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Annomayua. B pabGore paccMorpeHo Tpu auddy3opa pazIuuHON KOHCTPYKIIMH:
NpodUIMPOBAHHBIN, C OTPBHIBOM [0 HApPY)KHOW CTEHKE U OTphIBHOW auddy3op.
[IpencraBieHbl OCHOBHBIE T'e€OMETpHUECKHE MapaMmeTpsl auddy3opoB. PaccMmoTpeHo
CTCHJIOBOE O0OpYyIOBaHHEC W OTPAKEHBI OCOOCHHOCTH MPOBEICHHS dKCIepuMeHTa. Jlis
OTIpe/ICTICHUS TOTEPh IMOJHOTO JIaBJICHUS B KaMepe CrOpaHHs W Tepernaja JaBJIcHHS Ha
CTCHKaX >KapoBOW TpyObl, Kamepa MPOIyBAcTCS BO3AYXOM IOCIEAOBATEIHHO MEHSIS
3HAUCHUs TPHUBEJACHHOW CKOPOCTH MOTOKAa Ha BXO/€. BBIMONHEHO HCHBITAHHE Kamep
CrOpaHus ¢ pacCMOTPEHHBIMH AU(Hy30paMu U ONpeieTICHBI TIOTEPH JTABICHUS B KaMeEpe U
mubdyszope. Pe3ynbTarhl UCMBITAHWI TOKa3ald, YTO HAUMEHBIIWE TOTEPU JABICHUS
HaOII0Iaf0TCS B OTPBIBHOM Juddy3ope mpu 3ToM B npoduiarpoBaHHOM auddy3ope u
muddy3ope ¢ OTpBIBOM IO HAPYKHOM CTEHKE 3HAYCHHUE TTOTEPh HAXOAUTCS MMPAKTUYECKH Ha

0JTHOM ypoBHe [1].
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Abstract. Diffusors are being employed in combustion chambers of gas turbine engines for
velocity reduction at the flame tube inlet. In many ways, diffusor defines the flow structure
in the combustion chamber and ensures uniform air distribution in the flaming tube, and, as
a consequence, affects the processes in the combustion chamber as well as on the
temperature field unevenness at the combustion chamber outlet. Thus, selecting of the
optimal type of diffusor and its structure is an important engineering task, which fulfillment
requires conduction of experimental works.

The presented work considered three types of diffusors of various structure, such as
profiled, with separation along the outer wall, and a flow-separation diffusor. The main
geometric parameters of diffusors are regarded. The article considers bench equipment and
reflects specifics of the experiments conducting. For determining the total pressure in the
combustion chamber and the pressure drop on the flame tube walls the chamber is being

blown-out by air successively changing the flow reduced velocity values at the inlet. The
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temperature, consumption and total pressure are being measured at the combustion chamber
inlet, while the total pressure rake is being set at the chamber outlet. Three equally spaced
total pressure receivers are being fixed in the inner and outer space between the hull and the
flaming tube.

Combustion chambers testing was performed with the above said diffusors, and
pressure loss were determined in both chamber and diffusor. The results of the test revealed
that losses level in the diffusor increases with the superficial velocity increase. The lowest
pressure loss is being observed in the flow-separation diffusor. The pressure loss in both
profiled diffusor and diffusor with separation along the outer wall are staying herewith
practically in the same level.
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BBenenue

B xamepax cropanus ra3oTypOMHHBIX JIBUTATEJEH A CHIKEHUS CKOPOCTH Ha BXOJIE
B JKapoBYIO TpyOy wucnonb3ywTcs auddy3opel. Bo MuHorom nuddysop ompeaenser
CTPYKTYpY T€UEHUSI B KaMepe CropaHus U 00ECIEYMBAET PABHOMEPHOCTh PACIpPEICICHUS
BO3/lyXa B KapoOBOW TpyOe M Kak CJIEJICTBHE BIUSET HA BHYTPUKAMEPHBIE MPOLIECCHl U Ha
HEPAaBHOMEPHOCTh TEMIIEPATypPHOIO MOJIsl Ha BBIXOJE U3 KaMephl cropanus [2-4]. [Toatomy
BBIOOD TUTA MU Py30pa 1 €r0 ONTUMATEHON KOHCTPYKITUH JIJISl KAMEPHI CTOPAHMUSI SIBIISICTCS
BOKHOW  HWH)XEHEPHOW  3a/Jauyeil, BBINIOJHEHHWE KOTOpoM TpeOyeT mpoBeneHUs

