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THE SCHOOL OF GAS TURBINE TECHNOLOGY
FARNBOROUGH, HAMPSHIRE

PROGRAMME FOR

No. 151 "INDUSTRIAL COURSE (Nov. 1958)
Date 0900 - 1030 1045 - 1300 1400 - 1530 1545 - 1700
Mon Introduction and Mechanical Constructi- Thermodynamics of Gas Turbine
3rd Power Plant on of Gas Turbines;
Nov. Efficiencies (by Sectioned Engines)
Tues | Gas Dynamics Cycles, Cycle Calculations and Manufacturin
4th Worked Examples Processes ?1)
Wed Theory & Design of Centrifugal Compressors Metallurgy & Heat Resistant Materials
5th and Demonstration of Surging (by G.Meikle; Royal Aircraft Establishment )
Thur | Manufacturing Fuel Atomisers. Theory and Design of Axial Compressors (1)
6th Processes (2) (illustrated by film;

Shell Petroleum Co.)
Fri | Theory and Design of Combustion Systems Discussion
7th | Axial Compressors(2)
Mon Basic Theory Mechanical Design Aerodynamic Design of Turbines
10th of Turbines of Turbines with Examples
Tues Heat Trancefer Theory and Research Methods
11th Heat Exchananger Design
Wed High Temperature Performance Estimation Calculations of Part Load Performance
12th Turbines of a Jet Engine of a Shaft Power Engine
Thur | Stressing of Discs Stressing of Blading Mechanical Design
13th and Impellers
Fri Choice of Type Vibration Gas Turbine Economics Discussion
14th of Plant (by R. 6. Voysey; (by R.G.Voysey;
Ministry of Power) Ministry of Power)
¥92h Visit to N.G.T.E., Pyestock Process Gas Turbine
Tues | Instrumentation & Engine Test Heat Exchanger Constru Air Heaters
18th | Test Procedure (using ROVER 1.S./60) | ction (G.A. Montgomerie | (for Closed Cycle)
;Serck Radiators Ltd.)
Wed | Fuel Grading & Avail Precision Casting Marine Gas Turbines Inspection Methods
19th | ability ( P.Draper; | (illustrated by film) | ( Lt.Cdr. C.W.Awmack; and Procedure
Shell Petroleum Co. ) Admiralty )
Thur | Gas Turbines for Control & Governing Analysis of Test Stage Matching
20th Electric Power of Gas Turbines Results
Generation

Fri Gas Turbines for British Gas Turbines Future Developments
21st | Land Traction [Programme Finish]

S.GT. Tec's Lecturers: J.A.Barnes, G.B.Bozzoni, J.Brown, N.M.Clark, J.Hodg, W.C.F.Moxon,

“My fair lady”

R.D. Teire, J.Vickery, J.E.Wightman.
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High Pressure Tests of Hydrogen Turbine Combustor

o

SAITO Tsukasa

g 2N

YASU Shohachi

ﬁj*l

e -l 3]

Ml ok

MURAYAMA Motohide

7N

HISAMATU Tohru

e FEM

TOH Hidemi

w_E B

FUKAHORI Osamu

F—7—F KEIANVE—, 70—-XFY A5 LA, BRI, BHRILREE, BIESTX
Hydrogen Energy, Closed System, Combustor, Stoichiometric Combustion, Residual

Reactants

Abstract

A hydrogen-combustion turbine system is needed for clean power generation with high efficiency in
the future. In the WE-NET program promoted by the Ministry of International Trade and Industry,
we are conducting research about a hydrogen combustor for such a turbine system. The critical
design conditions are hydrogen/oxygen stoichiometric combustion and 1,700C at the combustor outlet.
A sector model of an annular combustor was developed and its basic performance was confirmed by

tests under high pressure conditions. Oxygen was premixed with steam at the burner to prevent
metal damage by pure oxygen and to decrease the flame temperature. Residual hydrogen and oxygen
were suppressed to the same order as the equilibrium concentration at the designed flame
temperature. The metal temperature of the combustor liner was within a tolerable level.
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Development of the Gas Turbine Maintenance Management Program
of Main Hot Gas Parts
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Abstract

The thermal efficiency of gas turbine combined cycle power generation plants will increase
significantly in accordance with turbine inlet temperature. These plants will become popular as main
thermal power station among electric power companies in Japan. Thus, gas turbine hot gas parts are
used under extreme conditions which will strongly affect their lifetimes as well as maintenance costs
to be repaired and replaced parts. To reduce the latter is of major importance to enhance cost
effectiveness of the plant. This report describes a gas turbine maintenance management program of
main hot gas parts (combustion chamber, transition piece, turbine 1% stage nozzle and 1% stage
bucket) for management persons of the gas turbine combined cycle power stations in order to obtain
an optimal gas turbine maintenance schedule considering rotation, repairing and exchange of those

parts.
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Study on the Correlation of the Altitude Ignition Parameter
and Lightoff Air Fuel Ratio for Jet Engine Combustors
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Abstract

The ignition performance of a jet engine is affected by the configuration of the combustor; pressure,
temperature and velocity of air at the combustor inlet; fuel type, temperature, injected fuel flow
distribution and droplet size; and by the ignition energy and air-fuel ratio. Lefebvre theoretically
obtained a parameter that has quantitative relationship with the factors for combustor inlet pressure,
temperature and velocity of air, ignition energy, and pressure loss. Although the parameter is very
simple, easily applicable, and useful in designing a combustor or determining the effect of combustion
conditions on the ignition performance, sufficient data are not yet available. Here three full scale
combustors are used to perform ignition tests by extensively varying combustor inlet pressure (Ps),
temperature (73) and velocity (Vi) as in an actual high altitude operation. The ignition parameter
“I = P)5T}5 )V that is corrected in Lefebvre’s theory revealed the good correlations with the lightoff

air-fuel ratio to express the lean ignition limits.
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D14+ ViChb, HEOEMBERET A VF —RIIH
441y (CAmmdsE) 1ICbke b, hE0.8E L T44
B2 AR LI IR LAL L AHOE S
¥ldammiZh b, B 1AHZH HAROERHE T
N —EIER 3.5 by CAMIRE) 2% b, HIZZTD4
HBEZBENIMH>TBYHAD 1 AD7- ) EHHER
HEFR0.9kW-FEIZ R o TV 5,

ZBHEOHROMEREBREIE 1 Y EERINT
WAERLEL ORI D B, AMWLIIE N OEEIE—2
10 km O IE HARICIEVERBERED & 5 I 595,
HERZ B EE 127 m 12 L7z BRER B Cld 2 ORI 1
mm3 2 L9 6%y,
©OBRE1km/) v ¥ —

WARBRE L) v ¥ —2FAOW < 1 km [TIEs &F
HWHRKIE lmmeilh b, 2OROREXIELY 1 mm
WCHEEL, B (E&) s L CHEBMPU S EFL
BEZTWL, TBEEORELH 10km/V) v F—&§
2 &lE1mm TEX0.1mm (100 xm) kb, R
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HBAH X 2 —EL$45

BREBIA S —DFLEIE 2000km/) v ¥ —Ib B BDT
JE 1mm T0.5¢m DE S OBREZ BRIZENTETL
22l B BEY —F v b TORERITH 1000 km/
Yoy y—(>13F1Y) v ¥ —THRREEREHEET) Th-o
7o TNODHELR - I —ZFVBTEIEL, EHFE
B0 AL OWEBEBEEIECE D 50km/Y) v
S —REOEMMBATIERAEIIG 7R 5 &K
LTwd, BOEOMZEHED REICRBITHZINTE
LLET JAS Ofize£4t124T - 728, B 747 O¥RE X 70 m/
Yy ¥ —Fo7235 BT OBRBIEIREHESH, 100mic

