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Effect of Tip-Clearance on the Performance of a
Supersonic Impulse Turbine

Eunhwan Jeong* - Hang-Gi Lee* - Pyun-Goo Park* - Jinhan Kim*

ABSTRACT

The effect of tip clearance on the performance of a supersonic impulse turbine was investigated
experimentally. Test was performed using high pressure air in wide ranges of pressure ratio and
rotational speeds. Test revealed that efficiency gradient of the subject turbine at a reference test point
was a very low value of 0.05. Turbine efficiency was varied non-linearly with respect to tip clearance.
It has been found that efficiency gradient is proportional to the cube of rotational speed at a fixed
turbine pressure ratio. It also has been found that efficiency gradient shows its minimum at a

reference test pressure ratio irrespective of rotational speeds.
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Table 1 Turbopump turbine design data

Parameters design Ref. Test Pt.
Corrected speed 667 587
Pressure ratio 14.5 20.2
Velocity ratio 0.25 0.25
Relative Ma 1.69 1.79
Stage loading 43 ~4.7
Dn/D¢* 0.875
b/p* 0.69

= Dn: hub diameter, Dy tip diameter, b: chord, p: pitch
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Fig. 1 Tip clearance settings. ¢/h=2.7, 5.3, 10.7, 21.4%
from the left.
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Fig. 2 Efficiency of supersinic impulse turbine
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Fig. 3 Comparison of turbine efficiency
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Fig. 5 efficiency gradient v.s. corrected rpm
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