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NUM ERICAL CALCULATION OF FLOW FIELD INSIDE

A MALL ENGINE ANNULAR REVERSE- HLOW COM BUSTOR

L i Gaigiand L ai Shouchang
(N anhua Pawverplant Research Institute, Zhuzhou 412002)

Y an Chuanjun
(7thDept N orthwestern Polytechnical University, Xi'an 710072)

ABSTRACT Calculationsof flow fieldw ith fuel injection and heat release inside
an annular reverse- flow combustor of a snall aeroengine have been performedw ith a 3- D
elliptic turbulent reacting themo- aerodynamic oftware In the progran the turbulence is
simulated by the k- €two- equationsmodel, the combustion after vaporization is determ ined
by a two- step chemical reaction model, the reaction rate is calculated w ith A rrhenius and
eddy breakup model The SM PL E algorithm is used to ®lve the finite- difference equa-
tions The complex boundary conditions are treated particularly. Predictionsof gas teanpera-
ture, velocity, and fuel/air ratio show that a strong vortex energes in theprimary zoneof lin-
er, the velocity circumferential distributions have a similarity; the-ccombustor performance is
satisfactory due to favourablematching betw een velocity and fuel/air ratio distributions The
snall circumferential velocities contribute to a reasonalble velocity. distribution at turbine sta-
tor.

KeyW ords Combustion chanbers Flow fields—Numerical smulation

NUM ERICAL SM ULATIONOFHOT FLOW
IN L1QUID ROCKET ENGINE COM BUSTOR

W ITH AND W ITHOUT BAFH E

ZhaoW entao, NieW ansheng, Zhuang Fengchen
(A erospace Technology D'ept University of D e ense Technology, Shangsha 410073)

ABSTRACT The hot flow fields in liquid rocket engine combustion chamber
w ith and w ithout <baffles are smulated numerically. The gas governing equations are de-
scribed by N avier- “Stokes equations in the Euler coordinates T he liquid governing equations
are represented in thel agrangian coordinates The droplet moving tracksin the hot olutions
of the two cases are investigated T he flowfield paranetersof the combustion chamber are
compared betw een the two hot ®lutions It isproved that the numerical treatment of the baf-
fle isvalid

KeyW ords Combustion chambers L iquid propellant rockets N umerical smulation

FUZZY HY PER- BODY NEURAL NETWORK
AND ITSAPPL ICATION

TO ROCKET ENGINE FAULT ISOLATION
HuangM inchao, W u Jianjun, Chen Qizhi
(A erospace Technology D ept U niversity of D & ense Technology, Shangsha 410073)
ABSTRACT A neural network tw ice classifier is provided w hich utilizes fuzzy
sets as fault patterns of a liquid propellant rocket engine Each fuzzy set is an aggregate of
fuzzy hyperbodies A fuzzy hyper- body isan n- dimensional hyper- gphere defined by a ra-
dius and a center w ith a correponding membership function at first learning of fuzzy neural
network and apart of the hyper- ghere defined by an included angle, a center and a direc-
tion vector at second learning T he training iolation accuracy of the tw ice learning algorithm
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is higher than that of the once learning algorithm, and the tw ice learning of fuzzy neural net-
work al® enhances sensitivity to rocket fault The tw ice learning algorithm can learn nonlin-
ear fault pattern boundaries in two passes through the input data and provides the ability to
incorporate nev fault messages in succession and refine existing fault classesw ithout retrain-
ing Theanulation of itsapplication indicates that the fuzzy hyper- body neural network can

be successfully enployed in the fault detection and isolation of the turbo- pump feed liquid
rocket engine

KeyW ords L iquid rocket engines Fault diagnosis N eural networks

TECHNICAL NOTES

CREEP REL IABIL ITY CALCULATION

OF TURBINED ISKW ITH IODM

L i Quantong
(TheA ir Force Institute of Engineering, Beijing 710038)
ChaiW eidong and L uW enlin
(The N orthwestern Polytechnical U niversity, X i’an 710072)

ABSTRACT Integration O rder D'escéendingM-ethod (IODM ) is a nev gpproxi-
mate method for lving the mathanatical problem s in the reliability., There are some diffi-
cultes to lve the engineering problem swith the IODM. Thispaper show show to use IODM
for this purpose and applies it to calculating the creep reliability of an aeroengine turbine
disc Thispaper also presents theloads that-have-been considered in calculaion of the turbine
disk creep with ADZNA progranm.

KeyW ords Turbines Discs Creegp Reliability

ANALY SISOF POTENTIAL ENERGY
OF COM PL EX ROTOR- CASE SY STEM

BY USINGW HOL E TRANSFERM ATRIXM ETHOD
Ren Guangn ing, Zhu Zigen, L i Qihan
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT An mproved transfer matrix method- W hole Transfer M atrix
method w as applied to calculation of the critical speeds and vibration modes of a dual- rotor
systan w ith engine casing Itspotential energy distributions corregponding to each rotor criti-
cal geed and vibration mode are calculated and analyzed by thisway. W hole T ransferM atrix
method takes rotors and cases of the system as aw hole body in transferring, the size of the
fregency detem inant is detem ined only by the number of rotorsand cases, but free from the
supports Thismethod isof great advantage for developing general computer progran. The
investigation indicated that the vibration level of the rotor systam can be found from potential
energy distribution Thus the effectivemeasures can be taken to depress the vibration
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