHATAAbIKTaH 60°C- ka
AMiH BapMauMaAaHAbl. AAAbIH-GAQ OALLEYAED COMAOHbBIH €Ki CUMMETPUs
ocTepi GOMbIHLIA XKbIAAAMABIKTbIH KOAAEHEH NPOMMAAEPIHIH (hopManapbl
GipKaALINTbI TAPAAYFa JKAKbIH €KEHAIMIH KOPCETTI, TeK CONAOHbBIH CbIPTKbI
GeTTepiHeH XKbIAYAbIH KeTyiHe GaitAaHbICTbI OBALICTapAQA a3aarat GipkeA-
Kinikci3aikTep Gankaaabl. Ocbl ceGenTi ataaraH CbipTKbl GeTTep Koplarax
OpTaAaH XKbIAYOKLAYAGHABI, HOTVXKECIHAE NPonAaseri GiPKEAKIAIKCI3AIK-
TEP MUHVMYMFa KEATIDIAAI. DKCNEPUMEHT Ke3iHAE TemnepaTypa MoHAEpPiH
ecenTey YiLiH rPaAYMPOBANMKAABIK, KMCbIKTbI TYPFbI3Y XKOAbIMEH GepiAreH-
AEPAI KOPPEKTMPOBKAAAy XKYPri3iAAi. ©O3AIriHEH >Ka3aTbiH KOHAbIPFbI-
HbIH Ka3y TETIriHiH OpbIH aybICTbIPYbl y KOOPAMHATACHI GOMbIHLWA CbIHAM
TEPMOMETPIHIH KOPCETYIMEH CAABICTBIPFAHAR TPAAYMPAEHAT YuloAwem-
Al TYPOYAEHTTIK aFbIHLIAHBIH a3POAMHAMMKACHIH XKIHE JKbIAY TACbIMAAbIH
3epTTey,; COMAOHBIH FEOMETPUAALIK, 1aPAMETPAEPIHIH, aFbiHHbIK GacTankep!
KbIAAGMABIFbIHBIH KEH AMana3oHAAPbIHAA XKYPri3iAAi.

Ty#in co3aep: epkiH arbiHwa, TYPOYAEHTTIK, COMAO, TEMNEPATYPaHbIH

Tapaybl, rpaaynpaey.
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MPOBAEMbI Beeaenne
M3MEPEHUS ;
1 ik« S i s, g, . i
TEMIMEPATYPHOTO T.1., HAATHCE MCTIONB30BATHCH Typ6ynem’ubxe CTPyH, BbiTeKaloLne
MOAS IPH M3 OTBEPCTHS MPSAMOYTOIBLHOTO, JUTMIITHYECKOTO MITH KAKOFO-JTH-
* Y MCCAEAOBAHUUA 60 MHOTO ceueHus, MMeIOLIEro GOJblUe YeM OJMH XapaKTepHbIN

CBOBOAHBIX CTPYM pasmep [1-4]. [Ina TpexmepHbIX CTpyii, 061a4aI0LIMX NOBbILIEHHOMN
YyBCTBHTE/ILHOCTBIO K BHELIHMM BO3AEHCTBUAM HE 10CTATOYHO
M3yHauch Npo6/IeMbl, KACAIOIMXCA TEMIONePeHoca Takux CTpyid.
D70 00CTOATENLCTBO MOCIYKMIO OCHOBAHMEM /UIS NOCTAHOBKH
3a/1a4M HKCTIEPUMEHTANILHOIO MCCIIE10BaHMs.

3Kcnepnmeu'ra.nbnan YCTaHOBKaA

DKCMEpUMEHTANbHbIE YCTAHOBKM T03BOJIAN TIPOBECTH HCCIIe-
AOBAHHS TPEXMEPHBIX TYpOYI€HTHBIX CTPY, HCXOAS M3 0COOEHHOC-
Tei N3MEePEeHHs AMHAMHYECKHX, TeIIOBBIX XapPaKTEPUCTHK CTPYH.
OKCTIEpUMEHTBI MPOBOJMIINCH HA YCTaHOBKe (pucyHok 1), rae
; BO3/lyX OT BeHTH/ITOpa | noctynan uepes Bubporacsumii nepexos
‘ 2 B yCTIOKOMTENbHYIO Kamepy 3, 3aTeM yepes ceTkH 4 U 5 ucTekan u3
coruia 6 ¢ npAMOYroNbHOM (POPMOIi BEIXOHOTO CeUueHHs.