AKCHEPUMEHTAIBHBIX padoT [35,6].
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[Tpu mpoekTupoBaHUU KaMEphbl CTOpaHus CIEAYeT YUYUThIBaTh, 4To NP Y30p JOIKEH
YAOBJIETBOPSTH Py TPEOOBAHMUIA:

1. CHmXATh CKOPOCTh BO3/IyXa U MOBBIIIATH €TO JaBJICHUE,

2. OOecneunBaTh paBHOMEPHOCTH MOTOKA BO3/1yXa,

3. ObecrnieunBaTh CTAaOUIBHOCTDh TEUEHHUS BO3AYyXa MPU MU3MEHEHUHU NapaMeTpoB Ha

BXOJIE.

OnuH u3 crocoOOB TOBBIMICHUS OE30TPHIBHOCTH M OOECIEUECHHS CTAOMIBLHOCTHU

TEYEHHUs B YCJIOBUSIX M3MEHEHUS NapaMeTpOB Ha BXOJ€ B KaMepy CropaHusi sBJISICTCS

npodunupoBaHue OOKOBBIX CTEHOK KOJbLEBOro aud@ys3opa Mo 3aKOHY IMOCTOSHCTBA

dP
I'paduCHTa HApACTAHUA OABJICHUA I10 €T0 JJIMHC d_ =-const 110 3aBUCUMOCTHU [7]
X

F = 4 (1)

r1e L, U F, TeKylllie JUIMHA U IIoIaas Auddysopa; F,- IIOMAAb BBIXOJHOIO CEUEHUs
nuddysopa, F - IIOmAaab CEYEHH Ha BXOJIE B KAMEPY CrOpaHus; L,-JJIMHaA 1uddysopa.

Hecmotpss Ha mocTtomHCTBa NpOoGUIMPOBAHHBIX AUG(PY30pOB 1O CPaBHEHUIO C
Henmpo(UIMpOBaHHBIMK, Oo0Jiee IIMPOKOE PACHPOCTPAHEHHE B KOJBIEBBIX Kamepax
CropaHusi MOJNYYWIH TUIockue Iud@y30psl ¢ HEOONBIION CTENEHBIO PACKPBITUS U
MOCJICTYIONINM BHE3aMHbIM paciiupenueM. Takue Aud@dy30pbl HA3bIBAIOT OTPHIBHBIMH.
HNanueni nuddy3op ¢ HEOOTBIINM YIIOM PACIIMPEHHUS TMOTOKA MEHEE UYBCTBUTEIICH K
M3MCHEHUSM HA4YaJbHBIX YCIOBUHW, a HaJW4HE BHE3AIMHOTO PACHIUPECHHS TOTOKA 3a7acT

CTaOUJIbHBIN TPOGUIIb CKOPOCTH HA BXOJI€ B KapoBYI0 TpyOy [8,9].



B pabore wuccnenoBaizach Kamepa CropaHus € TpeMsl pa3HbIMU KOJIBLIEBBIMU
mupdysopamu  (puc.1): 1) mnpodunupoBaHHBINM, 2) C OTPHIBOM IO HApPyXKHOU

(nepdopupoBaHHOii) cTeHKe, 3) OTPHIBHOM MpPU 3TOM KOHCTPYKLHUS >KapOBON TpyObI HE

MCHAJIACh.

Puc.1 Tunst quddyzopos
OcHoBHbIe TapaMeTpbl AU Py30poB 3aHeceHBI B TabIUITy 1.

K ocHoBHbIM mapamerpam aud@dy3opa MOXKHO OTHECTH: MPUBEAEHHBIN yroi

muddy3opa, crenens qudy3opHocTH, JHA auddy3opa.

Puc.2 Cxema nuddyzopa

[TpuBenennsiii yron nuddy3opa onpeaensTcs mpu nomoiy 3apucumoctu [12,13]:

a, =y-p (2)



I7I€ ¥ - yroJl HaKJOHa Hapy>KHOU CTeHKHU udPy3opa, f- yroa HakjioHa BHYTPEHHEN CTEHKU

muddysopa (puc.2).

