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The small thermal energy conversion, such as ocean thermal energy conversion (OTEC) is
expected to be the new renewable energy. Since small thermal energy conversion cycles have low
thermal efficiency, these systems use a plate type heat exchanger, and ammonia or ammonia/water
mixture as a working fluid. Then, in order to more improve their cycle efficiency, it is necessary to
improve the efficiency of plate heat exchanger and study the characteristic of boiling heat transfer of
ammonia or ammonia/water on plate heat exchanger.

Therefore, in order to examine the boiling heat transfer enhancement of ammonia on plate
evaporator, we studied about the effect of heat transfer surface condition using treated heat transfer
surface with micro grooves and flat surface for vertical plate evaporator. In this study, measurements
of local boiling heat transfer coefficients on forced convection were performed for pure ammonia on
both surface type plate heat exchangers in a range of mass flux (2 - 7.5 kg/m’ s), heat flux (10 -
20kW/m?), and saturated pressure (0.7 - 0.9 MPa).

The result shows that, the local boiling heat transfer coefficient of grooved surface was larger
than that of flat surface. In addition, in case of grooved surface, heat transfer coefficient increased
with an increase mass flux. Especially the effect of heat transfer enhancement using grooved surface
appeared notably in the nucleate boiling region. On the other hand, an empirical correlation was
derived for the local boiling heat transfer coefficient using the Lockhart-Martinelli parameter. This
correlation can predict the heat transfer coefficient with +£15% or less accuracy for all of the present
conditions.
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Fig. 1 Schematic diagram of the experimental apparatus
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Fig. 4 Photographs of three test heat transfer plates

(a) S1: Flat surface (SUS304), (b) S2: Flat surface (Titanium), (c) S3: Horizontal grooved surface (Titanium)
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Fig. 5 Detail of S3 plate surface
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Table 1 Experimental Conditions

Working fluid Pure ammonia
S1: Flat surface (SUS304)
Plate surface S2: Flat surface (Ti)
S3: Grooved surface (T1)
Mass flux
G [ke/ m’s] 2,5,7.5
Average heat flux
dar KW/ 1] 10, 15,20
Saturated pressure
P,y [MPa] 0.7,0.8,0.9
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Fig. 11 Comparison of boiling heat transfer coefficient at

different mass fluxes on S1 surface
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