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CHLIBavE—% Y NS BIEEEEHD
HERIEIE /D LE s Alford Vickn 32 £&®
S5hTW3, X Alford DT Piddsic 5€Y
VAV =WitBL DI AR - bDTH
20, CHIRFI00Tv Yy ThbirmE®e Lt
L TED, active clearance control D H
CEBLE-T, $TETEALERELEDLNZD
T—HZDMEDDH 5, ( Alford IFAKEFEES M
ETGED engineer DS DHRE LEN 5 Stein-
metz H% %372 13ETH %535, Old school i/
T 50T, ) y2y—NVDEIETS Taylor
cellic & 5 AMMEEER L L s borse
REDBHDH>TORBODTHRUBBICTHFDER
T 5B, )

7oL, EREMREDOEREL TRKRELT
HYIZBId 5 &0 LEED TE D, HiRDONA
SADYVYRITLTH—, ZAREIMMOLBXH
INEHOP->TW5b, L f:bito TEBRTHE
ICEHNCBI L TRKETOHR RSO RENEEE
BRREDT5EIIC8Y, EBTOEKRLKRBERD
MR EMBLTSREDHAICHEBELEES
NENEPICODEFLREBRTEREICH LI,
PPBEBEYL, REIKOBLDEZIE0T
IO EEIUD, ERMISTERHXEES &
D HAERTDSEDZ DETOHFEIFSLOB
BRIZILDDTEBEODEESIDT, EDHSEL
AERBRATOIIZOTNERZNTH 5, XREE L
DKETORAREEIE VS HEXLOTHRTD
FMREFRD OFEIC BT 5% D it REIHF
FRERRBICOOTRABLOBEUAD L5 3
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BIcE B TAENIIIE 120,
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BAROD &5 ICRIITOIEEZEHDEEL 7
7w 5 LBERBICLBbDICKEEN, 5ZS
N7 BIE I ho RRICK 3 bDHE Camp-

bell R TEBICHETE 3, (ZNRILRTHS

B, CRNETKETIZT7 I v 9 DRESHED E
e G0, EREORRDOE D & mEIRE
OHEVBEVERELPTODT, SHRIZEAHHT
TEHDTRBTODEERD) XKBETE, BHdic7
7 v yicn o T, BEIREICO EBRN B,
2. 75v% _
1375 v s OEREE EMmEEiedhiR Lic
BEXTHVbDTH 3, KitRENTVBLS
ICERIBROMDITKFIEN D, $75H5 D Super
sonic unstalled flutter, @ Supersonic stalled
flutter, ® Subsonic/ transonic stalled fluter,

kU @ Choke/negative incidence flutter T&b,

DT DIEFicit - TR d 3,
2 — 1 Supersonic unstalled flutter
CORESEENSBEERD LXITEE 300DT,
BEREGERE EOTHIC XV BFTICIZ S BT
ZLUACR2EE L THTIBEL TOII0ER
ETEZ 7599 Thd, D759 4% LRIy
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7 > VORHEBEISO LREETESZDT, T
NB—HRET D EEABELIBERO SEZL D 44
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5 LEEMS100BDE SIS < 5100 % %
CAFEETEEBLEB LA LSS, C0L
ERBRFEH~ v TR T S5 v s BZ ST ES,
SHREH~ v BB ERET BiIc L bRV IFRITH
ARTD7 79 BEFTEFTEIDPTUBL
EEBEKRTIOTHIHEET ALEND 3,
D75y 8 DY TS 395, BETO
Yal) -V VYEEXBLZEEHBESEERHICE D
ROENEI OT (XZhHG LhEIiRBAR
VOT) DVEHRKEERBOTICL BB
BEL BT £ D BB OARBHICEZ D
LEBINDBTH S, THh& D bHENOKE
N 58 B IERMEE YT & B R & BIREND (T4H
ZiLh EDL DDERAEELSN T3S o
BREDRA X T 2 KRB S BHE Iz D0
TTiRbE5HD, TOREREIRS ED\7-EF|H
BOHROERAMBEICEE L TR SEHESD
PoHEN, XCOBEE OPZATHBLERAS
NTHESTEBLL DOHBRETH 5, 1L
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, STALLED
@ FLUTTER

Adﬁl» /

SURGE
LINE

>7
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~ SUPERSONIC
s UNSTALLED
FLUTTER

®
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%

®
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Ihoidh £ THRRIEWTH DRENEH A
BRr5Z3ERIFLABINTHIEVDT, &
NIISEROEFENRFRBATH 5,

Supersonic unstalled DEEDEHIRE TOH N
FEALICEOEALT S K2 (1 —a)itREnT
W3 LI IREAEIMEN & i HOHEE & 3GE
HEETHD, FHRERBNIHDEREHRLOI
3, EAKMLERT BicoNT, FREOEER
(1—a)=>(1-b)—>(1—c) ~EELL TV,
L f288 » TIRITER~ BIEEERIT S C OZAbickt
6L THARRENE - T %0

BRIZERTEYU LB AEEE L Ti(1-a)
DIRBEITHHIE L TR XER(B)—10F THH D, (1—-b)
RUE(l-c)icinLTid )45 %5, 7 7 /D
R IEERIGEVRIT S5 C ST iR
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75y S ERICERRENE SO T T EMNE
- BOMA DB THONTWS, HiIzh EEEX

4
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RATIO
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BOUNDARY
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Rt - B

NBHHNERABLUNSERBEBOEDIIZICED 7
5w DiEkTHIEND B, BREKMEBIR
KOVWTHELTSH, TLHEAVEZDLDTHFE
WBIC SRTEEFERENDHBOLIEYDRIEST
50" coymmmmbEms>hTnal? chi
DHELIIDBICEBICOVWTT 5 v 7ERETFH
TRCRBROANBOTEREEALOEZELR
FRTE SN EEKEBH, DS ERITIE
WETL,

Pl ERFENE ZRTICEMU L 72T dH 358,
ZRTERNOFEEBRIKETREEAEHRAEINT
WiEWh, COARBLTRYEOMEELT, =
RIEBNDERELEFVELD S, &L AN
— VYV TBEDEEBAVE— S Y ADEENT Ty
FITEDLIBEAE GBI STHOADBE RN
WEERMEEEZEL ONS, TNFETOD super-
sonic unstalled flutter X /- DIXEHKHT
vIViItRoh, BEMBATREZTELY, CO

100% SPEED N
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CEEERABBAT Yy TREES 105500
LT, REIBTIRS 1 708530 LEZ D
€5 LEESE, BESOHBELTFHHES T
b —vVITDEEIAFHNT Ty SERITKE
REEBERITTHRENTTL 3,

EERZLEIT DUV Tid, Detroit Diesel Allison
KRR ERZESE (5 8 ) BBicdy, X
NASATHORENKBE=FALIEEDO LD IR
BEERLIDT, F—oBELAHEHL-TL B
DEES, 1L SiciIAREEL D DR
DEBEEH TRADOBBANBELEFSHEDT,
BiZE Naval Postgraduate School Tido—%ick
SHRBREELXHEOBRKETH 5,

2 — 2 Supersonic stalled flutter

IR 1 @DEEICHEML, inlet distortion -
BHEEEDT 7 VITKHITEEPLT VLD TH 5,
HENFLELLTELSBLELTVWE DEE

ZoNTW3B, ZDMEBICEST 52 12 unstalled ’

flutter IZEARTT {130, XHER1S) I2actuator disk
KBV MITTH 5, £ERIZ Quiet Engine
Program (QEP ) ®FanC®D32%® scale mod-
el ZAW /. b DM GETITHOIh TV B, (15 DIEHT
BIDEBRHEREUBMIRAI LS TH B,
BRI CBEDILIE & RIACHRITE 2700,
2 — 3 Subsonic /transonic stalled flutter
Z Nidcore compressor D R} TS B O
® positive incidence TE I DRF <, FOEE
SHMITEBEOHE, BEMKBICLVESL
ENh b, COEMTOHFEIIINE T A — A HEKX
BRBRTF— SIS EDL T RARY b, Eig,
BMHRUESEEFCIDERL L7 -/
7L, Chitk->ThhkipicADE4R 3
LEMBHEVNENL12DTH B0, BMEGED
annular cascade™® NASA TOEBKR RS E
BMTORRBHIILDH TV, BIFTHICIE Sisto
WEDKEDHE T bbb 57, FilkoD first
principle ZHFE A ETHIHTRELLEINTE S
Be THRFAE NI BEL TW B 72T BUE L
BENTHADIERAL THWEDL5TH3, T
KL THhAWEHFEEZELODPTER XIS
NEHGHAHEBIDPROBREIFELNRROE
YEEBZTOBROTREBOMEERS, THbDL,
EBED—DOD stagger angle ¥ EICLE AT,

hip - BB

incidence MY bRKE WV EHIRT B &, FEZ
VWEDZTSH, TOHEMN stall flutter KMLTED
WE, CORTINITABEL THIDED D&,
stall flutter ITA %, #ETHIE, BEZERAF
BT L TRER LT IEERELXRETE LT
RNHREETH 555 FEFREICOVTRES
KIRET 5 E L TERDE L TH stall flutter
DEFRITFRHTEZ S TH %, (BIEAIT incidence
THEICKE { L7 B3 sentinel blade &FEITHL
TW3,)

2—4 Choke/negative incidence flutter
AIEIHEL, Thi3BIRARFF D core com-
pressor D - FERTEI DT E bbb L
I 7 72D OGVTHEE 3, COKE, EERIC
DU TIT negative incidence & F 3 — 7 & Hi[ER;
KHETLZDT, COVWTUDEEFRRTH ZH
BRI E THRELSTHBONTH - 720 annular
cascade'® T T DD & bZFNFhBIc

