646 g7 As

_l°"
Py
i
do
o
Y

st E o] &3ate

Sed B

Ny Mys

4, A28A A6Z, pp. 646~651, 2004

(2003 114¥ 269 =7, 20049 4¥ 179 AAIES)

A Study on the Formation of Fouling
in a Heat Exchanging System for River Water
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Abstract

When the water flowing inside of the heat transfer equipments such as heat exchangers, condensers,
and boilers is heated, calcium, magnesium sulfate, and other minerals in the water are deposited and
built up for scales on the heat transfer surfaces. When those scales accumulate on the heat transfer
surfaces, their performance of the heat transfer become progressively reduced due to the increase of
the heat transfer resistance. The mechanism of this reduced heat transfer is called fouling. This study
investigated the formation of the fouling in a heat exchanger with river and tap water flowed inside of
it as a coolant. In order to visualize the formation of the fouling and to measure the fouling
coefficients, a lab-scale heat exchanging system was used. Based on the experimental results, it was
found that the formation of fouling for river water was quite different with the formation for tap

water.
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Fig. 5 Cut-away view of a test section

300 90

N
3
-3
(4]

80

75

Conductivity (uS/cm)
&
Total Hardness(mg/L)

100 {70
—e—: Conductivity (uS/cm)

50 —g—: Total Hardness(mg/L) {65

0 60

19 28 3g 438 58
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Table 1 Water analysis data measured for river
water and tap water

pal | jam |yeoui| . tap
dang| sil | do 8IMPO| o ater

Conductivity(uS/cm) | 162 | 163 | 246 | 306 | 158

pH 87181184 74|74

Ca Hardness(mg/#)| 50 | 52 | 62 62 | 50

Mg Hardness(mg/£)} 16 | 20 | 10 | 12 | 12

Total Hardness
(mg/ ¢) 66 | 72 | 12 74 62

Alkalinity (mg/#) | 52 | 42 | 74 | 78 | 40

Chloride (mg/¢) | 12 | 12 | 28 | 34 | 26
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Table 2 Setting values of fouling parameters

values

Conductivity 2000 pS/cm

Cold side : 20C

Temperatures Hot side : 95C
Fl ‘ Cold side : 0.24 Ipm(0.5m/s)
ow rates Hot side : 2.6 lpm
2.5

—o— Avg Rglriver water)
—e— Avg Ry(tap water)

Rix1o¥(m2. kW)

o] 50 100 150 200 250
time¢hr)

300

Fig. 7 Variation of fouling resistance with time
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Fig. 8 Variation of overall heat transfer
coefficient with time
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(a) initial image

(b) after 50hr

(c) after 96hr (d) after 144hr

(e) after218 hr
Fig. 9 Time history photographs at inlet
temperature of 20C and velocity of
0.5m/s (magnification =40x)

() after 290hr

Fig. 10 Time history microphotographs at inlet
temperature of 20°C and velocity of
0.5m/s (magnification =100x)
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