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ABSTRACT

In general, the choking phenomenon occurs due to the flow acceleration of a turbine under high
pressure-ratio. During choking, the total pressure ratio increases without any variation in the mass
flow rate. It is difficult to predict choking characteristics by using conventional meanline analysis,
which utilizes mass flow inlet boundary condition. In this study, an algorithm for predicting the
choking point is developed to solve this problem. In addition, a performance estimation algorithm is
presented to estimate the performance after choking, based on the flow behavior of flow expansion at
the choked nozzle or rotor. The analysis results are compared with 3D CFD analysis and experimental
data to validate this method.
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Fig. 1 Velocity diagram for a rotor.
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Table 1. Results comparison for a 5-stage axial

turbine.
3D CFD 1D meanline | Diff. (%)
Mass 311.877 311.1828 0.22%
fow rate
ER 11.9351 11.9351 0.00%
Eff 09113 0.9364 2.76%
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Fig. 6 Static temperature distribution for a 5-stage
axial turbine.
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Fig. 8 Static pressure distribution for a 5-stage axial
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Table 2. Results comparison of total pressure and
total temperature for a 5-stage axial turbine.

Axial Total pressure Total temperature

position difference* difference*
1 0.00% 0.00%
2 -0.48% 0.00%
3 1.15% 0.64%
4 1.97% 0.63%
5 -1.06% 0.39%
6 -0.17% 0.36%
7 -1.78% 0.53%
8 -0.78% 0.75%
9 3.04% 2.23%
10 3.89% 2.11%
11 0.00% 1.89%
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