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An experimental study of the air-side particulate fouling in finned-tube
heat exchangers of air conditioners through accel erated tests

Youngchull Ahn, Jaemin Cho, Jaekeun Lee, Hyunuk L ee, Seungphyo Ahn, Deokhyun Youn,
Taewook Kang, and Juho Ock
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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 fouling characteristics
trough accelerated tests.  The fouling characteristics are analyzed as functions of a dust concentration (1.28
and 3.84 g/ ), aface velocity (0.5, 1.0, and 1.5 m/s), and a surface condition. The cooling capacity in the
dlitted finned-tube heat exchangers at the face velocity of 1 m/s decreases about 2% and the pressure drop
increases up to 57%. The rate of build-up of fouling is observed to be 3 times slower for this three-fold
reduction of dust concentration whilst still approaching the same asymptotic level.
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Table 1 Material properties of the test dust

Density (¢/ ) 29 31
Median Diameter () 16 2.3
Size Distribution () 0.1 10
SO, 34 40
Al,O3 26 32
Fe,O 17 23
Chemical N
components MgO 0 7
(%) .
TiO 0 4
Ca0 0o 3 20| —a—wete ory ]
—e— Wet Only
L.O.l. 0 4 2004 4 POy W ons i

Dust Concentration : 1.28 g/m
Face velocity : Im/sec
180 | Dry/wet bulb: 27 /19.5 b

Table 2 Specifications of the finned-tube heat

Variations of pressuredrop (%)
g
'i
f
3
1

exchanger 1404 v-"" 1
Parameter Dimension B 1201 ‘-ﬂ' °- /I,/M/ 1
) Width 310 100 T
Cail _
Height 210 o a ao o o
Diameter 7 Tlme(mln)
Staggered Pass No. (Pitch) 10021 ) Fig. 3 Effects of surface conditions of the heat
Tube ' exchangers on the pressure drop.
Row No. (Pitch) 2127 )
: , Wet
Slitted FPI (Fing/Inch) 18
Fin Thickness 01 210%
Wet
157% . Wet
3.
31
. Wet
Wet
Wet
Wet
Wet
) W
Fig. 3 o
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Fig. 4 Variations of the pressure drop due to particul ate
fouling in the finned-tube heat exchangers.
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Fig. 5 Variations of the cooling capacity due to
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Fig. 6 Developments of the pressure drop as a
function of dust concentration.
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Fig. 8 Developments of the pressure drop as a

function of face velocity.
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