12

Vol.-12 No.1

1997 1 Journal of Aerospace Power Jan 1997
*
31
2 ,
0643 21
1
, M Hus
saini” : ,
,Kumar®
, W ood"!
3 y y il
2
, 2, 8.3x 10° Pa, 1500 K ,
[5]
[3] P ) v ) .
1995 9 11996 5 *

*ox 430074



57

L1

MN‘E‘ T A S S N R S e a4
\ - JREmR i G
- o 319" itk
% bt ol © o oo
[- N -
31
120
120
(c) M T
(b P G BER R ¢ ) e £ o
1 P M
1 , ,
(“A ) 1. t
1mmt
21 P )
g= 2.6, 10mm
X S AT
O s

Pu/P

P./P\

LETL |
o

0 1
10 I 20 "ﬂiﬁi! [ 10 20
LA z /h ;
(a) No104 (b INOIOS LR () I]/\f:uos
X WEKAT X MKWy o
2 O kB 2 O WkE 2 5 wkE
&: ' ‘\\5_‘-\ &s 1 nj ,
<%
o ) - 'ﬁzkﬁlll . """“-n-p;..
[ 0 20 o 1 ] 1 .
L& K0k o ! z/h R 0 x/h 20 L 808 4 10 z/h 20
) No112

(d) Neilo (e) Noi1l



58

12

2(a)- (c) 10mm 30mm, 50 mm
1 3 1
, Pw ,P1
1X t ’h

— WmmE — WKE

40 F - ﬁmm —_ nﬁﬂ(ﬁf
<  No104
[ No105

1
0 10 20 30
x/h
(a)
3 P (a) ; (b)
2(d)- (f) 10mm 30mm, 50 mm
3@ 3 3(b) 3
22 M )
v ) , 4(a)- (c)
54 mm 11mm , 11 mm
X BB
o™, O wmwmE
a,
~ Noog
a,
10
l'ﬁﬂiﬂﬁ!
0 10 26 ' '
x/h
(a)




1 59
3
4 L L
4(a)
, 8.29/s,
., x/h=8 5 M
23
[5] :
TE (bzma/H umH, (bz ) (bz:
Q1+ pdT, Q1 , Q1= Y Dodx- ( /" T./Ma,
[5]
1 2 3,
1 P
n, | n n .
+H
mu, (9/9) mk (g/9) 2 2
Nol104 , 10mm 4.3 11.3 0.837 | 0.575 | 0.894 0.592 0.545
No105 , 30mm 4.1 9.2 0.847 | 0.605 | 0.883 0. 609 0.884
No106 , 50 mm 4.1 9.9 0.843 | 0.624 | 0.851 0. 601 0.579
2 P
o
mZ
mH, (9/9 mw (9/9)
Nel110 , 10mm 4.7 4.6 0. 826 0. 889 0.574 0. 567
Nol11l , 30mm 4.7 4.6 0. 828 0. 878 0.574 0.564
Nol12 , 50mm 5.0 8.6 0. 825 0.831 0. 567 0. 559
3 M
n, | n .
+H
mu, (9/9 mk (g/9) 2 2
Ne98 , 54 mm 5.3 8.2 0.908 | 0.679 | 0.945 0.549 0.525
Ne100 , 11 mm 5.2 8.6 0.910 | 0.761 | 0.953 0.551 0. 509
Nel102 , 11 mm 5.0 8.0 0.914 | 0.879 | 0.919 0.554 0.512




60 12
1 rl( L L
N n, , Nn, [6]
, M Cp Y ,
n 1 n 1
2 mMw y )7-!2 rl—lz
1 2 , P 10 mm
5. 7%, , 6.3%; 30mm )
3.6%, , 5. 0% 3 , M 54 mm
, 3. 7%; 11 mm , 4. 3%
1_ 3 ’ ’
[7] 2, 10mm
30 mm , 6.3% 5.0% ,
) ) 3
, 54mm ;
11mm [4]
[4] ; :
1 3 , ,
[1]
3
(1) b ’
1 (2) L
1 ) ) ) . . , 1993
2 HussainiM Y, et al TurbulenceA lteration due to Shock M otion U TAM Symposium, Palaiseau 1985: 371- 380
3 KumarA, et al M ixing A ugmentation T echnique for Hypervelocity Scram jets J Propulsion, 1989, 5(5): 514- 522
4 Wood CW, et al Effectsof Oscillating Shock mpingement on theM ixing of a GaseousJet in aM ach 3A irstream. A IAA
Paper 90- 1982, 1990
5 [ ! : , 1994
( ). : , 1987
, 1988



108 Journal of A erogpace Pow er Vol 12

APPL ICATIONOFL IQUID JET TO REINFORCEM ENT

OF SUPER3ONIC COM BUSTION
HuYuli
(2nd Dept H uazhong U niversity of Science and Technology, Wuhan 430074)
L iu Jinhua and L ingW enhui
(The 31st Research Institute, Beijing 100074)

LiulL ing
(7thDept N orthwestern Polytechnical U niversity, Xi'an 710072)
ABSTRACT A n experimental investigation on effectsof oscillating shock gener-

ated by liquid jet on reinforcament of hydrogen- fueled supersonic combustion in M ach 2
airstream w as completed A coording to theone- dimensional calculation, it isfound that su-
personic combustion can be reinforced by the oscillating shock generated by liquid injection
nomal to supersonic flow at some distance from fuel injectors A nd it isals discovered that
the nearer the liquid injector is to the fuel injectors, the more combustion efficiency is en-
hanced by the oscillating shock.

KeyW ords Supersonic combustion L iquid jets Combustion efficiency

INFL UENCE OF COM BUSTION T ME DEL AY
ON RESPONSE OF LOW - THRUST POW ER &' STEM

W ITH HIGH COM BUSTOR PRESSURE
Shen Chibing, Lu'Zhixin, Chen Qizhi
(A erospace Technology Dept N-ational University-of-Def ense Technology, Changsha 410073)

ABSTRACT Themathan atical model-of a-low -~ thrust pow er systam w ith high
combustor pressure-is set up. T-he numerical computation for this systam and analysisof the
influence of combustion time delay on this system have been carried out w ith the characteris-
ticmethod and the fourth-\ order Runge-- Kuttamethod The computed results show that the
response of the pow er\system becomes slow er, the overshoot of engine performance parane-
ter becomes greater and the time required for reaching the steady state becomes longer, if the
combustion time delay is'greater. W hen orbit control and attitude control rocket engines
share the same propellant feed systen, thus attitude- control rocket engine is affected more
greatly by the combustion time delay. Finally, somemethods are proposed to decrease the
combustion time delay. The conclusions dravn in thispaper provide the basis for mproving
its repponse characteristics

KeyW ords Combustion chambers Burning time L iquid propellant rockets
Regonse analysis

TRANSFER RULE FORD ISCRETE HOLE FILM COOL ING
L i Feng and Zhang Qingfan
(2ndDept N anjing University of A eronautics and A stronautics, Nanjing 210016)
He Jiade, WangM insheng, L iu Kun
(Gas Turbine Establishment, Chengdu 610500)

ABSTRACT A lot of experiments has been carried out to research discrete hole
film cooling effectiveness T he effectsof the geometric paranetersof the discrete hole and the
flow parameterson the film cooling effectiveness have been analyzed A model of covective
heat transfer for discrete hole film coolingw as created by the heat balance Six different per-
forated platesw ere investigated for thispurpose The datameasured are fitted by the least

sguare gpproximation into some relationshipsw hich are useful to design of afterburner heat
shield



