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K14 F110 4 —K7 » v=v v (Jane's All the World’s Aircraft 1987 —88)

EUROJET EJ.200

S

A

fr e

X 15 =2—r o EEIREH = v 2~ EJ.200 (Flight 18, July 1987)
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DF119 (PW5000) 2 oWTIXigE A EREI N
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2. BEXE
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5.

. MZASAZ —EVv=v VDR - 5

- ¥R, IHI HAMZEFEHEFEIE Vol.32
No.371 1984 —12

2. M= v o vRENRERRRE O AN E
2 - ZHEN BAMZEFHEY S
Vol.33 No.376 1985 —5

3. United States Air Force Engine Damage
Tolerancs Requirement - - T. King, WPAFB
J. Hurchalla, PWA AIAA —85—1209 Joint
Propulsion Conf.

4. F404/RM12 A Key Step in the F404
Grouwth Plans -+ W. Daub, GE AIAA — 85
— 1461 Joint Propulsion Conf.
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5e¥a, THI #iZesiff No.370
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18.
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Durability and Damage Tolerance Assessm-
ent of the TF34—100 Engine -- ]J. Ogg,
WPAFB R. Reinhold, GE ASME 86 —GT
— 38

Specification List of Aircrafts and Engines
in the World 1988 -- Av Week Mar.14,
1988

. Rolls —Royce Tests XG — 40 Core - - Flight

12 Apr. 1986 p.36

SNECMA Advances M 88 Demonstrator - -
Flight 22 Mar. 1986 p.26

Pratt & Whitney Canada Developing Engine
for 1990’s business Aircraft -+ W. Gregory
Av Week Mar 31, 1986 p.97
Computational Engine Structural Analysis
-+ C. C. Chamis R. H. Johns, NASA Lewis
ASME 86 —GT —170

Aircraft /Engine Integration for an Advan-
ced fighter Considering Mission Specifi-
cs ++ G. Rauh W. Anders, MBB ASME
86 —GT — 295

IAE Examines Ultra high Bypass V2500
SuperFan Engine Concept -- W. Kandebo
Av Week July 7, 1986 p.26

Rolls
European Fighter Aircraft -- Av Week June
23, 1986 p.105

Computational Engine Structural Analysis
-+ C. C. Chamis R. H. Johns, NASA Lewis
ASME 86— GT —170

Reducing the Cost of Aero Engine Research
and Development -- P. C. Ruffles RR
Aerospace Nov. 1986 p.10

The Next Hot Fighter Engine - - J. S. Petty
et. al, USAF Aeronautical Systems Div.
Aerospace American June 1986 p.40

Readies Demonstrator Engine for

Potential Application of Advanced Propuls-

ion Systems to Civil Aircraft -+ A. Rlythe,

BAC ICAS —86 —3.8.3 London

V255008 -7 v ex=zvey (BE-TF) -

TR, JAEC fiZeBifir No.377 —378
(8608 — 8609) p.3 p.21

Rolls — Royce Contra—Fan Planned for

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
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Long —Range Transports -+ Av Week

Feb.2, 1987 p.31

F3—IHI-30 24— 7 > vz v vDhf

¥ --IHI F3=vovif RIIEBHRER®R

S62—1 p.36

GE Ships Nonafterburning F 404s for A —

6F Development Program - - W. Gregory Av

Week Aug.4, 1986 p.105

Progress in Airbreathing Combined Engines

for Space Transportation Systems -- M.

Doublier, SNECMA IAF — 87 — 262

Turbo — Ramjet Propulision System Conce-

pts for Future European Space Transport
(Sanger) -+ H. Kunkler et. al. IAE —87
— 265

GE Will Test Production Core of Unducted

Fan Engine This Year - - Av Week Feb.29,
1988 p.77

McDonnell Douglas Begins Demonstrating

UHB Aircraft - - M. A. Dornheim Av Week

Feb.29, 1988 p.66

PW4000 : Pratt & Whitney's Big Fan Bids

for the Future -- J. moxon & J. Marsden

Flight 31 Oct. 1987 p.30

Multimodes to Mach 5 - - R. DeMeis Aeros-

pace American Sept. 1987 p.50

Small Turbines Step Forward - - G. Warwi-

ck Flight 8 Aug. 1987 p.26

Advanced Propellers ; All Eyes on Boeing

and GE - B. Sweetman interavia 6 — 1987

p.567

The Power behind EFA - G. Warwick
Flight 18 July 1987 p.28
ATP1Z4, EZ 2 THALH - HEER,

IHI fnz2tE# Sep. 1987 p.62
P2 AF R BT % AAHRES (20004
RoOMmEEErNEE LT) - BARELFHL
¥4 S63.3
HAZ—EVRFTELERY (BASTAX -
v IF -5 15 MERE - NEESR,
IHI S62—1 HAHF AR -V V/FEZ
Jane’s All the World’s Aircrafts 1987 — 88
BB



o005 BEINA NRETL LD
B[ & B i EREE

Bk AR AR ERT 42 WU {EXHE

1. FANE

HROKERE A — 213, MIEKEITSHE LM
U, (kD FE G HEAHE R 23 FE FE 20004 LARE % T
&, MRLTomErBohs &5 FHl%
b, — AT, MELSED X v EENITBELY R
DLELETETHR LD EALTW S,

DX SIRID T, BAROREES % KE
THEERRFEO—D2E LT, KMcRBHERED
BRI T 5 BE 1M A (UHB) =v v
DEFEIFHE I, KETIRT T, GE o
UDF &8 X U'P&EW—T7 U YV VH DT EF LD
=V VRIS KB HE L7 54
VITAMRy FCE#BH L, FERTEARY T
W, EmRRC 2O EERLORBLEET,
KEDO R -1 v 7 BEMmZER44 (BCAC), =2 F
FN - X252 (MD) ik, TOHLL=v Y
vEEB L KER, BT]7T (K1), MD—91/
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2. UHBIT > DFEELFAERER
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L L, [HEER] OBE “P
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2.1.1 HEHUHB=vYv
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578 - DX Rif= v v (¥ HHEHLEEEXK
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K3 578 —DXHifx=vv
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Ny —RZEKW TS FETHE Y,

FfiL, 578 vV —X= v VIR T 275 A
ua v IR OWTIEBR LT e &
5THH®, |

S18—DX =vovoarzvsoviZit, 7Y
v v ® 6,000SHP §E D &5 /L 571 ##xf LT,
B L L SRREEEmELM ML TsHAEL,
WoEF 712, NASA L7V Vv w3k ECRR L
7ei K7 13,000shp, {RER)EII.3BBEDE
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Abstract

The paper presents the fluid flow measure-
ment in a two-dimensional dump diffuser to
clarify the flow regimes in the {egion between a
pre-diffuser and a flame tube. The pre-diffuser
angle and dump gap are selected as the basic
parameters in the test, where the dump gap is
a distance between pre-diffuser outlet and
flame tube head. Data of the wall static press-
ure and pressure loss were taken. Laser doppler
velocimeter was used for the measurement of
velocity components.

In conclusion, pre-diffuser geometry and the
dump gap affect the overall performance. The
pressure rise becomes small, in case of the
small dump gap, since enough pressure recovery
is not obtained in the pre-diffuser. This mecha-
nism is caused by the shift of the jet downstr-
eam of the pre-diffuser and the entrainment in
the re-circulating zone just upstream of the
flame tube head.
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2%HmML, BET2X%WA Lic, Ivks, EHER
FDF3-30% — A7 » v v vOBRERH,, T-
A EEDSEREBITCDD T 2 BMA Shic,

B —EY w7/ 2—KEFr Ty
X, BIEA DA TA0%, AT A %ML
B, ZHITEE L TAEMI A P-3C il T56 % —
RTmy SV VORBHINC L H5HDTH S,

(A1 634 5 A 11 HIRFSAD)
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(95 r HA&RBARV 2500 ¥ — K7 » v= v
ORI T > i (AAENES) 12 44
@b DREF25H) 2, BAMEE= v v
BEhrblEhi, (Thid=v 2 v VTl
WD A EERENCII M2 TS e,

3. 1987 FE B BEEFET

(1) BERRASERES 1ML T 13# &7 D,
BIKBUIETEE L b 5 %W Uiy, BEEHANE 100
mm Z#iz 300 mm AT ORKXO#InnL -,

n. # &
. RASFRDOHRAEZ—E L EEHE

&

o.of Units

qo=z
r 350

w
2 WA (MW)
S Pow; Output =

324

30001 300
280

256
2500k 250 B2 249

2000 200}
1500} 150} |37
1000t 100{ 93 N Y

500 50f-

1983 1984 1985 1986 1987
4, Year

M1 BfES A%~y

7 H

(2) BEEHEL 100 mm & B EAHEO AL,

HIFED 2.6 5 Lo o7chy, T HIZERERHHE 2

2Pt T, FREIIIFEEREVE VW25, (ZD
o, BRI AT OfET 2 LB L w.)

(3) FEHEAEL 100 mm LU FOBBED S HICD
WU, OB LA OB TR oS
&, FEERIT 1,500,000 BIZ7e b D& Hb
h, BETIZOXGDL ORKEH Y HD S,

s *)
1) BE (1~120) KMAShicH A2 —EvEl
RRE YRR E L,
2 HHRVAT A FOREREREEIT, AD2RKEHE
#[E77 1.013bar (760 mmHg), WK 15C & L,
(3) Wk, A A2 - v CIXERE LT,
E2—KP ey b/ E2—FT7 »v=vovtiiEE L
BIERKAASALT, F—Ro 47 b/ 2—RF
2y 7y o TRIEE IR ) TR L
7z,
@ *—bAEH (PS), EEN (HP) &%m7 .y}
kW) LOMOBEI T & -7,
1 PS=0.7355 kW
1 HP=0.7457 kW
=1.0139PS
5) K1~ 3D 1983~1986 FE DT O TIT, &
FOF— 2L 0 —HBEIhich Db B,
6) BHMIAEORT, WEAEAKC L D E/IKHRE
o TWBLD0LH5,

— 16—
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B
=
= 2
D WE
a S
K 12 S
nE o
K= 0=z
x10°
x10° 519
00F 100¢ x10°  x10°
458 459 . x10°
z;éo 432
400} 80}
62 51 63
300+ 60}
49 48
200} 40}
100} 20%
o+ 0
1983 1984 1985 1986 1987
&, Year
M2 Z~APzy b/ X—R7 7=V

2. EEMBHAZ—E

£8 ¢
-8 ®5
as B
RE S
Ha, 02
x10?
200} 200r 3
x10° x10 <10
176 180 7i
x10°
150} 150+ 46
100} 100} 90
82 83
63
50f soL
ob 0
1983 1984 1985 1986
£, Year

X 3

Ft

x10°
243
[

lss

1987

R—RY %7 b/ R =Ry TV

#£1 1987 EFHENEESREROCHN kW)
X 45 (Size) /NFY Small Unit F Medium Unit K%, Large Unit 2 W H
0~ 999 PS 1,000 ~ 29,999 PS 30,000 PS ~ Total
H & a—-F A K Hi ] A OB H i B K Hi yil A K| W D
Application Code Units | Output(kW) | Units | Output(kW) | Units | Output(kW) | Units | Output(kW)
===~ PR
Generator Drive BL 16 7,048 14 41,265 12 444,280 42 492,593
for Base Load
v¥—7w— FREH
Generator Drive PL 0 0 0 0 0 0 0 0
for Peak ILoad
W H R EH
Generator Drive EM 199 67,095 71 107,940 0 0 270 175,035
for Emergency
i fiE H
Military Marine MM 0 0 12 153,043 0. 0 12 153,043
& :
215 74,143 97 302,248 12 444,280 324 820,671
Total )
MM
3.7
BL
60.0
X4 1987 EHEEBEEE (%) X5 1987 FEHEFIEHEE (%)

Download service for the GTSJ Mmember of ID , via 216.73.216.213, 2025717/1L1.| 71—



GTS] 16—61 1988 g H

K2 1987 FRMAILEGBIOH ) kW)

X 45 (Size) /N4, Small Unit F#l Medium Unit K%, Large Unit 2 W h
0~ 999 PS 1,000 ~ 29,999 PS 30,000 PS ~ Total
®n ¥ & # a—-F | A &K B H AR K\ HE B EKIH HlG K H B
Kind of Fuel Code Units | Output(kW) | Units | Output(kW) | Units | Output(kW) | Units | Output(kW)
A A
E GNG 0 0 6 9,893 10 281,480 186 291,373
Natural Gas
¥
Bt X R ¥ A
Liquified Natural Gas LNG 1 480 0 0 0 0 L 480
A
H A
® @ GTW 2 1,397 0 0 0 0 2 1,397
Town Gas
” 7 M7 H
5 v S
Plant Off Gas GOG 0 0 1 12,000 1 38,000 2 50,000
ﬂ o -
7w 2 A H A
GRF 0 0 1 10,000 0 0 1 10,000
Process Gas
Gas- BN R/~ ZIFH X
eous | Blast Furnace Gas | GBF/GCO 0 0 0 0 1 124,800 1 124,800
/Coke Oven Gas
Fuel ] ”
7N 75
Sub Total 3 1,877 8 31,893 12 444,280 23 478,050
w K it T 40 9,551 10 22,850 0 0 50 32,401
" Kerosene
& it K 22 5,385 27 173,048 0 0 ‘ 49 178,433
b Gas Oil ’ ’ ’
B O|E M 1 &
Heavy Oil No. 1 H1 150 57,329 52 74,456 0 0 202 131,785
Lig- —
uid * B 212 72,265 89 270,354 0 0 301 342,619
Fuel | Sub Total ’ ' '
»OA /B KRR
Gaseous/Liquid Fuel 0 0 0 0 0 0 0 0
2] 153 R *t
. 0 0 0 0 0 0 0 0
Solid Fuel
&
215 74,142 97 302,247 12 444,280 324 820,669
Total

77 R 1%

Gaseous Fuel
7.1

Liquid Fuel
92.9

K6 1987 FRBFIEEEE (%) K7 1987 FERRBFIH DEIE (%)
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#3 1987 FEHURPIMA AR KOS kW)
X 45 (Size) /N, Small Unit F#, Medium Unit K%, Large Unit 2 W o5
0~ 999 PS 1,000 ~ 29,999 PS 30,000 PS ~ Total
i B Al 8 ¥ & H B K H 5 " K H i) e oK WM B
Location Units | Output(kW) | Units | Output(kW) | Units Output (kW) | Units | Output(kW)
Jt ¥ 3 Hokkaido 12 4,006 2 4,169 0 0 14 8,175
B |® 4t Tohoku 25 8,855 3 4,118 0 0 28 12,973
B8 3 Kantoh 62 22,135 24 53,636 2 162,800 88 238,571
P | # Chuubu 41 16,827 7 11,794 0 0 48 28,621
8 Kinki 18 6,535 16 30,287 0 0 34 36,822
W |  E Chuugoku 17 5,291 3 5,075 0 0 20 10,366
23] Shikoku 8 2,719 1,250 0 0 9 3,969
3 | A M Kyuushuu 19 5,018 8 12,121 0 0 27 17,139
¥  # Okinawa 0 0 1 1,177 0 0 1 1,177
Dome-| #1f E4% ylarine . 0 12 153,043 0 0 12 153,043
stic| Afifse Narine 0 0 6 7,502 0 0 6 7,502
Use A it
Sub Totul 202 71,386 83 284, 172 2 162,800 287 518,358
ok forth 1 699 3 4,119 0 0 4 4,818
L] F X gg‘;t?almximerica 0 0 0 0 0 0 0 0
7 ¥ 7 Asia 2 1,162 2 2,721 2 50,560 6 54,443
H X ¥ M Oceania 0. 0 0 0 5 126,400 5 126,400
M g M Europe 9 668 7 8,293 0 0 16 8,961
W | v USSR 0 0 0 0 0 0 0 0
pop | T R pagde 0 0 0 0 3 104,520 3 | 104,520
Ex- | 77 V% Africa 1 228 2 2,942 0 0 3 3,170
port " it 13 2,757 14 18,075 10 281,480 37 302,312
Sub Total ! ’ ’ ’
& it
Total 215 74,143 97 302,247 12 444,280 324 820,670 J
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F4 1987 FHEEREMERIAEE SR AOHTT kW)

X 45 (Size) /N, Small Unit h#l Medium Unit A, Large Unit & W OB
0~ 999 PS 1,000~ 29,999 PS | 30,000 PS ~ Total
Hﬁ%%%m:~?ﬁﬁtﬂ e BIH LB K| H OB B|H D
Machinery Code | Units | Output(kW) | Units | Output(kW) | Units | Output(kW) | Units | Output (kW)
® B B ;
Electric €] 215 | 74,143 | 85 | 149,205 12 | 444,280 | 312 | 667,628
Generator
BWoOoH O h
Shatt Power | SP 0 0 12 | 153,043 0 0 12 | 153,043
PN B
§ i 215 | 74,143 | o7 | 302,248 12 | 444,280 | 324 | 820,671
Total
SP 37
G 96.3
B8 1987 ‘g BREMEMAI SR EI & (P60 X9 1987 FFHEREIEM A DEIS ()

%5 1987 FEHINK S PIAEGREOCH T (kW)

o K 4 ®PS) B OB H 71
Unit Output Units | Output (kW)
0~ 199 12 521
) 200~ 499 112 24,915
/NEU- Small Unit

500 ~ 999 91 48,707

0~ 999 PS | +

7N i

Sub Total 215 74,143
1,000 ~ 5,999 83 127,205
6,000 ~ 13,999 1 10,000
), Medium Unit | 14,000 ~ 21,999 13 165,043
1,000 ~ 29,999 PS | 22,000 ~ 29,999 0 0

7 &t
Sub Total 97 302,248
30,000 ~ 59,999 11 319,480
A# Large Unit 60,000 ~ 1 124,800

30,000 PS ~ 7 &t
Sub Total 12 444,280

Gy &t

Total 324 820,671
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#F6 1987 FRBEHI A & — v vHARHAEFESBR R OHT (kW)
X 45 (Size) /N Small Unit ! Medium Unit KT, Large Unit & W oh

578 Jf} (Generator Drives) 0~ 999 PS 1,000 ~ 29,999 PS 30,000 PS ~ Total

B #& a-F& | @ h & | W N A& B & b A K| H D
Application Code | Units | Output(kW) | Units | Output(kW) | Units | Output(kW) | Units | Output(kW)
%] NR—2m— FREM| BL 0 0 0 0 0 0 0 0
# | U-se- FREM| PL 0 0 0 0 0 0 0 0
i? HHHREE M| EM 0 0 0 0 0 0 0 0

Domestic/ 7N it

Public Use Sub Total 0 0 0 0 0 0 0 0
l% Ne—z2m— FEEMA| BL 9 5,752 33,101 162, 800 19 201,653
H |v—7r—FRE PL 0 0 0 0 0 0 0
% JE ¥ B % EH| EM | 193 65,634 63 98,029 0 256 163,663

Domest 2 it
omestic/ 202 71,386 71 | 131,130 2 | 162,800 | 275 | 365,316

Private Use Sub Total

o &
, - B 202 71,386 71 131,130 2 162,800 275 365,316
Domestic Use / Total
ﬁj{ NR—z2w— FREMA| BL 0 0 0 0 3 104,520 3 104,520
= E—-rn— FRER| PL 0 0 | 0 0 0 0
X rumram| M| 0 0| o 0 0] o 0

For Export/ 7N =t .