779 DFERENL D EBERINT
negative incidence (3 positive incidence & i¥iic
BRNDBHEOTED»S ZBL TH 3D THE LD
DT FE IR EINTVII W, choke flutter
ZFDHDIDOVTDRENTIIHRY] SAI TNASAD
ZECHIL N THEFNICRAS S hichs, e RS
Db —MAME X - L7ohS, RIENASA RU
Princeton K¥ T#ITHTH 2, &2 EHTOE
BpoW0ZUE, TD choke flutter (3 REkENICHE -
DNBHULTEBEINIOT(HEDOEKRTD)
acoustic resonance HE L A LNB, Lh-T
SR AR T B2 0EH R T DREWREICE
ABLENTEBhOF—RL v P EBS,

2-5 %2 o ft

subsonic unstalled flutter 3EMTHET DT
£S5 THBH, BHELIBMINE Verdon™) Ata-
ssit® H3 % %o

3. &% iR 8

MERENE L TOANNLE BIEEEZE K i,
inlet distortion, wake FiC LB bDH D, T
Db-EbFELOIERVERID Danforth( #d
XHBD Steinmetz EZEE ) OB ZTI1975 4
DH XL BREATVBDT, T TH
BHZ R, 197T5F LD R B #6)ic D& B8k
5o ‘
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BHREBOMEE LT, BN EROEF
MB—KTHEO D E L THEES NIZBDOEF|D
HEEESNEHET 2 OBHBHEER O TH S
S, ZHicBIL T subsonic flow Tt Caruthére
DHH Y, transonic flow 3 NASA THIEHET
FTHB, DUERSEBEELT SEa YTy
HEEBEZ TV yOPRICHBER M Ty MIC
£5av7vy HBHOFEEFEENFEL Greitzer
LD IThbN T3, EERE TIX Detroit Diesel
Allison TlE#Ea v 7V oy 4 BHELETLERHHEIC
LDFERINICHEEEESHABREEIN>DH 5,

INRHRBEOBETH A0, 7 V7 VK
KOWTOHREELEHOMETRARINT VS
bDOTRAKRETIRRELASTE L, LMLLIFVTIVE
M THTF s 72—HEM1 vR5EOHEEFHIC
L5l EELE T ERBLHoNL
ETHDEHIDETDHED open literature
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TCEFNVICDNTTIRSH AN, a) 2 VDINCE-T
ElEz D 2 15 LIEEFE RS- T 5 &ifikic
HERPHAEZLEVHIERBTTED, Ths
DRI MNITRENFORENRRAREL TH
HAWVENDLD ZHTH 5,

iR ENCB L7 EERENRRE L TRAE
HAEE»Ho5255 D& LT vortex whistle'®
DOREMH D, THhiTHPOWTPLLEAEW TR
THATz\, vortex whistle [3fERIFRASH 3 BRiC,
ZDIHIT) TEE AEAXE - BRI T,
Z DIRENEUIEELERIC LB 5 & T A ich#hs
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VIBICEBADBDEYUTNED, BELDENVEIX
PO— N WEBRIEZDIRGELD, BELGELE
LIS THEEZ BHETH DS, THOLERKRID
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CXBbDEEFRILD) EEEMSEFRIC—ET
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NHid 553, FEEMERIEIC OO TTIRH B8,
Kelvin 20 &5 5 FRIS h, XEELETEKN S
— £V ® draft tube surge(23)& LTHEHmSNT
WADAH, vortex whistleD—flichH -3 LHS
D, COMERTRY —EVIED0TIRESE TR
RINTW Dot LBOLIFRZ—EYTHZ
D vortex whistle (3L REL, Hricihiio s —
EVERHIZER, 3TNy - Y TRAZE IGV
ODFRICEEZRTVIEBHSN TS, Thic
LBEEHEESINIREBRERELNL B EDH
D, 1.254 VFBADI —EVEICT Ty 7%
CXHHP, 4—EVE, 1 VvRFITBEES
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vortex whistle (2Z2 /15l FEED AL 57,
BEMRLEOMELILET LR TFRlicE LT,
LD ERBINETTY —-FEBOBRTZTO—BEL
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(3D vortex whistle S —~HEEZ5L, EHKH
KICZLE b5 THERTH 5, BERKDOVTA
5EEEAMITEED (EEFETREH! )DL
BEXSSHL, NEELTRLEBENSERL, &
ICHZRAE TREESET T RE0S, WbhY3
Ranque-Hilsch BB H T 32 ETH B, vortex
whistle 2] LD HETRETSE, TOEES
BERIBECAIIERT S, COTELEIAAEET
L IAX LTV 5 Ranque- HilschZhR O
BiKicoWT, EELETRBREEITOE60DLE
Yo TP B Ranque-HilschH BRI ETEFRR
KEOFEINCEEFRRLEEZZD0EHT,
BEITNETHREEHOEGEOLEBICLDA-CD
#4353 D- CicZ D % acoustic streaming & (T
NBRRO—PILHEINE) s -rric
BAL TV, ChidEFKELL TAlES I
] —49 (K- BES) BEEEHERRICLD
BFREINTOBA[EEND I EETTHOTH
5, SEEBRANT, BEIEEEHRITERE
IR E B, RIEREECIIEEBLE5ZILW—F4
RBEELTEZONBERBDICKL, Z&ELLHE
HicBELEYBAaNHET EERTHEDELT
BHENENEES,
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BE, 714 FHNOMBEKKIE2,000 KEHZ S
SR EEBD, ERBLOHRATEIERD—H
ZRENCHWT S 1 FEEmARET 5, L,
SEIAZES A GREICHWIEEICR, BRERIGE
FEZE (chilling, %723 quenching )L, FRMREEHE
HYEEmx €5,

REDHNRY -V iEHRILDEF NS, &
EATH2s —cV ADREMSESTE T ERT
LIEENTH BHS, DITVWEEHESETI 1 F 5
BAREELT IR DI ESE ORI ESRTHE
WrERIN B,

2. SAFOWAH

7 A FEOKBEICHAVAEESDOBRRE L, THEE
THREGEHR EEZTHR VGE, EAtkoKic
H-o-TH1DLSiTERT 5, FIEHCHREESN X B
B (H1 TRERLE20~600&EH) 6 EHLS
1 F"DBEEORELME, LEchi-T54 F
BEEAHBBEL TICRDICIEE I OmEES
BREPRASIBEEEERAT IL4END 5,

BE, 54 F-E LTE<HVSONEERBIE,
ZF vV 2R, Hastelloy X, HA—188 ( Haynes
Alloy No 188) 13 K THB, R2BDRABERIIC
RTe WTFhoOE£ES 1,000 KULETREEICIT
RANDMET 4%, HA—-188 3B 1 7 viESH (L
CE) it/ L ThEMT<SCOTED, FlZiE,

1, 200K TO LCFABTRI—#E LKtz L T
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HY 5. ZLOERAMBE 7 1 FDFwE, B
HFEDOHLPL, JURDRY ICERT % HaHI1IHE
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Ni —base Co —base
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Mo 9 w 14
Co 1.5 La 0.08
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Download service for the GTSJ member of ID, via 216.73.216.204, 2025/0#053 T —



GTSJ 8-32 1981

#H, 202 LCFIrESLK 7597 OFLE IR
RENED, ChoOdDIEERPUEBEMAIEIT
DT ERE>THIET B EMNTE S,

3. AHEEE o |
BHEE T, EBDO54 FiclEASh, 30
BBERABES ST RBEEEICIE, KBILT
RDOELHIL DD 3,

(1) BE#AED (Film Cooling )

(2) 4oy bH (Impingement Cool

ing )

(3 WL (FiFEH L) %H) (Effusion, &
7213 Transpiration Cooling)

HAKBE (Hybrid Cooling )

EE (3B ) 0—~F4 2 (Thermal
Barrier Coating)
RIGHIEEDRKRNL D DEM 2 ITRT, REK
(@) IT/R T M1t (3 HLBR I/ N D RREEBS SRRR M £
A NS, CHhIBETNINESTHSK
M, VIREHIZI 59 I BRETEIEND 5,
8 ITOVTIE Burggraf 5° OBIEL 63,
X2 D(b) & (c)3REWBED T4 +IZH1ED & <
DORAVONTOAEAIEET, HEKIRIE -
MIBESTH 5. ERI()EHRE, T/E3HIDEH
LB Tic X © R d 2B E#EE T, BiE
22 57l ( metering hole) DAREAEZ 5 &ick
S>THHESBA BB ICHETE 20 Hhdb 5,

(4)
(5)

HOT GASES

(a) LOUVER

, H
(¢) SPLASH COOLING

B2 AR
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ZEJBARICHEE ( plenum chamber ) &,
HAEROBERME S 13 > THRHESEEBR
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X3 BRHEGEIES
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EETIEEELLOVEAND B,
. WTHEAKEEFAKL DI, Bz
EEEX NS EQ AL HEE
Thb, BOBHEAXESL T E0D,
Transpiration cooling DV &2 &4
Hd3Ztbdbd, B513# (£A£309)
TRLUEGED E S & c 0B 0%
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K5 54 FemERMNoBESE=Zae>
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THHAIESUBRA RO R A 2~3WILBUEA S &
TN H B, K 61CKT Lamilloy ¥ ¥ Trans-

ply¥mngasncw s,

BE#O-F 4V 354FBEHA RS IV IS
ETBMETHE L ERLMMOSRELE b /281
bDTH 5B, 3 —F 4 VI OERMIBHBH KL
NSV EDSRBHARROKE WERTEHERNT
HB. TIZBREIEEICPDPRIT, LCFRMEHCER
La—57 4 VI BOUVUIANDREL SRS 3

LEMNDE, a—5F 4V 7D—HIT,
® =TI+ F(ES0.1m)

@ 35B=yHNTNIFA F+65%FELIN

3=7(01mm)
® ZTEIVVva=7(03m)

Download service for the GTSJ Mmember of ID, via 216.73.216.204, 2025/07/05.

