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s OERF BN A% bt A UL TR RV, %
bLEHBLENTE D, BNEBIERDNX (R
BOBKR) 2MEdT dLHicEnsd, Hb,

Tt
f oV, - 2ﬂrdr=%=const. (3-26)

Th

HicBALTiE(2—15)3, Bl relative energy
OR LD,
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ly2_1 2
I= h+—2-W 2(0

(RERiTiE > T—5E)
f%émb,%&béc&ﬁf%éo
HEOFT > L TRICBI S Vs2IEETHLLER
BIRd pmMRICIA > T, BiRick->-TMA 605
IANF-EIEETHIEITED, b, BIRE

re=H—wrV

(3-27)

CHIORT VI NV E—DEARHs—H =4H L35
&,
AH=o (r5Vgs— 71 Vo1 ) (3—28)

Thb, ARFETE V=0LBVTNBTLIE
AIRD EBOTH B, rsVpsDIEIC DV T, 5T HE
Bl B\ TR B,

TV kot —siToW Tidnormal shock %D
Z DfEH(3—14) ROFTEE N, LIBRFERRICH -
T—EENRIzN D,

3—-3—2 RHOB5xFEBETFIE

BB A@L 20D 3EOEXBERIRDOL D iLS
ZAHTEITT S,

(1) EE@EROABMRB(XIIB-N, NIEOK
BT, N>ooD&EX B-NII—EfE) 2525,
B-NRBROEAICRRT 5,

2 AEHR VM E5ZL 5, vV BEELSHEN
iz ohd T xvF—cf8kL, wpldveh
SETHETX %,

(3) ¥EAHEMOENF,=0&E35, BRAEEKT
BZRHEBFFEESRTHLEEZDHILET
Hbo

Al D (3—15), (3—19) Kb o6k %1ES, C
n%Iﬁﬁﬁwtéﬁo

_____ dln( BO) asb dln(BP) o¢
or: ror oz or 37‘ 0z 0z

( BOY [Wy 3(rVp) oI ds

591' r or 37+T } 0
or (3—-29)

fEEDOFIED,

(1) 3oEMEB-N, vV, Fr=0%5% 5%,

(2) 3 -2 normal shock DREAFRR &, (2—15),(3
—19)KX»5, s& 1 %2 ¢ OB E LTEDT,
Normal shock H#%DME%RKHIT L, ¢
—ERFRETHD, —DODRE LTS, T3
—SEMETH 5,

a5

(3 (2-15), (3-19) XZER VTP, TR ¢ THD
7. Hib,

1 1 52 1

2
T= Cp[lg-f-za)r ZWg

mimz{e%f%%gy]

1

; -

r-n(%)
A F 3 (3 normal shock
EHONTWV S,

(4) FHEX(B3-29)KLD ¢ 2,

(5) (3—-19)Kh oW, W, Z2dbLdHb,

(6] (3—16), (3=17)A» o Fy, F, 035t HETE 5%,

3-3-3 FFAHEAOR®E

FHER(3-20)1F, HRERE Y2 EALT
Rl ticd b, (3-29)REERT S L,

(3-30)

ERORT,Micd

2 2
E.T9__rigr o) (3-31)
aL,
__10¢ [aln(BO) 3¢,
fldne)=—57,— T or d’r
9 ln( BO) 04 +(ﬂW)fMaMﬂw oI | s
0z 0z

3¢ \Ur or or "or
or (3-32)
S50CGRT & 91 (3-31) XA A= 2, ©
DERAT L4 5, Normal shock EH% & NAE
BE FTOIRERE, EOERT R RN TELT
THELEOTVWAE ET B E, BEREHE,

g=¢, (K & EE) (3—33)
o=¢ (A & EE) (3—34)
¢ =¢w (normal shockiE#%) (3-35)
Moo (mET R (3-36)

(3=3DRcBTHY AEXOREE—>TF
5 1o i Green D& 5, (3-31) FUCEA
B v & 1, Green DAREFIA L, X5 ITHER
M (3-36) @A LT, QRTHHBD EEIT
T5ERAAEB D, B vIENAREEEE normal
shock B Tv=0%i5 3B ET 5,

0¢ dv  o¢ dv _ff
f 37‘ or aza)d dz fvdr(3 ~37)

7k6c RENETLHIVERLIFHRA=ZALER
(K6BR)ZHAL, BEXRND Y ZRD L D IichHi
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Normal Shock Meridiona! Streamline

. < Z

Leading | , \//Troilihg \
Edge
Edge \,:JM 51§ M« g r
l}

[ <§5“§ o_

Axis A—O

215 TR & RS sk

120 p— —

90

X6 fHBICEDBER

RICB 05 P DlP: (i=1,2, 3) 2 - TEUY
%o

¢z4u¢

=1

BRADvDEMR S ERXER URICED 5,

(z,7)=a;+b;z+c;r (3—38)

1’:% L;v;, L;(z,r)=a;+bz+¢;r
=1 (3—39)
(3—38), (3—39)K%=(3-37)NicRALT,

BERTORENZEITO &, HTOBEODOR,

A, - U~ f, (3—40)
nEsSNb, AL,
A =[4a%] (3—41)
ﬁ/‘GLzégi aLzaL) B
A= <ar o S3)drdz (3-42)
d’ez ¢2 (3_43)
L¢3
- e
| f5 ]

i e X

(3—-45)

f,'e:f fL;drdz
e -

T,1, j=1,2,3, tFe3BERERT,

(3—40) XAV TLMEEICH BN bED
% &, FRmicid(3—40) REFLEORK 215
‘;.:)O

A-y=f (3—46)

CDRDPE S EDBIDOEMFRERT, K
BD ¢ DET—RAEAEE S, (3—32) Ao
MBEICFICBIWEETNTNEDT, ¢ DI
REKEBOLNI T TREFEZ LN S
AYS

3—4. BELRZ

X 2 TR U728 S Lo BRI SRk o 2R
WA SAT 2 icBEb iz bD T, TOXIC
BT S AR/ Uz & &, BRdERFIE 725,
F - COEMS LOEROEERSHRE S, H%
» o b I BRUHERIZ KT 5. B LUER/NCE
BEE, UK AMDEAt Ly F SORiZt/S
= const. DRGNS . t/ S FEEKIsolidity
Thb, BicHEkRB & DREITIE

rB t .

