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Modeling of the Air-side Particulate Fouling in Finned—-Tube Heat
Exchangers of Air Conditioners using Accelerated Particle-Loading System
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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 and to model the air-side particulate fouling characteristics of the
heat exchangers using accelerated particle loading system. The main variables of the mod-
eling equation are face velocity and dust concentration. The modeling equation shows good
agreements with the experimental results at the face velocity of 0.5, 1.0, 1.5 m/s and the
dust concentration of 1.28 and 3.84 g/m’. It will be very useful to predict fouling char-
acteristics such as variations of pressure drop and heat transfer capacity in finned-tube heat
exchangers of air conditioners.

Key words: Empirical modeling(382 = 9d), Heat exchanger(8a§7]), Particulate fou-
ling(Y A4 327), Pressure drop(8<£A), Cooling capacity (85 9),
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Fig. 3 Schematic diagram of the fouling mea-
suring apparatus in the psychro metric
calorimeter.
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Table 1 Specifications of the finned-tube heat
exchanger used in present study

Parameter Dimension
Width 310 om
Coil
Height 210 mm
Diameter 7 om
Sta d
EECTY Pass No. (Pitch) | 10 (21 mn)
Tube
Row No. (Pitch) 2 (12.7 mm)
Slitted FPI (Fins/Inch) 18
Fin Thickness 0.1 mm
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Fig. 4 Modeled and measured pressure drop
for 1 m/sec face velocity.
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Fig. 5 Effects of face velocity on the pressure
drop across heat exchangers.
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Fig. 7 Variation of the pressure drop as a
function of particle loading rate and
operation time,
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Fig. 6 Asymptotic values of pressure drop as
a function of face velocity.
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Fig. 8 Comparison of the experimental data
with the modeling data for the pres-
sure drop and the cooling capacity.
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