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ag 0.2897559x10° 0.5391934x10"3 0.3607065x10™7 -0.1486408x10 ">
a -0.3347189x102 o.2957604xlo: o.zaogzsaxloz 0.49a247sx102
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z2—a KODOFBE(KHER)E12-6—-3RTF VeV /XFT X =8 —
Ar N, 0, Hy
0 0 0 0
k) 0.8601204x10 0.7789475x10 0.8889064 x10 0.6015205x10
kg s 0.1696899x102 0.1155211x102 0.1401441x10° 0.5070325%10"
ko. 0.5338873x10}  -0.1086399x10%  -0.2822175x101  -0.1666052x10"
K, 0.1895332x102  -0.1051397x102  -0.1346817x10° 0.1604929x10°
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- 1
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- 1
K, 0.4031130%x100  0.5744951x10°  -0.40461880x10 0.0
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AUEAREE (O 200-2000 120-2000 200-2000 273-2000 120-2000
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" TA286 Fe # fif % @ | F | 28

M sEL NiERBAESE | C

55 | Timken |Fe M # @ | F | 91

1 ; A 286 ” F |28

e, | V_57 p F

v | IN-100 Ni BEi#&4 PM | 8

F :Forging, C:Casting. PM : Powder Metal
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%9 HEc2oeBREMLICERNT 2 8@ ORRBDOZL
CONVENTIONAL METAL REMOVAL METHODS | NONTRADITIONAL REMOVAL METHODS
MATERIAL
Mililing, Drilling, or Tuming Grinding EDM ECM CHM
Steels:
Nonhardenable R, R, R, R, R,
1018 PD, PD MCK, SE, SE,
L&T RC IGA IGA
Hardenable R, R, R, R, R,
4340 PD, PD, MCK, SE, SE,
Déac L&T MCK, RC, IGA IGA
MCK, UTM, UTM, )
UTM, OTM oT™
OT™
Tool Steel R, R, R, R, R,
D2 PD, PO, MCK, SE, SE,
L&T MCK, RC., IGA IGA
MCK, UTM, UTM,
UTM, o™ OoT™
OoT™
Stainless (martensitic) R, R, R, R, R,
410 PO, PD, MCK, SE, SE,
L&T MCK, RC, IGA IGA
MCK, UTM, UTM,
UTM, OT™M OT™
OT™M
Stainless (austenitic) R. R, R, R, R
302 PD, PD MCK, SE, SE,
L&T RC IGA IGA
Precipitation hardening R, R, R, R, R,
17-4 PH PD, PO, MCK, SE, SE,
L&T, OA RC, IGA IGA
OA OA
Maraging (18% Ni) R, R, R, R, R,
250 Grade PO, PD, RC, SE, SE,
L&T, RS, RS, IGA IGA
RS, OA OA
OA
Nickel and Cobalit Base Alloys: HAZ HAZ
inconel alioy 718, R, R, R, R, R,
Rene 41 PO, PD, MCK, SE, SE,
HS 31 L&T, MCK RC IGA IGA
IN-100 MCK
Titanium Alloy: HAZ HAZ
Ti-6Al-4V R, R, R, R, R,
PD, PD, MCK, SE, SE
LAT MCK RC IGA
Refractory Alioys:
TZM R, R, R, R, R,
L&T, MCK MCK SE, SE
MCK IGA
Tungsten (pressed and sintered) R, R, R, R, R,
L&T, MCK MCK SE, SE,
MCK MCK, MCK,
IGA IGA
R EEDOH S X SE B&bh OA BELRKHAR
PD  ZHER IGA Hhfobh RS BRI IA—RFF+1 VERE
L&T FLhir&, 2 UTM 5 3XRf8ones 44 b RC LR
MCK #/hbh OTM BEICF v/ sshfce T yo 4+ HAZ s

X5 Tigd€d)—<MLTRONI-BHLTHE,
BEX24um EEAWR. K4 DBE&LEIKETH S5,
ST DEGN G B A TIIBUEEDOELERHFIN
QA

X6,7 Ti&E&DH v F ) VINLOWHE, X6
EHE AME T, 2EE10um, BHZEF 20 um,
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HALIC K > TRITB08, BHEBLSZ 5 5 713
FINK,

X8 Tid&eDs 4 ¥E vy FIEGIC X 5 EEF
HITRONIFEHWIL A AT K2 20 2um,CBN
A, GClkf, WABKADIETZAA T F A & ks
%2185, HEIKADOBENSEA TIERT 518
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#10¥  #HIMO T v —FmMT

HHES S 73 o | BN | Tagn | TER S @
A-286 Fe-26Ni-15Cr-2.15Ti-1.4Mn-1.25Mo 33 27 | SKHS57 3 8
AM355 Fe-15.5Cr-4.5Ni-3Mo 30 28 | SKH53 3 3
V-57 Fe-27Ni-14.8Cr-3Ti-1.25Mo 33 25 | SKH53 3 3
Lapelloy Fe-12Cr-275Mo0-1Mn 30 25 SKH53 3 3
' SUS304% 27 45 | SKH53 4 15
Incoloy 901 | Ni-34Fe-13.5Cr-6.2Mo~-2.5Ti 31 20 | SKH57 2 3
Waspaloy Ni-19Cr-14Co-4Mo-3Ti-1.3A4-1Fe SKH57 2 2
Inconel 713 | Ni-13Cr-6A ¢~ 4.5Mo-2.3Co-0.75Ti 8 | SKH57 2 3
Inconel 718 | Ni-18.6Cr-8.5Fe-5Cb-3.1 Mo 45 7 |M42 2 2
Nimonic 80| Ni-20Cr-5Fe-2Co-2Ti~1A¢ 38 12 | SKH53 2 5
Nimonic 90| Ni-20Cr-18Co-5Fe-2.5Ti-1.5A¢ 10 | SKH53 2 4
Nimonic 108 | Ni-20Co-15Cr-5Mo-4.7A£-1.2Ti M4 2 2 12
- _ - _ - SKH57 1 0.3

Rend 95 N";.as'i(é:z?‘ilﬁo 3.7Mo-3.6W-3.6Cd 47 5 e 1 =
Udimet 700 | Ni-19Co-15Cr-5Mo-3Ti-4.5A¢ 32 8 | M42 3 3
HS-31 Co-25Cr-10Ni-7.5W-1.5Fe 5 | SKH57 1 0.1
AMS 4928 Ti-6A¢-4V 32 26 |M42 4 20
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#1 113)

Material Etchant

Steels 2% HNO, and 98% Denatured Anhydrous Alcohol

Nickel Base Alloys 100 mi HCI, 5 g CuCI;+2H,0, and
100 mi Denatured Anhydrous Alcohol

2% HF and 98% H,0 or

Titanium Alloys
2% HF, 3% HNO;, and 95% H,0

#12'

Etching Technique for Detecting Grinding Damage in Hardened Stee!
SOLUTION USED |DE$CRIPTION, TIME, OR FUNCTION
Double Etch Method

OPERATION

Until biack, 5 to 10 seconds.
Do not over etch.
To remove acid
To remove water
Until black smut is removed,
510 10 seconds
To remove acid
To neutralize any remaining acid

(1) EtchNo. 1 4 to 5% Nitric acid in water

Warm water

Methanol (or acetone®)

5 to 10% Hydrochloric acid in
methanol (or acetone®)

Running warm water

2% Sodium carbonate +
phenolpthalien indicator in

(2) Rinse
(3) Rinse
(4) Etch No. 2

(5) Rinse
(6) Neutralize

water
(7) Rinse Methanol To remove water
(8) Dry Warm air blast
(9) Oildip Low viscosity mineral oil with rust | Enhance contrast, prevent corrosion
inhibitor
Nital Etch Method
(1) Etch 5 to 10% Nitric acid in ethanol Until contrast is evident

or methanol
(2) Repeat steps
5.9 above

SOURCE: M. Field, J. F. Kahles and J. T. Cammett."”
Ty F vl BIKER S, BKEHEA —~—F /38,
BERE HELRE R Y

4. TiE€, NiEEDOMLEICKBEFEHH
MLEICE > TEOLNEEHD S & EFEHEM
DRNTITEVBERDIH 505, Tigg, NiagDis
BECHHE], MEMTL, |BREINTL, 7 Ihr<
SV Ik BEEHREOE T AMETH D, it
BILUOIFCRBFICEBEPLETH D, £13, £
14, RIbizEehZThEEM, Tigs, NideoR
KOEHEHC DWW TOREMN TIC X T8,
RADLIZEZRLICEDTH B,
INHDRMNS, TIEEICE > Tidd 50EME
KEBEDDTIEL, BBRUHETTS bEFEE

it - e

% 1315)

Comparative Fatigue Strengths and Surface Roughnesses of 4340
Steel (Quenched and Tempered 50 R;) from Several Processes

PROCESS FATIGUE STRENGTH* | SURFACE ROUGHNESS
ksi MPa pin Ry pm Ry
Grinding:
Gentle longitudinal surface grinding 117 807 8 0.20
Gentle longitudinal surface grinding 110 758 65 1.60
Gentle longitudinal surface grinding 100 689 127 3.20
Gentle traverse surface grinding 120 827 1" 0.28
Gentie traverse surface grinding 100 689 58 1.50
Gentle traverse surface grinding 85 586 128 3.30
Low stress surface grinding (LSG) 102 703 45 1.10
Conventional surface grinding 70 483 40 1.00
Abusive grinding 62 427 50 1.25
Abusive longitudinal surface grinding 65 448 29 0.70
Abusive longitudinal surface grinding 65 448 64 1.60
Abusive longitudinal surface grinding 65 448 97 2.50
Low stress grinding pius shot peen 112 772 25 0.63
Abusive grinding pius shot peen 88-92 607-634 40-76 1.00-1.90
Gentle hand sanding 94 648 115 2.90
Abusive hand sanding 98 676 105 270
Abusive hand sanding plus shot
peen 118 558 56 1.40
Milling:
Finish end milling—end cut 85 586 75 1.0
Rough end milling—end cut 72 496 71 1.80
Chemicat NTM:
Electropolishing (ELP) 90 621 15 0.40
ELP plus shot peen 96 662 46 1.20

“Room temperature, 10’ cycles full-reverse bending.

* 1416)

Comparative Fatigue Strengths and Surface Roughnesses of
Ti-6Al-4V from Several Processes

MATERIAL CONDITION FATIGUE STRENGTH® | SURFACE ROUGHNESS
AND PROCESS ksi MPa pin Ry pm Ry
BETAROLLED 32 R,
Grinding:
Low stress surface grinding 62 427 35 0.90
Conventional surface grinding 12 83 45 1.1
Abusive surface grinding 13 90 65 1.60
Gentle hand sanding 57 393 80 2.0
Abusive hand sanding 30 207 80 2.0
Milling:
End milling—sharp cutter 64 441 67 1.70
End milling—dull cutter 77 531 84 2.10
Peripheral milling—sharp cutter 70 483 17 0.40
Peripheral milling—dull cutter 32 221 59 1.50
Chemical NTM:
Standard CHM 51 352 20 0.50
Oft-standard CHM 45 310 165 4.20
SOLUTION TREATED AND AGED
Electrical NTM:
Standard ECM 60 414 14 0.35
Off-standard ECM 40 276 165 4.20
ANNEALED 32-34 R,
Grinding:
Low stress surface grinding 54 372 24 0.60
Conventional surface grinding 12 83 30 0.75
Abusive surface grinding 14 97 48 1.20
Turning:
Gentle turning 66 455 22 0.55
Rough turning 7 490 34 0.85
Milling:
Gentle end milling—end cut 73 503 16 0.40
Rough end milling—end cut 64 441 20 0.50
Chemical NTM:
Standard CHM 53 365 18 045
Off-standard CHM 42 290 157 3.90
Thermai NTM:
EDM 24 165 69 175

“Room temperature, 10’ cycles full-reverse bending.

DHRIGICIK T 92 DD 5 Ebhrbd, FiC
NTM ( Non-Traditional Machining it k% &®D
ST HREOEMLSH S ELZLBTERRNT &IT
EBH LUV,

FI5ITE v 3 v  E—= v 7T KB EREERBIG
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INCL > TEITHEDR LT 2 ENRONBD,  SREN®REZEE LML - TEIkd 3 &
CNRBERTOMETH - T, SRICESENEE ZRBIFELTH S, T IEHBREDO BN TRAL
HAfTONL D, ThiC k- TREDEEIGNIZ

%15"7 I >Th, REBTIRFBAEELLENC &,

Comparative Fatigue Strengths and Surface Roughnesses of Inconel F 7R FREIC DWW TIE LD I & & A5k STk

Alloy 718 (Solution Treated and Aged 44 R.) from Several Processes
=
PROCESS FATIGUE STRENGTH* | SURFACE ROUGHNESS I ﬁ H Z"L ) °

ksi MPa pin R, um Ry 5‘ &éb‘%

Grinding: v B .
ezt |2 w8 | o YEBGHE I AR L OK OB TH, Hiho
Abusive.suT'ace grinding 22 152 70 1.75 o . .

L reeuion andage 5 % | % | % MILTE, MITSAEPABEOBEICE, Wik,
LSG plus superfinish and age 49 338 <5 <0.125
LSG;usvazuumage 74 510 17 0.43 E ( %‘ﬁj‘%’%&)f ) {C%ﬁf;%ﬁ%%&aig—c &;&

LSG plus shot peen 65-70 448-483

LSG plus shot peen 70 483 - — J‘Z_ﬁ'/\‘f:o %%ﬂﬂl@gf@%jf%lﬁﬁﬁﬁ‘%&i}

Conventional surface grinding

plusA resolution and age 50 345 26 0.65 = e - a
OO v arese raier 8 w00 - T O X E D e RETE A ST TETEIC R D

Heind grinding plus stress relief 40 276 32 0.80 l]—\ U C & 61 %E‘ﬁ 7‘:‘753 ’ E 6C % @%K%*ﬁﬂ @ 4—%,]2_—!-:- ’
Turning:
Gentle face turning 60 414 25 0.63 %@%%@@ﬁﬂiﬁﬁ%ac 7!-&@ % _5 ﬁﬁﬁé‘ﬁ%ﬁCE

Gentle face turning 60 414 58 1.45
Gentle face xurning 60 414 188 4.70 . . E .
vt A Il B A B LT, TARE, (ERfEG LU TE, mTst,

Con\tzﬁlﬁonal turning—Carbide gg g?g gg :gg jlfﬂg[%'{%ﬁ‘{%, I *%J”E j:'j J: U;—O @I*:FE]VEI —f @ )‘JDI
Elsctical NTM: lEE THLCEZ DT NITR S0, EEMH(Pro-

Standard ECM 39-40 269-276 43 1.10
Off.standard ECM 39-40 269-276 74-500 1.9-12.5 - -
STEM 39 269 125 3.20 ductivit Z. Zz = - 1 « _
Standard ECM plus vacuum age 42 290 19 0.48 y ) Ct < %‘ ~ T”h é J D L/ 7L'- 1§ 4 PrOduc
Off-standard ECM plus vacuum age 42 290 55 1.38 SIS B > - o
Sla:da?d EcM plus glass bead peen | 78 538 69 1.70 1b111ty ” ( E IT ﬂi L/ < {}E b?’l,é C é_‘_ ) 75:% Z 'CH:J: U’
Standard ECM plus shot peen 65-78 448-538 74 1.90
Oft-standard ECM plus shot peen 67-75 462-517 90-119 2.25-3.00 5 ~ %‘_g % gﬁ < gﬁ Z"_ 7!-: W o
Thermal NTM:
Finish EDM 22 152 60 1.50
Rough EDM 22 152 170 4.30
Finish EDM plus vacuum age 29 200 65 1.60 ‘
Rough EDM pius vacuum age 29 200 155 3.90 g l m I ﬁ
Rough EDM pi luti d 26-38 179262 175 4.40 TN . - . _ e -
ngtgn EDM &Ei sress ratiel | g 172 221 550 (1) 7980 2aV/vRFLDYRFT LAFHA VBT
Finish EDM plus glass bead peen 66 455 43 110 . _
H’::Jsgh EDMpp:Ls shot peen 75 517 125 3.20 j'j'il:: ( m%% " ?%E%%EEH%} ) BB 55 -7 H p. 27 .
Chemicat NTM: 28 E! 2&%*/‘_&1% Eééo
CHM 40 276 16 0.40 (9) Machini
ELP 40-42 276-290 15 0.40 —
ELP. s shot peen 4 s i 0.40 achining Data Handbook ( MDH) 1980 p.18
ELP plus vacuum age 28 193 15 040 4 Machinability Data Center (MDC),
*Room temperature, 10’ cycles full-reverse bending. —1 1
3 2&FAL pi18—4.

4) 2&EU p.18—40.
° (5) AEFERATEREEALICBAY B BETIE (Fi2em - T
= EHAEFERN) WH55—7H p.75, 77.
74:”22 BARMTEBE2
4 ) @EREL  pl8—4l.
/ (7 @&ELE p18—97.
)
)

HE )
15

1400°

2 &FEL pl8-170.

RS s
&
Py
/
d

“_t’xw 9 (WEEUL p.od.
5 “\“%&mw (0 &AL p.18-85
o A 1 @ERL p.18-108
. Vﬂwwm (2 @&EEL p.18-108
19 @&FEL p.18-48
ST o owr was wes won ooz (4 &R p.18—132
ARToRS (17) (5 (2&EL p.18—123
(25 {EISHIBFEIS ©—=Y 7 & 7z Inco 718 1§ @2&ELC p.18-124
CBALROBMLER) O, @ro 1 PERL 187126
19 2ERL p.18—120

SEREIC 100 S 53 NFOEREIS
TNy — v
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Sponsored by:

Society of Japan, and others

Symposium Committee:

K. C. Cheng (University of Alberta)

S. F. Chou (National Taiwan Univ.)

J. C. Han (Texas A & M University)

E. Hartel (Avco-Lycoming)

G. J. Hwang (National Tsing Hua Univ.)
K. Imaichi (Osaka University)

R. A. Kantola (General Electric)

N. Kasagi (University of Tokyo)

A. General Papers

1. Flow Visualization in Rotating Machinery
2. Rotating Tubes and Channels
3. Numerical and Analytical Methods
4. Rotating Heat Pipes and Thermosyphones
5. Rotating Surfaces and Enclosures
6. Turbine Blade Cooling
7 Gas Turbines
8. Measuring Techniques
Q. Steam Turbines
10. General
14, Compressors
12. Hydraulic and Wind Turbines
13.

The following schedule should be followed:

author-prepared mats due by February 28, 1985,

Professor Wen-Jei Yang

Department of Mechanical Engineering
and Applied Mechanics

2150 G. G. Brown Bldg.

University of Michigan

Ann Arbor, Michigan 48109

USA.

Phone: (313) 764-9910

The paper will be published.
B. Open Forum

C. Keynote Speakers

Second Circular

ANNOUNCEMENT AND CALL FOR PAPERS
SYMPOSIUM ON TRANSPORT PHENOMENA IN ROTATING MACHINERY

Princess Kaiulani Hotel,

April 28 — May 3, 1985

University of Michigan, University of Hawaii,
American Society of Mechanical Engineers,
Gas Turbine Society of Japan, Turbomachinery

Any Transport Phenomena with Direct Applications to Rotating Machinery

Three copies of abstract due by December 31, 1984. Submission of full length manuscripts on

The abstracts and final manuscripts should be submitted to the Symposium Chairman:

Internationally recognized experts will be invited to address state-of-the-art review of several subjects.

Honolulu, Hawaii

Y. Nakayama (Hitachi)

W. G. Steltz (Power Dynamics)

C. P. Tso (University of Malaya)

G. de Vahl Davis (Univ. of New South Wales)
B. X. Wang (Tsinghua University)

S. L. K. Wittig (Universitat Karlsruhe)

W. J. Yang (Chairman) (Univ. of Michigan)

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



GTSJ 12-47 1984

MR RUESHRS (I - AHY—-EEPT)
RO % DR K Uit maic BV TR, 1k
Ok E U THICIHBM O & O BEERM, 7/7 6
NiTaC, #&B&4, WHHHRILESNEES, +
73w 7 HEOMBION, ¥ - vROBENGE
T S BRSSOV T, F£42,

Wt -

SLOFMENC T B TAFHE, TS, Surface
Integrity DRIBEZIC DWW THZEM TSN, &%
wEt, MR, TIEOSTMIORHSEES, 1£5
N7z & DITKT 9 2 I IERE R FE M DL
WEWXDVWTRBLAZ N ERERTH - 770

Sponsored by:

Society of Japan, and others

Symposium Committee:

K. C. Cheng (University of Alberta)

S. F. Chou (National Taiwan Univ.)

J. C. Han (Texas A & M University)

E. Hartel (Avco-Lycoming)

G. J. Hwang (National Tsing Hua Univ.)
K. Imaichi (Osaka University)

R. A. Kantola (General Electric)

N. Kasagi (University of Tokyo)

A. General Papers

1. Flow Visualization in Rotating Machinery
2. Rotating Tubes and Channels
3. Numerical and Analytical Methods
4. Rotating Heat Pipes and Thermosyphones
5. Rotating Surfaces and Enclosures
6. Turbine Blade Cooling
7 Gas Turbines
8. Measuring Techniques
Q. Steam Turbines
10. General
14, Compressors
12. Hydraulic and Wind Turbines
13.

The following schedule should be followed:

author-prepared mats due by February 28, 1985,

Professor Wen-Jei Yang

Department of Mechanical Engineering
and Applied Mechanics

2150 G. G. Brown Bldg.

University of Michigan

Ann Arbor, Michigan 48109

USA.

Phone: (313) 764-9910

The paper will be published.
B. Open Forum

C. Keynote Speakers

Second Circular

ANNOUNCEMENT AND CALL FOR PAPERS
SYMPOSIUM ON TRANSPORT PHENOMENA IN ROTATING MACHINERY

Princess Kaiulani Hotel,

April 28 — May 3, 1985

University of Michigan, University of Hawaii,
American Society of Mechanical Engineers,
Gas Turbine Society of Japan, Turbomachinery

Any Transport Phenomena with Direct Applications to Rotating Machinery

Three copies of abstract due by December 31, 1984. Submission of full length manuscripts on

The abstracts and final manuscripts should be submitted to the Symposium Chairman:

Internationally recognized experts will be invited to address state-of-the-art review of several subjects.

