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Pressure ratio = 3.72

Aspect ratio (diameter plug/diameter nozzle) = 0.55

Porosity = 1.2%
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L, REOKONATS TERICEL, i
TR L CBS®ERE BB Y RETS, K
EIFEIME P L CRAET HBEE D7 LA
N3 150dB e bE LS (K 5.11),

B A T L TR IR S M7 5 EL
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GBS RAEMBIZAL TV 7 4 ANLERED
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DOMUIRBEIDFL I, B DT X 5HE\CEEEUA
WHDOARZ P ABNAFEBETCAMIND Z &
i B nbTHS (K5.12)9,

NN TBEEFERT A AHEE LT, VTS
DEFRLANTWEINCEEHEHATH LD
finie, HOFZBBEEYHE T Z L83FE2L LD,

Bnls AL T ERRET AL, @QFETIMIES
B pE L, K4 RERAEILEBE LRI ST

Valve stem seals

Valve body ——
Vena contracta X

Inlet
flow

Valve seats

A ) ROGO00G L )

L I J
¢ f A\
Propagation Propagation of
of shock acoustic plane and

waves

higher order waves

AL TERE DR EARTE

X 5.11

Relative Lsvel-dB

0.5 1.0 25 50 10.0 250

Frequency - kHz

X 5.12 7 PREBEDOIMEEA X7 L

o &
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5.7 BREEREOY MOSEER LI ELIIC X B AT
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T, A2 PR X F400~1000Hzic v — 2
DEBHIEERZLTS (K5.13), mEREE O
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BHCREKET 50K BIE—EDERY LD, —
77, Slh oz e — 7 BER TR, BEA
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£34% (X5.10)., TOOEEZF M Tl &3t
CRESHORES X ESREL, BYHBrEses
ZEND, HERCHIETALEND D, HIECIT
A AR FfE S h o i B RSN ERTH
%,

6. BEREE

2 —REBHEOENORAET IS, TDOR
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AﬁvZ%f,Ab=i;V
PeoT, VROELDTFHIZ X B ENEIT

p(fy, t)
%A (O)Vil inw (t —qAt) —im(8v—qA fv)
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]
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[
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100

FREQUENCY, KHz
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BE o & nBNg nB Ng V =0

B! 1BESK, VI F2BHEXIHERE, n, (  EEERK

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/69. 12—



GTS] 16—62 1988

wr 1
( a Mmz]
(6.8)
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DEFEE~ v ~"NETH B, AbE— FOEEREE
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Coolant was injected from three holes on the
center line of a suction surface of a gas turbine
blade. The density ratio and mass flow ratio
were changed in the ranges of 1~3 and 0.2~
0.9 respectively. The film cooling effectiveness
on the center line is mainly governed by the
momentum ratio, and the optimum ratio is
about 0.05~0.10. The empirical formula for the
film cooling effectiveness on the center line
was decided as the function of the dimension-
less streamwise distance from the injection hole
and the momentum ratio. The muximum and
mean errors of this formula were 55.8% and
8.5 % respectively. The normalized dimensionless
spanwise distribution of the film cooling effecti-
veness agreed well with Gaussian error curve.
By using the above results and the principle of
superposition, one can predict the distribution
of full coverage film cooling effectiveness on
the suction surface under the optimum condi-

tion.
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ERRIRIC S 5 I 5YEDOEENE DR S B
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FeH A2 — ¥ VEIBEE OS2 HESHEC oW T
BELEYD, ABgRTIE, F R — VR
DOFLOER B, LA 60" D 3@OE—mH L
HeHRT, WHLERERSIOEBELLZE(L SR
THRH L, Bl EDORAHGRYRDI, 25
W, BhgbREr VT, # Az - VvEEH
DTS AR MOHEE 2 1778 - IR H
E5T5,

2. EREELSIUVEERAZE

FHIK 1 R BB E R R R T h
7z, WIEEOK THOEQZ EMRCHE L, %
DFRBENMERETH B,

e ST AL 1% 200 X 900 [mm?] TH %, B
ik, HEikE L =168.8 [mm], 8k t/L
=0.7, ABA1 =0, &A1 =45Th5,
HABEP R L O LABREK 2 1R T,

Q Test section
'] @ Cascade tested

Blower

53

@ Tracer gas cylinder
@ Air compressor

(6) Mixing Chamber

<:> Infrared gas analyzer
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B, KELITER, 2bXs=6X2 [mm?]
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w2248 (No.14L), 198 (No.24) IO 144
No.34L) BT 7, AV HEIIEX /s =5~
65 (10 filf@, 7M@) W ZAEE 1 ~3 [mm]
DY v FTI3~ITED T2, WHELALS, 70
VI2ERRTREREEE DRI ERH L, HiE
DAY I TREN A 2 BT RILL, Kt
WO TEORERXHAIL T, B HWEABEHD
HEHREPFIAT AL L VAR TEHRINDIE
HBHEE 7 RDT,

Te_Taw
T,— T,
(C,—C,R

" Cc,—C.+(C,—-C_R n

Bifiam X

7o, RROBEHIL, W LEEL M, Dftuc,
W LEBRET (=0 U,%/0,U,D H
OB LEEL V, (=U,/U)) $Awk, &
hoocit, M|=RV,, I,=M,V,=
RV 2LV 5BERD 5,

3. EERERLLUER

—flE LT, No. 25 R =2.0CThH L7
L0, ROR EORESHZRO RN T Ay it
B4R, KO T ok N, i Lo
DEME B - Bl X, 2% LILG R 8
s (K22 cTE\ATILLEX,/skED, k
DL, FATREEEE S, SEE LI - - fEk
XZBEERLTEATLLIEX /Ly E > TRL
e BEDORD, WHLEBEILT | & KPR
Lic, DR EDOBEEHSGER » 3k H LS
TR D > TRBICHAY LT W3 D0bh5,
WH LIE ARV FHC 8T 2 DT, A
RTRANRY TR OELENSE 7 O 4576 % JlE
L, n/n.=0.5&ib2 v AR, b

BYRLBIAOEBIZIS LV, 2 VK%

1.2x10°(U ,=11.1m/s) —& & Lz, fEE - -2.0

DFFBRE 213# 20 [mm] T, ASERI HEE o,
ATHoHIcD, COBRBATEACRE-ET 4ol © o

Hotz, BHLOBMESHER 3RS, Zoff ° 0O
i AU H LS No. 1 ~No.3 1w i 2 5 REs © 50
MEE U, 3FhZh, U,/U, =2.09,2.36% 0 % 0p®

FUT2.80 L RD BRI, “ocP

WHLBEELM, (=0 U/p .U ) 120.2 —&00 o o
~0.9, BELR (=0 /0 ) 121.0~3.0DHiFA ' X/L '

TELIE, RELARETI,=60"& L7, ¥ X3 EmEOEIRES

M2 BEREBRE L OCRHLANME

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

B, FHE Z,p, ERD, FO—Fl& LT,
No.2 DH2H R=1.0THRH LEBEED, x5V
HHEW Z  , DDA 5 1CRd, 22T, K
DREIAD Z1,,/ 003, Zip xR LA VITH
EoF¥5b (K28R CTEARTILLELLDTSH
B, AN VITAEAER Z | ol X T IR IE B
ML, zoMmEir, M, (1 ,) ons &
LIZHIINT 5 Z &b b,

X/L

0.3 0.5 0.7
1'0 T T T

[1=0.080

e
O]

0.5

M
00.2
00,3
0.4
®0.6
©0.8

I
0.020
0.045
0.080
0.180
0.320

Injection Hole No. 2

0 25

Xi/s
X4 AR _EDBERHIRNER ORI T R 55 AT

Beffam L

DX LTRDIEMER Z,, THERKITIL
Lic ARV IAERE Z/ Z ) 28R, 7 T
BUL LI H SR n /0 BRI & - 7o KB
EROFNE, —flE LT No.2 DAMAS R =
3.0 TRH LIcHE DR AR VI OEL HZh &
SR 6 1R T, P RRE TR R IR
i3, R L HRERO MK & X Bt
HEuvbhs, v AOBREMEPTHY, kK
THEzbh5,

n/n.=exp {—=In2 - (Z/Z)% (2

X6 kb, AT, HYRAOBEMGE T
(DSTWBT ENbI D,

BAEB R, Wil LIRS Bl T 58
B THEIhsDOT, RKELEELEM, X
DA LEBELT (TR IhD EvwbhT
V5O @ EERC BT, K LB S L O
BBk <, O L OB EG R, ki
UEB)E LR L O LA S O BEER TR D &
DEEF & L TR IS Z & v it s LY,
Lichio T, AFEOFEANC B THI DT &
HFRING, Bx OBEL TR LIHEDOH
DRR EDREEBEISI R 7  EZRIB LT 2 — %
M,, V,, 8BIOT,0BRO—F%X 7i1cRT,
HULER E DS EIZIER » 12, BHicwH LEE)
BT CIoTERERBIERbLS,
No.l~ No.3 DLW LB ED, X, /s

. X/L
0.4 0.6 0.8
4 T T T
M I
- 0 0,3 0.090
~ o 0,6 0,360
- e 0,8 0.640 °
N Q
le
0
2 r o)
s B
o}
0
®
Injection Hole No, 2
R":l lol
0 25 50
X1/s
X5 R REEENR A

1.0
d M| ,
0.3 0.6 0.8 Xi/s
& 0 Py o 5.0
~ o) a a 15.0
o ] A Q 25.0
® 4 ® 35,0
0.5 e 4o = 45,0
InJection Hole
No. 2
=3,0 *
R ~a__
0 1.0 2.0 3,0

B6 RABENEDHK D A< J7iE 4y A

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

=5.0CRTH%RH LEBHEKT | & FOKED
ALKy OBGRER 8I/RT, X,;/s DfE
BE Tl b, W LB R L OBE R -
THIBIFEA—DHMBE DB Ebhb, X8
DEEEHHITERR L L TARDOHEIELTH
5T EETRBLTWS,
n.=AT1,/(I,+B)° (3)
TIT, BREA, BERIUOCIZX /s BB T
B, FaeD X, /sl ThR/DEFETKD
2. TORREEXHICTRT, HIDA, BEIV
Ciz5< X,;/s <35 DEHARKLTKD LS
EbHTIENTES,

A=1.10/(X,/s +4.78)0-4®8 (4)

Befam L

B=-243x10"%-(X;/s)%+9.11
X107% - X ,/s+8.24x1073 (5
C=-552x10"%-X,/s+1.223 (8

MrhoFEKfE, K@~O6) % T, RB)~6) &
D, WH UME R L OBEHICBR <, FDE
L OBESEZRy X, WH UEBELT | &%
HLUA»D DRI X /s DADBHE L
TEbTZENTES,

AR TIT - 1z 300 DEERAE R OWT, EX
DI ERERE L OHEAKI0CRT, HEO—2IT
BEREFTHHN, 7./1 | DPIVEETED
EITKE L, GHEME — WE) /JlEE ClEy
EFETHE, MAREIT136.7%, FHHEEIT

R InJection Hole No, 2
Xi/s=15.0

7
® ©@ 0 QO
WOR R
ocwouwno
n

0.5 r

L JoN=YK¢]

0.5 .
o 0w

L]
[ JoRaols o o ©

.oogjgoc.é)g OO o

®0o0 O

My

X7

50

7.1

Injection Hole No. 1 )

O
A
O

0.1

) SR S | 1

4

"

]

No. 2
No. 3

i

1

0.0l

X 8
Ba R

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

0.1

In

1

O L DR ISR Lk LEB RO

V1 i

PR L OBESEIRFRIC S JF TR H LERENL, WH UERELRS IO LESELOFE

Xi/s
K9 @EA, BBIOCoOmhFAEL




GTS] 16—62 1988

11.3% TH %,

S, KB~B)FH, X /s &n OBk
I BT AR E SR ERILCRT,
MH LALESE Tl LEBIE L T | 25 A/
WA, WHLEAERC L » THIIF O TE
EECHVRT WD EB A ERIIRFTH S
vy, ThETrabhErYE —F LT
, BEDOLDI, TEMBETRAICI | =

< 50
Q
g -
é -
S 10 | o
S
N i
1 |- o
1 1 41 1 l 1 . . | l ] 1 |
0.1 1 10 50
/11 ( measured )
K10 AFOkR EOBRSAGIKR DO & EAER D
g
1.0
I1=1,000
N
0.5
| L I
0 10 20 30
Xi/s
K11 FOkE b ORGEHZR ORI I Mo Ah

GT5)

BifframSC

0.020, 0.080 35 X 0 0.320 & D\ TEHKE TR,
1,=0.020 DFHEMFEEREMI L —FKLTW
L5, oBE, Bz I | =0.320 TR EHEEIZH
EE L DEV, LrL, EHKE—%LTw5,
O, AAVEEKEILT, BEEITEZ, R
RV ST EHAENE Z 1, D TV AN D INEL, K
H LA —E THIERE LB ELLTHi
F—ETHBVE D L ERCAR, KFR
CEWTH, Z, DBEMEN—ETHD x|
ELT, 7 OHBFEMRL X 5K No.1~No.3DH
WBI LT, ARVFE¥ER Z xR LEEE
BI, TEbTZE2RARD,
No.I~No.3 DAL SLKRH LIcBED, X;/s
=5.0 KT AR LEBHBLT | & Z,/bD
BAfR%, M121wRd, K& b X, /s DR Ui
DX, MH L ER I OBELNRL > THIE
A—OHiE Db Eibhb, ThbDER
A FELTERRE LTRALEAT S,
Zy/b=AT1 /(I ,+B)° (7

ZZT, fFREA, BEXOCIZX,;/s DBEKT
By, a0 X, /sH L TR/NEEETRD
fzo FOFREREZX13CRT, M13DA, Bk
DCIE5< X,;/s <35 DEACHLTKRD L >
CEHTENTES,

A=4.69%x10"%-X,/s+0.826 (8)
B=—-3.8I%X10"°:X,/s
+2.14x107% (9
200
Xi/s=5,0 R
100 -#
- 0 o 1.0
0 a ? o 2.0
S [ 3,0
Z - 3{ [ '
< T .
N =
Lo
10 - i
®,
- o
[ olInjection Hole No. 1 %o
N TAY " NO. 2 8
@] " '
No, 3 AO
1 1 L1 1 | ! L1
0.0l 0.1 ]

I
B12 AT EENE & R USEBE HLo B LR

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



OO >

O W >

GTS] 16—62 1988

C =1.269/(X;/s +0.82)000 (10)
K DR E, R@)~WERT, KM~ X
D, WH LES XOBERCERR L, Z,/
b3, O EOBSEIGERy L RBRCHH L
HENEILT | EWH LA» S OMmATTHEE X /s
DEHDERE L THERLTIENTES,
AP FRIZEBTIT - 72 156 DERBRIER IO
T, FROHBERR L OB R I4C/RT, WH
D—BITIERIFTHBH, Z1p/(b 1) D

—_— O N
o O o
vt O

LI I 1]

o O o

25 50
Xi/s

K13 fREA, BB IO COlnTHEL

w
o

200

( calculated )
o
()
]

10 w @ ..

Z]/z /(b'[])

L L
L ]

L1 i1 | PN B U |

100 200
( measured )

Z]/z/(b'l])

14 A% J7EAENR O S8R & F TR R O

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.

ST am 3

NECHEERTEDOEZIIAREL, 7./, LR
RMEVERTH L, RAEZEI286.2%, FiHbE
1211.2% TH 5,

DX, RD~WE A, X /s & 2,0
1 BRTA-RTESTR IS IERT, K&
D, Zipd X /s &&BTIHITEBINTH IS
HH, TOHEMFITT | L EDITHERKTE I LR
b b,

AEBREM EOHFH» S, BEE DOV
AEESMORER, X/L >0.651CH W TitHE
WTHhHote, Licdi-T, X/L>0.651CKF5
ARV BRI S A TR H LI TE
e, X/L<0.65 1\ Tk, FROER FoE
BHEIRDOMER L, B EOBRAHYR LR
DEZENTES,

FROKR E DRSS EBE y (B IO R v I
08 Z 178, BICHBRIcX 512, WHLA»SD
MRTEEMEX (/s M LEBELT | OADE
¥l lLTRDONE, ThORBRLH Y ADHE
XL AT, BEEWCHI S okt LA
5 TWMIZB T 2EEHZDE G M FRT 5 T LA
T& 5,

BEHC bl > T—EEE L OB G RGN % £
DIDITIE, WH LA S D 5BE FTIROAEI
HORE LAXRT, Wb b LFEEAsH %17
SRHENRRDH, ZOERNLL, EXE AV, K

11=0,050
0
~
QF
2 L
! | |
0 10 20 30

Xi/s

K15 A vHRENEROIRN ST M GHED



GTS] 16—62 1988

LAD b— BB MBI 81 5 S ORR IS
Hghsn HFE L, TOMEY, B wH
LEBELT |, BDERCEEO TR (X,/s),
ZE O 16 WCRT, BERDOFEEAKEL D
L, M HAERAKEERES L | DEIZKECHAE
T2 Ehbh5d0, Mnd, WHLMER &
OEEHCBRR <, HEWH LESEHT 0.0
5~0. 10 BETHDZ Libmnb
CHhETRELRAEREH,
AR TEIC DN TEET S,
—HlE LT, PP OREAESR Y . > 0.5
EHELIDIC, M16Xh, X,;/s=20Z&12k
HLEfT5&35E, 0.055<1,<0.12 DHEPH
ORELEfT2E IV Enbnsd, Lal,
I,=0.07 Ty 3 KEx L BDT, R(3)~6)
I =007, X;/s=0RBIV20%MRATHE

YR 75 22 TH

1.0
(X{/s)g =5
0
15
S
0.5k
-
0
30
0'.11.1 NV BT
0.001 0.01] 0.1 I 3

M16 b ORI IS & R USEB) & LD

B

7.=0.928XV0.31%HB5, Ticbb, X,/s
=0T7,.=0.92, X;/s=20Tn _,=0.31 &%

h, 0<X /s <20 DXMIDFEHE» 7 .= 0.5
LiehZ Ebh s, LichsT, ZoORKBEE
WTiky /1 >A4.4 k7B, HifET B EE T
MIEAEGDE L 0.5 L E&FhuE, » /1, D
LIDILAKEL LB,

DlEDZ e x#EET5 L, RI0OCE T, 7,/
I,<1.0 TRICHEEBRERLFTEREROEN K Z
Bolepy, TOFRTOEEIIEN FEETITA
Vo /T >4 4 OFFICIR o TRHERS R L E
BRAE IR 2 5 &, FORKMAI255.8%, F
BRI 8.5% Linh, FEH R, ZhinAPRE
DRBADRELEZ DT LNTE S,

BT hic > Th HERE L L OEAHZ R
ZHROE, Bl LCEREMEKH LAY®RT 54
HERAHNER IS, Sellers®iz T oA
HEGE I EREHD nlOHLSORB LIZ X 5
RS HGRDOEREGHRIT L 5 TRD I, K
DEISTERbLINDE LT,

i—1

n—znln(lun)

i=1 i=0

FOREFITERERE I —HT 52 LHH5
HTL 500
LEDORERE AV, ol H LEBSHE LT
I1,=0.07D% & T, No.1~No.3DfrEIZ, Z/
b=20YyFT, TREINZH T Shicfldrb
Wt U 7o 56 O B HIRh SRR 0 % KD %
THELIERO—FXRITICRT, Rosto
KHIIMH UM E A 7R T,

AT TiE No.1 ~No.3 D H LA IO E Iz
HFTHBHDT, KITORER % LS R & i3
HZEIXTERWA, BEhEGhbeENENT 57

7]0:0 (ID

BEtR LY, ZOHETETPSHES HrHEET S
No., 2 i
2 , — — 0.8
I PSSt
~N N // / \\\\ —=-— 0.6
)X?\ N \» —--— 0.5
0 I 0.3 [ 0.6 oo 0.4
No. X/L No. 3 0.3
17 FEAEEERE No. 1~No.3HAMH L, I,=0.07

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

ZEIITELELERbLAS,

4

-
HAZ— ¥ VEEFmOFLER ED 3 FHTCw%H

=

LA ,=60008E—~H2dT, BELE LK
HUBAERYE(LIB TR L, B WEBEID
FHEM A FIA L C, Bl L OBRAAZIRAY KD,
DEDZ LR B,

(1

(2

3

(@

) O L DB EIRNEK » i TR ek
LT 2 — 20k, L AIC BT 557 E 4t
WEEU A CER LK LEB B T,
TH5,

) BRESHIZIRD A oS VI FAEE 7 013, R
FENCEFRCH ML, Fomsiy, wH UiE
BHET  oMne & bicnd s,

) RO EOBSHISR n  TIERIL L fz & %
VHEDBREHBE 7 /7 L AV I DF
{EWE Z,p THATEIL Lic AV i 7/
Zjy DBEGRII A Y A DFBRFEMMBE X < —FK%T
%,

) HDRR L DIESEISIR 7 5 X O E S E
DAY FTENAENE Z 1 fp/ o SBERTCIEREX | /
s EMM LEBELT | 0RO TEL X
%

(5) AR THM LAHEINC I T, K LT

B, BELCBERR, SEkH LEBR LI
0.05~0.10 BETH 5,

6) BEhRELEEFPRI TS50, L EoRE

LERELEEL D, EEOBRSIOWH LS
LB G TR L cB & DIREHZ R 5 AT %
HETDZEnTES,

5 & =

A,B,C | EBRREH ROBLORDER)
C 'RE

b I LARRVFREEBEONSS (K258
C, ! ENEK

I, (W LEBRE (=0 ,U,2/0 U, 2
I, "®HLA

i AHA

L EXE

M, MHLEBEK (=0,U,/0 .U

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

(3

Beffiam s

R #EK (=0./0.)

s CMH LA G AE (K2 28)

T EE

t B, F

V, IRELEER (=U,/UD

U ok

X HIBEEE S0 DEEZEICH - THRA T I
H - 7 PR

X TR LAHOLSEBEZmCH - THEAS A
I 7 R

Z DD D AV SN - P BE B
(RS [ BEE)

Zyjg - OB E /7, =0.5&75 R VI
PEEE (RS v HREAER)

r I EEWA

7 EAHZK

7RSSR

o L EE

T

aw I MEHEBE ¢ IHOBRE e [ EFIAND

wREA s IWIHLE 1 sRESERBA S

6. EEXW

- e, B (BIvEsIEB), No.884—

2, (BB63—3), 13.

(2) Rotta, J. C., KEBRER, #LIE, (1975), 198,

HHEE
Abramovich, G. N., “The Theory of Turbu-

lent Jets”, (1963), 541, M. I. T. Press.

@ FH - Bk, B, 53—490, B (FBFI62—
2), 1832.

(5) Yang, W. -], “Heat Transfer and Fluid
Flow in Rotating Machinery”, (1986), 27,
Hemisphere.

(6) Sellers, J. P,, AIAA ]., Vol.1, No.9, (1963—
9, 2154.

(7) Muska, J. F., filt 245, Trans. ASME, Ser.-
A, Vol.88, No.4, (1976), 30.

(8) Sasaki, M., ffi 3 4, Trans. ASME, ]. Eng.
Power, Vol.101, No.1, (1979), 101.

1)



it—’.;(/

1. # E
HRR SRR, ERPTIEAT, BYIBSEERTIERT,

BIHRAT, #RPFFET O 4 D DR RAIER

BINZ IR TH D, HAX— VB IR

%%%ZH%%,E%M%ﬁﬁlﬁﬁi,ﬁﬂﬂ

gefi s 1 BFgess, RIEETs &2k THIZeBaSRE %

ToTuwab,

2. HAZ—E_FRARDESR
ERAHXZ—E
HAZ—EvOEGARBEE L TORT V

Ve VEBELNCT BB, H27T0ps D Y

TP 12B 2 fFERS A &2~ (K1) 2K

N, BRSHECERART G LT

B FETERYER L, K204 5HITHE

LBEFTH D,

BaD & 51 H A% — v OREIZIS AR
CELL, BER (Vo xrv—2) REELT
L B BRERMERE & 17 D BV, BRI ET D AE
A AL THRMAECVTL, Oy AN
BEDBREHRE BT 5 7 VA 7 AL —hiigun &
ERALZERV, 2T, v1 27 ERREY

%1 EFEA 2 EEA= Yy YTP 12
(270 PS)

(FEFN 63 42 7 A 20 RAAZAT)

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

BIE A & B B R ZUEh

REEBHE 4K IE £

1350°C & LA HIOE I 100PS 25 3 v 2 4
z2z—¥v (H3) OFFEEIBMG3F L DAL
o, FOXERBEIES I v I/7MHBOHEATD
D, Blces Iy 2 x—Eve—xDBRL, &
Fx53927 F—FRF 34—V 2 EVWSHTDORA
vyt 7Ry (04) oD, FAZ—-EVH
LTRSS BIEBERINT VIR,

RERAHAZ—E

FEYTPI2E = v o vEiE LA L THEAIS]
£ 0 28 IEFEAEXD YTG 11 (300PS), YTG

K2 YTPREHOIAZ—-—E VAR (45H)

K3 FHERtES Iy I HAARAZ—EYV
(100 PS)



GTS] 16—62 1988 MRiZx o

RS ER TSR AR EEE ®6 EIEE (180KW)
(240KW)

12 (360 PS) = v v v &A%, M52 ICIZIEH 3. WIREE

FEEREEBE LT, FAZ -V TREEWY WHDOH AR — € NTHEIC MR, 2 -,
o [EIRERME] RRXBELXZT W5, Zh RpEdy, BB, MR EDavE—-—F VM
SOFEREBIZYULD 6 FEMCHREI L, T R L CHEAMAERRYHEE L, FHIMAEL LS
NHBEBREFTH D, X5 IESTBRTHCH ®5EHK= v VN TEBCITE DM EESY RE
BXhTWHIREEBTHSH, T-RE6D LT LTWBLES I EF = v 7 LT SEBRE D
EIRE DR S K L 7z, TWh, 253y JHRZ—EVRZEBWTITET

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09



GTS] 16—62 1988

Wk 5 X 5 @RI LTk b, —BOBZE
BIBDETHD, ThHDO#EMELBEL, B
BIZhR & RN m DIz a7 = v o v EHRETS
72D, BAETIAEELIEO R =22
LLT74 =YY TF 4 - 225 4 BB INIE,
W ZD7rrY 2 PCERMCESML, £
BHAREEE LCEPNE S 3 vy 7 A Z—
VOERBIZNEENTWLEZTH A,

TRARFELAETAR

JERMERE ;  RAED X S5 Ha Affh.Lso
BoEDFEIEiRE 1T - CHIAVEB TRV
BEEHERF L, FRAMERCY — DWW RATS
ZEDILEBRDB B FREEDBRARNNETH 5,
BAEMCIITEAREAE (VIGT) & sp3
NOTA NV OBES O 7 LV TEHE#EOBERIZEL
HATVWS, :

g—vv, SRt - TRRHRMmHN X <L
B EMRCT 4 » 72 VT 5 VADEENE
KIxHT, FEHEREALCFER cHVWIRE
MEFE Lch e Hicu, B+ 5 3 » 2{bicpe
SR L, FDOXSR, MM &b ER I h
BIR L2 IIMEE L DR LU b L — oA 7 A% E
Liss, B,

OFUTNE—EVEIOIE , X (VN)
TR & — ¢ v OFEshRIL

O FRfE] & 7 b DI|KEIK
e EWCHA TV 5,

BRPESR . & — PIEERICHT S HESR 7 R HGME
R T BT, @EE ST\ CIFBEIE TH
FHEEHY VANV RELSRODERD D, ThET
SREREIMETED D, €5 Iy 7 2 BRI T
Bl REIHRALERL TR, 551
FERTFREAREX POCHEY#ED S, B—7F
HTRARIC X AENOx DA T v 5 /LG
ARRBEMBEDOFHIICHBGEA TV 5,

BTy . WO ARMRE R ED I DI AREK
RavE—RV FTCHLHXE, Mhickb=v
VHREE T OFER E 75 b sdaro\, BAERE
BREBABTHE (V=2 V—%) OREHFE

S )]

LTW5b, SifE Y —1h 5o 2 EIRT 5
72D, Ny OV IDOBE RN T DT 4 A K
BRO Y =V EFAFRT 5 & T SR BB O S
EBL T D, ¥ BT 2 7 iA T 52
KPRBEH A DTN E a2 v b v — )L U TRESIER
DAl & 5T B,

€Z Iy 7 MRS T O X RE A
HoTwb0s, RRRARIS b7 KRt Tok
ENPHT Ln b E B Ie AT RE O D h e,
BIeF—Lhb02 8~ ve—2D153 o2
ETHH, e L OHBOFMER LIRSS
T EDBIBDE B EE, BAMIZIT,

oOBEZHa— )L ALY VT R b Yo T g

T CIRDHELDHEEI NS A — A + [@iE
BOoWER S L RIE L DEER NS,

Oy FPAE VTR b B )] D BB,
I TR R O FHME & DZEELRFHD,
OFN—TF A} ERMRIEEIT5.,
o ERMfsR T A b 1 fED/NEREFTHIAA T

fif FOD 2 54 5V 7 % R4,
RETHY, FEREREE BEEre S5
T4, XA 87 3 =B AXERIeE) DORIIFHE
T HEPENTL B,

Bk —=Y LR, AP —RAF— 2k
DYEEHEEE & R L D ER B S c T 5 F1k
R TH I EHLLEHA TV B,

4. HERE

FANY 2y 7, BERBUHITeE, K& EEMN
VBENLBELLTAEYEOBL TRV T e
VOVICIIHETRELDORD S, BEHEHRKE
BWTIhbDOobbD=v o vD—HE H A
22— UREDDH XA BITIY, 4 DA
BT W IREEE 228 LTl uiudc bicy,
D& S5 e RIS S VT, &7
BLEHDELWT VRS VR, FEDHOH I
EDELDRDBTH L, ABDEEHKOBIEES
Bhbo, —AREL €53 v 27 - H¥REx - VE
HAEZ A ZBRERIRIZNLDTH D,

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



Ny
S22

1988 ASME BB R 2 —E A
T LARTIE LKS

1. 1988 ASME TURBO EXPO-Land, Sea & Air

5 33 [E

International Gas Turbine and Aeroengine

Congress and Exposition June 5—9, 1988 (C&MML T

CDFER AT THEEFCH CA T v &
Amsterdam TBg2>#1 7 International Gas Turbi-
ne Conference and Exhibit & 7§ H 2 - T\ %D
EAMArNDHE/-S,

FHEE LR L ASME O Tk B 5 5 Gas
Turbine Division 7> b— 57 D5\ » Internati-
onal Gas Turbine Institute & 7z » 4 [@] (3 FE 5
Session#, # X HIA D 3B 7¢ Aero Engine DIE
ML IR AR TS, &5iiE SST, HST =
Space Plane A #EEREBS & L T Air Breathing
Engine D AN D > T\ %, LEHA
A& — kKA E T Cogeneration DEFE & L
THRDTEHELE D DOOh 5, TDIDIC—EIT
<=7y FPHAOHBEEL, RCEHEN TS -
T TERANARZ—EVA—H—bEREELTRE
REDHBERIAT T3, 512k 2 @ Congress
& B WELE D> & Cogeneration D Symposium % [d]
CEEENIE, LLOKCHEFELIRUAAL AD
Montreux CHEIN %,

PULERT & (2572 » Gas Turbine (XHEM A, ¥
B, FHmEEACES LT, REMR Gas
Turbine DFEH FxE 2 I Tdiebicn & T 5
WRT\W B,

DX 5 ntEE S TURBO EXPO-Land, Sea
& Air &\ 3>, Aeroengine %12 Conference
7t < Congress & ST WE5DTIEInA 5 b,

EE1T 1983FE D Phoenix LISk Z L3I HE L
TWBD, SHETKEBOINHEI - B
b, T2 LEANICDONS,

(BEFI 63 4£ 7 7 4 BIRMZ A

HALREMMGS 5§ H FK—5BB

198846 A6 H (H)59H(CK) D4 HMEAZ
v & Amsterdam 1y D EEE £ 555 € 338 (B[R 272)
Lt 80 Session Wi hFEHR I, Mz T 10
Session IZ K % Panel 28 & fz v tz, B 9000m? @
BRI 260 #H2 < (HiE 210 #H4%) W RSEE &
LCTERD A2 - VEGREANECEZED L
1o 7 = AR EWNT e, SMEROIELRE
FLToCAETEID 5400 Ax Bk 2 % D Tikieh 5
5D,

6 A 5 HDA i EHE 458 T Early Bird & \»
S5EMBEBDEHERDHHEILNBLHE L —F 4 7
Y, BIFOHE ZHA TRREOEDD LK
oo

6 A 6 Hix Keynote Session 0 + 5 v &
Agency for Aerospace Program @ Chairman @
General M. G. Geshiere 73‘5-'5' — By RDHAK—
Y, v v TEORREY DN,
Federation of Netherland Industry ®##k Mr. C.
J.A. Van Lede 234 5 v X I3 HBHREZE L, ¥
MTHDH, WREEXHD RS, BAORED
X < 1992 D ECREB R — T M ~A 7 7 {bx A
HTW5BEAFRbIA Y —F% L1z,

DB & KZ2E D Aeronautical System Divis-
ion ® Commander W. E. Thurman 2% [&it4CD
iz = v v v OEARIEEE] BT, 1990 FIT T
7R =N —Fir U CHEELHE, =vovD
FEBUENT S D44, Space Plane It M =25%,
Multicycle Engine, Variable Cycle Engine,
Variable Nozzle, Short Take Off, ¥k @ ¥ B4
B, BB, ~V 272 - DRITEBIEHED
&, FloL bz, BOEMLENHLEHEE &

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

b T\ B% D, KZEEDOR & DEAIIHET
BDO3IY%EE2 Tk, T GE #:, B. H.
Rowe, P & W # W. C. Missimer O ifj Bt &,
73 Barriers and Innovations for Aeroengines & 8
L, EUROJET ©C. H. Green # #»' European
Views and Programs % Boeing & [E] 5§48 24 g8l #
£ P. M. Condit 2% Airframe Requirements %
Keynote Adress & L TN, A EBBICAS A
FERHWTITNEEDLEE DD ST, / —
FOBRIE— R ET S,

Mr. Rowe (2 UDF $:fft, #-&M¥8, EfER - &

FEx— ¥ vORRAE, FMRE < DFEMOLE
BRI LAEN - BER L, MRXOHFHEE
DEDEMERNSEORI TR TAEL, M
AR, BEEHE—T&, 9/ LIHi# - Ownership
2 A MEREZ OB 5 & DNz,
Mr. Messimeri2 5 D ELE D KBS, 75X =
a—F 4 VY, 5 Iy 7 AEMRCLIBETS
KTH % & L Durability 4000 Cycle = 8 fE%## x.
TWwhb, N/ BEE®»B D 2%, Combined
One Tool
Manufacturing, M = 25 Space Plane, Lycom-
ing #: & DI, I LA HE DX, Mr. Green i
European Fighter Aircraft =+ < v EJ200 & %
DFEVAI VA Z—z= vV XG—20%FLIZ
aa L7z,

Mr. Condit % 1968 £z b L T 20 fEfEIw BRkHE
CHERBRIHEIR TS, =V OV OFEEN
a2 A MEROETH D, WHE T LRITIEHEH
2B THDHE=V O VOEEELEHA LI,

HobEEEIZHEH Aircraft Session X FE & L
THE\ 7z, Panel [=v o vEifitOfk] 1 2KEE
@ Air Propulsion Center @ Elsasser K &8]4& T8 4
Tz vV A= —DEMBARL vy TOFEET
HCELLBERTH -T2, Thd/ —thbiE-
TE&b, '

412 P & W OF# £ T GE »o 53| X thirh i
Mr. Koff AEHR TR EMEOH ODBEE Tt
CERHEBTINRETHHE LT, 3B KRTIE
SOEFM, BARZKEXI L, RO
D+ FIARRTOE LB X T Wi, Rolls-
Royce @ Mr. Ruffles i K ZEBITBLED 375 A
5500NM %> 5 450 A TO00NM & AT K FRpf % 25k

Tool and Engine Design Process,

B2

Sh, =V IATKHEST, 25% D sfc WENED
THHAS>EL, BEREEEBA = v TOHT]
SEEIZRBI99D 7, EJ200 D 10 225 15~20 1
755, Fan2 B¢, Comp. 3¢ &% — ¥ Vi34 1 B,
RS BRI Z LR N Tuvie, RETEAEL K
ED ENSIP LW DY AR TWwb X5
wEBbht, GE @ Mr. Donohue 1 2544 % KT
a7 P LTWDB, BEHHTIE Agllity,
Survivability, Flexibility, Capability % # z T
Cost of Complexibility % Offset 3-% Technology
oSS, RARGENE, Rk, (BF
%) REHIOY, BRACHFXHERM, $2Ex T
MR T S L O BMCHED 5, #fiE s
TIXBEREHE WK L, MAIRFDOHET)1210~20% T
PAOADBEERTIZII~4AXB TH REZ K
HMLTEBLIRETHSD, MTU © Dr. Heilmann i
BlomEEDO R D B\ 38 T, Hypersonic #
Senger D= vV VLB R LICDOBHRP T
Bote, 2—EVDORHEIACBLTHMEYE 2
TWbELTEHEERERYR LI, SNECMA oM.
Doublier i34 8t D FEZWC AR T 5 FEETHh
o

Aircraft B {2 (3 Panel # & T 1/3 AL A
Without Publication T, #EEF R EMLIZA
74 FTHHRKET O THW TV 59 IIZEICE
L A5, 7 HD Military Engine @ Session
THEDOMr. Koff iz R DERH = v & ViIZ 2Tk
B TRRICE ATEKDXEDRERN D DOFEE LT
Ch, BRICECEHE LT,

Session # (Panel &%), wWXEEEE L
L TEL, Turbomachinery & Aircraft ©1/33T
XA LHLTWA, Aircraft (11,46), Ceramics

(5,19), Closed Cycle (2,7), Coal Utilization

(3,14), Combustion & Fuels (6,25), Controls
& Diagnostics (4,11), Electlic Uti. & Cogene.

(4,6), Heat Tran. (8,36), Indu. Cogene. (4,
18), Manuf. Material (3,8), Structure (5,18),
Turbomachinery (22,81) %4 Th 5,

4 B - T 80 4D Session T 300 ¥T\ A 3L A
F ¥ hPaneliz b b L, Exibitiz R L, KpEAR
rahdL, BITET. SEMMboTIS5LT
VA b EWTES L 2 HEOKRICE S v X E
MEMPEOV VT TV P KRIE TRE] ORITA S

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

VETA VOBEREFTILEALH A Z - OREK
PHGEEIFTLESTWRERKEDO VLT Y 2 vOE
HhnbA T VvES LUWEERBARH/EFENA TS

R— PRI,

i

Ul
cu

%o

% Session, A ZEDOFHEMIEMDH 2D v
1988.6.30

vy v OfREREFH < Koff K

2. MZPAHREZ—E

Aircraft Committee DREIZ L Bt v > g VD
BIIEHTI2H D, TDH B ADDNRILTF 4 A
HovaVvBHERT W, RXDDDHREET
ThKE2l, EEHE6, KEH/7 7 Vv ABIUXKE
JAY 2 —FVvORENE 1R/TOOEE 29 ¥
T, FEECHERBRTH - L2 BEbE T\ 25,
iz, A~ 7 = v 7D Keynote SessionIZ B\ T,
GE, PWA oW El# & 23 &% LU, [Barriers and
Innovations for Aeroengines] LET H5#EE 1T

(FEFN 63 &£ 8 A 13 HERMZA)

Download service for the GTSJ Member of ID , via 3.12.161.87, 2025/05/09.

AlNEBREETXG B £ F MW

1o teZ LIZAEERER B, HFEPLHLRD
OB ST RA 2 - v OEEYHISRSIT S
ARV Eisot, UTF, EEOHKDD - Iz
2y Ve VEEARYEWTRBEZARAXTH&E W
LRS,

1. KEYNOTE SESSION

Z 2 Aircraft Committee @D 4 TiX s b » 2
23, U. S. Air Force, Boeing, GE, PWA, EUR-
OJET Turbo GmbHZ2s 5D % 5 % 5 7= A H 4 2\t
A AR — VI OWTERAREEE T -0 d
DT, hieh DIFFEB,

29—



GTS] 16—62 1988

VETA VOBEREFTILEALH A Z - OREK
PHGEEIFTLESTWRERKEDO VLT Y 2 vOE
HhnbA T VvES LUWEERBARH/EFENA TS

R— PRI,

i

Ul
cu

%o

% Session, A ZEDOFHEMIEMDH 2D v
1988.6.30

vy v OfREREFH < Koff K

2. MZPAHREZ—E

Aircraft Committee DREIZ L Bt v > g VD
BIIEHTI2H D, TDH B ADDNRILTF 4 A
HovaVvBHERT W, RXDDDHREET
ThKE2l, EEHE6, KEH/7 7 Vv ABIUXKE
JAY 2 —FVvORENE 1R/TOOEE 29 ¥
T, FEECHERBRTH - L2 BEbE T\ 25,
iz, A~ 7 = v 7D Keynote SessionIZ B\ T,
GE, PWA oW El# & 23 &% LU, [Barriers and
Innovations for Aeroengines] LET H5#EE 1T

(FEFN 63 &£ 8 A 13 HERMZA)

Download service for the GTSJ Member of ID , via 3.12.161.87, 2025/05/09.

