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Comparative Study of Tip Clearance Loss
in Impulse and Reaction Turbine Cascades

Kyungwook Park* - Eunhwan Jung** - Seungjin Song*

ABSTRACT

Korea Aeronautics Research Institute (KARI) is developing a turbo pump that has 1-stage impulse
turbine and relatively high tip clearance for safety. The objective of this research is to investigate the
effect of reaction on tip clearance loss in axial turbines. Both cascades were tested in a subsonic wind
tunnel. In each cascade, total pressure was measured for tip clearance ranging from 1% to 20% of
chord. In results, increasing tip clearance, total pressure loss in reaction turbines is continually
increased but impulse turbines keep almost same level of mass averaged total pressure loss. When tip
clearance becomes more than 10% of chord, mass-averaged total pressure loss in impulse turbines is
less than in reaction. This means that when tip clearance is more than 10% of chord, impulse turbines

have better efficiency than reaction turbines.
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Table 1. Blade Geometry
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(Flow coefficient)
B, (Inlet angle) 61.5° 42.18°
B, (Exit angle) 61.5° 64.03°
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Fig. 1 Measurement Location
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Fig. 2 Downstream Total Pressure Loss Contour in
Reaction Turbine
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Fig. 3 Downstream Total Pressure Loss Contour in

Impulse Turbine
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Fig. 4 Mass-averaged Total Pressure Loss Coefficient
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