(b) Transply‘)

K6 WALH (HE) HBiEos

B0 EiICBIRICERT %, BBRE{LI VD
=7 &, ZrO2D1,000K L TH= 25RLE
EMgOGMICL-THEL 12D TH 5,

ZDiED, NASASHLER>TERELE, 1
v b7 (Y20312%) TEEALL 12 ZrO2445
# (Ni~—2 16%Cr, 6%Al, 0.6%Y) ® ki
HEART LS _BEM -7« Vb S B AR
Ltnz’®

4. SAFDIERBEHT

T4 FEEIIW T B ERARIT,

Ri+Ci+ 4K =Rao+Co ' (l)
LEbE3, 22T, RiBXUC1IE, zheEh
MRENDOKREZTLIGEN R OEHE LU
WMICLS>TIAFNZAONBZREBTHD, RoB
KU CtENENABICE L5 1 F BTH S
NEZBEHELUOWURERBTH S, 4KiZ54F
DEMARNDOBMEEERT, i3 T 4 F+HE
L ORBREN+REOEAL LERINE T E
BHb, ’

RiOERY EET:(KIOBREAR»SE
B Ty(KID 74 F~DOEHBFEER (W/of JT,
Lefebvre - Herbert® iz £ 1113,

(1+ey)

2

Z ZTa 3 Stefan- Boltzmann 2% ( 5.7x 10 8w/

Ri=¢ e TH(TEE 1,25 (2



GTSJ 8—32 1981 # =%

fKY, ey 354 FBREOBHE, 3 KR\ 1.00————
HRTHD. 73y 73747 LIcBERA
+6y)/2=05EBVTEVELTVEY, o8 1
ericBILT i Lefebvre 57 ik D BEDE < 73 " o6l ]
WKRITR L, ' =
er=1—exp[~1.6x10* 4P (£-£°T{¥] (3) 7 04f sk ]
ZRIELT. TTTPHLU IR, ThENES Z 0.2l A/F= 60 ]
(atm)BLUBREHTHD, LIBIABE(ft)T, M= 0056
BE—RBEBRBROKREEFL06dETS. 43, oo 110 3570
ARMBEOBE, 717 WE RKOBE, 4x e . ot
(REMER)/(FhAR)EEZbDEL, ##
W ZOXBAEBRE NV, ASBERKT R7 BEEAEDE KAEHEEZAF
C/H>5.7 DMRHCH LRR TS X bh b L -
A=153 (§-55) @

e EZISHZER S 0 v v ARREE U BT 150
2325 F 3 TOMFMREESFT-7: Marsland &%
DEEREET I, —IRIRESRIRD € AT DL 51D,

BRDADEIF 4 T8> 70 T-RXERICK B L,

100

RADIANT INTENSITY - [KW/m?2 ]

MAZTOREBRE IX 8 ITRT & 5 ICEHEGR :zzz: T
RPKRBEICERISEEZRITT, 50 g
BE DRSS K REHARIZT IO TR, 1=
Moses- Naegeli' 451 9 D & 5 1 ks R %181, Bl =
itk 52, s " " " 1400
1) %HOJ*iéﬁ%Ué@zmi &, OXYGEN CONCENTRATION [ Vol. %]
2) EE - BESHIERLE, 8 MTEENEHE k&ﬁgac&zfj-sgg“”
200 p r -
180 Burner Inlet Pressure & Reference Velocity (M/S)

Temperature (ATM; °K)

160

Fuel/Air
140

(Kw/m2)

120

Flame Radiation

0 - 1 1 | 3 1 $ A 2 | 1 2 1 1 ’
12 13 14 12 13 14 12 13 14
a. Wt % Hydrogen b. Wt % Hydroagen c. Wt % Hvirogen

K9 MHOKEEEEREZEBSEMEICHVYT B kKRB

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/05.

—40—



GTSJ 8-32 1981

3 MERAKIBL,

4) WEPEHEREOKZ MR L,
KERERHBDIL T EER LT K9 DERBED
[, $RHLERMPOKREREEIC/LVTS
EHBEOZARIR/dh E L-THBE, 100K
I IR DS FEHICE < (Optically thick )E5 &
3R EALE 1L VBRBOBEOEENNE
A E%ERLI,

C1ORZY &Pﬂ¢wmbﬁﬂ%ﬁofw
BOGER, Ty ZRBRETREE, TywE7 4 FEEH
BEELT,

Ci=a (Tg— Ty) ‘ (5)
RO, aitid s 4 A EEEME EX -ILRRA
CEREEATS,

BSHIOBA I, 5RO T,ORDICBIRE
Taa ZHO B, Tyq 34K, BSEIIRY,y %K
HLEERHOONLWBEHRE THD. 7,q i3,

p = Lg~ Tad
. ad™ "T, =T,
TEHRIND, TIT T RBHEIDBETHS

or

ar/ay

NP

Line :
Radiatio Optically

Optically
wrE - + Thin

Thick

Fuel Sensitivity,

0 i vt " 1 L1 ! ]
100 120 130 160 180

Flame Radiation, R (KW/M2)

H10 kEshcRiE TR EEopEY

B Y 20 FOBEU, SUs
v

7Hﬂl 0)

® ®

BEESHBERIVT 37, 0ERAIEALT
i3, 9—t/§%ﬁ%mbr%®§ HEL OB
R 5HY, Goldstein' #g'? Juhasz &Marek'®

HILE>TEEDPREDSNLINTH S,

UTKCﬂDﬁﬁ®1W&LTBMbPMkmmw
DFBEEELT,

FAT 2B ERIIERNER L RBETZDE
A vy ok, M=(PsUs) /(PU.) DREXIC
KXo THRODETNVERIIGCHTERZ S, THD
5, 0.5 <M< 1.3 S EREE F VIR,

Ci=0. 09( YReX (Tag— Ty) (6)

M> 130D EEic3BEAEIHOEHBSTRLD B
WOTHEIIDES 1S wall jet EFNVAEEZ,

Q-MO()%S() ATy To) ™

EF5, TNoDXTCOOBAIZ(W/of), kidZE
K[OBMZER(W/ mK), x (ZESHIBEES 5D
BE#E(m), si3M 2oy bEE(m) THB. Rex i
xAREFEREELIE ROy MEEIED v 1/ VZE
Thbo ’
PEoREBEHEL LSHVLNTWAL, BAT
F, ERPEOIENICHTEEESLEH, VS
DPEBERPESEHESE BE~NORBIREN X
hTna®n

R:OBRY  Rolds4 7@ THOBASE
NHT B3 UOBEBHMETH S, 71 F %4 VE
YIUAVIBETEE LIS, F+v=27F
T4 FEETHERTAENMD 51 FIEEDES
ICid, TORHREKANIZEAEPFTEIRL,

54 F tﬂﬁfiﬁiﬁﬂiﬁﬂﬁ?&%%“ Ra i3,

€y €
Ro= ¥

5+5 (1 c)(Aw)

THEZLNEY CCTe LA}, 2h#
WABELR 4 FOREEHRRESE
T, BFEcLwid, ThzhiE
E54 F%ETRT.

CooRkY Roid 54 +EAED
XHENRE 714 F&BOWMABREIC

(Ty'=Td) 8

RFLvenay

K11 BEAEics 33 Wall jet €5

RANHBE ENPOLRYKREILHEEN
59, BELIFAMTRERILE T 1
+ 5 5 DB TRBZECTKE (K

ERR

Download service for the GTSJ member of ID , via 216.73.216.204, 20257(%5. P —



GTSJ 8-—32 1981

oo

oo®
o ® —
L] LA ]

34 6 810
DISTANCE

1 a 1 ] (| 1 i

20 3040 6080100
x /dp

0.04 n

K12 BLXOERBREICEBA/EVYIVIEBH
EE A (FEB0H Keveher-Tabakoff )1®

FRED 2BV, BE, msdmEiz1 ey
VAV P GHBSR MBI FEDVEDLEL
5NTN3, 7 &ZIF, K121 Dyban'®ic k-
BEIN/HEAFR (KHPoER),

710 (F) 1
& Kercher- Tabakoff '( KIt32 S :0), Tabakoff
Clevengerzm( L5 :@), Huang®(A,A) Word
522, Friedman-Mueller?®(0), Chance?®
(+ X)) SDEREETYT, x BT dy BR4ICT
TEHILENTN RNV 70— (spent flow)H
BIOERE, & & CRAESRE, fREAORK, 7,43 q,
PEERILET S [/H] Nu MEBEIR 21k &
LTO T Nu O TH2,. C
nm;a&wawéﬁiﬁﬁw;§4

(9)

# O
2000 . —
D = 2.0mm
dn= 6 mm
Vo = 37.4 m/s
E1500
} /Lx=15n|n
- g 25

Qc

: rS ./
//‘./ \-‘\% 35
[ l’\/\J\ A..
1000 <§

500 i 1
2 4 6 8 12

Xn (=Yn)

10
[mm)

14

X13 4y€yyy¢¢%ev%&%ﬂﬁmi

HEZE SUBTOEE v, B—E &AL, FI3D
BRIZ, BRDQ xB2 K KILE v F X (=
Yo ) RIBRBESEEL, 2RV 70— HOT T
DEREE Ly SEH» 0 IEE Q. DB KXfEIR R4 3
CEERLTV 3,

L OEEISEEELE T, R4k Sicq v
EYIA Y MEBHRICESAEB T TR Ry b7
o—DHFHEZTDORBL iCk 3 ELENLNR A 1
L7c&DH»% 3, Hollworth- Dagan D E&>Y <«
3, LEEOBER—BOEWHERARY F 7=
BEHZETT> 7o b DIt 5)20~30% D = 12
Dl LB o, L LEHEERALE R~ b
7o —PEALEMEX T 3ED EA Bic R -IES
(in-line, BISBM) itid, {OBHBITHIIF-1E

~~—~—— hot gas at Ty, Py —~——=

SUBEMT2TK T, #AHS 1 +KE
BEM112TKER - T3 E 2 DB EIE
TR Qc &KD 126D TH 3, 1-7L,

YEYI XY M GHORBEBIRER S filn —

PEDBNETAY)oom | (S
EE‘P%D?‘C%%UBQ@F#%% T &b plate

bir %,

~ Kercher o):km:réaf,%it‘g’cc;oﬁf \ [ \[ \/\ w/' \[
ﬁbfc?%iﬂ%ﬁiUJ*W%lleBlCﬁo T 5 J jet orifice
HEXHITZESH 1.9 MPa, L% - J l_ ‘I——Xn __' i ' plate

coolant at Tos Po

K14 #HELHEE

Download service for the GTSJ member of ID , via 216.73.216.204, 2025_/074(?.



