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Development of Solar Thermal Receiver using Solar Simulator
(Study by Model of Solar Thermal Receiver)

Tsuyoshi HARAKAWA, Yoshinori NAGASE, Shigeki TOMOMATSU,
Ryusuke KAWAMURA

Abstract

The solar thermal power generation is one of the renewable energy that has lately attracted considerable attention. There are

troughs, Fresnel, parabola dish and tower in the solar thermal power generator.

Each generator has receiver that converts the

received sunlight into the thermal energy, and it influences the efficiency of the solar thermal power generator. It is thought for the
improvement of the receiver, which the reflected light is hard to go out from the aperture of receiver, is good. Several types of
receivers are designed by the ray tracing method, and estimated the efficiency by the experiments. The solar simulator simulates the
optical path of the beam-down solar concentrator. The experiments, which heat the receivers by light from Xenon bub and measure
the temperature of receivers, were carried out with the solar simulator. The results by the ray tracing method showed the same
tendency as ones of experiments. As the result, it is confirmed to be able to design the shape of receiver by using of the ray tracing

method.
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Fig.1 Beam-down solar concentrator."



184 =)

okk

==
i

B 42T

2. KBz alL—4
2.1 KB IalL—ARIZDUWT

B2 WKy R 2 L— 2R A 7, Ky I 2 b—
A= & T Ry T —RURIGE I E & R
FEBTED LI EREMEL erz ) CRUCE R
THLY— OEEMBEZRHE XD L. M T — 2
WEHATND, £72, V2 2 L—2 D bES &R
B DOREART LI 7 L—ATHR I TV,

580

L - Elliptical mirror

i “
T ‘
—4 [T~ Xenon lamp
L]

L — Aluminum frame

1800

e -

Fig.2 Solar simulator.
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Fig.3 Optical system of solar simulator.
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Fig.5 Example of ray tracing.
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Fig.6 Position of thermocouple.
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Table.1 Specification of thermography.

Infrared sensor pixel:160x120,pitch:35um

Temperature
-20~250°C
measuring range

Temperature accuracy | =2°C or =2%

Emissivity correction | 0.01~1.00 (pitch:0.01)
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