Honolulu, Hawaii

Y. Nakayama (Hitachi)

W. G. Steltz (Power Dynamics)

C. P. Tso (University of Malaya)

G. de Vahl Davis (Univ. of New South Wales)
B. X. Wang (Tsinghua University)

S. L. K. Wittig (Universitat Karlsruhe)

W. J. Yang (Chairman) (Univ. of Michigan)

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



%

5. FRITRE LBUERIE

WMo HERO BMERF SEEICESHTEM
fREANEL T HRSEICOWT, THOME, %
BRI EOFITREZDE, BRERERE
DOEUERR DR A KT 5, BT TIERIETSE
fRISICH T > TH—OESROBEK (FIZE7 -
TR TREMShADICHL, BiEfREcIRE
FIT B &2 DIERDBEER (Bl Z 1 E 2 kRE AR ) Tl
U d, zDFER, FTEBEIBENEPDIEF
HETLHAEERRETH 505, HETX R
3V LSRRI A HEEEDOHEE TRT
CBOoNIbDTH -7,

—llE LT LOWBADH BETIREIY 7
DEFERHNEEZ S . TDOXEHERIZ

e Lo DB, ¢ HOBEK, A 777 RHE
BT TOREITE 0 LB I T EE 54 D
RNEROVEEETHR T ENTEx 5, i, K
Qla)rbe, KQIL) M5 ¢AERHIC FEMT
HET L LItk ->ThEPNS, Il L oicid

oMt a(oD gy o 1)

a=0-1DLIITHWNY VY T EDITEHEEH
H5bo 30 BN ORETHRNICHEESEL, RIZ

200[EIfLCTINRT %0 0-1DF Y EY TDEKA,

Ak 1 BEETRESOERENDIHEDHIT
0-1BIET A EVIDTIREL DFIEICHI D
EDTHb0 ey i@l BT,
LIFLEFRRERSRbLN S, EARETER

F(z, y)=0, G(z, y)=0

DT FaITIDI EABATIE, K9 (@)D
GiTizmEds, Lo LbDEaicEsy ey shs

( FRFNS9E11 B 12 IRRES=AY D

,XgégfQ-ﬂﬁﬁﬂﬁdﬁﬁfubiﬂﬁﬁﬁﬁ(‘%QDZ)
.

FALRETHER KER A B

LZ‘%T% 5 o

B9 WMmEEsvers

6. ETEEDER

74 7 BRI FCBOTREEEHETH
B0 TR, BERECBOTHRAIRTH
50 f/f ﬁ—ﬁﬁ'ﬁ
ui1=u0ihu’0+-21~'h2u’6igl'—h3u’6’+"' 22)
h=xz*xz_1ﬁ>"o(k@%ﬁ(ﬁﬁ¥7b>§b>ﬂéo

wy=Cuy—u_1)/2h—h? u? /6

wh=Cu_y—2ug+u)/hi—h%44 /12 (23b)

REDEIL 2RDITYIDEETO(LDHDES 1T H
EpNb, E5iICusy, - ZEATNEEROHE
HENELNG, —icnllOT 4 7 —EBEXD
S50(h"1EY D k BEESHEETVESN BN,
F(23D) T BEICED 1 7 v EoRici -
TW5, BEMOT 4 7 —EE
u’il=u’0ihu’6+%h2u’6’i‘% hsu(‘% +-0 @A
BEMSERO I — FAREHN 2D,

Wty w=3Cu—u_ /h+0(r*)  (25a)
Wy H0uf+uf=12(u_1—2ug+uy)/k2+0 ED(25Db)

REMBROBEDEDEEF bEKICEL T &0
TXx 5,

T4 7 — BT F L BEEO X DBRETMIC & K
DRIV, BF VY » VEHBOEEHE O ERE

Download service for the GTSJ member of ID , via 216.73.216.204, T A



GTSJ 12-47 1984

1
U= sz_/;? ud 2
BHEHEDBI w7 DA EDLNETEHEER
DIREL2 LD w DFEMEICE LWV T L EEHRLT
W, INED T 77 ZAABARIE=ZAEA » v
2l LROL S Bt TXx &5 (K10) o

X10 E=ffAy va

1£61(u1 - uo) __—_O .............................. (%)
RPDORERZ, “RTOT1 7 —EH
u,-=u0+Ax'Vu0+—21-'—(Ax'V)2uo

+%(4‘7'V)3’u0+"' ......... @

THXBITRALRD B ENTE S, THOL

2 8 3
Au=m£1(ui—uo)—m RZNZU

r! 32 92
1694
(AZ-W u} ......... )

777 2HBRICH L TR u=3u=0 TH 5
5, RBOBEROMY) TH 5B,

Z45tk, FEMZEOHERETIE, BN
BZohlcr7—4 % L iGEBMAERYD, FiifE,
WM, BooitELiTb 5, AUBAKE L TR
bR EDIIZHERNTH 5. My, 24, -,
A llBH ST =8 % uy, uy, ', uy 950 2
Hz@5 1 RK, 38585 2 RRT—FEMITE
T, —MTBROT 77 vy L FEERHLE
b b, ’

n  L(x)
=0 Li(xy) bt
2L 29

u(z) =P, ( x)=k

Li(z)=(z—z) - (z-24_1) (x—7p4q)

o (-1,
n =2 DEADRAMA UL
“6=m (ug— u_p)
Py (e e (302)
W= h_l(h2_1+ho) Cug —1g)
2 (uyg — ug)  -weeeeee (30b)

+—c
(hy + ho)hy
1t lh;=2,41—2;, TNODENHETRF
17 -RE»LELZIEDTE, ZRBOBAI
BRA@iciE 5,
3REZE|AR (z—2g)/ho=t LEBETIT

3
S(x)=k£00k tk

C@it‘CS(Zo)’_—-uo, S”(xo)=u'6, S(xl):ul,
S"(z) =u] ZHONE, ROZRZXT 54 v
(cubic spline) dRHsEmn 2,

S(z)=(r&/6){wh(1—1 ) +ut3)
+ (ug=h s /6)(1- )+ (ug—hal}/6)t (31a)

ZODOR%E ¢ THAT UL

’llv'o = (ul_"uo )/ho_( h0/6)( 2%’6 =+ u’i

wy = Cuy—=ug)/ kot Cho/6)(u'y + 2u] }(BIb)

FINSDHANS
u’.l +_2_ 1 1 )

3h_y 3 “hoy ho

ul + u’l
h_y  hy

0" 3,

’“oh:z—l + ’“1h02“0
hq;w0u6+"%guﬁ
— %)y "Uy _ UgT U
ko h_y

AT 74 VIR, wug, wy, v, u, & up, wl, O
@52 ohnsbExic, R (3lb A5 w, uf,
, ) Z2RYD, R (3la) iKX->THLL T EMNT
&5, B DOHBRIIEBAIHERSD =008
T, MEMICEBEEXHELBRTX 5 (K11),
COMBENABRICHEIT D& 2K, RiciEh%

k-,
6

u’”,+

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



GTSJ 12-47 1984

T

S (x) ?f
M = - )
NS
\ /l

K11 2754 ViR

DIz SP— p(2)S"=0 DR, ERRA T4 v
(exponential spline) DRV S5,

1

" sinh —
pozsinhpoho{uosln poho(l t)

S(z) =

+wsinh po ho t } +(ug—w}/pe?)(1- 1)
+(u1—u'{ /1002) t

p; [EESICTp, =07 3RRT T4V, p,—
o ff LTI NFRICIE D, p; ZBUNITEST &IT
& o Ep s st 0 519,

2754 8K (3le, D) FkDT NI -
R EFPORT, i3 v9s FEEHINS
HMAHEROSEEORETHY ShTw a1,
LOFHETIE, RRARKBT A=K u,;, v;, u
DEEMR (HATREAHER, RBF iR
8, HERETRMAHER, BREM, Padé &
PR ) OB RDSENS . &AL Spline 4,
Hermite 6 75 & & SICERORDHV SN, 0
Y 1 RATERDRERIMRE bR ShT sl

AR DHN TR, BESEL SYHAERED
KEIEE TEET Bo CTICTRIEHTFADHE
Fidtroh L, BES 1 RT3 2 KRR
Bld % ERIATTRY & S ICARABTH BNE b

K12 1&kABET 2 RADIIM

-

DOBPEBRDEH LB, ZDOXHHHEHLARIEEN
DA LEFTAELDBLLAHa +b exp(ex),
a+b/(xz—c) DEXHBHFABOBEAIL>T
HLBRERRTE 5, AEEIZHENTIREEOR
BEHAR OB, LSRR T EER
LTHEPRION TS,

ST 1 Ruic BB I NAT L%
WS, BRTOTTEBENEBINSG D5,
SDRBIBEDHITH 5. F - BHAIETRE
#i % HER

o, +y-Vo =0

DfREHE 4t 120 &R F 5 Dic, Leith O Xt
20T o, =0, , 72720 0, DIl t™ @O
BFREOMENLOZRITD T 75 VY 2 TRD
505 ([13) o

i

1
RERHR
AJt

yd

€0

L f g 3 J<t=tn

K13 stz

HRERE (FEM) D, #(R7) 4
HHRERNTERITLOEHERD 5D AT
5 o ﬁfﬂﬁ@@ﬁli—*ﬂ&lfﬁ(@i '5 0C§bén5 o

w(X)=u*(xX)=¢(x)U =9¢,U,

72720 ¢(x) BEE (IR B, U IREAMED
NI PVTHB. XOPEMIESDITEHHEERD
u(x) = const. TH b, RII=ZAF 1 IREEXT

u(x) = c1 tecoxtegy

&E{.b)n, *i%ﬁ i1, €2, C3 63:3%):—5\%{4:71))
LRESN, FREABDLHicF EHNT

Download service for the GTSJ member of ID , via 216.73.216.204, 2025?7/031.3 _



GTSJ 12-47 1984 B 4

1 =z y 1 = 1 =y,
¢ (x)= _;_ 1 %y yo 1 =z gy I 2, v,
1 z3 y3 1 =z3 y3 1 =z gy
.............................. (34)
1 2z 9y i U1
4= 1 z, 9y , U= Uy
1 z3 93 (%3
=AK3RER (K14) Tid
1 2 91 21 y121 21%1 2191 %1912
1 @3 y2 22 Ya22 22%2 oYy T2Y222
s, s Uys A= i,
! . W e
unuxn Uy U2 uxznuyz u‘! o 1 2g yg 23 Yg2s 23%3 TgYs TgYs?s
(¢) =Ml 3REHK u1 e - UT= ( Wy Wy e ug )
w o O ERSRIEER pEM Tl a(x) OMSY, BSOHILRELIRG
415& . N it LCiThi b,
ur uz HEEOREBE L TR EO B EERES,
o EER EHAE (smoothing) KENEETH B, CLT
T BEIFET B,
K14 FEM OE% 1. BEREOBE

LEHOOSNTOARNOKMERERIKREL S
i CZE58( FDM ), AREHRE ( FEM ),
EBABSE(BIM )it 3, RBEOEEE
BWLIcbDER1ILRT . FEOFE, BOBERK

%(x)=cl+czx+c3y+c4xz+c5zy+cey2
+c7x3+csxzy+chy2+clo y?

CEPN, FRICLT B, MEREEEE:;, PIC(particle— in—cell ) #,
1 oimzla 23 o2 p a2 .3 FLIC ( fluid- in—cell )&, HIRAFEHIIFDM

0 0 I g O—F% 1B THBo BIM I3 IS
00101?2 oleB? 3,2 EPORBELICODT, /NRVE, BRAERELE

4= PomT o s LIFEN S o CIICHNBRHORBRESE ()
e bIIA, HEEERAUCIER L7 & OhSMBIRIET S

5o
1 244 :v42 T4Y4 y42 x43 x42y4 x4y42 y43 oSSR

U= (uy uyy Uy Up Uy Uyp Ug U3 Uy3 Uy ) L(u)=f  eeeeeerveemmeomneeenieens %)
FIONEAEZE | RERTIE HB3VRFOESHFRARBFANMES - E55 -

IRNVFOREERLTVWS, itk L FEM

w(x)=cy+eztegyteye Dl EZFEADEEZEE( WRM ) OR

+ecesyz tcgzx tcqxy T cgryz

LEHN, AR LT Sy Wi (Lu*)—f)d0=0 (j=1,2,,7) @

RBRAENSLEOREDOREFBERL TS, T T
Buobw s ‘gERIL BiTbihb. FDMEFEM

Download service for the GTSJ Mmember of ID , via 216.73.216.204, s



GTSJ 12-47 1984
F1 K oOHMERED WK
FDM FEM BIM
Aoy vl | MY, soERicsd =AF, WAk, =A8, R D A3 VITHE|
bETEONIBFIER ANEERKEDERICHRIC
DENTX B
BHTZAM | BEAETRTOODICE Z£4 FEM TRIBEEODE 575 R, ~WAakvvig
AHBAER | T2+ - o0HBES  AMEIHR, WRMTRIZE EFoHRBRR, BF vy,
N ncTn3 AETRTDOEDOMBKZ S R+ —27 R EDFENICIRE
L5
HY 1 IRARE | KRB, B, w115 FDMIicHE U N R DFEEE STV B
ADFREATF 751
T 3O B ROERNEENEE B FEERALERVEL, BROAEMRICEHE, &
EOFHIMEY, HNiCE > ERESSV, BE7 oS “ESERZEROBV, A
T2 F—aDHBINTY 7 L0ERIE, FBEE— HF—s4wn, EED
% iz 8N ?
®w O | RbERAEEY, BREEY BECEROBRICBOGE —&FhowE, BhER

S ETERN, BEER
n, BEHREHN, LES @

a LEAEEY, JE=a—
[Nk ¢

EICEF)

)

DERIIZ DL D ICEKRIICRIL S D 5 H
F LTV A55ENICE SN 5 RETERITEEM
DHED, BKiciZ2{ALbDIKEb, RT7TV VH
2k

Nu=

Ugy T Uyy =f

REZ Do HLIwF VIETIIEABRH W, IKTPIR
BIgk ¢ ; pSAV S, AKBNick LTI —ERHE
2y L121gIC

5, (b a bty b: U, |
+¢j¢iFi}d.Q=O 3

CZT[dR BB EZORES, SRELEDMTH
5, RRIBEA=AF 1 KEZ (K15 DIFEITIE
(Uy —2Uy—Uy) /h*+(Ug—2Uy +U3 ) /k?
_<F1 +F2+"'+F6 +6F0)/12= O
L TFOEESEP (mass lumping) %1TA

i, 2oRIBOMD)DhLESOR (KIGRTR
B )iciE b, £HIE=AE 1 RELRDIGAITIE

2(U,+Uy+-+Ug—6U,)/3h2
—(F +Fy,+-+Fs+6F,)/12=10

qb"(150 =0 02

“A0.5

e i
<
=

X165 FARBEE 4

R, XBIick Y FELc 1 IRKDE XTI,
or*) DESHERICIE S,
—BICEBEEOHERISRKDOER, 20X %2H
WBZ It >TERSNS, LOFNIIEL =
1 RERTH, BERERIBECREBEEL
RIFT T EARLTV S, IRIKIEAEK T (EFR)
T, E2DAENFHEL 1 RRDEXITOR®)
TRV, fHOEZEEHDE XiTlE AL D HES
rEObFEZEVS ARG D BN, EHEERA
EBEnn (XEAEREIRO) ) T 5 HEDE,
W1kEE Akolkica a9,

Download service for the GTSJ Mmember of ID , via 216.73.216.204, 202@673}5._



GTSJ 12-47 1984

x2 EHEHTFICBT 5ER ORI

5 fAEsYk

W IRER A ik

-1 1 -1 1

|
©
o
s —
=
i

‘H

@
5
I
=
)
8
=

—4 4

-1 1 -1 1

w
2y
o

=M 1 REFR (Kid@)) THREROERTH
it o* [LEEEITTE B D F DB ER - Vu* =
¥, (F—RICEFLITIR S 5130, 2IREZDITH
HFRELU T, 3KREXRCTE %, BEHAZBRD
TR EHFITIITL S0, TDT ERTDER
Tid, —oDLITH-T

u*n(s) = ¢y tegs teg s?

LB BH, TOREFE ¢, cg, c3 VHIAHE
Pru,, ) wys P ORBHEETERENC Eh D EHS
HTH Do u*, DI 5 KREFRTHD THEEICT
%%, FEM CREZNTOELE LFEA,
BEBRMOREGEHDI-HIT, BHRERDFERIIN
FLbERT~x b0 onn®, mrpo
Kot s ZHE T UDEE s sEcx 39,

8. #F:E ( relaxation )

T DHHEDEBEL 1935 #tHE Tic Southwell?

Ik - THEL SN, BEEFEHETHIEDKEDE
i RABEABELN TV, BEDaI v E 2 —
5 ThbAEEELO»H L HELFHE T
N ETHEBRZED,

REND EH A FITHT 320 HERIZ

2, _
uy o +ug 1t Uy 0t ug -1~ 4uge—hfo0=0 B9

C ZTRARIDHBIHEIC DOV T SouthwelldD
BEAHRIAT 5. 2OHEOFIEIZ
() BHcHEle,® 252, REOOEEE
- EREHET S, KI6(@)D X HITELEFRT B o
(i) r; 2T/ T L, W Sl FRERIC K
D, BIEME du,; 2INZ 5 LFEEEIC r; 2EIE
T 5, K(bNCHFLDRICEIESE 1 ZMA 7ok
DEEDEE ERT

{& IE fiti k& fd

HEE 8

(a) (b}

K16 Southwell O

(i) IEOHBEAEITXTCD r, BBIIZZET
R o BBICTNTOD du; % w, Lz 5,
K17 REMIC K 5B —K L ICIKEZERT S

19
5 &4 ® 20
% ® -X +6-
-X 36 34 ~46
24 2 29 36
7 | 26~ ? |26~ 10| 26~ /0| 26~
(] ¢ 2 & [
18 /8 ’;
4 k-3 k- $ -
= -X -
-2 35 38 3%
26 % 2e. 36
7 | 6 9| 2o /0| 29~ 70|26~
4 4 & b
8 ¢ ’9
76 S —% 6
B 32 35 36
25 & 24 e
& |26 8| 2o 9 |20 9 |25
4 4 q @ 0
14 75
76 4
'z S -R iy
-3 25 26— 24
5 |-26- | 26~ 7 _|#6- 7 126
q 4 4 ¢
\
% o o 0 [

BI17 BEAEDOHE

MO EM 0.0213, ¢ DIREET, ERITETE
MIE /NS I EDFHBRNEH TR EALEED S
W, SOR B, sk, kRXick @
FICEIMELLSLEEHODBDOTH S,

(n)+u_l (g'n+1)+u0 _§n+1)

"'=u1,0(n)+u0,1
—4ug™ — k% foo |
' ' (40

uo,gnﬂ): “0,(()”) —ar/4, 1<a<l2

Southwel DEEMETIIE SICHEAEHL T 5
TeDICROBHEPAVOGNTV S, F—EBHOW
BT oMb T, 83N> 0K
OHHATH S (KH18(a)) o TD& H LT DA
3775 siElicd 3-0BHERHSNTH

Download service for the GTSJ member of ID , via 216.73.216.204, ZWS%B/OT



GTSJ 12-47 1984

(a) (b)

K18 #MLVIEFOHALE 7o » 78N

o EW 7oy VEMOFERHTHS (X)) I o
CNREIFEOREVEEZDORI A2 —% EDITE
MT3bD0ThHs (—BD/ Y —VBHBTa—F
LIz ZE#H) o AD] HBREEDREICERZREE L,
FlE 37l &I Ta y VBT 5HDT, &K
DHDITEERNTEL KRR TDH 50
AN 1970 FE I EHERD 5 —H
4t B EEROBCEREShT0 3P,
ZOHHBDO b DIIBTEM/NC & DEAERZE,
K19ic7d & Hic, BEHEETERESCURZ,

{
|
/
+ ll { F—{ T
= /’
F 5 22 gy I ik 3=
X19 BEFEBNOEME

SLOR ( successive line overrelaxation )T
ERP S THRAREHET S2HDTH oo TD
%, TOLERES OIS AT ORI
YT BT EED, BRKRT VY p v HREKX

L(¢)=V-pVp=0

~, $-GRGEEE, AREREANDIRATTD
Ntzo EATRNTRIINERDOREERLT
W3, Y ZDOEBABEHITNIL

fQV-dex:f(mpmdS:o

T b B EEE 2 ~NRARL 9 5 HRBEEOBRD
Bohbd. BRANKRS T DX WHEPREFS
NTVBEXIT, ZOHERREHLHEEE D,

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

&

PHOEETREREDEC AICEEZHLEHD
BEEESDUNTHD 7208, ZORIDEEA
W U7 R D & 5 75 1 TR T B S E A h
ORI, TNO_DOHEAMAGDLEN
R ERSE N LMY Zhimas T
EHEZ B, Dodgelliy, HTERIC B BRI
M&DRIRAERST L, B TFOMASIRELT
\W%, Akay-Ecer i3, B TFHOBOES
e L, Clebsh £iRIC X BMREARELTL
3, INSOMEDRICIIBEMER LV, D
DIERHET IR B B3 R A TR 1 e~ B R
BBV, BERE S LS cEbNh 5,
E DEMEICEE L T, RICEMRTFLAF)
HEZERF(MGEICODWTHEBICRNS, &
§ AF A RUNIC LTS 5. BEABAT
BEMETIE, BER™W=1,(¢™) 3 FRic it
BURFEE SO, BE@os® dulic
B L) BB A S D HETRES
WOTbONEHENEREY, BEMIZL,(6™
+os™) = 0AER LI

T,(04™) =—apr®™

D OHETES, LT, 3 L, DEMBEETF
T, HROBEICITImBER, BEMINEER &
BRODEOSONBEIND . 72 & 2B

L,=V,p4,—2V,)(a="7p4,)

2<a<2/d4y, V :%BE5, 4 :6IEES7,
AF HEOHEFRRFIABEN TN 30T, it
BROBEBICODBRBICETTE %50

MG #EVEH o X ORI B EEBRT (K20) i
st U CEMEEEITO D TH b AEMTRIEK
EDHVWEEDHIZITSHABDPREVWLDPES,
SERTAACNTTNTOREDRIHERE
BETXBT LIS, BERIMNTETROMH

""""" ll | 1 U _HT 3
o

I O O ) IO 5

EREEERER .

X20 MGHOWKT



GTSJ 12-47 1984

WHBTFCTHEINEAFEY (restriction )T -
THoWVEBFBINS (HHREETH OV
BFOoHPVERFNECEEFICLELEBRSH
fe—REIRZEDREITRICHIONDS ). 7

b OWVIEFTRD SN/ EIEfEIIHR (prolonga-

tion JIC X > CTHIDLWIRFABEN %, &b d
SWFOHBEIEEET, MLV IBFOR
BIIEIE LRI IDC & bbb, MEEFIE
H 5V FLSHPOVRTANDY A 7 v RIES
560TH5, COHEIERFEAERIC, ik
smEzEY prEsERicLewcs .
9. B5RETT (time-marching) i&

B ic B L TlE, EicT7TiItR Lz DS
ZROBN, BHESE, I OICEEMEE:, Tl
FEEFESHOONTV S, FMD L S IR
Hid, BT A IR 4t D BICE
T AETHEEERNTDIIVDS, REEWDID 4t %
RELTEEV, EFHRNAIECHELIED t —»oo
BT AINERE L TR BERIETHICE, T
LARMESELTVWSELSEbA TS, T
I3 Z DEDOFHEE%S Burgers R

ut+cux=yuxx .............................. (43)
AZFNCELD , DU BRIICEIAT 5.

