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Fig. 2 Test tilting pad journal bearing

Table 1 Specification of test TP]JB

No. Ttem Unit Specification

1. Number of pads - 5

2. Angle of pad deg 58

3. Shaft diameter (D) mm 170

4. Bearing width (L) mm 119

5. Diametric clearance mm 0425

6. Preload ratio - 0.6

7. Load direction —  Load-between-pads (LBP)
8. Pivot type & location - Spherical, 0.6

9.  Bearing material - White metal / S25C

10. Lubrication method - Directed lub. with seals

11. Seal clearance (radial) mm 1.0

Spray nozzle bar

Knife-edge seal

Pad

Seal clearance __ )
< Housing

Fig. 3 Cross section of TP]B
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Fig. 4 Location of temperature measurement

Table 2 Uncertainty of measurement

No. Sensor Uncertainty
1 Thermocouple +1TC
2. Thermistor +1T
3. Oil flow rate + 2%
4 Pressure + 3%

Table 3 Test conditions

No. Ttem (Symbol) Unit Condition

1. Specific bearing load (P) MPa 2

2. Rotational speed (N) rpm 6,000, 8000, 10,000
3. Oil supply flow rate (Qs) L/min 10 ~ 150

4. Oil supply temperature (Ts) T 45

5. Lubricant - VG32
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Table 4 Property of bearing materials

No. Material Unit  White metal PEEK PTFE
1 Tensile strength MPa 81 90 30

2 Modulus of elasticity GPa 54 35 05
3 Thermal conductivity W/m-K 63 0.27 0.23
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Fig. 12 Effect of rotational speed on Tmax and Tshaft
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Table 1 Specification of the test bearing

Diameter 580mm
Length 319mm
The number of pads | 4

Load between pads
3600rpm, 3000rpm
1.0 MPa - 3.0 MPa

Load direction

Rotating speed

Specific load
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Fig. 6 Configuration of the test rig
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Fig. 11 Configuration of the steam turbine test facility

Fig. 12 Low pressure turbine in the test facility

Table 2 Specification of the test bearing

Diameter 406.4mm
Length 266.7mm
Rotating speed 3600rpm
Specific load 1.6MPa / 1.2MPa
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Fig. 16 High pressure turbine in the test facility

Table 3 Main specification of the high pressure turbine

Output ~ 14MW
Inlet steam pressure ~ 7MPa
Inlet steam temperature ~ 590C
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Table 4 Specification of the journal bearings

Test case A B
Rotating speed 6000rpm 6000rpm
Diameter 160mm 160mm
Length 112mm 112mm
The number of pads 5 4

Load direction LOP LBP
Clearance (dimensionless) 1.00 0.86
Span length between 1.00 1.03
bearings (dimensionless)

LBP: Load between pads
LOP: Load on pad
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Fig. 17 Trend of HP turbine load and rotor vibration
(Test case B)
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(b) Motor and impeller.

Fig. 10 Turbo blower with magnetic bearing.

Table 1 Blower specifications.

Type Cag)aclity Footgrint Mass Power T:v:::; (:iro?]f
(m*/min) (m?) (kg) (kW) (min”)
MAG-R20 | 30~100 59 5100 | 135 34,000
MAG-M20
MAG-M25| 100~170 | 7.4 | 65500 | 230 27,000
MAG-M35 | 170~300 | 11.6 | 9,400 | 400 20,000

Powers and Numbers of revolutions are the maximums of their types.

(a) Radial (b) Thrust

Fig. 11 Magnetic bearing for the turbo blower.
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Fig. 12 Regeneration at power failure.
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Table 2 Hiperco 50 arroy.

