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Figure 1 Meridional view of radial inflow turbine
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Figure 2 One dimensional design

flowchart of radial inflow turbine
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Table 1 Main design parameters of

radial inflow turbine
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Table 2 Comparison between CFD calculation

results and one-dimensional design parameters
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Figure 3 Pressure and velocity streamline

distribution of 50% blade heigh
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Figure 4 Variation of the isentropic efficiency

with inlet temperature and rotational speed
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Figure 5 Variation of the output power with inlet

temperature and rotational speed
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Figure 6 Variation of the isentropic efficiency
with pressure ratio for nominal rotational speed
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Figure 7 Variation of the isentropic efficiency

with pressure ratio for 353 K inlet temperature
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Figure 8 Structural diagram of the ORC testing rig
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Figure 9 Photography of the ORC testing
rig based on radial inflow turbine
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Figure 10 Turbine model validation based on experimental data
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CFD Calculation and Performance Analysis of ORC Radial Inflow Turbine
MA Xinling, ZHANG Jingdi, MENG Xiangrui, WANG Cong, PAN Jiahao, QIU Yuheng
(School of Mechanical and Power Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: In order to predict the performance of the designed radial inflow turbine in design and off-design
conditions, the three-dimensional computational fluid dynamics (CFD) simulation of radial inflow turbine was
carried out by ANSYS CFX. The effects of turbine inlet temperature, rotational speed and pressure ratio on its
performance were analyzed, and the CFD simulation results were verified by experimental data. The results
showed that under the design condition, the CFD calculation results were very consistent with the one-dimen-
sional design parameters, and the relative errors of isentropic efficiency and output power were 0.36% and
4.85% , respectively. Under the design rotational speed, the isentropic efficiency reached maximum 77. 6%
with the inlet temperature was 368 K. The output power increased with the increase of inlet temperature, the
isentropic efficiency had a slight change and had high output power when the turbine was operating at 0.9 to
1. 1 of the rotational speed ratio. The pressure ratio had a great influence on the isentropic efficiency of the
turbine. Meanwhile, the turbine could better deal with the change of pressure ratio when operating at the de-
sign rotational speed and design inlet temperature. Taking the pressure ratio, isentropic efficiency and temper-
ature drop as evaluation indexes, the experimental data were compared with the CFD calculation results. The
results showed that the maximum relative errors were less than 10% , which could verify the reliability of CFD
numerical simulation for turbine performance prediction.

Keywords: radial inflow turbine; three-dimensional numerical simulation; isentropic efficiency; output power



