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Air-side Heat Transfer and Pressure Drop of a Fin-and-Tube Heat
Exchanger Under Low Temperature Condition
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Abstract Currently, residential air conditioners operate as a heat pump during winter. In this case, the outdoor heat
exchanger acts as an evaporator obtaining heat from cold air. On the other hand, it acts as a condenser during summer
transferring heat to hot air. The outdoor temperature changes significantly from high to low. Generally, the air-side
j and f factors are obtained at a standard outdoor temperature. Therefore, the applicability of the j and f factors under
different outdoor conditions needs to be checked. In this study, tests were conducted for a two-row louver finned heat
exchanger changing the outdoor temperature to subzero. The effects of the tube-side brine flow rate were also
checked. The results showed that air-side j and f factors were essentially constant and independent of the outdoor
temperature, suggesting that an extension of j and f factors obtained under standard conditions to a low outdoor
temperature is acceptable. All j and f factors agreed within 9% and 3%, respectively. Tests were also conducted by
changing the coolant flow rate. Both the j and f factors did not change according to the flow rate, suggesting that
the tube-side heat transfer correlation is acceptable.
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Fig. 1. Detailed drawing of the compound enhanced fin
(unit: mm)
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Fig. 2. Schematic drawing of the apparatus
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Table 1. Test conditions

Water .
DB/WB /Brine ‘ Water /Brine
o Water/Brine Flow Rate
(°CI°C) Temp. (ke/hr)
©C) g
35124 50 Water/Brine 160-690
27/14 17 Brine 690
17/7 7 Brine 690
7/-3 -3 Brine 690
-3/-13 -13 Brine 690

Table 2. Experimental uncertainties

Parameter Max. Uncertainty
Temperature +0.1°C
Differential pressure +1.0Pa
Water flow rate +2.0%
Rep. +2.2%
J +10.4%
f +12.3%
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