Co-Fe arroy Non-oriented
Type Hiperco 50 steel sheet
(0.35mm) 35H250 (0.35mm)
Saturation flux density (T) 2.4 2.0
Maximum permeability (-) 12,000 12,000
Coercive force (A/m) 72 = 24
Electric resistivity (Qm) 40x10 56x107
W10/60 2.4 W10/60 1.15
Core loss (W/kg) W10/400 21 W10/400 17
W20/400 30
Tensile strength (MPa) 814 500
Yield point (MPa) 434 402
Curie temperature (°C) 940 750
2.0 1| PEL
LT
B Ll
o t
10 i
/ —a—Hiperco 50
_/ Il | —35A250
0.0 | |
10 102 108 104 108

H [A/m]

Fig. 17 Flux density of Hiperco 50
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Fig. 1 Micro Gas Turbine Cross Section View (TG311)
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Fig. 2 Micro Gas Turbine Cross Section View (TG051)
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4. 2—EHOFHESE

4.1 {ERMEHEIRE

FEEINCBIT S 7 —E VMoEICIE, HEZ LI
HIEHEZ BT TV B IEED S v, DFICRFENRIEA &
ZFOBEHIIOWTIHRRS,

1) BRE OB ILES VR REMOREA R EDOHE
WCHws L, BbSbA 1T 5 LAY AT
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2) Bl & — € IMOBILSBILY TH B AR L R

Download service for the GTSJ member of ID , via 52.15.165.239, 2025/05/06.



270 Z2—E LMD MTEIR

HA#HR2-—EFR0
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BT,
3) Koy EHEWIZY —Y oS E KT 5H DT
VA, RS HIKRGASRA L2HE1, i
BULHBEARRL S VCORERE 2570, ERTLLE
Wb Do BINKGEEBZ TKRGMPRA L LD BGE
2, AHSECH D 2R T & 2 KIS HIEM % 3%
THERETH b,
4) 5 WhbWBLASTME LIFIEN S, RV EDOS5H
LIV D80FE TOHFTERIEINDL DD TH S, ¥ —
Y MO SIER, BEMOBAIC L > TEOIAEL
LI ENDH D, 72720, T I VRBALR AR
THBHMMBMDD 5720, 7 3 VR -7
OWATEFHILEDTHE & LTRST LI LETIE RV,
5) ZxHMWE (E&EE) 2—Erilosbicsy
HERTBAT v DR, R HRAT HEREOAHY
EAHBICE o THRL, 7407 LOoREREZERT S
ETH = VMo HHRRELZLRT 250 TH D, A
Ty VR ZARED) AT FEBEICHZ DIREE L
THERTHY, 73 V%D DL0VIEERBBALE A2
HWHNTWE Y —E U Ioda38c, SHEEE L
TSNS,
6) & xHMmRE GHE) ABlrSIEHICRZ 2w
LRV OWHRLF D54 2 WET 5D OT, HEVER 15
B RS 2 R L, WERXSGZ L ORT5h 5%
WaRkDb, RO ORYBAREOHZE LTHY
SN ENH LN, T v IRENEERT T v
T ANDPSDEY, HEHVIFRMEIC TS ETLET
DEZNORE EVCH BT L0550 5 —
Y UMOEMIHE & L CIAMRERN % 2 1) R0 3 W illRIH
HThb, LidHmEe HNPEET 5720, Bz
BHL OIS LHBETIE RV, SRR
ANASI638TH o722 & 26, KREEBRAMKIERE L
T NASEM LIFENSZEddH DA, NASI6E38IZ
BIERRL 259 CTICREEIEE 2> TEB Y, NASEH
WS NREARE L 72 5720, 1S0440612 & % 55563
RICBATLODH Y,
7) RPVOT Rotating Pressure Vessel Oxidation Test
DOWET, HAGE TR ) EHARILZEE L FSbh
b0 ¥ —Y MOMANEOIHH & L i3k EEIHHE
ThHbHEER D, KRB, 7 —E Vil —ER ok
EWINT 2 FTCORMEMNET LD THD. T4b
%, BLREEOR WY — Y N b B
Lawzd, —Ea&ZWIT 5 F TORMPIEL LD
RPVOT DA 7% %6
REBOFMIE, & —C Mz ilEs Joke L i
MBI, 2R EIIEI 2K 2 7R Y RIZAK

