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A non-iterative algorithm for one-dimensional analysis of ejector performance
in critical operational regime
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Abstract

Ejector refrigeration systems are less power intensive when compared to conventional refrigeration systems, mainly due to their ability to use low-
grade heat sources to reduce electrical power requirements. The performance of these systems is largely dominated by the performance of the ejector.
Therefore, it is essential that the performance characteristics of the ejector are predicted by using a mathematical model. In this paper, a non-iterative
algorithm for the one-dimensional analysis of ejector performance in critical operational mode is proposed. Moreover, using flow parameters is
proposed for estimating loss coefficient in the mixing process rather than using geometrical specifications of the ejector. In order to consider the
influence of the flow parameters, an empirical relation is obtained from the existing experimental data. The effectiveness of the proposed model is
validated by four experimental results that include different working fluids and ejector geometries. The results show that the proposed model has
better performance in predicting the cross-sectional area of the constant-area section and entrainment ratio than other one-dimensional models. The
accuracy of the present model in predicting the entrainment ratio is close to the two-dimensional shock circle model.
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Fig. 2 Schematic diagram of ejector performance [8]
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Fig. 4 Comparison between the present model prediction and the

experimental data of Huang et al.[6] for the ejector area ratio
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Fig. 6 Comparison between the present model prediction and the
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Fig. 9 Comparison between the present model, the experimental data
of Aphornratana et al. [9], and shock circle model [7] for coefficient
of performance at boiler temperature 110 °C
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Fig. 10 Comparison between the present model, the experimental data
of Aphornratana et al. [10], and shock circle model [7] for the cooling
capacity at condenser pressure of 150 kPa
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Table 1 Comparison of performance between theoretical models and experimental data of Hemidi et al. [14]
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Table 2 Comparison of performance between theoretical models and experimental data of Chen et al. [3]

ER = (theory-experiment)/experiment
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