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* More effective wall cooling

* Better control of pattern factor
and radial temperature profile

* Ease of manufacture and repair

- s

EFFUSION

* Reduced fabrication cost
* Proven reliability
* Advances in laser drilling

technology make this
technique feasible
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AV ry NETIE50,000 74— bUALDOEET
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RN, T T DORED D0 IE, SIRTTE T WVIZ &L
LEENTE R & D ANTHRER L ED SN TV 5,

# 2 TSO-C77a/JAR-APU Qualification Test Plan

Requirement or Test Description

Requirement or Test Description

Date Requirements
Manuals
A) Installation Manual
B) Maintenance Manual
C) Nlustrated Parts Catalog
D) component Maintenance Manual
Model Specificaion RE220 [GV]
Qualification Test Reports
Appendix 1-Design Standards
Attitude
EMI
Operating Characteristics
A) Performance
B) Starting and Environment
Maneuver Loads
Negative Acceleration
Safety Provisions
A) Functional Description-APU
B) Functional Description-ECU
C) FMEA, APU
D) Fault Tree Analysis, APU/ECU
E) FMEA, ECU

APU Air Inlet
A) JAR-APU/TSO-C77a Icing
B) Inlet Blockage/Rotor Vibration
C) Foreign Object Ingestion
Containment
A) Engine Compressor Rotor
B) Turbine Rotor
C) Start Motor Armature
Block Tests (Essential)
A) Calibration
B) Endurance
C) Starts
D) Recalibration
E) Teardown
Special Tests
A) Limiting Devices
1) Temperature
2) Speed
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A variable diffuser allows a 18% smaller APU diameter, 25% weight reduction
and a 7% fuel efficiency advantage over an equivalent sized fixed diffuser APU

K7 AET 4 72—V EBET 4 7 =2 —F DB

Noncontact Bearings Eliminate Dual Mode Combustor Enables
the Need for Lubrication Rapid Emergency Operation

High-Pressure Compressor Increases
Performance and Reduces Weight Ceramic Turbine Components
Improve Reliability and Performance

High-Speed Direct-Drive Starter/Generator

Eliminates the Need for a Gearbox,
Improving Reliability Advanced Power Electronics Minimixe

Size and Weight
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Signal HETECSHEHAINTWAEMTHD, Edward G. Tripp, Business & Commercial Aviation
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Ni ZEBE4 IN 738 LC O#EBMIVKEE(C

4 BT THEE LD E
Metett #r OE OB K &
Mer wmE = @ % BR
BRett BY B B Ok B
Metert 2 B oL — &
Abstract y—EE, INSOEHEIINZ S0, e

To establish a material degradation assess-
ment system of gas turbine bucket, degradated
of IN738LC were
produced and were evaluated for the mechani-

materials artificially
cal properties. The ¢’ precipitates were found
to be increased in size to depend on time t as t'/2
by a diffusion controlled mechanism and de-
creased in number as t~!. Mechanical properties
also changed during the agings and were found
to be good correlations with the distributions of
vy’ precipitates. Hardness, tensile strength and
yield stress at room temperature were ex-
plained as the ¥’ interparticle distance A, and
minimum creep rate was as the ratio d?/A of the
v’ interparticle distance to power of two A% and
the mean diameter d. On the basis of the above-
mentioned formulas, changes of the hardness,
minimum creep rate, and rupture life during the
aging at 850°C were successfully estimated.
1. [ZU®HIC

T, ATA V¥ —, BREIOEERL, EHOFE
R, REEAGELEOBELOTAY —E I
BEEEINAR A 7B L UERR[Y —Er2HAEDLYE
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e L TOREESD 2 DERPARELENS &
HICBEFECEEEO M LB X O & 5
FinDIER % K2 HEAEBH %,
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RELTHRY —EVERMDO NI HEES DR
FEHCEB O &, FhicET < HbEE T
2HME L, KREREMIER L 7 A TmEG b
WX B B OB W B D X FIE T ORI
MR B X U7 V) — 7R RT3 R R
RO DWTIETL 72,

