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Numerical Investigation of Pipe Array in a Shell and Tube Heat
Exchanger : PCM as a Porous Media flowing through Pipes

S. Bahari, MSc. Student, Dept. of Applied Design, the Faculty of Mech. Eng., IAU, Branch of Takestan
H. Shokohmand, Prof., Dept. of Mech. Eng., the Faculty of Eng., Tehran University
M. Nikian, Ass. Prof., Dept. of Energy Conversion, the Faculty of Mech. Eng., IAU, Branch of Takestan

Abstract: The stress distribution on the tip of the cracks and the stress intensity factor on them are the main
course in the fracture mechanic. The stress intensity factor of the cracks with the different load exited and the
different geometry are listed in the tables of the standard books. In all of them, the cracks are located in the
cenrall point of the plates. In the uniform edge loaded case, the crack position is not effect on the stress intensity
factor of the crack but in the case that the load is concentrated the stress distribution different from point to
another point and therefore the stress intensity factor of the crack, is changed with the crack displacement from
the point of the exited load. In this paper, the stress intensity factor changes with the distance of it from the edge
of the semi infinite plate with the edge crack is investigated. A new relation is introduced from the simulation
solution with the Abaqus. Then, similar relation from analytical solution from the theory of the linear fracture
mechanic was proposed. This relation was determined from the stress distribution calculation in the plate with
the pointed load with the analytical solution from the elasticity thory. This two relations were compared with
another and finally the more accurated relation was introduced as the relation of the stress intensity factor with
the distance from the edge of the plate.

Keywords: Torsion test, Work hardening, Nadai procedure, Ludwig formula, and Materials constants.
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