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LIFE SPAN, AVAILABILITY, EFFICIENCY,
FUEL FLEXABILITY &, cnohm@ bl
TETWAI ENRENTHI, iz, 156MW
55 ZADHRARY — VT — Nk — IV E TOR
(LIFE SPAN) % 60, 000, SR, M
8,760 el X B, FE25[0EeE ( ISO CLASSD, RA
NGE II), BGhE31% & LB E&o&kEE (20%
FE T8 FEREANIZELT), BMEEZOWNRIZ
B1oDkHictEsd, BitEHOKREIBREETDH
D, A4 —EvDHE(EFFICIENCY) %8 k=
5%, BfioLWRE A4 55 ( FUEL

FLEXABILITY) it k» T OERAAERSE S
HMNTXx 3B, 72, AVAILABILITY ( 2:@856;
fic &5 % B RHEi R O E) 6 &85 5
A 7S (INSPECTION) & #fifs ( MAIN-
TENANCE ) 247 243 & 8 S s Rl 3 aE R &
R oD 95 % BBl A 4RaE TX (K 2), & DB &k

Cost(SEK/kWh) per cent of total

Maintenance 0,0043 0,6
Investment 0,0764 10,7
Fuel 0,6253 87,5
Personnel 0,0089 1,2
TOTAL 0,7149 100,0

K1. LIFE CYCLE ECONOMY

PRODUCT
SUPPORT
LEVEL
guaranteed availability

resident maintenance supervisor / /

—

monthly service visits

/
customer specific trajning !/
/

/

regular preventative maintenance P

_ technical advice from manufacturer.

customer basic training -

AVAILABILITY

2. PROGRAM FOR AVAILABILITY
GUARANTEE.

ROE A

HTPIWN(0.6%)ELTVWS, THLEBRKAHA
DEFITIE B DIIEERHT RS -~ D LIFE SP-
ANDEREXItHA LB LN, BEIEFICONTH
% &, 1960 AR 19T0FRYIEICIE A DT S5 1
TR ELIC 10 R A 2 TR, 16 FEflIiC
ZLE DR ONI(FIAT TTG SPA), AR
HROEILbEI SN THE Y, FlZIE, ASEA—
STAL ABDIEE, EMARSY 1 R, SE
WS OEMIT 2 T, Z OfMhF B O S BHs
AR, A — Nk — U 8T AR L T i,
CHULIEBICE > THRY —EVHEavzxl
— Vs VERBYAREI= Y bELTHAAS
NTW b EMFEINS, TOREHTORERS
2 nfE% < <, THOMASSEN INT.B.V.®
GE##KHo—4, RUSTON G.T. LTD. ®,

TORNADED ARV 2 b—% (BHE3), /X7 —4

RUSTON# TORNADE w©—7%

BEH3.

—bErvo—4, BEEZR KWU AGD%7 3Iv 7
7 4 VIR A B IRBESR D b - /2. BBC,
ALSTHOM %MD &< DA —Hid s — €V EEf
BRSEEIRE, MEBESNBESORRICEEE T,
MR A R 4 — ey 2B TE, MHAKRUE
¥MBEORBREOEEL Ao, HTHGE
H324X E A F A LT, LM500, LM1600, LM2500
ENEMAEBRLTOID Y, ROLLS-ROY-
CE#*MARINE SPEY, ALLISON#S501—-K @
CUT-VIEW ®FVARRL T, EEEHEL
TRav23b—va VEEAWRELTVLSDIE
WMaR L LT, M E LT3 hGEELEY 14 7 v
KA 2y -V ERAOTEREARME EICEBT S

Download service for the GTSJ member of ID , via 160.16.212.192, 2025/051/129



il
[t

GTSJ 14-54 1986 "M

KEEhM: & NI A IH-> TV B LD THB, 1D NI R 9 — v AT, BBEHA R Y —
IFIEFE D ASME GT CONFERENCE Tbi# £ vE LU TGARRETT & FORDMSBRIF L C & 12
FINTOH DA, R&R, ALLISON X% AGT101+%5 3w/ # R4 —EvDCUT-VIEW=E
GARRETT A3tk FBIFETER O MARINE SPEY  Fvd&, GMAERL TXx7 AGT 100 D flk#; <
%N — 2 ICHIRISENES S AR (W ITd GARR TUDI980EN S DEFFEAE £ & DB TRR
ETTAH4EY) /A E&- TohH43%, 17724000 =0, ABZ5[0THI,

HPZEBE 3L A2HIELI-bD(HHE4), fho1 - —H, THLIH R —E A —H -2/ I=
BGEDLMI1600c[E U < hiflmElss & HELR% T VT A =R LSRR - SRS —
HAGEREHEBERDIOBM EEZFTAD ETHE DHIEEDS - TS, 7 vy Fx ORISR
DTHAH(BEES), A =HDEZDILRDHTEL ik, BeRicEkld

BH A - VEEDOREENLVHEICELLT,
LD Bl —H THEFOEBET->THD
Bk % 5 | i bDhsEp -1z, WOLF R OLYM-
PUSOA72a—7, ROTADATA®D BRiR 8@ EEH
DEE N 5 x—2%E, DANTECOLDV, DRU-
CK#% KULITED /1% #125, TORQUEMET-
ERSOD bW iHEAL EILEFETH -1,

AR B, FE0oAVBICEREY B
LTHELEIch s 0 7Bk dh 5L THL, F
SR T T AEICIT8kgiC b7 B, THNEEAT
I—ayNEHHHIATIHIOIIKRELEL, HE
BT 2FicLichy, i & - HEIFEXD
BH 4. HEGHAEAMARINE SPEY O LD (R Ay D/NES T AN Fov~uv 2 Tid B

ETNV BOFHIRHEDAZ T T, R, 7Y a

v BIVTITH L IS5tz F T NVEL OEYERT
/NaIF CARTON (POSTPACEES S LWV ) 2
ALTDS, fiE0 i3+ — 255 L, BER
BavhtiLicd 2oici3dA L, PRINTED
MATTERSDOHE &1 2kg/ 1A% T, BOOKS
DA I3 dkg/1 B ETEV D ETRED IKGHE
EFEL, BEoOMET, &F, TEETHISK
EABEMEZ TR > EFHELILRETHD, L
L, 2oBMITHRICIIL BET, #KdT5C
EHILICHB LA TRI T &b - 72h), JmEH]
EHIFE L Tz, ERDCHBERRBNIETENTD
5,

i

HHES5 HEGEIFARLMI600D 3/ ¥ 5 v

Download service for the GTSJ member of ID , via 160.16.212.192, 2 2a/86/_26_



ﬁi:%@} IHI—RHBS & R—IRZ U VT e §—KRF+—T %
FiRo

AINBEEETER =Z TF M W

1. EADE

5 —RF v =V p BEABICEAELINTAL
WS, Zofdl, L OBEEICERT BN, £
7S = — XICIR A B XL FEA DBIF - XBEMTTH
NTxtrh, 2OREHLEDEIANA T - =R
WEELRENE €T Iy 7 RPAEBEI A TD
BHRTH DM, $hZE 2 oz {bbEERIEY
D—DTHb, HIEE, 4 —FF +— I+ DIIZIT
BEHEEDBNI-ZE 2 7 VTR ENTW 558
BRIINSLSIE, —F, BPOBHZIEI A Do R
DNV TIEL, BADOFEHRO#ESICEDIE
fEME b AKIBICE ELT0W3, 22T, HBEMHY
—KF v — Y » DB RESORE B LUIEE
HORBICHFE T, £— LTRT LD iKE
RIC K= 7Y v 7230 LA O ER %
G L7, €055, FHEM RHB5&IC D
TREMLORBLABIZTEAIENTEIDT
wns s,

£1 BRDPOR-—ANTY VITEH

@ EHd | RHB 3 250,000 |175%x10*
5 A #| RHB 5 ! 180,000 | 126x10*
RHC 6 | 9 | 140,000 |126x10*
b5 w2 | RHC 7 | 12 | 132,000 |158x10*
RHC 9 | 15 96,000 | 144x104

2. #EBEHKUEH

RHBSF K= RTFT YV - 4 —KF p—
+DAEEK — 1ic, BoEE 2K — 2I1IKRT,
A ARER DT A 5 VEIZ DY —RF v — Y + P
EE—THD, NEPHEE SIS RIL S

(FEfN614F 6 H 17 HIFREZAT )

Download service for the GTSJ member of ID , via 160.16.212.192, 2025/05/26.

-1 RHBS #—FKF+r—Vs

K VRT Y V75— R
F v — ¥ ¥ WS

X—2

TThb, b, K—2ic/RdLHic, -V
HIZ2 5y OR -7 ) vIRRERIN, XTY
YZRABHRORY) - TITBREEBENTV S, &5
i, R - 7REOMEEN L TS ERICEE
BRRETEEIN TS, ZOMKRIENIRE
BEREEA LT, & - VilFi@daAEo
BREDPOR—NRT ) v IEBFHEL TV D, TN
M, TORN)—=THRF AT 4 AT VINERES,
FUNER - 3R L DI —EBITH 7.9,
=Vl -3y Ly Alo ZHENENCHANRT
MIRDIE D B Bz R EHICEN TV 5,
R=—wxX7) Y JidEFE—- 1R LIEE DI,



GTSJ 14-54 1986

K—3 A4n7 408805 F) BEO
R—n_7Y) 7 BR— (ETF),
REFEA (BT

dnfE5310°% m - rom %3 B0 Ic#Z, LH b,
E—bY - RESREFEHTHEHRINSOT, W
AMoBNYy by U VHERSZH (M —50)
AHNT, XTY VIS A—h—TTERIL, £
72, K— 3 D& D IcRREFSRA &R — VB ([RE
BRL)IDBDD, BE-—ABDEH K- VDS
WA THESEMIIRE V. UL, REEMNTH
FEHEOETHEN GO <1 F —BITHE L7

100

95 -

| o (%)

=
15X10Km(3750h)

90 +

10° 2

M—4 BHEHR-LVTY) Y ISOHESS

HrER BT

FEHFEME, KM—-4iordLoicHEEBESNS
1577kmB 0.5 7 4 7 ({Z¥AK 99.5%) 2 E L T
Wb, IBIE, ¥—FF v — Vv BAIRLIAKE
MARBREER L. ESIHE % FidicRd,
200 Ry il i = [RIHR EOERTE A7 X E i
1100 4 4 27 )vGo— Stop # R Eix
3000 ¥ 4 7 v [ElEZE & A % EiR
IR A ZE50E Ex (256G X 8 HEfd] )
3. R=IXRZYTDHEE
R—=IVRT ) ¥ TR A ORI 1 ICkEHshE
DA ETHY, MIC3EERLZEEDHER (#HZ0
HEREN O ), BT - BB OER (G
fEl78 o AATHESL bTIHE ) W ETH %,

| |

Il
I [ [
/ntmzmwm: D —E—nx7Yy vy

AN =
’.\‘\ = B
« / \\\< 2\
e A’\
er_m /—\ \\an—rxam
s /
2.0 N /
L NV Teo =5074
x L
H T 4062//
1.5
R /
W 3()}/
- -
1.0

0.6 0.8 1.0 1.2 1.4 1.6 1.8

WE NI A =% GV T Pex 104
X —5 BikHRESERFER

K —5iCy —RF »— ¥ » B EMREAERIC K 3
NRZFERDEFEF A 5 VIS & DB TRT
R— X7 ) VITDAH o RBFBDOT/NSWVT
O, 7-E VR, LB, KT
U7co ZDFER, HE)j» & VEZic kN, K
BTH20%, &SHIETH S BN EL, &
EMERNER I3K99% L HERE S T,

BB TORERE L3, vy voEEtgE,
ERKIVEHEDRBICHFEE T H5EEZOSNBDT,

Download service for the GTSJ member of ID , via 160.16.212.192, 2025/05/26.



