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Thermohydrodynamic Lubrication Characteristics of High-Speed Tilting Pad Journal Bearings
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Tilting pad journal bearings are widely used for high-speed rotating machinery because they offer high vibration stability.
A high rotational speed causes the bearing temperature to increase, which gives rise to serious concerns about seizure problems.
Given this, the ability to precisely predict the bearing temperature is important. This report describes the experimental results for
measurements of the bearing temperature at sliding speeds of up to 94 m/s. After that, the experimental results are compared to
the simulation results obtained using the thermohydrodynamic lubrication ( THL ) method. In the THL simulation, a new mixing
model in which the mixing ratio depends on the oil flow ratio between the pad inlet and outlet is introduced. Based on the
comparison with the experimental results, the authors confirm that the present mixing model is reasonable and that it improves
the accuracy with which the bearing temperature can be predicted.
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Table 1 Bearing dimensions
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AT N L mm 50 50

ML ] G, mm 0.148 0.099
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TOE R B | m(=1-GJ/C) - 0.003 0.303
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Fig.3 Bearing pad equipped with thermocouples
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Enhancement of Centrifugal Compressor Operating Range by Use of Inlet Fins
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The operational points of a turbocharger compressor have a strong tendency to approach its surge conditions ( stability
limit ) during an engine’s acceleration period, particularly under low-engine speed conditions. Hence there are expectations for
a method for shifting the stability limit on a compressor low-speed line toward a lower flow rate. Inlet recirculation is often
observed in a centrifugal compressor with a vaneless diffuser near a surge and under low compressor-speed conditions. The
reverse flow caused by the inlet recirculation grows in a compressor-inlet pipe in the upstream direction. Firstly, this paper
discusses the effect of inlet recirculation on compressor characteristics by considering a 1-D model and the potential that the
growth of inlet recirculation has shown for destabilizing compressor operations. Secondly, the flow in a compressor-inlet pipe of
a turbocharger was shown using visualization technologies, namely, oil flow and PIV ( Particle Image Velocimetry ), confirming
the existence of inlet recirculation in the tested compressor. Furthermore, the effect of small fins mounted in a compressor-inlet
pipe on inlet recirculation and compressor characteristics under low-speed conditions was investigated. Small fins are called
inlet fins in this paper. According to test results, inlet fins showed great promise in shifting the compressor stability limit toward
a low flow rate during inlet recirculation.
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Extension of Operating Range of a Centrifugal Compressor by Use of a Non-Axisymmetric Diffuser

0 oWl ks MERSSVRERESLRE BE
H Ry HERATRERE SRR

AR 51 T HabBsAREaIsEL Y ¥ — BB wE
TR F OB pumseAR B ML (T il (BREr)

IR, BRIV 5N L mDEMER I RBE R EE AL o MREM EAKRO 55— 1T, #FEER
IANDOEBENPSIZT N7 MEDPEREN TS, TOMEIZFET LERDZ-0, NEmHEHE L, Jefhx i
JEREATAHA 70— VIZBWTAELLENTAOETINOTAPEMT 52 81220, EfMitko 2 EFahfiHE X
MRS NS, COWELHRT L7012, EMH 2 RBIEIREETAR=V VAT 4 72— ERINL. 2
N X > TRRAMENOTAPEMEN, ALENMERE 2L HRIVREOREZELEL 2 EDPUHeE 5. Bkt
FREFERFED T 4 7 2 —WIZ O CTHRERBR 2 S5 L, FEHFREEETIC & o TREFEIFEH A 28% K5 2 &
TR L 7z

In recent years, higher performance, including higher flow capacities and pressure ratios, is required of the centrifugal
compressors used in turbochargers, while compactness is also required in views of improved installability and lower costs. Due
to these mutually conflicting requirements, the internal flow velocity tends to increase and the circumferential pressure distortion
generated by the non-axisymmetric geometric nature of the discharge scroll gets harsher, and both of these result in the reduction
of the stable operating range. In an attempt to overcome this difficulty, a vaneless diffuser with a non-axisymmetric passage
geometry has been developed which can suppress the circumferential pressure distortion and consequently retard the occurrence
of the destabilizing flow conditions. Performance tests of both the axisymmetric and the non-axisymmetric diffusers confirmed

that the non-axisymmetric design can extend the stable flow range by 28% over the conventional axisymmetric design.
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Development of Process Gas Centrifugal Compressor for VRC

i B Ot B mEsm s 5 — EEEREERE HE

WERR £V 10— A BER A~ VRC ( Vapor Re-Compression * 755U FFHE A ) 53l & J# ) L 724 - FEGE el % S Ht
L7c. TOEEBMER L T O AH A Y — KLkt z B ThZE, RIEL, @RI mIRT L 2212
AIEAETEIZ BT 2 Frdl ARG TH H B L OBIEUERA R IC O W TR T 5.

