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Boiling Heat Transfer Characteristics of Deionized
Water in Narrow Channel

DAI Yangyang,TAO Leren, HUANG Lihao,ZHENG Zhigao

(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093 , China)

Abstract ; In order to study the factors affecting the flow boiling heat transfer coefficient in a narrow rectangular channel
to design climbing film plate heat exchanger, a vertical rectangular narrow channel flow boiling heat transfer experimental
device was set up. The flow boiling heat transfer characteristics of deionized water was studied, and the size of the
channel is 720 mm X 250 mm x 3. 5 mm. The wall on one side was heated to change the heating heat flux. The
thermostat tank’s temperature was adjusted to change the inlet temperature. A peristaltic pump was used as the driving
force, and the mass flow rate was adjusted by changing the pump’s speed. The results show that, the inlet temperature
has a small effect on the flow boiling surface heat transfer coefficient. The turbulence increases with mass flow’s
increasing, and it enhances the strength of the convection heat transfer. In the stage of convective heat transfer, the
nucleate boiling is restrained, and the surface heat transfer coefficient gradually decreases with the heating power
increases. In the stage of fully convective heat transfer, the surface heat transfer coefficient almost unchanges as the
heating power increases. The study is helpful to design plate heat exchanger.

Keywords ; climbing film plate heat exchanger ;two-phase flow ;rectangular narrow channel ;flow boiling heat transfer
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Figure 1  System diagram of experimental circuit
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Figure 2 Layout diagram of thermocouple
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Figure 3 Main flow pattern of fluid in tiny channel
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Figure 4 Effects of different entrance

temperature on surface heat transfer coefficient
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Figure 5 Effects of different mass flow rate on

surface heat transfer coefficient
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