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Natural Convection and Thermal State of High Viscous
Oil by Heating

Nobuyoshi FUKUCHI

Recently, a large quantity of high-viscous crude oil is imported into Japan and oil

consumed country. Oil tankers carrying high-viscous oil have to equip with the oil heating

system taking account of characteristics of viscosity on temperature. In general, the

viscosity of high-viscous crude oil changes rapidly according to a thermal change near

a normal temperature.

In order to investigate the natural convection and the thermal state in oil tank, the

numerical analysis on velocity and temperature during heating up is carried out by the
finite clement method. By the results of analysis, the relations between the distribution

of oil temperature in tank and the arrangement of heating coil or the supplied heat

quantity are clarified.
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Fig.1 Relation between viscosity -and

temperature
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Calcurating condition of oil tank model
1) Assumed length : =10 m

2) Using heating coil : i-heater 3
2-heaters 2 , 4
5-heaters 1,2 ,3,4,5

3) Heating oil : Taching crude oil (China)

4) Temperature of heating coil : 80 °C

5) 0i1 temperature at beginning : 30 °C / 40 °C
6) Surrounding temperature : 5 °C

7) Heat transmission coefficient of tank 2
surrounding wall : 5.8 W/m“K

Fig.2 Tank model for calculation
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Fig. 3 Velocity distributions in the tank
with one heating coil for two kinds
of supplied heat quantity
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Fig. 8 Variations of velocity in the tank with

one heating coil as time proceeds
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