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DIGITAL REAL-TIME SIMUWLATION OF A TWIN- SPOOL TURBOJET
Liu Shangming, Wang Xueyu, Zhu Xingjian
(Beijing University of Aeronautics and Astronautics)

ABSTRACT A digta red-time smulation by means of snge micro-conputer has been
developed for an actual two-spool dferburning turbojet engine.  In order to overcome the contradiction be-
tween the conputation precison and the peed necessary to digta read-time smulation technique, the
characterigics of engine conponents have been reaonably dnplified and nodified and 80286 macro-as-
sembly , 80287 float arithmetic pardlel processng method and some programing techniques have been
adopted. A rorrlinear , large-deviation digtal rea-time smulation has been obtained. The results of
this smulation are comparaed with the measured data. It is shown that its calculaion accuracy and gpeed
are suitable for the real-time smulation.

TECHNICAL NOTES

EXPERIMEATAL INVESTIGATION OF

A SMALL TWO - STAGE TRANSONIC AXIAL COMPRESSOR
Li Liangming- ( Nanhua Powerplant Institute)

ABSTRACT A grdl-dimenson two-gage tranonic axia conmpresor has been desgned
with blade tip veloicty 436m/ s and dedgn revol ution-45000r/ min. ltsteds has been carried out to inves
tigate the performance of, this\conpresor.—It-is shown that its performance attains or exceeds its desgn
ecifications. This pgper. a ©'\congders the dfectsof radia and axia clearances, probe blockage, sep
metching and measuring techniques on the perfformance of the conpresor.

NUM ERICAL STUDY OF END - WALL BOUNDARY LAYER

AND BLADE FORCE DEFECT IN CASCADES
Wu Hu, Liu Songling, Chen Fuqun (Northwestern Polytechnic University)

ABSTRACT A detail research has been conpleted for caculation of end-wall boundary
layerswithin an axial compresor cascade. A new calculation nodd for blade force defect is proposed ,
which is asociated with development of primary flow and transverse flow. A unique feature of this
method lies not only in capability to calculate the development of endwall boundary layersinsde the cas
cade passage without any assunmption about the exit of cascade, but a < in ability to take into acoount the
irfluecnce of itstip clearance. The calculationa results of three heavily loaded cascades show that this
node is superior to other exiging nodels.

IMPROVEMENT IN SOL UTION OF EI GENVAL UES
WITH TRANSFER MATRIX METHOD ON COMPUTER

Li Yan (Nanhua Powerplant Research Institute)
ABSTRACT A measure is taken based on secant method and tangent method to inprove
the computational method of eigenval ues with trander matrix method on conputer. In the new measure
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the references for searching the eigenva ues are the firg k-th powers of the eigen determinants (where k
islarger than 1.0) ingead of the determinants themsdves, and the searching formulas of the exiging
method are nmodified correpondindy. As the range of the references for searching the eigenvalues is re-
duced condderably , the pheromernon of numerical overflow is diminated forever.

J- INTEGRAL FOR2D VARIABLE- THICKNESS PLATE
Hong Qilin ( Beijing University of Aeronautics and Astronoutics)
Wang Ge ( East- China Metallurgical |Institute)

ABSTRACT The formula of aJ-integral presented by J. R. Riceisextended to problem
o 2-D variable-thicknessplates. The extended J-integra formulais derived in termsdf the path indepen-
dent. Then the integral conservation is verified by ugng finite dement method. At lag , the caculation
results for some variable thickness plates made of photoelagic meterid are conpared with their photoelas-
tic tet data, and the differences between them are lessthan 4 %. It is proved that the extended J-inte-
gral formula for the 2-D variable-thickness plates is path independent and can be taken as a fracture par
marater for damage tolerance analyds. Furtherenore, thisintegral can be solved numerically by usng 2
D generd finite dement programs. It is therdfore of practica value for thefracture anayss of node
cracked plate with thickness which does not vary too mueh.

COMBUSTION PROCESSES OF HYDROGEN

IN A SUPERSONIC-ATR FLLOW
Yang Aikuo ( Computing Technical-Research Institute)
LiuLing and‘Wang Hengji ( Nerthwestern Polytechnic University)

ABSTRACT Acoording to_the inplicit numerica integration method proposed by Tyson.
J, an inproved conputer. program'for pseudo-one-dimengona flow of combugion kinetics is developed
with the aid of a chemica) kinectic modd with 12- ecies and 31 reaction. Variaions of tenperature ,
prssure, Mach number-and massfraction of chemica geciesin a supersonic combugion nodd are sud
ied in detaill. The results of scramet combugor conditions corregponding to flight Mach numbers 6, 10
and 15 show that chemica reaction rates decrease at rather low termmperature and pressure a a combugor
inlet and there is not erough time to ignite the mixture-gas in the combugor a very high Mach number ,
in result the performance limits of scramiet kinetic combusgtion occur.

CHARACTERISTICS OF DUAL SWIRL ERS SPRAY ER DEVICE
Chen Hong and Chin Jushan (Beijing University of Aeronautics and Astronautics)

ABSTRACT The ray characterigics of dud radid swirlers mixing-cup rayer device
have been invedigated with the aid of Malvern laser granulometer and checked the differences of its gray
characterigicsfrom those of the pressure atomizing fue nozzle. ™wo air flow proportions of the firg
snirler to the second one are 50 % 50 % and 30 % 70 %. The airflow velocity at the exit-ection has
been dedgned in the range 37 to 74V s. In the tegs the fud pressure ranges from 2. 94 to 4. 41 x
10°Pa. The tegt results show that in the case of reasonable design, the prayer device is able to provide
better goray characterigics than pressure atomizing fuel nozzle.



