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A Simulation for predicting the Refrigerant Flow Characteristics Including
Metastable Region in Non-Adiabatic Capillary Tubes.
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Department of Mechanical Engineering, Pusan National University, Busan, Korea
*LG Electronics, Changwon, Gyeongnam, Korea

ABSTRACT: The capillary tube/suction line heat exchanger (SLHX) is widely used in
small refrigeration systems. The refrigerant flowing in the SLHX experiences frictional and
accelerational head losses, flashing, and heat transfer simultaneously. The simulation of
refrigerant flow through SLHX is important since this will help engineers analyze and
optimize the SLHX incorporated in a refrigeration system. The present SLHX model is based
on conservation equations of mass, momentum and energy. Also a meta-stable model is
included. All these equations are solved simultaneously. In this paper, HFC-134a refrigerant
flow through a non-adiabatic capillary tube is simulated. The simulation results are

discussed but not validated against experimental measurements yet.
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Tret cist=f(Nret cis1,Prer cit)

Twr is modified

b L=l

Qutput refrigerant properfies along the
capillary tube and suction line

Fig. 5 Flowchart for SLHX calculation

Table 1 Geometric and operational parameter

of SLHX simulated

Parameter Value(unit)
Capillary tube inlet length 1.0 (m)
Heat exchanger length 0.93 (m)
Capillary tube outlet length 0.42 (m)
Capillary tube internal diameter| 0.83 (mm)
Capillary tube external diameter| 2.0 (mm)
Suction line internal diameter 6.0 (mm)
Suction line external diameter 9.0 (mm)
Soldering joint material tin
Roughness of capillary tube 3.81 (ym)
Roughness of suction line 3.81 (ym)
Mass flow rate 2 (kg/hr)
Condenser outlet temperature 304.1 (K)
Sub-cooling temperature 1 (K)
Super-heated temperature 4 (K)
Soldering joint width 4 (mm)
Soldering joint thickness 1 (mm)
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——— The capillary tube length including metastable region
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Fig. 8 Pressure change along the SLHX
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