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Abstract : The specific objective of this study was to develop an IRDS (integrated receiver drier subcooling)

condenser model for use in a mobile air-conditioning system. A three-zone model based on the desuperheating,
two-phase, and subcooling sections of a condenser could be used to estimate the performance with a good accuracy.
Overall heat transfer coefficients for each of the three sections, expressed as a function of the air velocity across the

condenser and refrigerant mass flow rate and the model using the elemental difference method incorporate calculations
to determine the pressure drop, heat performance within the condenser and it includes physical parameters (pass, tube
hole size and length) that can be varied to analyze potential design changes without exhaustive experimental efforts.

it was found that an accuracy of heat performance was within 5% in case of using the various condensers, the refrigerant
pressure drop was predicted within 25% and the pressure drop of air side was well matched with experiment data within 4%.
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Nomenclature

:area (mz)

: specific heat (kJ/kg.K)

: diameter (m)

: fin

: f factor

- mass flux (kg/m’.s)

: heat transfer coefficient (W/mz.K)
: enthalpy of refrigerant (kJ/kg)

integrated receiver drier subcool

: j factor
: heat conductivity (W/m.K)

: louver
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: mass flow rate (kg/s)
: pressure (Pa)

: prandtl number

: heat capacity (W)

: reynolds number

: fin thickness (m)

: tube

: temperature (K)

: quality of refrigerant
: length of one cell

: effectiveness

: angle

: viscosity (Pa.s)

- specific volume (m’/kg)
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P : density (kg/m3)

: contraction ratio of the fin

Subscripts
a :air
afr :frontal air
d : depth (m)
eq : equivalence
gas :gas, vapor
lig  :liquid
h - hydraulic
i : index
l : length (m)
D : pitch (m)
r : refrigerant
LME
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Fig. 1 The structure of IRDS condenser and flow pattern of
refrigerant including phase separation
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Table 1 Test and simulation condition

Item Condition
Refrigerant inlet pressure 1736 kPa
Refrigerant inlet temperature 86 °C
Subcooling 5°C
Air inlet temperature 37°C
Air velocity 2 ~ 5 m/sec

Table 2 The specification of IRDS condensers

Depth 12 ~20 mm
Width 440 ~ 720 mm
Tube rows 45~63
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Table 3 The comparison of heat performance in accordance
with the tube rows of each group

Group Tube rows Heat performance
#1 44% 54%
#2 21% 23%
#3 10% 13%
#4 7% 6%
#5 5% 2%
#6 13% 2%
Total 100% 100%
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