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ABSTRACT

In the present study, the characteristics of conductive and convective heat transfer occurred in a
circular absorber of PTC (parabolic trough concentrator) for medium temperature solar energy
utility were numerically investigated. A circular tube was considered as an absorber and the shape
of PTC modeled in this study was based on the system that was installed in Korea Institute of
Energy Research. Not only convection inside the tube but also conduction through the wall of the
tube were analyzed, simultaneously. Circumferentially non-uniform heat flux that was simulated
from the non-uniform solar disc model proposed by Jose was applied as thermal boundary
condition on the tube surface. And, hydrodynamically fully developed laminar velocity profile was
used as the inlet boundary condition and it was assumed that the working fluild was water. And,
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local heat fluxes at the interface of the tube and the working fluid were calculated for different
wall thickness and thermal conductivity of the tube at various Reynolds number. Based on the
results, the effects of thermal conduction of the tube on the local heat transfer were investigated

-

C ! Local concentration ratio

¢, : Rimangle [ ° ]

Osn . Half-angle of solar cone [ ° ]

i . Solar irradiation

R; E Inner radius of a circular absorber

R, ! Outer radius of a circular absorber
U, : Mean velocity [ m/s |

T, : Fluid bulk temperature [ C ]

kg : Solid to flud conductivity ratio

h . Local heat transfer coefficient
[ W/m'K ]
Nu, . Local Nusselt number

Nu ' Mean Nusset number
d . thickness of tube wall
4 . Nondimensional thickness of wall

1* . Nondimensional length of the heated

section
a* : Nondimensional heat flux
x *: Nondimensional axial coordinate

agr, - Interfacial heat flux

agr, - Averaged heat flux at outer wall

ag, - Averaged heat flux at interface
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Fig. 1. Coordinate system of a circular receiver
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Fig. 2. Image distributions for PTC
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Fig. 3. Schematic diagram of the circular receiver and coordinate system
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