2

GTSJ 8-32 1981 E- 4

o—o T —— — R ISR BRBEICIEE > TOEWE

lo.0-0-0} gymbol gia  |.°. .%. .°. .C. BTH 5,
| 0. 0.0-04 o ar |0 ol ol o KAV ST 3E 2 [APR3 O
s e s e e e e g e w2z DT D SRR, BREERROBRICELT
» @ + @ = O (0] C d .o. ‘o_ _0_ 'o. A—4Y VV’J@L@%U’%’%%@%’F%,
(c.0:0.0 ‘o7 fot fol To'|  AWESREMMTEBL, MM
- - ‘ Biks) 7E LTI ERER T BRI

in-line .t.ggefed E‘tiﬁfé 60

O~ jet orilice

K15 4 vevov s/ (O QR EIRDR XY b

Jo-R (x, O a8) oRE?

& (staggered) D50~90% DM ERITET T
BEVIRERERL TWBo

5. 5S4 FANEEDOFE
FRICHHEED BN S AEmE R L 725,
EHFA F~BEET BICTHEIICRD & HEEFRD
HETH 5,

5—1 MEBERSHEBRANOEHE HI4LHBE
BRI A FABRALELS LT BHE,

1) FIFERELRBEHELRE

2 FAFBERLELHEE

3 HE- I ,

4) HEEAEE MERATRER
EBTRITKRETT ILENDH S,
BEZESEicEL TR, BlicRlickdic,
54 FMROFEREBRECRAVSSDICIVL,
BHBAZERERELS ROBEPERFEEOENO
BEICEETS » TERT 3D CaEN o BREEdR
EERICHE LI B, Sjcblom™Pick nuid, A
HBED* v = 2 S RMPERO 7 [ FERE—E
FRAMMICED - DIHBRGBHELSEEEGR, ¥
—EvADO (#st) BED2.4%F, FEHHD0.85
T|ICHHI L THART 5, BRAEOHESGEHIBETI
COBHELBEAATICBRTES EVbh 3,
=& 2, Ki6ic,

T,— Tw

- Tw—' Tc :
TEHEL-BIMEHEIC-0L, HEBE(Z
124 Lamilloy) OFMBIRBENICDOREIZESRET
BZEOMBEBTNBEIEERT, 215, TOE
DOESBEEER, LTBHIP HORTRE

Ec

5—-2 BEHRERORMY B
, HR4—-—EVOEEHAHALEER
PREHE R OBBIC B - TRkEKHILTT
BERLB L, Fhick 2EREHH
54 FMBOEBERFLIE->TET
3, LT ADEBHBAKROKE SERETHKR
DR, BENH, BHE, BLU7 1 HiRRE
DEHRBRAHIGOBETEKD A &iX, £FLb
BE T, ;
K(2)~4) it L3 & BHARRISEXRIEH
AT AT LI, ERICIIERD T 1
Ik L, 7D Optical thickness 231§ K357
ZoEmME&REFEEE LT 5. —H, MR
LB HRBMIEETHRHNESROBEENSEART S L
EhoEMENLD, ZLFIEBEBOLERBEID
IC 1250 Marsland SV DR T, 131 205ET
ZFOE—-7ICEL TV,

5—-3 SA+BEBOHM  EEOREERE
F Fix, BIEE TOKEBEORET & HICRBER

BRETV 7 A S BERERR LEHTAMICLL

40

;

Cooling
air
reduction

" Film cooling
30

ko]
1 =Y
= 20 F
o
=3
2 Convedtion/film
S (Roughened walls)
10 |- /
/<anspiration
Lamillo
0 ] N v)
1 2 3 4

Cooling effectiveness E.

16 HAKHMEEICE 3 BNERORL Y

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/05.d3 o



GTSJ 8-32 1981

TR FHIEE 5130,

54 FEEBAM S ERANL I,

1) 4 rMEREOBLELRS,

2 REBRERGLZOEEREES,

B v—RBMBEXNEWMOHITB,
3ETH %,

(D OFBERFE S 1 FDIEAKL AR ICHN T
x5, MBEARTRRL-BEEICXYY, "X Fo
1 X056, BRBOBAREBLOE, % B R
B ERBULOIETHRALLIZCEERTERE
thsd 3,

MROREBEDOEBEED, BEH,S 1,100K,4F
BUEbDTIZ1,300KETOBERSERE 2M3Z
EMTE B,

(1, QDAFER, 4 FREALBITHI->TRR
LSO nhmEM5 L THREIEHTD 35,
FAFEBRODHE L TAZETOMSRENTE, &
BOBRESH+~HEEDIETHEIE, FDL
IIBBERBTEDREIREEZEL b SN
CEREDREDD 5,

—H, BQOFEISEAGTFRINZ WAL

CHENE L DO, BREAROLBETHERNY

FELBEAEEITHIIENTE S, 121 L 51
FEG—MKICI~2m EEL, »pOZTOXKHAE, EE
TWND T XADEEENKEVLDOT, BEORL
HIEZITOIDIRB+RRBAEEERET S, T2,
COHBEIRT 4 FICEHERMERRD oM I%E
o, AE»roBb I -DERBTObDII
HH L&,

6 € ¥ U
C3ENC DT TTK KED IKBREDEAMEES
BEHROBEE R, HEDOH X5 — & RifEsR
BEFROFENI [ HER] & I KK[BLRHKABEHE
Bl DBELATH 5, \

L@Er B, kETRRZERIE Yy,
RETRREASHE 25— DpIssd
THOLNTWVBD, ThThd0, 30T KT
HZ DENFHE TREFBFRES HEH OV VWIRA
HDHAIMBEERELEE LTV,

T, ARBRROERICHEN, ARIX, £
DOMEBLRBEOERBE T ONTETV S, T
Do DOREFBERICH L THRBESHEMTO S IGHHH
FENTWVB, ZOHDICHBBEBRORET - BAR

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/05.

# =

ICBE L TREES OB SFI A & B Bl D& EBIG
RAEdTEanELNLS,
3EO#EREE L THEmOFHID SEL 0D
NiEp-7c s, EERLEREVBOEE LT
ROEP-> I BEBDOLT LI,

2 F X B

(1) Aerospace Structual Metals Handbook, 1972

(2) Burggraf,F,J.H. Chin & L. E. Hayes ; J. Heat
Transfer, Trans. ASME, 1961,pp.281-286 .

(3) Bayley, F.J.,J. W. Cornforth & A. B. Turner;
Proc Instn Mech Engrs Vol.187 17/ 73,pp.158
-169 ‘

(4) Wear, J.D,, et al.; AIAA/SAE 78-997

(5) Nealy, D. A. & S. B. Reider; ASME Paper 79-
GT-100

(6) Wassell, A.B. & J.K. Bhangu; ASME 80-GT-
66

(7} Stepka, F.S.; NASA TMX- 73584, 1977

(8) Claus, R. W, ]J.D. Wear & C. H.Liebert;NASA
TP-1323, 1979

(9) Lefebvre, A H.& M. V. Herbert; Proc Instn
Mech Engrs, Vol.174,Na 12, 1960

10 Marsland, J.,J.Odgers & J. Winter ;12th Symp.
(Int.) on Comb., The Combustion Institute,
1969, pp. 1265-1276

i) Moses, C. A. & D. W. Naegeli; ASME 79-GT-
178 )

(12 Ballal, D.R. & A. H. Lefebvre; Cranfield Report
SME, Na4, 1973 '

(13 Goldstein, R.].; Advances in Heat Transfer,
Vol. 7, Academic Press, 1971,pp.321-379

04 ¥ ; mEyEesE TR-327,1973

159 Juhasz, A.J. & C.J.Marek; NASA TN D-6360,
1971 ‘ ‘

16 Shao- Yen Ko & Deng-Ying Liu; AIAAJ.
Vol. 18, Na.8, Article No 79-7047R, pp. 907-913

(1M Sturgess,G.]J.; ASME Paper 79-GT-200

(8 Dyban, E.P., A.I.Mazur & V.P.Golovanov;

Int. J. Heat Mass Transfer, Vol.23, 1980,pp. 667-
676

19 Kercher, E.M. & W. Tabakoff ; J.of Engng
Power, 92A, Trans. ASME, 1970,pp.73-8

0 Tabakoff, W. & W.Clevenger;].of Engng
Power, 94A,1972,pp.51-60 ‘

€1 Huang,G.C.; J. Heat Transfer 85C, 1963,pp.
237-243

22 Ward, ], et al.; J.Mech Engng Sci, 14, 1972,
pp.389-392



GTSJ 8-32 1981 E -

) Freidman, S. ]J. & Mueller; Proc. General Dis- 8 Sjoblom, B.G. A.; J.Aircraft, Vol. 17, Na 5,

cussion on Heat Transfer, Inst Mech Engrs, 1980, pp.292-
London, 1951,pp.138-142 e MR HRY —Ev$ELsE, Vol.8 N30,
¢4 Chance, J. L.; Tappi 57, 1974, pp. 108-112 1980