?—1— S (3—47)
EWVSHBEFRMH D, BEERAIC OV T,

-%=<1—§>cwﬂ (3—48)
FHERS LOVEROEATITD0 T,

%:écosﬁ (3—49)
EWV S BIGRMEALT S,

SHE TR B solidity t/ShbEE A5,
(3—49) R&kD/SHbEF D, SitHEYLHR
AEH7-Z25Et5, OVTEHERS LLWEAED
EDBLENTES, COREARURREZ DT
%, BRI BEANIFEBOHEHA &I 0730 L BR
THHCEBMHTH 505, LEREBOHERAL
EZHEED (HcRBMOEISHZTHIT S &
XD ) —DDEEERLILLEEZTVS,

4, EHEH

EE S OB EICHIR O E s i AR
TS ERELT, ROLDBEH TEHHEDH
stRm a2 L TH T,
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(1)

(4)

BE D FRO BRI HERIK S 7S L O—KETR &
35, Tro=288K, Py=10332ke/nf (1G/E),
My=0.8, G=4.60kg/s(727Z L Tro=Tr1, Bo=

P, Mo=M1),
BEEE 7=0120m, 7=0.090m (GBS H

), 72=0.096m(EHEHO ), [EEH36000
rpm.

HEESOFEN, ADMach# Mi;=1.62,
Mip=1.33(10), HAR B1:=60.41° P =
53.02°(12)s M'Dffi% tip TEZ 1z, M2,
=151& L, Mii~My OEAGZ 2 D—X T
5z, TEOFERM,=1.22 £755%, Nor-
mal shock & TOB:[E] 4613 46:=T77 4Pr=
17° &L, BfEidro—kLTE5EL/, /02
HEicdzo—RThHIcAle M B
[ Hj#D sweep iZ B9 % imaginary D B4
TR—EMTH 5, it > THBHLOM,, B3
ZD2NBENTICEL->TRIEBEIYRT
Hb, dBDiERIF 20— (normal shock
H)DRFCKEBEBNH S, (XHEQ &
B HEBREESEZ S Mu, 3, K755
Mmin =142, Miin h=119THBm5, 15F
SHERmEsNh S,
TEBEIRD & HiTek s 2 f1iE T B D125
MEdlZ, FRIEWMAZBLETILE5CMSB
KU /SEbEDD,

A

2.6 /

2.2 va
M,min
1.8 e

.0
L0 1.4 1.8 22 26 30
M,

7- Mr’nmNMll

HIER O, Normal shock 7 5 %D i
HIERIENNEREIR AT T B SMEES —
¥V 73 MERET S, NEEIE normal shock
HE(2=0)0oBRHEOFTEIOL S ITH
2T 5, (K8sm®E)
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Axis

Hiftrim X

BREREIX 6 DLHick = 1

>le BIEODYT - & T 2m | 7
KMo 2=90mTd 5 0 900
FTEIC L, Tt 5 1906
% Vgsid (3—38) Kickb T 10 | 916

Vg1 =0, 4H=87530 ni/s® 15 | 933
20 | 949

(ric@RafRic—E )E LT
st v —marame | 25| 956
KT, 75 Vgs=23.2201/5% 31 | 96.0
M (Pos/Por) e =2. 34,

Normal Shock

LT L
R |

30 MO E M 24

W .
k—ﬂ~-3r—i

8  ERER

(Pos/Po1)p=2.50 £ 755, Normal shock &

D rsVpsl3BicbEF - TW0E, BB

% 14 Vgald [A] — TREE LD 7rs Ves & H L,
Tip casing & hubiZiB>TD 7V 13 2 D—ik
ANTEHZ . £/, FEHACS » O—kK
ThHZ 7,

Normal shock E#% D HEK solidity 13 E Ail
DENERUETHE05(3-9) XTHITK
> T3, AEMRBXIEB-N&E R soli-
dity t/SORICIE,

S
EWSBEFENDH Y, EFRNR T B— 0, N>
o, BUB-NIBRHETHS, dEFHEBDOMR
i3 2 At/ SXIEB-NOH/H x5 2 5
DD B0 T DFHEEITIE NATEEEITH -
TB'NZ2z2D_ XA Thobl, NEEHM
KB rO—RATHE DL THIL (%ETI,
t=0TB-N=2nk135,) WAREECIH->T

B-N=2z<1—L> (4—-1)
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DB -ND43%5ld normal shock B # (suffix3),
% (suffix 4) OHfESA (suffix M) DB-N %
EEL 7,

(B*N)3+(B-N)y

2

A ITESIEE A5 Lic kD, BHURRY
DEBDTMBEN,T S, CORDHEHL F
T—HITH-T, FOLIENHEDHIAZT
bIRERRICER T 5, FTEFITRIIE
FEAAEDEMOHEBAZEIC LT,

(B'N)y=«a

(4-2)

a;=0.955 (tip), @=0.960 (hub)

ELTHI,
iR LD X 5 T THet 2 Lic
15N B EDLAEMEEL (—IB, BidRDE &

N.S.

Tip
Mean

1 Hub

— Ti
— ip
_____ ~~ Mean
\THub ,

z 40

0.5

-20 o) 20

9. M O5H (2 AR

P

\

/

100 1o 120

XI10. M’ D434 (7 J51a]))
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B i

i), ZEXUURE © 4.60kg/s, L. : 2.34(tip),
2.50(hub), FrE®;77: 337kw(normal shock
loss IAD loss & $9°), Normal shock
Pys (ideal ) —Pos

Pos (ideal )
% (tip), 0.93 % (hub), 18 L P (ideal)
I3 4H H3[al— & L Tnormal shock loss D75

Tk BERK =1.37

WEExDOHOTHRBE,
_700 N-S.
B - Tip —
\\\"_’// F
N
-50 \\\ - /—/’/ Mean
\ N ;\\‘ ___-t Hub
-30
-20 o] 20 7 40
XK11. B9 (2 H)
JdT
B B
P —
/ .
-50
A,gvﬁ5
/ﬁf
-30
90 100 1o r 120
X12. Bont (v Am)
4—1. HERBRRLIBRLUEBERRUEBERE

