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Abstract To quantitatively investigate the heat transfer and flow performances of capillary heat exchangers for seawater-source heat
pumps, an experimental system was constructed in this study. Various experimental conditions were tested to quantitatively analyze the
effects of factors such as the in-tube flow velocity of the capillary, in-tube medium, tube material, temperatures inside and outside the
tube, and seasonal changes in the performance of the capillary heat exchanger. The accuracy of the traditional empirical correlation
equations for quantifying and evaluating the heat-transfer performance of capillary heat exchangers was analyzed, and the in-tube
empirical correlation equations were modified. The research results showed that the average heat-transfer coefficient and efficiency of the
capillary heat exchanger were approximately 91. 3 W/(m’+°C) and 87%, respectively. When the in-tube flow velocity of the capillary was
0. 11 m/s, the maximum pressure drop was only 8.2 kPa. In addition, the heat transfer coefficient calculated by the traditional empirical
correlation equations was higher than the experimentally measured value, and this discrepancy was more obvious at high flow velocities.
The modified empirical correlation equation for heat transfer could reduce the maximum simulation error from 17. 5% to 3%. This study
also conducted a correlation analysis between the operating parameters and performance indices of a capillary tube heat exchanger based
on experimental data, and then determined the optimal operating conditions for winter and summer by combining the research conclusions
and seasonal requirements. This research provides guidance for the design and operation of capillary heat exchangers in seawater-source
heat pump systems.
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Fig.1 Experimental system
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Fig.7 Heat transfer coefficients at different flow velocities
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