%o ZZIT, M 0%620kPak 7% % X ) MRFEELEAL,
150C oAl THE100MliE & 25 X 912k v ¥ 5o
RERFI NI S b 720, NEZ LA T2, —
EDHICHELAE, TOXIHBT Lo MBDHETT 2
2o, BALSGILDHEA, B DR TRMAREDOTHE,
THRLLENET2BIM SN b, D 5175kPalk
TLAaMRRZRBOR TR EAZL, T2 TORMHZ
A2 DTH B BREBOBEZ X 31217

Fig. 3 RPVOT
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ZATERREEE R LT, IoHIbIcEETH LT &
Wb, TOH, FHEHE LTI ETLHEHTHY,
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DR LT, RN LFRE, MiHeaEmmils E oY
LELTHEHTAZENTHETHLD, —HT, AOFAS
bR THY, REaA P LTLELIZGWD,
A8 I 0D A 7 /R E SERE T 70 & OB B IEAR
MEXTharH, HREF—CErOLI) B REBINEDS
<, RPVOTIZL 2EHITHE L T b, &b, PLAjidt
EA% 2 FRAdsRotating Bomb Oxidation Test ([HlimAR >~
NAMBICLZEE) Tholzlzd, BHRHRBOT & FEil &
nTwiz,

8) it £ DF—U VIMTHEAIRAG ST
5728, FribEE T A b T TARRI LS L
B ALV, L2L, F—¥VilifiBRAzAO7 4 V%
THERPMOENTLE D 2 03h 5720, HHIEH &
LCTHRHAENLYED D 5o
4.2 FrEFHMEEE

IR U2 RS EIEEH D H A AP T LI
HTHhBZLIE) ETh R AT, HhmotkiEk
HWRIRTEWVD) ERTOFMEEE 2 I 7,

1) TOST Turbine oil Oxidation Stability Test? M
T, HARFETIZY - MBILZEZEE Sbh b, filll
BIUKOHFLET, BEXREAARLDH5C THHES
L3, BRI ZOBMONE, H2VITED S
N OMIZET S L TORBTHMT2dDTH %,
% & OAWELT BT, 1000 I O/, & 5\ it
AT A32.0mgKOH/ gl &3 % £ TORMIZ D W T OBl
VBEDLNTEY, BEICBVWTERETRMIUEE VWS
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2) Dry-TOST LERTOST# Xy @ilie 352 & Tt
i ZEMTE LV VW) BRICESE, RER
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BTHHI20C~ L L, INIEDHLWwKELRLL
THEMi§ %5 TOST#%Dry-TOST & - 5%, Dry-TOST %
N ERBRBIRE & L CTId20134E1213 U TASTM D7873
WCHEAEE N TV BY, TOSTHE & O'Dry-TOST D HE %
241287,

Test Condition

TOST Dry-TOST
Temperature 95°C 120 °C
Oil 300mL 360mL
Water 60mL -
Oxygen 3.0 L/h
Catalyst Coil of copper and iron

Fig. 4 Test condition of TOST/Dry-TOST

TOST7% W LDry-TOSTT% — ¥ & In# %51k S 4,

—E R R ERIN L TR R & x 9 MWk, RPVOT7%
LERMBZET, TOF—V UDEREZ FMiT 5 2
ENTED, =Y MO MEHME ML EHETH S
ASTM D43783 % W FIEC6096212 1%, RPVOT D4 Hik
H L LTI D25% & v ) eSS B £ 2T, Dry-
TOSTIZ & o T¥ — ¥ Yiliz #H L S, RPVOTA
PIMED25%IZE 5 £ TORMEHIi 21T > 720D, D&
O, % xoMWE H5HVIERPVOTOMMIMEIC
WY HEARE & H)OMYEOHB LIRS L2 L, F
MOBEHERES OB TH S, L7zA> T, Dry-
TOSTIXTAEO FMEEEE IS 2 5 55 —E Vil 5w
FZENITHWONEHMA ORI 2 LA I Tw
;Q)(ISJO