Crenens 1udPy30pHOCTH ONIPEACISITCS IPU TOMOIIH 3aBUCUMOCTH:

rne F

68blX

3)

- IUIOINAb Ha BeIXOE U3 quddysopa, F,, - miomians Ha Bxoae B 1uddysop.

B coorBeTcTBUMU ¢ NaHHBIMU TaOauubl 1 BUAHO, YTO paccMOTpeHHble AU y30pbI

umeroT pasnuunbie napametpsl [10,11]. K npumepy npodunupoBanusiii auddy3op nmeer

camyio OOJBIIYI0 JUIMHY WU TPUBEAEHHBIM Yroj, OT TOro o0JyiajlaeT camMoil BBICOKOM

cTeneHbio U Py30pHOCTH 1O CPABHEHUIO C IPYTUMHU pacCMOTPEHHBIMU TudPy30pamu.

Tabmumna 1
O6o3nauenue | [lapamerp nuddyzopa | [Ipopumupor | C otpeiBoM | OTpEIBH
rapamerpa AHHBIN 1o on
HApPYKHON
CTCHKE
Ln Jlmuna nuddyszopa, Mmm | 165 120 95,5
a,, [IpuBeaeHHBIN yrom 18 16 7
muddy3opa, rpas
- IInomane Ha BeIXOAC M3 | 0,343 0,226 0,153
nuddysopa, m>
ny, CreneHb 2,39 1,58 1,307
muddy30pHOCTH

[TonmHOpa3MepHbIe KaMephbl CTOPAaHUSI UCCIIEIOBAINCH HAa CTEHE (pUC.3), KOTOPBIN OCHAIIEH

HEOOXOIUMBIMU CHCTEMaMU M3MEPEHUS MapaMeTPOB U UX PerucTpanuu. B coctaB crenma

BXOJIUT Ta30TYpPOMHHBINA JBUTATEIh, KOTOPHIM CIYXKUT JJIs TOJIBOJA CIKATOTO BO3AyXa K

UCIIBITHIBAEMON Kamepe cropaHus. Bo3nyx otOupaeTrcss 3a KOMIPECCOPOM BBICOKOTO

JABIICHUSI, 3aTeM MOCTyMmaeT Mo TpyOONmpoBOAY B MepHBIM ywacTok. Pacxom Bo3myxa



U3MEPSETCS PacXoJOMEPHBIM YCTpOCTBOM (TpyOa BeHTypu) ¢ perucrpanueii noka3zanuii
TATYMKOB JaBjieHUs. Temmeparypa BO3JlyXa KOHTPOJIUPYETCS TEPMOIAPON TPYIIIIbI

Xpamenb-anomMens [14,15].

Hpupoousiii 2a3

Hyumamop
/IM/ L 7T, ¢ORAOBO2Z6 ANHAPDAMa
EPHLLE Yy1domoK—— - —— - ——
————

iy (00
I'THHK-16CT

Puc.3 Cxema cTeHga 1y1sl UCNIBITAHUN KaMep CrOpaHus

[TonydyeHue razoaMHaAMUYECKUX XapaKTEPUCTUK KaMepbl CTOPaHUS MPOU3BOIUTCS I10
pe3ysbTaTaM OIpeeeHus] MOTEPh MOJIHOTO JIaBlIeHHs Ha KapoBOM TpyOe M B Kamepe
cropanus. [[ns 3TOro Ha BBIXOJ€ M3 KaMepbl YCTAHABIMBAETCS TpeOCHKa TMOJIHOTO
JABJICHUS, @ B Hapy)KHOM M BHYTPEHHEM IPOCTPAHCTBE MEXKIAY KOPIIYCOM M YKapOBOU

TpyOOIl yCTaHABIUBACTCA TPU PAaBHOPACIIOIOKEHHBIC MPUEMHUKH TMTOJTHOTO J1aBIICHMUS.
[IpuBeneHHas cxeMa MU3MEPEHHI MO3BOJISET ONMpenenuTh notepu B nuddysope npu
BHE3AIIHOM DPACLIMPEHUU ITOTOKA HAa BBIXOJE M3 HETO W B KaHAJIAX HAJ U IOJ KapOBOU

TpyOOii, a Tak kK€ OMPEJEIUTh MOTEPU JABICHUS Ha XKAapOBOW TpyOe B Kamepe CropaHus

[16,17].