BolzlERLTHo7ze HL ORFEZFETOMEZHD

BEIANVT—HMPHETEALZ LD 72, 1HEEH
0.75kW (0.75 F 2 1HHIC10m$&FH BT 5HE0)
DT, HEHEIZ10BEHOZL Y Y U¥brel Mok
B T7.5mFELETF28NE2HE->Tws, LA LBEE
FNIITHNETCET 2B s BHRETH Y, B
W% 100km TEITLTWVWARTE 2 30 EHREFL
Wb TWb, 22 IEREOW & ) 2R/ 572HICK
Ry rv2RBEEE D5, dIP LA RTLMPT
THRLWH DI,

RE : 2OMOELR

S S S S e e e S e e o e e o o o o o e e S, e e e S e S, e, o o o o e 5 S S

P A S FE H F

(E&E) K 4+ B B(1IHI)
A BROF BummERN) % K F OM(IHI)
B oO # R(=Z=xE1) F OB K H(IHI)
H A PE(=%ET) F H f—BER(I HI)
B & & #HExEzr) H O BH OBE-OIEEITD)
#E B B R(ZzEaI) FH N F FUoimsl)
[ S GRTTR DI - Bo— U ET)

= 1B W oEsw-easn  (RESE)
e B frommas) F € V=L PN
2B E C(® k) ok 1 & BommEso
W e B OBEEuRfeH = H OB —(B R KX)
(BESENSESEN) (BB)=8)
[if] # F(1H1) AIJNEBE WL U ®

£ W OB
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318 BAHF & BEICIEA S (D

HBAH X 2 —EL$45

BREBIA S —DFLEIE 2000km/) v ¥ —Ib B BDT
JE 1mm T0.5¢m DE S OBREZ BRIZENTETL
22l B BEY —F v b TORERITH 1000 km/
Yoy y—(>13F1Y) v ¥ —THRREEREHEET) Th-o
7o TNODHELR - I —ZFVBTEIEL, EHFE
B0 AL OWEBEBEEIECE D 50km/Y) v
S —REOEMMBATIERAEIIG 7R 5 &K
LTwd, BOEOMZEHED REICRBITHZINTE
LLET JAS Ofize£4t124T - 728, B 747 O¥RE X 70 m/
Yy ¥ —Fo7235 BT OBRBIEIREHESH, 100mic

BolzlERLTHo7ze HL ORFEZFETOMEZHD

BEIANVT—HMPHETEALZ LD 72, 1HEEH
0.75kW (0.75 F 2 1HHIC10m$&FH BT 5HE0)
DT, HEHEIZ10BEHOZL Y Y U¥brel Mok
B T7.5mFELETF28NE2HE->Tws, LA LBEE
FNIITHNETCET 2B s BHRETH Y, B
W% 100km TEITLTWVWARTE 2 30 EHREFL
Wb TWb, 22 IEREOW & ) 2R/ 572HICK
Ry rv2RBEEE D5, dIP LA RTLMPT
THRLWH DI,

RE : 2OMOELR

S S S S e e e S e e o e e o o o o o e e S, e e e S e S, e, o o o o e 5 S S

P A S FE H F

(E&E) K 4+ B B(1IHI)
A BROF BummERN) % K F OM(IHI)
B oO # R(=Z=xE1) F OB K H(IHI)
H A PE(=%ET) F H f—BER(I HI)
B & & #HExEzr) H O BH OBE-OIEEITD)
#E B B R(ZzEaI) FH N F FUoimsl)
[ S GRTTR DI - Bo— U ET)

= 1B W oEsw-easn  (RESE)
e B frommas) F € V=L PN
2B E C(® k) ok 1 & BommEso
W e B OBEEuRfeH = H OB —(B R KX)
(BESENSESEN) (BB)=8)
[if] # F(1H1) AIJNEBE WL U ®

£ W OB
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ISROMAC-8 ICHE LT

1. ISROMAC &

38 27HX Y 4 HM Hawaii Honolulu THEI L7
ISROMAC-8 (8 th International Sympositum on Trans-
port Phenomena and Dynamics on Rotating Machinery
-8) IZHIE L7zo Z D&i#E Pacific Center of Thermal
Fluids Engineering i2 X Y BIE SN TV 5D T, HDIC
COEVI=IIDVTRRTBERLV, 2Dk F—id
BERICET A VRY YL, =T ay T, BN
7R Y ) — A ORI A B oW FEsii e e L
T 1985 IR E N2 DT, ARENT A IZEVWT
W3, vry—oERRMAFEL LTI, OTransport Phe-
nomena (T AEBY YR I v A (ISTP), @R
M,® Transport Phenomena B & UEjI = ICH ¥ 5 ERE
¥ RV A (ISROMAC), ®Pacific Symposium on
Flow Visualization and Image Processing (PSFVIP),
®International Conference on Medicine and Biology
(ICMMB) % &foOsFEZRMEL, 72, Journal of
Flow Visualization and Image Processing, International
Journal of Rotating Machinery, International Journal of
Transport Phenomena %% & OMFEDEITHITo T %,
Michigan K% ® W. J. Yang #3¥%, Electric Power Re-
search Institute ® Kim LR HERBR T RKOLAEIRS
BHLELZ TEEENTETWS, & T ATISRO-
MAC-8 L WIH RIS b2 d & H I OEBER#E
4 8Ol H 28 2 720 1985 E MBI 25fT b, Lig1
EBEIZRE2 HR~5 HAIDIATORTE TS, &
5 @ ISROMAC-8 TVt 7 ya vy Ny vt %k
Sheraton Princes Kaiulani Hotel T, 7z, #HAX
Royal Hawaiian Hotel THIf# L 72. Dynamics of Rotat-
ing Machinery &9 FEAVRT & 9122 L& TiIAERHR
WOBMBRRIZET ML E o7, £72, KFHEFE
BT AIFER R AN T AL D LD b T 7z,

2. ISROMAC-8

A DEEHD Chairman 1E Texas A & M Univ.® Je-
Chin Han 32T, 40413 £® Organizer D & T 14E
B ERIP O X DOBE L FEELITV, TOMBEINL
WXL > THMBEEN, 3 H 26 HDH FIZ Registra-
tion BL N7 )V A A LT 3 2 Sheraton Princes

BEfE24d 20004£5 A 1H
* 1 KERERKRTF LEE
T574-8530 KA KETAIEA 3-1-1

®ZiE B

ADACHI Tsutomu

Kaiulani Hotel iZBWTATbh, ZORETIZHEE L
NEDPEHEZW A 72, BT H8W X ) 3O HEE
(Plenary invited papers for all participants) 2% - 72,
BRI O#EEIE MIT © A, H. Epstein #3%i2 X % ‘Shirt
Button Gasturbine’ 8T 53H DT, ¥ —E UV PRE
OEFE2cm, EE3mm, HA10W F721, #770.1
NOIAZ7HF A —EVICBETE53DTHL, TNIZ
SiF7/-SICHT, 15g/hDREZRBET S, M
CTHHDBERIREVWIDOLEEDLL Vv, BEFMIC
FEEROBEFRMATER S NS, FROHEE L TN
RCRBTRRLEE, LL2E, 2V HLRLEE
MTERRIECRHEORENER ONL, 2, 1§k
RALKZZBREE LTHBD 100W BEICTAZEHT]
BEDIETHoT AFEHTIIZOTO Y27 FOR
LN E R O R EH L BB IS A WA S, M
R B L R SRS 2 R, RO I ETI
® Dr. Japikse I2 & % 7 — REEIEL D% ET I Agile T 8%
HY—EeHTAY 7 b7 OFHICHET LEEHTD
bo RERIOFFEIRER, LROREIHEL TV,
BIETIEEE LAV TODDOFEEORREICEL D/

