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Combustion Experiments in Model Combustion Chamber
of Lift Jet Engine
By
Hiroshi TSUJI and Morio HORI

Abstract: The experiments were made to study the combustion phenomena in the
model combustion chamber equipped with quartz windows which corresponds to the one-
twelfth sector of the annular type combustor of lift jet engine. The combustion perform-
ances such as the combustion efficiencies, the pressure losses and the blow-off limits of
flames were measured for combinations of six kinds of swirlers and two kinds of perfo-
rated liners, and the combustion processes were examined by measuring the temperature
distributions in the burning zone and by taking photographs of flames inside the com-
bustion chamber. Also in this preliminary experiments in the model combustion chamber,
it was comfirmed that the combustion processes in the burning zone have a great influ-

ence on the combustion performances of the combustor.
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20r BLOW OFF
| 1 i
0 20 30 40
Uo , m/s
20 ¥ BEREEIRE
3. MXEARR

EHIREIRBITIE 5 7tk U 2—FICR - TREEBEE 3P L TARORE L A
I, TOLED U EREWZEME (o) EDBE, THHLEBEREMNIERER
Ot WERZHE 20 RCRT. U BREXWVIEEREEIMRAD Ao DEHAXLIY,
ZEGEDGEIBECENDSE. FHABIDOHED Ao DERTICH~RTNIZL, 2hid
BRICR AR I EMBEDIETIC DN TOMBENROFONDR N & LERMRZ—KLTHS. I
TRERBOENVCIZAESADITS DXLV, TTRIESSEEHED S,
Uo=20m/sec T Ap.0o=22~33, Uy=30m/sec T Ap.o=37~52, Us=40m/sec T Ap.o=42
~T2 OFEHATENLT . —RICBRERENREEIZEREBIEREOHEICIZIED
DEMBELPTL, TUBAD Ao DIEFSDEAERELLTVEZ—2DERTH 3. HEEH
BOENTROTNOABTOHHOERO/NI A 28, LTI TRLPRVBEOERD NS
W D SZESBRBEHIIE L 1L > TV B.

BREREHEZIBRFICOOTREUERNICELTHEH, BEHEBICOOTIRER LK
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HAPWKRND ) ANVF 9 PEDFTERLIECT A, Up=20m/sec T A=324, Uy=30 m/sec
T A=487, Up=40m/fsec T A1=640 FTHMRHREZH SO L TOREBIIIL S - 1.
COXBHERLTRIEHFABROPNHEICEANE S50 TH -7 HBBREER
WKL BERBRHME[IIick 2 &, BEHBRICBT Uo=20m/sec T 21=400, Uo=30m/sec
T A=550 ML TIREHAMBE -1 EREIN TN 3B.

4. BREMER L DOHEROLE

CCTAEROER ERRBMERIC X 2 KBROBRIIN L2 HEcHE LT, FRLE
HERBER DR B LA S hiIc Lic. BRBIMERICER LTWARE, ERSBOERLE,
ARBROSDERMT UHEUTIREOD, SBMITRDOT EMNNZ S, JR-100 TiF, &
U® Uo=40m/sec, A=55 DSREF AL > T eas [31[4], iKW+ 7 2 BRI TR
2FRICHh I D BB R IIEL, LRORFATRBESBRESESNLTL. Chid 1) 1/12
7 ZOFFRIRT &0 S BRI BEEs CEREITIE o7t %, MEEEPESHEAEED
TEREDLDOTRE, [) BHANIETH B DEAQHRDBLOE AKX, i)
RAZLBERTHD, THRGERETH B DBETIE LLRMTHS, BEIKEEd
DEEDLNSG.

5. K % D %

MBEEROTFENIILRDOC ERMOEFICENTEY, BREIELREGEREL WL 3.
MEELENOTRNOBFIE, 3 —2—22F0c0[20], KFEEREEROZOISILTHENS
NTH3. LPUAREBHENOMRTRBAKEOREZBET I LI - THABENNT 2
CEMTES. BRI XS ICR A IZRBEBRORES KO Tih S MERELEE LD,
N7 —BEEFE LD UTREEREEE T~

e R O I EEBIC X D RN B RS BERKE LD, COERESALEEERL T
5EBbs. FERFICH > T—REKHLD S ELKBA BN, ELEOBARY YT VDI
PRV, H7-BEE»LSORE (I-D, Us=20m/fs, 1=160 0EL) cthif, L+TF
BELH 55° DAL L TCIEIZMRERPLETELTVS. ZEBRENENE X3RO
IEES 2ROBRIC L > TEDON, Z20OEM, BLOMBLO—RESGLTHIFTED
KEBED S, ZREETITO L EEROERIIER S RV BTROKEBEVEREE 5D 5
KDWCIE T, YVITNIHETBRENBL DXL BE. CORLRICEET 3 EXIT
TEREEE L EERBBITE-TVEHDT, EEKELICALDOREICEERRL R %
RLUTW3EELNE. KKDODEIRALUZERETRE U OFENFMBEL 13503, A=80~
100 DIF CHMREESRA I THU B LS 3. U OFENIEAIRKLDMTIIZDI NS, BE
BIEBRIKDO T TRECHE LD, HSBMED 2 e MESHEOLOREH LTS
KHICIEB. WEPAERIMICED &, BERARZEICRD, BEFRB TV FOk
DEELNIRNBRLEL, TRAEBHBCBH U TRISIET CENH 5.

