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Motivation of my presentation is based on 
“Social obligation of accelerator researchers”

Accelerator consumes an enormous amount of energy

Accelerator researchers must consider SUSTAINABILITY

① Accelerator parameter design Maximize performance/AC power
② Accelerator component Improve power efficiency
③ Wall plug power for accelerator Use sustainable (renewable) electricity
④ Waste heat of accelerator Waste heat recovery and utilization

Make innovations of energy-related industries 
by using the ILC as a trigger

By making wide utilization of 
①unused waste heat, and ②biomass for society 
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Quick remind about ILC in Kitakami candidate site
Basic policy of the ILC construction: Staging scenario
20.5km ⇒ 31km ⇒ 50km
250GeV⇒ 500GeV⇒ 1 TeV

The Kitakami candidate site has an enough 
potential to accept the 50km ILC

Total 117.3 MW
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surface design
access stations

16,600m2 × 5 area
to be further discussed.

surface design
IP area 78,500m2

to be further discussed 
especially with LCC-MDI.

Surface Access Stations

A proposal of
site-specific design of 
Surface Access stations.
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Option A

A proposal of Basic Design of Underground Facilities
Site-specific design of 
Access Halls with detailed utility
design.

Utility Hall next to 
the detector hall

Underground access halls for Immediate 
access of Helium, Electrics, Waters, and Airs.

Direct access of utlities from IP surface to 
underground hall, through utility shaft.

5-floor construction is different from just a cavern.
It will be applied the control of “building standards 
law”. Need to clear the inspection of design, proof 
of strength. Can we clear them?

To be further discussed
with LCC-MDI



① Accelerator parameter design Maximize performance/AC power
② Accelerator component Improve power efficiency
③ Wall plug power for accelerator Use sustainable (renewable) electricity
④ Waste heat of accelerator Waste heat recovery and utilization
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Ecm 250 GeV
Luminosity 1.35 e34/cm2/s with   

beam polarization
Beam power 5.26 MW (2 beams)
Wall plug power

117.3 MW
Luminosity/power

0.011e34/cm2/s/MW
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① Accelerator parameter design Maximize performance/AC power
② Accelerator component Improve power efficiency
③ Wall plug power for accelerator Use sustainable (renewable) electricity
④ Waste heat of accelerator Waste heat recovery and utilization
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Efficiency 80.7%

High efficiency klystron for FCC. PIC simulations with CST(3D) and MAGIC (2D)

Efficiency 80.3%

HE compact (1.7 m) L-band, 1.4 
MW, CW klystron for FCC has 
been design within HEIKA using 
CSM bunching technology.

MAGIC

I. Syratchev

Walter Wuensch, CERN, LCWS2017 Strasburg, 26 Oct, 2017

11



12

Effort in Iwate prefecture 
to develop tunable permanent magnets 

A companies alliance is 
created in Iwate 
prefecture (see industrial 
session, tomorrow)

 This is the first prototype of a 
dipole magnet.

 This year, we will make advance 
the R&D by collaboration with 
KEK



① Accelerator parameter design Maximize performance/AC power
② Accelerator component Improve power efficiency
③ Wall plug power for accelerator Use sustainable (renewable) electricity
④ Waste heat of accelerator Waste heat recovery and utilization
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Generating capacity by energy source (including purchased power) in Tohoku

New energy
Wind, solar,
biomass, 
geothermal

Nuclear
Oil
Gas
Coal
Hydro

① Generating capacity by new energy and hydro is 29 %

② Real generating power by new energy and hydro is 19 %

③ Total wall plug power for ILC is 1 % of total amount of power generation in Tohoku

④ As a result, the ILC electricity << available sustainable electricity in Tohoku 14



coal fired power
LNG fired two stage power generation

Nuclear power

hydropower

oil-fired power

Commercial grid consisting 
of many type generators

Wind

Biomass

Geothermal

Solar

Tidal power, and others
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CGS

ILC

ILCアニメ最新.mp4


① Accelerator parameter design Maximize performance/AC power
② Accelerator component Improve power efficiency
③ Wall plug power for accelerator Use sustainable (renewable) electricity
④ Waste heat of accelerator Waste heat recovery and utilization
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Collaboration between
Iwate University,

National Institute of Industrial Science and Technology,
Takasago Thermal Engineering Co., Ltd. (Tokyo)

and
Higashinihon Kiden Kaihatsu Ltd. (Iwate)

