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Abstract

The ILC is a large-scaled accelerator facility using electricity annually at 10° kWh class and with peak electricity at
164MW. This electric power finally becomes thermal energy and it is taken out with cooling water. In conventional
accelerator facilities, it has been radiated in the cooling tower by the atmosphere. However, given the recent social
situation requiring efforts for low carbon emission, the ILC design must be carried out by considering energy
sustainability in accordance with the following policies: (1) accelerator parameters should be determined to obtain the
maximum performance with as little power as possible, (2) improvement in electrical efficiency for all accelerator
components, and (3) it is necessary to consider the utilization of exhaust heat. Given that the ILC is constructed in a long
straight line, the heat transportation through a pipeline is unsuitable due to the long distance to the heat consumption place,
and an alternative method for heat transportation is required. Therefore, in this paper, we propose an off-line heat
transportation via trucking container that stores the exhaust heat by applying “Adsorption Thermal Storage Technology”,
by adsorption and desorption of the moisture with newly developed materials. This off-line heat transportation has
applications outside of the ILC including local primary industries such as agriculture, forestry, and fishery, and has the
potential of becoming part of the so called “sixth sector industrialization”. It is our hope to contribute towards new
business developments for traditional sectors such as agriculture, forestry, and fishery, as well pioneering new innovations
for the future of the Tohoku district.
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Table 1: Thermal Storage Density of Various Absorption Materials

Thermal storage | Thermal §torage Latent heat Thermal sForage Spe.mﬁc Amount‘ of Filling rate Thermal s.torage Remarcs
technology medium material weight | adsorption density
Type kl/kg kg/L kg/kg Vol.% kJ/L
Zeolite 13X 0.26 381
Silica gel A-type 0.28 410
Adsorption Water Gas -
thermal storage (Moisture) 2,40 Liquid AQSOA®-Z01 1.20 030 0 439
Polymer
0.35 512
adsorbent
HAS-Clay 0.37 588 [AIST
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(b) Thermal Discharging Operation

Charging and discharging operation of
adsorption thermal storage technology.
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Figure 2: Isothermal adsorption diagram [1,2].
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Figure 3: X-ray diffraction of HAS-Clay [1].
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Figure 4: Transmission electron microscope image of
HAS-Clay [1].
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Figure 5: Granulated HAS-Clay [3-6].

Figure 6: Adsorption thermal storage container (Hino
motors truck type) [3-6].
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Figure 7: A utilization site of thermal storage tank at Kanuma
welfare center "Deainomori".

Figure 8: Adsorption thermal storage tank on the truck.
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Table 2: Quantity of Factory Exhaust Heat in Japan [7]

Temperature Gas Liquid Solid Total
(°c) (TI/year) | (%) | (TI/year) | (%) | (TIiyear) | (%) ]| (Ti/year) | (%)
40 ~ 59 - - 45,619 49 - - 45,668 4
60 ~ 79 - - 14,823 16 - - 14,839 1
80 ~ 99 - - 12,629 14 - - 12,643 1
100 ~ 149 440,480 43 20,394 22 - - 460,939 40
150 ~ 199 275,129 27 - - - - 275,156 24
200 ~ 249 125,023 12 - - - - 125,035 11
250 ~ 299 68,140 7 - - - - 68,147 6
300 ~ 349 39,034 4 - - 2373 8 41411 4
350 ~ 399 21,035 2 - - - - 21,037 2
400 ~ 449 8,032 1 - - - - 8,033 1
450 ~ 499 8,992 1 - - - - 8,993 1
500 ~ 999 30,164 3 - - 1,972 7 32,139 3
1,000 ~ - - - - 23,718 85 23,718 2
Total 1,016,629 [ 100 93,465 | 100 28,063 | 100 1,138,357 [ 100
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