Jlist ompeneneHuss MOTEPh IMOJIHOTO JAABJICHHUS B KaMepe CropaHus U Iepenana
JaBJIEHUS Ha CTEHKaX >KapoOBOM TPyObl KaMmepa IMOCIEI0BAaTENbHO MPOYBAETCA BO3YXOM
MIPU Pa3IMYHBIX 3HAYCHUAX MIPUBEJEHHON CKOPOCTH MOTOKA HA BXOJIE A.

Bo BpeMms mnpoBeneHHMs HMCHOBITAHUM Tak € MPOU3BOASTCS M3MEPEHUs MOJHOIO

JaBIICHHSI BO3/IyXa Ha BXOJIE B KaMepy P, , B 3a30pe MEX/1y KOKyXaMH U KOPITyCaMHu KaMephbl

B palioHe «kapMaHOB» MOJA4YM OXNAXKNAKOIEro Bo3Ayxa P, M P, (C HapyXHOH M

BHYTPEHHEH CTOPOHBI COOTBETCTBEHHO) U Ha BBIXOJIe M3 Kamepsl P, [18-20].
IToTtepu nmonHOrO AaBJIEHUS B KAMEPE CrOPAHUs ONPEAEIAI0TCA 10 Gpopmyie:
AP v =P, = P,)/P., (%) (4)
ITotepu nonHoro AaBieHus B xKapoBou TpyOe:

* *

* P Hap +P BH * *
AP ar =| == =Py | [P}, (%) )

B coorBercTtBuu ¢ 3aBucumocTiaMu (4), (5) ompenensitoTcs 3HAYEHUS CYMMAapHBIX
MOTePh AP xc W TIEpemnaj Ha CTEHKE KapOBOW TPYOBI AP yrHCCIEAyeMON KOHCTPYKIHH
KaMepbl CTOPAHMUS.

[lo pe3ynbraram TPOAYBKM M BBIIIOJHEHHBIX H3MEPEHUN CTPOATCS 3aBUCUMOCTH
AP k¢ i AP yr TIPU Pa3InYHBIX 3HAYEHUAX A. 32 OTUETHBIN PEKUM IPHHUMAETCS 3HAYCHHUEC
A paBHOE OTHOCUTEIBHON CKOPOCTH MOTOKA HA BXOJI€ B KAMEPY Ha pPEeKUME HOMUHAJIBHOU
MOIIHOCTH JBUTATeNsl, B COCTaBE KOTOPOTO OHKCILUIyaTUPYETCS Hccleayemas Kamepa
CropaHusl.

[Torepu B nuddy3ope onpenensitoTcs: Kak pa3HOCTb MEXY MOTEPIMU JaBICHUS B KaMepe

CropaHUs ¥ MOTEPSIMU JIaBJICHUS B )KapoBOH TpyOe:



AP oup = AP kc — AP 1 (6)
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MNpuBeageHHan ckopocTb A
Puc.4 ITorepu B nuddy3opax kamep cropanusi.
€ ¢-11poMIMPOBAHHBIN, M-C OTPHIBOM I10 HAPY)KHOW CTECHKE, A -OTPBIBHOMN
Pe3ynpTaThl HCHBITAHUHN TOKAa3ad, YTO C YBEITUYEHUEM NPUBEACHHONW CKOPOCTHU YPOBEHb
norepb JaBieHusi B nuddysope yBenumuuBaetcs (puc.4). Haumensime norepu naBieHus
HaOmomatoTcss B OoTpeiBHOM nuddyszope. Ormeuaercs, 4YTo B NPOYHIMPOBAHHOM
muddy3ope u quddy3ope ¢ OTPHIBOM MO0 HAPYKHOM CTEHKE 3HAYCHHE MOTEPh HAXOIUTCS
MPAKTUYECKA HAa OJHOM YPOBHE. DTO CBSI3aHO C TeM 4TO y nud@y3opa ¢ OTPHIBOM IO
HapY)KHOM CTEHKEe HWMEIOTCS Tmepdopanun, KOTOPhIE MPUBOJAT K BO3HUKHOBEHUIO

AOIIOJJHUTCIIBHBIX ITOTCPDb JaBJICHHA.
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