3) FZGHEAER Wl X v idEL iy -
VEETIE, FoMEb -y HoTws, Lz
BoTIDEI)BHAETHVLNSE Y —E VIlZIZRIE
RPN S SNTHBY, ZoiFili%2FZGHHRET/T 9
Z %\, FZGHRH RO Z K 5 1R § AR
BROMZ, FY Ry 2 RIME AN, BEBEMICHES
PTT, BERNZORIBMEAT -V ERDLHDT
25)504)0

5. 4—EHADERMSERE

4 1 TR FZMHEHMEEH I, ZoMEHErE
FHEEHEICI S LAEDLE TRBEZHM I NERETH S,
BMILRIZZENETNO Y — C EAEES A I RE
LTWbIELEW, 2Tl oidEd 2 8Bk
HEINT 5o

KR —EVMETNAY - TR, ZORMR
%h720, HOEMBENRLIETHY, ThZNIIoON

.. loss torque
meter

e
. () slave gear
@ ¢ box
o
@ load torque
- meter
test gear
test pinion load lever
temperature sensor with weights
load clutch

Fig. 5 FZG Gear Testing

TOFHILHEA B L ORI 2 K 2 \RT, B)
KB, TR, Ko mimme bR UBRETH LA, Birb
D, 1, RPVOT, & rHMPWETHLD, #AY—E
VIR, 7 Y REBALPIER A E S hTw b 7
O, LOFMAEHTEY, & & )MWREHIZERS
N5, £72, RPVOTIZDOWTIE, Ay —EYiliTdh
1005 LE 2 5 X )&% L, 5050%295 L9 T
HIFEREWZHIR LTV B, —F, FAF—Y Vil
DO, FHMRPVOTOMXHMEATSH W & v H D, Fr
A b oo WS CAF FIEE AR B X OV AR Al R el % ik
ELTW5h, Zhid, ASTM D4378% 5\ IZIEC60962
2BHELLIELDTHEY, —HOH A —E VT
X, RPVOTA MM D25%% T 2H720 5 & &9
MM BEOBEIROONLEZ ENHY), ToKlEEZ Y —
o LToOHFGEHAMTEXLNLTHSI, LT3
YRBALB LKA S — AR L TWwAICh 2
H 5§, RPVOTOEH 21000 EE LTwaHEIC
&, XXMM R 0 D70, WEIE R
ERERALVWIAENDH D,

Table 2 Standard Value for Management of Turbine oil

Steam Turbine oil

For Safe Control For Replace
Kinematic Viscosity mm?/s 288 ~ 352
ASTM Color =4
Acid Number mgKOH/g =02 =03
RPVOT min =100 =50
Water ppm =200
Sludge mg/100mL -

Gas Turbine oil

For Safe Control For Replace
Kinematic Viscosity mm?/s 288 ~ 352
ASTM Color -
Acid Number mgKOH/g =02 =03
RPVOT min | =50% of New Oil | =25% of New Oil
Water ppm =200
Sludge mg/100mL =10
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6. F—EHDEHM
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CDEI BRI EIMMOIEN VWY — ¥ L
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LN b, RPVOTZHEL T4 FEOVEDE LT, L
il 2 2= ICATHE VS 2T IRV,
L2L, SOFERIPRLEEDSELOOMEND L, O
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TL A2, g ) BRI Tniz, L, KA
T IIALTDI—CHTIIIDII LT EhNRn
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Fig. 6 Change in RPVOT by Dry-TOST
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Fig. 7 Correlation between Sludge and RPVOT by Dry-TOST
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engine Operational Performance Standards : MZEH%IZ
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2. HIRARESORARIE
2.1 Debris Monitoring System®D& A
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Fig. 1 Debris Motoring System on the oil tank of GE90
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Fig. 2 Data flow of GE90 Debris Motoring System
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2.2 Vibration Monitoring & Advanced Airborne
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Fig. 3 Trend monitoring of Engine Fan Vibration
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2.3 Spectrometric Oil Analysis Program (SOAP)
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Fig. 4 Oil consumption trend in case of Fuel/Oil Cooler
Internal Leak
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Fig. 5 Blackened Engine Oil (Exxon Mobile MJO2)