With the aim of saving energy, Vapor Re-Compression ( VRC ) technique has been tested for a cellulose acetate manufacturing
plant. IHI manufactured the centrifugal compressor for this plant, and the test was successfully carried out at this site. This paper
summarizes the development of centrifugal compressor design technologies that address issues such as the development of a
material that is resistant to corrosive gas, production of a seal that ensures low leakage, and analysis of the rotor.
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Fig.2 View of compressor in workshop
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Fig.3 View of compressor on site
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Fig. 4 Sectional drawing of compressor
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High Efficiency Model Turbocharger for Marine Use
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To realize an environment-friendly marine diesel engine, high efficiency turbochargers are necessary. To comply with
market needs, IHI has succeeded in creating an AT 14 high efficiency model turbocharger for marine use using existing technology
whose price and size are comparable with conventional AT 14 models. Total turbocharger efficiency is increased by 3-4 percentage
points by improving various aerodynamics elements. In addition, the turbocharger compressor inlet temperature is reduced by
about 6 degrees by providing a cover for the silencer inlet. These measures contribute to the fuel consumption improvement of
the diesel engine. The AT 14 high efficiency model turbocharger contributes to fuel saving thanks to these improvements. It has
been already adopted by some engine builders and is being operated in the market.

7 — ¥ il ATy, RS

il

1. #&

PSS — R SRR OFE T A 2 R LIEARZES
PRI AR TH Y, T —EVEEORE, 1)
EBBOM FICERITH D Z 05, 1ZEALORMIZHE
WENTwb, TE HT 1 — BB AHET A
FHIRARIRE EADELR (D (IR L S ZBELTnDhs, 2
D &) HERISHIET B 72O BB O B 721 T
<, BEEREOLELEETHL P,

AT 4 — VB OBRESR AR L E EI 5720, 4

Wik /S FHIT 5
TR AT14 TBHHE ) R L, g0 1 .

7YY

i Eﬁiga:ﬁﬂioo—%jﬂjg{{t% %fﬁ L7 N%f“(i, N Fig.1 High efficiency model AT14 turbocharger

ORI FAFROFE ROV TN T 4.
2. AT14 FoEetshEm 4%
R FHRRITERHARZ R— 2 L LTBY, (EkHE

BREND. T2, a7y HOWAERICIE, BEE a2k
WERDLT-OITEEEEIRTONTEY, KRIZZ DS
WENLTCar 7Ly ~NiAT S, ®hEF N AR,

EFER, 500 kW 27 7 ADOFEBIIZFERITREZ: C LIS
O Y — Rt cH 5. whERm A4 AT14
REONBIAZ S 1 BIRT. Ry — Ralbfetkix, @O B
B L 0P R AN T2 T 55—y @ F—E
Al EICEE SN, R 5 2 LI X o TEMiZes x4
BBy T Lyt @ AL 5T 7, b

64

O B - /A X @ KaE - Bt @ g8, o
FHAEHEI SR EER L. 3T Ly Y RIIh
BEenis b K - W EFL Tna, 72, itk
EH A ZNIHERATRR L R 2 T 5. RhERa) AR T
IO 2 U B 720, IO BFEZE R IC
BEMA5Z L& o TEfREORERIE [ LS €7

IHI $#  Vol.56 No.2 (2016 )

This document is provided by JAXA.



5|2, BRI A N— % T 5 2 L2 L > TR
PR AR S, WoMATERE 2 NS85 2 &1
X oT, HEOBESGELZ -7

3. W R M

wpEeia) AR TN L o S R oM 2, DUTIOR
R

3.1 A>Ty ngoryg

B2RICHERARE (- (a)) B & ORI L ALK
(-(b)) DAY TLyHNT VU TRy, N AL
BClE, BAEHOTHEERE CEZ TR 22— T O
B L OBHAMEZ KEULL, YD r ZRBENTOHE
RAEERMAAR L W AR ST 2810k -TC, av T
Ly PR xR 7z B REr s, a7
Ly bR Eoidf 03 KAV N THHZ L wRERL
7z.

