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Structure Optimization of Exhaust Gas Thermoelectric Generator
of Range Extender Based on 3D to 1D Co-Simulation

Wang Jiawei, Lan Song
(Hefei University of Technology, Hefei 230009)

[Abstract] In this research, a one—dimensional heat transfer model was built for a specific thermoelectric module to
better estimate property of thermoelectric generator and optimize structure. The three—dimensional flow field and heat transfer
models were also established for different thermoelectric generator structures, those two models were coupled to realize the
direct display of power output of thermoelectric generator. Based on the coupled models, thermoelectric generators with four
different structures were compared and analyzed. The results show that, under the conditions of exhaust gas temperature 523 K
and flow rate 0.02 kg/s, the maximum net power output of the heat exchanger structure with staggered fins and a fin spacing
of 10 mm and an angle of 8° is 133 W, which is about 14% higher than that of the basic control group with neatly
arranged fins and no angle of opening.
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