Public Use Sub Total 0 0 0 0 3 104,520 3 104,520
f@ R—Am— FRBEH| BL 7 1,296 6 8,164 7 176,960 20 186,420
H v—rse—~FREH| PL 0 0 0 0 0 0
% J % JH % % M| EM 6 1,461 8 9,911 0 0 14 11,372

For Export/ 7N &t

Private Use Sub Total 13 2,757 14 18,075 7 176,960 34 197,792

Lo H =3 Hi ~ '
For Export/ Totat 13 2,757 14 18,075 10 281,480 37 302,312
& | _-2er—FREEMA| BL 0 0 0 0 104,520 3 104,520
¥ |v-sm—-FREHA| PL 0 0 0 0 0 0 | 0
A% B %% B| EM 0 0 0 0 0 0 0
Publi & g
ol H t 0 0 0 0 3 | 104,520 3 | 104,520

Use Total
B | S-=2e-raEM| BL 16 7,048 14 41,265 9 339,760 39 388,073
® |¥—-se—-FREA| PL 0 0 0 0 0 0 0 0
B |k MEER| EM | 199 67,095 71 107,940 0 0 270 175,035

Privat P =

rivate = at 215 74,143 85 | 149,205 9 | 339,760 | 309 | 563,108

Use Total

% Hi
215 74,143 85 149,205 12 444,280 312 667,628
Grand Total

Note : Code Explanation
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3. MZEAHNREZ—E> RT 1987 8Bz b/ E—ET >V
VO VAEESREKROATS A+ (kg
£ E A K AN
= 48 R 432,240
No. of Units Thrust (kgf)
*] ¥gE LEIERAR S A b
%8 19873551——71{“/1’7}~/5~:j—f7°lﬂ‘y7°1‘/?)y Maximum Thrust at
o Sea Level Static Condition
HEEEB R OHT (PS)
X 43 (Size)
7 0~ 999 PS 1,000 PS ~ & M7
Total
B® a ww 2% e mle 2% wlw »7
Application Units | Output(PS) | Units | Output(PS) | Units | Output(PS)
B & B OB H
Fixed Wing 0 0 43 190,275 43 190,275
Aircraft
~ 1) a7z H
. 0 0 28 51,524 28 51,524
Helicopter
1 B) BE B BX B
Aux. Drive Units 15 810 0 0 15 810
&t
15 810 Tl 241,799 86 242,609
Total

*2  YgHE ERR IR FH D
Normal Output at Sea Level Static Condition

(4% Estimation
1,500,000)
4. @ 1 I
. x5
10000 —( 7573 9928
#9 1987 FaliG AP BB O RAE Te vo00r ]
& 5000F
X 4 & E4 U E 30001 *5 L;_:f_ﬁ&!ﬁ%fﬁ%@é I(I)Omm’*zbr@’g",’?éﬁ;\ﬁ“;
Size No. of Units | No. of Models B2 a000f over 100mm in mpeller diameter.
. "
E 0~ 100 (%% Estimation 53 = Loool L {L 1035
i 1,500,000) 7001
528
B ~ 200 7,972 26 s |
i ~ 300 1,035 17 fé% 300}
% ~ 400 528 15 Vi 200} ' 182 o
S
= ~ 500 87 10 E TSN | N | | | .
(mm) ~ 600 76 12 70} . 1
Outside ~ 700 182 10 D -50 43
Diameter @ a0l
of ~ 800 0 .2 ﬁDE 26
Compr- o 20F 7
cone ~ 900 13 s 5 )
Impeller ~1.000 0 2 o= 101 {0 /g 10 S
? 8
GO " 3 0
Total 9,923 " 155 * 5f
B M R0 M °l ) )
. No. of Companies 13 Zr
Which supplied Data I
*3 BRroThbkax - CvRThs, e d i
Every model is an exhaust turbine type supercharger. 0*100~200~300~400~500~~600'~700~800~900~lOOOTé?‘l
— otal
*4  FEFEHEEESEE 100 mm T HERIRT, ) ERBREAE ()
This shows total number of superchargers over 100 mm in Outside Diameter of Compressor Impeller
impeller diameter. 10 1987 - aldfaHE A4 P BRI OFXHK
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[THE 33RD ASME INTERNATIONAL GAS TURBINE
AND AEROENGINE CONGRESS AND EXPOSITION]
June5~9, 1988 Amsterdam, The Netherlands

WX )X b

AIRCRAFT

The Future of the Military Aircraft Gas Turbine Engine
B. KOFF, Pratt & Whitney, W. Palm Beach, FL
{Presentation without Publication)

XG 40 ~ Advanced Combat Engine Technology Demonstrator Programme
A. F. JARVIS, Rolis-Royce plc, Bristol, England
{ASME Paper No. 88-GT-300)

mas fngine Development Status
A. BARBOT, SNECMA, Moissy Cramayel, France
(Presentation without Pubfication)

A New Method of Modeling Underexpanded Exhaust Plumes for Wind
Tunnel Aerodynamic Testing
V. SALEMANN and J. M. WILLIAMS, Boeing Advanced Systems Co., Seattle, WA
(ASME Paper No. 88-GT-288)

Aircraft Engine Subjected to the Loss of a Fan Blade — Analytical and*
Experimentai Evaluation
A. S. RANGWALA, Cincinnati, OH
{ASME Paper No. 88-GT-169)

Navy V/STOL Engine Experience in Altitude Test Facility
W. H. CUNNINGHAM and J. F. BOYTOS, Naval Air Propulsion Center, Trenton, NJ
ASME Paper No. 88-GT-317)

Fiber Optics Based Jet Engine Augmenter Viewing System
P J. MURPHY, D. W. JONES and R. R. JONES, 1ll, Sverdrup Technology, Inc.,
Arnold AFB, TN
A. E. LENNERT, (Retired), Tullahoma, TN
(ASME Paper No. 88-GT-320)

Second Sourcing of a Jet Engine
J. HIX, Pratt & Whitney, W. Palm Beach, FL
(ASME Paper No. 88-GT-145)

Teaming for Major Systems Development: Paradox or Panacea?
J. BYRD, Allison Gas Turbine, Indianapolis, IN
P. HURLEY, Garrett Turbine Engine Co., Phoenix, AZ
{Presentation without Publication)
Teaming - A Case Study
S. D. WHITE, Textron Lycoming, Stratford, CT
R. A. WOLFE, Pratt & Whitney, W. Palm Beach, FL
(ASME Paper No. 88-GT-304)
Competitive Acquisition - What Makes Sense for Engines?
M. S. COALSON, Beavercreek, OH :
{ASME Paper No. 88-GT-309)
A New Model for DOD Procurement of Aircraft Gas Turbine Engines
H. D. STETSON, Pratt & Whitney, W. Palm Beach, FL
{Presentation without Publication)

Real Time Simulators for Use in Design of Integrated Flight/Propulsion
Controls . ) )
W. J. DAVIES, C. L. JONES and R. A. NOONAN, Pratt & Whitney, W. Palm
Beach, FL
(ASME Paper No. 88-GT-24)

Multivariable Turbofan Engine Control for Full Flight Envelope Operation
J. A. POLLEY, S. ADIBHATLA and P. J. HOFFMAN, G.E. Aircraft Engines,
Cincinnati, OH

(ASME Paper No. 88-GT-6)
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A Comparison of Engine Design Life Optimization Resuits Using Determi-
nistic and Probabilistic Life Prediction Techniques
E. J. REED, Pratt & Whitney, W. Palm Beach, FL
(ASME Paper No. 88-GT-259)

Calibration of CFD Methods for High Mach Number Aeroengine Flowtields
J. R. CHAWNER. G. S. SPRAGLE and R. J. MATUS, General Dynamics, Fort
Worth, TX

(ASME Paper No. 88-GT-199)

Weibull Analysis Techniques on a Desktop Computer
J. L. BYERS, Naval Air Development Center, Warminster, PA
(ASME Paper No. 88-GT-285)

NNEPEQ-Chemical Equilibrium Version of the Navy/NASA Engine
Program :
L. H. FISHBACH, NASA Lewis Research Center, Cleveland, OH
S. GORDON, Sanford Gordon Associates, Cleveland, OH
(ASME Paper No. 88-G6T-314)

F100-PW-229 Higher Thrust in Same Frame Size
B. L. KOFF, Pratt & Whitney, W. Palm Beach, FL
(ASME Paper No. 88-GT-312)

Development of the F404/RM12 for the JAS 39 Gripen
L. LARSSON, Volvo Fiygmotor AB, Troflhattan, Sweden
L. B. VENO, and W. J. DAUB, General Electric Co., Lynn, MA
: (ASME Paper No. 88-GT-305)
Development of the T406-AD-400 0il Scavenge System for the V-22
Aircraft
J. R. ARVIN, Allison Gas Turbine , Indianapolis, IN
(ASME Paper No. 88-GT-297)

Low Cost Rotary Wing Aircraft Propulsion System: RTM322
P. V. LANGDELL, Rolls-Royce, plc, Leavesden, England
{Presentation without Publication)
Benefits from improved Hot Section Technology
A. DENNIS, United Technologies Research Center, E. Hartford, CT
H. M. CRAIG, Pratt & Whitney, E. Hartford, CT
(Presentation without Publication)
{The papers in this session appear in bound volume, Order #1 00268)

NASA HOST Project Overview
D. E. SOKOLOWSKI, NASA Lewis Research Center, Cleveland, OH

Structural Analysis Methods Development for Turbine Hot Section
Components . o
R. L. THOMPSON, NASA Lewis Research Center, Cleveland, OH

Structural Analysis Applications
R.'L. McKNIGHT, General Electric Co., Evendale, OH

Fatigue Life Prediction Modeling for Turhine Hot Section Materials
G. R. HALFORD, T’ G. MEYER, R. S. NELSON, D. M. NISSLEY and G. A.
SWANSON, NASA Lewis Research Center, Cleveland, OH

Life Modeling of Thermal Barrier Coatings for Aircraft Gas Turbine
Engines
R. A. MILLER, NASA Lewis Research Center, Cleveland, OH

Advanced High Temperature instrumentation for Hot Section Research
Applications

D. R. ENGLUND and R. G. SEASHOLTZ, NASA Lewis Research Center, Cleveland,

OH .
Assessment, Development, and Application of Combustor Aerothermal
Models

J. D. HOLDEMAN and E. J. MULARZ, NASA Lewis Research Center, Cleveland,

OH

H. C. MONGIA, Allison Gas Turbine, Indianapoiis, IN

123 —
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Review and Assessment of the Database and Numerical Modeling for
Turbine Heat Transter
H. J. GLADDEN and R. J. SIMONEAU, NASA Lewis Research Center, Cleveland,
OH

Views on the Impact ot HOST
J. B. ESGAR, Sverdrup Technology, inc./NASA Lewis Research Center, Middieburg
Hts., OH
D. E. SOKOLOWSKI, NASA Lewis Research Center, Cleveland, OH
Energy Maneuverability and Engine Performance Requirements
M. J. CADDY and W. K. ARNOLD, Naval Air Development Center, Warminster, PA
(ASME Paper No. 88-GT-303)

A New Source of Lightweight, Compact Muitituel Power for Vehicular
Light Aircratt and Auxiliary Applications - The John Deere SCORE™
Engines
C. JONES, John Deere Technologies International, inc., Woodridge, NJ
(ASME Paper No. 88-GT-271)

Evaluation of Potential Engine Concepts for a High Aititude Long
Endurance Vehicie
E. J. KOWALSKI, Boeing Advanced Systems Company, Seattle, WA
(ASME Paper No. 88-GT-321)

A Vision for the Future - Federal Express
D. 0. BARBER, Federal Express, Memphis, TN
(Presentation without Pubiication)

Hypersonic Turbine Engine Concepts Study
D. ESSMAN, Air Force Wright Aeronautical Laboratory, Wright-Patterson AFB, OH
(Presentation without Publication)

Technical Approach for a Multipurpose Small Power Unit
R. G. THOMPSON, Sundstrand Turbomach, San Diego, CA
S. D. PARKER, Pratt & Whitney, W. Paim Beach, FL
(ASME Paper No. 88-GT-263)

The General Electric UDF™ - Resuits of the Proof of Concept Program
N. EPSTEIN, General Electric Co., Cincinnati, OH
(Presentation without Publication)

The CFM56 Engine Family An International Development
L. M. SPENCE, General Electric Co., Cincinnati, OH
G. SANGIS, SNECMA, Moissy-Cramayel, France
(ASME Paper No. 88-GT-296)

Developing the Rolls-Royce Tay

N. J. WILSON, Rolls-Royce plc, East Kilbride, Scotland
(ASME Paper No. 88-GT-302)

Design Aspect of Recent Developments in Rolls-Royce RB211-524

Powerplants
R. J. PARKES, Rolis-Royce pic, Derby, England

(ASME Paper No. 88-GT-301)

Further Aspects of the UK Engine Technology Demonstrator Programme
D. W. HUGHES and W. J. CHRISPIN, United Kingdom Ministry of Defence, London,
Engfand

(ASME Paper No. 88-GT-104)

Thermomechanical Advances for Small Gas Turbine Engines: Present

Capabilities and Future Direction in Gas Generator Designs
M. PROPEN, H. VOGEL and S. AKSOY, Textron Lycoming, Stratford, CT

(ASME Paper No. 88-GT-213)

Stratified Charge Rotary Engines for Aircraft
R. E. MOUNT and G. GUARDA, John Degre Technologies International, inc., Wood-
Ridge, NJ

(ASME Paper No. 88-GT-311)

Brushes as High Performance Gas Turbine Seals

J. G. FERGUSON, Rolis-Royce pic, Filton, Bristol, England
(ASME Paper No. 88-GT-182)

A UK Perspective on Engine Health Monitoring (EHM) Systems for Future

Technology Military Engines
N. A. BAIRSTO, United Kingdom Ministry of Defence, London, England

(ASME Paper No. 88-GT-148)

CERAMICS

Electron Microscopy Techniques for the Microstructural Characteriza-
tion of Silicon Nitride

K. N. SIEBEIN and R.L. YECKLEY, Norton Co., Northboro, MA
(ASME Paper No. 88-GT-184)
Whisker Orientation Measurements in Injection Molided Si;N4-SiC
Composites
J. T.NEIL and D.A. NORRIS, GTE Laboratories, Inc., Waltham, MA
(ASME Paper No. 88-GT-193)
Application of Electron Microscopy for the Analysis ot the Mechanical
Behavior of Advanced Ceramics
V. J. TENNERY, L. F ALLARD, and T. A. NOLAN, Oak Ridge National Laboratory,
Oak Ridge, TN -
M. H. RAWLINS, American Matrix Corporation, Knoxville, TN
(ASME Pagper No. 88-6T-72)
Microstructurai Effects on Fracture Toughness ot Polycrystailine Ceram-
ics in Combined Mode | and Mode il Loading
D. SINGH and D. K. SHETTY, University of Utah, Salt Lake City, UT
(ASME Paper No. 88-GT-208)

Effects of Subcritical Crack Growth on Fracture Toughness of Ceramics
Assessed in Chevron-Notched Three-Point Bend Tests
L. Y. CHAQ, D. SINGH and D.K. SHETTY, University of Utah, Salt Lake City, UT
(ASME Paper No. 88-GT-185)

Ceramics Reliability: Statistical Analysis of Multiaxial Failure Using the
Weibull Approach and the Muitiaxial Elemental Strength Model
J. LAMON, Battelle-Geneva Research Centres, Geneva, Switzertand
(ASME Paper No, 88-GT-147)

Design and Test of Non-Rotating Ceramic Gas Turbine Components
A. L. NEUBURGER and G. CARRIER, Pratt & Whitney Canada, Inc., Longueuil, PQ
Canada .
(ASME Paper No. 88-GT-146)
Ceramic Bearings for Use in Gas Turbine Engines
E. V. ZARETSKY, NASA Lewis Research Center, Cleveland, OH
(ASME Paper No. 88-GT-138)
Current Status and Future Trends in Turbine Application of Thermal
Barrier Coatings
K. D. SHEFFLER and D. K. GUPTA, Pratt & Whitney, E. Hartford, CT
(ASME Paper No. 88-GT-286)

Processing Aspects of Plasma Sprayed Ceramic Coatings
R. C. NOVAK, United Technologies Research Center, E. Hartford, CT
(ASME Paper No. 88-GT-289)

How to Achieve Strain Tolerant Thermal Barrier Coatings (TBC's) by
Means of Varying Spray Parameters
6. JOHNER and V. WILMS, Leybold AG, Hanau, FR Germany
K. K. SCHWEITZER, MTU Miinchen GmbH, Minchen, FR Germany
(ASME Paper No. 88-GT-313)

Porosity Determination of Thermal Barrier Coatings
M. VAN ROOOE, Solar Turbines, Inc., San Diego, CA
B. BEARDSLEY, Caterpillar, Inc., Peoria, IL
(ASME Paper No. 88-GT-278)
Thermatl Barrier Coating Life Prediction Mode! Development
T A.CRUSE and S. E. STEWART, Southwest Research Institute, San Antonio, TX
M. ORTIZ, Pratt & Whitney Aircraft, E. Hartford, CT
(ASME Paper No. 88-GT-284)

Material Property Measurements on Thermal Barrier Coatings
C. C. BERNOT, Monash University, Clayton, Australia
[ASME Paper No. 88-6T-277)
Thermal Barrier Goatings for Jet Engines
F.C. TORIZ, A. B. THAKKER and S. K. GUPTA, Rolis-Royce, Inc., Atfanta, GA
[ASME Paper No. 88-GT-279)

CLOSED CYCLES

New CGGT Plants for District Heating Using Advanced AFBC Technology
0. BELLOFATTO and A. PESSINA, Snamprogetti SpA, San Donato Milanese, Italy
(ASME Paper No. 88-6T-121)

The Design of a 3MW Kalina Cycle Experimental Plant
A.|. KALINA and H. M. LEIBOWITZ, AKT Systems, Inc., Hayward, CA
(ASME Paper No. 88-GT-140)

Thermodynamic Analysis of the Chemical Heat Pipe as a Closed Cycle Gas
Turbine
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F. OSTERLE, Carnegie Mellon University, Pittsburgh, PA
: (ASME Paper No. 88-GT-122)
Glosed Cycle Gas Turbine Potential for Submarine Propuision
C. F. McDONALD, GA Technologies, Inc., San Diego, CA
(ASME Paper No. 88-GT-126)

Predicting the Behavior of Solar Dynamic Closed Brayton Cycle Power
Conversion Systems
R. BONS, J. HANLON, S. SPENCER, Garrett Fluid Systems Co., Tempe, AZ
(ASME Paper No. 88-GT-195)

A Four-Year Investigation of Brayton Gycle Systems for Future French
Space Power Applications
Z. P. TILLIETTE, E. PROUST and F. CARRE, D.E.M.T./SERMA CEN-Saclay, Gif-
Sur-Yvette, Cedex, France )
(ASME Paper No. 88-GT-157)

Active Magnetic Bearings for Gas Turbomachinery in Closed Cycie Power
Plant Systems
C. F. McDONALD, GA Technologies, Inc.. San Diego, CA
(ASME Paper No. 88-GT-156)