AlNEBREETXG B £ F MW

1o teZ LIZAEERER B, HFEPLHLRD
OB ST RA 2 - v OEEYHISRSIT S
ARV Eisot, UTF, EEOHKDD - Iz
2y Ve VEEARYEWTRBEZARAXTH&E W
LRS,

1. KEYNOTE SESSION

Z 2 Aircraft Committee @D 4 TiX s b » 2
23, U. S. Air Force, Boeing, GE, PWA, EUR-
OJET Turbo GmbHZ2s 5D % 5 % 5 7= A H 4 2\t
A AR — VI OWTERAREEE T -0 d
DT, hieh DIFFEB,

29—



GTSJ 16—62 1988

GEWwX I PHELBISE LEB2E X CHEEL, N
KOMZEAHAAZ - EVIZRBEEIND DI,
1) UDF Biffi O, 2B EME 7 » v 7 L —F,
3) FEMERs M RE s, HRBERbER L, S)EEx —
Y FR, OEEX — v oK L, T)A
VA NV—Yv g VOFRIERicETHBEL,
IHEEMOFRBCER S HEL LT 5 DM ED
HHWH D E LT, BIEmOREEIZFTE = A
FZH D, BCBETERS I OEBEEA = v v
DBEF L5 = sk, UDF i 7-BA%s =
AN ERHEWCRLZENTFREEIR, vV
A—H—BITIRETLROIIBBRCEETH
BT ERBT N,

PWA ZEMOEF b3 o8iE, 1) M
¥E, 2) REtE, 3)HIEO I KLhB L L,
Bl Z W EPWA00 DHEPFL, )T I v 72T ¥ —
NDOE, 2) BAEMYIC X B Mz I 3ET,
3)FADEC OB X » ThibI3hicdb Dl s
BB LT\, FEROBZEHA A X — & VITHE
L&D LD, EKBRENW L = » ~B25~DFIG
Nehre L, BBRENLRIATHERELT
i, YOI N RETEM, XD EER
2= VBHERR ER BT T, OELT
V25007 e v 7 FERFIEEVIE LR D, #F
ko v O VERTEaITIAL—Y s VILIsT
BARE, B HH LT\ ZEARARICT S
CEEFBFALTCCEDOIHRMNTD - T,

GE, PWA Withic @3 % ¥ HI%, By
L4 ERE LCOFMBOEREN, LUk
MR L VOB RBOLRUD 2R THHESF
25,

Boeing DTS D TH - 7o hy, A A
22 —EvOFBEMNILOERE L THRRE
LDTH -7, 1968 4EM S 10 FAFDOMZEH H A
2 — v R Lovovlige s
belgita A b LB L, SFCORFIT L -
T 10 EHOEMBIIBERCET LTHBHITH A
b 5T, T Z10ER O = v o Ul DA s
FI X - T, 197844 5 19884 IC Al Tk At =
A NDWAPREAEB LRI ol EFRL
72, SFCHEDFEIT= v o vIROEMLOH
BIROBHRILEBIBEIEL, hli=vy
ATk D ERICKEOEN L THBD T, SFCH

R M

aujl
(gl

HOFEOBIRTITEIC 2R b L OBEPER L
RFRER DI WEFT 2T, = v v A —
H—CRDENBZEELT, )=V vaxt
OEJR, 2)EEMR E— ZhizEfia = b KT
WHolkedin—, 3)= v U@tk 3 &
IR L T\, _

2. I LT BMDRFk

Bh=vovas—5— 6 OBMRMOREH
FELAINDIAARIDRIAT 4 AD v ¥ g
VB X iz,

PWA (25 B OMZEHHN A & — & v O fid
DF I FMBROHBIC X o Tl I, BOEsH
DBUERRNT OIS X R R OESIT X -
THENBTHHAH> T EHRL, Fittklici s
EDOHEOKEWZ EREALIE, his=vov
DERFESIA EF LT U@, YR85
JEAEEE D OREN LR LT DT, FHFko
WAz -tk EE 5T, ERBcLTh
BNEREF & v B EE DB MDA LT
o T B ERERHMLI,

RR I HREA = v v OHEE T 15~201C
B EMEL, R FMRLAENEFEY S S
A VI BEDRMBE R LU, BEACEL
TE2E, BEA A A=V VICEEYE W
TWBX5TH5A,

GE ko R = v v Vit ounT, BEH
BT HBEEM OBRASCBHRED MBS, = v
CVIKNTAHMIOERE I NETOLDEKRE
KEZTLESRAS LDORFERLI, EloMi
e DR OFBEMED 5 B 6 ENZHEERE OB RIC
IsrboThEDLENTE D, M= vy O
WHEDOEEM LD THIAL T i,

3. WXHBAI R

Dy Y a VIITEBITNRNERENLD - D
Dhb BT, BRACHEER Tl DR
EEFDRELSTLLH>TH D,

#3GE X » UDF D BF DO BIIC DT DFEFE
Nbhotc, UDFIZHENI 2 55 TRV N, 26E)]
42, XA 2H 36, SFC0.488 #H -7 b D
T, BAORERIT 19854 D 8 HIcfTicbiviz,
BOFLTRER X 1986 4 8 4~ H B727T—100 @
X o THrisbi, 7219874 6 J 5> 5 MD — 801
I o T richhicF 57, BT27T—1001C &k 3%

Download service for the GTSJ Member of 1D, via 3.12.161.87, 2025/05/6= 30 —



GTS] 16—62 1988

13 25 [T 7ndoh, SAERATRERENG 41 RERIC 72 -
2o ZOM, 3H6F 74— FPOFETRE~ v
ANEOBACFE LI E WS L ETHD, =V VIR
BIBEMNTIZ8 IANEBEDE—ET s v vy
VO LEBREDL D o e h, EEKIME 2D IRE)
DFEFEFR X OEE & U THINITNZ VDT
Hotz, MD—801C & 2B COBETIL, /EkD
=V OV HNZERFEOEY R LT & DR
BND -7z,

CMF International | CFM 56 D Bf%& % iz a2
R7smEa SR L (GT —296), *FAEARKKT X %
B OWTER LT Wi,

RRIZRB183 @ =2 7 % FIC Frifif DIKE R & £
D Antz TAY OB >tk RT\w5b (GT
—302), YAV FNELDYVS Fa—-F75»vF
L — FREEEHERT RB211 — 535 — E4 o Hi fi
DIHTH D, 2EHL 3BRICERIEINTE

HOH &

FEx -0k h RB211 — 535 D FEifific #&ES -
T 5, BREEZRIZEET, Transply &MFIEh 5%
AD =y 5V EEDEWE AV TEHZREDER
wX 5T\ 5B,

ERIDEy v g T, RRa5 RB211 —
SADBAFEDBPWC OV T DR B -7 (GT —
301),

Z DAl ;

BbholeRKELLTr—2) —= vy Vi
AeREHATHsZ L2 ThRNizd D 26
(GT =271, 311) BHot, v—% Y -zt
MUMOERELZ - v VS VICERERDH
T DD, BEHEBEEDOSATRBR TR, 1]
LB o THBENERTH 5 o DEME TEEY:
DECEWS HARKDOEFTT, EAOEEKEN
DIEBICIIRETHH 5 LT 5,

3. €73y 7XAE,
MHEE LU BLER

SGRIOEFETDET I v 7 ABBEOFEFKIL, &
FHABEDOILACEE TS vy v 3 VT5 R, /MU
5 I Gy IHAZ—E VDR Yy g VT3, B
OB A2 —EVvHavE—F VD
YV a VTIRDERID Tz, TOMIZ, <F L
tyva vk LT, [=vova—5—itkE
A= =D ORtS Iy savi—xv
FORIE ], BIP [mvd=7 Vv ries5 3,
JAAVE—=F VN EBUIEEND T, B
HDNFI)LE v g VT, GM Allison#: X b,
AGTI00DSiCHla v R—F% vV FNZDWTDF A
FSEEDOHE S, Standard Oil#t k », SiCHle —
2 —DHREHE, HEMRR, 22 rFronTo

(HEF1 63 45 7 A 20 HIRFGZAD)

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

JIWBE T 28 " B

RERDY, b3 HRRPFREFL D, 2130 SiC
B OB 7 — & - VIFRRRIOFBEELD - 72,
BEDOAF Ny g VTIE, GM Allison k v,
AGT100 ToOfE 4« DEEMKID T A MizD\WT,
SEP X » SiC/SiCav®EYy FORFELT A +
KOWTOHEEL, ALK, WFA Y BIOKER
BT 2EAEMBOBIRICOWT DR BB - 72,

BEaMEC oWk, FEE, BoPAERY
BRPEDEDD -1y, €T 3 v 7 BRHEDRIN
Bk g ic sk 5islg % 537, X, SiC
DMEOHEFR, HAEMHZ I D2 vE—x v b
TAMTOWTORBID D, FHRE» -T2,

SR L DWW Ll Ficged,



GTS] 16—62 1988

13 25 [T 7ndoh, SAERATRERENG 41 RERIC 72 -
2o ZOM, 3H6F 74— FPOFETRE~ v
ANEOBACFE LI E WS L ETHD, =V VIR
BIBEMNTIZ8 IANEBEDE—ET s v vy
VO LEBREDL D o e h, EEKIME 2D IRE)
DFEFEFR X OEE & U THINITNZ VDT
Hotz, MD—801C & 2B COBETIL, /EkD
=V OV HNZERFEOEY R LT & DR
BND -7z,

CMF International | CFM 56 D Bf%& % iz a2
R7smEa SR L (GT —296), *FAEARKKT X %
B OWTER LT Wi,

RRIZRB183 @ =2 7 % FIC Frifif DIKE R & £
D Antz TAY OB >tk RT\w5b (GT
—302), YAV FNELDYVS Fa—-F75»vF
L — FREEEHERT RB211 — 535 — E4 o Hi fi
DIHTH D, 2EHL 3BRICERIEINTE

HOH &

FEx -0k h RB211 — 535 D FEifific #&ES -
T 5, BREEZRIZEET, Transply &MFIEh 5%
AD =y 5V EEDEWE AV TEHZREDER
wX 5T\ 5B,

ERIDEy v g T, RRa5 RB211 —
SADBAFEDBPWC OV T DR B -7 (GT —
301),

Z DAl ;

BbholeRKELLTr—2) —= vy Vi
AeREHATHsZ L2 ThRNizd D 26
(GT =271, 311) BHot, v—% Y -zt
MUMOERELZ - v VS VICERERDH
T DD, BEHEBEEDOSATRBR TR, 1]
LB o THBENERTH 5 o DEME TEEY:
DECEWS HARKDOEFTT, EAOEEKEN
DIEBICIIRETHH 5 LT 5,

3. €73y 7XAE,
MHEE LU BLER

SGRIOEFETDET I v 7 ABBEOFEFKIL, &
FHABEDOILACEE TS vy v 3 VT5 R, /MU
5 I Gy IHAZ—E VDR Yy g VT3, B
OB A2 —EVvHavE—F VD
YV a VTIRDERID Tz, TOMIZ, <F L
tyva vk LT, [=vova—5—itkE
A= =D ORtS Iy savi—xv
FORIE ], BIP [mvd=7 Vv ries5 3,
JAAVE—=F VN EBUIEEND T, B
HDNFI)LE v g VT, GM Allison#: X b,
AGTI00DSiCHla v R—F% vV FNZDWTDF A
FSEEDOHE S, Standard Oil#t k », SiCHle —
2 —DHREHE, HEMRR, 22 rFronTo

(HEF1 63 45 7 A 20 HIRFGZAD)

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

JIWBE T 28 " B

RERDY, b3 HRRPFREFL D, 2130 SiC
B OB 7 — & - VIFRRRIOFBEELD - 72,
BEDOAF Ny g VTIE, GM Allison k v,
AGT100 ToOfE 4« DEEMKID T A MizD\WT,
SEP X » SiC/SiCav®EYy FORFELT A +
KOWTOHEEL, ALK, WFA Y BIOKER
BT 2EAEMBOBIRICOWT DR BB - 72,

BEaMEC oWk, FEE, BoPAERY
BRPEDEDD -1y, €T 3 v 7 BRHEDRIN
Bk g ic sk 5islg % 537, X, SiC
DMEOHEFR, HAEMHZ I D2 vE—x v b
TAMTOWTORBID D, FHRE» -T2,

SR L DWW Ll Ficged,



GTS] 16—62 1988

1. 2539 9ZANOEFEHREDOH

88 — GT — 184 ; Norton

2 (LEEFED 3 7 v % SEM, TEM % fifi - T
ANt SEMizz o Fv 2 Lc: 7 s X
OWEOBITCHEEL, FFYv 1 AD05AE X
!, RIFDOT7 AT b oA st ok,
S HICIEBEE R O ARG & g X DBfRICOWT
F5, TEM i3k, &I OH O 5 &k
DAL, Zh s ORgr SbEERDOH S
S, DREEEUME S X OY, BRI X LBIROT 5,
SV EESR D Bt SR AT~ D T FBEM BT O T B ffr
L, BADFERH - THELALEREIO I 2
kS, BERBRAOERYE & OB OV TRANTH
%,

88— GT — 72 ; High Temp. Mat. Labo., Oak
Ridge Nat. Labo.

2 ORLERMBHzOWT, SEM, TEM
PHWT I 7 e ik I OBEOSM RN, Z
e ARBRORER & OEREE TN, —JT DM
BHZDWT, THEBDO A B =X AN BNz D,
fib 7 DR DN, BlELEN T 7 vl &
OB T SE TRV e, S BIZjEE
FAME—=2AH, HEOEBIREE FHET LD
12, WANZYTIZ s bas il - 7z,

2. t7 3y ROBERGE LU BRI

88 —GT —208 ; = &% K%

SRERT NI F LX) T EDLENL YV
=725 3y 7 AOBEHNEEY, AR A
FE—AREHACEMLT, EELIE-FT
THli Lz, ShSDIEHE— FOREL, HE
DhHEE Y E—=2F v 7 DFRAENISTHEY
2B LTIt ol, KD X5 TEN
¥tz

1. ZHERES 3y 7R, V—FRKASA

IO LMK VHENEEY, E-FIEsw

TR,

2. ZOFBERE, B TOHEMSEERIC LD

Sy ZIxtT ARMMEI L BIHEID B,

3. FRUALSERELT I vy 7 A, T~ F

I OFETEL &, LEOEREEER %

AT, BRI BN BHE D LRI AT B,

4., FREOE\F A —ADKET A+ T

i, = F I EGOPENN 2 IFFTE A

BB a

u|
cu

BMAmEl B 5,

5. 75 o JREDEEN, N TOKEIOW

ig E D OB DEE LR 51T Sz,
ST I v 7 AL, E-FIbE-FI
T CORBEMEO = v e —7N—FL
TUiguy,

88 — GT —185; == & A&
veTayv/ o FIRMTFRBRICHT LY T
TVF 4 HNT Ty I DREDEELY T S 7z
B, BENETir-7c, TORE, ABRPOK
AREIL, TXNTOEFRREECHLT, AC”Z
5y VRIDORKICAETLAZEM o, —F, T
DI KB EIIEBBELRE L 0 EWEEE K
LTk, BHEBCKE TS &b -7, B
A EHERECRGTTEHEVO/RRY, v X
FIKH 5 ABIOSRERT VI FORRIRELE
L7,

88 — GT — 147 ; Battele WF4efh

EFEHEHEOE VT I v 7 avR—F v DOl
FER T H7dI2iE, ExOiL IR BT
LB Y, FHCTHET2Z EXBETHSL, T
TR, EABLORRRMEOGFLET HEMHTD
EHEE— FEBEEH I HERT — 21O, 74
- ) F g & Multiaxial Elemental Strength
Model & DEFT OB 2 1T7s -7, Sl IOFE
PHREW T 57, SigN, OfiFRE %, Bis
HZARVTRB LT 2287, 77— %1%
Barrnett — Freudenthal JT % 258 & -+ 2 i 8
FERETEBICR LT, AN Frty v — 2%
LCEE L, ki, PHEEHOA VT, Th
HORKaH ORE LI RABRT O@ELY, TD 22
DFEXHCT, BigDANVORBRT — 201D
FRI LT, ERMEREE KT 5 &, Multiaxial
Elemental Strength Model D 53y, 74 7 AFHk
IR TWDHZ ER o7, X, BULASY
DO HFTRERICOWTERR L, fG#ei LERR
Wh LT\ 5,

88— GT — 146 ; P & W Canada

WAEFH IR TS 2BED 2 —R Ty S
vovD, 25 3y 7 BFEIESSOBRITOVT
BRTCWDB, K25 I vy 27X —E VYTV
K, 2Z21LERFT I v I7DEELT I v IV T

TRBIC, =1t 53 o7 ANX—-vD3

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09. 32—



=il
cu

GTS] 16—62 1988 " OH

mED a2 VE-FR VORI ET A MIZOWTHR Hz—e i, a2 0ERBALETH D,
NTW5b, ERIOET I v 7 AMBHE LTRILEE BIRATIREBLARVHIDHK TE V0T,
FEIOBLERLRAL, RENEER, L M5 DBFE R D 5,
BLIOEK2 A T OHBROWT, 7AMERE 88 — GT — 223 ; GM Allison
WA 1 & o THRE LT, AGTI00 7 R = 7 b=V —& LT, SO
88 —GT — 138 ; NASA Lewis Receach Center b b, BRERESM F TERE L TR
MZEH AR~ CVRRTIVIELT, TAL  Thb, BHEAL LTUTORESBT AT
F, RILEESR, RibF% v, B{LER, fELEY Wi, 53y 7 avE—x v OFAOFREM:
SAET I G IZARBNT, £F 3 y ZTART Y v wEFE LIz, 2200 F T, B I OGT2KH D= v
ITINR=v o vDEDEHITHRDE LT E0%H VT AMEER L, BRRITERY®RAL,
~tz, 5500 % 225V /7B IRV O VT A+ D
. BLERIRIRVFOERLELY, &% HBRIEEST -, BEEmAESLF LT, = —
LERERT7 Y v 7 OBNERERMEIR, £ B =R m =Dk 5 IS EMEITER OB AE
GRBEANT Y VI D5~12% LT 57, noLko5Cisstc, BEVERMEE LTHEAT S
2. T3y IBEMEEFE STV v DR T DI 2 ANETe STV EBM, WRE, = A P
i, EEBESTVVII0LEN L5, BHECIto o, EAEN, RSN YR L,
3. X7V VIORKIEEE), 53,2 Nz - v v DR IO ERT O
BpTiel, TV VIOFNC L HEERKN O BEMER LI, SEBMET O A X — ¥ oMo

Z, ' BREBA D BRI BNL D, AWIRESD, 3, MR
4. &7 3 v 7 EREMED Far 3R B s BEH M A HENL L,

L,1366°K F TOT7 A 3I+DEE, BRED1.8 88 — GT — 243 ; Garrett

RCHHLAIT 5, AGT GHENZ 19876 A% b - TRT L, =

5. HEEB&KH T, 2F(LERR<TY v DT 5 ACBNT, AGTIOI TS 3 » 2
b, 644° K T304 TEAM\W 2, BER T, {5 VARV IERWT, 5080 v v T

OEHSLE L Bbh b, AP RHEBL, 1204°C FTO 85 Ktz 54
6. ¥rAllsERGt L REFEE LETHLEND I3y I VOVTFAMCEY LI, UL,
B —HT, SBRIBCHRELMGETHLERDH B =
3. NBIEFIVvIHAREZ—E T2 ELBILMITI 5T, ZOMRBITINTAECEE -
88 — GT — 228 ; Sandstrand Turbomach 72 5 FEFTE O ATTAPHE OB F L5 3D T,

FAFHRD T —100 = v F =R 2/PNFl Y — = Ty IHEEND T — 2 R— 2 EE L
Zy PEDOWT, F—EVANREY FLRX®2 R Y — AV OBA%E, BWEREKONRE, v E—x
TER I BMEHEBCOWT, 5 I v I RES v FABRER ORI TFEORTEFEOHRE, =
HA—=R—7 v OWEZOFFITONTH#E L7, VO VKA E NIORBOGEEEM:, A M O SR

Mre, BEYUD OB, BIOa R iR FLABEBCEENS, BEAES 3 » 2 Hik

TYY e MEDOWTHET S, SBRMBHIBAL 5, BEE= VS VHELTaA F ROFHHTE
TEMTHD, VA ZEDIRWAESRIBEEH ENNBHDHZ ERRTIEDITIE, ThHOBHMN
TEY, HBIDLTDORT v FTRCETTH D BBETHD,
DEEZBND, —FH, €753 v 7RV ATHR ik, 27 3o 7 ABROB/IONBELHENL
KEWD, MR L E 2 A FTERCEWET v by, BEHEORHELEFMNAOTF —~dbo7c
Yy VRS TWA, 1990ER DT, —5 Ebh, ZLDBRIPEEL LA 7D TR
TERLEND L5 bEFHTE, &BES Wi E S, BRI E T,

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

BB A

4. EEXERAPTAZ2—E>r

1988 £ 33 [8] ASME TURBO EXPO i1, 1984
F57 29 [@ GAS TURBINE, CONFERENCE & 4=
CRILASVE, TAATALEADS [ EEELE
BTHEIN, TAATARAOILLEL, &
HBETOMHNEEDL, AFMBERDOZ & TIRE
DEEHI—ERbR S BT, 2BHNTIRIBAO
ANZEEDEHEECRD -T2y, £5 LIcHhThH,
WHOMEMWEI Y 24 ¥ Lic & DA FICTHHEN
%<, R VEHIRA TS, FLTH AL —E
VERL A ARCER T T\ D, ZHITEICE
MoOMETIREL, XHREREEDS5RD &R
LXEBLDONDH, BREBTLI S L
BRI RINTE D, Ax—F VDASEA L &
A ADBBCHEHLTABB &/7ch, Y4 YD
KWU > — 2 Vv ADEDTIZAD, KkEOHM
v AF VA ARk S0IF N =2FE T
EDOXFBRTH A EXHRT AL, 2114
A>T, BAR, 5, EfotttRpBETOE
Wik, MENOWEFICTE B Io A4 Ay — A
2, TTRIEE - T 5b EDOREflAZIT -0,

LB S PRBHS RIS A s fo W d Lhigu,

FEOELERAF AL —CVKBEE T 2y ¥ g
ik, FELTFROINV—-FTBET 5,
1) Electric Utilities & Cogeneration:+4 £ v > g ¥

(
(2) Industrial & Cogeneration e "

(3) Pipelines & Aplications b "
(4) Closed Cycles e 2 7
(5) Coal Utilization -- 3 7

TDxy s VEEEIHTHE18CKS, Th
LOMTHET S 2 LB L RTEETH
D, EAM BRI D—esin L,
o TUNTWBRNB 4L, By ¥ a VIS
mlicho s, MXPLDOFIHEEELI LT
I iy,

(BEFN 63 £ 7 7 20 HIERZA)

=FEIEWSDUET 1 X — #

PEERA A2 — v OFHEE, FEMCET 5
RFL, BIFEDOT F A 2 CHL, OREFRT
Hotze 5 Lk THEHINIc—D1Z, VA
Fv oy AL =B LTH,AEBRKFD 501F o
WERBDH, THITHIFREINIZGE-FTF,
BBC—13E &5t ¥ %, 150MW, 1300 C D
KEBER A X —E VT, a2 v 4V g
73K 50% (LHV) #8125 D THH, kKN
REH 0% ENEMESAHILIENZ EEFRL
Twb, TEIFHCHRETER e 27
b, A=V I PEIEITERES0R G0EYE
FC, L OEMEPBBRDmEEFEE LI &
w85 ESEHDRENTE,

501F 12 W501D5 2 BKIC LT 52, ZhiT
MW 701D D{ENOx R BE> A7 &, MF 111 D&
bR 2 BBANCIER Lic, BXABROERIC X
HHDTHDEDHRBETH 72,

FAERE L THARKOEEYEL v 7+
5 — o GE MS5001 vV — X DFRE DRI i#
MNBD, AT V- 2K UEINT 2.4 45, 22
KER 1.5, TITR142C O LATH S, B
WEBOFEHRE LT, V=2 A=, £V
FL—T 2V, BROJWDLEZATHD
DTHICLTHEFAEEORETIE S, %
7z GE OB A CHREDFEE T L H 5 AKE
AZEI STIG LM5000 DBEfRTIiL, ~ v 7V vEK
3ERIC, D TRAERKE 1006 BAIESLT
ANEAIN, B2 32.5 MW 5 49.5 MW
i, BB 36 % 25 43 % 1@, NOx i3 225
ppm 25 25ppm I & KR MEEm EXAE S h iz
EHRUTW B, «

1IOMW#ETli2 1 % U 7 D Nouvo Pignone 23 2 i
ARDPGT 10%BAF L7z, TITWX1070C &HE D
BT, ERERLHEL, BGhERI34% &
DU 5 ATRIEECE N, F B A
w14 D) @hrhbbTEEr I 70 E L

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

CTHEEAAERICT 570, Hhixg—evo 1B/
A&, EfED 1~ 5 BgE2EC L, ¥ —
v 7R L ARIMREDO R LEET - TED,
B A 2 VDB AT 10~T7TMW O [ T 2sh 3K
1236% —EWHEDE VSTV AT AT B A
BRbh b,

F7T v OBEBRRE S LT, kS
ZFEBEIND, TEMPIICHA IRy A
P EBREIET B IASMW 2 v A v K31 70D
RENDHD, FREZFEELO T — AILFEBEOK
HEFAXBEBRLTWE, TOYAT AITHA
2—VE Vv ERRE—E Y, BN AR, R
TR R — B X, BRE LTH EFT
LWbDTH S, BFHAIHEBEENMEL, BF
DFBET 5 v b TIHEBSRIIFEN E R I T
Wiy, AFT VMR A5% HEEL TV 5,

FROBEEREEC X A5 A% - VORI,
SO ARF A E R G DOE © Morgantown
Energy Technology Center s 5 £ 412 ZEEEPF 50 %
FFEL T 5D, Solar, Westinghouse/Avco,
GE, GM, UTRC 75 & T IR OB EREE, F X
DCRR—KAS Y —IC X HEBERIET, —BREE
SBDRIZATIDA VT bRV =&, YA
myv eV — 2 EHT, CBRRNES Y E, TX —
EVICAB VAT AR, CWSIZ X % REEAER T
E, EBOLPREASRE IR TW5H, B
2500°F (1371C) EFEFrHEL, d LEMLEI L
HEART AEAR I 0 S ERRLE I D 2 L13H
BRI E 2L T OEDORF R
BO—o0d Livial,

A I NI RBE TR, 2 v AL VY
A I2NEBTD Ny VY ITDOHFAE—E VHEEE
Kb 3V IDRKE — € vBEDOREMSE DO
72 KESHEBIREE T 5K EBEEEY 1 7
L, B ESIE LA 78— R FHAZ - VS A
INERKTVF VA2 ALDOHEEE T, 50
MW D1z HPT @ TIT850 °C TEGhE 1
B EARBEINTWA, FleR I v Iy A 270
DOPFFR T, FEEED ASME 7 1 A TRHEI N
7=, Kalina Cycle 23 DOE @ ETEC iz 3MW D&
B v I nERTARBLED, 19894R1C12
REBFBOTEELR LTS, TDOYAT AL
NH,/H,0 O &EE I 70/30 DR AFEIREFIC X 5

R OE &

SvFR VYA 20T, KRIKTO=FLF—D
FIHEEEDH EHXERIC LTV 5, #I5HEIZ
3IMW & BT/ NI, 566°C OEEH AREIC
U, BEUXsIEIL25% TH 5,

7 a— R P94 7 VTR KKERBIK O A RE
TR E oo, BIEFBIREET52 = —
KRG A ZH AR - EHBEINES Y 1 2
LMD ERT20MW REEBHPHED 2 — P = X
75 v I &2 ) T CEEAF T 3E AR SEEE
DFEERLTW 5,

wizx - vogEibiesxt L TBC (22 —
T4 v 7)) OZRFEORENCONT, P& WTILE
2 204E M CHBI O FF AR EE VR 150 °F Lasia E LT
WisWA, BT 0014 vFDZ0, 2 —F 4 v
7LD A ZMREZ30TF T bhs, £
EFIMM TR ER L TR D, TBCOMAKIE
e AL, 2Ef7is TBCRMRUCRAT S
argEME R R LT\ 5, F 7 TBC O s THify &
LTtk @ Plasma Deposition 12 % L Electron
Beam Physical Vapor Deposition & 81 2
NRBRTS5FEUEDOEFMTHLEMNM LTS,

BEBRICESSBONNTHER LI KB A & - v
BitRE D, BEDOLVWKE D—HEBNT 5,

BoRFAANY 2 v 2 UEOHRB I RZ DK
Hl, B=x RO ECTEIFEIEAL, &
A —Hh =3, BLWEOBRIE NN, Tk
AA LR CHEENS LR U T 5, kE
FaRR CIXEZI It 2 E T D Do B HIRT 15
BOEEBN, HAx-EV, av_"f4 v 5L
ORI HAEA LT B, F/o NIES D&
B RRBEREIH LWHEELAR LTS5, L
LIDHRZLES>RMET S L1TBb7v, &
SIZFI UYL SN — AP T A DT
Touds, LEIALTLABHTHS.

HADAL— VT4 FEHEOERICITE R
DAL, Lk — FHRZ—E VIZRE S
o0 OB EE ZT s, ThiEhD
DO RFMBLTHD EEE LI,

MFROFBELREEZDONWT, £F 3 v ZHA
z — vl LR L TEER, TBCIZ
WEosTe b B, REGH, av AL VYA 2b
WCITAEYE, K LEHNCAERRD 2 - v E
w23 B M E R E OV TREES L,

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

B oM oz

Ul

5. FAkEd L UERREIRAGR

Combustion & Fuels Committee ® & R v HIZ
IBAYE v a VORI T, #E D OREERIL
20, BMNELOREREIZILITH oo, EFITK
oy Vg VIETXTHE LR TIREVD, [D
e SRR ILOFLLBEVE L THEAL TR S,
BMXE Y DBETRTAD E, BEEFTIIKE
DNEBINC % < 188w, FEU LE DTS, &
72, OB L —HICHEDHZ 7L, FANAKL
HaHLTuwb, RCKEE, »rxrnthrthi
WThbH, A5 VEFRIBMBEELTVBHD, Th
Tav e X HARAX—EVIC LB NOy DIER B 2
LHENBETALDOTH o, THRBEDSH
2 AMLSRT I A A% —EVIcEET 5 K&TH
Yubh (kB h — T E 2 kg, ERBHDHHDTH D,
XC, REBBEINCE TAHRS EKENSTRTYES

AIBREETEW R £ F M

P EDHTWD, BKDOKETIIAEFO LT
5IFEFRN S\ EENTWIDT, WX DEIC
SR LT H % Acknowledgement %X T Rz,
158mDOM, FEILESECT I AT (Bd,
28 (BOREEZEE»OLOTFEIBIEET)
ThHYH, EFXOFFABPRLEMTLOATV S, W
RENCIL, =F Y v 7, BRESHEAHERE LTIR
BEuwEBbhi, 2 hEER, RBBZETS
S E T EBRAEICH N £ Bbhic, R 1L
FRAREFEOSHERLTEL ., M, BETIZD
B, T B RSNRLEEERL, SR
¥, REOEDISE, REBBISFEL LT
S L, HRBEDO MLV Y FO—IEHRE LD
WINTR L DTHEA S, ?
FIBENELBE-TLE T, ThHEFE S

#1 [PREESRS T OVBREE BEGRER LD
. % % B 4 & HE REBEIL R
2 v vV g V g H o 2
* % im Eﬂ % ':F' k% ﬁ% WA %@ﬂﬂ éﬁ'f‘
4 1 5
pac] =4
1. Z=HIHE 2 2 1 @ @
e s 2 1 3
2 ®7VYI 3 @ @
3. PR oML %R | 4 1 S bl 5
S ¢)) @)
. . 2 1 3
L FE 2 1 5 o
2 1 1 4
> I/ I
5. BEx AHIHE & 1 1 1 1 W D
. 1 2 1 4
i
6. JpEBH 4 D )
T FEAES o 1| 1 R 5
15 9 3 2 29
18 4 4 1 1 1
® ®)

() AL, £EZOZE GERFR KX 2RREERT.

(FEF0 63 4E 8 A 10 AR A

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

&, WRATIT—HHAD X 5 I AFttk, = x5t
KES -, REERENEL O, &ESHHEEY
A Ui e e, FEMNAL %L,
20, MEERHLUVWIARERIES »6Hh5, &
Vo TtBHAENT, EhE—BICHECHRNTN
ERS TR NTE BB, T, ULDX5kiy
RLIBDHLD, BRICAIAZ L0 b5
T, BREEOFBEH TEIRIhL T Ly 7 2PN
BN TERNIND T & BB 7o,

1. FLS RS

Solar #f: 25 B 2 A O K BE M I A £ © Water
Piston Propulsor BRBESR 1%, KF Flc Otz - T
W7z Water Channel 23 [E#x U BREERSHE T D A A~
(B U 7o, BBERR O miRmESs 2 (1922K, 225
psia) & X » Channel FOKBFHLHE I Fh i
IOHEDEBLHDOT, BREBRORMESE LTI
FEJIZE) N (600rpm, 16 Channels T, 160Hz ,
+20%) DBBEDLEME Y ~NLTHB L LT
Ho T AP ENTHREERK 98 % 2T\ 5,
Lucas #E23BHFEHR D2 BB 2B )1 361,
B—x v VvOM%El, 7514 -4 - 94%D
BEHERDEANLBEROIHLDOTH B, KERE
HoOBRBES: & LT, BB E LTEBREDOD I
& (MENte Fo72v), 058U TS M
HE5Z ERTERIND, Lucasthii 2 & 7 — b
TRRBEZR T A FHABEL, 227 — LRk E 7 =
MR & AT L& D IRBEZS 2 33T (300 KW #&)
B Ui e N EWRERB TV 5,

2. HEHZXHH

IS VENLDHEERIEL, AV RSSO H
AR —EVIZTH NOx #3540
Botz, * 7 v X TIHIBTHERT 2 2 35 & 1650
MW @5 % 1000MW RN F A X - VIt k53D
(2 v "LV FH A 7105 E8DT) THD,
NOx BFHHE 5377 b v/4 (1987 4) (T D5 b
4% MHAE -V E) #3575+ v (2000
F) WFFBHELI(DTEDED B Sy 7 PG
MINTB, i, 72U INLOEETIT,
K, 2ELEF 2L, HBARCHLTRE
BEATCBREZ L, BIOHEORREL A H LD
PEr A5 & HaE &b, civil air quality regulation iz
P L 7s T s by, WS EEHTHEOM
RO AT 5 F — 2R~ 2% ¥ FREEH

ROHE i

THAH, EWSZETHoT,

3. BRBERCHRT

Dayton K% Ballal %25, HOZEDOREY B
LTV =2 LcBREED SHiEh B+ 5 &\
BRI ECRACOWCTOREND 572, Al
LDA (Laser Doppler Anemometer) Ti% + L —
Y FEAEE (10° Particle/s Ll 1), #ABEH T
bias error QA 15% LAL) OHIEHFHE BB,
LRS (Laser Raman/Rayleigh Spectrometry) T
(XM, Poisson uncertainty D&M H B = L |
1200 K LA ETS/Niko | B R v —+H o
B AERINBHZ &, LDA-LRS v 25
A TRIEFROEGE DR, FHEE/ EiEE
BFTROUTHrLCCEPRA IR, T
LSL (Laser Sheet Lighting System) 1% + L —
D TiCly BRBEEBAF DK & KJG LT HRRRIZ
TiO, i Z LR FATHIEF R & — & v PhEE
AW DELIR DI MAERE D AT RIS kM D b & L
TW 5%, Wright-Patterson AFB @ Nejad %3
two-component LDV # & v 72 v 2 2 D h
WCHEH L, K— efiLift® 5L OBEFE 1T - ok R
ELT, K— e T /VIZBED B B IR BT
AHET, EFVORRNPDBETH S LI5H L1,
Dayton @ Systems Research Laboratories ®
Goss %12 Thin-Filament Pyrometry & %3 5%
SIC (B2 15um) D7 4 5 4 v b &l B
HOFEICE ST, InGaAs DFF 7 & & »
TZE[H 5 #ERE200 4 m, HERE > 8EE 1000Hz D+ v
VEPIRFTT EDL, FEOHLWH,— N, Dl
BREZECKENA Y —v, (K Re BT K5k
BErxdhsSHHLT 5,

4. BEHXHIH

CDEA P E= o FIZ LT W2y, Laval
KD Odgers FIH A& — U v BRBERR D 2 £ —
7EEN =K ) BE (mg/m*) DHIBIBIH
TXEBLOELDOERICL DIBTW3E, TOR
BRALADECCABRTE N BERSTH DD
T, BELAE-IETHUEL, BV CARE
(FAZ — & CRBERR &6 L 7cRsR LU
CHh—RVREELEZONhD) OEREELDIC
FRTESTHAS, Y — RAK¥D Hussain %
, DB Y A L RS R BEICRAT R
Bt L, FRABREEIC L U TR et

Download service for the GTSJ member of ID , via 3.12.161.87, 203570530h.



GTSJ 16—62 1988

DR, B NOx BEH B D A 7o\ REES D Rk
FEREFA LTS,
5. EFVY

Textron-Lycoming # TiZ B4t AGT 1500 #&
Beds g L LT, B—RiE, BEWOKREHRE
B, 7Vvev ARMRIGEEED ®F L8 LT
FLUENT = — F&HAWT, HBKOMEL FHE L
T\ 5, FizDayton K%FD BallalZ it = = Hvig
k% Licff8 T, BEE, FRBEREOIK
H, ELhmX, Re A b LA, Skewness ¥ L O
kurtosis /% LDA X HH L CERI LT\ %,
CFDBIEDF — 2 <=2 L LTHHATHES S,

R OH &

b=

6. s

LS OMEMARRNZ D2y ¥ a v
TH 5, Purdue KFD Lefebvre 22 SST A% &
BT, ey VEBBCKERRM LSS
DBRBERIE DEBRA AW D L PR TRLT
W5, BREEREL, KFERE/SMD ST 5,
7. BREOMRIE &R

UTRCO =7 7 7 A MG PR TD, LDA%
(F L 7 M 7 Bt 0 A 6t W B, Southwest
Research Institute 12 X 5 HEJJHEHE & FH L
RrORIES, DIEDAR, BT DS OFHl (Aero-
metrics phase-Doppler particle analyzer, Malvern
particle analyzer) & F{ll (FLUENT = — V) 23kt
HINT\5B,

{EEGRT T2 8 DD Session T 34 §g D LA F
EK3hit, FESGRIDOWHRIZ,
o BYRFERIEIC O\ T OHET, BT T

A i) D) veevemnanesseseotonnssseeinissenniesnnnnnns 4 %ﬁ

e Short duraction test 3 & % i\~ 7o LR BE 4

Fy dy (D vevvnrernnnsrrnnneennetiiiii 5
(Prof. Shultz Memorial Session)

o IEER BV EMBICT BB Do 5 ¥

o B[O] h DBYREFGTINCEE T H L Do 9 ¥

® E@W%By%dﬁmcggj-éi)@ .................. 4%

TH -T2, Session® 121k Short duration test &
BrHCcBZEZXOFEHTUTEL LT
Oxford KM Donald L. Shultz ## D FEFE % L
72 A, C Prof. Donald L. Shultz Memorial Session
LA INTLDTH Tz, T D Session TILil
Shultz ##Z & 8 Ua> - 7= Calspan #® Dunn .+
' Chairman % %)%, Short duration test #{& % H

(FBF 6347 A 25 B ERSZAH

=HXELEWEDHET B K F E

W R T A BRAEE I e, X, il
@ Session TITENE LT & FMOBYREL W -
L DONEREREI NI ENEBRRDOW, BT
W EBEIR R OMELY R T,

GT —5, 125112 — v voiMagEir 5 2 58l
L BYEE O THIC O\ T O KRN K OB R TIPT
DFERERRI2EDTH S, Part [ T, 2 —¥€
VARDERENSE | BREBROBLECKE
BBy L5252 L, TOBRBOBICOWTUIYE
DR N ERBRSR T B, Part T TIER
Hhl ReBABBMNBICHEL 52528, &
Re T EHmELABKEVEE, BRENDE TIX 2
KTEHFZEDOBEE LD b RERBIREL 0D Z LD
WARBNT D, X, 41 V¥ FVvARRTA v
FUA LA LRSS, X EXAMITRR
BOREMNETLDZ &, ADKEIRA VYT
VATIRENNEEE CHIBEL, RTBYED
WmdsZ BRI TW5b, GT—9137 4
L ZEFENE O EFIFATE D BB HEIZ D T Short

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09. 38—



GTSJ 16—62 1988

DR, B NOx BEH B D A 7o\ REES D Rk
FEREFA LTS,
5. EFVY

Textron-Lycoming # TiZ B4t AGT 1500 #&
Beds g L LT, B—RiE, BEWOKREHRE
B, 7Vvev ARMRIGEEED ®F L8 LT
FLUENT = — F&HAWT, HBKOMEL FHE L
T\ 5, FizDayton K%FD BallalZ it = = Hvig
k% Licff8 T, BEE, FRBEREOIK
H, ELhmX, Re A b LA, Skewness ¥ L O
kurtosis /% LDA X HH L CERI LT\ %,
CFDBIEDF — 2 <=2 L LTHHATHES S,

R OH &

b=

6. s

LS OMEMARRNZ D2y ¥ a v
TH 5, Purdue KFD Lefebvre 22 SST A% &
BT, ey VEBBCKERRM LSS
DBRBERIE DEBRA AW D L PR TRLT
W5, BREEREL, KFERE/SMD ST 5,
7. BREOMRIE &R

UTRCO =7 7 7 A MG PR TD, LDA%
(F L 7 M 7 Bt 0 A 6t W B, Southwest
Research Institute 12 X 5 HEJJHEHE & FH L
RrORIES, DIEDAR, BT DS OFHl (Aero-
metrics phase-Doppler particle analyzer, Malvern
particle analyzer) & F{ll (FLUENT = — V) 23kt
HINT\5B,

{EEGRT T2 8 DD Session T 34 §g D LA F
EK3hit, FESGRIDOWHRIZ,
o BYRFERIEIC O\ T OHET, BT T

A i) D) veevemnanesseseotonnssseeinissenniesnnnnnns 4 %ﬁ

e Short duraction test 3 & % i\~ 7o LR BE 4

Fy dy (D vevvnrernnnsrrnnneennetiiiii 5
(Prof. Shultz Memorial Session)

o IEER BV EMBICT BB Do 5 ¥

o B[O] h DBYREFGTINCEE T H L Do 9 ¥

® E@W%By%dﬁmcggj-éi)@ .................. 4%

TH -T2, Session® 121k Short duration test &
BrHCcBZEZXOFEHTUTEL LT
Oxford KM Donald L. Shultz ## D FEFE % L
72 A, C Prof. Donald L. Shultz Memorial Session
LA INTLDTH Tz, T D Session TILil
Shultz ##Z & 8 Ua> - 7= Calspan #® Dunn .+
' Chairman % %)%, Short duration test #{& % H

(FBF 6347 A 25 B ERSZAH

=HXELEWEDHET B K F E

W R T A BRAEE I e, X, il
@ Session TITENE LT & FMOBYREL W -
L DONEREREI NI ENEBRRDOW, BT
W EBEIR R OMELY R T,

GT —5, 125112 — v voiMagEir 5 2 58l
L BYEE O THIC O\ T O KRN K OB R TIPT
DFERERRI2EDTH S, Part [ T, 2 —¥€
VARDERENSE | BREBROBLECKE
BBy L5252 L, TOBRBOBICOWTUIYE
DR N ERBRSR T B, Part T TIER
Hhl ReBABBMNBICHEL 52528, &
Re T EHmELABKEVEE, BRENDE TIX 2
KTEHFZEDOBEE LD b RERBIREL 0D Z LD
WARBNT D, X, 41 V¥ FVvARRTA v
FUA LA LRSS, X EXAMITRR
BOREMNETLDZ &, ADKEIRA VYT
VATIRENNEEE CHIBEL, RTBYED
WmdsZ BRI TW5b, GT—9137 4
L ZEFENE O EFIFATE D BB HEIZ D T Short

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09. 38—



GTS] 16—62 1988

duration & A F EEXHAWEREPITLOE LD
WCHRIC AR LIS DTH S, 7 4 L2 5BH
LA OBEZ R, BERRCERTEZORX, &
DA I LS TCHEETH S Z LT
%, GT — 10 13BRRBEHE / AN DZ2)), BnE
#EME % Isentropic Light Piston Tunnel (ILPT) %
ACTERMCHE LD THS, B, va
Sy FEDOR v VO ROER D D=y
BotnmIntensb, GT—111 2 ILPT #fHF
T —EVBEOBMRE, ¥ OEBE(N b O
B EEH A 1775 5 7291z Oxford K#HBIF L
TRtBEMR A BA Licb o THD, GT — 16 1222
REVZREIDEHERYFEERAI A 2~V iIcH
WHZEERELTWS, 225, COp;, ~V ¥ A
I Ex A CIBEBGBRE T, =RV A v
WHEIVEE T OMMBMRZE RO 7 4 v A EEIZHHRIT
DWTDREREZ/RLT WA, GT—1727 4 L A
BHHEWZ G5 2 B FIMOBRHEFRBOFE I > TH
Wy, ERMCERHA LSO TH D, HHMEIIK
SHLATRTCRERMBEELRBS—KTHLDD,
MEHLAIZLTIE, —BHAE,

