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An Experimental Study.on the Heat Transfer Characteristics

of Stainless-Acetone Heat Pipe
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SUMMARY

This study was conducted in order to find an ideal working fluid kind and a proper filling amount in the
heat pipe, as well as an inclined angle of heat pipe. when they are placed to recover exhaust gas heat in
the hot air heater. Followings are the findings of this research.

1. Of the four different working fluids - gasoline, kerosene. distilled water and acetone . acetone filled
heat pipe showed the best performance giving out more homogeneous temperature profile on the radiating
part than the kerosene and gasoline heat pipe and carrying out heat transmitting function better than the
distilled water heat pipe by 10~20T higher on the radiating part. Acetone would be a good choice for
recycling of exhaust gas heat in the hot air heater.

2. Of the filling amount of working fluid inside the heat pipes, dry-out situations, possible caused by
insufficient filling. were found in the filling amount of 5. 7.5 and 109 heat pipes as heat supply rate
increases gradually in the range of 50 to 150kJ/sec. But, no dry-out and stabilized heat transmitting
performances occurred in the heat pipes of 12.5 and 15% filling at the same heat supply rate. It
recommends that filling amount shall exceed 12.5% at least with the working fluids of this experiment.

3. The test revealed that the heat transmitting performance of heat pipe was more affected. by filling
amount rather than inclined angle.

F 8 -8 ol(Key Words) : 3| Eslo] (Heat pipe). % A} ZH(Inclined angle), &5 A(Working fluid), =&}

o] ©}-2-(Dry out), & 3] (Heat recovery)
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Table 1. Specification of heat pipe used for this study

Items Specification

Size(O.D x t X L) 1588 x 0.8 x 600 mm

Material SUS304 stainless steel

Degree of vacuum 1.4x 107 kgdem*(1 X 10™ torr)

Working fluid Distilled water, acetone, gasoline, kerosene

Wick or Groove existence No(thermosyphon)

Pouring ratio of working fluid 5, 75,10, 12.5, 15%
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Fig. 1 Schematic diagram of the experimental equipment.
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Table 2. Physical properties of the

acetone(60TC)
Property Unit Acetone
Boiling point K 330

Latent heat ki/kg 517.0

Viscosity kg/s - m 0.226x 107
Density kg/m’ 744.0
Thermal conductivity | W/m - K 0.168
Surface tension N/m 0.0186
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Fig. 3 Variation of the heat pipe surface
temperature with working fluids.
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Fig. 4(a) Variation of the heat pipe surface
temperature with the inclined
angle (5% filling).
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Fig. 4(b) Variation of the heat pipe surface
temperature with the inclined
angle (7.5% filling).
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Fig. 4(c) Variation of the heat pipe surface
temperature with the inclined
angle (10% filling).
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Fig. 4(d) Variation of the heat pipe surface
temperature with the inclined
angle (12.5% filling).
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Fig. 4(e) Variation of the heat pipe surface
temperature with the inclined
angle (15% filling).
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Fig. 5(a) Variation of the heat pipe surface
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Fig. 5(b) Variation of the heat pipe surface
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Fig. 5(d) Variation of the heat pipe surface
temperature with the filling amount
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