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Thermal Performance Analysis of Steam Jet Refrigeration System under Non Design Conditions
Zhao Yaqian Zhou Feng Ma Guoyuan Yan Xianghui
( Department of Refrigeration and Cryogenic Engineering, Beijing University of Technology, Beijing, 100124 )

[ Abstract]  As an environment-friendly system, the steam jet refrigeration system can use low grade industrial waste heat or
solar energy as driving heat source, which has attracted extensive attention of researchers. In this paper, the thermodynamic process
of steam jet refrigeration system is analyzed, the thermodynamic model of the system and its main components is established. The
ejector injection coefficient, the coefficient of performance of the system and the system cooling capacity under design conditions
(generation temperature 140 ‘C, evaporation temperature 10 ‘C, condensation temperature 26 ‘C ) and non-design conditions are
studied. It is found that with the generation temperature increasing from 130 °C to 150 'C, the cooling capacity of the system
increases. The injection coefficient and the coefficient of performance of the system first rises and then declines. They reach the
maximum under the design conditions; with the increase of evaporation temperature, they all increases. The evaporation
temperature increased from 2°C to 22°C, and the injection coefficient increased by about 0.6 times; There is a critical point for the
condensation temperature. With the generation temperature increasing, the injection coefficient, the coefficient of performance of
the system and the refrigeration capacity are almost constant when the condensation temperature is lower than the critical point.
Otherwise, they decrease rapidly when the condensation temperature exceeds the critical point. Besides, with the generation
temperature increasing, the critical value increases. The generation temperature rises from 120 C to 140 C, and the

corresponding critical points rise from 20°C to 24°C respectively.
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