PED &S BEHTHEEZITY, TOBROR
HOYIEICET 51 DICRUBRBRMAB N TAS &
X13(a), (b), ()DL DITIE -7z, BHMEIIHEMK &
[ 26T & -7z, TOFARIT, FHREITH > TD
FRTH O HEEBIEIFEICEMATE LV DT,
TEEDFHEICE - 72, b, EETHEBOHEZH
fEif Licd 5 DT, % OMEE i §#E LR
ZEHEICEM LI D TH 5,

BBEMBORENADM’, B DHEIZXKI~K12iC/R
TEBDTHS,

EEURENIFILRD LD IcHicRBOPR%EH 7

49 —
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Tip ‘ /

401~ n=120 / /
A
ol |

20

-40
-20 o z 20

X13(a) £ ¢ R A

a0 Mean /
n=105 //
/
20
i
v
e
o /
e
T
20 ///
/

-20 o 7z 20
X13(b) £ 4 3E A&

25, VHhidFEEMITERLVDT, i b
5T, COFNEDREEZEAT D LEMHED
HHEBHID, ROLERBSALSDTRIENLAD
f\))o

(1) EFEIICE O TEFFREDENIC R T,
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Beffram

40 Hub
n=90 |
L~
20 //////’
s
neé A P I
: ///, -
e //
-u>/%4§/
-40
-20 o 7 20

B13(c) % @© H M

normal shock HOHFHHFEIICBWO TUIES
25 LI BRINERIC K - T, BIERAERE
St A E R IC A7z shock-in-rotor B &3
DFEETDE[RET D S0
C OB TIIBE ER OBs[E 2D 2 BKRKTH D,
Zhiddizio) S BEORICBAFRMSH 0, HEE
5 BEEZFETICEREIZHS #3072 T
bdo TVHNE-EIMAHDEH/NE OIS
HEE THEgm (JE ) Hasbohbn T
W5, XeEEAOENSRICIESEY bd b,
BLE®EZ COWMYTEANB B> TH5EE
WA T ETEREY,, CNRBERESTIIH
O OMFRE P IEFEITNES LD DHILID,
HobhPFO—D2DOHETH S, dhE®RE
DOENERABRCHOOKEE (H 5 0IHE
) I 52— BOEE S LB TH S, O
normal shock D EF EOLEDRE SR
DEZBZTIUIBLBOTHA D,
HBE R B TOTF FIRENEICEITE O S &M
TRAEEDsweep HIZIF EA ETES RIS
B LTIV, FARBEIENCEIT &0 95
HAEEZISBTHEND 5, CNIdATEswe-
ep #BD A T3 tip T hub casing 55 D
TEOEEE NS & EEEND D, ROBE
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RRETH 5,

(4) Shock-in-rotor TR 4F THX/EY,
normal shock B8 & O¥RE@ctE s 4 73
s v, Fictip fHEDnormal shock M
K DPEID K &0, (R OFHE MU
FHERHLDERT S, ) Normal shock EHEH
BOTF#IcES, <D bEABTH 5,
Z 9155 & shockless-in-rotor B EWvH T &
bEZLAMNEBHBLERS,

5. HEME

Shock-1in-rotor B8 & il T HE 8 EN B o il
SRR AT AEE R U T AR, BEHLT
TR HIC ST E VWO REET, M EMRIT
XD EDOh - b8, tipMfii Tnormal shock
loss SIS D KX 135, NOEERPRARICIES
TEMBHB, BEMBEEPEEINTHS,

LR DBE EI TFF IR DI T L0 55
HEBRAL & EOEERT S S T &, normal
shock loss 8 d 5 720, LEIEGELY BIsB T
CE(ZOHmXTRBBETHIFMHLMET
K DIT L 7ctzd, tip ME Tshock loss s K& 78
S 7ohS, B RE RS ERTER SN
nIFRWETHIE, WO KE W shock

loss BERE NAA R bH B, LHLZDLS

i U TR L THRESEREN 2), E T 590
Y Al F CANPR AT+ € AN
B8iC normal shock loss ZARAN] iC[E8Ed 5 72
¥ shockless -in-rotor AEEZ B2 NELEDH A,
i B
- REEEE (K2 )
P HIE
" BB R (X4 )
“ B’
C (k) e
e vy —
v —
* relative energy (rothalpy)
" Mach ¥
* [al#z Mach#( @,/ a )
C R
DS,

=

D AR

Sl 32:5 RN Qe >

3
M

BeftrwC

)

- REE

g s

EEy T

TV bhbobE—=XiEW

D RE

D ERE

U AERE (K2 )

;e R

: AR

CBAEERE, (2—-11) K
AR AS (K2 )

C YRR (B

gt \Ye g

D Sy E, FRRICEAAEES (K4)
D B

CHE(X2)

RO (3—-19) K
R

N % Un S

5

4&
#

CBERO R

C BHEALL

: normal shock & i
: normal shock H#%
CEEHBO

C HEOTHR

D A

: IR ]

: BTG ]

: tip

kR : hub

s

D YA W~ O NME R DN A D®E ST

o~

X #k

(1) FBEFH - KEHKN: 85 EMmERgOFHEN
OWMICEET AT (FE 1§ BEEBHDOKRET &
FEEEHBEARO R4, MFESE25—283,
1977.

(2) A 6L (% 2#: Shock— in—rotor V&3
DFET), MFR5E25-283, 1977.

(3) FEARZEH - KEFAB: - BLE (B3 H: —BFHA,
AIEAHRIZ LT, LOFFREL#ICETcEaH
%), MF&E30-344, 1982.

(4) [k (F4% : Shock—in— Rotor RIEHBAD Et D
2, 3DOME), MFEE30—-345, 1982.

(5) L (ZE5H @ FFRBIREZEIRL 23V E& O
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BEEHORNDEEH), HiFa3E31-358, 1983. Method for Through Flow Calculationin Tur-
C.H. Wu: A General Theory of Three-Dimen- bomachines . Trans. ASME, J. Fluids Eng.,
sional Flow in Subsonic and Supersonic Tur- Vol .98, No.3, 1976.

bomachines of Axial—, Radial —, and Mixed— (9 S. Otsuka, T. Hashimoto and Others * An Ex-
Flow Types. NACA TN 2604, 1952. periment on a Supersonic Axial—Flow Com
G IR E RS, 1 = v x5k, 1980. pressor. Tokyo Joint International Gas Tur
Ch. Hirsch and G. Warzee ‘ A Finite—Element bine Conference, 1971.

