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Heat Transfer Characteristics of Ammonia Flow Boiling in a Plate-type Evaporator with 
Micro-grooved Heat Transfer Surface 
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Heat transfer characteristics of a plate-type evaporator which uses a micro-grooved heat transfer plate are 
experimentally investigated. Working fluid is ammonia and the heat transfer plate is made by titanium. The effects of 
mass flux, heat flux, channel height, and saturation pressure on heat transfer coefficient are discussed. Heat transfer 
coefficient is presented as a function of vapor quality of the working fluid. Moreover, the heat transfer coefficient is 
compared with that of a plate-type evaporator using smooth heat transfer surface. The results show that the channel 
height and surface roughness significantly affect heat transfer performance of the evaporator. 
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Fig. 1 Schematic diagram of an experimental setup. 
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Fig. 2 Configuration of plate-type evaporator. 

Fig. 3 Heat transfer surface. 

Fig. 4 Location of thermocouples. 
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Fig. 5 The effect of mass flux on heat transfer coefficient 
(δ = 1 mm, q = 10 kW/m2, Psat = 0.7 MPa). 

(a) G = 5 kg/m2s, δ = 1 mm, Psat = 0.7 MPa. (b) G = 5 kg/m2s, δ = 5 mm, Psat = 0.7 MPa. 

Fig. 6 The effect of heat flux on heat transfer coefficient. 
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Fig. 7 The effect of channel height on heat transfer 
coefficient (G = 5 kg/m2s, q = 10 kW/m2, Psat = 0.7 MPa). 

Fig. 8 The effect of saturation pressure on heat transfer 
coefficient (G = 5 kg/m2s, δ = 1 mm , q = 10 kW/m2). 

Table 1 Thermophysical properties of ammonia. 

Phase
Saturation pressure
(MPa)

Density
(kg/m3)

Viscosity
(Pas)

Specific heat at constant
pressure (J/kgK)

Thermal conductivity
(W/mK)

0.7 619 1.63×10-4 4720 0.507
0.9 607 1.51×10-4 4781 0.489
0.7 5.51 1.09×10-5 828 2.49 10-2

0.9 7.02 1.12×10-5 677 2.67 10-2

Liquid

Vapor
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Fig. 9 Comparison of heat transfer coefficient between 
smooth and grooved channels (G = 5 kg/m2s, δ = 1 
mm , q = 10 kW/m2, Psat = 0.7 MPa). 




