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Special Issue on New Technologies of Renewable Energy

This special issue contains following 4 papers concerning
new efforts by Mitsui Engineering & Shipbuilding Co,, Ltd.
on renewable energy technology.

[0 Development of Evaluation Technology of the Sail-Equipped

Vessel to Reduce CO, Emission
To cope with further regulations for reduction of CO,
emission in the near future, MES performs some basic
tests for sail equipped vessel which is one of effective
methods to reduce CO, gas and develops a program to
estimate its effect during voyage.

O Concentrated Solar Powerd CSPOSystem[] Report #10
In a concentrated solar power plant, the solar receiver is
the most important element. Performance demonstration
test of the solar receiver is shown in the paper.

O Investigating Possibility of Hydroelectric Power
Generation based on Flow Induced Vibration
A new hydroelectric power generation system based on
the flow induced vibration is being developed. Hydraulic
test proves its availability.

0 Estimation Method of Gas Composition from Biomass
by Detailed Chemical Kinetic Modeling
MES has succeeded in estimating the tar components in
the pyrolysis volatiles from some kinds of biomass which
is expected to replace fossil fuel.
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Development of Evaluation Technology of the Sail-Equipped Vessel
to Reduce CO, Emission

Satoshi MATSUDA, Akihiko KITADAI, Akihito HIRAYAMA

...... Mitsui.. Engineering..&. Shipbuilding. Co.,. Ltd.] MES[] group..has. been..developing. technologies. to. reduce.. CO,.. emission..
from.ocean.going.vessel..Above.all,.MES. started..the.. project. to.develop. vessel. with. significant.reduction..of.CO,.emission..
in..2008,.and..CO,..30%. reduction..of .several. vessels.including. VLCC.was.achieved.under.the.project.. This.successful.result.
was. attributable. to. the.improvements. in..various. element. technology. related. to. vessel's. operation,. hull..and..main..engine...
In..addition. to.. such. response. to.. the.immediate..demand. to. reduce..CO,.emission,.we. are..promoting. further. research..and.
development) R&DU as..one..of.technology..to. respond. to.a.possible.demand. for..greater. reductions. of.CO,.emission..in. the..
future.

...In.this.paper,.we.introduce. three.results.in.the.R&D,.wind.tunnel. test,.development.of.method.to.estimate.CO,.emission..
reduction,.and. development. of.. free.. running. model-test,. whereby,. we. established.. an. efficient. evaluating. system.. for..
maneuverability.and.CO,.reduction.of.the.sail-equipped. vessel.
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Concentrated Solar Powelf] CSPSysteni] Report #1[]
Performance Test of Solar Receiver

Yoshikazu ANDO, Yoshitada TOMOYASU, Nobuyuki TSUTSUI, Kazuaki EZAWA
Shoji SAKAI, Masayuki KUSUDA, Yoh SASAKI, Daisaku SUMIDA

Global warming is an urgent issue worldwide and a use of renewable energy to curb greenhouse gas emission from power station
is now seriously discussed. Research and development for the use of solar energy are carried out for more effective use of renewable
energy.

Mitsui Engineering & Shipbuilding Co., Ltd.[] MES[ started its research and development of the Concentrated Solar Power[] CSP[]
using solar energy in 2007, and constructed the CSP demonstration plant in Abu Dhabi, the United Arab Emirates in 2009.00 The solar
receiver collects the heat from the sun, but the integrated heat received depends greatly on weather condition and sun position, and
the design method of such solar receiver ought to be different from conventional one. In order to confirm the design condition of solar
receiver and the integrity of the new design method, a performance test was carried out in 2011, where the actual solar energy was
measured in a chronological order and compared with the corresponding change of the integrated energy to evaluate the efficiency of
heat receiver etc. The result of the performance test well demonstrated the effectiveness of the solar receiver technology.
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Investigating Possibility of Hydroelectric Power Generation based
on Flow Induced Vibration

Ken-ichi HAYASHI, Shinji HEIJIMA, Keito OKA, Hiroo INOUE

Mitsui. Engineering. &. Shipbuilding. Co... Ltd..and. Okayama. University. are. developing. the. hydroelectric. power..
generation.based.on.the.flow.induced.vibration.of.an.inverted.pendulum.. The.main.body.of.the.inverted.pendulum..is.
a.circular.cylinder.filled.with.air,.and.buoyant.force.acts.on.the.cylinder.body.as.a.restoring.force.. This.buoyant.force.
sustains. the..pendulum. vibration. without.any. spring. system.. We. investigate. torque,. power..and..energy. efficiency.. of..
the.flow.induced.vibration.of.an.inverted.pendulum.through.the.experiment.at.a.circulating.water.channel..lt.is.found.
that.the.flow.induced.vibration.of.the.inverted.pendulum.can.extract.the.hydrokinetic.energy.quite.efficiently.
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Estimation Method of Gas Composition
from Biomass by Detailed Chemical Kinetic Modeling

Ken MIYACHI, Manabu KATAGIRI, Masato FUJITA, Nobuyasu KANDA, Koyo NORINAGA

Mitsui.Engineering.&.Shipbuilding.Co.,.Ltd..aims.to.establish.an.estimation.method.of.gas.composition.at.an.outlet.of.
a.gasifier,.by.means.of.gas-phase.reaction.of.pyrolysis.volatiles.derived. from.biomass,.by.applying.a.detailed.chemical.
kinetic.modeling..In.our.previous.report'.the.identification.of.tar.components.in.pyrolysis.volatiles.from.grass-biomass..
was.described,.which.were.applicable.as.input.data.for.the.detailed.chemical.kinetic.analysis..