Fig. 6 Oil Filter used with blackened oil (Exxon Mobile MJ0254)
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Fig. 9 Engine water washing for CEFM56-7B powered 737-800
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Fig. 10 Honeywell GTCP331-200 APU for Boeing 767
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Fig. 3 Temperature and stress distributions in the cross section
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F1 2014 FHEHEREGELTHT (kW)

X% Size| /N8 Small Unit | #%!  Medium Unit | A% Large Unit & WA
~735kW 736~22,064k W 22,005k W~ Total
A & =Rl = G I NS B R = & G S B = &~ G B - Ry B = =G < LR |
Application Code | Units | Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
J— — KWZsE
NAH ]\ A BL 2 360 23 83,020 29 | 4,404,830 54 | 4,488,210
Generator Drive for Base Load
Y¥—Zr7uo— FEEH
Generator Drive for Peak Load PL 0 0 0 0 0 0 0 0
g 7% =B

o e H EM 91 41,160 180 375,900 0 0] 271 417,060
Generator Drive for Emergency
] i H
Merchant Marine M 0 0 0 0 0 0 0 0
i e H
Military Marine MM 0 0 0 0 0 0 0 0
ffbF 7o+ 2 H
Oil Refinery and Chemical Process OR 0 0 0 0 0 0 0 0
Zofo 7ot 2 M
Miscellaneous Chemical Process PR 0 0 0 0 0 0 0 0
o~ . % H XP 1 51 1 846 1 42,981 3 43878
Experimental
Z= i H
Air Conditioning ACD 0 0 0 0 0 0 0 0
%. ? fta MC 10 5,266 4 3,500 0 0 14 8,766
Miscellaneous

PN =

- Total At 104 46,837 | 208 463,266 30 | 4447811 342 | 4,957,914

BL 15.8%

EM 79.2%

B2 20144 @R EE A BEE (%) B3 20144 @M AEE (%)
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F2  20144EBRE I BE A BB O (kW)

X4 Size | /NBl Small Unit | H1%  Medium Unit | A% Large Unit & W oh
~735kW 736~22,064kW 22,065k W~ Total
PREHESH a—-F | &% B 0 | BE | B N | B OB | BB D
Kind of Fuel Code | Units | Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
- P
@ﬂz?ﬁmﬁ A LNG 0 0 2 3,260 14 | 3,750,281 16 | 3,753,541
- Liquefied Natural Gas
2 99 2
R RIS GNG 0 0 17 59,150 11 360,230 28 419,380
# | Natural Gas
ERA A A
Gaseous| Blast Furnace Gas GBF 0 0 0 0 1 87,200 1 87,200
Fuel N
#kiti 7 2 GTW 1 51 6 28,610 1 31,000 8 59,661
Town Gas
WALA A A LPG 1 309 0 0 0 0 1 309
fMrs v VA7 HA GOG 0 0 0 0 2 53,000 2 53,000
i (A k) A GCG 0 0 0 0 1 166,100 1 166,100
S SN 2 360 25 91,020 30 | 4447811 57 | 4,539,191
Sub Total
i ATt T 24 9,341 30 87,600 0 0 54 96,941
1k Kerosene
‘!}?% $X$Hﬂ
B R K 17 7100 | 20| 43400 | 0 o| 37| 50500
Gas Oil
Liquid v
fquid | S 1 8 HI | 61| 230036 | 133| 241246 | 0 0| 194 | 271282
Fuel | Heavy Oil No.l
AR At 102 46,477 183 372,246 0 0 285 418,723
Sub Total
ZDfh
Miscellaneous Fuel ME 0 0 0 0 0 0 0 0
s =
nTo tald_ 104 46,837 208 463,266 30 | 4447811 342 | 4957914
LNG T20% K 1.0%
' GNG 82% GCG 34%
GOG 1.1%
GBF 0.3% GTW 1.2%
GTW 2.3% GBF 1.8%
LPG 0.3%
GOG 0.6%
GCG 0.3%
A ZBEHE 91.6%
WARHREL 83.3% H
4 20144 RBL N EPEREEIS (%) 5 20144EBREII I EE (%)

Download service for the GTSJ member of ID , via 52.15.165.239, 2025/05/06.