HE R T L

RB22BAFXGEH RIT 4

Bl M H 6 04E5 4208 (H) ~ 54228 (K)
= £ BEBHer&-(03) 265—8211]
BMEE vUoECYLBNME : BHRIFA1IZ5000M, HEFRA1£Z6000
M, R U%d, KERAIHEREA 122500, YEHFR1E
3000H (VW¥ndREMIERL2EET) ,
MmESCER : 15000 (KL, BREAMRSXAIIT 1
MRLER) o RL, BEOH&I1M55508 (500 0+
%£Ki550M) ,
BB & 5821H (k) 18: 30~20: 00 EEFIHEA1Z6000M,
YMHHERA 12700 0M, 2HEL, RAERARZENTT,
B A BEREGABOFEEMC, (1) K& (505%) , (2) HBEEi
TR, (3) MBEGCUEME (2424 , (4) BRaER K
ANFAEOT I Zz0E2HE) 2 CiEADL, YEBEAZ2 TERLHE W,
BT YA, ZFhcTsELVRELE T, 1, BHEOERI L B
Horw, Rl LT, HEINEOHTL2EBICTCHS EITOT, BER
TR LN BFREFIASZHEBLRTFL HI 3 L5 8HCBEL LT
To
HWHEASHEY Bo6oEsSHIR K
RS i

R, ABCOMASHIE HEO 83 053 L b E 7.
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BEEHORNDEEH), HiFa3E31-358, 1983. Method for Through Flow Calculationin Tur-
C.H. Wu: A General Theory of Three-Dimen- bomachines . Trans. ASME, J. Fluids Eng.,
sional Flow in Subsonic and Supersonic Tur- Vol .98, No.3, 1976.

bomachines of Axial—, Radial —, and Mixed— (9 S. Otsuka, T. Hashimoto and Others * An Ex-
Flow Types. NACA TN 2604, 1952. periment on a Supersonic Axial—Flow Com
G IR E RS, 1 = v x5k, 1980. pressor. Tokyo Joint International Gas Tur
Ch. Hirsch and G. Warzee ‘ A Finite—Element bine Conference, 1971.

HE R T L

RB22BAFXGEH RIT 4

Bl M H 6 04E5 4208 (H) ~ 54228 (K)
= £ BEBHer&-(03) 265—8211]
BMEE vUoECYLBNME : BHRIFA1IZ5000M, HEFRA1£Z6000
M, R U%d, KERAIHEREA 122500, YEHFR1E
3000H (VW¥ndREMIERL2EET) ,
MmESCER : 15000 (KL, BREAMRSXAIIT 1
MRLER) o RL, BEOH&I1M55508 (500 0+
%£Ki550M) ,
BB & 5821H (k) 18: 30~20: 00 EEFIHEA1Z6000M,
YMHHERA 12700 0M, 2HEL, RAERARZENTT,
B A BEREGABOFEEMC, (1) K& (505%) , (2) HBEEi
TR, (3) MBEGCUEME (2424 , (4) BRaER K
ANFAEOT I Zz0E2HE) 2 CiEADL, YEBEAZ2 TERLHE W,
BT YA, ZFhcTsELVRELE T, 1, BHEOERI L B
Horw, Rl LT, HEINEOHTL2EBICTCHS EITOT, BER
TR LN BFREFIASZHEBLRTFL HI 3 L5 8HCBEL LT
To
HWHEASHEY Bo6oEsSHIR K
RS i

R, ABCOMASHIE HEO 83 053 L b E 7.
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g
Bk

1. #&
HAY —EVOBhELEUHENZT S — VAN
BEDOFRICE--TEHELIHKESNS LT &KL
HMoNTWHWD, TDIHicid sy — e vEOBED
NETHY, [ty 50 ESHISER SN
%o ZDOFHITEW T HIHHAZESUI LD
HIRxEh, CofodicT Yy ORITERED
L, by —Ee vtk -TELNILEDNT
DEBEMERICE » Thb b, Lichd->T, T
SEIMAZESEAR/NRICL, ¥4 - rEEX@EI
FEIMERMEIORAGRE L ITkiznd T EME
FLV, CODIIFRERE EOBYERS IEHE
5 EBBBETH 5,

— T BB AT IS VEES (FRHERE L O
WA LEDT ) ORMBER L BRATERS
N, ‘

[l

h=q/(Ty—Ty)

22 q 3BGRE, T3 EREE, T, 38EET
Hb. — 5, BIBEAENE L 728584 O R BVnER
3R TERSIND T EMBE,

hf:qf/( Taw_Tw)

T 2T q s (3 RSN D BGRE, Thy (3 Wy BVEER
THbo COLICERVRELICEPIDLS
h&Ehp3EEELODED IR BREDE DN
T3P Briksen 5 3K H L H O E W #iFEH
T3 h>hy THAPKI U LLoME EHITh<hy
L5 3 EDNTHD, Blaid dh>hy THY, T
NI LI & - THRBENEL HE70THS
5L LTWV5, EckertPid h=hs EVHRED &
LT, RRTEHRSND by &,

hi=a7/(To—Ty)

(BEFN594E 9 A 25 HIRAEZAT)

HRY—-EVEZRTRE UBRSEEDORIGE

FEHEARFTLFER F N &
FEARFELEE K B

S

TEHRSNDhfF EDBEEHZ LT 5,

UL, R, h& hr QHBERE L OO
BDh LSO T OV TR ENTE 1, K
HUREBDER 70— THEDT, DL
HUHBICBO TRy >R ERBIZDIIHARTH D
LEbND, AFFICEBOTRULDEAEEREL
T, WL AT 2 BIES 3T H 80 (FEBRK
HL ) BAED R ERESHE (FEHRERH L ) KO
heD WA ST ERIC Lo TITYV, Wi, &
fhf E o ZorE R EA R A, W LR % i
1EFIT D &Ik » THMERICIRE, EE
EHER U7z,

i 5

A CBEETRBREES (BEREORSE, K1)

o ONEERBRDE R
SR
SYLEUEREL
MR Ls & (XK10)

D BMroE R (JERES AR, (1)
DR (fEEEE, 2)
CASE (K1)

hmE N5 A — 4 (H(5))
A= vER (K00)
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* CALL FOR PAPERS
INTERNATIONAL SYMPOSIUM ON TURBOMACHINERY PERFORMANCE DETERIORATION

ASME FLUID ENGINEERING DIVISION CONFERENCE
JOINT WITH AIAA
ATLANTA, GEORGIA, MAY 12-14, 1986

CONTRIBUTED PAPERS ARE SOLICITED IN THE FOLLOWING AREAS:
- PROBLEMS ASSOCIATED WITH ENVIRONMENTAL EFFECTS ON ENGINES.
-~ MULTIPHASE FLOWS IN TURBOMACHINERY.

