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A Study on Solidified Oil and Heat Flux at Tank Bottom of
a Tanker Carrying High Pour Point Crude Oil
(Part 2 Heat Transfer through Tank Bottom)
by Nobuyoshi Fukuchi, Member Atsuyoshi Ando, Member
Summary
The supplied quantity of heat energy for keeping in low viscosity of loading oil is neces-
sary to be estimated with accuracy in a tanker carrying high pour point oil or high
viscous oil. It is difficult to assume it exactly, because the heat transfer coefficient through
tank bottom is various due to depending on the configulation of bottom structure and
the physical properties of loading oil.
In order to investigate the heat transfer through tank bottom, the measurement of
heat flux is carried out using the tank in the shape of bottom structure on the scale
of one-third in which the paraffin as one kind of high pour point oil and the high viscous
lubrication oil are heating up with three heaters. The predicting formulae on variable
thickness of solidified oil and heat flow at bottom as time proceeds are derived from
the theory and the experimental values. These formulae are applied for estimating the
heat transfer coefficient of actual ship. As the results, the heat transfer coefficients through
tank bottom excepting the effect of ship oscillation are assumed to be 7~8 W/m2K for
high viscous oil and 4.7 W/m2K for high pour point oil.
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Fig.1 Thermal condition and modeling state
of heat transfer
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+ Side wall and Bottom : 3 mm aluminum plate
- Front and Back wall : 8 mm acrylate resin
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Fig. 2 Tank bottom model and arrangement of heat flow meters
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Fig.12 Results of measurement and calculation in case of using high pour point oil
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