13 1 Vol.13 No.1
1998 1 Journal of Aerospace Power Jan 1998
PIO
PISO
0241
1
SMPLE , SMPLE
) PISO SMPLE
(3.2] , P10 ,
, Br——sMPLE PIO
1 , PISO
2 PIO
21
%p %é(rwu@+ ‘l‘a(rJPV(B’
_ 1 0| Te 1 0 LDP
=32 ] (XS%+ a—ﬂ}+ Se+ Sa 9t Sco (1)
P u, Vv, h,msi u,v Se
, Sd,q)
,Sc,(P
22 PIO
(1) t" ,
1997 1 11997 5

* *

30

410073



82 13

(F/8t- Ao)ui = H (u') + (/)uf-  pl+ Si+ Say, (2

(F/8t- Boyh = 3(h' )+ (P/S)h"- [(p"- p™ 1Y) /5t] + Sh+ San (3)
(F/8t- com, = G(m,) + (P/S)m]+ Sm + Sam, + Som, (4)
H (u') = ZAnbUiTnb , J (h) = ZBnbhl:b , H (mf*) = ZCnl{nf*vnb (5)
A,B,C “ 0 , “ nb”
2 (@ u L, ho.m;, T
(2 ;
,PIO SMPLE
[ [‘15; R_i—fsﬂ] pi = {[;}; A}ﬂ_ [H”(ui*) + ‘g_:u?+ Sint sd]} g_: (6)
o 5 o
T me PR
(PYSt- ABU " = H"(u') + (B/Shul—— pl+ Si + Si., (7)
(/8- Bo)h™ = 3"(h") +(L/0t)yh" -~—T(p - /p")/St] + Sh+ San (8)
(P/8t-_Coymi " = G"m¢ )+ _(P/S)m| +Sm, + Sam + Sem, (9)
(3) '
tn
P, p",h T, m, ™
23
apqu Zaan?b+ agqg+ be (10)
y dnb y .
@ﬂ @R x+ (12 )R- 2%+ Ru) Ur> 0 (1)
le ™ | (®- B/ x- (/2 x)(R- 2R+ R) Uer< O
SMPLE
(PuP.= R[|Fe,0]- [R- (R- 2R+ R)/2][|- Fe0]] (12)
PuDu = [B- (B- 28+ Ru)/2]1[|[Fw,0[1- R[|- Fw,0]] (13)
(14),
APuY /= (1/ x)[(PuPe- (PuPu] (14)
[5]

ar= ac+ av+t av +t as+ aee + aww + awn + ass + ap
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ac=D.+ [|- 2Fe0|] , ax=- [|- Fe/2,0]]
av = Du + [ |2Fw,0]] , aw = - [|Fw/2,0]]
a=Dn+ [|- 2Fn,0[] : an=- [|- Fn/2,0][]
as= Ds+ [[2Fs 0]] , ass = - [|Fs/2,0]]
al= (/)3 € N , be= (Se+ Sedrd & 1N
[ a b]]
2 4
[6]'
Ue = [[Zanbunb+ hj/ap]e- [fj (Pe- Ps) (15)
(0.
PISO
3
/
[7] , A rrenhnius
1 TT™ ,
2 M ach , 3

| 3 13 1
T Tt R e E B

AMarn 2.704 kg/s
Ma,. 15.348 kg/s
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that the film ocooling effectivenesswould bemuch greater than that found in the dow nstream
of acircular hole

KeyW ords Jet Flow fields Experiment

A SURVEY ON PROPELLANT L EAK DETECTION
TECHNIQUESFORL IQUID ROCKET PROPUL SION S STEM

Wang Jianbo and Yu Daren
(Dept of Energy Engineering and Control, Harbin Institute of Technology, Harbin 150001)
ABSTRACT The integrity test of L iquid Rocket Engine (L RE) must be carried
out before its launch T he tests include the leak detection of liquid propellant and other liquid
systans It isnecessary to set up an automated propellant leak detection systam. Thispaper
summ arizes the leak detection techniquesof L RE,w hich are classified into group s and consid-
ered in details Finally, several progectsof the leak detection techniques are presented

