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Abstract

The spray flash seawater desalination system has attracted attention as an additional and multipurpose system of the OTEC.
The OTEC system uses surface and deep seawater to generate the electricity. After generating electricity, these seawaters are
discharged to the ocean. However, much thermal energy is left to this seawater. The desalination system makes a water vapor
into the vacuumed chamber and condense the vapor to pure water into the plate condenser with deep seawater. Then, the
desalination system can recover these left thermal energies. To improve the characteristic of spray flash seawater desalination
system, it is necessary to give superior performance of plate condenser. Therefore, the author proposed the usage of aluminum
alloy plate as a new material for plate heat exchanger of this system, instead of the conventional material: titanium. The
aluminum alloy surface was treated by coating material, due to that has low resistance and generate corrosion against seawater.
Two different coating materials, PEEK resin and WIN KOTE film were adopted. In this study, three types of coated-aluminum
were installed in commercially available PHE frames for five-month long-term testing when subjected to the forced convection
using deep and surface seawater of Kume-jima Island of Okinawa Prefecture to measure the heat transfer performance and
evaluate the tolerate to the seawater. A comparison of the heat transfer performance of each coating before and after the five-
month test revealed that the overall heat transfer coefficient after the test was greater than that before the test. A comparison of
the surface condition revealed that the surface of the WIN KOTE film had large changed because of the action of the both
seawater, while that of the PEEK film had also changed slightly.
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Fig. 1 Schematic diagram of the experimental apparatus.
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Fig. 2 Junction points on OTEC seawater pipes
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Fig. 3 Design of test plate.

Fig. 4 Photo of test plates.
(Left: 100um PEEK, Center: 25um PEEK, Right: WIN KOTE)

(a) Each coating plate type test (Photo: WIN KOTE type)

(b) for five-month period test
(4 coating plates + 2 Ti plates, each coating type).

(3 types, total 12 plates + 2 Ti plates).
Fig. 5 Test section with test plates.

Table 1 Specification of test sections

Measurement of overall heat transfer

. . . Five-month period test
coefficient at different coating plate
Number of channels
32 7/6
(Surface / Deep seawater channels)
Total cross-sectional area of surface
3.15x10* 7.35x10*
seawater channels 4. [m’]
Total heat transfer surface area 4, [m?] 0.066924 0.200772
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Table 2 Experimental conditions

Each coating plate type test Five-month period test
Volumetric flow rate of surface seawater .
) 1,2,3,4 2 (Initial)
[L/min]
Volumetric flow rate of deep seawater .
. 1,2,3,4 2 (Initial)
[L/min]
Date 2015/8 and 2016/1 2015/8 -2016/1
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Fig. 6 Comparisn with over all heat transfer coefficient against surface seawater velocity and between before and afer five-

month period test.
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Fig. 7 Time variation of several values during five-month test.
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(a) 25 um PEEK plate

(ii) Enlaged changing portion

(b) 100 um PEEK plate

(i) All tested plate (ii) Enlaged changing portion
(c) WIN KOTE plate
Fig. 8 Photos of each coating plates after five-month test.
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