- ANALYTICAL MODELS FOR PREDICTING PERFORMANCE DETERIORATION
CAUSED BY AIRFOIL SURFACE ROUGHNESS BUILDUP, ROTOR BLADE
TIP CLEARANCE WEAR AND BLADE CONTOUR EROSION.

- MECHANICAL DETERIORATION OF THE COMPRESSOR AND TURBINE.
DOCUMENTATION FOR INSPECTION OF SERVICE PARTS.

-~ PERFORMANCE RETENTION

{a) Performance Retention Features and Trade-Offs
Between Mechanical and Aerodynamics Designs.

{b) Improving Turbomachinery Performance Retention
Through New Alloys.

(c) Means for Possible Engine Performance Recocvery
After Long Operating Time.

ACCEPTANCE OF PRESENTATIONS FOR THE SYMPOSIUM WILL BE ON
THE BASIS OF 500 WORD ABSTRACTS AND COMPLETED PAPERS. ABSTRACTS
SHOULD STATE THE PURPOSE, RESULTS AND CONCLUSIONS OF THE WORK
PRESENTED. \

PLEASE SUBMIT ABSTRACTS AND AUTHOR IDENTIFICATION TO THE
SYMPOSIUM ORGANIZERS.

Dr. Widen Tabakoff Dr. C.T. Crowe Dr. David B. Cale, Director
Dept. of Aerospace Engineering Dept. of Mechanical Appl. Tech. Lab.

& Engineering Mechanics Engineering US Army Research & Tech. la:
Mail Location #70 Washington State Univ. Ft. Eustis, VA 23604
University of Cincinnati Pullman, WA 99163 (804) 878-2400
Cincinnati, Ohio 45221 (509) 335-3214

(513) 475-2849

ABSTRACTS ARE DUE JUNE 15, 1985. AUTHORS WILL BE NOTIFIED OF
TENTATIVE ACCEPTANCE BY JULY 5, 1985. AUTHORS MUST THEN SUBMIT DRAFTS
OF THEIR FINAL PAPERS BY SEPTEMBER 20, 1985 FOR REVIEW BY THE SYMPCSIUM
ORGANIZERS. NOTIFICATION OF FINAL PAPER ACCEPTANCE WILL BE MAILED
BY NOVMEBER 15, 1985. AUTHOR-PREPARED MATS OF THE COMPLETE PAPER,
READY FOR REPRODUCTION, MUST BE SUBMITTED BY JANUARY 5, 1986.

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.
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IN THIS ISSUE:

® GTD Chairman Reports on Re-
cent Executive Committee
Meeting

Reciprocal Conference Regis-
tration with 8th International
Conference on Fluidized Beds
1985 Houston Gas Turbine
Conference Program and Short
Courses

1985 China Gas Turbine Sym-
posium and Exposition

1986 Gas Turbine Conference
and Exhibit To Be Held in Dus-
seldorf, Federal Republic of
Germany

A.J. WENNERSTROM
TECHNICAL PROGRAM
CHAIRMAN:

1985 Beijing International
Gas Turbine Symposium and
Exposition,

People’s Republic of China

Sponsored by:
Gas Turbine Division, The American
Society of Mechanical Engineers
Symposium co-sponsored by:
The Chinese Society of Aeronautics
and Astronautics
China National Aero-Technology
Import and Export Corporation

The technical program for the 1985
Beijing Symposium to be held next Sep-
tember has developed into a program in
size and quality rivaling some of the best
we have ever held at past annual Inter-
national Gas Turbine Conferences. Over
180 papers have been offered, 40% of
which are from China. The International
Gas Turbine Conference, now of thirty
years standing, first reached this plateau
only in 1978.

The distribution of papers is also
similar to Gas Turbine Division’s annual
Conference with roughly 40% dealing
with turbomachinery fluid mechanics;
18% concerning combustion and fuels
topics; 11% dealing with structural and
dynamic problems, and smaller percen-
tages focusing on heat transfer, controls
and diagnostics, and metallurgical topics.
There are also a significant number of
applications orientated papers with a
large block of 19 concerning cogenera-
tion and others on aircraft and marine
applications and coal utilization. Em-
phasis has been placed on paper ses-
sions; however, one panel session is
planned on industrial turbo expanders.
Also, at least two keynote speeches are
currently envisioned.

It is certainly not too early to begin
making plans to attend and participate in
the 1985 Beijing International Gas Tur-
bine Symposium and Exposition, Sep-
tember 1-7. To assist in your planning,
the ASME International Gas Turbine
Center in Atlanta has additional infor-
mation which may be ordered by mailing
the coupon contained in the insert in this
Newsletter.

We hope you will join us in Beijing
next September.
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G.K. SEROVY,
CHAIRMAN,
DISCUSSES RECENT
EXECUTIVE
COMMITTEE MEETING

G. K. Serovy, GTD Chairman

On January 10, ASME Gas Turbine
Division’s Executive Committee met in
Atlanta, Georgia. As usual, we had more

January, 1985 \

th e gas turbine division

newsletter

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS

IGICc

Atianta, Georgia 30341 USA
Telephone: (404) 4511905
Tetex: 707340 IGTC ATL

International Gas Turbine Center
4250 Perimeter Park South, #108

than enough on our agenda for a one-day
meeting. We heard from Howard Julien,
Program Chairman, and Walter O’Brien,
Review Chairman, about the 1985 Hous-
ton International Gas Turbine Confer-
ence’s technical program. I commend
them for their work in producing a well-
balanced, high-quality program. Inciden-
tally, all of us also want to thank each
author, reviewer and session organizer
for making this outstanding program
possible.

