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ABSTRACT: The air-side particulate fouling in the heat exchangers of HVAC applications
degrades the performances of cooling capacity, pressure drop across a heat exchanger, and
indoor air quality. Indoor and outdoor air contaminants foul heat exchangers. An empirical
modeling equation has been derived from the experimental results using accelerated tests and
it showed good predictions of the fouling characteristics of the slitted finned tube heat
exchangers. However the modeling equation predicts only the fouling characteristics of new
heat exchangers and it can not predicts fouling characteristics obtained from actual field data
which contains the effect of hydrophilicity deterioration. Therefore an modified modeling
equation is proposed and it shows good predictions of the actual fouling characteristics of
finned-tube heat exchangers.

Key words: Heat exchanger(@x%7]), Particulate fouling(YJ A+ 3-29), Pressure drop(y#
£41), Wettability(214=4]), Contact angle(?d % 2}), Air conditioner(F 7] %32}+7])
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Fig. 2 Schematic diagram of the fouling wind tunnel installed in the psychrometric calorimeter.

Table 1 Specifications of the finned-tube heat
exchanger used in present study

Parameter Dimension

Coil Width 310 mm

Height 210 mm

Staggered Diameter 7 mm
tube Pass No. (Pitch) 10 (21 mm)
Row No. (Pitch) 2 (12.7 mm)
Slitted FPI (Fins/Inch) 18
fin Thickness 0.1 mm
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Table 2 Variations of contact angles for
various heat exchangers

Samples Contact .
. Vears Angle Fin Type
ace Used
Inn 3 47~67°
Inn 6 81~88°
Office 6 61~64°
Inn 7 63~78°
Office 9 58~72°
Office 13 53~60°
Inn 14 45~65
Office 15 45~81°
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71 ®  Fouling + Decrease of Hydrophilicity
® Fouling Only

—— Previous Modeling

--~- Modified Modeling
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Fig. 3 Chronological variations for the pressure
drop of evaporator heat exchangers in

air—conditioners.
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Fig. 4 Chronological variations for the cooling
capacity of evaporator heat exchangers

in air-conditioners.
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