% ISROMAC8 D7 Hur 7 A,

Room A Room B I Room C
Fluid Dynamics’ eat T ) (Dynamics & Seals)
Plenary Invited Papers for all participants
Specific Flow Problems | Deveolp. of Very High [ Non Linear Vibration
38 iinu:bomachinery— | Temp. Gas Turbine and Rotor Stability
Systems in Japan
278 (A)| Compressor Blade Tip Flow and Eaxll;{";s ﬂ!ﬁ;}a Cl?mrol
it 0! otatin, ICNINE]
Aerodynamics and Heat Transfer fts Interagction B ﬂ“c?tls
Unsteady Aerodynamics | Professor GJ Hwang’s | Rotordynamics/
and Fluid-Structure Memorial: Turbine Computational Code
Interaction B i
Fluid Flow in Pumps Cleaner Power and Dynamics and Control
and Water Turbines Propulsion of Rotating Machinery
Specific Flow Problems | Gas Turbine Heat Rotor Made of New
in Turbomachinery- Il Transfer and Film Materials
288 (X) Cooling. 1
Numerical Optimization | F] d Heat Transfe Sealsand |
of Turbomachinery in Rotating Systans. ] | Rotordynamics- I
Design and Performance | Turbi lade Inte: Sealsand
of Tx%;{)omachinery c‘?.{)ﬁﬁg Biade Internal Rotordynamics- Il
Szrmpo.sium_ Special Activity-Demonstration Flight will be held
at Capiolani Park about 15 minutes walk from the hotel
. . Gas Turbine Heat Signal Processing and
Fluid Flow in Fans Treansfer and Film Tdentification in
Cooling- II Rotating Machinery
298 0k New Development of %F%Va%}ag:xé? i I]\B/IOd_elin osft Rotor-
: i urbine Bla olin, earin; em
Pumping Device 2 Dyn amglcsy
Turbine Performance Flow and Heat Transfer [ Seals and
and Flow Control in Rotating Systems- II | Rotordynamics- Il
Fluid Flow in New Applications of Diagnostic System and
- Turbochargers and Gas Hea%th Monitorin
Compressors- | Turbines Method: T ©
id Flow i General Topics in Diagnostic System and
gg’.i,pmgs‘x,?. I Transport Phenomena &eaj?ngﬁni ring
lethod-
308 (K) Unsteady Flows in New Applications for | Seals and Rotordynamic
Turbomachinery Cryogenic and Micro Systems
Systems
Recent Advances in Gas Turbine Non Linear Vibration
Aerodynamics of Combustion and Diagnosis of
Turbomachinery Rotating Machinery
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AARH R 2 —E¥55

BEBEBORGNIOFIHTEL LI L5728 ) ThH S,
HVREFIH O BE 20, IEREZR, Ko A PELEMEER L DI
WICHE > TW 5 F— 7 RX—2 % FH L CHiss
FCERLZEEY 7 727 oRERXEBEL TS &
DI L THolze ZDOHDDDIFERKEDORIBREIZIC
LB NLLEAR ¥ IR, KL A b T &L
RYIHHORBE L REMFEHTELZIIICYY 7 b
Ve WERTY) VT REMT OO ODTREIRL,
ZFLTEZEDO—DOTHhLHBZOMBHOIMIE< T F v b
A 2EBOMIEERREEBRONZ, FOH%3EIC
S NEEEITbR, AZEIdFluid Dynamics, B
2% Heat Transfer, C i Dynamics and Seals T# -
2o TOTU YT AERIIRT, WH AZORYDE
{#1Z ‘Various new application of turbomachinery’ &
B A5=2F LOJIIH#HKIZ X % invited lecture %47
bhize FRIZKT 5 — RERD 5B BT 5 &l DA
WZ2WT, QKDY —E U PRBOERMICATY v 7R
BPoMBEICANSLZLIZE D, FETAEREENTERK
BIZBT MR EOME, OF RS —¥ VEBBHOKRE
FLA YRV TORBRLZHM/N CREXEHZH/NT 572
HORBE LTLETZY —¥ YORH, OKEOR

HWENICLZ Yy 7 AF2— ORI FvyETFT—Ta v &

oL, BRIy FEETHAR, LEIWRENTZ &
BICIFAETRTELELTY —FERNOZEH B X U
EFTNR, HEICET 2 RENR)Hbhi, F7z,
BETRERFIAY — YU BIUOGHOBREGHZ &8
BEREZMTICBIT AT AY — Y R FOBREME,R LI
B AW RFEOMIZ, MEFXT -V v OsEEEL 2R
PREFHFIMHLHRIIOVWTOMERLLITTDR
Too INBRIHAY —¥ v DOEFIE L THRITBR DL /NA R
F—VYUHOANY) a7y OEHFEL TR, KEELD
|2, Epstain BIROFEHICH Ho72L 912, @/NEOF
AT —EVHRELODODHDLIEIRINT, CETIL
MR OIERIIRE), W & OT %S RO
Bimla, BrEMc L A MR, W —n, ERT Y
Y7 EOEEM;TONz, SHOKRFETIET A AR
H—0 v 39 HBINOER R EFEOBECH W E B
%M 2 AT &7, ISROMAC Award #%HE L7
Fleeter # %12 X 5 B @ TIMEIZ L 2 ZW PRI M) <

EBEHDFIA TV I~ a Y OEER, 1V
Fa—HFr¥r—3 g VICRITTHIHR A — T ORE
\ZB4 % Acosta, Cooper 8 & USibAHIE o I [H % iE,
A SER#EHOREICH B OER O TIT b7z Krain
Bi% 0B FERE DEFERNOIEET T4 7 2 —Fiho
MR ERD -7,

28 H 18 Bf & ¥ Banquet 23T b, Z @ TISRO-
MAC Award DEREXHPD Y, Purdue K2 S. Fleeter
#¥2 & T.U. Munich ® R. Schlling # 3% 4% & L 72, Spe-
cial activity & LTIV 2y by Yy (V747
Ty I B, EE1.4kg, 106 mm %330 mm, ¥
718.5kgf) B HPHE L0 — ¥ EE2m O/HAEIAY
a7y — RATEEIM AL D Capiolani KE TiTbh, £
BOSMEN D> 72, 29 HDHLIZ Bently Rotor
Corporation IZ & 2 HATHHR b T L7z,

SROBMEIZ136% (T AV H 39, HAE3, FA
26, 47 —17, BES5 A—-A M) —, EEHKY,
BE, AL—FV £3, 750, AL X, HhHE, ¥
VWEFNE2 AYF, Fre—r, A%va, #+5,
£1) T, EFFERCHI W TH o7z, TAU AL
HAZBZVORZNODMERRY D I 2T 57,
-0y GEEPLOBMBENEZ N LD b,
LB, TORBORRGLD) LEELRETHELLRD
572 % ?id Journal of Rotating Machinery (4 4 A%
1) CHBEN S,

3. XE®D ISROMAC

KE D ISROMAC-9 1 2002 £ 2 A A EE
B5Z Xl o TWT, KBRAR¥EDLEARZFEA Chairman
REDODI Lo TVD, FHOKFETIEIFAY —E
Ry — KW ET B IR R, HERREHOW
FEARHNDE IR TETWD, KREOERHDL XEZE
FEBMENLZ LML, 72, TRV I —H
fToTWwAHHEHEDKHE L L T Pacific Symposium on
Flow Visualization and Image Processing %% %, Z®
KHBRILN AT A BRI E LTHIDATHEY, KA
1 2001 FEWCATDNEFETH D I b BIEL LTHL
(ZDFH® Chairman TR KY  /IEREIR) .
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SB5 H A% — ¥ VHbth I A K NOx #ABEds

A RaE

TAKAGI Toshiyuki

F—7—K:HFRF—¥Yr, KNOx REEd:, TRAWPE 84 ppm

1. BU&IC

COP3Z#®H & LTHREMBEBADHIGHZ2ZNL TV
A, ZORE, 84ppm (0, 0% HE) ITHIETEEF
5 A 4% NOx BREESF OB L, Z O BREES:
PREELEAAYI—VYya—Y 2R —Ta VYEEVA
7 A GP1000 (R1) #994FES5HICKEMAL, ED
BRI Ao T,

A GP 1000 1Z SB5 R 1 MW A Ay -2 w7z
-V Al —2a VREBYRAFALLTHE VA 34k
R ARR, KA AR, FIBHAER) & =HEMEN &
WX o THREIRFR SR, 1988412 1 R % AT LIk
BEICHHREY AT 4 E LT50 B DEEEEIT,
ZOEHE (79 AEBLRVD 25%), BAR— A
(F A2 RE Sy =YL ML) BTITEEBR
P (48 8000 By R fi ) OM»rObN—2A0— FEHR
RimE LCHRER L TV 5,

