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Study on heat transfer characteristics of plate-fin
heat exchanger based on joint simulation

CAO Xuewen, SHI Qian, BIAN Jiang, GUO Dan, LI Yuxuan

( College of Pipeline and Civil Engineering in China University of Petroleum( East China) , Qingdao 266580, China)

Abstract:In order to obtain the flow field and flow distribution characteristics in the overall structure of plate-fin heat ex-
changer, the flow and heat transfer modules in the MATLAB and FLUENT computational models in the joint simulation are a-
dopted. Taking the natural gas as an example under the condition that the pressure and temperature fields are coupled, the
influence of internal flow distribution characteristics on the heat transfer in the plate-fin heat exchanger is analyzed. The re-
sults show that the uneven distribution of outlet temperature in the plate-fin heat exchanger is more serious due to the uneven
flow distribution. When the phase change does not occur on the natural gas side, the density would increase by about 10% ,
the dynamic viscosity would decrease by 13% , the surface heat transfer coefficient would increase by about 1.9 times, and
the calculated micro-element pressure drop would increase by about 3. 5 times due to the variation of temperature and pres-
sure. Moreover, the small mass flow and large mass flow in the plate-fin heat exchanger due to uneven flow distribution will
cause the decrease of the heat transfer efficiency, resulting in the insufficient utilization of heat transfer area or the failure of
natural gas to cool to the ideal temperature.
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Table 1 Influence of number of grids on flow rate

R HhE /104 AT H#/ (m-s™") O E/ (m-s™")
34 1.834 2.366
63 1.972 2.223
109 1.986 2.139
232 2.014 2.118
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Fig.4 Flow and outlet temperature distribution of 420 channels on natural gas side
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Fig.5 Properties and flow heat transfer parameters in natural gas side under different mass flow
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Fig. 6 Temperature and heat transfer flow in natural gas side under different mass flow
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