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Abstract: In order to clarify the heat transfer characteristics of flow boiling in a narrow vertical rectangu-
lar channel at each stage and optimise the performance of the heat exchanger, an experimental study was
carried out on the flow boiling heat transfer in a single-sided electrically heated narrow vertical rectangular
channel with dimensions of 720 mm x 250 mm X 3.5 mm, using deionised water as the working medi-
um, and the effects of mass flux, inlet temperature and heat flux on the local heat transfer characteristics
of flow boiling were analyzed. Based on the existing flow boiling heat transfer correlation formula, a non-
linear regression analysis of the experimental data was carried out to obtain a new flow boiling heat trans-
fer correlation formula applicable to the experimental conditions. The results show that the increasing

mass flux has a strengthening effect on the heat transfer characteristics of the flow boiling section and a
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weakening effect on the heat transfer characteristics of the nucleate boiling section; the heat flux has a

strong effect on the nucleate boiling but not on the flow boiling; the higher the inlet temperature is, the

earlier the fluid will enter the subcooling boiling stage, but the effect on the local heat transfer coefficient

is not obvious; the average relative error between the new flow boiling heat transfer correlation formula

and the experimental value is 23.87% , of which 74. 19% of the predicted values are within +25% ,

and 83.87% of the predicted values are within +50% , which can well predict the local heat transfer co-

efficient of flow boiling in a narrow rectangular channel under this experimental condition.

Key words: narrow channel, two phase flow, heat transfer coefficient, heat transfer correlation
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Fig. 2 Structure diagram of experimental section
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different working conditions
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Tab. 3 Prediction error of correlations for flow

boiling heat transfer ( % )
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