K& 2 ROtz ERACF BRI

uonﬂ =u*+vdat {uxz +( uxx)onﬂ}/z """ 44

1zt L

F=Cc+C)r.r/2+(1=Co)f
—c(1-C)f"/2

C=cdt/dx : 7 —7 VE (K13) o RDZEE
Wt /) A<=V ODHETHEHRD, COHETIIRE
w;" 137 — ) TREL

uj'n___zeik(:c—ct)=A,rn eik(ﬂ’w)

RSN, ZEMITXTORMS DR & T
BHEITLHLEECEONIBDEHESINS Al
= RWMITARAT T

r={1—(C/R) (1—cos kdz)}
{1—C?(1—cos kdz) —iCsinkdz )

R=cdx/v : &F VA1 /) V. BB TDORAII,

#O=E

RUHSFRTFEETETHESN, (u,) ™" @
BEMOBEPBALDE L TEINTHD, &E
HoRHE |r|<14ubb

} 9

wicRWicy 7v 7 - =anvy vEERBOR

lc] <1 and c/R<1

BB 4t <da/l|c|, 42%/v

n+1

wuy" T —ug" e ., 1
At +7 {Kux)0n+(ux)0n+ }

- —g— {(uxa:>0n + (uxx)0n+1 }

R IC 2 IROBPILES 2RV, EEFERRICL
T rA&RONE

1—4(C/2)sin kdx—(C/R)(1—cos k 4z )
1+4(C/2)sinkdx+(C/R)(1—cos kdz)

Zo |r|i3EiIc 1 £ bNE L, RN 4¢ Tk
SPRETH S, L Lo EREEE LTE,
4t FHBFTLEREMBTENTER VL, Th
i3, TOHETHPNSE 1 IRFERXOFREIT
A BRBIC LR SO DSTH L, £

DI DEHFIE
|R| <2 or |c|-c/R<2

R D Robert - Weiss & D #45y HIERIT 2 REE
T, WICHEPOBENATH 5,

n+l n
u'[) " uO c l|16| {( ’m )07), (vx >0n+1}

O+ A0 )+ )

ZRTRIE, BICRRETIE, ROWL BRE
(fractional-step) #Eic & —kFERIgEIC 5
LTINS C EDE 0,

BERS5 8 ( time — splitting ) iko AT
ik KA DD NicH LESBIcEEE LK
RADED 515 (K21) o

0
W_/;szx +/(;QH'ndS=O ............ (19
fors L
o ou
U= ou  H- ouu+ pl,
o Pvu+p1y
€ (e+p)u

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



GTSJ 12-47 1984

00,

agl 0

”{ 002,
00;

£
X21 AREFEDO £V

ORI, B 4t iTBT 3 —D2DE Vv QRNDOU
DODEADZD 4302, ~00, %8B 75w 7 &
H -nick-TREZCEERLTV S, BES
BT, A At icd0, k00, 58B 7 5
v 7 ALK BEALE, 02, L 00,2 8BHDIC
S8 L THET 2, COFRIRWESIC bEA
TE, $HMZIE NS HEREBHE U b —
7 2 RRRIC Y84 2 o die b S ez,

ADI#E® | R1% -3 C i HBUaEA N /-
REBIBAL L2 b OAFERIICRO & 5 icEb T,

uy =(Dy+Dy)u (50

D, LD, 3z hFhz F7i3 y DMA LT AL
BB T, Peaceman-Rachford®® ADI #: i3
ZIRfSEICEHATEZ 36D T, FoRid

( un+1/2 — " )/(At/2)=(Dzu"+1/2+ Dyun) -
(un+1_un+l/2)/(At/2>=(Dxun+l/2+Dyun+1)

ERD S "2 TR S P NI R SN B o
BERAOEToWUL?), ST~ DR R Aa]ke
TdH 5o Douglas-Gunn ® ADI i3 =RcRIE
KHHEHATE56DT, £DOAIT

(w* —u™)/4t=6D,u*+[(1-6)D,+D,+D, | u™

(u** —u™)/4t=6D,u*+ 6D u*™
+[(1-6)(D,+D,)+D, Ju"

(u™*—u™)/4t=6D,u*+ 6D, u** + 6D u™"!
+(1-6)(D,+D,+D,) u"

InEEESHINE

(I1—-64tD,) (u* — u™)

= 4t (D,+D,+D,) u"
(I—04t D) (u* —u™) = u* — 4"
(1—-604tD,) (u™—y™) = **— "

(52)

#o=

HAEEAMT WY o™, " DEICkD SN B,
T EERADETOoULY) o TBRENT 42
=(u*+u")/2 LBFE, 60=1/2 D _RTD
Douglas-Gunn OB ESNS, TNHD ADI
HEOBEREIR22D O BREICEBETE XS,

Douglas-Gunn &

Peaceman— Rachford &

K22 ADI &

K+ (factored scheme )(36)0 REE 7 5 v
7 - =3y YETEUT T

[ 1-4¢(D,+D,)/2 Ju™"
=[I1+4t(D,+D,)/2 ] u"

é;u"J“l—u"EAun&lE“’C ‘AR icEXEH
i

LI—4t(D,+D,)/2 ] 4u™
=4t (D,+D,) u"= RHS

4t /N L TEADEBETERFICaEs nd
(I—4tD,/2)(I1-4tD,/2) 4u™ = RHS

CDHUIRD X 5T 2 BePic oy i —IRoiRBIT IR
EIHTHRLIENTX S,

(I-4tD,/2) 4u*=RHS
(I—AtDy/Z) du™= 44*

D 4K DORFEDRIE Douglas-Gunn O =
(A& FEMEEDTH 50

BN AN BEERNUT, XTI
IR Z MA - K%, SEOREETTHE TR C
EiILE->TRDOENS ZHILDVTIIEKET
BB & B, '

Download service for the GTSJ member of ID , via 216.73.216.204, 20257()7&39 -



GTSJ 12-47 1984

X
(13

(14

(15

(16

{an

(18

(19

@y

@)

@

)

B

Collatz, L., The Numerical Treatment

of Differential Equations, 3rd ed.
(1966), 538, Springer-Verlag.

Ahlberg, J.H., ¥ 24, The Theory of
Splines and Their Applications,
(1967), Academic Press. _
McCartin, B. J.,, ATAA 5th CFD Conf,,
(1981-6), 16.

Rubin, S.G. and Khosla, P.K, J. Comp.
Phys., 24-3(1977-7), 217.

Rubin, S.G. and Graves, Jr.,, R. A, Comps.
& Fluids, 3-1(1975), 1.

Rubin, S.G. and Khosla, P.K,, Lect. Notes

in Phys., 90(1979), 468, Springer-Verlag.

Leith, C. E.,, Methods in Computational
Physics, Vol. 4(Alder, B, 302 &% ),
(1965), 1, Academic Press.
Zienkiewicz, O.C. (FHa - ILHEER) , =+
Dy o AGEMRERE, (1975), BEELE.
KER] - AR, HERBHFERRXE, B, 47-
423(1981-11), 2111,

Olson, N. D, and Tuann, S.Y, Comps. &
Fluids, 7-2(1979-6), 123.

Fortin, M. and Thomasset, F., J. Comp.
Phys, 31-1(1979-4), 113.

Southwell, R.V, Relaxation Methods in

©8)

(30

E I -

Theoretical Physics, (1946), Oxford
Clarendon Press.

Murman, E. M. and Cole, J.D,, AIAA ],
9-1(1971-1), 114.

Lock, R.C., Notes on Numerical Fluid
Mechanics, Vol.3(1981), 116, Vieweg.
Akay, H.U. and Ecer, A, Finite Element
Flow Analysis, (Kawai, T. &), (1982),
403, University of Tokyo Press.

Holst, T. L. and Ballhaus, W.F.,, AIAA

J., 17-2(1979-2), 145.

Baker, T. ], J. Comp. Phys, 42-1
(1981-7), 1.

NASA CP 2202, Multigrid Methods,
(1981 -10).

Deonick, H. and Hirsch, C, J. Comp.
Phys., 48-3(1982-12), 344.

Slooff, J.W., X#(BID 517 <—,
Yanenko, N. N, The Method of Fractional
Steps, (1971), Springer-Verlag.
Benqué, J. P, 3224, XEED 295~
-,

Briley, W. E, and McDonald, H.,, J. Comp.
Phys., 34-1(1980-1), 54.

Beam, R. M. and Warming, R.F., AIAA
J, 16-4(1978-4), 393.

H £ — B &
AL icBdd 5ELFE

BEFl 47T 6 H AR

1F ANISEEEIX ®

SEES2 B
t 2 B H FE = — B

FRf0 594 11 H 14 B ik
B K HEBX=H1-5-6

ARICEASFEIMEF L L CTHERB W /2T L, BLATEROELERLE T,

Download service for the GTSJ member of ID , via 216.73.216.204, 2@756&071_



MTK S ST NHS S —E v ORDFREHISEOHE

1. £AME

HlA 7 4« — VB OB HEXEN R B &
LT, 7397V —EVBE Avondtk
18 - 1z, KBNS OB T I B S HF]
ThD, Dby —EVIKRAT S HRIITIKE)
T3, ERRSKD S B, 71— EEEEE
D EHGREIc >V TR E L oFEY 136 B, %
1o, BFEREBINh PRy —EVicBET 2R D
BIEDITPNTO S22 UL, RS
g — E VI RIE T BB IC DV TOIFIT R
By rs B DB | b e g

REE BT OEFORTHEREZRLE TV 57D,

HSEES LIRS K E OBRIZIAETIIV,
TR, RGFPEROEELHEFICORT EH

Z LN 2ESEEOHBENEVESICOWVWT, BE

g L B URBRFEREE S VTV —EV E

W TIT - 7 E5 & Frikhirikic & % BUEgT o

R HOVTHRY, & —FBHBIEET « — U

BiD= v F v IcBAL T—oD# 2525 &

ZHHE LTV,

2. s

cEH®E m/s

D W AMEIREE m/s

D REAEARE Hz

D RBETERE o

L HeESL

CHKERES m

© 4 —vHE Nm

HEBHEE k¢/s

D R E rpm

- 71 Pa

DRI RNEE

Q
IS

TR TR~ =, Qe

m or —

(RIS 947 A 23 B

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.

HAAH H OB OB X
= OB OB B
=5 B E 7
HAME B B X it

A4 —EY M Nm

D AR deg.
R

[ EE k¢/n’

S ERTRE

ERT VY
DB R

P
e 0 AR T S RN

NN
Ca -5 Y s vy AFIKE
Dk EatREE
M A 4
ca—4 Y F
Te—-g VIV IN
THEREANO
2 L H4—-EVAO
3 04— v X0
3. EREEBFIUERRAE
EgE L HD 0—HEFBEL L bDEE

© N N e e

—

. Air Source

. Heat Exchanger
. Surge Tank

. Rotary Valve

. Turbocharger

. Thermometer

. Tachometer

. D.C.Amplifier
. Data Recorder

. Oscillograph

. Syncroscope
. 0i1 Unit

‘. Tachometer
. D.C.Motor

M1 EEREESE



GTSJ 12-47 1984

HALl7, ZOMEAX icRd, EEBHY — bV
BAOM20O7T, 7 ZUhBEHREIC 298I T
WA hs, Sl 2 AOPESE I BN O IR %
EALTY —E V2B LI, FHLIZY -V
ODFERZE% 1 i, WEXKA*X 2Ry, a—%
D F7 1 BElERIC D& R & KIT DBV RENR A 2 [I5E
HEE, 4-relghds, §—-VORES
5 M7 dRED 7oy TIRINS Y, FHIE/
Tagy =Y SiIeh»BR Ny EKRECRIE
Lo 72, 4 —EVHBREY—-Y 5 V7 LRI
ZIINE, Zvic L DRIEL 2, EEHFE Lo
-2 URT VIR, EIKEADO, ¥ -t AO,
& =t v XV O THEARE HEHRERIC L0 R
EL, Aty bla—5icitEl 1, 0%, A
DZE#L THEMUIEE 1T 7o, 72, BERfEEH
EHE= /A —=2icLORIELTz, 58, HSE

#1 EBHAI Ty —vEryoFEH

Scroll 2-entry-casing divided peripherally

Nozzle number of blades = 12
blade height = 6,5mm
absolute exit angle = 26.2°

Rotor number of blades = 14

: inlet area = 0.00242 m?

exit area = 0.00135 m?
inlet radius = 55 mm
exit radius = 30 mm
(mean exit radius = 26 mm)
relative exit angle = 45,4°

X 2

TURBINE_NOZZLE

FLOATING BLOWER CASING

EEHS VT — Y OWEKN

BT =

k33, s VEERLBOVERBEBROEA T
1718 m, ¥ — & V83 1.862mTH 5,
HBRBY -V VY INEHET oY ADICEG
TROBIC LD & — v AREEL, o—%
) FROEEIC K O IRENR DA AL E L fo, 15
B, COo—5 VROEHIT4R bo— 7 455
WRA DOl icEY 4 3,
EREHIRKERDOBEY TH b, $—I5 v 7
WHE7 ps (MP,) : $50.15 ~ 023 ; 707 ALK
D (BElEE 1 ELcEBE]F, TRY) 11,
0.34, 017 ® 3@y ;¥ — &V EH#EH Ny (rpm )
149 20,000 ~ 27,000 ; 9 — % V) FFEIEEE Ny
(rpm) : #1900 ~ 3,000,

4. HUERHT

o—y VY VI ERRBEEL, oK —
vV RE L T—RERNEREL, B o
FrvEphfR i & D a2 1T - 7o ETELR, &
R OBAFEHIKR, BER A — P 2B S B0 58
oo —4 )Ry v NOFRIE 71 & FIHERE,
§ — VRt e -5 ) A E 5% T,
EWYA I VBEBEOND ETIT- 1o HEA¥E
BE FiR R 2 FACOM, M—180 TAD A (i L,
HEKRMOEED LD THINTH - 717,

5. ERERRUHEERDOER

o—4 Vs Yo NOYBAE I p, & HIHAERE
T, ickb, s—EVRBMEI—EY Vo T
BEDLLDT, RAOERITHE x &B|RIT IV
7 THERT D, T/, ENENEEHE* RT3
|RTTABE Q% TRORICERT 5, 5B, ¥
—EVERBOER I3y — v AONL/, X
WHIOE TOEEHBEX0.338m bEET 2,

1

i (2

(]

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



GTSJ 12-47 1984

2=fl/a=Nyl/30a

ZZic, PPEE e; X p,=9,/RT; T, R
BAHREH, Fily —v v XovHOmiE (B
B I EWERE= 272X 10 P m), @i/ X

WEHA (= 26.2°), rido—2¥E (=55m),

Ei3HE (=14), a 3BERFEHEZTETDH 5,

5 —1 ERFAMROREFHE o—4YFHF
DOHBEEEZHO,MCL, ¥ —EVEREEE DR
BEMOHELR R30I, ¥ - viERLE
WO EER AT > 720 TDF — BV Ak
LIBWVBEOHEREN 3 itRd . X, HH]

0.2 T T T T T T
Ps/PajExper.| Cal,
2.05| @~ |-©--
x 1.66 | = |-2-
0.r 8
O L 1 A1 1 1 5
0O 01 02 03 04 05 06 07
0)

X3 et (B REs)

BYy—v8 Y IWNES p, ERKUE py & DA

¥ 2.05, =AEHNIIN 1.66 DS A RT, T T T,

BiE IR 54 — £V EEROD Np= 22,000 rpm,
Fg=0.34 8LV N;=20,000rpm, Fg=11cg,
#%EIIN,=20,000rpm, Fp=0.17 DKL DK
KRB ERS ROERSHICZIEHEY T %, £
1o, EBRTHALDHEOHNIIERES, HRTH
A TR ZEDHNIH EEZ R T, BRTEABEESH
0.57 DRZERNT, EREFARRIBEF—HL T

%, FREBOKTIE, FEIRE—ELTNI,

PBE gy ( IRBIFEEL, XT3 Q) iciZiFHA
L CHREEEMT 5, COn—2 JF30HWY5S
FREAUTREOVD, MRTRBBOEINE ik
BEEMLTVWS, LaL, IEDHSHIELD
iz, 2=0.25fHETHRBEEDLTED, —ikkA
¥, fERE I O —RER QI TRERREADT 5
CEEEKT S5, 7805, —FARTIOMNH i
& 3 [EF1B 3BT 2 [a], BAYm ( FPEARE DA )

LR De

T1EIRST 5728, FHBICHESEAOELS
3D, a—=9 )VHy VI LoDOHRDHEE
F36DEEZONS, 1, EBREBOHE L,
O—2 Y)Y I7OLERICK0.Tm DEELDH S
fe, p; BRIKHL—EEHESF, 1D Qick
T AKEENPPOAREEICS >, UL, #—
BV ERBORBEM S T 3 LT SR8
B0, KB, =057 THEISETFLTVS
FAZ, Ny =3,500rpm &E W/, a—4 Y
YV INDOHT AP+ ICIRETE WD EE
Zohbd,

5—2 HBHFEHS-EiSHE

5—2-1 HEEH -t vADOERE
HeFE p,, CBREZAVT, ¥ - VRSB
IEEEEHAEAEHL, 2t d 39—V D5E
WiREBHE» o9 — v Y HREA R D B T L IIRED
L, B0 s — ey oEERED B
LTI, Py, ¥ —EVEEEEN, X0KE 3
BRI «/Cyy DEMEEPNG, ZC
T, X4 IicHEE L EBRTTABEROBEZRERT,

36— _
~ Fe 1.00 | 0.34 10,17

3 .4 B Ny(rpm) JExper.|Exper.|Exper, 7
2000 |-@ | & | m

2k 22000 | - | W 3¢ .
: 27000 -

0007 0z 03 04 05 06 07

O)
4 o OE M

ccic,

u=2my Np/60

k-1
_ 2k Payf m)T
o «/k—l P2 : <E¢ } ©)
T, wido—sE#, C,, HF-EYAOLED
5 RSTE CHIBMEIE L 7B OEE Th 5, K&

D, 7o AODDKD HE—D5HE, HEHIZIZ
FELL, QoBMmEtice PR 2M@EISH

Download service for the GTSJ member of ID , via 216.73.216.204, 2025W/§A3 ——



GTSJ 12-47 1984

5 EMBRrE, T, AMORLD (Fg OFED)
kD, EEHNSKELBE2EMERLTED,
EE RS & EHa [ CMERlIcH 5 T &35
5, BB, TITHOED,, ICZEREYRE
I LB EES ERRISEEGHEICMA TH 5,
5-2—-2 WE ¥-rvropEEReg
RO TERTTEL, BRTABEKE OBMFEEK
5 TRd o X3k, ERTHANAIIFEERME,

03 1 I 1 T T T
0.2r .
X
0ir Fs 1.00 0.34 0.17 =
N1 (rpm) | Exper{ Cal. [Exper|Cal. [Exper.|Cal.
20000 | @ |-O-| & [-A| W |-
22000 | & o) g | K|
27000 + “0"
0 1 1 Il t 1 1
0O 01 02 03 04 05 06 07

@)
M5 - viERtE

B CTRALAGHEBEEZ TR T, EREGFTEIIR
KR —FKL T3, £/, xid2=04 1k
FTEEML THWBED, =050 0wDL
TWb, M5 EX3A2LEKT S E, EREAKODE
B30 =025 fHETADREDOLTHED, & —
B VAR LS E LS, i, 5 —
EYDBERL=05fEL0BLLTED, &
WNOEHFEE ORI EREABRDIBE L ZEX S
T EDGhB, Thid, BEmicy —E vl
fotedh, EmEHEmERIRIELE0, FKEA
OFEIR 2=0.25 TEFHEBICESKE LT, 2=
0.5 TEL K BMhOTHD, BB, FIFE—DE
NEHICTT 2BRURENX 3 L5 Tl
(/7 ZVHOmE=1.068X 10" * v, HHEK=
272x107%m) DEIS LIZFRISZDIE, ¥ - %
Bl LItk 2HmBIBMOELEL Sh b,
7, QORBK/NIVERATIE, 3Lt
ML THh, FRMBBOFHERLTVWSE

B a3

i

EA 5. T80L, ZOWBTEISGY — Vi
BEORBEKEE Zo — 4 ) 0l ( EHOBEES IR
T VIV OFBRHICLDIEEHI T ENTE
%0 RIT, Ny —ETEZ 3L, EREVSEOE
HENPZ (B—-0L y AL ), #-EVD
EERFEHEE B UMERIICH B T EDBnh 5,
5—-2-3 btny 5 — € v OFEFE b
Wy HRQR)TERRITIEL, B|RTE B E OBGR
X6 1R T, MNPDREESPRRIINS LEBETH

015 T T T T T T
010r .
o
005 7
‘ Fs. 1.00 0.34 0.17
Nt (rpm)} [Exper] Cal, {Exper|Cal, |Exper,iCal.
20000 | -@- |-O-| & [-A| -m [0
22000 | & |- e [ 7 ]3¢ [
27000 - [-O
1 1 1 1 1 1
0o 01 02 03 04 05 06 07
Q)

K6 #—tvbwyi

%o FREHBEDERIRELD 60PK &V,
RS —HLTVWEEEL D, 1idR=05
1D SEDEIRD TV BD, TIZ R =0.55 fF
HETHEMLTED, BOBREBR YLD BNT
W53, IRic, Ny —ETEZSE, #—EVDE
ikEle, A, BOETAEMNVEDTZDT,
ZDORERMN P VI EBHIGREN TNV B T &5 H
%, B, @TREI—FEHETRKEIL VI ER
KT BNENH L0, ¥ —EVEEENEL S
D, BEEHBNSLEE, ChODOFERIIERER
HiHs B UERTH %,

iz, W2 BZ 3HREOEERL 12,
HAREXODO VY T/ x 2K Ticrd, Kb
DREEFTEAZKEFBMLTH %, FTEERIT—
BORERNT, »30 R EBREREHAL T
Wb, K&, 2=04FHEFETIE 7/ x 3131F
—EEHLEHDLDT, COHEPEATIE VI IRE

Download service for the GTSJ member of ID , via 216.73.216.204, 202540%/07



GTSJ 12-47 1984

075 T T T T T T
050F .
X
N~
@
025 Fp 1.00 0.34 0.17 7
NT (rpm){ Experf Cal. {Exper| Cal, |Exper,|Cal.
20000 | @ |-O- & A - |01
22000 el Bt . ol A2 v s Sl i
27000 - |-
O 1 1 I L 1 1
0 01 02 03 04 05 06 07

@)

M7 HAKEHOOD Vs

WIRIEHBIL TOWB EEZL S, B, COHEAT
i, vy ORBERKEHRFEROTNICKT S
TENTEB, LML, 2=05~06khJT,
T/ x 3BALTED, RRICHXTIVIHBR
XN EAERLTVWS, ThidBRITZ2ERNESN
BE#EEZ L LiIckDERTES, I, TO
BEHgfrHETiR, EREAOTY —EYH 5D
HESHERE - P SOHBELELD, ERL
HIFHEHEL B, a—s VRF VI D 5DH
HEhiT 5, CORR KEIRDT 0, B
T xUFRENL, FVIBERKTEODEEL
5N5,

5—2—-4 %R TEEREIGBUHROERE
TR 2 VFFHOEEEBPRICRESODT,
R DERRALE Lyyicid £ AR LOEE
TIE 1, AEET B0V

Y}T:L/Lad .................................... (6)
z iz,
1/f A
L=4 To dt
Log=0:V iy I
ed T 1 Py k-1 P, X
B kEp,
k—1 p%
k
px=p,(p,/p)" J

T, o3y —vrvo-—5 OfEE, tI3RHE, V
Bo—5 VY VI DER, p, IESKSELERD
5 v IoRNES, o, 3ZEDOROERE, M3/ VR
1[EY4 ) DRBEROEETH S, FRIDEE
L% EK 8 IiRT, RPOFELILEFTEAINKE
BIETH D, EEBREFERIEEKMNBELSFHIGL TO

