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FFF（Fluctuation Free Facility）
Ambience in which remaining factors for fluctuation in  clean room 

are controlled more effectively.

The institution which concentrated the innovative infrastructure utility 

technology of doing synthetic

research of a design, a device process, equipment,

material, and measurement technology.

Facility without any drift,

fluctuation or variation

Air stagnation reduction system 
using ceiling return mechanism

Organic contamination 
prevention 

Conductive surface 
treatment of FFF interiors

High-efficiency 
multi-functional
air handling unit

Independent 
trestle for utilities 

CDA delivery system

Pure water delivery system
Functional water delivery system

Crack-free mat slab
Power-supply potential fluctuation 

prevention/ground

FFU

Tohoku University New Industry Creation Hatchery Center

Crack Prevention for 

Mat Slab Concrete

Statistical evaluation of 
cracking by actual 

measurement
↓

Future risk of cracking is
within allowable range.

Application of Expansive Concrete
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Days progress 

Casting mat slab with shrinkage-type 

concrete and expansion-type concrete 

alternatively enlarges effective surface 

area at construction joints.

Realizes Mat Slab Concrete without Crack

Combination of low-heat Portland cement 
and high-grade expansion admixture 
reduces shrinkage by effective 
expansion at early stage of concrete 
hardening.

Ground to Reduce Fluctuation 

of Power Supply Potential

・Grounding(step earths+mesh ground)

⇒grounding resistance; 0.08W or less

・Grounds to all building composition components

⇒surface specific resistance; 10
6
～10

9
W

GL

18m

Isolated ground 

in FFF

Lightning conductor

Grounding 

electrode

Insulation

Process tool in FFF

Sub-station

Internal potential fluctuation of 

buried mesh layers(with seven-

meter pitch)is marginal.  

Buried mesh layers and the 

building framework are 

connected.

Gratings are electrically 

connected to steel frames of 

the building framework via 

reinforcing bars.

Walls are grounded to 

embedded reinforcing bars or 

steel frames.

Ground of power supply board 

and general power supply is 

connected to trunk ground cable 

for the main distribution. 

Cu wires are connected by means 

of the modified contact bonding 

method.

Forty-one step earths(3.9m in length) 

feature low earth resistance 

Earth resistance remains unchanged 

throughout the year.   

FFU is electrically 

connected to the 

building framework 

via steel frame.

Deck plates (made of iron) of 

floors on the third level and the 

fifth level are connected to the 

building frames.

Completely isolated ground is 

used only for lightning conductor.

ゆらぎや振動のない研究施設（１）
Fluctuation Free Facility (1)

A－1

微振動対策 Micro-vibration Control

・A two-meter-thick 

concrete mat slab of 

3700 ton in weight

⇒Transfer of 

external vibration

0.15mm or less

(2Hz or more)

・Control of the dissolved oxygen gases 

in pure water by membrane deaerator

⇒1Gal or less(0.1～400Hz Horizontal)

Improved 

ground 

properties
Pile foundation

Mat slab

Ground to support pile foundation

Reinforced concrete trestle 

featuring high stiffness

イナージェンガス消火設備 Counter Measure Fire

Inergen GasTM System

（N2:52% , Ar:40% , CO2:8%）
Argon-Carbon Dioxide Gas System

（Ar:80% , CO2:20%）

★ Defend human life

from fire

⇒ Provide Safety Fire

Fighting System for 

human

★Protect fortune; 

production machine; 

from fire 

⇒ Provide Fire Fighting 

Material which is able to

keep the function of 

machine after discharge.
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