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Study on the effect of heat sinks layout and air flow pattern through the fins on
thermal performance of thermoelectric air-handling units
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In a thermoelectric air-handling unit, a number of thermoelectric modules with forced convection heat
Received 15 January 2018 sinks are used. In this research, it is tried to investigate the effect of module arrangement and air flow

Accepted 24 February 2018

attern on thermal performance of the system. For this purpose, the thermal performance of an air-
Available Online 08 April 2018 p p Y IS purpose, p c 1

handling unit including four thermoelectric modules with three different heat sinks layouts; parallel,
series with unidirectional flow and series with counter {low were compared. The entropy analysis has

Keywords:

O e been used to study the thermal performance and pressure drop imposed on the system. In addition, the
Heat sink layout effect of the electric current applied to the modules and the hot and cold air flows on the coefficient of
Flow pattern performance of the system has been studied for three different layouts. Results indicated that, heat sinks

Air-handling unit layout and air flow pattern through the fins have significant effects on the thermal performance of a

thermoelectric air-handling unit. The coefficient of performance for cooling and heating in the series
arrangement are 1.4 and 1.1 times of those in parallel arrangement, respectively. The results of the
entropy analysis showed that although the pressure drop imposed on the system in the layout of the
series is greater than the parallel arrangement, this cannot reduce the advantage of using the series
layout.
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Fig. 1 Schematic of fins and air flow layout over them (a) parallel fins
(b) series fins — unidirectional flows (c) series fins — counter direction
flows
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Fig. 2 Schematic of a plate fins heat exchanger and its specification
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