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Abstract

The ocean thermal energy conversion (OTEC) system is using temperature difference between surface and deep sea water and
ammonia or ammonia /water binary mixture as a working fluid. The OTEC plant is also using a plate type heat exchanger
(PHE) as an evaporator and a condenser, because the temperature difference is very small and the temperature of heat sources
are very small. The material of heated surface of PHE for OTEC are generally titanium because it cannot be corroded with
ammonia and sea water and be high strength on thin plate. On the other hand, it is disadvantage for the heat transfer of PHE
what the thermal conductivity of it is smaller than aluminum and copper. Therefore, the author tried to use the aluminum alloy
as an alternative material of PHE. The aluminum has high thermal conductivity, light weight and low cost against titanium.
However, there are no data of corrosion resistance against ammonia. Then, the aluminum which two type special coated by
PEEK resin and WIN KOTE film surfaces were proposed. In order to clarify the corrosion resistance and heat transfer
performance, long time tolerance test under ammonia or ammonia/water mixture in pool nucleate boiling were performed. The
experimental conditions were kept saturated pressure at 0.7 MPa and under surface heat flux about 100 kW/m?. The changes
of heat transfer coefficient were measured continuously and heated surface conditions were observed. As a result of comparing
of both coating surface conditions, heat transfer coefficient and the boiling curve between before and after 1 month and 2, 3
months test, it was found that the both conditions were not or slightly changed, except 3 months test. Then, it was confirmed
that protection of the aluminum by both coatings are effective.
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Fig. 1 Schematic of experimental apparatus.
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(a) Test block with (b) PEEK coating (c) PEEK coating (d) WIN KOTE coating.
capsule. Type A. Type B.
Fig. 2 Test block.
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Fig. 3 A sketch diagram for deducing correlation of heat flux and surface temperature.
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(a) Before test. (b) After 1 month test.

Fig. 3 Comparison of aluminum alloy surface condition between before and after test.
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Fig. 4 Time variations of heat flux and heat transfer coefficient.
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Fig. 5 Photos of heated surface. Fig. 6 Photos of cross-section of heated surface at after 100days test.
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Fig. 7. Results of 30 days test.
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Fig. 8 Time variations of heat flux and heat transfer coefficient.
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Fig. 10 Photo of cross-section of heated surface.
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Fig. 11Comparison of boiling curve between before and after 1 month and 2 months test with coating data.
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