COAL UTILIZATION

Performance Testing of HTHP Electrostatic Precipitator at NYU PFBC
Facility
R. RADHAKRISHNAN, PK. GOUNDER, S. KAVIDASS and V. ZAKKAY, New York
University, Westbury, NY
R. DELLEFIELD, U-S. Department of Energy, Morgantown, WV
(ASME Paper No. 88-GT-131)

Correlation Between Sodium Suifate Mass Transfer and Low Temperature
Hot Corrosion
R. K. AHLUWALIA and K. H. IM, Argonne National Laboratory, Argonne, iL
(ASME Paper No. 88-GT-133)

Flyash Adhesion in Simulated Coal-Fired Gas Turbine Environment
R. K. AHLUWALIA and K. H. IM, Argonne National Laboratory, Argonne, IL
R. A. WENGLARZ, Allison Gas Turbine, Indianapolis, IN

(ASME Paper No. 88-GT-135)

Effect of Coal Gonstituents on the Liquid-Assisted Capture of Impacting
Ash Particles in Direct Coal-Fired Gas Turhines
R. NAGARAJAN, West Virginia University, Morgantown, WV
R. J. ANDERSON, Department of Energy. Morgantown, WV
[ASME Paper No. 88-GT-192)
Coai Oxidation
S. RAJ, William Patterson College, Wayne, NJ
(ASME Paper No. 88-GT-238)
:.S. Department of Energy Coal-Fueled Gas Turhine Program: A Status
eport : )
J. W. BYAM, JR. and N. REKOS, Morgantown Energy Technology Center, DOE,
Morgantown, wWv
{ASME Paper No. 88-GT-86)

Coal-Fueled Aero-Derivative Gas Turhine: Design Approach
M. W. HORNER and P. E. SABLA, General Electric Company, Cincinnati, OH
S:G. KIMURA, General Electric Co., Schnectady, NY

(ASME Paper No. 88-6T-119)

Staged Combustion Evaluation of Low-Rank Coal Fuels
T. J. ROSFJORD, United Technologies Research Center, E. Hartford, CT
(ASME Paper No. 88-GT-91)
Coal-Fueled Gas Turhine Combustor Isiand Development
P. B. ROBERTS, R. T. LeCREN, L. H. COWELL, M. L. NOBLE and A. M. HASAN,
Solar Turbines Incorporated, San Diego, CA
(ASME Paper No. 88-GT-84)
Coal-Water Slurry Combustion in Gas Turbines
F W. STAUB,.S. G. KIMURA and C.L. SPIRO, General Electric Corporate Research
& Development, Schenectady, NY .
M. W. HORNER, Generai_Electric Co,, Cincinnati, OH
(ASME Paper No. 83-GT-94)
Turbomachinery Alloys Affected by Solid Particles
W. TABAKOFF, University of Cincinnati, Cincinnati, OH
(ASME Paper No. 88-GT-29§]

New Erosion Resistant Compressor Coatings
H. J. KOLKMAN, National Aerospace Laboratory NLR, Amsterdam, The

Netheriands (ASME Paper No. 88-GT-186)
Influence of Secondary Flow on Turbine Erosion
A. HAMED, University of Cincinnati, Cincinnati, OH
(ASME Paper No. 838-GT-264)

Advanced Research and Technology Development Fossil Energy
Materials Program s
R. JUDKINS and R. A. BRADLEY, Oak Ridge National Laboratory, Oak Ridge, TN
(ASME Paper No. 88-GT-234)

CONBUSTION AND FUELS

Scalar Characteristics of Combusting Flow in a Model Annular
Combustor
A. F. BICEN, M. SENDA and J. H. WHITELAW, Imperial College of Science &
Technology, London, England ) :
(ASME Paper No. 88-GT-14)

Flow in Liner Holes for Counter-Current Combustion Systems
N. ABUAF, General Electric Company, Schenectady, NY |
N. S. RASMUSSEN and L. C. SZEMA, General Electric Company, Evendale, OH
(ASME Paper No. 88-GT-158)

The Blowout of Turbulent Jet Flames in Co-Flowing Streams of Fuel-Air
Mixtures ‘
M. G. KIBRYA, G. A. KARIM and I. WIERZBA, University of Calgary, Calgary, AB,
Canada
(ASME Paper No. 88-GT-106)
A Detailed Characterization of the Velocity and Thermal Fields in a Model
Can Combustor with Wall Jet Injection
C. D. CAMERON, J. BROUWER, C. P. WOOD and G.S. SAMUELSEN, University of
Caiifornia, Irvine, CA
(ASME Paper No. 88-GT-26)

Lean Low Noy Primary Zones Using Radial Swirlers
H. S. ALKABIE, G. E. ANDREWS and N. T. AHMAD, University of Leeds, Leeds,
England
(ASME Paper No. 88-GT-245)
Fluid Dynamics of a Conical Flame Stabilizer
D. R. BALLAL, T. H. CHEN and W. J. SCHMOLL, University of Dayton, Dayton,
OH
(ASME Paper No. 88-GT-13)

An Experimental Data Base for the Computational Fluid Dynamics of
Combustors
R. E. CHARLES and G. S. SAMUELSEN, University of California, Irvine, CA
(ASME Paper No. 88-GT-25)

Numerical Correlation of Gas Turbine Combustor Ignition
F. P.LEE and T. R. KOBLISH, Textron-Turbo Components, Walled Lake, M
N. MARCHIONNA, Textron-Lycoming, Stratford, CT
(ASME Paper No. 88-GT-242)

Experimental and Analytical Study on Exit Radial Temperature Profile of
Experimental 2D Combustor

J. S. CHIN, Beijing Institute of Aeronautics and Astronautics, Beijing, China

‘ {Presentation without Publication) -

Application of Advanced Diagnostics to Airblast Injector Flows

J. B. McVEY, J. B. KENNEDY and S. RUSSELL, United Technologies Research

Center, E. Hartford, CT

(ASME Paper No. 88-GT-12)

Fuel Spray Evolution: Comparison of Experiment and CFD Simulation of
Nonevaporating Spray .
L. G. DODGE and J. A. SCHWALB, Southwest Research Institute, San Antonio, TX
{ASME Paper No. 88-GT-27)

Spray Characteristics of a Spill-Return Airblast Atomizer
X.F. DAl and A. H. LEFEBVRE, Purdue University, W. Lafayette, IN
J. ROLLBUHLER, NASA Lewis Research Center, Cleveland, OH
(ASME Paper No. 88-GT-7)
Evaporation of Fuel Dropiets in Turbulent Combustor Flow
S. WITTIG, W. KLAUSMANN, B. NOLL and J. HIMMELSBACH, Universitat
Karlsruhe, Karlsruhe, FR Germany
(ASME Paper No. 88-GT-107)
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Air Flow Performance of Air Swirlers for Gas Turbine Fuel Nozzles
C. A. MARTIN, Parker Hannifin Corp., Cleveland, OH
(ASME Paper No. 88-GT-108)

U.S. Air Force Aviation Fuels: New Directions/Bold Challenges
T. A. JACKSON, AFWAL/POSF, Wright-Patterson AFB, OH
(Presentation without Publication)

The Performance of a Surrogate Blend in Simulating the Sooting Behavior
of a Practical, Distillate JP-4
C. P WOOD and G. S. SAMUELSEN, University of California, lrvine, CA
(ASME Paper No. 88-GT-194)

Effect of Molecular Structure on Soot Formation Characteristics of
Aviation Turbine Fuels
0. L. GULDER and B. GLAVINCEVSKI, National Research Council of Canada,
Ottawa, ON, Canada
S. DAS, Indian Institute of Petroieum, Dehradun, India
(ASME Paper No. 88-GT-21})

Flame Speeds in Fuel Sprays with Hydrogen Addition
G. A. RICHARDS, P. E. SOJKA and A. H. LEFEBVRE, Purdue University, W.
Lafayette, IN
(ASME Paper No. 88-GT-20}

An Emissions Database for U.S. Navy and Air Force Aircraft Engines
H. B. FAULKNER and M. PLATT, Northern Research & Engineering Corp., Woburn,
MA
A. F. KLARMAN, Naval Air Propulsion Center, Trenton, NJ
M. D. SMITH, Air Force Engineering & Services Center, Tyndall AFB, FL
(ASME Paper No. 88-GT-129)

Dutch Legistation in NOy Emission Standards Applicable to Gas Turbines
in Cogeneration Plants
L. F. L. M. BOUSARDT, Vereniging Krachtwerktuigen, Amersfoort, The Netherlands
(ASME Paper No. 88-GT-116)

Low NOy Primary Zones Using Jet Mixing Shear Layer Combustion
U. S. A. HUSSAIN, G. E. ANDREWS, W. G. CHEUNG and A. R. SHAHABAD!,
University of Leeds, Leeds, England
[ASME Paper No. 88-GT-308)

Notes on the Occurrence and Determination of Carbon Within Gas Turhine
Combustors
J. ODGERS and E. R. MAGNAN, Laval University, Quebec PQ, Canada
[ASME Paper No. 88-GT-164)

Gas Turbine Regulations: Summary by the ASME Gas Turbine Institute’s
Legislative and Regulatory Affairs Committee
J. M. VAUGHT, Allison Gas Turbine, indianapolis, IN
J. C. SOLT, Solar Turbines Incorporated, San Diego, CA
(Presentation without Publication)

Application of Laser Velocimetry for Characterization of Confined
Swirling Flow
A. S. NEJAD and S. C. FAVALORO, Aero Propulsion Laboratory, Wright-Patterson
AFB, OH
S. P VANKA, Argonne National Laboratory, Argonne, IL
M. SAMIMY and C. A. LANGENFELD, Chio State University, Columbus, OH
{ASME Paper No. 88-GT-159)

Laser Diagnostics for Gas Turbine Combustion Research
D. R. BALLAL, T. H. CHEN and W. J. SCHMOLL, University of Dayton, Dayton,
OH
(ASME Paper No. 88-GT-128)

Diagnostics Development for Spray Characterization in Compiex Turbu-
lent Flows B
W.D. BACHALO, A. B. de fa ROSA and R. C. RUDOFF, Aerometrics, Inc., Mountain
View, CA '
(ASME Paper No. 88-6T-241)

Thin-Film Pyrometry: A Novel Thermometric Technique for Combusting
Flows
L. P. GOSS, V. VILIMPOC, B. SARKA and W. F LYNN, Systems Research
Laboratories, Division of Arvin/Calspan, Dayton, OH
(ASME Paper No. 88-GT-28)

Large Angle Intensity Ratioing for the Measurement of Particle Size in a
Combustor Environment
C. P.WOOD, B. A. AULT and G. S. SAMUELSEN, University of California, lrvine,
CA
(Presentation without Publication)

Combustor and Seal System for a Water Piston Propuisor
R.T. LeCREN and R. £. GILDERSLEEVE, Sotar Turbines Incorporated, San Diego,
CA
R. A. SWANEK, David Taylor Naval Ship Research Center, Bethesda, MD
(ASME Paper No. 88-GT-272)

The Feasibility, from an Installational Viewpoint, of Gas-Turbine
Pressure-Gain Combustors
J. A. G KENTFIELD, University of Calgary, Calgary, AB, Canada
(ASME Paper No. 88-GT-181)

A Methanol/0xygen Burning Combustor for an Aircraft Auxiliary Emer-
gency Power Unit
E. CARR and H. TODD, Lucas Aerospace Ltd., Burnley, England
(ASME Paper No. 88-GT-236)

Ongoing Development of a Gas Turbine Combustion System for Gaseous
Fuels with a Wide Range of Wobbe Index Values
V. M. S00D, Solar Turbines Incorporated, San Diego, CA
(ASME Paper No. 88-GT-109)

Development Test of a Small Aero-Derived Gas Turhine Combustor for
Medium Btu Gaseous Fuel
H. F. WANG and G. LIU, Beijing Institute of Aeronautics and Astronautics, Beijing,
China .
(ASME Paper No. 88-GT-165)

CONTROLS AND DIAGNOSTICS

Fauit Diagnosis of Gas Turhine Engines from Transient Data
G. L. MERRINGTON, Aeronautical Research Laboratory, Defense Science and
Technology Organization, Melbourne, Australia
(ASME Paper No. 83-GT-209)

Transient Performance Trending for a Turbofan Engine
J. R. HENRY, Canadian Forces, Trenton, ON, Canada
W. C. MOFFATT, Royal Military College of Canada, Kingston, ON, Canada
(ASME Paper No. 88-GT-222)

An Investigation of Component Deterioration in Gas Turhines Using
Transient Performance Simulation
M. F. WHITE, University of Trondheim, Trondheim, Norway
{ASME Paper No. 88-GT-258)
Recent Advances in Engine Health Management
K. PIPE and C. FISHER, Stewart Hughes Ltd., Southampton, Hampshire, England
(ASME Paper No. 88-GT-257)

Linear State Variable Dynamic Model and Estimator Design for Allison

T406 Gas Turbine Engine
S. V. RAO and D. MOELLENHOFF, University of Missouri-Rolla, Rolla, MO
J. A. JAEGER, Allison Gas Turbine, Indianapelis, IN
(ASME Paper No. 88-GT-239)

Precision Error in a Turbofan Engine Monitoring System
W. C. MOFFATT and J. R. HENRY, Royal Military Coilege of Canada, Kingston, ON,
Canada
{ASME Paper No. 88-6T-229)

Operating Characteristics of Heavy-Duty Gas Turbines in Utility Service
W. 1. ROWEN, General Electric Co., Schenectady, NY
{ASME Paper No. 88-GT-150] .
Real Time Neutron Radiography Applications in Gas Turbine and Internal
Combustion Engine Technology
J. T. LINDSAY and C. W. KAUFFMAN, University of Michigan, Ann Arbor, Mi
{ASME Paner Nn. RR.6T.214)
Helicopter Heaith Monitoring from Engine to Rotor )
J. F MARRIQTT and J. F. M. KAYE, Hawker Siddeley Dynamics Engineering Ltd.,
Welwyn Garden City, Hertfordshire, England
(ASME Paper No. 88-6GT-227)

Rolling Element Bearing Monitoring and Diagnostics Techniques
R. G. HARKER and J. L. SANDY, Bently Nevada Corp., Minden, NV
(ASME Paper No. 88-GT-212)

Assessment of Gas Turhine Vibration Monitoring
A. LIFSON, and A. J. SMALLEY, Southwest Research Institute, San Antonio, TX
G. H. QUENTIN, Electric Power Research Institute, Palo Alto, CA
C. L. KNAUF, JR., Port Jefferson, NY
(ASME Paper No. 88-GT-204)
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ELECTRIC UTILITIES
AND CONGENERATION

Decentralized Control and Automation of Gas Turbine and Combined-
Cycle Power Plants
K. W. BLUHM, J. S. JOYCE, and A. LEEMBURG, Kraftwerk Union AG (Siemens
AG), Erfangen, FR Germany
(ASME Paper No. 88-GT-221)

A New 150 MW High Efficiency Heavy-Duty Combustion Turbine
A.J.SCALZO, L. D. McLAURIN and G. S. HOWARD, Westinghouse Electric Corp.,
Orando, FL
Y. MORI, H. HIURA and T. SATO, Mitsubishi Heavy ind., Tokyo and Takasago,
Japan

(ASME Paper No. 88-GT-162)

On the Optimal Location and Number of Intercoolers in a Real Compres-

sion Process
P. VADASZ, J. PUGATSCH and D. WEINER, Israel Electric Corp., Ltd., Haifa, Israel

(ASME Paper No. 88-GT-44)

Design Possibilities and Performance of Combined Cycle Operation of

Converted Steam Power Plants
M. J. J. LINNEMEIJER and J. P. VAN BUIJTENEN, Stork Boilers, Hengelo, The
Netherlands

(ASME Paper No. 88-GT-178)

Design of a 5S0OMW Pilot Plant for a High Efficiency Steam Cycle
E. PERZ and H. JERICHA, Graz University of Technology, Graz, Austria
G. GASTEIGER and P. STEINRUCK, Simmering Graz Pauker AG, Vienna, Austria
0. MADER, Elin Union AG, Vienna, Austria
(ASME Paper No. 88-GT-154)

Development of Kot Addu Combined Cycle Power Station, Pakistan
B. HERRMANN, E. W. BAKER and D. GREGOR, Lahmeyer international GmbH,
Frankfurt, FR Germany
(Presentation without Publication)

HEAT TRANSFER

A Procedure to Reduce the Effects of Variable Fluid Temperatures in the

Fiow Direction: Application to the Design ol a Rotary Regenerator
T. P LEWANDOWSKI and T. T. YANG, Clemson University, Clemson, SC
(ASME Paper No. 88-GT-130)

An Experimental and Numerical Investigation of Near Cooling Hole Heat
Fluxes on a Film Cooled Turhine Blade
C. CAMCI, Pennsylvania State University, University Park, PA
(ASME Paper No. 88-GT-9)
Development of a Thermal and Structural Analysis Procedure for Cooled
Radial Turhines
G. N. KUMAR, Sverdrup Technology, Inc., Middieburg Heights, OH
R. G. DeANNA, NASA Lewis Research Center, Cleveland, OH
(ASME Paper No. 88-GT-18)
Heat Transler, Pressure Drop, and Mass Flow Rate in Pin Fin Channels
with Long and Short Trailing Edge Ejection Holes )
S. C. LAU, J. C. HAN and T. BATTEN, Texas A&M University, College Station, TX
{ASME Paper No. 88-GT-42)

Gas Turhine Studies at Oxford, 1969 - 1987
T. V. JONES, University of Oxford, Oxford, England
(ASME Paper No. 83-6T-112)

Phase-Resoived Heat-Flux Measurements on the Blade of a Full-Scaie
Rotating Turhine
M. G. DUNN and P. J. SEYMOUR, Caispan Advanced Technology Center, Buffalo,
NY
W. K. GEORGE and S. H. WOODWARD, State University of New York, Buffalo, NY
R. E. CHUPP, Teledyne CAE, Toledo, OH
(ASME Paper No. 88-GT-173)