GT — 30 A KHE & & £ B b DBYRERDR Iy A
EHEMET AR HCWTTFAL, F+ by bEE
TFET731 — 2, Teledyne CAET02 D &% — ¥ v &
BORMBIRERKIREL B LIcLDOTH S,
HEMEIL, EHLx — v vE % AV 7o Short
duration Testi X W5 Twb, GT — 351
s LT\ 5 S EIYREE O st i E sy iz D\ TRRET
LtcbDTHD, 2 VA4 ) JITPEBEER a1
mIesz &, BRERKIHEIETKAKE B
L, BOAE TR LA T2 ERBEX5hTW
L, ThHDORERIT, 3kt N—SENC X 5
BELEBEIA TS, GT =36 12ihtTRDHE
JAE D5 <, Gortleriga B 5545 O MmEBiE
T8 D BYRES O R X O BYR R O G HIKS R
ZARLICEDTH S, AIRILICIE, Wiy — 2
AubhnTuwb, GT —37T137 4 v A 5HZRE
WEEC BT, KEH L EREEROBE LY
BT 2 DB N D AR ERT A LD
A BRI DONWTERBRIICRA L DTH B, 25
ECOHWIERIZL Y, BELXYERT A1
DEKUNDO T AR D Z ERNTETH D Z &
PRENT WS, GT — 42 134 HBEBIRDOEBH

"

o
cu

CHEHAEhLE Y7 4 vIRHE, HBEREH LT
DEABRECDNTENS DRI BYEE,
K, ROWBIZE 2 %8O\ T ERIICH
RLICHDTH D, BREREINT—BC ]
KOHMEELS> 2 &, REHLARDOEIAREL
BEEERNE N ERR LT WA,

GT — 66 I ERMEHIC L » THHIhD 2 — ¢
VEORBREIC 5 2 5 EEH ROV TR
LichDTH B, BERIRIEFTEE c1xd LE(L
THZE (RKI0% FT) #RLTW5%, GT—
98, 9913 % — ¥ v B OBEREIC 5 % B4
Wi EEFDLhMNOFENZ DT, EERIICHF
RLIELDTHD, TOHNXTIE, dAFEANE
Tt ORMBYREYEMI LD &, FLTE
hWeBOLHBET TERTRETH S LR
BT, GT — 11213 19694F 4> 5 1987 £z 7>
T Oxford K CTrisbiic H A & — € V5
DREE R R DT, ILPT &\ 7= Bs 2k
EFaHHlD A 4 =7 Donald Shultz ## D&
Il xlcbDTHDH, MBEELH T 40
LAEHIOPTE (19694) A HHAED ILPT %
TR T B8R, BT R RO ILPT AW
oW OES RSB T b, GT —114 i1[6
L TWAHEE 2 b WO RTHEEE O FLITEVAE
DFHHIFER BT O TR TBYRZEC 5 2 5[0
ROFENERATRIN TV 5,

GT — 1554, 7 4 W 2 BHAA DAL D BYR
ESRTFEMCHE L REERE LTV,
GT — 161 ZME LD 7 4 v ALEZEED 2 ko
BB OV THERICEST LT\ 5, 3DODR
IEofeREH LR, 2 00FEL EREREH
LEECXRTHERT — 283 BEIRLTW5,
GT — 170 TWX7 4 VW 2 BH I NICFER E DT
85 L8 R D RETT 11 D BE FEAD R A RERANC R G
LTWwb, RET LAITIREBYEEIMEEI N T 4
W AEEIZ R RN E T, ek & BFH T
W, 74 Vs BRNREMTHZ EERLTWS,
GT—=1T1 @R 7NV Ay — )V DBEEE X — € v [EEE
BERORLENIFK R Y B0 TH S, R
tX Short duration E % B\ Tfrichbi, Eh
%5, BMREB BT 2ER I CERIEEITY I o
V=1t &hTwb, MEGEOFREITOF —
2% Oxford KD 2 RITEFIF — 2 F O 2 kG

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

N—-SfffEL K Ih, BLW—HEZLTVW5Z
LB T WA, GT —172 1% FR O HEE K
DEBT AL LD & — VEEEEG R4
U EHBEEROBECOWTEE Lz DT
»5, Oxford KZFDILPT EF| AR A BT EHt
THREXEEI® S Z L2 L EHEEO@REY >
Tal—va v I kERLHERGRAEE LTV,
GT—1T3 k7 A — Dl x — v VEE
DEFHRAAER LRI HDOTH D, HEEE
% FAuT, Teledyne 702 HP % — v v O[Oz B E
Bl h OBFHEZHH LT 5, REETIZ, ANLVE
EmHHD7T 4V ABIRREH LOFMIZOWT D
F—gREbhTWb, BEEOAR FOEAEI
HEEROCDBER EAMOMTER TS &,
EAHE EOBERBRIBARL D B ALETHSH T
ERIRLTWS, X, BhFHEMOERELEMT 5
ZERIDINODHBNIRET S LT
W5, GT =174, #AZ—EVED7 4 VAL
HADIGAZ B E LTRERNCEHEL S - T
& S MBI DR 7 2B & BRI L
b DTH B, METHNCIE LDV BV HRT
Wb, AR E H X It AR IS L SR A B
DHELABKE T &, EIRH DI —RR R IR
EOMTHHIEIRENRTWS, GT 1791
HHIhlzx - VvE[B D OBIRZEK 5 2 5 FI
AN EBTODRAE TSI DTH B, LIROR
Wk BT &AM R D PR DE IR A i LT
Wb, GT—1801Z v 7 4 v kD RFTEEER
A BT, FEWE L BRI IMB L= —
T4 v IZERCIETEYRE L0 THSH, W

ROH

i
cu

B, WMERRBEOENIFEE o R L E R
ETEECBD IS, OFERTILENYAD B,
GT — 183 i XFJEREmMMEMIC X » TA L BBk
DHNDS, THOERBYN & B2 5
A ERITHANT W5, FlELy, 7%~18
% (L X B -EEIZ X b, Stanton K & ¥ o
Boflhm L bwwfmd 52 L vemLi,
GT—188 %%~ vEOEMT E T BT 5K
NEBURZERE Db DT, BELIN2
g E T L, BRETEEZ T - T
Re #X N 5 2 5 E 5 HXT\ 5,

GT — 246 IR D H 2 —EVRDL
Vil DBMEE Y RPN LIcb D TH B, F
72 ) VAEEEYHCTWAS, FYET 4 HDR
FIBEZERIL, FvEF 4 D7 A2 b,
Fp o 74X, bhiiidD Re BT X » THi<
BELZT 5, GT—210 124mH1 v Y LA
DHWHDFELFARUL, BHAEL 7 4 V2 BHKE
A VeV AV MAHIERAH LGEHYEEE:
HODHEHRE B LT\ 5, GT —290 i3
EHAUEC I D, 1 v v P2V EERHIERA
H LS EI RS e B DO IR 2 JIE Lo R
DWETH 5,

Z D, “Toward Improved Durability in
Advanced Aircraft Engine Hot Sections” &L
7z Session TNASA 73 KE D Aeroengine 2 — 4 K&
OWFFepsBa & 5 ERIED CEHOST 7 r ¥z 2
F DRIEDMTIcb, £DOHRT, HiRAHEIEAM,
HBHBHCHER IR TS F — 2 ROBUEEE
FNDUVE 2 — EREERRSPRE ST 5,

7. WIFRX2—E

NI A & — VB LTk, Vehicular & S-

(FEF0634F 7 A 25 BIRF=FH)

FA~YF - BHI F B

mall Turbomachine Committee ® 3 &1, <A x
Ml vavEahdty v VT I2HX
NHEXINT,

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

N—-SfffEL K Ih, BLW—HEZLTVW5Z
LB T WA, GT —172 1% FR O HEE K
DEBT AL LD & — VEEEEG R4
U EHBEEROBECOWTEE Lz DT
»5, Oxford KZFDILPT EF| AR A BT EHt
THREXEEI® S Z L2 L EHEEO@REY >
Tal—va v I kERLHERGRAEE LTV,
GT—1T3 k7 A — Dl x — v VEE
DEFHRAAER LRI HDOTH D, HEEE
% FAuT, Teledyne 702 HP % — v v O[Oz B E
Bl h OBFHEZHH LT 5, REETIZ, ANLVE
EmHHD7T 4V ABIRREH LOFMIZOWT D
F—gREbhTWb, BEEOAR FOEAEI
HEEROCDBER EAMOMTER TS &,
EAHE EOBERBRIBARL D B ALETHSH T
ERIRLTWS, X, BhFHEMOERELEMT 5
ZERIDINODHBNIRET S LT
W5, GT =174, #AZ—EVED7 4 VAL
HADIGAZ B E LTRERNCEHEL S - T
& S MBI DR 7 2B & BRI L
b DTH B, METHNCIE LDV BV HRT
Wb, AR E H X It AR IS L SR A B
DHELABKE T &, EIRH DI —RR R IR
EOMTHHIEIRENRTWS, GT 1791
HHIhlzx - VvE[B D OBIRZEK 5 2 5 FI
AN EBTODRAE TSI DTH B, LIROR
Wk BT &AM R D PR DE IR A i LT
Wb, GT—1801Z v 7 4 v kD RFTEEER
A BT, FEWE L BRI IMB L= —
T4 v IZERCIETEYRE L0 THSH, W

ROH

i
cu

B, WMERRBEOENIFEE o R L E R
ETEECBD IS, OFERTILENYAD B,
GT — 183 i XFJEREmMMEMIC X » TA L BBk
DHNDS, THOERBYN & B2 5
A ERITHANT W5, FlELy, 7%~18
% (L X B -EEIZ X b, Stanton K & ¥ o
Boflhm L bwwfmd 52 L vemLi,
GT—188 %%~ vEOEMT E T BT 5K
NEBURZERE Db DT, BELIN2
g E T L, BRETEEZ T - T
Re #X N 5 2 5 E 5 HXT\ 5,

GT — 246 IR D H 2 —EVRDL
Vil DBMEE Y RPN LIcb D TH B, F
72 ) VAEEEYHCTWAS, FYET 4 HDR
FIBEZERIL, FvEF 4 D7 A2 b,
Fp o 74X, bhiiidD Re BT X » THi<
BELZT 5, GT—210 124mH1 v Y LA
DHWHDFELFARUL, BHAEL 7 4 V2 BHKE
A VeV AV MAHIERAH LGEHYEEE:
HODHEHRE B LT\ 5, GT —290 i3
EHAUEC I D, 1 v v P2V EERHIERA
H LS EI RS e B DO IR 2 JIE Lo R
DWETH 5,

Z D, “Toward Improved Durability in
Advanced Aircraft Engine Hot Sections” &L
7z Session TNASA 73 KE D Aeroengine 2 — 4 K&
OWFFepsBa & 5 ERIED CEHOST 7 r ¥z 2
F DRIEDMTIcb, £DOHRT, HiRAHEIEAM,
HBHBHCHER IR TS F — 2 ROBUEEE
FNDUVE 2 — EREERRSPRE ST 5,

7. WIFRX2—E

NI A & — VB LTk, Vehicular & S-

(FEF0634F 7 A 25 BIRF=FH)

FA~YF - BHI F B

mall Turbomachine Committee ® 3 &1, <A x
Ml vavEahdty v VT I2HX
NHEXINT,

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

1. INRILETER

Ceramics Committee & DHfgx » v 5 v T,
5y VEEMERRCT T A v vEBE R &
UM EERE O RME V5 2 & T, AGTI00
Ceramic Components (Alison, Standard oil) ,
Turbine Shroud Ring ( Rolls-Royce) , Axial
Power Turbine (Toyota) 12D\~ TESEEMEEE X
hic, etk& LT, PIFERE LR W To
HDT, BT - N RO TRENH
Tuie, REEADHMASDEN LIz, —F, H
KB D DB~ DERHRPNC R T iR LT
WHEDHESKIH=HY, HIRCE -, bE
Th, €573 v ZFAX—EVHROEE S »
CxZ FIMEE DT, FEMOMAENS LU L
DEMBIFRFTE 5,
2. NEEFTIvIHRE—E

(GT—228) Tix, 5712 - vDTiT k
Hiext L, —o0RHAN IR TS, —DIiT,
BigErs 2y 7 ADHEM, U, HHBIUES
HROEMTH B, HEEE Multi-alloy) i,
Bz BEES o RSR 44 (Rapid Solidificat-
ion Rate Alloy), ~7 &L IN100 D¥p3K 2 & /1,
B DOELEATRO—HL DGR LB
O xR T AF2— 1DA¥ KA ZANSHTET
Wb, RIITTFERB IO FOREEROFHEE LT,
SFC, M), WER, a2, FRHECONT
BERINTWAHH, BRATI, L Hkeo
WIS E ST U g,

(GT —223) 2 AGT100 Project, (GT —243)
1t AGT 101 Project &>\ T —KkEKKRTCHEE
A2 —EvoORRY B LT 1979 FICBik,
S FEMDT T lsbh o —FnER DO EMBHIED
BEIREINTE DY, ABWCE, §F TER
REINTCHELTELDILDEI ST, H
L, (GT—243) T, ZThIEFTCOREL N— A
W LT, 1987T4E1 D 5 » FitHT, Bict 7 3 v
7 Effi R BR LB 3 v 7 ADRKG~
S TIAVERERIEDLH T EEHESE L ATT-
AP (Advanced Turbine Technology Applicati-
ons Project) OF# & — 4 o FHAHPALNZINT
Wa, Thbid, 1) KEAREGEC X 2 H6H
E TR DB, (2 NDEFEDOHFE, Q) RitF
HOAFR SRR, @) WEEBEMORR - &, 6

HOM &

Tl

ik F o B, TH B,
3. JEIE—E L RE&

(GT—85) Tix, EMHS AL - v DHBE
T VAV MIREIERT 4 V&Y AT A DBERGT
OWTHEIR TS, K7 4 v xfHICX
h, REkobo bt L, FHARERTI0M8, &
FEHAT1/3, MABETA0 % DOWMEER LT
%, ABRAMS M1 sk #EEXE) A Textron Lycom-
ing AGT 1500 iz bA¥s S v, BERIAKXF = —7 D
FEEE R LV TH A, =V o v AN EER A
oA EHEEE FS AN T 7 4 VXBHED
VoTEY, MHEAKE~Y v 2k bEKERS
BB T 5,

TAHARXDT e b x4 TEREE, HERL, A
T4 NEYATADEHMEERLTD, T,
FE VAV N ERBEASY T T 4 L2 DFEMR
Hremz, v A5 2DAEZTFIZOWTEHRRT
W5,

(GT—43) T3, FRAREZ—EYvdFRLEE
ik E (ABRAMS M) HABISI > AT 2122\ T
Ve o.—, MEOMBEC AT AL AE - VD
HEeLEDT, HAER IOk EHE o
2= A DOWTELELT WS, HiZF 4 —E1=
VOVEDHIZIAT, FRE—EVDVALT D
FORWBE, BE, H)— b2 e, (KEE,
IREVE, WAY, BERFOEBANE L LT,
SFCIePRTHBAICTITH EL, MEMR L LT,
HAZ—CEVIEITHAH ERXTW 5,

(GT —38) i, 110 KW EHBH A & —
VI E AT A i A RS X A 2 D B E DR
BRI OV TRBIEFNTRE R YRR LT 5, #
LTz, (1) BAFSOHADTHRER—F
(§3), 2 HEC X - TREIELT 2 GEE
) o= v LTWS, FEERTIE, B
AZOH O THEEEDZEIZ 8 % &7a - T 5,
b o LB ETET S L MEDBIERF DEEIT
EBHLLINCTEHRL TV B,

(GT —191) i, Daimler-Benz CHRE I 17z
HEEAY A % — € v AR O FEFH LM
ODS -Superalloy (B{t4 4 Him{t-&4) Dlncoloy
MA 956 & Inconel MA 754 2 MER XL T 503,
ThoDME% EAEHEE, HRBEHEN, Mk
ABAEFICOWTHE, MEBHBCHLE L DR

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

Med bz T b, MA9SE IZERc KA s, R
HACE L TR D, PRI 1300C OH A X
FTZELTESH, MAT54121150°C & TOEILS
EXFHY ) o FEIRICEBLTED, 71 E=y
7 8 A, MAR—MO002, 200, 247 X » & [EH S5
m, MM Ry, $F5k, SIEE DKM E
HTERELT 3 o 7 AP TESLERELT
W5,

(GT —282) Tk, IEEHEHMELZIRT L2 D
IGTEOBEWET I v 75T E—Eva—2&
DEHAM I D\ CHESRFIEZ VT L T
W5, ARERIEC I BEILDVSVORE, B
FEMEMEMT & L€ Weibull AR5, E£r— % Dm
BT A NND 2 5 7 OEEERT A — &%
KRoFEGTFUCHER, BYRECHT L7V —F
EXOHRIZOWTHRNSE T WS, & —F
F oy — YRR — 2 LTI, 900°C BE DR
B THRIENEL, 7V — 7B I OB X
LDEEE T bE XL DMLENDOT, EhHERY
A LBCERCHEI TS A, TIT 1350 C
BE®HITE - ve— 2 LTIESICHT
WHERETH D, L —BoOMNERMEEM %
KT HLERDD EEMEINT V5,

4. NBIR—RT Bl

(GT—1 Tk, BpREME DT » TERhbw
BEBEN T 55 vE VAR AL I LR —-EVIT
AR E MR, ©OREHE& & MBI oW
THELTWA, ARFEL LT, Zeh, B
Ve, BB NERNEEELYERL T,
CeFly, CsFpiBidhcunwb, kD7 4 —E L
= v VAR D 2 — € vl ke T ORERKE
Z—E VIO B HETELLRTED, &
HITHES v — A BREHDORBEIC OV THEBINT
Wb, KOS TS, (1) HEx—Ev
TERBEE LEREO D 2 EELTE, KFEW,
2 EXBE (0.5UT) T3kt L s5H
BT tit, 3) FAT—FTFIova v ITLb
BEAYR/N, @) Ae— FAVNEWOTEERES
DRELIeblen X 5 ) VxR d, 6) kD
BEA A & — ¥ v LRI DLNE,

(GT—8) Tit, E7 A7 D s~ vHE

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

HH

p={11}
cu

FIOBIPE KL & B E WD\ T DR R
WTRRT W5, RBHEHARFA -T2 7 4 LDOR
% 3EHEOBRINCOWTRBEE T TW5B, F
BETO=F NV - BEARRBICHE Y 52 5 1
NG A =2 bL—=) vy CEITHDL, A
AERBE I NS5 L& - kiBkL =31
FREBED NS 5, (K7 A2 PRIZ X DA
TV a7 OfEIN & QISR OHEK Dbz
TR NVFRERNKE LS Ieb, FHRTO=F L
FHREY 52 5BERANE TR & te/s & DB
THEX bR TS, i TOG= 2L FHRER
B igimiesE, 7 A2 v, o~y ~$, E
WTORARBE L OB THEL LN T 5,
(GT—=2) /NMlH R & — i, FEEEOSIR
X BHFRET, @EEEROER, HEERO/
L LEEFEIT L AT OB B 4 B DM,
30PS 7 S ADHAZ — VIO NT, &H ED
F L BRI, B X0 T e — AR LB
7 v 7R (30% 7 v 7)) ORERKERICOWTHRE
IhT%, FEgE LT, JENH38D 1S
vTvavT vy, BEERTREESE, 1BT Y
Tz -, EhEEH96,000rpm & 1 Bl R
BT 12,000 rpm W FEIC 1 B 1THRA € 3,600
rpm D 2 FEEICHE, B A ST, RN,
74 — XN, JP—4, JP-5 %A, SFC
465gr/ps « hr & 70 - T 5,
(GT—102) T, ABHEA = v 2 VICHRA X
NBNPIRE —RF v — 2 5 DAY v — LI
oo Trmiz—EVvoRRBCET, kO 3FEHE
DA & — € v &L OBWEELB R Ih T 5,
(1) ®VvZZ2 =N TH(HOVL VAR — )L
%, 2 B—DuE7 7o A7 r—-LF, (3)
P ANARr— EBYHEIETS LT S— VI,
MR, 2 AL, WAMNTERETH 5/ 5 —
RF ¥ — V% TEAZ 2 — VERGIEHT A0 & D
BWLIRITHAHERBREIATVSH, TDOHK
X, fERDZ —RF % — 2 ITHNX, m— 248
T10%, BHAERTIAT S O Lich, K
AMT, TOWREDOR EVPMRIN TS, 58
DRFEFHCOWTLER IR TV 5,



GTSJ 16—62 1988

LU

auli
(@t

8. HERUIERHER

1. 2 &

4 K4=1Z BiF 5 Structures and Dynamics
Committee FHED £ » ¥ 5 Vid
) m—ZDREET 2T 4 THIHE
) FEEWEIIFTERIEYE (R VEEHR)
) RIS RRGET & FF ar S
) BROERE L&A AT ARE)
) 77w x EmEIRE (1)
) " L (1)
DEDOTHB, ZDOR, B)KXUV6)1X, Turboma-
chinery Committee & Ot & 7r » T 5, 4
W74 & LT, 4 RIDHER OCHREYB RO 4
Ty YaVEHEDAKEELTELT, ©OK
LWHRTH -7, Wi - BB R D 3w STH 2
PCHEREFA LTV o TebDREh s TcB 0D
BHBEMS LA, BLUAFIFZ L L TAR
D E D - 7z Aireraft Committee ST iTHIIC ZEED
%\~ Ceramics Committee I FEEE MR E A
Whicb oL Bbhsb,

DT, €y >¥a v THERIWCEIDOBMEY
WET 5,

2. R—RDIRENET 7T 4 7HIH

Aty va vTiE, »—2REERZ DR
BT LDOMN3E, ~F vAEMCELT?2
B, =7 Fy MIZI O T1EBELE 6 BORXL
NFEFRINI, GT-200TIX, = =&Y =T b=
L FIEBNT, AL e —20FEEIC L 0 AETS
N ERENC OV THEBHIT 2T, KBRED
WEx117e > T b, SOFREMEDLEICH
FZ I BT 2P RAEDH T OWTIE—
HITEL, TOHEEOEITIZr — 2 NDOESTRN
DB L DIALBERDDH L LT B,
GT —2531%, BAWmDOY 277 FRSEY VA
Y= BDWAEY — 2 IR TS — & REE

(FEF0 63 4 7 A 22 HIRRaZAH)

A BHEETRG A H i 4

LT A5k E LT, MR IFYIHEETNCT
DT ED, FTHIMDNS I RICENTHRT
BHDHZERRLT WD, GT —T73 Tix, Er M
L BRic A 5 BRI R & 5 BEINEY iR
By ) v Lk T 7F o =— 2R
WCT7 27 4 THIET A HECOER LT 5,

PaizEF v e — R DWTITIn > TWBA, fi
EHAAZ -V ~DEHECONTE, BEE
R ED TS ED T &, GT—175, 163133k
AT VAR THmXXTH S, A Tk
r—RDAT v AERRE, {EROSTETREINR
HEE DT THERBEED T B0, ThicE
bARY I B E LT, [OlEr — 212 vy
PERE X TCEDIREGDEEZEREEED DT
Bl Tuwb, X, BEITRHPELXHETS
FAATDRS VY I7O—FEELT, F4 A
2 % 100~1000rpm & CTHlEE X ¥, FOEE)
IWE XL, TEAECHHOEER T T
Iy I ADHREBERF DT 4 A7 W BEERS
L, MYEEREDEDLITECODVWTHRELTV S,
GT — 1683~ 7% » FMEHZDOFE, JEHEICD
WTHRE LTV D h, SlE, <# & RRRChHES
NICBREFHCRS T, BRI hEHELT
BOBALEED T, 5%, 4R, LB
HEATHWS D LRI S,

3. BEFRFTRUFGFM

AKtyvya VTILIBDBIDFEEREINI,

GT—261 3ZFEHE Lich DT, BifrHT
LHERXT -4 ¥EHTHF3I-30=v 2 v
FEEsat R O BRI R LS LoRES

Fle ZDHFRICDOCTE LD LDTHY, il
BoZitosELtithiEsgwTthsb, GT—87
X, =2, RATF—2EOREK—-LVELTHY
AL vE—B I —LESEY VAT —L
D 2RO, KM YT - T 5,

AVE—8 o 7Y —=LDHFNRY—LERIZE W

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

D, REyZEMOMmIHI—R—ED D, &5
DR —R=Y VFICFHIET 5 LE DD WG L
Tuwb, GT—105TiE, # A& —EVEORHER
AFBRCOVWTRRICLDTH S, BOBEFIRE
Bamg&itL LT, BEXALSE, BEER/N
L HEEYBENCRD S 7 v 75 2% NASTR-
AN L ABEHLETHFE LD DT, ZhARKEH
I DI AEM E NAIVEEANC S ERTH A
5, M, Mty v a vTHEBFETH -2
GT —3161%, F— 150 APU=v Y vDx —E Y
F 4 AR OCTRANIEHDTH B, HE
WX OEEPILE T 5T,

4, BEFREBRUTL2ES AT LIEE

Kr v va VT, IREFRGTROERENILDFD
FHAEAN ISR U CET 4 RO E S i,
PRERETBIR T, GT — 123 © LM — 2500 #f
AH AR —EVUREE< Y 7 AECTIREENT
IS VCEBOREFHECHEDITH A Z LG
LTz, X, GT —254 ik, »— 2%y AT
LADFCTE T, v v 7 b, BIZIMOBIMEE
B, EERBE Y WREG L L TEER/IMEEN
DEETFECOWTHRE S i, FHAEMTREE T
13, 9 GT — 149 &M 5h 8 (thermoelastic
effect) #FIA LcIB), IREFHAIEM 23/ S
iz, B GT— 113 TREER I A2 —E VI
B B BT D HEAT DU THRIERNIT RN T
Do atHIEMOESIZEZE L SDRHBH, LD
FREFHTEHALOEX BB LERLIRBELXLEA
TREL\,

H OH &

5 7Ty REABHELE

Axyva VT, SEOHBIUHRE I NI,
GT —56 1%, 3EEMBELXHT, #EITHCD
VTR R T -> Tk H, X, GT—89, 90
ik, % - VvEOIEEFRRABMERT LT/,
KT vy e it T3, v =—2FTBCIDEE
WHRHEL TS, GT—287T TRETECEH
DB DHEED 7 XN DIEFEMGE ST BRI OFE ~
3. V—Y g VE TR TWA, GT — T8 1383
W7 > VD7 T v XN AR 2B RN €
FAERRBLTWS, GT— 18T BT HIRPIT
BT H & - VHE, EMERICOWT, Z2HAREY
ERRCA T HHBROLEB DO ELRANTD
D, X, GT—136Ti%, @HEL7 7 v 2RI T
I T O FEMBB RS O IEETFHE RN OWTD
WENT I hte, GT —255 & Wik ERMGk D 7
59 ZICTALDT, IKILAA T - A
WTIEETHRK I DREER T > T\ b,

6. HEMNE

b, D THIISTREDDHD, Ly ¥
VOBEERE Lic, Bk 5, 4ElO
HEERGROE L v v g VI, BIEKEVD AT
AT IUTEFR T - T EFD, BHEY
AR — VSR MREDS < AT W ABLE
ELTHIz i EBDRE, MEORME S5, 25
Vo fo T — =30 Committee F4# & 7o - T
Bh, Thb DR L THBERDEND
77 —F LEbDNE 5 ETTETCHLIWER
bht, BHFDE v v a VTEHRECHH - T
fedd, Thbs b OREERE IO EFEME Tl
mLENL - TL B, 2201, ¥, B8, %
EF O K EFEAMNE OEEENS U LT BET T -
TLBERBbhA, £S5V EHML, SHROMH
meE LTS IT, %9 Committee DHfE L o
Va Vb o LML TR DOTRDHE VD,
PR & LTI Loy,

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

R OB &

9. ¥—AKBBOMRELAN

9.1 &Rtk

2 — RO L BT 2 FRITHE S
TRAT, 23ty ¥ 2 VIZb ) 1035k D CH
NFEINTH, TD5HD 60% IT < 2SR
BT AR TH B,

BUEMRAT OWFFEX, —HIIBEDOBH L3Rz
HERAW LRI BIC DL,
ZRGE|OIERE T, BRRMET - £E
BFIEWC X B NS i D EMSEINCER S h,
AHAEDIECEFC T - THBREE —FT5 2
LrmREh (GT—96), NS @ isIaER 0 1R
Bl 52 EREEI NI, T, WAHD
BLDOKEVCHIITC=AELR XL T Jameson D
RBEKTFOT LT XML HBEZHES| DA
17 —Binfiboh, BRESMEFHCHEINR
(GT —83), TDBEBM5ILLELEbh3H, T
Flogspim (S1 m) Lok g (GT —218),
FEMEME AR T v o » VRN R BH E O KR
(GT —62, 160), —frihiREEEERIC & 5 IFEHM
NS ##7 (GT —225) DL H 5,
ZRITE S O T,
Ta—Va VEDKRFNZS 7HRIT IS HEBR
(GT —139), MBI X AR mE LD 2
FHES|ZE (GT —118), Mac-Cormack DF&EH)
REFETEC I 5 BER X — € VE) - BE O
AHE (GT —248), WhBas: L R B o vk
DREW L HEEETEL — € vEI|DFZE (GT
—100) DOWEID 5,
FHERAMETE, REFBEREMC X 2
SetEE (GT—15), AREREC X % S2 Ik
MR itED 2 — v EERADHEA (GT—
275), HBEYEUEETRAT VY + VT O
B (GT—82), ~7 - r —v v I/ HORER BE
T 5 W REAE (GT —262) 255,

a2V ke — LT 4

(FBF1 634 7 A 25 B RN

FMAFETZER H £ H 5A

=% InBEFIFE T, Dawes O FEMEME NS AT
NEMREY|OBRERT & % & —Rkith 0BG
WHREADOF U HEH SN EROLE fThh e
(GT—=170) 127>, BEHABEOZTC BT 54
17— OFRA%NEEI L (GT —69, 141,
MY NS AR Oy SO R R
SO kI OERER LB INTW5 (GT
—80),

SEEAITFIR IR — € VICBIT B A DAL,
“Woux —evREIITIR, BEEEFAEOERLIL
SBEMRA w F 7 4 A (GT —151) 2fksEh #
5 (GT—33) THALATVS, EREIO=
I DOWTiE, AHAOFE (GT —110),
Re# & EFaLh0FE (GT —152), AhE s =
WBRESHORAR (GT —244), % — ¥ VIKEWN
OFELTREYEME & BT 7T L DO e (GT —226) 7z
ERPIRINhT5, FREFMNEOFEHC LS -
WREERE FD A H =X a i\ EGIFBRINESIC &
DXL T3 (GT—4, 19),

2 - VvRINOERET Z FMhOFHIICEET 3
Wb %<, BHREICK L TSRICHRERD
EXMA LIS D (GT—235), #HEERD £
H=RX AT LD (GT—203), LwmT &%
DEES7 b VOFENZ X b R IRh B #
Mrifedbd (GT—29), BRESNDr —v v 7%
iR IR Tr —v v 7L OFEERS O R TN
2o (GT—2568), Rhimhickiz+Lva ./ n
AR OB D L L SICHEHE S KRET
N ACTET v "MBOWNRLBIRENDEEY
FELHD (GT—188) 7 &nib s,

IDX5IE—EVEIZDOWTE L DERAR
BTbhb Ik RIL, #RAEX—-EV
BoOBHALEHER(CEHE U Tl DRI Bk
DRELE -T2 &, B X OBUEMBHT & D LR
SERALBEC Tl el ERNH B, LArL,

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

FERABR TIEERCLBELERII B ORI VWSS
NH5bH, Plziy, BOIOFEYZIFTHEE@MD
EBRBEOERSCHEOTTH S, i, B
B EOFHRANCBI LTk, M7 aliiss s & B4
Bicil (BTuWHERRhilic ) ovbLELED
SEENEES LS, Bt ET A LORIEER E 5T D
DIt ESREIEHRTHD, BWEFEOBAMS Zh
BOEIEET DL DL 5T,

ERETIT, BB - VEEmC KRy b7 4L
LB LT LA DD Y =« — 7 D& T
D (GT—233), 5B —ECVvOBEBERCTH v
P74 NARIPIALAAR—ALT, V=2 Lo
THEIIhHIBHBOIZHYASL (GT —
79) Te &, BWAE - v = — 7 FEMEI DR T
W5,

Tk, BB E LT, BEEREKE
R AIEAKE (GT—132), #sEWkEH H D
BTuwBM (GT—197, 291, AR D ER
(GT —32, 298) T AHRLH 5,

WY FERE BT B3 5 HERIBFF8ICIIR D & DAY
B5bH, “HRCEINCEL T, AOABEETH
NAHEEFEDOEFIMELFAS N, EEFED N
VFw =7 F =2 Ein AL BIRBRER QA
<9~ 1.4~1.8) BEFH IR (GT —211,
202) 135y, BEHHA < v ~E 1.61 OTAFHEEIC
BOTHA=T v ~ B — AFAREE X CDIHA
LI EOFEEENFAOh e (GT —306),

EREIIO=®ITHAIZE L Tix, Re 2 —
WP RIFTHE LR (GT —269),
B WM T O RIBD 4Rl s X AW TH
NfeWrge (GT —137), vkl EOREFZK S k
R AENLTF » 7 AR LV — X E2E LT %)L
DL E X - 722 (GT —265) 2\ 5,

T, BELROT E FMASFEM G
X v Ihi: (GT —251) 12, BAM i
BRE) »BERESOMESEABCRETHE
(GT —46), BILBRBI O =)kt e Bug+
BEMGORE (GT—111), WAEES A TR
OF) - BRO=RITHICRIFTEE (GT —
46), FIEBRREZIO =R iz T EAH
DEE (GT —20) BT L2EELH S,

RO

oujl
cy

F e, EhYREMEEE O M RES N BT E) O T I BY
HLUT, FHEURIT A DM E X R &S
vmBEMRA DR RS (GT —260), —®kifth & #L
WS L BT - r— v v SRR ES DR S
FHEEE (GT —68), ZRDOERER OEIIC L 5
VR B DK L RZEA S A O —EIBIRA D F
H (GT —57), %&Md$ & F W X 2FET FRIO
oD DOREEEARDEH (GT —216) 75 EDHRMA D
5,

FDEIM, 77 V2V VIERBITHAALF T v b
D LHMEEANDFEEX KT H I DFHET —
5 v 7 ORI (GT —54), 7 » 7 OY:EE
mEotewozr vy 2BAKROHRE (GT —
12, R 7HA~NY INLAL VF o — BT HH
eIk 5% (GT—31) L b
B5,

¥, & — FEROWRERLLOERITOWTHE
FnfTbh (GT—294), 2 — e vEF|DOHII
B3 &Y G5hO%R) O (GT —204),
A—bEVvBOrze—Y 3 VZRIET RERDE
# (GT—264), 52— VvEDODZzmr —~2 g v
LRETOFR (GT —224) I EOWELTH
nTuw5b,

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

9.2 FE.LBIMR

2 — RO L MNCBERT Sy ¥ a v
211027y a VEGEIATED, TDOS5HLT
EOBIRIZLLTD 4D TH -T2,

(1) Radial Turbomachinery Aerodynamics

— 1,0,
(2) Inviscid Flow Computations — 1
(3) Viscous Flow Computations —1

(4) Endwall & Tip Clearance Flow —1I
OB 1THR, Q2 1R, (325 2 8F, @A
LIRTH B, Thihcd & bl fhicE
DEHBTHLONEL, 2B L LTI
R B S TR LY ST Y L D M
EOOWNEEMAEEEE LTEH L, HAEDOK
HEBAELTETWHEELTAHILLTE
15, TOX5EILRDE, ZHRIBDOK
35% DB E B2 B, TDOHREKNE IS
&, 2wkiink Tip Leakag %4 THH » 7=
3D — NSEbT L EE&, 74 7 o —FDRE L LE
M, MREAEMC EEBIRT B L0, 8L OEDL
Lich, UTFTEh L ONELEHHRICEND,
43, 3D—NS i cwxihiw & K Tip
Leakage # ZB L RN E L Abh, ThbiX
3 WIS RN O R DRI DRI R %
BEEOBERBORC L > TEEETEREER &
T 5 E Wake S DA EIHA/PNIL, TONE
LEREH, Y279y FMIGEL e T&, KED
QRN E L —H Lz el &b, RhEx%
BT 5L Wake IO 2RIEhEIELSEHHLS
BEEZTUThbhbDE Wz b, TDX 57
ZOCATENIR O RBREREY 37y — A, ELE 27 —
25tk L7z Dawes D#4E (GT—70) & Eh 5
A, ZTOR, mOPBRENORIICIL Eckardt ©
MEYAVWTWSE, ThER L, Whittle
Laboratory @ Dawes % % ¢ Zangench-Kazemi &

(FEF0 63 4 8 J1 4 H RS A)

RO

muf
cu

7N N - S S NI | B o

WZEED S DTN K — € OREREFICH LTH
Mo Ay#EMAL (GT—103), Ruw—¥% R i
FHELTED, Rho 2 Kkithis X 0 Wake 4
RCHK T HKELFEEZRRT S5, BHTIEE
VA 7 VAT SEERICIE Rossby Hx —H X ¢
BV A 7 VAR DOREREHWT\5H, Hah b b
R a8 Lo 2 8k 72200 Trs DI b
HALTWwAA (GT—39), FikliZEB im0 T
AACEERCELETRLVWEDHRTHS, &
Dfh, 2®kth B L TiX Moore & D
Hamrick i€ X 5 5 WEBER L Rh 2 EE LIcHE
Fas s Licprge (GT —10D) 23 57, Thic
X T Krain 5280 RE LI THREHNO 2 KR
D Vortex 5V F TEERL T\ 5, BIEBENT
¢ Tip Clearance DFhHE % & F 8 5 55 DMl A7
BEREMORF NI E I 53T TH A5,
T DFEMIIARH I b DAE -,

Tip Clearance DLDEIREHAH 5 &L ¥ 2 F ¥
F A& oM EE Tip Leakage #4E UB X 5 1B

AoV, EERR TR & AT 2

2L, Tip Clearnce DfEEEIC X » TEEE 1A
PME T 5 DT Wake NENHEMNCE S & TEL
TWbHHE (GT-2100 ¥ H 5, Fi, Tip
Clearnace Z i F WAL I €T, WHsEL I
Z L, /IN&7 Clearance DI TIZZhE s & A3 K
ML 52, Rt ML TIREEID VLD
W& (GT—190) L AR5, bk, Clearan-
ce DFAEIFE O Tip DAME (LI HDTE
RIS TR B O MR R M L BEE O b, R
B, HERIOCEIREY /KOO0 eiksE
(GT—92) L RoHh b, & Dfth, Tip Leakage%
Fiz Licdh Dz Farge 5 0#eE (GT —210) 25
5,
Tip Leakage % % &% 31 FF [EHE T M #REAEE %
X 5 T3D— NS EITV, 2&KFthZ KD
“C Ghost Impeller D EERFE R & bt L7258 (GT

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

—217) H 250, Wake DB & K& I D—EIT
EXo5ThD, ThbDflic ¢ —wEr HV
27T, WD NS 2 LKAy 7 E ok
BEEME & TR TS (GT—67) A b K
B, i, HENSRHDS,, S, EHTH BN,
Katsanis O Z#EA C 3 RITAIC I Ts EEE Ry £
DF FHCT IR, MM #AT% Splitter
Blade % F >R EICH A Lic#e (GT —93) &
BB,

T4 7 2 —FRERDOEROHF NI EDLEN &
FEm 458 & PRt 36 X OMEREEEYE D A S
ZI2bDORENL5THS, PRELFT 4 7 2 —
FOREERKEDRREE T 4+ 7 o —FIEB L OAD
L H D ORI OB(L DB Y ERINTT 15
FECIL, TORERA Y FE /L DOE(LEFEDD
FTCEDH (GT—153), HimHCHIREL 7 4
7 o — IR LIRSS A L T e D AR
DEDNEENNEHICLERCKTHETH D, *
M BI1Z W EELIL THEY R &M%
52N B ORENTMVIEDL LOHBELD D
(GT—76), FWAF 4 7 o —¥F B L T
Straight Channel Vaned Diffuseriz®f LT > o 5
v FEERIDOFENCEDEHBRE Y AV, TR A
FLA V= OERMFT T ER L DR R HIE
L, M X sHhoagbdbiT-> T, LR
X# 7z Cambered Vaned Diffuser @ #5 R & % H
L, B & AEBC s D R D D8 — 2D
PRERIC DWW TR RIS LW (GT—22) b &
He LN EF UEEYEALDYTRTX (GT —120)
TElE K DG DR A A EE T 5 e DI KD IR
D I OROEBRERLFI AL, KEOBH%
Stable Spiral Vortex Filament D fF4E & BE&R2V
TED, MITXbY 259 Nr—v v roadll
75 E' 4T o ok R % BT Tip Leakage 7> 5 DI
N BB & T RIS BRGS0 IR B Y 38 0
QRN ZHBEL T35, ki o -+ hic
AT s b B o OPIR SR o e i & e
LAABICATED Vortex WX > THBEL & 5 &3
HEF DR E B 25, Tip Leakage BItRDHF
FeLPFRE LB L 2)kIEh b IEEIREDRR I &
LEDT L VM T A LIZ DI - TITL D
hhEhisu,

ROM i

KB LDV x FHCTGELA VY 7 ORRE &
Volute it HIE Lz 4E Tk, Volute JTD
RET RIS B0 5 IEMR IR Ui O AR B3R D
MO FLELZAR LTS (GT —95), Volute ® &
o TG TR (GT —59) #E 3 RouIE R M iR
PiEELLTE—FRF » — 2 » D Single B X
" Twin Entry Volute IZ 5 U CHEERFER & 5t
L, /s k2> Twin Entry Volute ®3%¢:t
KERLTWS, ZOMICHEHMISTZROFIREE
HEDHEBEH LTk — & £F 0% TR LI
Htr (GT—299), EXHLEBEEMBOMEE LY
RICBI LT RBADHA, Va1 A, ~FED
SR A F NI h D (GT — 34), Simplex B:% 2885
L LizComplexiEiZ L b, FEfaloBERE2HEH
B TEETELRE T DB S CTRBIWERN
BHND LS HEYSZRT S5 2 — 2 Hn
ToRGEERE (GT—134) Lt Aohs, *
72, LB ST DTIXCAD% HFE L € Bezier %
HRIW X % i % Patch 3% 58 & 0 IR
HERIELHEE (GT—60) 55,

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

9.3 EEFRIHF

2 —FREBEELENEEL TSy v 5 3]
(Flutter & Forced Response) T, [BiEEhc &
b 78 5 B DAL BEEEN DRI AR ENDFE
KOWTHXEREL, FAEELDOEEENR
HBRND 2 v v 3 VIZHET A2 EB D
T, &2 —FEWoIEEEN (Flutter & Forced
Response), (Axial Compressor Unsteady Flow)
L (Secondary Air System, Aerodynamics of
Internal Air Systems) &2\ CRER CHELH
ETD, F—-FERO7 5 o &2 LIEEHEEIIE
WCIFEE RN B ZRINZEL Y AT 2B+