Kopnesas wacth cTpyn pacnonaranach B paGoueii uactu Teme-
Boro npu6opa MAB-451, 060py10BaHHOrO Tak, YTO MOIKHO ObLIO
HabMoaTh TEHEBYIO MIHOBEHHYIO KApTHHY TEUEHMS.

BosneiictBue Ha  CTPYIO  OCYLIECTBAAAOCH € [HOMOLUBIO
AuHamuKa 7 MOHOCTBIO 50 BT, pasMelenHoro B ycnokonTenbHoi
KaMepe(POHTaJILHO K BBIXOJHOMY CEUEHHIO CTPYH.

Hns n3mepenus cpesiHeii CKOPOCTH M AMHAMMYECKOTO AaBIEHHUS
npumensiucs Tpy6ka IMuto 8 u mukpomaromerp 9 mapku MMH-
240.

Bo Bpems oKcrnepuMeHTa ¢ MOMOLIBbIO ABYX KOOP/MHATHBIX
camMomnueLes, 000py10BAHHBIX JOTOIHHTEILHBIMH YCTPOHCTBAMH
NIPOM3BOJMIIN 3alUCh AMHAMMUYECKHMX M TErUIOBBIX XapaKTepHCTHK
B BW/I€ IPOCTPAHCTBEHHBIX Pacrpe/iesieHuid.,

Jna popMUpPOBAHHS TPEXMEPHBIX CTPYH HCTIONB30BATUCH CMEH-
HBIE COMIa (PUCYHOK 2) ¢ Pa3/INYHBIMU YTIMHEHUAMH. YTHHEHH-
€M COIUIa Ha3bIBAIOT OTHOLUEHWE JIMHHONM CTOPOHBI K KOPOTKOi
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[1poGaeMbl H3MEPEHHS TEMIEPATY Pbl M TEMIIEPATYPHOTO 11015 [PH HCCACAOBAHMHM CBOOOAHBIX CTPYH

cropoHe b Ha cpese coruia (A=a/b). [1psimoyrosibHbIe
COmJia MMEeNH OIMHAKOBYIO BbiCOTY 90 MM, cO cTe-
neHsMM nomkatus ¢ =~ 10, npuuem 3HaueHUs
mIolmaaei cpeza BbIXOAa /s BeeX coren Obuin
MPUMEPHO OIMHAKOBBI M PABHO BEJIUKH I10 TUIOLIAH
KPYIJIOMY COTULY, IMaMeTp KOTOPOro COCTaBsa Obl

HAE 451

d,= 22,57 mm. B cootBeTCTBHM © 5THM 3()(peKTHB-
HBIl  IMAMETp KayKI0ro MpsAMOYTO/bHOIO COmia
d, 6b11 NpUOIM3MTENLHO TAKKM JKe, KaK [MameTp
kpyrioro conna. 3aech o, =2ab/x -

B omnbITax MCNOB30BANINCH COMJIA C Y/UIMHEHH-

eM A= 2,66; 11,00.

HAB-451

'\7

1 — BenTuasitop: 2 — BuGporacsiumii nepexos; 3 — yCrnokouTe/IbHas Kamepa;
- 4 — BLIPABHUBAIOILHE CETKH; 5 — HarpeBaeMas ceTka; 6 — coro; 7 — AMHaMHUK:
8 — Tpybka Iluro; 9 — mukpomanomerp; 10 — narunk Tepmoanemomerpa; 11 — cucrema
TepMoanemMomerpuyeckoro 61o0ka Tuna CTM-02; 12 — 610k asoBoit BEIGOpKH:
ey i 13 — 3ByKOBOI# reneparop.

Pucynok 1 — Cxema 9KCNEPUMEHTAILHOMH YCTAHOBKH

1, 2 = CTOpOHBI COILIA; 3 — IMHUK NpUNaiku; 4 — 0OCHOBaHKE COMJIA.