KeyW ords L iquid rocket engines Propellants L eakage  Fault detection

“ POW ER- LAW” AND" QUICK" SCHEM ES

IN NUM ERICAL STUDY OF NONSYMM ETRY D IFFUSER
Xu Jinglei, Shujuan Huang, Xu Zhong
(Dept of Energy and Powver Engineering, X i'an Jiaotong’U niversity, Xi'an 710049)

ABSTRACT Seziale'shonlinear k- €model is used to calculate the turbulent
flow in nonsymmeetry diffuser A ttention_ isfocused on effect of the wo typical convective dif-
ference schames, “ Power- L av” and* QU ICK” schemes, on the performance of themodels
(the standard and nonlinear k- emodels). The results show that both convective difference
schemes have little effect on the prediction of themodels So it isno longer to puzzle brain

about choice of convective difference schemes, when applying to nonlinear k- emodels

KeyW ords Diffusers Turbulent flow M athematical models
N umerical computation

APPL ICATION OF A SECOND- ORDER UPW IND

HEM E TO PISO AL GORITHM
L in W eidong, Wang Zhenguo, Zhou Jin
(1stDept N ational University of D e ense Technology, Changsha 410073)

ABSTRACT N umerical smulation of gpray combustion in liquid propellant
rocket enginew ith PISO algorithm was mplemented A second- order upw ind scheme devel-
oped by the authorswas combinedw ith thePI1SO algorithm to ensure the numerical accuracy.
TheN avier- Stokes equation in cylindrical coordinatesw as transferred into general curvilin-
ear coordinate system and discretized by finite- volume method w ith non- staggered grid
The body- fitted grid generated by TTM method was used in the calculation A stochastic
gray model was enployed to detem ine the droplet initial conditions, and the chemical reac-
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tion ratew as given by A rrheniusmodel The results show that the numerical method and
physical models are proper for smulation of gpray combustion processes

KeyW ords Spray combustion flow Calculation A Igorithm

AN EXPERM ENTAL STUDY ON PRM ARY NOZZL E TY PES

OF EXHAUST EJECTOR SY STEM S

LiLi, Xu Zhiyong, W u Shousheng
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT Optmum distances betw een primary nozzle exit and mixing tube
inlet, static pressure recovery of themixing flow inmixing tube total pressure distributions
at the exit of mixing tube pumping coefficients and total pressure lossesof the exhaust ejec-
tor systansw ith four different types of primary nozzles have been measured in the experi-
ments The results have an mportant reference value for selecting primary nozzle typesof ex-

haust ejector systans

KeyW ords Nozzlew ith injector A erodynamic tests \Experiments

TECHNICAL NOTES

NONL INEAR PERTURBATIONM ETHOD FOR ANALY SIS
OFMODAL SENSITIVITIES
W-1TH REPEATED EIGENVAL UES

Cui Bowen and Shen Y unwen
(7thDept N orthwestern Polytechnical University, Xi'an 710072)
ABSTRACT A n algorithm was made out for analyzing the modal sensitivities
w ith repeated eigenvalues of real synmetric matrices by means of nonlinear perturbation e-
guation It has advantage in retaining the synmetry and band structure of theoriginal eigen-
systen matrices A numerical example show s that themethod has high accuracy and can be

easily mplemented on computer.

KeyW ords M odal analysis Eigenvalues Perturbation method

TRANSIENT RESPONSESOF BLADESTO BIRD M PACT

COUPLEDW ITHDEFORM ATIONSOF BLADE
ChenWei, QiW enkai, GaoDeping
(2ndDept N anjing University of A eronautics and A stronautics, Nanjing 210016)
ABSTRACT It is necessery to calculate the transient regponses of blades pre-
cisely in analysisof blade damage due to bird mpact Because the deformationsof blade can