L5y Va VREwXIERLIDOLS>ICEEHINS,

oty v g VIEEWTH, - VEFICEL
T, BEFIBK EHREOTHREOMERENS
CEERTHDY, FEFHRACHALTRIAL Y
BRIV, BREXIEERNCHEECERTH
D, ROLNIRERFEZFRA EEBLICRTED
b ECRFLFRNZEITINE, F 7, Flutter
& Forced Response D X%k vty v g VTIZFE
K% 1 R @A T 2BOBLI TH - 1o,
1. Flutter & Forced Response

BRIERER, 7 > v & — CVIcBIT 5 EIIT
W, 77 v 2 OBEMNT, BEREOHE L+ DME

x£1 Z—FREWOFEEHETNICET S
v va VEREZRIH

Session( » v 3 VEE)
Flutter & Forced

Response (31 & 55)

i K

8

Committee

Axial Compressor
Turbo- 9
Unstedy Flow (76 &87)

Secondary Air System

machinery

Aerodynamics of Internal 11
Air Systems (17 & 41)

(FEF1 63 4E 8 A 2 HFERZ A

A

Ul
cu

2T HEMPIER s Hk

BB I,

(88 —GT —56) 3 BEhfiEMmEEA AT, %
Bl e FE e B D A R U AR ED B PR P9 T D B S i
DY FEEIT, BRI T AIEEEETII~D
FREBI Y A b, BT vy o A FEHRL W5
BRECRETLIENDAEERSLMC LTV B,

(GT—89) (GT—90) EWMEIE D AT v
Ve VTFEBRRMBRIRIIC X 5 T x — v RINIC R
AT HEEERI DERMNT A kT, FEME - 3E
KA E T AT, BRIUANDE) - $E7
DYy FH, BEINDOHEHADOEESLE LT
LTw%, (GT—287) BHEORMWEEIC & L
125 BE®E 7 AN OBEY O IE L B BT
L, BEEOCEB RN ORTZHSMC LT
W5, (GT—78) Lane DEF|HEHH» HETE L 1
FEEHEINEHA T, BEERE 7 > vD 7
7y ZEtEERITV, BUWIRDE-FD 75 5 258
RETHZEELH LML TWAS, (GT —187)
BIRENC & b7 SHBEEENC & > THEIF LICH
REINLBERK I ORM EFH %, EREk s
F—EVOMBFIDIAN NS 4 — 2 FFH TERB
KB SN LTS, (GT—136) (GT —225) 3
RILHEEHE A1 7 - HTBRE2EMER YT 5 ki
T, 3RTLIREBEZL ) OMIh LB T 52— F
R L, BEE7 > VEDbD ORI EMBED
BERRS7 7 2FRCBRICEAT 2 EEEER
Dafh L, 3WITCHREBELHIC LTV 5B,
2. Axial Compressor Unsteady Flow

T % Bt FEME B B 3 5 eI R B D it
DEHH, — 2 v 7 RERI%E D BB BT & £
RERNIME I Wi,

(88 — GT — 189) R Bylihif FE#a b P 08
BRI RA CRET HENEE R DD, 2O
Dl (REISEDRABERERT + v rigE LB
BENOERFHT v 2 VEBR) VT, Kemk
HFEAHOHEMBANOENEE &5l L THEHS

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

DFMIE DM HIT, TORFMEB LM LT
5, (GT—219) 2—AFRYxzy bzvvdD 10
DFEMEEDOA Ol 4 BrE T, EETOREMEL
R FE AR O FEMEBEP D Fl 7o it & B BGR B A
FIGTCERIL, 48t OSE)0HEEIEE 2 S
PICTBHE LB, TOEBDOREREEEE LN
NOEEEMEE CORBRE LB LT 5, (GT —
205) EELBENRTMEO Y — o v 7 TH
HFTHHEND I A - <o F v IREIT HID,
FEfie D R By 2 DRBED I A » = » F v IR
RETIEE) L TV ARRCIEAE T D EEIAR & £B T
DWHOXIHE, K 3 Brihit R 2 FV T
RTW5b, (GT =31 Whifgf vF a—V—Kv 7
DIEREFIR CTHRET HHFEREA % LDV T3t
AL, FOREEYHESLMTHE LD, THhiZ
L BWHAPEIT HIzDA V5 o — ERETUH
EWRARE LI, DS X HHMEHET TD
AT = NVDRERBEIMYHRL, &RV 7HRE
BEE2HDRBPERFER LTS, (GT —
323) L BEMTIERMABE DRI AE OV — 2 v I F
AW X - TH C 5 EMBREIORE LAY 4 BD
B AR TR LTV B, ZORE LS
IO EFRF LB L TELI&EL, ¥ —
v, S WIRERFE LIRS » FATA
U, = DREDOHEREIZRIEEE, METHKFL
TWAHIERRLT W5,
(GT—310) #E—2 5, F OHBERIC L 5
TLRBRBBRCEFRINSIEN S M RT v
Vo MERE T AT TRIEMBT 24T\, BT
HRAMT o MEREREETHEL LT, A
Py M X AFBLBHBREMNC L AFRL L
FOEBHRS Z EEFHESLMC LTS, (GT —
252) Moore-Greitzer € 5 /L & §558 U C il i [T #a
BEOREEILEIEA L BEMRT L, TRBISEE —
F ORI KBTI DK EE RS2 T %
LLbie, EELERERCETSM v vy b
B LEMEOEN LR —REMFIR O\
B BorTwb, (GT—231) HliEHzE €5
NOBEFBE RS COATAZ LI L D, IBEE—
FOBOBELEB AT 2 — X ITHT HIKEELY T
N, 2T, gy - v TSy
EOBHEERYEIT LTS, (GT —220) HEHE
BORLERED 1 DL LT, Tl . 527+ -

Download service for the GTSJ member of ID ,.via 3.12.161.87, 2025/05/09.

aujl
cy

R H

F ¥ VAN L o THER S B BRI 75 FERR B R

VAT ADY -V IREERIEBEHETFT AL D

BT L, v v I REREYRRE LB LT

Wb,

3. Secondary Air Syetems, Aerodynamics
of Internal Air Systems

B—E VT 4 A7 DEBHETHEN DTS &
) v Ay = AHOMN D BIREREN RS I i,
(88 — GT —49) FRF-EDOMEhE (Risx &
) 74 A7 B DOWARD B YR EE 54 & B A
PREFTL TS, BEBIFE 47 AL —2 R
HERALDET, TOoRES M AVCTRESY
FHELTWA, #ES AN EERRE ROBE LB O
WRKEIRT AR VT 4 A7 EFNVOMR L K
XhCvb, (GT —4T7) Lam-Brehorst D k — €
GLtET VEAWT, RERIET 4 A 7 BOELIR
WA fRET U, BE6R 7 10 O BEME BT MG ) D -5 4y
A7 Rossby B AGFTHZ EZEHXPASLMC LT
Wb, (GT —292) ¥R DB 5 a2 1R
Z—¥E VT 4 A7 HOHN L BERZER & £ 5 UL
L, SEAOIEREOREABHBERCI DT 4 A
7 FoBERBHRAEE TS, (GT —61) WA
HHRENT 4+ A2 OLEHRE LE LVERTRAY
£ 5 AEEE-ER T 4+ A 2 D D550
Lk, BMHIBERXROESBEC TRD, EiiT —
2 EDR—FHEBTS, (GT—121) E&ic
VML D LHBELEBEORERT 4 A2 &
L7 4 A 7 ORFANOEMMEN & E 0BT T
AT L, BAEBILNKET VIXREEET 4 A 7 v A
7 A DBERBFMC I ETATHD EHBEL
Twb,

(GT—45) vy vAY—ILHDOHENDERTF
S I, ZRIUETEETAVERG, ke S
77 4 TEHEC TIRhEOBES kBT 5,
(GT—=63) T2DY—n1ZEjEEFETHI LY vV
Ay —=)VHDWIBE 3KIL LDV v 27 A% H
WTEHIIL, >~ — A ZRIADWHE D FEHRE 7
FARVA I ARIGHT VIS AGE, FhbD
v — VT OFIETITEY, £TOY — [
CRWTKEMBEBOBEREENAFLETHZ L
ZE S LTV 5, (GT —64) Biks — AW
Dy 3RITL LDV v A F ax HWTEHEIL,
Y VR DEHERER 7 b LA ARG



GTS] 16—62 1988

FYVAEELMCLTWS, (GT—58) 74 A
7 WA TR 7 4+ vEE T 5 MER%E
W7 4 A2 DYBEFHBADEHE O % B &
KB X BT O RIT, FRAGAT 4 ik
AR DORNDESHE T 2B X 2FHBH 5
LHELTWB, (GT—276) #ibr—> v 7'
AT bhtc s ZAupb, F—E V5 4 A2 D[

Ll i P 8 R 5 4 I T 50 R A T AT T T U R A L 5T T S T Y 57 Y 5 T 0 07 7RG 5 R B 7 B

ROH

Tujl
[

WA AOFRENZ 52 THES — € v EOGHA
BIXEMRH LB E, TORKOE KT HRE
DIETRHRIC D TEBREIT> T 5, (GT—
297) HEH A AR AN L 7z Bl s FI AR & & 1k
W DT O Ekman SERBHBE v R X,
F 4 A2 BWCHAET B TA = 7 ORI X
HRERFMM L T 5,

i 5 a7 a5

8§ A& & £ 8§ 8§

& &

et fEgE (b =) PTEE  #E (BREMIZERD % B Ghrisg )

BA e GFrRgkT) o —Bp (&t I B¥ (ELER

F BE CEED FHE RfF (ZZFEE T FEH W (ZEED

i H— GHED ermitk G AR ®&— BT

A ZE (ZZED AF e GHERFRD Fil #E GERED

BR —k EEED B 8B (SR A IEE (BRBEEER
FE B CEEED A 5 (HERS A ) IR AL (EHEBERD
B W (vvvbvRY) EHE O ER GRR#ID = BEA SZEED
FERELVIESEN :

g F @EKERD falg wme (RHEHFA) B Rz (URA~FY =)
FERE

tigg B GRR) A CGRER) Al EX CGREXR)

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.




GTS] 16—62 1988

FYVAEELMCLTWS, (GT—58) 74 A
7 WA TR 7 4+ vEE T 5 MER%E
W7 4 A2 DYBEFHBADEHE O % B &
KB X BT O RIT, FRAGAT 4 ik
AR DORNDESHE T 2B X 2FHBH 5
LHELTWB, (GT—276) #ibr—> v 7'
AT bhtc s ZAupb, F—E V5 4 A2 D[

Ll i P 8 R 5 4 I T 50 R A T AT T T U R A L 5T T S T Y 57 Y 5 T 0 07 7RG 5 R B 7 B

ROH

Tujl
[

WA AOFRENZ 52 THES — € v EOGHA
BIXEMRH LB E, TORKOE KT HRE
DIETRHRIC D TEBREIT> T 5, (GT—
297) HEH A AR AN L 7z Bl s FI AR & & 1k
W DT O Ekman SERBHBE v R X,
F 4 A2 BWCHAET B TA = 7 ORI X
HRERFMM L T 5,

i 5 a7 a5

8§ A& & £ 8§ 8§

& &

et fEgE (b =) PTEE  #E (BREMIZERD % B Ghrisg )

BA e GFrRgkT) o —Bp (&t I B¥ (ELER

F BE CEED FHE RfF (ZZFEE T FEH W (ZEED

i H— GHED ermitk G AR ®&— BT

A ZE (ZZED AF e GHERFRD Fil #E GERED

BR —k EEED B 8B (SR A IEE (BRBEEER
FE B CEEED A 5 (HERS A ) IR AL (EHEBERD
B W (vvvbvRY) EHE O ER GRR#ID = BEA SZEED
FERELVIESEN :

g F @EKERD falg wme (RHEHFA) B Rz (URA~FY =)
FERE

tigg B GRR) A CGRER) Al EX CGREXR)

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.




GTSJ 16—62 1988

0. &

Amsterdam&B#FRai D RELSBIHFFR IR
TRHBICEVT6 A6 AnD 4 Afchi h iR E
BEHAX— A — N ROBESE 2 —H OB
BRI, BindE 2054t THD, AR
HITE) | BIBERET L ZFE T.O_OEMS
Botr. BREGEERS A - vhbiiZeH
v oy, KEEROBRE . A O, ATl
28 DHIEEB L OBBRES L BT e H T OHIR
BEADHKOMBIZL - TR EBbID, £
FIHERAF A~ EVDETHH EVHFRT
FATWIE &, FTEBOBEBEIIET S
CIBEAEDELERF AL -V A —TTaY
AL v FRBEORERIC OWT R ILHHARET
LDRETREIT - T h BAEOH MBI OHLTD
5, Ol v o v ROF OIS A — H 3R
YO BRI, MHRPDOT VR FPTHD 3
S x FADFAZNEIL D, BBMND 2 —HITE
WT A PRI EDE) X AEEE TH h EROENL
DL OO D, WEERF A& — ¥ v OBHE
MELTEER, BHRENESL Tk D, GE
o FTF, WH/=% ® 501F, ABB © KAS,
Siemens/KWU®D V64.4 & H#ii - T & 7c 235l
BF DIRF PRITAA -z, —HICEMBEIZK
FEiic ERNERLC 2L 503, BERLMEY
ERL L CEMLEE ET R TREFCHILT
W5, EThHh,

UFREE A -2 ORNEXHTT 5,

GE# : FEERELLFHHEFTF (EE140MW,
24V F200MW) BOZDAY —=L7T v 7
B FIF (Alsthomth & SERBEFE) D X LB
pREEE 435 C R A AEIC T 5 DS KEHR (FH

1), # A& —EVEEEBEDEYRREFERD
Y- FELTOBHAYBT AT TH -7
Alsthom # | BREARARKDAR—AZ LD,

(FRF163 4 7 A 18 HIEMZA)

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

R H &

Tujl

7N

HIBEFTe M B R X

&
i

it

FR2

GE®R/FAZ—EvDav LV FH A7 LR
DOREBRIZ DT ARF AL LA TV P ET LR
HBLTWS, Ibicx —vvE, #-EVFR
A =, BREBRLEEYORBRR (BE2) hZdoT.
ABB# : Af 2D BBC# & A Y = —F v D
ASEA#REHF Lic&ttTh 5. BERTLMBK
Ox - VvEEETHHSIEKAS (46.5MW, %
#32%) PKAI3, Mar=v P vER X Ha v A
4V FRBOAFATHBIOEFTLVORR (F
B 3) BAbot., Fio PFBC (ARBRBEF) LS
SlLtcav AL v FRERCET S,

Siemens-KWU : 78 FA v ® KWU #1:3 Siemens
DETIA-TSHD, a3 VALV FYAI7LDE
FARKERRL, TSI Vel 4 (66MW,
% 34.1%) B WTUTHOERYEALCE
A LTS, F51 & NOx REE



16—62 1988

GTS]

pi

HHEA

22 L AT B D 22 K B PR BB A 3 R B A T
AR ETTFTD (FHEA4),

WH# | € v R - Al B2 P RICALS ED
Fh DAL THSHE 501F (145 MW) =
CW 251 (45MW) D% TS & W5 ERLT 1V
VOTAREED TV,

=z® [ WHE&ERBEFEDS01F RO T01F D2
VB, MWT0LHED = v A1 v FEFLORE
5% Lz MF — 111 D VTR A%,
GNEBERET . MiEEBEA=v v Th5b
IM —5000 (34.8MW, %/ 35%) & A& Lot
FVERBB RO E TV D IR,

UT/P & W: fii%2ds i ® FT8 (25MW, zpX
39.2%) DERYRPEWEIKA = v v F100—PW
—200%) OFEPER (FE5) RUARERLME
RICHMOE S R¥ T\, F 7 Siemens 7
N—7DV64, V84~ V) — RDPEFEXIRDIT &
KO IItEHEI E LTHER 3RS,
Thomassen ¥ : GE O #iREis = v v LM —
2500 Iz DLW CEHFT M B O RRFEIFERAED = —
2% BRL, EBEMED PR 2175 T\,
Witk v o VRO EFDEHA v v L B UT

R OHE i

m

HHE6

2 Thomassen DICEY B RL TVWH LD %
251F 5 RRORB21l = v v (SEIOEBRS &
LTimAkD L D), Textron Lycoming £t @
T800 — APWS800 (KA H EhEE ), Solar £ D
Saturn = v ¥ v, Allison £ ® 501 KB %%,
53y BB DOERC X DT I v I HA
A—CVORE IR 7 VAREEIREL, £
DEBDBRID -7, AGT100 (Allisontt) T
EYR MmO ER (FE 6), AGTI01 (Ga-
rrett #) TREFEFALORR, WThiEy
BLTHR 5| X EMRBTEIRIRT 5, 1l
WRRDES 3 v 7ENEDORERRND -T2,
€53y 7 a—F 4 VIR DWTIRREERSNEC
BTLEdDRER I, BEOETMER~
DHEMCLBE~ORTIHEHINS (RR 1,
UT #t, Chromalloy ).

LAEDEHE 2 —H DML < DEFEH A — 25
B A — A DPBEBEDRBIREIT\, AV v E =Y
7y EROGETFHYBECTAFREL TS, #H
Bz HO PRICEBHTHD, 77V ERT
WTLHEAFR AR TH - 7o, EM e AHIZ
FhEEEL T THRELDOHRTH S,

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



\/@T‘
E%‘?

(FRE—

$24E AIAA/SAE/ASME /ASEE
Joint Propulsion Conference

e BfR)

1. SEEBRRUVEERNAX LGRS

1. EANE
Kil#lL, KB~V Fa—v o YMER PV
MORA N VA= FSHERTF VKT, THLL
H2H13HZD 3 Bk hErhiz, &2
W, BINEFERK T 1,000 AXBL TR, BiE
(v =31 131,200 ATELAZEW S,

AEHEIZ 1,000 A& LRk T, KERKRT
%07—:5
SEDLEIT, “Thrust for the 21st Centu-

iy’ %7 —<& LCfTicbhbh, &fificz o7 —
TICHRAREHBE AR VRSN EE I iz, i
ZHEREWIT L TRRS DRIRCHEI 1,
2. REEWK

BIFEDEH Y £Eiz, AIAA (The American
Institute of Aeronautics and Astronautics) ,
ASME (The American Society of Mechanical
Engineers), SAE (The Society of Automotive
Engineers) KX ASEE (The American Society
of Engineering Education) O #fgEDH L, A
BP (Air Breathing Propulsion), CFD (Compu-
tational Fluid Dynamics) , GT (Ground Test-
ing) , PE (Propulsion Education) & 1% ASP
(Aerospace Propulsion) @ 5 48372 - T 103
Dxy ¥ g v TEIBRMDMILFERNTIzbhT,
MFUZE 1 DR D T, RERLO 85 % KE D
LOHLDOTHH, BALLDRELIIIHFTH -
7z,

EHRPIC AR - AEHEOREN LS X LD
N, FAz—Ev=v e vBE{GELTIRER

iz TEBmIZERT e B sk

F1 RXHEROPR

ooy ¥ ABP CFD PE GT ASP Gt

wyvav¥ 3 7 1 2 59 103
@ X M 166 45 5 11 349 576
% B 143 39 3 8 207 490
Goys T 1 0 0 T 1
7 5 v A 0 0 0 0 12 12
A X 4 1 0 0 6 11
o4 vy 2 0 0 0 T 9
i = 1 o0 0 0 6 7
& s 1 3 0 1 2 71
f2s5=r 0 0 1 1 4 6
5 ¥ ¥ 4 0 0 0 1 5

FOMIA—AIVT L, 127, =T &3,
A—AbZ V7, VH, 1 /FE]

g 2

(FEF0 63 £ 8 A 9 HIRMXZAD)

B WXL, NEREROLDL D, RUBRL
v g VEEEY S, ABPIZIZ, fhic szt
f/a yl

ABPDOHT, mEBEAEFHAL L A7 4, Nl=
v v, HMA (Highly Maneuverable Air-
craft) FHEERLS, 7 r o 77 5> v, BEAA S
Azvov, FILUB= Vv VR T RS S
N, HEEV AT AL VT V—V gy, VDV
EA, ko EFm, ER (v Ly b, &
Be, x—vv, BV AT 25%) Hift, #, &
&, =V VRFMEE, Zkchbicbty s
vMTIsbhizizhs, CFD R ASP O E#E H#E
BT H vy v g VThL, FAZ—Y /EHHFE
%if;%“)f:o
3. EER/NRILETERS “Thrust for the 21 st

Century”

LSEHmDAA VARV ELTERET—<KD

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—-62 1988

WTHT b fc R ROV E R, ARlEEED
=V VIHEEBN DEE R FD S5 KD AR Y R
F2IEILT,

H&wBDIDL, 54:37D Co-Chairman D—
ANTH B Frank E. Pickering i (Vice President
and General Manager, Aircraft Engines Engi-
neering Division, GE Aircraft Engines) ©, Bi<
DFF, XF VA MEMCHIEHE, FAITHRE
DFEH, SHBEDOHMOK, 25,150 HMEY
T AR TENET Lic, %) A FDORFEE
AT O@ED TH S,

F. W. Armstrong & (Deputy Director, Royal
Aerospace Establishment, B&[E, I K4 6 HiZ,
Royal Aircraft Establishment 7s & g#) © 21 ¢
R T, Pz b= vihlor Az -y
BB DEZIP B b DT, 5BIILHRLT
HHETHRETHEORBLERN, BEEl%
Bo~Y a7 5 -~ NHEYETHBH, SSTIZDOWT
WIEARANC S REBFHNC SRR B 5 L D A5 2%
I U722, Shizst Lotk Y A b RO 55
BMGET2EMyIEFEON, FEEAKHE LT
W, BBE -RY 2o b, FEE K7 vV
TR - ANRED SR, BT
BEHA I n=voy, BGREMAFEE - oJE5 1
IR =Ry 7 by (NYasx—HH)
DS, FSBMEIOBR, HRMEEDIETIC
DWTE ML,

[. G. J. Carpentier I (President, ONERA, 7
FUR)  BEERS2 L5 CFM56 v~ ) — X =
Vv OWRER EHREDORENDOE, BREEE
TV =2 v r=voy (I9ANLVHFT A 2 v
F) DZhiEOPIEE, 1986 FEb BB I i
E—FKuery b, 409 b, vy VOBESLS

HE

HOH

=il
cu

=V, RO= v ~6.5%H - % IVCE (Inverse
Variable Cycle Engine) Combined Integration &
B3 % v 1 2 v DfENMTisbhtc, IVCE IR,
MIwrd Lo, mERFO7 aERZFAL T
2 —EVERREIT HIcD, - RPHIToOnTiL
BHEDHAZ = /WA 7 fzEER
Lt E % “Inverse Cycle” TH 5 LA I,
o< v 5% HE L HST (Aerospatial #-),
STAR-H & #:9 % HERMES iz ¢ TSTO (Two
Stage to Orbit) FTHEIDOFEND - 1o,

W. Kroll & (Chairman, Exective Boad,
German Aerospace Research Establishment, 7§
FAY) 58 2 —& 20 BFEFTD B 5
GARE %, 4,000 AOBBR%ZHEL, 2D 15% X
Propulsion I8 3 % i seiG @& %45 - T\ 5, FE
7 —=ix, vy 77 v, MBRASNAZ -
vV, N) a2y, BEETE
vOVEDRey b =v o ic B KT
HbH, vy b UVIZBIL T, 15 b VK
Be/WKemry FERBEFRTHD, TEMAAED T
W B 7R T HIEE SANGER GHEI~DO# A% % 2 7o
BBEER-T7 7Y - v = o VB LT,
MR, BERBEE, BE®RA VT -2, 54
Vxow MEM, V- —FIRHGHRE T & OBERF
g2, EEEMIIREAED T B LN LT, SANGE-
REFENCDWTid, HAES FEHE O 34 Hiz Y
D, BD 2DOMBERRIC L - THSEIAKE S
2%, 21 A AT T O Z ORI, BETKA
BETHy, HBEHT - XRPDHETHD LA
72

EE D HARCRT B pze B E O P 7o e,
EOUATH Y A7 A DML EN Lictk, =
N—=A 7V — VEARD SR RAGHEIC DLW T, A

Alr

/T

LH, Tank

K1 ONERA (7 3F v R) ®Inverse Variable Cycle Engine 28X (2% v F, WHAAEKK)

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

R=AT V- VR ERE LTI AMI L, 51&
e, B/ MEEEMELE Y AT ALLT, F-&
REVOV, SA/ATZSFA Sy b VUV,
LACEZ=v o vD v AT AR ORY, -
BERMROME, vy o b= v VvBEIERERE L
THHERAr Yy b, FR/ V- F VvV,
REEH= v vEMBIE S LT, FIR=v Y
VEERLTED TS STOLHR TORE, #8
@A RR v vDdD CFD v 3 2 L —
VavERIZT v F7 y VERRARE, MEHS
7o T B PR E LI Lic,

Tk, MECRTSHAR—-AT LV — VD
BlE UT/RLISSTO (Single Stage to Orbit) i
2T, TSTO © SANGER il b T 5 P
oo Kroll Kb, BMHs LBRE ORE R,
SSTO % BIR LicDh &5 BRI Iz,
—RBITH Y, BERRBIIBEFEE LT,

G. M. Reck K (Director, Propulsion, Power
& Energy Division, NASA, XkE) : NASA 03
FEORFL, KEBEREMBOR R O KO 225
rBAFEMEAE (19854FE3 1) LARDT 7 a2 v
v (1987 2 A) w#H -\ ~T, Subsonic Goal,
Supersonic Goal, Transatmospheric Goal D%
FhiciE LicHi B L FECmT TED bR
T 5 ERN Lic, BA&IziL, Subsonic Goallic
BIL Tix, ATP/UDF= v vaEEH L 7-#4=
A O T EEEE, 740 b e — & —BE,
Supersonic GoalizB L TiL, & 2 {LSST, &/
#EZH STOVL (Short Take Off and Vertical
Landing), #% 7c Transatmospheric Goal IZB§ L T
1%, NASP RO'HSCT R EfEL e > TWw5b, Th
SOREAERTHLDOFERETHH= VY
VIZDOWTL, ATP/UDF, UBE (Ultra Bypass
Engine), VCE (Variable Cycle Engine), M#f%
vV, AZFSAYzy b v VEIZDN
T, NASA @ Lewis, Langley, Ames ® & 4742
b E LTt T 5 LR LT,

O 2B L DR TR, EEHIBIL
THHR, BEx DE THREMICHETNE TRy
HEWSIBERNE IR,

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.

2 H

aup
ru

¥ 0 1z T4 D Pickering A%, #1HTDORL &
LT, FEOAN= v VIR D b OREE
W EBRF NPT Lz &, FHRICH
BORELXELTisbsh o i b 57,
RS, FHESOEEENSE, HIERHI N
Hlek, KERTRTEEI I —FH L TWIcHF ¥
ETHHERE, TOHRCHEENDIENZ L%
BEWCHR LI L, BRI/ A~EBEE LIRS
TERFB LIS EERXTHRNE L,

4. HENE

#7 3 DO L&A, 600 HIC VTV iRSTTRFE,
NIV, WXEBRGBAEEROLAHEE, BT
&, RN=T 4%, BORILOTEIMNENANCIT
bh, BRLEEHREVSHERTH -1,
ARur T LDHDITUID, IDAY v FoE
I, WiEPHRAALED DB E T2 &
PR#LET,



GTS] 16—62 1988

RO

auji
cu

2. Hypersonic/Supersonic
Propulsion B§{%

. B E

Hypersonic / Supersonic Propulsion (2 B3 5 Iff
AT HAX—E VAL I AR EAETS
E—RFRz v vDARLDLT, FAY v b, B
B, my o b= VO VIETAHLDETED
TEieh, TITH, B BIET DL
LT, 2 hCEBEORELEA THRET 5,

BHEEEE, DL, AX—R« FV—VH
DER=T TV -2y = Vv itBT 5898
BROBEL, 1985FE LB AL IAD T
ey, SHEOLE T, BHET W&, ST6HD
OO, 86 TH -7,

tyva VL, 103ty ¥ a D5 H Hyper-
sonic » % \ % High Speed Vehicle EZ D DL %
DNI+tw>y g VTHD, BBEOE Yy v a v
EEEDHE, 25€ vy a VT, BEOH1/41Y
B, TRy TFT 7 VRE—FEDry FEEGTHER
Wk v VBIHD 2 o v 3 VIR T0 TH - T
DT, D 1/3LL a3 Hypersonic iCBIR LAz D
Ewszkitiss,

FOWRIL, BLERT IO, A VvF—7%
PRBESS Te & OBEFEMBIROMEH 52 # & HH

MR FEEMPER & B 4N X

EZHOT2H, EEOERDIIZDT, HLVHE
o AT AELT, 2o VOSBRI EDY
AT AEMCBET e b 28 R & A Te ke,
BLTEZE, =vo vy AT A%, B
& —RROMREE, Mat, LR ErS
X, FOMELT, vy vy b=v v EDEEL
R, V-V VERRRIN, FrFkzv
SVDYAT APRIAIR, T, AT T A
Yz v F OWRBEZ2IHD D0, EEWILLD
EDLHHEY 3 2 v—> 2 v (CFD) ®HEHHI
T EB% L, CFDI DT il / Bl EgaE I n
%<, BREEAB Y AL 260 THT, &
nobDWROERPMIFGINDEIAHTHS,
75 %, Supersonic B3 5 DX, ERD
Hypersonic / Supersonic §83 @ High Speed Civil
Transport ~DFEAX HHWE Licd D DMz, €
375 O Supersonic Fighter ~DO @A B &
Licdhond b, HBECDOWTIZ4 A Advanced
STOVL M Highly Maneuverable Aircraft 12§
Theyva VHEtdty v a v GEII8) &
D, x> AT AT AL b ED, HERT
AT H K T AR BF DB ME: D B 5 e Bk D He

# 1 Hypersonic BARD R KL

MRF& Ba &t ER HimfgiT | ME z D fh &t

B R yiab=yav
IYYYYRFA 24 0 4 0 0 28
BFE W 1 13 12 26 0 5 2
M BERR 1 0 1 0 0 2
Hh b SBR R 0 0 0 0 4 4
it 26 13 17 26 4 8 6

(FEF1 63 4E 8 A 10 HRFEZAD
— 57—

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTSJ] 16—62 1988

HEER ORI D BT EH, Thbizown
TIIAE TR L,

2. ILLLLATLMPEICHETIRE

VAFAHFRTIR, A=AV =V HDHWN
i, HETFHETEEYHIEL LD L, HST ®
SST oEpEMzer His Licb D L iohrhd
W, A=A TIE, EH=V O VVAT LAY,
EEMZE L, T ABTE BUAA TS 2 — AR
VOV AT AR, TV 5,

AR—=AD = VIZE LTI, 2 —8ERkE
SAREESIL L=V S VY AT AITDOWT
(—8izer v b=v v EDEABILY ST,
HEED 24 (AIAA —88 —3069, 3073, LA #5450
WO T AIAAWXHFESZRT), 77 VAR
1 (2823) =L T, BAN L (2947) D4
HTHo, EoEgIIH WS 0D, WTFhd
EHEFFCEHIELHEDD 2 - KR EHG, SR
RRIC, 5 AL ET5bDT, £2
FXFELUL T 5,

KENDOZ ORDOPFFFEFRILI <, BERE
FIOBEEYZEB L3 LF -V AT AELT
HEtE v AT A% & D 2 IBFSE LS 2 1 (2824, 2825)
REINTVBRZEEF STV DH, Zhitlhic=
VOV Y AT AOPRKENI T Lich, BHAH
X, MBORICHHONEHAZIND, HiZ, 5

ST

ha {113
cu

[ D& T, RENOBEDOKRT, WANAEKI
TV bDORHEILDL, KERSWTRIAAE
DHIEIPBE LS BEHINTVWDZ 2 Ebe s,

MmN = v 2 vk, KkEO HSCT (High
Speed Civil Transport) 7w < = 7 MBI L
T, A#D+E v~ 3 =, Innovative Propulsion
Concepts for High Speed Vehicles 7s £ D & »
Y a VT, WSOMHIOL ERID T, %<
2=V O VOBAIR TH D, PWA D85 3K il
W7 7 v (2945), mBEILD 7z D i LI AL
LIcFHEIZ — AR 2w b (2946) 7o EEHR R
ha, ¥fo, MSHRE & LT, NASA (2985),
R—Aa v (2986), £ 277X (2990), PWA
(2987) , GE (2988) KU1 F Y A RR (2989)
ThEhnb 1 HTFo=v o vy AT AROEI
RE LR OB T H5REND -T2, K1
i3, NASA O#s (2985) THMIhiz< vy
3~5% B LIEBE v VIEET LR HRE
DRETH 5,

ZDIEH, Fk=vovBlE LT, V=¥
FIROFHEEEA = v 2 v (2970, 2971, 2972) ,
Fhrr—vav-zvoyv (2969), HBHWITK
YYBEHEXE (2967) T EAHE IR TWHDHEHA
Ly

HIGH EFFICIENCY CORE

MIXED COMPRESSION INLETS

SUPERSONIC
THROUGHFLOW FANS

¢ 40% FULL SAVINGS
¢ ENVIRONMENTAL ACCEPTABILITY
o ECONOMICAL/STABLE FUEL

THERMALLY STABLE
JET FUEL

X1

Download service for the GTSJ member of 1D, via 3.12.161.87, 2025/05/09.

HIGH PERFORMANCE &
LOW NOISE NOZZLES

LOW EMISSION CYCLES & COMBUSTION

R v v OEfERE

58 —



GTS] 16—62 1988

3. EFR - MHEEMCETIER

BREMCBE L CIR2OREN D, BE=
VIOV TAREDOH 2/3DETHBH, FDH
HLEEELEETHLOMNIIHTIH1/4, Bon
BRI 5 I BfEY = L~ 5 v (CFD)
ElsoTund (FE1), T, BEMEREOL T,
SL/ AT T AT 2y DA VT~ BREERT
O ANEZET5DLTHY 324, FDOHRA Y
FAY =y b 201F), TOBRNIBEET 7V,
FEREILEMNZIME, BABEF Y v 2RO
HEC BT 2892 TH 5,

AZ T AV =y MCETHPRL, LA
HETHEBETAZEPRBETHLZELHY, B
fEY I 2 V=g v, BERMEHTNE Tt T
5, TORFE, 1 vF—2 RO ANZET 5
BE 22 T] (2826, 2828, 28317 &), BREEEAND
FOGHETR AL DFFE (3259, 326072 &) %D CFDI
XBWZE, BB WL, 74T AF 4 (BERTE)
DERBOEECET HE (3057) 7t EWNEH
Inb,

Fid DRI, REBPFI2I2F 108 ikl
5, Frlv, RUSEELREBEOHMNE L E L3
Bz, FHEEOBE (2855, 29597: &), BRBE
DEERFIPFIE (3054, 3055), HBH WL, ffein s
DERBED HEEIRER (2961, 314D IR EAHEHIT -
12

¥z, MEHCBIT ARG Z 0LE TR
o tehy, REINT 24T, Eb L itEE
FRE L, @B/ €53 v 7ELEHCET 55
RWETH -7 (3059, 3127,

R

p=({1}
[y

4. EOMOHAERERUVEET 2FH
(1) FERFECET 528G

ABRRIECBET 52 HEX 4R EDD, 2D
H, Aerojet #1: &, Marquardt D EIL, K EH
NASP GHEZHD < fR# g = v 2 v B D
BT 50 TH B (2964, 2965), HITEE
Dy, FEEhs b OUR D IZ Sacramento D Aerojet2HiZ
FHoTR¥ELL, =y 8D 8—foot = v vk
B, STHRIIRTH Y, NASADS v o
V= RC & LB SEOPFERARIERNCER 3 X
EhoLBbhic,

(2) J. Kerrebrock #4004 55

“Technical Prospect for Hypersonic Flight”

R#HBPO 12 HDOB AL LK fibhi, MIT
D Kerrebrock B8 D /& B81L, 5B OBEEH
D RE N2 HED TR O E Bbh 5D TH
BIZHEAM L TR E o,

MO RO FE M2 D % b % & D Motivation
W, BEROTREMEDBRTSH D, BEOFHAEE
ELTDSSTONDEIETH S & L, Bt
i, T "6 EE—AT o 7TELT, =v " E
8ERDPH & T HDNEYTH D LT iz,
ERLBEMBEL, FE-w=v v ThHHR,
Active cooling, = v v —#lk1 vF L —
vav, By AT A, INBEMEETH S, B
W, =vouid, 7VA T — L OR BRI IR
THHID, MBEEDOERBEBHEEL T,
FTB &L L TERTAZ EDBRBETH S,

NASP %, B 3FHOPWRICA - T 523,
HEWE, HEEAR-AT V- VvEHETHILT
375, TN BANDFH» LV DRDDT VY
VEOEBRBEOMRETH S, EECHET S A
R=2Z2F Vv —-~vDWAEHN, SSTO TH % hn
TSTO L7 % p3E, HEMOZBRECIL CTRD S
N5 ETHB, Fio, NASPOSHIT, AHMHE
BOTHT L - TR, FHEOFKLE B 1EBDEE
ATEY, %, BEMOBEEWDORFEILD, &
HI ORI B D H T LN KEFELEE LT
%, FLRTUW,

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS} 16—62 1988

ROHE &

3. Subsonic Propulsion Bi{%&

1. V/STOL (FEE/jGIEREREERE) #

T4t r—2L LTHBEZED T HHME
', Bell/Boeing ® V —22 (Osprey) "% 5,
Falbe— 2T, ~NY 3SR — LEEEED
W7 ORBE A g T, V=221
Allison ff# D 2 — K> » 7 b= v 2 v T406 —
AD—400 # 2 EEEH L T 5B, V— 22 1T HEEERr
Wik v o v pnEEEIIC, B ORITRHIPERE D
Kl a5, S, BE~D=v v Mk
= v o vz ouT, Bell Helicopter 2 b4
It

—77, V/STOL# L LT, fEED HEED
VT —REbhTwb, Bl RR T, kMO
Pegasus = v 2 v PCB (Plenum Chamber
Burning) &WS5—FDOT7 7 2 RN —Fw AT 1,
Augumented Pegasus # iR TH 55, kA
D=y NZHRTER E I - TeBER T A0, B
EEREOV—F L - g VT, 77 VWA
FNAHTENMEEIL STV, SEH A DRIA
HE, ARBRETF 4 A=Y a VILEAHT7 7 VD
U -V VE TR, RR2LX, ~Y
T—%7V—VTHRYEFT, RE—AT=V
CUMRBNDOEE LR T & % Open Test Cell
Facility Oo#/ré&, AQBETFT 4+ A+ —> 3 V2
77 VR EZHAFECOWTD, T — X
NG Ihie,

¥ 72 NASA Lewis 2> 513 9" X 15" D &3 AR
iz STOVL (Short Take Off and Vertical
Landing) B0 A Ah, BERENOZEKTN
DT HATRILTE S X 51 LRBRE RS B
Ihic,

PWA »2 513, 1989 FAIBHICRIT TELEEXD
b F—15 SMTD # (STOL /Maneuver
Technology Demonstrator) Z¥#& 3 5, 2 &KIiC

(HEAn 63 4 8 A 10 B RFa2 A

AN BHEETRG W -

J AN F100 —PW —220 0B RZ €5 4
TERIHh, HIZHTH -1,
2. UHBR (BE/NNAINALE) T2

BOL R IAS MEKETLHE L TS5, B
13 SFCOHEMNUHBR = v o v EEE T
Ligligh, =vo v ik, ek, +— k-
NEREICOWTH, B DIARDEOBRELER
ChebZ bk, mvo v /A —» — R
LTWBE5THS,

RR %53, BPR (Bypass Ratio) 14T, g4}
XHEET7 > v ORB541 —02 &, REMN X 2EK
B77F 75 vDRBR2IWCODWNTHENLD -
oo BICHE 7 » vEEHATA2HE, W1 v
Vo b T4 A=Y g vl —-ORBOMH
H, ROKMTO7 » vHIROE DK, TTE
o F 7y v AR ANVORAPEETDH S
EDFHHND - T,

Boeing 7> 513, BPR10~18 O HEfT &, A4
vy F, BJE XD UHBR = v & vHEBIZD W
TOFMBRFEROHRE &K, B2 —»—D
BNS, FeARHECOWTEER LTV,
FeAMEE (7 5 v « AYAERE) oW T
i, Bl v o v OBPRICH CIcBE 217 - T
h, FerNOMhEZCFDT#M Lich -7
7 4 v 7 ADBN b IThii,

3. ILCUBERUICCL AT LER

ATF (Advanced Tactical Fighter) = v v
ELTBRE D YF119 (PW5000) & YF120
(GE37) &o\\WT, TOBFERI? PWA &
GE o#MZE»HLHE I, Wb IHHRICHFE
DEATWDZ &% 5B,

HAD b, PEFEEOFEERBICKT %,
(MY Ly b F4 A=V g VEETAZ VY
v (F3—-30) &8tk (T—4) o@ah®Rit]
DNWTC, =V v OEEEERBER, BiEOR
JARBRER L&D T, EEHEONEH LI,

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

—Ji, vAFABRE LTI, HE=v Ul
L LT, PWA » 5 DEEC (Digital Electronic
Engine Control) & U"HIDEC (Highly Integrated
Digital Electronic Control) DBFRIAHE I

RO

oujl
U

fro SENEVENIDL, = vV /BEOKSH
BT AT NORIRE, £ DORIREED
BAInsdhel, MEFEIBTT AV 2 EE
EFn, vEOERO—EmEEMERCE LS L.

