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The phenomenological model and experimental analysis on heat
and mass transfer of humid air and spraying water in vertical
spray chamber

ZHAO Xu, WANG lJiaying, SU Xiu, BAO Lingling
(College of Energy and Environmental Engineering, Hebei University of Engineering, Hebei Handan, 056038, China)

Abstract: Aiming at the problem of heat transfer and mass transfer of wet air and spray water,
hawse did some research on basic theory, phenomenological equation and experimental analysis.
First of all, based on the irreversible thermodynamics theory, combining with the basic law, we
established a system of phenomenological equations describing the heat and mass transfer. Secondly,
the water and air influence law of inlet spraying water and air at different temperatures was analyzed by
the phenomenological equations. It is found that under the condition of this experiment research, the
theoretical model is basically reliable and the result is consistent with the change of the parameters of the
actual project. It can be used to analyze the heat and mass transfer of wet air and spray water.
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Fig.1 Moisture air-water heat and mass transfer test
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Fig.2 Thermal efficiency under different air temperatures
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Fig.3 The adding heat and mass under different air temperatures
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Fig.5 The adding heat and mass under different water temperatures
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Fig.4 Thermal efficiency under different water temperatures
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Tab.1 Experiments under different air temperatures

wRmE  mRIRE kit g R SRR = VT v
/IC 1% /C f(m's™) [(m’s™) A /C Hgkg)(F25=5)
15 80 32 3.5 0.56 0.6 17 22.12
20 80 32 3.5 0.56 0.6 12 18.91
25 80 32 3.5 0.56 0.6 7 14.65
30 80 32 3.5 0.56 0.6 2 9.06
R 2 AEIKIRER KR
Tab.2 Experiments under different water temperatures
ZERE SRR kit B B = vrT Vd,
/T 1% /C /(m-s™) f(m?*-s™) R /T NgkgM( T22K)
25 80 28 3.5 0.56 0.6 3 8.16
25 80 32 35 0.56 0.6 7 14.65
25 80 36 35 0.56 0.6 11 22.76

25 80 40 35 0.56 0.6 15 32.84
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