Pucynok 2 — KoHCTpyKUMS COMIa ¢ NPAMOYTO/IBHBIM BbIXOIHBIM CEYEHHEM
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DKCHepHMEeHTAIbHOE  MCC/IeIOBaHHE  Terio-
MEPEHOCa B TPEXMEPHBIX CTPYSX MPOBOAMIOCH Ha
TOH K€ JKCNEePHMMEHTAILHON YCTaHOBKE, KOTOpas
onucana Bbie. BosayX, moctynarowmmii B ycro-
KOMTE/IbHYIO Kamepy 4epe3 BbIPaBHUBAIOLIHE CeT-
KM, HCTEKaJ u3 npsamoyronbHoro comna. CTpys npu
9TOM HarpeBajach ¢ NOMOLIBIO HArpeBaTels, CMOH-
THPOBAHHOTO BO BXOJHOM ceueHMM coruia. Cxema
€ro yCTpoHCTBa MpeCTaBIEeHA Ha PUCYHKeE 3.

[lpy momyyeHMH pPaBHOMEPHOro  MpoduIsA
TEMIMEPAaTypbl B BBLIXOJHOM CEYEHHH CTPYH BO3-
HUKJIM  OMpe/esieHHble TPYAHOCTH TEXHHYeCKOro
xapakrepa. Ouu ObUIM MpPeooNieHbl, BO-NEPBBIX,
BBHIOOPOM MEJIKO SUEHCTOW HHMKeJIeBOH CeTKH, BO-
BTOPbIX, OJM3KMM pacriosioykeHWeM Apyr Apyry
KOHTAKTHBIX 3aKUMOB (5). Ilpu 5TOM 3TH 3aKMMBI
BMECTE C KOHTAKTHBIM CJIoeM W3 ojioBa (7) mioT-
HO TNIPWKUMAJIMCh K TEKCTOJIMTOBOH JEpiKaBKe C
MOMOLIBIO KpeneskHbIX Oontos. (6). Tem -cambiM
YCTPaHANCS  HeKeNaTesIbHbIH - AOMQIHUTE/bHBIH
Harpee B MECTe KOHTAKTa. i

‘CKOpOCTb  MOTOKA . M3MEHsIach B Tpeenax
6+15 m/c. Temnepartypa NMoToKa BapbHpOBaJach OT
KOMHaTHOM 10 60°C.

Cxema 9IKCNEPUMEHTAILHOH YCTAaHOBKM (pH-
CYHOK 4) ans M3MepeHus pacrnpeieseHHs TeM-
nepaTypbl COAEPIKUT ClIeAYIOLINE COCTABHbIC YaCTH:
ME/1b-KOHCTAHTOBYIO TepMonapy, LMPPOBOH BOJILT-
METp yHUBepca/bHblil- B7-21, nByXKoOpAHHATHBIH
camonucen I[1/1114-002.

Jlns m3mepenus pacripeseneHus TeMIeparypbl
CTPYH  HCMOJIb30BAJIACH  ME/b-KOHCTAHTOBAs
TepMOnapa, «ropsa4ni crnai KOTopoi pazmeLuacs
B [10TOKE, a APYroii, TaK Ha3bIBA@MbIH «XOJ0IHbIH»
Cral, HaxoQauacs MpH , KOMHATHOW TeMmneparype.
I/C Tepmonapbl M3Mepsiach UN(POBBIM BOJILT-
MeTpom B7-21. Curhan oT TepMonapbl MoAaBascs
TakKe Ha JABYXKOOpAMHATHbIM camonmcewn [7/]114-
002, rae npoM3BOAMIMCH HENpepbIBHBIC -3aMUCH
H3MCHCHHA| TEMIICPATY pbl BAQ/IE QCH, CTRYH M. B, 119~
NepPeUHBIX CEUEHHSX.

HauanbHble yC0BHSI MCTEYEHHMst CTPYM MpPH
MCCIGIOBAHMI | TEMIONEPEHOCA - MOIePIKHBAINCH
TakMMHM JKe, KaK B a3pOAHHAMUYECKHX -UCCIIe0Ba-
Huax. Temneparypa BHELIHeH cpeabl M CTpyH Y
BBIXOJA COIUIA TMOMNEP/RUBANAGH MOCTOAHHON M
KOHTPOJMPOBA/IaCh PTYTHBIM TEPMOMETPOM C Lie-
Ho# nenenns 0.1 C. A = i

T 161 6 3 J f
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| — HarpeBaemas ceTka; 2 — TEKCTOJIMTOBAS JepikaBKa;
3 — npucnocoGneHne sl 3aKperieHns comia
K YCHOKOMTEIbHOM Kamepe:; 4 — Cono; 5 — KOHTaKTHBIH
3aKHUM; 6 — 60/1T; 7 — KOHTAKTHBII CIIOH 0/10Ba;
Tpl-JIATP;
Tp2-rpancdopmarop Toka.

