
Evolving research system

[Energy C:uster]

[Aer● ●paee CiusterI Professor Shigeru Obayashi,Head of the Aerospace Cluster

Ainning for aerospace system development with」 apanese techno:ogy
The purpose of the Aerospace Clusterls to infuse cutt ng edge achievements in fluid scle∩ ce research lnto the development of

aerospace systems and,ut mate y to p ay a palt n the deve opment of alrp anes‐ dnd spacecrafts w th techno ogy crafted in」apan

ln the fleld of spacecrafts,the HJl rocket v′ as developed uslng al卜 」apanese technology Hovvever, t must be recognlzed that we

reled on a space shutJe for crewed space t「 ave  n the ned Of arpanes,「 ecenJy a lapans company partc pated ln the

manufactuttng of business ietS W th sma l passenger capacties,the other company deve oped reg Ona let Wth a 70-90 passenger

capacity  The lnstitute of Fluld Scie∩ ce vvas co‖ aborat∩ g in design and test∩ g fOr the reglonallet  Exc tlng pOssibint es are

escalat ng for the manufactunng of」 apanese a rcrafts  l am currenty conduct ng「 esearch and development on the supersonlc

arcraft'Miso「 a,'whichttes at mach 1 8 The M sora uses bip ane wings∩ an attempt to reduce the no se bCenerated by the son c

boom, I hlch is held to be the largest problem in trave ng at superso∩ lc speeds Fu‖ mob zation of cuttlng edge technology such

as CFD,wh ch is the pnde of the lnsttute of F uid Science.a∩ d enlstment of assistance from ndustⅣ  re ated gOvernment o「lices

as vve‖ as prvate sectorlndustⅣ  players to make the卜 Иlsora a rea‖ ty ls the chlef gOal of this cluster

Professor H deaki Kobayashl,Head of the Energy Cluste「

Combustion,zero emissions,and nuclear safety
Emlssions from combustion contal∩ carbon dioxlde, and it ls be eved that one fourth of the carbo∩  dioxlde exlstent ln the

atmosphere of our eallh at p「 esent ls em tted by humans  This carbon dioxlde.emitted ln mass ve amounts, ls llnked to g10bal

warm ng,which is one of the most devastaing prob ems we face today n the Ene「 gy C uster,the Zero Emissions P「 olect aims to

ergonomicaly contnbute tO so utlons for the prob em of g obal warm ng ncreas ng the thermal effc ency Of ndust百
‐
dl combust on

furnaces a‖ ovvs sig∩ ificant reduct o∩ s ln the amount of carbon dloxide erritted And lf an efflclent fuel ce‖ ls developed.the carbo∩

dloxlde o「 ginating f「 Om automob‖ es can also be reduced slgnfica∩ tly  This rvould also 
‐
d‖ ow carbon dloxlde to be co‖ ected,

so dFed,and buned in the grou∩d The Zero Emssons P「 oleCt takes on the prob em of reduc ng burdens on the envronment

卜Иeanwh‖e,nuclear povver generation stepped onto the stage as a source of energyln the second ha f ofthe 20th century Though

nuclear po,ver gene「 at o∩ does not give off great amounts of carbon dloxide, t does suierfrom the issue of safety The Nuclear

Safety P「 oleCt,an endeavor which the E∩ ergy C uster s engaged ln, s deve op ng hlgh y effcient sensors to detect pipe cracks and

also workl∩ g towards the development of nevv technology that can detect theャ varnlng signs for future cracks

[Life Science ClusterI ProfessorTakehiko Sato.Head of the Llfe Sclence C uster

Approaching health and medicaltreatment from a fiuid science perspective
ln the Life Science Cluster,、 Ⅳe have been engagedin「 esearchlng blood floヽ ύ using cutting edge rnethods in fluid

engineering ∪slng this lnvestigat on into blood floヽ ύ phenomena fo「 health maintenance and i‖ ness treatmentis

the goal of the Lfe Science Cluster Current y, ″ヽe are maintaining t、 Ⅳo projects The Hea th Simulation and

Management ProleCt lS geared to、 ″ards aiming computational modeis that make expert use of supercompute「

at simulation(prediCtion)and COntrol(treatment and prevention)of the hea th state and innovating medical

treatment technology Aヽ/e look fon♂ υard to future contributions ln the preventlon and treatment of dlseases llke

cerebral infarct on and heali dlsease Ⅳヽhich share a deep 「elat onship 、″ith the blood The Constructlon of

Blologlcal Function Systems Prolect COnducts research in the cross discip nary field known as bion¬ imet cs

This is research that bases technological development on the va「 ious functions ofthe body We are funneing

our achievements in biologlcal research back into the realm of mechanical engineer ng 1/11ith the construction of

ne、″fluid machlne「 y systems

[Nano‐ Micro CIusterI Professor Selli Samukawa,Head ofthe Nano‐ Micro Cluster

For making」 apan again a semiconductor nation
The Na∩ o Micro C uster engages n ttu d research at the na∩ o and m cro eve,wth foca pOnts ncud ng pasma dy∩ am cs,mo ecu ar heat

dynam cs,non‐ equ‖ bttum mo ecu ar gas dynamics,and nano ntelfac a dynam cs L nk ng the ach evements ofresearch n these areas to

the deve opment of i∩ dust百a techno ogy s the ro e Of th s c uster The neds Of ndustry we hope to benent are the sem conductor

manufactunng ndustry and indust百 es re ated to MEMS/NEMS ln the sem conductor manufactu画 ∩g ndustⅣ ,t was once the case that the

US hand ed CPUs and」 apan hand ed memory Japanese corporat ons took a g oba eadersh p post o∩ n the construclon of sem conductor

memoⅣ  However, ∩にatve n the construct on of sem conductor memoFy lS nOw n the hands of Korea∩ and Ta wanese manufacture「 s

Us ng the ach evements of our research ∩sem conducto「 manufactunng and reestab‖ sh ng」 apan as a sem co∩ ductor nalon s the most

importa∩ t goa ofthis c uster The other goa ofthis c uster s cont面 bulon to the MEMS/NEMS manufactuttng ndustry,wh ch s expected to

see rap d g「 Owth n the nearfuture MEMS/NEMS(Nano/M cro E ectro Mechan ca Systems)are deV Ces wtth mechan ca structures that

are m crometer and nanometer sセ ed,made us ng mosty sem conductor manufactunng techno ogy The cuting edge research be ng

conducted atthe nsutute Of F u d Sc e∩ ce makesに poss b e to contttbute s gnf canJy to the deve opment ofth s cutJng edge ndustry


