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This review presents a survey of solar furnaces and their applications. After a brief

historical overview, the optics of paraboloidal concentrator, concentration ratio and attainable

temperature are theoretically treated. The design and construction of large solar furnaces in

the world are introduced in some detail. The application to the high-temperature physics is

exemplified by the investigations carried out in the Tohoku University. The applications to

the energy conversion and high-temperature industry, expected in future, are described also.
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Fig. 1 Spectral distribution of solar radiation. (a) outside the atmosphere ;
(b) blackbody radiation at # 6,000 K; (c) sea level.
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Fig. 2 Various types of solar furnace.
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Fig. 3 Reflection of solar
paraboloidal mirror.
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Fig. 4 Distribution of concentration ratio C (k)
for a flat target calculated by assuming the
uniform brightness of the solar disk. (r=1;
o=0.0093.) £ is a distance from the focal
point in unit of A
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Fig. 5 Brightness distribution of the solar disk
and approximated distribution function.
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Fig. 6 Distribution of concentration ratio C(k)
for a flat target calculated by taking the
brightness distribution of the solar disk into
account. (y=1; a=0.0093.) £ is a distance
from the focal point in unit of f.
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Fig. 7 Distribution of attainable temperature
T(k) for a flat target calculated by taking
the brightness distribution of the solar disk
into account. (r=1; €.=ka; a=0.0093; T
=0; H.=1.3 cal cm™2min-1) k is a distance
from the focal point in unit of f.

Fig. 8 Concentrator of the furnace in Mont
Louis, France.

Fig. 9 Direct-incidence type furnace in Bouza-
reah, Algeria.

Fig. 10 Furnace in White Sands Missile Range,
New Mexico, U. S. A.
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Fig. 11 Diagrammatic representation of the
paraboloidal surface grinder.
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Fig. 12 Concentrator of the Tohoku University
furnace, Sendai, Japan.

Fig. 13 Heliostat of the Tohoku University
furnace, Sendai, Japan.
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Fig. 14 Optical system of the furnace in Odeillo, France. F, focal point ;

[
u( G
k K, K, Kk k
k k k 13 k
"‘K ""w % *F 3:(

B

C, oil station for heliostat driving; G, tunnel for oil-piping.
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Fig. 15 Whole view of the furnace in Odeillo, France. (photo by Takebe)

Fig. 16 Irradiated refractory brick SK 35.
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Fig. 17 Irradiated Th0290%-Zr0210% specimen

(m. p. 3080°C).
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Fig. 18 Irradiation of a specimen shaped into
stepped disk.

Fig. 19 Stabilized ZrO: specimen fused by
irradiation.
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Fig. 20 Tantalum (a) and tungsten (b) plate
irradiated at their upper portion. (¢) is a
tungsten specimen fused completely.

Fig. 21 Optical arrangement for infrared pyro-
metry. P, paraboloidal concentrator; T,
target ; B, reference source; S, double-beam
spectrophotometer.
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Fig. 22 Schematic diagram of the goniometer.
S, X-ray source; D, detector; A-B-C, link
system; W, worm; G, gear.
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Fig. 23 Phase diagram for the system ZrOz-
ThOz. C, cubic solid solution; T, tetragonal
solid solution ; M, monoclinic solid solution,
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DERTH 5.
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Fig. 24 Microwave ellipsometer for solar fur-
nace use. P, paraboloidal concentrator; T,
target; S, target support; 1, klystron; 2,
isolator ; 3, frequency meter; 4, attenuator;
5, 45° twist wave guide; 6, transmitting
horn; 7, receiving horn; 8, quarter-wave
plate; 9, analyser.
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Fig. 25 Cassegrain-type solar furnace by central
receiver system.

ZANRNGNERSROEBETHE3XEICEbhE. £
Dlepicid, ISKENHNEHREELTEEA DS S
TH55. ChEBRT TR, REROEREL~) 4
A4y PECEKBRBFELD D, KBRREETRAON
TOEZHRZRBFRICL 3 KBFOFBEETHO,
BENTHRLOCEZONE. coFRT, ZHO~
VAR &y A EICESIL THRWE T AITH 3 EHIC
ABtHEETT 20T, 27 —FREDFThTH
5. FER, B, coFRCX3ENEERCID
o tchs, TORER, ~N)VFREy P AT R BT
U, B boa LVESELESLSIE, RALBADK
YRS REOETHEFFEEENEONS LM
721 zpFR%E, Fig. 25 0k 5, »+&7 LRI
EH5E, 32N LOBMBTETHA 5L, %
72, PEVEEDOEL BN oL TR, BRD
BERREL, 2OBBCL->TREL Rz ALE—%
BT rcibTEL . HAPTHREHO RO HIE
iC, COXDREBAMBAAONTH INEBbN3B.

8. IRNF-FBADIGH

ABFOISHEDO—213, £0BEAFIHALT, KB
ANF-EBRPREEEOEEN T AV F—~ZHad
3LTHD. KB-BRELOREBE v 2L LT
F, DROLEIL S, AEFHHE ML BEZ SO
T&fe, BETFEBICONTI, H»DOT, TAY Hhffid
FHROREZFEBOBEEL L THAK OW oL #kE
O ST ENHBH, RS 6% BETKEE
Mic Rz - Fctedd, FEbhTIckb-7. COFE
TR, RO Iy 2—LIBBOaV 72— AHSD
—mm BEO¥IVERICED, coMEEETICLLY
hFRBRVDT, READEBRDL DIK {, L
DRERLLTIZ, BE BEAEERIF AT
0.
BBEICEARBER O EOEENELHT, Z0F
HEL TR, BLOBEERNKBFE - o AERSES

— 377 (67) —

Fig. 26 5-MW. solar thermal test facility in
Sandia Laboratories, Albuquerque, U. S. A.
(photo by Kimura)
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Fig. 271 Water decomposition temperature ver-
sus mole fraction of dissociated hydrogen.
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