F7z, wpEEE ST, fERAAR & AR E R OE
R AR 720, v Ly AL —3 > 7
M) =AYb (Z2RAESRE, ) 2R L7 88 3 BICiE
BB X ORI LA D —2 Y S P = R AV M R
Y. ZOF—3 Y7 M) =AY MILoTC, HEEH
TA VT E@l S BTAO—EA TR A v M6k
WA » ML, A Y RINFIRAT 5 &) TEBRIGT

(a) TERfk (b) ZhEE@E L4

F2R arTLydnuTrs
Fig.2 Compressor housing

revry
FY—=FX2h
THMAY v b
TERALAR
LAYy v b
THMAY v b —[7]
ES AR i o

F{I® r—>rrbY—hA}
Fig.3 Casing treatment

PR ENDE, ZhIZE>TH—Y 7 (KEEHTE
TIRFENL CEE$ 235 ) M S, FEEH
DOVEEFIR A RS 5 2 LS TE 5.

—7, TERMAZ G, BRI & HHEAEE L
a2 Ty HRERPMET§ 5 &) BED S B, R
EERTIE, 7= Y7 M) = XY MDA v MiEx K
#b$ 52 & T, AR CUEREROY— V-V v
IR C & BRI E 2 AR LoD, AR COTEER
MEEPERRSEZ, ShCkoT, ar 7Ly R L
GD30.7 RA Y N THDHT L% BUEFATCREEE L 72

3.2 T147a—Y

AERE AR TR, R 22— MIRAT 2B0EL K
WEEL20, T—1NTF 1 T2a—HF2FAT LT &1L
TAZ U= VA BITAEL AT EETN5. B4a
RUGERHBETHRHL TV AE 71 72— (-(a)) &,
DR EAETHRALTWDL T =871 72—
(-(b)) Ok~ v B E ENEIURT. 73
TA 72— (FE4R-(b)) TEAT— MRS R
O — )V AEBIZTHER T 5 7 — 7S50kl b TB b,
CORPRIZ L o TA 7 0 — )V E AR TOFHEIIMT L
TWb. BT = e, a v 7Ly hahERn Lahy
05 KA MCTHDHI L EMERLT.

3.3 FyTUUTIUR

RO X9 2 RIS BT, B (i) )
Ny 7 a7y N (EHIEE) OMOBHTH %
FoT7N)T T AL > T, FEIMETTLHIE

(a) FERMEAR  (b) MEE LA

TN L T—INBHY)

A7 \—)VAH

T4 7 2 —HO

AW — |k

T4 72— AL

Ky n|

EaR T 72— PR~y N
Fig. 4 Absolute Mach number distribution of diffuser

IHI $# Vol.56 No.2 (2016) 65

This document is provided by JAXA.



MWL HBNTWGE Y —J FuT 7075 A,
O ZHBHMONTAZE @ w2 BROEF 3 Bu &
BINTT VT 2T FEOER @ BCE AR
B ENZEBA Y RIMEOZEL ® EHREE) © & —FK
R (7 —VYUM), REICEoTEILT S, ez
B L7E, B Er— v 7 a5 NEROB %
FA728, FuTr)T T ARBEMEELTENEE L
v

8B 5 RN MR Ty T2 ) T TV AR IR
BUITRT & D =R EORIRATK Z Wi IR O F
ToN)T T ARGERMARRIIHL, ¥l (B5
R-(a)), 27L oyl (-(b)) &£bIZ 0.1 mm 5k
DTND, FuT7)T T2 ARRDIZGEDHEHAND
PEIZOWTIE, ERER & BIERT 2 I CHGE % 47
W, HER RN &R L7

3.4 LAHN—fTHEERR

WA bR DTN AR O A TE T A TR L
LT, EEEARE AT S5 2 LI X > THEAZER
BEERED, oA AR EZ R L\ ) AR
Thb. 86 RNCRIREESRZ R, KazHE%
BEHMD LR AA TV 27280, Wty — v o R
Lo TED SN ZBEETNAATEY, ZHUZE>TH
EITEAMET LTz,

BERA) EARRIGA D N — A E AR 8 T RUR T, T
TGN I N—Z 3T B 2 & T, B S KR & B
VAL L IR L. ZIUSL - T — ¥ R ERD
bNTwawy, WERIKROZR A A2 LN TE
%, FEBEAARE A R L - RIS BT, R
N DSGER DT RWA T IN— D37 MR L Hl L, #
6CIERTLTWAZ EAfERLT-.

