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Development of GE Passport 20 Turbofan Engine for Business Jet Aircraft
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GE Passport 20 - > ¥ > |&, Bombardier #L23FFET OMIERME TV A XY = v METH % Global 7000 5 & O
Global 8000 |[ZHEENDL Y —FR T 7 oI U THY, 2016 2T A HEFRALET 2 65 1.0 ¥ v TR TS
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GE Passport 20 is a turbofan engine that has been selected to power Global 7000 and Global 8000, a large-body, ultra-long
range business jet aircraft that is being developed by Bombardier. IHI is participating in GE Passport 20 program as a joint
venture partner, having responsibility for the design, manufacturing and assembly for 30% of the engine program, mainly the fan
stator, low pressure turbine and gear drive system. This paper presents an overview of the development of the GE Passport 20

engine.
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Fig. 1 Global 7000 business jet aircraft
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Experiment to Investigate the Real-Time Data Transmission of Sonar Images
from a Cruising UUV to a Distant Support Vessel via a USV

— Development of an Underwater Real-Time Communication System ( URCS ) using Parallel Cruising —
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We have developed the Underwater Real-time Communication System ( URCS ) and a method called Parallel Cruising
Technology by using Cooperative Control ( PaCTeCC ). The URCS is a system that allows an Unmanned Surface Vehicle (USV )
to relay information on the status of an Unmanned Underwater Vehicle ( UUV ) together with sonar images to a distant base in
real-time. This research was conducted in phases 1 and 2 of the “Study of UUV Technology,” a research program carried out for
Japan Ministry of Defense. A sea trial involving the real-time data transmission of sonar images from a cruising UUV to a distant
support vessel via a USV was conducted in July 2014. In this paper, we describe the PaCTeCC method and report the experiment

results.
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Table 3 Data transmission results
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Development of iPS Cell Automated Mass-Culture Machine for Regenerative Medicine
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f& M Z¥ ]2 IHIASIA PACIFIC PTE. LTD. Research & Development Centre, General Manager
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It is expected that the invention of iPS cells will lead to the realization of regenerative medicine. Because iPS cells are
cultivated by hand, there are problems involving mistakes, contamination and the inability to culture the cells on a large scale.
IHI is developing an iPS cell automated mass-culture machine to solve this problem by applying large-scale culture and
automation technologies. We have developed a novel bioreactor for large-scale suspension culture and a test machine including

the bioreactor. In this paper, we introduce these efforts.
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Fig. 1 Basic process of regenerative medicine
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Table 2 Characteristics of incubation methods
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Fig. 4 Test model of automated cell culture machine
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Fig. 6 Human iPS cell culture test
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Fig. 7 Confirmation of iPS cell anaplasticity with immunostaining method
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Waste Heat Recovery of an Engine Using the 100 kW ORC “Heat Innovator®”

# BOAL EARMBEAREA v ¥an—varery— ik (TF)
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SNAF ) — REILEIEERI 5Ty — U R L ABB S 4B E B Y AT AT, REAHTH -
7= THHEB S BB A R L 7= AR CH 5. UhHAT o ¥ VB A L L BB 254 ) —RET T2 b o
ATLEMEL, TR EOFIER R EHL TS /2 RAERIE R2MSf FHEE L, BEHZ ORI L >
CHIBNHD 2 A7+ A7) —CHBTE 5. AFTIE 100 kW FIPES A 5 1) — 5B [ Heat Innovator | 12
E2IY Y PBEEY A7 AOMES L OMREHEE RIS OV THET .

