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A Study of The Effect of Corrosion on Heat Transfer in a Heat
Exchanger
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Abstract Heat pump systems based on ocean thermal energy conversion (OTEC) systems use the
temperature difference between deep ocean water and surface ocean water to operate. However, they
may have heat transfer degradation due to corrosion on the heat exchanger surface due to the salinity
of sea water. This study presents experimental results for the heat transfer decrease of corroded metal
tubes with respect to corrosion time. In order to replace high-priced titanium, electro-deposition (ED)
coating was performed on aluminum tubes. Aluminum tubes with ED coating thicknesses of 10, 15, and
20 um were tested for double-tube heat exchangers after performing accelerated corrosion for 6, 12, and
18 weeks. The effects of the coating thickness and the corrosion time on the heat transfer degradation
were investigated. From the results, the aluminum tube with an ED coating of 20 #m thickness can be

suggested as a candidate for replacing titanium tubes.
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Table 1. Thermal conductivities of metal tubes and
their specifications

Materials k[W/mK] Spec.[mm]
Ti 22 12.7Dx0.9T x 1500L
Al 237 12.0Dx 1.0T x 1500L
Al-ed-10gm - 12.0Dx 1.0T x 1500L
Al-ed-15¢m - 12.0Dx 1.0T x 1500L
Al-ed-20pm - 12.0Dx 1.0T x 1500L
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Table 2. Experimental conditions of double-tube
heat exchangers

Inner flow rate Our flow rate
Test number
[lpm] [lpm]
1
2
1 10
3
4
6
8
2 2
10
12
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Fig. 1. Experimental apparatus and schematic
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Fig. 2. Photos of tube in 6 week-enhanced corrosion
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Fig. 3. Photos of tube in 12 week-enhanced corrosion
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