2. ® B
2.1 #EH

ARERCHE L 7-85E NI B ES IN738LC D
LMK 2 FE 1 IZR T, 200X80X20 mm 12 K%
BEL 7 ay 7ML T, 1120°CX2h OE
RAGALER & 843°C X 24 h DIEFRHALIE % Ji U 7242,
750°C, 800°C, 850°CUF 900°CD 4 |z T, #
nZEn, 1000 h, 3000 h, 10000 h & 24000 h 5£f
DEREFEN 21T WHERM & Lz,

2.2 EBHE

BRI Y U ¢, BER 6 mm OFT
BB A4 LA sR FTEE B 30 mm oD AR ERER F 2 AR AR
LW, BIERBBRIEEFRIC T, 7V —7R EBRiZ
850°CiZ T 294 MPa & 245 MPa @ 2 Jis /1 4t T
T-o72,

F1 HEM IN 738 LC O1LFAER

C [Ni C |Co ALl TIi

w Mo |Ta|{Cb | B Zr

0.10 ) Bal. | 15.8)8.60 ;3. 5813 40

290 1.68 1 1.83)0.8710.01
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Download service for the GTSJ Mmember of ID , via 3.22.242.214, 2025/6%@3 —



GTS] 22—85 1994

RSB ER I~— 7 VERE Tz v F o L
DB, Y [Ni; (AL TH] wEHL 28V 7V %
HECEAETHEMSIC & 2 EBEE 2TV, R
ALERERMT % /0 U CRESRAL NI HT HE L 72 o FH D ks
BEd (um) BLORARFTHEE N @/ um?) %
KDdiz, iz, BN X 2 #PRITHEM OB 1T,
FAZV ) VIERE Ty F W E L THW 2,
7 ) — 7 RER R DI MEIE 1L EERE THEME
TIT- 77,
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DILFIR ¥y EH0.02 pm DG 72 BRR v 48 D
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Abstract

Experimental studies on atomization and
combustion were conducted using prefilming
type airblast atomizers which were designed
for a high performance aeroengine. The Sauter
Mean Diameter and the spray pattern were
measured by using a particle sizing technique
based on the scattered light intensity profile.
The SMD was decreased with the —1.0 power
of the atomizing air velocity but was not
affected by swirl directions (counter-rotation or
co-rotation) and the swirl number. However,
the swirl directions and the swirl number had
attractive effects on the dropsize distribution
and the spray pattern. Combustion test results
indicated that atomization characteristics
mentioned above had great influence on the
combustion performance, such as weak extinc-
NOx emission

tion, combustion efficiency,

index and especially pattern factors.
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Abstract

This paper describes a new damage predic-
tion system which can provide the rational
basis of maintenance criterion for gas turbine.
hot gas path components. Two basic
approaches were introduced in this system; one
is “Statistcal trend analysis” and the other is
“Multifactor

This system was applied to the multiple crack

damage simulation analysis”.
damage due to thermal fatigue of stage one
nozzles and proved to be effective for assessing
the damage of actual components.

In the former approach, inspection data of
cracks were arranged by the relational
database system and analysed statistically.
Relationships between operation cycles and
statistics of cracks were established from the
database and used for predicting future trend.
A method was also proposed to improve the

B RDBEBARBIN TR XT L

At FZ OB W — B
At ®ZE N Lk s
At HZ F OB F B
At HE M # ok F

accuracy of damage prediction based on inspec-
tion data of individual parts.

In the latter more sophisticated approach,
crack morphologies, statistical distribution of
cracks were simulated and predicted consider-
ing stress and temperature condition, material
inhomogeneity and interaction of cracks. This
approach was useful for complex situation of
damage and service conditions.
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Abstract

