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Numerical design and analysis of a shell & finned tube heat exchanger for use in
the engine of a special helicopter

M Rostamia', A .H Farajollahia*", M Ghanbarib*
1,2.Department of mechanical engineering, Emam Ali University, Iran
3. Master of science of mechanical engineering, Qom University, Iran

Abstract

Some Iranian military helicopters, which have been used for many years and are worn
out, need to be repaired or replaced. One of the heat exchangers in this paper is simulated
in three dimensions in the form of shells and tubes to transfer heat between two different
fluids used in helicopters, drones and airplanes. The current flowing in the shell is MIL-
PRF 23699 oil and the flowing fluid in the tubes is JP-4 fuel. In this project, the tubes
were designed to be U-shaped and winged to create more heat transfer, and using Aspen
software, the design was done in such a way that it has less length and less weight than
the weight and dimensions of the heat exchanger used in the helicopter. Less and have
higher efficiency. In this simulation, the effect of changing the geometry of the pipes,
mass flow of fuel and oil on the heat transfer and hydraulic parameters of the converter is
investigated. The pipes selected for the heat exchanger include two types without blades
and with blades, and the design of this type of blade pipes is different from other works.
The results of this simulation show that the heat transfer rate between fuel and oil for a heat
exchanger with finned pipes (7400 watts) is about 12% higher than that without blades
(6600 watts). Also, reducing the mass flow of oil into the shell increases the efficiency of
the heat exchanger. The results of this simulation can be used to design shell and tube heat
exchangers with different capacities.
Keywords:Shell and tube heat exchanger, Colburn factor, heat transfer, Fin tube, Friction factor.
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