GTSJ 14-54 1986

FEHAEMAA VY v v DV icE L CrRE st
BRAITIS 572, TDRER, (KRR TD 7 — =
NEHKI40%, FEE b vy h3KI10%m L, A0
BICERRI O I0BEM LI, TRk, A Ao
ZDOERIE, ThETY—RF+— Y+ DREE

SINTOIEHEMREDO N B ERNTH 5 T & b3kE
MmN, X0, FERREIATDOI - E

HERIZD, 73y -9 —EVHIEMHEES
T &I KD KRIBTEWENR PR S 172,
K—-6ict7 Iy 7B ELHSE A —XT
VY IRy — e vim (A REERE ) ART,

X — 6

E—= X7 Y)Y ITHES Iy 2l

BT R AEST

4. £ & &

R=WRTY VT e §—RF o=V pldz v
MNEEBEEOHZBICEGITHD, X7 1) vV IDH
B LCEFEGEMTRETH ST &0, —ED
REBOHR, HRINI, DX > OXHEEMA
RE L FHETHBREERQRT, L0EBWEEMELE
R LBELHZ TOLFETH 3,

X #
L 8T« dbiR - Kduidd, RIISEEEH®, 26 —4
(1986—17), 265

2. TIK, BAHRY — & vE¥ELEE,
(1982—-12), 65

10 -39,

O K O SO R R ORI O O OO OO K

=

§ A £:)

=
£ 8

Bl 2 8T
B B =2ET)
TH=iE ( /ILEST )
fai e ( RALETT )
w2 # (RILETT )
BR)IANS C AL )
BRGEH (RALET )
EEENR (HRILES)
HEHE (RE)
KH—f# (RZ)
trekiR(s (=T )
AR ( Z2ET)

1E
B ( H3L)

e Lh— ( L&)

(LS ( RALE 7]
A5 B (HRZ)
AR (BHE )

HORES (RZ)

FHESE
BAEHATE (KD e HF(HIK)
i=GEy -

RELYIV=TVYIHW X T4 TRH

N EER C)IiEL )
SELZEF ( RALETT )

N =Tk ( ®ALE )

Wi HCRIEET)
LitEEE (RILET )

WOz A (RILETT)

%z B 8§

BRI (BB
B s ()1 L)
AEEEM (RILES )

) BB HE ( RILET )
ENBE—(EILET)
b i (ERILES )
HEMES (HILET)
) EflE— CHEE)
RIS (RE)
FED—3( HiL)
HHEHE (B zvo=7) o)

Figske (BEA)

IR #

Download service for the GTSJ member of ID, via 160.16.212.192, 2025_/0%%6;_



GTSJ 14-54 1986

FEHAEMAA VY v v DV icE L CrRE st
BRAITIS 572, TDRER, (KRR TD 7 — =
NEHKI40%, FEE b vy h3KI10%m L, A0
BICERRI O I0BEM LI, TRk, A Ao
ZDOERIE, ThETY—RF+— Y+ DREE

SINTOIEHEMREDO N B ERNTH 5 T & b3kE
MmN, X0, FERREIATDOI - E

HERIZD, 73y -9 —EVHIEMHEES
T &I KD KRIBTEWENR PR S 172,
K—-6ict7 Iy 7B ELHSE A —XT
VY IRy — e vim (A REERE ) ART,

X — 6

E—= X7 Y)Y ITHES Iy 2l

BT R AEST

4. £ & &

R=WRTY VT e §—RF o=V pldz v
MNEEBEEOHZBICEGITHD, X7 1) vV IDH
B LCEFEGEMTRETH ST &0, —ED
REBOHR, HRINI, DX > OXHEEMA
RE L FHETHBREERQRT, L0EBWEEMELE
R LBELHZ TOLFETH 3,

X #
L 8T« dbiR - Kduidd, RIISEEEH®, 26 —4
(1986—17), 265

2. TIK, BAHRY — & vE¥ELEE,
(1982—-12), 65

10 -39,

O K O SO R R ORI O O OO OO K

=

§ A £:)

=
£ 8

Bl 2 8T
B B =2ET)
TH=iE ( /ILEST )
fai e ( RALETT )
w2 # (RILETT )
BR)IANS C AL )
BRGEH (RALET )
EEENR (HRILES)
HEHE (RE)
KH—f# (RZ)
trekiR(s (=T )
AR ( Z2ET)

1E
B ( H3L)

e Lh— ( L&)

(LS ( RALE 7]
A5 B (HRZ)
AR (BHE )

HORES (RZ)

FHESE
BAEHATE (KD e HF(HIK)
i=GEy -

RELYIV=TVYIHW X T4 TRH

N EER C)IiEL )
SELZEF ( RALETT )

N =Tk ( ®ALE )

Wi HCRIEET)
LitEEE (RILET )

WOz A (RILETT)

%z B 8§

BRI (BB
B s ()1 L)
AEEEM (RILES )

) BB HE ( RILET )
ENBE—(EILET)
b i (ERILES )
HEMES (HILET)
) EflE— CHEE)
RIS (RE)
FED—3( HiL)
HHEHE (B zvo=7) o)

Figske (BEA)

IR #

Download service for the GTSJ member of ID, via 160.16.212.192, 2025_/0%%6;_



ﬁ 2
/o\\*j%

[ 31 th International Gas Turbine Conference & Exhibit |
June 8~ 12, 1986 Dusseldorf, Federal ‘Republic of Germany

XU X B

AIRCRAFT

CFD for Engine-Airframe Integration
G. C. PAYNTER, C. K. FORESTER, and E. TJONNELAND, Boeing
Military Aircrait Ca., Seattle, WA
(ASME Paper No. 86-GT-125)

Interactive Cycle Anaiysis
8. A. ANDERSON and P. J. TRENKAMP, Generai Electric Co., Even-
dale, OH
(ASME Paper Na. 86-GT-211)

Engine Component Life Prediction Methodology for Canceptuai Design
Investigatians
J. 0. CYRUS, Naval Air Deveiogpment Center, Warminster, PA
(ASME Paper No. 86-GT-24)

Life Cycie Cast Methadalagy far Preliminary Oesign Evaluation
E. J. REED, Pratt and Whitney, West Paim Beacn, FL
(ASME Paper No. 86-GT-37)

A Unigue Rapid Uncertainty Analysis for Turbine Engine Testing
C. A. BOEDICKER, Air Force Wrignt Aeronauticat Laboratories, Wright
Patterson AFB, Dayton, OH
(ASME Paper No. 86-GT-280)

An Approach to an Integrated Cantrol System for a Modern Fighter Air-
craft Engine
éhéEM MIN, Motoren-und Turbinen-Union Mincnen GmbH, Minchen,
(ASME Paper No. 86-GT-277)

Deveiopment of HIDEC Adaptive Engine Contral Systems
R. J. LANDY and W. A. YONKE. McQonnel! Aircraft Co., St. Louis,
MO, and J. F. STEWART, NASA-Ames/Oryden, Edwards Air Force

Base, CA
(ASME Paper No. 86-GT-252)

Aircrait/Engine Integratian for an Advanced Fighter Cansidering Mission
Specifics
G. RAUH and W. ANDERS. Messerschmitt-Boeikow-8lohm GmoH,

Miinchen, FRG
(ASME Paper No. 86-GT-295)

Engine Control Reiiability and Duratility Impravement Through Ac-
celerated Mission Enviranmental Testing
W. J. DAVIES, Pratt & Whitnay Engineering Oivision, West Paim
Beach, FL, and R. W. VIZZINI, Naval Air Propuision Center, Trenton,
NJ
(ASME Paper Ne. 86-GT-52)

Power Level Intluence an Architecture of Smail Helicopter Turboshaft
Engines
M. GIRAUD, Turbomeca, Bordes. FRANCE
(ASME Paper Na. 86-GT-131)

Developments in New Gas Turbine Engine Oemonstrator Pragrams
E. T. JOHNSON. Aviation Appiied Technology Directorate. Ft. Eustis.
VA and 0. D. KLASSEN, General Electric Company, Lynn, MA,
(ASME Paper No. 85-GT-80)

Operation of the CT7 Turboprop Engine as an Auxiiiary Pawer Unit (APU)
J. D. STEWART, General Electric Company, Lynn, MA
(ASME Paper No. 86-GT-28)

Acceleration Performance of Helicapter Engines

M. R. MALTBY, Roils Rayce Ltd., Leavesden. Watford, Herts, UK
(ASME Paper No. 86-GT-121)

A Je Fuel Starter and Expendable Turbojet
C. RODGERS, Turbomach, Oivision af Sundstrand, San Diego. CA
(ASME Paper No. 86-GT7-1)

Power Turbina Vane Ring (PT6 Engine) Repair Development
N. SOURIAL, Pratt & Whitney Canada, Longueuil, Quepec, CANADA
(ASME Paper No. 86-GT-2)

Toward Impraved Durability in Advanced Cambusters ard Tur-
hines—Pragress in the Prediction of Thermamechanicai Loads
0. E. SOKOLOWSKI and C. R. ENSIGN, NASA Lewis Research Center,
Cleveland, OH
(ASME Paper No 386-GT-172)

impact of ENSIP on Engine Oemanstratar Pragram
T. E. FARMER, Pratt & Whitney, West Palm Beach, FL
(ASME Paper No. 86-GT-274)

Durability and Oamage Toieranca Assessment of the TF-34-100 Turbine
Engine
J. OGG, Wright Patterson Air Force Base, Dayton, OH and R.
REINHOLD, Generat Electric Company, Lynn, MA
(ASME Paper No. 86-GT-38)

Evaluation of Damage Talerance Requirements Using a Probabiiistic-
Based Life Appraacn
C. G. ANNIS, 0. T. HUNTER and T. WATKINS, Pratt & Whitney
Engineering Division, West Paim Beacn, FL
(ASME Paper Na. 86-G7-266)

Stratified Charge Ratary Engine for Generai Aviation
R. E. MOUNT, Jahn Qeere Technologies (nternationai, Woad-Ridge.
NJ, A. M. PARENTE, AVCD Llycoming Williamsport Division,
Williamsport, PA and W. F. HADY, NASA Lewis Research Center,
Cleveiand, OH

{ASME Paper No. 86-GT-181)

Engine Candition Manitoring at XLM Rayal Dutch Airlines
P. H. C. ADAMSE. KLM fayal Dutch Airfines, Schipnoi Airpart, THE
NETHERLANOS

(ASME Paper Na. 86-GT-300)

CERAMICS

NDT of Injection Moided Green and Sintered SiC Turbine Parts
W. GRELLNER. K. A. SCHWETZ and A. LIPP, Elektroschmeizwerk
Kempten GMBH, Minchen, FRG
(ASME Paper No.86-GT-272)
Fabrication of Near-Net-Shape Silicon Nitride Parts for Engine Application
G. BANDYOPADHYAY and K. W. FRENCH, GTE Lanoratories, Waltham,

MA
(ASME Paper Nao. 86-GT-11)
Reliability Evaluation of Ceramic Rators for Passenger Car Turbacharger
Y. HAMANO, N.-SAGAWA and H. MIYATA, Kyacera Corp., Kakubu-

City, Kagoshima, JAPAN
(ASME Paper Na. 86-GT-10)
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Smail Gas Turbines far U.S. Army Auxiliary Power Systems
R. A. MERCURE, U.S. Army Matenai Commang. Alexandria, VA
(ASME Paper No. 86-GT-282)
The GTCP26-300. A Gas Turbine Auxiliary Power Unit for Advanced
Technalogy Transport Aircraft .
L. M. STOHLGREN. Garrett Turbine Engine Company, Phoenix, AZ. L.

WERNER. Garrett GMBH, Raunheim am Main. FRG
(ASME Paper No. 86-GT-285)

Qperating Elficiencies of @ Lyshaim Helical Expander for Braytan-Cycie
Heat Engines )
8. MYERS. G. A. DEIS ana T. E. SHELL. Lawrence Livermare Nationai
Laporataries. University of Calitornia, Livermare, CA
(ASME Paper No. 86-G7-301)
Fabrication of High-Alumina Ceramic Fixtures for Jet Engine Repair
Apptications

S. KUO and M. WQCO, CEMCOM Carp.. Lanham, MD
(ASME Paper No. 86-GT-486)

SCARE~—A Paost-Pracessor Program to MSC/NASTRAN far the Reiiability
Analysis of Structural Ceramic Companents
J. P. GYEKENYESI, NASA Lewis Research Center, Clevetand, OH
(ASME Paper No. 86-GT-34)

jecti ina Applications
Develooment of Injection Moided Rators for Gas Turbine A
A. gHNSORG. M. TENEYCK and T. SWEETING. Sanhio Engineered
Materials Company, Niagara Falls, NY
(ASME Paper No. 86-GT-45)
Carrelation of Structural Ceramic Time Jependent Failure Data

L. R. SWANK, Fara Motor Company, Dearporn, M|
(ASME Paper No. 86-GT-44)

Development of Ultrasanic Tests far Super Ceramics
A 3 STOCKMAN, N. D. PATEL. J. VAN DEN ANDEL. P. S.
NICHOLSON and P. MATHIEU, McMaster University, Hamiitan, On-

tario, CANADA
(ASME Paper Na. 86-GT-287)

NDE of Structurai Ceramics
S. 1. KLIMA and A. VARY, NASA Lewis Research Center, Cleveland,

QH
(ASME Paper No. 86-GT-279)
Quality Assurance in Manufacturing High Performance Ceramics
M. SRINIVASAN and M. EARL, Sohio Engineered Matenal Co..

