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NUMERICAL SOLUTION OF A FULLY-COUPLED MODEL OF
ONE-DIMENSIONAL TWO-PHASE NOZZLE FLOW

Wang Huiyu and Zhang Yuanjun

(Beijing Institute of Aeronautics and Astronautics)

Abstract

A numerical method for calculating a fully-coupled model of one-dimensional
two-phase nozzle flow is described in brief, Governing equations are derived, The
Runge-Kutta-Gill method is adopted to solve the equations numerically, The so-
lution for uniform acceleration of gas phase is utilized as an approximate solu-
tion for the dimensionless distance x*(=x/L)=0 to 0,02,i.e.,uf=¢gx*, The ini-
tial value of g is determined by a trial and error approaech and then checked at
the throat, The solution is continued to the throat-where \the conditions must be
satisfied, To eliminate the singularity of the equation, a superseding variable is
introduced, The computations are performed/ for velocity-lag as well as tempera-
ture-lag of five parsticle sizes _and two ratios of particle to gas flow rates, Tem-
perature, pressure and velocity distributrons—ef-both gas and particle along the
length of the nozzle are also obtained,In addition, variots modes of one-dimen-

sional two=phase nozzle flow have also been briefly reviewed,

DOMINANT FACTOR METHOD FOR ANALYZING DYNAMIC
BEHAVIOUR OF GAS TURBINE

Ni Weidou and Xu Xiangdong

(Tsinghua University)

Abstract

A new proposal-dominant factor method-for analyzing the dynamic behaviour
of gas turbine is suggested by utilizing the results of field identification by
pseudo random binary signal and combining with the theoretical analysis, The
basic concept can be stated as follows,though the dynamic behaviour of gas tur-
bine is different for each operating point,one of the parameters of the gas tur-
bine can be selected as the dominant factor dictating its dynamic response, This
parameter is the partial derivative of air flow rate G, versus speed of the gas

generator rotor n,, that is (3G./dn,) in the compressor chart, Therefore, it is