Looking ahead to the Fall of 1985, we
continued to develop plans for the Beij-
ing Symposium and Exposition, and for
the 1985 Joint Power Generation Con-
ference. Art Wennerstrom and Stan
Mosier have these technical programs
under control.

It was a special pleasure for us to con-
duct an “‘on-site”” inspection of the Inter-
national Gas Turbine Center offices
during the Executive Committee’s meet-
ing in Atlanta. In the last Newsletter, I
mentioned our respect and appreciation
for the work of our Atlanta staff. And,
after our recent inspection, I am pleased
to report they are organized and effi-
cient, and it is evident that the successes

of the Exhibit and Information Center
functions are not accidental. The Center
is using state-of-the-art communications
and word processing systems.

We look forward to seeing you in
Houston in March. Take advantage of a
full schedule of short courses, technical
sessions, exhibit and social events. Your
high expectations will be met.

HOWARD JULIEN,
TECHNICAL PROGRAM
CHAIRMAN, UPDATES
PROGRAM FOR 1985
HOUSTON GAS
TURBINE CONFERENCE

The technical program for the 30th
ASME International Gas Turbine Con-
ference and Exhibit to be held in Hous-
ton, March 17-21, 1985, is being
finalized. There will be over 200 refer-
eed technical papers and approximately
65 technical sessions.

(continued page 2)

EVENTS

1985

MARCH 17-21, 1985
30th International Gas Turbine
Conference and Exhibit

Houston, Texas

Albert Thomas Convention Center

® The largest exhibition and greatest number of ex-
hibitors for any domestic Conference in ASME Gas
Turbine Division’s history (22% more exhibit space
than previous record holder and 176 organizations).

Over 200 refereed technical papers will be published
and available at the Conference. Approximately 65
technical sessions will be conducted.

/
pountdown

Symposium -

space.

SEPTEMBER 1-7, 1985
1985 Beijing International Gas
Turbine Symposium and Exposition

People’s Republic of China

Exposition - September 2-7

® In addition to companies producing auxiliary equip-
ment, 13 gas turbine engine manufacturers from
throughout the world have already reserved exhibit

® Over 180 refereed technical papers have been offered

N

September 1-4

>

(40% of total from People’s Republic of China).
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HOUSTON PROGRAM

(from page 1)

As usual, a full range of topics are
covered and current experience and
technical developments are emphasized.
However, technical sessions considered
to be unique are:
— Derivative Engines in Existing
Aircraft

— Toward the Initial Commercializa-
tion of Closed Cycle Gas Turbine
Systems

— User Experience with On-Line
Conditioning and Performance
Monitoring Panel

— Proposed Catalytic Reduction Pro-

cesses Panel

So plan to attend the Conference, and
these sessions in particular, for an in-
teresting update on today’s gas turbine
technology.

COMPLIMENTARY
RECIPROCAL
REGISTRATION

30th ASME International
Gas Turbine Conference
and Exhibit
And
8th International Conference
on Fluidized Beds

The American Society of Mechanical
Engineers’ 1985 International Gas Tur-
bine Conference and Exhibit will be held
in Houston during the same week as the
8th International Conference on Flui-
dized Beds. Registrants of the Con-
ference on Fluidized Beds will enjoy
reciprocal complimentary registration at
the Gas Turbine Conference by simply
presenting their registration badge to the
Gas Turbine Conference registration
desk at the Albert Thomas Convention
Center. The complimentary registration

will allow access to all of the Gas Tur-
bine Conference’s technical sessions and
to the International Gas Turbine Exhibit.

The 1985 ASME International Gas
Turbine Conference will include approx-
imately 65 technical sessions with over
200 refereed papers which will be pub-
lished and available at the Conference.
In addition, the Conference’s Exhibit
will feature the products of over 160
companies occupying about 400 booths.
Between 4000 and 5000 persons are ex-
pected to register for the Gas Turbine
Conference and Exhibit.

CALL FOR PAPERS

1986 ASME International
Gas Turbine Conference
and Exhibit
Dusseldorf, Federal
Republic of Germany

The ASME Gas Turbine Division’s
31st International Gas Turbine Confer-
ence and Exhibit will be held June 8-12,
1986 in Messe-Kongress-Center (MKC),
Dusseldorf, Federal Republic of Germany.

All prospective authors are invited to
begin now in their plans for participation.
Papers on all aspects of gas turbine com-
ponent, engine and system technology in-
cluding research, design, development,
measurement, education, application,
fabrication, materials, manufacturing,
control, and operational experience are
welcome. More detailed calls for papers
are being issued by technical committees
of the Division.

Technical paper offers may be initi-
ated by submitting an abstract to the
1986 technical program chairman: T.H.
Okiishi, Mechanical Engineering Depart-
ment, Jowa State University, Ames,
Towa 50011, by mid-June, 1985.

Completed manuscripts must be
received by the session organizer or
technical committee chairman no later
than mid-September, 1985. First time
authors are encouraged to study ASME

Manual MS-4, An ASME Paper, prior
to preparation of their manuscript. All
papers will be reviewed in accordance
with established ASME and Gas Tur-
bine Division policy and will be eligible
for ASME journal publication.

CALL FOR PAPERS

Turbomachinery Committee
1985 JPGC

The Turbomachinery Committee of
the Gas Turbine Division of ASME is
soliciting papers for a technical session
to be held at the 1985 Joint Power
Generation Conference in Milwaukee,
WI, October 20-24, 1985.

The session will complement the con-
ference theme ‘“‘Renovation— Spanning
the Future,” and in particular center
around aero/thermodynamic improvement
features of steam and gas turbines. Par-
ticular emphasis will be placed on retro-
fittable designs and equipment uprating
packages. Topics to be considered will
include stage(s) redesign for improved
efficiency, blade or rotor cooling tech-
nique modifications resulting in uprated
turbine inlet temperature, modified inlet
or exhaust ducting for reduced pressure
losses, etc.

Abstracts should be sent to the session
organizer and should arrive by March 1,
1985: W. G. Steltz, 1206 Forge Road,
Cherry Hill, NJ 08034, Business Phone:
(609) 890-5915, Home Phone: (609)
429-7519.