4. TP ERRUVEEFRMG

1. Eheek

PWA X W{E7 A2 M7 » vORH KR OR
BORERHD, EHH22TRY bety 75
3 90.59% HIER, FHEA Ly — L TIX91.5% W
FT5ELTEDY, BEOKERKILDEST
Wb, FIEBERc vRm LEEHS EDZ
L, BTFEHELLTRBCEHF LS O TR W
5, Euler #4712 X % shock loss 43 #fi % Thorough
Flow HHEIZCHFGAA LI DX HWTE D, 5 — &
N— 2 DEENEATHDZERYE ST B,
Sundstrand X b/NLEOEMREEDO A DTER &
z2 JIMRE & DBROFEND b, NI H LT
WEHERTTH - 7o, T OMITEBRPRM RS D
T, A5 VA NAL X W BEBERC L2 HE DI
EWENDAAFRRER OB DD D, BE L OB
HIZOWTH U, NASA» HIZIEEE SRR EY
THEWEND L, BERRZ L RN ERGDE
THEHRRI BT L HENEERRTIIHE
HTHBH EBRLTW,

2. MR
BERRENDBELABLL - TETED,
CFDTHE K »TcbDp %\, L LBEIEHDF —
ZFFELREONTED, SEILMAINDH DI
L& BMFETERVWEREbRhA, BZOWT
B, NASA Langley 2> 5k & HC DiES8
Bha o BB EREERR (v~ 2) DOHEH
HD, OH#ED A2 b ALIRINEZFIFE U REEMH

(FEF0 63 %E 8 3 10 HRREZ AP

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

AISHBEETRW B A R

BERTl GREK O OH ERE) EDORAFKITH /=72
FEEAGHANE & LTHRKREZ G D TH oo, —
M EBRFE IV, BICRR LI DR
RBYSbirhote, CFDBIRIZZE AT - TH
h, AROEFMEBIOLAE L, —EEREE D 1T
Tt oo B 58, BICE WK TIET — 2R
BnpsH, BRCIERBETA008FH0LT
BAHH, BB O/HER ERIAV-E T L
BTH5H, (LZERLGEFAGBEL2RAELNTVS
0, U TCCFDOBMIUNIME 5 IcE F L & T DRER
DEERNTIEEEERLONE L5 ThHS,

3. #—E>
FEEHCFDDB/ILI L Te > TETWDHD, £
DEPETHINRELSE D HBE T,
MIT® Giles 1T NASA Ames @ Rai & 2Lz &38
OB THY. > T 55, SENTEIFRERE D
BB HOWT 2®)IC NS SHEX T/, 7/ X
BRI & 0 Hot stream 234 L, v — 2 A L
W Hot spot A TE BT LB LTI,
REGBIBRTIL ) — A1 — 2% v AN GE &£ E4%
THLIMRESC L HEBHLOFMER YT -
TR RIC DOWTHE Lz, PWA 25122 Bk
2 —CVOBBETHBIETIMENDH, KR
Wk BERAB~DRELERHIZMOBEIC L 5T
Boft, BRI E2EFUBITIR-TED, EE
W L3R L OBARICHEKERF - TVAH X5 TH
5,

4. ERERR

WS k& & L THSCT (High Speed



GTS] 16—62 1988

—Ji, vAFABRE LTI, HE=v Ul
L LT, PWA » 5 DEEC (Digital Electronic
Engine Control) & U"HIDEC (Highly Integrated
Digital Electronic Control) DBFRIAHE I

RO

oujl
U

fro SENEVENIDL, = vV /BEOKSH
BT AT NORIRE, £ DORIREED
BAInsdhel, MEFEIBTT AV 2 EE
EFn, vEOERO—EmEEMERCE LS L.

4. TP ERRUVEEFRMG

1. Eheek

PWA X W{E7 A2 M7 » vORH KR OR
BORERHD, EHH22TRY bety 75
3 90.59% HIER, FHEA Ly — L TIX91.5% W
FT5ELTEDY, BEOKERKILDEST
Wb, FIEBERc vRm LEEHS EDZ
L, BTFEHELLTRBCEHF LS O TR W
5, Euler #4712 X % shock loss 43 #fi % Thorough
Flow HHEIZCHFGAA LI DX HWTE D, 5 — &
N— 2 DEENEATHDZERYE ST B,
Sundstrand X b/NLEOEMREEDO A DTER &
z2 JIMRE & DBROFEND b, NI H LT
WEHERTTH - 7o, T OMITEBRPRM RS D
T, A5 VA NAL X W BEBERC L2 HE DI
EWENDAAFRRER OB DD D, BE L OB
HIZOWTH U, NASA» HIZIEEE SRR EY
THEWEND L, BERRZ L RN ERGDE
THEHRRI BT L HENEERRTIIHE
HTHBH EBRLTW,

2. MR
BERRENDBELABLL - TETED,
CFDTHE K »TcbDp %\, L LBEIEHDF —
ZFFELREONTED, SEILMAINDH DI
L& BMFETERVWEREbRhA, BZOWT
B, NASA Langley 2> 5k & HC DiES8
Bha o BB EREERR (v~ 2) DOHEH
HD, OH#ED A2 b ALIRINEZFIFE U REEMH

(FEF0 63 %E 8 3 10 HRREZ AP

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

AISHBEETRW B A R

BERTl GREK O OH ERE) EDORAFKITH /=72
FEEAGHANE & LTHRKREZ G D TH oo, —
M EBRFE IV, BICRR LI DR
RBYSbirhote, CFDBIRIZZE AT - TH
h, AROEFMEBIOLAE L, —EEREE D 1T
Tt oo B 58, BICE WK TIET — 2R
BnpsH, BRCIERBETA008FH0LT
BAHH, BB O/HER ERIAV-E T L
BTH5H, (LZERLGEFAGBEL2RAELNTVS
0, U TCCFDOBMIUNIME 5 IcE F L & T DRER
DEERNTIEEEERLONE L5 ThHS,

3. #—E>
FEEHCFDDB/ILI L Te > TETWDHD, £
DEPETHINRELSE D HBE T,
MIT® Giles 1T NASA Ames @ Rai & 2Lz &38
OB THY. > T 55, SENTEIFRERE D
BB HOWT 2®)IC NS SHEX T/, 7/ X
BRI & 0 Hot stream 234 L, v — 2 A L
W Hot spot A TE BT LB LTI,
REGBIBRTIL ) — A1 — 2% v AN GE &£ E4%
THLIMRESC L HEBHLOFMER YT -
TR RIC DOWTHE Lz, PWA 25122 Bk
2 —CVOBBETHBIETIMENDH, KR
Wk BERAB~DRELERHIZMOBEIC L 5T
Boft, BRI E2EFUBITIR-TED, EE
W L3R L OBARICHEKERF - TVAH X5 TH
5,

4. ERERR

WS k& & L THSCT (High Speed



GTS] 16—62 1988

Civil Transport) DHEFAEOKEI T E » T
50, BEEY = v MC X B EEERER OB ER
D, BRE DR & FITHERDOBAMRE L 72 - T
%5 . NASA , Boeing, Douglas, PWA, GE,

RR D+ Fhh b HSCT OFAP B35 #
EB o, BHATHE (Stagell) e T 52 &
13 extremely difficult &5 Z L CRAER—F L
T\u+%, Coannular Nozzle Zjnx , Ejector/Chu-
te, Plug Nozzle FDEIKT 1 A DR, =V
VYA R E b LB RS TR E DR ED
WRLIFED DR D—), V=V DORBE L%k

STE

ull
cu

HHEIELHREL bR,

Propfan B T2 7" m O = 7 b DBRFEICET
Thteyvave, 7TEXTERWENLE
Vg vy Sbh Tz, Hamilton @ LAP

(Large scale Advanced Propfan) B84 % &%
TREZRE, #HLEBEDOMI L SEDOWA DS
HBRBEL LTWedy, GE 2 UDF 3E& DS H e
LEZEFTIIMDS0 LI, # LEE D stagell 12
I TAHREFRLTOWEKDORHRBIITD -,

UDF TRETEDOBMBZ L X IcFELH T %
I5ThH%B,

7 A P T

["88 Wiz ¥ o Vil Z
H K R 634 11 A 4 H (&)
= B EENETTEEE

HE T,

AR, 882 Y 2 VEEHRFEITE AR (Tel 0422—47—5911 AFR 370) ~EBRIW-&

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.




GTS] 16—62 1988

Civil Transport) DHEFAEOKEI T E » T
50, BEEY = v MC X B EEERER OB ER
D, BRE DR & FITHERDOBAMRE L 72 - T
%5 . NASA , Boeing, Douglas, PWA, GE,

RR D+ Fhh b HSCT OFAP B35 #
EB o, BHATHE (Stagell) e T 52 &
13 extremely difficult &5 Z L CRAER—F L
T\u+%, Coannular Nozzle Zjnx , Ejector/Chu-
te, Plug Nozzle FDEIKT 1 A DR, =V
VYA R E b LB RS TR E DR ED
WRLIFED DR D—), V=V DORBE L%k

STE

ull
cu

HHEIELHREL bR,

Propfan B T2 7" m O = 7 b DBRFEICET
Thteyvave, 7TEXTERWENLE
Vg vy Sbh Tz, Hamilton @ LAP

(Large scale Advanced Propfan) B84 % &%
TREZRE, #HLEBEDOMI L SEDOWA DS
HBRBEL LTWedy, GE 2 UDF 3E& DS H e
LEZEFTIIMDS0 LI, # LEE D stagell 12
I TAHREFRLTOWEKDORHRBIITD -,

UDF TRETEDOBMBZ L X IcFELH T %
I5ThH%B,

7 A P T

["88 Wiz ¥ o Vil Z
H K R 634 11 A 4 H (&)
= B EENETTEEE

HE T,

AR, 882 Y 2 VEEHRFEITE AR (Tel 0422—47—5911 AFR 370) ~EBRIW-&

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.




%& e
/o\\\%/

HAX—E Bz (CRT 23ME &
EDOXMEKDI-HDEF] (FD 2)

(T L&

5D (FDO 1) BT, [FRE—EVDE)
M CELTEEDOH A& — Y v EFDOBREERD
WIKE, THOENESEEDISTHRELTWLE
B H DB DO TRz, SESHEET T
WAHAZ—E VT TELHREERR T DD
2V, Rk ED X5 IR SRR S il
el Dhy, T ORESDEHRD f- DI BRI
BOWTLED X S IR rgEoL TV B i
BT EET B,

BREERC B W THERR L HON TS HDHE
—3, HEHHYOBERTHA 5, ekt
Mz OWTIIRTE Th 7o X 51, £OEHEIL
DHZMRERIBELVRABIE o> THATE
, A —Hh—ZHIIEORIGTEDLRL TS, B
LZOEELL, BETRORLL LT, o ARRRT
BWTLEWRIERLHRF LA LER IR T
i bls DT, BELEMPTERABHLETH
B, Fiz, #A & - vDHifra X b DEFE(LEY
KB d, i, =R AF—-HEOELITE
BIZKHLT B Icdicd, BREIOSEL, BB
DILRICHHILTE S X 5 I RBERR DBARMNE
nTWw5b, 5, BVWRIEOEIITIZY A 2
NOERE, BECABEE I, TORDITKR
B OGBS OBIERELRS, 5 3 v 7E 00
BA R OERLOPFRIEATH 5,
ChbHLDORETECZE#EEY S > TW5HDT,
B 2B INDHD TR, BRIz ®
2 ONBNRIEFETHHATOLIBHOT, B
WORER ERR LT D RIRFE TN )R AL T

(FEAI 63 4£ 8 4 5 HIRMZA)

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

F 1 HAEHREESR

HTEERD, o TARTE T HME A DRE
RIZRT B RECOCTHELUDONAERER LT
WBRBHAZ EFRBETD LTEE,

HA L= v OBRBESRC ST % F#H I EOBRD
TeDIET I TV 5 B0, BN, Eftoe
ECBVTHEELS BHDH, L L, T2 TIRFDO—
D—DORFIET LB DL, ThDLHAH
EMELZREOHH T VOT, BEMRRIC
LTEDI S HHATED L 5axtENE SRS
HENZ B B DT DO THREM I B ARG 2 2T 7o
DBOARND Z & &L, WD BARFIO K514
IR E CHAEDICRHERS L EL
72U, aite %)

5% 11 AT ERS
FEE N0 & GUEAP)
F A Af B (B
fef i GOAEDH
e« RIESE (FI B B B)H)
el 4 ORI BBEE D)
BA 5 P
S SEHE GHEARACE)
R UIRETR

I.1. 38 - SEt~OXEK
I.1.1 EXEHIRAz-—-EV
HAZ—EVHA 7 LDER - BEMIT, BREE
AAREDRIE LT, BREERERAZ BT LR
BELEAIERZ LT/, REBMOHRE
REEREHEGEEDON KN Thh T3, Zh
SOEBCONTIL, A¥eow 1+ -1 %%
BRI,



GTS] 16—62 1988

ZZTIX, REHFOMAMERR XKD ED
T, TE 5T BB R REFIRPIEBE Aol %
AT EETS,

M 1.1 3a—v54 FEIERIAX - vV
(AGTJ100A) ARERERTH 525, ADE
71 5.5MPa (66ata) O H A{EE 1573 K (1300

Fuel nozzie S

7 N

C) T B d K BOREN e IhT5 2,
PREERR S A FRIDICIZ 7 = —H A FAELD FHF
bhfinZ bl EBR T4 L1k v (K1.2),
REERPEEN DL BN e, FHRD B GHME
BEOELRE, i, 7 4V ABHBRERESA
EDTHOREGLHL.3, 1.4ADFRT/REN T

£

&/

N

lgnition plyg.

(a) without flow guide

(b) with flow guide

1.2 7mr—31 FORE

1400
Pr1 2.8ata |
T} 733K
2 7 luh| 28m/s
1200 b {‘ 5 02){19.3 voli*s 1
! ' T2
! I
! |
|
: :
i !
1000
800

s

Cooling air rote

Bt T s S

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.

Directional Tube Liner Wall _Cooling Air

Hot Gas /“’*\

Ji
~_Cold Air Jet ~—

Local Qverheating

under the Liner Air hole

Initial TYPe —_— Modified TYyPe

X 1.4 ZSITEOFHE



GTS] 16—62 1988

B, EBWE1.1DIS5CEFI vy Z7a—-FT4 v
7" (TBC) #8ATHZ LWL 514+ —BERD
BELYERT LR LR T W5, BEROEHE
EEHC OV, BERHEORR, EIHIMC X
% ke < HHOBEK EHREGHDOEANIT LI L
£5790.5~1MPald L Td Kigc#md 5 &
ERVEFRIR, JIETbhmERLRFEC
X BBREET A+ Th, 5.38MPa & TORER L~
BRSO (M1.5)Y, €5 3y 7 a—
T 4 v 7 TR DR R DM B K DGR
b, K1.6 1T & 51— RREEFHIR T
150K A 2 VRERETIREB2EREL S
hTws?, 1.7 1400C #% AGTJ100B FIE

' M

FERBEZ DEABH R ERTH, K1.8D X5
W7 47— ) VIR TEN IS HZI RN
Feindd St Fio, ZOBRERTIZSHION
G F = — 7T ODS 564 (MA956) 3
BRI TWS, BCvF Iy 27a—F 4 v 27D
PRI DOWTHER1.9D & S TfErD B,
1.10 @i, 1250°C 42 &2 — v (MF
111) ARREROEAGBHEBE Y /RT 2, ko
BB R TH S DB EEE THTED £
ANVBENMELRD EHBEIhTWEY, K1.11
D1260C A A& —E v (MST001F) FHpRBERS
T, 6=V IL P HAZR—EVBRERD L SIC
SAFEYIETr—~RY) —FRBFSHh, NED

# 1.1 AGTJI00A 51 >E:E
HC RC
. Transition Lino Transition
Liner duct iner duct
Design goal (K) 978 888 1173 1173
Estimated (K) 1053 993 1213 1198
(without coating)
Estimated (K) 913 883 1163 1153
(with coating) o983 o913 "vo1188 N 1173
1000 —
O T,=573K, P,=0.11 MPa
800 |- VA 600 K, 1.63 MPa s
O 703 K, 3.46 MPa
600 | O 707 X, 5.38 MPa
N
5 400 - > 0 @ 9.
— A S
' o 6 o
E
200 |- E? %i E? .
O T

AXIAL DISTANCE

X 1.5 BERDZ 1 >BHR

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988 '

CERAMIC COATING
1300 CERAMIC OXIDE :
. METCO 202NS, ZIRCONIA
1200k o COATING THICKNESS: 0- 458 mm
e N © 0458 mm
87 Y COATING SURFACE ROUGHNESS :
< T00r N La2tt 6:0 um RMS
g1000- a A0 UNCOATED COMBUSTOR.
=4 a vv gao
g ag PRI CURVE 2 (5
© 900F § NAAPTL COATED COMBUSTOR WITH A
- a Ch COATING EMISSIVITY TYPICAL
g 0,8 tva OF NIMONIC.
" a
= 8oore 20 CURVE 3 (o)
o8 8 COATED COMBUSTOR WITH CDATING
7008 EMISSIVITIES DETERMINED
EXPERIMENTALLY.
600 rommtmbom b | 50T CONFIGURATION
© 5 1 15 2 25 30 35 40 "
x/s I ‘
FIG.7  COMPUTED RESULTS ILLUSTRATING THE TEMPERATURE l—L—[—
DISTRIBUTION IN THE PRIMARY ZONE. s

X1.6 £33 v 27a—F, VZ7OREDRED

Tw K

P} [028 MPa
1
300 T (737 K
Ul |28.0 M
12004 (O2119.4 vol¥e
1673 K
1100

[ RR s
o'.' 4:‘4.' - 02‘

2,

Cooling air

T =10 a&l{}l T T
~ N A
\,,\\ Combustion Gas

==
1.7 AGTJ100B &%

2600( A J0.28 MPa
g T 1733 K
e Ul | 280 Ms
3 (02)] 19.3 voi.%e
x 00
2 400r
2
&
200F
. O Combustion zone
/4 ’%/ © Dilution zone
O 1 1 —d
0 200 400 600
ATw K(without coating) : ,
1.9 TBCzh&E 1.10 MF111 HAEBHESL

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

13™H STAGE

COMPRESSOR
DISCHARGE

17TH STAGE

1.12 =nF7 .=z )

/ STANDARD SINGLE NOZZLE SYSTEM

DYNAMIC
PRESSURe 03
{PSI PEAK

0.2
TO PEAK) MULTINOZ2LE SYSTEM

o 200 400 6800 800 1000
FREQUENCY (Hz)

X 1.13 BEEENEEIDOHE
53y ra—F 4 VIBEHIATWET, X
BIZZDBRBEZR TIXBE, A vd =131k (6
K) THZ LI DBEERRE I KIBICEREL T
HHERE DI & BREEE N BB DR % K - T
5 (X1.12, 1.13),

CDRME VANV TREEDBH SRR TH
D, KL UMD XS —HRBEZ L 514 v EVOBH
YERAT DL HCABHNETE A7 A Y — T H

X1.14 MST7001F BE4AHEE

OUTER CLIPE - DEBRIS RING

INNER
Ccurs

BUTTERFLY

K 1.15 54 FDdEVy — LS

EFNEKIELOEANCIN - TV 5,

1500 CRRFRBERR E LTI, 5 3 v 7 ADHE
AxBiELEHRALEF i TE s, 2=
DI RBESS DINAN: « M A AL Z R B
DIRE) - BRAFICOWT L SEEE(LICBEE L
THABRCcH5bDEE2HNSB, K1.1512,
CW32 HAZ—~EVIFL4FDREGITDE VY —
NOBBHTHBNY, —KEBERDOZ ) » 7%

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09



GTS] 16—62 1988

‘Butterfly’ Tik¥», RiM%E ST CIRENZ X % 2
S oI RERFIELTWS, ¥, ‘Debris
Ring’ #1275 v 7B A-TH 7V v THTR
Bl X5EEL, #E b Hastelloy X 70 5
Inconel X — 75012 & 2 o, 1. 16X BHEH 0> —
NEBOBHBHTH DA, A b ROy — LifiHE
MoK z2E2ESH L, Ty 7 vy CREBED
BEHEMI LB LRI LT, v=7 5 v IR
DT RN VAL DEREE 2 Ty 7 DRERIE
LTWw3b, M1.1TIZA 7 — S5 OHBEIW & b {EKE
DRBEIREN 2B L 7Bl CTH B 05, RARH A HEHE
B THM 1202 % = % — & v RBESS T, BRI A
TSI LEIRAY -SRELHZER LD, X
D EET K ST G TR T L~k 16dB T
BT ERTERDY, & B
(RRZEC#)

1) KBS, [BRRKER], BAT AR -V

v IF—2K 12 EERE, PP6—-1—6—10

TS BEAL LAND

45 ADDITIONAL
7 STIFFENING
i HLANGE

- SEALASSY < (i w
L Hesatnon o

777722272720 S\S NN\

insertion depht

Primary
Afr Inlet

Previous swirler

—. SUPPORT TAB

\ém

(1984)
2) Mori, K, et al ;
ment on Combustors for Advanced Reheat
Gas Turbine”, 83 — Tokyo — IGTC — 21 (1983)

“Research and Develop-

3) HA B, [HEEEREARER - BHER
PR ORBRRER], 11 EHF A X — ¥ VvEE

HEE#HERE, PP113—-118 (1983)

4) Ubhi, G. S and Singh, R. ; “Gas Turbine
Combustor Coating Emissivity and Its Conse-
quences”, CIMAC 87, T —28 (1987)

5) Mori, K., et al; “
ature Combustor for Advanced Reheat Gas
Turbine”, ASME 86 — GT — 281 (1986)

6) Mori, et al ; “12 MW Class MF — 111 Gas
Turbine for Congeneration Use”, CIMAC 87,
T —4 (1987)

7) Brandt, D. E. ;
of an Advanced Heavy-Duty Gas Turbine”,

Research on High Temper-

“The Design Development

OVUAL STRUTS

" DUAL SEAL LAND BOLTS
NEW DESIGN

/ FULL LENGTH

P DOUBLE RAIL
i WITH REDUCED
g CLEARANCE
~—-—~ REDUCED
. CONTACT AReA
) SEAL Ass v
CROSS SECTION

X 1.16 EfHA /*/‘/*B@Eﬁﬁﬂ;ﬂ

Primary Ait
Inlet

Swirler

new swirler

K1.17 Av—5 DB

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

ASME 87 —GT — 14 (1987)

8) whkHEAl fl; 1500 CREA A% —E v %
53y ZRRBERDWIRL, BAF A & — ¥ Vi
AKE AL B X EESEERCE, pp
67 — 72 (1985)

9) Korta, J. ; “Mechanical Reliability Operatial
Experience in the Modern High Temperature
Industrial Gas Turbine”, Turbomachinery
Interntional Sep’86, PP21 — 26 (1986)

10) Sieminski, M. and Schneider, M. ;
Frequency Noise Emission from a Natural
Gas Compressor Station”, ASME 87— GT —
61 (1987)

“Low

I.1.2 mzEHrArAxz—vv
HAR—E vz vDHA 7K DE L,

ThbbEREYN - T KDh, BREERIEH

AT TORE FAOWKESELOEHI,ATTA

TW5b, ZHICERL CKROMENBEE T - T

Wah,

(1) ARIEFFHNE DB L — IS EED b D
TIXRBESRANEN DN ER T 5 L BREHINER v 7
s & DFBERE SN R R 03B 5 O THX AN Rk
HHA ) 7 4 A TOEENBY T %, £DR
RIRBES N DT OEBNEIC 2\ UTEREHR T
OH-HEEENT5 Tt b, &ERREE
BHOEL LR TFORBENER B E D,
Z D [T Ts BROBHER U BT K ek % &
7o LHABERE—KEHLIRD, Fhomt
{RIZ B BTEEYS - D OABREYIBAI LD
tesh, HEABREXHKAIE, ZhrMEAME
TIRFICE SRR B DB KD 5 < BB D H
KEbeb L, HKKMRESIL L RREER S B H
WhoRR &5,

(2) BB DA — BREESUR D R FE L2 L3h DBt
WREBRERE D F - TEHEREYER LS
TV, Thuliikd s oREEER~D%
SOEA X BFREAZ L HDRATHS Y, o
fERRBE 22 K OB 4 0\ 8 K LR BEZR tH 0 b A
BEFRBEHOMREKE 51 FBHBRL O
WALEI I » T &7,

3 BRI REOMEL—4% -y ALEE
DM AML R EREL X VIRER & 785 7

7 ®

b, 2—E VAN ARE FRCHECEER
FersH O A ARESME L, BREEZH OREN
Y—RKEEEETHZ EAERINTV 5,
g — VARV EOBESHDOHEL & -
TEEEVI B DB HEKEDOHIBIIIRITH 5.
Q) THRARI-PHERIR L SMPFE, ThbbiaE
ARG A RKREIGHD I It T
DIz, JRBERR D B FIER T O A A RED
PN EE LI - T 5,

@) sS4 FWMAM—BREESRANEIIBED L7 &
RS E AT LICEED 5 4 FADRBEDHIK
Nz T, QI LIT A FEEERDHE
BB D, 4 FERBEOHET, &b
BRW T T A FREESEI XTS5 T LIRS
5,

CIHSOBMBIEHED T v VI ED X S ek

WA LT BrEDEHAY A Ted <5, 1)DfH

HO—EQIEDL. 2. 2D0FEAEETSHD

TEHERBTER LTV E I,
FPREHEGECOVWT RS &, EFE =V

OV TIRRERDHEIBHE 2 b K[IEBR A LTZC B

FHalEcd s, HIRETEBRINE A v

T EDFENKEL D, BREIOMKAL - 58k

e EARFII ARSI b DIext L, BHERXEE

St vofa, BRI bR L, FELL

HREienicdt ThHH, —fFl& LT Rols-

Royce #t D RB211 = v o v A% X1.18% «

AT, ZHICBHE L TR LT BT 2 PF5e s

LomBE S5, RB2I1 = v vEBREES % N — A

WL THEA2DFtEYRBR L0, Al=vy

VTH 3 b O & ARRD BRI F LR D FetE %

WAL D, FRPNREE= v O VTl n

LAVWOhTEROD D [ZE8E] Fei+5

LY HENHB, FOMEBEEICEFTIRE

T WERFERRETOHz 10,
BEIL. 2. 2 THRNBEAMIFEEIRE D KRAEDF

P ER R & B4 5 2%, BN O = v

OV TIRRBHREIME F L7 & X, BROBHERLE

TIDNENE T B 72— DO REIEE 2 FAE L,

¥ D OGO BT RE Lk HE A HE$ 5 5K

bebhTwal, Z A EIKY X RR O

K, EKBEDH ELRECKELDRAD B E

5. ZDJEIL General Electric tt o = v v v

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

F101 ® CF6—50 7z K TEBL T\ 5,

B S BRESE A ORETEET. 2.2 T
T B, — 5, mERFOREEHEIE C O SRR
DFREET KIS FHEERIE, S LGEREIK
<1552 OTUWTHRND T 4 > A D RIE
HIRET S,

RREEZR I O o ARE S MO BE LT LTk
DXRMNEBRT WS,

Ok b B LR X 5 RN

MBED [ £ T kA EREL

Q— Kk BREEHBE S L x B S0 @AM

b3 52 Lic k5 BREEEBIEEL

@ T4 FEMBHESOERC L5 % - vE

ARV IARES MDH—L
@71 FERBOKENIZ L HEHEZR LN T
Z D Ik

BRED= v S VBREERTIIZ DD 5 bOX@
DRRDOFER & B HPABERS D /ML OB A 53
Hbohb, NEINLHLEL L AL CF6—280
) —RX54F2CF6—505147+%b22%,
PW4000 5 4 HEFEMDJTID—TRAGD H D
o 28% FEEMELLTVS, RIS A 5
GHEEE DA LODIFEL HH - T 5 & Eb
5, #FELCRHABEDERH X 52mAHER
DOEEE, DTRAKOFHA L & HITdR%,

@DXEE LT, fekoBREEROH Ol T 1

H.P. Air

Fuel Spray Nozzle
1.18 RB211 ORI E(Lae5)

7 #

DTS (FD 1, p.108) M3.2@D k51
(749 va~vvR] B (AKODLE®) Licos
TEH, 54 FOBEEC X S5O LicHE
HEitoTwb, GEECT A FHNIDED
ERBERK LD, TORTOREBNEE LT
b, FOHBHRAK D) TIIELLTEELF A FD
O ERBANFET AR L > TV D, 2D
FHRITZ OB CF6 — 60 D i h> V 2500 BREEZS T
LEALTWBY, cofE, x—€ v/ ALHE
I TOLBHEZORIIC X 5HO0F A BESHD
BT 5B,

74 FAMECE LT, BEESRNOBERIHMIR
rETpRechiel=v o voRkfTE—FD
Bl E B THEDERLI9D L 5 THBHY, Thnr
Hohs B X 5 WWRBERFEIR R DO RH % D 5K
IR D BRB A TN LB L, T4 > OFHREA
BEE LUTHEERROE KAME € — 27 &7 51K
G A INFEHC LD,

S FIEAHEE IR, BERERC X O HRE
DB I TE R, FEOMERA & LTEAHES
FEBM T LD, X 0EBIcEEE T 5600 %
S Zbhb, BEHHMRED M O, ReHshR
AR TEGANEMREC I VEARRIR T,
BH, WThbAEORKEEY KT, WIhoR
WA LT HETEDERIC 5 2 5 UEDHEH
EHREETHH, Bl TIEHERC L 5ho >
T2 b—va VIR VEAHEREDORFE T
#1'® b5,

SA FEHEEER A v v v IrmEAIE T 4

Take-off

Landing
> 100 - _~Climb
- Cruise
80 } ~
‘O
o
S 60 | | Taxing
j S
éﬁ 40 \\ Approach
v Idle
Z 20|
O 1 ! 1 1 ! ! 1l
0 30 60
Flight time , min.

X 1.19 REHRIT & — v TARICREERRIRZ
. (CF6—80)W

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

LAEHEERAGLRIEALIBE L LTHA
BHREYFHD D HANEBC L EHI NI TDHT
Wb, WhWLEBERHEED T I v A 12 TF41 TR
Ex LS B 5 v RS54 4 Spey = v
v MK512 W@ Xh T 3819 ¥ 7 i o
DR E R 22 v R TR
BFER L HA T B0, K1 2010RT b Dk E
D—#IT Float-wall /X5, K 1.21 K/RT
V2500= v o VIRBESR TR 5 A G &L LT
NATFEA XY 2 VDOBREEEUAE SR
B1900 /R % £ v b TEHEER D DUt & 5
LTWwaY, 0B RIERDEAHDO LD LY
T RSO0 i WRECTEE T 2%, fi
BT3ETHAINERTS~ 155 bh b2,
miEEE L E S RE L7 EES < Sk RAD
M AME A EABETH D, T DDA DEH
BETtes iy 2a—-F4 VB KomEPLES
29 IS4 FDOEAREICOWTHEL OPFRE
OB B, GIE Ty

4 vV XY FEH
X 1.20 Floatwall D#E4:

CAST INTO 718 JASTALLOY X SHELL

.

CAST B1900 SEGMENTS

ALSIL 347
HASTALLOY X

/

INCO 625

X 1.21 V2500 =+ v 0phfgeseld

*t

(RAZ k)

1) MacFarlane, J. ], F. H &
Whitcher, F. S. ; “Soot Formation Rates in
Premixed C; and Cg Hydrocarbon Flames at
Pressure up to 20 Atmosphers”, Comb.
Flame, Vol.8, No.3 (1964/9)

2) Bahr, D. W. ; “Technology for the Design
of High Temperature Rise Combustors, AIAA
—85—1292 (1985/6) 1 — 9

3) EBEEMR . ‘Y= v b v o HRRIESA
DL DEMEM” , AARMET HFERE 34
%, 393 %5 (1986/10) 519 —530

4) HAL H, TF—# “GAfMtAF AL ¢
VRABERR DRI T, BB16RIA A X~V E
WA AR bR O (1988/6) 31 —38

5) Rolls-Royce #, RB211 = v v Hh g w7k
. .

6) Jones, B. ; “Application of Multiple Swirl
Modules in the Design and Development of
Gas Turbine Combustor”, ASME/SAE/AIAA
79 —1196 (1979/6) 1 —10

7) Aigner, A. & Wittig, S. ; “Swirl and Coun-
terswirl Effects in Prefilming Airblast Atomi-
zers”, ASME87 —GT — 204 (1987/5)

8) Sotheran, A. ; “The Rolls-Royce Annular
Vaporizer Combustor,” ASME 83— GT —49

(1983/7) 1 —8

9) Martin, C. A. : “Aspects of the Design of
Swirlers as used in Fuel Injectors for Gas
Turbine Combustors, “ASME 87 —GT —139

(1987/5) 1—12

10) Dodds, W. ]J. & Fear, J. S. ; “Variable
Geometry Combustor for Broadened Proper-
ties Fuels,” AIAA — 87 — 1832 (1987/6)1—38

11) Bahr, D. W. “HC and CO Emission
Abatement via Selective Fuel
ASME 82—~ GT — 178 (1982)

12) Marsland, J., Odgers, J. & Winter, J. ; “The
Effect of Flame Radiation on Flame Tube
Metal Temperatures,” Twelfth Symp. (Inter-

Comb.

Holderness,

Injection”,

national) on Combustion, Institute

(1968) 1265 —1271
13) V2500 Engine Pogram Review, & 1 [EHA

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTSJ] 16—62 1988

TebeER (IH60— 1D

14) Dodds, W. ]J., Ekstedt, E. E., Bahr, D. W,
and Fear, J. S. ; “NASA/General Electric
Broad - Specification Fuels Combustion Tech-
nology Program : Phasel”, Journal of Energy,
Vol.7, (1983/11—12)

15 HAx H, 9%, “FIR7I0/600 = v 2 v
FABREESS” |, MiEDFER TM —483 (1983/2)
1—40

16) Mehta, J. M. & Burrus, D. L. ; “A Numer-
ical Method Predict Gas Turbine Combustor
Film-Slot Cooling Effectiveness”, ISABE
87— 7072 (1987) 710 —"717

17) Essman, D. J.,, & Tomlison, ]J.G. ; “TF41/
Lamilloy Accelerated Mission Test”, AIAA
— 81 —1349

18) Wassell, A. B. & Bhangu, J. K. ; “The
Development and Application of Improved
Combustor Wall Cooling Techniques”, ASME
80— GT —66

19) Bhangu, J. K., Snape, D. M. & Eardley, B.
R. : “The Design and Development of a Low
Emission Transply Combustor for the Civil
Spey Engine”, AGARD, No.353 (1987) 23.1
—23.18

20) Tanrikut, S. & Marshall, R. L. ; “Improved
Combustor Durability- Augmented Approach
with Advanced Cooling Techniques”, AIAA
— 81 — 1354 (1981)

21) Mordoff, K. F. ; “Float Wall Combustor

Design May Extend Component Life”, Avia-
tion Week & Space Tech., (1984/7) 56-57
22) Claus, R. W., Wear, J. D. & Liebert, C. H. :
“Ceramic Coating Effect on Liner Metal
Temperatures of Film-Cooled Annular Com-
bustor”, NASA TP — 1323 (1979)

23) Norgren, C. T. & Riddlebaugh, S. M.
“Advanced Liner-cooling Techniques for Gas
Turbine Combustors”, AIAA — 85— 1290

I1.1.3 HEHEHIAZ-EV
PR EEA BT # 2 (Regenerator) ZHHT
LR D, BE)Y — L bORSFIBhESN—BICE

7 OB

J1D R LT edIc, REBCETA5REE
FENHDFEST S, BIFEDETALDENHILS
B T, ChhroRBHCEEIRILEhS
TEEMIINEV, 2T 3 o 7 EOESRIEER,
B #ads (Recuperator) MHER I hIEEHEL
DL L BB A, Regenerator D& 5 3 o 7

2 T HANTREESE B R IR 5 oD I BRI D
IFEERAEm < Te b, BEmMTORMELIZZ > TW
QA

T TCTAMTRER/ILCES 5 32 v 2{LDR
BEROMCRRBEZ EET5,

HBETREERS 5 1 IR0\ B TEYG I 23 J
AL WhH, ZRARBEIRAZRICL - TH
HINH7DITEEED OB IR RAETS Y, &
et LT mEIE 2R LIz Dh Garrett @
AGTI101 T, BREEGH DREAT—WEL, Fic
BECOE DT o E L U CTHE L 2B IR %
KoTuws3, K1.221c % DRERRERT, 20
TS 2B R LR HDEA X
BRIXIE DT, FE7S AT & EBRIC L - T
BILEAERRE LY,

MRIE T RILESE (Si0) %135 7 2% /f
W BRI &\, RIGHERESIC (RBSC) T
BB E RIS\ TREDERESI o2 RE
BT HZ L L > T bR L OERESIOBH %
ZLBRLEAY 83b 5, olfRitzo
BHEMIZ L > THRER IO R X584
LB B, X1.231Z AGT100HD SiC/SiCEE#
BOF® Ths, RAEMTRL WCARRED
LDTC/C(H—FEV/H—FEV) avESy
ML SIC 2 —F 4 v 272 Bl b5
%,

A4 NARTH T

7 ,
A(J‘_‘l

1.22 AGTI0l=v v i €5 3 o o REERD

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS]

16—62 1988

. FLEXURE STRENGTH
E=.  ® ROOM - 74.9KS!

| * 1832°F- 60.9KS!
® 2102°F- 41.1KS}

COMBUSTOR BODY

SEP CERASEP SiC/SiC
40 v/o NICALON SiC FIBERS
0°/90° FIBER ARCHITECTURE

B 1.23 SiC/SiCavasy P51 56

5Lty 7851 FITMBANIC AL
TEBEBITHES IAT 542V ERIRLIgW&
BB 5, MUETRE L L TR 220 &
51T 397 af AT v I TRES LK
5 7 A F & TIREHICHEST 5 HADOMIC,
I.3.38C/RLER3. 14D X5 1CHEL ok
¥/ AVHIZaArLAS ) v 72/ AL, 514 F
HIDOAI Ry MIRT T VO RBERAATHY R
ELIBIDD B,

ChbED X 5 s sucsd 5B E R ot
BIETRERP R D BRICBEI N DM TD D I8
5, 25 3y 7BREERT A FOMAMIBRTD
PiEhBEBCEE 2B, 1.2, 3HCRNZ L 57
RED R EC T HEBALELRE L, ©
DEYE T HEEBEHRTLILY, SROEK
KOBRELILAH S, (#E 4 KIESR)
(FRZEE)

1) %F, (BEBE (Ef) AFAZ-E VO
|, EEAS A 2 - VBEOBIR], GTS]
vol. 16, No.61, 1988

2) Achiwa, S., et al ; “Thermal Characteristics
of Gas Turbine Combustor in High Tempera-
ture Operation”, 83— TOKYO —IGTC — 23,
1983

3) Preprints 24th Automotive Technology
Development Contractors Coordination Meet-
ing, 1986

4) Saﬁborn, J. W., et al ; “Design of a Low
Emission Combustor for an Automotive Gas
Turbine”, AIAA — 83 — 0338, 1983

5) a4 Kighs, TRIGHERS SiCBREEDR 7 1
DEAFE L RIS, GTS] 5 16 e #EET

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

FR%E, 1988
6) Helms, H. E., et al ;

Ceramic Technology Developement”,

“AGT100/ATTAP

25th
Automotive Technology Development Con-
tractor’s Coordination Meeting, 1987

7) Napier, J. C. and Arnold, J. P. ; “Advance-
ments in Application of Ceramics to the
Gemini Radial-Flow Gas Turbine”, ASME
85— GT —183. 1985

I.2. HEEFHYDERBIIR

1.2.1 EBEHIAZ2-—YV

1. &M NOx K

PEER A A & — E VBT, NOx DIER
RLEENL OBRADOHFEL - TV 5, NOxDIE
R E LTk

1) ®RE: GERBFERR~ DK FERES)
2 B (BREEFIENT X 55 NOy RREER)
(3) MhIEEREE: (ARIEAABEIC X % B{ENO R EE

)
DRRBEI TR TW5, TD 55, WA
BREERT D b DDREEREE 7e L TKIB7{E NOy
(ERZEERTESLDT, WK1 LIEL EHCHIN
T\ 5, BRETBREERIENC X D NOx D ARG
EE L IENOxREESR IV 54 DTH D, &
R RIEIC BT 5 B DK T M # O H
ME Vo REXZBEHTHLOTH Y, BIE, B
FDOFRLET T D, BIBEAABE IR 2 R e
FBENOX{LE RIS LA DTH b, BRI
DR ECOIELUVELND B0, MREEiEL
e RBAR N ED TS, AHiTIE, NOx{E
BRCBELTCER EOBRH S, BRIRERLEh
TWBHD, bRV EA TWB HDE T
Oz, £ b DRELNZ O TRIES RO
ME B,
1) R
BRBNTREEBRA~KE AT AEH L, B
FTH s KR BRBOBELZE FTEIR®H I LILLD
NOx # &I T2 b DTH 5, WAEZ I TS
SEOETH#BHML BT L, K, BZOMPEE
FRNCTHZ L, ROKECIEIEHTE -
TEREEMREDME R LIS Z &KL v b Ein 5,
El%, NOyEWBI R DS EH Tk EHT5 2



GTS] 16—62 1988

gL B, UTICASHES & KBEHIZL S
NOy EJEMIc >V CaE 3 5, 2.1V, 2.22,
2.3% WHKLKEH OB EL RT, K2. 1AK%
PREESS MM EUT T B 7 RSB S 2 XL IR
BL, BRERETDS A FF 4 v T ROFERE Y
WML U)kBREHBE~NEE TS0 THSL, K
2.2, 23R LB E TRA L TG T AT
BB, EIEEIT & B NOy KA X 2. 41K
T, Ryox BESMESHRED NOx & &K M5 Lis
VWD NOg G %, Ryox v GT — 100 & BST,
LM 2500 X O'KWU D= 20— 7245 bh b,
KWU o FREEH HA (K 2.2) 238 NOy K

Steam/Fuel
In

Steam/Fuel

X Out

2.3 Bk AR TEREHES

10
Ve AL FE 28 B A
WD EAE R E L > T B, GT—100 %
— 2 N . 0 - \\
F— 2 bRV, KEHS LD RVRER (X o Oan e -
0.4 |- > A =
a \ﬂ °\ o
g : ‘\ .
) [
z -
o o,
;‘ 0.2
5 o
)
STEAM = Q REF.Y
MANIFOLOD FLOW SLEEVE 9 \
. « Ot
STiAM 0\
noZZLEN] — AR FLOW 008 - °
Snll\(l\ 0.08 |- \\
0.04 - )
PRIMARY JOME DR UTION 20ME COMAUSTION S S SRR S SO P S S B 1 1)
.‘ 00 02 04 08 08 10 1.2 14 16 18 20 22 24 28 28
@ 2 PHOOUCTS STEAM TO FUEL MASS, RATIO
J NOTES:
1. NATUAAL GAS OPEN SYMBOLS
i NO. 2 DISTILLATE FILLEO SYMBOLS
rueL — AR LOW 2. ::vg::ﬂwwoo PAEMIXED STEAM
FLow 3. KWU OIL DATA STEAM ATOMIZATION
q COMPRESSOA LEGEND:
OISCHARGE —6—0- BST COMB AIG TEST (REF,15)
ENUM —0~—O—KWU SILO COMB. FIELD TEST (REF. 2,14 )

K21 ~v F=v FASHES

Natural gas

Steam

Mixing Jevice

—0-—0~GT100 USSR RIG TEST (REF, 16 )
—~0—0 ~ GE LM3000 A1G TEST (REF. 3 )

2.4 FKIEHT & 5 NOx (EBishR

Natural gas and steam mixture

Seclim A-B

Steam

L
=

Combartion
Chrsmber

»,
"
»Q
[{]
Turbine
exhaust l
o
%

A

d !é:é .ls_.(_ Steam
|
|
Nntj g8s

2.2 BR/EXTREHES

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09." 74 -



GTS] 16—62 1988 &

2.8) Lt THED, oG EERIA RS, &
7=, A—OEHETHIUE, #H, H A& HERERD Water/Fuel
RIC KT,

KT AEEC oW Th~<5B, K2.5Y, 2.6,
2.7% WWKMEH G EONREFIERT, K 2.5 138
BESR A AT KES 7 A BT D TH D,
2.6, M2. 7T, X & KBS, Avm—1k
fLLTHDT, HK 2.7 3Rk E KBRS LT
EHET 5 R TH D, K2.81ZNOyERSIEE R~
3, GT—100 DF — 2D 3 D X b R IC K

Vs, GTE — 150 TS B2 4 L S e il w “Water/Fuel
T-THED, REEZESI LR OFH L CES Out
LIcBEIIRIB R E ST D, —T7,
BB N & F N8558, NOx DIEHEAD 2.7 PR/ KT IRAMSH
COMBUSTION
)NER
BOOY
WATER INJECTION CONNECTION cap
COWwWL
NOZ2ZLE BOOY
\ GAS FUEL JET
) 356 cm
[:[:1 ATOMIZING AIR
PASSAGE
. . INNER on.\rw
(F'.gs;c?énow 5 - AIR SWIRLER
3o Mot
{1 OF 1)
. \
ATOMIZING AIR CONNECTION \ ’ U S
GAS CONNECTION

K 2.5 ~y F=v FKESH

Fuel Gas
Nozzle Jets

X 2.6 Bk, X EKES ) Ava A 76

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS]J

RRINSOEERTRL-TL 5, K2.9ENS
DRI D A BEOBRBNZOWT, KEHSELY T
NEfERERTY, ThIC X b EBRBFNS DS
HENE 1513 E NOy BRI EII/NE LD,
N4raHE0.94% O SRC I TITAEEHIZ L » T

16—62

1988

<3

ot

WMINOg MM LT3, 20 I & LBRER
X BBBRN S BAER T D NOg (7 2 — =1
NOy) D{EJRITHIRET X7\ o & ¥ B,
AR L 5 REMREE T OHEL LT CO &
REERBIE DA D5, K 2.10, 2.1l cxh*

HCO L RBEREBY D JFE WA (L h =380, COpREE

R HIEDHH L LT, %7 CO£0 b osh Bl
sl e - WTHHHD, ThakE T B AMTHT
wl  Eal T T aaEABA. ki, MEHRD OIS
; AN e FOESHEAHA SR B L L B AT S
x ®, - R N .
g ol \é\},o " EHDT, BEHRBEN 0 —E L~V U T T
5% » o= — 23 = =
: o1 §§%~ EARETH D, KEHIC L 5SROk 2
E o} AN ML, #Bes~— FOEEM oM EERERL
vl \\ BR o fev T s RVRBER OGN DB,
) 2 W ,
al N @ wRE
I BAEDT, BRENO BRI 4 5 IS ok
1 | I NN N SN S S . . .
° °‘l’ 04 ofs o.lu l.lo :z :4 v.lo '8 20 22 24 28 28 30 Db <, o, BHRVNEHAERBCELTWS
WATER TO FUEL MASS RATIO i) @0: ﬁxﬁ{&NOX%ﬁ%ﬁb3% 70)0 jf}’\ ﬂ . E. v
" imyns e so susots PREBEC 351 5\ oW B T £ T AN A 56
W CATA TG NOy fEW & [/ 5 fo b i, ek DILBIRER A
LEGEND: T%@é’%ﬁ%%&ﬁﬁ?éﬂ‘gb‘%éo Noxf&ﬁ%
—O—0— W35 MW (REF.17)
—0—0— 8BC TYPE 11 FIELD TEST (REF.18)
—Q—g— GT-100RIG TEST (REF.16)
GTE-150-RIG TEST (REF.1Q) 30 - FuEL
— O0— O~— COMBUSTION HOLE INJECTION NATURAL CAS
—g 4= SWIRLER INJECTION
=0 = 00— COMB, HOLE & SWIALEA INJ. 0
2.8 KHEHIZ X3 NOx {E s 5 “;,.:5” FIRING TEMPERATURES
CARBON 30
MONOXIOE
15 | G S S SN S A S B S S Ud gl L EEPON
1.4 % FBN Fuet
e 0.94 SRC II{Heavy Distillate)
13+ o 0.16 H-Coal - 10 124X
L2 L o 0.21 31No. 2/SRC II {Medium Dist. ) fiero°r .~
' . Shal ] : -
L1k E_O_il Z::S?m:? (eRet.S) . o 02 04 08 08 10 17 14 16
. o WATER IMJECTION (X OF COMPRESSOR INLET AIRFLOW)
1.0 \\\\ g ]
3"§§KZF?TP~~~-~__ N R 2.10 KW¥E & CO DRIk
\ T ——
§ g 8 r \\\Q\\\\\\A o B 2.2 WATER
= > - ~a - -70% w
o™lg g N \(\o ~~—_ o b o so-70% Loso ATER
b+ \ \\\ ° —~—_ 0.5 - ’ © PEAKLOAD
5+ AN S~ ° - "e O STEAM
. Mo ~o RATIO OF
N- 3= ~ \\ _JAMS DYNAMIC
S e SS0.1s 'L":vt‘;“_( e OISTILLATE FUEL o
.3 — \\\ . ~4 wET
~o OVER DRY |
'2 i \sm FBN STEAM
af . va -
0 1 L 1 il 1 1 ! 1 1 ! 1 I3
0.1 .2.3 .4 .5 .6 .7 .8.9 101112 ‘o - .
"0 ©2 04 086 OB 10 1.2 14 16 1.8

& 2.9

Water/Fuel Mass Flow

KIS & 7 2 — =1 NOx DBtk

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.