The Organic Rankine Cycle ( ORC ) can utilize low-temperature waste heat from factories, engine systems and geothermal
plants by using a low boiling point medium as the working fluid to drive a Rankine cycle. IHI has developed 100 kW ORC power
plant that recovers waste heat from the exhaust gas of an engine. The use of magnetic bearings in the turbo-generator helps to
reduce mechanical loss and avoid lubricant contamination. This article presents the results obtained from an evaluation of the

installation of the 100 kW ORC “Heat Innovator” in an engine power plant.
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Table 1 Deregulatory conditions stipulated under the Japanese Electric
Utility Law that concern ORC
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Table 2 Specifications for the 100 kW ORC “Heat Innovator”
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Fig. 2 Exhaust gas waste heat recovery boiler
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Fig. 5 Power output variations resulting from changes to the engine load
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Table 3 Performance test results
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Study on Aqueous CO, Detection to Monitor the Potential Leakage of CO, Stored in the Ocean
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PHEIRFTE 5. KRBFETIE, BEBEEIBM L7227 I 0F % CO, kil L T 21t v HEMEFR L, &
CO, DEFMRIMOFBFERE 21T > 72, FEEROFERD HEF CO, IR L 2BRISE RO N, Kb COo, &
EFEMRINTE 5 2 & 2R L7z,

Carbon dioxide Capture and Storage ( CCS ) technologies have received considerable attention because of their potential
application in preventing global warming by reducing the amount of greenhouse gases, in which carbon dioxide ( CO, ) is
regarded to be the main player. The storage of CCS must guarantee safety to the environment. In light of this, the technique for
detecting CO,, which exists in underwater environments, is one of the key component technologies for the practical application
of carbon storage. In order to continuously monitor underwater CO, in ocean storage areas, indirect detection techniques — such
as pH measurement — have been proposed. For practical application, however, a direct detection technique is required to ensure
a more precise and sensitive method of monitoring underwater CO,. In this study, electrochemical detection of CO, in a saline
solution was performed using an amino group immobilized Au electrode. The oxidation and reduction currents related to the
redox active compounds varied depending on the CO, concentration, suggesting that it is possible to directly detect aqueous CO,.
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Fig. 1 Schematic illustration of a CCS system )
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Fig. 2 Configuration of a typical chemical sensor
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Fig. 4 Cyclic voltammograms for the amine-modified electrode
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Replacement of Existing RC Slab with Precast Prestressed Concrete Slab
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The “Tsunakigawa Bridge,” which is a steel 2-span continuous plate-girder bridge located between the Sendai-Miyagi
Interchange and the Izumi Interchange on the Tohoku Expressway, opened to traffic 37 years ago in 1975. The existing Reinforced
Concrete ( RC ) slab had deteriorated significantly due to the effects of dispersing cryoprotectant during winter and the increased
volume of large vehicles. Consequently, the existing RC slab was replaced with a precast prestressed concrete slab as an extreme
measure to protect against further deterioration. This report describes the design and construction work in detail.
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Table 2 Material conditions for FE analysis
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Fig. 9 Maximum stress in concrete slab
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Fig. 16 PCa slab and expansion joint at girder end
R IV 72 RIS T8 ) 12T L7z

RTFHOBE TR P20 36 ~ 40 FEOF
FURIRT 27280, RIS -2 % TMi72 b A5/ e
UNCRHiS 2 Z L SETH o 72, TOFEICH LTI
FEM CTEAGET VO 21T\, RO E 2 5
ZETRIG L7z

B AP D 28E LAK S 55 BESHHTIX, PCa R
MRS % 32 1T, & 6 IC4RATN B AR 5
&C, AEORER L Lo bz EB T & 72

AR ORSTHASEH], 3CHEER & OBIFRIZ L 5 TiE
DOFFHEIHIIRZ: EORFISETC, \BRIZBORVEHEE D
T 7z PCa IRMUC X 2 RIRICE 247\, 2014 4F 4 J 12
MFIET MR 7.

FEEEDS, BAED L9 N\ IRIEIRD B AGRIZ BT 5
PCa RMUZ & 2R THOSRO—I & ZUTFE N TH
5.

