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ON AEROELASTICITY AND AEROACOUSTICS OF PROPFAN
Sun Xiaofeng and Hu Zongan
(Beijing Institute of Aeronautics and Astronautics)
Abstract

Aeroelasticity and aeroacoustics of propfan are two keys to development of propfan,The
achievements in researches on these subjects are reviewed with the emphasis on the theoreti-
cal models and the related numerical techniques, Some comments and proposals for further

researches on them are presented,

PERFORMANCE PREDICTION OF A PROPFAN
Tang Diyi
(Northwestern Polytechnical University)
Liu Yumin
(Yanliang Aircraft Institute)
Abstract

The airplane/engine performance matching of (a propfan requires \that the engine perfor-
mances’are evaluated over the entire range of Mach-numbers and altitudes, The problem of
the critical engine sizing requirements-is considered firstly, an aerodynamic model is then
provided to estimate the propfan efficiency trend and to-determine the pressure drop in each
expansion unit under-the off-design\ conditions, ~Based on this model, two curves, 7g=
f(SHP/D2)and ngg=1£(J); are recommended to reduce the propfan efficiency map, and a re-
distribution curve of the generalized pressure ratio over each expansion unit is obtained,
According to these curves the off-design performances of a propfan,inclusive of the flight,

take-off, and throttle characteristics, are predicted,

AERODNYAMIC AND ACOUSTIC OPTIMIZATION

IN PROPFAN DESIGN
Zhu Nianguo and Chen Maozhang

(Beijing Institute of Aeronautics and Asironautics)
Abstract

Integrated design is the main feaiure of advanced propfan design, From this point of
view, methods adopted for aerodynamic and acoustic design of propfan are reviewed, com-
ments on their application in propfan optimization are made, principles of selecting design
parameters, such as power loading, number of blades, blade tip speed, airfoil section and
shape of nacelle,are considered, The main ohjects of aerodynamic and acoustic optimization and

the possible performance improvements obtlained from the optimization are pointed out, The
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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,



