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Simulation of the effects of a non-adiabatic capillary tube on refrigeration

cycle

Sang-Goo Park, Kidong Son, Ji Hawn Jeong*, *Lyun-Su Kim

School of Mechanical Engineering, Pusan National University, Busan, Korea
* LG Electronics, Changwon, Gyeongnam, Korea

ABSTRACT: The simulation of refrigeration cycle is important since the experimental approach is
too costly and time-consuming. The present simulation focuses on the effect of capillary
tube-suction line heat exchangers (CT-SLHX), which are widely used in small vapor compression
refrigeration systems. The simulation of steady states is based on fundamental conservation
equations of mass and energy. These equations are solved simultaneously through iterative process.
The non-adiabatic capillary tube model is based on homogeneous two-phase model. This model is
used to understand the refrigerant flow behavior inside the non-adiabatic capillary tubes. The
simulation results show that both of the location and length of heat exchange section influence the
coefficient of performance (COP). These results can be used in either design calculation of capillary
tube length for refrigeration cycle or effect of suction line heat exchanging on refrigeration cycle.
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Fig 1 Cross section of a SLHX
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Table 1 Simulation condition of the refrigerati
on cycle

Refrigerant R-134a
Superheating at Eva Out 5 ‘C
Ambient Air Temperature 25 ‘C

Refrigeration Room Air Temp -10 ‘C

Cond length 18 m

Eva length 7.5 m

Capillary Tube Length 25 m
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Table 2. Simulation condition of the refrigeration cycle
SLHX Region (m) No HX 0.00~0.75 0.50~1.25 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) 158.5 161.6 161.1 160.7 160.1
Condensing temperature (‘C) 38.6 33.13 334 33.64 35.27
Evaporation temperature (‘C) -15.84 -15.36 -15.44 -15.5 -15.59
Condenser outlet subcooling (‘C) 12.89 TP(0.01979) 1.02 4.27 9.08
Evaporator outlet superheating (‘C)* 5 5 5 5
Mass Flow Rate (g/s) 0.6243 1735 176 178.1 178.7
Refrigerant Charge (g) 151.2 27.13 25.04 23.25 19.93
Refrigeration Effect (KJ/Kg) 158.7 0. 5732 0.5756 05777 0.5833
Heat Transfer in SLHX (KJ/Kg) 0 34.82 40.28 49.13 98.79
Heat transfer rate to ambient(KW) 0.1234 1.055 1.048 1.042 1.031
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
COP 4.074 4.275 4.349 4.413 4.367
* Only constraint for simulations. Constant refrigerant charge may replace this constraint for simulations
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