The tendency of gas turbines towards high
temperature largely depends on the processing
technology of film cooling holes. Up to now
these cooling holes have been processed with
ECM and EDM. But gradually laser hole dril-
ling has been introduced, which enables high-
speed drilling with high precision at resonable
cost and automization. In this report we have
pursued the limit of laser hole drilling to give
freedom in the design of film cooling, and
achieved an inclined angle of 10° to the surface
with a hole diameter of 0.bmm. Besides that,
we will describe such topics as drilling of holes
from the side of zirconia coating, drilling of
holes of various shapes, diffuser hole, internal
wall surface conditions and reduction of operat-
ing hours.
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T e N DR TN & 0 SRR IGRTAEEL 1195
oL, #HT 450 BRI Z 725, BNETZ s O
WM ORB OB L2 TIE 44%
WD 2,829 MW Th - Tz, HIR ERITEERT v b
T 2%DEIMNT, & IHEDEFY 20% DH T
BAER 2 5 K & < &b L 72, KEL(30,000 PS BL
B R A 2SR L AT 55% 1, HiTY
T AT%WZWD Utz BIERIGES - H L b et
BIEEL TR LU 7o p A (1,000 PS BLE 30,000 PS
K EEBT 34%, HITTT% %z s
L, 80 AR & e\ 7o IMEM I R - 72, /)
A (1,000 PS ki) dbE#-Hhedbiezhzh
6%, 8%IEMIL, 2 FERAFE V> 7o RTE IR A DAE)
ik E - 72,
(2) /ANEZEE IR BEERO 1 Aoz THRK
FHT, FEREAVER-HHED B%E LD
Tre T, BB DS bk L TWw Ak
RY7HESHED 1045, 3,000 kKW 23 HIfF & 1L
Tzo /NS DG BABEH T 1 420 kKW TRIE & 1ZIT
RACTH5,
(3) FHEBEHDIFTIZIN%%ED T3 6,000

(PR 6 45 H 6 HIFERZAT)
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PS KD b OBEH - 111 E b1 26% 8L 72,
ATAER 325 72 22,000 PS L EDb Db 11 &
HEraniz, HEMTRER—20— NEEHIE
BT 25%, HIITA6%IML, ORI Y < *
V—Ya Y EEDHRBINL TWwa 01339 5,
144 MW ThH 5, FEHFHEBER LG5 - mﬁAL
33%IEINL, & &\ MEME A HEERER S i 1

138 MW 23 Hifif S tL7z, RIS H ) 13
2,912 kW LR 1.3 st 72,

(4) RAIZX 60,000 PSLLED S DpiEH - S &
HETFELFSLITFICARL 720 N—2An— F#HE
FixEH1/3, B 1/2 @Y, HiFEx6eE, 600
MW HoleE—27a—RRFEBHIZ0 & ot B
EHTHMBE ARSI S—DFDF Itz THAY —E
YEMHELT T Y I EIERR ERE»E ) T Y
TR 28, 308 MW »ithifir s tz, EAERA
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BHD ORI ED 2EE1392 %55 76 %I
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WY, HHEBEHITIIRTER O 12 77 kW v ~v
M5 10 H kW L _OVIE T L7z,

(5) ENMETIZERKT 13%HED 413 5T, HEO
BEINEE L o728, KEORA XD HE
5% D 1,886 MW (2 1k % - 7o, INEIZ BB H T

LB IZHT 1096 D&M, s H] TSN T 40% 8
U 724 BT PRI 1k & 5 72, LA
T25%, HIITE9%MEIML, RCHk TIEHEH
61%, Hi172.4 2R U 7B, dEi s T
WHTEIEE Th - foo REUIEHT 33%, 7
T 20% 3k U 7z, HIAEASE U 7-BHs M5 135 50
/3034, Hhid1/4 D240 MW g L, th
e TEHL S i F R E 2 B, 300 MW O,
FUMHI A B ETE LRI U L 25, 288 MW, Hi[EH#F
EEE O 1A, 128 MW BERE Sz,

6) WMHBEHIZHIEELRL 396 THRERD
8% % T2 H8, H11E 70% WA L, 1,000 MW %
T 2H e 5o 2 EIE1E33% & HTED 60%
ZRELTFES 12, HERITHETRZ &7 Y7

WBRIEER U O 18 B2 1T 1/14 A, B
JNEN bt 5 DA THITIE 1/125 Fd, —
FALIRD @i 24, 270 MW 23 Hifhr
Entz, [BYE, KEM, 779 2RGFESED
o oo BB, LAITHEREDOKEE6 5, 503
MW 23, #EHO¥5% D Twv 5,

