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Study on three-tube type evaporator for ammonia
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As a study of plate evaporator using ammonia as a working fluid, measurement of overall and boiling heat transfer
coefficient are mainly performed for OTEC and ammonia refrigerator. On the other hand, there is a few research of ammonia
boiling on heat exchanger except of plate type one. On this present study, in order to propose a new type heat exchanger for
OTEC in Lieu of plate type one, a three-tube type heat exchanger is developed and performance of that is evaluated.
Measurement of overall heat transfer coefficient on the three-tube heat exchanger which heat exchanged between flowing the
ammonia and hot water at a range of mass flow rate of ammonia (myr= 1.7 ~ 5.4 X 10 kg/s), mass flow rate of hot water
(mys=0.016 ~ 0.61 kg/s), averaged heat fluxes (gay = 7.6 ~ 24.7 kW/m?), and pressures (P,, = 0.7 MPa). The result derived
that the relationship between overall heat transfer coefficient and velocity of hot water. In addition, comparisons between heat
transfer coefficient of boiling ammonia and hot water, and correlations. It is found that the performance of new heat

exchanger is lower than that of plate type.
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1. Test tank (Evaporator) 2. Condenser 3. Working fluid tank 4. Sub cooler
5. Cold water tank 6. Refrigerator I 7. Refrigerator I 8. Hot water tank 9. Working fluid pump 10. Hot water pump
11. Cold water pump 12. Mass flow meter 13. Volumetric flow meter 14. Degassed valve 15. Release valve

Fig. 1 Schematic diagram of the experimental apparatus
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Fig. 2 Schematic diagram of the evaporator (test section)
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Fig. 3 Overall heat transfer coefficient for hot water velocity
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Fig. 4 1/U vs. Viys™® for Wilson plot
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Fig. 5 Heat flux vs. heat transfer coefficient for ammonia
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