Niagara Falls, NY
(ASME Paper No. 86-GT-248)

CLOSED CYCLES

Advances in Defining 3 Clased Brayton Cycle Conversion System for
Future Ariane 5 Space Nuctear Power Applications
Z. P. TILLIETTE, Commissariat a L'Energie Atamique, Gif-Sur-Yvette,
FRANCE
(ASME Paper No. 86-GT-15)

Development af 3 New Haot Gas Oouble Axiai Valve and Design Cancept for
a Coaxial Vaive
J. KRUSCHIK, Klinger Engineering, Wiener Neudarf, AUSTRIA
(ASME Paper No. 86-GT-31)

Gas Turbine Uses Coai Fuel With Indirect Heat Transfer Via Circulating
Ceramic Beads
C. E. JAHNIG. Rumsan, NJ
(ASME Paper No. 86-GT-22)
Operating Experiences and Measurements an Turbo Sets of CCGT-
Cageneration Plants in Germany
K. BAMMERT, University of Hannover, Hannaver, FRG
(ASME Paper Nu. 86-GT-101)

Operation and Caontrot of Space-Based Saiar Energy Power Plants with
CCGT Using Helium as a Warking Medium
A. SUTSCH, Institute fur Computer-assisted Research in Astronomy,
Alterswil, SWITZERLAND

(ASME Paper No. 86-GT-152)
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SIC Radial Turbine Rotor Development— Materiaf, Design and Fabrication
Influences
M. LANGER. J. E. SIEBELS and H. HEINRICH, Valkswagen AG,
Waltsburg, FRG, and K. SCHWETZ, Elektroschmeizwerk Kempten
GmaoH, Kempten, FRG
(ASME Paper No. 86-GT-151)

COAL UTILIZATION

Erasion Study of Radial Flaw Compressar with Splitters
S. ELFEK! and W. TABAKQFF, University of Cincinnati, Cincinnati, OH
(ASME Paper No. 86-GT-240)

Turbine Erosion Exposed to Particuiate Flow
A. HAMED. W. TABAKOFF ana M. MANSOUR, University of Cincin-
nati, Cincinnati, OH
(ASME Paper No. 86-GT-258)

Erasion and Carrosion Considerations for PFBC Gas Turbine Expanders
l. G. WRIGHT, Battelle, Columbus, QH, J. STRINGER, EPRI, Pala Alto,

CA
(ASME Paper No. 86-GT-217)

Carrefation of Pneumatic Particie Erasian with the Micro-Mechanical Pro-
perties of 3 High Temperature Alloy
J. MOTEFF and E. ROSA, University of Cincinnati, Cincinnati, OH
(ASME Paper Na. §6-GT-268)

Deposition Control Using Transpiration
H. KOZLU and J. F. LOUIS, Massachusetts Institute of Technalagy,
Cambridge, MA
(ASHE Paper No. 86-G7-260)

Simutation of the Heat Tranfser in a Gas Turbine Combustar Fueled With
Caat Water Mixture Part 1—Madef Development and Verification
i. H. FARAG and J. VAILLANCOURT, University of New Hampshire,

Durham, NH
(ASME Paper No. 86-GT-288)

Simuiation of the Heat Transfer in a Gas Turbine Cambustor Fueled With
Coai Water Mixturs Part 2—Model Predictions and Experimentat Data
I. H. FARAG and J. VAILLANCQUART, University of New Hampsnire,
Durnam, NH
(ASME Paper No. 86-GT-289)

Analytical Taois for the Anaiyses of Coal and Its Combustion Products
S. RAJ, William Pattersan College, Wayne, NJ, R. RAJ, City College of
New York, New York, NY

(ASME Pager No. 86-GT-261)

Electricily From Coal—The British Gas/Lurgi Gasification for Cambined
Cycte Power Generation
H. E. VIERRATH, P. K. HERBERT and C. F. GREIL, Lurgi GmbH,
Frankfurt, FRG, B. H. THOMPSON, British Gas Corp., Lonaon, UK
(ASME Paper No. 86-GT-294)

COMBUSTION & FUELS

Fuei Elfects on Aircraft Combuster Emissions
C. M. REEVES, Aerc Propuision Laboratory, Air Faorce Wright
Aeronautical Laboratories, Wright-Pattersan AFB, QH and A. H.
LEFEBVRE, Purdue University, West Lafayette, IN
(ASME Paper Na. 86-GT-212)

Thermai Decompasition of Aircraft Fuel
P. J. MARTENEY and L. J. SPADACCINI, United Technologies
Researcn Center, East Hartford, CT
(ASME Paper No. 86-GT-386)

Impact of Higiter Freeze Point Fuels on Navai Aircraft Qperations
R. A. KAMIN, Naval Air Propulsion Center, Trenton, NJ and P. M.
McCONNELL, Boeing Military Airpfane Co., Seattle, WA
(ASME Paper No. 86-GT-262)



GTSJ 14-54 1986

Atamization and Comoustion Characteristics of Antimisting Fuels Using
JT8D and Air-8aast Injectars
J. 8. KENNEDY, United Tecnnology Research Center, East Harttord,
T and A. FIORENTINO. United Tecnnoiogies Corp. Pratt & Whitney
Group, East Harttord, CT
(ASME Paper No. 86-GT-223)

Thermal Stability Cancerns af Navy Aviation Fuei
C. A. MOSES. Southwest Research Institute. San Antonio, TX, M. W.
SHAYESON, Cincinnati, QH and P. A. KARPQVICH, Navai Air Propui-
sion Center, Trenton, NJ
(ASME Paper No. 86-GT-34)

Internai Flow Elfects in Prefilming Airbiast Atomizers: Mechanisms of
Atomization and Oropiet Spectra
T. SATTELMAYER and S. WITTIG, Universitate Karisrune, Karisruhe.

FRG
(ASME Paper No. 86-GT-15D)

Measurements of Entrainment by Acausticatly Puised Axisymmetricat Air
Jets
P. J. VERMEULEN, V. RAMESH and W. K. YU, The University of
Calgary, Calgary, Alberta, CANADA
(ASME Paper Na. 86-GT-36)

Experimental and Analytical Investigation on the Variation of Spray
Characteristics Along Radial Distance Downstream of a Pressure Swiri
Atamizer
Y. H. ZHAQ, W. M. LI and J. S. CHIN, Beijing Institute of Aeranautics
and Astronautics, Beijing, PEOPLE'S REPUBLIC QF CHINA
(ASME Paper No. 86-GT-51)

Elfect of Air Pressure Upon Spray Angle/Width Characteristics of Simpiex
Prassura Swirl Atomizers
J. PARSONS. GzC Engineering Research Centre, Whetstone,
Leicester, U.K., and A. K. JASUJA, Cranfield Institute of Technolagy,
Cranfieid, Bedtard, UK
(ASME Paper No. 86-GT-176)

Enclosed Swirl Flames: Interaction Between Swirlers in Lean Primary
Zones
N. T. AHMAD and G. E. ANDREWS, University of Leeds, Leeds, UK
(ASME Paper No. 86-GT-273)

A Made for Biuff Bady Flame Stabilization
J. A. DeCHAMPLAIN. and M. F. BARDON, Royal Miiitary College of
Canada. Kingstan, Ontario, CANADA
_(ASME Paper No. 86-GT-155)
Canicat Grid Plate Flame Stabilizers: Stability and Emissians for Liquid
Fuels
A. F. AL! and G. E. ANDREWS, University ot Leeds, Leeds, UK
(ASME Paper No. 86-GT-156)

Experimentai Study on the Atomization of Plain Injector under Uniform
Cross Air Fiow
Y. H. ZHAQ, M. H. HOU and J. S. CHIN, Beijing Instityte of
Aeronautics and Astronautics. Beijing, PEOPLE'S REPUBLIC OF CHINA
(ASME Paper Na. 86-GT-43)

An improvea idetnod for Accurate Preuiction of Mass Fiows Througn
Camoustar Linear Holes
A. C. ADKINS ana D. GUEROUI, Cranfieid Institute of Technatogy,
Crantield, Begford. UK
(ASME Paper No. 86-GT-149)

Premixing Gas and Air to Reduce NO, Emissians with Existing Proven Gas
Turbine Combustion Chamaers ‘
B. BECKER, P. BERENBRINK and H. BRANDNER, Kraftwerk Unian AG,
Miilheim. FRG
(ASME Paper No. 36-GT-157)
The Appiication of a Unique Flow Modeling Technique to Campiex Cam-
bustion Systems
J. WASLO and M. B. HILT, General Electric Co., Schenectady, NY and
T. HASEGAWA, Nigpon Furnace Kogyos Kaisha. Ltd., Yokonama,
JAPAN
(ASME Paper No. 86-GT-264)
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An Aerodynamic Study of a Vartex Cantroiled Low Emissian Gas Turbine
Cambustor
S. S. WU, Beijing Institute of Aeronautics and Astronautics, Beijing,
PEOPLE'S REPUBLIC QF CHINA, ana A. C. ADKINS ang R. S.
FLETCHER, Cranfield Institute of Tecnnoiogy, Beatord. UK
(ASME Paper No. 86-GT-263)

Design and Testing of An Ultra-Low NO, Gas Turhine Combustor
K. 0. SMITH, Solar Turbine, Inc., San Oiego, CA, L. C. ANGELLO,
Electric Power RAesearch Institute, Pala Alto, CA, anda F. R.
KURZYNSKE, Gas Research Instityte, Chicago, IL

(ASME Paper No. 86-GT-263)

Cambustion Gas Properties I1—Predictian of Partial Pressures of C0, and
H,0 in Cambustion Gases of Aviation and Diese! Fueis
0. L. GULDER, National Research Council of Canada, Qttawa, Ontario,
CANADA
(ASME Paper Na. 86-GT-163)

Impaction Efficiencies of Evaparating Kerosene Droplets an Vee-Gutter
Flame Stabifizer
Q. F. ZHANG, Z. K. KONG and Q. H. ZHQU, Nanjing Aeronautical In-
stitute, Nanjing, PEQPLE'S REPUBLIC OF CHINA
(ASME Paper No.86-GT-174)

Research on High Temperature Cambustor for Advanced Reheat Gas
Turbine
K. MORI, J. KITAJIMA, T. KIMURA and T. NAKAMURA, Kawasaki
Heavy Industries, Ltd., Akashi, JAPAN
(ASME Paper No. 86-GT-281)

Combustien {nstability of a Gas Turbine Cambuster up ta S0-Atmosphere
Condition
T. TAMARU, K. SHIMODAIRA and Y. KUROSAWA, National Aerospace
Laboratory, Tokyo. JAPAN, and T. KUYAMA, Kawasaki Heavy in-
dustries, Ltd., Hyogo-Ken, JAPAN
(ASME Paper Na. 86-GT-175)

The Performance of 3 Reverse Flow Combustor Using JP 10 Fuef
J. WINTER and K. H. MADEN, Lucas Aerospace Ltd., Burniey, Lan-

cashire, UK
(ASME Paper No. 86-GT-146)

CONTROLS & DIAGNOSTICS

Telemetry Measurement of Combustion Turbine Blade Vibration in a High
Temperature Environment
F. K. GABRIEL, Westinghouse Electric Corp., Cancordviile, PA, and V.
DONATO, Westinghouse Electric Corp., Lester, PA
(ASME Paper No. 86-GT-207)

Infrared Thermometry for Control and Moniloring of Industriai Gas
Turbines
P. J. KIRBY, Land Turbine Sensars, Inc., Tullytown, PA, R. E.
ZACHARY and F. RUIZ, Dow Chemical USA, Plaguemine, LA
(ASME Paper No. 86-GT-267)

Limitations of Thermocauples Used in Hot Zones in Gas Turbines
J. VAN DEN ANDEL, Westinghouse Canada, Inc., Hamifton, Ontaria,
CANADA
(ASME Paper No. 86-GT-205)

Considerations in Retrafitting Gas Turbine Gavernars
W. M. PALING, Westinghouse Canada, Inc., Hamilton, Ontario,
CANADA
(ASME Paper No. 86-GT-206)

Mare EMectuve Canwror lor Centrifugar Gas Compressars Operatng in

Paratlet
N. STARQOSELSKY ana L. LADIN, Compressar Controis Corp., Des

Maines, A
(ASME Paper No. 86-GT-204)
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User interface Oescription of 3 Gas Turbine Controi System
M. SREETHARAN and J. C. FISTERE, Sofar Turbines, Inc., San Diego.
CA
(ASME Paper Nao. 86-GT-296)

Experimental Investigatians of a Gas Turbine as an Qbject of Speed and
Temperature Cantrol
S. PERYCZ and M. DZIDA, Technical University Gdansk, Gdansk,
POLAND
(ASME Paper Na. 86-GT7-286)

Instrumentation and Cantrai Principles far Large Cambined Cycies
J.-N. GENEY and B. GARRET, Alsthom-Power Plant Div., Betfort,
FRANCE

(ASME Paper No. 86-GT-276)

EDUCATION

Heat Management in Advanced Aircraft Gas Turdine Engines
G. L. BRINES and D. E. GRAY, United Technologies Corp., Pratt &
Whitney, East Hartford, CT
(ASME Paper No. 86-GT-76)

Camputatianai Engine Structural Analysis
C. C. CHAMIS and R. H. JOHNS, NASA-Lewis Researcn Center,
Cleveland, QH .
(ASME Paper Na. 86-GT-70)

Nandestructive Techniques for Characterizing Mechanical Properties of
Structural Materials—An Overview
A. VARY and S. J. XLIMA, NASA-Lewis Research Center, Cleveland,
OH
(ASME Paper No. 86-GT-75)

ELECTRIC UTILITIES

The Extension of Gas Turbine Power Plants to Combined Cycle Power
Stations
W. SCHEMENAU and U. HAUSER, Brown Baveri & CIE, Mannneim,
FRG
(ASME Paper No. 86-GT-§4)

A Oecade of Experience With Model V 94 Gas Turbines
B. DEBLON, Kraitwerk Union AG, Mulheim, FRG
(ASME Paper No. 86-GT-83)

Fuil Load Development Testing of a 41 MW Single Shaft Generator Drive
Gas Turbine
S. T. O'NEILL, Westinghouse Canada, Inc., Hamiiton, Qntario,
CANADA
(ASME Paper No. 86-GT-§9)

Steam Plant for Electricity Generation From Salid Urban Refuse With Gas-
Turbine Blown Pressurized Fluidized Bed Combustion
E. SCIUBBA, Universita di Roma, Roma. ITALY
(ASME Paper No. 86-GT-85)

A Gas Turbine Cageneration Plant with a Gross Electricai Elficiency of
Over 50%
A. L. BROEKHUIZEN, N.V. lJsseicentralle, Zwoile, The Netherlands,
R. R. van LAVIEREN and P. KAMMINGA, Thamassen Internationai,
B. V., Rheden, The Netherlands
(ASME Paper No. 86-6T-215)
A Comparisan of the Predicted and Measured Thermodynamic Perfor-
mance of 3 Gas Turbine Cogeneration System
J. W. BAUGHN and R. A. KERWIN, University of Califorma, Davis, CA
(ASME Paper No. 86-GT-162)

Thermodynamic Study of an Indirect Fired Air Turtine Cageneration
System with Reheat
F. F. HUANG, San Jose State University, San Jose. CA, L. WANG,
Datian Institute of Techinalogy, Dalian, PEQPLE’S REPUBLIC OF CHINA
(ASME Paper No. 86-GT-48)
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Steam-injected-Gas-Turbines
E. 0. LARSON ana R. H. WILLIAMS, Princeton University, Princeton,

NJ
(ASME Paper No. 86-GT-47)

The Part Load Performance af 3 Gas Turbine Engine with Twe Turbines
Warking in Paratle
Y. S. H. NAJJAR and T. K. ALDOSS. Yarmouk University, Irbid.

