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Abstract

Ocean thermal energy conversion (OTEC) systems has been attracted attention as renewable and ocean energy. The OTEC
uses a plate heat exchanger as evaporator and condenser and ammonia or ammonia/water mixture as the working fluid
because the heat source temperature and temperature difference between the surface and deep seawater is very small. To
improve the power efficiency of OTEC, improving the heat transfer performance of the plate evaporator is important.
Therefore, some experimental studies about boiling characteristic of ammonia on a plate evaporator have been investigated.
However, almost studies are target for measurement of boiling heat transfer coefficient at different operation conditions with
counter-flow configuration as well as actual evaporator of OTEC. The author previously also investigated the measurement of
that on a flat plate evaporator under only counter-flow; however, the influences of boiling ammonia heat transfer coefficient
on different flow configuration have not yet been clarified. Therefore, in the present study, local boiling heat transfer
coefficient of ammonia were measured and compared at counter- and parallel flow configuration on a flat plate evaporator.
The local heat transfer coefficients were obtained at a range of mass fluxes (7.5-15 kg/m?s), heat fluxes (15-25 kW/m?),
pressures (0.7-0.9 MPa), and operating as parallel- and counter-flows. The results show that the averaged heat transfer
coefficient of parallel-flow was superior to counter-flow at low mass flax conditions. However, in case of high mass flux, the
counter-flow is slightly larger than parallel flow.
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VMC: Volumetric flow
meter for cold water

DV: Degassed valve

RV: Release valve

Fig. 1 Schematic diagram of the experimental apparatus.
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Fig. 2 Assembly of test plate.
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Fig. 4 Local position of thermocouples inside the plate.
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Table 1 Experimental conditions.
Flow configuration Counter/ Parallel
Mass flux G [kg/m?s] 75,10, 15
Averaged heat flux q [KW/m?] 15, 20, 25
Saturation pressure P [MPa] 0.7, 08, 0.9
Saturation temperature Tsa [°C] 139 179 216
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