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ISSARAPORN AMORNSAWATWATTANA : NEW DESIGN OF SOLAR
THERMAL PROTOTYPE BY 3-D FINITE ELEMENT METHOD.

THESIS ADVISOR : ASSOC. PROF. PADEJ PAO-LA-OR, Ph.D., 175 PP.

SOLAR THERMAL/NEW DESIGN/TEMPERATURE/3-D FINITE ELEMENT

METHOD (3-D FEM)/PARABOLIC CONCENTRATION

This thesis proposed mathematical model of temperature in solar thermal. The
model shown in second-order partial differential equation. The simulation applied 3-D
finite element method, which develops in programming of MATLAB, and can be
shown the result of temperature in solar thermal. Finite Element Method is one among
popular numerical methods that is able [to handle partial differential equation in
various forms. At present, the finite element method has been widely applied in most
engineering fields. Even for problems of temperature distribution, the finite element
method is able to estimate solution of Maxwell’s equations which appeared in
temperature model of solar thermal. To solve this time-dependent(system, a step-by-
step numerical integrationof the backward difference algorithm is applied. This thesis
utilizes the advantages of the 3-D finite element method for handling the heat
calculation in solar thermal. Solar thermal which work at temperature is higher up
from glass layer to absorber then go to layer of water respectively due to heat
accumulation when sunlight touch solar thermal and heat transfusion from absorber to
pipe which pipe will transfer the heat to water. So the water gets maximum

temperature. After that, foil and foam will be an insulator by not let the heat out. This



thesis analyze and new designs of solar thermal prototype with parabolic

concentration for increase temperature of water.
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