60 T T T T T T
& 40F .
&
Fp 1,00 0.34 0.17
20k NT (rpm) { Exper{ Cal. {ExperfCal, [ExperfCal. i
20000 | @ [-O- & |- 4 -0
22000 | - || R | NP |-De |-
27000 -<- -
o 1 1 1 1 1 1
0 01 02 03 04 05 06 07

0
K8 4 —tEvihE

%, Mk, SHROBAFEHICELBEI VI D
ZALE ZER UMM H D T EBRhrb, T,
7oy AOOKONEUFE, 4 — £ VBRI
57, BERL#HRREL->TVBE, T, K
4 T7 oy ADKD BE—DFE, ¥ — vl
Hic ko THELSIZIERIL TH 5T Lickting
5, HIb, 597N — YT, EEHICHL
T 1 ADORFEVSES 2 EFERBFHELH D, K
8 DEERIF, COTEERFHICHIGT LS bDESE
o5,

5 -3 BEHEE ERTIENLH»BERE
ZREL TORVOT, EERDENEEE D0
ICEBEZITI,

5—-3—-1 FEHEE  EBRFOENIEER
FopxK9 ~K 11ic/RT, fEMICEERED
INEEATHBEDT, 9~I8RAMSDT—4 %
J—VxEHBL, u—s )y v IAET py &
500 Hz, Z DfhoBEREAOE 1D, , ¥ —E Y
AOES p,, 7 XViHOFES p; (&1 kHz LI E
DERAERSEBREL o KOKEIZo -5 ) FF

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07_/0‘445 -



GTSJ 12-47 1984 5]

2.5 T T T T T
Nr = 27450 rpm
Nv= 1975 rpm
PO /E.) DA Exper. T T T T T
2.0 -—— Cal. 20 Nv= 27450 rpm .
os P Nv= 1975 rpm B /R
o ~ — Exper.
N o ~—— Cal.
ne o
=15 L s
o
1.0 - ] 1.01 T
0 36 66 Sb 12;.0 1510 180 0 36 610 92) 1210 1':':0 180
' 0 deg 0  deg.
(a) a—2 Vfy v IREHEHSEAOES (b) #-—EvAOFEHE, ZVHOFEHS
X9 HEABE(ZD1)
2,5 14 T v 1 I
Nr = 26500 rpm
Nv= 2500 rpm
—_ EXpel’. T T T T T
20 —== Cal. 20f  Nr= 26500 rpm b b ;
as Nv= 2500 rpm 2 /R
=~ Exper.
ao --= Cal.
L s
.O_N
1.0
0 3b 610 90 120 1.‘!’10 180 0 32) 6l0 910 12]0 1'.%0 180
0 deg O deg.
(a) =2 VFs VI AEHEHEIBEAOESN (b) #—EYAOEHE ZVHOFESH
10 HEHEE(ZD2)
2.5 T T T T 1
Nt = 19790 rpm T T T T T
Nv= 2500 rpm
20k Exper. 4 201 Ny=19790 rpm T
oo bR === Cal. ao Nv= 2500 rpm
~ Exper.
a? ——— Cal. BI/R
L s R/IR
n_(\l
1.0
0 36 6‘0 Sb 150 15;0 180 0 3l0 6|O 9l0 1210 l‘:3>0 180
0 deg. 0 deg.
(a) a—2VRy vIREHEBESEAOES (b) #—EVYAOFEHE, XVHOFES

K11 EAHEE(ZzD3)

Download service for the GTSJ member of ID , via 216.73.216.204, 20 3B70s



GTSJ 12-47 1984

DOREEEA 0 T, PERE— b 2B & 45 A BRS% 0°
EL, WEMIASIEEDOH TR UABAE TOFE
NTH 5, HhOEMRIIRIEM, BRI EMET
505, 7 XVHOFEDRIEBEDRFEED L PEN
BicEphb, M3y — v alsH N =27,000
rpm, ©—% Y FREEH N, =2,000 rpm, X10
12 Ny =27,000 rpm, Ny =2,500 rpm, [X11
13, Ny =20,000 rpm, Ny=2,500 rpm T»H %,
Wb Ta T AOKD D1 BRKE Fp=0.17
DFET, HiNFE TOIETeLBICHILT 5,
91302=0.41, X10 &X11 3 2=0.53 TH 5,
F 72, M9 EX10 ORI #E I 0.85 T
FIFE LV, MI0Dy—E v AOETOTED
HEDBRREDPHTHY, TDIHy —E Y b
IIWRELBBEDEEZOND, TDOHF—EY
AOEHicEE xR OBESEAOLENL, B
— rDSOHMENEZ DESDHY — £ ¥ TRE
LCTRE->TRABENTREEE 5, A BEIBER
BEADICEET 5 £ TOEE o — 4% ) FD[olEx
140 TKHBE, 40=121Ny/a 730 (a
FENEEEE), X9 DBEAE 40=150°,
K110 DA IE 40=190° £155, - T, K10
T3 1 BT Ot E O IEFE O Gt A3 H 7
LERY, 7-EeYOFMAARET x vFDIEKE
HUTW3 b0 EEL N2 5k, LD 46
DB, AvHOFE TOEEFKEBRESEEZE
Lizhs, #—EvAdn s/ ZoviOf TR
AEISEDL T, 22 THENIRFEHL 5,
460 OHEA S — v AOFE TOHEMTIT &,
X9 T3 125°, K10 TR 160° &30, &
MOFE HESHOKMHP R TE 5, i, K10
EX11 Ty — e volEsiud £18505, KT
AR THD, ENOEHEENT T
B URHEERL T3, BI6, EHE#Eicedl T
i, QVXEMEERNTHEEEX D,

ik, / ZVHOFEORIEICRREELH S5 D
T, ZhpE, 2 AvHOEOBGRT 5 8ic oW
Tid, EBREROEZERIIITOIE,

-5 —3-2 /XVERIK, BROuRE, 8K
sThy K126/ AVEEEK p, /ps &/ X
WO BT 2 BIOLHRE X, BKTbVI TD
HBERERT, REE M V7 3ZIFEMATEL,
po/p3 LODLEBNTELLTHSE, T,

B s

=11
&

B IEFILREICH B9 — E Y NOHREEMET 5
1HOBENEEZ OGNS, T, ENENFE
FOFE LD EULEKEAQAEIOE SN S
—EVANCEREL, REL VI BEHT L5
K9 EX12 LD A3,

T T ! T T

Nr = 27450 rpm
20 MNv= 1875 rpm
-—— Cal.

o RR  ~

Y /-
s \\

! '
IONS
o / —— S~
1.0f== '—}’*t:?—\i’

N

0 deg
12 7 Xvfgsktt, SRouiiE,
mRIT vy
2.0 T — T T T 30
Nr = 27450 rpm
181 Ny= 1975 rpm Ru/R 1%

—— Exper.

1.6 20
15 8
L
103

10 05

08 30 50 % 12'0 1510 188

0  deg.
13 #—vrefgkit, #EHE
5—-3—-3 HEH, XHE X13 ic ¥ —

e RIEH 1y, /0, &EEEHA, 14 1CKBIE
r O—FlERdT, T Zig, i '

T, P B3I —EVAORKETH D, 72721,

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



GTSJ 12-47 1984

Pu@iﬁﬁﬁgﬁﬁwﬁﬁ%gibfmﬁww
T, BEr, 2RASETV S, KPhDOKFELEIE
54 OBRIEEEE RT, K8, ¥ — b v[EExE

3. 1 T T ¥ T
Nr = 27450 rpm .
2L Nv= 1975 rpm JANE
’ LT Cal. /o
i /A“. ,‘/ ‘\I “v\
Y l/ H \
// \ / ‘: N
] j_____\ _______ A ]
A AT
O l A1 N L 1
0 30 60 90 120 150 180
O deg

M14 K # E

BH A7 Vvh—FEEZTVWEDT, ¥ —EVE
R eSS 12 BRI LE S/ NS (78 0, i
WAHEMICIE S, TNLD, ¥—-EVDPHENR
b @R R IC b A I B MM & 1D, 4
—EVHRNMES BB FRERNENR B, T, REE
D1 TR, RVEgEELED 1 2 T £ 50
BE—FHL, oy — v eigRibh/ha
WOT, REHPRBEOEBNKEL 85, &
1o, REIEN1 #8A 2EAPKEL, TOHMH
MELEBE, 4 - E/NTHEHRMVLEL, ¥4-F

YRV TERETAH T Sicli b,

6. £& 9 U

BENOENBEEORENSHHRVEE cHbN S
i, BROEVHSEFHOT, YT —
E Y ERERIC X DEREY L 7o EBRE —IRICIEEH
RN 2IRE L I BUERITZ2 175 120 T DRSS
N FRLBIRIIROBY TH 5,

) ENEDEBERSAEY HSEREE
NI EHTEE 2| Ic XX Sh
%,

@) REBFEH OB/ NS WEHATE, BES
¥ —EVRBDORBEKGEHTI T v IV IlORE

T AR 3K

Ktk iZ3kET 5, Lo L, BT B D

0.5 fHfic s 3 L |KRTRBIZBDT 5,

@ & — Y b vy FEIRTE B O RN
S WVEIFETIE, HEICBIZREAT 05, BIKRTHE
B 0.5 TR bV DAKEL 155,

@ 5 —-—E VRO BRI L BEIE VY
DEALEBEFE C@ERIICH 5,

(6) LD S — v v A BRSO
HEHEGELTEZL S L, ¥ — £ DEFERKES
& EWAICIZERI S —KT B,

R, RAFO—WII 2R E (—H#C)
DEMEZH - EETEL, BR#oELXRST 3,

X 79

1) P2, RE - BA, ¥R, 24 — 148 (H333
~12), 1019 ; &iB R, ##H, 25—156 (g
34 —8), 834 ; EHIIH, 2%, HiH, 26 — 162
(B335 —2), 362 ; #HHIIH 3 &, ¥#H, 38 —
307 (HE47 —3), 611,

(20 Jenny, E, Brown Boveri Review, 37—
11 (1950 —11), 433,

(3) /MR, M3, 25— 152 (W334 —4), 319,

(4) Benson, R.S. and Scrimshaw, K.H,
PIME, Vol, 180, Pt. 3H(1965 — 66 ), 74.

(6) Craig, HR.M. 3554, PIME, Vol.
183, Pt. 1, Na30 (1968 —69), 615.

(6) Wallace, F.J. 824, PIME, Vol.184,
Pt. 1, No10 (1969 —70), 183.

(7 Wallace, F.]J. and Miles, J., PIME,
185—77/71 (1970 — 71 ), 1091.

8) EBTE»24, AIIEEELI, 13 -3 (1g48
—5), 259.

0 NEEFD 3%, K#, 43—371 (B52-17),
2635.

10 /KETIZH 4%, HEm, 44 — 388 (ME53 —12),
4272.

1) &H#3» 34, BH (B, 45 — 394 (m354
~6), 904,

12 ZFHZEEEIEH2%, BB (BHE)D, 47 — 421 (H856
—9), 1916,

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/8%04.



(JTAHEFEREICKDIEERTHICNTIER

i;%ﬁ%ﬁ HREREE(C K BIEkE T, —RITBRIIBTICEH
=X

BRI T M2 F H BT 70T

1. XIS

7 — FEMAITORNIE, EfE S =K
otk EEEN BREFLHT SO LITHE
REBEHEIOAT, FEFCEHBETRODOERE
2LTW3,

g — KM OANHENICE > TEESMNES S
»5RERR, BEMSOVR @ SHEREND
FOUBM oA BE, REHENE LT =
it EERNMSEHET D, FEMME B=KoT
EERNAZBLBEA G EME e, 52
EZRITTFENDOAEP KRB EBOHRIC LD E
HICHEDSNT VD, T SDKEMRITED S B
TY TICHEHIERGFHCERLsnTHE DD—D
{c McDonald, Denton &ic L 3 _&Kim, BLY
ZRHEEE A4 7 - AERNczhZThA R
BED Y B LUGRERBEIYABERLI 1 4 -
v —F NS L, TOHKIT, BEE 8F
R RO C &, mEBIET 585 E R
K HFE—DTNTY RLPBEATES &0 DR
AHLTWA,

LT AT, @Ry — ErRBIIO K S iCERDH
DKRE L, RNVEGHPEMESEET IRMFENE
BRE&EE F3ERERRKCLID YA L=
—F Y TBETROIZGS, Rl EoEES 6, HE
NAGESOEYHENERHELFEF L VHELRYT
T EMDH B,

A, FEHGME, MrE, EERNTELSEMER
BB IE VBT II—EME F/, FFOEER
DFHICF, FE—EEERISIER S0,
I oI, ERB—ETRHRFUIR ST, LML
DOMEHEDHERDORTEC AL D EMmMEL
HILINS DFEMEGI- LTV, TOEDET
BB O TCLE@MPEEHT 52 &idDenton?

( IBFN594E 8 A21 HEFESZ(T )

CITE S
w5 R

Bryce and Litchfield® HD{Xicd S &
NTV5b, I T LDEHITHIETERENE
5NBLIRET L CDOEREREL B L 15
B, RNBBHEEEZIISEE, Hgtic k
587, ERAFRYBREDEZE, VI LEFECLD
FHhd HHEE Fi, TNOSDOBREDEBICLD
STEEESEAL, TOTENREBERE -
TYEBRSZYBEA RIS 183, EDfERHc
#ElLlo TTTEH, —oOMEHEE LT, L¥MH
WHECHEREE, BEELTET v F o CHERE
THALT B8 E—EORMER A FIH L Cotamse
DIEMABLIE L 7o 755, HEHERERE»S
BoNIEmE, EE BEMLOSHELZRD, £
—EDBBRRD &7 v " HEKRD B, TDT v
B oFEEDOU-KS, V-EaaRDdT, il
STELDBON/EE, HE, BEo- bHE@mLE
DHEED AZEIEL TEEI ETAOSEMEEHFD
EIHEAETT B, CD LT k- THERE
DE] EZ @B ENTE I, TOHEIEHER
DIV, FFOHBEOEASIKDODABHTESC
CICBBELILV, COBEET-» IR, #EE
R TmD T LD IS VRN TIR, FE, BE
EHRE FCTRAE B/MEERTEESA 5 —
HRRXOHFAHES Hh oA TOFEIRESN
TWWB T EPIENITIE - T2,

LT3 FEHAMERAD S, OHEEEL L
KOBETHBC END--DTHRES 3,

2. HE@AHERXEFEE
RNBEXET 2 HERT VO 5 kot 4
7 - HBERORERTIER I NS, BRE/ZED
B b ic D0 TIE, McDonaldV it Lzhs->T
W3,

Ebid, ERIBIL TOAT->TH D, Eg
ILDEH & EFREEZRIC AN/ BEMARM DY
{LETH 2N dHbE, WRETIEGHHE

Download service for the GTSJ Mmember of ID , via 216.73.216.204, 205507



GTSJ 12-47 1984

IO A DEAICE, GHAESECZDGHD L
TEAEOESROYEREE, GREFNLOHET
DOFFEEAFIAL, %7, GEAPERLICEETS
SZakid, GRaE, GRoLkAEL, F/iE F
OHNFROMEBOYIEE L, GEIPLDZENETND

M COEMARNM T 5, FlEbiEd, KIARTE

BORLFTEI0EIC 1 EOEATEITLTY 3,
3. EmLeESRE
MAHEREEE L B o RNe B S E
TRAZRD 2 HEFETREZDEEIRT SN
e 2T, ALK BEEZEE LB Z
YA LFBEREL LT EBRAA N, BE
i3, F0idic, TRF-ROROICER, W
BIREETHR D o4 v ¥ v E—TEDBRFRR ZF|
M4 3T EDBBY, TTTR, LIERRTES
R, EEFAHER s —EOBRKRATH
WERmEKIC X > THRIHERE, D=2
B SiEo AR m LBl ToAFET
Y b o RO TRALY % 2FE—E OffiBhBfR % 18
> TEIEL TROIHER & OFRER % LLRET 3
%o '
HEEO2EHEERILUTOLI B FhiCk-T
oo

9, GIRABRKCLIHEHRECE-THS
FA4 LT T T, BE, EE BREEZRD,
WRREAEXZFIHA L THEERD 5, S OICEHE
MO LRERA TAORERE LTELA oo
AT, BIFRR

u
e {4

CED= 9 N "HEKD 5,
212, Pt ; 2K, P ; #H,
M;=y9y ¥ THhb,
DEWIK = v N OCHBEDOU - KRS VRS
AR, TOBERDEHBEHREICBVTELN

k5 LB,

TEERSY EANRL S, COBEEAHBE 51 4L -

2Ty TCERTVIHEEFETT 5, L L, C
DEIIL Ty NEDWHETE DT, 2HME
DHEMLOREVEATHS, bL, HEHE
D oBONIBEHEGBREDIDHEINSEAD
KEOLHEML D RKEWEEICE, RROHHE
WA ENTER Y, TOBER, 9, HE

PtTaR 3

ETETHE SN Ice » "N EBRE SN 5 ADKEE
DLEBEERACTHEERD S, DX, HEK
SOBEEER COBEEEABEFRECLVE
SN B & ANRA THEAETT 5,
Libkolthick - TR EOSEMEG, AR

CREDSHEAEE B L R B

733, Denton? i3, ERmEo#HE, BE%K
B AGEICIR - TEFER, 2TV NVE—E, B
LU, 2E—ED0ELREZRBR O CGHERBE DM E
A 3> T3, Denton (I DK Hic, Hik
TRABRRZELITVWBDICL, KAkidd
CFTobAM 57— TEREHE-> CHALEZE02
STEMAR TEE, S, BEZEZXKD, 050
BEtEOHEAEmMETOALE—EDBKRIE
HAOTEET 3EWV TEkasrLt->T0 5,

4. FHEFER

LDHEOENMEDORIALGTEEZIT - 120 TDE
HAa2LITicl 39,

e AEERLIC, F1, BEMITIE2ITRT,

£1 BEREM
bR FRESR
4 K KPa | 151.86
(%) |(15480.26 )
# HE KPa 99.62
(%) ( 10155.07 )
2 & (K) | 391.00
AR () 50.00
x£2 RREZXE
R ECm) 50.0
YUVTF4T 4 1.429
gEvA @ -40.0

K1 icstER T & BMAEIRT,
PIFOFRicB0T, K267 £ TOMic>
VT, EHgEX, EFHHEN, 2 vy rEe—E
DRI S G- EEREZ L@ E LT,
F 7, AAICOXKE LT BEETEE—EDE
HEROTEELRELBSDOFTEFERE R,
teERRIE, Bmlb BIUBROLE, #F.

Download service for the GTSJ member of ID , via 216.73.216.204, 20'25(5@4.



GTSJ 12-47 1984

1o}

BOBNAE  =—40.0° #AM= 50.0
BRE = 50. 0(m) Fm=—68. 1°
VUFAF+ = 1. 429

.

EERR i
it r‘;’
/an pypt o
S
'\
i A
wah D
% 9 9 ‘3‘&
% 424 ; s i
% gé 2
i /ﬂ éﬂ/
7 994
o FRER
%%%
%W

HEDHRICDOVTRT,

Bl ELESMA (X2 )3, EEER,LSEMm
EAEETTHRERICOWIZHERFRLOMBER R
T b, K1ITRd LD IcHEAwLD Lk
W TIIRAIG DO T A & ERER  TORRE
K-> B FRIEDVWTOMDIATHY, Tk
T3, HRmeED O TRER £ TOERBICH
S I TFRDOMEEZRL TH 5,

SRR EEERILOXELZ T 510, Fig
IEDOXREIL DG ETOEEIDEAIZ, 1.0iC
TOESEE L RTETIH, GEOEALL
TO.8%FLBEHLTWAS,

B, WA= T, 030 T, HH= v
i, #9076 THOHmEHIFREL THLL,
4-1 RELLESH  HEESFEELTL
WO HLREE—EIRI-NBEIETTHS, L

1.4 \ . =
R i L. BIEEE L 0 Kod 1z SFE I —SE il & 137
374 ﬁ o ) db 3 s y
1\ 57, RICABERTE, BIF10%RDL T35,
WA
\ L bBI2(akic s 5N &5 cREW, REHT
\
i LEMGH—FEL TOEL, COBAIKE, R
N
W MOHHBRERMOEL VNS HE->THD, it
RNOHEMBAE CEL SN BRPRGED 5T
K1 FEkTs Lo ICiE] > T—HEmL, HREDL T0 5,
—o— R
Pt/ Ptin —— R Pt/ Ptin
—&— Riina@ b LR E TO
1.104 HERAR E Ol B XU RKIEE
| %éﬁﬁﬁﬁif@:’%ﬁﬁi .
—_— a A :3 1 gt \WE
1.051 B o oo
1.004 1.004
0.951 0.95-
| BTG
0.90 Wik 0.901
0.85 +—T— t —— — 0.85 T — —tr——
0.0 1.0X/A 0. 1L.0X/A

Denton® DHFHETII,

IhEHT, BEMTI

X2 RHmEbeEo2H

Download service for the GTSJ Member of ID , via 216.73.216.204, A

BEMEO/NELEY, TRICTTSIC LI - T



GTSJ 12-47 1984

HEEEOMIRASVTH 3, LW L ARE]
% BRBEGFTOEIOKTALEET S LA
HEROENDEL L, DEESIHICE(T S
T ERENEAT S CEE—KT B, HIT
FRICBONT, 2FEEM 1.0 TEELSSHWT.0
BOLEBETHE-> T3, BELET2EETHE
LB 0HEMARZX 2(blicnd, HAT%HER]
THR20BDEELEABED SN, ThiT, K
2@Q)DIBELIZER L TH S, BRIREEKZ THH
L0BDEE AN D, THRESHICBWLTH
BO0BDLEEBT K-> T30, K2(aDEs
LD BEDLL TS, X 2(al (b)DHhDEFRE,

— HEN BUEEE)

——— HEMC )

O HHEM (“HOTRINEREER)
X REM ( 7 )

BT AR 3

25 EmfloRBEY 7 >0 BtER o it 4§
D, EodhRELEEE L, 'Y TiRflo_->
DEAYERODRZED FiRERICEST 5FTO
LHEMEERL T3, @iXE b, 23R ChiR%
O TED, BAELTEEAEEL-ZEIEZ L
AEZTTHIENC EEZRL TS,

4—-2 EHEALBESH B EHREADOIR
REDOLE ( Ptin) & FiHiER FOFHHE(P ex)
TEXL L fECp( =(P—Pex)/(Ptin —
Pex ) )THERT 3, UbB, KhoOEiiX/A @
AR X AR RS TREHE RSEOEMT
b5, K3la) bicAhoNBLHic, mihiRiZE

— WEH )

—_—REW s )

O J]HM (TR THEIEEBRIER)
Cp X BEH ( ” )
1.2

LOp x___X_x_ x
0.8
0.6f
0.4

0.2

>

0.0

—0.2F

X3 RmEHESH

LAEHBERLTOIEWD, RYRDOFGRLE
TREEEZHE LA (K3(b)) LD/NS10fH
ZR LTV 5, BB TRELIZCOLEE
DORDIF, THRAKOIZIEX /A=0.3D6E*
TZDEENBBLIATHS, UL, BFELED
B bko2EShR3MERE $EIFFZEALEBD S
N7,

4-3 BAELEESH HEE THRERL
DIHHEE ¢ o ( =" uBz + »2,) THEWRTILL
TW5, EEEIL, L2k #EEZHANT
Fx v booBRAN SRD-EETH D G

iERTTAL L T %, K2R L IcLERHD
BOEENIEFEICHSMITHTH B T & HK 4(a)
(bicBVWTRD L NS, T80 5, X4(aJTiI,
X 4(blic X TRGADEEI B /NSL, B
RO EEMSARKEL L >TWVE, i, Bl
DEEZEFOERICHA L T3, BESMITIE
LREZEHOEENLHE DRD LN M7 &%
ZET 5L LELHTEE S HICEBRICRRS N
5E0VE B, BELTEEEAHRE LSS &
FEREAEBRTEHIERLBSHLTV S,

4—-4 RMLES27H HELTEELZHEL

_ 2 _
Download service for the GTSJ member of ID , via 216.73.216.204, 202?/07/04.