(a) Z—E2fl (b) IA>TL vyl

(i) wemm BT F2YT T A

BSE A EAEERF Y 77T T A
Fig. 5 Outlet tip clearance for high efficiency model

66

() == 5=y - BT L - TIED SN2
6B fekibrE R

Fig. 6 Silencer of conventional model

X

(i) E=p s —U - BRI L o T 5N 2ER
== iz

B7 ER ) EAEREA 7 N — A E

Fig. 7 Silencer with cover of high efficiency model

4. TERtEHRE R B & OMRELLER

HITH TR L 7o SR S % TR R 1) A A, TERAL
& OB AR B E Ehit L 7. PR
R AR DE N 2R L2 E A R, 8 8 RIS
ARY. BRI OB, I3k RO Y — 2
MEE 1 L LA, REREE L OESEENEN
R PERAARIRT LR LA S e B I TR AR
FEQRMLELTBY, ZOMEFE3~4 RV NTHD
ZEERMEER LT

5. #&

T 4 — VR ORE 2 L5 5720, AT14 o
WFsROERE b EH L. s b, 22k
DN & o THEFAR & FLi L Eiassa ashaRis 3 ~ 4
RA Y MALELTWS, 512, WA N— 5% iR
HL72Z & o TRAREEZH) 6CIRT &872. Thb
DRI & o THRAOHBEUEIZFS L Tnb. ZORE

il

IHI $#  Vol.56 No.2 (2016 )

This document is provided by JAXA.



—— i AL
oo A TERLLH

0.04 - //
0.00 / AT &
-0.04 - A

—0.08 - A

AR — PR Y — 2 %)% (-)

-0.12 : : :
0 50 100 150

RS (%)

£8E BRI
Fig. 8 Total efficiency of turbocharger

A EARRI Oy Yy A —H T TIEERH ST
BY, BIERETRCH L. ST = — AR EIRBE AN
AT T B 72O Ok aHE 5 & Mk LS5 L T\ <A

HCThas.
& £ X w
(1) BEEEREES SRS 7 AR & oo st o Bhin)

HARY) VD=7 ) v 73wk 515451
5 2016 1 H pp.50 — 53

(2) AREK  mERIEREE - 7 — BB D
BRI Lo L SROWRE HAYY YT
YUETN) VTR B S0EE 2T 2015 4F 3
H  pp.75 — 79

(3) & %, PH £ PO FERER SR
L mIEIE AT14 @B O HI S
B50% 5 15 201045 pp.61 — 65

(4) R. C. Pampreen - Small Turbomachinery
Compressor and Fan Aerodynamics ASME Journal of
Engineering for Power Vol. 95 Issue 3 ( 1973. 1)

pp. 251 — 256

IHI £ Vol.56 No.2 (2016) 67

This document is provided by JAXA.



68

BHSE

AR DOREMER Y T M 2 TGRS O F 7L B T

Pk 28

I H 1 # %
H56% B2E (GE% #3065

£ 5 H 23 HERI P28 46 A 1 H 31T
iF 4 13847
i 1 % 350 (A&1k324 1)

RS T |

TS

3 A1 Pr

& 2wl
B SHIHI
HiT R REA T TR E SR
T135-8710 HEHMLRXEMN=TH 1 F 1 &
GG (03) 6204 -7092

http://www.ihi.co.jp/
: TY9776@ihi.co.jp

E-mail

BT EOYIRY AT LY —EZRAST
T135-0061 WAHILHIKSM=TH 1 % 1 %

CONT

FAX

(03) 6204 - 8422
(03) 6204 - 8877

This document is provided by JAXA.



HI &% 5$56%&%2% 77— MAK

[THIRR ]| Z2I8BWEEEZ HUNLEITEVET, F4ERTLTHVETH, LUABTEZRESE. 9
PURTORERICLAEVWEEZTEVEY, D2TXEL T, BFHTIHVIER - CBREZVAZLL. TRO
P oa—=MIZEHEWELZTNEEVTY, CRARE. FAX ICTIRES ZEVET LI BEVWELET,

Q1. XEDFETENDPRDP =TT HL? BEOPEFTELEDL?
OORz&VWEE ORI HOERE [@EF/HDOVEIRLEI
[@zaAnEDZZXPEBY [OEMESmYSIUEH  LOFKRD

Q2. k&2 Q1 ] TO~OFBIRLEFICBEIZWELET, TORTEDREFBERL =TT H?
HEDP =TI ?2HEFE - I3RER - Fifigz JSRALEASW (EHEZER)

