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optimization of the blade tip sweep should be determined from both aerodynamic and acous—
tic considerations, and the factors which should be taken into account in integrated or

single optimization are indicated accordingly,

ELASTICITY MODEL FOR SCALING GAS TURBINE PERFORMANCE
PREDICTION
Zhu Xingjian
(Beijing Institute of Aeronautics and Astronautics)
W. F. O’Brien
(Virginia Polytechnic Institute and State University)
Abstract
Before a gas turbine is designed, many candidate designs with different values of de-
sign parameters must be studied, Calculation of design and off—desién performances of pro-
posed engines is needed, hut actual component maps do not exist, In this paper, new scaling
laws are developed and shown to produce component maps and estimaies of new engine perfo-
rmances which are predicted to be close to the actual values, This “elasticity”model is based

on the fundamental operating principles of the components,

EFFECTS OF ALTERNATIVE FUEL COMPONENTS ON
PERFORMANCES OF A GAS TURBINE COMBUSTOR
Wu Wendong, Sha Yingpu, Sun Xiuchan, Yang Jingshang,

Zhang Yanan
(Institute of Engineering Thermophysics)
Abstract

The exchangeahility of gaseous fuel for a gas turbine combustor was investigated expe-
rimentally and analysed in terms of indices Jy and Jj given in ref,(3),

Experimental results show that the effects of the alternative fuel componenets on the com-
bustor exit temperature profile and distribution factor are not significant, It is also found
that the ratio of H/C affects the combustion efficiency quite notably provided the inlet air-
flow is at nomal pressure and temperature, but this effect weakens when the pressure and
temperature of the inlet airflow rise,

A conclusion is made that the index Jj can be adopted to predict gaseous fuel combus-

tion efficiency and thereby the exchangeabhility can be evaluated,

NONSYNCHRONOUS ORBITS IN A FLEXIBLE ROTOR-SQUEEZE
FILM DAMPER SYSTEM
Zhu Changsheng and Feng Xinhai
(Gas Turbine Establishment)
Abstract
The possibility and the regularity of occurrence of nonsynchronous orbits ard investi-
gated based on experiments of a Jeffcott rotor-squeeze film damper(SFD) with/without a cen—

tralizing spring system, The influences of system parameters,such as radial clearance ratio,
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load length,unbalance and centralizing spring stiffness,on nonsynchronous orbits and the re-
lation between nonsynchronous orbits and rotor vibration are studied, It is found that the
centralizing spring is a very effective means to suppress the nonsynchronous ordit,The unba-
lance of the rotor is a main cause for occurrence of the nonsynchronous erbits, ]/2 subsyn-
chronous orbit can be observed no matter whether the bearing parameter is quite small or very
large provided the unbalance of the rotor is large enough, In some cases,the subsynchronous
orbits with many inter loops can be obtained, Analytical and experimental results are found

in good agreement,

EXPERIMENTAL ANALYSIS AND MODIFICATION OF A WINDMILL
FAN FOR PREVENTING FLUTTER
Song Zhaohong, Kong Ruilian, Wei Xinglu, Wang Yuwei
(Beijing Institute of Aeronautics and Astronautics)

Abstract

A Violent vibration emerged in the fan of a 50W wind-driven generator and caused ma-
ny cracks at its surface as the velocity of wind reached about 8-10m/s, Some of the fans
even broke down near the root(about 1/3 length to root), Theoretical and experimental analy-
ses of the faults show that the violent vibration is caused essentially by flutter due to flow
-induced vibration, Therefore, the fan was modified into two new types (FD-| and FD-2)to
prevent the forced vibration and flutter, According to the flutter theory,the attack angle of
the original fan was changed and its weight center was moved ahead so that the madified
fans possessed enhanced natural frequence and decreased reduced velocity,

The modified fan FD-] was investigated by testing on the running car, The windmill
generator with this fan started smoothly and ran very well, When the velocity of wind was
about 8m/s, its maximum power was about 74W , nearly 1.5 time of the original, No flutter

phenomenon occured,

MODEL SIMPLIFICATION FOR A MARINE GAS TURBINE
PROPULSION SYSTEM
Ni Weidou and Lu Siqing
(Tsinghua University)
Abstract

Simplification of the mathematical model for a marine gas turbine propulsion system is
studied by modal analysis,and selection of remained state variables in the order-reduced mo-
del is considered, The dynamical characteristics of the system are evaluated according to the
relationship between the state and the modal variables, The ratio of the output variation to
input variation is obtained from the sensitivity snalysis, and then the state vaviables to be
remained are determined, The modal variables are adopted to simplify the model,finally they
are reduced to remained state variables, Numerical evulation show that this order-reduced

model is much better than the simplified model obtained directly from the state equations,