JORDAN
(ASME Paper No. 86-GT-237)
Fuily Loaded Factary Performance Test of the CW 251B10 Gas Turbine
Engine
I. S. DIAKUNCHAK and 0. R. NEVIN, Westinghouse Canada Inc.,
Hamuiton, Ontario, CANADA
(ASME Paper Na. 86-GT-71)

TEPCQ 2000 MW Combined Cycte Power Plant Canstruction Progress and
Slartup
L. 0. TOMLINSON. General Electric Co., Schenectady, NY,
T. KOJIMA, The Tokyo Electric Pawer Ca.. Inc., Tokyo, JAPAN
(ASME Paper No. 86-GT-165)

Selective Catalytic Reduction—Impact an Heat Recavery Steam Generatar
Design and Operation
J. S. DAVIS, Struthers Wells Corp., Warren, PA, G. C. DUPONTEIL,
Struthers Wetls, S.A.. Paris, FRANCE
(ASME Paper Na. 86-G7-72)

A Study of the Elfect of Deterioration on Campressor Surge Margin in
Constant-Speed. Single Shaft Gas Turtine Engines
R. E. DUNDAS, Factory Mutuat Research Carp., Norwood, MA
(ASME Pager No. 86-GT-177)

Acid Carrasion in a CAES Recuperator
H. LUKAS, Encotech, Inc., Schenectady, NY, and B. R. MEHTA, Elec-
tric Power Researcn institute, Palo Alta, CA
(ASME Paper Na. 86-GT-83)

Thermodynamic Evaluation of Gas Turbine Cogeneration Cycles—Part |
Heat 8alance Method Analysis
I. G. RICE, Spring, TX
(ASME Paper No. 86-GT-6)

Thermodynamic Evaluation of Gas Turbine Cogeneration Cycles—Part
Il—Comptex Cycle Analysis
I. G. RICE, Spring, TX
(ASME Paper Na. 86-GT-7)

The CW 251-810 Gas Turbine Engine
P. W. KULY, Westinghouse Canada Inc., Hamiitan, Ontario, CANADA
(ASME Paper Na. 36-GT-82)

Dynamic Behavior aof a Soiar Heated Receiver of a Gas Turbine Plant
K. BAMMERT and J. JOHANNING, University of Hannover, Hannaver,
FRG
(ASME Paper No. 86-GT-250)

Analysis and Optimization of a Campressed Air Energy Starage System in
Aquifer
P. VADASZ and D. WEINER., Israei Electric Carp., Ltd.. Haifa, ISRAEL
(ASME Paper No. 86-GT-73)

Part-Laad Behavior of 2 Solar Heated and Fassil Fueiled Gas Turbine
Power Plant
K. BAMMERT and H. LANGE. University of Hannaver, Hannaver. FRG
(ASME Paper Na. 86-GT-251)

Construction and QOperation of Gas-Sleam Combined Cycie Plant for
Higashi Niigata Thermal Power Station Na. 3
Y. SUDC. M. SATO, and Y. KOBAYASH!, Tahaku Electric Power Co..
Inc., Sendai, Miyagi, JAPAN
(ASME Paper No. 86-GT-236)

Analysis and Safution of a Nen-Synchranous Vibration Prablem in the
Last Row Turbine Blade of 2 Large Industrial Combustion Turbine
A. J. SCALZO. J. M. ALLEN and R. J. ANTOS, Westinghouse Electric
Corp.~Combustion Turbine Div., Cancordviile. PA
(ASME Paper Na. 86-GT-230)
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Oevelopment, Instailation and Gperating Results of a Steam Injection
System (STIG) in 3 General Electric LM 5000 Gas Generatar
J. M. BURNHAM, Energy Services Inc.. Farmington, CO; M. H.
GUILIANI, General Electric Co., Cincinnati, OH and 0. J. MOELLER,
Simpson Paper Co., Ancersaon, CA
(ASME Paper No. 86-GT-231)

HEAT TRANSFER

Velacity and Turbulence Fields in Pipe Entrance Regions in the Presence
of Cross Flows
S. LLOYD, University of Wales, Cardiff, UK, A. BROWN, Royat Military
College of Science, Shrivennam, Swindon, Wiltsnire, UK
(ASME Paper No. 86-GT-119)

Ellects of Crossflow Temperature on Heat Transfer within an Array of Im-
pinging Jets
L. W. FLORSCHUETZ and C. C. SU, Arizona State University, Tempe,
AZ
(ASME Paper Na. 86-GT-55)

Row Resoived Heat Transter Variations in Pin-Fin Arrays Including Elfects
ot Non-Uniform Arrays and Flow Convergence
D. E. METZGER, W. B. SHEPARD ana S. W. HALEY, Arizona State
University, Tempe, AZ
(ASIME Paper No. 86-GT-132)

Locat Heat Transfer Measurements in Turbuient Flow around a 180° Pige
Bend .
J. 'W. BAUGHN, University of California, Davis, CA, H. IACOVIOES, D.
C. JACKSON ana 8. E. LAUNDER, University of Mancnester, Man-
chester, UK

{ASME Paper No. 86-GT-53)

Local Heat/Mass Transter Distribution Around Sharp 180° Turn in
Muitipass Rib-Roughened Channeis
J. C. HAN, P, R. CHANDRA and S. C. LAU, Texas A&M University,
College Station, TX
(ASME Paper No. 86-GT-114)

Small Diameter Fiim Caoling Holes: Wail Convective Heat Transter
G. E. ANDREWS, M. ALIKHANIZADEH, A. A. ASERE, C. . HUSSAIN,
M. S. KHOSHKBAR AZARI, and M. C. MKPADI, University of Lesas,
Leegs, UK .
(ASME Paper No. 86-GT7-225)

Heat Transier Downstream of a Leading-Edge Separation Bubble
W. J. BELLOWS, Avco Lycoming Oiv., Strattora, CT, and R. E.
MAYLE, Rensselaer Polytechnic Institute. Tray, NY
(ASME Paper No. 86-GT-53)

Laminar and Transitional Boundary Layer Structures in Accelerating Flow
with Heat Transfer
K. RUED and S. WITTIG, Universitaet Karisruhe, Karlsruhe, FRG
(ASME Paper No. 86-GT-37)

Transition in Pressure-Surface Boundary Layers
R. 1. CRANE, G. LEQUTSAKOS and J. SABZVARI, Imperial Coilege ot
Science & Technotogy, Londan, UK
(ASME Paper No. 86-GT-104)
Laser-Doppler Studies of the Wake-Elfected Flow Field in a3 Turdine
Cascade
S. WITTIG, K. DULLENKOPF, A. SCHULZ and R. HESTERMAN,
University of Karisruhe, Karisruhe. FRG
(ASME Paper No. 86-GT-160)

New Heat Transier Gauges for Use on Muiti-Layered Substrates
J. E. DOORLY and M. L. G. OLDFIELD, Oxfora University, Oxtord, UK
(ASME Paper No. 86-GT-36)

Determination of Convective Diffusion Heat/Mass Transfer Rates lo
Burner Rig Test Targets Comparaile in Size to Cross-Stream Jet Diameter
S. A. GOKOGLU and G. J. SANTORO, NASA tewis Research Center,
Clevelang, OH
(ASME Paper No. 86-GT-68)

Measurements of Mass Transfer Coetfficient and Elfectiveness in the
Recovery Region of 3 Film-Caoled Surface ]
W. P. WEBSTER, Morgantown Energy Tecnnoiogy Center, Morgan-
town, WV, and S. YAVUZKURT, Pennsylvania State University,
University Park, PA
(ASME Paper No. 86-GT-134)
Flat Plate Film Caoling with Steam Injection Through One Row and Two
Rows af Incfined Holes
J. C. HAN and A. 8. MEHENOALE, Texas A&M University, College Sta-
tion, TX
(ASME Paper No. 86-GT-105)

The Influences of Off-Design Incidence Angle and Discrete Hoie Shapes
on Film Coaling Elfectiveness )
S. K. K0, 0. Y. LIU ana J. G. JIA, Chinese Academy of Sciences. Beij-
ing, PEOPLE'S REPUBLIC OF CHINA, F. K. TSOU, Orexel University,
Philadeionia, PA .
(ASME Paper No. 86-GT-135)

Transpiration Caoling: Cantribution of Film Caoling ta the Overall Caofing
Eifectiveness
G. E. ANDREWS, A. A. ASERE and M. C. MKPADI. University of

Leeds, Leeds, UK
(ASME Paper No. 86-GT-136)

The Etfects of Honeycomo-Shaped Walls an the Fluw Regime Between a
Rotating Disk and a Slatignary Wall
T. UZKAN. GM Electromative Division, LaGrange, IL, ana N.
LIPSTEIN, General Electric Co., Schenectady, NY
(ASME Paper No. 36-GT-161)

The Effect of Infet Conditions an Heat Transfer in a Ratating Cavity with a
Radial Qutftow of Fluid
C. A. LONG and J. M. OWEN, University of Sussex, Sussex, UK
(ASME Paper No. 86-GT-35)

Rotating Heat Transfer Experiments with Turbine Airfail Internat Flow
Passages
J. H. WAGNER ang B. V. JOHNSON, United Technaiogies Research
Center, East Harttard. CT, and J. C. KIM, Pratt and Whitney Engineer-
ing Oiv., East Harttord, CT
(ASME Paper Na. 86-GT-133)
Heat-Flux Measurements for the Rotor of a Fuil-Stage Turbine: Part I,
Time-Averaged Resuits
M. G. DUNN, Caispan-UB Research Center, Buffafo, NY
(ASME Paper No. 86-GT-77)

Heat-Fiux Measurements for the Rotor of a3 Fuil-Stage Turbine: Part I,
Description of Analysis Technique and Typicai Time Resoived
Measurements
M. G. DUNN, W. K. GEORGE, W. J. RAE. J. C. MDLLER. S. H. W0OQD-
WARD and P. J. SEYMOUR, Calspan-UB Researcn Center, Buftalo, NY
(ASME Paper No. 86-GT-78)

Heat-Flux and Pressure Measurements and Camparison with Prediction
far a Low Aspect Ratio Turbine Stage
M. G. DUNN, Caisoan Advanced Tecfinology Center, Buftalo, NY.
H. L. MARTIN and M. J. STANEK, Aero Propuision Laboratory,
Wrignt-Patterson Air Force Base, Dayton, OH
(ASME Paper Na. 86-GT-79)

MANUFACTURING MATERIALS
& METALLURGY

Life Assessment Technoiogy for Cambustion Turbine 8lades
R. VISWANATHAN, A. C. DOLBEC. Electric Power Aesearch Institute.
Palo Alto, CA
(ASME Paper Neo. 86-GT-257)
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Lifetime Prediction Under Canstant Load Creep Canditions for 3 Cast Ni-
Base Superailoy
R. CASTILLO, Westinghouse -Canada Inc., Hamiitan, Ontario.
CANAQA. A. K. KQUL, Nationai Research Council, Ottawa. Qntario,
CANADA, and E. H. TOSCANQ. European Institute for Transuranmum
Elements, Karisruhe, FRG
(ASME Paper No. 86-GT-241)

Seamiess Fiber Metal Abradables: A New Concept in Engine Seals
M. S. BEATON and R. P, TOLOKAN, Brunswick Corporation, Deland,
FL
(ASME Paper No. 86-GT-259)

Laser Cladding of Gas Turbine Components
G. M. EBOQ and A. G. BLAKE, Quantum Laser Corp, Garden City Park,
NY
(ASME Paper No. 86-GT-298)

Quality Assurance in Reconditioning of Gas Turbine and Compressar
Blading Camnonents
T. KOROM AY, BBC Brawn Boveri, Baden, Switzertand
(ASME Paper No. 86-GT-299)

Techinival Evaluation of Gas Turbine Blades Run 53,000 Hours After
Repair
S. PEARMAN, Chromailoy Research & Technalagy, Qrangeburg, NY,
J. H. P. THIELLIER, Akzo Zout Chemie, Deifzijl, THE NETHERLANDS
(ASME Paper Na. 86-GT-273)

OPEN FORUM

Evaluating Turbine Compressar Coatings for Atidified Environments
8. G. McMQRDIE and M. F. MOSSER, Sermatech Int’l. Inc., Limerick,
PA
(ASME Paper No. 86-GT-290)

Hot Corrosian Resistance of Chramium Madified Platinum-Aluminide
Coating
M. DUST, P. DEB and D. H. BOONE. Naval Postgraduate Schaol.
Monterey, CA, and S. SHANKER, Turbine Components Corp., Bran-
ford, CT
(ASME Paper No. 86-GT-231)

Gatar-Gard: The Process, Coatings and Turbomachinery Applications
T. F. LEWIS, Gater-Gard, Inc.. Boyntan Beacn, FL
(ASME Paper No. 86-GT-306)

MARINE

Jahn Deere Score™ Engines in Marine Apgpiications
W. 8. SILVESTRI, John Deere Technologies International, Inc., Woaa-
Ridge. NJ, and E. S. WRIGHT, John Oeere Technaiogies International,
Inc., Maline, IL
(ASME Paper No. 86-GT-256)

The Allison 570/571 Gas Turbine For Patrol Baat Power
J. E. ROBERTS, Allison Gas Turbine Division, GMC, Indianapoatis, IN
(ASME Paper No. 86-GT-142)