CIOR 25 WEE ( ) ( ) ( ) ( )
L@+ DERIR ( ) ( ) ( ) ( )
CI@FmIHOWEIR UM ( ) ( ) ( ) ( )
[@ZALEDZZXPERV ( ) ( ) ( ) ( )
LI®%AfTER S & & RS ( ) ( ) ( ) ( )

Q3. [ |HI & | #5XCEEIEDIRETTH,?
OEEXhradmt OezxExmt [IQEFEAETTRL

Q4. ER Q3 | TI®RBEAESZREY | 2BIRLAEFICBHAETLET,
ZOEREFETTS,? (EHEETT)
(OBEKO & 558EH VDS IQBEEDERICVELRESEIG EVWAS [IORBHIHLTEZH D
(JORBEIPRELTEZHS COEMEZEFZ<ABTDP DL NI VDS
CO—MDRY 2 — LS EROERBD» VDS
CO@OFmAIC S WEEBR ZD 5 (XFEI/NEV, BEHFRICCVWEE) CI®OAFEFEN DS ENDS
L@z At ( )

Q5. LRI Q3 I TIOBEXR,»STHE | [ QL2 EEZHED | 2RBRULAFICBEZTLET,
SOBREIETT,? (EREET)
DS LEE=OrIPHBET R - MRICEEBRT 3 EHRIE->TVBEH S
(@& u=0rhHdET XX - MEBICGEZEBREVY, EBROSH ZERIH->TWEH5
CI® 1 H | ZIb—TOELG - FHAfTCDWTHY 72nh 5
L@+ - /13 BBROBEEIEL EICBMBHRI»EH > T 205
(IOLFEEPSHFL LRI TVE LS

[(1®% Dftb ( )
Q6. EDLH B[ IHIEHR | &5 EHAZTH?

DB - &R E L THERDIABRTHNIE CIQEAHERDS A DR T LENTHNIE

(4ET—~PEAZ OGS (@8R P RIL S g

C® 1 H | BEREDEY) (B, BEESE. 7O07x0B0, top DEW) »EVTHIIL

CI®Z DAt ( )

[ 1H I E#R | ORFEODES - £F - BUHICOWT
[(1EsE [JEE [JHUH (BRZREIC L &220T<EEY)
FEBHEZTEADI A, TEBCEIVETEIOLA LI BENVELET,

F Fi: T
=t ERE FiE% - EREE
B % TEL :

HEREOEE TICHRIE N TW2%HE J—F No.:

BERCTTS. PoH—FCTRA HASHt IH FfTRFEAE BTt EET

e FAX : 03 - 6204 - 8650

This document is provided by JAXA.