288 2014FEH A2 — E > RUBIAKAE EFHST BAH X4 —E ik

3 20144E MBI A BB T (kW)

X4+ Size | /M¥  Small Unit | fF%  Medium Unit | K# Large Unit & W
~735kW 736~22,064kW 22,065k W~ Total
Hulk GH| M O | A% M o B o | A% Wb
Location Units | Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
b i
Hokkaido 8 3,966 5 10,400 0 0 13 14,366
o it 4 871 10 17,840 2 653,400 16 672,111
Tohoku
R
] 29 11,700 90 233,360 2 | 1,018,581 121 | 1,263,641
F Kanto
7
i Al 26 13,249 22 35,200 0 0 48 48,449
Chubu
. .
= L 20 8,870 43 83,606 2 118,200 65 210,676
Kinki
oo
Domestic| Chugoku 5 2,550 6 8,800 3 339,000 14 350,350
Use | py
Shikoku 4 2,260 3 2,400 0 0 7 4,660
L i 7 3,051 12 19,100 0 0 19 22,151
Kyushu
‘(fP. A 1 320 1 1,600 1 35,000 3 36,920
Okinawa
I 104 46,837 192 412,306 10 | 2,164,181 306 | 2,623,324
Sub Total
e PN
North America 0 0 4 5,890 3 94,230 7 100,120
RSP S
South Central America 0 0 0 0 2 258,000 2 258,000
77T 0 0| 3| 19900 | 11| 1833400 | 14 | 1853300
iy Asia
H .
If K E M
IF Oceania 0 0 0 0 0 0 0 0
A 0 0| 3| 15030 | 0 0| 3| 15030
For | Europe
Export| o3 7 - NIS
xport) B 7 - NISHH 0 0| 6| 10140 0 0| 6| 10140
Russia + NIS
R
Middle Fast 0 0 0 0 4 98,000 4 98,000
T7Uh
Africa 0 0 0 0 0 0 0 0
Hathiy Aar 0 0 16 50,960 20 | 2,283,630 36 | 2,334,590
Sub Total
PN =
H Total it 104 46,837 208 463,266 30 | 4447811 342 | 4957914
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4 20145 G BREIBRMA A FE R O OV (kW)

X453 Size | /¥ Small Unit | %! Medium Unit | X% Large Unit & W N
~T735kW 736~22,064kW 22,065k W~ Total
B SR B HE a-F | &% B 7 | BE | B | B% | OB | B OB D
Driven Machinery Code | Units | Output (kW) | Units | Output (kW) | Units | Output (kW) | Units | Output (kW)
& %ﬁ? G 97 43,137 203 458,920 29 4,404,830 | 329 | 4,906,887
Electric Generator
Z DAL GC 0 0 0 0 1 42,981 1 42,981
Ax T W 7 | 3700 4| 350 | 0 0| 11 7,200
Water Pump
Byt DM 0 0 1 846 0 0 1 846
& i
Total 104 46,837 208 463,266 30 4447811 | 342 | 4957914

G 96.2%

B6  20144-BEERE M L E B BHIE (%) K7 20144 BEBRENREM I HI S (%)

