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Heat Transfer of Gaseous Solid Suspension Flow
within Helically Coiled Circular Tube

‘Akihiko SHIMIZU, Shu HASEGAWA
Hiroshi FUNAKOSHI and Michio HAYASHIDA

Experimental study was performed on the convective heat transfer of gaseous solid
suspension flow within helically coiled circular tubes. The results show that the in-
crease in heat transfer due to the presence of the solid phase is greater than the con-
tribution of the increased heat capacity as the flowing media. This suggests that the
addition of the suspended phase into the flows with curved stream lines can bring about
the substantial reduction in the convective heat transfer resistance in the vicinity of
the channel walls of the outer curvature portion. However, slight decrease in mixture
Stanton number is also observed at the slight loading'ratio region and the sublayer dis-
turbing effect is seen to be gradully saturated at the higher loading region. According-
ly, general reduction in the turbulence level also exists in the turbulent core region of
the flow, and there is an optimum solid loading ratio at which the viscous sublayer
disturbing is expected to be most effective.
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Table 1 Geometrical parameters of the test tube.
% g 4000mm (B(#tic 216mm $ &k OF 210mm O EE )
A EF H 3.5
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LEADERE D 308mm
LHALDE v F 63. 7mm
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= B |\ B 0.28 m? (B &# % &)
HEEAEHERERELLL EOER/ERL 1. 091
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Fig. 2 Schematic view of the experimental
apparatus.
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Fig. 4 Results of the single phase gas
flow. Average Nusselt number vs.
Reynolds number.
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Fig. 5 Effect of the suspended phase on
the average Nusselt number.
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" Fig. 6 Average Nusselt number ratio to

that of the single phase case.
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Fig. 8 Mixture Reynolds number vs. mixture Stanton number with iso-Reynolds
number lines and iso-loading ratio lines.
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