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Effect of Fouling Mitigation for Ceramic Ball in Cooling Water
System of Heat Exchanger
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Abstract

The objective of this study was to investigate the effecs of fouling mitigation for ceramic ball in
cooling water system experimentally. The devices filled with ceramic balls were connected to the
bypass line of the heat exchanging system. Cooling water in the heat exchanging system was artificial
water. To visualize the formation of fouling on the heat transfer surface a number of images were
obtained using a CCD camera with real-time microscopy. Fouling resistances and overall heat transfer
coefficients were measured in order to analyze fouling mitigation effects. We found that the ceramic

ball devices for artificial water reduced the formation of fouling compared to the no-mitigation devices.
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Table 1 Water analyses data for cooling water

tap artificial

water water

{Eulg%;isal Conductivity 158 1400
pH 7.4 7.7
Ca Hardness(mg/¢) 50 220
Mg Hardness(mg/?) 12 10
Total Hardness(mg/¢) 62 230
Alkalinity (mg/#) 40 250
Chloride (mg/2) 26 380
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Fig. 2 Schematic diagram of the lab-scale fouling
experimental apparatus
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Fig. 3 Section of the heat exchanger

Table 2 Specification of the experimental apparatus

Nomenclature Specification Manufacturer
foriow meter | F400, 1¢/min Blue White
Flow meter . .
for hot water F400, 18 #/min Blue White

Cold water 0.2Hp
pump Flow rate : 8 ¢/min Baldor
Hot water Hp
pump Flow rate : 10 ¢/min AMET Co.
Cooling tower Model No.: FR200
fan 300 CFM 122/ Fantech
Conduct iVity | jiodel No.: DC 4000-1 | Milton Roy
Model No.: SSC-C 370 Sony
CCD camera Color high resolution
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(a) Ceramic ball
Fig. 4 Ceramic ball & devices of experimental

(c) Large apparatus

apparatus

Table 3 Specification of ceramic ball devices

Case Ceramic Ball
Type | Out dia.|Inner dia.| Length | No. of |Diameter
(mm) (mm) (mm) |Ball(ea)| (mm)

Large
Type 384 33.0 175 280 845

Small
Type 34.0 30.0 125 110 8.45
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Fig. 5 Variations of the fouling factor for different
ceramic ball devices (1.0 m/s)
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Fig. 6 Variations of the fouling factor for different
ceramic ball devices(1.5 m/s)
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Fig. 7 Varations of fouling factor for different kit
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