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Experimental study on heat transfer characteristics of aqueous
NaCl solution in static flash evaporation

WANG Chaoyang, ZHANG Dan, YANG Qingzhong, WANG Yu, YAN Junjie
(State Key Laboratory of Multiphase Flow in Power Engineering, Xi’ an Jiaotong University, Xi’ an 710049, China)

Abstract Experimental studies on heat transfer characteristics of aqueous NaCl solution in static
flash evaporation were carried out, with the mass fraction of aqueous NaCl solution varying between
0 and 0. 26, initial height of water film varying between 0. 1 to 0. 4 m, and superheat varying from
1.5 to 40 C. Results showed that at different stages of flash evaporation the effects of superheat on
instantaneous heat transfer coefficient were different. At the early stage, instantaneous heat transfer
coefficient decreased with the superheat. At the beginning of the late stage, instantaneous heat
transfer coefficient increased with the superheat. At the end of flash evaporation instantaneous heat
transfer coefficient was nearly irrelevant to superheat. Results showed that the maximum
instantaneous heat transfer coefficient value decreased with the increases of the initial height and
initial concentration of water film. A fitting formula for instantaneous heat transfer coefficient of NaCl
solution was proposed, and it was in good agreement with experimental results in the experimental

range. The boiling states were significantly affected by the transient heat transfer coefficient in static
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Fig.1 Static flash evaporation experimental system
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Table 1 Uncertainty analysis of experiment parameters

A Yo XA R S dr /N W2/ %
1/C 0.2 20.5 +0. 98
H/m 0.000 5 0.05 +0. 1
/s 0.025 20 +0.1125
p/MPa 0.001 1 0.009 13 +12.1
S 0.0005 0.05 +1
AT/C 0.2 1.7 +1.8
NEF - - +8.3
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Fig.3 Influence of superheat on the instantaneous heat transfer coefficient
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Fig.4 Influence of initial water film height on the instantaneous heat transfer coefficient
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Fig.5 Influence of initial water film concentration on the instantaneous heat transfer coefficient
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Fig.6 Relative errors between the calculated and experimental

instantaneous heat transfer coefficients
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