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Abstract This paper presents the effects of the tube materials on the heat transfer performance of double-tube
heat exchangers for the development of heat exchangers using deep sea water. Heat exchangers made of
titanium, aluminum. stainless steel, iron, copper, and aluminum with carbon black 0.015mm and 0.15mm
coating were tested. Also, the heat transfer rate of each heat exchanger was calculated by using EES program.
The calculated values were compared with the experimental ones, and the deviations were less than 10%. From
the above experiment and analysis, aluminum with carbon black 15 coating can be considered the most
promising candidate for the replacement of titanium heat exchanger.
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[Table 1] Thermal conductivity of materials and
diameter of the tube

Tube Type k[W/mK] Diameter of the tube[mm)]
Ti 22 12.7 * 0.7t * 1500L
SUS304 16.2 12.7 * 0.9t * 1500L
Al 237 12.0 * 1.0t * 1500L
Cu 385 12.7 * 1.0t * 1500L
Al_Carbon_15 30.8 12.0 * 1.0t * 1500L
Al_Carbon_150 39 12.1 * 1.1t * 1500L
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[Fig. 2] (a) Schematic diagram of the experimental
apparatus, (b) experimental apparatus
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