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Development of hot temperature fluidized bed solar receiver / thermal storage
system for efficient solar power generation

Matsubara, Koji
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This study develops the fluidized bed solar receiver for efficient solar power
generation. Since the solar receiver / reactor development project found that the cylindrical fluidized
bed irradiated by concentrated light could increase the air and the particle temperature beyond 1000 |,
this study deals development of numerical simulation methodology on fluidized bed and the experiment on
irradiated fluidized bed with organized circulation, to propose new type of fluidized bed receiver. This
new type fluidized bed receiver is based on the two-tower fluidized bed receiver which causes the
organized circulation of particles by the aeration velocity difference between two towers. It was
designed so that the particle can continuously enter and exit the receiver part. The experimental
visualization revealed that the new fluidized bed can charge and discharge the particles continuously, to
prove its applicability to the solar receiver / storage system.
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Ptc1. Volume Fraction
Gontour 1

5.238¢-01
4.801e-01
4.3850-01
3.928¢-01
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Ptc2.Volume Fracion
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4.190e-01
3667001

3.1436-01
2619001
2095601
1571801
1048801
5238002
0.0006-00

d25mm
25mm

Ansys FLUENT

6 7
2
2
2600kg/m?
0.15m/s
0.212m/s
1
1
2

0.7mm 1.4mm

2

8
0.17m/s
300
— 250
© *
a
Q. 200
o
S .
Y 150 -
5 .
2100
% L
]
& ’. CMQQ
50 o %
*
0 *
0.00 0.10 0.20 0.30 0.40
Linear velocity[m/sec]
8
9
1.
2. 3.
4.
2.
3.
@® No motion
A,A Bubbling left side
1.0 [J,M Bubbling right side
O Bubbling both sides
0.9 A Aaa A Clockwise circulation
AAAA L )
0.8 A A A4 B Counterclockwise circulation
A AAAA
0.7 A A A AA[OOOOOOO
0.6 A AAAA[OOOOOOO
iy AANNAN A A|JOOOOOOO
EO.S . A A A AlOOOCOOOO
= A A AAfOOOOOOO
>40.4 AL Al0OOOOOO
¢Jooooooo
03 T EEEEERNE
OmmEEEN
0.2 NCOOEE®R
0.1 CoomEmEm
ooooom
0.0 o0

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
Vg [Mm/s]



3
Koji Matsubara, Yuki Kazuma, Atsushi
Sakurai, Tatsuya Kodama, Nobuyuki
Gokon and Yoshinori Nagase,
Laboratory experiment and simulation
of high-temperature fluidized bed air
receiver for  concentrated  solar
concentration, Journal of the Japan
Institute of Energy, , Vol. 94,
2015, pp. 1323-1329.
Koji Matsubara, Takahiro Miura and
Hiroyuki Ohta, Transport dissimilarity
in turbulent channel flow disturbed by
rib protrusion with aspect ratio up to
64, International Journal of Heat and
Mass Transfer, , Vol. 86, 2015,
pp.113-123.
Koji Matsubara, Yuki Kazuma, Atsushi
Sakurai, Lee Soon-Jae, Tatsuya
Kodama, Nobuyuki Gokon, Cho Hyun
Seok and Kazuo Yoshida,
High-temperature fluidized receiver for
concentrated solar radiation, Energy
Procedia, , Vol. 49, 2014, pp.
447-456.

4
Koji Matsubara, Organized structure
of single and two phase turbulent flows
with scalar transport and some
application to solar engineering
problems, 1st Pacific Rim Thermal
Engineering Conference, March 13-17,
2016 Waikoloa Beach Marriot Resort
& Spa, Hawaii Big Island
Koji Matsubara, Takayuki Nozaki and
Yusaku Matsudaira, DNS of
two-dimensional jet with  heat
releasing  solid  spheres, Asian
Symposium on Computational Heat
Transfer and Fluid Flow, November
22-25, 2015 BEXCO Convention Hall,
Busan
Koji Matsubara, Haruhisa Sakai, Yuki
Kazuma, Atsushi Sakurai, Tatsuya
Kodama, Nobuyuki Gokon, Hyn-Seok
Cho, Kazuo Yoshida, Hideki Kawanishi
and Tatsuya Yamaue,
High-temperature fluidized bed
receiver for concentrated solar power
generation, Grand Renewable Energy,
July 27-August 1, 2014 Tokyo Big
Sight, Tokyo

50

2013

5 29 31

http://mu-koba.eng.niigata-u.ac. jp/abou

tus.html

o

@

®

Matsubara, Koji

20283004

NAGASE, Yoshinori
90180489
Hiramoto, Kazuhiko

00261652

Kodama, Tatsuya
60272811
Sakurai, Atsushi

20529614



