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Experimental study of antifouling effect for the plate type heat exchanger by magnetic field
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Abstract

In this study, a seawater-side fouling experimental equipment using a plate heat exchanger was constructed, and
experiments were conducted on how seawater fouling affects the heat transfer performance on the seawater side when seawater
is passed through the equipment for a long time and an electromagnetic processing equipment, which is an anti-fouling device,
is incorporated in the experimental equipment. As antifouling effects against seawater fouling, the reduction of the heat transfer
coefficient of the plate heat exchanger and the improvement of the fouling factor were confirmed. After 90 days of operation
of the electromagnetic processing equipment, it was confirmed that it reduced the decrease in the heat transfer coefficient of
the plate heat exchanger by 7.4%, and that it had an antifouling effect against seawater contamination by 32% and reduced the
seawater inlet and outlet differential pressure by 13%, which means that the power of seawater circulation pumps can be reduced
by 13%. Based on the overall results of the above, it is clear that after 60 days of operation of the electromagnetic processing
equipment, this is the period during which the electromagnetic processing equipment is more effective.

Key words : Electromagnetic Processing Equipment, Plate Type Heat Exchanger, Heat Transfer Coefficient, Fouling

Factor, Seawater Fouling, Seawater Inlet and Outlet Differential Pressure
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Fig. 1 Diagrammatical view of the device

Experimental apparatus (General view) Fig.3 Heat exchanger
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Table. 1 The detail of the plate type heat exchanger

Length of plate 1 392x1073 [m]
Width of plate AL 169x1073 [m]
Thickness of plate 0 0.5%107 [m]
Numer of plate n 51-]
Total heat transfer area A 0.213 [m?]
Thermal conductivity (titanium) A 21.9 [W/m - K]
Equivalent diameter Dy, 2d(=2x2.65%107) [m]
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Fig. 4 Electromagnetic Processing Equipment
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Table. 2 Experimental conditions

2021/10/08 ~ 2021/11/06 (30days)

No.l1 EXC No.2 EXC
2021/11/21 ~ 2021/12/21 (30days)
Warmwater temperature 40~45[°C] 40~45[°C]
Seawater temperature Measured value Measured value
Warmwater flow rate 0.30 [L/s] 0.30 [L/s]
Seawater flow rate 0.30 [L/s] 0.30 [L/s]

Table. 3 Experimental conditions

2022/10/18 ~ 2023/01/25 (90days)

No.l EXC No.2 EXC
2023/04/09 ~ 2023/07/08 (90days)
Warmwater temperature 40~45[°C] 40~45[°C]
Seawater temperature Measured value Measured value
Warmwater flow rate 0.30 [L/s] 0.30 [L/s]
Seawater flow rate 0.30 [L/s] 0.30 [L/s]
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Fig. 7 Overall heat transfer coefficient with the day
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Fig.8 The variation of fouling thermal resistance R, with the day
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Fig. 11 Differential pressure of the sea water side with the day
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Fig. 12 Evaluation function y with the day
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