=t IHI

BEO11)221-8121

FAX(011)221—-5229

&:E(022)262—-3688

FAX(022)227—-6252

#5%(018)835—-8815

FAX(018)835—8816

BFE(024)938—-0131

FAX(024)838—0145

5% (025)245—-0261

FAX(025)243—-5474

55(076)441—-4808

FAX(076)441—-3196

H3%(052)565—7700

FAX(052)565—7709

HE5%(054)255—8961

FAX(054)255—7137

H5%(053)457—-5611

FAX(053)457-5613

HE5E(0565)29—-2331

FAX(0565)29—7279

#5%E(06)6281—-2075

FAX(06)6281—2011

3% (082)246—2280

FAX(082)246—2100

5%(0834)31-8100

FAX(0834)32—-2456

H5%(087)821-5031

FAX(087)822—-7893

HEEE(092)771-7241

FAX(082)751—-6416

#E5%(098)862—7758

FAX(088)863—7122

55(0244)37-3712

FAX (0244)37—-3731

#E55(0244)37-3712

FAX (0244)37—-3731

5% (042)568—7000

FAX (042)568—-7012

H5%(045)759—-2717

FAX (045)759—-2603

#5%(0562)31-8000

FAX (0562)31—-8010

E5E(0791)24—-2206

FAX (0791)24—2268

®EE(0791)24—2701

FAX (0791)24—2692

¥ i
ibisiEszit T060—0002 JtEEilgmhREIE —&E4— 1 (UEELE L)
Rtz T980—-0014 SHMIATTERERARI 1 —1— 1 (SHEDLAFETE L)
MEAT«R TO10—-0001 MHEEHHEmSE2—-3—-8FE7 hUAFVEID)
BEF T4 T963—8005 EEEARLMEKE2—13—-23(ELE1EIL)
FRA T4 R T950—0087 #FREINAMPRERAR —3— 10(=HEMRFTRLE D)
JbpEsT 3 T930—-0004 EILEE Lm#EE2 — 25 (BILE—Em L)
iRzt T450—0003 EHRZHEMHNXZERE 1-24-20(RHE=HEIVT « >~ JFE)
AT« 2 T420—0853 HESEiMMEXEFAI2— 12 FRARE/ \UTEIL)
EMA T 4R T430—7712 EREMTRXRARE 111208070 by D —)
BHAT4RX T471-0833 BHIREHMILCF4—46(SHERE LEHEID)
[z T541—-0053 ABRIFABRMPREAB4—2— 12 GREAREIL)
RE T730—0051 LBRLSMHXAFE2—7— 10(LB=HEIL)
WaA7+42 T745—0036 IINRERHAR 1 —3(KEEH@ELEIL)
HE% T760—-0023 &/ | BEEiimFi2—-4-20(@Fhtr5—Eb)
FUMzE T810—0004 EEEEEMHRRELE2— 1 —82(BRE)LILE)
A T 4 X T900—0015 A#BEAMmmAEith2 — 14— 3 (FEERPHELEIL)

I 5
HHBE—T15 T976—0001 ERBREFHATFA1 -2 —1
HESET15 TO76—0001 EBRESEHAHFA1 -2 —3
i e T 190— 1297 RREMEZ EEHFERIR: - 5229
HERT 1S T235—-8501 #& | |RAErTITR-hEET 1
BEHTH T478—-8650 BEAIRMZMHALERI11 -1
HETH T678—0041 KEEAELEMIEES292
TRESHEED T678—0041 RFEEARLEMIEES292
KE"Tin T737-0027 LBRSmmEME2—1

5% (0823)26—2105

FAX (0823)26—2170

fguAn (RAFE4ER)

BARHTARA 7235-8501 #i | HRHR TR RN | W5E(045) 7592227
EERHEY5— 7235-8501 #i | IR TR RN 1 WEE(045) 7592225
aMREYy— T235-8501 #i | IR TR RRE | W5E(045) 7592226
AR~ 5 BT~ T235—-8501 #E) | RARmH F XA REET 1 35 (045)759—2224
R&DF I/ V5 — T235—8501 #Ex)||\RHURMHFXHRRET 1 55(045)759—-2311
| B
A4t T135—8710 RREGIREEMNI—1— 1 (EMIHIE)IL) 5% (03)6204—7800
WRIVYZ7UYSEvs— (1. 288)  T235-8501 i) IRHuRHR PRI | W5E(045) 7592002
PR IR T 196—8686 RREBEMEFEEIS3975—18(HIBSLEIL) 5% (042)500—7250
LEE=AsE = T678—-0041 KB4 MIEEE292 3% (0791)24—-2206
SESSBRSAR T737-0027 LBREMHEEIT2—1 HE5%(0823)26—2105
B sSEE - BAE

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

Singapore

This document is provided by JAXA.



IHI

Realize your dreams

A
D XK \
1 2% H
21N
T 4 B
]%> W
W
EoE A
L 4 U e
=
|
_C

BEPAICEBLL ZABEWVWTILIEEIZ.
KEBRAANZU—AZUa—a0 T vt —
[GP(Green Passport) YU—X &S /Fv 7,

EBRORDODICKEES GPYU—X ] F. FU—DDEE, KA IU— X
i 25— v —[GPYU—X]
BRI EDBRMEET A /I TDEEBICEIRERELED, I A1 5~75kW

BRI IHIE SRR awcend. S50k snin wens et asorosoae. |32 TLy9—01HI | e

This document is provided by JAXA.



	表紙・目次・奥付・裏表紙_Part1
	巻頭言
	見えない資産①
	見えない資産2
	見えない資産③
	我が社の看板娘①
	我が社の看板娘②
	我が社のイチオシ技術①
	我が社のイチオシ技術②
	こんなビジネスが面白い
	滴の話
	高速ティルティングパッド
	インレット・フィン
	非軸対象ディフューザ
	VRC
	船用過給機
	表紙・目次・奥付・裏表紙_Part2
	表紙・目次・奥付・裏表紙_Part3



