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Cover
Products Development using Simulation Technology

Mitsui Engineering & Shipbuilding Co., Ltd. (MES) has
been developing products using simulation technology and
experiments.

Concerning diesel engine development, in order to
reduce NO,, PM and CO, emission, many kinds of
apparatus such as Turbo Hydraulic System (THS),
Exhaust Gas Recirculation System (EGR), Selective
Catalytic Reduction System (SCR) for exhaust gas
purification and low temperature energy recovery system
Variable Phase Cycle (VPC) as well as turbo compressor
are added, and the engine system behavior therefore has
become very complicated.

Furthermore, MES has been also increasing the size and
the speed of container handling cranes, to meet the
demand for CO, reduction.

Under such circumstances, simulation technology helps
to understand complicated system and shorten
development period. After verification by experiments,
MES supplies new reliable products to the customers.
(DLarge Battery Management System for port area

equipment
@Developing lean-burn gas engine simulator with

supercharging by THS
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Development of Large-Scale Battery System for Industrial Machinery
with a Focus on Port Facilities

Junya MIYATAUKoji OKAUOMutsumi KIRINOUNaohiro AOYAMA

Forlreducinglenvironmentallimpactlandlenergy’ consumptionZindthelcontainerlyardI motorizedl /I hybridizationlof?
thel container handlingl machinel hasl beenl developed(] [ Lithium-ionl rechargeablel battery ofl high-capacityl and’ high-
performancelhaslbeenlwidelylusedlaslalbatterylofisuchimachinel]

InlorderltoldeveloplalLithium-ionlbatterylsystemioptimizedZforithelcontainerlhandlinglmachinelwelhavelverified thel
batterylspecificationsibylsimulationiwithJalloadloflthelactuallmachinelandlthelactualicharacteristicslofithelbattery.lAndl
welhavelcompletedithelsafe[Tsimplelandlcompactilargelbatterylsystemladaptableltolquicklloadlchangelin’high-rate(]
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Dynamic Simulation of Lean-Burn Gas Engine with Supercharging Function
by Turbo Hydraulic System

Teppei KAJITANI, Nobuyuki SAKAIRI, Yasuyuki TSUJI, Toshiro OKA

100 Inl thelsituationl thatl environmentall protectionl becomes? morel important, thel development oflemissionl reduction’
technologieslforl CO,INOxJandlSOxIhaslbeenlconductedlallloverl thelworld.l Furthermore,lthel technologyl forlhighly?
efficient’energylutilizationlislalsoldesiredlfromlthelpointlofifuellcostireduction.
100Mitsuil Engineeringl & Shipbuildingl Co.l Ltd..J MESO has’ promoted! thel developmentlofi environment-friendly’ energy’
deviceslwhichImeetJtheselrequirements.JAslonelofisuchldevices,Ithellean-burnigasienginelwithl TurbolHydrauliclSystem
0 THSOhaslbeenldevelopedlsolthatitlrealizesIthelimprovementlinlenergylefficiencylandldynamiclbehaviorisimultaneously.
100 Inlthel developmentlstage,l MESE hasl builtl andl utilizedl thell simulationd systemIwhichl canl predict] thel dynamicl
behaviorlofithelcomplicatedlwholelenginelsystemIwithl THS.[InlthislreportItheloutlineloflthislsimulationlsystemlandl
somelresultsiobtainedlbythisisimulationlsystemlareldescribed.] Aslonelofltypicallsimulationlresultsitlbecamelevident!
that“theldynamiclresponseltimelforirapidiloadichangelcanibelshortenedlbylthelsuperchargingfunctionlofithel THS.
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I00Solarlpowerlislanlextremelylimportantirenewablelenergy,lwhilelitlrequires’highlylefficientithermallstoragelsystem!
thatl stores’ heat! during finel weather and’ producesl stablel electricity” on] demand! duringl cloudy’ weather? andl night’
timelforlitslpracticalluse.lSolidIthermallstorageltechnologylusingChighltemperaturelairiaslalheat’mediumlislioneloflthel
promisinglcandidatesiforithelthermallstorageltechnology,/whichlislbeingldevelopediworldlwide.
JI0MitsuilEngineeringl&[ShipbuildinglCo.[Ltd.0 MESO currentlylworkslonlthelresearchlandldevelopmentloflthisisolidl
thermallstoragel system.]Wel carried out] thel CFDl simulations tol investigate thel thermall storagel characteristics? onl
various?heatl storagel materials. Theylwerel confirmedlwithlallargelsizedl thermallstoragel testinglfacility,]whichlwasl
constructedlbasedlonlthe]lCFDIresults.]Aslalresultlofltheltests IMESIclarifiedlitsiconceptlonlselectinglsuitablelmateriall
forl CSPL thermal’ storage,] developed! al methodl tol calculatel thel performancel ofl thel material,]l andl confirmed! thatl it”
accordslwelllwith( thel testl result.] Furthermore,l MESI madel al provisionall designl of] thel commerciall scalel thermall
storagelplantlusingltheldevelopedimethodlandlprovedithelfeasibilitylofithelsolid_thermallstoragelsystemIforlCSP.
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