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Comparison of stress results between brick element and tetrahedron element in
mini heat exchanger subject to thermal and pressure loads
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Table 1 Properties of SS316 (Stainless Steel 316)

Temp | Thermal conductivity | Modulus of elasticity | Thermal Expansion

[’Cl | [Wimm’C]x10° [GPa] [mm/mn C]x10°

21.1 14.93 195.13 15.30

93.3 16.12 190.30 16.74

178 17.47 184.44 18.00

301.7 19.37 175.34 19.17

426.7 21.10 166.17 19.98
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(a) Tetrahedron element (b) Brick element
Fig. 1 Finite element mesh for mini-heat exchanger
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Nodes No. X-Direction Y- Direction Z- Direction
1 Constrained Constrained Constrained
2 Constrained Free Constrained
3 Free Constrained Constrained
4 Free Free Constrained

Fig. 2 Boundary condition of 5x4 reduced mini-heat exchanger
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(a) Tetrahedron element (b) Brick element
Fig. 3 Contour of thermal Analysis
(a) Stress by pressure load (b) Stress by thermal load
Fig. 4 Contour of stress analysis
(a) Tetrahedron element (b) Brick element
Fig. 5 Contour of combine stress analysis
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Table 2 Stress results of element type & load type
Element Maximum Stress
Type Load Type [MPa]
Pressure 164.2
Tetrahedron Thermal 220.0
Combine 2715
: Pressure 86.94
EE,\“n?eknt Thermal 136.7
Combine 162.8
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o] A3}+= Fig 6 2 Tetrahedron element 7} Brick element
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Fig. 6 Stress distribution along the hot channel
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