In. this. report,. the. tar.components. in.. the. pyrolysis. volatiles. from. ten. kinds. of. typical. types. of. biomass. were..
analytically. identified.. The. previous. detailed. modeling. was. also. extended. by.. adding.. some.. fundamental. reaction..
equations. relating. these..important. tar..components.. The. applicability. of. the.. extended.. modeling. was. consequently..
confirmed. by..comparison.. of.. the. gas.. composition..analytically. identified.. with. that. of. simulation.. using. the..extended..
modeling.. As. a. result. a. gas..composition.. and. gas. volume. after. gasification. could. be. estimated. for..any..biomass. by..
making.a.small.scale.pyrolysis.experiment,.so.that.an.optimal.condition.for.gasification.could.be.found.for.any.kind.of.
biomass.or.any.purpose.to.utilize.the.product.gas.
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Identification of Main Tar Chemical Species obtained from Pyrolysis of Wood, Grass, and Agricultural Residue
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Detailed Chemical Kinetic modeling for 2,3-Dihydro-Benzofuran

oooo 0000.A | OO | OOO0ODOOO.E
CH, +.DHBF.=.DHBFJ.+.CH, | 200x 10° 0 62802
DHBF.=.C,H,+CH.CO 800 x 10% 0 364.252
DHBF.=.C,H,+HCO 800 x 10% 0 328664
DHBF.=.C,H, + CO 271 % 10% 0 340387
DHBF.=.C,H,0H 204x 10% 0 297681
DHBF.=.CH,CO.+.C,H, 240 % 10% 0 317359
DHBF.=.DHBFJ.+.H 600x 10% 0 347504
DHBF.=.H, +BF 750 x 10% 0 255395
H.+.DHBF.=.DHBFJ.+.H, 300x 104 0 33494
BF.=.CH,+.CO 178x 10% 0 313800
DHBFJ.= H.+BF 100x 10% 0 180032
DHBFJ.+.0,=.HO, + BF 362x 104 0 0000
DHBFJ.+ OH.= H,0.+ BF 114x 108 | - 0071 - 0,009
DHBFJ.+HO, = H,0, + BF 114x 10 | - 0071 - 0,009
OH.+.CiH, =.H.+.C;H,OH 156% 10 | - 32 70757
CH,0H.=.a,c)h,0.+.OH 500x 10% 0 481482
C;H,OH +.C,H, =.C,H,0H 150% 102 | - 26 26293
CiH,0H.=.C,H, +.C,H.OH 158 % 104 0 244677
CHOH +CH,=H+CHOH | 251x 10° 0 25958
CH,+.CHOH =H+CHOH | 794x 10 0 26.769
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Laboratory Scale Experimental Apparatus
for Gas Phase Reaction of Pyrolysis Volatiles
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Development of Anticorrosion Engineering
of Steel Products using a Sacrificial Anode under the Atmosphere

Shuji ISHIHARA, Daisuke UCHIDA, Koichi ASANO, Ken-ichi NISHIYAMA, Shinji TAKAGAWA

For. anticorrosion.. engineering. of.. steel. products. in. the. atmosphere. environment,. painting. is. generally.. adopted..
However,.when. the.repainting.is.required.due. to. defects.and/or.time.degradation..of. coating. film,.it.is. not.rare. that.
the.durability.of.repainted. coating.film.deteriorates.remarkably.by.corrosion.products.or.chlorides.which.are.left.over.
from.the.surface.preparation...

Therefore,.we.developed.an.anticorrosion.technique.which.is.a.combined.sacrificial.anode.formed.of.porous.material..
of.. Al.and..Zn. with. cross. linking. fiber.. with.. water. holding. property.. This. technique. has. unprecedented.. advantages..
Corrosion.. protection.. can. be. achieved. with. the. sacrificial. anode.. not. only. in..the. rain. and. the. corrosion. protection..
is. secured. steadily. by. absorbing. an.. unevenness. resulting.. from.. the.. insufficient. surface. preparation. by. means.. of..
the. flexibility..of.. fiber.. We. find.. out. in. this..technology. a. possibility.. of.. establishing. effective.. and..economic. corrosion..
protection.technique.that.overcomes.the.problem.of.the.conventional.painting.
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