WATEA/FUEL MASS FLOW RATIO

X 2.11 7K/ZESEH & REERE) OBIfR



GTS] 16—62 1988

AR ED D ediciy, BRENFEKERD S
AR —EVEREHITE T, KRR DI
RKORH 2 DOHIRIE 7 A~ LA bR B CES
K[ELERFEI R EIRSR, Z0dD
FTEEMFEL LT,

(1) HETEREKEDBEEREEL

2) Ty AFFICKHIGT B 72D DIEEIPRZ H. & B

DILK

(3) RIS D HH]

BhB, TOLSIBREYHRT DHIDICE A D
BB RAE ST I T B8, RFEW L DI
WTRBE TR E AT EYE 2.1 R T,
ThdAMEECE LTz, EKEFAHTOREY
BEfToTRD, EHCHAS EHEORL S
THIELEM L s> T B, RIZAMEFITOWT
BRB, M2 1213—BREER & <L F - — F Dk
BUREE, BB E % FTIRAMEE L T 5 ENOyR
BETHHY, FPRABREEIIEKFMERE
(IFC) TAMRIGECTHREAHIN S, X2.13
ICNOy #rtt: 2 ~T, #9259% AR LS B kb
DR TH D, NOy VUL ERDOH 40% % T
BRI T3, K2.1412[F U< ZBRBEs OHl
TH Y, R OGBERIFIC X v Rt — & “Pri-

mary” — “Lean-Lean” — “Premixed” & %51k

# 2.1 K NOx BB A O A mfhl 7
REBE S AR I 5 B

BBV

ZERE (LB +TRES)
REEE — FOBE

ey b R TRARE | ERERED

FRE <L F o YEBh < — F OEEEE L

1st Stage Internal Flow
Nozzle Controller(IFC)
=" Swirler 2nd Stage

>

Nozzle

=gyl

X 2.12 —ByREES(1)

(T

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/_09

7 K

SEDLTENBBTHD, BRTIX BB, 2
BERRE D 2BEBRRERICR T TFEAREE L
7% %, [X2.15 ICBEE — FICRHET 5 NOy 45

2 8
S o
a
o
Q
L G
g
:\’ 100 F
.2
K] -
SOL ~Z T
2o
u iF2
3 1
3 0 11 X TR |
w 0 20 40 60 80 100
X

{

—
(=4
o

Standard Combustor

o«
(=]
]

) M
Zl)J LowNOx

Combustor

NOx (Corrected to 15% 0;)
NOx (Standard Comb. at 100% Load)\

0 25 50 75 100
Gas Turbine Load (%)

X 2.13 ZBBREERS (1) D NOy Hitt:

;,..;.m\ Z.m...;:rl
/[

PRIMAR v

rueL no22uts -
L] [\
CtmrEASOOY
CONVEINTIONAL
LEAM AND SECONDAAY 2ON( OIHUTION 2ONT

PRENIIING
PAIMARY IONE

SECONDAAY
FueL nozn e ™
m

7 vorbs 1]

EnOCOvVER

X2.14 —BRBERR (1)

70 SYMBOL MOOE

o PRIMARY
60 | [+] LEAN-LEAN
o PREMIXEOD

50

MACHINE 40
EXHAUST

1SO NO,
{ppmva) 30
20
10
o 1 1 L 1] ]
1000 1200 1400 1800 1800 2000
MACHINE FIRING TEMPERATURE (°F)
X 2.15 ZBREES (1) D NOy et
17—



GTS] 16—62 1988

MeaoRT. K2, 161341 n BBBEROFITH 50,
Rg |y, PREFDOFRAG A —FEELTED,
1 my b REARER &S AMERRO TRA
KIEDRKEE ST 5, BT, FREZE K
PICHET sz L X b, FREREOEENEY

Torch igniter st N omn
N

HOEE
) T
Swirler 4 }
|

Q l
R
.\" [
' Dilution holes
Ceramic tiles N

Compressor air

Turbine
admission

B 2.16 -~ =y b RATTRAREES (F 1 = 1)

150
2 co
S ppm ¥
2 |
£ 125
S
= \
Q
- 100 ‘
4

75—omus;m7
]

\

50— \
— |
NOx \
i
\

25 Premixed flame

3 \ with pilot
\ \J%L
0 l \.‘i -~
0 20 40 60 80 100 %
Power output

|

Maximum [Minimum
secondary air secondary air

* in dry exhaust gas with 15 % O, by volume

R 2.17 1 =D NOy, CO ik

<

AL TWB, NOxizKI2. 1TWeRT X S B Aan
T 10ppm A EFEFHITE N VA BER TE T
W5, [¥2. 1812 FIRE v/ F A —F R L7l
THHY, ATFAEA—FAROYHBELIT X -
Tfibhs, ZDkd NOyx 2K 2.19 17T X 5

i
A
GA_;:N;:- o Mtﬂ

XY

ale oke sls
ﬁ\' .'.".j".“.[n
., y /\‘ \

X

LN b
<=
<

\

X2.18 FRAGZNVFA—F

*» 300 Conventional [ \ |
S ppm| combustion chamber
KA with ditfusion \
‘E  250}flame burner |
w I 1
g V7
% 20 AZ ,/ZZ
2 4, il
co
150 LA \l
Low NOx .
combustion chamber
1oq with premixed ‘\
/ flame burners \

.

V77
N
75 % 100

Power output
*in dry exhaust gas with 15 % O, by volume

2.19 FRE=VF-—5DNOx, COHM

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09™ 78 -



GTS] 16—62 1988

i, R—FDOYHRZICHIELTAT » TIRICZSL
T HEEREN LD, —8, COgiRYE (K217,
M2.19) W TFhHEAMT TRWEE K-> THE
D, ENOx b & KRR HHID 7o DBREED BIEL
DLELHEEINDL, T, BAMHCEWT
b, B D& T TRS E CO XM
HA R L TR D, BERERE TR CF
BHFE ST\ D, SHE—TEDENOKEZX S 72D
i, BREEIEETRAeLOTHCHD, ChE
EHT LD, FTRAKKD X VRELEE
PREERI T DBASE L MFBIREF 2 KT B b D— 8
DILKBLBETH 5,
(3) AL RBERR

AR BES Iz B LT, AR R & T ALY
WeRnsl - CirbhTnwb E LB, EALE
His LT RERORERBRITHLAL T
BILD i NFIH R X — € VI REES
B8 L, BREEMERELHIERE SR S h i plb D
219 [ 2.20 10 F DS A RT,

2. W ATKEOBEROBE

FEEA AR —EVIXEBRE L TEGEOF
avASL VR S Vv IREAIRDS EEDIT,
a—U e Fxl—va VTSV IFRERAINBERIC
e b, AMERICEERCHGT 5 7o) DERS A
EHEOBERNE L STETWD, TDRD, #
LARRED B RO [ ENBEEILREDO—D &
oTuhb e &EHIE?, BrSEtticoOVTh, &
BSEERRF O 270 5 T EH 5 AR O NOx B & &

12 Premixing Tubes

-

' M

NOx BREEC LS KR I O IEI 233 « LB L
b, ZDeHITIE, B TR 2K ERHEAY
X DRI, BREFE VG LRITFRAKOR
A BRI EHREE D, BRI
B ARV HAIET R E LT 2.21 @
Rt X 5 IRENNEIELEARES R T B,
CHITEE Y —HHRT A LT X o TREERN
NDERGHSEFAGTHEDTHB, 2 -7
P—FRAMZEoT, THOMTIC L HREEHER
DZEZHE 36% L TEABRNIBOI TV 5,
—F, VAL VUFTS VI WTR,
AR EREEA DRAPR LK DA A CHRMEE
WA S KB L, REERE Y HD IR X
DBGIRDOBENR SN T WD, THIXENOLL
e 5T, TRERENOBITHAEELDA

L]

. inlet tube
. transfer tube
. outer casing

[Sem
——

1T N
: LS

104

2. casing 3. fence
6. inner casing 7.
9. liper

4. capture tube flange
ignition plug
10. atomizer

K 2.21 Z2HMBRELHlES vl 7= P E
PRBERS

Catalyst
Ignitor r:
=] ;
Primary ~ - . . — - |
Fuel Nozzle ~ = (=
y . .
€ L L S B
& nilta s l £
~ N A M £
T} | Te |2 :i; -
= Y, X - '.-2..'.‘
\ i —
g o e Ega«,— I
] |
Preburner [ '
ixing 2 ¥ \ Variable
Premixing Zone Geomery

s

3 Thermocouples (T in)

12 Secondary
Fuel Nozzles

1,161mm

T

3 Thermocouples (Tout)

X12.20 ARy EESS DBl

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

S L VIEARUANED Z & s bAEFT

B5P, COHRT, MG ORE LHIEC

AL THHBETIh, FECERTH ST L6

ThTws®, Bt D
(FAZESCER)

1) Touchton, G. L. ; “Influence of Gas Tur-
bine Combustor Design and Operating Para-
meters on Effectiveness of NOy Suppression
by Injected Steam or Water”. Trans. ASME,
vol. 107, July 1985

2) Krockow, W. ; “Burner Development for
Larg Industrial Gas Turbine Combustors”,
14th International Congress on Combustion
Engines, 1981

3) Bahr, D. W. and Lyon, T. F.; “NOx Abate-
ment via Water Injection in Aircraft- Derivat-
ive Turbine Engines” ASME 84 —GT —103

(1984)

4) Antos, R. J. and Emmerling, W. C. ; The
Effect of
Control on Industrial Gas Turbine Combus-
tors” ASME 84 — GT — 38 (1984)

5) Mulik, P. R. et al ; “Effect of Water Injec-
tion for NOx Reduction with Synthetic Liquid
Fuels Containing High Fuel-Bound Nitrogen
in a Gas Turbine Combustor” ASME 81 —
GT—51 (198D

6) Hilt, M. B. and Waslo, J. ; “Evolution of
NOyx Abatement Techniques Through Combus-
tor Design for Heavy-Duty Gas Turbines”,
ASME 84 — GT — 48

7) “High Reliability Gas Turbine Combustion
Project” EPRI AP — 3885, May 1985

8) Kuroda, M. et al. ; “Development of Dry
Two-Stage Low-NOyx Combustor for a Gas
Turbine” ASME 87 — GT — 64

9) Sato, T. and Hilt, M. B. ; “NOx Abatement
Measures for a Combined - Cycle Plant” ASME
87— TOKYO —IGTC —58 (1987

10) Maghon, H. et al. ;
Application of Highly Efficient Heavy-Duty
Gas Turbines in Europe”. ASME 87 — TOKYO
— IGTC —53 (1987)

water Injection for Emissions

“Development and

" H

11) Beebe, K. et al. ; “Design and Test of
Catalytic Combustor Fuel-Air Preparation
System” 87 — TOKYO —IGTC — 51 (1987)

12) Angello, L. C. et al ; “Catalytic Burners for
Stationary Combustion Turbines — A Prelimi-
nary Design Analysis” ASME82—GT—58
(1982)

13) Hoshino, A. et al. ; “Preliminary Tests of
Catalytic Combustion in a Small Gas Turbine”
ASME 87— GT — 100 (1987)

14) Krockow, W. and Schabbehard, H. ; “Alter-

nate Fuels : Burner Concepts and Emission

Characteristics of Silo Combustor”. ASME
82 —GT —29 (1982)
15) Koch, H., ; “Investigations and Measures

for the Reduction of Gas Turbine Emissions”
Sulzer Tech. Rev. -No.2 (1974)

16) Krugov, V. B. et al. ; “The Results of an
Experimental Investigation into Lowering the
Emission of Nitrogen Oxides by Spraying
Steam or Water into Combustion Zone”.
Thermal Engineering, vol.26, No.11 (1979)

17) Hung, W. S. Y. ; “Accurate Model of
Predicting the Effect of Humidity or Injected
Water on NOx Emissions from Industrial Gas
Turbines” ASME 74 —WA/GT —6 (1974)

18) Hanson, K. A. and Felix, P. C. ; “Emission
Characteristics of a Gas Turbine Combustor
for High Nitrogen Content Fuels” Paper
No.75 —PWR —28, Presented at the ASME
—IEEE Joint Power Conference, Portland,
Sept. 1975

19) Tumanovskii, A. G. and Tul’skii, V. F.
“Influence of Water Injection on the Forma-
tion of Nitrogen Oxides at the Outlet of the
Combustion Chamber with Series Introduc-
tions of Air in the Combustion Zone” Ther-
mal Engineering, vol.29 No.6 (1982)

20) EEKfk, “ACTOBER S = =7 +F DK
BH” BAHF AR — ¥ vELE . vol.15, No.60

(1988)

21) Wu Shou Sheng. et al. ; “An Aerodynamic

Study of a Vortex Controlled Low Emission

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

Gas Turbine Combustor” ASME 86 —GT —
265 (1986)

22) Becker, B. et al. ; “Premixing Gas and Air
to Reduce NOy
Proven Gas Turbine Combustion Chambers.”
ASME 86 — GT — 157 (1986)

23) Angello, L. C. et al. ; “Catalytic Burners
for Stationary Combustion Turbines — A
Preliminary Design Analysis” ASME 82 —GT
— 58 (1982)

Emission with Existing

I.2.2. BAAAZ -V

19604E4%, &2 — ¥ v = v 2T X BRSO #
HREV BT I e ok, SRART HEHEOK
WEBEETHEN I ey PEHRLREF->TE
e ThEMHTDONALFEARAE Y 77, BRBLY

(NOy) T XamBEXRRA Y VBWEDAIEM e
CERBAESNhD, KKRIGRGHET 7o T B
BHIEIND LS5l T,

1972 &, XkER=EHZT (EPA, Environmen-
tal Protection Agency) %, MiZe#EngEH 3%,
&, RILAKE (HC), —#{LK%E (CO) BIUE
FEHt (NOy) HMFFOHR I b —#ils v LE
HO—ZERTHZEERDIFELVCHHIRY R
Ut ?,

PF, HC L CODHIHIEEL OB LI &,
FIZ 1978 I F - T NOy LI HAF & 0%
MR R 2 RN TR I, £ LT19824E
RKIZZ A A D—EF D BLHIHBE & K8 ek
FHE L RREI BRI N 1984 FREH» HE
BEh5dZ Lictksotc?,

EEREEIM e (ICAO, International Civil
Aviation Organization) T3 197TT/EFGEEH > %
iU, 1978 £ & 1980 =D £ (Committee of

Fueling Pattern:

ignitors

Ali 30 Nozzies Fueled

1 On/1 Ott/14 Zones
(16 Nozzles Fueled)

' K

Aircraft Engine Emissions) # & CHEWE 2 T
2 6)o :

FEHOBEOBXICH L TP v 2 —h 20
FRBOBH ERBIIUTOL S TH T2,

BEFEERIC B U Tl — Rk RBE SIS T O R EE
CEERRATH D LW LAY Lich, B
BB S P B8~ D 22 KB I E A X % BROFHEER 5
BON 0 - 12810, Kot X vic k
5 RBREIRAE & —RIRFEFEIR SO F (L BE
BRI LITBRD THBHTD - 72,

—75, NOx DRI BE U Tixtt R O PF 72458
WX OIERHEN I htc, KED A —H L
721E913 ECCP (Experimental Clean Combustor
Program) WX 3 E3=v o volRICE - TE
NOy BBEBR DO TREM 2 T~ £ D RKRE
AAFEIN TV B, #1212 General Elec-
tric (GE) #t D CF6 —50= v ¥ v HIER IR AE S
% Pratt & Whitney (PWA) #® JTID—-T7 = v
Vv VorbixRBed b, BEL LicTXTOEEH
Y& EPA19T9 EHEICTH Z iz T, £
AL RN FRE I, FOBEMEH= v
VIZHT B NOx DHEIAE T B L ICAO)
BB HE (EPA) D TZDOHBFOHEE
ERRIITEAEALRI, LELZDT 2)
F A X 5 THRLRICEMPITEEN X OB OB
BESRORTCE LMY AL B I E Lz T
%,

HC & CO D HHERCBI L TH % < DPFFEH
B5, JT8D— 17T DRBEFwE AT T A Friis
RFDBRBERRA RN N ED X 5 CHH W EET 55
BRI D B0, PR B EH A&
Wit d DT, WO ARRHCRBESASE I ME T
U, BREHER L 235 L3 5 1o b RIRBESEH 4
DK T B, ThiextdsxKE L TGE#DCEF

Unfueled
Fueled

4 On/2 Oft/S Zones
(20 Nozzles Fueled}

Combustor Fuel-Air Ratio At Lean Blowout:
0.0062 0.0041 0.0032

[ 2.22 CF6— 50 12 V) B XA T4 T D BRBHEHE o 5520

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

6 —50 TIXK 2.22 D X 512 30 A B % REEH
DT =Y 7 ANDERET A FLE&HETRE
BUHE Lo\ T 1 A7e b O BRBHESHF DA
BREDE T E, FHADOWKIE LB I & RE
BREDOHE KA T 5 R REESEH O Ml %
ﬁofb‘%mo

WiR BB L= FJRT10/600 = v & v T3 7
1 Frlsg 754 < VIBHAORL L - T

1dle condition

80 1
.
:
i {
o i
3 V! A Pry + Main
o : co
S0 el S ey S A Pry Only E—
&
§ Ee O Pry + Main
\
. ;i @ Pry Only
o
o th
p-1 a S
= to
£ 40 iATA
s | VA
@ . \
2 b Xia N
& Bit \
R YIAR
a\/
20 a \
e
Lo N
: \
P %Q°
\
\oi \0
?d%\g :9\ \\\‘&-\ )
0 [ === b — o A
400 500 600 700 802
Corbustor inlet temp. T, K

X 2.23 74 FEERRFORRIELS € — FO&
Wiz X HEEHEDO &L (FJRT10/600)

Rotating Drive Rod

Engine Casing Penetration

Unison Ring Drive Pin

Unison Ring

Swirler Slots

Fuel Nozzles

Rotating Secondary
Swirler Vanes

X 2.24 TIEBEENAY —F
(I.3.203E>")

12 Secondary

7 N

X2.23D X 51 CO & HCOBH Z#EIR I £

}-18,19)

T OMIE TR . 3. 2 TR BB ARt

RELDDHDTH2.24D L5 A Y — 5T

EHELEA LI2d O ETHHEREERD - 72

W5 s THbh T 5, (HH  #)

CFRAZE )

1) “Atmospheric Pollution by Aircraft En-
gines”, AGARD Conf. Proceedings AGARD —
CP —125(1973)

2 ) Aircraft and Aircraft Engines, Proposed
Standards for Control of Air Pollution, EPA,
Title 40, Code of Federal Regulations (Part
87), Federal Register, 37 (1972/12) 26488
— 26503

3) Control of Air Pollution from Aircraft and
Aircraft Engines — Proposed Amendments to
Standards, EPA, Federal Register, Vol.43,
No.58 (1978/3), ,

4) Control of Air Pollution from Aircraft
Engines, Emission Standards and Test Proce-
dures, Fed. Regist., 47, No.251 (1982/12)
58462 -58474

5) Control of Aircraft Engine Emissions, ICAO
Circular 134 — AN/94, 1977

6) Report Doc 9304, Committee on Aircraft
Engine Emissions, Second Meeting, Interna-
tional Civil Aviation Organization (1980/5)

7) MacFarlane, ]. ], Holderness, F. H &
Whitcher, F. S. ; “Soot Formation Rates in
Premixed C; and Cg Hydrocarbon Flames at
Pressures up to 20 Atmosphers,” Comb.
Flame, Vol.8, No.3 (1964/9)

8) Faitani, J. J. : “Smoke Reduction in Jet
Engine Through Burner Design,” SAE 680318

9) Bahr, D. W, et al. :
Smoke Emission Combustor for Large Air-
craft Turbine Engines,” AIAA 69 — 493 (1969)

10) Mcknight, D. ; “Development of a Compact
Gas Turbine Combustor to Give Extended
Life and Acceptable Exhaust Emissions,”
Trans. ASME, Vol.101 (1979/7)

11) Bahr, D. W. and Gleason, C. C. ; “Experi-

“Development of Low

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

mental Clean Combustor Program, Phase 17,
GE — 74 AEG380 Final Report, NASA CR —
134737 (1975/6)

12) Gleason, C. C., Rogers, D. W. & Bahr, D.
W. ; “Experimental Clean Combustor Pro-
gram, Phase ", RT6 AEG422 Final Report.
NASA CR — 1349116 (1976/8)

13) Robert, R., Fiorentino, A. & Greene. W, ;
“Experimental Clean Combustor Program,
Phase”, PWA — 5493, Final Report NASA
CR — 135253 (1977)

14) Gleason, C. C. and Bahr, D. W. ;
mental Clean Combustor Progrem, Phasell”,
Final Report, NASA CR — 135384 (1979)

15) Ciepluch, C. C,, Davis, D. Y. & Gray, D. E.
; “Results of NASA'’s Energy Efficient Engine
Program,” ]. Propulsion, Vol.3, No.6 (1987)
560 -568

16) Kauffman, C. W., et al. ; “Ambient Effects
on Idling Gas Turbine Emissions”, J. Aircraft,
Vol.18, No.1 (1981/1) 15—22

17) Bahr, D. W. ; “HC and CO Emission
Abatement via Selective Fuel
ASME 82 —GT —178 (1982)

18) Tamaru, T., et al. ; “Combustor Develop-
ment for FJR710/600 Engihe", 83— TOKYO
—IGTC —20, (1983) 151-157

19 HA F: “BESERBIO=I yva v
HIEIEAR, " AARZETESRE, 32%, 371
5 (1984/12) 17-22

20) Bahr, D. W. ;
of High Temperatature Rise Combustors”, J.
Propulsion, Vol.3, No.2 (1987/3 +4) 179 —
186

“Experi-

Inection,”

“Technology for the Design

1.2.3 HBHEAIAZ-EV

T BWTEFR LIcBFRBEIEORE S, F&E
ELDBE, K2.250T L THDH, AXTIZ
R B BE 3 A AN EIFR I T 22K,
FHERARBE LTI AFBEOBEANLD
R BT 52 12 TET, FRETEEAR
MOBRILAL LD, THkKbs, FREL
DE—M T AREEREERRIC B\ THRICEL L < Bk X

7

5 BEREY S
= 5 HC, CO
| mnwmcmpes |- a5 ADEELR
[ NOx sy ]
ENOx M85 2 &
FRE | Lmw . mAORERE
TS . N
CHEK - B T KR
¥ VRT b
wxEAE A
75K [
LPG & | o | PEEEEH
P B | o | B CERID EBRHE
17 - i A - BEAS VA
TN =i i
mwe|
% - Btz
o g | UEEORMERLE
" - BREER OB AR
wREAY
me | & + Fuel —NOx DALEE
& i %2 | % & cExpoms
BT w | # | ETRROKIEMERA
wm " — T
e

X 2.25 HEBEANFAX—EvOREERC BT
% B E P H W EIR D B AT E

TWENTY-EIGHT
0.37 mm (0, 0145 in. )
ORIFICES

a=0.64cm(0.25in,)

Multiple~jet cross-stream injector, twenty-eight 0.37 mm (0,014 in.)
holes, 7.6cm(3.0in.) inlet.

M2.26 AFVzpb AvSzral)

COOLING
COOLING AR eme- T == = AR OUT

TO PLENUM

FUEL TUBE e
(ONE OF NINETEEN)

FUEL

X2.27T =AFXvF,

AN X

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

h20T, ZOEMIRRICOEEREHE L
Exbhs, HbEMlico, K2.260 ©K 2.
MV R T IO RREEHHECERD ) Ak
L=l F Ty PROTAFNVF L) b
nHLDTHS, ThHIZERALL THEN
BEHOB—ME2RTH, a2+, MAM, HIL
DEF VI EORTERURCRFZ2HELD S, B
Eirow 1 SEHGTRD Y Th B, T
AR E EWC A5 Uiswv E—{LiZREE T
B5, EEEESZEE, BREVAREACH
REND & T DOy RDITHNCH BERFRE A K & <
D, ThABEKENEH 2B b L HOE
KECEHLDTHEEYETD, EXEREH 1. K
BLT—MicHVWShBR, Thbb,
cc=prew (7r)
BL, AIEEK, nIEOKRE, T RE,
E ! @EH{b=%1¥, R —BFAEK

K1DA, n, EOEIZIP—4, F 4 — X)Ll
o FBRIS — A DO DRI L TR
RDHNTEDH Y, KBEFORISLHECH TS
it EO HEAEDLN S,

FENLE -EREYBEECHNE IR IERNERD
BH T ARAIOBICIIFEENRD S, K2.280
Iorwrn—n (A7Y v &) ZRALTERCHE
WEIMT R 5T B E, ATV —AER 0.2 TFOZ
FWIEATLREB IOCEAMEEIND Z &
PHEIhTWB Y,

R & T 5 10T KAE — AR O I RIE A3
RARIZI B2, EO#HEL Tik NASA DBFR
L7 Spilover 58 L WS BDTT YV 35 4 7 h
OHHNDELFRCHE-TEDH, LHEHEORW

1)

AERT—F

LW F B EEDORA LRI D,
—HRREERIITFESD & 13 EERIE (Recir-
culation Zone) 7z X HEEERFRINN T4 K Z In R H
AR L CHBEAEDORELE RS Ial) hidis
Bitu, A DREFBRIC OV TSRO
ThTWBHBDTARTITEIFETS, GM D GT
22510 2 Benz ® PWT 110'Y <% Bluff Body D3
B EBREYER IS HRE E 5T 5B,
GT 225 @ Bluff Body (Center Body) DIk E
{EDREME % H2. 29" T, D & 5 InREESS T
FH LT B EZATRBT: COBMM
Fobh, FELERAIRME L ANCHBRCER
Xh o, Benz NRAK IO 0 DR LT R
X 2.30 KR,

PHASE 3

PHASE 4

Schematics of prechamber and inlet section
of reaction chamber depicting four major design
phases in the development of the CBS combustor

2.99 GT225 @ Center Body B DOZEEY

o

X, - RFH
AMEFoD—-7

fenas)

2.28 THARERFEASSEHER"

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

84



GTS] 16—62 1988

- Garrett ® AGT101'? i3 B BRI T/ Ik
BN & > THRBEF kR 22 M B KB I TR BRI %
T AFEYE ->TWDH, ZOBREERENTARE
MAT—SICEoTEHELZLDNRRWELTWA,
RHED X S CAMEE, TbbEILEE
DA EVCBECIR, ERBEFIEE H I+ oA
DEFEIR BRI HER T D01, BRES & ]
BT HELENET DL ERD D, Lk GT
225 D EMEO IR X 2.31 WWRT., TOHITIX
X 51z Center Body IZ &5 2 D& XL A
RAERTED, BE~B5EZOESH A viH
WTIhEEE— P CEIRTE S L5 ICREEINT
W5, (e 2 RIESR)

PRIMARY UllU“lN
AIR

INERMEDIATE OILUTION
AR AR

PRIMARY BILUTION
AR AR

Investigated combustor configurations
(a) With premixing and prevaporization
(b) With recirculation of combustion gases
(c) With film vaporization

¥ 2.30 Benz DfF-4 5L

Rz >z #t)
1) Anderson, D. N., et al ;

tion for The Automotive Gas Turbine En-

__\CONTROL SHAFT/

PRECHAMBER \
AIR CONTROL\ ‘JF@
i

“Catalytic Combus-

PRECHAMBER
FUEL NOZZLE

SLEEVE
TP N2~ SECOND-STAGE
IR S PRIMARY AIR

== CONTROL SLEEVE
Y )
AN

REACTION CENTER~-BODY

CHAMBER WITH

FUEL NOZZLE

DILUTION
AIR CONTROL

SLEEVE j
B

Cross-sectional view of CBS combustor and
cover assembly .

HEAD PLATE

P 4 K ACTUATOR
ROTATABLE F'[ !
BAND \ — = ”

SWIRLER~
TOP VIEW

SWIRLER—
SIDE VIEW

Prechamber for lean, prevaporizing-pre-
mixing combustor

2.31 GM — GT 225 0 o] £ phageaa 10

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

gine”, NASA TM X — 73589, 1977

2) Anderson, D. N., “Effects of Fuel Injector
Design on Ultra-Lean Combustion Performan-
ce”, NASA TM — 82624, 1981

3) Mk THR & — & VBRBESE D NOx (KR D 58
(1)) NAL TM — 470, 1982

4) AR, il [HEE—FRAEKIC L DT A
2 — v HIRBERR DB |, 58 23 BIRREE >
VERY Y LA, 1985

5) Roffe, G, and Ferri, G. ; “Effect of Premix-

ing Quality on Oxides of Nitrogen in Gas

Turbine Combustors”, NASA CR— 2657,
1976
6) Spadaccini, L. J., et al ;

Aircraft-Type

“Autoignition

Fuels”,
Central States Section/Combustion Institute,
81 —02, 1981

7) Private figuve (HEE)

8) Tacina, R ; “Experimental Evaluation of

Characteristics of

Two Premixing-Prevaporizing Fuel Injection

Concepts for a Gas Turbine Catalytic Combus-

tor”, NASA TM X — 73422, 1976
9) Wade, W. R., et al ;

Combustion for the Regenerative Gas Tur-

“Low Emissions

bine, Part1 — Theoretical and Design Conside-
rations”, Trans. ASME, J. E. P., Jan., 1974

10) Cornelius, W., et al ; “A Low Emission
Combustor for an Automotive Gas Turbine”,
SAE — 820175, 1982

11) Holzapfel, 1. and Meyer, F. J.; “Design and
Development of a Low Emission Combustor
for a Car Gas Turbine”, ASME 78 —GT —
155, 1978 ,

12) Preprints 24th Auto motive Technology
Development Contractors Coordination Meet-
ing, 1986

I.3. BREDOZHEE - BMEREOILRADIIG
I1.3.1 EXHIRAZ—-EV

MBEENT, EEXRAIRAZ - VvORHDOSL
B FRE R Lic, RENCB T, HRE
DILKE KD LT OEMPIEER 2 b HRD
JiE, AREFNZONTHRRSB,

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

Inlet Port B

1. KR
1) &\, FHr Y Rk

PR D Fe BB 2% 2000keal/Nm* BE ED &,
e ) —FATHIE, BEESROFTEACK
PR L X 50, RERLDOLDDEFIILYL
i s SRTWS, 7EL, 74w SHEE*A
»AHEELE X HBRE VBRI, Rt
&, HIERKOLRLEBO 7 r -2 — R
BAEHOKRE LB BT S0, #A/X
NOEEEDOFENLETH S, FEARNCILFE
— R EFECTHE—Z2EOREN MHEEh D X5
WERE I NS, B, RESRHO T ARE
RE = RREEIRBYE ) D VSV ERHER LTSN D
ERPC DO DB ERE V., Tk, Ku
Yo v NIRRT LT AR, Ak L
T, JANVAORZR#MEL, ThELHECKD &
B pnHs Y, (K3.1)

2) EH =y —BRE
FerD7meALLEEYE LTHRETHED
7Y —F AIEENIET ISR bR, &F
HAERNT, TDRPOEIr Y —FH AT E
AEFAZ—EVRFBIhTHRWY, Zhut

) sk

PR D SRR
S =

VBB ORRICR T B E

Inlet Port A

> Separate
Fuel Injection
Passages

Primary Zone

CC:.‘-/Swirler

:~——— Central
Passage

=
HABRK, v

X 3.1



GTS] 16—62 1988

7 a - ADEMNSEE U H A DS A BB
HRAARFIA LT WX 5 IR & it - T
WiIRWER W XA, —F, BEMAREIED DR
TWHBAERFAMBEERE TS v+ (REBR(LF
DHE) R TIX, #1000kcal/Nm* BE DK
Ha) —HFAEHAZ—-LCVvBREL L THWSZ
LWZinh, TDLSIES v Y — FH A DBRBEEITRE
KR E B L TUTFOZERERD S,

(1) EmLTOMBKLBEIMEL,

(2) BREEEEDEL,

Q) F—RFERE®EBDIDDOREHIAE,
DD, EHhr) —HADHAZ — VD
HHEZBVTIZ, K3.21RT X5 I BREES DB
RBEFRDHDY, z0rs, SISV EvAFAL
LTRHF AL — &V EMED D ORI ORE H D
BB R BE LI 5B ERD D, BT, B
BHHZ XA PR 7 v E= 7 ORI EEND
AL, =7 — 2 3 VIR NOKER A KA,
BHiish,

RIZ, BFH ABROEMEH L HRY ALES
R ) — A FIRBESR DBRRE AN O\ T T 5,
K 3.312 KWU 2D 7 A RIS TH 5 4,
19604 D ERADOEBEH BB, BFH 2 DFLIT
RBEDRE(L E KRR OMEIA R 5 F-diz, B
BERR KRR Z /NI < L, #EEIER &<
EDBERDD, M3.3 DBREERIL, fERBRED
DX L TEHETOERRES DER & REHRED
WA PE 5 BRBL, AV Dk THoRETE T
Wh, Eh e ) —F AR E 5 TiL, BRERA
BOAKEVCEEOV 1 r BURBERDEFI E V2 5,

<ﬁﬂ> < XK >

WO TR B LR BBt <
KEBEAET e EHERES
BT TS A+ B R
MRS T e

X 3.2 E&hw ) —HRAREESED T ERIREE

Sw

Gas Exit Slots

Dil
Air

' B

X3.412670kcal/ Nm* D EIFHEHF A & — ¥ v D
W T 5 *), 4 T di BEIEIE] & (. W 358

r \ ! : -]”Blast i,urnu:z Gas
RROTS: 1 S ﬁ
SIS I Ry

Air Inlet

N
lani
"’ﬁ— gniter

irlere— |

NANY

Flame Tube

&

—:ﬁé
ution :.
I T 0
' ]
’ ¢ l__Compressor
(] . Air
-7
X13.3 BEFHABREERR(D)
)
==
) S o V’l Jr
<] Tk |
|
l.
AN
+ +
4 *
of &
X3.4 EFH» AR (T

—87—

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988

PHERT B DI BERRER I RAIh TV 5,
BB, AN DdLERICE, Bl ot vy

b RAARD D, HEREEABD 1 % DRE %t
ML, Eher ) —HAKKEYHREREIRTVDS, F
7o, BREEBRODBEEIL, 7 4 Y OBHEEE L,
BEAAHZEREBOBS T TEANIhTWS, &
fo, Bl 2 — 2 A A & T 1000kcal / Nm?® 12 #24
INEF A AR ETHORBET AKX -V
L FF o VEIRBERAEA SRS, Thic
VMK NOy MRS & LTI S h o BE A A 3
ARPACShTED D, B AR REER
DHENR SN T WA ENEBTHS, Th
3, BEBOBEWES v ) —HADFEHINKE A
EBLTHETO—HAkRTHDOTH S,

—75, ARF A ARBREESRE LT, Ch
¥ TIBK L REORARELZN » e KBRS A
J RN EL R N B e DI RBESR BT LK
kbR hEY Y, ThHORE,
PR FBE 7Y 1000keal / Nm® BREE B 3313 IEHE
BB e A DBRBEMRERE DR TV 5,

B 3.5 13K E BE Y & DI EER THEE €
HZ LI LV BEADREYR - I2BRE, ANTH
510, kL AN DFRLEICHMES R ERT
5, BRIF A LBEOREIS AEHEEEL, B
BrlETSHEE LI, BB TR CORRBIRS

OiL FUEL
NO

VIEWED
UPSTREAM

INTO
COMBUSTOR

Fig.7 Low:-Bluluel norleicap cow!

