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Performance analysis of CO; refrigeration cycle with two-phase ejector

Yoon-Hwan Lee¥

Abstract - The CO: refrigeration cycle is expected to reduce the compressor work and
increase the COP by applying two-phase ejector as a device for the recovery of
dissipated expansion energy. In this study, the performance of the cycle was simulated
and effects of the ejector shapes on the performance of the COg refrigeration cycle were
investigated. The following results were obtained through the cycle simulation. The
COP of the CO: refrigeration cycle with two-phase ejector flow which expansion is
occured in the isentropic manner is increased by a maximum of 24 % than the basic
cycle with expansion valve. If the velocity nonequilibrium in the mixing process is
assumed, the COP of the cycle is increased with the increase of the length and the
decrease of the section area of the mixing tube. The best cycle performance is obtained
when the divergent angle of diffuser is 7.

Key words : COy(°]2t8lgtA), Coefficient of performance(A%A <), Simulation(A1E@)A),
Two-phase ejector (2472 &)

e Ao Re : Reynolds number
. r : Angle
A @ Cross sectional area s * Entropy
D : Diameter t : Temperature
d : diameter of droplet z . Axial distance
h : Enthalpy u : Velocity
L : Length 7 : Efficiency
m ! Mass flowrate o : Density
p ! Pressure
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diff : Diffuser
e . Entrainment, Evaporator
1 @ Liquid phase of motive flow
m : Motive
t @ Mixing tube
s © Saturation
v . Vapor phase of motive flow
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Fig. 1 Schematic of two-phase ejector CO;
refrigeration cycle

Fig. 2 P-h diagram of two-phase ejector CO,
refrigeration cycle
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Fig. 4 Schematic of two-phase ejector flow
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