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New Technology for Developing Ship Hull Forms
in Mitsui Engineering & Shipbuilding Co., Ltd. (MES)

Mitsui Akishima Laboratory has been contributing to the
development of ship hull forms by various kinds of tank
tests and numerical simulation techniques. The experimental
tank test which we introduce in this technical paper and
report has been carried out in MES’s towing tank. The
result of this test was offered as a benchmark test of the
computer simulation code “RIAM-CMEN" which had been
developed by a collaboration research by MES and Kyushu
University. It has thus far been difficult to analyze the
added resistance in waves for the large merchant ships by
a large scale numerical simulation. However, research and
development of this time have revealed the condition of the
simulation for reproducing the experimental tank test
result. At the same time, it has been proved that the
numerical analysis by the computer simulation has reached
to the level of practical use by virtue of this research and
development activity.
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Development of CFD Method for Study of Above Waterline Hull
Form Effect on Added Resistance

Changhong HU, Takashi MIKAMI, Koutaku YAMAMOTO

This. paper. reports. a. part. of.. the. collaboration. research. results. between. Mitsui. Engineering. &. Shipbuilding.. Co..
Ltd.. and. Kyushu. University. on..CFD.. development. for. prediction. of. added. resistance. in.. waves. for.. large.. merchant.
ships.. The.added. resistance..in.waves. is. influenced. by. the.above. waterline. hull..form,.which. is.. very. difficult. to. find.
in.the.calculation. by.using.a.linear.theory.based.method..In. this. collaboration.research,.the.CFD..code,.RIAM-CMEN

0 Research. Institute.for. Applied.Mechanics,.Computation.Method.for.Extremely.Nonlinear.hydrodynamicsO.which. has..
been.developed. for.strongly.nonlinear. wave-ship.interactions,.is.extended..and..applied. to. the.. prediction.of. the.added.

wave. breaking.phenomena.on.the.bow.flare..An.experiment.with.a.VLCC.model.is.carried.out.for. verification.of. the.
extended. RIAM-CMEN. code.. In. this. paper,. at. first. the. fundamental.. theory.. about. RIAM-CMEN.. is..described,. then..
numerical.results.are.presented.and.compared.to.the.experiment..Finally,.as.an.example.of. practical..use,.a.numerical..
study.is.presented.about.the.influence.of .the.above-waterline.bow.shape.on.the.added.wave.resistance.
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Development of Zone Control Induction Heating for Semiconductor Industry

Yoshihiro OKAZAKI, Takahiro AO, Kazuhiro OZAKI, Syunsuke FUNAJI

..In.this.paper,.we.introduce.Zone.Control.Induction.Heating.systenil ZCIHOthat.has.been.developed.in.our.company..
The.ZCIH..system.is..consisted..of. multi.heating.coils.and.the.same.number..of..inverter.units.. The..core.technical. point.
of.ZCIH.is.to.have. the.ability.to.control.closed.located.multi.heating.coils.independently.. The.conventional. IH.system..
cannot.do.it.. The.newly.established.ZCIH.system.enables.to.control.the.temperature.of.multi.zones.independently. by..
this.ability..For.instance,.when.you.heat.the.board.that.it.easily.distorted. by.a.little.temperature.non-uniformity,. this.

ability. is..useful.. In. this. paper.we. focus. to.introduce. the.application.of. ZCIH. to.semiconductor-fabrication.equipment..
We.explain.the.precaution.point,.design.procedure.,.and.the.actual.experimental.data.
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Development of Thermoelectric Energy Conversion for Exhaust Heat Recovery
Toshihito KATO, Kinya KAMATA, Hiroyuki KITAGAWA

From..a..view. point. of. carbon. dioxide. reduction,. the..power.. generation. from. the.. waste.. thermal..energy.. of. 100-200..
degrees.C.is.an.appropriate.technology.in.the.internal.combustion.engine's.bottoming.cycle.or.energy.recovery.of.the.
plant.waste. heat,.and. is. also. attractive. to.. the. renewable. energy. like. solar..thermal.. or..geothermal.. applications.. The..
waste-heat-driven. power. generating..systems. such. as. low-temperature. Rankine. cycle. or.. Stirling.. engine. are. also.. in..
the.course.of.development,.however,.thermoelectric.energy..conversiond TECO is.a.method. for.generating. electricity..
directly.from. heat.energy.. TEC. is. a.kind. of. solid-state.. energy. conversion,.in. which..electrons. and. halls. work. like..a.
working. fluid..of. Rankine..cycle,.and.it.does. not.require.any. mechanical..rotary.. motion. fluid..circuit. within..the.energy..
conversion.. unit.. TEC..makes. neither..noise,. vibration. nor.. requires.. consumable.. parts.. TEC,. therefore,.can. propose. a.
reliable.power.generating.system.with.an.easy.maintenance.

This. report. gives. a. brief. overview. of. TEC. material. development. conducted. by.. Shimane.. University.. and.. Mitsui..
Engineering.&.Shipbuilding.Co.,.Ltd..in.2010.and.2011,.and.the. TEC.module.evaluation.in..2010...
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Corrosion Inspection Technology for Invisible Corrosion under Insulation

Shuji ISHIHARA, Junnosuke TAMAGAWA, Ryoichi NAKAHARA, Koichi SATO, Shigeyuki NAKATA

In.an.infrastructure.management,.age-related. deterioration.of .facilities.has.caused.serious.problems..For.maintaining..
chemical,.petrochemical.plants,.refineries.and.so.on,.the.effective.countermeasures.to.corrosion.under.insulation CUI[
are.matters.of.urgency..CUl.cannot.be.confirmed.from.the.outside.because.it.develops.under.the.insulation..Although.
the. visual. inspection. is. the. most. reliable.. method,. such. inspection..is. highly.. expensive. because. of.. costly.. removal/
restoration. of.. the.. whole. insulation.. and. scaffoldings.. Under. these. circumstances,. the.. non-destructive. inspection. is..
considered. to. be..one. of..the. solutions.. Among. the.. various. non-destructive..inspections,.we..examined. the. reliable.and.
inspection.diagnosis.techniques.to.satisfy.the.facility.owner.request.considering.the.future.facility.maintenance.trend.
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