3.5 ARH AL AR, A

' 0B

PWE IR, BEEAHA 7 4 v 2 ~OEEE /)
LT3, ZOBRKE ) ANVIZRfMAT b5
B s 4 FIERD L D EFNETH Y, Bifie
BEEMENE DR TS, ¥, 75 v FBGHER
AEDLLLDIEERY A &2 - vHRESRE L
T, M3.61FET s FINavyAARABEX
hictD, KpEES: O XIS

(1) BREedS A % —HEEBSE L L, BEEZE
BIEEKOLREEN - T 5,

2) BEEEx E T B o TR O L BIE G %
7\, FEVEEEZIEK L TWB T ETH S,

2. WK
WARREHRLT - BihAs HEH F TIEAVRES
FRINT5, BEEHMOERCETE, KE
DEWE ERXRERBIRED, ERTMWIEDEH
ENKEL D EDREIBLETH B, £3.
lEHRAZ—EVHBRREWIBEND L TEE
TR IR & BB AR A L ORIE &R OBRE
R BRI L T, S BORIA A~ DR
HEERAOMEINEEREL v, BROKEK
R LOWE L AFHBRILTHIE L TW5, Ak
BT ORENE L LN TS,

(1) BRkHNBGC X Ao B & oki{bdE
(2) BREIEFEEIEOHE KT L 2B LHE
3) RBEE~DWMAZRKDOHEK EEGDOBE
4) BESHZEKEDHEK

5) BRPEERNEENDEB D T 4 VI DL

—75, WARBREIT DU TSR D 6 DA
&, TS ik micdin T 5o, K5
WP ARG DN A X — € v ~DOFANEE
LT 5, TS DEEBREHIBRE R
NOBREL, B2, KEEEEHNNI VL, O
W, 7 2 —=NNOyx, A%—27FDEMELRIEM

ATOMIDING AM CONNECTION

”m

0f FutL PROT LINCA/HEAD.ENO PAN ASSEMALY
GAS CONMECTION [T TUEL MOIRLL ASSTMBLY

HEAD-(MD CASTING
SECTORAL PANEL FAAME
POT FRESSUNE ll‘l(lL ASS(MELY

MOT $TAGL

3ECIOmAL PANEL
PANCL ACTANCR LOCK

ORUTION THmgLE ASSIMILY
IO RADTAL — B irb il i
NOLILE ASSEMBLY.
O%. COMNEC O™ DISTALATE FLEL -
commee NOLILE ASS Nurt'_"’ A
‘ |
SECONDAAY FUEL . R
SECONDARY Gas NOLILE ASS{MBLY SECTOMAL PANEL AETANEA
~
FUEL CONNECTION 12 PR COMBUSTOR) . ———
SECOMDARY A J
SWARLER ASSEMBLY

SECTORAY Panm

.
12 FEA COMBUSTOR) CORAUGATEO SHELL AEGION

M3.6 27 bFSAavzrx

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTS] 16—62 1988 & t

EEm <, B0 0 HE DA REESBASS
DBETHD, TDOX5IREFDOBEFEZHIEL
T, XkEIZ BT “DOE/LeRC Advanced
Conversion Technology Project (ACT) ” X
bitc, K7m Yz 7 FTIE7 2 — =V NO KK
DIz DRBET ADFM 3 e 24, LAT DRRBEST
RS e WEsR M Th iz,

o BB — R R BE T A

o PRELFEHE — BRI R BE T A

o fil SR BETT R

F 3.2 TR O R E R T, X 3.7 I3%
EE— RS BEERO—F1'Y, K 3.8 134
BEDEHER D BHDO €T 3 v Z7REBROHITH
B, 5 3.9 I HRRH T — ORI R e O
BHE AR —VERTEDT, AHUOMMER R >
V- vERTHIELECIVREMEESh,
<L NOx DIEIRIC BB e fERHBB LR T 5P,
INOD—HDOPFRICE T, 72—/ NOxD s S
BRI B U CLRRRHB IR — RORHE R BRI EE DS, M 3.7 =37 RN EysREEE D 5

—J7, ¥ — =V NOx DRI TR 7 8 — kLA i (Rich-Lean)

231 HAE— MR & E R

AR | B BW e EE G - ORI 5 R 5%
cst i0l5.0~ 100~ | EHERCHER LD, RE
K E | @37.8¢ | 2:0~4.0 20.0 1800 | FEBEMES T I
ma kx| mE % |00 [05~5.0 2~10 | mEREAC L D ERE MRz SRS
B o5 4 |EE %] - | EwmE|smE| SRRSO T | ma
A f=x g Z
BB | EE %[ 0.1~12] 0.2~3 | 0.5~5 |y K VEERELTRER ) Ha K, ¥ RICTH
; = RV 7, BRRSESETUENRE | 7402, a7 vy
AW o | EE K| - | 01~2 | 012 ) e R, | s RS RE
% | Na+K | ®Bppm | 0~0.5 | 1~50 | 1~200 ggﬁﬂ_t’gmﬁ
B . e Mg, Si#mm, £ —¢€
=V FEppm | 0~0.1 | 0.1~50 | 5~400 | BEBEDEEL %, Y ROB A “
5| Pb | #EEppm| 0~0.5 0~1 0~25 %ﬁ%x;g,%@%’ —F
# 3.2 HEBE MR
ERBS () SRC-1I Residual
Spec. grav. @ 289/289 K 0.8377 0.9796 0.9440
Hydrogen content, percent 12.95, 9.07 11.52
Sulfur content, percent 0.085 0.20 0.49
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{9) Experimental Referee Broad Specification (ERBS) petroleum distillate fuel
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[3E 24 8] AIAA /SAE/ASME /ASEE Joint Propulsion
Conference] July 11 ~13, 1988

mX AN (HAZ—EBF)

AIR BREATHING PROPULSION

Advanced Composites and Ceramics
for Aircraft Engines

AIAA 88-3059

High Temperature Metal Matrix Composites for Future
Aerospace Systems

J. Stephens (NASA Lewis Research Center, USA)

AIAA 88-3060

Propulsion Applications for Advanced High Temperature
Composites

S. Mitchell (GE Aircraft Engines, USA)

AIAA 88-3053
Coming Materials Revolution in Gas Turbine Engines
S. Gupta (Rolls Royce, USA)

AIAA 88-3054
Design and Development of Ceramic Components
R. Holtman (Allison Gas Turbine Division, USA)

AIAA 88-3055
High Temperature Characterization of Ceramic Materials
L. Lindberg (Allied-Signal Aerospace Co., USA)

Advanced Instrumentation

AIAA 88-3034

A Multi-color Fiber-Optic Laser Two Focus Velocimeter
for 3D Flow Analysis

R. Schodl and W. Forster(Institute for Antriebstechnik,
WEST GERMANY)

AIAA 88-3035

Selection of a Laser Anemometer Technique for Propeller
Tests in Wind Tunnels .

J. Kool and J. Gooden (National Aerospace Laboratory,
THE NETHERLANDS)

AIAA 88-3036
Pyrometry for Turbine Blade Development
E. Suarez and H. Przirembel (Pratt & Whitney, USA)

AIAA 88-3037

Evaluating Purge Air Systems for Optical Sensors on
Turbine Engines

T. Hayden and D. Myhre (Rosemount incorporated, USA);
D. Pui, T. Kuhen and C. Tsai (University of Minnesota,
USA)

AIAA-88-3038

Non-Intrusive Space Shuttle Main Engine Nozzle Exit
Diagnostics

J. Shirley and L. Boedeker (United Technologies
Research Center, USA)

AIAA 88-8039

Gas Temperature Measurement in Short Duration
Turbomachinery Test Facilities

A. Epstein and L. Cattafesta (Gas Turbine Laboratory,
USA)

AIAA 88-3040

Development of Porous Plug Radiometers for Use in
Advanced Gas Turbine Programs

R. Moffat (Stanford University, USA); W. Atkinson and
R. Strange (Pratt & Whitney, USA)

AIAA 88-3143

Demonstration of a Non-Interference Technique for
Measuring Turbine Engine Rotor Blade Stresses

H. Jones (Sverdrup Technology Incorporated, USA); R.
Chi (United Technologies Research Center, USA)

AIAA 88-3144
Advanced Structual Instrumentation--An Overview
A. Dennis (United Technologies Research Center, USA);

. W. Strange (Air Force Wright Aeronautical Laboratory,

Wright-Patterson AFB, USA)

AIAA 88-3145
Advanced Structural Instrumentation--Test Facility
G. Fulton (United Technologies Research Center, USA)

AIAA 88-3146

Rotating Tests of Advanced High-Temperature Wire and
Thin Film Strain Gages

H. Grant, W. Anderson and J. Przybyszewski (Pratt &
Whitney, USA)

AIAA 88-3147

Remote High Temperature of Rotating Test Blades Using
YVO4 Eu and Y203: Eu Thermographic Phosphors

K. Tobin, S. Allison, G. Copps and M. Gates (Martin
Marietta Energy Systems, USA); M. Cyr (Pratt & Whitney,
USA)

AIAA 88-3148

Rotational Testing of Heat Flux Sensors in Turbine
Blades

R. Strange and W. Atkinson (Pratt & Whitney, USA)

Adv. STOVL Concept Studies

AIAA 88-2808

Comparison Study of Supersonic Propulsion Systems
D. Berg, D. Elljott and J. Simmons (GE Aircraft
Engines, USA)

AIAA 88-2809
STOVL Concept Cycle Criteria
J. Wazyniak (Pratt & Whitney, USA)

AIAA 88-2810

Technology Needs for Advanced Supersonic STOVL
Propulsion

C. Zola and R. Antl (NASA Lewis Research Center, USA)

ORAL PRESENTATION
A Full Scale STOVL Ground Effects Test Facility
L. Reed (Rolls Royce, ENGLAND)

AIAA 88-2881

Sensitivity of STO Performance to Propulsion System
Parameters

P. Gelhausen and D. Woodwell (NASA Ames Research
Center, USA)

AIAA 88-2882

A Numerical Study of the Hot Gas Environment Around a
STOVL Aircraft in Ground Proximity

T. Van Overbeke and J. Holdeman (NASA Lewis Research
Center, USA)

ATAA 28-2883

An Advanced Tactical Transport

J. Jacox (General Motors, USA); R. Apel (Aero
Propulsion Laboratory, Wright-Patterson AFB, USA)

AIAA 88-2884

Direct Lift Engine for Advanced V/STOL Transports

B. Tape (Rolls-Royce Incorporated, USA); R. Bull (Aero
Propulsion Laboratory, Wright-Patterson AFB, USA)

Advances in Turbine Technology

AJIAA 88-3011
Design Code Verification of External Heat Transfer
Coefficients

._,95,*¥
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F. Soechting (Pratt & Whitney, USA); O. Sharma (Pratt &
Whitney, USA); R. Dobrowolski (Naval Air Propulsion
Center, USA); M. Meininger (AFWAL, Wright-Patterson
AFB, USA)

AIAA 88-3013

Rotor-Stator-Interaction in a Multistage Axial Flow
Turbine--Experimental Investigation

0. Sharma, E. Renaud and K. Millsaps, Jr. (Pratt &
Whitney, USA)

AIAA 88-3014

Experimental Heat Transfer Coefficients and Friction
Factors in Turbulated Cooling Passages of Different
Aspect Ratios, Where Turbulators are Staggered

M. Taslim (Northeastern University, USA); S. Springs
(GE Aircraft Engines, USA)

AIAA 88-3015

Numerical Investigation of Hot Streaks in Turbines
B. Krouthen and M. Giles (Massachusetts Institute of
Technology, USA)

AIAA 88-3090

An Implicit Navier-Stokes Analysis of Turbine Rotor-
Stator Interaction

H. Gibeling, R. Buggeln, D. Roscoe and S. Chen
(Scientific Research Assocliates, USA)

AIAA 88-3091

Impact of ETO Propellants on the Aerothermodynamic-
Analyses of Propulsion Components

K. Civinskas and R. Boyle (NASA Lewis Research Center,
USA)

AIAA 88-3092
Computation of 3-D Viscous Annular Cascade Flows
D. Choi and C. Knight (AVCO Research Laboratory, USA)

AIAA 88-3093
Stator/Rotor Interaction in a Transonic Turbine
M. Giles (Massachusetts Institute of Technology, USA)

Combustor/Augmentor Technology

AIAA 88-3194

Studies of a Turbulent, Premixed, Conical Flame Using
CARS, LDA Technique

T. Chen, L. Gross, D. Trump and W. Schmoll (University
of Dayton Research Institute, USA)

AIAA 88-3195
Alternate Fuel Effects on APU Combustion Systems
R. Williams (Garrett Auxiliary Power Division, USA)

AIAA 88-3196

Nitrogen Oxide Emission Characteristics of Augmented
Turbofan Engines

S. Seto and T. Lyon (GE Aircraft Engines, USA)

AIAA 88-3197

Unique Transient Combustor Test Capability

T. Rosfjord and J. Haley, Jr. (United Technologies
Research Center, USA); J. Bonnell (Pratt & Whitney,
USA)

AIAA 88-3273

The Aerodynamic Performance of a Modern Vaporizing
Combustor Dump Diffuser

A. Wray and S. Stevens (Loughborough University of
Technology, ENGLAND)

AIAA 88-3274

Experimental Studies of Combustor Dilution Zone
Aerodynamics

J. Carrotte and S. Stevens (Loughborough University of
Technology, ENGLAND)

AIAA 88-3275

Cascade Diffuser Performance Evaluation

W. Wagner, T. Madden and B. Schlein (Pratt & Whitney,
Usa)

Compressor Technology

AIAA 88-2811

Total Velocity Vector Measurement in an Axial-Flow
Compressor with a 3-Component Laser Doppler Anemometer
C. Dancey and C. Chesnakas (Virginia Polytechnic
Institute and State University, USA)

ATAA 88-2812

Effect of Inlet Geometry on the Performance of Small
Centrifugal Compressors

C. Rodgers (Sundstrand Turbomach, USA)

AIAA 88-2813
Analyses of Two and Three Dimensional Turbomachinery
Flows on 0 and C Type Grids Using an Implicit

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.

Euler/Navier Stokes Solver
K. Weber and R. Delaney (General Motors Corporation,
USA)

AIAA 88-2814

Stator Vane Response Due to the Impingement of the Wake
of an Unloaded Rotor

T. Zandbergen (National Aerospace Laboratory, THE
NETHERLANDS)

AIAA 88-2815

Investigation of Oscillating Cascade Unsteady
Aerodynamics by an Experimental Influence Coefficient
Technique

D. Buffum (NASA Lewis Research Center, USA); S. Fleeter
(Purdue University, USA)

AIAA 88-2816
Design and Test of a Low Aspect Ratio Fan Stage
T. Creason and S. Baghdadi (Pratt & Whitney, USA)

Engine Controls & Diagnostics

AIAA 88-3173

Full Authority Digital Engine Control System Three
Years Experience

D. Mickey (Pratt & Whitney, USA)

AIAA 88-3174
Advanced Propfan Control System
H. Zickwolf and E. Cole (Pratt & Whitney, USA)

AIAA 88-3175

Vehicle Management Systems: The Logical Evolution of
Integration

S. Jacobs (McDonnell Aircraft, USA); C. Skira,
(AFWAL/POTC, Wright-Patterson AFB, USA)

AIAA 88-3176

Analytical Redundancy Technology for Engine Reliability
Improvement, Final Review

J. Swan (GE Aircraft Engines, USA); R. Vizzini (Naval
Air Propulsion Center, USA)

AIAA 88-3177

Optic Communication and Sensor Systems

E. Arnett, S. Emo and T. Kinny (Allied Bendix Aerospace
Corporation, USA)

AIAA 88-3178

Constrained Nonlinear Optimal Jet Engine Acceleration
Control

B. Walker (University of Cincinnati, USA); J. Liang
(CARITE, CHINA)

ORAL PRESENTATION

Navy Advanced Fuel Management System, Final Review

C. Weiss (Pratt & Whitney, USA); R. Vizzini (Naval Air
Propulsion Center, USA)

Engine Development and Operational Flight
Test Experience

ORAL PRESENTATION
F-4 Flight Test with PW1120 Engine
G. Mount (Pratt & Whitney, USA)

AIAA 88-3080
Advanced Turboprop and Propfan Development and Testing
T. Gee and A. Novick (Allison Gas Turbine Division,USA)

AIAA 88-3081
YF-12 Propulsion Flight Test Experience
J. Wilson (Lockheed-California Company, USA)

AIAA 88-3082
Flight Testing of GE Unducted Fan
C. Reid (GE Aircraft Engines, USA)

ORAL PRESENTATION

Development of Increased Performance Engines for F-15/
F-16

J. Laugie and D. Stukenborg (ASD/YZ, Wright-Patterson
AFB, USA)

Engines for Missiles and RPV’s

AIAA 88-3248
The J402-CA-702-A Modern 1000 Lb Thrust RPV Engine
E. Razinsky (Teledyne CAE, USA)

AIAA 88-3249
SCAT--A Small, Low Cost Turbojet for Missiles and RPV's
A. Kirschmann (Teledyne CAE, USA)

AIAA 88-3250

A New Generation of Low Cost Missile Engines

R. Ballantyne and H. Wells (Garrett Engine Division,
USA)
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Engine Operability

AIAA 88-3264

Methodology for Predicting Loss of Engine Stability
Margin Due to Planar Waves

W. Steenken (GE Aircraft Engines, USA)

AIAA 88-3265

A Navier-Stokes Study of Rotating Stall in Compressor
Cascades

F. Davoudzadeh, N. Liu, S. Shamroth and S. Thoren
(Scientific Research Associates Incorporated, USA)

ATAA 88-3266

Enhanced Fighter Engine Operability Using Integrated
Full Authority Digital Electoronic Control Systems
C. Simmons and G. Brant (Pratt & Whitney, USA)

AIAA 88-3267

The Verification of Inlet-Engine Distortion
Compatibility

S. Yashima and J. Sakaki (Ishikawajima-Harima Heavy
Industries Co., JAPAN); T. Abe and M. Akagi (Japan
Defence Agency, JAPAN); H, Nishiwaki (Kawasaki Heavy
Industries Co., JAPAN)

AIAA 88-3268

The Method of Aircraft Propulsion Interval Control
Program Forming

0. Yugov and V. Sosounov (Central Institute of Aviation
Motors, USSR)

Engine Supponabimyi

AIAA 88-2795

Blue Two Speaks

R. Ennis (Air Force Coordinating 0ffice for Logistics
Research, Wright-Patterson AFB, USA)

AIAA 88-2796

Advanced Technology Engine Supportability: Preliminary
Designer's Challenge

J. Ciokajio and J. Hartsel (GE Aircraft Engines, USA)

ATIAA 88-2797

The V-22 Osprey--Propulsion System Supportability in a
Joint Development Progran

L. Barboza and A. Moffatt (Bell Helicopter Textron
Incorporated, USA)

AIAA 88-2798

Supportability Assessment of Gas Turbine Engines
D. Klimes and M. Carpenter (Allison Gas Turbine
Division of GMC, USA)

ORAL PRESENTATION

Airframe/Power Plant Integration:Evolvement of the V-22
Nacelle from Stage II through Full Scale Development

A. Sitter (Bell Helicopter, USA)

AIAA 88-2800
New Fighter Engine Supportability
T. Christie (Pratt & Whitney, USA)

Exhaust Systems

AIAA 88-2998

A Static Investigation of a Simultaneous Pitch and Yaw
Thrust Vectoring 2-D C-D Nozzle

J. Tayor (NASA Langley Research Center, USA)

AIAA 88-2999

Performance Evaluation of a 2-D Convergent-Divergent
Ejector Exhaust System

J. Federspiel and A. Kuchar (GE Aircraft Engines, USA)

AIAA 88-3000

Vectoring Single Expansion Ramp Nozzle (VSERN) Static
Model Test Program

D. Eames (Rolls-Royce Incorporated, USA); M. Mason
(NASA Langley Research Center, USA)

AIAA 88-3001

A Useful Similarlity Principle for Jet Engine Exhaust
System Performance

W. Presz, Jr. (Western New England College, USA); E.
Greitzer (Massachusetts Institute of Technology, USA)

AIAA 88-3002

Enhanced Mixing of Supersonic Jet Plumes

T. Tillman, W. Patrick and R. Paterson (United
Technologies Research Center, USA)

AIAA 88-3003

The Use of Swirl for Flow control in Propulsion Nozzles
K. Knowles (Royal Military College of Science,
ENGLAND); P. Carpenter (University of Exeter, ENGLAND)

N

AIAA 88-3004

Advanced Nozzle Cooling Concepts for Multi-Function
Nozzle Durability

S. Paul (Pratt & Whitney, USA); A. Giese (Air Force
Wright Aeronautical Laboratories, Wright-Patterson AFB,
USA)

Future High Speed Civil Transport Challenges
and Opportunities

AIAA 88-2985

The Challenges and Opportunities of Supersonic
Transport Propulsion Technology

W. Strack (NASA Lewis Research Center, USA); S. Morris
(NASA Langley Research Center, USA)

AIAA 88-2986

Supersonic Propulsion Systems on Community Noise
Suppression Concepts

J. Brown and G. Nihart (Boeing Commercial Aircraft
Company, USA)

AIAA 88-2987
21st Century High Speed Transport Propulsion
M. Smith, Jr. (Pratt & Whitney, USA)

AIAA 88-2988

Impact of Advanced Technology Forecast on HSCT
Propulsion

M. Wagner and R. Hines (GE Aircraft Engines, USA)

AIAA 88-2989

Future SST Noise

K. Bushell (Rolls Royce, USA); M. Smith, B. Lowrie and
J. Brooks (Rolls Royce, ENGLAND)

AJIAA 88-2990

Initial Propulsion Assessment for High Speed Transport
Alrcraft

G. Hamilton and F. Mastroly, Jr. (Douglas Aircraft
Company, USA)

Gearbox Technology

AIAA 88-2978

Three Dimentional Finite Element Stress Predictions of
Spur Gears Compared to Gear Fatigue Rig Measurement

B. Young and M. Ozukul (Pratt & Whitney Aircraft Canada
Limited, CANADA)

AIAA 88-2979

Computerized Life & Reliability Modelling for Turboprop
Transmissions

M. Savage, K. Radil and E. Elrami (The University of
Akron, USA); D. Lewicki and J. Coy (NASA Lewis Research
Center, USA)

AIAA 88-2980

Recent Improvement in Manufacturing Aerospace Gearing
R. Bossler, Jr. and D. Grisey (Western Gear Corporation,
Usa)

AIAA 88-2981

Finite Element Analysis of Ring/Gear Casing Spline
Contact

S. Sundararajan (CANADA)

AIAA 88-2982

Application of Quantitative Debris Monitoring to Gear
Systems

F. Dipasquale (Aeroquip Corporation, USA)

ATAA 88-2983

Verification of the Planet Gear Sleeve Spinning
Analysis

E. Rodriquez, III (Pratt & Whitney Aircraft Canada Ltd.,
CANADA)

AIAA 88-2984

Advanced in Aircraft Transmission Lubricant Filtration
Technology

P. Madhavan (PALL Corporation, USA)

Inlet Technology

AIAA 88-3075

Preliminary Design Study of a Supersonic Thruflow Fan
Inlets

P. Barnhart (Sverdrup Technology, USA)

AIAA 88-3076
High Speed Inlet Calculation with Real Gas Effects
W. Coirier (NASA Lewis Research Center, USA)

AIAA 88-3077
3D Hypersonic Inlet Analysis
J. White (Pratt & Whitney, USA)
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Innovative Propulsion Concepts
for High Speed Vehicles

AIAA 88-2945

Payoffs for Supersonic Through Flow Fan Engines in High
Mach Transports and Fighters

G. Champagne (Pratt & Whitney, USA)

AIAA 88-2946

Pre-cooled Turbojet Engine Cycle for High Mach Number
Applications

T. Powell (Pratt & Whitney, USA)

AIAA 88-2947

Conceptual Study on Hypersonic Airbreathing Engine for
Earth-to-Orbit Vehicles with Turbomachinery Base
Technology

K. Sakata, M. Minoda, R. Yanagi and H. Nouse (National
Aerospace Laboratory, JAPAN)

AIAA 88-2948

Solid Fuel Gas Generator ATR Testing at Aerojet: Latest
Results

M. Fedun and K. Christensen (Aero Jet TechSystems, USA)

Life Cycle Cost

AIAA 88-3244

An Operating and Support Cost Model for Aircraft
Engines: SOSCM

T. Meitzler (Air Force Systems Command, Wright-
Patterson AFB, USA)

AIAA 88-3245

Development of an Engine FSED Computer Aided Data Base
S. Cote (Naval Air Development Center, USA); M. Duffles
(Naval Air Systems Command, USA)

AIAA 88-3246

The Garrett F-109-GA-100: Demonstrated Low Cost of
Ownership

A. Strom (Garrett Engine Division, USA)

AIAA 88-3247
FUNDING--A Unifled Approach
T. Warwick (Pratt & Whitney, USA)

Mechanical Systems Technology

AIAA 88-2890

Optimization of Supercritical Rotor System for the T406
Engine

S. Klausman, P. Hylton and R. Trippett (General Motors
Corporation, USA)

AIAA 88-2891

Finite Difference Analysis of a Rotor in Hover and
Axjial Translation

R. Rajagopalan and C. Lim (Iowa State University, USA)

AIAA 88-2892

Numerical and Experimental Evaluation of a New Low-
Leakage Labyrinth Seal

D. Rhode, 8. Ko and G. Morrison (Texas A&M University,
Usa)

AIAA 88-2893

Labyrinth Seal Rotordynamic Forces Predicted with a
Three-Dimensional Navier-Stokes Computer Code

D. Rhode and S. Hensel (Texas A&M University, USA)

AIAA 88-2894

Lubricated Component Requirements for Year 2000 Cruise
Missile Engines

R. Hollars (Garrett Turbine Engine Company, USA)

New Aircraft Engine Development Programs

AIAA 88-3185

From XG-15 Demonstrator to Production Pegasus 11-61
-~Improved Power Plant for AV8B

D. Martin and W. Lewis (Rolls-Royce, Plc, ENGLAND)

AIAA 88-3186

F110-GE-129 Engine Development Approach

R. Vonada (ASD/YZY, Wright-Patterson AFB, USA); R.
Anderson (GE Aircraft Engines, USA)

AIAA 88-3187

LHTEC Partnership Approach to T800 Engine Development;
Review of a Successful Preliminary Flight Rating
Program

N. Egbert (Allison Gas Turbine Division, USA); G. Davis
(Garrett Engine Division, USA)

ORAL PRESENTATION
XG-40 Advanced Combat Engine Demonstrator ~ An Overview
A. Jarvis (Rolls-Royce, plc, ENGLAND)

Prop-Fans

AIAA 88-2801
Ideal optimization of Counter-Rotating Propellers
B. McKay (Douglas Aircraft Company, USA)

AIAA 88-2802

PTA Flight Test Overview

D. Poland and H. Bartel (Lockheed Aeronautical Systems
Company, USA); P. Brown (Hamilton Standard, USA)

AIAA 88-2803

A Report of High Speed Wind Tunnel Testing of the Large
Scale Advanced Prop-Fan

W. Campbell, P, Bushnell and H. Wainauski (Hamilton
Standard, USA)

AIAA 88-2804

Testing of 578DX Geared Prop-Fan Propulsion System

D. Chapman (Allison Gas Turbine Division, GMC, USA); J.
Godston (Pratt & Whitney Aircraft, USA); D. Smith
(Hamilton Standard, USA)

AIAA 88-2805
UDF Tm/MD-80 Flight Test Program
H. Nichols (GE Aircraft Engines, USA)

AIAA 88-2807

UHB Technology Validation--The Final Step

W. Lewerenz, J. Donelson and R, Durbin (Douglas
Aircraft Company, USA)

AIAA 88-3149

Low Speed Wind Tunnel Results of Several NASA/GE
Unducted Fan Propeller Configurations

C. Hughes (NASA Lewis Research Ctr., USA), J. Gazzaniga
(Sverdrup Technology Incorporated, USA)

AIAA 88-3150

Flow Field Around a Propeller by Navier-Stokes Equation
Analysis

M. Kobayakawa and I. Hatano (Kyoto University, JAPAN)

AIAA 88-3151

Predicted Flow Field Around the Advanced Propeller at
Take-off

Y. Nakamura (IHI Company, Ltd., JAPAN); S. Saito and H.
Kobayashi (National Aerospace Laboratory, JAPAN); Y.
Matsuo (The University of Tokyo, JAPAN)

AIAA 88-3152

Euler Analysis Comparison of Swirl Recovery Vane
Designs for Use with Advanced Single Rotation Prop-Fans
C. Miller (NASA Lewis Research Center, USA)

AIAA 88-3153
Forced Response of a Mistuned Prop-Fan in Angled Inflow
0. Mehmed (NASA Lewis Research Center, USA)

AIAA 88-3154

Forced Response of Metallic & Composite Prop-Fan Models
in Yawed Flow

K. Kaza and 0. Mehmed (NASA Lewis Research Center,
USA); M. Williams (Purdue University, USA); G.
Marayanan (Sverdrup Tec., USA)

AIAA 88-3155

Vibration, Flutter Performance and Forced Response
Characteristics of a Large Scale Prop-Fan and its
Aerocelastic Model

R. August (Sverdrup Technology Incorporated, USA); K.
Rao Kaza (NASA Lewis Research Center, USA)

Propulsion Considerations for Highly
Maneuverable Aircraft

AIAA 88-3025

A Vectored Thrust STOVL Concept with Flow Visualization
in the NASA Lewis 9'x15' Low Speed Wind Tunnel

A, Johns (NASA Lewis Research Center, USA)

AIAA 88-3026
STOVL Hot Gas Injections Control Technology
J. Flood (McDonnell Douglas Corp., USA)

AIAA 88-3027
F110 Powered STOVL Ejector Test Program-Status
B. Romine, Jr. (GE Aircraft Engines, USA)

AIAA 88-3028
2-D Nozzle for In-Flight Thrust Reversing
C. Chiarelli and S. Naik (ROHR Industries, USA)

AIAA 88-3029

An Experimental Study of Flow in a Circular-Rectangular
Transition Duct

J. Miau (National Cheng Kung University, TAIWAN)
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AIAA 88-3236

Propulsion Control Specification in Integrated
Flight/Propulsion Control Systems

S. Rock (Systems Control Technology, USA)

AIAA 88-3219

The X-31A Alrcraft Multi-axis Thrust Vectoring Ground
Test

H. Georg (MBB, WEST GERMANY)

AIAA 88-3220

F-15 STOL and Maneuvers Technology Demonstration
(Invited Paper)

K. Token (McDonnell Aircraft Company, USA)

AIAA 88-3221

Static Test Results of an Externally Mounted Thrust
Vectoring Vane Concept

B. Tamrat and D. Antani (Northrup Corporation, USA)

ATAA 88-3222

Transient Aerodynamic Forces on a Fighter Model during
Simulated Approach and Landing with Thrust Reversers
A. Humphreys (Northrup Corporation, USA)

Propulsion System Integration

AIAA 88-3237

Characteristics of an Axisymmetric Confined Jet Thrust
Vector Control

P. Lambert and M. Franke (Air Force Institute of
Technology, Wright-Patterson AFB, USA)

AIAA 88-3238

F-15 Aircraft Engine Nozzle Outer Flap Dynamic Loads

J. Seiner and J. Manning (NASA Langley Research Center,
USA); F. Burcham (NASA Ames-Dryden, USA)

Propulsion System Integration
(Young Engineers)

AIAA 88-2949
Propulsion System Integration Using Panel Methods
S. Zysman (Pratt & Whitney, USA)

AIAA 88-2950

2D/3D Turbine Engine Exhaust Nozzle Performance
Prediction Code

A. Giese (AFWAL/POTA, Wright-Patterson AFB, USA)

AIAA 88-2951

Level II Nozzle/Afterbody Installed Performance
Prediction Calculations

L. Jean-Pierre (Grumman Aerospace Corporation, USA)

AIAA 88-2952

Grid Optimization Using a Finite-Volume Euler Code
Applied to Subsonic Diffusers

R. Burick (Lockheed Aeronautical Systems Company, USA)

Reliablity/Maintainabllity

AIAA 88-3312

Extracting Reliable Information from Engine Performance
Monitoring Data

D. Frith (Department of Defence, AUSTRALIA)

AIAA 88-3313
The Pratt & Whitney, Automated Ground Engine Test Stand
P. Beckmann and F. Gass (Pratt & Whitney, USA)

AIAA 88-3314
E-2C/T56-A-427 Engine Monitoring System
J. Jackson (General Motors Corporation, USA)

AIAA 88-3315

Navy Application of a Standard Fatigue and Engine
Monitoring System

F. McCargar (Northrop Corporation, USA)

ORAL PRESENTATON
An Expert Look at Engine Condition
J. Pettigrew (Howell Instruments, Inc., USA)

ORAL PRESENTATION

Use of Production Aircraft Maintenance Systems as a
Cost Effective Flight Test Tool

R. Lowry (Naval Air Test Center, USA)

AIAA 88-3239 .
Air Combat Payoffs of Vectoring/Reversing Exhaust
Nozzles

P. Herrick (Pratt & Whitney, USA)

ORAL PRESENTATION

Propulsion System Integration for Mach 4 to 6 Vehicles
V. Salemam (Boeing Military Airplanes, USA); M. Andrews
(AFWAL/FIMM, Wright-Patterson AFB, USA)

Small Engine Technology Concepts

AIAA 88-2872

The Design of an Air Cooled Metallic High Temperature
Radial Turbine

P. Snyder (Alllison Gas Turbine Division of GMC, USA);
R. Roelke (NASA Lewis Research Center, USA)

ORAL PRESENTATION
Propulsion Alternatives for High Speed Rotocraft
R. Neitzel (GE Aircraft Engines, USA)

Structures/Durability Technology

AIAA 88-3163

Nonlinear Finite Element Analysis to Predict Fan Blade
Impact Damage

N. Martin, Jr. (Pratt & Whitney, USA)

AIAA 88-3164
Flow Characterization in Critical Components
R. Tadros and K. Rezai (Pratt & Whitney Canada, CANADA)

AIAA 88-3165
Damage Tolerance Concepts for Advanced Engines
T. Farmer and M. VanWanderham (Pratt & Whitney, USA)

AIAA 88-3166

Analysis and Solution of the Rotor Instability Program
in the Advanced Model TP30-111 and Engine

J. Akin, V. Fehr and D. Evans (Pratt & Whitney, USA)

Turbomachinery (Young Engineers)

ATAA 88-3229
Unsteady Aerodynamics of Multi-State Compressors
F. Newman (NASA Lewis Research Center, USA)

AIAA 88-3230
Design of a Wide Flow Range Boost Compressor
M. Wilson (General Motors, USA)

ATAA 88-3231

The Vortex Controlled Diffuser in a Centrifugal
Compressor Application

K. MacLeod (Teledyne CAE, USA)

AIAA 88-3232

Secondary Flow and Turbulent Diffusion Studies in
Compressors

R. Bower (GE Aircraft Engines, USA)

AIAA 88-3233
Ceramic Combustors
J. Grahmann (Garrett Turbine Engine Company, USA)

AIAA 88-3234

Prediction of Free Stream Turbulence Effects on
Boundary Layer Heat Transfer-An Evaluation of the
Boundary Layer Code, STAN 5

M. Meininger (Air Force Aero Propulsion Laboratory,
Wright-Patterson AFB, USA)

AIAA 88-3235
Design of Compact Radial Inflow Turbine
A. Fredmonski (Pratt & Whitney, USA)

Very High Bypass Ratio Engines
for Subsonic Transports

AIAA 88-2953

An Investigation of Very High Bypass Ratio Engines for
Subsonic Transports

R. Zimbrick and J. Colehour (Boeing Commercial Airplane
Co., USA)

AIAA 88-2954
Towards the Optimum Ducted UHBR Engine
J. Borradaile (Rolls Royce, Plc, ENGLAND)

AIAA 88-2955
UHB Perspective
S. Davison (GE Aircraft Engines, USA)

COMPUTATIONAL FLUID DYNAMICS

Computational Fiuid Dynamics -- General

AIAA 88-2903

A Numerical Simulation of the Flow Field and Heat
Transfer in a Rectangular Duct with a Turbulater Using
a Predictor-Corrector Algorithm

B. Becker (University of Missouri, USA); R. Rivir
(AFWAL/POTC, Wright-Patterson AFB, USA)

AIAA 88-2904
Nozzle/Afterbody Flow Field Calculations
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K. Peery and S. Imlay (Amtec Engineering Incorporated,
USA)

AIAA 88-2905

Development of an Adaptive Grid Navier-Stokes Analysis
Method for Rocket Base Flows

J. Holcomb (Boeing Aerospace Company, USA)

AIAA 88-2906
Viscous Inlet Flow Simulation with CSCM-3D
J. Bardina and C. Lombard (PEDA Corporation, USA)

ATAA 88-2907

Review of Low Reynolds Number Turbulence Models for
Complex Internal Separated Flows

A. Brankovic and S. Stowers (Pratt & Whitney, USA)

AIAA 88-2908

A Colocated Finite-Volume Method for Predicting Viscous
Incompressible and Compressible Flows--Results and
Applications in 2 and 3-D

P. Galpin, B. Hutchinson, M. Raw, G. Raithby and J. Van
Doormaal (Advanced Scientific Computing Ltd., CANADA)

AIAA 88-2909

High Speed Flow Over Rearward Facing Step

Z. Hong and S. Lei (National Central University,
TAIWAN); C. Tao, Chug-Shan (Institute of Science and
Technology, TAIWAN)

Computational Fluid Dynamics - Hypersonics

AIAA 88-2826

Modeling the Three-Dimensional Flow Through a Scramjet
Inlet by a Hybrid PNS/PPNS Code

S. Yaghmaee and D. Roberts (Amtec Engineering, USA)

AIAA 88-2827

Euler/PNS Analysis of 3D Scramjet Nozzle Flowfields
D. Wolf and N. Sinha (Science Applications
International Corporation, USA)

AIAA 88-2828

Computation of Hypersonic Ramjet Inlet Flowfields Using
an Upwind Parabolized Navier-Stokes Code

R. Gerbesch and R. Agarwal (McDonnell Douglas Research
Laboratories, USA)

AIAA 88-2829

Hypersonic Turbulent Wall Boundary Layer Computations
S. Kim and G. Harloff (Sverdrup Technology
Incorporated, USA)

AIAA 88-2830

A Three-Dimensional Zonal Navier-Stokes Code for
Subsonic Through Hypersonic Propulsion Flowfields
R. Bush (McDonnell Aircraft Company, USA)

AIAA 88-2831

Inviscid Analysis of Dual Mode Scramjet Inlet

Y. Hsia, B. Gross, P. Ortwerth (Rockwell International
Corporation, USA)

AIAA 88-3277

Validation of Artificial Dissipation Models for
Hypersonic Inlet Flow

S. Yoon (NASA Ames Research Center, USA)

AIAA 88-3278

Applications of a Generalized Implicit Navier-Stokes
Code, PARCH, to Supersonic and Hypersonic Propulsive
Flowfields

N. Sinha, B. York and S. Dash (Science Applications
International Corporation, USA)

AIAA 88-3279

Validation of the Numerical Simulations of the
Hypersonic Flow Using Point Blast Theory

S. Eidelman (Science Applications International
Incorporated, USA)

AIAA 88-3280

Two-Dimensional Viscous Flow Computations of Hypersonic
Scramjet Nozzle Flowfields at Design and Off-Design
Conditions

G. Harloff and H. Lai (Sverdrup Technology
Incorporated, USA)

AIAA 88-3281

Zonal Modelling of Flows Through Multiple Inlets and
Nozzles

J. Rhodes and R. Bush (McDonnell Aircraft Company, USA)

AIAA 88-3282

Numerical Study of Hydrogen-Air Mixing Flowfield in a
Typical Combustor Geometry

H. Tinh (USA); K. Isaac (University of Missouri-Rolla,
USA); Y. Chen (NASA Marshall Space Flight Center, USA)

Computational Fluid Dynamics - Inlets and Nozzles

AIAA 88-3198

Navier-Stokes Analysis of Attitude Control Nozzles
R. Stwalley, III, J. Hoffman and C. Hall (Purdue
University, USA)

AIAA 88-3199

A Block Space-Marching Method for the Navier-Stokes
Equation

S. Imlay and D. Roberts (Amtec Engineering
Incorporated, USA)

AIAA 88-3200

A CFD Analysis of the 1/20 Scale Space Shuttle Main
Engine Nozzle at 3.2 sec--Shutdown Condition

P. Chan, H. Klein and R. Chan (JAYCOR, USA)

AIAA 88-3201

Three-Dimensional, Two-Phase, Transonic, Canted Nozzle
Flows

I. Chang (The Aerospace Corporation, USA)

AIAA 88-3202

Computation of Two-Phase Shear-Layer Flow Using an
Eulerian-Lagragian Analysis

J. Sabnis, 8. Choi, R. Buggeln and H. Gibeling
(Scientific Research Associates Incorporated, USA)

AIAA 88-3203

Application of CFD to Gas Turbine Engine Secondary Flow
Systems--The Labylinth Seal

G. Sturgess and P. Datta (Pratt & Whitney, USA)

AIAA 88-3204

Theoretical Analysis of Aircraft Forebody Flowfields at
Inlet Locations

D. Causon (Manchester Polytechnic, ENGLAND)

Computational Fluid Dynamics-Internal Flows

AIAA 88-3005

Calculation of Internal Flows Using a Single Pass
Parabolized Navler-Stokes Analysis

R. Kunz, C. Rhie and R. Malecki (Pratt & Whitney
Aircraft, USA)

AIAA 88-3006

SSME 3D Turnaround Duct Flow Analysis: CFD Predictions
A. Brankovic and S. Stowers (Pratt & Whitney, USA); P.
McConnaughey (NASA Marshall Space Flight Center, USA)

AIAA 88-3007

Comparison of Space Shuttle Hot Gas Manifold Flow
Analysis to Air Flow Data

P. McConnaughey (NASA Marshall Space Flight Center,USA)

AIAA 88-3008

Computational Simulation of Turbulent Flow in
Turnaround Ducts

A. Przekwas (CFD Research Corporation, USA)

AIAA 88-3009

A Numerical Study on the Three-Dimensional Vortex
Motion in a Side-Inlet Dump Combustor

Z. Hong and T. Ko (National Central University, TAIWAN)

AIAA 88-3010 :

Computational Study of Flow Field in Side Inlet Ramjet
Combustors

T. Liou, Y. Hwang and Y. Hung (National Tsing Hua
University, TAIWAN)

Computational Fluid Dynamics-- Turbomachinery

AIAA 88-3094

Navier-Stokes Computations for Flowfield of an Advanced
Turboprop

Y. Matsuo and C. Arakawa (The University of Tokyo,
JAPAN); S. Saito and H. Kobayashi (National Aerospace
Laboratory, JAPAN)

AIAA 88-3095
3D Stator-Rotor Interaction of the SSME
Y. Chen (NASA Marshall Space Flight Center, USA)

AIAA 88-30986

The Multi-Zone Calculation of Turbomachinery Flows:
Part 1--Iterative Domain Coupling for Incompressible
Navier-Stokes Flow Calculations

M. Williams (Rockwell International, USA)

AIAA 88-3097

The Multi-Zone Calculation of Turbomachinery Flows:
Part 2--The Turbulent Two-Specie Flow Through the SSME
HPFTP 1st and 2nd Stage Cavities

M. Williams and S. Barson (Rockwell International, USA)
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AIAA 88-3098

Navier-Stokes Solutions for Rotating 3D Duct Flows
B. Srivastava (Avco Research Laboratory Incorporated,
USA)

AIAA 88-3099
An Implicit Factored Solver for Inner Turbulent Flows
F. Martelli (University of Florence, ITALY)

Computational Methods for Scramjet Flowfields

AIAA 88-3257

Inlet Starting Predictions for Sidewall-Compression
Scramjet Inlets

C. Trexler {(NASA Langley Research Center, USA)

AIAA 88-3258

An Engineegin Model for Analysis of Scramjet Combustor
Performance with Finite Rate Chemistry

M. Pulsonetti, K. Early and J. Erdos (General Applied
Sciences Laboratory, USA)

AIAA 88-3259

CFD Prediction of the Reacting Flowfield Inside a
Subscale Scramjet Combustor

T. Chitsomboon, G. Northam, and G. Diskin (NASA Langley
Research Center, USA)

AJIAA 88-3260

A Numerical Study of Mixing Enhancement in Supersonic
Reacting Flowfields

J. Drummond (NASA Langley Research Center, USA)

AIAA 88-3261

Numerical Analysis of Transient Flow Through a
Supersonic Combustor Model

R. Rogers, E. Weidner and J. Drummond (NASA Langley
Research Center, USA)

AIAA 88-3262

CFD Analysis of 3-D Effects in Scramjet Exhaust
Flowfields

R. Ray, C. Niggemeir and J. Erdos (General Applied
Sciences Laboratory, USA)

AIAA 88-3263

Calculated Chemical and Vibrational Nonequilibrium
Effects in NASP-Type Nozzels

0. Rizkalla, W. Chinitz and J. Erdos (General Applied
Sciences Laboratory, USA)

GROUND TEST

Ground Testing Techniques and Requirements

AIAA 88-3016

The Effect of Spatial Inlet Temperature and Pressure
Distortion on Turbofan Engine Stability

C. Mehalic (NASA Lewis Research Center, USA)

AIAA 88-3018 .
Endurance Ground Testing of the AR318 Turboprop Engine
G. Torella and D. Studi (Italian Air Force Academy,
ITALY); G. Liotti and F. Bruno (Alfa Romeo, ITALY)

AIAA 88-3019

Hydrogen Rich Exhaust Gas Handling Studies at AEDC

S. Stephens and J. Jordan (Sverdrup Technology, USA);
R. Schultz (UTSI, USA)

AIAA 88-3020

Comparablility Tests in the International Turbine
Engine Test Facilities

J. Mitchell (Micro-Craft Incorporated, USA)

AJAA 88-3108
Evaluation of Errors in Solid Rocket Motor Tests
A. Lavy and 0. Bialik (ADA, ISRAEL)

AIAA 88-3109

Computer Aided Photographic Engineering

J. Hixson (Rockwell International, USA); T. Reichoff
(NASA Marshall Space Flight Center, USA)

Propulsion Ground Test Facilities

AIAA 88-2966

A Modern Facility for Turbine Engine Testing

P. Carter (Sverdrup Technology Incorporated, USA); E.
Hsia (Chung Shan Institute of Science and Technology,
TAIWAN)

AJAA 88-2962

Small Engine Components Test Facility

V. Verhoff and B. Nowlin (NASA Lewis Research Center,
USA)
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AIAA 88-2963