The Avca-Lycoming TF-15, A Regenerative Marine Gas Turbine
T. B. LAURIAT, Avce-Lycoming, Stratford, CT
(ASME Paper No. 86-GT-284)

10.000 Hours of LM2500 Gas Turbine Experience As Seen Through the
Baroscape
J. S. SIEMIETKQWSK! and W. S. WILLIAMS, Naval Ship Systems
Enginearing Station, Philade!nhia, PA
(ASIE Paper No. 86-GT-263)

Experience With Oftshare Gas TurBine Intake Fiiter Systems From a Prac-
tical Viewgaint
J. SHACKELL. Premaserg, (Great Britain), Ltd., Haistead, Essex, UK
(ASME Paper No. 86-G7-270)

PIPELINES & APPLICATIONS

Caal-Fired Gas Turhines for Marine Propulsion Appiications
S. C. KUQ, CEMCON Corp., Lanham, MO
(ASME Paper No. 86-GT-202)

An intercaoied/Recuperated Shigboard Generator Drive Engine
R. G. MILLS and K. W. KARSTENSEN, Salar Turbines Inc., San Qiego,
CA
(ASME Paper No. 36-GT-203)

The '*Axi-Fuge''—A Novei Campressor
J. 0. WIGGINS, Seiar Turbines Inc., San Diego, CA

(ASME Paper Na. 86-GT-224)

More Comprenensive Vibration Limits f{or Ratating Machinery
A. LIFSHITS, H. R. SIMMONS and A. J. SMALLEY, Southwest
Research Institute, San Antonio, TX
(ASME Paper No. 86-GT-148)

Predictive Surge Controi and Qptimization for 3 Centritugal Campressor
0. PATLOVANY, Rohm & Haas, Texas Inc., Houston, TX, A. 8.
FOCKE, Boyce Engineering International. Inc.. Houston, TX

(ASME Paper No. 86-GT-147)

Madeiling of Companent Fauits and Application To On-Condition Heaith -
Manitaring
R. J. DuPUIS, Gas TOPS Ltd.. D. M. RUDNITSKI. National Research
Council, Ottawa, Ontario, CANADA, H. I. H. SARAVANAMUTTOO,
Cartton University, Ottawa, Ontario, CANADA
(ASME Paper No. 86-GT-153)

?edqcing Turbe Machinery Operating Casts With Regular Performance
esting
J. N. SCOTT, John Scott Enginesring, Calgary, Alberta. CANADA
(ASME Paper No. 86-GT-173)

The Application of Active Magnetic Bearings to a Natural Gas Pipetine
Campressar
E. G. FOSTER, Nova, an Alberta Corp., Edmonton, Alberta, CANADA,
V. KULLE and R. A. PETERSON, Nova, An Alberta Corp., Calgary,
Alberta, CANADA
(ASME Paper No. 86-GT-51)

The Elfect of Cantrol Algorithms on Magnetic Journal Bearing Properties
R. R. HUMPHRIS, D. W. LEWIS and P. E. ALLAIRE, University of
Virginia, Charlottesviile, VA and R. 0. KELM, Oow Chemical USA,
Houston, TX

(ASME Paper Ng. 86-GT-34)

0il Fres Compression Qn a Natural Gas Pipeiina
G. F. CATAFQORD and R. P. LANCEE, TransCanada Pipelines, Lid.,
Toranto, Ontario, CANADA .

(ASME Paper No. 86-GT-293)

OPEN FORUM
Selection of High Performance Low Flow Compressors
S. SAYYED. Defavai Stork v.o.f.. Hengelo. THE NETHERLANDS
(ASME Paper No. 86-GT-220)

Gasturbine Compressar Unit Apptication in Seur Gas Fieid Operation
K. D. SCHMIDT. Solar Turbines Overseas Lid., Brussets. BELGIUM.
W. SCHOLZ, BES, Hannover, FRG, ang H. SCHLUETER, BES, Emstek,

FRG (ASME Paper No. 86-GT-113)

Gasturbine Driven Centrifugal Compressors for Gas Storage and
Withdrawal Applications
H. HORNBERGER, Mannesmann Oemag, Duisoerg, FRG, K. 0.
SCHMIDT, Solar Turbines Overseas. Lid., Brussels., BELGIUM, and A.
WOCKENFUSS, Deutscne Texaco AG, Schechen. FRG
(ASME Paper Na. 86-GT-112)

Enerqy Recovery with Turbo Expanders
A. CLEVELANDO, B8orsig Hartmann Vaive Ltd.. Calgary, Albera.
CANADA (ASME Paper No. 86-GT-68)

Fieid Experience with Pulse-Jet Self-Cleaning Air Filtration an Gas Tur-
bines in an Arctic Enviranment
T. J. RETKA. Donaldson Company, Inc., Minneagoiis, MN, and G. S.
WYLIE, ARCO Alaska. Inc., Ancnorage. AK
(ASME Paper No. 86-GT-126)
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Steam Injected Gas Turbine Integrated With a Seif-Production
Demineralized Water Thermal Plant
G. CERRI and G. ARSUFF!, Universita di Roma, '*La Sapienza,'" ITALY
(ASME Paper Na. 86-GT-49)

Calculation Procedure for Steam Injected Gas Turbine Cycles with
Autonamous Distilled Water Production
G. CERRI and G. ARSUFF1, Universita di Roma, **La Sapienza,’* ITALY
(ASME Paper No. 86-G7-297)

Trends in Qesign and Oevelopment of Mechanicat Orive Power Turbines
J. M. WILSON, Cooper-3essemer Rotating, Mount Vernon, QH
(ASME Paper No. 86-GT-32)

Pawer Increase of Gas Turbines by iniet Air Pre-Caaling with Absarption
Refrigeration Utilizing Exhaust Waste Heat
W. F. MALEWSKI and G. M. HOLLDQRFF, BORSIG GmbH, Berlin, FRG
(ASME Paper No. 86-GT-67)

Mechanical Reliability Operational Experience in the Modern High
Temperature Industrial Gas Turbine
J. KORTA, Westinghouse Canada. Inc., Hamiiton, Ontario, CANADA
(ASME Paper No. 86-GT-209)

PROCESS INDUSTRIES

Transportable Gas Turbine Cageneration Plant far German Coai Mine
6. KOWOLLIK, Ruhrkonie-Bergnau, Dortmund, FRG, H. HIEMER,
Solar Turbines Inc., Brussels, BELGIUM

(ASME Paper Na. 86-GT-41)

Omar Hill—300 MW Cageneration Plant for Enhanced Oit Recavery
1. S. ONDRYAS, Fiuor Engineers, Inc., Irvine, CA, C. 0. MYERS and
W. E. HAUHE, Kern River Cogeneration Ca., Bakerstieid, CA
(ASME Paper No. 86-GT-30)

New Technoiagy Uprating of Process Campressor and Generatar Drive
Gas Turbines
R. P. ALLEN, General Electric Co., Schenectady, NY, H. . M. SMIT,
Oow Chemical Company, Terneuzen, THE NETHERLANDS
(ASME Paper Na. 86-GT-40)

Field Evaluation and Operating Experienca of the Allisan S01-KBS In-
dustrial Gas Turbine
J. A. LATCQVICH and C. S. BACH, Allisan Gas Turbine Division,
Generat Motors Corp.. Indianapalis. IN
[ASTAE Pannr Mo R-AT.70)
Acceptance Criteria for Heat Recovery Stéam Generators Behing Gas
Turbines
A. PASHA, Henry Vagt Machine Company, Louisville, KY
(ASME Paper No. 86-GT-201)

STRUCTURES & DYNAMICS

Perturbation Solutions for an Eccentric Qperation of Squeeze Film Oamper
Systems
X. H. Ll and D. L. TAYLOR, Cornell University, Ithaca, NY
(ASME Paper No. 86-GT-164)

Experimental Rotor Dynamics Coefficient Resuits for Teeth-On-Rator and
Teeth-Qn-Stator Labyrinth Gas Seais
0. CHILDS ana J. K. SCHAERER, Texas A&M University, College Sta-
tion, TX
(ASME Paper No. 86-GT-12)

Optimum Design Technique far Ratating Wheeis
T. HATTORI and H. OHNISHI, Hitachi Ltd., Tsuchiura-ibarachi, JAPAN
and M. TANEDA, Hitachi Ltd., Tokya, JAPAN
(ASME Paper No. 86-GT-255)

Subsonic/Transonic Stall Flutter Investigation of an Advanceg Low
Pressure Compressar
Y. M. EL-AINI, C. E. MEECE. Pratt & Whitney Aircraft, FL_ and H. A.
BANKHEAD, Aerapropuision Labaratary, WPAFB, OH
(ASME Paper No. 86-GT-30)

On the Application of a Linearized Unsteady Potential Flaw Analysis to
Fan-Tip Cascades
W. J. USAB and J. M. VERDON, United Technologies Research
Center, East Hartford, CT
(ASME Paper No. 86-GT-87)

The Elffect of Circumierential Aeradynamic Oetuning on Caupied 8ending
Tarsion Unstalled Supersonic Flutter
0. HOYNIAK, NASA-Lewis Researcn Center, Cleveland. QH, ana S.
FLEETER, Purdue University, W. Latayette, IN
(ASME Paper No. 86-GT-100)

Splitter Blades 3as an Aergelastic Oetuning Mechanism for Unstalled
Supersonic Flutter of Turtomachine Ratars
0. A. TOPP and S. FLEETER. Puraue University, W. Latavette, IN
(ASME Paper No. 86-GT-29)

Mass 8alancing of Hoilaw Fan Blades
R. E. KIELB. NASA-Lewis Researcn Center, Cleveland. OH
(ASME Paper Na. 86-GT-135)

Aeraelastic Behavior of Low Aspect Ratio Metai and Comoasite Blades
J. F. WHITE ana 0. 0. BENQIKSEN, Princetan University, Princeton,

NJ (ASME Paper No. 86-GT-243)

Experimental Unsteady Shock-8oundary Layer Interaction at Singie

Blades and in Linear Cascades
H. E. GALLUS, K. 0. BROICHHAUSEN and J. M. HENNE, Institute for
Turbomachinery, = Rheiniscn-Westfatische Techniscne Hochscnule,

Aacnen, FRG  (ASME Paper No. 86-GT-218)

Analysis of Impeiler Vibratian in Radial Compressors
J. WACHTER and T. CELIKBUDAK, Universitat Stuttgart, Stuttgart,

FRG (ASME Paper No. 86-GT-219)
Excitation of Blade Vibration by Flow Instability in Centrifugal
Campressors

U. HAUPT, N. KAEMMER. and M. RAUTENBERG. University of
Hanaver, Hanogver, FRG, and A. N. ABDEL-HAMID, American Universi-
ty in Cairo, Cairo, EGYPT

) (ASME Paper No. 86-GT-283)

Numerical Investigation of Unsteady Subsonic Compressible Flows
through an Oscillating Cascade
T. H. FRANSSON, Ecale Polytechnique Federale de Lausanne,
Lausanne. SWITZERLAND, and M. PANDOLF!, Palitecnica de Torino,
Tarin, ITALY (ASME Paper No. 86-GT7-304)
A Simpiified Thermat Mechanicai Fatigue (TMF) Test Method
J. WARREN ana 8. A. COWLES, United Technotogies/Pratt & Whit-
ney, West Pafm Beach, FL
(ASME Paper Na. 86-GT-120)

Thermal Mechanical Fatique Lile Prediction for Advanced Anisotropic
Turbine Allays
P. N. PEJSA and B. A. COWLES, United Technologies/Pratt &
Whitney, West Palm Beach,.FL
(ASME Paper No. 86-GT-124)

Comparison of Methods for Lifetime Calculations of Highly Loaded Aera-
Engine Discs
. HEFELE, G. KAPPLER and D. RIST, Technical University of Munich,
Munchen, FRG
(ASME Paper No. 856-GT-102)

Muitiaxiat Life Presiction System for Turnine Campanents
S. T. ARVANITIS, Y. B. SYMKO and R. N. TADRQS, Pratt & Whitney
Canada Inc., Montreal. Queoec, CANADA
(ASME Paper Na. 85-GT-242)

Fatique Crack Growth of Advanced Blade Materials
0. A. WILSON, Tennessee Tecnnological University, Caokeviile, TN,
0. P. DeLUCA and B. A. COWLES, Pratt & Whitney Aircratt, West Paim
Beacnh, FL, M. A. STUCKE. Air Force Wright  Aeronautical
Laborataries, Wright Patterson, AFB, OH
(ASME Paper No. 86-GT-253)
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Friction Damping in Compressor Blade Dovetail Attachments
J. M. ALLEN, Westinghouse Electric Corporation, Concaraviile, PA
(ASME Paper No. 856-GT-137)

An Elficient Method for Predicting The Vibratory Response of Linear
Structures with Friction Intertaces
E. BAZAN, Paul C. Rizzo Assaciates, Inc., Pittsburgh, PA, and J.
"BIELAK and J. H. GRIFFIN, Carnegie-Mellon Unmiversity, Pittsburgn,
PA
(ASME Pager No. 86-GT7-38)

A Frictionally induced Blaaea Oisk/Shait Instaaility: Physicai Expianation
of an Experimental Fan Failure
N. KLOMPAS, Schenectaay, NY
(ASME Paper Nao. 86-GT-131)

A Nonlinear Theory of Oynamic Systems with Dry Friction Forces
A. V. SRINIVASAN and B. N. CASSENTI, Uniteg Technoiogies
Research Center, East Hartfard, CT
(ASME Paper No. 86-GT-3)

