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TECHNICAL NOTES
INFLUENCE OF RADIATION HEAT LOSS OF ENCLOSURE

ON WALL TEMPERATURE OF JET NOZZLE
Zhang Qingfan, Wu Yanming, Zou Jianjun
(Narwjing Aeronautical Institute)

ABSTRACT Using the apparent emissivity, the net heat loss of the radiation
from the enclosure surface due to passing through the open end of the enclosure was
calculated. The influence of the net heat loss on surface temperature was also discussed.
Results showed that the net heat loss on the downstream side of the jet nozzle could reach 20

30% of total heat flux. Therefore it can not be neglected in calculating the wall

temperature.

NUMERICAL ANALYSIS OF AERODYNAMIC L.OSSES

IN FILM- COOLED VANE CASCADE
Jiang Tao, Fan Weihong, Liu-Songling
(Northwestern Polytechnical University')

ABSTRACT " Intergal Boundaryd.ayer Parameter" method based on a 2-
dimensional film—cooling flow and-heat+transfer prediction’program ST ANCOOL is provided
to predict the aerodynamic losses-in the film-€ooled vane cascade. The comparison of the
numerical analysis with the corresponding experimental data demonstrates that the present
method is more suitable to the case when blowing rates are low or the film cooling is located
at thick local boundary layer: Finally this method is compared with another loss predicting
method, named "T OQTLOS", and it is concluded that both methods have their own advantages

and extent of application. In practice it is reasonable to use the two methods in combination.

EXPERIMENTAL STUDY ON HEAT TRANSFER

OF SEPARATED IMPINGEMENT JETS IN SHORT DISTANCE
Kang Ying, Qiu Xuguang, Zhou Wei
(Beij ing University of Aeronautics and Astronautics)

ABSTRACT In actual cooling construction of turbine blade the relative distance
between circular jets ci/dn is less then 3 and the relative distance of nozzle exit to target
surface is also less than 3. But the available empirical formulas were achieved on the basis of
very large range of these geometric parameters. Obviously, these formulas may be inaccurate
in the practical narrow range of these paremeters, in particular when the temperature of the
turbine is very high, and on the surface of the blade exist many rows of film-eooling holes.
So an experimental research on the heat transfer of impingement jets has been carried out in

the actual range of the geometric parameters and new empirical formulas have been
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established, which can be applied to the turbine blade of the advanced aeroengine.

A NEW WAY TO SOLVE STEADY CREEP PROBLEM

WITH FINITE ELEMENT METHOD
Mu Xiaying and Wang Jiwei
(Xi @n Jiaotong University )

ABSTRACT In this paper, a new way to solve steady creep with finite element
method is presented for temperature-dependent material properties of symmetric body.
According to different material properties, initial strain rate method and general tangential
stiffeness method are provided. A computing program is compiled. Some examples are

analy sed numerically to check its convergency and applicability.

ON ENGINE PARAMETER ESTIMATION

WITH FLIGHT TEST DATA
Fan Siqi and Rong Xiangjun
(Northwestern Polytechnical Universtity)
Li Shuren and Xin Xiaowen
(Flight Test Research Institute)

ABSTRACT T his paper introduces the parameter ‘estimation research for the
turbine inlet temperature and compressor exit pressure by using the engine variables
measured under the different flight-eonditions. The parameter estimation method is multiple
linear regression analysis’ The independent-variables in the regression equations have been
selected from six-measured engine variables-based on the comprehensive optimal principle
about variable selection. The regression models which have been established only include
three measured engine variables. The curves of the parameter estimation results shown in
this paper demonstrate that the estimation accuracies of these models are satisfactory. This
paper also presents the data treatment methods of engine variables recorded on-ine with

special equipment.

AN AERODYNAMIC DESIGN PROGRAM

FOR CONTRA- ROTATING TURBINE CASCADES
Cai Ruixian and He Yongmei
(Institute of Engineering Thermop hysics)
Wei Xinglu
(Beijing University of Aeronautics and Astronautics)

ABSTRACT An extremely simple, rapid and universal turbine cascade design
program is developed for contra<otating turbine cascades. With its simplest operating
condition, only four data are necessary to be input for obtaining the geometry of a good
enough cascade. They are just the input data for designing a cascade— the inlet M ach number
and flow angle, the outlet Mach number and the specific heat ratio of working substance.

Therefore, it means that the design can be accomplished without any additional human