B, #AY—Y Y OREEENL, BREGEGEICE
N7 NOx BREEZF OB 2 A IIZAT > TH D, 1992
FI/ANMHIFRF -V e LTEAD T, 150 ppm
(0, 0% #245) XPIGEL K5 A K NOx #Reds (=H A —
N—=T L3Iy ZR) ORBIIEI LTS, 1993 F I
150 ppm it 1 58 % M L TRk, 13/BD F7 41K
NOx A BB L THB Y, ERERA LT TE TS,
AEIA S 72K NOx BRBERRE, T 150 ppm KT 1
PRBER DA 2 N — 21, BB O TR AIREE
BORBREZITHIZ LXK ER, SBOAATAS —
vriclAREN (K1),

2. ¥,

PERERIIZ I3 BEH NOx B % 7€£ 0 150 ppm AEARIZ H~
THEFICTF S Z &, BEMITIZHMED 150 ppm 1t
BN % 84 ppm AR ICREBRZ 52 P TE AT
LR FRELTHIESRE (M2, £2),

& NOx L %2179 72012, BREEZREORSOREL,
B2, NEBHEREOHIRIC X 2 FREREIEDHM,
WM DT IS & 2 BREESh R ORBE 2 E M DRER 72
ERITV, FrEMREL ER L .

Bt 200046 A7 H
* 1 SHEME W VAT AHEARIREM Y NEREEREHS
T706-8651 MILEEETHE 3-1-1

#1 GP1000 a—V xR b= a Y REZRMEEH

REHA 1090 kW(R SR E 15°C)
RERDE 25.0 %
HE H NOX 84ppm Ll T (0,0%i% & ):75% & # L
+
REXSE 3010 kg/h (0.8MPafi )
HRE—EY sBs B (—#X)
®EH BERHERRERAMREER
ERAAS | ZEERR
O HRE S ROYr—R(RERBHEH)

|

o P - =

1A
A, x .

fik (":;;J’;i::_ ."4'1

M1 SB5#A RS —¥Y > (84 ppm tHkE)

%2 FIA4KNOx BBESRFEH
B HER
b MEH R 13A
mEAR BT ES2EBRE
PR 3 A R ALURE A A S R
ARDZEREBE 210°C
HOESERE 1000°C
HEHNO X 84 ppm LT (0,0%#EH)
R E=DIN 31 IE 1K
Ao BR A TE 5 S 6 &
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322 SB5 # X 2 — E > #17 X A{E NOx Mieas BAH X2 —E %55
PRRGERTS AR ORISR i
I G BT
i ERES
e e
REMBS

X 2

F 72, HORRTORBERNE R BREEL e OMRZ
K 5720, A4 VREEFRONRRZR Ty THEHEP
L, ¥4bb, AMOBEME I, Ek3RETH-72
DDORL2ESIRSSAK>6RE 4EREL L, LV AKH
O HIHZFTo T B (F3)o

3. 5
(1) HEH NOx B2t L i (BLHI4E 84 ppm & O
100 ppm) IZBWTH, B e Ex2EMNT 52

]

e
:;EFﬁkyﬁﬂa ¢¢ %H;l
ﬂj;P?#D%ﬂ4 —— *ﬁ‘

BRYEER J
X3 BRESEY AT A

ERREE LY, REEOER, Sy=V7EBRAD
KR AT 5 o

(2) MRBEZFO FEERHIZ 150 ppm LARAE & [H UG (BA
BERRAVE, RELEET, MREHHIERE R L) A
LTEY, HBEHEIER TS,

(3) BREMIEIS X F 410F, 150 ppm ABREEE R L X £ &~
PREHES R ORKHBH T EZRAL, YTV iy
AT hERoTWh,

4. HEHE

SHhEd, REMENOBBHZI)MALD, £0
HAWMLREFIISZ S LI, #ir - P AT A0MEL
RRBUALEY AT LR E, FEROFERIIEL ISR T
T{FETH 5o
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IGT 60 %!

1. EUBIC

BRI A H — ¥ IZREKIB, BB X UIERE S
EWVIHERICX D 1950 FERITT A ) A Solar, £ FY
Z /Rover iz &t $ 7213 BB D 30~40 kW &
DL OPHKNTERE SN, GIBEHBEETE (HD
T 60PS 45kW) OPLHMEF A & — ¥ ¥ IGT 60
HEERIEWROBH A ~ 7EREH & LT 1954 SEICF%E
EFEFENT YU, TORHBOHEGEY FRIAVY) VT
VYU VERBI T o 28, EEEEME, BVWIRAKE, ¥
V) v EDBIREDENRE L W) HTHASY—E VI

Wb B DE LTHER SNz, BARNRERL
KIIRD 4 HTH A,

a. By 7AEMRER 100 kg LLF (2 & THEMTHRE)
b. 2uHiEs) 1 5LA

c. 5 :60PS (45kW)

d. Ry 7HREFEHSE (5m

WE, IR LR, R Y LETH o720, ZOH
A¥— ¥ ViZREC IHIMEOBREIC L )R ENT,
FARBERERE LTCE, ®ORNEMEE -\ —Y Y .
AR AREESS - SRR B - E R B AR -
AT —CVOBERZREMA L THHATAZEZ ZITX
LDHBRARY FhEdHY, URFOLmBEMEHEELT
Froons, IGT60 DX =K 112, F4-FEH
ZERIIRT,

KA/ NI A 7 — ¥ ¥

A H®Y

ARAKI Takashi

2. IGT 60 MDBI%E

IGT 60 IZ/NHIZ F & D B 72 8 E 4% B o B0 40, 000
rpm EWVI)EETHY, ¥—E - B0 ¥
RS OBEHFHALOEEN bR (K 2). Lk
EMEEICIR I AEEALEBERPEASNTES T,
@%&Eﬁ%ﬁuﬁﬂt?ﬁﬁﬁ% FHER % - TfT
b, FOFFEODIIHYORFHRBZ2ELZ,
@n—yuzowcaﬁbm&fiﬁénéﬁmf,k
LIF—E v A vRFIEVT—FWZIEE®E, +—N
Ny T EBOBWE - BRCHZS XHIXTEH720, 7
VT 5 Y ADKE CEBEBEMRDSTRE Sz, WXWEA
& o DN 1 80 7 mm * rpm XE&FF E® critical points

g-Er IR WERE £o7

1 FARY—E VHERRY 7HMK

#1 IGT60 FA¥—EVyDOFEEH

EfSSA 20004E6 A 15 H
* 1 ABBEBETER BBERARLE
T135-8733 BFEHVIHEX &M 3-2-16

) X B @Y1 7

K K W A 60PS (EBHEKXTIKIEIZT)

E i )2 2.7

Y- AORE 800°C (& &)

% — v v E &K 40,000rpm

H N &K 4,560rpm (BEPFF> 7DHEE)

b £ EWME L3I M

B8 H R R # 55ke/h

2 B X K AN2 v 2R (FRREBHEHRICLD)
m o’ F K - mEmHEEs K

<+ i # L6560 x W440 x H690 mm
- ¥ 65ke (BMHEKE, WiH#z2al)
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324 IGT 60 ORI AR 5 —E

Hp
&

BEAAZXZ—E 5

ik

K2 FEHMEBLIFIF—VYIAf RS

D—DTHo72,

=V ERBOMEBIC O VT HERRE WO B
GLIRETCIRD 70 F DT IZEE L <, AN Fitg
TH#ED 7, LA Y RTBE L DOFRA VT trial &
error FRIZ X D BRERD 7, BRADOy—VY Y - E
MR IIHAEO/NEERBODDER UL I ZRKRTH S
A%, BRI RIREERARICEESEER M) L3RR
BELEBEENZLL, #ET2y 750 FBES % il
HIZCHID B L7z L TlIPM T L CAe— MEZ &bt
5LV FET, ITFEE O TBEIC R THE -
REFLOREZHHTH o728, AL EEL E
BT AERE SN2,