9 Hollworth, B. R. & L. Dagan; ]J. Engng Power,
Trans. ASME, Vol. 102, 1980,pp. 994-999

Download service for the GTSJ member of ID , via 216.73.216.204, 2025&)@(25.



i

B X 2

ERBBCHADOHD A — 57 1 R 7 ORIEBBBE

1. ¥ ©

AR —EV/Do-=4F 4 X7 IMERENBC, ~
M, Tt B BB AL 72 3, A2BES
ICRMEARE A E L Ot A 4 U 5 TThehs B
3o 74 A7 OtEBEIc OV TR, ERADICHE
LT 4 % 7 OWERRAHEAFNFEICE
O RAR L 7o) B I DR Ui & B I & B
DiEBAEE L THIBIRMED B A TS BEHY
MR L 7B D1 e nsd 3, —HESY — £V

Py - EVREBEMHOSUHLAAREAVT,

RHaD R & PR AR D E R AR O et R sRiE ic
RIFTEHEER FSHENSN, BlEAR O MaitmE
DHEEL L TOREBBENFOZLHSBRETE N
CTnBPD U LREROFETIRTF 4+ X 7 DF
IR REIC 510 B IREE R NI 77 & MO B &
Mo, TOF 4RI RFBEINDTHRMaD~FHE
#KDBEICERBEMLNTRBY, T4X7D
Rt B A BBICEME €3 FEik20 T
Bt Lcboizbisn, 4 — v RE MBS
LT, BABRICEETZREIIHPOFLERE
TEMIGHEE > TB T Eicky, R LR
HREREHEMT 3 & 2iEmL - BEY s 5
555, BREIEEEHBEREOMFZRICOWTIE
FHTIEBBE N,
EHETIIL EOBE» S, PLAEFEIAL
HICERBERIE WAL S 174 X 7 2 FV,
THIC ALHNCIES 2 REBA L /o Bz HER
BAITO, TORURERE EEEISOBAE

(mEM554E11 8 4 BERESZA)

BYSIERmBIZEsT # R & *
BIIBIERTMMBIZEET & B B £
BYSEREHIESR % B B B
HYSIEFsmmEr B B & F

ﬁh@@ﬁ%@?%wxofﬁﬁi56&®£%
HERITL 7,

2 EBAFE

2-1 @EHNEEORMAHNHE MEHZ
Ci—Mo—V B4 ERH Uiz, BB D E—5
ALV IORIEKRO T+ X726 L, &
DH>LED 1L LIBEIRFIRV AR &V v re—
ERSER EEATAN CE U ORI % N T
%= 1, R2ICHEM M DILFR S & BRI E % R
ER

2-2 RBRBIEHIEER T4zx700A
EECATHICEBERBICNEMAEST55%EEL
T, AHETIRBELODITE > THLOFLEFEEBER
IR BERETAHEEFH V. K2 3#EAT «+
R AFEDORELEE T THEI RS- DICAL
T HEEETRT

SNHINNNNEES

K1 #EF 4 270k

Download service for the GTSJ member of 1D , via 216.73.216.204, 2025757146



GTSJ 8-32 1981

&1 HEAMOILFERS

530F 4

(wt. ®)
C Si Mn P S Ni - Cr Mo A\
0.36 0.22 0.78 0.012 1§ 0.012 0.40 1.05 | 1.27 0.30
£2 HRMOBBOIE
YIELD STREN- TENSILE YOUNG'S
GTH 0.2 % STRENGTH | ELONGATION | viopurus FATT
OFFSET o
s (ke/ i) ( % ) (ke/m?) (C)
64.5 83.6 18.8 20800 115
2-3 BIGHMNTE BLAICE->TH ’;
B3 N BRGSO SEREE R T, %k 3 UPPER SHAFT
BEIL OB ERE T S0, BEILH TEST DISK
LM Uie MERERO$HY — V&R L1 .
%, R4 27 EZUEES L TREES 0T ] NN )
AHOBEIENERD B HETSH B, BIESILE W e

—¥EXLtoXRE2mEL, BHAROKEZNVEE
Z2 53 HLALED 520 mE TORNE 2 oo IR,
ZNLIREIZ 5 ~13mfEkEE Lize B0 I2OFAS
-V -YEE 1mT, SOANETREASE
DAHDHEr —Y, F4 R 7A@ TIRALAR &E
BAEBICERT S 2845 —UThH B,

2—-4 BEHIHBAFE BECHEAE
LT 4 AR ELEOTF s 2707 0NFN
IZ, M3ALIKRTLIKIE0.3m, KX 2~10m
DAYy b ZREMIL, K3EIRRTEIICRY
y FMREICRELUERRELEMA AT EICL-T
BHEIWAERE, BB, BYEHEHIEE
GBI DDEHERHBEASLH I, #FEM LEE
OMEHC DLW TRICRF LR Y2 BAL, C
DERBFICHEHET HEFHAANTET SR EBA LI,

2-5 MOERESRE EFIRIEEALL
T4 R EXAIGRTBEICHIT, ThEZER
HEh TREREES €1,

3 HEAFE
3—1 RIECHEBFT HOAQCK-THE

SNTERBICHERRBREICK > THIT L7,
X 5 ICERBIC D - D DERFENETRT. &
RHITEIT I Mises DREREHERAL, O FAHE1L
A& L TREFHERRZR O B — OFH

SUPPORT DISK
LOWER SHAFT

K2 FEMEZEHSIcECRTBE

|

FATIGUE CRACK !

SLIT '
Iy

DETAIL OF NOTCH

K3 F4RIDEHFEHEARE

DRFIIK 6 lcT LT, @EHEMEDFIRIER .
RICBD B0 —OFAMBEVOTL2%ET

SEHHEAULA-bDOEHW I,
3 —-2 ISHIEKEREERKA T4 X 7H0H

REICEHKBH 55860, BLITRUEREIGNIC

Download service for the GTSJ . member of ID , via 216.73.216.204, 2025/07/05.47 .



GTSJ 8-32 1981

X BIEHE AR E, BREZEIC LD BRITL 7
BRFEE LT, +AEBESKRSATHS
FECD RIS AR % W 728,

BRI & B IEHEAREIC VTR, (WRT
RENDZEENHEETE7 4 27 DBIEHIC &
BIEHIEAREICELWE LTRIF LS

- alE (o, +‘7r) ............ (1)
TTT, g AKEEIGH
or 1 ¥BHEBREGT
T : BE
a . BEERR
| E : Wt
7 12 S5 AR AR D 1 D D BER D EE R T
4. ERERE |
4—1 BLOHIZEXOFEZNEEZELH

F 4 R REREBILHEAET5IckLL, FTEIC
& - TF 1+ R NOBBHIEHATERD, FE
DOEBIEHA1B5 - DIKSNBIIEEEEICD T
BifL7co TORRT 4 AI7ARALOARBRETD
KV SEIRDSBER T BiTi3, 7422 %40,000rpm
BEE ThHEIEZILEOHAH I LI T,
X 8 i3 [EEmERE & IR A L T AR
RAERTHERZRTH 5, 40,100rpmTHA, S
HW2TmETHRRTEH, ZIHLORET A EIC
& OB ICH 40 kef /uf D EREZIEHHBHELS L
ERFHEHRETERL, T4 R 70EEERE %,
40,100rpm &ED 7o

X 91z40,100rpm F CHEEXEREL 72 74 X
7 DBERBIENEEA LIcERE, STEERE =—
WITR Lo DT AL =Y TRIEL IZERBIEIR
FARIDERLEETEEALEEBRO ML -1
DT, NTiEE, BEOX3ELICAEEE7 0y
PLTH B, SHEMIEEREOEERLTH S0,
74 2 7 REPLHOBREIGHRA A EIG/ICD
WTREEEFZEAEEVBEL, FEHEICHIR
PLRLE S LB VWEREIGHE LS, BEIGHD
SHElE & ERAMEE BT 3 LASRIG S, FEE

A HE B —HLTWBREEL S, MoiKid

XETRELEOEDLE TRLEN, UFEY
- itk BHAIEBEIC 5RBLEFE2ERAED
b0, BELHOGHREE»LEL DRI EZDL
T3,

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/05.

R4 EWRESRERICH SR

z ELEMENT 66
1 NODE 82
99
10
7 o
! o
! »r
X5 74270DBREBILHEREFN
80
70t
NE 60_
E
=
= 50 —— EXPERIMENT
~~== SIMULATED MODEL
4o}
)
o 30f
[72]
w
W
n 20}
10
0 . 1 e b
0 08 10 15 20

STRAIN £ (%)

M6 /1 — UFAEN

VTR - VLB BREILNORAETIE, K9
ELriKRLIcLS F4RI7E2AIEHEEBNLE
BRUTIR - TUTL, FICHIER % BA THE30m
DG it Uiz, UIlTic X 2EEBIETI DK
RIRERNT B7:DKRD LD KEHEEAA T A
RLILSILF 4 27 ODBEBIEHAHIOX TR



GTSJ 8-32 1981

SNBEEICE->TELSBENIHIcE LY
ZZo050, COEAERTEDIKKRDLS
R AT -7, (VRIKBOWTEREICE LTH
9 IR LAHEEERY, a=10"%1/C, E=
20,800kef/mf & L CTREAMERD, TZORES
MCLABENAEBRERETHEL . BR%
K10t/ Rd, TOERMS ERDL ST L TKD
SNAMICHIIERFICNE BTEMTHS AL
5, o> TF 4 R 2ERELT2 ENCkr
TAHLEICL> THRBREINIEEIENE ORD
BESHMAATEIT+ 27 08IEHE, 208
i 4 2 71T (D RDOEBESHHH B HBEDBIE
HEDEREZELWVWRTTHS, KiliZ 27T
B EICE >THEREINBEREAICHE LBDOFH

