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Abstract

Scale is formed when hard water is heated or cooled in heat transfer equipments such as heat
exchangers, condensers, evaporators, cooling towers, boilers, and pipe walls. When scale deposits in a
heat exchanging surface, it is traditionally called fouling. The objective of the present study was to
compare the fouling characteristics of river and tap water in a heat exchanging model. FromtheSEM
analyses for tap water the calciteformofCaCO3; was formed. For river water, however, the aragoniteCaCO3
wasformed.h order to investigate velocity effects on the fouling characteristics in the heat exchanging
model, the inlet velocity was varied with 0.5, 1.0 and 1.5 m/s, respectively. The fouling characteristics
of river water were quite different from those of tap water. For the case of the 'velocity of 1.5m/s',
the overall heat transfer coefficient was reduced up to 26% than that of the 'velocity of 0.5m/s'
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Table 1 Setting values of the fouling parameters Calcite CaCO;
Aragonite CaCOj;
values

Conductivity 2000 p S/cm
Cold side : 20

Temperature .
Hot side : 95

) Cold side : 0.5,1.0,1.5m/s
velocity

Hot side : 3m/s

5
2000£30 p S/cm
(a) river water
4.
4.1
300
Fig. 5
CCD
, SEM (b) tap water
Fig. 6 3 Fig. 5 Visualization of the fouling formation
Fig. 5(a)
SEM
Fig. 6(a) (multiple layers)
CCD
SEM
Fig. 6(b)
SEM Fig. 6
(Fig. 6(a))
Aragonite CaCO; X-ray 7
diffraction (b) tap water
Fig. 6(b)

Fig. 6 SEM images for the fouling structure

52



2003

25
& ! tap water
O 1 river water
2.0
Y= 15
i
=
g 1.0
oa
E
D;"' 5.0
0.0
- 5 IJ 1 A
8] 100 200 300
time Chr)
(a) Fouling resistance
2700
& | tap water
- Q ! river water
2500
2300
K
g 2100
‘% 2100
o
1900
1700
1500 ' :
0 100 200 300
time Chra
(b) Overall heat transfer coefficient
Fig. 7 Comparison of the fouling characteristics
for river and tap water
©)]
Aragonite CaCOs  scale

Aragonite CaCOs

Calcite CaCOs

53

o ! 0. bm/s
&0 1,0mifs
<1 1.Bm/s

R; (m2Kiwx10")

=50 ' .
0 100 200

300
time Chrd

(a) Fouling resistance

3600
3300
3100
2900
2700
2600
2500

T (W/meE)

2100

1900
1700

1800 !
200

300

time Chr)
(b) Overall heat transfer coefficient

Fig. 8 Variations of the fouling resistance and
overall heat transfer coefficient
for different flow velocities(river water)
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Fig. 8(b)
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