Pucynok 3 — DkcnepuMeHTaIbHas yCTaHOBKA
JU1S HArpeBa CTpym

TI71114-002
X y
s 94
U 2
v B7-21
1

1 — Tepmonapa; 2 — cnau TepMonaps.

Pucynok 4 — Cxema ycTaHOBKH
JUIS U3MEPEHNS TEMIIEPATY Pbl

Sty f | | I 1 omaaa 11T
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Pucynok 5 — Pacnipenenenye TeMneparypbl
Ha cpese conna s A=2,66
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Pucynok 6 — I'paaynpoBkaTepMonapsi B BHae
3aBUCHMOCTH 3HAUECHUH NEPEMELICHHS 3aMUCHIBAIOLIETO
YCTPOHCTBA OT NOKa3aHU# PTYTHOTO TEPMOMETpa
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=L = X'=2,66: To= 324,6 K(ATo= 24,8K)
5 A= 11; To= 326K(ATo= 25,3K)

Pucynok 7 — Pacnpeaenenye n3ObITOHHON TEMIEPATY PHLII0 OCH TREXMEPHOM CTPYH.
NPH PA3TMYHBIX 3HAYCHHSAX NapaMeTpa A Npyu HauanbHOM ckopoctu U =15m/c.

PesyabTaTel n3mepennii

[lpenBapuTenbHple M3MEPEHHs MOKasanu (pu-
CYHOK 5), 4T0 (hOpMbI MoOrepedHbiX npodueii no
obenm ocsiM cUMMeTpHM coruta Gau3ka K paBHO-
MEPHOMY pacrnpee/eH1Io, HMEIOTCS JIHILb HeGoIb-
LIMe HEPABHOME@PHOCTH B 00/1ACTAX, COOTBETCTBYIO-
KX OTBOAY TeMJla OT BHEIIHHMX CTOpOH coruta. [To

5TOH MPHYMHE BHELIHHE CTOPOHbI MPSIMOYIOIbHBIX
coren No BO3MOXKHOCTH TEMJIOM30JMPOBAINCE OT
OKpysKalowei cpeaibl ¢ Tem, 4ToObl 10 MUHAMYMa
CBECTH OTK/IOHEHHE OT MPSAMOYTrO/bHOM (OpMBINO-
riepeuHbIX npoueli TeMnepaTypbl Ha cpese coria.

B npouecce 9KCNEpUMEHTOB OCYLIECTBIIIACH
KOPPEKTHPOBKA ~ JAaHHBIX  MyTeM  MOCTPOCHHS
rpajyMpOBOYHON KPUBOH (PHUCYHOK 6) A/isi BbIYMC-

Becrhuk KasHY. Cepus usnueckas. Ne2 (57). 2016
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nenus 3Hauenuit Temnepatypel. Ilepemernenue
3aMUCHIBAIOILETO YCTPOHCTBA CAMONHKCLA MO KOOp-
7MHate y ObIIO MPOrpaayHMpoBaHO OTHOCHTENbLHO
NOKa3aH!i PTYTHOTO TEPMOMETPA.

MccsieoBanns adpoAMHAMHKM M MPOLIECCOB

NPOBOAMIIMCH B LIMPOKOM JIHANa30He reOMeTpryec-
KMX MapaMeTpoB COIMJIa, Ha4YalbHOM CKOPOCTH MC-
TEUEHMs ¥ MapameTpoB YIpPaBIsAIOLIEro BO3eHCT-
Bus. B kauecTBe npuMepa Ha pUCYHKe 7 NPUBEIEHO
pacrnpe/iesieHHe TeMIepaTypbl B10J1b OCH HEU30Tep-

TENIIONepeHoca TPEXMEPHbIX TYPOYIeHTHBIX CTPYH — MUYECKO# cTpyu npu A=2,66 n 11.
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