Anafytical and Experimental Investigation of the Caupied Bladed
Disk/Shatt Whirl of a Cantilevered Turtefan
E. F. CRAWLEY anag E. H. DUCHARME, Massachusetts Institute of
Technology, Camoridge, MA, D. R. MOKADAM, Martin Marietta Corp.,
Oenver, CO
(ASME Paper No. 86-GT-38)

TURBOMACHINERY

An Accurate and Elficient Euler Solver for Three-Oimensionat Tur-
bamachinery Flows
C. F. SHIEH and R. A. DELANEY, Allison Gas Turbine Divisian, Generai
Motars Corp., Indianaoatis, IN
(ASME Paper Na. 86-GT-200)

Unsteady Flow Calcufation in Cascades
A. FQURMAUX, Office Nationai d'Etudes et de Recnerches
Aergspatiales, Chatillon, FRANCE
(ASME Paper No. 86-GT-178)

Three Dimensional Flawfield Caicuiation of High-Loaded Centrifugai Com-
pressor Diffusers
I. TEIPEL and A. WEIDERMANN, University of Hannover, Hannover,
FRG
(ASME Paper No. 86-GT-187)

Numerical Computation of Three-Oimensional Ratational laviscid Sub-
sonic Flows, Using the Decampasition of the Fiaw Fieid inta a Potential
and 3 Rotatianai Pant
P. CHAVIARQOPQULOS. F. GIANNAKOGLOU and K. 0. PAPAILIQU,
Athens Natignal Technical University, Athens, GREECE
(ASME Paper No. 86-GT-163)

A New Appraach for Solving Blade Cascade Flaw by Using Finite Anaiytic
Solution Method -
N. CHEN, W. H. LI, Institute of Engineering Thermophysics, Chinese
Academy of Sciences, Beijing, PEOPLE'S REPUBLIC OF CHINA, X. 0.
CHEN, Tsinghua University, Beijing, PEOPLE'S REPUBLIC OF CHINA
(ASME Paper No. 86-GT-109)

Camputation of Inviscid Incompressible Flow Using the Primitive
Variables Formuiation .
S. ABDALLAH and H. G. SMITH, The Pennsyivania State University,
State College, PA
(ASME Paper Na. 86-GT-141)

A Numericai Simulation of the Inviscid Flaw Through a Counter-Ratating
Prapeiler
M. L. CELESTINA and R. A. MULAC, Sverdrup Technology, Inc., Mid-
dlebury Heights, OH, J. J. ADAMCZYK, NASA Lewis Research Center,
Cleveland, QH
(ASME Paper No. 86-GT-138)

The Segregated Approach to Predicting Viscous Compressible Fluid
Flows
J. P. VAN DOORMAAL and G. D. RAITHBY. University of Waterloo.
Watertoo, Ontaric, CANADA, B. H. McOONALD, Atomic Energy of
Canada, Pinawa, Mamitoba. CANADA
(ASME Paper No. 86-GT-196)

A Theoreticai Solution of Three-Oimensianai Flows in Subsenic, Tran-
sonic and Supersonic Turbomachines: An Exact Solution and its
Numerical Method
T. MIYAZAKI, Kokushikan University, Tokya, JAPAN, N. HIRAYAMA,
Takyo Metropalitan University, Takyo. JAPAN
(ASME Paper No. 86-GT-111)

Viscous/Inviscid Computations of Transonic Separated Flows Over Solid
and Poraus Cascades
C. R. OLLING, University of Texas at Austin, Austin, TX and G. S.
DULIKRAVICH, Pennsylvania State University, University Park, PA
(ASME Paper No. 86-GT-235)

A Numericai Methad for the Anaiysis of Three-Oimensianal Viscaus Com-
pressible Flow In Turbine Cascages; Application to Secondary Flow
Deveiopment in 3 Cascade with and without Dihedraf
W. N. DAWES, Whittle Laboratory, University of Camoridge, Cam-
bridge, UK
(ASME Paper No. 86-GT-145)

The Use of a Distributed Body Force to Simuiate Viscous Effects in Three-
Dimensional Flow Calculations
J~D. DENTON, Whittle Labaratory, University of Camoridge, Cam-
bridge, UK
(ASME Paper No. 86-GT-144)

Numerical Solution of Transanic Stream Function Equation on S, Stream
Surface in Cascade
Y. N. HUA ana W. Q. WU, Chinese Academy of Sciences, Beijing,
PEQPLE'S REPUBLIC OF CHINA
(ASME Paper No. 86-GT-110)

Inducer Stail in Centrifugal Compressor With Inlet Distartion
I. ARIGA and S. MASUDA, Keio University, Yokohama, JAPAN and A.
OGKITA, ishikawajima Harima Heavy Industries Co., Ltd., Rokyo.
JAPAN
(ASME Paper No. 86-GT-139)

Influence of a Circumferentiai Exit Pressure Distortion an the Flaw in an
Impeiler & Diffuser
M. TH. SIDERIS and R. A. VAN DEN BRAEMBUSSCHE, Von Karman
Institute, Rhode Saint Genese, 8ELGIUM
(ASTE Paper No. 86-GT-9)

Effect of Area Ratia an the Performance of 5.5:1 Pressure Ratic Cen-
trifugal Impeller
L. F. SCHUMANN, D. A. CLARK, U.S. Army Aviation Research and
Tecnnology Activity—AVSCOM, Cleveland, OH and J. R. WO0D, NASA
Lewis Research Center, Cleveland, QH
(ASME Paper No. 86-GT-303)

Meaniine Performance Pradiction of Vofutes in Centrifugal Compressars
C. R. WEBER ana M. E. KORONQWSKI, The Elliatt Co., United
Technotogies Corp., Jeanneite, PA

(ASME Paper No. 86-GT-216)

Effects of Boundary Layer Fences and Casing Treatment in a Centrifugal
mpeiler
D. PRITHVI RAJ and N. VENKATRAYULA, Indian Institute aof
Technology, Madras. INDIA
(ASME Paper Na. 86-GT-292)

Deterigration of Compressar Performance Due to Tip Clearance ai Cen-
trifugat Impeilers
Y. SENQQ, Kyushu University, Kasugashi. Fukuoka, JAPAN, M.
ISHIDA, Nagasaki University, Nagasaki, JAPAN
(ASME Paper Na. 86-GT-123)

Laser Velocimeter Measurements in Shrouded and Unshrouded Radiai
Fiow Pump impeflers
C. P. HAMKINS, KSB AG. Frankenthal, FRG. and R. D. FLACK,
University of Virginia. Charlottesville, VA
(ASME Paper No. 86-GT-129)
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A New Technigue for Stabilizing the Flow and Improving the Performance
of Vaneless Oiffusers
A. N. ABDEL-HAMID, The American University of Caira, Caira, EGYPT
(ASME Paper No. 86-GT-128)

Three-Oimensianal Flow Fieid Measurements in 3 Radial Inflow Turbine
Scrotl Using LDV
M. F. MALAK, A. HAMED and W. TABAKQFF, Umversity of Cincinnati,
Cincinnati, OH
(ASME Paper Na. 86-GT-122)

A Sludy of Radiaily Curved Mixed-Flaw Vaneless Qiffusers
Y. NIIZEKI, Tosniba Corporation, Kawasaki, JAPAN, and T. SAKAI,
The Science University of Tokyo, Tokyo, JAPAN
(ASME Paper No. 86-GT-39)

Theoretical and Experimental Investigation for Some Basic Physical
Phenamena of Centrifugal Compressars
P. H. WANG, Chinese Academy of Science, Beijing, PEQPLE'S
REPUBLIC OF CHINA
(ASME Paper Na. 86-GT-74)

Performanca Characteristics of Two and Three-Dimensicnal Impetlers in
Centrifugal Compressars
H. HARADA, EBARA Research Co. Ltd., Fujisawa, JAPAN
(ASME Paper No. 86-GT-154)
A Criticat Evatuation of Three Centrifugal Campressors with Pegigree Daia
Sets

0. JAPIKSE. Conceots ETI. Inc., Norwich, VT
(ASME Paper No. 86-GT-194)

Optimization of Industrial Centrifugal Compressors—A
D. JAPIKSE. Concepts ETI Inc., Narwich, VT, and C. OSBORNE,

Dresser (naustries, Olean. NY
(ASME Paper No. 36-GT-221)

Optimization of Industrial Centrifugal Compressars—8
0. JAPIKSE. Caonceots ETI Inc., Narwich, VT, and C. OSBORNE.
Oresser Inaustries, Qlean, NY
(ASME Paper No. 86-GT-222)

A Study on Unstable S-Shape Characteristic Curves of Pump-Turbines
Y. SENQQ ana M. YAMAGUCH!I, Kyushu University, Kasugasni
Fukuoka, JAPAN
(ASME Paper No. 86-GT-17)

The Perfarmance of a High Elficiency Radial-Axial Turbine
C. RODGERS ana R. GEISER, Turpomach, Division of Sunastrangd Car-
poration, San Diego, CA
(ASME Paper No. 86-GT-18)

A Simpie Calcufation Method for Ratio of Refative Velocity Within Cen-
trifugat impetfer Channet
S. MIZUKI, Hosei University, Tokyo, JAPAN, and |. WATANABE. Keio
University, Yokehama. Kanagawa, JAPAN
(ASME Paper No. 86-GT-25)

Impravements in Perfarmance Characteristics of Singie-Stage and Muiti-
Stage Centrifugai Compressars by Simuitanecus Adjustments of Infet
Guide Vanes and Ditfuser Vanes
H. SIMON, T. WALLMANN and T. MONK, Mannesmann Qemag Com-
pressors ana Pneumatic Equioment, Duisberg, FRG
(ASME Paper 86-GT-127)

Unsteady Flow Interaction Caused by Statar Secondary Vortices {n A Tur-
bine Rotor
A. BINDER, MTU, Munich, FRG, W. FORSTER, K. MACH, and H.
ROGGE, DFVLR, Cologne. FRG
(ASME Paper Na. 86-GT-302)

Navier-Stokes Saiutions of Unsteady Flow in A Campressar Rotor
J. N. SCOTT, University of Dayton, Daytan, OH, W. L. HANKEY,
Wrignt State University, Dayton, OH
(ASME Paper No. 86-GT-226)

A Madel for Closing The {nviscid Farm of the Average-Passags Equation
System
J. J. ADAMCZYK, NASA Lewis Research Center, Cleveland, QH, R. A.
MULAC and M. L. CELESTINA, Sverdrup Tecnnology Inc., Middlebury
Heights, OH
(ASME Paper No. 86-GT-227)

Effects of Slotted Hub and Casing Treatments on Compressor Endwail
Flow Fields
M. C. JOHNSON, Texas A&M University, College Station, TX, E. M.
GREITZER, Massachusetts Institute of Technology, Cambridge, MA
(ASME Paper Na. 86-GT-247)

Stail Cell Development in an Axial Campressar
A. D. JACKSON, Whittte Laboratory, Cambridge University, Cam-
bridge, UK
(ASME Paper Na. 86-GT-249)

Numerical Simuiation of Ratating Stall in Axial Compressor Blade Rows
and Slages
H. G. NEUHOFF, Carnell University, Ithaca, NY, K. GRAHL, Univer-
sitaet Ouisberg, Duisberg, FRG
(ASME Paper No. 86-GT-27)

A Method for Transonic Inversa Cascade Design with 2 Stream Function
Equation
M. C. GE, Y. P. LOU and Z. YU, !Institute of Engineering Ther-
mophysics, Acadimia Sinica, Beijing, PEOPLE'S REPUBLIC OF CHINA
(ASME Paper No. 86-GT-189)

A QOesign Tima Marching Method for tha Generation of Blades in a
Cascada
U. K. SINGH, GEC Engineering Research Ltd., Whetstane, Leicester,
UK
(ASME Paper No. 86-GT-167)

An Inversa {Design) Prablem Salution Methad for the 8lade Cascade Flow
on Stream Surfaca of Aevolution
N. X. CHEN., W. H. L! and F. X. ZHANG, Chinese Academy of
Sciences, Betjing, PEQPLE'S REPUBLIC OF CHINA
(ASME Paper No. 86-GT-159)
A ilethoo oi Aersaynamic Oesign oi Blages in Quasi-Three-Dimensional
Calcutation of Turbomachine .
Z. M. WANG, Chinese Academy of Sciences. Beijing, PEQPLE'S
REPUBLIC OF CHINA
(ASME Paper No. 86-GT-192)

Periarmance Preaiction of Straight Campressor Cascades Having An Ar-
hitrary Profile Shape
J. CITAVY, National Researcn Institute tor Macnine Design. SVUSS
Prague, CZECHOSLQVAKIA
(ASME Paper No. 86-GT-140)

The Use of Surface Static Pressure Data as a Diagnostic Toal in
Muitistage Compressar Development
H. D. WEINGOLD and R..F. BEHLKE. Prart and Whitney Aircraft,
United Technatogies Corporation, East Hartford, CT
(ASME Paper No. 86-GT-3)

Three-Oimensional Flows and Loss Reduction in Axial Campressors
Y. DONG. H. P. HODSON, ana S. J. GALLIMORE, Whittle Laoratory,
Camoridge University, Camoridge, UK
(ASME Paper No. 86-GT-193)

Stater Endwaii Leading-Edge Sweep and Hub Shraud Iniluence on Com-
pressor Performance
0. L. TWEEDT and T. H. OKIISHI, lowa State University, Ames, IA,
and M. D. HATHAWAY, U.S. Army Researcn and Technoiogies
Laboratories, Cleveland. OH :
(ASME Paper No. 86-GT-197)

The Oevelooment of a Muiti-Stage Heavy-Quty Transanic Campressor for
Industrial Gas Turtines
F. FARKAS, BBC, Brown Boveri & CIE, 8aden SWITZERLAND
(ASME Paper No. 86-GT-31)