PRBESS O A O BB ASHAMIFZERT & b IZ T T SR,
TAF, BRBERRE, REESR 4 SO R RER %
WL THh7zd oz, &N -0 BRESOE X
BT 5T LICEND bz, BREHIHEE D B
WEFLZZEHBO—2TH 5, RIEBTIEWFR - hIE
B - BB HIHSE - BRER O 7 7% EOSBREE R BIA T
eI N /2%, BEBRTIE compact{fbkDzdliczh s
E—2Da=y P T HERFSBRIT bR,

CDOHAY =¥ D=7 ikito—2 L LTFEH
BB FABHToN b, BERE100kg &V HIEHD 79,
Wy F) =L 6T ABEBEIS AL L. ADIC
Y505 0F% T Y ru— Y IlHEENY 525k
FEFIZ, =274 F—I2X D EH 234 S TR AR
DEFE L7z ZOFMHEH RS R 7 A3 51EENH:
L, WEROFTVY) vy PR Y T okRE %
WU SN TV LSRR EINS Z 8l kol &
DS INy Py ryomfilicikiysohn, 2 A
DAFIZEID Ry — Y VOB T WERE TH 0B
SUEVIETIODOTHY, HL2 IGT 60 DRAFIZHE
Do BRI LBRTIOHEHEE YL 7,

WHERKE Y FIZonWTH Ay — v BT LTH
HEHBED LNz, HAF— ¥ 23540, 000 rpm D 5 35 [
ETHY), MEROERBEHICORAYH L7720, Ko7
FI#EE D 4,560 rpm & W D) EEORE AL X Ni
DR TIZRBAERATH Y, BOAKE, B
EV)FEDTOT Y FPIRALOBOF Y EF— g v
R DERED b,

3. EER

RFE ORVEREIE 1956 ISR L, BB - &
WPERE 2 SIZIZMIIO B ER SN2 Z L 2HEZEL,
BEBOOIC IR REE 21T o720 & IZHRIEKIL
20kg LEEENEBL TWiz720, BUKHICESNIR
RFEDPE BNz KanlIxt L T10~20 g DHAL TS
ORI F = v 7 ENize b ) —DODEEREHEILL
WAL FHEEEOL=y METH Y, ZHIERE
P EERALOME 2 SEA S N7z,

BPE 1 FH8I 1061 SEICHTSER L7228, BB
WCHERD - 20 EEETIEA LN 2200
NITNDBRE L FO—2I3IA Y RIWNFEDOMOT
bbo ¥—YrLEMmMELI T HEDbEDO—KRL ~
NRIIIRFHRIZH O LCN-155 81 2 L T =8, &
BN & 2 BER O 720 Mt & dim D BAME IR AP O %
EL, WEHOSECY 274 YICHEMT AL
7zo THESYY) Y ARMAEZ, BHERR, 0—%
MOBMME EIZEDEF UTMOBLIENTER, L
ML, MEFEEET, BICHEHI BB E®RZ S 816
MIZEE SNz, 94 7 VIREIRE 800C XBAEDH A
¥ —E TR TR WS, BEOMBATEN, migtto
HLMBEMED» LA TIORATIRIZIZHRATH 72 L
WZbo b)—D2D LT TNIEHINFD stick DRET
Hbo —HALSI NI BREHRIEEEE O Al 5P AR 124
POBHE R OB ERICET S hTwnb, &
D HERET N F OB B % H AR A Tz
DEREHEIH 2 AT 2 HEATAE L 2o S OMEY
FLTHRE 711y, BHROKE S hE2HBATLIL
WX DR B ENTE I,

COLIICLTEERLAZIGT 60D 15 8% 1962 4F
DT Bl O 3 F 27 BRI, DB
HITHERCEFEH SR TWD, TREE0EME RS
DITETIZ, BNORBR S % TIFLEEMHKERE L
THBRFTISHA IR SRODHF XS —E L TD
BEIIEMIZ 7t — F N 2 L, B2 kBEER%
1964 FIZEML, T8 —¥Y  EMEHA > x5 —
ROEAER D B L OREIZF N ZR S ESEE L,
7Ty TanNy MEETRMET X IwB\mEI N,
BAENT =T v THID 90 PS DE F VAT - BamAL S
N, ERLHBOEI»IEFEBREB L A5 70 G0 EAs
e s iz,

4. BHYIC

IR A5 — E IR, BMER, MR, H
W SLRFOARICBT S EmBME/EL LD
N2 DT, WROBBE I THREPozE TV IR
2, BEBMICLZHREE V) M THBICHED S 7281
B LOEMICOWTORE ALY, F24N-
BPRERICO RE BRI RS D72 LB,
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1999 £ X 5 — £ > RO B EHEt

HAY—EVHEHERERS (WERKZEREER, e
Bof) 13, MREHOMIEHTI9994E1 Ha b 12
HOBIZBITHHAY — v RUWEREO L RN % H
- EETL, EEMEIERZME L. BRI, Re
MBATAY - iionTidisw, MBEI Ay —¥
ik 44k, BHEZ 12HICEREL 2. BRI RT
PRy —CVHRDI—FF v —V v ThY, EWIRE)
IZEBbDTIER WV,

1. 1999 SFPEMAH X 2 —E » &EHETEE

(1) REBIATE AP - KBS L, #HE L
T10% DWW LR o720 BT KBOBMPIKE L
HELCHIE] 42% OBV L ko 72,

AINEL (735 kW BLT) I AT & R T 15%
WAL, B 21% oA ERLI.

rhRY (736~22,064 kW) 358D 7%, HHd 11%
WAL 72,
KA (22,065 kW LA L) A 47%, B 50%
EIITBA L e REFEOMEBEZ EATHRER
BERHTH b,

(2) H#BIIIHAB L, BETIE64% MHHEHRE,
MATIZ8% AN—20— FERBATH 2, hi
HEE L IZIZRI L TH 5o

FEHHIIREICHRET20% R L7225, B
T 8% ML Twb, Z 0K I AT HERE DB b
M & %o /N, HRICHARS & EEBT/NLID 30%
BALTW501IZx L, PRIIEEY, BhTik, /h
RIS 25% DAL THBDIIZH L, HH#E 25% O
MEzo>THY, PREMEOKRBEAHD,

(3) BEOMEEREEEHTIE, BiELD 10% B L
7ohS, ASEQREERIC BT B H A BBE AR,
WHRBREOREDL 10% B Lz 720, BiEOREKE
HARBEERICB T2 58RI PL S Lol H
BEEBAFRIC BT, BALRBRF 213 50% WP L7z
B, AT AR, 60% DML o7z BRI
DDODRRTAVEHIEETS oz, T2
TlE, AHE & HPRITIIEDL S WD DDOKEIDR,
VBB RE D, &KL LT43% OKIBRHRD &
%o 7205, WAERBRE DA LTwa iz, BREFERIC
BIF A7 ABBOMBHTIL, RIEOLLT L L HE

EREsft 200046 B 15 0

HAY—E VHEHERERS

WD 82% Xl o7z, MAITHEOWHRTIZ, WILRAK
HADEAEREIIH L 23% & % 0 77% O KIgRA &
%ol2l ERVVRARFTADWAL KRR ALV EL 2o
LR TH D,

WARBRE O EGHIE, BiE & BT 10% B L,
KTHAS 20%, B 1FEDS 12% & IS L o T
Bo BEHHFEICB VT, WEOBBILERE EL,
M1 MDY 1. 2%, KTIRAS 2. 5% 3 L, 8Bl 4. 3%
WL, SETAEEEL

AT, BEOBMERET TP LD,
BIAE L R 45% DA L % o T2 H A S AR DR
BRERNEESBEEEZZVIHICERS L, NETIEE
T LFE - BRI - KTIMAT48 - 35 - 15% & % ) AT
B 1RE - LTI - BN AT 46 - 23 - 16%, KBTI
AERRA R« RIRAA - BB A A A542 - 32+ 16% D
HEL kol —HEAHRIIBOWTE, MMITRE
AR - KTV - BEMAS TS - 17 - 9%, EICIZLTIH -
BEYH - EEIh 1 FEAT 26 ¢ 25 - 24%, KBTI RARA A -
WALKIRA A - BT ADENZENS5338 6% D
%’J/ET& &Of:o

