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(Hebei Key Laboratory of Low Carbon and High Efficiency Power Generation Technology,
North China Electric Power University, Baoding, China, Post Code: 071003)

Abstract: To investigate the condensation flow characteristics and shock wave evolution law in the low-
pressure stage of mixed working fluid turbines for supercritical water gasification hydrogen production
technology , a two-dimensional cascade channel was established. Five different working fluid compositions
with CO, mass fractions of 0% , 10% , 20% , 30% and 40% were set up. A self-programmed two-com-
ponent condensation model was employed to numerically simulate the H,0/CO, mixtures in the turbine
low-pressure region. The condensation flow characteristics and associated shock wave effects of mixed
working fluid in 2D cascade were studied. The results demonstrate that as a non-condensable gas, CO,
inhibits the condensation process of mixed working fluid. In the process of CO, content increasing from

0% to 40% , the partial pressure of H,O is reduced gradually, condensation velocity reduces, condensa-
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tion position moves backward, the droplet growth zone area is decreased by 37.56% , and the maximum

humidity in the flow path is reduced from 0.048 6 to 0.02 87. Increasing CO, content reduces water va-

por condensation quantity, and associated condensation latent heat release leads to diminished pressure

pulsations that weakens the interference effect on aerodynamic shocks, thereby intensifying shock wave

effects in the cascade channel. Variations in CO, content alter both the water vapor condensation location

and corresponding pressure pulsation position, ultimately modifying the shock wave morphology on the trai-

ling edge of cascade.

Key words: mixed working fluids, transonic cascade, non-equilibrium condensation, shock wave evolution
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