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DESIGN AND CALCULATION OF COMPOSITE AIR-COOLED BLADES
IN A HIGHLY-LOADED TRANSONIC TURBINE
Deng Huayu, Liu Cunlu, Luo Mingjun, Liu Yufang, |Peng Qingming|
( Gas Turbine Establishment)
Sheng Rongchang, Gao Yuhua, Hu Zhiqing (Nanhua Powerplant Research Institute)
Wang Huage, Li Xingheng, Zou Xueyan (Shenyang Aeroengine Research Institute)
ABSTRACT A set of calculation methods is presented for predicting coolant
mass flow distribution, temperature rise heat transfer coefficients (internal and external) and
temperature field of transonic turbine blades with impingement—onvectionilm cooling. Vari-
ous air-cooled schemes has been calculated, in result four internal air—cooling structures in
turbine blades have been chosen accordingly and designed elaborately. T he results of calcula—
tion according to actual parameters are compared with the measured wall temperature distri—
butions over turbine blades. M aximum and minimum deviations of the local wall tem perature
over the turbine vanes and blades are 9. 8% and 2%, 6.4% and 1. 3% respectively. The
methods are verified to be credible and accurate.

CALCULATION OF COOLANT FLOW AND HEAT TRANSFER
INSIDE COMPOSITE AIR-COOLED TURBINE
Deng Huayu, Liu Yufang, Luo Mingjun, |Peng Qingming|
( Gas Turbine Establishment)

ABSTRACT A calculation method”is_presented \for iterative solution of the
coolant mass flow distribution, temperature rise and internal heat transfer coefficient inside

composite aircooled turbine blade. An.numerical example is given' The effects of rotation on
coolant flow and heat transfer are discussed:--The-method has been successfully applied to the
design of air—cooled turbinecblades for HPPSARP project, and it can also be used in model
modification and calculation check:

NUMERICAL STUDY OF CONDUCTIVE TEMPERATURE
DISTRIBUTION AND RECURRENCE RELATION

IN TRANSIENT COMPUTATION
Zhu Gujun, Ji Shouli, Yang Fan
(Beijing University of Aeronautics and Astronautics)

ABSTRACT The numerical analysis of steady and unsteady conductive tempera—
ture distributions of turbine disk and blade is presented as part of HPPSARP project. It con-
sists of two-dimensional (plane and axisymmetric) and three-dimensional problems. T his pa-
per gives a summary illustration of its feactures and emphasis on the stability of time recur—
rence relations in transient computation. A variable weighted coefficient to summarize the dif-
ferent time schemes is proposed in the developed computing program. It is favourable to im-
prove the accuracy and restrain the oscillation in calculation. Some numerical examples are
given to verify the characters of different schemes.



