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Numerical Simulation and Experimental Investigation on

Performance of Air Turbine Starter
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Abstract:In order to improve the performance of an air turbine starter, the aerodynamic performance and flow
field details of the air turbine starter are studied by combining numerical simulation and experiment. The
numerical simulation results show that there is obvious flow separation inside the inlet elbow, leading to poor
uniformity of the downstream flow field. There is a certain boundary layer separation on the surface of the
guide vane and rotor blade, and the flow field is relatively poor because the smooth flow is not fully
considered in the exhaust frame. The comparison between the numerical simulation results and the
experimental results shows that the air flow rate obtained by numerical simulation is about 1.90% lower than
that of the experiment, and the turbine power is about 1.04% higher. Generally speaking, the numerical
simulation is in good agreement with the experiment, and this numerical simulation method has a high
accuracy to study the air turbine starter. The performance of the air turbine is significantly improved by the
optimized design of the guide vane. The power of the air turbine is increased by 14.2% compared with the
prototype.
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Fig.5 Schematic diagram of air turbine starter test bench
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Table 1 Design point conditions :3(5)
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Table 2 CFD calculation results of starter performance

at different speeds under design conditions
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Table 3 Comparative analysis of experiment and CFD results

T i/ HEH 45%F HUE /kPa it/ (kges ') i h )%/ kW
(remin™") L CFD 200/ % N CFD 20/ % N CFD 2250/ %
24 035 433.9 433.9 0.00 1.71 1.693 —1.00 114.34 115.54 1.04
25875 433.9 433.9 0.00 1.71 1.696 —0.80 116.53 116.87 0.29
28 126 434.6 434.6 0.00 1.72 1.687 —1.90 117.68 117.51 —0.14
29 970 434.9 434.9 0.00 1.72 1.687 —1.90 117.14 117.74 0.51
32 007 435.1 435.1 0.00 1.71 1.688 —1.30 115.98 116.35 0.32
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