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Performance Characteristics and Prediction on a Partially
Admitted Single-Stage Axial-Type Micro Turbine

Chong-Hyun Cho, Soo-Yong Cho, Sang-Kyu Choi
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ABSTRACT

For axial-type turbines which operate at partial admission, a performance prediction model is developed.
In this study, losses generated within the turbine are classified to windage loss, expansion loss and mixing

loss. The developed loss model is compared with experimental results. Particularly, if a turbine operates at a
very low partial admission rate, a circular-type nozzle is more efficient than a rectangular-type nozzle. For
this case, a performance prediction model is developed and an experiment is conducted with the
circular-type nozzle. The predicted result is compared with the measured performance, and the developed
model quite well agrees with the experimental results. So the developed model could be applied to predict
the performance of axial-type turbines which operate at various partial admission rates or with different

nozzle shape.
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Table 1. Basic configuration parameters of the rotor

Design Parameters Rotor
Blade height (H: mm) 20.0
Chord (c: mm) 120
Pitch (s) 6.47
Number of blade (N) A
Tip diameter (Do: mm) 80.0
Inner diameter (Dit mm) 60.0
Aspect ratio (H/c) 167
Solidity (s/c) 0.4
FHHAHKE HOA, M4=, 2006
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Fig. 2 Picture of tested turbine rotor
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Fig. 3 Schematic diagram of experimental apparatus

Table 2. Degree of accuracy on measuring device

Megs e Models Accuracy
equipment
HEM200-LS3| | s than 05% @ % FS
Flowmeter | Hastings 0~1500L/min air
Instruments
SB-50L +0.03 %
Loadcell CAS Max. 50k gf
ACT-3 +0,0015 %
RPM gauge|  pronarch Max. 20,000 RPM
Pressure 811 FMG  |Less than 0.25% @ % FS 150
gauge Sensotec psi gauge
Agilent o
DAQ U970A 0.0035%
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