(7) BB OFEFEROEBIHK T, 7 ARRKE O

%, R b T O OEIOMERTH - 7203, KHY
DEFEEED 1/3 1WA LTl 0S8R IE 3.4%
WAL T12% o 00 KHPROBAIZ L DK
R ADER L, EWNE R OB CHibERA
HAEEHHT A DERDIEZ Tz WIERRE O AERE
BHEOTEM 1 SRR o 72 b O OBH « AT
Wz, SEROEREHES 7, BREIICRS &,
ANBUCIE, B 1RE - AT - RS, 70, 20, 8%
L, thEIT, i 1RE - B - #H AR .
KT 48, 16, 15, 14% T, KR TIIHALKAR Y

o BN - KT o KERA AH3 33, 33, 14, 10%D
HELhoTwa,

—7, BREOREER O T, KAT A
DK HRIDO KM 2 A2 £ D HTED 56% 5
10% 1223 L, ¥WIERARA A RO X v
14% 5 5 39%IC 8GN L 72 8 4 A SRR H 3R 13RI 4F
D 84% 1> 5 60% LATIZIA U 7o BB H 73]

g #

G R E/NBTIE, BEH M- AT - B,
71, 22, 1%L FEFEEHEHEGELREUT, PRTE
EH 1A - B - AT A 2334, 32, 13% D E|
&, KEITIX, WIEKAY R « Bl « KRS A »
A A D50, 25, 13, 6% DEE L5 TWwb,
2.2 MBAHRSI—E
(1) 4—RYxw NFI—RT7r eI,
AT LEREGEFBET 12%, GitEN T 11% 1
2R U T, T4 hEFEEAORHES = >~
Y F3-30 3BT 11%EmNL 7z DD, F—
15 BREMEFH D KHES = > ¥ > F 100 28 26 %4>
L7cZ LW XD EFHENFET L 72 AEIZDW
Ty —r v Fu—Ho/nNfEHT Y v
TIM3 DB LIzZ b RKELIBELTY
%, 8B DEEC (FY ¥ Nx >y UHIFEE) f
@ F100—220 E 3% CTHEE I KNz &
niz.
2) =Ry ¥ 7 NF—KR7Tay Ly
BECT 20%38, GETHESI T 28% e K E L&
BIAATE, REJIOY —KR 7y 7 Ts56(P—-3C
SYEMEHBAEA) 2%, BT HBBIWA LIz &3
F—OHRATH 52, HIEEEREFT Y b
22%, ~"VaFIY—HI—KRy¥7 bbb T%ZTh
FhEALTWS, ZORESETEH, &3lEh
EHIEREETICDH 5,
(3) 5 rEHRFAMFEL Y THD V2500 5 —
K772 rD7 7 8 (HARELES)
X, 99 BAERE S, 1988 FEDAEFERIGELAdE D R
421 Bick oz, TRZT Y VN TR
728, EEMKENCEINZ Twiwvy, (B, BiEE
HEro 89 B, BEF 213 B LW IFIL, Th
Fh9H, 322 HEEIIET S,)
3. 1993 FFaBKEHEEEMET
(1) EEISMLTO2HABEFELIZIZELCT
150 FEEACTH - 72,
(2) FEMAESEEAE 100 mm LU (CLASS 1) @
EREBBIIRTELL, K5%EA LS iT 164 HE
Lo Tz,
(3) e ENZ100mm 28 2 2 BHEED
EEEEABUIRTEL, #36%WA Uiz, B Th,
BHEHME 101~200 mm (CLASS 2) & X VB HH
££ 301~400 mm (CLASS 4) ilfi T8 12 3 4} %
801~900 mm (CLASS 9) OAEFEEB DA H3E
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L<, #hFENEiIFEH, 39%, 16%, 12% DD
Thoteo — 77, BEINFEL01~500 mm
(CLASS5) 8 & O & H 4 £ 501~600 mm
(CLASS 6) 12, ZhZEiFEH 10%, 209800
Lo BEAME 301~400 mm (CLASS 3) L EHf
A2 601~700 mm (CLASS 7) ZIZIZETEL DA
BB EFE S NI,
(4) 3 B 4 % 701~800 mm/901~1000 mm
(CLASS 8/CLASS 10) 1% 1993 4£ b 4 BEEAE X
o Tz,

(fi%)

(1) BE (1~12 A) KA ZINT AR —E %
T B e R E L,

(2) HAKUORAZ A NOEBEIREIL, AOZEIS

& M

4% 101.32 kPa (1.0132 bar), EE 15°C& L 7z,
(3) WA, BEMBAAAY - TREHRENT,
F—RYzw NI —RT7 7y TiIXEH
FBIEBEARATANTC, Y —KRY ¥y 7 NI —KT
oy ez TR, BELELEEBHNTE
L7
4) X—1PIWESFPS), EEHNHP)ExaTy
b (kW) O OBEIZTEIIC L 5 72,