(4) EINMATREET, BiE LR 8% M D 54245
T, WA L72As, WM, MMITHY, HITRS

ERBDIRA (80% D) AR & { B LAI4EL 63%
DD &l o720 REDSHIE L R, 8T 2 ER,
H77C 1019 MW B4 L7ze W ET 107 MW #2723
OOTEH R T 1004 MW £ B L7=Dh Kk XL
BISE DR L MO R & o7z HANIRTE & N
BETE 21 E0EMTH Y TH 82MW (18%)
DI T - 72, WIRHIIZIZ, EHVEHTI7TE,
W55 MW, L TEE 6 &, 24 MW o8
MBHMD, IITER S8 BOWA, HT 20% wmA
Lo TBYEETHOITEOHMEH LS ODTE
TOD 27 fr, FETO 25 BOWMA D HILD, WiliI#
BED 4.2%, R0 713% & 5725, BiELD
BT 71H (23%) , HIITH 1,487 MW (40%) O
WAL otz mAITIE, AT 2 BN 2500
TIZEW LN, KRETHRIEH (BB T40%, HhH
T39% DR L%, ETORDESTHRDE 2o
720 W ARRIOWERAS, HHTHR S EHEte&kolh
DWWEEAT HDIE, RIELEDDL RV, il
AT, TV7HEBTTEERLT Yy 25T,
MAOCTHLRIEL 2.2 LMLy T2 504, 72,
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BAHZX&2—FE ¥4k

AN, B, KEMNMT s 2oz, ke L
T, BEIEHTE & LX10% B D 566 &, i
43% WD 3,222 MW Td o 720 BHOKE D g A8
SHORETH S,

(5) BEBREBIBEM B CIZ N T TERMBRIC, B, Hhk
LRBERPIILEALZED, 96% THholzo £51C
ATHARXS TR, RIELIRRZ)ERTIINIY 5
A (0~735kW) KIER 2B . R OLVWIET
1X, 736~4,412 kW, 368~735kW, 147~367 kW,
WD % I TId 44,130 kW DLk, 736~4, 412 kW,
4,413~10,296 kW & 72 5 72,

(6) BEHF RS- roa¥EMNEREL KT
&, HEHTIZEN (10 A/1,270 MW—2 &/79 MW),
il (17 &/3,541 MW—5 //757 MW) & b &8 &
CHOTEIE L 72 — K, BRATIREN (480 &/
448 MW—410 5/692 MW), #i it (14 /284 MW—
19 //1,580 MW) L ENOARERIZD 5 L DDOHT
TIREDITRIEEIMUEER L 1L, BOKRE RS2,
MEFTIZBED17% WL (521 5436 &) Thol
A, WHTIE, FEHOBE (4,810 MW—837 MW)
HBRESHEL, 2,435MWIRA D3, 108MW & 7% 5 72,

2. 199 FMERHRAE—ELIL T U EEREIHE
(1) =Rz b "¥—=FK77yr -rI i, BitE
WCHRTEHEEAEBTH 20% ¥imL, 99 EEHOHEM
AR TIIR 2 BBICHIM L 72 99 E A O M
Bifii /7 O F2 ZBEEEHA =YV THBF110 D

TA VAEERBICE 2D DTHY, Aitiho
MLmARHFES I29kNDF 110 =¥ IV DEFLHAK X
Uy,

(2) =Ky 7V v/ %—F7Favy 7 - I3, 8
FICHRTEREHTH 18% ML, &5HBATY
#920% B L7z, AEOEIMIPi#ET O OH-1 /8
N)ATIHAL Y TH D TS1 DEFEFAKIIZ
Hiashizz e, RNV 27y HZ Y I MG
SOEEIZLDZBDOTHY, Fitthiomd, HH
BETHLIINLDOL Y Yy ERMOBINICE L4 DT
H5bo

(3) 5 AELMERKT VY THBLVB05—FKT7 7
YLy rD7 7 s (HARELES) &, 199/
APEEN, 1988 FEDEFERIGLI R D REHT 1,369 &
% o7z RIFERTRNIZ 67T BDOWMATIED 575,
REMEEROFRIIEEITEHEXIFRATH L. %
B, V2500 i3 =¥ YV YN TR RWVWizD, EEKE
Wz T ey,

3. 1999 B EEMETBIE

(1) AEEINTYLERBUIME & 1 ZIZFED 157 BRX
THo7z,

(2) a7V vy HEEHSE 100 mm LT O@EERE O £
BEIIRTERLR 15% 8L 7z,

(3) v 7Ly HEENKE 100 mm LI EERED 4 #E
BHEIIHIFELH 1% B L7,

< 2000 FESBMADEED O

2000 FEEEDEE % BMOWEZVTED T3, %
WMOFRITREFEALMEDEHE IZTHEBRABREY T
Sy,

M, BEWCSRITBIE LO TR & 2% S5 24 1%, 2000
FEAHUABEOBEIVFIFELISETW & T L

BBh&BR 1 70,000 M
it 4 B 5,000 /M
FHELEH 2,500 [

BELAR 00170—9—179578
RN SERAT TS SOUE

|y
‘ EREBEEORE 1703707
WEND ORELIZHHATZ ¥ — ¥ VL TY,

X¥2RTLYVEBHHEROSH I BEVERLTEBY
TT05, REFPBE 2L S0 TV RWVWHIEROIERK
FEIHEADOL, HBERABXY T, HEEEZ
CHHENETEIRATFERIFERAHE RV T3, &
BOZHIIBEELTY,

— 62 —
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I. #Ret

1. BE6FHNDHAL—E L EEHT
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328 1999 £ 4 X 2 — € > R BIEHAEEHET AARHZ 52 —E L %a5

2. ERMAHRZ—-E>

F1 1999 FERHEHEESRKZTHT kW)

X4 Size |/’ Small Unit| #% Medium Unit | K#! Large Unit|] <« H 5
0~735 kW 736~22, 064 kW 22,065 kW~ Total
H & a—F | B B N (Bl B (A% B B (&% B b
Application Code |Units | Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
C— 2 — KIS
N A . MR BL 5 1,210 44 194, 005 19 | 2,563, 920 68 | 2,759,135
Generator Drive for Base Load ’
¥—ru— FEEH
Generator Drive for Peak Load PL 1 400 2 6, 800 0 0 3 7,290
A% e
HH ﬁﬁ’}%’%)ﬂ EM 213 80,782 | 149 257, 680 0 0] 362 338, 462
Generator Drive for Emergency
i) i H
Merchant Marine M 0 0 0 0 0 0 0 0
A 73 H
Military Marine MM 0 0 9 102, 652 0 0 9 102, 652
Oy X H
Miscellaneous Chemical Process PR 0 0 1 1,500 0 0 1 1,500
# . i i XP 0 0 1 1, 000 0 0 1 1, 000
Education
w . (ﬁ & RC 3 635 0 0 0 0 3 635
Refrigerating _
%. » fts MC 115 3,976 4 7,420 0 0| 119 11, 396
Miscelanneous
& &t
Total 337 87,003 | 210 571, 057 19 | 2,563,920 | 566 | 3,221,980
—

B4 1999 FEHENEELEREE (%) X5 1999 sEMZEIHIEE (%)
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F#2 1999 EBRKAEEABEOHES (kW)

6 1999 FEMEIAESBEIE (%)