CIMAC UPDATE

The Sixteenth CIMAC Congress will
be held in Oslo, Norway, June 3-6,
1985. The International Council on
Combustion Engines (CIMAC) is an
association representing the interests of
users and suppliers of combustion en-
gines and turbines worldwide. CIMAC
encourages papers dealing with gas tur-

bine design, development, application
and operation. In recent years there has
been an increasing interest from gas tur-
bine users in the CIMAC Congress.
The themes for the Sixteenth CIMAC
Congress for Gas Turbines are:
® “Development and Experience of
Off-shore, Gas Pipeline and Com-
bined Cycle Applications” and
® “Research and Development for
Efficiency Improvement and For Use
of Non-conventional Fuels”
For more details contact: Walter B.
Moen, ASME, 345 E. 47th St., New
York, NY 10017, 212-705-7000.

CALL FOR PAPERS

1985 Joint Power Generation
Conference
Milwaukee, Wisconsin

The ASME Gas Turbine Division
plans to sponsor at least seven technical
sessions at the 1985 Joint Power
Generation Conference in Milwaukee,
Wisconsin, October 20-24, 1985.
Authors representing interests of the
Division’s 18 technical committees are
being encouraged to submit papers sup-
porting the conference theme *“Renova-
tion— Spanning the Future.” Papers
ranging in scope from the upgrading of
existing gas turbine systems and facilities
to components and systems for future
needs are desired.

Abstracts for candidate papers should
be sent to Gas Turbine Division’s JPGC
Program Chairman, at the address
below, or to a representative of any of
the Division’s technical committees.
Abstracts must be received by March 1,
1985. Authors of accepted abstracts
must submit full papers for review by
May 1, 1985.

Program Chairman: Stanley A. Mosier,
United Technologies, Pratt & Whitney
Aircraft, P.O. Box 2691, Mail Stop 731-
28, West Palm Beach, Florida 33402,
(305) 840-3519.

@ 3-D Flows in Turbomachinery
Rows (March 16-17, 1985) (1%
days)

Instructors:
Dr. John Moore
Joan G. Moore
Dr. John D. Denton
Dr. Charles Hirsch

Course Fees:
ASME Members: $305.00
Non-Members:  $400.00

Short Courses

30th ASME International Gas Turbine Conference, Houston

March 16-17, 1985

(March 17, 1985)

Instructors:
Dr. Walter F. O’Brien, Jr.
George Howard

Course Fees:
ASME Members: $210.00
Non-Members: -~ $300.00

All of the courses will be conducted at the Hyatt Regency Houston, the Conference’s headquarters hotel

Blade @ Introduction to the Gas Turbine @ Turbine Engine Blade Design, @ Turbomachinery Erosion and Per-

Development and Field Service
Experience (March 17, 1985)
Instructors:

R. L. Jay

T. G. Howell

Louis E. Dardi

Dr. William Jansen

Hans Stargardter -

Course Fees:
ASME Members: $210.00
Non-Members:  $300.00

For further information and a detailed course brochure, please contact Dr. John
H. White at the ASME Professional Development Department, 345 East47th
Street, New York, NY 10017 or call (212) 705-7123.

formance Deterioration (March 17,
1985)
Instructors:
Dr. A. Hamed
Dr. W. Tabakoff
Course Fees:
ASME Members: $210.00
Non-Members: - - $300.00
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DO YOU BUY ASME
PAPERS?

How many of you are aware that 85%
of the contents of the Journal of En-
gineering for Gas Turbines and Power
consists of papers handled by the ASME
Gas Turbine Division? Roughly one out
of every three GTD papers is recom-
mended for Transactions, and all of these
appear in this one journal. This amounts
to approximately 112 papers per year. If
you are an ASME member, you can sub-
scribe to the Journal for only $24 per
year or an average of only 21¢ per paper,
versus $3.00 or one coupon if you buy it
individually. Can you afford to pass up
this bargain?

Suppose that you are not a member
but are interested in some GTD papers.
If you add the cost of an ASME mem-
bership, $60.00, to the cost of the Jour-
nal, the cost per paper of a journal
subscription still amounts to only 75¢
each. You then receive in addition 10
coupons which you can exchange for 10
more papers at no additional cost as
another benefit of membership.

Any way you look at it, if you have
more than a minimal interest in papers
sponsored by the ASME Gas Turbine
Division, it pays to subscribe to the
Journal of Engineering for Gas Tur-
bines and Power and it pays to be an
ASME member. For information on
journal subscriptions or ASME member-
ship, call or write the International Gas
Turbine Center in Atlanta. If you need
help in identifying appropriate references
for an ASME membership application,
let us know and we will help you with
that too.

CALL FOR NEW
TASK FORCE MEMBERS
FOR ASME B133
GAS TURBINE
PROCUREMENT
STANDARDS
COMMITTEE

ASME Committee B133 — Gas Tur-
bine Procurement Standard completed
the last section of this 13 section pro-
curement standard in 1982. The com-
plete 13 section Standard can be
procured from ASME Headquarters by
order number BK.NO.KX133P for the
discounted price of $66.

ASME Committee B133 is now enter-
ing its 13th year of operation and is
soliciting additional members for the six-
teen Task Forces that are responsible for
either one section of the Standard or in
the case of the Application Task Forces
providing support for the 12 technical
sections and the gas turbine marine app-
lication section.

If you are interested in volunteering
for one of the Task Forces listed below,
please contact S.M. DeCorso, Chairman
of B133 at the following address: West-
inghouse Electric Corporation, PO Box
251, Concordville, PA 19331, phone:
215-358-4624.

B133.1-Gas Turbine Terminology

B133.2-Basic Gas Turbine

B133.3-Gas Turbine Auxiliary
Equipment

B133.4-Control and Protection Systems

B133.5-Gas Turbine Electrical
Equipment

B133.6-Gas Turbine Ratings and
Performance

This year’s Conference will be back in
Houston. This location always brings
back a lot of good memories about the
early days at Houston. The first Houston
Conference was in 1960. Because the ex-
hibit was still relatively small, we en-
joyed the facilities at the Shamrock
Hotel. Houston has always been a good
city for the Conference because of its cen-
tral location and proximity to oil, gas, and
chemical industry users of gas turbines.

