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A Study on the Formation of Fouling in a Heat Exchanging System
for HAN-River Water as Cooling Water
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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 exchanger surface, it is traditionally called fouling. The objective of the present study is to
investigate the formation of fouling in a heat exchanging system. A lab-scale heat exchanging system is
built-up to observe and measure the formation of fouling experimentally. Water analyses are conducted
to obtain the properties of HAN river water. In the present study a microscopic observation is
conducted to visualize the process of scale formation. Hardness of HAN-river water is higher than that
of tap water in Seoul.
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Fig. 2 Experimental equipments and reagents for Fig. 3 Photograph of a lab-scale fouling
water anaysis experimental apparatus
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Table 1 .
Table 1 1 ,2)
280u
Slcem  76mg/L
50% 23%

(a) Calcium hardness

(b) Chloride
Fig. 6 Photographs of experimental procedures for
measuring water properties

Table 1 Water analysis data measured for river
water and tap water

HAN-river Tap water
Conductivity
260" 300 187
(b Slem)
pH 7.8 82 7.4
Ca Hardness
58" 74 50
(mg/L)
Mg Hardness
13" 16 12
(mg/L)
Total Hardness 5
T 8 62
(mg/L)
Alkalinity (mg/L) 60" 80 42
Chloride (mg/L) 260 32 26
Total hardness Ca Mg hardness
. Ca Mg
80%:20% Ca
. Ca Mg 80%:
20%
pH 8.0
, Alkalinity ~ Chloride
4.2
Fig. 3 Fig. 4
Table 2 20
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Table 2 Setting values of fouling parameters . Fig. 7 Fig. 8 360
values Fig. 7
Conductivity 2000 p S/em
, (Particulate Fouling)
Cold side : 20 ) (Precipitation  or
Tetnperarites Hot side : 95 Crystallization Fouling)

Cold side : 0.24 |pm(1.5m/s)

Flowr rates Hot side : 2.6 Ipm (Particulate Fouling)
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(a) initial image (b) after 50 hr

--

(c) after 144 hr (d) after 175 hr

(e) after 218 hr (f) after 261 hr
(g) after 334 hr (h) after 363 hr
Fig. 9 Time history photographs at inlet

temperature of 20 and velocity of
1.5m/s (magnification =40x)

Fig. 10 Time history microphotographs a inlet
temperature of 20 and velocity of
1.5m/s (magnification =100x)

Fig. 10 Fig. 9
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1.
conductivity hardness 280u S/icm
76mg/L
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