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Abstract: In order to solve the calculation problem of heat exchanger in ocean temperature difference energy generation, we
proposed a heat transfer calculation method applied to the boiling heat transfer and condensation heat transfer of ocean thermal energy
conversion (OTEC) full-liquid heat exchanger based on MATLAB software, and established a mathematical model of ocean thermal
energy full-liquid heat exchanger, and analyzed the change of heat transfer coefficient under different cycle qualities on the basis of
this model. On the basis of this model, the changes of heat transfer coefficients of heat exchangers under different circulating
qualities were analyzed for the OTEC circulating conditions of 25-30 C for surface warm seawater and 4-6 C for deep cold
seawater. At the same time, the influence of inlet water temperature, inlet water flow rate and shell pressure on the heat transfer
efficiency was calculated, and the influence of different factors on the heat transfer coefficient of the full-liquid heat exchanger under
the OTEC cycle condition was obtained. The study showed that the heat transfer coefficient of the evaporator was positively
correlated with the inlet water temperature, flow rate and shell pressure of warm seawater under OTEC cycle condition; the heat
transfer coefficient of the condenser was positively correlated with the flow rate of cold seawater, and negatively correlated with the
inlet water temperature and shell pressure. The test was carried out through the ocean temperature differential cycle test platform, and

the test results were compared with the mathematical model to verify the accuracy of the mathematical model.
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Fig.1 Heat exchanger 3D model and working status
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Table 1 Evaporator test parameter table
S e LE#N #K i) S o /i
K Ji/kPa JEJ1/kPa JEJ1/kPa RE/C (kgeh )
535 733 74 26.78 564.25
532 728 87 26.8 626.08
3 511 731 90 25.8 564.20

Table 2 Condenser test parameter table

e seft  TRUHA HK bk ‘/%7J<{mu‘iffii/
J£J)/kPa iE/C JEJi/kPa HE/T (kgeh)

305 7.07 84 6.17 553.97

304 6.99 106 6.06 649.05

307 7.21 148 6.34 477.07
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and experimental results
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