Fully Scaled Transonic Turbine Rotor Heat Transfer Measurements
G. R. GUENETTE, A. H. EPSTEIN, M. B. GILES and R. HAIMES, Massachusetts
Institute of Technology, Cambridge, MA
R. J. G. NORTON, Rolis-Royce, inc., Atlanta, GA
(ASME Paper No. 88-GT-171)
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Surface Heat Transfer Fluctuations on a Turbine Rotor Blade Due to
Upstream Shock Wave Passing
A. B. JOHNSON, M. J. RIGBY, M. L. G. OLDFIELD and R. W. AINSWORTH,
University of Oxford, Oxford, England
M. J. OLIVER, Rolls-Royce pic, Derby, Engiand
(ASME Paper No. 88-GT-172)
Measurement and Modelling of the Gas Turbine Blade Transition Process
as Distributed by Wakes
J. E. LaGRAFF, Syracuse University, Syracuse, NY
D. A. ASHWORTH, Rolls-Royce pic, Derby, England
D. L. SCHULTZ, Oxford University, Oxford, England
(ASME Paper No. 88-GT-232)
The Effects of Turbulence and Stator/Rotor Interactions on Turbine Heat
Transfer Part | - Design Operating Conditions
M. F. BLAIR, R. P.DRING and H. D. JOSLYN, United Technologies Research Center,
E. Hartford, CT
(ASME Paper No. 88-GT-125)
The Effects of Turbulence and Stator/Rotor Interactions on Turbine Heat
Transfer Part Il - Effects of Reynolds Number and Incidence
M. F. BLAIR, R. P. DRING and H. D. JOSLYN, United Technologies Research Center,
E. Hartford, CT
(ASME Paper No. 88-GT-5)
Developments in Instrumentation and Processing for Transient Heat
Transfer Measurement in a Full Stage Model Turbine
R. W. AINSWORTH, J. ALLEN, M. R. D. DAVIES, J. E. DOORLY, C. J. P. FORTH,
M. A. HILDITCH, M. L. G. OLDFIELD and A. G. SHEARD, University of Oxford,
Oxtord, Engtand
(ASME Paper No. 88-GT-11)
A Transient Facility for the Study of the Thermofluid-dynamics of a Full
Stage Turbine Under Engine Representative Conditions
R. W. AINSWORTH, D. L. SCHULTZ, M. R. D. DAVIES, C. J. P FORTH, M. A.
HILDITCH, M. L. G. OLDFIELD, and A. G. SHEARD, University of Oxford, Oxford,
England
(ASME Paper No. 88-GT-144)
The Effect of Unsteady Compression and Expansion Waves on a
Compressible Boundary Layer
D. E. WILSON and MICHAEL R. SHELLER, University of Texas at Austin,
Austin, TX
(ASME Paper No. 88-GT-117)
Aeradynamic and Heat Transfer Measurements on a Transonic Nozzie
Guide Vane
E. T WEDLAKE, A. J. BROOKS and S. P HARASGAMA, Royal Aircraft
Establishment, Pystock, Farnborough, Hampshire, England
(ASME Paper No. 88-GT-10)

Stability of a Laminar Boundary Layer Flowing Along a Concave Surface
M. V. FINNIS and A. BROWN, Royal Military College of Science, Shrivenham,
Swindon, Wiltshire, England )

(ASME Paper No. 88-GT-40)

Heat Transfer Visualization and Measurement in Unstable Concave - Wail

Laminar Boundary Layers
R.1. CRANE and J. SABZVARI, Imperial College of Science & Technology, London,
England

(ASME Paper No. 88-GT-36)

Gas Turbine Heat Transfer with Alternate Cooling Fluids
N. ABUAF, General Electric Company, Schenectady, NY
A. COHN, Electric Power Research Institute, Palo Alto, CA

(ASME Paper No. 88-6T-16)

The Influence of a Mainstream Thermal Boundary Layer on Film

Effectiveness
D. E. PAXSON and R. E. MAYLE, Rensselaer Polytechnic Institute, Troy, NY

{ASME Paper No. 88-6T-17)

The Use of Foreign Gas to Simulate the Effects of Density Ratios in Film-

Cooling
A.J. H. TEEKARAM, C. J. P. FORTH and T. V. JONES, University of Oxford, Oxford,
England

{ASME Paper No. 88-6T-37)

Detailed Heat Transfer Measurements Near and Within the Entrance of a

Film Cooling Hole
A. R. BYERLEY, P. T. IRELAND and T. V. JONES, University of Oxford, Oxford,
England
S. A. ASHTON, Rolls-Royce plc, Bristol, England

{ASME Paper No. 88-GT-155)
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Effects of Free Stream Turbulence from a Circular Wall Jet on a Flat Plate
Heat Transfer and Boundary Layer Flow
R. MacMULLIN, and W. ELROD, AFIT/ENY, Wright-Patterson AFB, OH
R. RIVIR, Aero Propulsion Laboratory, Wright-Patterson AFB, OH
(ASME Paper No. 88-GT-183)

Etfects of Free-Stream Turbulence and Wake Characteristics on the Heat
Transier Along a Cooled Turbine Blade
S. WITTIG, A. SCHULZ, K. DULLENKOPF and J. FAIRBANK, Universitaet of
Karlsruhe, Karlsruhe, FR Germany
(ASME Paper No. 88-GT-179)

The Influence of Turbine Clearance Gap Leakage on Passage Velocity and
Heat Transfer Near Blade Tips, Part I: Sink Flow Effects on Blade Pressure
Side
D. METZGER, Arizona State University, Tempe, AZ
K. RUED, MTU Motoren-und Turbinen-Union GMBH, Minchen, FR Germany
(ASME Paper No. 88-GT-98)

The iInfluence of Turhine Clearance Gap Leakage on Passage Velocity and
Heat Transfer Near Blade Tips, Part Il: Source Flow Effects on Blade
Suction Sides
K. RUED, MTU Motoren-und Turbinen-Union GMBH, Miinchen, FR Germany
D. METZGER, Arizona State University, Tempe, AZ
(ASME Paper No. 88-GT-99)

Stagnation Point and Surface Heat Transfer for a Turbine Stage:
#rediction and Comparison with Data
D. B. TAULBEE, L. TRAN, State University of New York at Buffalo, Buffaio, NY
M. G. DUNN, Caispan Advanced Technology Center, Buffalo, NY
(ASME Paper No. 88-GT-30)
Yhe Two Dimensional Behavior of Film Cooling Jets on Concave Surfaces
S. G. SCHWARZ, Tulane University, New Orleans, LA
R. J. GOLDSTEIN, University of Minnesota, Minneapolis, MN
(ASME Paper No. 88-GT-161)

Hydredynamic Measurements of Jets in Crossflow for Gas Turbine Film

Cooling Application
[ R. PIETRZYK, D. G. BOGARD and M. E. CRAWFORD, University of Texas at
Austin, Austin, TX

(ASME Paper No. 88-GT-174)

Effects of Embedded Vortices on Film-Cooled Turbulent Boundary Layers
P M. LIGRANI, A. ORTIZ, S. L. JOSEPH and D. L. EVANS, Naval Postgraduate
School, Monterey, CA

: (ASME Paper No. 88-GT-170)

Full Coverage Impingement Heat Transfer: Cooling Effectiveness

R.A. A. ABDUL HUSSAIN, G. E. ANDREWS, A. A.ASERE and C. K. W. NDIEMA,

University of Leeds, Leeds, England
(ASME Paper No. 88-GT-270)

impingement/Effusion Cooling: Overall Wall Heat Transfer
G. E. ANDREWS, A. A. ASERE, C. I. HUSSAIN, M. C. MKPADI and A. NAZERI
University of Leeds, Leeds, England
{ASME Paper No. 88-GT-290)
The Eifects of an Excited Impinging Jet on the Local Heat Transfer
Coetticient of Aircraft Turbine Blades
P J. DISIMILE and D. M: PAULE, University of Cincinnati, Cincinnati, OH
(ASME Paper No. 88-GT-66)
& Gomparison of the Transient and Heated-Coating Methods for the
Maasurement of Local Heat Transfer Coefficients on a Pin Fin
J. 'W. BAUGHN and N. SANIE!, University of California at Davis, Davis, CA
P T IRELAND and T. V. JONES, Oxford University, Oxford, England
(ASME Paper No. 88-GT-180)

Study of the Convective Heat Transfer in Rotating Coolant Channel
J. GUIDEZ, ONERA, Chatitlon Cedex, France
(ASME Paper No. 88-GT-35)
Feasurements of Turbulent Heat Transfer on the Leading and Trailing
Surfaces of a Square Duct Rotating About an Orthogonal Axis
W. D. MORRIS and R. SALEMI, University College of Swansea, Slngleton Park
Swansea, England
&. P HARASGAMA, Royal Arrcraft Establishment, Pyestock Farnborough, Hants
England
(ASME Paper No. 88-GT-I 14)

INDUSTRIAL AND CONGENERATION

The Modernization of a 1965 MS5001 Gas Turbine: New Life For An
Old Unit

Download service for the GTSJ member of ID , via 216.73.216.213, 2025/12;14.

C. M. GRONDAHL, General Electric Co., Schenectady, NY
R. D. LINNELL, General Electric Co., Harahan, LA
T. J. MARTIN, Texaco USA, Convent, LA

(ASME Paper No. 88-GT-143)

World’s First Full STIG™ LMS000 Instalied at Simpson Paper Company
D. A. KOLP, Energy Services, Inc., Farmington, CT
D. J. MOELLER, Simpson Paper Co., Anderson, CA
(ASME Paper No. 88-GT-198)

Experience ~ Cogeneration, Lyondell Plant (Houston, TX)
D. W. LEFFLER, Power Systems Engineering, Houston, TX
(Presentation without Publication)

Design & Layout of Emsland Plant - Economic Etfect
A. HARMS -and SCHMITT-WITTROCK, VEW, Dortmund, FR Germany
(Presentation without Publication)

Gas Turbine Cogeneration in the Netherlands
J. L. KLE!, Projectbureau Warmiekracht, Utrecht, Netherlands
(Presentation without Publication)

Steam Injection of Frame 5 Gas Turbines for Power Augmentation in
Cogeneration Service
D. A. LITTLE, Liburdi Engineering Intemational Corporation, Hamilton, ON, Canada
J. P. RIVES, Rhone-Ponlenc Chimie, Usine du Pont-de-Claix, France
{ASME Paper No. 88-GT-51)

The Theory and Gperation of Evaporative Coolers for Industrial Gas
Turbine Installations
R. S. JOHNSON, SR., Solar Turbines Incorporated, San Diego, CA
(ASME Paper No. 83-GT-41)

Total Corrosion Control for Industrial Gas Turbines: Airborne Contami-
nants and Their Impact on Air/Fuel/Water Management
L. L. HSU, Sofar Turbines incorporated, San Diego, CA
(ASME Paper No. 88-GT-65)

Review of Design Parameters in Gas Turbines for the Prospective User
R. E. DUNDAS, Factory Mutual Research, Norwood, MA
(ASME Paper No. 88-GT-23)

Design for the 145MW Blast Furnace Gas Firing Gas Turbine Combined
Cycle Plant
H. TAKANO, Kawasaki Steel Corporation, Chiba City, Japan
Y. KITAUCH! and H. HIURA, Mitsubishi Heavy Industries, Ltd., Takasago City,
Japan
(ASME Paper No. 88-GT-97)

Industrial Gas Turbines with Subatmospheric Expansion
D. P. GEORGIOU, University of Patras, Rion-Patras, Greece
(ASME Paper No. 88-GT-88)

Performance Levels Obtainable from Steam-Gas Turbine Combined
Cycles
G. NEGR! di MONTENEGRO, R. BETTOCCH!, G. CANTORE, G. NALDI, Universita
degli Studi di Bologna, Bologna, Italy
(ASME Paper No. 88-GT-48)

Gas Turbine Heat Recovery Steam Generators for Combined Cycles,
Natural or Forced Circulation Considerations
A. PASHA, Henry Vogt Machine Co., Louisville, KY
(ASME Paper No. 88-GT-142)

Developmental Testing of a Heat Recovery Module for Industrial
Cugeneratmn
K. 0. SMITH, Sofar Turbines Incorporated San Diego, CA
(ASME Paper No. 88-GT-50)

An Indirectly Fired Gas Turbine Cogeneration Plant Utmzmg Sawdust as
a Fuel
R. L. EVANS, University of British Columbla Vancouver, B.C., Canada
M.'S. SINCLAIR, G. A. CONSTABLE and.T. HALEWOOD, Canadian Resourcecon
(1983) Ltd., Vancouver, B.C., Canada
(ASME Paper No. 88-GT-52)

Two Case Studies of Cogeneration in India .
S. K. SHOME and P. K. GANGULY, Development Consultants Private, Ltd.,
Calcutta, India
(ASME Paper No. 88-GT-167)

Experience with Supplementary Combustion Systems to Maximize Steam
Production in Gas Turbine Cogeneration Plants
J. C. BACKLUND and E. E. FIORENZA, Coen Company, Inc. , Burlingame, CA
(ASME Paper No. 88-GT-318) -
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MANUFACTURING MATERIAL
AND METALLURGE

The Etfects of Gas Velocity and of Temperature on the Oxidative
Response of Selected Sheet Superalloys
J. V. WRIGHT and J. R. LEADER, Lucas Aerospace Limited, Burnley, Lancashire,
England
(ASME Paper No. 88-GT-281)

Austenitic High-Performance Materials for Non-Rotating Components in
Stationary Gas Turbines
K. DREFAHL, Metallgeselischaft AG, Frankfurt, FR Germany
F. HOFMANN, Vereinite Deutsche Metallwerke AG, Werdohi, FR Germany
(ASME Paper No. 88-GT-307)

Fiber Metal Acoustic Material for Gas Turbine Exhaust Environments
M. S. BEATON, Brunswick Corporation, Deland, FL
(ASME Paper No. 88-GT-175)

Laser: A Gas Turbine Combustor Manufacturing Tool
J. T. FEELEY, Laser Fare Ltd., Inc., Smithfield, RI
E. J. SWEET, Trumbull, CT
(ASME Paper No. 88-GT-267)

Hot Corrosion Resistance of Superalioy Coatings - Part | (Blades)
P. DEB, Aptech, Sunnyvale, CA
W. HALNAN, Airco Edwards, Berkeley, CA
D. BOONE, Boone & Associates, Walnut Creek, CA
(Presentation without Publication)

Hot Corrosion Resistance of Superalioy Coatings - Part Il (Vanes)
P. DEB, Aptech, Sunnyvale, CA
W. HALNAN, Airco Edwards, Berkeley, CA
D. BOONE, Boone & Associates, Wainut Creek, CA
(Presentation without Publication)

Rejuvenation of Superalloys
C. V. PIETERSEN, Elbar, Lomm, The Nethertands
' (Presentation without Publication)
The Reverse Coat Process
G. MARIJNISSEN, Elbar BV, Lomm, The Netherlands
B. DOZIER, Vac-Hyd Interturbine, Grand Prairie, TX
(Presentation without Publication)

MARINE

Innovative Concepts for Auxiliary Power Generation on USN Ships
T. L. BOWEN, David Taylor Naval Ship Research & Development Center,
Annapolis, MD
J. C. NESS, Naval Sea Systems Command, Washington, D.C.
(ASME Paper No. 88-GT-115)

Gas Turbine Systems for Worid Navy Ships
E. F. BRADY, Ingalis Shipbuilding, Inc., Pascagoula, MS
(ASME Paper No. 88-GT-166)

Suppressing the Infra-red Signatures of Marine Gas Turbines
A. M. BIRK, Queens University, Kingston, ON, Canada
W. R. DAVIS, W. R. Davis Engineering Ltd., Ottawa, ON, Canada
(ASME Paper No. 88-GT-3)

A New Concept of High Performance Marine Reversing Reduction Gears
D. J. FOLENTA, Transmission Technology, Inc., Fairfield, NJ
(ASME Paper No. 88-GT-274)
Use of Control Feedback Theory to Understand Other Oscillations
K. J. RUMFORD and R. ANDREJCZYK, Textron Lycoming, Stratford, CT
(ASME Paper No. 88-GT-81)

Linear Modeling of a Marine Gas Turbine Power Plant
D. L. SMITH, Naval Postgraduate School, Monterey, CA
(ASME Paper No. 88-GT-71)

Health Monitoring of Variable Geometry Gas Turbines for the Canadian
Navy
D. E. MUIR, GasTops Ltd., Ottawa, ON, Canada
H. 1. H. SARAVANAMUTTOO, Carleton University/GasTops Ltd., Ottawa, ON,
Canada
D. J. MARSHALL, Canadian Forces, Ottawa, ON, Canada
(ASME Paper No. 88-6T-77)

A Marine Gas Turbine RMA Data Program
D. H. CONWAY and A. R. POH, Naval Ship Systems

Philadelphia, PA

Engineering Station,

(Presentation without Publication)

Gas Turbine Systems Training in the U.S. Navy: A Retrospective Analysis
J. DACHOS, P. TOBARA and B. ULOZAS, Naval Ship Systems Engineering Station,
Philadelphia, PA

(ASME Paper No. 88-GT-215)

Gas Turbine Training in the Royal Navy
J. T MEADOWS, Royal Naval Marine Engineering School, Gosport, England
(ASME Paper No. 88-GT-240)

Management of Marine Gas Turbines within the Royal Netheriands Navy
G. A. K. CROMMELIN, Royal Netherlands Navy, Tsjaikorskylaan, The Netherlands
J. C. KOOL, Royal Netherlands Navy, Gouda, The Netherlands

(ASME Paper No. 88-GT-280)

Salt Ingestion Test of the AGT 1500 Recuperated Automotive Gas Turbine
T M. BODMAN and T. P PRIORE. Naval Ship Systems Engineering Station,
Philadelphia, PA

(ASME Paper No. 88-GT-196)

1000 Hour Qualification Test of the Textron Lycoming TF40B Marine Gas
Turbine Engine for the U.S. Navy LCAC Craft
M. J. ZOCCOLI, Textron Lycoming, Stratford, CT
{ASME Paper No. 88-GT-177)

A New Approach to Evaluating the Inservice Performance of Marine Gas
Turbine Air Filters
J. S. HOBDAY and J. HAVILL, Royal Aircraft Establishment, Pyestock, Farnsbo-
rough, Hampshire, England
(ASME Paper No. 88-GT-268)

PIPELINES AND APPLICATIONS

Gas Turbine Reliability: How? How Much? Where?
H. D. LENZ, Cooper Industries, En-Tronic Controls, Mount Vernon, OH
H. W. HILL, JR., Ohio University, Athens, OH
(ASME Paper No. 88-GT-315)

A Method of Evaluating Life Cycle Costs of industrial Gas Turbines
R. B. SPECTOR, General Electric Co., Cincinnati, OH
(ASME Paper No. 88-GT-324)

Predicting Gas Turbine Performance Degradation Due to Compressor
Fouling Using Computer Simulation Techniques
G. F. AKER, TransCanada PipeLines, Toronto, ON Canada
H. 1. H. SARAVANAMUTTOO, Carleton University, Ottawa, ON Canada
(ASME Paper No. 88-GT-206)

Industriai Aeroderivative Gas Turbine Beneficiary of Testing
R. PACE, General Electric Company, Cincinnati, OH
{Presentation without Publication)
Operating Experience with Type H Industrial Gas Turbines on North
Sea Platforms
J. P CULLEN, Phitlips Petroleum Company Norway, Tananger, Norway
(ASME Paper No. 88-6T-247)

Efficiency Enhancement of a Pipeline Turbocompressor with a Gas/
Steam Combined Cycle
V. COCCHI and V. MEZZEDIMI, Nuovo Pignone, Florence, Italy
M. PUCCI, Turbo Tecnica, Florence, Italy
G. VITALI, SNAM, Milan, Italy
(ASME Paper No. 88-GT-250)

Gas Turbine Application Over Thirty Years in a Middle East 0il Produc-
tion Facility :
P.J. NORRIS and J. CUNNINGHAM, Kuwait Oil Company, Ahmadi, Kuwait
(ASME Paper No. 88-GT-249)

