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Abstract E 47308
A steam jet refrigeration cycle is one of the distinctive appliances that can be used the low grade
thermal energy (100°C-200°C) to produce useful refrigeration. However, the drawback of this cycle
is its relatively low COP when compared to the other types of refrigeration cycle. Past researches
showed that the, system’s COP is dependent on the ejector. Therefore, performance and design of
the ejector must first be considered. The clear understanding of the flow behavior and mixing
process inside the ejector are necessary. Currently, due to the rapid development of computational
fluids dynamics (CFD technique), the flow behavior and mixing process inside the ejector can be
proposed graphically by the filled contour of Mach number. This helps to improve the ejector’s
performance efficiently.

The aim of this study is to investigate the performance of an ejector used in a steam jet
refrigeration cycle. The steam ejector’s performance was investigated experimentally and
numerically (using CFD technique) at various operating conditions (boiler saturation temperature,
evaporator saturation temperature, and condenser pressure) and various primary nozzle’'s throat
size. Performance of the steam ejector was evaluated in the term of an entrainment ratio and a
critical condenser pressure. In the experimental part, the experimental steam jet refrigerator was
tested to provide the actual steam ejector’s performance. Meanwhile, in the numerical part, two
commercial CFD software packages, Gambit 2.3 and FLUENT 6.3 were used to develop the ejector
model and to provide the simulated steam ejector’s performance. Two turbulence viscosity model,
relizable k-¢ and k-w-sst were used. The simulated results were validated with the experimental
results to ensure that the ejector model was correctly developed. The simulated results showed the
similarities in the ejector’s performance characteristics were found to be not more than 10% when
compared to the actual values.

Graphical contours of Mach number obtained from CFD technique were employed to
explain the flow behavior and mixing process inside the ejector. It was used to explain the effect of
interested parameter on the ejector’s performance. It found that the entrainment ratio was related to
the size of converging duct and a critical condenser pressure was related to the location of 2nd
series of oblique shock.

Overall, it can be concluded that the CFD technique is an efficient tool in predicting the
steam ejector’s performance. In addition, it also provides a better understanding of the flow and
mixing process inside the ejector.

Keywords: Jet refrigeration cycle, Ejector, Heat-powered refrigeration cycle, COP, Flow
visualization, CFD.
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