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Abstract

The turbine performance test of an axial-type turbine is carried out with various axial gap distances between the stator and
rotor. The turbine is operated at the low pressure and speed, and the degree of reaction is 0.373 at the mean radius. The
axial-type turbine consists of ons-stage and 3-dimensional blades. The chord length of rotor is 28.2mm and mean diameter of
turbine is 257.56mm. The power of turbo-blower for input power is 30kW and mass flow rate is 340m’/min at 290mmAq
static-pressure. The RPM and output power are controlled by a dynamometer connected directly to the turbine shaft. The axial
gap distances are changed from a quarter to two times of stator axial chord length, and performance curves are obtained with
7 different axial gaps. The efficiency is dropped about 5% of its highest value due to the variation of axial gap on the same
non-dimensional mass flow rate and RPM, and experimental results show that the optimum axial gap is 1.0-1.5Cx.
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Table 1. Turbine specifications on the design point

HStages) 1
Y 27 754 (@) 373°
AT (@ = ) 1.68
R = (hi-ho)/(he-hp) 0.373
¥ = 2w 2.55
A (Dy) 257.56mm
Mass Flow 1.88 kg/sec (4.1 Ib/sec)
Turbine Inlet Temperature 293.1 K (527.6 R)
Inlet Total Pressure 104.87 kPa (15.21 psi)
Expansion Ratio(Py/Py) 1.012
Exit Temperature 290.7 K (523.4 R)
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Fig. 2 Stator profile developed with C4 profile
along the radial direction
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Fig. 4 Schematic diagram of turbine performance test
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Fig. 8 Contour of total-to-total efficiency with input power
and flow coefficient
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