1PS =0.7355 kW

1 HP =0.7457 kW

=1.0139 PS

(5) BHEtFROMT, WA LD H/MINE
oTwbdbDbH b,
(6) BIFEDEELEIICE L\ 1992 FHfT5
3E, 2,275 kW S HFERERTICE D 72,
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II, #f&t

1. BE5 FEENDHRY —EEREWR
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2. BEfRARY—E >

®1 1993FMRAEESHERUHES (kW)

&

X 43 Size |/NE]  Small Unit| 575  Medium Unit | K%Y Large Unit & H A
0~999PS  |1,000~29,999PS | 30,000PS~ Total
25| 623 a-F |G| & B B O (B B | B BN
Application Code | Units | Output(kW)! Units | Output(k W) | Units | Output(kW) | Units | Output(kW)
-2 RFFEEA BL 1 699 | 49 | 178,870 | 20 |1,991,240| 70 |2.170.809
Generator Drive for Base Load
v—7ro—RN¥E
Generator Drive for Peak LoadJ PL 0 0 0 0 0 0 0 0
b =

kR B A EM | 222 | 93,736 | 141 | 259.667 | 0 0| 363 | 353,403
Generator Drive for Emergency |
g it 2!
Military Matine MMJ 0 0 8] 138,035 | © 0] 8| 138,035
oMo 2
Miscellaneous Chemical Process PR 0 0 0 0 0 0 0 0
- -
# " i ED | o0 0o o 0l o ol o 0
Education
X B 4t XP | 0 0ol o ol 11 163,400] 1| 163,400
Experiment
T % s MC | 10| 3.479 | o0 0ol o ol 10 l 3,479
Miscellaneous