Liquid Fuel
90.5
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184

H R ERE

Gaseous Fuel

816

X4 Size | /M Small Unit| #% Medium Unit | K& Large Unit £Wh
0~735 kW 736~22, 064 kW 22,065 kW~ Total
m OB & OHE a—F &% W | BE| W h | &% B H (B B B
Kind of Fuel Code | Units | Output(kW) | Units | Output (kW) | Units | Output (kW) | Units | Qutput (kW)
WALRKER A A
Liquified Natural Gas LNG 0 0 8 44,790 8 969, 500 16 | 1,014, 290
RINIT A GNG 0 0 2 8,500 6 | 1,348,500 8 |1, 357,000
Natural Gas
o | AR AL AR GCG | 0 ol o ol o of 0 0
2 Coal Gas
| AR R
Liquified Petroleum Gas LPG 0 0 > 26,430 0 0 5 26,430
Gasous NN
Fuel Hiti 7 2 GTW 4 920 17 60, 770 3 26, 000 24 87,690
Town Gas
il A GBF 0 0 0 0 1 144, 000 1 144, 000
Blast Furnace Gas ’ ’
Ty A
THILIA GPR | 0 ol 0 ol o ol o 0
Propane Gas
et 4 920 32 140, 490 18 | 2,488,000 54 | 2,629,410
Sub Total ’ ’ T
xT it T 52 14, 641 49 149, 410 0 0| 101 164, 051
Kerosene
e w
R ¥ ,( K 118 8, 157 33 144, 162 0 0] 151 152, 319
ﬂ Gas Oil
Liquid fe‘{:lhv:j%ﬂ No. 1 H1 163 63, 285 96 136, 995 1 75,920 | 260 276, 200
Fuel P
7
Naphtha LN 0 0 0 0 0 0 0 0
et
’ ’ 75’ ’ 5
Sub Total 333 86,083 | 178 430, 567 1 920 512 592,570
A =
= " 337 87,003 | 210 571, 057 19 | 2,563,920 | 566 | 3,221,980
Total
LNG
GTW 2.7 314
LPG 0.8 Liquid Fuel

7 1999 ERE B IIEE (%)



330 1999 £ H X 2 — E - RSB EERET AAXHR 2 —EFREE

£ 3 1999 FEHBBIMASEROHT (kW)

X4 Size|/M¥ Small Unit| #% Medium Unit | K% Large Unit Pl
0~735kW 736~22, 064 kW 22,065 kW~ Total
i R | Mo (BB W b ek B b A% H h
Location Units | Qutput (kW) | Units | Output(kW) | Units | Output (kW) | Units | Output (kW)
it ¥ &
Hokkaido 12 3,535 4 18, 400 0 0 16 21,935
®Od
Tohoku 26 9, 848 8 13,500 0 ; 0 34 23, 348
B OR
166 25, 645 70 152, 650 1 75,920 | 237 254, 215
Kantoh
i #B
49 17,025 28 70, 485 0 0 77 87,510
Chuubu
o P
Lr. . & 38 13, 695 47 117,520 3 26, 000 88 157, 215
7| Kinki
[}
¥ i 12 4, 460 7 17,700 1 144, 000 20 166, 160
Chuugoku
Domestic
Iy
Use Shikoku 6 2,075 5 8, 650 0 0 11 10,725
Ju oAl
25 9, 680 16 36, 600 0 0 41 46, 280
Kyuushuu
741. # 2 840 7 13,400 0 0 9 14, 240
Okinawa
ﬁEﬁﬁAEEﬁE . 0 0 6 99,052 0 0 6 99, 052
Marine Propulsion
AP
Marine Auxilliaries 0 0 3 3,600 0 0 3 3,600
AN FF
336 86,803 | 201 551, 557 5 245,920 | 542 884, 280
Sub Total
| A S
North America 0 0 0 0 2 230, 000 2 230, 000
PR oK
s 2,160 4 , 160
South and Central America 0 0 1 7,000 3 55 559
7 ‘\/ 7 1 200 7 11, 000 5 787, 440 13 798, 640
Asia
3 ,\H
i K ¥ 0 0
H Oceania 0 0 0 0 0 0
]
2 ik i 0 0 1 1,500 4 748, 400 5 749, 900
Europe
For .
H v #
. . 0 0 0 0 0 0 0
Export Fomer Soviet Union 0
i ®’
Middle East 0 o 0 o 9 0p 0 0
T7UAN
0
Africa 0 0 0 0 0 0 0
* E
Unknown 0 0 0 0 0 0 0 0
o a 1 200 9 19, 500 14 | 2, 318, 000 24 | 2,337,700
Sub Total ’ T T
& it
Total 337 87,003 | 210 571, 057 19 | 2,563,920 | 566 | 3,221,980
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4 1999 FEHERBRME AL FE S B THTT (kW)

X4+ Size [/’ Small Unit| % Medium Unit | KE! Large Unit eyl
0~735 kW 736~22,064 kW 22,065 kW~ Total
OB B B O a—-F & B B | ‘¥ | B B Bl W Bh B B h
Driven Machinery Code | Units | Qutput(kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
T& iy
i .z e G 324 82,663 | 198 462, 085 19 | 2,563,920 | 541 | 3,108, 668
Electric Generator
3 HE
&M PRR 0 0| 6 99,052| 0 o] 6 99, 052
Propeller
Kow v T W 10 3, 705 4 7,420 0 0 14 11,125
Water Pump
9\-_“ =3
=R E MR AC 0 0| 1 1,500 0 0o 1 1,500
Air Compressor
%. “ fte MC 3 635 1 1,000 0 0 4 1,635
Miscellaneous use
& st
337 87,003 | 210 571, 057 19 | 2,563,920 | 566 | 3,221,980
Total
W 25
PRR 1.1 PRR 3.1
G 95.6 G 965

8 1999 EBEREN MG A R EI S (%)

B9 1999 EHERBIEMBIE HEE (%)

F5 1999 ‘EHAX ARG EOCHT kW)

w7 X 4 &W G M7
Unit Output Units | Output (kW)
0~ 146 111 865
B 147~ 367 104 25, 001
Small Units 368~ 735 122 61,137

0~735 kW -

/ANt Sub Total 337 87,003
736~ 4,412 178 274,775
o 4,413~10, 296 21 129,780
Medium Units 10, 297~16, 180 3 39, 950
736~22, 064 kW 16, 181~22, 064 8 126, 552
/Mgt Sub Total 210 571,057
% oM 22, 065~44, 129 3 26, 000
Large Units 44,130~ 16 | 2,537,920
22,065 kW~ /Mgt Sub Total 19 | 2,563,920
& it Total 566 3,221,980
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332 1999 £ 4 2 2 —E > RUBHRSEERMET HAHZZ—E ¥R
%6 199 FEHBRANRAY -V ARNEESGEROHT W)
X% Size| /Nl Small Unit | % Medium Unit | A% Large Unit &y
0~735 kW 736~22, 064 kW 22,065 kW~ Total
il P a-F | &% ol =E¢ 7 B W B W
Application Code | Units | Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)

R—2o—FREH | BL 0 0 0 0 1 75, 920 1 75, 920

Q ¥—suo—F&EEH| PL 0 0 1 3,200 0 0 1 3,200

% ¥ % M % EH| EM 0 0 0 0 0 0 0 0

Domestic/Public Use 0 0 1 3, 200 1 75, 920 2 79,120
N &t Sub Total

N—2o-—-FREM| BL 5 1,210 45 189, 105 4 170, 000 54 360, 315

E ¥—2suo—FREM | PL 1 400 1 3,600 0 0 2 4,000

% ¥ ¥ HREH| EM | 212 80,582 | 142 246, 680 0 0 | 354 327, 262

Domestic/Private Use 218 82,192 | 188 439, 385 4 170,000 | 410 691,577
N &F Sub Total

ElI}AEF  Domestic Use Total 218 82,192 | 189 442, 585 5 245,920 | 412 770, 697

iy | N—2u—FHEH | BL 0 0 0 0 5 757, 440 5 757, 440

g ¥—sno—FEEH | PL 0 0 0 0 0 0 0 0

% k¥ B % EH| EM 0 0 0 0 0 0 0 0

For Export/Public Use 0 0 0 0 5 757,440 5 757, 440
N g Sub Total

W | R—2u—-FREH | BL 0 0 2 8,500 9 | 1,560,560 11 | 1,569,060

% ¥—zsuo—FREH| PL 0 0 0 0 0 0 0 0

J%% ¥ E B R EM| EM 1 200 7 11, 000 0 0 8 11, 200

ForExport/Private Use 1 200 9 19, 500 9 | 1,560,560 19 | 1,580,260
%N & Sub Total