Waste heat utilization by using 
the heat storage absorbent



Transportation of heat energy using “HAS-Clay” by container truck

Principle of “HAS-Clay” 

Sintered nano-scale compound of 

Hydroxy Aluminum Silicate + Amorphous Aluminum Silicate 

Phase transition of H2O (Vaper ⇔Water) + Chemisorption

HAS-Clay: “Adsorbent” developed by the National Institute of Advanced 
Industrial Science and Technology (AIST)

 Specific gravity 1.2

 Adsorbed moisture content 0.37kg/kg

 Volume filling rate 50%

 Heat storage density 580 MJ/m3

 12 times of energy of natural gas (45 MJ/ m3 )

Waste heat energy recovery and its off-line transportation

17

Energy recovery from waist heat of 
factory, incineration plant, co-

generation, solar and etc.

Heat utilization business:
Greenhouse agriculture, wood and 

biomass drying, heat supply 
business for community and etc.  
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 Amount of moisture adsorption of HAS-Clay 
increases monotonically as a function of relative 
humidity in wide humidity range.

 This means that HAS-Clay can be used to recover 
both low temperature (from ~65º C) and high 
temperature waste heat. 

Endothermic 
reaction

Exothermic 
reaction



Make innovations of energy-related industries 

by using the ILC as a trigger in TOHOKU

By making wide utilization of 

unused waste heat and biomass for society 
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1. Finland
2. Sweden
3. Japan
4. Korea
5. Russia
6. Austria
･････

Ranking of forest rate by country

We have to remind as follows:

 Japan is one of the largest 
forest nation (proportion of 
forested land, not the total 
area)

 Effective utilization of forest 
resources is in our mission

 The ILC is not exceptional

Unused biomass
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Example of utilization of 
unused biomass in Iwate 
prefecture

Bark of hardwood is 
smashed and dried (500 
MJ/m3)

Large scale plant of fungal 
bed cultivation of shiitake 
mushrooms



Firstly, we have to increase the wood demand to increase the 
biomass unused

ILC-related facility (laboratory buildings, guest houses, and etc.) 
should be “Wood first” by taking advantage of the characteristics of 
the Tohoku region
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Collaboration 
between

Iwate University
and

Shelter Co., Ltd. (Yamagata)
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Cultural hall of Nanyo-city,
Yamagata Prefecture
Wooden hall for 1400-seat
by Shelter Co., Ltd. 

Swiss Light Source (PSI)

We are making a design of 
detector assembly hall of 
ILC based on the hybrid 
structure of wood, RC and 
steel frame by this 
collaboration.
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Green ILC city concept

Green ILC
EMS network

Greenhouse

Hospital and/or 
welfare facility 熱

冷

ILC campus

Industrial 
park

電

ILC energy center

排
熱

地域熱供給

ハスクレイ
貯熱槽

冷
水 地域熱供給貯冷槽

熱

熱

CHP

冷

Agriculture
熱

・ILCと需給側負荷予測による熱需給マッチング
・熱需要に合わせた最適運用
・広域配送インフラの適正管理による事業性向上
・エネルギーの面的融通
・災害時の相互バックアップ（BCP）

情報・通信

熱需要エリア

エネルギーセンター

CHP

Heat supply 
business

Heat 
consumer

Supply and demand 
adjustment 
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Energy center

Heat demand

communication

HotCold

Waste heat

Chilled water
Storage tank

District heat supply

District heat supply

HASClay

Cold
Hot

Hot

Learn from Stadtwerke in 
Germany

Hot

http://www.illust-box.jp/sozai/62464/
http://illpop.com/png_animalhtm/cow_a11.htm
http://illpop.com/png_animalhtm/cow_a11.htm


Jomon ruins:  
We have a very long history (more than 
10000 years) to live in harmony with nature

三内丸山遺跡からの出土品
「縄文ポシェット」

今から約5500年前～4000年前
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 Earthenware
 Stoneware
 Lacquerware

Jomon Pochette
5500~4000 years ago



宮城県丸森町
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In Japan, we have sufficient sustainable energy
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This is a painting by a kid of Ichi-no-seki city to 
welcome ILC in beautiful Kitakami candidate site.

Thank you 
for your attention

Mt. Iwate 