6. BEHDORESS

RSN ORESHICOVTIE, RAEITOLIAHEMUERETE >TEST, TiHH

*OARETRAT AR TELAVLDOTEERORAWC LTS, ABRERENERTEH S
I, AEEEMD TR, BLALOFERTRMBIZTEDS bk,
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O.‘
Y,
20} Az125
A= 45
mm.
40r Z-60
60}
U =20 msi
80 ! -
0 500 1,000 1,500 t.°C
0 T
Y, A=155
2o>\\“ —— =110
mm. Y=O\ | |
40+ X =60 %—J !
_ y=80 ——
U =40 m/s Z:0 I:60 Z:120

% 21 IRBESRPNIRES S (RFH I, BEES C©)

EBRERL T ERVD, BEQZDAEO—FIZE 21 KiKRd. AEIABRESLL
5H& - Ao Yy 13% RENEZHIALTTE DT, HEED SO 20mm
THd. —REGAAE(EEFHHSOEE 60mm) TRALBICEHEBERNSD, LTEE
WCES L ICht > CTIREIRET T 3. MERESBIFERDLNS & & (Uo=20m/sec, 1=125)
W ROEK 50mm Thlc > TREIZIZEAE—REEL BT ENDS. Tt (BHFLS
OEEE 120 mm) TR ZO—BAHIEITH, BEOC -7 3EHRRALNSE. fROE—
JIFMRES 2ICEBbD, FTFEMEOE -7y YT NVMICHET R REICEDbDEED
NBHH, FEMECTHICERICEARRRIFAHEHTSHZ. ZRLASTHS LMEET TORER
BRI 30, FTHRICBOWTRENSKE 2 I OFREIAMETE P - TRENE K S.

Us=40m/sec DIFAIFLRICEERELRD, hAFIC—REoHBRONIEE5.

V. & & b» &

Pk, V7 oz bz v vHARBRRBEEORBEBIRGESZ A0 T—EDRBEEER %
TRV, ZOEBRBERICOVTAERLS, BONBOBBRELEILHELROLHICIES.
1 IEEBB RO —REILL SRS LHEANRAT 2ESESENT 2L, FEINS
L O ICEE BRI AE DB ZERBEL TORBESRIREINS. REIR I OF BREERE,
FARELICBFTHY, —REKABHOGERZ LI, ZoNENEEEEAT S LI
Bbhs. :

2. BAOEBO/NIVERSRTIHBER X BAMAOERLNE L, KEOREFHEHITHE
{123, “HEEORERZO S LTI, BORESR UGS, REOEFBEVERERL.
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3. KIS 80~100 LI THABES AN E THU AL HIcs 3. Hiccn kS5 inER
BEERR TR AKDRICKIITRIEDEZENE LD, B > TAENRELHU 3 HEA
BHY, 2O OMEESEHONE TREOHNAMIOERENS 5.

4. BMERTORZFIEEFTIC K 208, LA EDIERS T K EOEEICEELRER
HAEBRLTHWE LS ICEDN 5.

5. MBEHERPE L, BESZEL TV REAIE, BESTREDEESHFR—RKICE
5. Lnrl, SLOCTRTRIO—HKESHRLTNS.

COEBICANIHEENBRESRE TR TEAMCREZSNORRICKIZTRBEOZENE L
{, BEEDROHSHERZBRBRERD S DICHNTHLEDIED. L LAGRERBOLE
T X — 2 OBRBEREEICKIZTERNEDL, BRAESICBEIZ0EMTEY, -
TCDOED RHERBMERIC X 2 EBRERIMRBORICH L THREOFAZRT &V
IRTHEALEDLNS. ¥, TORBRICKDBRIETOMEREISMERDEHICKE(E
BLTORLEMBbILD, —fBICODNTNBECTETHIY, BESTOREOMEDEE

YOS I N,

U L7 2 OBEIBEERS N OBEEREEL, BIRRERANOREIGES Y THR OEIT%
T8 57DiIcid, MEOEELTE RGN LIRS ER W TERZTI S BENH
5. XoTHEALXELTR, ROXDIUBHREZZRE LU THRRZREL, EREEDLTFET
bb. TIEbL, 1) QECEELDLELTELD, BIR->TERERT, i) BE%2HE
RKEELPTVXIEHT 7 2ABERELTS, 1) BEFNDERESa—xDZH5>AB XU
WENTEBEII1CT 5, v) ERIZPARESIA» OMAT 3 ZEKBEZWILICAGTX %
LHICTB. TOXINVEHEOS ETHREERELF LTS D, BESH, HESE,
B DBESHIREDREETRY, BROMLVEITEEDNVER ST 3.

BOIC, TOERICEL KBEAEOIEOE, LETE, HEOBRAECHELET
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