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Performance analysis of a cold-air forced circulation type showcase
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Abstract In this study, a simulation program was developed, which predicts the performance of cold-air forced
circulation type air cooled showcase. The showcase has an excellent display effect in addition to preserving the
grocery. In the program, the compressor was analyzed using performance data supplied by the manufacturer and
the capillary tube pressure drop was analyzed using a homogeneous model. The evaporator and condenser were
analyzed by dividing the heat exchangers into small elements, where energy balance and appropriate heat
transfer correlations were used. A showcase model with two 3/4 HP compressors, capillary tubes of 1.6 mm
inner diameter, a fin-and-tube evaporator and condenser was tested, and the results are compared with the
predicted values. It is shown that both evaporation and condensation temperatures are adequately predicted by

the program.

Key Words : Showcase, Forced Circulation, Refrigeration Cycle, Simulation

Nomenclature U : overall heat-transfer coefficient, W/m*K
. H 3
A : cross-sectional area of tube, m’ v : specific volume, m’/kg
D : inner diameter of tube, m V : velocity of refrigerant, m/s
f : friction factor, dimensionless w 1 work, W
h : enthalpy, kl/kg W : mass flow rate, kg/s
L : length of increment, m u : viscosity, Pa‘s
P : pressure, Pa n : efficiency
Q : heat transfer rate, W .
subscript
Re : Reynolds number
T : Temperature, C ref : refrigerant
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[Fig. 1] Photo of a refrigerated showcase
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[Fig. 2] Schematic of forced circulation type showcase
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[Fig. 3] Refrigeration cycle of a showcase
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[Fig. 4] Mass flow rate of compressor (Aspera T2168K)
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[Fig. 6] Simulated refrigerant flow rate in a capillary tube
compared with ASHRAE data
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