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Investigation of ejector mixing efficiency in ejector expansion refrigeration cycle with
condenser outlet split

Faculty of Mechanical Engineering, Shahid Rajaee Teacher Training University, Tehran, Iran

Sh. Alyari Shourehdeli

Abstract

In this paper, the mixing efficiency of the ejector in the ejector expansion refrigeration cycle with condenser outlet split using R134a
as refrigerant is investigated. Considering the effects of non-equilibrium expansion of the flow in the primary nozzle, a correlation
has been derived with the aid of available experimental results to correct the mass flow rate resulted from the homogeneous
equilibrium model. Two thermodynamic models, one based on the mixing pressure correction and the other based on the secondary
flow velocity correction, have been compared. According to the experimental results, in the model based on the mixing pressure
correction, mixing efficiency is in the range of 0.09 to 0.32 and in the model based on the secondary flow velocity correction, mixing
efficiency is in the range of 0.03 to 0.3. However, in thermodynamic analysis of the ejector expansion refrigeration cycle, the mixing
efficiency is considered in the range of 0.7 to 0.9. The results of thermodynamic analysis based on the mixing efficiency obtained
from the experimental data showed that there are temperature ranges for condenser, low-temperature evaporator and high-
temperature evaporator in which the ejector is not able to supply secondary flow. However, in the same temperature ranges,
thermodynamic analysis with mixing efficiencies in the range of 0.7 to 0.9 shows that the ejector has the ability to supply secondary
flow.

Keywords: Ejector expansion, Mixing efficiency, Non-equilibrium, Coefficient of performance.
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