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Thermodynamic analysis of a new hybrid-ejector heat pump and comparison
with the hybrid heat pump
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ARTICLE INFORMATION ABSTRACT

Original Research Paper One of the conventional methods to improve the heat source utilization is using heat pumps that
Received 05 June 2017 consume low temperature waste heat sources as the input and increase their temperature and so, the
Accepted 26 July 2017 quality. In this article the effect of using ejector on the thermodynamic performance of the hybrid heat

Available Online 25 August 2017 pump is evaluated. With simulation of the new hybrid-ejector heat pump in the EES software, first the

Keywords: effect of the ejector mixing section diameter on the results is analyzed and it is concluded that a

Hybrid heat pump diameter of about 15 mm leads to the primary energy ratio (PER, the ratio of useful thermal energy
Waste heat recovery output to the total initial heat energy input) and second law efficiency of the heat pump to reach
Compressor exit temperature maximum and the exit temperature of the compressor to remain minimum. Next, PER, second law

Compressor exit pressure

AMITOnTaater efficiency and the compressor exit temperature of new heat pump are compared with those of the

conventional hybrid heat pump at the same amount and temperature as the input heat. The results
showed that the PER and second law efficiency of the new layout is maximum 10 percent and about 18
percent higher than those of the hybrid cycle respectively. It is also observed that with considering the
restriction in compressor exit temperature, in new system, it is possible to increase the temperature of
input heat 35°C more compared to the increase that can occur in the hybrid system. Finally, the analysis
of the relative exergy losses in the components of the systems revealed that in the new layout, the
relative exergy losses of throttling valve, desorber, compressor and absorber were reduced and
improved the performance of this cycle.
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Fig. 1 Layouts of the analyzed systems a) hybrid heat pump b) hybrid-
ejector heat pump
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