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Numerical Analysis on Heat Transfer Characteristics of a Heat Pipe Type
Solar Thermal Receiver According to Intermal Geometry Variation
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Abstract : A numerical analysis was conducted to predict the heat transfer characteristics of a
solar receiver which is subject to very high heat fluxes and temperatures for solar thermal
applications. The concentration ratio of the solar receiver ranges 1000 and the concentrated heat is
required to be transported to a certain distance for specific applications. This study deals with a
solar receiver according to internal geometry variation incorporating high—temperature heat pipe.
The isothermal characteristics in the receiver section is of major concern. The diameter of the
solar thermal receiver was 120 mm and the length was 400 mm and the angle of receiver end wall
set 90°, 60°, 45°, 30°. And the diameter of the heat pipe was 12.7 mm, 48 axial channels of the
same dimensions were attached to the outer wall of the receiver with even spacing in the
circumferential direction. The channels are changed to high-temperature sodium heat pipes.
Commercial softwares were employed to deal with the radiative heat transfer inside the receiver
cavity and the convection heat transfer along the channels. The numerical results are compared and
analyzed from the view point of high—-temperature solar receiver.
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Fig. 1 Schematic of a typical solar
receivers cavity:
(a) cylindrical type, (b) conical type
(c) dome type (From Ref. (5))
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Fig. 2 High-Temperature solar receiver model :
(a) side view, (b) front view
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Table 1 The number of grids against grid size

Grid
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Fig. 3 Relative error against grid size

CR 1000 . s . .

100000
Heat pipe _/'/-

k_= 5000 Wim-K
90000 [
80000 - /
70000

Radiation Heat Flux, W/m~

60000 =
—s—90
50000 -
L —0—60°
40000 —A— 45"
—e—30°
30000 i

1 L 1 I I L I
0.00 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40

Axial Position of Receiver Side Wall, m

Fig. 4 Radiation heat flux along the axial
position of receiver side wall
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Fig. 5 Transmitted Radiation heat flux
along the radial position of aperture
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