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Abstract— When investigating optimal design of the condenser in the refrigeration and heat
pump systems, there is still a lack of data for the static characteristics of the condenser. This is due
to the fact that the static characteristics of the condenser is absolutely difficult to measure and are
burdened with uncertainties. In this study, the simulation works for static characteristics of the
condenser of small sized air conditioner are presented. In the simulation, the test condenser is
divided by single phase cooling region of superheated vapor, two phase condensing region of liquid
and vapor, and single phase cooling region of subcooling liquid. The five main parameters are air
temperature, heat transfer coefficient of air, refrigerant temperature of condenser inlet, saturated
temperature, and refrigerant flow rate. The results show that the calculation method for tube length
is an easy-to-use to model analysis of static characteristics and to determine state of refrigerant in
the condenser. The effects of the five parameters on the length of condensing completed point and
heat flow rate in the condenser are clarified.
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Fig. 1. Schematic diagram of air-cooled condenser.
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Table 1. Specifications of air-cooled condenser.

Items Features
Fin area 38.1 mm X 231X 301 ea (6.707 ea/cm)
Length of Including bend: 13.0 m
condensing tube
Diameter LD.: 9.39 mm, O.D.: 10.11 mm
Effective length 448.77 mm
Heigh 330.2 mm
Width 38.1 mm

Table 2. Conditions of various parameters.

Parameters Stan'd ‘ardﬁ Ranges
conditions

Inlet air temperature, (°C) 30 20~45
Heat transfer coefficient of 30 28.2~48.9
air side, (W/m’ - K)
Inlet refrigerant temperature, 95 60~110
©0)
Condensing temperature, 49 35~55
(O
Mass flow rate, (kg/s) 0.009 0.005~0.015
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