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Thermodynamic analysis and optimization for a two-stage
thermoelectric generator device with cylindrical tubes driven by
sintering flue gas heat

XIONG Bing, CHEN LinGen, MENG FanKai & SUN FengRui

Institute of Thermal Science and Power Engineering, Military Key Laboratory for Naval Ship Power Engineering, College of Power Engineering,
Navy University of Engineering, Wuhan 430033, China

Focusing on the large quantity and low recovery rate of sintering flue gas heat in iron and steel industry, a finite time thermodynamic
model of a two-stage thermoelectric generator device with cylindrical tubes driven by sintering flue gas heat is established. Both the
length of thermoelectric elements and working electric current are optimized for the maximum power by using Matlab optimization
toolbox. The effects of the geometric parameters of the pipe on the optimal variables and the invest recovery period of the device are
analyzed as well. The results showed that the optimized power is 7.97 kW based on the pipe with square cross-section for sintering
flue gas at 350°C, which is 42.39% improvement compared with the non-optimized power of 5.59 kW. The investment recovery
period of the device is about 6 years when the price of the thermoelectric module is ¥40.

iron and steel industry, sintering flue gas, waste heat recovery, two stage thermoelectric generator, economic analysis, finite
time thermodynamic
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