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This research studies the transient thermal stress behavior in Iaminatg‘j]l;o?ozg%grs.
The laminate is composed of layers of homogeneous orthotropic materials. Heat conduction occurs
in two dimensions in the cross-sectional plane, and the problem is considered as plane strain. Three
types of boundary conditions are allowed at the inner and outer surfaces: prescribed temperature
distribution, heat flux, or convection heat transfer. By applying layerwise theory, a discrete-layer
model is developed for analyzing the temperature distribution and the thermal stress. Temperature
and displacement are the primary unknowns, with their shape functions taken as Lagrange linear
interpolation functions in the radial direction and Fourier serigs in the circumferential direction. In
solving for the transient problem, a recurrence relation method using step-by-step integration is
employed. Results from the discrete-layer model show good agreement with the exact solutions.

The discrete-layer model is then applied to analyze the thermal conduction and thermal
stress of an absorber tube in the solar trough system.‘Several case studies are investigated: one
layer, two layers, and three layers of steel and copper tubes. The results have shown that the best
heat conduction occurs in the tube with pure copper. The next best conduction is in the case of
three-layer tube (copper / steel / copper). The worst conduction occurs in the tube with pure steel. In
terms of thermal stress, noncomposite tubes have much lower stresses than the composite tubes.
However, in all cases, shear stress is very small compared to the radial and circumferential stresses.

Circumferential stress happens to be the largest and is about 40% of the yield stress.



