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A numerical investigation of Nusselt number and friction coefficient in an
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The usages of Stirling engine in many industries such as aerospace, submarines and combined heat and
Received 09 February 2017 power systems, requires more and detailed analysis in such engines. This type of engine is an external
Accepted 04 March 2017 combustion which may use almost any type of fuel. In this article the Nusselt number and friction

Available Online 03 April 2017 coefficient of a Stirling engine heat exchanger is investigated numerically. The geometry of this heat

exchanger is an arc shape pipe with reciprocating flow. Various parameters such as angular frequencies,

gﬁ{,‘i‘ﬁg‘gﬁgine type of fluids, working gas pressures, flow regime and heater geometry impact on the Nusselt number
Reciprocating flow and friction coefficient of the heater were investigated. By increasing the angular frequency and the
Nusselt number working gas pressure the Nusselt number increases but the friction coefficient decreases. The influences
Friction coefficient of different working fluids indicated that carbon dioxide has the highest Nusselt number. The results

Numerical solution also show that the friction coefficient is highly dependent on the flow regime. Comparison between the

two different geometry type heaters shows that the arc-type geometry led to higher Nusselt number. The
friction coefficients of both geometries are almost similar to each other at high frequencies.
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Fig. 2 Grid independency of Nusselt number
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Fig. 11 A comparison between two geometries: Average Nusselt
number at different angular frequencies
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Fig. 12 A comparison between two geometries: Average friction
coefficient at different angular frequencies
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