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Study on three-tube type evaporator for ammonia 
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1-48, Hirao, Kubara-aza, Yamashiro-mach, Imari-shi, Saga, 849-4256, Japan 

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 (mWF = 1.7 ~ 5.4 10-3 kg/s), mass flow rate of hot water 
(mWS = 0.016 ~ 0.61 kg/s), averaged heat fluxes (qav = 7.6 ~ 24.7 kW/m2), and pressures (Psat = 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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Fig. 1 Schematic diagram of the experimental apparatus 
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Fig. 2 Schematic diagram of the evaporator (test section)  
 

A2 = 9.13 10-2 m2 A3 = 1.86 10-2 m2 A=13.71 10-2 m2

Dh = 9.56 10-2 m  
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Fig. 3 Overall heat transfer coefficient for hot water velocity 
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Fig. 4 1/U vs. VWS
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Fig. 5 Heat flux vs. heat transfer coefficient for ammonia 
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