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AN EXPERIMENTAL STUDY OF TIP CLEARANCE EFFECTS

ON THE PERFORMANCE OF AN AXIAL TRANSONIC TURBINE
Huang Zhonghu, Wang Yueqi (Shemyang Aeroengine Research Institute)
Yang Jingfu, Ren Rugen (Gas Turbine Establishment)

ABSTRACT In order to investigate the effects of the rotor blade tip clearance on
the performance of a highlydoaded axial turbine, a single—stage axial transonic scaled-down
turbine with low aspect has been tested with four rotor tip clearances. The reduced revolu—
tions of the turbine vary from 80% to 110% and the turbine total pressure ratios vary from
2.0to 4.0.

The experimental results are presented and analysed in the paper. The tip clearance ef—
fects on the turbine efficency are predicted with five empirical and semiem pirical and the re-
sults predicted fomulas are compared with the present experimental results. The experimen—
tal results show that the effect of tip clearance on the turbine efficiency is significant, but that
on the turbine inlet mass flow is small. When tip clearance increases from 1. 054% to
2.823% , the turbine efficiency decreases by 5.0% at the design point, but the mass flow in-
creases only by 0.54% .

EFFECT OF VANE AND BLADE NUMBERS

ON PERFORMANCE OF TRANSONIC TURBINE STAGE
Han Jianyuan and Shi Jing (Nanhua Powemplant Research Institute)
Cheng Xinhua (Gas Turbine Research Institute)
Wang Yueqi and Zhou Shiying  (Shengyang Engine Research Institute)

ABSTRACT T he parameters, such as throat-area,) trailing edge block ratio and
profile turning angle at trailing-edge, ~has been investigatéd with change of vane and blade
number, namely 29, 26 vanes and 47,52, 42 blades. The results of the effect of the vane
and blade numbers-on themass flow; reaction-and efficiency of transonic turbine stage are an—
alyzed.

DESIGN OF AN APPROXIMATELY CONSTANT DEGREE

OF REACTION TURBINE STAGE
Cui Jiya, Lin Pingji, Li Yuchun
(Beijing University of Aeronautics and Astronautics)

ABSTRACT This paper is a successful trial of an approximately constant reac—
tion stage designed by through-low streamline curvature method for the first time tension
splines. The tip to root reaction difference within 0. 1 is attained mainly by the nozzle vanes
with positive lean angle of 15%at leading edge and a reverse to usual exit angle twist of
11.6 To avoid undesirable tip clearance increase in hot running state which would lead to
excessive leakage loss, the shroud diameter is kept essentially constant with only a slight ta-
per from nozzle inlet to axial clearance mid—section and then turning outward to the rotor
shroud constant diameter. The variations of main gasdynamic parameters, total pressure loss
coefficients and stage efficiency along the blade height are shown in figures together with
those for a corresponding conventional stage of same meridional geometry for reference pur—
pose which is seen giving even a little ( 0. 20%) higher efficiency. N evertheless, owing to lack
of accurate loss model, especially in regard to leakage loss and shock loss, the efficiency re—
sults including their comparison are subject to experimental verification, although the design
of constant reaction in general is credible.



