St=ol2lAl XL o2& &5 X| M34H H23, pp. 235~242, 2010. 3 (ISSN 1226-9549)
Journal of the Korean Society of Marine Engineering

- T
> 1
ARt - 29

(dg,dd 120099 8¢ 13Y, 914 120099 11€ 11, AAEEY 120099 1149 114)

A Study on the Effect of Scale Roughness attached Surface of Heat Exchangers
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Abstract: An experimental investigation has been conducted to clarify roughness effects
of geothermal water scale deposited onto a heating surface upon its forced convection
heat transfer characteristics. Examined was a circular cylinder, on which particles of
silica scale having five different sizes are uniformly distributed. The Reynolds number
was varied from 13000 through 50000. Local and mean heat transfer characteristics
were measured as functions of particle size and Reynolds number. Subsequently the
mean fouling resistance was estimated from those results, and its characteristics are
clarified. It was found that the heat transfer of cylinders greatly varies with the fouling
of geothermal water scale, especially its scale height. Further, the local and average
Nusselt numbers strongly depend upon the cylinder spacing and the Reynolds number.
Key words: Roughness effect, Geothermal water scale, Heat exchanger, Separation
point Stagnation point, Fouling resistance
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Figure 1: Arrangement of four cylinders and coordinate
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Figure 3: Local Nusselt number distribution of four
clean cylinders
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