GTSJ 12-47 1984

— RHFM (iR
——— R )
QO RHEM (CROCRINKERE L)
X R (

q/ qex

AT R 3L

— R CHAEHRD

———REW 7 )

O ®FM (CHCRIIKBRIER)
arqex X B ( p )
1.2

1.0

0.8

0.6

0.4

0.2k,

0.0

B4 R b#EEST

1o f25E, B EOLSFEIEER TEREARN
13.0 DR BH - 12 BRERTIE, HRimic
BOTHRAKBOGDEE LANH- 1, TDT
Lk 5(@l0RBIEESHICHRBD SN 5, HEH
DEEHAEVETmc BT, TXTOXEH
HENBICEBOTEEMED 1.0 5DFTNIEKE
Vo BERITIRERN BLU 3/4DAME EBRL
TEF1L0DL5DTNEFTLKOITHLTHB, T T
i3, BERITRL2EESED L, REMTEREM
TELOUWBEDOREDHEE LTV BT L%
HEEo2TW3B, T/, HEERICBOTHLE

*1(?,0 —5.0

BIgH S

lll]TllllIlllIll 1

0.90 0.95 1.00 Pt/Ptin

Sl

(a)

X d75 6 &

— iR

—e— Hpil i
—— 14

—_—— 12 N
—_8— 3.4

—O— WK

—=== THER )

Ho 1.0 50F0EFE LV, UL, REER
DEALBHF O RE BV XEHmME 1/4F T
i3, BRlicB0 342K, (3IFEBHBIEDORHTS
FiCbic->T, LOBLADOREDICEEE 5T
%0 BEEITBOTREEHE L /2354 %KX 5(b)
ICRY . K5(a)lDF L VHESEEMICEWLT
TRTCOXEABMBICOI:>TEDON D, B
FRBDREAETXTICBVWTLEDEEHIIX
L5BLNICBESE->THBY, i, 2M8HLEEL
FEZE®)L 5.0 BLINICED L T 3,

4—-5 RMBESH HHESHOEMI,

~101.0

o,

RBEM

REM

‘]III’IIIIl' T 1 1

0.90 0.95 1.00 Pt Ptin

(b)

X5 HEekam

Download service for the GTSJ Member of ID , via 216.73.216.204, 202557/93 ™



GTSJ 12-47 1984

HIE A

R .

EeE
X #5467 8

— LifisER
—o— i
—— 1 4
—_— | 2
—8— 3,4
—— Wi
—-—— TibER

B 4

gl

K6 HEEFHEEDH

Cpftd 5, HEEOHESMCEAL TE, &
%1z 3(a), (B)THI LD CHEDERZIFIEAL
BEHOLNED 2T, BEOENRHICOVTHX
6(a) (bIiCAHOLENBELIICEFT—HLTNELEE
A b b,

4—6 RMEESH Hif L DO#EE 43,
K4(a) (bichSNB LD, ZDHEIIIEHEET
Hoto HEFAMKTIE KT7(@) (bIitRgT LI
FiERE CERIEZRL TW 5,

UL, BEHICIWHEETERENEL T 5,
T B\, XEAHRAE 1/4, 1/2, 3/4T
REAEESE CEEVHDL TN 5, £ AH, B
HETREEABE L IGRITI NS DAE TR
Bt i hEOE X SREF THE S ik T

R

R ) —

e
XEhA b E

— LFER
—o— Ml
—— | /4
—— ] /2
—.— 3,4
—0—— R %I
——— TR

—
1.00 9 gex

W3, BEHESAE, 2E2REETHELXR
Mo l-BATEREIZEALERD SNLEL T,
DT LAEEZETDHE, TTTH4— 4THhRNS
SHEOHENEEICEL CENILEEZL SN 5,

4—-7 HEERE NBICHEHRELADRE
ERELLTRLI. R ROSEFEREICE
LA, &Aool ey FEITHES LCEERRE
3, HOOEARICREAL TR, FOMETH—E
BRI N TV TH S0, FTEERTHER
FTceEHE LIGEEOEAEL BVHE b—EME
ARSIV, RELETeEME LI5S HER
Hi2HHEMLTHH, 2HEBEEE LIEWES
CHBRHENO.S5BHLD, L0651 -T
W3,

g

4 \

\
HEM T T T T T T T T ]’ 1
0.00 0.50 .00a qgex

X7 REHEESA

Download service for the GTSJ member of ID , via 216.73.216.204, od e



GTSJ 12-47 1984

1.04+
RELSESEH 0
1.03
B 1.02
S
i)
s 1.014
R FRERES L
1.00-
0.99 —
X/ A

X8 HEMRR

¥ 7z, s SoHBICH I TCOERBKEDE
{tOBEFid, BELEESREL LIGEL LAV
BAETR BEALREUAEREZIE> TBD2E
HEDHRIIH TN,

5, &8

JErhtE, EfRnEROTA M 7 - LR %
AREAREEZANTIA 6 - ~—F kit kD
ZRTBIINOEERNE BT T 3184, S v
PO LERETE ZEATT S HETEZER
BeEDOEEHERT, COLEOEHIFHARY
— VAR EERHOREVEDOE DL DHENE
DHBEICBVTELY, Z0#R BRALOESH
A, EERIHEEB_RTRINER T -5 LD
HEDBE, i3 LVHEEERTESND 3,
HEEZD REEROBHRESHERELH
REt, COFEBRENLEXHOK X SHRE

59T 3

oTWBZ LicEH LI, ZThicxtd 3—20
ERWR, FLENIGEE LT, BRLET
Bon-BEztEERE 2R —E 0GR %EFA
LTEIEL, HETEOTICED ANSHEER
TEEbIT, ERRICHEET> TEHERZEDHEM
EBIETE BT E AR LT, RIFFEHE L TH
B DFENLEL EEB—ER Iz b0b L0
IREDRRI T AEEICHONWT, ZikLA4 7—K4
BXBLUL v v E—EORIR A% i B
NFDFHEEIT- 120 TORER, BELOFEH5
i, EESGEOFEYHRBNSE Y LEERT LD
KIEDERT -9 bR —HTBH EBbh-
120
SHOBHEEL T S ScHEBER B8LUL,
THRHEEBN TS, 2ESHGVP—EEEED LD
i, Ff, FARFICERREO—EBEROELIHK
REMZ BTSN EZEZLTH B,
BBIC, KRB 7-ERT — 4 13, MZEFEH
Bttt 7 e B B R ZE O EHRIAE R,
IR ERREL SIREEEZT - AR,
BfogrRLET,

25K

(1) P.W. Mc Donald, ASME paper 71 —GT—89

(2) J. D. Denton, ASME paper 82—G T—239
1982

(3} J. B. Bryce and M. R. Litchfield, ARC
CR NO. 1373 1977

(4) W. Van HOVE, ASME paper 83—GT—-119
1983

(6) fBHIEX, AN EE, ANEE, SMEFHBEMT
FERR4gG  TR—T709 1982

(6) K. C. Wang, J. Fluid Mech. vol. 48 part
2 397 — 404 1971

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/6H&E —



HE FEBRIEHMHBRFCHIEES I v ROHE

""(L/

1. XANX

TR BE 4 B LR R BR A (SHEAN2TAE D
WALLLE, mfifit 5 3y 2 2t THL L&
I I RA(LBHTR 774253397 2H5B
Wid=a—€7 3 v 7 REFENTNHS ) DBFE
BARZ LML TE 1D, mADOHBMBARND®
WEEFICEZ BIcW, 7747425 3w 7 XDWF
FEAFEE YT OREAFEE L TR BT, 5
EIfT->TW5, TDI¥, €53 57 ZALUANDE
fe, d475bb, #i €8 % PELTEof
BADA%LZ b nicemL, FEgcrTav s
b F— L EHATHREZED THW5E, TITAE,
INEDT 3y A 727 197 AOWHEDH L, H
2y —EVICBEETAEEMEAE S I v 7 XD
WFBIFE DB IRIT DV TR~ B,

2. BEMMAIZ7«1EIIVIRDOHAR
BEMER 7 74273 v 7 XOMEELT
&, LEEMNBREORHRAEEFEHEDO FTOE
b7 A FZRGRAT A R D BE DT a & 2 Fiko B
FEfT-> TV b COWIFIEREME, SiHE
MR RO SRE « MEMEI OB EEL 4+ 5
SRETH OB T, 20 5DFEMED SERE, Bk
RUMIICE 2 @TRICE 0 5 HRAEHEBEN)ICEEMR
KR4 3C Lick->T, 53 w2 2D—DD
RETH LM OBEREDOFE S>H>XDEAE S
AEERMEDTE 5120/ WBEHEAE RIS ST S
CEEHRNELTVS, LIi->T, TH3ED
| CHEBRISHRETHD, RAIKL->TiE, T
D73y XROEEBGE L TEAT S DT
bbb, BEINICE, R ADMEESEE R UK
&t (Hric, 2000 MPafx CODa— w74 v
REF T VR ) EBERE CEERS A
WSKEERE, Ty P VR, Ry bTAVRIF T
VX, 5GPa ¥ TOMEEHERRE)EDOBEFRDORE
HET-> T3, TNOHDOFER, MEFEEREICE

(HEFO594E10 A 22 HIFREZAT)

alE LSRR B /A 1%

W, BEREBIRIZ(ER L 712< THHEREED 98%
BREORFEREE TV 5, —7, FAKSEEREE
KIDOBERDOWFFETIE, B—SisNsEEED B0
FEARIfRICH A EE AL YIE LT Be Allp Oy
ZHWIZL, COBRSMAIEZRAVWSCLick->T
imila T &R DET L7 W BERE A DBIF IR I L
TWb, TNSDORREIIL, FRERBRED LD
Thy, SoIKERICY > TRIRENRIEE S
WL Z W EBDLNEY, Sk REMEIBSE
ORBHITLE LTREERLSDTH 5o X1 ITH

K1 ¥EFry P 7R

BRERET M L, 2lEHICH » b7 L X AR
TR Ky P TV REEERT,

7 SHE -S5O 107 2ELT,
REREHSNEYHP S 2 (BaREIva =
TIIEDOWTd, HEMBIDSHREZIT->TED,
58S T 1000 MPa 28X % 58 O BRIC
BRI, COREBT TICREIMRE TRHTFOER
DETEALEIN TS, PSZREZEDEC
AEmBERROKRELBVDT, H#Ry—-EY
FOBRBANDERIIEIRTH 5755, HERIIE

Download service for the GTSJ member of ID , via 216.73.216.204,702567/0717



GTSJ 12-47 1984

BTHERATSEH® A I, 54X, 7r—
Y, N7 )y ITIENDIGAIZAEETH B,

X5it, HPHEARBED/NUFT RS —E vigid
RLEZEDTENR VIR TD 5 BRHAIHMEL &
LT, 374274 FROMBEHEMDO K
W73y ZRADBEREGT> TV B, HrDa —
TA4XTIA %R ETI VIR, I—T4 1541
MICE 2R DHEMB B0 FEALICE - T,
KDa—-F 454 FOBWEEHEALST LR
<, L O&Efic, LbEkEoREEEIH TIER
T& b, B, 3 =T 4274 bEfiDE T I v
7 2EDEESILLI-6DIE, BOTERLEBNL
HHar bbb, 5% CoRFHEFBLAZSEDLL
HDBHRFC X %,

3. 77145319V DHHAEE DM

Bt DR

T35 A€ T7I v I REHNRI—-E/DLHN
SEERESEE LTHEHL TOL edbicid, 20
BEHE, HICSE TOBMAEHOEENE
BEThHb, LL, 7747853 v 7 2ADHEM
B OB AIES Fic >0 Tid, Bides s
EHUEROERTOREREN ] I SEEHiT
BZDOBTHB, CDIBMUFTIHEEDS 1500
CE TCOEREIAVKPTOMTDHES, 558D
5 X 75 & D BNRFRE B sEAE D I E S H DBAF E D
& EbiT, 79—, BT TEOEBNE
BORELBIC DO THHEEIT-> T3,
€73y 7 RADY Y — TEHOEHEET —
3, €539 I REHRY —EDESBEES
AR I RICERT 2858, BHD D TH b,
LDL, 25397220 TDLDLSHEHAER
T =7 3O TPIEL, FhE70T7— 5 DEFHEM
CHEBEDHE EDBE NV, €5 31972 Z2DY Y
—7REBRFHEE LT, BRORESPHABRA 2
Z FDEM ST ) - TRERE Y — T
HITH B0, HRY—-ErDLDEEEBEDD
DRI, 5ROV —THMEEDO T — 50
BETHDB, 51507 ) —7HIELBEETNER
3, OV —-7EERBIEBMENCHXTED T
INSWVWDT, ZOBEDLVHIE, OREDME
e @F v v 7 OMAURETH 3, YA TIE
M2DicRd & D BEEDHEBEAELI, D
B TRABRP OMUTONE B LEXMUETT

ez LD

BRACEERMIEA

FFER BUE

K2 5RO ) — 7HBRESEEX

Vit em A —FTsHIIL T3, 4, AR
FoomAaEELTE, RILTYAFEEOE T
w PEHO, EX7Y o TOBE, EYROF
BRI THIUTHRTHEHO EDAFETH 5,
CDLEHIBEBEARWVCEE 771253 w2y
RADY ) — TRHEDRIEZIT> T B0, ZEiLr
A #DEH NIRRT I v I R TE, BE
ORGP TIFEmD SBILT 5720, HLERSEH
SAVKEEC LT Y —7FHESPEIL TL
%o THEBILIEEICEBAWRADL SORREA
Z Y DEMDBENC L B D EEZ TV B3,
3ids ) —THBEBEE R T,
BWEEY, d78bb, 47 vEHIBOT
SBMEICIEES S - NiigsE o h, Thd
DF — 9 PEBORIHCEERTREDERILLT
Wbe LL, €73 v 7 ATREFARKT—4
ZDEDBPIENEDLD B, T DS DEN
K& S —NBIRMIHEIC LI WT EBEL,
BRALY 14 KDEH 4 2 v 0.017 ~ 0.003Hz ) #
F T, 1200 CLUN O RESRMT K IRE DK
TRBBONBNEVIIME L H B0, YT
D 4w T e ( Ak%E30 ~50Hz ) TR
Ty PPUVRBIETAFRET I v 7 ARBVT,
B S8 S — NS S, HHIC LA mE
DIE TSR S i@, K4 iT 4 S 555 K88
BearRd o COEBEITHIRD PR D DT AR
BTE3, 1, BRFEZEEL, RILTAFRE
5397 RBOBBEAHY, 1300CEF TOER
WHABRDO T 2EBE LK 5I1TRT,

Pl ED & 5 it sl Ehic, €73y
7 ZDOMMAERTIEEE L THAS N 2BERNE

Download service for the GTSJ Member of ID , via 216.73.216.204, 20257077021



GTSJ 12-47 1984

K3 507 ) — 7RIS

4 R RI AER (1R )

XI 4

DRIFECDVTd, /v F Fe—un@E(SENB),
ve7ar/)yFHECCN), avbrao—FY
—7:2—RXR7a0—=%(CSF ), AvFri—v
aY757F+v—HE(IF)BREDEBEDHED
HAEBROEBL T 5B, T, 70— a vk
(DT), #7nvhrFL g (DCB )L EIC
LB ENODDMEREDREEXTT-> T 5B, TD
ENORFEE (v) LIS HIEAKFRE(K))EDRED
Bk, VWhwWwBH Ky —v HIFRE, €539 720
FaxTFRld 2 LTRELEDTH B, UHTI
BELT I w7 ZRDK; — oMt %, 2250, Kih,
g —nth, 2oL ETRAEL, Ko
BILLEZFANTVB, I 5iT, GETO K — v il
MERL DO EH T TV 5,

7, BEE CVRE HRESSIXZER

geisk

X5 wEiBRsER

51500 CETORE &5 3w 7 X OMHEERK
UANEEZORIE, BS, BERIKHL EDRE
ICDOWTHHEEHED T B,

Bic, MMHIHEEIBRDOH B€5 Iy 7 Zth
DML RKE ( 100 #m LLF ) OIEREEER IR
D—DDHEE LT, BERHICE 3 HEEHEL,
BLE 50 pmBBEDED 5 WV IINEWD R B I
LT3,

4 F&o

DEichh <RI 754 7%53 9 7 X OHER
UBMAEEOFMEN L, €5 3 v 7 ARy —
ErRREICE G 2 RBHIHEORFICBT S 5D
TH, 5% DLIBHEDOEAFERD LT
AT MO TEMEHRY —CvHDEF 3 v 7
HBaBHRINEBDEEZ 5ND, LHETLEH
WrakgRETiE, I EDLS> BBlIAICTIL, S K% bHE
18 7IvIADRFEER SEINEEZ TN B,

X #&
(1) & - %, R0EGLAFERRSTRE (H
57 ) 149.

(2) F. Wakai i34 34, Proc. of the First
International Symposium on Ceramic
Components for Engine ( 1983 ) 279.

(3) M. Kawai i3> 44, ibid., ( 1983 ), 269.

(4) Y. Yamauchi 34 34, Proc. of the 27th
Japan Congress on Materials Reserch, Soc,
Materal Science, ( 1984 ) 235.

Download service for the GTSJ member of ID , via 216.73.216.204, 2025%%04.



\\-

Ay
LR

1. AN

ZE20[BATAA/SAE/ASME O Joint Pro-
pulsion Conference 2508F1594E6 H11H~ 6 A
13HD [, KEA NA ANy v F FREADF T
JVMarriott Inn TR, 7f-F - EHEHEE
T HRBICENTDT, FOARICDODVWTHES
5o

CORRIMEN/RTHD, AIAALSAEL
ASME 23384 U TIT8->T0 3 #EERIR D 23 T,
KEDOEHA%ASE LTEE]L O, oBickEn
NTH3, SEDOEETII61IC R3S Technical
S ession Ofth, Young Engiueers Mini-—
Session ¥ GE Enendale TR EDHEL
DT bNT, THiIED2VT, EELRME L
FRONIHPHTIEID 505 TORNEELITICHES
45, COBPADY Y vFF I3 b5BEEXBHHE
HRXATHEHICTE k4 HE TlEdH-72D3, K800
ADSME BT R EITIE > TO e,

2. Techinical Session
AREBOFETETH 2HMTHRXFEEI 3 B
ZELT wTVHDOREZETITEDONI, 3
RINTHRXDEDHIB008mE Bho12120, K
NNORG%EE-> TORIFETERNE Sht, £
DD, FEFELIz kY Ve YHBEREEEDD
D, 5P HEIKVBDPENILEVHSRELE
Riotco 1 DDREDOKRE X1F40~100 AA DAL
THo712D5, AZDSH-Tztw V3 TR
AL TURTENTHWE AR, ELVWHAICE
ADVISTIREBAH LI r—RbHBETH D,

g 520E AIAA/SAE/ASME Joint
Propulsion ConferencelcHELT

ANEEBETENW T K & —

32p, NASADZE, #EHEEAGROMEN, KEN
DREBZECHEEA — A oDBMbEL RS
Nz, ABADOEMEL TRI —0 v "D oK%
e TH, hE, BE»LOBME LS
< KEADOKYE, REFicahEA (#KHEE
FrEPLoTHBEABEN ) EE5bE THYDAD
BML TV, 198, BRAORME FZ10LEE
THoto COBMVEBINIFIOBICA S ~
DT LRATNT LTASMED EBEHZRY —E >
LEDHEL NI, FOLETIE, ZOH-1H
HERZHSMLTEBD, ThiCKE~NBEE, DL
HOBMEIEBELNUVDOAZEE V- BB
B
CDRBHIIMEERIRDOERE VD T ETREX

NIHXE ARy — & CBARMSES, oy o M
BSERE VS ICHNRTDH B0, T TRIRY

—EVBARICIR - TEEEx ED -, HRY —E
Bt w v 3 v i3ERK 1 OHKicRrdT Lo, 3

#®1 HRI-—CUVBEFRDOEy Vs v

2w 3:/3‘/
(ATAA)
*« ABP ( Air Breathing
Propulsion )
 Engine System 6
» Components 8
« Installation & 2

Integration )
* P & C ( Propellant and 2
Combustion )

2MERWSO0OATHO, THEFRIEI( 7 b (SAE)
WTITHONE ) EFFEABELEDT ETH- 12 * Engine System 3
D, KEDOEWNEED 1 DYRKEABKEHE (ASME)
DTV, HITETH 5 GE © PWA, Allison * Engine System 2
« Le S sS g - : . * Computational Fluid 4
BEDT I A—hADODBMENEL H- 1z Dynamics

& it 2.1

( IBf594E10 A 31 HERS 21T )

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



GTSJ 12-47 1984

FERPNL DOhDE v v a yESHEL THLER
ZloTWVb, CORBOFHERTHLAIAA B
2 Ti3 Air Breathing Propulsion B & L G,
T/VYDVRTLRBAT Ry va v, [EHER
BEELR, 79— EBRIKET Iy v a v
MR L DOBARER - 1ot v v a Y BSEDLILIZED,
R & RBERTRE A P - 7z Propellant and Com—

bustion BARODOt v ¥ 3 YHFENT, SAER
HBTRZ Yy RTALADEY Vg Y, ASME

BAGR TR DI IEAITEED £ o &~ a ¥ HBFEIC
Bz, FEELHET S E, ASME BIFRTH
BRETDtEy g B2 >4 1ML TEBY, B
RDOGTHIBAERE &V B, 1, FEFEIERGRSE
& L TIHERBDE v ¥ 3 YH5116 & - 1255,
SRlFZENBELXVDZHLE N v v g VK
STVEDHEEHED 1 DTH b,
REINTHXDMERZES 12DIT, HAY—
B BROBXEELNBINCHEHT S EK2D

#*2 WMXEFEENHE

Enginel Air—| £ ®
KR | H, F|NASA craft | i | &3t

Maker |Maker | Maker
ABP | 9 4| 14|30 12 8 | 77
P&C| 7 0 2 1 1 1 12
SAE| 1 3 8 0 0| 14
ASME| 9 3 8 3 1 71 31
Gat |26 | 10 | 26 | 42 | 14| 16 | 134

oLt B, kLT BHE, T I A-HPK
FRARFREDHRNZODIIMARTH S A, NASA
PHEAE A -HBEREOREIZLE Aot Air
Breathing Propulsion B Tid, = v, B
AKX —HPNASA »oDORENEL, HERFT
DEZWASME BARTIE, NASADKEDNSDH
KOHEILD, B8, ARAORRIZLEDKI0%
ED, HEA4ASH M, R oth, BNK24,
ZOM 1 BHB 2T ETH -1z, MXDOHEIL, K
EN#EETHET &, BEMSBHITICE (A4~
2~3HRDODEETHRDSND ), FEREORID Hs
B EREDHRAICKED EBOLN SN, 4HTL
bARAFLEEFS>TVHBOEDONHBKE PE Y
7 AL DO EF S B OmEmAEF - T3

(A

R M

il
cu

L IHIIBEZ 12, X DORIMIZEHEDOHESYHicit
BEE LIE-TB859, AN0RKETIHICH

RTRATR > T ZAZLRont, F1
REBEZWNO DB —RELDANEZ TS, &
NIEHERABE Y v a YD LT 0, FEHFAIME
SNEr-1tcbDbh E0EEBbLNSB,
(Z Yy v RFLcHdT53HX)
TV YRT AICT BEgwd LT IRIE
BRI = ¥ v DRIFICBIEL T, ZOBRAE
PRy V2= IDRENKEPPWA, GEZiT
KoTHINTWB, $1, =Y V/ERICEY
SHFE LT, ZOREMEEHL1HICEZ S
TV 5, JaERRERERE, FEEERAOT Y VUK
OB NAS AICEDITEHLR TS, Th
FEEANY PRI O EEI)KENTREINT
WaBbLNEBOLNED, ZOHELT Kl

<

REMOTE AUGMENTED LIFT SYSTEM (B) TANDEM FAN SYSTEM

(C) EJECTOR SYSTEM (D} DEFLECTED THRUST SYSTEM

KEREERERE, TEEME(STOVL ) KA
v Y (AIAA 84 —1401)

X 1.