W, P TEHETIEIH LD, KL OB S
RIS I DI & 7 DRI D 704>, THIPSCIARRREE:
RETTHIENTELIEIL, BREVOEORFBRT

64

%17 BT Ha v 7 ) — MTRIRNR
Fig. 17 Pouring of CIP concrete at girder end

bHY, TP A RTOFIEH R L LT ES
2 EX®

(1) RHAEHEEREERSH, P HARESSER RS
#, P H AR E RS T AR R
TR 7 G 20124 7 H pp.30 — 47

(2) AEEEANLARZS 12007 £l > 7)) — b
RHESR )7 E (2007 AEAE ) FXEE 2008 4 4 H
pp. 34 — 37

(3) —MEEAESERETE 5 — B
WA ST OFHAM B S A RAIZE AT
TERkEr - LIRS () 7+ u—7 v 7R
#H 200043 H  pp. 121 — 122

(4) —MBAEEANTVA RV A - a3 70) — Mgk
EWHES PCIRM el i L~=27 V(%)
19994 5 H  pp.28 — 29

(5) AL N RS2 12009 AFEl)E A i
WoRJTE 20094E 12 H pp. 60 — 64

(6) el EENHACER S © EREER TS - [
SLISIESR 2012453 H pp.284 — 285

IHI $#  Vol.56 No.1 (2016 )

This document is provided by JAXA.



This document is provided by JAXA.



BALE
- ALH OB Y T b 2T BRI OB E 2L BSERET Y

I H | H % BOTEEE ¥ % 7

T HASHIHI

B RA SR M EE S
. - - T135-8710 RRHIRREHN=TH 1 F 1%
TRk 28 42 A 22 HOEDRI P28 F3 A1 B RIT B % (03)6204-7092

iE 4 BT http://www.ihi.co.jp/

E-mail : TY9776@ihi.co.j
Eff 1 & 350M (k324 1) mai @ihi.co.jp

E56% |18 (B% #3055 %

B Rl B EBEEOvIAIAFLAY-—EIMASH
(% )

5 8 70 F135-0061 HEHIIHRKEHN=TH 1 %15
r T T T i A =
S A B B & (03) 6204 - 8422
L“;&Eh_ﬁ_%“_[’_i:’k_g FAX (03) 6204 - 8877

This document is provided by JAXA.



IHI 3% FE56&815 70— MNAEIK

[THIRE|2I8BWAELEE HUNEITEVET, F4ARITLTHUETY, LUYARERERSE, 9
DPURTOERICLAEVEZEZTEVET, 2ZFLTE. B3FRTIHFIEBR - TBEBE VL& TREO
TPor—MIZCHEEWEEZITHEENTY, JRARIE. FAX ILTORES ZEVETLIBHEOVEZLET,

Q1. XEOFETENDRPSETETH? BOIFTELEDL?
O0t>2—f1ES [HOTKDTI—8 [OHRIHOERE COESHEOWEE LI
O®zAzE 2 XEAV [OHRMG®XSLUES OB MAD

Q2. EE[ Q1| TO~@ZBRLAEFICHHEWNLET, EOFTEDREFRI>ETTH?
HEDP>LTITH 2B ET LIRS - BiffaE CRRAC SV (BEEET)
O®Fm P+ D BRI ( ) (
CI@OmHPIHOWNEIUEMR  ( )
C®ZAKEDZZXFEAWL ( )
L@ TR & & OBERR ( )

e e

(
(
(
(

o~~~
e e e

Q3. [ IHIEH | 2ROCHEZEREDEETTH?
Oossxrsdime DOc&EzHEE O®BEAECHKELW

Q4. EERT Q3 I TI@®REAERELY | BRULAEFICBEELET,
ZOERIIFETT,? (EHEET)
COEKO H2BEHFTVHS OBBOEBIVELTEI EWHS [IONEHHLTEZHH
COREI»PELTEDHLS COOEMBEZEFZ<ARF LI VDS
C(®O—MDORY 2 — LHELROEES EVD S
L@DFEAIC K WEEERER DS (XFEMNEV, BEFRICCWEE) C®OAFAESRDSEVDS
C®% 0 ( )