The PGT-10 Heavy Duty 10MW Gas Turbine
R. GUSSO, E. BENVENUTI, D. BIANCHI and D. SABELLA, Nuovo Pignone,
S.p.A., Florence, Italy
(ASME Paper No. 88-GT-319)
High Operation Flexibility and Reliability by Multi-Unit Compressor
Arrangement for Gas Storage Applications
H. NEUBURG, OMV Gasdepartment, Auersthal, Austria
K. D. SCHMIDT, Solar Turbines Overseas, Bruxelles, Belgium
(ASME Paper No. 88-GT-230)
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Increasing the Capacity Factors of Base Load Generating Facilities by
Storage of Electrical Energy in Aquifers as Compressed Air
R. L. LONGARDNER, Longardner & Assoc., Inc., indianapolis, IN
A. VISNESKY, Central Ill. Public Service Co., Springfield, IL
J. R. STROTHER, Allison Gas Turbines, Indianapolis, IN
(ASME Paper No. 88-GT-283)

Turbo Expanders for Energy Recovery; Design and Installation of a 250
Kw Unit
A. CLEVELAND, GE.S. Ltd., Calgary, Canada
(ASME Paper No. 88-GT-266)

Gas Turbine Driven Reciprocating Compressors for a Natural Gas Storage
Plant
M. URBAN and H. ANDREE, Pipeline Engineering GmbH, Essen, F.R. Germany
(ASME Paper No. 88-GT-322)

STRUCTURES AND DYNAMICS

Fluid Induced Rotordynamic Instability in Rotary Atomizers
J. COLDING-JORGENSEN, Technical University of Denmark, Lyngby, Denmark
(ASME Paper No. 88-GT-200)

Impact Excitation Tests to Determine the Influence Coefficients for
Balancing Lightly Damped Rotors
J. TONNESEN and J. W. LUND, Technical University of Denmark, Lyngby, Denmark
(ASME Paper No. 88-GT-75)

Active Control of Transient Rotordynamic Vibration by Optimal Control
Methods
A. B. PALAZZOLO, R. R. LIU and R. M. ALEXANDER, Texas A&M University,
Cotlege Station, TX
A. F KASCAK, NASA Lewis Research Center, Cleveland, OH
(ASME Paper No. 88-GT-73)

The 0il Free Shaft Line .
B. WAGNER, Societe de Mecanique Magnetique-S2M, St. Marcel, France
(ASME Paper No. 88-GT-168)

The Effect of Anistrapic Support on Rotor Instability Due to Fluid Leakage
J. H. WANG and M. T. TSAI, National Tsing-Hua University, Hsinchu, Taiwan,
China

(ASME Paper No. 88-GT-253)

Spray Automated Balancing of Rotors: Concept and Initial Feasibility

Study
A. J. SMALLEY, R. M. BALDWIN and W. R. SCHICK, Southwest Research

Institute, San Antonio, TX
(ASME Paper No. 88-GT-163)

A Turbine Wheel Design Story
W. R. TAYLOR, K. WHELESS and L. G. GRAY, Aeronautical Sys. Div., Air Force
Systems Command, Wright-Patterson AFB, OH
(ASME Paper No. 88-GT-316)

Structural Design and Its improvements Through the Development of the
XF3-30 Engine
H. KIKUCHI, Japanese Defense Agency, Tokyo, Japan
K. ISHIi, Ishikawajima-Harima Heavy industries Co. .Ltd., Tokyo, Japan
(ASME Paper No. 88-GT-261)

Rotordynamic Coefficient and Leakage Test Resuits for Interlock and
Tooth-on-Stator Labyrinth Seals
D. W. CHILDS, D. A. ELROD, K. HALE, Texas A&M University, College Station, TX
(ASME Paper No. 88-GT-87)

Design Optimization of Gas Turbine Blades with Geometry and Naturai
Frequency Constraints
T. C. CHEU, Textron Lycoming, Stratford, CT
B. P. WANG, University of Texas at Arlington, -Arlington, TX
T. Y. CHEN, National Chung Shing University, Taichung, China
(ASME Paper No. 88-GT-105)
The Measurement of Stress and Vibration Data in Turbine Blades and
Aeroengine Components
D. E. OLIVER, Ometron, Inc., Herndon, VA
D. J. BERRY, Ometron, Ltd., London, England
(ASME Paper No. 88-GT-149)

Application of an Advanced Hybrid Rotordynamics Model to the Complete
Structure of a Marine Gas Turltine Engine

' #

B. D. THOMPSON, Naval Sea Systems Command, Washington, D.C.
R. H. BADGLEY, Expert Systems, Inc., Reston, VA
(ASME Paper No. 88-GT-123)

Minimum Weight Design of a Rotor Bearing System with Muitiple
Frequency Constraints
N. S. TING and L. H. JON, National Cheng Kung University, Tainan, Taiwan, China
(ASME Paper No. 88-6T-254)

Progress on Measurement Techniques for Industrial Gas Turbine
Technology
E. VALENTINI, P. LACILIGNOLA and M. CASINI, Nuovo Pignone, Florence, Italy
(ASME Paper No. 88-GT-113)

TURBOMACHINERY

Automated Design of Controlled Diffusion Blades
J. M. SANZ, NASA Lewis Research Center, Cleveland, OH
(ASME Paper No. 88-GT-139)

The Effect of the Iniet Velocity Profile on the Three-Dimensional Flow in
a Rear Axial Compressor Stage
V. CYRUS, National Research Institute for Machine Design, SVUSS, Prague,
Czechoslovakia
(ASME Paper No. 88-GT-46)

A Closed-Form Algebraic Approximation to Quasi-Three-Dimensional
Flow in Axial Fans
T. WRIGHT, University of Alabama at Birmingham, Birmingham, AL
(ASME Paper No. 88-GT-15)

Multiple Row Blades for Blowers
E. SHEETS, EG&G Rotron, Inc., Groton, CT
(ASME Paper No. 88-GT-124)

Design Point Variation of 3-D Loss and Deviation for Axial Compressor
Middle Stages
W. B. ROBERTS, Flow Application Research, Fremont, CA
G. K. SEROVY, lowa State University, Ames, |A
D. M. SANDERCOCK, NASA-Lewis Research Center, Clevetand, OH
(ASME Paper No. 88-GT-57]
Laminar Flow Velocity and Temperature Distributions Between Coaxial
Rotating Disks of Finite Radius
D. ORLETSKY andJ. F. LOUIS, Massachusetts Institute of Technology, Cambridge,
MA
(ASME Paper No. 88-GT-49)

Turbulent Flow Velocity Between Rotating Co-Axiat Disks of Finite Radius
J. F LOUIS and A. SALHI, Massachusetts institute of Technology, Cambridge, MA
(ASME Paper No. 88-GT-47)

Boundary-Layer Flows in Rotating Cavities
C. L. ONG and J. M. OWEN, University of Sussex, Brighton, England
(ASME Paper No. 88-GT-292)

Prediction of the Pressure Distribution for Radial inflow Between Co-
Rotating Discs
J. W. CHEW and R. J. SNELL, Rolis-Royce plc, Derby, England
(ASME Paper No. 88-GT-61)

Numerical Predictions for the Flow induced by an Enclosed Rotating Disc
J. W. CHEW, Rolls-Royce plc, Derby, England
C. M. VAUGHN, University of Sussex, Brighton, England
(ASME Paper No. 83-GT-127)
Experimental Investigation of the Three-Dimensional Flow in an Annular
Compressor Cascade
H. D. SCHULZ and H.E. GALLUS, Rheinisch-Westfalische Technische Hochschule,
Aachen, FR Germany
(ASME Paper No. 83-GT-201})

Analysis of Efficiency Sensitivity Associated with Tip Clearance in Axial
Flow Compressors :
I. N. MOYLE, Naval Postgraduate School, Monterey, CA
(ASME Paper No. 88-GT-216)

Endwall Flow/Loss Mechanisms in a Linear Turbine Cascade with Blade
Tip-Clearance
A. YAMAMOTO, National Aerospace Laboratory, Tokyo, Japan
(ASME Paper No. 88-GT-235)
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The Measurement and Formation of Tip Clearance Loss
J. P. BINDON, University of Natal, Durban, South Africa
(ASME Paper No. 88-GT-203)

Flow and Heat Transter in Turbine Tip Gaps
J. MOORE, J. G. MOORE, G. S. HENRY and U. CHAUDHRY, Virginia Polytechnic
Institute and State University, Blacksburg, VA

(ASME Paper No. 88-GT-188)

A Numerical Investigation of Fluid Flow for Disk Pumping Applications
D. V. ROSCOE, R. C. BUGGELN, J. A. FOSTER and H. McDONALD, Scientific
Research Associates, Inc., Glastonbury, CT

{ASME Paper No. 88-GT-239)

Computation of Three-Dimensional Turbulent Turbomachinery Flows
Using a Coupled Parabolic Marching Method
K. R. KIRTLEY, Sverdrup Technology, Middiebury Heights, OH
B. LAKSHMINARAYANA, Pennsylvania State University, University Park, PA
(ASME Paper No. 88-GT-80)

Computation of the Jet-Wake Fiow Structure in a Low Speed Centrifugal
Impelier
B. L. LAPWORTH, Rolls Royce plc, Derby, England
R. L. ELDER, Cranfield Institute of Technology, Bedford, England
{ASME Paper No. 88-GT-217)

Prediction of Compressor Cascade Performance Using a Navier-Stokes
Technigue
R. L. DAVIS, United Technologies Research Center, E. Hartford, CT
D. E. HOBBS and H.D. WEINGOLD, Pratt & Whitney Aircraft, E. Hartford, CT
(ASME Paper No. 88-GT-96)

Bevelopment of a 3D Navier-Stokes Saiver for Application to ali Types of
Turbomachinery
W. N. DAWES, Cambridge University, Cambridge, England
(ASME Paper No. 88-GT-70)

Off-Design Performance Prediction for Radial-Flow Impeliers
S. C. LEE, University of Missouri-Rolla, Rolta, MO
D. CHEN, Shanghai Institute of Railway Technology, Shanghai, China
{ASME Paper No. 88-GT-67)

Development, Testing and Performance Prediction of Radial Compressor
Stages for Muiti-Stage Industrial Compressors
P. DALBERT and M. V. CASEY, Sulzer Escher Wyss Ltd., Zurich, Switzerland
E. SCHURTER, Suizer Brothers, Ltd., Winterthur, Switzerland
(ASME Paper No. 88-GT-34)
Investigation into the Effect of Tip Clearance on Centrifugal Compressor
Performance
J. J. BRASZ, United Technologies Carrier Corporation, Syracuse, NY
(ASME Paper No. 88-GT-190)

Secondary Flow, Separation and Losses in the NACA 48-inch Centrifugal
impelier at Design and Off-Design Conditions
J. MOORE and J. G. MOORE, Virginia Polytechnic Institute and State University,
Blacksburg, VA )
{ASME Paper No. 88-GT-101)

Application of Viscous Flow Computations for the Aerodynamic Pertorm-
ance of a Backswept Impelier at Various Operating Conditions
C. HAH, General Electric Company, Schenectady, NY
A. C. BRYANS, Z. MOUSSA and M. E. TOMSHO, General Electric Company,
Lynn, MA
(ASME Paper No. 88-GT-39)
The Vortex-Filament Nature of the Reverse Flow on the Verge of Rotat-
ing Stall
Y. N. CHEN, Sulzer Brothers, Ltd., Winterthur, Switzedand
U. HAUPT and M. RAUTENBERG, University of Hannover, Hannover, FR Germany
{ASME Paper No. 88-GT-120)
The Relative Merits of an Inviscid Euler 3-D and Quasi-3-D Analysis for
the Design of Transonic Rotors
D. P. MILLER and A. C. BRYANS, General Electric Co., Lynn, MA
) (ASME Paper No. 88-GT-69)
investigation of Boundary Layer Transition and Separation in an Axial
Turbine Cascade Using Glue-On Hot-Film Gages
S. B. VIJAYARAGHAVAN, Dresser-Rand, Wellsville, NY
P. KAVANAGH, lowa State University, Ames, IA
(ASME Paper No. 88-GT-151)

Elfects of Free-Stream Turbulence, Reynolds Number, and Incidence on
Axial Turbine Cascade Performance )
S. B. VIJAYARAGHAVAN, Oresser-Rand, Welisville, NY
P KAVANAGH, lowa State University, Ames, (A
(ASME Paper No. 83-6T-152)

<

Detection of Separation Bubbies by Infrared images in Transonic Turbine
Cascades
W. BRAUNLING, DFVLR, Gottingen, FR Germany
A. QUAST, DFVLR, Braunschweig, FR Germany
H. J. DIETRICHS, Motoren- und Turbinen Union, Mtnchen GmbH, Minchen, FR
Germany
(ASME Paper No. 88-GT-33)
Eftects of Incidence on Three-Dimensional Flows in a Linear Turbine
Cascade
A. YAMAMOTO and H. NOUSE, National Aerospace Laboratory, Tokyo, Japan
(ASME Paper No. 88-GT-110)

Flow Computation and Blade Cascade Design in Turbopump Turbines
G. BITTONNET, ONERA, Chatilion Cedex, France
(ASME Paper Mo. 88-GT-248)
Experimental investigation of Muitistage Interaction Gust Aerodynamics
V. R. CAPECE, Pratt & Whitney, W. Palm Beach, FL
S. FLEETER, Purdue University, W. Lafayette, IN
(ASME Paper No. 88-GT-56)

On the Prediction of Unsteady Forces on Gas-Turbine Blades. Part 1:
Typical Results and Potential-Flow-Interaction Effects
T. P KORAKIANITIS, Washington University, St. Louis, MO
(ASME Paper No, 88-GT-89)

On the Prediction of Unsteady Forces on Gas-Turbine Blades. Part 2:
Viscous~Wake-Interaction and Axial-Gap Effects
T. P KORAKIANITIS, Washington University, St. Louis, MO
(ASME Paper No. 88-GT-90)

Numerical Simulation of Inviscid Transonic Flow Through Nozzles with
Fluctuating Back Pressure
A.BOLCS and T. H. FRANSSON, Swiss Federal Institute of Technology, Lausanne,
Switzerland
M. F. PLATZER, Naval Postgraduate School, Monterey, CA
{ASME Paper No. 88-GT-287)
Potential Pressure Field by Stator/Downstream Strut interaction
H. KODAMA and §. NAGANO, Ishikawajima-Harima Heavy ind. Co. Ltd., Tokyo,
Japan
(ASME Paper No. 88-GT-54)

A Unified Method for Soiving Aerodynamic Cascade Design Problems on
an Arhitrary Surface of Revolution
X. Y. SUN, College of National Metrology, Nanzhou, Zhejiang, China
éh(_;UO and Y. Q. ZHAO, Nanhua Power Plant Research Institute, Zhuzhou, Hunan,
ina
J. Z. XU, Chinese Academy of Sciences, Beijing, China
o (ASME Paper No. 88-GT-118)
esign of High Perfarmance Fans Usin Advan i
G. KARADIMAS, SNECMA Villaroche, Moisgsy Carm:;e: 2;:;?““": odes
(ASME Paper No. 88-GT-141)
A Radial Mixing Computation Method
J. DE RUYCK and C. HIRSCH, Vrije Universiteit Brussel, Brussels Belgium
(ASME Paper No. 33-GT-68) '
Non-Intrusive Investigations into Life-Size Labyrinth Seal Flow Fields
J. B. BROWNELL, J. A. MILLWARD, and R. J. PARKER, Rolls-Royce, Derby,
England
(ASME Paper No. 88-GT-45)

3-D Laser Anemometer Measurements in a Labyrinth Seal
G. L. MORRISON, M. C. JOHNSON and G. B. TATTERSON, Texas A & M University,
College Station, TX
(ASME Paper No. 88-GT-63)

3-D Laser Anemometer Measurements in an Annular Seal
G.L. MORRISON, M. G. JOHNSON and G. B. TATTERSON, Texas A & M University,
College Station, TX .
{ASME Paper No. 88-GT-64) :
The Use of Fins to Reduce the Pressure Drop in a Rotating Cavity with
Radial Flow
J. W. CHEW and B. S. STRATFORD, Rolis-Royce plc, Derby, England
P.R. FARTHING and J. M. OWEN, University of Sussex, Brighton, England
(ASME Paper No. 88-GT-58)
Pre-Swirl Blade-Cooling Effectiveness in-an Adiabatic Rotor-Stator
System
Z.B. EL-OUN and J. M. OWEN, University of Sussex, Brighton, England -
(ASME Paper No. 88-GT-276) :

An Approximate Soiution for the Flow Between a Rotating and a
Stationary Disc :
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J. M: OWEN, University of Sussex, Brighton, England
(ASME Paper No. 88-GT-293) ]
A Comparison Between Measurements and Turbuience Models in a
Turbine Cascade Passage
P. ZUNINO, M. UBALDI, A. SATTA and E. PEISINO, Universita de Genova, Genova,
ital
’ (ASME Paper No. 88-GT-226)
Behavior of the Leg of the Horseshae Vortex Around the Idealized Biade
with Zero Attack Angle by Triple Hot-Wire Measurements
S. HONAMI and T. SHIZAWA, Science University of Tokyo, Tokyo, Japan
M. TAKAHAMA, Mitsubishi Heavy Industries, Ltd., Yakasago, Japan
(ASME Paper No. 88-GT-197)
Three-Dimensional Flow Pattern Upstream of a Surface Mounted
Rectangular Obstruction
K. Y M. LAl and A. H. MAKOMASKI, National Research Council of Canada,
Ottawa, ON, Canada
(ASME Paper No. 88-GT-291) .
A Secondary Flow Caicuiation Method Based on the Meridional Vorticity
Transport Equation
J. KALDELLIS, D. DOUVIKAS and K. D. PAPAILIOU, Athens National Technical
University, Athens, Greece
(ASME Paper No. 88-GT-260)

Effect of Stage Loading on Endwall Flows in an Axial Flow Compressor
Rotor
N. SITARAM, Indian Institute of Technology, Madras, India
(ASME Paper No. 88-GT-111)
Transition Modeling Effects on Viscous/!Inviscid interaction Analysis of
Low Reynolds Number Airfoil Flows Involving Laminar Separation
Bubbles }
G. J. WALKER, University of Tasmania, Hobart, Tasmania, Australia
P H. SUBRQTO, Indonesian Air Force HQ, Jakarta, Indonesia
M. F. PLATZER, Naval Postgraduate School, Monterey, CA
(ASME Paper No. 88-GT-32)

Numerical Analysis of Airfoil and Cascade Flows hy the Viscous/inviscid
Interactive Technique
C J. HWANG, F. L. JIANG and J. M. HSIEH, National Cheng Kung University,
Tainan, Taiwan, China
S. B. CHANG, Chung-Shan Institute of Science and Technology, Taichung, Taiwan,
China
(ASME Paper No. 88-GT-160)

Incompressible Viscous Flow Solutions in Cascades Using Implicit
Procedures
M. L. MANSOUR and A. HAMED, University of Cincinnati, Cincinnati, OH
(ASME Paper No. 88-GT-225)

Calculation of the Flow Along the S1 Stream Surface with Inviscid-
Viscous Interaction Method
S. KANG, Y. HUANG and Z. WANG, Harbin Institute of Technology, Harbin, China
(ASME Paper No. 88-GT-62)
Laser Velocimeter Measurements in a Centrifugal Flow Pump
S. M. MINER, Westinghouse Electric Corp., Baltimore, MO
R. J. BEAUDOIN and R. D. FLACK, University of Virginia, Charlottesville, VA
(ASME Paper No. 88-GT-95)