TELIRERNEL SN TS, WTHOER
bHERAN R DIREIEE S HA TV 50, BENE
95 1DICFNITIA T, (ABIICY — KIEfER%E
B9 5, BI2FNEF 7 » » O&hd S EHE
waIHBER Clzt¥rsER D)7 >0
MiExmaIE2ERLTENEZEZL SNTV S,

( BEHRBFRDOIMX)

HEfE#Ps — v Z0 s — FEEEIE TR, L
RS D R%ET, ABRERZ-7NASAD
MXPE} U /HLP Y — B vEHROFE, =®
BROGGX(GE) L EMNH 705 ASMEDHE
BRAR Y — & LG ICEND LH, BiEK
DBREDTEEFEDHE, Lrl, 15—
WAL T, BEEA 7=, SHTHED

Download service for the GTSJ member of ID , via 216.73.216.204, 202997/04.



GTSJ 12-47 1984

Yaw I VR A VTF— 05 R hHEEKS
Nz, 7= bicBIL T BIEDOEH) D
) b oL ST HNTHRES N TV 5,
2D 7 RIVDESHRZR 5 & b Y 73— S DI F
BINBBEEFERDH 10 £, BAITFEBICTH
Mo THWEEEY — KRy 7Ty /ICBEEL
f2EF 7 DTS GE, PWA, RR, Allison%
DL /I A =R E>THEIN TV,
(BRI RRE L 723w )

TV EERE DREER - TR E LT,
FI8 CEHIN/ FAMDRITREB O R,
Douglas & GEic kY, F 15 ic#E#HIniF
100 EMD ( Engine Model Derivative) DR
TRERFERMNA SAlIc LD RRI N, F12,
BEARGTEBBICEL T uds 57150, BkE x
v v EDRETTHDRE~ND D A A %
L7z Boeing D HLRESI N1,

(TR D MHMTICBE T 5553 )

BT D RO BB T Db KB LT, TD
RHRTHASMED 4> DHEMNT+ » &~ a ~ D,
Bty ¥a DR THRAEAOKERTZR->7cbD
BEHIC W, EITFEELTE, 1 v7—-7%
SED 5 — FNEBANDORNERELE T V¥ v VG
Pz & DIERGVERENT FEETRIT L 7o OB » 72
fh, HRIPBBESRARNP T 7/ — 2 M EBOFHREN
IR WA IR L 12N — S HEEXP
TN~ S HREXZE - TRz EA T %
boMEL Ao, —FIE LT, K 2T Allison
D Rhie HROEFEHEDA ¥R 7 DNTD RN %

{(b) Computation

(a) Measurement

K2. 450D v259 FEETSf (AIAA
84 — 1296 )

RO R

WAIIEN — S TRROIEROF (Va5 K
HIDFEST M) 2 FERIER E B L TR0,
HEIREO—HZRL TV S, TOL D ICEMEENT
D ODRREERLETHD, 5% b COEDH
XDLEPEZS 6DEEZL HN5,

3. Young Engineers Mini Session

CDOLFEDBAMESD, #FED Technical
Session& (35lic, F2HHDOK, FHTH»S
Young Engineers Mini Session& W HET 2
DD ¥ g YOI, THIEFEMRELELT
RBOBROVEDAEEZNRICREOMEES X,
MEZIHLHETEHHDT, BEORKDES
RIDEERT (15~20530461) TEAEITE-> T 3D
N E VS IEDRERBEXTITRON I, F 1,
HOANEDERE VS T & TRIAEL—-A—AD
RRICERZRN, RREOKD ICIREILLS
ATz,

SHED+ y v 3 Y3 Turbine Engine Tech-
nology & Engine— Airframe Integration @ 2
DTHEINC IIRPERFEOFBRBEN T SO0 5
ARSI NI S DFE TREA Th - 7ch, HIEMR
PriiSsm X OPICEARFZD Y ¥ a Y THFRITHE
R332 RBEICEDOGVRXORZT S,

4 GEIBRF

Technical Session MHEEINTVA5[%
N->T, BETHEHTNVICGENET AILH S
GE @ Evendale LD THHE%NEINT,
CoORZEIFHOHIET 3 HiH 1 [BIS0AEE OH
BTITS N7 Evendale LIBIIGE Dth T =
YF a2ty YMNOLynn T EHICAircraft
Engine Business Group ICEL, FickBoD Y
=y P Y ORI ®W(EEZHEHYL TV ILE
Thbo SRIORETRI V= v b x v /E8g,
BET Y /OMMTEHERERET v Vv DI,
EELIGWRERAN S N

Viw bV UEYMEIIGETINE TICH
BENfcVzy by I rE—HITED, BRL
ThbbDTHbB, GE (T 1940 ERDOFIDITHE
E®D Frank Whittle BlOZHC K A2 v D%
GE 1 —ADZHTHRIEL TLIK, 40ER TR 31,
J 33 F 8oMkpaSIC BB X v 7z J 47, S0EMITIE
F104 HD J79%T64, TS8R EHATHUE LA
DENT VY Y PEFE I, 60EMRITIITF39%

Download service for the GTSJ Member of ID , via 216.73.216.204, 202507



GTSJ 12-47 1984

SSTH®DGE 4, 10ERLIETIEICF 6, CFM56
PF404 FHREMADTERAINATNEZ VY
ARG EIRE, Vv by I UBRONTU
X, BicttRO—F G RE LI TNED, £
NoAEDIBREARICHAEZZO TS E, K
HTEBPDOEAICEHMINSEBODL 1,

BARx v v Oy ITHicE, HBEGEMX %
HEWTW3, BT767 A 3I0HDT Y ThHH
CF 6 —80®{AEISNECMA L D &FERART v ¥
YTCHBCFMEDREMMHAT Vv, F
189 F20lHDx Y ThHBF 404 9F14, F16
HoRExL >y Y yDF 110 75 & KEDO KT8tk
BH Y yBsmn<Tsh, EEETE 20
T v Yy OEEFHES T — 7 EBRE A Rd

R M i

BLENBTEI, TOM, BANRXDSEAERE
& Evendale TEN LD LBENAEZAIDH B
Peebles DA ORHEZ S foo — MR
HED THERFD 1%, THDOIT L =ik >0 T
LORETEUL-7205 ZHTHGEDEHD
BAERDHEETEZEHDTH- 10,

5 X&&

#20[0] Joint Propulsion ConferenceiC W\ T
B3l 120 EHOHBIPCERBENOREICLD,
EBICHABERZIENTEDL -1 L 68455 L
EZBH0, RBOFHAKIEEI DL GRUTHE
FHEENTH B, B, KkEIDOFE21[E Confe-
renceZBRFI0ETHA Y 7 anv=7MHE~ b —
LTH»NBZEDT ETH 5,

| mEaEs |

B8 W0 o
5
aﬂ

=

K

REINEY - RKEREES

“4 — FEBICBE ARED N E Yy 7 X7
v 27 L4t BB EMBARIC K B N A N IVERER

BHM60FE2ATH (K) ~88 (&)

D BhERies (RS FRAEXIEDO ALAE )
1 £H 20,000 4

- BBfn60E2 A4 B (A
Dy — KRGS T BNEEES | AR
T 113 HEHEXFEXAEA 6 — 3 —26

Tel ( 03 ) 944 — 6501 (£t)
O —FBRBRNBEVEETED,

e~ H 40,000 [

(HARTIZEHKRA )

Download service for the GTSJ Mmember of ID , via 216.73.216.204, 2025707@2 “—



GTSJ 12-47 1984

SSTH®DGE 4, 10ERLIETIEICF 6, CFM56
PF404 FHREMADTERAINATNEZ VY
ARG EIRE, Vv by I UBRONTU
X, BicttRO—F G RE LI TNED, £
NoAEDIBREARICHAEZZO TS E, K
HTEBPDOEAICEHMINSEBODL 1,

BARx v v Oy ITHicE, HBEGEMX %
HEWTW3, BT767 A 3I0HDT Y ThHH
CF 6 —80®{AEISNECMA L D &FERART v ¥
YTCHBCFMEDREMMHAT Vv, F
189 F20lHDx Y ThHBF 404 9F14, F16
HoRExL >y Y yDF 110 75 & KEDO KT8tk
BH Y yBsmn<Tsh, EEETE 20
T v Yy OEEFHES T — 7 EBRE A Rd

R M i

BLENBTEI, TOM, BANRXDSEAERE
& Evendale TEN LD LBENAEZAIDH B
Peebles DA ORHEZ S foo — MR
HED THERFD 1%, THDOIT L =ik >0 T
LORETEUL-7205 ZHTHGEDEHD
BAERDHEETEZEHDTH- 10,

5 X&&

#20[0] Joint Propulsion ConferenceiC W\ T
B3l 120 EHOHBIPCERBENOREICLD,
EBICHABERZIENTEDL -1 L 68455 L
EZBH0, RBOFHAKIEEI DL GRUTHE
FHEENTH B, B, KkEIDOFE21[E Confe-
renceZBRFI0ETHA Y 7 anv=7MHE~ b —
LTH»NBZEDT ETH 5,

| mEaEs |

B8 W0 o
5
aﬂ

=

K

REINEY - RKEREES

“4 — FEBICBE ARED N E Yy 7 X7
v 27 L4t BB EMBARIC K B N A N IVERER

BHM60FE2ATH (K) ~88 (&)

D BhERies (RS FRAEXIEDO ALAE )
1 £H 20,000 4

- BBfn60E2 A4 B (A
Dy — KRGS T BNEEES | AR
T 113 HEHEXFEXAEA 6 — 3 —26

Tel ( 03 ) 944 — 6501 (£t)
O —FBRBRNBEVEETED,

e~ H 40,000 [

(HARTIZEHKRA )

Download service for the GTSJ Mmember of ID , via 216.73.216.204, 2025707@2 “—



1. XAHE

B, AR5 —EVIIAER, AxArF-0O
BRI BT REIT W, SRR - ZRMEDFENT
bbH, MATHESNAF RS - VIZHEHEM
DIEERBHD 100kw 7 53 ZAD/PNIHF R4 — &
Yo, BEMAXRBEAD 100 MW 7 5 X DKEY
HRY—EVETEEERETH 5,

W TR, BEERPCIAINVF-SFCTREA DA
RICHETEX 3hEBAR /- VOHBEDE
L, 5MWZ 52D SB30, 13MW 7 5 2D
SB60BLTP16MW 7 52D SB90 2HHH
CWIC K DBEAFL, ®WE B LTE I, ok
U 25MW2Z 72MDSB120 #x % — & v DEHE
KEF UL, TNICEDHESBYY) —XARY
—EVIE5MWhHS 25 MW D H#EF A H /3 —
TXA2LITIED, BMEDOEE = — XITHIEL 72
SRR DO A AR REIC 7S - 12,

PITF, SB120 2% —EvORMEABNT 5,
2. AHEEIUEHE

#F1I1TSB120 #2494 —EcvOEEZEZTER
To AHRY—EE, BST FITHRETT
Lz, @HRED SB60 x4y — v AHEHAMIC
3, ARANCESERr -7 5 7L, »ORE
EERBHE M E LC280 5 1 #hiiEEic Licbo
THD, RICRTLHOKELDBEEAFT 5,
1) #3313 31 % (1SO Base ) L2tz H A

2 —EVICPLET E5EVHEEF LTV 5,
2) _Er—v v, @y v/Ro—45, BHR
ARATACEITLD, BV EHEK LK
DBHEML STV B,
3) BERMREES, KEQEEr — v v 7oA
kD, BMITORS « RBROBBEETH 5,
4) BEABRERE TRy -0 ESICEE L
TWA78, STHEOHBAHER/DISNDT,

(BEA 59 £ 10 A 20 BIRMSZAT)

=# SB 120

#Hoe B
i >t

0

koS Pl

A oY) - HREGLERRITBRENTE L 728
BESS A ZE TEX 5, X NOx EHE A DK XIF
HLOEHFEE S BESICHITTE 5,

5) HEMMBIIAIERED S b BRHHE T TR
AHRALTBY, [UEDBEALL BB XU
DEMAFICBWTEBLZHAE LT, 4 -V
AOBE—EDEIEAA[REE LTV 5, Alb,
RO AEFETY — VT R BEAS R
DL EMTE, HEEOIGREEZZRB I 555
i, BAAMICE O TSRO BV EO]IY
PR TE 5,

6) "E—=Ta—F4RELT, REPBIOESE
RICRA SN5 KD, #Em, f#Emicts

SR SN T B,
*®1 FE#Erx
£ 7V SB120
K BBEBARR 1 2 v
1 #h5X
HHaE (1SO)
s KW | 24280 ( ZZSME54#E )
HEEE  Kd/M| 2774
BES A2 E ke/s | 105.3
B E T | 474
O] 8z #  rpm | 5070
R L s 16 B
y—-—Ev #hik 4B
¥ 11m (L) X4.9m (W) x
6.8m (H)
H NS EFR
HE) v 27 L BEHHUIT « — €
b VAV
3 RE

X1ic, [LBB LUOREHEAESH, K2
BoARETE R, AIEHERAEHEICLD,
IREFR TS A B L OB B i i B 1) A EHE

Download. service for the GTSJ Member of ID , via 216.73.216.204, 202570_7/94:.3 _—



GTSJ 12-47 1984 HrE GBS

2—-¥r AORAEE : 1000C %8 10C
7 o 3t CREEER (18ug, 3000) cew—- mE 30T
RN
—————— REAMERE ~ 100
o //
N
@& £ /
~ /
30000 = 90l /
/flié = r
/
3400 el ,
/ x /
400 R sl N L]
7
\\ = &
p X 1O 3300 B btttk Rty
T/
v 70
\ \ / —_ 0 5 10 15 20
25000 20¢ Y 4 3200
~ \ ‘\/ 2gfc N = \
3 S ] 5000
= 10C] \ \/ /\ g 3 §
\ N - = -
. 3100 s
< Ot\‘\\/ /‘ g Z
- oy A * 4000
= WYL/ L © *
= \\ ] Ay 3000 2 q
i~ =
g /\% h 10T R - ™
20000 \YARY = # 300
= KL/ -
= ~ ’/ «
S G == 2000 =
® //ﬁ \/ « 0 5 10 15 20
////\ << £ 550 y |
i ] e
1A~ T « o AT
N = P L] r
\\ X 450 z /
/ ™~ : 17 BETT: TR LA
S~ R .
1500 £ 2700 w400 - .
b //
e
350 P
30

20 10 0 ~10 -20 0 5 10 15 20
ERRAELE (LF) REMSHH L (W)

M1 Simds & UrREHEAERME ( FHEiE ) X2 oy (GHEiE)

!

g1l

A EEFEERL, DIROROBAEINDSTE %, 3ic, SB120 #ix% — & v O KiEX%E
. % & R

T i
AN o= )
o A R T ae B ric?
B9 3
—
! 1 I ==I2 === L
R | | ]
— i

]

K3 SB120#z%— vt vivKimEN

Download service for the GTSJ Member of 1D, via 216.73.216.204, e oy



GTSJ 12-47 1984

4—1 -2 M-I, ERE
BGA, TS, - vk, - v S
ICHEEN, RAEEHT7 SV IV TRIUVMNESGESH
T—KEE T3, ZDIbEEREICS O X
NAEFEETANB LU — VA, NmEER
rHEd Edtic, REAERTAIAAr—v v 7%
BYA_Ey— vV IBEEE-TWS, X,
Mg — v v S OBEEMIC I IR SR IEEEE D

FFoNTWB, —FER ARy — v v 713,

[EREREBAR & & — E v HESBIO 7 Fr TR L
KXFHINTWS, EHEASRREEES L,
BMIEIRICL B3 — v Vv IDMTR Y — © VIS H
THRING &L LT3,

RN — v v 7 RRSF OB 1L KESEE T
Wr— v I oNERmTERH SN, BMEiREE
HLREVWEHS5BEL TS, - YRy — v
VIR EBRIC LD SR AP oERKRL, D%
SUTTHEIL, BEODLLEVEEE L TW5,
4—-2 n—-%5- o—4—3EMEKE s —
vl Aa N L T—&KickEsh, o0V
—FNEHZLE—DDR T X MIZTXRINATY
5o TDu—%—3EH HENT VX, Ky b
N vREVWSTEEIRKD, tRNTvRDE
Nfico—y—Lili->TW3,

4—-3 ZLAHE s-EVOFE1EREBHREICT
EHEPEAIN TV S, #H1 BERITZ, BAD
shBEOEHOA 4 — MEAMBRAL, F1BRHBHHEIC
3, PE—-AFESERIATHS, INO6DZTEE
B3 SB60 OEIETHWEFEELEILESH T
5o

4—4 BT L2TOWMZLES, REITHLT
BEWMEDBOWF 4 T 4 v I3y FRIEWSZ AR
LTW3, X, 4 -t VROMZREEZZ 5XHE
BAED & #olilic & - CEERIC L D& LD
HEURROWEEE LTV,

4—5 WMEE ARBEIRGIERKT, S

HRERAEN

=y 7oL 6N TEBD, Fk R
FOBEIITISZ 5, X, BEESRTHEOHIRD
WODT, Eho) —HRA2GLESRERRNCE
LIRSS 2B T X %o

4—-6 wE - EVAICRB INSHES
W3, MEEREZN L TARy - L
mahseE, FTEBmRY S, s-=v %
&, BEZEEEDOM, FMHMEBmE 7, [E
FREEm =y &, BEEmT vy EHa Y
7 PCEEINTWS, iy ¥ 7 b OER
HICEBEIN TV 5,

4-71 HIAEE HZ & — v OHIHESE R,
V= v ZHIH%E, BRERFHAEEL LUAE
AREEEE TR I TV 5,

V=l VZHIHEERI RS — €V ELEHD
WEICHHTRES - BILIEEIHDT, 7vss
2 ITNY = VY —EFRAL TS,

BEIRHIEEBIL, Xy —-EVOREHILOLH
s TORBEAHHT 26D THb, Vv
F7—FH® 43027 EFANFA2HALTSH
D, HEFEOMICEGIE, RS, A
H, HKEEHAS LU EREEIE S V- 12K
Z  DFBEITIES T EDTEETH 5,

AEHRGEEE E®RKG L OE LRI, [
RIS CTHEALZHIEH L TLeliR#HB L U8
IEZ21T18 5, X, AMEERRICE, SEREB &
UEAAEMICIEUT, 4 — v ADBESHEM
T8 B LD ICBOARE, HIb aj M AHIH
T H5IEDTRETD b, AlfHIC K D IAH 7B
Ty —EVHTRBEEZG{RDOTENTE,
O ROWEEREIN DS TIREE 15 5,

5. ¥ & &

LIk, SB120 2% —EVvOBEEZ BN,
A SB120 Ry — €V EFMTHE O R
A 7%2%MLTHBY, AEERIIEF61 FFEDOF
ETH b,

Download service for the GTSJ Member of ID , via 216.73.216.204, 2025@0@5 -



NWNUTZTIVe SxFXPY— ¢ & —KiBk
\\jﬁﬂﬁﬁi/J o U & — KBS R

1. [FL®IC

i, BHE$ERHI ¥ Y YO - BRELD
leh g —F@BH vy IrBEmL TS, Ll
F—REBT YL, EERER & SRR
DIEETH B IO TR EBBRIRDOEBLNS T
VI VRERFIAL Y, TV YV OEHE v
7 ER L UNEROBHREEEREST S L, o
BB LUOREHORE IE/NT B, —HHOA
fif - EEEAEBEHR L TREBORBBE L EET 5
& vy SRR LEVIT S W E TS B,
LB COMEERERNICHRT 2 HEELT
S —EVEBMNAE(NYT TN Dt A Y
—, DFVG &HE) OREHERSEMR L L Tt
RTHHTERIL LT, TDVG ¥ — KB A
LHDONF vy NRAT YU VELTERZDS
% 6D22 B Fo—¥rTyY o ckEEL, 834F
10D SHKED S v THICE#H LT3, ZD4
YIHEE, HEMEBEAMY LEE L THE T
FEREL TV B, '

Y24
AP

S ANA—

“EAPETEN B R fHh E

2. BEHLIUHIER

& —bvo—s AORKEFICISHOFE / X
WN—V%BETHHRATHERENL L, K1
IZh v bETI, 21THEER T, VG BB
CEROTER S SRR BB OB EZOT EE
ALEREAR 87, ~N— vl 3FRmmZ %
BERLI., CORMBEIHEKARENICELE R 5

X1 VG¥—FBHREH Y bETFNV

& ) R
fa £
2 ¥ y :" P <
& f—t— ‘
Qﬂlﬂ — O U4

N IRTY T

7\|~"//\'
737k

2 VG ¥ — R BEEREE

(FEFI 59 4 10 A 26 HIFRSA)

Download service for the GTSJ member of ID , via 216.73.216.204, 2025%@/04.



