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Conjugated heat trander in micro-channel heat exchanger

CAO Bin, CHEN Guangwen, YUAN Quan
(Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, Liaoning, China)

Abstract: Conjugated heat trander performance in a countercurrent micro-channel heat exchanger was
analyzed and smulated by using the one dimensonal gas convection and wall axial heat conduction model.
The effects of structural parameters, operating conditions and heat conductivity of wall material on the
performance of heat trander of this micro-channel heat exchanger were investigated. The smulation
resultsindicated that the properties of micro-channel heat exchanger were much different from those of
conventional heat exchanger due to the synergetic effect of radial and axial heat conduction in the micro-
channel heat exchanger. Low conductivity metal , such as stainless steel , is an excellent wall material and
available for micro-channel heat exchanger. There existed an optimal operation flux , which could be used
as a standard flux for a given micro-channel heat exchanger , and micro-channel heat exchanger was not
suitable when the operation flux was lower than the standard flux. The maximum heat transer efficiency
of micro-channel heat exchanger decreased with increasng operating flux. The calculation results also
showed that micro-channel heat exchanger with high aspect ratio channel and optimal wall width had
higher efficiency than other configurations.

Key words: micro-channel heat exchanger; countercurrent flow; axia heat conduction; process
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Fig 1 Schematic diagram of micro heat exchanger
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J Fig 3 Heat exchanger eficiency€ vs conductivityA
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Fig 2 Heat exchanger eficiency€ vs gas flux '
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Fig 4 Heat exchanger eficiency€ vs
conductivity of wallA
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Fg 5 Heat exchanger efficiency€ vs Hs
Ws/ Hs=1, Hc=200M m, Wc=300U m, G=840ug- s !
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Fig 6 Aot vs Hs under different gas flux
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Fig 7 €4t vs Hs under different gas flux
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Fig 8 Heat exchanger eficiency€ vs gas mass flow
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Fig 10 Heat exchanger eficiency€ vs gas mass flow
stainless steel ; Hs =2000 m; Hc =1000 m
We/Ws @m-pm-1): 1—900/300;

2 —600/ 600; 3—300/ 900
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