Flow in Single and Twin Entry Radial Turhine Volutes
N. LYMBEROPOULOS, N. C. BAINES and N. WATSON, Imperial College, London,
England :
(ASME Paper No. 88-GT-59)
Three Dimensional Flow in Radial-Inflow Turbines
M. ZANGENCH-KAZEMI, W. N. DAWES and W. R. HAWTHORNE, Cambridge
University, Cambridge, England .
(ASME Paper No. 88-GT-103)

Caiculation of Complete Three-Dimensional Flow in a Centrifugal Rotor
with Splitter Blades
D. K. LIU and L. J. JI, Chinese Academy of Sciences, Beijing, China
(ASME Paper No. 88-GT-93)

Optimization Design of the Over-All Dimensions of Centrifugal Compres-
sor Stage
Q. WANG and Z. SUN, Chinese Academy of Sciences, Beijing, China
(ASME Paper No. 88-GT-134)

The Use of Bezier Polynominal Patches to Define the Geometrical Shape
of the Flow Channels of Compressors
Q. WANG and X. HUANG, Chinese Academy of Sciences, Beijing, China
(ASME Paper No. 88-GT-60)
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Turbulence Measurements in a Multistage Low-Pressure Turhine
A. BINDER, Th. SHROEDER and J. HOURMOUZIADIS, MTU, Munich, FR
Germany
(ASME Paper No. 88-GT-79)

Wake-Boundary Layer Interactions in an Axial Flow Turbine Rotor at 01{-
Design Conditions
H. P. HODSON and J. S. ADDISON, Cambridge University, Cambridge, England
(ASME Paper No. 88-GT-233)

Cold Flow Turbine Rig Tests of the Original and Redesigned Compressor
Turbines of an Industrial Gas Turbine Engine
|. S. DIAKUNCHAK, Westinghouse Canada, Hamilton, ON, Canada
(ASME Paper No. 88-GT-74)

An Experimental Research on Two-Dimensional Transonic Cascades of a
850 mm Steam Turhine Blade
D. MIN and X. Ai, Beijing Heavy Electric Machinery Works, Beijing, China
(ASME Paper No. 88-GT-53)

Flutter of a Fan Blade in Supersonic Axial Flow
R. E. KIELB and J. K. RAMSEY, NASA Lewis Research Center, Cleveland, OH
(ASME Paper No. 88-GT-78)

Etfect of Shack Wave Movement on Aerodynamic Instability of Annular
Cascade Oscillating in Transonic Flow )
H. KOBAYASHI, National Aerospace Laboratory, Tokyo, Japan
(ASME Paper No. 88-GT-187)

Periodicity, Superposition, and 3D Effects in Supersonic Compressor
Flutter
G. A. GEROLYMOS, SNECMA Villaroche Research Center, Moissy Cramayel,
France .
(ASME Paper No. 88-GT-136)

Numerical Integration of the 3D Unsteady Euler Equations for Flutter
Analysis of Axial Flow Compressors
G. A. GEROLYMOS, SNECMA Villaroche Research Center, Moissy Cramayel,

France (ASME Paper No. 88-GT-255)
Test Results and Theoretical Investigations on the ARL 19 Supersanic
Blade Cascade ’
A. FOURMAUX, R. GAILLARD, G. LOSFELD and G. MEAUZE, ONERA, Chatillon-
Cedex, France
(ASME Paper No. 88-GT-202)

Experimental Investigation of the Performance of a Supersonic Com-
pressor Cascade
D. L. TWEEDT, NASA Lewis Research Center, Cleveland, OH
H. A. SCHREIBER and H. STARKEN, DFVLR-Institut fur Antriebstechnik, Koln, FR
Germany
(ASME Paper No. 88-GT-306)

Performance of a Compressor Cascade Configuration with Supersonic
Entrance Flow - A Review and Comparison of Experiments in Three
Installations
G. K. SEROVY and T. H. OKIISHI, lowa State University, Ames, 1A
(ASME Paper No. 88-GT-211)

Investigations of Boundary Layer Transition in an Adverse Pressure
Gradient
J. P. GOSTELOW and A. R. BLUNDEN, Institute of Technology, Sydney, Australia
(ASME Paper No. 88-GT-298)
The Effect of the Reynolds Number on the Three-Dimensional Flow in a
Straight Compressor Cascade
V. CYRUS, SVUSS (The National Research Institute for Machine Design),
Bechovice, Czechoslovakia
(ASME Paper No. 88-GT-269)

An Experimental Investigation on a Vortex Fiow Cascade
Y. P TANG and M. Z. CHEN, Beijing Institute of Aeronautics and Astronautics,
Beijing, China

(ASME Paper No. 88-GT-265)

Structure of Tip Clearance Flow in an Isoiated Axial Compressor Rotor

M. INOUE and M. KUROUMARU, Kyushu University, Fukuoka, Japan
(ASME Paper No. 88-GT-251)

An Experimental Study of Streamwise Vortices in a Compressor Cascade
F. CHEN, M. Z. CHEN, and H. K. JIANG, Beijing Institute of Aeronautics &
Astronautics, Beijing, China

(ASME Paper No. 88-GT-137)

Tip Leakage in a Centifugal Compressor
T. Z. FARGE, M. W. JOHNSON and T. M. A. MAKSQUD, University of Liverpool,
Liverpool, England

(ASME Paper No. 88-GT-210)
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The Etfects of Relative Motion, Blade Edge Radius and Gap Size on the
Blade Tip Pressure Distribution in an Annular Turbine Cascade with
Clearance
G. MORPHIS and J. P. BINDON, University of Natal, Durban, South Africa
(ASME Paper No. 88-GT-256)

Turbulence Measurements and Secondary Flows in a Turbine Rotor

Cascade
D. G. GREGORY-SMITH, University of Durham, Durham, England
J. A. WALSH, Logica Space and Defence Systems Ltd., London, England
C P. GRAVES, Gilbert Gilkes and Gordon Ltd., Cumbria, England
K. P. FULTON, Rolls-Royce pic, Derby, England

(ASME Paper No. 88-GT-244)

Numerical Solution to Transonic Potential Equations on Sz Stream

Surface in a Turbomachine
J.Y. DU and J. Z. XU, Institute of Engineering Thermophysics, Academia Sinica,
Beijing, China
Y. Q. ZHAO and Y. GUO, Nanhua Power Research Institute, Zhuzhou, Hunan, China

(ASME Paper No. 88-GT-82)

Quasi-3D Solutions for Transonic, Inviscid Flows by Adaptive

Triangulation
D. G. HOLMES and S. H. LAMSON, GE Research- and Development Center,
Schenectady, NY
S. D. CONNELL, GE Aircraft Engine Business Group, Cincinnati, OH

(ASME Paper No. 88-GT-83)

A New Approach to the Calculation of Sp Stream Surfaces with Fuil

Inverse and Hyhrid Methods for Turbomachine
M. GE,Z. YU and Y. LOU, Institute:of Engineering Thermophysics, Academia Sinica,
Beijing, China

(ASME Paper No. 88-GT-262)

Acquisition of Unsteady Pressure Measurements from a High Speed

Muiti-Stage Compressor
W. W. COPENHAVER and C. J. WORLAND, Aero Propuision Laboratory, Wright-
Patterson AFB, OH

(ASME Paper No. 88-GT-189)

Flow Measurements in Rotating Stall in a Gas Turbine Engine Compressor
R. C. BEST, J. C. LAFLAMME and W. C. MOFFATT, Royal Military College of
Canada, Kingston, ON, Canada

(ASME Paper No. 88-GT-219)

Experimental Investigation of Rotating Stall in a Mismatched Three

Stage Axial Flow Compressor
G. L. GIANNISSIS, A. B. McKENZIE and R. L. ELDER, Cranfield Institute of
Technology, Cranfield, Bedford, England

(ASME Paper No. 88-GT-205)

An Investigation of Axial Pump Backflow and a Method for its Control
M. ABRAMIAN, J. H. G. HOWARD, University of Waterloo, Waterloo, ON, Canada
P HERMANN, Sundstrand Aviation Operations, Rockford, IL

(ASME Paper No. 88-GT-31)

Temperature Rise in the Muitistage Axial Flow Compressor During

Rotating Stall and Surge
K. NACOVSKA, CKD Kompresory, Praha, Czechostovakia

ASME Paper No. 88-GT-323})

Rotor-Stator Interaction in a Diffuser Pump
N. ARNDT, A. J. ACOSTA, C. E. BRENNEN and T. K. CAUGHEY, California Institute
of Technology, Pasadena, CA

(ASME Paper No. 83-GT-55)
Weak Rotating Flow Disturbances in a Centrifugal Compressor with a
" Vaneless Diffuser
F. K. MOORE, Cornell University, Ithaca, NY
(ASME Paper No. 88-GT-76)

The Effects of Diffuser Geometry on Rotating Stall Behavior
M. V. OTUGEN and R. M. C. SO, Arizona State University, Tempe, AZ
B. C HWANG, David Taylor Naval Ship Research and Development Center,
Annapolis, MD

{ASME Paper No. 88-GT-153)
Unsteady Flow in a Centrifugal Compressor with Different Types of Vaned

Ditfusers o
U. HAUPT, U. SEIDEL and M. RAUTENBERG, University of Hannover, Hannover,

FR Germany ) '
A N. ABDEL-HAMID, American University of Cairo, Cairo, Egypt
(ASME Paper No. 88-61-22)

Correlation of Tip Clearance Effects to Impelier Geometry and Fluid
Dynamics
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A. ENGEDA, W. P. STRATE and M. RAUTENBERG, University of Hannover,
Hannover, FR Germany
(ASME Paper No. 88-GT-82)
Flow Field in the Tip Gap of a Planar Cascade of Turbine Blades
M. YARAS and S. A. SJOLANDER, Carleton University, Ottawa, ON, Canada
Y. ZHU, Xi'an Jiaotong University, Xi'an, Shaanxi Prov., China
(ASME Paper No. 88-GT-29)

Base Pressure in Transonic Speeds - A Comparison Between Theary and
Experiment
F. MOTALLEB!, University of Tehran, Tehran, Iran
(ASME Paper No. 88-GT-132)
A Fast Interactive Two-Dimensional Blade-to-Blade Profile Design
Method
G. D. WILLIS, NEI - A.PE. Ltd., W. H. Allen Ltd., Bedford, England
A. GOULAS, University of Thessaloniki, Greece
(ASME Paper No. 88-GT-100)

An Experimental Investigation into the Reasons of Reducing Secondary
Flow Losses hy Using Leaned Blades in Rectangular Turhine Cascades
with Incidence Angle
Z. WANG, W. XU, W. HAN and J. BAI, Harbin Inst..of Technology, Harbin, China
(ASME Paper No. 88-GT-4)

An Experimental Investigation into the Influence of Blade Leaning on the
Losses Downstream of Annular Cascades with a Small Diameter-height
Ratio
W. HAN, Z. WANG and W. XU, Harbin Inst. of Technology, Harbin, China
(ASME Paper No. 88-GT-19)

Theoretical Investigation of the Interaction between a Compressor and
the Components During Surge
J. BRUMM, H. KALAC and I. TEIPEL, University of Hannover, Hannover, FR
Germany
(ASME Paper No. 88-GT-220)

Application of Bifurcation Theory to Axial Flow Compressor Instability
F. E. McCAUGHAN, Cornell University, Ithaca, NY
(ASME Paper No. 88-GT-231)

Numerical Results for Axial Flow Compressor instability
F E. McCAUGHAN, Cornell University, Ithaca, NY
(ASME Paper No. 88-GT-252)

Sensitivity Analysis and Optimum Design Method for Reduced Rotor -
Stator - Strut Flow Interaction
G. CERRI, University of Roma, Roma, Italy
W, F. O'BRIEN, Virginia Polytechnic Institute and State University, Blacksburg, VA
(ASME Paper No. 88-GT-310)

A New Singular Integral Approach for a Vertical Array of Airfoils
D. WILSON, University of Texas at Austin, Austin, TX
(ASME Paper No. 88-GT-218)

A New Variational Finite Element Computation for Aerodynamic Inverse
Problem in Turbines with Long Blades
R. QIN, F Yt and H. WANG, Harbin Institute of Technology, Harbin, China
(ASME Paper No. 88-GT-275)

A Unified Solution Method for the Flow Caiculations Alang S1 and Sp
Stream Surfaces Used for the Computer-Aided Design of Centrifugal
Compressor
Q. WANG and H. YU, Chinese Academy of Sciences, Beijing, China
(ASME Paper No. 88-GT-237)

Causes for Turbomachinery Performance Deterioration
W. TABAKOFF, University of Cincinnati, Cincinnati, OH
(ASME Paper No. 88-GT-294)

Influence of Deposit on the Flow in a Turbine Cascade
A. BOLCS and 0. SARI, Ecole Polytechnique Fédérale de Lausanne, Lausanne,
Switzerland
(ASME Paper No. 88-GT-207)
Response of Large Turbofan and Turbojet Engines to a Short-Duration
Overpressure
M. G. DUNN, Calspan Advanced Technology Center, Buffalo, NY
R. M: ADAMS and V. S. OXFORD, Headquarters, Defense Nuclear Agency,
Washington, DC
(ASME Paper No. 88-GT-273)
On P(edicting Steam Turhine Blading Erosion and Turhine Efficiency
Deterioration
J. A. KRZYZANOWSKI, Polish Academy of Sciences, Gdansk, Poland
(ASME Paper No. 88-GT-224)
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VEHICULAR AND SMALL
TURBOMACHINES

Comparison of Ceramic vs. Advanced Superalloy Options for a Small Gas
Turbine Technology Demonstrator
T. BORNEMISZA and J. NAPIER, Sundstrand Turbomach, San Diego, CA
(ASME Paper No. 88-GT-228)

AGT 100 Project Summary )
H. E. HELMS, Aliison Gas Turbine, Indianapolis, IN
(ASME Paper No. 88-GT-223)

AGT 101/ATTAP Ceramic Technology Development
G. L. BOYD and D. M. KREINER, Garrett Auxiliary Power Division, Allied Signal
Aerospace Company, Phoenix, AZ
(ASME Paper No. 88-GT-243)

A Compact, High Efficiency, Self-Cleaning Air Filtration System for a
Vehicular Gas Turbine Engine
J. P. MURPHY, Textron Lycoming, Stratford, CT
H. R. CAMPLIN, Donaldson Company, Inc., Minneapolis, MN
{ASME Paper No. 88-GT-85)

Battie Tanks of the Future - A Need for Turbine Power
C BANTHI and J. DEMAN, Textron Lycoming, Stratford, CT
(ASME Paper No. 88-GT-43)

Analytical and Numerical Treatment of the Transient Behaviour of
Rotating Counterfiow Regenerators
W. HUETTNER and M. NIGGEMANN, Daimler-Benz Aktiengesellschaft, Stuttgart,
FR Germany
(ASME Paper No. 88-GT-38)

SN

Uses of High Temperature 0DS-Superalloys for an Experimental Motor
Vehicular Gas Turbine ’
H. D. HEDRICH and E. TANK, Daimler-Benz Aktiengeselischaft, Stuttgart, FR
Germany
{ASME Paper No. 88-GT1-191)

Development of Ceramic Turbine Rotors
K. KATAYAMA, M. SASAK! and T. ITOH, Central Engineering Laboratories, Nissan
Motor Co., Ltd., Yokosuka, Japan

(ASME Paper No. 88-GT-282)

Development of a Variable Area Radial Turbine for Small Turbochargers
Y. OKAZAKI and P BUSH, Mitsubishi Heavy Industries America, Inc., Auburn Hills,
MI
N. MATSUDAIRA, Mitsubishi Heavy Ind., Ltd., Sagamihara, Japan
E. MATSUA, Mitsubishi Heavy ind., Ltd., Nagasaki, Japan

{ASME Paper No. 88-GT-102)

Experimental Investigation of Secondary Flow and Mixing Downstream

of Straight Turbine Cascades
A. MOBARAK, M. G. KHALAFALLAH, and A. M. 0SMAN, Cairo University, Giza,
Egypt
H. A. HEIKAL, Helwan University, Cairo, Egypt

(ASME Paper No. 88-GT-8)

Development of a 30PS Class Small Gas Turbine and It's Power-Up

Version
A. HOSHINO, T. SUGIMOTOQ, T. TATSUMI and Y. NAKAGAWA, Kawasaki Heavy
Industries Ltd., Akashi, Japan

(ASME Paper No. 88-GT-2}
Organic Fluid Turbines for Various Engine Power Level Turbochargers
G. CERRI, Universita di Roma “La Sapienzia”, Roma, Italy
{ASME Paper No. 88-GT-1)
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P4 ¥ 4 > Huntorf 12 1978 4EIC EE % I iz E g 22
Stk brzx A FhrEER (Compressed Air
Energy Storage ; CAES) 3 10T\ EIREK %
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Huntorf(W.Germany) MSS(U.S.A.)
Cycle Daily Weekly
Qutput 290 MW/2 hrs 220 MW/40 hrs/week
Loading 58 MW/8 hrs 110 MW/56 hrs/week

Rotational speed
Air throughput 416 kg/s
Turbine inlet conditions;

HP turbine 46 bar/558

3,000 rpm

3,600 rpm
300 kg/s

46 bar/550 °C

LP turbine 11 bar/825 °C 11 bar/890 °C
Specific heat rate 1,400 Kcal/KWH 1,000 Kcal/KWH
Fuel NG 0il
Compressor;

LP Axial 6-axial, 3-radial

Air throughput 100-108 kg/s 200 kg/s
HP 6-radial 6-radial
Rotational speed 7,626 rpm 7,400 rpm
Inter cooler 3 5
After cooler 1 1
Recuperator - Efficiency 0.81
Cavern;
Number 2 2

Total Volume

Pressure 66-46 bar

Conversion efficiency 0.

320,000 m

1,600,000 m>

69-42 bar
0.83
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1.015bar,150°C

@

Generator
Output 221MW

~ Motor
Input 110.5MW

HP-Combustor

Q.=55MW

=

Pressure
. Controll Valve

300 kg/s
46-69 bar
45-75°C

12001
T(K)

0 400 1600 2000
s(J/kgK)

’8l00 12‘00

X 3 Huntorf 75 v FDOT— s X

200.3 kg/s(dry)

-z 1.01 bar

<, 20°C R.H 80 %
< ' $

h_\_\ TOT
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z z J - 60°C
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o~ = o~
~r = .
[>e] O
. o~
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K6 MSSZ5 v FDT— s X

Recirculating Exergy 0.308 KWh

0.295 KWh
RG Loss Exhaust Loss
o 0.046KWh 0.041KWh
5 0.026KWh , 0.07KWh
: ) -
3 g B
B 9. 625KHh— z géi:iKWH 1.78Kuh
1KWh |8| 0.647kWh{ § 0.622kWwh [5367°C 1.808KWh
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Motor|S 3 il P Turbine |§ 9 at
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Fric ° Sl Turbine g Terminal
0.04KWh 0.313KWh oss 1 S| Bladin o 1.33KWh
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—_ Electrical Loss
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IGTI Giving More
Scholarships In 1988

Several years ago during an
IGTI Board of Directors meeting,
someone asked, “How can the
IGTI provide more services to
ASME members?” To find an
answer to this question, a
Member Services Subcommittee
was formed. This Subcommittee
was given the task of studying
programs  which would be of
benefit to a significant number
of ASME members.

