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ABSTRACT: In the case of heat exchangers operating under frosting condition, the growth
of frost layer causes the heat exchanger to increase the thermal resistance and pressure loss
of the air flow. In this paper, a transient characteristic prediction model of the heat transfer
for multi inverter heat pump with frosting on its surface was presented taking into account
the change of the fin efficiency due to the growth of the frost layer. In this dynamic simu-
lation program, which was performed for a basic air conditioning system model, such as
evaporator, condenser, compressor, linear electronic expansion valve (LEV) and bypass circuit.
The theoretical model was driven from the obtained heat transfer coefficient and mass trans-
fer coefficient, independently. And we consider heat transfer performance was only affected by
a decrease of the wind flow area. The calculated results were compared with some cases of

experiments for frosting conditions.
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Fig. 1 Schematic diagram of a multi-heat pump system.
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Table 1 Specifications of the multi inverter
heat pump unit
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Table 2 A specification of outdoor unit

Component Specification Type 2 lines, 44 rows
Scroll type Tube arrangement In line
Olggi(t)or Compressor Frequency : 30~110Hz Tube outer diameter 9.50 [mm]
Heat exchanger Plate fin and tube type Tube row pitch 19.05 [mm]
Indoor A Type Capac?ty P 2.3kW Tube line pitch 25.4 Imm)]
it B Type Capacity : 3.3kW Fin thickness 0.105 [mm]
C Type Capacity : 4.1 kW Fin pitch 1.59 [mm]
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Fig. 2 Schematic of simulation model for the

fin and tube type HEX.
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Table 3 Lists of correlations for the heat transfer coefficient and pressure drop

Heat transfer coefficient correlation

Single phase

Refrigerant side Two phase (condenser)

Two phase (evaporator)
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Pressure drop correlation

Single phase flow
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Two phase flow (evaporator)
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Fig. 3 Flow chart of a present simulation.
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