THEHICBRL THELLEE, OFar—Y

TEUMLEE ALK LI-bDTH B, mEIFIE
WiIcBRL KL TED, BELHOREREL+

DFENCEWRENT N B,
4—-2 HEREE  BOHICKBETE

 KFEE K&, BEICIC K BIEHIEARFEH KR
Ak, ERWEX4, 7,10, dm OEEITDOWVTET
BLERAENI2RUKNISICRT, LR EEK

R ERIG /1 E L TEHEL 78S, Kr OHE

KBOTRERIGHEL TF 4+ 27 REDLHD
BRESGETEEEZR W,

4-3 MAEWERARER RECHEMNE
LtzF 4 22 ERELIEWTF 4 22 & 2Wic, %
HoORMEE BEFEHAEHEAL K REETRER
ERICHEL 7o, BEICZ 2 E HFIBROEREILT
EZRANCAW 5 4 R 2 &£ Fl—D 40,100 rpm OEER
KE-TRELELBDTH 5, K4ITHEELICT
4 27 DA EWEOKIRERT . 4 O T
4 27 OEERERABERER3ICTT. SHE
SRFEE»SHELLSDOT, REDOY:, Y%, %
D3 DODABICE T 5 EHREIDOEEEEIEL
KEBOHBEICHW ., T2, fubFLO@EHID =
HEIMNERIBEIRVADETHREI LRV,
Ko (3BEREEE D S K12 0BEFHEER OTKD
IS HIEKRFRE T, BEIRIDPH55E53EVIEG
BRI 5RO ~50BBEKRELLEETLEBDONS,
EASIZ S - vREBEEMIC OV T, BIEAR
O BgEET X (3 [E AR O IG 7775 KR Ks & IR #4
BoWERAHKic2EBT AL LIk > TFHET

Or (kg/mm?)

RESIDUAL STRESS

X

CRACK TIP
(b) DETAIL OF PART m

K7 IGIHEREREETE T

PLASTIC ZONE

33500 rpm
37500
33000
40100

N7
AlN7

N

I \

k10 v—273 —

B8 74 R DBHRRD ARG

30}
20}
10f
ol
by
~10f N DISTANCE FROM CENTER r (mm)
-20 ofo anasis | — 0
S,
30 STRAIN Gage | © 0o
EXPERIMENT A Or
O Oe
X - RAY
-40 {4 or

K9 54227 0BRGN

% 378, ARICEZIEHES ZBEEBEEHD
HEALBETINOCEAREL TS, EHE
5DERLBEIGHNT 4 2 7 OEEREREIC

FEARIFLTOACLEEREBTRL TS, X
EARSIZERBIC TR BIGIIERFE KrE, Bl

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/6—#9549 —



GTSJ 8-32 1981

L

Kiw: SLE (kg/med'?)
# tDENSITY  (kgsimm*)
r. * RADIUS (mm)
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Symposium on Particulate Laden Flows in Turbomachinery ASME 1982

Spring Fluids Engineering Division Conference

( £{# The Fluid Machinery and Polyphase Flow Committee of the
ASME Fluids Engineering Division. The Turbomachinery
Committee of the ASME Gas Turbine Division)

BRRXESE
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i) BBEERE I 198246A7RA~118H
) B3 & #b:@>KE, MISSOURI, ST. LOUIS

i X &5 8
- THREE~-DIMENSIONAL INVISCID AND VISCOUS PARTICULATE FLOWS IN
TURBOMACHINERY.
- BOUNDARY LAYERS IN PARTICULATE FLOWS FOR APPLICATION IN TURBO-
MACHINERY.

ANALYTICAL MODELS FOR PREDICTING PERFORMANCE DETERIORATION

CAUSED BY AIRFOIL SURFACE ROUGHNESS BUILDUP, ROTOR BLADE TIP

CLEARANCE WEAR AND BLADE CONTOUR EROSION.

DOCUMENTATION FOR INSPECTION OF SERVICE PARTS - MECHANICAL

DETERIORATION OF THE COMPRESSOR AND TURBINE GAS PATH PARTS.

MAINTENANCE COST - DUE TO PRESENCE OF PARTICULATE FLOWS IN THE

ENGINE.

PERFORMANCE RETENSION ,

(a) SHOULD EROSION BE TAKEN INTO ACCOUNT IN THE INITIAL DESIGN
PHASE OF NEW ENGINES?

(b) WHAT ARE THE TRADE-OFFS BETWEEN SUPER INITIAL PERFORMANCE
BLADE, BUT SHORT LIFE, AND NOT SUPER INITIAL PERFORMANCE
BUT MECHANICALLY LONG LIVED BLADES?

DIFFERENT PROBLEMS CONNECTED WITH PARTICULATE FLOW IN TURBO-

MACHINERY:

(a) HEAT TRANSFER

(b) STRUCTURE DEVICES

(c) OTHERS.

V) REROBEE :772+527 + (5005, BW, BRBLUEREATLTHT L),
HbLAREXIBPREL, TRICXOBEELHRET %,
v) B OH & Dr. Widen Tabakoff :
Dept. of Aerospace Engineering and Applied
Mechanics, Mail Location 70, Univ. of Cincinnati
Cincinnati, Ohio 45221

Dr. C.T. Crowe

Dept. of Mechanical Engineering
Washington State Univ.

Pullman, WA 99163

Dr. David B. Cale Director
Appl. Tech. Lab.

U.S. Army Research & Tech. Lab.
Ft. Eustia, VA 23604
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The 1981 International Gas Turbine Con-
ference and Exhibit will be held at the Albert
Thomas Convention Center, Houston, March
8-12. The Conference’s technical program is
now in place and promises to continue the
tradition of technical depth and relevance
which has made this annual conference the
centerpiece forum for gas turbine technology.

The technical paper and panel session
offerings are noteworthy in terms of technical
subject area diversity as well as in extent of
international participation. In addition to the
usual high level of overseas participation,
several papers from the Peoples Republic of
China will be presented. .

At press time, over 80 individual technical

ions are pl d, of which approximately
80% will be papers sessions, and the remain-

e gas tufbi’ne division S
newsletter.......

1981

INTERNATIONAL GAS
TURBINE CONFERENCE

IN HOUSTON

David A, Nealy, Technical Program Chairman

der, panel or workshop sessions. In addition,
aspecial all day forum on the ANSI B133 Gas
Turbine Procurement Standard will be held.
This special symposium is certain to be of
considerable interest to both manufacturers
and users.

The scope of the program is evident in the
broad spectrum of subject areas addressed by
the authors. These are reflected in the many
design and component technology related
sessions collectively organized by the Cera-
mics, Combustion and Fuels, Controls, Heat
Transfer, Manufacturing, Structures and Dy-
namics, and Turbomachinery Committees. A
roughly equal number of systems and appli-
cations sessions have been developed by the
Aircraft, Closed Cycles, Coal Utilization,
Electric Utilities, Marine, Process Industries,

Pipelines and Applications, and Vehicular
Committees. In addition, three sessions cov-
ering a broad range of special subjects have
been planned by the Education and Tech-
nology Resources Committees.

The technical program continues to reflect
traditional design and development concerns
such as component performance, analytical/
experimental methodology, and design veri-
fication. However, an increasing number of
papers now appear to address such contem-

" porary, user-oriented concerns as cost of

ownership, enhanced durability, procurement
standards, alternate fuel capability, emissions,
and total energy concepts. Approximately 40
percent of the technical program is, in fact,
directly user-oriented.

In summary, the 1981 Gas Turbine Con-
ference promises to be one of the major events
of the year for the gas turbine community.
Recognizing that the measure of success of
any technical forum lies principally in the
degree of active participation by thetechnical
community, the ASME Gas Turbine Division
encourages your attendance, and welcomes
your participation in this outstanding program.

THE INTERNATIONAL GAS TURBINE CENTER MEANS SERVICE |

+ TheINTERNATIONAL GAS TURBINE CENTER recently produced a directory of technical papers from ASME Gas Turbine
Division Conferentes dating back to 1957. The directories are available without charge and individual papers may be
purchased from the Center in Atlanta for $5.00 each prepaid.

Download service for the GTSJ Member of ID , via 216.73.216.204, 2025/07/05.

* After reviewing proposals from several leading universities, the ASME Gas Turbine Division’s Executive Committee selected
Arizona State University for production of a correspondence or home study course on basic gas turbine technology.
Development of this course is being financed by the ASME Gas Turbine Division and will run over $42,000.00. Upon
completion, the course will be offered and administered by the INTERNATIONAL GAS TURBINE CENTER.

# TheINTERNATIONAL GAS TURBINE CENTER is now accepting requests for the 1981 ASME Gas Turbine Division Annual
Report. The Annual Reportis being produced by the Center in Atlanta and will consist of reports on activities from companies

and organizations involved in gas turbine technology or manufacturing. To reserve your free copy, contact the
INTERNATIONAL GAS TURBINE CENTER.

4 The 1980 ASME Gas Turbine Division Committee Roster was produced and distributed by the INTERNATIONAL GAS
TURBINE CENTER and additional copies are available without charge. The Roster contains an alphabetical listing of
committee members and their business addresses.

The INTERNATIONAL GAS TURBINE CENTER is sponsored by the ASME Gas Turbine Division and funded primarily with
~ income received from Division activities such as the annual INTERNATIONAL GAS TURBINE EXHIBIT.

The International Gas Turbine Center
6065 Barfield Road ® Suite 218 @ Atlanta, Georgia 30328 ® 404/256-1744



Arthur J. Wennerstrom,
Chairman:
Division Highlights

Once again we are
on the eve of a Gas

Exhibit in Houston; the
scene of several of our
most successful past
Conferences. It now ap-
pears that the number
of papers surviving the
. Arthur J. Wennerstrom review process and
meeting printing deadlines will number approx-
imately 220, in addition to oral only presenta-
tions and panel sessions. The tradition of
having at least 40 percent of the sessions
“user oriented” has been maintained and this
year’s Conference and Exhibit should offer
something for nearly everyone associated
with the gas turbine and turbomachinery
fields.