Q5. kR Q3 | TClOEER,rETHmE | [@QLEEXFD | #RIRLAFICBEELET,
HOEBREIETTS,? (EHEET)
O0&EDrHrH3EIRX - HRICEEREZRT 2 ERIE>TWEHD
(@& %L 7=0rhhHdET R - MBICIEEZEBGRLVDY, BIEROSH31FRIEHE->TWEH5
O H I FI—T D8 - HATSDOWTHEY f2nh S
O@E4E - /-3 BBROBEEIEL EICBNIERIE->TWBH 5
(OLEFLEEPSHLLIIIERENT VB LS

C®% Db ( )
Q6. EQEL>B [ IHIBHR | od-EHmAETH?

DB - &YX E L THERSIARTHNIL CO@OFAMERI DL IR T LEVWTHNIE

(e -~ EAZ Y55 O@O&EBTMRUDNIE

O® | H | EREDEY (BE, BREDEE. 7OXROEV., top DEWV) #PEVWTHhIL

O®% Dt ( )

[ 1 H IR | OXMGEOESE - TF - BUBICOWVT
(&8 [FEF [HGH (ZHHEEIC L #20TFEEW)
UEIEEISLANDI A, THEBLEIVWETLIILA L BEVWELET,

iE3 Ph: T
SHERE ! FhiE% R
K 5! TEL:

HEXREOTEETICEHRIEh TWVWAEE 3— K No.:

BERTTS. o5 —MIIRA HASH H FEREAS HITEESRIT

e S E NS, FAX : 03 - 6204 - 8650

This document is provided by JAXA.



HASTIHI

JbimEsit

T060—0002 JEEEtLmmhRRI=&Em4— 1 (LBELIL)

B/EE(011)221—-8121

FAX(011)221—-5229

2lacz

T980—-0014 ERIIETHERRAR -1 -1 SHESIIAFETEL)

EEE(022)262—3688

FAX(022)227-6252

MEAFT s R

T010-0001 HEHSMEMHHE2—3-8(FHT bUAVEIL)

#3%(018)835—8815

FAX(018)835—8816

BEAT(X

T963—8005 EEIRELAEKE2—13—-23EUE 1 EIL)

E5%(024)938—0131

FAX(024)938—0145

HimA TR

T950—-0087 HRRIMRMHRERAE —3- 10 SHESFTREL)

E:E(025)245—-0261

FAX(025)243—5474

JEEEsTAt

T930—-0004 SLRSILMHEAGE2 25 (BUE—ES )

B/EE(076)441-4808

FAX(076)441—-3196

HRERSTAL

T450—0003 BIRERETFHEERE1-24-20 (REE=HEIT 1V JHifR)

BEE%(052)565—7700

FAX(052)565—7709

BEAT4R

T420—-0853 FHMSHMmEKETI2— 1 2(HRRE/\TYEIL)

E5E(054)255—-8961

FAX(054)255—7137

FMA TR

T430-7712 BESFAMTHRIREN 11 2007 7 h5D-)

BEEE(053)457—-5611

FAX(053)457—5613

EBA TR

T471-0833 BEHREHmLzF4-46 SHERBLEHEIL)

25 (0565)29—-2331

FAX(0565)29-7279

TS

T541—0053 ARRFAARMAHRARAE4—2— 12(REAREI)

B3%(06)6281—-2075

FAX(08)6281—2011

FPEH

T730-0051 LBRGEMHREAFEH2-7-10(GE=HEIL)

BEFE(082)246—2280

FAX(082)246—2100

\a#742

T745—-0036 lWORAERTAE 1 —3(KEESEUEIL)

E55(0834)31-8100

FAX(0834)32-2456

MEZ 3

T760—0023 &/ ||B2aimEF2—-4—20(@Mtry—El)