The Subcommittee later rec-
ommended to the Board of Direc-
tors that a scholarship program
be established to assist the
younger members of ASME. The
recommendation was approved
by the IGTI Board of Directors
and the first scholarships were
awarded in the fall of 1986. Be-
cause more qualified schools
were applying each year than
there were scholarships availa-
ble, the funding for the program
was increased - $50,000 in 1986
to $60,000 in 1987 and to $70,000
in 1988.

Letters were mailed to Me-
chanical Engineering Depart-
ment Heads, ASME Student
Section Faculty Advisors and
Student Section Chairmen out-
lining the requirements for the
1988 program. Those require-
ments are:

A. No more than one $1000
scholarship shall be awarded
to each university selected by
the IGTI Board of Directors.

B. College or university require-
ments:

1. Agree to participate in the
program and perform the

Download service for the GTSJ member of ID , via 216.73.216.213, 2025/12/14.

administrative functions
required to process the ap-
plication and present the
award.

. Have a Mechanical Engi-
neering program which is
approved by the ABET.

3. Have an active ASME Stu-

dent Section.

4. On a regular basis, offer
courses which contain
the theory, design or ap-
plications of gas turbine
engines.

5. Submit the student’s name
to the ASME International

Do

Gas Turbine Institute
within the time period
specified.

C. Individual Student Require-
ments:

1. Be an active member of an
ASME Student Section.

2. Have completed at least
four semesters [(or six
quarters) of an engineering
curriculum but still have at
least one semester (or
quarter) of undergraduate
school remaining after De-
cember 31, 1988.

3. Be selected by the ASME
Student Section members,
with approval of the Sec-
tion Faculty Advisor and
concurrence of the M.E.
Department Head.

Funds for the scholarship pro-
gram are obtained from IGTI
activities and projects such as
the rental of exhibit space at the
annual International Gas Tur-
bine and Aeroengine Congress
and Exposition.

1988 ASME TURBO EXPO - Amsterdam
Keynote Session To Feature
Impressive Speakers

Simion C. Kuo
IGTI Board of Directors

As an indication of the IGTT's
increasing emphasis on “aeroen-
gine initiatives”, I am pleased to
report that we will have an im-
pressive group of keynote speak-
ers for the 1988 ASME TURBO
EXPO - Land, Sea & Air in Am-
sterdam this June. In organizing
this array of speakers we have
invited top executives who rep-
resent three key groups. . .users
- both military and commercial;
manufacturers - both airframe
and aeroengine; and industry -
both U.S. and European.

The 1988 ASME TURBO
EXPO will be officially opened
at 8:30 a.m. on June 6. Opening
addresses will be given by the
Dutch Authority of the Ministry
of Economic Affairs of the Ne-
therlands and by Mr. C.TA. Van
Lede, Chairman of the Federa-
tion of Netherlands Industry. At
10:00 a.m., the keynote address
will be delivered by Lt. General
William E. Thurman, Comman-
der of the Aeronautical Systems
Division, U.S.A.F.  Systems
Command. He will address the
“Technological Challenges for
Aeroengines in the Next
Century.”

Four keynote presentations
follow immediately. The first is
“Airframer Requirements,” by
Mr. Philip M. Condit, Executive
Vice President, Boeing Commer-
cial Airplane Company. Two
speakers from major aeroengine
manufacturers will next address
the topic, “Barriers and Innova-
tions for Aeroengines”, Mr. Wil-
liam C. Missimer, President,
Pratt & Whitney Government

Engine Business, and Mr. Brian
H. Rowe, Senior Vice President,
GE Aircraft Engines. Complet-
ing this impressive group of
speakers will be Mr. Colin H.
Green, Managing Director of
EURQJET GmbH, a European
consortium which develops Eu-
ropean fighter aircraft engines.
Mr. Green's presentation will
address “European Views and
Programs.”

Because of a very tight sched-
ule, open discussion will be very
limited. However, all keynote
speakers have been invited to
attend the afternoon Panel Ses-
sion, “Future of Engine Technol-
ogy” sponsored by the Aircraft
Committee. Mr. Bernard L.
Koff, Senior Vice President,
Pratt & Whitney - Government
Engineering, will be one of the
panelists.

I am certain the keynote ad-
dresses will be inspiring to all,
regardless of their technical
background. This is a rare op-
portunity you will not want to
pass up. Please plan early to
attend the 1988 ASME TURBO
EXPO in the beautiful city of
Amsterdam.

If you have questions regard-
ing this event, please write or
call the International Gas Tur-
bine Institute in Atlanta or any
member of the IGTI Board of
Directors.

&g@ ihe American Society of

® Mechanical Engineers



The
Chairman’s
Corner

Walter F. O’Brien
IGTI Board of Directors

IGTI Gives Continuing Education

High Priority

In the list of important activ-
ities of a professional society,
continuing education of the
membership occupies a high
position. Our ASME IGTI is
active in a number of educa-
tional areas. I'd like to discuss
some of them with you and
invite your participation.

Technical meetings, exhibits,
technical papers and journals
are our most visible form of
continuing education. Each
year, approximately 350 tech-
nical papers are presented at
our annual Congress and a spe-
cialty = conference, and " a
number of papers having per-
manent interest are published

in the Journal of Turbomachin-
ery or the Journal of Engineer-
ing for Gas Turbines and
Power. Our two-week Fluid
Dynamics of Turbomachinery
Course is recognized as a com-
prehensive view of the state of
the art for specialists in the
field.

Home study courses are a
growing form of service to the
membership. Our first home
study course on Basic Gas Tur-
bine Engine Technology has
now been ordered by over 1360
individuals. Originally in-
tended as an introduction to
gas turbine technology, the
course has also been used as a

review by more experienced
persons. We have served a need
in the gas turbine community
with this course, and we are
working on two additional
courses.

Short courses at congresses
are another form of continuing
education provided by the
ASME IGTI. With the advice
and guidance of our IGTI Edu-
cation Committee, the courses
are organized and scheduled by
the ASME Professional Devel-
opment Department. The
courses that you have seen of-
fered at the annual congresses,
the introductory course, fluid
mechanics of turbomachinery,
combustion, structures and
aeromechanics courses have all
been conceived and developed
by members of the IGTI Tech-
nical Committees, approved by
the Education Committee, and
offered at appropriate times,
usually at our North American
meetings. ‘

The present courses hadve
served our members well, and
we want to expand in this area.
If you see a need for an addi-
tional short course, talk to the
appropriate Technical Commit-
See “CHAIRMAN'S CORNER”

continued on page 6

James H.
Kamman

1944-1987

James H. Kamman died July
28, 1987 in St. Louis, Missouri.
He was 43 years old.

Kamman received a BS.M.E.
and an M.S.M.E. from the Uni-
versity of Missouri at Rolla.
Kamman joined McDonnell Air-
craft in January of 1967 and
worked for 20 years in the con-
ceptual design of advanced air-
craft systems. His most recent
position ‘was Branch Chief, Ad-
vanced Design Propulsion and
Thermodynamics.

Kamman was a member of
The American Society of Me-
chanical Engineers and served as
Secretary, Vice-Chairman, and
Chairman of the IGTI Aircraft
Gas Turbine Committee.
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ASME. TURBO EXPO
— Land, Sea & Air

33rd ASME,, INTERNATIONAL GAS TURBINE AND AEROENGINE CONGRESS AND EXPOSITION
The World’s Foremost Exposition of Gas Turbine Technology for Designers, Manufacturers and Users.

International Exhibition and Congress Centre RAI
Amsterdam, THE NETHERLANDS
June 6 - 9, 1988

e Over 6000 expected to participate and attend.

International Gas Turbine Institute

The AMERICAN SOCIETY of MECHANICAL ENGINEERS

Sponsored by:

Atlanta, GA, USA

be published and available at the Congress.
e Over 200 exhibitors to occupy 100,000 sg. ft.
of exhibit space.

® Over 300 refereed Gas Turbine Technical Papersto

- FREE passes
available to
the Exposition!

~ |Return coupon below

i o O o A B e o

..... s e

For more information, or complimen- O Please send me information so we may . Name: .. Title:
tary passes to the Exposition, send this consider attending the 1988 ASME TURBO - i 0
coupon today! Mail to: EXPO — Land, Sea & Air. . Compahr

L i [l PR Address: !

; L Please cantact me, | would like to discuss e e

intornationsl 8as Turbine Iastitiile  avaisble exhibitspace: gL A Ay

. ... City: State: . Zip:
The AMERICAN SOCIETY of E : : ’ o
MECHANICAL ENGINEERS O Please send Complimentary Passes - Country; .
4250 Perimeter Park South ® #108 for me and my colleagues to visit the Exhibits 3 i
Atlanta, Georgia 30341 USA on June 6-9 at no charge. Phone: _ Telex:
GLOBAL Gas Turbine News March 1988
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Observations By
The Chairman
of Conferences

One of my proudest moments
as a member of ASME IGTI and
its Board of Directors, is when I
am asked, “What makes IGTI
tick?” This is particularly true
while attending conferences
sponsored by other professional
societies, of which I am also a
member. Actually, 1 asked the
same question myself before ac-
cepting the nomination in 1985
to the ASME IGTI Board of
Directors. In my opinion, the
main reason why IGTI excels is
because it offers truly outstand-
ing technical conferences, which
can, as George Opdyke, past
Board Chairman, used to say,
“Serve the Members; Support
the Industry.”

In this respect, the collective
contribution of the authors, re-
viewers, session organizers and
chairpersons, and the support of
our exhibitors should receive im-
mediate recognition. IGTI staff
in planning and running the con-
ferences” brings to fruition the
vision of past Board members
who helped shape the ASME
Gas Turbine Division into the
IGTI of today. Staff and past

Board members should also re- -

ceive a salute.

When lookmg to -the future,;

the question is, “What ¢an IGTI
do to provide better services and
support for the professional gas
turbine “community?” - This is
timely because competition for
gas turbine related conferences
throughout the world is becom-
ing more intense; and the fron-
tler in gas turbine technology
(often involving aeroengine de-
velopment) is entering a new
high-technology era. To provide
better services through success-
ful conferences, there is no sub-
stitute for the high-quality
technical sessions and papers of
which we are intensely proud,
and from which we all benefit
tremendously. However, 1 also
believe there is room for con-
tinued improvement of the con-
ferences. . .and thus, the IGTI.
One important concern is how
to effectively attract more satis-
fied attendees (members and
non-members) who pay the fees
to attend the conference or ex-
hibit their products. Addition-
ally, the conference must provide

March 1988
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Simion Kuo
1GTI Board of Directors

a beiter link between technology
and business developments
beneficial to attendees. Of
course there are many other con-
ference related issues, but let me
focus my discussion only on how
to attract more satisfied atten-
dees through “aeroengine initia-
tives” beginning this year in
Amsterdam.

To sustain the competitive ad-
vantages for IGTI, many believe
that - we must develop a well-
balanced and broader represen-
tation of the gas turbine commu-
nity at the annual conference
and exhibit. The conference
(thus the Institute) must encom-

pass-a continuously developing:

technology base for long-term
stability. In view of the extensive
R & D activities required and the
extremely large market for aero-

engines - commercial and mil-

itary - the conference must
promote and expand activities
involving aircraft gas turbine

engines. More attendées from
. the . airframe -and aeroengine .

manufacturers’ must . be at<
tracted, including their executive
personnel, whose decisions di-

rectly. or “indirectly shape the-

future direction of the aircraft

and aircraft-derivative engine .

industry. In fact, a large number
of the technical papers and
the increasing interest in attend-
ing the IGTI conferences can
be traced to = “aeroengine”
activities.

To properly recognize the role
of aeroengines and also to cor-
rect the inaccurate image of the
conferences as land-based gas
turbine meetings, the annual
IGTI conference has been re-
named to include “Aeroengine.”
This reflects more correctly the
IGTI activities and objectives.
Needless to say, many of the
aeroengine technologies devel-
oped are applicable to other gas
turbine systems.

It should be pointed out that
this change in the conference
name does not imply any IGTI
de-emphasis in non-aircraft gas
turbines, as evidenced by ini-
tiating  the
TURBO Symposium in Mont-
reux, Switzerland last Sep-
tember. This symposium will be
held annually. e

Were On Our Way!

‘Stanley A. Mosier
Amsterdam Program Chairman

The response from around the
world to our Call for Papers was
enormous. The technical pro-
gram of the 1988 Amsterdam
Congress is developing into the
biggest and best one yet...and
we've had many outstandmg in-
ternational meetings during the
past ten years that I can recall.

Thanks to all of the prospec-
tive authors and panelists, the
organizers from our 17 Technical
Committees will be offering up
to a dozen parallel sessions each
day of the Congress. This ar-
rangement will include multiple
paper and panel sessions spon-
sored by some of our Technical
Committees to accommodate the
large number of acceptable offer-
ings received in their area of
specialty. Each Congress atten-
dee will be able to pick and
choose freely from the more than
360 presentations in the paper
sessions and from the'ten panel
sessions currently anticipated.

As discussed in other articles

in this newsletter, “aeroengine”
has been emphasized through-
out the development of the tech-

‘nical  program. ‘Our Aircraft

Committee, for one, has organ-
ized 12 specific paper and panel
sessions relating to the aircraft
gas turbine engine.

The technical program this
year will also include the concept
of “Presentations without Publi-
cation”. A number of our Tech-
nical Committees have partici-
pated in encouraging some
selected speakers to provide
projections, impressions and
comments within the context
of unpublished presentations.
Although formally unreference-
able, these presentations prom-
ise to be thought provoking and
exciting.

Our 1988 International Gas
Turbine and "Aeroengine Con-
gress in Amsterdam will be
worth your while to attend, pro-
fessionally and personally.

Laser Machining?
~ Precisely.

new COGEN-

Bring us your ideas. We will
help you develop them. We're
experienced in laser appli-
cations for many industries
including aerospace, automo-

Translate ideas into
reality. We offer complete
W laser services for precision

cutting, welding, drilling and
marking. And our engineers are specialists in pro-
totype design and development.

Gear up for production. From everyday metals
to the superalloys and composites, from one-of-a-
kind items to high volume runs, we handle1i itall.

Laser Fare, Ltd., the full service laser job shop
that works for you. Precisely.

JLASER FARE LTD w. ]

1 Industrial South, Lan-Rex Industrial Park L
Smithfield, RI 02917 231-4400
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Deadline Close for ’88
COGEN-TURBO 1II Papers

The 1987 ASME COGEN-
TURBO Symposium and Expo-
sition “only scratched the sur-
face” of the international interest
and enthusiasm for cogenera-
tion, combined cycle systems
and related technologies. To con-
tinue the momentum generated
by the 1987 event, the 1988
COGEN-TURBO/I, August 30 -
September 1, in Montreux, Swit-
zerland, is well along in the plan-
ning and implementation for the
Exposition and the correlative

gas turbine components and
systems.

Deadline for additional papers
is March 1, 1988 for completed
manuscripts. If you have a ques-
tion about the deadline or techni-
cal content, contact one of the
Program Chairmen:

In the U.S.A.:
George K. Serovy
Iowa State University

HAYNES® Alloy
No. 230

Is the latest nickel-base
alloy from the same
people who invented
HASTELLOY® alloy X
and HAYNES alloy No.
188. It has unegualled
strength, stability and
oxidation resistance and
is the ideal material for
critical gas turbine
engine components
such as combustors,
transition liners, ducts,

Ames, Iowa
Telephone: (515) 294-2023
Telex: 283359 IASUUR

technical program. seals, casings,
thermocouple tubes/M|
cables, and many other
fabricated stationary
components, for use up

to 2200 deg. F.

1020 West Park Avenue
Post Office Box 9013

Kokomo, Indiana 46902-9013

317-456-6223

HAYNES and HASTELLOY are registered trademarks of Haynes International, Inc.

As in 1987, keynote addresses
will open the symposium and set
the stage for the subsequent
more detailed technical papers.
Four keynote speakers will focus
on the technology status and
fundamental thermodynamics
of cogeneration/combined cy-
cles; review European commu-
nity energy programs and
economic commitments; and ad-
dress technology relating to
the manufacture of principal

In Europe:

Torsten H. Fransson

Ecole Polytechnique
Federale de Lausanne

Laboratoire de Thermique
Appliquee et des
Turbomachines

Lausanne, Switzerland

Telephone: 021-473520

Telex: 455806 EPFMCH

International

1988 ASME. COGEN-TURBO 1I

2nd International Symposium and Expesition on
Turbomachinery, Combined-Cycle Technologies and Cogeneration

August 30 — September 1, 1988
Montreux, Switzerland

O When available, please send Advance Program so I
may consider registering for the 1988 ASME COGEN-
TURBO II Symposium.

o . . . O Please contact me to discuss available exhibit space.
Building upon the International Gas Turbine Institute’s
highly successful 1987 COGEN-TURBO Symposium and
Exposition last September, a second event will be sponsored
by IGTI in 1988. Like the first Symposium and Exposition,
COGEN-TURBO II will also be staged in Montreux, Switzer-
land, known the world over for its scenic splendor and mild
climate.

The Symposium and Exposition will focus on advanced
energy systems and components in which turbomachinery
plays a key role. Technical sessions will feature cogeneration,
combined-cycle and turbomachinery technologies that relate
to the continuing worldwide requirement for efficient energy
utilization.

The concentrated Exposition of the latest in gas turbine
engines and auxiliary equipment, turbomachinery and power
packages, heat recovery generators, boilers, inverters, heat
exchangers, chillers, controls, instrumentation, filters, separ-
ators, pumps, blowers, fans and other ancillary products
and services will tie in closely with the content of the
Symposium.

International Gas Turbine Institute
4250 Perimeter Park South, Suite 108
Atlanta, GA 30341 USA

Phone: (404) 451-1905

Telex: 707340 IGTC ATL

MAIL TO:

Name:

Title:

Company:
Address:
City:
Mail Code:
Phone:

State: ___

Country:

Telex:
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Overview:

Gas Turbines
in the Marine Market

Leonard T. Daley
Chairman,
IGTI Marine Committee

continued from December, 1987
issue Global Gas Turbine News

BLUE RIBAND ATLANTIC
RECORD CONTENDERS -
Several entries are being pro-
posed for an attack on the trans-
Atlantic "Blue Riband” speed
record now held by the steam
turbine powered liner United
States which has been out of
service for several years. Gas
turbines will likely power the
contenders and should provide a
heightened level of interest in
such propulsion systems during
the next decade.

UNITED TECHNOLOGIES
CORP. FT8 - An interesting re-
entry into the marine propulsion
gas turbine business is that of
UTC's Turbo Power and Marine
Division with the FT8 engine.
Introduced by way of a coopera-
tive venture with the People’s
Republic of China, this promises
to be a contender to watch for
in both industrial and marine
applications.

Modernized features of the
FT8 have resulted in a predicted
efficiency of 38%. Based on the
aero JT8D engine which powers
many of the world's fleet of Boe-
ing 747's, as well as the marine
and industrial installations ex-
perience, gained with the FT4,
the new FT8 should enliven the
marine marketplace now domi-
nated by General Electric and
Rolls-Royce.