A service which the Gas Turbine Division’s
INTERNATIONAL GAS TURBINE CENTER
has been studying for some time is the creation
of a correspondence or home study course
dealing with basic gas turbine engine tech-
nology. This would be available to interested
people through the GAS TURBINE CENTER
in Atlanta. Proposals were solicited and several
excellent responses received. The competition
was won by Arizona State University and the
course should be available in early 1982,

On the subject of Division personnel, it
gives me great pleasure to announce that Sue
Collins of the INTERNATIONAL GAS TURBINE
CENTER in Atlanta has been promoted from
Staff Assistant to Administrative Assistant to
the Director of Operations of the Gas Turbine
Division, effective January 1st.

CALL FOR PAPERS

27th ASME International Gas Turbine
Conference, London, England,
April 18-22, 1982
The 27th ASME International Gas Turbine
Conference and Exhibit will be held April 18-
22, 1982, in the Wembly Conference Centre,
London, England. This conference, jointly

sponsored by the ASME Gas Turbine Division -

and the Institution of Mechanical Engineers
in England, will serve as an international
forum for the exchange of technical and product
information on gas turbines.

Papers are invited concerning all aspects
of gas turbine technology, including research
and development, education, systems concepts,
application and operational experience. Papers
of interest to gas turbine users are particularly
encouraged.

) Authors wishing to submit a paper should
forward an abstract by June 1, 1981, to the
appropriate Gas Turbine Division technical
committee chairman, if known, or to the
Program Chairman: Dr. Walter F. O’Brien,
dr., Professor of Mechanical Engineering,

Turbine Conference and

Virginia Polytechnic Institute, Blacksburg,
VA. 24061; (703) 961-7191.

Completed manuscripts must be received
by the session organizer or technical committee
chairman no later than Sept. 1, 1981.

Gas Turbine Marine Applications, 27th ASME
International Gas Turbine Conference,
London, England
April 18-22, 1982

The Marine Committee of the ASME Gas
Turbine Division is soliciting papers for the
1982 Gas Turbine Conference in London en-
compassing all aspects of gas turbine usage
for marine applications. Subject areas of
interest include:

® Gas Turbine Support

® Gas Turbine Engine Development for

Marine Applications

® Marine Gas Turbine Experience

® Marine Gas Turbine Machinery

® Marine Gas Turbine Components and

Accessories

The schedule for submission of papers is
as follows:

dJune 1, 1981: Abstracts due (use ASME

dJune 1, 1981: “green sheet™)

September 1, 1981: Manuscripts due

You should act now to assure a place for
your paper at the 1982 London Conference.
Send abstracts to:

M. D. Parker

Chief Engineer

Industrial Engines and Products

The Garrett Corporation

111South 34th Street, Mail Stop 503-1C

P.O. Box 5217

Phoenix, Arizona 85010
Combustion and Fuels Sessions, ASME WAM
Washington, D.C., November 15-20, 1981
and 27th ASME International Gas Turbine

Conference, London, England
April 18-22, 1982

The ASME Gas Turbine Division’s Com-
bustion and Fuels Committee will sponsor
technical sessions in two future meetings. The
first meeting is the ASME Winter Annual
Meeting in Washington, D.C., November 15-
20, 1981. The second meeting, the 27th
ASME International Gas Turbine Conference
in London, England, April 18-22, 1982. Four
paper sessions are planned for the 1981 Winter
Annual Meeting including one each jointly
sponsored by the Fuels and Heat Transfer
Divisions. Six sessions have been planned for
the 27th International Gas Turbine Conference.

Papers are being solicited for both of these
meetings at this time. Subject areas of partic-
ular interest are:advanced combustor perfor-
mance and emissions; fuel injection and fuel
spray research; combustion system modeling;
liner cooling technology; alternate fuel com-
bustor technology; fuel corrosion and deposition;
advances in combustion durability; and con-
trol of fuel nitrogen conversion to NOx. Wide
participation in these meetings is desired so
please make sure your colleagues see this
announcement. Schedules and organizers for
these meetings are:

1981 Winter Annual Meeting, Washington, D.C.’

Feb. 1, 1981 Abstracts Due (Green Sheets)
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June 1, 1981 Manuscripts for Review
Send abstracts to:

Robert E. Jones

NASA Lewis Research Center

21000 Brookpark Road

Mail Stop 86-6

Cleveland, OH 44135

(216) 4334000 Ext. 6155
27th Intemational Gas Turbine Conference, London
dune 1, 1981 Abstracts Due (Green Sheets)
Sept. 1, 1981 - Manuscripts for Review

Dr. Stanley Mosier

Pratt & Whitney Aircraft

Goverment Products Division

P.O. Box 2691

Mail Stop R-131

West Palm Beach, FL. 33402
Symposium on Particulate Laden Flows in
Turbomachinery, 1982 ASME Fluids Engi-
neering Division Conference St. Louis, Missouri,

June 7-11, 1982

In veiw of the present urgency for energy
saving and building turbomachinery which
can maintain good performance for a long
time, the Fluid Machinery and Polyphase
Flow Committee of the ASME Fluids Engi-
neering Division are co-sponsoring a Sympo-
sium on Particulate Laden Flows in Turbo-
machinery for the 1982 ASME Fluids Engi-
neering Division Conference, St Louis,
Missouri, June 7-11, 1982.

The purpose of the symposium is to provide
a forum for the presentation, discussion and
interchange of ideas in regard to the turbo-
machinery performance deterioration caused
by the presence of solid particles in the gas.
All aspects in this area must be considered,
especially the new approaches for prevention
of engine performance deterioration. Theo-
retical and experimental. works will be con-
sidered. '

Contributed papers are solicited in the
following areas: three dimentional inviscid
and viscous particulate flows for application
in turbomachinery; boundary layers in partic-
ulate flows for application in turbomachinery;
analytical models for predicting performance
deterioration caused by airfoil surface roughness
buildup, rotor blade tip clearance wear and
blade contour erosion; documentation for
inspection of service parts-mechanical deteri-
oration of the compressor and turbine gas
path parts; maintenance cost-due to presence
of particulate flows in the engine; and different
problems connected with particulate flow in
turbomachinery.

Acceptance of presentations for the sym-
posium will be on the basis of 500 word
abstracts or completed papers, submitted in
triplicate. Abstracts should state the purpose,
results and conclusions of the work presented.

Please submit abstracts and author identi-
fication to the symposium organizers:

Dr. Widen Tabakoff

Department of Aerospace Engineering
and Applied Mechanics '
Mail Location 70

University of Cincinnati

Cincinnati, Ohio 45221

(513) 475-2849




—

Dr. C.T. Crowe

Department of Mechanical Engineering
Washington State University

Pullman, WA 99163

(519) 335-3231

Dr. David B. Cale, Director

Appl. Tech. Lab.

U.S. Army Research and Tech. Lab.

Ft. Eustis, VA. 23604

(804) 878-2400

Abstracts are due April 15, 1981. Authors

will be notified of tentative acceptance by May
30, 1981. Authors must then submit drafts of
their final papers by August 15, 1981 for review
by the symposium organizers. Notification of
final paper acceptance will be mailed by Novem-
ber 15, 1981. Author-prepared mats of the
complete paper, ready for reproduction, mustbe
submitted by December 30, 1981. Papers accepted
for the symposium may also be submitted for
review for publication in the Journal of Fluids
Engineering. Papers presented at the symposium
will be available in a bound volume.

Special Medal Awarded
To S. O. Kronogard

At a meeting of Swedish Mechanical Engi-
neering Societies, on 12 December 1980, the
Ljungstrom Medal was awarded to Professor
Sven-Olof Kronogard, President of United
Turbine.

This medal is awarded every third year to
persons who have done outstanding work in
science as related to mechanical engineering
technology including certain areas such as
machine design, shipbuilding, and aeronautics.
There have been only three other prior recip-
ients of this honor.

Professor Kronogard is a long time
member of the ASME Gas Turbine Division
Vehicular and Ceramics Committees and has
written a number of ASME papers.

Houston
March 8-12, 1981

26th International
Gas Turbine Conference
and Exhibit
Albert Thomas
Convention Center

Houston, Texas
March 8-12, 1981

A. Louis London

A. Louis London
Receives Honors

A. Louis London, Professor Emeritus, Stan-
ford University, and Past Chairman of the
ASME Gas Turbine Division received two
high awards during the past year.

The James Harry Potter Gold Medal was
conferred at the Honors Assembly during the
ASME Winter Annual Meeting in Chicago,
November 19, 1980. “In recognition of his
forty-year career as an innovative educator,
as exemplified by his original concepts of
entropy, energy, mass, and reversibility, which
have taught countless engineers to analyze
anything involving applied thermodynamics,
and to apply similar principles in other fields.”

Honorary Membership in ASME was con-
ferred at the Honors Assembly, August 15,

1980, during the Emerging Technology/ -

Century 2 Conferences, San Francisco, Cali-
fornia. “For distinguished service as an
educator, researcher and pioneer, and for
outstanding contributions to applied thermo-
dynamics.”

CIMAC CONGRESS IN
HELSINKI, FINLAND,
JUNE 7-15, 1981

The CIMAC (International Council on Com-
bustion Engines) Congress is scheduled June
7-15, 1981 in Helsinki, Finland. The prelimi-
nary technical program includes 80 diesel
engine papers and 30 gas turbine papers. The
technical program is supplemented bya num-
ber of interesting plant tours to nearby gas
turbine and diesel engine installations, factories,
shipyards and power stations.

