Avjzet=g3 A 15¥ A 7 2(2003)/pp. 611-617 611

Characteristics of the Air-side Particulate Fouling Materials
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ABSTRACT: The air-side particulate fouling in the heat exchangers of HVAC applications
degrades the performance of cooling capacity, pressure drop across a heat exchanger, and
indoor air quality. Indoor and outdoor air contaminants foul heat exchangers. The purpose of
this study is to investigate the characteristics of the air-side particulate fouling materials in
finned-tube heat exchangers of air conditioners. Air conditioners being used in the field such
as inns, restaurants, and offices are collected in chronological order in use. Typical fouling
materials on the heat exchangers include fibers and dusts ranged from 6.6 to 20.9 #zm in mass
median diameter.
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Fig. 1 Fouling particles attached on the pre-
filters.
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Fig. 2 Photographs of the fouled evaporator heat exchangers used in various places.
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Fig. 3 Size distributions of the fouled dusts on
the heat exchangers.
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Table 1 Chemical components of the fouled
dusts in heat exchangers

Applications

Element Indoor unit Outdoor .t
Office (Restaurant| Inn" Inn"
0 64.29 44,59 52.40 46.37
Al 10.58 11.67 11.11 19.25
Si 13.36 21.42 21.41 8.58
K 2.16 1.91 3.40 113
S - 2.80 - 3.70
Na - - - 2.97
Cl - - - 1.83
Ca 3.05 4.06 155 3.90
Fe 6.56 13.54 10.14 6.55
Zn - - - 572
Total | 100 100 100 100

*Seaside samples
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Fig. 4 Photographs of the fouling particles on the heat exchangers used in various places.
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(c) Condenser used during 6 years

Fig. 5 Photographs of the fouled heat ex-
changers.
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Fig. 6 Photographs of the fin surfaces of the
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