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dry/dt = RTb/(Vb *po) (1+ o) (Qoo-  Toq) (4)
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geed and accuracy, and has good convergence

Key words Turbojet engines Performance analysis Real-time simulation
M athematical models

TRANSIENT PERFORM ANCE SM ULATIONOF ALARGEL IQUID

ROCKET ENGINE UNDER FAUL T COND ITIONS
Wu Jianjun, ZhangYulin, Chen Qizhi
(1stDept , National University of D & ence Technology, Changshe 410078)

ABSTRACT A non-linear dynamicmathenatical model for a large liquid rocket engine
has been established, w hich comprises normal models and fault models based on large liquid rocket
enginew ith turbo-pump system. T he transient performance simulation has been performed under
fault conditions according to jump input of various fault modes such asmain valve fault, pipeline
leakage, pipeline blockage, pump efficiency losses, turbine efficiency losses, which-have occurred
in previous hot-fire testsor will be possible to occur in future A daptive Runge- Kuttamethod is
employed to smulate The calculated results show that the established model is accurate and rea-
nable The numerical method can simulate effectively the-transient performance of the faults
Simulation results are also discussed and analysed in-detail ~Thework\lays the foundation for fur-
ther study on choice of fault modes, fault detectjon and diagnosis based on the model

Key words L iquid propellant rocket engines Dynamicmodels M athematical models
Fault detection” Fault-diagnosis

SM ILEARITY ANALY-SISAND NUWM ERICAL SOLUTION
OF N: SEQUATIONSFORLAM INAR ALOW

IN AL ROTOR- STATOR SY STEM
Feng QingandL iu Songling
(7thDept , ‘N orthwestern Polytechnical U niversity, Xi'an 710072)
Zhou Bin (Xi'an Oil College)

ABSTRACT The similarity analysis for the N -S equations and the boundary condi-
tions of a rotor-stator systam has been completed w hich show s that the flow field is depedent on
fiveparameters such as inlet flow coefficient, rotational Renolds number, gap ratio, shroud-clear-
ance ratio and inlet diameter ratio The numerical resultsfor the laminar flow field in the system
with an axial inflow and a radial outflow have been obtained by the SM PL E method It is shown
that the gap ratio and the shroud have a great effect on the existence of the rotational core; and the
core tends to take form and increase its rotational peedw ith decreasing the flow coefficient orw ith
increasing the rotational Renolds number. For the closed rotor-stator system the resultsare in good
agreament w ith earlier work done by the other authors Both the similarity analysis and numerical
computation have testified the conclusion that the radial velocity is dominated by inertial term s and
the tangential one is dom inated by both inertial and viscous temm's Them inimum of the flow coeffi-
cient required to prevent the ingressof gas into the rotor-stator cavity has been calculated, and its
linear relation with the rotational Renolds number has been found, which is consistent with the
published experimental data very well

Key words W heels (M achine elenents) A ircraft engines A ir flow
N umerical olution of N- S equation