ICR PROGRAM — The Inter-
cooled Regenerative Aeroderiva-
tive gas turbine, or ICR, will get
more attention during the next
few years. The award of a con-
tract to design the turbine and
auxiliary equipment will bring
this concept to fruition as a ma-
rine propulsion contender. The
evaluation of the Rolls-Royce/
Allison/Garrett and the GE/
Solar systems respectively will
determine the winner of the
hardware design contract.

SHIPS SERVICE GENERA-
TORS - On the auxiliary or ships
service power generation side of
the engine room, a lot of interest
is being shown in the TF 1500
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(AGT 1500} by Avco Lycoming.
This compact recuperative gas
turbine package rated in the one
to two (1-2)MW range is attrac-
tive with respect to efficiency,
specific volume and weight par-
ticularly as costs should benefit
by the large production volume
of the turbine as a main battle
tank engine.

LCAC PROGRAM - Deploy-
ment of the first Landing Craft
Air Cushion or LCAC'’s by the
U.S. Navy this year should de-
termine the future of this type of
landing craft in at least the U.S.
Navy. Powered by Avco Lycom-
ing TF40 engines driving air
screws while also providing the
required lift, this craft should
enhance the assault landing
capability of the U.S. Navy-
Marine Corps team.

ROLLS-ROYCE PROPULSION
ENGINES - The Rolls-Royce
SMI1A at 12-14 MW is at sea
gaining experience in the British
Navy and Japanese Self-Defense
Force. The Netherlands “M”
class frigates will also be com-
missioned in the next few
months with the same engines.
The higher rated SM1C at 18
MW s to follow with the earliest
installations in the Dutch
frigates.

NFR 90 - The NATO “Frigate of
the Nineties” or NFR90 is about
to enter the design contract
phase. Gas turbines have fared
well in the initial definition
phases with the LM2500
CODOG plant evolving as the so
called baseline.

With each nation free to
choose “national variants,” it is
not entirely clear as to the status
of the “baseline” propulsion sys-
tem.

The cooperation of the NATO
nations in this program has
been encouraging, however, and
should the U.S Navy choose a
frigate of the NFR90 type, it
would speak well of the effort as
well as assuring major support
for this NATO program.

A home study course:
Basic Gas Turbine
Engine Technology

What will be learned from taking this course?

Because emphasis is placed on a non-mathematical approach to the
understanding of the fundamental nature of the gas turbine engine
and the processes which affect its performance, the Home Study
Course is ideally suited to technicians and management personnel.
Students will be introduced to basic principles of energy transforma-
tion, fluid dynamics, combustion, heat transfer, and material proper-
ties.

Throughout the course, the anatomy of the gas turbine engine is of
continuing importance. So as you increase your understanding of the
principles and processes of gas turbine technology, you will concur-
rently develop a knowledge of components and the factor affecting
gas turbine engine performance. You will obtain the basics of gas
turbine engine technology in your own home, at your own pace and
through a course designed to meet your needs.

Who should take the course?

The course is especially designed for technical and management
personnel engaged in gas turbine engine and auxiliary equipment:
operation, maintenance or service, specification, sales and manufac-
ture. The course will also prove valuable to those engineers starting
their careers in any of the above aspects of the gas turbine field.

How will the course be administered?

The course is organized into ten lessons. All lessons and tests will be
mailed to you by the ASME International Gas Turbine Institute.
Following each of the ten lessons, when you are ready, you take a test
on that material. Take your time in answering the questions and feel
free to double-check by referring to the text material. When you are
satisfied, send the completed tests to the ASME International Gas
Turbine Institute for grading.

IGTI Home Study Course Order Form

Please send __ copies of the Home Study Course in Basic Gas Turbine
Engine Technology to the address below. Enclosed for each capy is $85.00
U.S. ($45.00 U.S. students).
METHOD OF PAYMENT (Please check one)
O CHECK or MONEY ORDER
Please make payable to the “International Gas Turbine Institute” in
U.S. dollars drawn on a U.S. bank.

O CREDIT CARD
Please charge to my:
Card Number
Expiration Date
Cardholder’s Signature
As a service of the ASME International Gas Turbine Institute, the Home

Study Course will be given at no charge to unemployed graduate
engineers who are members of ASME.
Mail to: ASME International Gas Turbine Institute
4250 Perimeter Park South, Suite 108
Atlanta, Georgia 30341 U.S.A.

OVISA O MasterCard

Name

Address
City

State Zip/Mail Code

Country

—— Regular ($85.00 U.S. each)
Company
Title
—— Student {$45.00 U.S. each)
School
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IGTI Continues
International Involvements |

The ASME International Gas
Turbine Institute was well repre-
sented at the NATO Advisory
Group for Aerospace Research
and Development (AGARD)
Conference on Combustion and
Fuelsin Gas Turbine Engines in
Maleme, Crete, Greece, October
19-23, 1987. Seven countries
contributed to the program of 38
invited papers presented at the
Conference. Eleven of the papers
were delivered by members of
our IGTI Combustion and Fuels
Committee. The authors are
Stan Mosier, former Committee
Chairman; Ed Mularz, current
Committee Vice-Chairman; Pete
Karpovich; Jim Peters; Arthur
Lefebvre; Sigmar Wittig; Arvin

- Jasuja; Jack Odgers; Cliff Moses;

Scott Samuelson; and Hookum
Mongia. Other participants were
Finance and Past Chairman of
the IGTI Board of Directors,
George Opdyke; former Chair-
men of the IGTI, Art Wenner-
strom and George Serovy; and
Mac Mellor, Combustion and
Fuels Committee Member and
former member of AGARD'’s
Propulsion . and  Energetics
Panel. The week-long. meeting
was well attended by represent-
atives of the NATO countries
and was an excellent forum illus-

trating the technical strength:

and professional involvement of
the IGTIL. ) )
Reported by Stan Mosier

CHAIRMAN’S CORNER
coriinued from page 2

tee Chairman about it, see to its
creation and approval, and let’s
offer it. This is a real opportu-
nity for member participation
and service, and I hope that
more will become involved.

This year’s annual congress in
Amsterdam is our next educa-
tional opportunity. My informa-
tion is that the technical and
exhibit programs will be of ex-
cellent quality, and we are all
anticipating the keynote ad-
dresses in the area of aircraft gas
turbines.

HIGH-TECHNOLOGY

CERAMICS FOR

HIGH INTEGRITY
INVESTMENT
CASTING

Fairey industrial
Ceramics Ltd.

Filleybrooks,

Stone, Staffordshire,

SH5 0PU, England.

Telephone: (0785) 813241

Telex: 36277 Fax: (0785) 818733

Leading the way.
in the development
and manufacture of
precision ceramic cores to
meet the exacting demands

of the latest generation of hollow
cast components for the world's -

gas turbine manufacturers,

D.A.L
Ceramicsinc.

38240 Airport Parkway
Willoughby

Ohio 44094, USA.
Telephone: (216) 946 6964
Fax: (216) 951 2106 -

Please bring this information to the attention of your corporate
Marketing or Advertising Executive. . .

. w).b
) GM,T“’“‘“‘”! dw'“f“"“""
aueeeptd YR e UNT AVAILABLE T
IGTI EXHIBITORS

in its continuing efforts to improve the technical quality of its publications, and to inform
the industry of the latest developments in gas turbine technology, the ASME
international Gas Turbine Institute will begin accepting gas turbine related product and
service advertising in the Global Gas Terbine News.

The audience of the Global 688 Turbine News consists of more than 30,000 engineers,
users, managers, researchers, and policy makers from throughout the worid who have
an interest in ane or more aspects or applications of gas turbine technology. From the
OEM to the user and to everyone in-between, Glabal G2 Turbine News reaches the
designers, the specifiers, the consultants, the broad range of purchase influencers and
decision-makers who need to know your corporate capabilities and product benefits.

Here's what our first advertiser had to say:

“I would like to take a brief moment to express my satisfaction with the response
we have received from advertising in your newsletter. We are delighted with the
number of calls we have received versus the dollar spent. | want you to know we
plan on taking an ad each quarter.”

Terry Feeley
President
LASER FARE LTD. INC.

All IGTI Exhibitors receive s 20% discount on advertissments appearing in il editions of the
Newsletter up to 12 maonths sftar the event in which they axhibited.

For more information, please contact Jane Puntney at the international Gas Turbine
Institute in Atlanta (404) 451-1905. Telex: 707340 IGTC ATL.

Global Gas Turbine News Advertisement Rates & Data

A. Office - ASME  International Gas Turbine Institute
4250 Perimeter Park South, Suite 108
Atlanta, GA 30341 USA
Phone: (404) 451-1905; Telex: 707340 IGTC ATL
B. Commission & Cash Discount - All prices quoted are NET; they do not include
agency commissions. No cash discounts.
C. Goeneral Rate Policy - Payment due within 30 days of date of invoice. Payment must
be in U.S. dollars drawn on a U.S. bank, or by. VISA or MasterCard.
D. One color/white rates (net) - The principal color used in the printing of &lobal Gas
Turbine News is dark blue PMS 289. This color, or an alternative principal color if
used, will be the only color in which ads can be printed. Rates below are per

insertion.
1 time 3 times
Y. page $900 . $800
Y page $575 $500

{20% Discount to I6T1 Exhibitors)
E. Blsed - No bleeds permitted.
F. Position - All ads are run on a space available basis, run of publication. Every
effort will be made to accommodate all advertising received.
6. Classified - No classified or employment ads will be accepted.
H. Copy Regulations - All copy is to be camera-ready art or 133 line negatives within -
the dimensions noted below. Only 2 and ' page ads will be accepted.
I. - Mechanical Requirements
Prining Process: Offset, sheet fed.
Trim Size: 8% X 11; 4 columns.
‘Binding Method: Folded or saddle stitched depending on number of pages.
Colors Available: Only principal color, usually PMS 289 dark blue.

Dimensions:

"2 Vertical, ... .. voel 3% x 107
"2 Horizontal. ........ 7" x 47"
eviiiun EERTR 3%" x 44"

Issue: 0 Closing:
December 1

June 1

issues. Refer to introduction for more details. :
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IGTI Past & Future Events

PAST

LASER HARDFACING

Are you tired of the problems associated with antiquated
hardfacing and spray coatings?

We will use our patented powder feed system to apply
Coast Metal® 64, Tribaloy® 800 and lnconel° 625 to your
turbine blades.

Our customers appreciate:

— the minimal dilution ofourdepos-
its which maintains the physical
properties of the hardface
material.

EVENTS & ATTENDANCE
1982 LONAOD . « v o v e e v et e eeeee e eeeaaeaaaeneens .5,164
1983 PHOBIIX . oo ot eve oo ntnonnseroeseoesnnnnesnns 4,306
1984 AMStErdam . v oo v e v oo evsroneeoeceannosnesaasnas 5,387
1985 HOUSION . o i v v v et v ees it tvneererennonasonasenens 4,351
1985 Beijing, PR.C.. .o viiii i iiivin e 25,368
1986 Diisseldorf................ ettt e, 4,408
1987 ANAhEIM. . oo ve i ittt einir i an s 4,164

1987 Montreux, Switzerland. .............

FUTURE

EVENTS & LOCATIONS

AUG. 30-SEPT. 1, 1988 =
Montreux, Switzerland

JUNE 5-9, 1988
Amsterdam, The Netherlands

ASME, TURBO EXPO
International Exhibition and
Congrescentrum RAI

JUNE 4-8, 1989
Toronto, Ontario, Canada

1988 ASME, COGEN-TURBO II
Montreux Convention and
Exhibition Centre

JUNE 10-14, 1990
Brussels, Belgium

ASME, TURBO EXPO ASME, TURBO EXPO
Metro Toronto Convention Brussels International
Centre Conference and Exhibition

Centre

— the profile of our deposits which
closely matches final dimensions
and reduces grinding time.

— small heat affected zones which
allow their blades to be repaired
more easily at overhaul.

— reduced manufacturing costs.

GE, Pratt and Rolls-Royce are laser hardfacing turbine
blades on their factory floors.

Call us about providing laser hardfacing services for you.

RARITAN CENTER, 300 COLUMBUS CIRCLE, EDISON, N.J. 08837/ 201-225-8686

°Quantum Laser Corporation 1988

Catl for Papers

1989 ASME. TURBO EXPO - Land, Sea & Air

The 34th ASME, International Gas Turbine and Aeroengine Congress and EXpOSlthn

June 4-8, 1989

‘Metro Toronto Convention Centre

The 1989 ASME TURBO EXPO, spon-
sored by the ASME International Gas
Turbine Institute (IGTT), will be held
June 4-8 in the Metro Toronto Conven-
tion Centre, Toronto, Ontario, Canada.

All prospective authors are invited to

begin now in their plans for participa-
‘tion. Papers on all aspects of aircraft and
ground power gas turbines, gas turbine
components, engine and system tech-
nology including research, design, de-

Toronto, Ontario, Canada

calls for papers are bemg sued by the
Technical Committees of ‘the Interna-
tional Gas Turbine Institute.

Technical paper ‘offers may be in-
itiated by submitting an abstract by June
15, 1988 to the appropriate IGTI Tech-
nical Committee Chairman, or to the
1989 Technical Program Chairman:

Louis A. Riekert
Brown & Root -

velopment, measurement, education, PO. Box 500
application, fabrication, materials, man- Deer Park, TX 77536
ufacturing, control, and operational ex- (713) 476-2614

perience are welcome. More detailed

Completed manuscripts must be re-

ceived by the Session Organizer or

Technical Committee Chairman no

" later than mid-September, 1989. First

time authors are encouraged to study
ASME Manual MS-4, An ASME Paper,
prior to preparation of their manu-
script. All papers will be reviewed ‘in
accordance with established ASME and
International Gas Turbine Institute pol-
icy and' procedures and will be eligible
for ASME Journal publication if war-
ranted by reviews. ’
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Servzces und projects of—
» International Gas Turbine Institute (IGTI)

¢ IGTI has contributed aver $27,800 for compli-
mentary subscriptions to_either ASME gas
turbine technology journal for ASME members
who have indicated gas turhmes as their pri-

- mary technology.

1GTl is canmbutmg $70,000 annuzﬂly in scho-
larships for ASME Student Section Members,
IGTI publishes annually the WHO'S WHO in

- the Committees of the ASMEIGTL a directory

= of all administrative and techinical committes

 back to 1957. The Directories are available

members. Complimentary copies are available.
1GTT publishes a Directory of Technical Papers
from ASME Gas Turbine Conferences d; ing

m
‘the IGTY for $10.00 each. prepaid. Individual

‘and payable through a U.S. bank.]

papers may be ordered from the IGTI for $5.00
each prepaid, {Checks should be in U.S. dollars

IGTI compiles, publishes and distribute
annual International Gas Turbine and Aeroen-
gine Technology Report. Complxmentary copies
are available.

» 1GT sponsorsthe Fluid Dynamics of 'Iurbama» N

chinery study program.
IGTI sponsors and distributes a home stud;

“* coutse on Basic Gas Turbine Engine Technol

ogy. The home study course will be given at no

, charge to unemployed graduate mechanical en-

tional home study courses.

IGTI will pay the dues of graduating ASME

Student Members upgrading to Associate

Members.

IGTI publishes the quarterly “Global Gas Tur-

bine News.” Complimentary subscriptions are

available by contacting the IGTL

IGTI s the source for information on exhibiting

in the International Gas Turbine and Aeroen-

gine Congress and Exposition held in June of
ach year and the 1988 ASME COGEN-TURBO

HSyn posium and Exposition, Montreux, Swit-

- zerland, September 2-4,
IGTHs a sponsor of the 1.8, National Commit-
te he International Council on Combustion

g amzed lectures presented in the Peo-
public of China in the fall of 1982 and
d also organized the 1985 Beijing Inter-

‘Tl has contributed $40,000 to. American
National Standards Institute for administering
the Secretariat of ISO-TC70-5C6 Gas Turbines.
IGTI has administrative and nominating re-
sponsibilities for two ASME awards: the Gas
Turbine Award and the R. Tom Sawyer Award.
IGTY sponsors: the John B Davis Award for
eﬂtstandmg technical papers covering gas tur-

NAMES
in the NEWS

It is a pleasure to note the
recent appointment of RISHI S.
RAJ as Dean for Administration,
School of Engineering at the
City College of New York. Dean
Raj is Chairman of the IGTI
Coal Utilization Committee and
is a member of the IGTI Edu-
cation and Turbomachinery
Committees.

THOMAS C. HEARD has
been elected to Fellow grade of
The American Society of Me-
chanical Engineers. He is Mana-
ger, Industrial and Marine
Systems Engineering, GE Com-
pany in Schenectady, New York.
Mr. Heard is a member and
former Chairman of the IGTI
Pipelines and Applications
Committee and was Program
Chairman for the 1983 Interna-
tional Gas Turbine Conference.

CHAIRMAN
WALTER F. O'BRIEN
Wright Patierson
AFB, OH
513-255-4141

ASME; International Gas Turbine Institute Board of Directors 1987-1988

CHAIRMAN OF
CONFERENCES
SIMION C. KUO
Pratt & Whitney
West Palm Beach, FI.
305-840-7431

VICE-CHAIRMAN
FRANKLIN O. CARTA
United Technologies
East Hartford, CT
203-727-7355

REVIEW CHAIRMAN
HOWARD L. JULIEN
Kaiser Engineers Inc.
Livermore, CA
415-423-0440

FINANCE COMMITTEE
& PAST CHAIRMAN
GEORGE OPDYKE. JR
Textron Lycoming
Stratford. CT
203-385-3433 England
(0707) 331299

EX OFFICIO
THOMAS E. STOYT
Thomas Stott &

EUROPEAN MEMBER
GEOFFREY HANLON
Hawker Siddeley Dynamics
Engineering, [d.
Cummaquid. MA
617-362-9784

EX OFFICIO

DONALD D. HILL

ASME Internationai Gas
Turbine Institute

Atlanta. GA

404-451-1905

Associates

COUNCIL ON ENGINEERING

Other International Gas Turbine Institute and ASMEg Volunteer Leaders

EDITOR, GAS TURBINE JOURNALS

ASMEg PRESIDENT

E.S. WRIGHT A.]. WENNERSTROM RICHARD ROSENBERG
Moline. IL Wright Patterson AFB, OH San Diego, CA
308-763-5462 513-255-7163 619-583-1837

SENIOR VICE PRESIDENT, ASMEe
COUNCIL ON ENGINEERING

A.A. SEIREG

Madison, WI

608-262-3594

MANAGING DIRECTOR & CEO
DONALD D. HILL

International Gas Turbine Institute Staff, Atlanta, Georgia

DAVID H. LINDSAY

DIRECTOR OF OPERATIONS

MANAGER, FINANCIAL AND
ADMINISTRATIVE SERVIGES
SUE COLLINS

EXHIBITS

ASSOCIATE ADMINISTRATOR,
CLAIRE HOWARD

STAFF ASSISTANTS
LAURA KEMP
ANNA MAZANTI
JANE PUNTNEY

Donald 0. Hilt
1GTY :
Atlants, GA

International Gas Turbine Institute
The AMERICAN SOCIETY of MECHANICAL ENGINEERS
4250 Perimeter Park Soulh

» #108 + Atlanta, Georgia 30341 USA

NON-PROFIT ORGANIZATION
U.S. POSTAGE
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