Characteristic Factars of a Campressor Roter in Comparison with Twa-
Dimensianat Cascade Data
H. PFEIL ana J. SIE3ER. Institute for Thermai Machines, Tecnnische
Hochscnule Oarmstaat, Darmstaat. FRG
(ASME Paper No. 86-GT-29)

Pertormance of Twa Transonic Axiai Compressar Rotors Incorparating In-
let Counterswirl
C. H. LAW and A. J. WENNERSTROM. Aera Propulsion Laboratory,
Wright-Patterson AFB, OH
(ASME Paper No. 86-GT-33)
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Deveiopment of a High Pressure Ratio Axial Flow Campressar for Medium
Size Gas Turtine
Y. KASHIWABARA, Y. MATSUURA, Y. KATOH, N. HAGIWARA, T.
HATTORI and K. TOKUNAGA, Hitachi, Ltd., Hitachi, Ibaraki-ken,
JAPAN
(ASME Paper Na. 86-GT-85)

Velocity Distribution and Decay Characteristics of Wakes 8ehind a Com-
pressor Rotor Blade ]
H. PFEIL and J. SIEBER, Fachgeoiet Fur Thermische Turbomaschinen,
Techniscne Hochscnule Darmstadt, Darmstadt, FRG
(ASME Paper No. 86-G7-115)

Experimental Investigations of Airfoil—And Endwall Boundary Layers In 3
Subsonic Campressar Stator
H. E. GALLUS and H. HOENEN, Rheinisch-Westt4lische Technische
Hochschote, Aachen, FRG
(ASME Paper No. 86-GT-143)

Experimental Study of Three-Dimensional Flow In An Axial Campressor
Stage
V. CYRUS, Nationat Research Institute For Machine Jesign (SVUSS),
Becnovice, CZECHOSLOVAKIA
(ASME Paper Na. 86-GT-118)

Evaluation of Blade-To-8lade Flow Fram a High Speed Campresspr Rotor
F. NUEHOFF, Exotech Inc., Campoell, CA, and R. SHREEVE, Navai
Post Graduate Schoof, Monterey, CA, and H. FOTTNER, German
Armed Forces University, Munich, FRG

(ASME Paper No. 86-GT-117)

Experimental Investigations on Extremeiy High Loaded Axiai-Flow Stages
S. BRODERSEN, Technical University of Brunswick, Brunswick, FRG
(ASME Paper No. 86-GT-116)

Spanwise Mixing in Muitistage Axiali Flow Campressors Part |: Ex-
Perimentai Investigation
S. J. GALLIMORE, Rolls-Royce Ltd., Derby, UK ana N. A. CUMPSTY,
University of Camoridge. Cambridge. UK
(ASME Paper No. 86-G7-20)

Spanwise Mixing in Muitistage Axial Flow Compressors Part I:
Throughtlow Calculations inciuding Mixing
S. J. GALLIMORE, Rolls-Rayce Ltd., Derby, UK
(ASME Paper No. 86-GT-21)

A N.umerical Analysis of the Three Dimensional Viscous Flow in 3 Tran-
Sonic Compressar Rotor and Comparison with Experiment
W. N. DAWES, Camoridge University, Cambridge. UK
(ASME Paper No. 86-GT-16)

Numerical Solution of Inviscid Two Dimensional Transonic Flow Through
a Cascade
J. FORT ana K. KOZEL, SVUSS. Bechovice. CZECHOSLOVAKIA
(ASME Paper No. 86-GT-19)

Transonic Flow Along Arbitrary Stream Fiiament of Revolution Soived by
Separate Camputations with Shock Filting
8. G. WANG, X. Y. HUANG. Y. N. HUA anag C. H. WU, Chinese
Academy of Sciences, Besjing, PEQPLE'S REPUBLIC OF CHINA
(ASME Paper No. 86-GT-30)
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- Gas Turbine Technology ® A Technical Division ~
THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS
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4408 REGISTER FOR 1986
INTERNATIONAL GAS TURBINE
CONFERENCE AND EXHIBIT
IN DUSSELDORF

The 31st ASME International
Gas Turbine Conference and Exhibit
held in Dusseldorf, FRG, June 8-12,
was one of Gas Turbine Division’s
most outstanding events.

It took only a brief visit to the
Messe-Kongress-Center to sense
that the guality of both the exhibi-
tion and technical program was
high.

INTRODUCING

George Opdyke, Jr, our new Di-
vision Chairman, has been profes-
sionally associated with gas
turbines for 37 years. He is cur-
rently Acting Director of Research
and Development at AVCO Lycom-
ing Textron, where he has held a var-
iety of assignments over the past
33 years. His major interest has
always been gas turhine combustor
design and development, starting
with pioneering work burning dry
powdered coal in a gas turbine com-
bustor at the Westinghouse
Research Laboratories in 1948.
Prior to joining AVCO Lycoming, he
participated in combustor and after-
burner development for the J40 and
J46 engines at the Westinghouse
Aviation Gas Turbine Division.

Opdyke has participated in, or
been responsible for, the combustor
design and development for all of

PAST LOCATIONS AND ATTENDANCE

1982 London............. .5164
1983 Phoenix ............ .4306
1984 Amsterdam ........ .5387
1985 Houston ........... .4351

1985 Beijing, PR.C........25,368
1986 Dusseldorf ......... .4408

As far as statistics are con-
cerned, several offer interesting
and significant information on the
Conference and Exhibit:
¢ 4408 persons registered
e 132 companies and other organi-

zations exhibited. . . this is a new

domestic and foreign record
# 16855 technical papers were
sold and distributed during the

Conference

e 45 countries were represented
by the registrants

e37% of the registrants stated
their company or organization has
used or specified gas turbine
engines

041%, of the registrants stated
their company or organization has
used or specified gas turbine aux-

iliary equipment

¢25% of the registrants stated
their. company or organization
was considering use of gas tur-
bine engines

e 26% of the registrants stated
their company or organization
was considering the use of gas
turbine auxiliary equipment.

GEORGE OPDYKE, JR., DIVISION CHAIRMAN, 1986-87

the AVCO Lycoming gas turbine
engines starting with the widely
used T53. This engine, in its many
models, has used reverse flow annu-
lar combustor styles with vaporiz-
ing, pressure atomizing, air boost
and airblast fuel injection systems.
Similar combustors were developed
for the LT107 and TS5 families of
engines including the ALF502, the
first gas turbine engine to be certi-
fied as meeting the EPA and ICAO
emission requirements. A variety of
other combustor designs were
developed for demonstrator and
development engines. Opdyke has
been active in work on fuels and mul-
tifuel combustion and has studied
combustion of emulsified fuels,
gaseous and residual fuels, particu-
larly as applied to the AGT1500
engine used in the U.S. Army main
battle tank.

MAY 31-JUNE 4, 1987
32nd International Gas Turbine
Conference and Exhibit
Anaheim Convention Center
Anaheim, California

He has also been involved in com-
ponent facility design and operation,
engine component development,
and in the application of both physi-

PAST AND FUTURE ASME GAS TURBINE EVENTS

SEPTEMBER 2-4, 1987

1987 ASME COGEN-TURBO
International Symposium & Exposition
Convention and Exhibition Centre
Montreux, Switzerland

cal and computational modeling
techniques to the design of practi-
cal combustor systems.

Opdyke has been a member of the
ASME since he was a student at
the University of Rhode Island,
where he received a B.S. degree; he
has been active for a long time in
the Gas Turbine Division's Combus-
tion and Fuels Committee, serving
twice as Chairman of that commit-
tee. He is currently a U.S. delegate
to the 1SO committee concerned
with gas turbines (TC70, SCB). He
has presented a number of techni-
cal papers related to combustor
design or development.

Opdyke received an M.S. degree
from the University of Bridgeport,
and has done additional graduate
work at the Universities of Pitts-
burgh and Delaware, plus special
courses at M.L.T. and the Sorbonne.

JUNE 4-8, 1989

34th International Gas Turbine
Conference and Exhibit

Metro Toronto Convention Centre
Toronto, Ontario, Canada
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On balance the past year has
been a very good one for the gas
turbine industry. Continued low
activity in the industrial engine, civil
helicopter and particularly general
aviation sectors has been more
than balanced by strong defence,
regional carrier and major airline
purchases. Significant technical
developments include the now
rapid approach of prop-fan/
unducted fan engines, continued
emphasis on new materials,
renewed interest in variable-cycle
and scram-jet engines and world
wide efforts towards eventual
three-dimensional, compressible
and viscous analysis of the very
complicated flows inside the gas
turbine engine.

The Gas Turbine Division year
has been very successful and | feel
privileged to have had some part in
it. Our first conference, in Beijing,
China, was scheduled to be a “mini"”
but turned out a “maxi’ in every

H.C. EATOCK: Outgoing Chairman’s Report

way. Attendance was almost five
times the usual and the official
recognition and support accorded
by our Chinese co-hosts was truly
unprecedented. The just completed
31st Gas Turbine Conference and
Exhibit in Dusseldorf was our first
in Germany. The Exhibit was out-
standing and the Conference was
excellent with the large attendance
just short of record numbers. Dus-
seldorf, and as much of Germany as
| personally saw, was clean, beauti-
ful and very friendly. We again bene-
fited from VDI, Verein Deutscher
Ingenieure, and VDMA, Verband
Deutscher Maschinen und
Anlagenbau.

The Gas Turbine Division activi-
ties are truly international in scope
and both Conference/Exhibits just
past emphasize that in a very posi-
tive way. The initiative and overall
success of GTD is receiving notice
and favorable comment from ASME
headquarters' staff and senior

UPDATE ON IGTC’S
HOME STUDY COURSES

The International Gas Turbine Center's first home study course,
“Basic Gas Turbine Engine Technology,” has been well received with
over 650 orders since September, 1985. This course is a non-
mathematical approach to understanding the gas turbine especially
designed for technicians and management personnel engaged in gas
turbine engine and auxiliary equipment operation, maintenance or
service, specification, sales or manufacture. The cost is $85.00 U.S.
($45.00 U.S. for students). Checks must be in U.S. dollars payable by
a U.S. bank. The course will be given at no charge to unemployed
graduate mechanical engineers who are members of ASME. The
course is available from the INTERNATIONAL GAS TURBINE CEN-

TER in Atlanta.

Based on the tremendous success of “Basic Gas Turbine Engine
Technology,”" proposals for additional courses have been solicited
from appropriate sources. Course two, "“Introductory Gas Turbine
Engine Technology for Engineers,” will be designed for persons with
undergraduate engineering degrees who are new to the field of gas
turbine technology. "Economic Analysis of the Use of Gas Turbine
Engines for Industrial Applications,” the title of course three, will be
designed to meet the needs of engineering consultants and specifi-
ers, and current as well as potential end users of new power genera-
tion equipment. More information will be available on these courses
in future issues of "Global Gas Turbine News.”

councils. President LS. “Skip”
Fletcher was himself a very gra-
cious and welcome participant at
both Conferences.-

GTD finances continue in excel-
lent shape and this has allowed two
new initiatives in the past year. Up
to 50 scholarships of $1000 each
are being awarded annually to
deserving undergraduate ASME
student members who are taking
gas turbine related courses. A
home study course on Basic Gas
Turbine Engine Technology is now
offered and being well received.

The year was marked by two sad
events. R. Tom Sawyer, Division

founder and current treasurer, died
peacefully inJanuary. Tom was in his
eighty-fifth year and still keenly
interested in, and dedicated to, gas
turbine technology. In August 1985,
John Davis died. John was GTD
chairman in 1979-80 and remained
very active, and very pleasantly
effective in ASME, up until his tragi-
cally early death. John was instru-
mental in establishing an annual
Best Applications Paper award
which we were pleased to name the
John P. Davis Award in his honor.
Both Tom and John are missed and
will be long remembered.

Finally, | extend persona! thanks
to current and previous Executive
Committee members. It has been
truly a pleasure to work with the
staff of the International Gas Tur-
bine Center, Don Hill, Dave Lindsay,
Sue Collins, Claire Howard, June
Steinberg and Anna Mazanti.
Thanks also to the staff of ASME
and to the program chairmen, tech-
nical committee chairmen, session
organizers, authors and committee
members who collectively make the
Gas Turbine Division one in which
we can all take much pride!

Lewis J.

Fusegni,

GTD Program Chairman,
REPORTS ON THE 1986 JOINT POWER
GENERATION CONFERENCE

The JPGC will be held at the Portland Hilton Hotel, Portland,
Oregon, October 19-23, 1986. The conference theme is "Energy
Alternatives—Today's Challenge.” ASME Gas Turbine Division's par-
ticipation this year will include three paper and one panel session.
The paper sessions will cover the following topics:

Compressed Air Energy Storage
Chairman, Holger Lukas, Encotech, Inc.
Combined Cycle Power Plants
Chairman, Peter H. Gilson, Gibbs & Hill
Gas Turbine Cycle Analysis
Chairman, Louis A. Riekert, Brown & Root
Peter H. Gilson will also chair the panel discussion, **Gas Turbine

Availability for the Nineties.”

We are anticipating a large gas turbine attendance in Portland and

we look forward to seeing you.

s

.

CALL FOR PAPERS

SYMPOSIUM AND EXPOSITION

September 2-4, 1987, Montreux, Switzerland

For some time, Gas Turbine Division has been considering the
organization of a series of specialized conferences and exhibits
emphasizing the versatility of the gas turbine in its applications in
power systems and the process industries. It was felt that the
importance of the contributions of our foreign colleagues in these
areas should be recognized by their participation in organization of
the technical programs and by the venues of the meeting.

