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Abstract

Construction of the International Linear Collider (ILC) in Japan has been considered. Since a large-scale accelerator
such as the ILC is a facility with huge power load, it is important subject to build a sustainable power system in the
operation. The electric power supplied to an accelerator is dissipated into the air as thermal energy from the cooling tower
at the end. The temperature of the waste heat is usually less than 60 °C and it has not been reused so far. The water vapor
adsorption material HASClay composed of nano-sized clay has been recently developed. It has a heat storage capacity
with a principle of energy transfer in the desorption of water vapor. It particularly has an excellent storage ability for low-
grade heat (<100 °C). In addition, the heat stored can be reused offline by transporting the material with a sealed container.
Now it is possible to establish a new heat supplying service if we can recover it by the HASClay from not only the ILC
waste, but also various sources in the area around the ILC. In this study, we have developed a new technology to utilize
the low-grade heat with a portable container aiming to establish an offline heat transportation system.
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Figure 1: Granularly molded HASClay® sintered body.
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Figure 2: Experimental equipment for thermal charging or
discharging.

(a) Portable container for this experiment.
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(b) Design drawing of portable container for
this experiment.

Figure 3: Portable container filled with HASClay®.

Figure 4: Portable container for field experiment.
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(a) 60 °C Thermal charging operation.
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(b) 60 °C Thermal charging operation.

50 100
---Inlet temperature
—Outlet temperature + 90
—Outlet relative humidity
40 + T 80
70 =
['4
£
0630 1 60 z
S b=l
£ 50 E
E =
820 40 3
I T e PERC S SGUIP k]
= - 30 &
10 + r 20
10

z
a
> P
K, £
2 ---Inlet weight absolute humidity >
k<] . Py €
£ —Outlet weight absolute humidity <
2 —Air flow S
25 3%
s 7 z
2 V7
S
£
)
o
=
0 . . R . o

O O O O © O ©O O O O O O O O 9O O o o o

L= TR =T - B = - B — T - B = S - B = S - B = S - B =~ S - B = S - B =1

O O ~ ~ &N &N ®© M ¢ < 1D 1D © © ~ N~ 0 o o

Time (h)

(d) Thermal discharging operation.

Figure 5: Typical results of thermal charging or
discharging experiment.
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(b) HASClay covered with wood chips.
Figure 6: Drying wood chips by HASClay.
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Figure 7: Changes in moisture content of wood chips.

6. FEOBIUVSENERE

INRRE I 2N AL A T F T a— )L Lo
LS MBGARR AT REELIEL, "R ADRES]
ZIEIFE 100 %RIECTEL VAN E R T HI LN TEIZ,

WDAT 7 LU CRJRZIR IR OJFIREL, 240 H it
RERENTRLLIZG A DO 74— VRERBREITY, 2
WZED ILCIZAEBT T, A RN R MR 31T DR
NS 7 SSRQO S = ) T RSy SN SIP RV E AL
BROILGEEATO T E ThHD.

R FASEERIZ OV T, BIZIE 100 FFOEZEAT R
BWTC, LREo/ SR 33.7 (337 kg)a i I 52L
XD AT 1 B OBEEE LA TED, Zhzdb
1 H¥%720 105 L OATHZHIK TES, 2D LH72 3550
BRafkenn, HEVKAE T (RLEUIRTE) © 10 kg FRED
NI T RBRL . FEE T =W 7 = EF
() =BT R T, VI A7V OeNi# B 45
R
INEWITL T RKEF v 7 DA —TF g Ay 7 —
RIZB T 58 AR TR MEEORBR LTV, EEr
7o AT > CD, HARIIZIIARE T 7 4kg ITHL
INATLA 1 kg BHOIATIZ T, HIRFERE L C
Hr 8 B A 40 %HIIR T D2 ENTET,

ZNHDRFZEIZED  NATL AR OB & AT fE
W T OS50 0, 2 ANIEE AT REIC LIz EE
ZCWD, ILCDIERNMEED  FEBIHERN R AET DL
XETITHINEMENT L TRE,

F M7 Green ILC HEAEIZIR - TRAIIIZED
FHTe 72012 (—F0) AAA (He i I 3s g Bt 45 i+ 8 17
BR)DU—X LT T N—T Mgt BURER0ED
BAEE R, FoME B RIS L O HEL D TVE T2,

HiEE

AW A RAT T HITHT-0 ., Wi TRE i B HE 1 1
BV D) O HERTEVZ, 2L T, 3B
WEEETHLOTHS,

SEXH

[1] http://cds.cern.ch/record/2721370/files/CERN-ESU-015-
2020%20Update%20European%20Strategy.pdf

[2] J. Sawai, “Energy flow management and utilization of waste
heat (Green ILC)”, LCWS2016, 4~9 December, 2016,

[3]

(4]

(3]

(6]

[7]
(8]

-90 .

Morioka;
https://agenda.linearcollider.org/event/7371/sessions/43
51/ #20161207

M. Yoshioka, T. Kano, S. Narita, H. Odaira, S. Hirai, Y.
Kawabata, J. Sawai, “Study on sustainable energy
management system in ILC”, September 2020,WEPP57.
ATFRRI, FHEEF, 7V —2 ILC &3k e L7z ikl
TN —JFERT AT LAOHRZEE”, Proceedings of the 14th
Annual Meeting of Particle Accelerator Society of Japan,
pp.1278-1281, 2017.

NIRRT IERN, WA & B Bl 2% L7 ILC @
HEEVF| FH D $#& %", Proceedings of the 14th Annual
Meeting of Particle Accelerator Society of Japan, pp.1273-
1277,2017.

gARIERR, AT, REE | “EHEERER N2V
A DBAFE—REE R T R L DE AR AT SR
FIDBAFEJEBR” | FEFFFHT5E Synthesiology 55 12 255
2 75 (2019.8) p.154-164.

FKILA 7, Journal of the Japan Institute energy, 86, 101-
187(2007).

H &2 (A EAAF v AT R — L) | “ANE
KA GV ZAE Uiz s B = e—A T A i
AT EFIRTEM-F 4 RIZV—2 ILC &
37— 2018 4F 2 A 12 A A FREESEHERS S S
TFIRJT ILC HEE ).



