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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
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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-