1987 ASME COGEN-TURBO INTERNATIONAL GAS TURBINE
SYMPQOSIUM AND EXPOSITION is one of these events and it will be
held from September 2-4, 1987 in the Convention and Exhibition
Centre in Montreux, Switzerland. The Symposium will focus on the
advanced energy systems and components in which the gas turbine
and turbomachinery play a key role. Technical sessions will feature
cogeneration, combined cycles and turbomachinery technologies
related to the continuing requirement for efficient energy utilization.

Technical paper offers may be initiated by submitting an abstract

1987 ASME COGEN-TURBO INTERNATIONAL GAS TURBINE

(Green Sheet M&P 1803, 10/84) by October 1, 1986 to the
appropriate ASME Gas Turbine Division technical committee chair-
man, or the technical program chairman: Professor G.K. Serovy, ¢/ o
the international Gas Turbine Center, 4250 Perimeter Park South,
Suite 108, Atlanta, GA 30341, USA, telephone (404} 451-1905,
telex 707340 IGTC ATL, or to the European program chairman Pro-
fessor George Gyarmathy, Institut fur T hermische, Turbomaschinen,
Eidgenossische Technische Hochschule (ETH), Sonneggstrasse 3,

8006 Zurich, Switzerland.

Completed manuscripts must be received by the session organ-
izer or technical committee chairman no later than February 1,
1987. First time authors are encouraged to study ASME Manual
MS-4, “An ASME Paper,” prior to preparation of their manuscript.
All papers will be reviewed in accordance with established ASME and
Gas Turbine Division palicy and procedures and will be eligible for
ASME journal publication if warranted by reviews.
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ASME AND GTD RECOGNIZE
ACHIEVEMENT AND SERVICE AT 1986
INTERNATIONAL GAS TURBINE
CONFERENCE AND EXHIBIT

A number of very deserving individuals who have been active in the
Gas Turbine Division and in the industry were singled out for special
recognition at a banguet in Dusseldorf hosted by the Gas Turbine
Division Executive Committee.

On a somber, but very memorable note, a toast was offered by
Clare Eatock in memory of R. Tom Sawyer and a moment of silence
was observed in memory of John P. Davis.

The following awards were presented:
® 1986 R. TOM SAWYER AWARD awarded by the ASME Board of
Governors to Elvie L. Smith, Chairman, Pratt & Whitney Canada,
Inc., Longueuil, Quebec, Canada, “For pioneering the successful
introduction of the gas turbine into general aviation, and for his
guidance in producing the highly successful PT6, 24600, and
JT15D, 3100 engines in use in the newest commuter aircraft.”

® 1384 GAS TURBINE PAPER AWARD to H.P. Hodson, Professor,
Cambridge University, Cambridge, England, for his paper, “Mea-
surements of Wake-Generated Unsteadiness in the Rotor Pas-
sages of Axial Flow Turbines.”

® 1384 JOHN P. DAVIS BEST APPLICATIONS PAPER AWARD to
Kuniaki Aoyama and Shigemi Mandai, Mitsubishi Heavy Indus-
tries, Ltd., Takasago, Hyogo, Japan, for their paper, "'Development
of a Dry Low NOx Combustor for a 120 MW Gas Turbine.”

® FELLOW GRADE MEMBERSHIP AWARDS to Frankiin O. Carta,
United Technologies Research Center, East Hartford, CT., and
Ichiro Watanabe, Kanto-Gakum University, Yokohama, Japan.

® GAS TURBINE DIVISION AWARDS to: Frank Morell, VDI, Dus-
seldorf, Germany; Gunther Vetterman, VOMA, Frankfurt, Ger-
many, and Karl Bammert, University of Hannover, Hannover,
Germany.

® GAS TURBINE DIVISION CERTIFICATES of APPRECIATION to
retiring Gas Turbine Division Technical Committee Chairmen:
Henry D.H. Snyder Aircraft
Seymour Moskowitz  Coal Utilization
Thomas A. Jackson Combustion and Fuels
Peter H. Gilson Electric Utilities
Eugene W. Zeltmann Legislative and Regulatory Affairs
Anant R. Desai Process Industries
Theodore H. Okiishi Turbomachinery
Richard A. Johnson Vehicular and Small Turbomachines,

ANNOUNCING A NEW MEMBER SERVICE

International Gas Turbine Center Offers Free
Subscription to a Gas Turbine Journal

The ASME Gas Turbine Division, through its International Gas Tur-
bine Center in Atlanta, will pay for a subscription for all primary Gas
Turbine Division ASME members (#22) to either the Journal of
Engineering for Gas Turbines and Power or the Journal of
Turbomachinery.

The Journal of Turbomachinery is an outgrowth of the Jour=-
nal of Engineering for Gas Turbines and Power. It has been
created to provide the increased capacity necessary to accommo-
date the increasing number of papers appearing in the field of power
generation. This new Journal will focus on compressor and turbine
component technology, with the heaviest concentration of papers in
the area of compressor and turbine aerodynamics, followed by tur-
bine cooling and heat transfer.

The Journal of Engineering for Gas Turbines and Power will
continue to publish all papers dealing with research, development,
and operating experience with complete systems including gas tur-
bines, steam power plants, and internal combustion engines. It will
also retain all papers on combustion, on system dynamics and those
on control systems and all types of auxiliaries such as fuel systems,
pollution control systems, and inlet and exhaust systems.

For further information, contact the INTERNATIONAL GAS TUR-
BINE CENTER in Atlanta.

( HIGHLIGHTS FROM A YOUNG MAN'S LONG

AND CONTINUING CAREER
A BRIEF AUTOBIOGRAPHY OF
R. TOM SAWYER

Editor's Note: R. Tom Sawyer, “Mr. Gas Turbine,” died on January 18,
1986. This is the last in a series of articles on his life.

CONCLUSION

After leaving the American Locomotive Company, Tom Sawyer concen-
trated on gas turbines. George Huebner was the first to call him “Mr. Gas
Turbing” at an SAE meeting many years ago.

Many of Tom's friends knew he continually checked on the development
of the gas turbine automobile. A friend in the Pentagon called Tom on the
phone over 20 years ago and said, “Top men here at the Pentagon have
offered Chrysler, Ford and General Motors $100,000 for a gas turbine
automobile and they have refused. What can you do?" The next morning,
Tom called the man at the Pentagon and said, “Sam Williams, Williams
International Corporation, has agreed to put a gas turbine in a Jeep.” Two
of these gas turbine Jeeps which Sam Williams sold are still at the Detroit
Arsenal in Warren, Michigan.

Although he retired in 1858, Tom never stopped promoting the gas tur-
bine. He became editor of "Gas Turbine”” magazine. in 18539 and several
years later he produced the first “Gas Turbine Catalog.” Of his many arti-
cles and books that helped move gas turbine technology forward, “The
Modern Gas Turbine” (19451, published by Prentice-Hall, was most popular
and was republished in England, Japan, and the Soviet Union. It described
many gas turbine applications—the jet engine, vehicular and automotive
engines, and all sizes of power generators. He was editor and coordinator
of another book, “Applied Atomic Power” (1966) which described the
nuclear gas turbine power plant that was built by the West German
government 20 years later. At the 1384 ASME International Gas Turbine
Conference and Exhibit in Amsterdam, Tom Sawyer presented his paper,
“The Closed Cycle Gas Turbine, The Most Efficient Turbine Burning Any
Fuel,"—he was 83!

The top award presented by the ASME Gas Turbine Division is the
"R. Tom Sawyer Award."” This award is presented annually in recognition of
outstanding contributions in the field of gas turbines. Tom Sawyer received
the first award at the 1872 Gas Turbine Conference. In past years he had
received certificates for organizing the Gas Turbine Division and another for
organizing the International Gas Turbine Conference and Products Show. in
1966 at the first conference held overseas, he received a watch which had
the inscription "R. Tom Sawyer, Mr. Gas Turbine, from ASME Gas Turbine
Division, Zurich 3-16-66."

There was somebody missing at this year's International Gas Turbine
Conference and Exhibit in Dusselfdorf... the man, a little stooped by time,...
that everyone involved with gas turbines either knew or wanted to know.

“Tom Sawyer, you were progress running with the times. It was your life
and it was okay!” .

./

T.H. OKIISHI, PROGRAM CHAIRMAN,
RECAPS DUSSELDORF CONFERENCE

The 31st ASME International Gas Turbine Conference, Dusseldorf,
FRG, is now history. It will, however, remain memorable for some
time for those of us who converged on the Messe-Kongress-Center
(MKC) for the meeting. The facilities made available to us for techni-
cal sessions were no less than superb. Additionally, the exhibition
was terrific, the weather was cooperative and the town charming.
We got more than we had a right to expect.

Due mainly to heads-up session leadership and well prepared
authors and panelists, the Conference went generally well. The ses-
sions | personally attended had about 60 to 80 in the audience,
enough to provide an often lively forum for presentation and discus-
sion of ideas.

A number of the technical papers presented at the Conference will
appear in future issues of the ASME Transactions, the Journal of
Engineering for Gas Turbines and Power and the Journal of
Turbomachinery. If you feel the urge to provide a written discus-
sion of any paper presented at the Conference, please contact the
session chairman involved. The discussion will be forwarded to the
author(s) by the chairman. If the discussed paper is published in the
ASME Transactions, the discussion may appear in print also.

It is not possible to summarize the technical content of the Con-
ference in a satisfactory way, so | won't even try. Suffice it to say
that an enormous variety of topics important to gas turbine technol-
ogy and to the industry were covered. | came away stimulated and
grateful for the experience.
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Services and Projects of the INTERNATIONAL GAS TURBINE CENTER,
and ASME Gas Turbine Division.

@ The ASME Gas Turhine Division will purchase subscriptions to
either ASME gas turbine technology journal for all ASME
members indicating gas turbines as their primary technology.

® The ASME Gas Turbine Division will contribute up to $50,000
annually in scholarships for ASME Student Section Members.

® WHO'S WHO in the Committees of Gas Turbine Division is a
directory of all administrative and technical committee members.
It is published annually by the INTERNATIONAL GAS TURBINE
CENTER. Complimentary copies are available from the INTERNA-
TIONAL GAS TURBINE CENTER.

@ The INTERNATIONAL GAS TURBINE CENTER publishes a Direc-
tory of Technical Papers from ASME Gas Turbine Bivision Confer-
ences dating back to 1957. The Directories are available without
charge and individual papers may be purchased from the INTER-
NATIONAL GAS TURBINE CENTER for $5.00 each prepaid.

® The annual International Gas Turbine Technology Report is com-
piled, published and distributed by the INTERNATIONAL GAS
TURBINE CENTER. Complimentary copies are available from the
INTERNATIONAL GAS TURBINE CENTER.

® The INTERNATIONAL GAS TURBINE CENTER sponsors the Fluid
Dynamics of Turbomachinery study program.

® The INTERNATIONAL GAS TURBINE CENTER sponsors and dis-
tributes a home study course on Basic Gas Turbine Engine Tech-
nology. The home study course will be given at no charge to
unemployed graduate mechanical engineers who are members of
ASME.

The INTERNATIONAL GAS TURBINE CENTER is sponsored by the ASME Gas Turbine Division and funded primarily with income

® The INTERNATIONAL GAS TURBINE CENTER publishes the

quarterly ASME Gas Turbine Division Newsletter. Complimentary
subscriptions are available from the INTERNATIONAL GAS TUR-
BINE CENTER.

® The INTERNATIONAL GAS TURBINE CENTER is the source for

information on exhibiting in the International Gas Turbine Confer-
ence and Exhibit held in June of each year and the 1987 ASME
COGEN-TURBO Symposium and Exposition, Montreux, Switzer-
land, September 2-4.

® The INTERNATIONAL GAS TURBINE CENTER is a sponsor of the

U.S. National Committee of the International Council on Combus-
tion Engines (CIMAQC).

® The ASME Gas Turbine Division organized lectures presented in

the People's Republic of China in the fall of 1382 and 1384.

® The ASME Gas Turbine Division organized the 1385 Beijing Inter-

national Gas Turbine Sympasium and Exposition in the People's
Republic of China.

® The ASME Gas Turbine Division has contributed $20,000 to

American National Standards Institute for administering the
Secretariat of ISO-TC70-SCB Gas Turbines

® The ASME Gas Turbine Division has adninistrative and nominat-

Ing responsibitities for two ASME Awards: the Gas Turbine Award
and the R. Tom Sawyer Award.

@ The ASME Gas Turbine Division sponsors the John P. Davis Award

for outstanding technical papers covering gas turbine appli-
cations.

received from Division projects such as the annual INTERNATIONAL GAS TURBINE EXHIBIT.

PAPER PRESENTATION 4
QUALITY WORKSHOP

Simion Kuo prepared an excellent set of view-
graphs for the Workshop On Paper Quality held
in Dusseldorf. Even the maost sanguine of
authors were impressed with this concise set of

GAS TURBINE DIVISION

The American Society of Mechanical Engineers

EXECUTIVE COMMITTEE 1986-87

visuals. A copy of these viewgraphs is available
upon reguest from the International Gas Turbine

Center.
CARTA NAMED
ASME FELLOW

Franklin O. Carta has been named a Fellow of the
American Society of Mechanical Engineers. Carta 1s an
aerodynamicist who has been invoived in basic and app-
lied flow research during his entire career at the United
Technologies Research Center, East Hartford, Connec-
ticut. He was responsible for the development of a flut-
ter stability prediction system for turbomachines, still
in use by the Pratt & Whitney Division of UTC and by
other engine manufacturers. Carta 1s serving his
second year on the GTD Executive Commuttee as Chair-
man of Conferences
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