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Gn(S) = uf/(S?+ 28wS + «f) = 2.371369/(S*+ 2.649164S + 2.371369)

0= 5%; tb= 4
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Yo= bou/(S?+ aiS + a) = M (S) A (S) (1)
©Ym = bop/(S*+ aiS+ ao) = M (S) N (S) (2
16 Ym- Yo
H, p
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Y+(S)/p(S) = B (SM (S)/[C” (S)N (S)+ D" (SM (S)]= M (S) A (S)

u=[- B(S)u + B(S)pi =D (S)Ye I/bn=KiSu+ Kopr + (KdS+ Ka)Yer
Ki= bo/Cobn ,\ Kz=-bo/bn ;- Ks==- di/bn , Ka=- do/bn

~

Co= 20, bn='bo/Co , di= “ar= ai- ar , do = @<= a- ao
= pu/(S+ Co)\ , Yi= Yu/(S+ Co) , pi= p/(S+ Co)
) K1i—K 4
( ) Ki1i—K 4
( Ko K2 Ko Kao)
. Ki1i—K 4 :
{Klz oV pilmp (k> 0) , Kz= ovp: (o> 0) 3
Ks= oV Yprp (> 0) , Ka= 0VYp (u> 0)

tou=0.98, o= 0.69, 0= 96, ou= 2.68
Kw=1 , Ko= 387.7954 , Kazn=- 371.2124 , Kawo=- 367.7954
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A TWO- PHASE AFTERBURNER COM BUSTION M OD EL
Zhu Zuojin and Chen Y iliang
(13th Dept University Science and Technology of China, Hefei 230026)
Zhang Xiaochun
(Shenyang A eroengine Research Institute, Shenyang)

ABSTRACT A ccording to the fundamental concept of two- fluids, the govern-
ing equations for description of gas- droplets turbulent combustion in an afterburner of jet
engine have been fomulated, inw hich the mportant injection effect of the droplets in after-
burner has been taken into detailed consideration T he Farve average method has been en-
ployed to represent the effectsof turbulent combustion in the afterburner. Themultiple time
scale turbulent k- emodel proposed by Kim isapplied to calculating the eddy viscosity of the
turbulenct field The heat flux radiation model has been taken to consider the effect of radia-
tion at high temperature, the smpleone step chamical reaction model isused to approximate
the combustion of kerosene The chamical reaction rate is assumed to be controlled by eddy
break up process, and the reaction rate ismodified by pranixed reactionnmodel in A rrhenius
form. The application of SM PL E algorithm indicates that -the present wofluid model can
calculate the two- phase turbulent combustion in the-jet engine afterburner and obtain rea-
onable results

KeyW ords A ircraft engines Gas- liquid flow A fterburners' Combustion

NUM ERICAL' SM ULATION OF COM BUSTOR FLOW S
XuHang and-Huang Y ang
(4th D'ept \Beij ing University of-A eronautics and A stronautics, Beijing 100083)
ABSTRACT A\ method has been developed for calculation of three- dimensional
flow s in aeroengine combustor including diffuser and flanetube, inner and outer annuluses
The D body- fitting grid has been generated to deal w ith the complex geometry of the com-
bustor. The non- staged grid scheme and k- € turbulencemodel has been adopted Themass
flow ing thought primary holes, dilution holes and film cooling holes has been calculated The
calculated results are consistent reasonably w ith the experimental measurements

KeyW ords Numerical smulation Combustion chanbers Turbulence

AEROENGINE TEST AUTOM ATION

OF ADAPTIVE CONTROL W ITH RESTRAINTS
Fan D ing
(7thDept N orthwestern Polytechnical U niversity, Xi'an 710072)
L i Runzhi
(Southern PowerplantM achinery Corporations, Zhuzhou )

ABSTRACT A n automatic control systean of aeroengine test has been designed,
based on the method of model reference adaptive control with restraints A coording to its
smulation results, thismethod has good adaptability w hen the controlled member contains
non- linear elanentsor the controller meamber varies in a large range The smulation results
alo show that , the controlled system still has satisfactory performance index by regulating



No 4 A bstracts 435

the controller’ sparaneters, even if the restraints are out of Imits

KeyW ords A daptive control Constraint conditions A ircraft engines Test rig

ADAPTIVE PRED ICTIVE PI CONTROL BASED
ON NEURAL NETWORKS

FOR EL ECTROHYDRAUL IC FORCE SERVO S STEM

HeYubin, Yan Guirong, Zhang Zhidong, Xu Jianxue
(TheN ational Key L aboratory of M echanical Structural Strength and V ibration,
Xi'an Jiaotong U niversity, Xi'an 710049)

ABSTRACT A n adaptive predictive Pl controllor based on neural networks for
electrohydraulic servo systan ispresentedw ith regect to its complex nonlinearities and un-
certainties Themethod can be realized by a parallel structurew hich is composed of a real-
time controller for real- time control operation, apredictive controller for regulation of con-
trol paraneters and a supervising mechanisn to detem ine w hether or-not the realtime con-
troller is replaced by the predictive controller according to thevariations'of control perfor-
mance Thus, the real- time controller can be adjusted-indegpendently of /the real operation
of the controlled systam by introducing neural networks-as predictive model and predictive
ocontroller. It avoids the difficulty of the real- /time control-in control methods based on neu-
ral networks, thusmakes the on- -line learning control of complex ‘systam s possible The
learning ability of neural networks enablesthe predictive model to be modified on- line to
simulate the behavior-of the controlled systam, and makes the predictive controller ad-
justable adaptively to variation of the-system dynam ical properties Simulation results damon-
strates its satisfactory control performance and it has been applied to a electrohydraulic servo
structural testing system w'ith ‘success

KeyW ords Electrohydraulic Servo systans N eutral networks A daptive control

BIASESTMATION RESEARCH OF FAULTDETECTION

INL IQUID ROCKET ENGINE

HuangM inchao and Chen Qizhi
(D et o Aerogpace Technology, N ational University of D e ense Technology, Changsha 410073)

ABSTRACT Two accumulative error indices are defined as the discernment sig-
nals of the fault detection in a liquid propellant rocket engine T he biases of the fault detec-
tion are selected by w ay of the interval estimationsof the discernrment signals, and the opera-
tion conditionsof the rocket engine aremonitored on the basisof the biases derived from the
interval estmations M oreover, themaximum optimal questionsof the fault ilation thresh-
olds are considered w ith the aid of the probability density function for the discernment sig-
nals of thefault iolation The data analysisof the test firingsin a large turbo- pump fed lig-
uid rocket engine demostrates that the estimation techniques of confidence interval can im-
prove fault detection time compared to the current engine redlinemonitoring systan. In the
detection of anomalous test firings, both of the accumulative error indices correctly detected
all faults In the detection of nommal ones, no false alam sw ere indicated by the first accumu-
lative error index, w hile only one false alaimm w as indicated by the second accumulative error