GTSJ 12-47 1984

X MNHEESZY, HxE2Y -0 794 5Lt

HEMWIEN EDOEEBRO I VY T 4 Y IE
R ICHRD THEND 5, N— Ve L /Y-
SH Y AL TRV TRAMD B8 & LT
O IFEEICLD, 28FO~N— YEEZM 4
DB OREEICRIECH—ITEETE Y FLT
WML TAZ EDARETH S, H-T, 4 —EVE
RBEIVPY - vo—9DRAMICHES LN —
VEED/N T Y F A2 IP L TE 5,

VIN—R R A TENLT—HED ) ¥ TicEY
CHEfE LI, VY TRAMEDY) v X7 Y YT L
21BE) T L9 FE— P TEF LIS

EXEHRE RS I3 IR - BB CTIEEI T 57D R T
A7 EF Iy 7REL, LN—, ) VIXTY
YIREE A v FEBL, YE-PEIRTFVILR
i Rl O pl

AL
TN

X3 VG —RlEREN

X 3iCAR VG ¥ — KRB OHIEHZHK AR T

TOFax—4id, TR MEEFEELAEELTE
FAKEL, 22 b vEREE L 3 BEEIC/E
b, COTI7/Fax—FEF 2OV LV /AN
ST ORBEBATIEEL, / AWR—-VHI VIV
HEEAMICHE->T, oL ULDEEINTHE
ICHIES 5,

7 —t B E

3 t e

3.1 9 —E Utk K4, 5icy —E V%
RERT, ¥ —EVhRIE , I — YRHE (L
T Fn &) EH 4 K27 7 7RICK>TEA

R—y
10— WA KIUTSURE
25%
< 08 iiRI
2 2.0
g 08
£ o7k °
=
=
L 10% . . =
0.6 /’;\»i‘,ﬁ,ﬁli ulF—Era—5 HRRE
o5l co F—EUEBRMARE
|- | L ! i | J
0 04 05 06 07 08 09
EE L u/co

K4 s —vrehEREELT

ire
. 2.0
M3 09
R %
% £ oogf RIS
NS HAKIYT IR
D E |
T 5 ¢ 2.5%
a2 62
=~ 0.6 %
=
0.5
L | { | ! |
0 20 40 60 80 100

J AR EE Fy(%)
K5 #—-—bEv$h®RE/ XX —VEE

T3, Fnz2bs{4d3L5 - VHhRMETT
5018, Y4 K7V 7 5 VAMLoDHRRBHAED
BAxicERL, Bicyo—Ny— v E T3
1D THb, oTHA N2 YT 5 v RIIHEE L
MBISR/MEE L, MIAZDERbRE/NCI S
KOMWMIEE L,

3.2 TuTUMEE HIROKIERET S
EILE>TAHRVG ¥ — BB —FEHOBBRE T
=DDRERIEBEY - VYREAFRFOBRBEEL 5,
LD VG ¥ — RaaE e L0 TREERELILE, 6
SEESID 6D22 B 7 4 —€T VI VTS
Lize T2 v OfEBIKAEICE: b L7 3D
s—EVRBEHEBHICGRIC ENTE, HeE
o= TRV O fele AN AP A

K6ice >y pge RT7icay7 by 4OfE

Download service for the GTSJ member of ID , via 216.73.216.204, 202507/&17 -



GTSJ 12-47 1984

FRAE R, T VY VOBESAMETE Fn %
BMNC LIRAZES B LA EL T vy
R EZEX -7, & 7@ ESEAETE Fn % difd
BEICL, STl Fn 2&EKiIC L THRE - H
Nem b L7, BICH5AFHRTIE Fo Z2&KIC
LTz vy VIRHEG R v © v 1B A2 R O LIRE
ERE LI UL oAy —Rildfhx v v

J AR — B

s/
__110p
£
2 100
NI
gol
SEx
6022T1 (VG ¥ —H T )
1000(
=
E 800
R 600fF
B
IR
0
£ 400l Pre
/// 6D22T
- (g —gxr o)
200F -~
L [ | | : !
1200 1600 2000
zvyviEE (rpm)
X6 xvvrise
o Xr~— B
A 2
R
t
X
Pe]

) 0.2 0.4 06
fidtin SRR ULV
K7 avFvrveoy<y 7

HERAES

X LT, A, mARbvsicHAL,
RARMVIERRT VY VEEM AT - T,
3.3 EiTHSE Ay, #HEH
FTosic> 0T hrvs RS I2EETHS
DT, BIRBICHEHERD F VYD - TE
B CXAMTH S, K8 ICHBHFE TOEIK
MEEERAME R Y —KELHEL TR,
BEBOGHEBR COERHBENEL, £ 7
=z VVEHOGEY, FERRBNSRNI0%EEE L

LB RIS EE (%)
0 20 40 60 80 100

B | T HE

60227 % , : :
iy INFEN 3 [22] 204 (3546

602271 ¥ | 38.8km/h

: 184
(VG5 —#) 4z |

3 158

GEERIB T AR LS v (GVW20+ )
FIRIERIR (K 11.8km, BRI HAB8%)

8 BIRASRER

1000

FrRIE
800 — VGi#—FE

T fEREs —XE
600

400

WBEESH PL  (unllg)

200

BN o
X
& — v BNt (rpm) Oh

2500

2000

vy UvEE Ne (rpm)
o
o
O
~N

1000 .

500*

0 10 20
Bl (sec)

B9 S s i b

7o —AETREZRBZRAETH 72, Ml F
YB3 ETORMENEN Z R T, WERB s — KEE
L O B DB R < NEMERED K ik

Download service for the GTSJ Member of ID , via 216.73.216.204, 26256804—



GTSJ 12-47 1984

L7
4. (S - WAM

VG EXEIHEHE R OTAK - MEDREIIEBRD
b7y o T, WRE, BESHEFAIL, ThEY
a2 b— b LcBKIERBREE TE 8- 70
ISR B BT AMED B BTEIR - IS ERET
Xt TYOV/BETREEE-FRA - 417
WUIHARER, E— bV =07y 7BBEEZB R
WREIEEDOR W 2R LT,

Fh b7y 7iICEE L, BERMA - EEERIK
MAREBAERKL, & VG — KBBEoEHN

- A Z TR L1,

5. HHOHIC

VG ¥ — K@, —Eos —Faigc
YO VBEDIRBIEWERICOI - Ty F /X
HBTENTRETD B, THRFERD Y — KBS
BTEHARARERCETHD, 5HO5 —K#
s D—o>DHBEZREE LD ELHER LTV S,
Lh 5 IBEHE DR E - T v bo=
7 ZEAREROIGASZIC X - T, BICZOREN
EhINdLHIE/MRLTOEIZND,

HERES

W2SEMEEHRICHT IHER

A B . BM60&E2 A158 (&)
E B AHBRELERT S
EmEHE 1,000” (4EL5)
HLAALE T 105
M X HE 1 — 18— 2 fiZE LMt
BAMZEFHESR Tel ( 03 ) 501 — 0463
KMEEHHRELTRRARES
R % &£ =ZFETEM/IMEIHELOILTHE
A B BM60E2 A148 (K) 13:00~17 : 00
B UAHASK T 105
BRI XEE 1 —18— 2 HiZe Lt

HAMZEFHES Tel ( 03 ) 501 — 0463

¥ 70 s Az oMBFMEERMEFHEERET BMLEETIV, .

Download service for the GTSJ Member of 1D, via 216.73.216.204, 2025707/(@.9 T



GTSJ 12-47 1984

L7
4. (S - WAM

VG EXEIHEHE R OTAK - MEDREIIEBRD
b7y o T, WRE, BESHEFAIL, ThEY
a2 b— b LcBKIERBREE TE 8- 70
ISR B BT AMED B BTEIR - IS ERET
Xt TYOV/BETREEE-FRA - 417
WUIHARER, E— bV =07y 7BBEEZB R
WREIEEDOR W 2R LT,

Fh b7y 7iICEE L, BERMA - EEERIK
MAREBAERKL, & VG — KBBEoEHN

- A Z TR L1,

5. HHOHIC

VG ¥ — K@, —Eos —Faigc
YO VBEDIRBIEWERICOI - Ty F /X
HBTENTRETD B, THRFERD Y — KBS
BTEHARARERCETHD, 5HO5 —K#
s D—o>DHBEZREE LD ELHER LTV S,
Lh 5 IBEHE DR E - T v bo=
7 ZEAREROIGASZIC X - T, BICZOREN
EhINdLHIE/MRLTOEIZND,

HERES

W2SEMEEHRICHT IHER

A B . BM60&E2 A158 (&)
E B AHBRELERT S
EmEHE 1,000” (4EL5)
HLAALE T 105
M X HE 1 — 18— 2 fiZE LMt
BAMZEFHESR Tel ( 03 ) 501 — 0463
KMEEHHRELTRRARES
R % &£ =ZFETEM/IMEIHELOILTHE
A B BM60E2 A148 (K) 13:00~17 : 00
B UAHASK T 105
BRI XEE 1 —18— 2 HiZe Lt

HAMZEFHES Tel ( 03 ) 501 — 0463

¥ 70 s Az oMBFMEERMEFHEERET BMLEETIV, .

Download service for the GTSJ Member of 1D, via 216.73.216.204, 2025707/(@.9 T



ﬁfé e

EIR A B U - B4, FLhc#iv 2SR
XDOEFONLHNENSD, 1983 FEEBEH R 5 —
EYRBRARLVEINEZ N D25 EDESED, &5
BPAATRLENE S TH B, BEMALDUEDPS AT
b, TOBERBFACHBAET I LS H, ANVT
EPE2LE 0I5 b0TIREL, 2BEEOHED LD
BB SEMAXOBRB A BB LET, $72,
EMFERDCRZ LAY DFLF~NOBIRES, 2
BREWT 3 TY,

ASTHE, HISTOABF—KICHKES, RILLASE
DRETHELBIRE SN HORKICHES BV
Lico R —EVORBHICHBAROBI T 5
NI FHLADBIFITIE, WOEHHOWVEIERKRE S,

%5 7T RiCEHR BT TRsH -5 4l K53
BEZ, EZODTHFEERDID, 20BiTHhhi 62
DHEBEONFICRBEPLELERLELDOHBEP -1, T
NoZERFEEBLTCRBICES BT 5 &0, RE
ZESTHY LFoh, ABTRZ20E 1RBELT,
FIRIERICYHO ARSIk L CIE X, “ #HIH

N SN SN S\ SN ST AT S\ S ST SRS SN SN - SN S\ M0 SN AT A1 S SN

DML " & U THRSMICBE L /2o S®BMAE ST
T, OBBICOWTHHNT ELIIC LTz,

B DHR Y — v OERBEIICEISD, TR —
E VBT ABBOBBEMRS L TETWE T Lich
AA, BAR] I SEEE, 1 SOBRKBOEEDHRIC
DWTHNEIT> T, BHBE WS DI, EFIHES
h, MRAEOZ{DBERELEHL, KRNEHTE - K
FETH >CEICED, FOBOWAHALEWEESTX
TBbDEEZOND, RBEDH 4T, BAREKD
BRRE7SRIAE, TR S BEREBERR U B
iZxdd 532 v v 3EEBHMETEL TEEBEVL
VAR

¥EY T, FREPELBHEDD I 2y -y
a vEERDPD, BHRRELSBETLTSb-LbE
BERHERL TS, REOEHRICE D RICIDE
ERN 3 BOWELEDOREIC, REXBELO—FIZH
DHATITSMETY, RERNVOEIEE - &R
EDBTEEBENT ZRETT,

FHARTE)

-~ y v -

E ¥ B £ &

LDk, BLVWZ b, AFRFEREVWHOL o 1ES5 9FD, bbb T TREHACLIS>ELT
WET, FEDZ LMD, 1 2ARAD E—EXIRYEH KE L TERDDTTH, (FOHFRTIRD B
WD, 1 2AKELEWGEFA LD TF)EGES7va7 valBOMK—ERAE L5 R
NUET BITE2~37A, 15 50 FTh L LAEDFTEOMEHEEY Lissi b, BE OBRBILBEHLA T,
DREIEDT, 7 EWHHEI1H, 18, 17A2XBEFE T DTL: 5o FELAFEOFTEKL

Ik, EEEEHLAE, BELCY, LEMENE SRRBORTORMILL T, LTORNL

hiE\ Db d LI ER Ao

2T, FOLBZBICOWTTTH, SEEIRTYDODIL, HxrEEEDLRTNET, 8 AL
FEAGEEINE R IED Lzl 25, TBALTEXEINTRIEDITFEMI B TETHN oW, i
FEERUABTER IO 2L LTED F35, S5FERIER LELOTTD, HERHETHL
WEBRAEH LI E B TR D ET0OT, $FLEEIERAEAKEBRFLONL, F<IEXET I,
F7:, BRCRXEDICI o1 Th, BEDOHLHL, 60F 1815 HETLALIIETEETOT £
JECEB T I BATEREIAR LY TS T, ¥28, TOMTIEAHKLET.

FUNEFN 6 0 4E2%, EHRIC s o TRWMETHY FFT L5 eevees o CA)

Download service for the GTSJ member of ID , via 216.73.216.204, 2075702&1.‘



ﬁfé e

EIR A B U - B4, FLhc#iv 2SR
XDOEFONLHNENSD, 1983 FEEBEH R 5 —
EYRBRARLVEINEZ N D25 EDESED, &5
BPAATRLENE S TH B, BEMALDUEDPS AT
b, TOBERBFACHBAET I LS H, ANVT
EPE2LE 0I5 b0TIREL, 2BEEOHED LD
BB SEMAXOBRB A BB LET, $72,
EMFERDCRZ LAY DFLF~NOBIRES, 2
BREWT 3 TY,

ASTHE, HISTOABF—KICHKES, RILLASE
DRETHELBIRE SN HORKICHES BV
Lico R —EVORBHICHBAROBI T 5
NI FHLADBIFITIE, WOEHHOWVEIERKRE S,

%5 7T RiCEHR BT TRsH -5 4l K53
BEZ, EZODTHFEERDID, 20BiTHhhi 62
DHEBEONFICRBEPLELERLELDOHBEP -1, T
NoZERFEEBLTCRBICES BT 5 &0, RE
ZESTHY LFoh, ABTRZ20E 1RBELT,
FIRIERICYHO ARSIk L CIE X, “ #HIH

N SN SN S\ SN ST AT S\ S ST SRS SN SN - SN S\ M0 SN AT A1 S SN

DML " & U THRSMICBE L /2o S®BMAE ST
T, OBBICOWTHHNT ELIIC LTz,

B DHR Y — v OERBEIICEISD, TR —
E VBT ABBOBBEMRS L TETWE T Lich
AA, BAR] I SEEE, 1 SOBRKBOEEDHRIC
DWTHNEIT> T, BHBE WS DI, EFIHES
h, MRAEOZ{DBERELEHL, KRNEHTE - K
FETH >CEICED, FOBOWAHALEWEESTX
TBbDEEZOND, RBEDH 4T, BAREKD
BRRE7SRIAE, TR S BEREBERR U B
iZxdd 532 v v 3EEBHMETEL TEEBEVL
VAR

¥EY T, FREPELBHEDD I 2y -y
a vEERDPD, BHRRELSBETLTSb-LbE
BERHERL TS, REOEHRICE D RICIDE
ERN 3 BOWELEDOREIC, REXBELO—FIZH
DHATITSMETY, RERNVOEIEE - &R
EDBTEEBENT ZRETT,

FHARTE)

-~ y v -

E ¥ B £ &

LDk, BLVWZ b, AFRFEREVWHOL o 1ES5 9FD, bbb T TREHACLIS>ELT
WET, FEDZ LMD, 1 2ARAD E—EXIRYEH KE L TERDDTTH, (FOHFRTIRD B
WD, 1 2AKELEWGEFA LD TF)EGES7va7 valBOMK—ERAE L5 R
NUET BITE2~37A, 15 50 FTh L LAEDFTEOMEHEEY Lissi b, BE OBRBILBEHLA T,
DREIEDT, 7 EWHHEI1H, 18, 17A2XBEFE T DTL: 5o FELAFEOFTEKL

Ik, EEEEHLAE, BELCY, LEMENE SRRBORTORMILL T, LTORNL

hiE\ Db d LI ER Ao

2T, FOLBZBICOWTTTH, SEEIRTYDODIL, HxrEEEDLRTNET, 8 AL
FEAGEEINE R IED Lzl 25, TBALTEXEINTRIEDITFEMI B TETHN oW, i
FEERUABTER IO 2L LTED F35, S5FERIER LELOTTD, HERHETHL
WEBRAEH LI E B TR D ET0OT, $FLEEIERAEAKEBRFLONL, F<IEXET I,
F7:, BRCRXEDICI o1 Th, BEDOHLHL, 60F 1815 HETLALIIETEETOT £
JECEB T I BATEREIAR LY TS T, ¥28, TOMTIEAHKLET.

FUNEFN 6 0 4E2%, EHRIC s o TRWMETHY FFT L5 eevees o CA)

Download service for the GTSJ member of ID , via 216.73.216.204, 2075702&1.‘



GTSI xx2—vbvr&3IF+—(&E13EH)pHLE

“HRY - VEBERNOR LD " ARG T —<ICE 1 3AGT SIHRY -—EVEIF—%
TROBOFEEE LI TOTE > TTEMT I, MIHRGEBVE LILOTHBEIRAVIZLED,

w E0 wn»

H B : BfM604£1A24B80CK), 258(%) 9:55~16:30 (B4 9:00 )
£ 5 | BRIRRSAEHT 28k -
(BEXZEA %13—5—8 Tel. 03—434-8211)
3. ¥ # : BFEFRI-—EVE
4. B B kﬂﬁ%ﬁ%ﬁﬁﬁ%% BHERNE, 7 —FERHS, BEREHHS,
AAMMys, BARMEFHEYS, BRREENHS, BARNRBRERESS,
Baf MRS, REHE
5. & 3IF—DRE (FHMIZ1 0 AREMNFERSR)

BALMDIREL  cevererrrrereertrerertiiiiiet s MEEHEEHTHRR BB B
(1) HRI—EVVI a2l =g YDOERH  -eereeereerrenenirene. e LH T
() HWRNATTA VOBIHEY S abim P gy e GEBUERR RN ESIK
(3) BESHZKNIHIDS — EVRETENHRNEE - ZFEIXEH EBRKER, FARER
(4) ﬁﬁﬁﬁ%ﬁﬁ%@ﬂﬁﬁ%ﬁ@ﬁ& --------------------- MEFHEBMER EE BEEK
(5) THEMEEE DIRIHE coerevvrmriieermrmerrsrreesanes FIEBHBEETE® Tl dhrk
(6) HRY — & DILTEHG AL weeeereesenseores JIISETER RIESEK, AFHEER
(7)) &5 3w 2 RADBEMEIPEIE  ceereerereererermmommunnn . TERST6D  FIE  BARK
e A S R A AERBEG & 2 £BLK
6. ZMEHR

(1) BEESE (BERIT)

o R UHRMHIER R

{%ﬁ(12H14B)i?K$Lﬁ&®f 2HM/18000M, 1BDA412000M
MR LAAODS 2HM20000MH, 1HDA13000M '
oZfAB  HARRA - 4 HF5000M
o&EA KRN -4 B3 2 BRI 36000, 1HDA24000M
ERDA 50008 (EEDbS5BE)
AL, YASBTHGTS JAEZMNTET,
(2) BLAZHE B - K% - MALLERATED L, BHESELZHFRS - AEEHICTCTLE
BREITBEDTIN,
(3) ZERTH LAAAKEL) (B35 94E1 28 1 4 B (561 ) PBRNICAEDOF ITIIER XM L &
ED
4) %R T160 FEXAHMBT7-5-13 HF3LHEWL402
() BEHF RS —b VL Tel. 03-365-0095
BEFEREES HIRT7-179578

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.




&

S M =:B

H
5
iR w3
A =B

B A Bk

BI3AAHRY —EUEHERSREHREE
[# BEHRI-ErPs (BEPD)

BA#HES )

BME0OFEE6RATH (&)

RIS (R - ZAEA)

(1)

HZRy =y (ITXRTOHREE L) RUBBEIESICE N S OILHIcREE#E
TARAEGRUOEINAH DD 2126DFT X T HRY —EVDOEREDAN ST
it - fTER HRY-—EVAEU VYR TFLARU -V —([HHERZE L&A
LE 9

(2) REDHRATRERD &Do —HERREKRD bDEEUIHEBIRREXRTIHE
KEIEBHDITHED £,
WEE S, BANRY —CVERLRFLEHABRFESSBEL, 14 18EH

ERANE LE S,

(1) @A KOMBEIC FIEHR 4 — &/ EMFEESFEEHAAS | EELELT
HHEEASTZAL BEARI-EV$LS (F160 ENHHBXAHBT ~
5 ~13FITHENL02) HLIAATTFEI W,
a) #HEH b) FEHRKEZ GEZOBARIEREICONENYTFS
W) RUBE L c) FIB¥aRUEEERK d) #EEERL, &
At e) 100 ~ 200 FFEEE DHFE

2) FHEAEAAE L FHHmXERICGERO#HEH, #HEERVELERLIT—
BDOZ L, WTFNLIREBROEEFRIZ NI €A

FRM604E 2 158 (&)

(1) FErEEXREMOFERAREEREICEED LEd, HiEmid1292 F0
HEBRAKAIR-VLULE6R=VPNELET,

(2) JRRETE R ARFI604E 4 A178 (K )

(4) FEARRORGIHFEXICH—ERNF T,

(1) HR¥-—EVELL50OHFERRI, TR - E2oFqECHNEGRXE LT
e Tx%d,

2) HM¥ec8 (FHEE) THABBESOEWHTHTY)., #X%E, Bulletin

of the JSME IKEBEHLDOH IHAAREOE, 2H4A*AAKRFELSE
#£3 (F 151 HETEAXAALKR2~4~6 (LR VN ) FEBEDTF
XU,

Download service for the GTSJ member of ID , via 216.73.216.204, 20251)?/04.




