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Research on Mixing and Heat Transfer Characteristics of
Open-hole SK Type Direct Contact Heat Exchanger
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Abstract: In order to further strengthen the heat transfer efficiency of the fluid in the SK type static mix-
er,the SK type static mixer is designed with 3,6, and 9 holes, and the open-hole SK type static mixer is
used in the direct contact evaporator. Using high boiling point heat transfer oil as the continuous phase in
the direct contact heat exchanger,and using the low boiling point organic working medium as the disperse
phase in the direct contact heat exchanger,numerical simulation is carried out by ANSYS software to study
the effect of different numbers of openings on the flow and heat transfer characteristics under three low
temperature differences of 30 °C ,50 °C and 70 °C. The results show that the 3-hole SK type static mixer
has the most stable mixing characteristics. Under three temperature differences, its mixing effect is 1.5,
3.3 and 1. 6 times that of the traditional SK type static mixer,and the turbulence intensity is 3.3,3. 8 and
1.3 times that of the traditional SK type static mixer, respectively; reasonable openings on the SK type
static mixer can increase the residence time of the gaseous working medium in the direct contact heat ex-
changer ,thereby enhancing the heat transfer and achieving the purpose of saving energy.
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Tab. 1 Grid independence verification results
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Fig. 3 Local calculation grid diagram of SK type

direct contact heat exchanger
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direct contact heat exchanger with Z axis

under three temperature differences
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Tab. 2 Simulation results verification
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Fig. 5 Volume fraction of gaseous working medium at
Z =0 section in different mixing models under 50 °C

temperature difference
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number of holes under different temperature differences
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Fig. 7 Variation of turbulence intensity with the number

of open-holes under different temperature differences
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