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ABSTRACT: The air-side particulate fouling of the HVAC heat exchangers degrades the
performance of cooling capacity, pressure drop across a heat exchanger, and indoor air quality.
The purpose of this study is to investigate the fouling characteristics using accelerated particle
loading system. The fouling characteristics are analyzed as functions of a dust concentration,
a face velocity and a wet or dry surface condition. The pressure drop increases with in-
creasing test operation and reaches constant asymptotic level. For the saturated condition due
to particle loading, the pressure drop across the slitted finned-tube heat exchangers at the face
velocity of 1m/sec increases up to 57% and the cooling capacity decreases about 2%. The
cooling capacities are not affected greatly by the presence of the fouling deposits if the thick-
ness of the fouling deposits can not change substantially the flow pattern through the fins.
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Table 1 Comparison of test conditions on air-side particulate foulings of finned-tube heat exchangers

1(4)

Siegel Present study

Bott and Bemrose®™
Test particle CaCOs
Particle size 3~30 um
Dust concentration 0.12~164 g/m’
Face velocity 2.4~5.8m/sec
Fins/inch 105
Fin surface Dry
Heat exchanger Spiral finned-tube

Monodisperse liquid particle
SAE Coarse particle

Corrugated finned-tube

JIS Test dust #11

0.1~10 gm 0.1~10 gm
- 1.28, 3.84 g/m’
1~5m/sec 0.5~1.5m/sec
12 18
Dry Dry & wet

Slitted finned-tube
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Fig. 1 Schematic diagram of the fouling measuring apparatus in the psychrometric calorimeter.
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Table 2 Material properties of the test dust

Density (g/cm®) 29~31
Median diameter ( #m) 16~23
Size distribution ( #zm) 0.1~10

SiO2z 34~40

Al:O3 26~32

Chemical Fex0s 17~23
components MgO 0~7
(%6) TiO 0~4
Ca0 0~3
L.OIL" 0~4

*Loss on ignition.
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Table 3 Specifications of the finned-tube heat
exchanger used in present study

Parameter Dimension

. Width 310 mm

Coil .
Height 210 mm
Diameter 7 mm
Stzfﬁ)zred Pass No. (Pitch) 10 (21 mm)
Row No. (Pitch) 2 (127 mm)
Slitted FPI (Fins/Inch) 18
fin Thickness 0.1 mm
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Fig. 2 Variation of the pressure drops through
heat exchangers under the condition of
wet or dry fin surface with particle
loading.
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Fig. 3 Variations of the pressure drop due to
particulate fouling in the finned-tube
heat exchangers with particle loading.
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Fig. 4 Variations of the cooling capacity due
to particulate fouling in the finned-tube
heat exchangers with particle loading.
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Fig. 6 Effects of particle loading rate on the
pressure drop across heat exchangers
as a function of particle feeding.
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