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Analysis on Transient Characteristics of Series Two—stage

Thermoelectric Cooler in Confined Space

MENG Fankai 7, XU Chenxin,SUN Yuetong
(College of Power Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract: Comprehensively considering the various thermoelectric effects including the Thomson effect, a
computational model of a series two—stage thermoelectric cooler that works in adiabatic surface space and non-—
adiabatic surface space is established. The effects of transient changes of parameters such as cold and hot junction
temperature, and interstage temperature difference on the performance of a two—stage thermoelectric cooler are
analyzed. The variation law of performance parameters such as cooling capacity, cooling space temperature and
coefficient of performance with time is obtained. When the input current, the number of thermoelectric couples and
the distribution ratio of thermoelectric couples are changed, respectively, the minimum cooling temperature, the
time—consuming to reach the stable temperature, the refrigerating output and the change of the cooling coefficient of
the two models are compared. The results show that, compared with single—stage refrigerators under the same
conditions, two—stage refrigerators take longer to cool down but can achieve lower cooling temperatures.
Appropriately increasing the current can effectively reduce the cooling time. There exists the optimal current, the

number of thermoelectric couples and the distribution ratio of thermoelectric couples, which make the temperature of
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the cooling space the lowest and the coefficient of performance of the cooler to be the largest, respectively.

Key words : thermoelectric ; cooling ; transient ; cooling temperature ; cooling coefficient ; thermal insulation space
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Fig.1 Schematic diagram of cooling space and

thermoelectric cooler
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Fig.2 Thermoelectric cooler thermal resistance network diagram
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