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A GENERAL MODULARM ETHOD

FOR STATIC SMULATIONOFL IQUID ROCKET ENGINE
HuangW eidong, Zhu Hengwei, W ang Kechang, Chen Qizhi
(1stDept N ational University of D & ense Technology, Changsha 410073)

ABSTRACT A nev modular method is proposed for static smulation of liquid
rocket engine Themodulesof the engine systen are calculated iteratively in apredetemm ined
sequence, and amodified N ev ton method is used to find the unknow n variables of the sys
ten. Thismethod has generality for the static smulatin of liquid rocket engine, and it can be
applied to analyzing the effects of the disturbances on the performance of the engine The
num ber of the systan unknow n variables can be cut dow n by using thismethod, and the 0lu-
tion can be found quickly and accurately. The program based on themethod is realized by the
object- oriented progranming T he static simulation resultsof a liquid rocket engine are ob-
tained from thisprogram.

KeyW ords L iquid rocket engines Static smulation <M odularized program s

EFFECTSOF A IR COOLANT INJECTION

ON CASCADE SURFACE PRESSURE D ISTRIBUTION
Chen Fu, Yang Hong, Gong Cunzhong, Feng Guotai, W ang Zhongqi
(Energy Science and Engineering College, Harbin Institute'df Technology, Harbin 150001)

ABSTRACT T he effectson_turbine blade surface pressure distribution w ere in-
vestigated expermentally 'w ith air-coolant discharge from each of nine individual row s of
coolant holeson the blade surface in a rectilinear cascadew ith typical turbine guide van pro-
file M assflow ratiosof air'coolant tomainstreeam were O, Q 6, and 1 2 percent, regectively.
T he experimental results show ed that the variationsof the surface pressure distributionw ere
dependent chiefly on the amount of air coolant and the location of injecting holes Injection
from the blade leading edge right against themainstrean altered the surface pressure distri-
bution slightly, and the pressure surface injection did not change the surface pressure distri-
bution 0 obviously as the suction surface injection due to the difference of mainstream pres
sure gradients and mainstrean velocity. In general, the surface pressure decrease caused by
kidney- shaped vortex wasmore significant than the pressure increase due to themainstream
stagnation resulted from air coolant injection

KeyWords Spray cooling Surfacepressure Turbines Guide vanes

D ISCHARGE COEFFICIENTSOF INCL INED
MULTI- HOLEWALL COOL ING IN A COM BUSTOR

Fang Ren, L in Yuzhen, L iBing, L iu Gaoen
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)
ABSTRACT D ischarge coefficients are investigated w ith five inclined multi-
hole test plates of different geometrical configurations The physical nature and influential
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factors of discharge coefficients are considered T he results show that themomentum ratio |:
and Renoldsmumbers of little holes have mportant effect on discharge coeffcients but mo-
mentum ratio I hasno influence Parametersof the geometrical configuration PO, SO, «,

BandL /D have great influence, but the row s of holes has little effect on discharge coeffi-
cients

KeyW ords Combustion chambers Cooling Flow coefficients

AN EXPERM ENTAL INVESTIGATION OF AD IABATIC
EFFECTIVENESSOF INCL INED M UL TIHOL E
WALL FULL- COVERAGE FILM COOL ING

W ITH HEAT- MASSTRANSFER ANALOGY M ETHOD
Fang Ren, L iBin, L in Yuzheng, L iu Gaoen
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT U sing themethod of heat- mass transfer analogy, experimental re-
search w as carried on to investigate adiabatic film effectivenessof, inclined multi- hole full-
coverage film cooling The hole configurationsw ere regular patternsof_staggered discrete cir-
cular holes, and holes inclined at an angle of 30 deg to-the surface of expermental plate
Spanw ise hole- to- hole gpacing range_is from 6. 0mm_to 9.0 mm, - streamw ise row - to-
row facing from 4. 5mm to-18mm, and holediameter from 1 0 to 2. Omm. W ithin the range
of blow ing ratio from-1, 0to 4 .0, theexperimental resultsof the adiabatic film effectiveness
distribution forfiveplatesw ere compared and analyzed Finally, the optimum number of hole

gacing and row acing asw ell as-the influencesof blow ing ratio on the adiabatic film effec-
tivenessw ere obtained

KeyW ords A-irfilm-cooling blades A diabaticw all temperature
Heat and mass transfer theory Experiment

INVEST IGATION OF SINGL E FILM COOL ING HOL E

W ITH COM POUND- ANGLE ORIENTATION
Xu Hongzhou andW ang Sanglin
(College of Energy and Paver Engineering, X i'an Jiaotong University, Xi'an 710049)
L iu Songling and Cheng Fuqun
(7thDept N orthwestern Polytechnical University, Xi’an 710072)

ABSTRACT T he effects of blow ing ratio atM = 1.0 and 2.0 on dow nstream
flow field single film cooling holew ith compound- angle orientations have been investigated
experimentally. It isfound that apair of counterrotating vortices, one of w hich is strong and
another isweak, wereobserved in the dow nstrean region of jet exit The holew ith afan-
shaped angle of 0° or 15°was oriented s that its anglesw ith respect to the test surface are
60° in a stream /nomal plane projection, and 30° or 45° in a anw ise/homal plane projec-
tion Contoursof longitudinal velocity show asymmetric kidney shape The fan- shaped hole
effectively decreases the strength of longitudinal vortex and increases the gpreading of jet