R 233 | 97,914 | 198 | 576,572 | 21 |2.154,640| 452 |2,829,126

4 1993 FEHEREHEIES (%)
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£2  1993FEMBBIEESE R UOE S (kW)
X 43 Size [/’ Small Unit | i#Y  Medium Unit | A&]  Large Unit| 4 H f7
0~999PS  |1,000~29,999PS| 30,000PS~ Total
7o/ S a—R|EH| B B | BE| B 1 B B 7 B B B
Kind of Fuel Code | Units | Output{kW) | Units | Qutput(kW) | Units | Output(kW) | Units | Output(kW)
BALKES 77 A LNG | 1 699 | 10| 19,170 | 7 |1.074,200| 18 |1,094,069
Liquefied Natural Gas
WAL A A
Liquefied Petroleum Gas LPG 0 0 0 0 1 38,000 1 38,000
g TRAR GNG | 0 0] o 0 | 2| 269,560 2| 269,560
A
T e L
|G GoG | o 0| 2| 29,140 | o0 ol 2] 29,140
Gaseous S TE
Fuel | A0 A GBF | 0 0l o 0 1] 128,250] 1| 128,250
Blast Furnance Gas
H A A GTW | 0 0o | 30l 76,025 | o0 ol 30| 76,025
Town Gas
/it vl ees | a2 124,335 | 11 |1,510,010| 54 |1,635,043
Sub Total
ATl [ v ] s 21,352 | 28| 73,107 | 3 | 109.450] 80| 203,909
. Kerosene
Y& X N
% |BE K | 19| 6,509 | 32| 182,293 | 7 | 535,180 58 | 723,982
R Gas Oil
B
Liquid iﬁylg%ml HI | 164 | 69,353 | 96 | 196,838 | 0 0 260 | 266,191
Fuel —
/et 232 | 97,215 | 156 | 452,237 | 10 | 644,630| 398 |1,194,082
Sub Total
[EH AR
Solid Fuel 0 0 0 0 0 0 0 0
/ﬁ)tal at 233 | 97.913 | 198 | 576,572 | 21 |2.154.640] 452 |2.829.125
Gaseous
Fuel”
11.8 TR
Liquid Gaseous
kL Fuel
Liquid Fuel
X6 19935E B EHEE (%) K7 19934 IES (%)
— 104 —
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#F3  1993FHI AN A BB R U H T (kW)
X 43 Size |/NEJ  Small Unit| 388 Medium Unit { A& Large Unit & Hh
0~999PS  [1,000~29,999PS | 30,000PS~ Total
Hh 35 pall BHE) OB 1 | B B 1 (B B 1 8E B B
Location Units | Output(kW) | Units | Qutput(kW)| Units | Output(k W) | Units | Qutput(k W)
v ¥ &
o 9| 4500 | 1] 1,040 0 ol 10 5,549
H it
2 ok 23] 9,933 | 6| 9,81 0 0| 29| 19,784
Eﬁ H 78 | 33,005 | 69 | 152,571 | 3 | 241,949| 150 | 427.616
antoh
o E 38| 13,341 | 22| 59.115 | 2 | 307,999 62| 380,456
Chuubu
o # 40| 18,799 | 45| 98,586 | 2 | 314,000 87 | 431,385
)j\] Kinki
g | T 19 579 | 6| 24237 1| 128.250| 26| 158,266
Chuugoku
|
Domestic | Shikoku 2 890 2 2,721 0 0 4 3,611
Use |7, i
A 21| 9,708 | 5| 9,097 | 2 | 288,800 28| 307,604
yuushuu
n R 2l 1,140 | 1 883 | 0 ol 3] 2,02
mawa
MOAER 0 0] 8138035 0 ol 8| 138,035
Marine Propulsion
AR 0 0| 6| 12,250 | o ol 6| 12,250
Marine Auxiliaries
’SJ‘ &t 932 | 97,215 | 171 | 508,387 | 10 1,280,998 413 |1,886,600
ub Total
it *
O 0 0 6| 34,532 | 0 0l 6| 34,532
g FE K
South and Central America 1 699 1 1,177 0 0 2 1,876
L [ 0 0 | 15| 23,078 | 3| 101,280 18| 124,358
ok v 0 0l o 0ol o ol o 0
Oceania
,-E'] I iss
L 0 0 5| 9400 o ol 5| 9,400
i | Europe
For ||H v #&#
Export | Former Soviet Union 0 0 0 0 0 0 0 0
H =59
hF 0 0] o0 0] 2| 269,559 2| 269,559
7707 0 0] 0 0{ 0 of o 0
r E 0 0| 0 0| 6| 502,800 6| 502,800
B 1| 699 | 27| 68,18 | 11 | 873,639| 39 | 942,524
N 233 | 97,913 | 198 | 576,573 | 21 |2,154,637| 452 |2,829,124
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F 4 1993FEHERENERBIEEES R O (kW)
X 43 Size [/ Small Unit| &) Medium Unit [ JK&Y  Large Unit 2 W h
0~999PS | 1,000~29,999PS | 30,000PS~ Total
OB B O# W a—F (B M h |B% W h (B B B (B B B
Driven Machinery Code | Units | Output(kW) | Units | Output(kW) | Units { Output(kW)| Units | Output(k W)
% % G | 223 | 94.434 | 100 | 438,537 | 21 |2.154,640 434 2,687,612
ectric Generator
HE b v
bropeller Rotary Wing) PRR 0 0 8| 138,035 | 0 0] 8| 138,035
ffv‘ w7 W | 10| 3.479 | o ol o ol 10 3479
ater Pump
Pas =
T el 233 | 97,913 | 198 | 576,572 | 21 |2,154,640| 452 |2,829,125
w2.21 PRR 1.77 PRR 4.88 W 0.12
5.
G 96.02 G 95.00
8 1993 FHEERE M A A EEE (%) B49 19934 wEEXEER A T1EE (%)
£5 19BEHIRDHIEESE KL CHT (kW)
H 51 X 4 (PS) B S|
Unit Qutput Units | Output (kW)
0~ 199 1 118
AN B 200~ 499 92 21,613
Small Unit 500~ 999 140 76,182
0~999PS -
/N EF Sub Total 233 97,913
1,000~ 5,999 178 329,316
oA 6,000~13,999 6 22,941
Medium Unit 14,000~21,999 3 34,780
1,000~ 22, 000~29,999 11 189,535
29,999PS -
/N EF Sub Total 198 576,572
S A 30,000~59,999 5 179,830
Large Unit 60,000~ 16 | 1,974,810
30,000PS~ /AN Bk Sub Total 21 | 2,154,640
& =} Total 452 | 2,829,125
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#6 19934 FEFRBEHTASY —E ‘/ﬂiﬁﬁﬂiféé‘ﬁmﬂ H71 (kW)

