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Abstract In this study, a pressure-adjustable closed environment chamber was built, and the effect of different tube rows and circulating
hot water temperatures on the characteristics of air-side convective heat transfer for a finned tube condenser at a low-pressure environment
of 40-101 kPa were studied. The results show that under the same Reynolds number, the reduction in ambient pressure leads to a reduc-
tion in air-side convective heat transfer. When the air-side Reynolds number is 400, the ambient pressure decreases from 101 kPa to 40
kPa, and the convective surface heat transfer coefficient decreases by 44. 1%. As the ambient pressure decreases, the number of tubes has
a weaker effect on the air-side convective heat transfer. In a low-pressure environment, changing the heating temperature of the circulating
water does not have a significant impact on the convective surface heat transfer coefficient. As the ambient pressure decreases, the air-side
convective surface heat transfer coefficient deviates from the calculation results of the normal atmospheric pressure model. As the ambient
pressure decreases from 101 kPa to 40 kPa, the average deviation increases from 17.3% to 77. 5%. Based on the experiment results, the
air-side heat transfer model of the finned tube at normal pressure is modified according to the influence of the ambient pressure and the
tube rows on the air-side convective heat transfer, and the average deviation is 9. 5%.

Keywords finned tube condenser; low-pressure environment; convective heat transfer; Reynolds number
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Fig. 1 Experimental system of heat transfer in low pressure
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Tab.1 Structural parameters of finned tube condenser
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Fig. 2 Structure of finned tube condenser
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coefficient at differentambient pressure and the

narrowest air-side Reynolds number
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Fig. 4 Change of convective surface heat transfer coefficient

at different ambient pressure and hot water temperature
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