One interesting thing then was having
the Chrysler gas turbine car to demon-
strate. Many enjoyed driving it around at
the 1964 Conference. George Huebner

Thru The Years -
With R. Tom Sawyer
Publisher Emeritus

who was then head of Research for
Chrysler received an award from the
Gas Turbine Division at the Shamrock
Hotel in 1962; he is still very proud of it.

Today the gas turbine automobile is
being developed in many places around
the world. I recently asked George who
would be the first to get automotive gas
turbines into mass production. His
answer was that there are several
organizations working hard toward that
goal in the U.S. and Europe, but Japan
may be the first, probably before the
year 2000. In this country, it would pro-
bably be after the year 2000. A great
deal of effort is being devoted right now
to development of better ceramic
materials and components especially in
Europe and Japan.

B133.7-Gas Turbine Fuels
B133.8-Installation Sound Emissions
B133.9-Gas Turbine Environmental
Requirements and
Responsibilities
B133.10-Gas Turbine Information to be
Supplied by User and
Manufacturer

B133.11-Preparation for Shipping and
Installation
B133.12-Maintenance and Safety
B133.14-Electric Utility Applications
B133.15-Industrial Applications
B133.16—-Marine Applications "~
B133.17-Pipeline Applications

TRAVEL NEWS FOR
1985 INTERNATIONAL GAS
TURBINE CONFERENCE AND
EXHIBIT, HOUSTON

SPECIAL CAR RENTAL RATES
AVAILABLE

National Car Rental Systems, Inc. is offering special
convention ‘“‘Attention” rates for exhibitors and con-
ference attendees of the 30th International Gas Turbine
Conference and Exhibit. National has 12 rental loca-
tions in the Houston area. For advance reservations
please call the “Convention Desk’ at 800-328-7949. In
Canada, call collect 612-830-1000.

NOTE: Please identify yourself as a participant of the
Gas Turbine Conference and Exhibit in Houston.

WIN
TWO FREE TICKETS
TO HAWAII

Official Airlines: American Airlines

Delta Airlines

If you obtain your ticket for air travel to the 1985 'Interna-
tional Gas Turbine Conference and Exhibit in Houston
through ASK MR. FOSTER, the official travel agent,
you will be eligible to win two free tickets to Hawaii. In
addition, ASK MR. FOSTER guarantees to provide the
lowest fare available under booking conditions. Also,
they will reticket in the event of subsequent fare reduc-
tions. The drawing by ASK MR. FOSTER s limited to
participants whose travel originates in the U.S.A.

Contact ASK MR. FOSTER, toll free
1-800/243-6346 (Telex: 643394)

Download service for the GTSJ member of ID , via 3.20.239.211, 2025/05/06.
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WHO’S WHO in the Committees of
Gas Turbine Division is a directory of
all administrative and technical com-
mittee members. It is published by the
INTERNATIONAL GAS TURBINE
CENTER and contains an alphabetical
listing with the committee members’
names and addresses. Complimentary
copies of the 1984-85 edition are now
available from the INTERNATIONAL
GAS TURBINE CENTER.

The INTERNATIONAL GAS TUR-
BINE CENTER publishes a Directory
of Technical Papers from ASME Gas
Turbine Division Conferences dating
back to 1957. The Directories are
available without charge and individual
papers may be purchased from the IN-
TERNATIONAL GAS TURBINE
CENTER for $5.00 each prepaid.

The ASME Gas Turbine Division’s an-
nual International Gas Turbine

Technology Report is published and
distributed by the INTERNATIONAL
GAS TURBINE CENTER. Com-
plimentary copies of the 1982 and
1984 editions are still available.

The INTERNATIONAL GAS TUR-
BINE CENTER’S correspondence
course on Basic Gas Turbine Engine
Technology is currently being
developed. The course should be
available to the public in early 1985.

The INTERNATIONAL GAS TUR-
BINE CENTER sponsors the ASME
Turbomachinery Institute’s Fluid
Dynamics of Turbomachinery pro-
gram. The next course is planned for
1986.

The INTERNATIONAL GAS TUR-
BINE CENTER publishes and
distributes without charge over 15,000
copies of the quarterly ASME Gas

Turbine Division Newsletter. Persons
interested in receiving a complimentary
subscription should contact the IN-
TERNATIONAL GAS TURBINE
CENTER.

The INTERNATIONAL GAS TUR-
BINE CENTER is the source for in-
formation on exhibiting and par-
ticipating in the International Gas Tur-
bine Conference and Exhibit to be held
in Houston, March 17-21, 1985.

The INTERNATIONAL GAS TUR-
BINE CENTER sponsored the ASME
Education Seminar Program.

The INTERNATIONAL GAS TUR-
BINE CENTER is a sponsor of the
U.S. National Committee of the Inter-
national Council on Combustion
Engines (CIMAC).

The ASME Gas Turbine Division

Services and Activities of ASME Gas Turbine Division and
THE INTERNATIONAL GAS TURBINE CENTER

organized lectures presented in the
People’s Republic of China in the fall
of 1982 and 1984.

The ASME Gas Turbine Division is
organizing the 1985 Beijing Interna-
tional Gas Turbine Symposium and
Exposition, People’s Republic of
China, September 1985. For informa-
tion, contact the INTERNATIONAL
GAS TURBINE CENTER.

The ASME Gas Turbine Division will
provide the funding to American Na-
tional Standards Institute for ad-
ministering the Secretariat of ISO-
TC70-SC6 Gas Turbines.

The ASME Gas Turbine Division has
administrative and nominating respon-
sibilities for two ASME Awards

. Gas Turbine Award and R. Tom
Sawyer Award.

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.

GIC

international Gas Turbine Center
4250 Perimeter Park South, #108
Atlanta, Georgia 30341 USA
Telephone: (404) 451-1905

Telex: 707340 iGTC ATL

FUTURE GAS TURBINE DIVISION EVENTS

MARCH 17-21, 1985

30th International Gas Turbine
Conference and Exhibit

Albert Thomas Convention Center
Houston, Texas

SEPTEMBER 1-7, 1985

1985 Beijing International Gas Turbine
Symposium and Exposition
Symposium- September 1-4
Exposition- September 2-7

JUNE 8-12, 1986

31st International Gas Turbine

Conference and Exhibit

Messe-Kongress-Center

Dusseldorf, Federal Republic of
Germany

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