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Experimental Study of Environmental Parameters on the Performance
of Evaporative Cooling Heat Exchanger

Shen Jiang Yang Meng Zhang Cong Wang Xiaole
( Refrigeration Key Laboratory of Tianjin, Tianjin University of Commerce, Tianjin, 300134, China)
Abstract The experiment rig of evaporative cooling heat exchanger is set up for experimental research and the environmental parameters
were controlled in enthalpy difference laboratory in this paper. The influences of spray density, face velocity and environmental parameters
on the performance of evaporative cooling heat exchanger were experimentally investigated. The optimal spray density and face velocity
were found, which were 0.031 4 kg/(m-+s) and 3.22 m/s respectively. In addition, the heat transfer coefficient would decrease by 4. 2%
and the mass transfer coefficient would decrease by 9.3% when the wet bulb temperature was increased from 22 °C to 28 °C; the heat
transfer coefficient would increase by 10% and the mass transfer coefficient was increased by 13.7% with the relative humidity of inlet air
decreasing from 85% to 55% .
Keywords evaporative cooling heat exchanger; heat transfer coefficient; mass transfer coefficient; relative humidity; wet bulb tempera-
ture
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Fig. 1 Experimental device system flow chart
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Fig. 2 The total heat transfer coefficient changes

with spray density
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Fig.3 The mass transfer coefficient changes

with spray density
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Fig. 4 The total heat transfer coefficient changes

with face velocity
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Fig. 5 The mass transfer coefficient changes

with face velocity
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Fig. 6 The total heat transfer coefficient changes

with wet bulb temperature
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Fig. 7 The mass transfer coefficient changes
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Fig. 8 The total heat transfer coefficient changes

with relative humidity
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