201447 A

F+ARBEERESHEEFASNIEX Jul. ,.2014

XEHS: CSTAM2014-P19-0079

WHR7S Bh 152 = A B 3 1 BE 2 M O SC IS 7

R

FTaAE, F K, HHER, 2WLE, KFE
(PEEZER TSP, JEE 100190)

W B A AR R SRR 7 5 REWURBE AR R R MR T SRR, LR %

ALRE LT, BT ZHMEEDHE 2.5 MRAET, RET KARMMEBAS BB T T HOMER

RitEBL. KR PRATET TR R E RO BEBOEEEAR (TDLAS), EENE TSR NBREENSH

BEFKEIGTENLRATR, FREEANENRE, BRI S MR MR TRARMMTAY. &

RRY, FRAY KAKEDNTREEM T SELW, REERRMEY K ATHETRE, SANT KASSHRE

B, BETRIVURE: MEBEAETT RKANRESERXE, RENMBEARERTRAT RA0MER, W

H#H AR R XM TR RERANTFERE, REREEE.

RRIR: WESMREE. IKMA ME. BREEER, R

FERSES: V23521
0 51 ®

B ERSHESEE. R EMERE
EAEEBE, HAPRPEERRIED RSB
RIRBEAR, HREFEZMENNES. REEAMHY
g, BEE RN TIESEMES N TIERE,
SRS MERNEWHMEF R T KEHA.
MREEMBNRTREZELHERENEMN: 1.6
THRBREZA QSRR LS ESEE, R
R, FURBEEMS EZEBmMAMBEERIGHRE
FERAGER EIFRE : 2. 2B WA = AP AR AR A
B, WRREER KA. MASTREIBIE T R A
BRIEFBR, FTEHAS, TMathulEELR S
KR T HRRLBE S AN T e [ i O 4 & R R S B Ut
FERB S IR R FF RS E K IA I 75 A Ben. Yakar®)
R B T MR ERE M S M RE T RS
HCH SRR e e A T M ERE

NHRIRIRES: A

KB SE 104 3 . RasmussentR 26 M5 B
THREIST T S AT T SERBTAL, BRIT T KIBHL
BN BRI R L, BT MY
BREZEIRE R KGN, Yo G\ N ER
KUBUMHLT, BIRGEE Y KA RE
AHETE, (AR L — R LYW A KRS . Chun®®
FIREA A SR A AR H K0 4 BOR AR, 3F et
BT 4 AR R RGeS 2 T Bl e

PG BRI R W RTAR R, K
PALE T FERBRTAE. AR LU — A4
HIR RSB AT v, A A E R TR
& ERFSBHNBOLNETREH L DRT S5,
DL B B AL VP4 SRR M E 1, 45545
GERITRRE TR R M 19407, BEE B SR %
f PIRNMIEEAR A7 57 2 BR ARG S 46 1 F O
T e ARG R RS

{FE&ERIMT: 508 (1988-), 5, BRITHMRIRY, BURE, S5EMREE, wangzhipu@imech.ac.cn



1 SCENg&
11 EEALRA

SIS RTE BT 0 2 B R SE 00 (KR
HERLRE PHT, HREEE NS IESR
BELEN, RERERLEL, FEFEAERERER

TH] AR 5 B = AN R 97 7K £ 1) S R Tk BL
B BIRBEANMESS HA+CHB+HCHMA LS RET
FEMKBET (T EEMD, BAMRERRE=4A ki
AR, ZFERMT RABIEHRISATH.

1719

10265

|

7/ ////////

7 Zargil
,W\/ ////////% {/{I/’ / /// /s \W )//i/' T
Nows 305 Lot 529 7450 250 B
Constart area isolator Comtustor
a) Configuration of A+C cavity
1719
] 58 6
774.9 S W

%/ /////////////////////

7

T

Moch/.:)
Nozzle

399

. W? Wl//W/? 7/’777jf7777~

\\H} "

249

250

Corstant area isolater

Combuster

b) Configuration of B+C cavity
B #iRERTER

Fig.1 Scheme of combustor model

F 1 HWRY kA
Table 1 Divergence angle of combustor
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Table 2 Experimental condition for case A

Case  Model Cavity Injector [0) Texit Pexit n
Al 1 BC 23 0.42 1225 0.12509 70.51
A2 2 B+C 2,3 0.44 1095 0.10197 43.97
A3 3 B#E 215 0.38 1295 0.11071 35.04
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Fig.3 Static pressure flow distribution for case A
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Fig.4 Vertical temperature and H,O partial pressure distribution for case A
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Table 3 Experimental condition for case B
Case Model Cavity Injector [0} Texit Pesit Ul
Bl 1 B+C 1,2,3 0.57 1382 0.13422 24.1
B2 1 A+C 1,23 0.57 1191 0.13207 579
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Table 4 Experimental condition for case C
Case  Model Cavity Injector Texit Pexit n
Cl1 3 B+C 1,234 0.69 1164 0.13941 44.1
C2 3 A+C 1,2,3.4 0.69 1098 0.10572 30.3
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Experimental study on the effect of combustor configuration on performance of

dual-mode combustor

Wang Zhipu', LiFei', GuHongbin', Yu Xilong', Zhang Xinyu'

(1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: Experiments were undertaken to investigate the variation in combustion efficiency of a three dimensional

direct-connected scramjet model. The vitiated air was produced by burning H,, O; before an isolator entrance with

Mach number of 2.5. Three configurations of divergence angle and two methods of arranging cavities were studied.

Tunable Diode laser absorption sensors (TDLAS) was applied to measure the gas at the end of the combustor.

Combined with traditional wall static pressure measurement. Data was used to analyses combustion efficiency

accurately. It was found that combustion efficiency decreased apparently with smaller divergence angle. Large

divergence angle accelerated the gas flow. Compact form of cavities was proved to be efficient with large

divergence angle due to deeper fuel penetration.
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