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ABSTRACT: The simulation of refrigeration cycle is important since the experimental approach
is costly and time-consuming. The present paper focuses on the simulation of a refrigeration
cycle equipped with a capillary tube-suction line heat exchanger(SLHX), which is widely used
in small vapor compression refrigeration systems. The present simulation is based on funda-
mental conservation equations of mass, momentum, and energy. These equations are solved
through an iterative process. The non-adiabatic capillary tube model is based on homogeneous
two-phase flow model. This model is used to understand the refrigerant flow behavior inside
the non-adiabatic capillary tube. The simulation results show that both of the location and
length of heat exchange section influence the coefficient of performance (COP).
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Table 1 Simulation conditions

Superheating at evaporator outlet 5°C Refrigerant R-134a
Ambient air temperature 25°C Capillary tube inner diameter 0.6 mm
Refrigeration room air temperature -10°C Capillary tube outer diameter 2.0 mm
Air mass flow rate for condenser | 1.5 kg/min Suction line inner diameter 6.0 mm
Air mass flow rate for evaporator| 1.5Kkg/min Suction line outer diameter 9.0 mm
Condenser length 180m Condenser inner diameter 4,0 mm
Evaporator length 75m Condenser outer diameter 4.7 mm
Capillary tube length 25m Evaporator inner diameter 7.2 mm
Suction line length 25m Evaporator outer diameter 8.0 mm
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Table 2 Selected simulation results
SLHX Region(m) No HX 0.00-0.75 050-1.25 | 1.00-1.75 | 1.75-2.50
Condenser inlet pressure(kPa) 979.5 842.3 848.7 854.6 894
Evaporator outlet pressure(kPa) 1585 161.6 161.1 160.7 160.1
Condensing temperature(°C) 38.6 33.13 334 33.64 35.27
Evaporation temperature(°C) -15.84 ~-15.36 -15.44 -155 -15.59
Condenser outlet subcooling(°C) 12.89 TP(x =0.02) 1.02 4.27 9.08
Evaporator outlet superheating(°C)" 5 5 5 5 5
Compressor inlet enthalpy(k]/kg) 245.1 272.6 270.4 268.6 265.2
Condenser inlet enthalpy(kJ/kg) 284.1 3131 3109 309 306.1
Condenser outlet enthalpy(k]J/kg) 86.43 99.08 94.47 90.5 86.51
Evaporator inlet enthalpy(k]/kg) 86.43 71.95 69.43 67.24 66.58
Evaporator outlet enthalpy(k]/kg) 245.1 245.4 245.4 245.3 245.3
Refrigerant mass flow rate(g/s) 0.6243 05732 0.5756 05777 0.5833
Refrigerant charge(g) 161.2 34.96 40.42 49.28 98.98
Refrigeration effect(k]/kg) 158.7 1735 176.0 178.1 178.6
Heat transfer in SLHX(k]/kg) 0 27.13 25.04 23.25 19.93
Cooling capacity (kW) 0.09908 0.09945 0.1013 0.1029 0.1042
Compression work(kW) 0.02432 0.02326 0.02329 0.02331 0.02387
COPSLHX/COPNO HX x 100(%) 100.0 104.9 106.7 108.3 107.2

Fy 7 Only constraint for simulations. Constant refrigerant charge may replace this constraint for simulations.
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