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P= [(P/max(P)] ON-= - 0.19513,

ONy= - 0.16072, 6/Ap 7= — 0. 57029, 6/ps= - 3. 575, Apo= - 0.29259, AAp 0= 0. 46226,
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ON,><1072|0N,>< 1072  &Ap7  PAps>< 10" PAp o> 10" Pp 10> 107 fp , > 107 2|5ps>< 1072 | £/ max Pi

- 1.7367 | - 0.9639 | — 0. 1129 | — 3.3690 | 40. 8472 4.7704 |- 7.0901 | - 1.0749 | 0.8008

- 8.3178 [ - 7.5990 | — 0.4680 [- 26.3571 [ - 6.8502 | 3.0026 (- 18.0943[ - 7.6819 1.0
5.1910 |- 0.1488 | 0.9085 3.0287 [ 30.8589 |- 3.3882| 1.8938 |- 2.2573| 0.7448
0. 5859 5.6169 0. 4406 69.0150 | 0.4547 34.7661 1.3581 |- 12.3525( 0.7158

- 8.9591 [ 0.0828 |- 0.6314( 3.7670 (- 40.5233| 4.6044 |- 3.0267 [ - 1.9537 | 0.8612

— 8.1845 |- 10.0827| 0.1945 (- 37.248) |- 0.0937 |- 47.3407| - 1.8946 | — 8.5204 | 0.7057
- 5.4930 | 0.0108 |- 0.5652( 1.9883 |- 32.6994| 3.3612 |- 2.3978 | - 1.1366 | 0.8512
- 0.5708 | - 5. 1150 | 0.1342 (- 26.3704| - 0.4198 |- 33.2882| - 1.3257 | - 5.8982 | 0.7191
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NUMERICAL STUDY ON BIFURCATION PHENOMENON
IN A COMBUSTOR WITH A NON-SLOT CONICAL SWIRLER

(hen Liru and Jiao Shujian
(Dept. of Thermal Engineering, Tsinghua University, Beijing 100084)

ABSTRACT The numerical simulations of bifurcation phenomena in a combus—
tor with a non-slot conical swirler and in a diffuser fixed before the non-slot conical swirler
have been carried out. The results of the simulations show that there are two different kinds
of vortex emerged before the conical swirler, that may be one of the feed-back factors con-
trolling bifurcation phenomenon, and the characteristics of the turbulent flow in the combus-
tion zone must be changed abruptly as the bifurcation phenomenon occurs. These conclusions
may reveal the causation of bifurcation phenomenon in this combustor from the viewpoint of
aerodynamics. The calculated results are consistent with the experimental data.

Key words Numerical computation Flow field Bifurcation

STUDY ON COOLING PARAMETERS

OF A NEW SEMI-TRANSPIRATION COOLING SCHEME

Li Wei, Li Changlin, Tang Ming, Yan Chuanjun
(7th Dept. Northwestern Polytechnical University, Xian 710072)

ABSTRACT The mat-wall cooling is a new_semi<ranspiration /cooling scheme.
A heat transfer model of the mat-wall cooling is established ‘and a numeérical iteration method
is employed to calculate its cooling parameters (1. e, thermal effectiveness and wall4tempera—
ture ratio) in the porosity range from 0. 0204 to{ 0. 0625. It is shown that the cooling param e~
ters are affected mainly by the porosity and coolant flow number,\ and the boundary condi-
tions have insignificant effect-" The calculated results are consistent with the existed experi—
mental data. This fact-indicates that the presented heat-transfer model is principally ade—
quate, but must be further improved for more accurate prediction.

Key words Heat transfer computation Parameters T ranspiration cooling

MODEL-BASED FAULT DIAGNOSIS ALGORITHM

FOR LIQUID PROPULSION SYSTEM
Cui Dingjun and Zhang Zhenpeng

(Institute of Astroautics, Beijing University of Aeronautics and Astronautics, Bejing 100083)

ABSTRACT A quasi-dynamical mathematical method of fault simulation and a
diagnosis algorithm based on Grey Relational Analysis are given for a liquid rocket engine
(LRE) system with series double-turbine pump-feed structure. By use of this algorithm, nu-
merical simulations of various typical fault modes have been carried out for a certain system
determined by adjustment calculation, the fault mode database for this system was obtained
in advance, a group of parameters collected from the engine tests were diagnosed in realtime
by use of the above database and model to determine the health conditions of the engine. In
consequence it is possible to take measures in good time to enhance the safety and reliability
of the engine.

Key words Fault diagnosis Mathematical model Liquid propellant rocket engine