For more details or registration forms,
contact: Herbert P. Tinning, Director, Power
Department, ASME, 345 East 47th Street,
NY, NY 10017; Telephone: 212-644-3624.
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Thru The Years . . .
Tom Sawyer

The Australian Inter-
national Gas Turbine
Conference, November
12-14, was a big success.
I arrived in Melbourne
on November 7 and then
went to Adelaide for
the weekend where |
was about 50 years ago
doing a short job for
the railways. It was delightful seeing many
old friends.

At the Conference there were 19 papers
plus oral and panel sessions making a total of
12 sessions. The authors were from Germany,
France, the United Kingdom, U.S.A. and
Australia. It was sponsored by S.A.E.-Austra-
lasia and covered practically all applications
on land, sea and in the air.

The 140 that attended had lunch together
every day. In the center of the exhibition
room, next to the session room, tea and coffee
were served in the middle of the moming and
afternoon. This gave everyone a chance to
discuss the various papers. [ saw many friends
there and had dinner with a group each
evening, some | had known over 50 years.

Several people should be congratulated
for having such a fine conference, especially
Ken Cuming, Chairman of the Gas Turbine
Section which was in charge of the conference.
Ken was in charge of the SAE-Australasia
Sixth International Gas Turbine Conference
in Melbourne. He is also General Manager of
Solar Turbines Australia, a division of Inter-
national Harvester Australia Ltd. Also to be
congratulated is B. Van de Water, Senior
Power Plants Engineer, Quantas Airways Ltd.,
who received an award for the paper he
presented, “Ten Years of On-Condition Tur-
bine Operation”. .

When [ left for home, | stopped one nightin
Sydney and saw six friends | have known for
years. | then stopped four days in Chicago at
the ASME Winter Annual Meeting which was
just as active as ever.  was pleased to see one
of the sessions the Gas Turbine Division had
was on Closed Cycle Gas Turbines, the only
session presenting papers.

SPECIAL SEMINAR ON
HIGH STRENGTH
CERAMICS

A three-day course entitled “Impact of
High Strength Ceramics on Modern Engineer-
ing”, sponsored by the American Society for
Metals, will be held March 4,5, and 6 at the
Galleria Plaza Hotel, 5060 West Alabama,
Houston, Texas. The course will be instructed
by Mr. David Richerson and will provide a

R Continued... I
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structural understanding of why ceramics
differ from metals, a basic understanding of
the properties and applications of important
ceramics, a description of ceramic processing

techniques, and a discussion of the unique

design concepts necessary for brittle material
utilization. Although physical, thermal, me-

chanical, electrical, magnetic and optical -

properties and related applications will be
included, emphasis will be on gas turbine
application.

The course is intended for engineers, scien-
tists, technicians and instructors who are
interested in obtaining a better understanding
of ceramic materials and in leaming approaches
by which ceramics can provide benefits in
modern technology applications.

Contact Mr. Nick Jesson or Randy Cicen
of the American Society for Metals, 216/338-
5151, for further information.

ASME Membership
Information

Charles P. Howard, Chairman of Gas Turbine
Division’s Membership Development, stands
ready to assist everyone with information on
ASME membership. Howard's address: 14631
Crossway Road, Rockville, MD 20853 (301)
92‘1-331 1.

Order Information:
GTD Lapel Buttons
and Records

To order an ASME Gas Turbine Division
turbine wheel (¥4-inch diameter) lapel button,
send name, address and type of ASME mem-
bership along with $25.00 check (no charge
to committee chairmen, vice-chairmen and
exhibitors) to R. Tom Sawyer, Box 188, Ho-
Ho-Kus, NJ, 07423. Copies of the 45 RPM
record, “Onward and Upward with Gas Tur-
bines” are also available for $2.00 each.

th gas turbine division
Lnews etter_]

Volume 22, Number 1, January 1981
Published by the INTERNATIONAL GAS TURBINE CENTER,
Gas Turbine Division, A.S.M.E., 6065 Barfield Road, Suite 218,
Atlanta, Georgia 30328, U.SA. (404/256-1744), Donald D.
Hill, Director of Operations - Sue Collins, Administrative
Assistant.
Chairman: Arthur J. Wennerstrom
Vice Chairman: Kenneth A. Teumer
Editor: Robert A. Harmon
Publisher Emeritus: R. Tom Sawyer

HOTEL INFORMATION

Blocks of rooms have been reserved at the
Houston hotels listed below for the 26th
International Gas Turbine Conference and
Exhibit to be held in Houston, March 8-12,
1981. )
Hyatt Regency Houston (Headquarters Hotel)
Single $60;Double $75

HOUSTON *

26th International
Gas Turbine Conference

Holiday Inn Downtown
Single $56;Double $66

Meridien
Single $75;Double $89

Whitehall
Single $86;Double $103

Sheraton, Houston
Single $65;Double $77

and Exhibit
Albert Thomas

Convention Center

Houston, Texas

March 8-12, 1981

IMPORTANT NOTE: In all correspon-

dence, be sure to identify yourself as a

participant of the ASME International

Gas Turbine Conference and Exhibit.

Requests for reservations should be sent before February 13, to ASME HOUSING
BUREAU, 1522 Main Street, Houston, Texas 77002. After February 13, reservations
will be accepted on a space available basis only.

1981 MARCH 8-12

FUTURE GAS TURBINE DIVISION CONFERENCES and EXHIBITS

1982 APRIL 18-22

1983 MARCH 27-31

Albert Thomas Convention Center Wembley Conterence Centre Civic Plaza
Houston, Texas London, Engiand Phoenix, Arizona
EXECUTIVE COMMITTEE 1680-81
 CHAIRMAN of COMMITTSE &
CHAIRMAN VICE L, REVIEW CHAIRMAN PAST CHAIRMAN
ARTHUR ) WENNERSTROM  KENNETH A TEUMER NORMAN R. DIBELIUS A A MIKOLAICZAK JOHN P. DAVIS
Propuison Lad (AFWAL/POTX) Woooward Governor ! Emctric Com. Transcontinental Gas Mipeline Corp.
1Htereon Ohip 48433 1000 E Drake Road 1 River Aoad, 29322 1 £.0. Bon 1308
a!?;u-vu.mm Fort. Cotkna, Colorsdo 80628 aeumeuo‘ NY, 12348 Hartl C7 0810 HoustOn,
303-482-8811 818-388-0874 ! mﬂﬁr&\? ' 78T ‘.'Y#’"Wi
: OPERATIONS
OIRECTOR, OPERATIONS TREASURER ABSISTANT TREASURER NEWSLETTER EDITOR EXMIBTT MANAGER
DONALD D. HILL A TOM THOMAS & STOTT ROBERT A. HARMON ROBERY L. WHITENER
imeormationsi %r““ Comer P.O. Box ngu ora23 a-l»-u-t ne. umn‘mo P.O. Box 17413,
] " M.Y. 10823
::_m' Ezz&' IGG : fugnci dty ﬂ—l-u. 3 S18-785-8861 w..?. 20041
ADMINISTRATIVE ASSISTANT Tolex 300133
SUE COLLINS

404-258-1744

INTERNATIONAL GAS TURBINE CENTER

Gas Turbine Division
The American Societ,

of Mech

6065 Barfield Road, Sulte 218
Atlanta, Georgia 30328

ical Engi
g

Address Correction Requested

ASME GAS TURBINE

DIVISION
DCHFBLCLVEBEOHTEBEL .

Download service for the GTSJ Member of ID , via 216.73.216.204, 2025/07/05.




1.

2

FREERBLLEPEHBREIT XS
FERMO2BEL T, KERBL L £X
DH BT~ DINTREDH T ABERIK
B|TH56D0T, BHBRBTLBER Li1z22

& B K £ R T

1|2 WT, FREIRDE H BB H
fR3 %0
RH4~5H MASLURIX6~8E
BRIV THI~4H HBE2~3H

B0 HHIEERBENLFERB TH 50 =a—R1EUA, FHRIME1FLA,

2. FRDOARIL FHRAZ—CZEEDDH aF1HUR
DN, B, B W (s, & 6. FRAFEAEZTCEAT 5
WHRB), FSE HE =-—2x, FHES 7. (KEERCIREORBE YA S,
DN LTEFRIE L35, 8. FRRIXTEOBHRAAENT %0
3. ERRESAaRCLVEEXKEATHEAN T160 HEHFERFEI—17—7,
H b, KLFEER <, R ARSLFESA
4. FEEAKIIEE2440FEEDOLORME BER&T R 2 — v ELBHER
BT % (Tel 03—352—8926)
5. AR Eb 1 EHK 1900F TH- T,

B B #% & #®R T
1. BEEROHREIREARESTRE T5 BIIBER6~97BDFE,
2. FREHIHbRVy 4 FERSHEEFCOWTIEERCE S
3. &ﬁ%ﬂﬁﬁ‘ T, fox LFELFE~DE 5T &

B W ® X ' " B T

2. BREROREREIFAIL LTSH
URETS, HEL1HRSE 10,000
DEZABTLHUNOBARXTHZ &

BREERIKOEHCEZLTHI Lo
1) #BRLIEEZEORET, A2 —
COEBRBETALOTHBZ &

[

2) BRI ARICR %, ATE %o
3) BERNEERELLOFIFTYR 3. BRERIELR, B2HYRHTS
BB T, »oRFELTROBES (K T

Fo L OREBIRSEY AL ) UIATR 4 BBFEBIFBRBEERACEI Z Lo

REDL DR B, W, BFRELOERTIRFELT—ER
b 3 2
B & # X 2 — v » 2% & &
E 8 325
564 3 A10H
wm R F & H B Z
2 17 F HBF —

(#H)BFEHR - %S
T160 HRLFHFEXFEITELI707
REERcr (M) BTSN
TEL (03)352—8926
B8 HEEX179578

HAFr BEILEHINSHE
HAHAXEHE 205010
TEL (03)501—5151

ES 7 &

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/05.



BEHRI-EVESR

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/05.


http://www.tcpdf.org