#ith&8F For Export Total 1 200 9 19, 500 14 | 2,318,000 24 | 2,337,700

5 |N—AU-FREM| BL 0 0 0 0 6 833, 360 6 833, 360

¥ |¥—/su—-FREBRH| PL 0 0 1 3, 200 0 0 1 3,200

¥ % B % EH| EM 0 0 0 0 0 0 0 0

Public Use 0 0 1 3,200 6 833, 360 7 836, 560
& it Total

g | N AE—FREMN | BL 5 1,210 47 197, 605 13 | 1,730,560 65 | 1,929,375

K | ¥—2ru—FEEH | PL 1 400 1 3, 600 0 0 2 4,000

W ol w me®m EM | 213 80,782 | 149 257, 680 0 0 | 362 338, 462

Private Use N 219 82,392 | 197 458, 885 13 | 1,730,560 | 429 | 2,271,837
a & Total

# & Grand Total 219 82,392 | 198 462, 085 19 | 2,563,920 | 436 | 3,108,397

Note : Code Explanation BL :for Base Load PL : for Peak Load EM:for Emergency
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3. MEAAHARXEZ—E> 4. EISH
KT 199EF KRV VF—K77 -2V £9 1999 EBHBEEERR OB
2 S =
HEEARERTAT X M (KN) X % Size o
P £ Y ke
HERH 6o A5 A P 3 079 IEARBIREIHE (m) N of Uﬁ.‘t No. of Mod-
No. of Units Thrust (kN) ’ Class | Outside Diameter of -ot Lnits els
Compressor Impeller
*1 V250077 Y (1996) BET %
Excluding 199 Units of V 2500 Fan Modules Class 1 0 100 2,491, 382 76
*2 iEERFLRRAT R b Class 2 101~ 200 32,758 27
Maximum Thrust at Sea Level Static Condition
Class 3 201~ 300 411 17
Class 4 301~ 400 196 8
£8 199HEFY—R ¥ T NI —KRIuv S -y v
. Cl 5 401~ 500 73 6
HBEEBROMS (kW) i .
Class 6 501~ 600 155 8
X 4% N [ ampaw
Size 0~735 kW 736 kW Total Output Class 7 601~ 700 179 8
M & el M T RE W i BRI W Class 8 701~ 800 13 1
Application |Units) Output |Units| Output |Units| Output Class 9 801~ 900 63 6
I 5 B 0 0| O 0| 0 0
Fixed Wing Aircraft Class 10 901~1, 000 0 0
/\; :' i 18 11,730 | 55| 82,534 | 73| 94,264 & & Total 33, 848™° 80**
elicopter — v
BRI ER B SRRt
Aug. Drive Units 37 2,452 | 0 0|37 2,452 No. of Companies which supplied Data 12
& &t %4 BRRBThIPIRI - XN Th b,
Total 55 14,182 | 55 82,534 | 110 96,716 Every model is an exhaust turbine type supercharger.

*3 WA EEEERBN
Normal Output at Sea Level Static Condition

%6 [EMBEESNE 100mER TS ERT
The figure shows the total number of superchargers
over 100 mm in impeller diameter.

*5 JEMIREEAE 100m%E BT 5 %R T
The figure shows total number of superchargers over 100 mm in
impeller diameter.

107
2,491,382
106 —
I:] A No. of Units
1051 B 53 No. of Models
32,758 14,167%6
10—
108
411
196
_’ ] 155 179 157
204 — 1
10 76 73
27 63
1 - 1 H 13
1071 8 s 8 8 6
1
0 0,0
0-100 -200 -300 -400 -500 -600 =700 -800 -900 -1000 &5
Tatal

B 10

FERRENE (m)
Outside Diameter of Compressor Impeller
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AN, B, KEMNMT s 2oz, ke L
T, BEIEHTE & LX10% B D 566 &, i
43% WD 3,222 MW Td o 720 BHOKE D g A8
SHORETH S,

(5) BEBREBIBEM B CIZ N T TERMBRIC, B, Hhk
LRBERPIILEALZED, 96% THholzo £51C
ATHARXS TR, RIELIRRZ)ERTIINIY 5
A (0~735kW) KIER 2B . R OLVWIET
1X, 736~4,412 kW, 368~735kW, 147~367 kW,
WD % I TId 44,130 kW DLk, 736~4, 412 kW,
4,413~10,296 kW & 72 5 72,

(6) BEHF RS- roa¥EMNEREL KT
&, HEHTIZEN (10 A/1,270 MW—2 &/79 MW),
il (17 &/3,541 MW—5 //757 MW) & b &8 &
CHOTEIE L 72 — K, BRATIREN (480 &/
448 MW—410 5/692 MW), #i it (14 /284 MW—
19 //1,580 MW) L ENOARERIZD 5 L DDOHT
TIREDITRIEEIMUEER L 1L, BOKRE RS2,
MEFTIZBED17% WL (521 5436 &) Thol
A, WHTIE, FEHOBE (4,810 MW—837 MW)
HBRESHEL, 2,435MWIRA D3, 108MW & 7% 5 72,

2. 199 FMERHRAE—ELIL T U EEREIHE
(1) =Rz b "¥—=FK77yr -rI i, BitE
WCHRTEHEEAEBTH 20% ¥imL, 99 EEHOHEM
AR TIIR 2 BBICHIM L 72 99 E A O M
Bifii /7 O F2 ZBEEEHA =YV THBF110 D

TA VAEERBICE 2D DTHY, Aitiho
MLmARHFES I29kNDF 110 =¥ IV DEFLHAK X
Uy,

(2) =Ky 7V v/ %—F7Favy 7 - I3, 8
FICHRTEREHTH 18% ML, &5HBATY
#920% B L7z, AEOEIMIPi#ET O OH-1 /8
N)ATIHAL Y TH D TS1 DEFEFAKIIZ
Hiashizz e, RNV 27y HZ Y I MG
SOEEIZLDZBDOTHY, Fitthiomd, HH
BETHLIINLDOL Y Yy ERMOBINICE L4 DT
H5bo

(3) 5 AELMERKT VY THBLVB05—FKT7 7
YLy rD7 7 s (HARELES) &, 199/
APEEN, 1988 FEDEFERIGLI R D REHT 1,369 &
% o7z RIFERTRNIZ 67T BDOWMATIED 575,
REMEEROFRIIEEITEHEXIFRATH L. %
B, V2500 i3 =¥ YV YN TR RWVWizD, EEKE
Wz T ey,

3. 1999 B EEMETBIE

(1) AEEINTYLERBUIME & 1 ZIZFED 157 BRX
THo7z,

(2) a7V vy HEEHSE 100 mm LT O@EERE O £
BEIIRTERLR 15% 8L 7z,

(3) v 7Ly HEENKE 100 mm LI EERED 4 #E
BHEIIHIFELH 1% B L7,

< 2000 FESBMADEED O

2000 FEEEDEE % BMOWEZVTED T3, %
WMOFRITREFEALMEDEHE IZTHEBRABREY T
Sy,

M, BEWCSRITBIE LO TR & 2% S5 24 1%, 2000
FEAHUABEOBEIVFIFELISETW & T L

BBh&BR 1 70,000 M
it 4 B 5,000 /M
FHELEH 2,500 [

BELAR 00170—9—179578
RN SERAT TS SOUE

|y
‘ EREBEEORE 1703707
WEND ORELIZHHATZ ¥ — ¥ VL TY,

X¥2RTLYVEBHHEROSH I BEVERLTEBY
TT05, REFPBE 2L S0 TV RWVWHIEROIERK
FEIHEADOL, HBERABXY T, HEEEZ
CHHENETEIRATFERIFERAHE RV T3, &
BOZHIIBEELTY,
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