" ' X 43 Size| /NFY Small Unit | HREY Medium Unit | KK Large Unit LW Tota
SEFEF]  Generator Drive 0~999PS | 1,000~29,999PS |  30,000PS~
Ji & a-F EE| B h (Bl B N BB & (B & B
Application Code Units | Output (kW) Units | Output (kW) Units | Output (kW) Units | Output (kW)
~N—Ao—F5EM | BL 0 01 0 0| 7 |1,039,050| 7 |1,039,050
g E—su—FSEA | PL 0 0| 0 0l 0 o 0 0
% kowH % E M| EM 0 0| 0 0] o 0 0 0
pomestefte e =t bt | O 0| 0 0| 7 [1,039,050| 7 |1,039,050
~N—Ao—F%®EA | BL 0 0 | 40| 137,352 | 2 78,550| 42 | 215,902
%%: v—so—NSEA | PL 0 0] o0 0] 0 o 0 0
Mgk 2 M % %A | EM |22 | 93,735 | 122 | 231,823 | 0 0| 344 | 325,558
pomestebe b St o | 222 | 93,735 | 162 | 369,175 | 2 78,550| 386 | 541,460
EINEE  Domestic Use Total 222 | 93,735 | 162 | 369,175 | 9 |1,117,600| 393 1,580,510
# | N—AU—F%EH | BL 0 0 o 0| 11 | 873,640| 11 | 873,640
% v—ruo—F5%EM | PL 0 0 0 0 0 0] o0 0
% FEHE B REM| EM 0 0 0 0| 0 0] o0 0
e I e | O 0] o0 0| 11 | 873,640 11 | 873,640
# | ~—Au—FREM | BL 1 699 | 9| 41,518 | 0 0| 10| 42,217
% E—so—FREH | PL 0 0] o 0] 0 0] o 0
i W OH R EM| EM 0 0 | 19| 27,845 | 0 0| 19 | 27.845
for Brpon vt US St To | 1 699 | 28 | 69,363 | 0 0| 29 | 70,062
B &3t For Export Total 1 699 28 | 69,363 | 11 873,640 40 | 943,702
g | SR FRE BL 0 01 0 0| 18 [1,912,600] 18 [1,912,690
¥ | v¥—2vu—FH%EH | PL 0 0 0 0 0 0| o 0
i FHMHXEM| EM 0 0 0 01 0 o o0 0
e, ot et |0 0 o0 0| 18 |1,912,690| 18 |1,912,690
g | STAR-FEWE | BL 1 699 | 49 | 178,870 | 2 | 78,550| 52 | 258,119
K| v—rsu—FRER | PL 0 0 o0 0] 0 o o 0
& JEE O % %8 B | EM | 222 | 93,735 | 141 | 259,668 0 0| 363 | 353,403
et =t o | 223 | 94,434 | 190 | 438,538 | 2 | 78,550 415 | 611,522
e §F  Grand Total 223 | 94,434 | 190 | 438,538 | 20 [1,991,240| 433 |2,524,212