#5 20144E NG EABK N (kW)

mon X 4 W) (= il
Units Output Units | Output (kW)
0~146 3 182
N R 147~367 21 5,069
Small Unit
P 368~735 80 41586
/NG Sub Total 104 46,837
736~4,412 195 367,156
oo
4413~10296 11 67.810
Medium Unit
736 ~22.06416W 10,297~16,180 1 11,000
16,181~22,064 1 17,300
/NG Sub Total 208 463,266
K om 22,065~44,129 16 522211
Large Unit 44,130~ 14 3,925,600
22,065k W~ /NEF Sub Total 30 4447811
& i Total 342 4,957,914
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F£6 2014 EREBHT A Y — ¥V HBIEEERL MY (KW)
K5 Size /AL Small Unit A Medium Unit K# Large Unit & W B
~735kW 736~ 22,064k W 22,065k W ~ Total
H & a—-F | B moh =vd moh =vid moh (=24 moh
Application Code | Units |Output(kW)| Units |Output(kW)| Units |Output(kW)| Units |Output(kW)
~N—z2u— FREER | BL 0 0 0 0 7| 2003000 7| 2003000
;Q ¥—zu— F%EM | PL 0 0 0 0 0 0 0 0
ﬁ It S EM 0 0 0 0 0 0 0 0
Dozgg)‘%b“if“ st Sub Total 0 0 0 0 7| 2003000 7| 2,003,000
~N—z2u— FEEM | BL 2 360 9| 34660 2| 118200 13| 153220
B |Y—ruo— FREM | PL 0 0 0 0 0 0 0 0
E It S A EM 91| 41160 178| 373300 0 0 269| 414460
%A!E B XP 1 51 0 0 0 0 1 51
z ) fis | MC 3 1566 0 0 0 0 3 1566
Doevztgggvaﬁi Use 2t Sub Total 97| 43137  187| 407960 2| 118200)  286| 569297
EPI4 R Domestic Use Total 97| 43137 187|  407.960 9| 2121200 203| 2572297
| N—Au—FREM | BL 0 0 0 0 12| 1874630 12| 1874630
ﬁ ¥—ru— KBEM | PL 0 0 0 0 0 0 0 0
i I HFEEN EM 0 0 0 0 0 0 0 0
& z %) fis | MC 0 0 0 0 0 0 0 0
F";ﬁE&Xg%gubgf US%JF Sub Total 0 0 0 0 12| 1874630 12| 1874630
Wi | ~N—2o— FZEH | BL 0 0 14| 48360 8| 409,000 22| 457360
E ¥—ruo— FREH | PL 0 0 0 0 0 0 0 0
e EM 0 0 2 2,600 0 0 2 2,600
FO;ﬁEt’H‘E’%griV/fe US;F Sub Total 0 0 16| 50960 8| 409,000 24| 459960
i &4 #F For Export Total 0 0 16| 50960 20| 2283630 36| 2334590
~N—2u— FEEM | BL 0 0 0 0 19| 3877630 19| 3877630
B | ¥—2su—FREEMN | PL 0 0 0 0 0 0 0 0
%JE IR HFEEN EM 0 0 0 0 0 0 0 0
z %) fiz | MC 0 0 0 0 0 0 0 0
Public Use 2w A& 8 Totl 0 0 0 0 19| 3877630 19| 3877630
~N—z2u— FEEM | BL 2 360 23| 83020 10| 527200 35 610580
¥—zu—F%EM | PL 0 0 0 0 0 0 0 0
% Tt S EM 91| 41160 180 375900 0 0 271| 417,060
& B H XP 1 51 0 0 0 0 1 800
z %) fis | MC 3 1566 0 0 0 0 3 1566
Private Useg%.{ M & & Toml 97| 43137 203| 458920 10| 527200 310| 1029257
# Grand Total 97| 43137 203| 458920 29| 4,404,830 329| 4,906,887

Note : Code Explanation BL : for Base Load PL

! for Peak Load EM : for Emergency MC : any other miscellaneous use
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2. MERAREZ—E>

