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Boiling Feature on Forced Convection of Ammonia on Plate Evaporator
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OTEC is one of the renewable energy using small temperature difference between surface and deep sea water,
which is expected to be the countermeasures against global warming problem. In addition, such renewable energy
attracts attention as what replaces nuclear power generation. However, since it is inefficient and an initial investment is
expensive, OTEC is not yet put in practical use. Therefore, the improvement the efficiency of heat exchanger is
important for implementation. In this study, the visualization of ammonia forced convection on plate evaporator has
been performed to analyze the boiling feature and the relationship between thermal equilibrium vapor quality and void
fraction. The visualization was used 250fps high-speed video camera and ammonia flow patterns were observed on
three sight glasses. At the same time, measurements of local heat transfer coefficients were performed at a range of
mass flux (7.5-15 kg/(m2 s)), heat fluxes (15-25 kW/m?), and pressures (0.7-0.9 MPa). The result shows that the void
fraction increases with an increase in thermal equilibrium vapor quality. However, it is found that the tendency is close

to drift flux model proposed by Zuber et al. instead of homogeneous flow model.
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1. Test plate (Evaporator) 2. Pre-heater 3. Condenser 4. After condenser 5. Working fluid tank 6. Sub cooler

7. Hot water tank 8. Boiler 9. Cold water tank 10. Refrigerator 11. Hot water tank 11 12. Working fluid pump

13. Hot water pump 14. Hot water pump 11 15. Cold water pump 16. Mass flow meter 17. Volumetric flow meter
for hot water 18. Volumetric flow meter for cold water 19. Degassed valve 20. Release valve

Fig. 1 Schematic diagram of the experimental apparatus
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Fig. 4 View area on sight glass
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Fig. 10 Void fraction variation with time at G = 10 kg/m2 S, Qave = 15 kW/m?, Py, = 0.8 MPa
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