Development of High Area Ratio Nozzle Static Thrust
Stand

J. Idzorek (Fluidyne Engineering Corporation, USA)

AIAA 88-2964

Marquardt Hypersonic Engine Test Facility Program
Status

W. Harkins (Van Nuys, USA)

AIAA 88-2965

Mach 5 and Mach 8 Hypersonic Test Facility

D. Brincka and W. Hooper (Aerojet Tech Systems Company,
USA)

PROPULSION EDUCATION

AIAA 88-2973

Modular Computer Codes for Training in Turbine Design
G. Torella and P, di Martino (Italian Air Force
Academy, ITALY)

AIAA 88-2974

Launching of Student Rockets at Technion

A. Freiman, A. Sigal and Y. Timnat (Israel Institute of
Technology, ISRAEL)

AIAA 88-2975

Lessons Learned--An Integrated Approach to Airbreathing
Propulsion Design at the United States Air Force
Academy

C. Wood, N. Barlow and J. Harvell (United States Air
Force Academy, USA)

AIAA 88-2976

Using Senior Projects to Teach Airbreathing Propulsion
Engine Design

C. Newber (California State Polytechnic University,
USA)

AIAA 88-2977

Airbreathing Propulsion Education Software for PCs
J. Mattingly (Aero Propulsion Laboratory, USA)

AEROSPACE PROPULSION -

Combined Cycle Propulsion

AIAA 88-3068
Optimization of the Bimodayl Rocket-Ram-Scramjet Engine
F. Billig (Johns Hopkins University, USA)

selected

AIAA 88-3069
High Mach Airbreathing Propulsion
B. Ward and F. Hewitt (Rolls-Royce Incorporated, USA)

AIAA 88-3070

Airbreathing Propulsion Concepts for High Speed
Tactical Missiles

F. Zarlingo (Naval Weapons Center, USA)

AIAA 88-3071

ATR Propulsion System Design and Vehicle Integration
G. Poth, J. Bossard and K. Christensen (Aerojet
TechSystems Company, USA)

AIAA 88-3072
Side Dump Solid Fuel Ramjet Combustor Evaluation
J. Nabity and A. Walls (Naval Weapons Center, USA)

AIAA 88-3073

Optimum Combined Cycle Propulsion Systems for Earth-to-
Orbit Transportation

G. Derrington (University of Cambridge, ENGLAND)

AIAA 88-3074

Vitiated Air Generators for a M-5 and M-8 Hypersonic
Test Facility

R. Keenan, A. Fink and J. Leonard (Aerojet TechSystems
Company, USA)

Combustors

AIAA 88-2857

Experimental and Theoretical Studies in the Controlled
Mixing Variable Geometry Combustor

A. Gupta, M, Modarres-Razavi and G. Chomiak (University
of Maryland, USA); N. Marchionna (Textron Lycoming,USA)

AIAA 88-2858

A Model for Optimizing Emissions and Stability of a
Gas-Turbine Combustor

S. Correa (General Electric Company, USA)
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AIAA 88-2859
A Parametric Investigation of a Model Gas Turbine
Combustor

J. Brouwer,
California/Irvine,

C. Cameron and G. Samuelsen (University of
USA)

AIAA 88-2860

Dropwise Ignition Versus External Ignition for Multi-
component Fuel Sprays

A. Aggarwal and M. Mawid (University of Illinois, USA)

AIAA 88-2861
Effect of Spin on Mixing and Combustion in a Circular
Duct

K. Wilson,
Weapons Center,

K. Schadow, E. Gutmark and R. Smith (Naval

USA)

AIAA 88-2862

The Effect of Soot Radiation on the Combustion of Solid
Fuels

S. Lee and J. Tien (Case Western Reserve University,
USA)

AIAA 88-2863
On the Prediction of Turbulent Combustion Phenomena
E. Khalil (Cairo University, EGYPT)

Hypersonic Propulsion I--Inlet
and Combustor

AIAA 88-2956

Investigation of Cowl Vent Slots for Stability
Enhancement in MITS Scramjet Inlets

M. White, J. Stevens, J. Keirsey and D. Van Wie (Johns
Hopkins University, USA)

AIAA 88-2957

Turbulence Modelling in Hypersonic Inlets

W. Ng, K. Ajmani and A. Taylor, III (Virginia
Polytechnic Institute, USA)

AIAA 88-2958

PNS Calculations for 3-D Hypersonic Corner Flow with
Two Turbulence Models

G. Smith and M. Liou (Sverdrup Technoiogy Incorporated,
USA); T. Benson (NASA Lewis Research Center, USA)

AIAA 88-2959

Quantitative Characterization of a Nonreacting
Supersonic Combustor Flowfield Using Unified Laser-
Induced Iodine

J. McDaniel and D. Fletcher (University of Virginia,
usa)

AIAA 88-2960

A Preliminary Numerical Study of Wave-Enhanced
Combustors

J. Cambier (ANALTOM Inc., USA)

AIAA 88-2961

Experimental Investigation of Wave Enhanced Supersonic
Combustors

H. Adelman (NASA Ames Research Center, USA)

Hypersonic Propulsion ll--Fundamental
Research

AIAA 88-3053A
Simplified Analysis of Slot Injenction in Hypersonic
Flow

J. Schetz (Virginia Polytechnic Institute,
Billig and S. Favin (Johns Hopkins University,

USA); F.
USA)

AIAA 88-3054A

Experimental Study of Constant Pressure Supersonic Free
Shear Layers

M. Samimy and G. Elliott (Ohio State University, USA)

AIAA 88-3055A
Turbulence Measurements in a High-Speed Shear Flow
Using a Dual-Wire Probe

W. Ng, D. Walker, R. Clark, A.
(Virginia Polytechnic Institute,

Rettew and J. Schetz

UsAa)

AIAA 88-3056

Unique, Clean-Air, Continuous-Flow, High-Stagnation-
Temperature Facility for Supersonic Combustion Research
R. Krauss, J. McDaniel, Jr., J. Scott, III, R.
Whitehurst, III, C. Segal and G. Mahoney (University of
Virginia, USA); J. Childers, IV (USA)
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AIAA 88-3057

Some Consequences of Flow Non-Uniformities on the
Forebody of a Trans-Atmospheric Vehicle

M. Lewis and D. Hastings (Massachusetts Institude of
Technology, USA)

AIAA 88-3058

A Technique for Measuring Mass Flow During Short-
Duration Wind Tunnel Tests

D. Sobel and M. Haas, A. Elmquist (United Technologies
Research Center, USA)

Hypersonic Propuision lii--Nozzle
and Reacting Flows

AIAA 88-3156

Computational Model for Chemically Reacting Hypersonic
Boundary Layers

B. York, N. Sinha and S. Dash (Science Applications
International Corporation, USA)

AIAA 88-3157

The Effects of Finite Rate Chemical Processes on High
Enthalpy Nozzle Performance: A Comparison Between
"SPARK" and "SEAGULL"

M. Carpenter (Analytical Services and Materials
Incorporated, USA)

AIAA 88-3158

3-D Plume Computations with an Upwind Solver

E. Venkatapathy and W. Feireisen (NASA Ames Research
Center, USA)

AIAA 88-3159

Numerical Analysis of Scramjet Flows Using a Global
Finite Rate Chemistry Model

C. Rhie (Pratt & Whitney, USA);
Stowers (Pratt & Whitney, USA)

H. Ebrahimi and S.

AIAA 88-3160

Thick Boundary Layer Assessment for Nozzle Flow in a
Rocket Engine :

H. Kehtarnavaz and D. Coats (Software & Engineering
Associates Incorporated, USA)

AIAA 88-3161

Optimized Supersonic Exhaust Nozzles for Hypersonic
Propulsion

G. Nickerson and A. Dang (Software and Engineering
Association Incorporated, USA); D. Migdal (Pratt &
Whitney, USA)

Sprays/Injectors

AIAA 88-3137

Atmization Study in Jet Propulsion Lab BIAA--A Survey
Report

J. Chin and J. Ma (Bejing Institute of Aeronautics and
Astronautics, CHINA)

AIAA 88-3138

Particle-Laden Weakly Swirling Free Jets; Measurements
and Predictions

D. Bulvan, J. Shuen and G. Faeth (NASA Lewis Research
Center, USA)

AIAA 88-3139

Dynamics of Pressure-Jet and Air-Assist Nozzle Sprays:
Aerodynamic Effects

C. Presser and H. Semerjian (National Bureau of
Standards, USA)

AIAA 88-3140
Nozzle Airflow Influence on Fuel Patternation
T. Rosfjord and W. Eckerle (United Technology Research

Center, USA)

AIAA 88-3141

Subsonic and Supersonic Combustion Using Non-
Axisymmetric Injectors

E. Gutmark, K. Schadow and K.
Center, USA)

Wilson (Naval Weapons

AIAA 88-3142
Computer Simulation of Drop Deformation and Drop

Breakup
P. Liang, A. Gharakhani and T. Eastes (Rockwell

International, USA)

102 —



B ow
A\%/

s aat o o

BERHRBLLY K610

BUMBIOBRSHEINS

BEAN634F 8 H HAEMEHMLMERS

HA%MESHEOS Y7 R22A»HLREL,
ZOBESZ IO TBHLw L T,

7 B258~278% 3 AH, FUMEMORSIFHEEZNZILNT,

) 9>

BARFMHBIOEBIRE

7 A22B DEI4AN R LI, FHBfHT THMBEKR
Bk 2 BREMESBEEORSIITONI: (BSOR(T
Kz, BELBEOBFETT A258IZ%¥4T), FUPNEER
13, SERHIE SRR EAR s B T HBEIRNICED
5T, 2BIBNLRTH2, ZOFUSRICL 2B
DRETH L, B105EKESH, T A25 26, 27HNH 3 H
M, Aok#EEcHEINL,

¥1HB(25H), FRIFOTFRLE~DESAT AR HE
T, 138524 BE 3N, BEbiZ, 2ERAVUERISED
BENSTONZ, ERICLIEEORKR, 2RICIE, #13
HNERETH - 2IEBIKERE S M BErE&E I Nz, 72,
AXRERFANBEISRICIE, KERELEITLEH, BR
BERMANBISEICIE, BEEEILLSErFNEILEN
LIz, BEK T %, ERESELS, [—4HEBSBDHE DL
D%NT, SEDHRDEB N4 LAL BRI 2]
LOBBEDHNEDOHHY, /2, KA, EEWMaAlSEL
LHENFNHEDD W2 DDH -7,

Bewr T Bbio, &HerFEs2n, &R0&RT

»HME, BIRNE, BENEH»ITONIZ, (BUHNIKER |

22w, BliBEHH),

#£2RBE(26H), 10652842 FE3 N, MHHIC, Tk
SEY, B3N LEE Vv ) RIETREISMNORIEN 4 EE)
BRELITo721%, 3SEMEEDENFICAROECL DL
L T, BSCHIRRIC B % 513, ICSU R SEBEUCMET 5 7
¥ZOHBLRUE ¥WEEOTEFIIOWT, 20fT
BaB~NTz, T, SEHBEESREL LT, ARE
AEERORE L L (EBHREY, BUMISROHEB LR
ET 5 TORBBRESEIT- 72,

BlaiEx SELPL3SHEHOKRSTERE - BHTLTE
O ([BULEEHHERLSNZEICHOWT (BEEER) ]I
B4 2 S THOERFHBIC OV THPICEEBEESLNE
BEHBDFREICE D B THOERDEBICONT, Fh
FNEEAFEES L I N2,

BARTH%, BEbICEBErEESN, FitosEseE
NEHERVEEBERSERDBRAEEITH U,

®3IHB(278), 10 &r S EN, 2ELHANE

O [EUYEEETEEESNZREICOPWT (HARE)] N
BESTHN, ZOHLSEERIT, FUHDESHIET S
EAMHBENLEZTH LT LHEBNEE S ¥ RNDEFR
L3 THOM, FBETHEVIIEEZAFTEL TS, 2D
#ER, FOBRSCETIETORENR, FELLY
MHEI Nz,

BerTH%, BEbIZEHErHEIN, REIREIN
BRI FTERE SRR NREEITTHN,

B, TOBUYEEFERER S, BSBMFICE]
HAn&#+E, 2R NRICLLBUMANEMSHEN
FEEICET AT r— L OERFERD LAY, BEFDIE
EEBL 72,

EUHAEFHRESRRORST
ZizounT

FI105EMBLSICET D, BUIMBEAEMSHEESENEHEST
FX#7 A258 (B) 10883550 5, MEAEEE—/1L
THbnrz, BESRMARE, £T, F1E» L8 78ET
NEBNREIINEKRFEA LT L%, 2ELERREL
TRERETHLILEAERBE 1 BESEHI T TENEAKRE K
EOREL L CONNEZNEEBREL H, HFOKAT
2T, 0%, NHEEY S, BUBISEICNT H
HERADHEBRERESEOORFEISH Y, BT,
WAEBSED» 5, 2B#REL TEROIHFCH Y £
BHLIZWEDHNEOHH-T, RiIKRTLE, HES
BIZIOATH o720 B, BUMBEAZTSHERLSENRS
12, BUBOKBITH 2 7 H22BHHTTH 355, HELHE
EDOBRT, BEWBENT AL BICEHSTHREZIT-721
DTHb,

2681213, FEDEIHEKT 4, 188h 5, NHAME
BEEEFHIZL 28U —T 4 — D ELBOR—NLTITH
Nze MNHEBENHVEOXHD, KT, BTEEZEL
BRENRE L L COEHBMELRSE 2 SHEFH - 72,
I LIEESERICE 22— ETICBAENOH WX
S7H D, RBEEBAEIHERLSSENOERNFET <
—F 4 =D b N, ERLOIFHILEREIIThNL,

Download service for the GTSJ Mmember of ID , via 3.12.161.87, 2025/05/9. | 03 —



GTS]

FEME

16—62 1988

BUARXFMIB/KE

b3 ERRIKER (B5E - FELHE)
Bl4E (ACRIERRM) KAEE (B3I - BHEBGR)
Bl2K (BRFEERM) EE & B4 - £hie)
(€515 3°D

FI1W O K 2D iR (BE¥)
EifRE  dohl pBE (e
% B —BrEFET (H2%)

" EEE B (LEFE)
I K AR OEH# (E§§’Eq—)
EIERE JIH R (B
% B EEEKRER (

" WF ik (
I kR B®H EE (
Bl KEFE B (%
% B A %— (

" AR Rk (
B & e g (
BIghE HF #H= ({bF)
B E MO BT (HEREY)
" SEx EH (EHHE)
(
(
(
(
(
(
(
(
(
(
(
(

43

28

EI#E@F?HE+)
)

EHE)
ZEL)
%)
A - & RIGR)
HEERLE)

53

% 3ER

430

n R’ AN #F (EFL¥)
AR &N C— (2BT¥)
% H W OIEE GHI - HIETE)

" A EA (BEE)
R I KB (BRI
B PIB—ER (RERATIE)
8% = A B (BY)

" KE B (EE¥)
0 OR MR (RRERBEE)
iR A# i OMREREEE)
% F P IED (EEMNE)

" BE R HeEF)
() - 3, AR - B

[XHRE] c>0nT

FLE/TIE, FLBHPICL - T b, FNEBRORHOT

% 5%

% 6 B

57

-2 LT, B - BRSOV ZOEBERL LN L
HlzbDE,
£T5 [8%5] GBM [RARE] LE-Twb,) L)

BREUDEEERSNKRER/T, ISR

LONTEB L -T2, 2720, ZoNtsEss, |
HERNBEROFRRTII L (T, 4 RES
ENFEDHRE - RBESBRNOLNATH B,

1321, BE L ONNMREI RSN ILEERHZSD

AREFBTHINTWE, ZITl, $TIE, ZOBFF
TP F TAS

D THRAENTVD LD ERW AR ENE

Bna & LUTICHEMT 2,

- YBEREALTR S
22T

ALEIF S EAEE S E —2ERE IS L DLENHT L
WEFRAESIZ DWW T

BSOS HERESBE—
[22nWT

- BIZEEMRELERBE— [E¥BEEOUFEICHET
LAXMEGHELHZRERTI L] KOV THER

S 4 B ERE — LR R RIE (IRFR) ofrafic>w T (&
BEEIRR - TED2HD—FK) 7

KA F O R EORE

OSCEAE PR A R AAH] O R AF

BEXUTICBAT 5.

- BB E—THEROKRFLICBITLE B

- ERRE L AR THFIERS

. ﬁ%ﬁﬁ%éﬁ% R L‘ﬁﬂ‘

FUHBEXRFHRBIEOBREIC

WwWT
ZOEEKBEN20 A B AER
(% v aNIZETEA)
BF 208N (207N)

TF 2N (3N

BEROH

1 M5

2 F#sl
50~ 54
60~647%
70~T745%

5N 55~59% 39A

85N 65~69%% 67A

13A 75~79%% 1A
"ER 76 (77%)
BEAd 515 (483%)
EH)ER 63.1% (61.67%)

3 ENTEREBA R OB S

(1) KBk
AN
N K
X K 88 A
z o 1A

it 167A (187A

(2) BEARSLRBRFTIUHA -
8A ( 9A)

73N
5A

& 4k 4k

(3) 2o
A - HERBR 13A
E M & # 7A
= B 15A
H IBA
vl

k.

109A ( 41A)
4N ( 6A)
97 A (163A)

ot

bl ( £

ﬁrﬁWWHPﬂP

3N (

6N ( 6AN)
132A (
15A (
2N (
4N ( BA)
8A ( TA)
, BAREMSHMART AT LR

= |
=

%;
(K}

9. .
AF

G EBEEDES SR momm

o HEEEM S SR

(%)

- XD
NN FHizowT
—EHREOMR L
ﬁﬁmﬁl’éﬁ% ZonT

ﬁ 2, RSO P’Eﬁ AT — FEHREEEEE R

—[FEFERASEEOERICOWT (FRREHRE)

KEZ BT LEEHBORE
L HM

CEF - RETYMRESERSBE BELFORRIL

Wzt T

HER - SESHEELHNF LS TLREET
BHFEE {0,
F106 WRAEKRT—22—34
HAEMSHRLZBERS ®5E 03 (403) 6291

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09. | 04 P



f“ﬁﬁ—%
BAHRS — s

EPMERRTIRATRESHE

FEAN 63 FEER) D R - BRI 5 A 20
H (&) OF#, BHRRPER BAE Tkun»
TiTbhFLELD, 2ARBZOSNEEBTELE
WRTLELK,

BHRPHIAIL, BERT, BAE, REURAO
ABFDIEH, 3V E =B ARAEPIRITTT,
FDO—0, BABEPRIII=HEAAEEN, &
IO 2 CEE 134 5% BETE FT52 &
304, NHEMBCEH LZEECHVET, 20
PRI CIiX 3 >DWRBEE, Tisbb, g A
P OE, B — EADRIH, BHENOBERIF L
o, ARFIFEMER, BOMEEN O
B, FEMPLHHEMARLEAEB L LT
D EFTwET, BHIRIADD S B, FIL=*
F —EAE LT B A RBIRO B BFE OB
RaEHEIBTEHWE LI,

¥4, ARO DAL EHELTT S, YTk
1500C, 20kg/cm® DE_—BMEIRIKST A A 1L
FT0.1mm LT O IREZEKIFICIEBERE
b2 &Iz X b RS - X%, 1000C THAEL
TET, ERFALF v — EHRORLE
h, BEREuL) #EHRETHL, ThivA R
v, Ry XTEIRL, BOFICRL CEEKy
DHELET, KOZBRKHEAZ 7L LTHET
Wr oI hET, ZORRFIZ100kg/hD
FRMEBE T, #AEREIRS00m/hE DT & T
Uiz, AERLA A12300°C~500°C, 20kg/cm? DE,
R LEBETZ7 V-V T v 7dNE T, EBEHEL
LT, MEEEBEESAM LT 3 v 7 AFEC
L AT Y, i, BiSEE LTk, B{bEkR
o~z A BEERE EBRIESER Y v PEBRETO X
5% LN bLRIN R 5BEBIKEYERL T
¥4, &5 L TT00~1100kcal/m*N D AFL # A A

(BEFn 63 4 7 A 21 HERZA)

Ayt B O B B

BohTtwsrEnZETLT,

KEZRFLEDIXARY AMLEE TS v P &E
Bt rlkdDHn Rz —E vBERRHERTT. O
BHTCIL 15 kw ikt A % — ¥ v D 14ata EER
gras (1/2~EHRE) L= KEERBESRRR
LEFA LT, REBERBE O, CO S
¥eME, NO B, ~— FRABRELEBL TV
F3, BREIG LTI e v KEKTHELT
CO,BERMUIART ARAYDES 2 ) —H A%
FHLTVET,

53y 7 ARFIATAHRE LT, 2141
MR » O ERBREERS, 20MWER S A 2 — v+
Z 3, VBBOEREATHRTWE T, BEIKkE5|
Wb DD—DIZ, T Iy 2 AMEAED LI
BREEBRMHDET, €53 v 78UV Ny PRDOD
DTFTAF—~KA»LBEELTH D F LK,

BT R K IR R BE RS DR A
HR I DRI T L, EHORL S ARKOR
BehBR %17\, NOy, K4 DOBEHIFMEZ T~ T
5%57TT,

ARFMAOI K BEE L LAFRAZD—RE
LT, 22Tk, ARY AFDKREZELREET5
VSRR BRI TR R BB OB S KB L TV F 7,
T2 1 kw O BHIZ X D 2000 K5fE O HiE s
R LT E3, BAEIZ, 10kw o KIEW5E
TR h#EATHWDHEDZ &L TT,

22U - Rk DR & DRI O AR TfF
SREFH LWL DIELDIsDICIZREI LN E
Lz, —fTRRFOOLHREIGECAD E LT
2y, ARFIAEH A2 — BT 58076
NMibhE L,

g, SgRIORSEEICY ), B¥ES2A0F
Bl, A7 Y a—VOERERE IRV ICREWT
=R UF - IREE R ER PRI E RO,
BItRE D F < B BAHF L ET ¥,

Download service for the GTSJ Mmember of ID , via 3.12.161.87, 202%?/0’9.05 _‘



@fé e

SHEERBEYBIZITAHZI LD E LY,
REBRE6H, REZRINAOHAOEB I XE TR
KL G2 I3B N LW EE-TEDETOD
T, REOEIAOEB R BRVWE L T,

FEu, FEROETAEOFT, BUFHEZBERD
HE N THRERZBROEBOHED IV SHEMIL -
FRIEENTRTE D, REAFEES VI DI

RoTHRTEIERERETHELLWTH D T,

MEZTBELTRBIZTOMPEEY L TESORXELER
DHBHHDELTEEL, ThEFhEHEB T OOHKRE
FEI/N—FTEHYELCHLET L, AfTEES LW
5 B E CICHENL I M7= RREME D D EHISTIRICEIR
EHTFTHBHI3ICEbRETOT, 58 It
BLTWELWEEZZTEY T, TOh, Bfid
XEFEILEREOPRL L, RERE LS LEA
WREERED TITEWEH-TE O T, EHRoH

QR BIIHIEL 5 it ASMEEEH A& - v&
ZOREREEZHE LD T, TOSRCHE L
fedd, SHEOHX - T LEFWEF LR, £y v s
VORKDHEE TN O E 2 LIcBEE D AEN
R T iehE2BORNEDLTO LTI - TH
APSBEBEOHPHETS L Zuditn L 53 TT, &
7o, BIBEBOWE LIS ERERY LB - TEREN
B 7eh, A54 FMEE B LR It h LTHET
T L, BORECTRER 2R - ThELER
5 DI VIRBEFRETL 2 50, FD OBFTRMHD
JABKROBIHTHEREELXEI N TVWLO%R R
BEZAKMBEZATIIE N ERRLE L,

RAFGIF A2 — VB HEEREETT, SABK
LHDETH, BEMARLIEA>OHVET., $5-
THEBERT I\, CRKAFTT)

BEREZBHMETE N, (BHEEZ)

(B B B £ & VW

R HZREOBRENT, Y b b, PA02, Fvay RN s vIziebir, 2-oFh L
TEWRENMEWTWE L)y, 8HAIRRABEZITHAIE (7)) KEBELEIGIHEL, 4 TOEIY
EVRTINDIZEFSFSLEBOOD, RotHEOAELOHEBE. R -TCE Vot THTT,

=IRG8 B ORI 3 BREDT, A&y 7 EhEhA, L RAKIML TS x » 0 h 3
SEEOF LT,

LFK1%, FEEEBESFEO DT —RKA T l#E GRRCT—ETH) EKEFRIH
BHZh, LOMERLS, B4 LEDDRTVWET,

R SETAEB &7 h ET0, BEBIRDb-LDEDBEL K Ahb LR LORED
B LPBEEEFFFT, FIE, ThrBBIRTEMRE 5397 llen L5 TT,

MEHESLSEL, MERILORBRE CHEDOFETHITOS 4 DIEEXE T, T ARG
HFsy, FRFHRYELR, EERAD "Phbei, ODBALELTTCRVH IR IMLOEZL, M
BEREROSETLE LLABORIRKEY Y v A e, MEOBOXEO e >TWET, 40
LR IZCBATORDOUVF 4 A7 275 A 6ABEINTEVETL, EELSEMIL, WE
BN EAFHEO THESS LT, EEABOLL LORETHRETATFETT. (&ED=-—Y
RIBBRTE,) BEROSEOTEMEBHLLTEY 7,

ZD2O0FEOMIZL R¥S (SHER), v I Fr—(EAEARLTTOT, ¥V I7EOR
HEOR—CHESZTEARLILEISTE TSI, [A]

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09_ | 06 J—



PRECT) LAREDIENRN

SARED Y VARV Y 2k FROBEFHTHER LW EBWET 0T, BMEHY I BHEAD L,
FBRTTEHRLAAIILEI W,

1. ¥F—< ﬁ‘,xgég‘:/ﬁ.ki@ NOx B 1

2. B BFIMRAIE3EILIH 228 Ck) 13K 1THHK S
3. 3% FT . METHEMmERT

4. 3% &K

1) {ENOx{bpRBE
13:05-13:45 RHfmkEK (HXZBIERT)

2) fil MWL AN
13:45-14:25 /PARIEEMHIG (H Al b=
3 — 1) AXES
14:35-14:55 ARIARK GRZ)
3—2) K Mg &
14:55-15:15 e CR)IERBEBE 1)
4) fib B OR B

15:15-15:55 #k R (e FE s sean)
HE2 D BB FE B P AT AT 5 Shigt R bR & H52

5. BINEMHE

1) FA504 (HAEBOELEGIIHME, BHEHELERTCITHEEHRLET,)

2) BMEHHEOHF X, FEAFFET YRy ABMAE] LEX, FiE - #KLERT R
ERAHFEZD) - K4 - TELR O F, FREBRNBHAR ZI, BRAHOBA
RZFHIPRETOCIERLEI G, (A 63E 1L A 11 H (& WHEHRD

3) i 3000 ] (MHBHLVIAKRLIIZIWVY)

T160 FrEXME R 7-5-13 HE=TH A 402
@WHAS A% —¥ ves  TEL 03-365-0095

— 107 —

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



GTSIHRAZ—E> v I+— EI7TEH) O&E&HMHYE

[H A% —vOHIEKZO#EE - £5FHEIN] 27 —<2, BITRIGTS]HFAZX —E vt I F—% FED
WOBMELET DT, £5-5TITEMEF IV,
WY At Yok

1. 8 BEIMAIGAETIH26H OR), 2T H (&) 10:00—16:30 (ZABAA 9 : 00)
2. B BERIRMSHE T 2R - EXEZAE3 —5—8 Tel. 03—434—8211)
3. F fEIWAAIYRZ-EUES
4. BEFE I AABRRY S, BEHEBNBSE, AAMRTHYS, KNRTFHEEENHS, BAM

B2, 2 — FBEBHS, AAY 2HE, RS, ORNREEEGS, BAMR

RN, FHRBBHIEH G S, BEV e, BAREHBRERS, D ANEEHYS
5. EIF—DREWUCICHERDTE

BERI 6441 H 26 H (OK)

(1) HA R =V DIEELEIFH  oooeeeremreeemrmmneeneeenn (= S —R )
@) 2VALYFYL IAT S O e R SEAEES=9)
B z2vx7F5v1 @ﬁﬁﬁ;”?ﬁ] ........................ (%;ﬁﬁ‘;{ =T ORERES)
@) M= Py OBRFHI e O 22 5 B EREAEAD, UERED
BGRBET  FAZEA, HEMFER)
(B) H AR — BV DEEBRE  coeeeeerreeerrrrinaaaenann (=#Hm % FAKEL)
BART644E 1 H 27T H (8
(6) HA R =V DIRAFARE  coeerrrrereerrennnaaeaaan (|58 T2 T B )
(1) HAZ—C Y DEIRIBEDFERY wooereerneneen (CHE % JESEURER )
® 2vAAYESAIAT SV DR CRAARKYE — BIRIGED)
Ghx 5 A B
Q) FRZEFH =V O DT crervvrreerrrrninnennennnn, (4 A Az AN AR A
() BREHERE 7 A % — % DRI eeveeereerenennns (S S 2 )

6. SINESE
1) =g ERRET)
® FHEROKEMAIELEE
2 AfE 20,0009, 1 D& 14,000
® F4%&H 5,000
& &84 28M 36,000, 1 D& 24,0000
koA 5,000 RSB BHBE)
@) BLAARGE (B - K4 - WA BEA oL, SnEcrEERE - Be&EHe T, T
BBERETI2H 10 B2 Bk T,
LECHIR g CIBX Y DIESRD S, 2 AR 18,000, 1 HO A&  12,000M9T, #iid - T
BiREE LD LET,
¥, MHLELTLRIMNTET,
(3) FWH)w @ TI60 FEXEHME T — 5 — 13 23 LH L 402
GHHAH A 2 — s Tel 03— 365 — 0095
BEREFS HEA T — 179578

— 108 —

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



1) H

2) i

3) &

4) #

5) BINERE -

i

i

]

Bl

BABEREROEHL
TEROBEFCHIHHL L REK L E L, RIE->TIBMTF S\,

iC

©634E 11 A 18 A (£2) 151 00~17 : 00

AA /v 9 FEeR B LB EAT 916 ik =
TRAXKTFH 2 —6—2

. Flew Culuculation in Turbomachinery

:Dr. J. D. Denton (Director of Whittle Laboratory, University of Cambridge)

a) & # AR
b) & RI504% (EEOLEIME, HAEERIC IEEL )
c) HBANEE (R FFICT [FEESSINAE] L BEME - Skt GRE

FAxF1cd) K& - TELYWRDO L, TRFEER~ABPLAATX
v, (AYI63FE10H 31 H (H) MEIERD

T160 FraXvasE 7 — 5 —13 28 3 T e L 402
WHAD A 2 — & vifsy
Tel 03—365—0095
Fax 03—365—0387

F 17 AEHFEELRAERA

B B 64F6H2H (&) 9 :00~17:00

5 BT BIRS

AR SUF R 12 A BB L T,

— 109 —

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



1) H

2) i

3) &

4) #

5) BINERE -

i

i

]

Bl

BABEREROEHL
TEROBEFCHIHHL L REK L E L, RIE->TIBMTF S\,

iC

©634E 11 A 18 A (£2) 151 00~17 : 00

AA /v 9 FEeR B LB EAT 916 ik =
TRAXKTFH 2 —6—2

. Flew Culuculation in Turbomachinery

:Dr. J. D. Denton (Director of Whittle Laboratory, University of Cambridge)

a) & # AR
b) & RI504% (EEOLEIME, HAEERIC IEEL )
c) HBANEE (R FFICT [FEESSINAE] L BEME - Skt GRE

FAxF1cd) K& - TELYWRDO L, TRFEER~ABPLAATX
v, (AYI63FE10H 31 H (H) MEIERD

T160 FraXvasE 7 — 5 —13 28 3 T e L 402
WHAD A 2 — & vifsy
Tel 03—365—0095
Fax 03—365—0387

F 17 AEHFEELRAERA

B B 64F6H2H (&) 9 :00~17:00

5 BT BIRS

AR SUF R 12 A BB L T,

— 109 —

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



FEIEAREZ—E-HFHES - BES (W)

i o

<

e WHAYAX-CVER

& H A BB

B B HRAE3FIIA3IHE OO, 4H &

A
=

B BBEXFLER

FALLITE SORHT 3
TEL (0899) 24-7111

a4

Jl

Ls

(GETEESR] 20 47, 355 29

KEL S RE REFOFBVEEELAUBS, DERVERLE LA,

£ 1 0= £ o2 E
9:00 9:00
A—1 AVEVS Ay L ANOLSHKE B—1 JOMWEABEERY A2 — ¢ v 501F BOBRE
KRR, JIIWFE, EEES (8 2FD Bl E (CEED
A—2 ZRTHAF—EVRINDOBEEER (Br 1/ NV ZHk - cBliiesru B—2 145MWEIEHFARE 3 v L v K9S 27075 v EREEK
W BAERRRT) XKE A, HELE, il SHEHE OIEEE)
HKFAvAeava, @UEE, RAZE (72 B-3 HHMAETHAF~EY 2. DaFxb—va VT Iy OHE
A—3 FENM SETRES OF R KEWEA, ZFARE (ZFE81)
Xl — (IHI), D. E. Metzger (Arizona M3 K%)
10115 10115
10:25 10:25
A—4 BEBHREGEOY - RRCRETHIOVE B—4 HBEA AZ-EVrvovORR-—BTRBEEIC VT~
FaEA— (REX) tellisi— (+ 2 x BBHED
A=5 r—=v V7 Y—1AVIOKET-VHERBCETLIHE F2#&: B—-5 =FAS— L vAFAESFIRTI0 =V v ORELE
RIE N RORMIC 8T 5 £ES O AR R & E8) BIR#MGE, BREXF WEPD, XOKERX, JIBEE (THD
XHIHXR GRABY, BTHERS, MAEE (KX) B—6 M/IIKESAZ -V OUIERAR
A—6 RSSEEISRIMBCRETHRE TORHEL MBER=AE, E B, BOFR—, AREE, BAM—, FELERE ikt
KR CRAR), RIBAR (RO K, wEES (FHPMRFEED
11:40 11:40
13:00 (R
14:00 [FREJEOLRE) FERBE MUSITHESEDE « &, REA¥REHE)
14:10 14:10
A—T BSEREBHRERBOFENEF + » THITS LOER B-7 #ETEAMREHCETLIHE
BREREEE (B ITBUERD Xl (EX), [WE ¥ (IBED, Bt # (AR
A—-8 IEMROBRPRINCHIIFEFRRINCETHHRE F2H, ZRaHkE B—8 #-EVEfH ARESHICE LT TRESHEHAOPE
MR XKEH 8, KRR, REXF WHD, S#AER THD, B\HHET O
XhHER (B2, BEEZ (FX) KET)
A—9 RBETCETHSEREN 2 — v v oliEclIT 5K (B3R, IR B—9 MREBOUECETLILTEMT CGE3®, 51 7 —RENOYAEREDRM
BHOEE>\ 1) BREHT)
MATEZ (@I, HEmgE GRR XEHHE, )IBB— G
15:25 15:25
15:40 15140
A—10 BEEMBEMRBO < » MO WT B—10 GRFA(LBH A F — VRSB D T 1 FEEROFHTE
XILRETT, M/ B (ZEED) XLpHE s, FrEsesk, ek (EHpD
A-11 WEREE X B S REHEREO R IR B-1l HRFERFUELACIHERNME - v 7 v — VRBREOMRE
XAL#t— (MR, BRER (BTX), BERRE (B, BR B B HR#EE () #EI
&5 B-12 »=Hv, ¥75—, #¥FAF%~17Vy FEAHFEROERRR
A—-12 F—E VAR AHDIRBNC LA HHEE XAEARRIE, NFEAC, AHBE R, B4 E (HD
A, R OFHE, XIF LR (AR B—13 BRAIA{LEHFAEZBOIE-CUVBETAY » + AR
A—13 FATHSEERI T 4 7 = — ¥ ADHhOAHR(L REELR (FREDD, BRbE (BEMRE), XREE—, LBHT, ¥
il REEL (REK), HEs (BB, XEHel REX) FREIMN (=&
17:25 17:25
— 10—

Download service for the GTSJ member of ID, via 3.12.161.87, 2025/05/09.




o AL (BREWRS)
moBa 11A48H &
S 8§:00—> 9145 ~11:00 —> 11:50 ~ 12:30 — 13:00 ~ 14 :30 — 16 : 30

i ATAEL D MERS FFLE BR FP=8 . KEBEK S #
VIMANRO.N Pi ) (5 EAZ)

o LF 4 — AT — R
W H 1138 K
W A& RUmARAES
11 A48 %)
AT R RS (FE)

o BBREIS
HBESRTH, RN OBEEY I D, TBHE LD TROL S BRI CLET, $55CT
B E W EFELET,
M B 11 A 3H CK) 18:00~20:00
& B AaTVRHELEF (Z7VAZR—]

& mEa I 2 W T)

ERBESHEYII0B 138 (KX

o BEABINE Ao 7,000
PEASIERA i E % g 85%2}%A&ﬁ3mmm
% A 4+ 10,000
c RESEINE (FENCEHE LAAZTIV) 4,500 (BEBLOASAESEET)
o LT 4 — A3~ ABNE K E
« BRABNE & OB (BEECRS)

FEENE TRLBEESSME LiALR], F2 [FEEERCRFERSINE LiAL] EHEL, DER QTR
24 Qe BER OBBE OHEMEE OXEHELEEETERYRALT, TRABED TIN,
fe¥, EHLSIEBESEETBRCLET,
T 160 HEEHEFEXESHMET—5—13 H3ILHFH LN 4025
() BARHF A Z — & vgss

 EKEHE

- Bl EH

- BEREER CGRR T — 179578, (#) BAI A& — ' vgs

CRITIRA CBE—EZEERITVRETESE I No. 067 — 1703707, (#) HAHN A & — ¥ vE4L)

o AR SUERLAT

YHRHTHELLET, I8k, ARQPLAR, BESERLYAZMNT T2, BHEOHE L IMAET
WEHELAZT I,

o« FBIAI DT

BT 11/2 (K, 11/3 CK) BIUTEARDAF A2 g (v 72— 4800 L) YHBELTE Y ¥, &5
Bz CFTEIb Y ETOT, THEDOAHIZI10/20 (K) F TCREBRAERE LALT I,

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



o AL (BREWRS)
moBa 11A48H &
S 8§:00—> 9145 ~11:00 —> 11:50 ~ 12:30 — 13:00 ~ 14 :30 — 16 : 30

i ATAEL D MERS FFLE BR FP=8 . KEBEK S #
VIMANRO.N Pi ) (5 EAZ)

o LF 4 — AT — R
W H 1138 K
W A& RUmARAES
11 A48 %)
AT R RS (FE)

o BBREIS
HBESRTH, RN OBEEY I D, TBHE LD TROL S BRI CLET, $55CT
B E W EFELET,
M B 11 A 3H CK) 18:00~20:00
& B AaTVRHELEF (Z7VAZR—]

& mEa I 2 W T)

ERBESHEYII0B 138 (KX

o BEABINE Ao 7,000
PEASIERA i E % g 85%2}%A&ﬁ3mmm
% A 4+ 10,000
c RESEINE (FENCEHE LAAZTIV) 4,500 (BEBLOASAESEET)
o LT 4 — A3~ ABNE K E
« BRABNE & OB (BEECRS)

FEENE TRLBEESSME LiALR], F2 [FEEERCRFERSINE LiAL] EHEL, DER QTR
24 Qe BER OBBE OHEMEE OXEHELEEETERYRALT, TRABED TIN,
fe¥, EHLSIEBESEETBRCLET,
T 160 HEEHEFEXESHMET—5—13 H3ILHFH LN 4025
() BARHF A Z — & vgss

 EKEHE

- Bl EH

- BEREER CGRR T — 179578, (#) BAI A& — ' vgs

CRITIRA CBE—EZEERITVRETESE I No. 067 — 1703707, (#) HAHN A & — ¥ vE4L)

o AR SUERLAT

YHRHTHELLET, I8k, ARQPLAR, BESERLYAZMNT T2, BHEOHE L IMAET
WEHELAZT I,

o« FBIAI DT

BT 11/2 (K, 11/3 CK) BIUTEARDAF A2 g (v 72— 4800 L) YHBELTE Y ¥, &5
Bz CFTEIb Y ETOT, THEDOAHIZI10/20 (K) F TCREBRAERE LALT I,

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



s A

2R EE R X

1. AZoEoRRIIEKEERESBOB

mEfRERO 2BHET5, KERRE
BAELE L OBBT — < DOWTHED
FHREwKE LR R B RERER
L& EN LB HICHRERER IR RER
THA,

2. FEROREIL, PR - UvRIUE
MBS BEE O B B . M. HRG
W (Fdm. ElER) . #FE. M
%, AR, = 2— A, FRAOENE
TUERRE LTS,

3. FERIHAC L vBLEYERET LSS
BB, Fio, AELBITHREEIEH
T5,

4. ERBfEZ, FAlE UTASIEE DK
A0 FEE (22%20) HEHT A, AR
A AT EDR 1 HERS,

B
1. REESFCHWHLE LTERT AR

B OEEYHTLDOTHS T &,

1) BERERIBXTEINIEZEDRE
FET, HAX—EVEIOBBRORK
MBI ETALDTHB T &,

2) FERERR, —BeaARIhTW5
T R ERDO L DR S, 2L,
BEEFLIWHLELTRRIhELD
ITE LS 200,

5. ML EBIZIFHCOE, NEra
HTENERROEY T 5, dwand~
5H., s LOHR6~8H, A
M, BRI IOUHFEI~4H, MHE
2~3H, =a—A, DG, BF
1 HLEA, BET28838meKkiE
THIERDDH, B 2>Tiipl
WY B Eiffiam AR FHEI L 5,

6. HEFEBCBEEDFEREYTIG,

7. HHEERERORSIIHEELRRER TR
BT 5,

8. HHEBERCIEREI i,

9. ERNITRSUCEMT 5,

T 160  BERENHTE X FEHTIET —5— 13,
FITH N
BAF A2 - vESEBR

m X R OB X

2. BREROBREHEBIFEA L LTNE
FEDTRIEAD SHURNET S, 7ol
L. 1HIo%15,000MnEELBTA
BELUHNOWMEYTAHZ ENTES,

3. BREARIERBERRECE > THE
L, EFFLE, BIER (=2—) 2§
R 5,

4. BERERR O BRE R SOR B ZE AR
HOoWTRBEL, REZRESTHRET S,

R 634 9 H A
wOE A = H oW Z
® o7& B K E B

() BERFAZ —E vES
T160 HAAFBEXAHET—5—-13
M3 TH AL 0 2

TEL (03)365-0095
FAX (03)365-0387
Tk Wm7—179578

E} [y

ENREIFT BHE LR SOEEXEEE2 05010

©1988 (#£) BAF A & —v vES
AFCIEBE IR TN COREEARIT
FBAHFA X~ vBEesDEFalic
HE - EHETAZLIITEERA,

— 12—

Download service for the GTSJ member of ID , via 3.12.161.87, 2025/05/09.



http://www.tcpdf.org