BEE(087)821-5031

FAX(087)822—7893

Fuizzat

T810—0004 EAREALHRKIELE2— 1 —82(Fk/LitE)

BEE(092)771—7241

FAX(092)751-6416

EE T 4 X

T900-0015 HERIBEmAX2— 14 -3 (F@REHTREL)

EEE(098)862—7758

FAX(098)883—7122

I &

BEE—I5

TO76—0001 EREESHAHS1 -2 -1

EFE(0244)37-3712

FAX (0244)37-3731

il -]

TO76—0001 EERERTHAHS1 -2 -3

HEE(0244)37-3712

FAX (0244)37-3731

hREDS

T 190— 1297 RREPES EEIRFENTR » 5229

3% (042)568—7000

FAX (042)568-7012

RIS

T235—8501 /R RTEFRHRE

B3%(046)7659-2717

FAX (045)759—2603

EHTS

T478-8650 BEHIRAZHILEE 11

BE5%(0562)31—-8000

FAX (0562)31-8010

HETH

T678—0041 SRERIEEHELES202

#B55(0791)24—-22086

FAX (0791)24—2268

ABEHERD

T678—0041 RERIAEHIBLES292

B5E(0791)24—-2701

FAX (0791)24—2692

REZTH

T737-0027 LBRRHIEMI2-1

B5E(0823)26—2105

FAX (0823)26—2170

HRSUAR (FERaFEAER)

BEEIRIRRA T235—8501 5 ||SEEmEFEKHhEe | H5E(045)759—-2227

EERMEYY— T235—8501 #E | ERmREF XHREA 1 B5%(045)759—2225

BoRREYy— T235—8501 #5 || RAATHRIFXARRE EF5(045)769—-2226

AV/FAN—Y 3/~ T235—8501 # | |EEEHRF AR 1 B5%E(045)759—2224

R&DF U /25— T235—8501 #H/ AR FREAPRET E3%(045)758—2311
SBESR

it T136—8710 HEEBTRESMNS—1 - 1 (E/HIEL) EB5%(03)6204—-7800

WRIVIZPUT1205—- (1, 258)

T235—-8501 IS EmEF KPR 1

BEE(045)759-2002

FE S T 196—8686 FRIMEEMFRIIZ975— 18(HIBBLIL) E5%(042)500—7250
TRERSERR T678—0041 RERIAEMHHEES292 EFE(0791)24—2206
e T737-0027 LEREHRMI2 -1 BEE(0823)26—2106

BYVRESAR - AT

Paris, Alger, Moscow, Bahrain, New Delhi, Bangkok, Kuala Lumpur, Hanoi, Jakarta, Beijing, Shanghai, Taipei, Seoul,

Singapore

This document is provided by JAXA.



SSTXR - -
- IHI STAR Machinery Corporation

BUX YRS R EDHENNRNEEET L
;o7 2—) O)EQ%ﬁ'F‘ 7J<H3 W’Fﬁﬁ%ﬂfﬁ@lﬁ%

| ‘ﬂa@@ébﬁﬂ
E57.4 — RS R
5@@9@1’!’@% TGT12

BETR L e e S SRR oe— 000
§ﬁﬁﬁk$$§ﬁ - ‘ r—%mmﬁmﬁj ‘
L=l G0 R EALEAG =,

ORBB }_ L& L_éi“é‘ '

IbEETET LR HHh
Bl CROUP reams TRIVETEIH IR &7 — " Hstg =

This document is provided by JAXA.



	表紙
	目次
	巻頭言
	テクノスコープ
	浮いて逃げる
	交差点をモニターし
	優しい音で
	水中の二酸化炭素を
	無人ロボットで
	スマート農業で
	あなたのビルの
	雨と雪のオノマトペ
	ビジネスジェット機向け
	USVを経由して
	再生医療の実現化に向けた
	100KW級中型バイナリ―
	海洋貯留モニタリング
	プレキャストPC
	アンケート・奥付・裏表紙



