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Abstract

The objective of the present study is to investigate the performance of electronic scale mitigation
unit(ESMU), which reduces the amount of scale in a heat exchanger. The circular tube with diameter
of 19mm and plate-and-frame heat exchangers with 20 thermal plates were used for the tests. In order
to accelerate the rate of scale in a laboratory test, artificial hard water of 1000 ppm(as CaCQs;) was
recirculated at a flow rate of 5 lpm, 7 Ipm, and 9 Ilpm throughout the tests. The effect of ESMU on
the scale thickness and overall heat transfer coefficients was examined. The test results showed that the

ESMU could reduce the scale deposits even in the accelerated test.
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Fig. 1 Schematic diagram of experimental apparatus
with circular tube heat exchanger
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Table 1 Characteristics of the plate-and-frame

Tharmocoupls heat exchanger investigated
s = : . ‘¢ ! Characteristics Plate heat exchanger
\.': 1 .."‘: '
1 ! ..-1-‘ | Tont socton Working Temperature -160C ~ 185TC
" I H 1
e lg ' H Working Pressure Max. 30 bar
ESMU : !
ol 17" Capacity per channel 0.024 L
Solencid l Heat transfer area B
0.014 m
I T Datascan per sheet
Flowmetsr
o ot water Weight 0.19+(n % 0.055) kg
S e b , Plate: STS304
Materials .
Pump Blazing: cu
Fig. 2 Schematic diagram of experimental apparatus
with plate-and-frame heat exchanger _?W;E >0
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Fig. 4 Detail of the thermal plates
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Fig. 5(b) Photograph of treated water sample.
(Magnification200% ,Temperature 60TC)
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Table 2 Values of overall heat transfer coefficient

at different flow rates for clean state
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