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Temperature Measurement of a Pot with Water for Boiling
and Heat Transfer Enhancement

Takashi YANAGIHARA*, Hiroki TANAKA*, Kyoji INAOKA**, Mamoru SENDA**
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Heat transfer experiments have been conducted for a boiling water process of a pot heated by a cartridge-type gas stove. To grasp
the basic heat transfer phenomena of the heating process of the boiling pot, time variation of the water temperature, total boiling time
of the water, and amounts of heat including the heat transferred to the pot material, water and exhaust gas were respectively measured.
In order to enhance the heat transfer from the hot gas into the water, measurements have also done for the cases when extended fin
surfaces have been attached on the hot gas side of the bottom surface of the pot. Two types of material of the pot, stainless steel and
aluminum, were examined. Three types of fins having different heat transfer areas and arrangements were also tested. It was found
from the heat balance analysis that 46% of the heat supplied by the hot gas was used for boiling the water and 52% of the heat was
wasted as exhaust gases flowing toward the side of the pot. As a result, about 420 seconds were required to boil two-liter water for the
normal pot without fins and no dependency was found in the boiling time for the different pot materials. It was also revealed that the
treated fins can enhance the heat transfer from the hot gas into the water. From the heat balance analysis, 67% of the heat was utilized
for boiling the water in the maximum area case. This heat transfer enhancement caused about 30% shorter boiling time compared to
the time of the normal pot without fins, hence, about 30% energy saving was achieved by introducing the extended surfaces in this

study.
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Table 1. Specifications of fins attached to the pot.

case S1,Al A2 A3

p mm 15.0 7.5 3.0

N 45 148 236
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Fig. 2. Coordinate system and measuring point.
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Fig. 3. Temperature variation of pot and water for AQ.
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Fig. 4. Temperature variation of water for SO and AQ.
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Fig. 6. Temperature rise rate of the bottom wall for A0.
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Fig. 7. Temperature variation of Al pots.
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Fig. 10. Heat balance for A0, A1, A2 and A3.
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Fig. 11. Average heat transfer coefficient.
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