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Effect on the heat transfer of plate gap size and
proposal of correlation for boiling heat transfer in plate evaporator

Hirotaka CHIYODA"', Hirofumi ARIMA "%, Kohei KOYAMA ™ and Yasuyuki IKEGAMI

*! Graduate School of Science and Engineering, Saga University
1-Honjo, Saga-shi, Saga, 840-8502, Japan

The ocean energy conversion (OTEC) is attracted attention as one of the promising renewable energy. OTEC uses ocean
thermal energy which has small temperature difference between surface and deep sea water. Therefore, the plate heat
exchangers such as evaporator and condenser are usually used for OTEC, because the plate heat exchanger has larger amount
of heat exchange per unit volume than tube one. In addition, the ammonia or ammonia/water binary mixture is used for
OTEC as a working fluid due to the ammonia of boiling point is very smaller than that of water. It is important to improve the
heat transfer performance for especially plate evaporator to improve the OTEC efficiency. Incidentally, there are some
methods of heat transfer enhancement. The plate surface treatment is mentioned as a typical method for heat transfer
enhancement such as using micro scale grooves which is reported by author’s group. On the other hand, there is method for
heat transfer enhancement which is the attracted attention of the gap size between two a pair plates. Then, in this study, the
measurement and comparison of local heat transfer coefficient at different three gap size was performed. The measurements
were performed at a range of mass flux (5, 7.5 kg/m’s), heat fluxes (10 ~ 25 kW/m?), and pressures (0.7, 0.9 MPa). The result
shows that the heat transfer coefficient is increasing with a decreasing in gap size. In addition, the modified correlation for

small gap size plate evaporator which based on empirical one was proposed.
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1. Test plate (Evaporator) 2. Pre-heater 3. Condenser 4. Working fluid tank 5. Sub cooler 6. Electric heater
7. Cold water tank 8. Refrigerator 9. Hot water tank 10. Working fluid pump 11. Hot water pump 12. Cold water pump
13. Mass flow meter 14. Volumetric flow meter 15. Degassed valve 16. Release valve

Fig. 1 Schematic diagram of the experimental apparatus
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Fig. 2 Assembly of evaporator (test section)
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Fig. 3 Cross section view of evaporator
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Fig. 6 Comparison of heat transfer between different gap sizes at G = 5kg/m? and P = 0.7MPa
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Fig. 9 Comparison between modified correlation and present data
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