“EEHRY —EUERE "
Wi, HEEH. HBEX

(19844
RToOoHEMmoOE

(k) BEAA RS — EvEaeTR, BRN R4 — VBGREH - SEGEERE OIS 21S TEF
AAENTCHEESNS R4 — Y (BEHARCIZER ) OBRANEL, HatZ2 kLl TR
WML TETEDE T, 19794, ThoOBEREERR LA XEOEHROFEICHT 5720
CEEHRY - EUERE ERTLT FESE L, Bk SEFRBLIELICOT, €O
R DBE CESIAERT T — 4 #BOEKRKL, Clic EESRs—VERE” (1984 5
AFITTAEEHLE L
ORI 150H (A 4%]) H5780, AERRD I THREIN TN T,
w1 3 BEENCAEEINENERUMER S 2 4 — £ OBEIIEVIC T,
B (4fk, g, BRI, HEEREEAT, HER ) 5 SO ER A
s ciBE, HICEOR 5 ERO A E T, BEMH 40 FHOREB 25
X HICMFIT LT, HH%E DT TERE,

#5080  EEEERE  5f SEMIKENTHEShIT XTOH Ry —EVOMAL Mg
KETL & & FiC L THa#E,

W3W HAEETT  BETHEE SN BN R4 — £ v OEHEEHETE Ric L TRE,

KRG —EVBEREICE -T, BLEL A% - IRESE2SOEHFIHED 2D LHELT
B, 2BRMOHAEBIOWIL $9,

n

1. ¥ 47 B 8 WMSOF12AXK
2. M 1% 1 fiic 2% 6,000 [ ( 72, ERHIBIC
500 HE L £95 )
3. HLAGAE  EBR IO TiE~HLAATEL,
4. H LIAAS
T 160 HEEHEXAEFHBET -5 — 13
E3THE L 4025
(#) BRAR ¥ - v
(TEL (03) 365~ 0095)

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



F13REIF—7A5SLETEOEHAE

6041 A248, 25HREDE] 3B IF—DT s F LHFESAR D EEI
LDTRERDIDIIERIBY L LIDT, TTETIW,

1 A2508 (%)
s &7 3w RAOEBAOYE FIES FAEK 13:45~15:00 — 15:00~16:30
s ¥—KF ¥ -V f FERE 15:00~16:30 — 13:45~15:00

—t7\v71@ﬁﬁ&3%3<5—

H B : BMEOFE3IASH® 9IRS~ 16/K30%

& &  ZHEMHVNEERESE A4 k-
(ZHEHFEXKE2-6 -3 &EiE: 052 —
735—-2111 )

FlicoEE LT, B¥EMS (Tel 03—-362—-5231 )~

BHEVAE TS,

* B
O 22EBBFERIIVRIDLO

BM#E B @ BWME0ESA208A~58228 0k
& B : BFEEHtrs - (EEREFREXEEE 2 -4 — 1)

BEEA : BME0FIAIIAE R
)

Rt : BM60E3IA/ 158 (&)
?%B&CO%& LT, Pidsmsfhaos Fab,
T152 HERHBRXAEL2 -12 -1
RELERFIRFIF TFEPFRFA
F 220 ARy R Uy LEFRES

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



F13REIF—7A5SLETEOEHAE

6041 A248, 25HREDE] 3B IF—DT s F LHFESAR D EEI
LDTRERDIDIIERIBY L LIDT, TTETIW,

1 A2508 (%)
s &7 3w RAOEBAOYE FIES FAEK 13:45~15:00 — 15:00~16:30
s ¥—KF ¥ -V f FERE 15:00~16:30 — 13:45~15:00

—t7\v71@ﬁﬁ&3%3<5—

H B : BMEOFE3IASH® 9IRS~ 16/K30%

& &  ZHEMHVNEERESE A4 k-
(ZHEHFEXKE2-6 -3 &EiE: 052 —
735—-2111 )

FlicoEE LT, B¥EMS (Tel 03—-362—-5231 )~

BHEVAE TS,

* B
O 22EBBFERIIVRIDLO

BM#E B @ BWME0ESA208A~58228 0k
& B : BFEEHtrs - (EEREFREXEEE 2 -4 — 1)

BEEA : BME0FIAIIAE R
)

Rt : BM60E3IA/ 158 (&)
?%B&CO%& LT, Pidsmsfhaos Fab,
T152 HERHBRXAEL2 -12 -1
RELERFIRFIF TFEPFRFA
F 220 ARy R Uy LEFRES

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



F13REIF—7A5SLETEOEHAE

6041 A248, 25HREDE] 3B IF—DT s F LHFESAR D EEI
LDTRERDIDIIERIBY L LIDT, TTETIW,

1 A2508 (%)
s &7 3w RAOEBAOYE FIES FAEK 13:45~15:00 — 15:00~16:30
s ¥—KF ¥ -V f FERE 15:00~16:30 — 13:45~15:00

—t7\v71@ﬁﬁ&3%3<5—

H B : BMEOFE3IASH® 9IRS~ 16/K30%

& &  ZHEMHVNEERESE A4 k-
(ZHEHFEXKE2-6 -3 &EiE: 052 —
735—-2111 )

FlicoEE LT, B¥EMS (Tel 03—-362—-5231 )~

BHEVAE TS,

* B
O 22EBBFERIIVRIDLO

BM#E B @ BWME0ESA208A~58228 0k
& B : BFEEHtrs - (EEREFREXEEE 2 -4 — 1)

BEEA : BME0FIAIIAE R
)

Rt : BM60E3IA/ 158 (&)
?%B&CO%& LT, Pidsmsfhaos Fab,
T152 HERHBRXAEL2 -12 -1
RELERFIRFIF TFEPFRFA
F 220 ARy R Uy LEFRES

Download service for the GTSJ member of ID , via 216.73.216.204, 2025/07/04.



IN THIS ISSUE:

o GTD Chairman’s Goals

o GTD’s Setond China
Lecture Series

e 1985 Houston Program
and Short Courses

e 1985 China Symposium
and Exposition

An Invitation to Participate
in the 1985 Beijing
International Gas Turbine
Symposium and Exposition

Professor Cao Chuanjun, President,
Beijing Institute of Aeronautics and
Astronautics, and Vice-Chairman,
Chinese Society of Aeronautics and
Astronautics.

It gave me great pleasure that [
had the opportunity to meet with old
and new friends at the 29th ASME In-
ternational Gas Turbine Conference &
Exhibit in Amsterdam last June. That
event is doing far more than
disseminating technical information. It
has created a place for learning the
broad cross section of the world’s gas
turbine industry, and for the exchange
of ideas.

I should also like to express my
appreciation for the efforts made and
being made by the ASME Gas Turbine
Division in developing its technical
contacts with The Chinese Society of
Aeronautics and Astronautics (CSAA)
and in organizing the forthcoming
1985 Beijing International Gas Turbine
Symposium and Exposition.

Though established for only 20
years, the CSAA already has over fif-
teen thousand members including ex-
perts, scientists, engineers and
managers in design, production,
research and education. They are in-
cessantly promoting the development
of China’s aeronautical industry with
advanced scientific ideas, research at-
tainments and technical experiences ac-
cumulated both in China and abroad.

One of the main tasks for the
CSAA s to develop the technical ex-
changes among its members and their
co-workers abroad. In the past few
years, dozens of technical symposia in
various fields organized by CSAA
were held in our country. In addition,
the members of the society went
abroad to participate in various ac-
tivities in technical exchange and to at-
tend international conferences.
Through these activities, the at-
tainments in research and the expertise
in production have been exchanged;
and at the same time, our friendship
and the cooperation with the people of
various countries and with various
societies have also been fostered. It is
our hope to further increase, in various
ways, our contacts, exchanges,
understanding and collaboration with

The American Society of Mechanical
Engineers and friendly personnel in
different fields of gas turbine science
and technology.

As [ mentioned, under the co-
sponsorship of CSAA and the ASME
Gas Turbine Division, the 1985 Beij-
ing International Gas Turbine Sym-
posium and Exposition will be held.
CSAA takes pride in having the oppor-
tunity to present this important event
in China. Many authors, session
chairmen, program committee
members, and exhibitors will be in-
volved. Renowned experts will be in-
volved in preparing and presenting
papers. The exhibitors representing the
world’s leaders in the design and
manufacturing of turbomachinery will
demonstrate their products and ser-
vices. Through this comprehensive and
in-depth program, the Chinese gas tur-
bine community will have the oppor-
tunity to meet with knowledgeable and
experienced people from other coun-
tries and to view advanced technology.
We believe the sharing of knowledge
will benefit everyone.

Beijing is a beautiful city with
world known attractions. Fall is the
best season of the year in Beijing.
Come and join us.

E ,.
2 h
.§t e gas turbine division

newsletter

THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS

G. K. Serovy, Chairman,
Discusses Goals of the
Division

G. K. Serovy, GTD Chairman

There will be a lot of good news
in this issue of the Newsletter about
the 1985 Houston and Beijing con-
ferences and exhibits. These events
will be outstanding, and with that
single comment, I’ll move to another

November, 1984

subject. The Executive Committee has
been looking at the future of the Divi-
sion and considering what our goals
ought to be during the intermediate
and long term. I'd like to outline some
of our plans. We would certainly
welcome your comments and
suggestions.

Recognizing the major contribution
to our technical paper programs made
by the aircraft turbine engine industry,
we want to continue to emphasize and
strengthen our aircraft applications ac-
tivity. We also want to increase the
representation of the aircraft turbine
industry in our exhibits.

Our members and colleagues from
outside the United States have always
been important factors in the success
of Gas Turbine Divison conferences.
Our meetings have become ‘‘the
place’ to present significant papers.
We understand the value of this sup-
port and we appreciate the fine work
done by our international associates. It
is our hope to maintain this support
and to encourage it through committee
membership and other means of par-
ticipation. Many of our foreign

(continued page 2)

MARCH 17-21, 1985
Conference and Exhibit

Houston, Texas

Qountdown

1985

EVENTS

N

30th International Gas Turbine

Albert Thomas Convention Center

e With four months to go, more exhibi-

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

e With ten months to go, early exhibit

~

1985

tors have already reserved more space
than for any domestic exhibit in the
history of ASME Gas Turbine Divi-
sion. The exhibit is over 90% sold out.

o 78 technical sessions are planned with
319 refereed technical papers to be pub-

e

\ lished and available at the conference.

space reservations from gas turbine engine
and auxiliary equipment manufacturers
have already assured success of the
exposition.

As many as 30 technical sessions and
135 refereed technical papers from Chinoy

and non-Chinese authors are anticipated.
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Division Goals (from page 1)

associates are ASME members and we
will work toward making Society
membership possible and desirable for
all qualified individuals.

The Gas Turbine Division and the
International Gas Turbine Center are
organized to serve our members, and
this is an objective which is not
neglected in any of our meetings. We
attempt to develop services which sup-
port the professional goals of our
members. There is, in fact, a working
group of Executive Committee
members headed by George Opdyke
continuously studying and evaluating
member services. This is one area
where we have received excellent sug-
gestions. We hope that your ideals will
continue to be communicated to us.

No one could be in the position of
Chairman of ASME Gas Turbine
Divison without realizing that this is a
rather special honor and privilege.
Ours is possibly the strongest Division
in the ASME structure. As an interna-
tional technical activity, I do not
believe that it is equaled. Our Interna-
tional Gas Turbine Center staff is an
outstanding group. They understand
our objectives and are working effi-
ciently to help us realize them. Our
Executive Committee consists of some
of the best people in our field. Being
Chairman is an easy job.

INTERNATIONAL
SECRETARIAT FOR
GAS TURBINE
STANDARDS

Following an offer to fund the ac-
tivity by the ASME Gas Turbine Divi-
sion, the American National Standards
Institute (ANSI) has been advised that
it has been assigned the Secretariat for
ISO Committee ISO/TC70/SC6 (Gas

@OFILE: F.O. CARTA,

F.0. CARTA,
GTD Executive Committee

F.O. Carta brings over 30 years
of gas turbine research experience to
his new role as incoming member of
the ASME Gas Turbine Division Ex-
ecutive Committee. He is an
aerodynamicist who has been involved
in theoretical and experimental

unsteady flow studies during his entire
@cr at the United Technologies

INCOMING MEMBER,
GTD EXECUTIVE COMMITTEE

Research Center. In the early 1960’s
he was responsible for the develop-

ment of the energy balance method for

flutter stability prediction on tur-

bomachinery blade rows, still in use
by the Pratt & Whitney Division of
UTC and by other engine manufac-

turers. He also did pioneering work on

stall flutter in cascades and on the

prediction of the unsteady aerodynamic
response of multiblade systems to inlet

flow distortion. Related work in
helicopter and propeller unsteady
aerodynamics involved early ex-
periments on blade pressure response
to deep stall penetration on an
oscillating wing model, and analytical
studies of hysteretic stall delay.

Carta is still active in research and

is responsible for a broad-based effort
to perform both experimental and
analytical studies of the steady and
unsteady aerodynamics of rotating
blade systems. He and his colleagues
have specialized in devising and using
high-response instrumentation in both
fixed and rotating frame to measure
unsteady flow phenomena and blade

surface pressures associated with
forced blade motions, dynamic stall,
stall flutter, and, most recently,
rotating stall in a model compressor
blade row.

He received his B.S. and M.S.
degrees in Aeronautical Engineering
from M.L.T., specializing in unsteady
aerodynamics and aeroelasticity, and
took additional courses in applied
mathematics at the Hartford Graduate
Center of Rensselaer Polytechnic In-
stitute. Carta has been a member of
ASME since 1967 and has been active
in both the Structures and Dynamics
Committee (Chairman 1978-1980)
since its founding and in the Tur-
bomachinery Committee since 1972. In
addition, he was Technical Program
Chairman for the 1984 GTD Con-
ference in Amsterdam, and had similar
responsibilities for the Division’s par-
ticipation in the 1981 Winter Annual
Meeting in Washinton, D.C.

Carta is an Associate Fellow of
the American Institute of Aeronautics
and Astronautics, and is a member of
the AGARD Structures and Materials
Panel. His AGARD activity involves
organizing and co-editing a book on
turbomachiney aeroelasticity by a
distinguished international group of
authors.

Turbines) by the International Stan-
dards Organization during its
September meeting in Geneva.

The Secretariat will be responsible
for any review and revisions to ISO
Standards 2314 (gas turbine testing)
and 3977 (gas turbine procurement).
These standards were previously super-
vised by the British Standards Institu-
tion which announced last year that
they would relinquish the Secretariat.

The U.S. National Committee of
ISO/TC70/SC6 comes under the
Technical Advisory Group of ISP
TC70 directed by SAE since most of
the work involves diesel engines.
Through intersociety cooperation, SAE
MCR has relied on ASME Gas Tur-

bine Division to supply manpower and

expertise in the development and
review of the above standards. Tom
Stott has been Chairman of this Com-

mittee for more than 10 years and cur-

rently is liason between ISO gas tur-
bine standards and ANSI Committee

B133 which is responsible for the U.S.

specification. The working committee
B133 is composed principally of

ASME Gas Turbine Division members

who fill dual roles of providing input
to both the U.S. B133 standard and
the international ISO standards.

ASME Gas Turbine Division will
furnish approximately $10,000 annual-
ly to ANSI for underwriting of the
Secretariat activity.

@ 3-D Flows in Turbomachinery Blade
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

® Introduction to the Gas Turbine
(March 17, 1985)

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

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

-

Short Courses

30th ASME International Gas Turbine Conference, Houston

March 16-17, 1985

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

@ Turbomachinery Erosion and Per-

® Turbine Engine Blade Design,

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

formance Deterioration (March 17,
1985)
Instructors:
Dr. A. Hamed
Dr. W. Tabakoff
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.
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ASME GAS TURBINE
DIVISION’S SECOND
LECTURE SERIES
IN CHINA

Following the successful first
China Gas Turbine lecture series held
nearly two years ago, the ASME Gas
Turbine Division again accepted an in-
vitation from the People’s Republic of
China (PRC) to organize and conduct
a second series during October, 1984.
The event was hosted by the Chinese
Society of Engineering Thermophysics,
and the themes of the symposium
were: ‘‘Measurement Techniques in
Gas Turbine Research and Develop-
ment’’ and ‘‘Coal Utilization in Com-
bined Cycles’’.

The ‘‘measurement’’ team was
organized by Georgia Serovy of Iowa
State and consisted of six lecturers
covering a broad spectrum of subjects
pertaining to measurement and in-
strumentation techniques applicable to
gas turbine R & D, testing, and opera-
tions The *‘coal’’ team, on the other
hand, was organized by Seymour
Moskowitz and had four lecturers who
reviewed the technology of coal-fueled
combined cycle systems for efficient
power generation.

The two-week lecture tour which
began on October 14, 1984, covered
four major cities in China: Shanghai,
Nanjing, Beijing, and Shengyang. In
addition to the scheduled technical lec-
tures, the teams visited the major tur-
bomachinery manufacturers and key
technical universities/institutes in those
cities.

During the trip, discussions were
held with The Chinese Society of
Aeronautics and Astronautics and
China National Aero-Technology Im-
port and Export Corporation, co-
sponsors of the 1985 Beijing Interna-
tional Gas Turbine Symposium and
Exposition to be held next September.



H. Julien, Program Chairman:
TECHNICAL PROGRAM
FOR 1985 GAS TURBINE

CONFERENCE IN
HOUSTON

The preliminary technical program
for the 30th ASME International Gas
Turbine Conference and Exhibit to be
held in Houston, March 17-21, 1985
has been completed and should be
available soon. The 18 Technical
Committees of the Gas Turbine Divi-
sion are planning a total of 79 ses-
sions, including nine panel sessions.

Technical highlights of the planned
sessions by each committee are:

Aircraft Committee - Two sessions
on the use of derivative engines in old
aircraft and two sessions on advanced
aircraft engine developments.

Ceramics Committee - Three sessions
on the application of ceramics in gas
turbines and another session on pro-
gress in ceramic turbochargers.

Closed Cycles Committee - Two ses-
sions concerning the economics and in-
itial commercialization of CCGT
systems.

Coal Utilization Committee - Five
sessions covering the design, applica-
tion and maintenance of coal-fired tur-
bine engines.

Combustion and Fuels Committee -
Seven sessions on the design and
development of engine combustion
systems, including two sessions on
alternative fuel utilization.

Controls & Diagnostics Committee -
Two sessions on current control and
diagnostics topics and a session ad-
dressing on-line conditioning and per-
formance monitoring, being co-
sponsored with the Pipeline and Ap-
plications Committee.

Education Committee - A session on
University Cooperation Programs with
industry and government agencies.

Electric Utilities Committee - Five
sessions on the application, testing and
maintenance of gas turbines in the
electric utilities industry, including two
sessions on combined cycles.

Heat Transfer Committee - Five ses-
sions on heat transfer in hot section
engine components.

Manufacturing, Materials and
Metallurgy Committee - Three ses-
sions covering materials development
and processing, production, and repair
of engine components.

Marine Committee - Three sessions
on gas turbines in marine applications.

Pipelines & Applications Committee -
Three sessions on the application,
testing, and maintenance of gas tur-
bines in the pipeline industry.

Process Industries Committee - Three
sessions on cogeneration systems and
another session on total energy
concepts.

Structures & Dynamics Committee -
Seven sessions on the structural and
dynamic design on engine components.
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Technology Resources Committee -
One session on mechanical and
aerodynamics measurements in tur-
bomachinery and another session on
catalytic cracking equipment.

Turbomachinery Committee - Sixteen
sessions covering the design and per-
formance of compressors, fans, pumps
and turbines.

Vehicular and Small Turbomachines
Committee - Two sessions on the ap-
plication of gas turbines in vehicles
and another session on small gas tur-
bines and turbomachines.

As can be seen from this summary,
the technical program will be as exten-
sive as in the past years. Furthermore,
high-quality presentations are expected,
based on reports that exceptionally
high-quality manuscripts have been
submitted.

Simion Kuo,
Program Chairman:
1984 JOINT POWER

GENERATION
CONFERENCE

The ASME Gas Turbine Division
(GTD) again participated in the Joint
Power Generation Conference (JPGC)
held in Toronto, Canada, September
30 - October 4, 1984. The conference
was well attended and there were fifty-
three technical sessions sponsored by
various ASME divisions as well as
IEEE divisions. Even though the Inter-
national Gas Turbine Conference was
held just recently in Amsterdam, the
GTD participation in terms of quality
and quantity ‘of technical sessions and
papers was considered a significant
contribution to the success of this
conference.

There were seven technical ses-
sions sponsored by four technical com-
mittees of GTD. Of these seven
technical sessions, four were paper
sessions and three were panel sessions,
including one jointly sponsored with
the Fuels Division of ASME. The
GTD technical sessions dealt with the
aerodynamics of turbomachinery, alter-
native fuels and combustion
technologies, coal-fired gas turbines,
and the future of gas turbines for
power generation. Nineteen ASME
papers contributed by GTD were
printed in pamphlet form for sale.

As always, the long hard work of
the session organizers (B. Davis, GE;
W. Steltz, Power Dynamics; S.
Lehman, UTRC; S. Moskovitz, Con-
sultant) and also the Review Chairman
(G. Opdyke, Jr.) made the GTD-
sponsored conference not only in-
teresting, but also very successful.

GEORGE OPDYKE, GTD
CHAIRMAN OF
CONFERENCES:

TECHNICAL PROGRAM

WORKSHOPS

Workshops have been held at the
last two Gas Turbine Conferences with
the objective of improving the
technical program. The first workshop,
in 1983 in Phoenix,

I helped form the American Nuclear
Society (ANS) only 30 years ago. It
was a new Society for a new industry.
The August ANS Newsletter listed all
the nuclear reactors in the world; there
are 325 plants now operating satis-
factorily. The U.S.A. has 88 or 27% of
the world total in operation. Of these,
87 reactors are water-cooled and one is
helium-cooled. Fortunately, there is the
Gas Cooled Reactor Associates (GCRA)

@izaﬁon in the U.S.A. which pro-

Thru The Years -
With R. Tom Sawyer
Publisher Emeritus

\

motes the use of gas instead of water to
cool reactors. The gas-cooled system
allows the use of a closed cycle gas
turbine which can make it more efficient
than any other system.

At the 1984 Joint Power Generation
Conference in Toronto, a gas-cooled
reactor paper was presented by Jack
Russ, Manager of Engineering for GCRA
in San Diego. Also at the JPGC, there
were 19 gas turbine papers plus three
panel sessions on gas turbines with
many users attending.

covered aspects of improving paper
quality and the second one, in Amster-
dam in 1984, was a discussion of the
paper review process.

Comments received about the
workshops have been favorable, and
actions have been taken by several
technical committees to be more selec-
tive in accepting technical papers. This
is resulting in an increased awareness
of the importance of maintaining high
standards for ASME Gas Turbine
Division’s papers and that is a benefit
to the entire industry.

The Gas Turbine Division Ex-
ecutive Committee is strongly commit-
ted to excellence in technical offerings
at its annual Conference, JPGC and in
the Journal for Gas Turbines and
Power. Therefore, another workshop is
planned for the Houston Conference in
March 1985; it will feature a discus-
sion of ways to make the presentation
of a technical paper more effective and
interesting to the audience. This
workshop will be chaired by F.O. Car-
ta, the incoming member of the Ex-
ecutive Committee. For additional in-
formation, contact Carta at United
Technologies Research Center, MS 19,
Silver Lane, East Hartford, CT 06108
(Phone: 203/727-7355).

ASME
JAMES HARRY POTTER
GOLD MEDAL AWARDS
NOMINATIONS

Recommendations for the ASME
James Harry Potter Gold Medal Award
are now being accepted by the
Nominating Committee. Recommenda-
tions received prior to February 1,
1985 will be eligible for the 1985
award.

The award is in recognition of
eminent achievement or distinguished
service in appreciation of the science
of thermodynamics in mechanical
engineering. The basis of the award
shall include contributions involving
the teaching, appreciation or utilization
of thermodynamic principles in
research, development and design in
mechanical engineering.

Please forward your recommenda-
tion to the Chairman of the
Nominating Committee: Professor Paul
F. Pucci, Mechanical Engineering
Department, Naval Postgraduate
School, Monterey, CA 93943, (404)
646-2363.

WIN
TWO FREE TICKETS
TO HAWAII

If you obtain your ticket for air
travel to the 1985 International 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, you will receive a 35%
discount off coach fares on American
Airlines and Delta Air Lines (some

restrictions apply). The drawing by ASK
MR. FOSTER is limited to participants
whose travel originates in the U.S.A.
Contact ASK MR. FOSTER, toll
free 1-800/243-6346 (Telex: 643394).
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WHO’S WHO in the Committees of
Gas Turbine Division is a directory of
all administzative and technical com-
mittee members. It is published by the
INTERNATIONAL GAS TURBINE
CENTER and contains an ajphabetical
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, 1983
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.

international Gas Turbine Center
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/
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Atlanta, Georgia 30341 USA
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The Amesican Society of Mechanical Engineers
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REVIEW CHAIRMAN
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CONFERENCES
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GEORGE K. SEROVY
Mechanicat Engineering Bldg.
Towa State University

Ames, 1A 5001 1
515-294-2023 / 1423
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