(.
|
[

g B= S 5
iz |O = = B

dily B N kS

R|E S S 1630
=2 Z Z,
3000 120 1500 F

13671346
1289

2500 F 100 F 1250 F
2000F  80f 1,000 o9
1500 60 750
1000 40 875 500

500 |- 250 -

0= 0 2009 2010 2011 2012 2013 2014 0 2009 2010 2011 2012 2013 2014

4E Year 4 Year
K8 ¥—KVzv b F—=FKI77y -2V K10 REME Y UVHEY 22—

£7 W04EF—FIxzv N F—=KT7v TV IV
HEERBML AT A MEE (kN)

L]
[

é R P KA 9 A5 A bR 517
= g =[5 Number of Units Thrust
g g gl S X1 W R S A b
=8 “ Maximum Thrust at Sea Level Static Condition
120 120
£ 2W0M4ES—KTr 7+ F—FKTay7 - IV
100F 100 AEREGEE O (kW)
yas
'ZSiZ e” 0~735kW | 736kW~ it
80 - 80 - *2 *2 *2
W | a0 | D
Application | Units Qutput Units Output Units Output
(kW) (kW) (kW)
60 60 N
I 7 B
49 Fixed Wing Aircraft 0 0 0 0 0 0
42 N
39 1
) % 3 NETTR 0| 23| 35675 23| 35675
- 0 elicopter
24 22 21 23 %%HJJ%E@EBEJ@
20 20 16 Aux. Drive Units 0 0 0 : 0 0
& Gt
Total 0 0| 23| 35675| 23| 35675
ol 0 ota

2009 2010 2011 2012 2013 2014
4 Year

K9 ¥—FKyx7 b/ ¥—=FTuy s - I

¥ 2 g _RERE O
Normal Output at Sea Level Static Condition
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AA#AR2-—EZER0

3. Efah

£9 77 ARNOERAEERE

#£10 7 7 AR ORI

X M Size X biN Size
JEAHER HAME (mm) JERRBER 1AM (mm)
Class |Outside Diameter of 20094F | 20104 | 201145 | 20124F | 20134F: | 20144F Class | Outside Diameter of 20094F | 20104 | 201145 | 20124 | 20134 | 20144
Compressor Impeller Compressor Impeller
Class 1 0~ 100 RI2T50 | %934577 | #935475 | #9365 | K939675 | #4135 Class 1 0~ 100 62 62 64 64 64 55
Class 2 | 101~ 200 24,918 | 37,723 145,680 | 32,774 {29,930 | 35,294 Class 2 | 101~ 200 26 29 29 29 29 29
Class 3 | 201~ 300 503| 482| 643| 538| 574| 641 Class 3 | 201~ 300 15 16 18 18 18 18
Class 4 | 301~ 400 185| 134| 111| 265| 260| 310 Class 4 | 301~ 400 16 16 15 17 18 18
Class 5 | 401~ 500 131 110 57 73 74| 161 Class 5 | 401~ 500 12 12 10 16 14 16
Class 6 | 501~ 600 272 231 294 221| 195| 255 Class 6 | 501~ 600 12 12 14 15 15 16
Class 7 | 601~ 700 290 282| 362| 274| 150| 232 Class 7 | 601~ 700 13 14 17 18 15 17
Class 8 | 701~ 800 47 50 55 74 76| 111 Class 8 | 701~ 800 5 6 5 8 7 6
Class 9 | 801~ 900 194 150| 214| 114 51 16 Class 9 | 801~ 900 12 11 8 9 8 8
Class 10| 901~1000 0 0 0 0 0 0 Class 10| 901~1000 0 0 0 0 0 0
Class 11| 1001~ 0 3 24 0 0 0 Class 11 | 1001~ 2 2 1 1 0 0
&5t Total™ 26,540 | 39,165 |47,440 | 34,333 | 31,310 | 37,020 A&t Total™ 113| 118 117| 131| 124| 128
¥3 BRI —E U TH b,
Every model is an exhaust turbine type supercharger.
¥4 GEME, EREEBESMEI0mmE T8 &R T
The figure shows total number of superchargers over 100mm in
impeller diameter.
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