Note : Code Explanation

— 107
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BL : For Base Load

PL : For Peak Load

EM : For Emergency
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3. MEAARY—E> 4, BfeHE
£7 193FH Y —RP 2w N F—RT77pr-x2Y 9  1993FEIERE A BE & B ORI 8K
VEEEHERUAT AN (kgf) X 43 Size
= = 2 R K
iféﬁﬁ 97*1 AT A ]\,8.?’.*2 281.540 Class Efﬁf%ﬁfﬁ}?ﬁn&gg No. of Units No. of Model
No. of Units Thrust (kgf) ’ pressor Impeller
iﬂ%ﬁ Approx.
%1 V25007 7 U (998) BEE AV, Class 1 0~ 100 1,636,000 68
Excluding 99 Units of V2500 Fan Modules i
Class 2 101~ 200 11,526 27
* 2 W EFERARAT X b
201~
Maximum Thrust at Sea Level Static Condition Class 3 01 300 915 16
Class 4 301~ 400 306 12
£8 190365 RS v T kYR Ty T - Class 5 101~ 500 | 130 8
N s o Cl 6 501~ 600 185 8
TV Y VERERR U (PS) =
Class 7 601~ 700 161 7
4 N N T
Size 0 ~999PS 1,000~PS Total Output Class 8 701~ 800 0 0
H ﬁg -(:—;ﬁ Hj 77*3 'E‘ﬁ H'J' 71*3 é?ﬁ uuj 77*3 Class 9 801~ 900 86 4
Application Units |Output (PS)| Units [Output (PS)[ Units |Output (PS) Class 10 901~1.000 0 0
'Exﬁ%ffﬁim& 0 0 | 20| 88,500 | 20| 88,500 & 3 Tom 13,309% 150*4
~Y 275 0 0 | 79| 146,864 | 79 | 146,864 BORHR B2 19
Hehccgéter No. of Companies which supplied Data
ﬁ?mff‘?ﬁ%ﬂ 36 | 2,198 0 0 36| 2198 %4 BRBOFRLPERS —ErRThHS,
= » Every model is an exhaust turbine type supercharger.
2 rotal st 36 | 2,198 99 | 235,364 | 135 | 237,562 %5 [EAEMSEEALR100mm 2T S ERT,
This shows total number of superchargers over 100mm in
* 3 MRE EEIEERESD impeller diameter.
Normal Output at Sea Level Static Condition
7
3 1,636,000 6 FERHHBSE 100mm & BT ETT,
2 m 108 The figure shows the total number of
E - superchargers over 100mm in impeller
i= diameter.
S = 5
S ™= 10° =
= *6
11,526 13,309
D 10* ]
a
E & 108+ 915
306 185
3 130 161 150
g ¥ 86
= 10°F | |68
27
I o |l
@ 10 | 8 8 7
o !
o
=N ¢
3 1 ) ,
e B 0-100 -200 -300 -400 -500 -600 -700 -800 -900 -1000 #&Et

EMEBEESNEE (mm) Total
Outside diamcter of Compressor Impeller

P10 1993%FaRia B A4 e 5 S UM EL

108 —
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BAEHRY —ErFs

FAARGT Ay - 2
PR - B
2 ¥ B =
FFEZOFHRBEL L BHEREY, £2 4 A22HRICRROBBIRAS o
BBV IBEs R, ., 2 A

SE18HASE 2 MIFTRE A < 1IEREE 6 FESE = 0 T1088305r & D fvvh, T
BOHERCIDEE-REVERICRZY, BEMED SN, FISASHE

SRICEZHSBREVD Y, 518KV THEFRES~DOHEE18Y, B
RIBHEICL TRISBKIIT 2 2 L NES S hictk, BISHIEREHRE, Fi
I REHEDREC D EERMNTrbh, MhbEBanrz, B, AL
WOWLTIZHTER, /I EEEWEEC & 2 EEEESHPERHEI L D HE
ENTze WMATHEHRSEHBEPRECHE? Z LXETE& T,

19858 1 MFFRE S IEIHIIRFLOS & Y A b h, FREDAER
CEOERTHENHERICZY, BEIED Sh/z, BN, HEHIE
HERBEBESIL TIHRESNRILT 5 Z EBEZT N, UTOHREDES
WThbhiz, Tikbb, BIHERE, BI0MHEEE, FIOWTFELZED
FEERREWCES L LD EIMITHEE - BEEEERRASRE T 5 2
Loz,

FEIGRBEHEREZ, FHLKFL D EREEOMT 2 Bs -V CRES hiz,
FISHEHSEOBESREDE, RAZBEREFRIGENL, BEEDLSR
720 FERRE~DOHEHISH, BERBHESSIE (RAS17768201/50 )
THRBEDORINVET Sk, LTOBROFEENTobN, T2b
B, EISHASEREHE, RHAICORERS D &, KHEFHRE (F#HY) =
EHBLURE BREERE (5 S (WMEHEY) HEBEORHE) L
Bpd D, EBE& N, ¥/, FEHRE, ERECOW TR, HPER
N EREWMEROEAEOHER L L TCAECH 2 E0HPERLVRES L
720 DWT, FIARAREOMIIAEME D Bk s h, HBINEFTHA - BE
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