B3R B2\ 0 FTRIY DA R
SR AR, WA

% F it WEBB RN AT L ZAT 3BLE B o dBridk e HRAG <HET
TINBEL YRS, AR RNLETRS .

GRUAY TN
ﬁ%@ﬁﬂit FoRNHEP, MERy NIEMa , |47 VI ERe 43 & B

%[&%)%ﬁ’?lc |
P=P(F, Mo ,Re)
EANThd. FtHo ERe SFHALTPE R 5 (B EBEBERH V) L
THRIRN, 2\ VSIS P E Mot Ret 5 TSR ER A 3 N FHT 53
%2R (- l)a{@i&{&}mzt’eoz '

F=F (P, Mo ,Re) (f—~1)
v B @33, Uhwa L /e R R, LA L RIBEA 750 A
7’8 -~

30 EE-2 U WA EF o A b Ltﬁ?ﬂéﬁﬁ) Lk WERTRS 512 3

ck%Fi("“ T2 LAVUEY, gy
F= /}:V(P/Moo)+gﬁ (1-2)
- Rm%;,%@z%»bu EFENTA-9 UK Y lelkl LT3,

mﬁ}iﬁﬁww\M,MM\@KM;M O, XaphthER, HRE YD
’EPT,L\MM SEBEFbC, sh=F-F ,af=Fr-R t&h <, A" Fr<s
e CHRE T eF 5 IERES £
4Fe=0F0  (fof<<r) (1-3)
ANRT T3, XL
Fr=For ¢Fo=For§Fo=Fors(ForeRs)=For5Fo+ 5 Ro
= Fo +4F0 + T€Ro

8% FO'*—&AI;O
' . . s O
Tat b s Fr s A7 RN Y (s, fiﬁ%éd/’ 231 % T 3 BOTE LR £

T- e WEBTRASEx KT PFACCBETY. AL ATtk 5< 3 CHAUE UK T A0S
BoE Frefio i, Ehf FARARTE L B @4 EFERARE €33k RIBA A LTx oo

(¥fs 5 fa\1 .

(1=%)

IC, FRASEIPER 45~ AR < 5 3 AL
BAA R & —¥ V%Q%kékAEE%iﬂiﬁrﬁA%ﬁ#I%
*1 .

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.

-t) -



o Z o BHCBEEORNBEL L FEBT I 2 BBGET L /DG LT
KX ey £BI> 2L UKD,

F1@ay¥>cBlE Lﬁi’é?ﬁjhdy
30 Y 9 BLEAT L vk ViR E
z 7 Z1d, @3 G, o oy,
' g, de @ 5§ 3@ &g o (FEES

2L, s @EYE
A&H = 5§ con = e Cove
= FutiHRt kS BUELE R ES
7, TRNEE | St

| AENE | R FEer3e Y, B

/’ feridgd i | %y LRI GBEE colee

fg;,,d/; Aol KB | Ledevbl, 3 ®de ootk

| T %1&%#3 to R B

[#1®] D HIIRE R E SR e 4 X
L¥9.

B BECEAT > T WIRFAA F
Moz + 953 - K(E S )z A (2-0)
v E s, 07, §F ) GARUERRT > vx W, Mo s K EF 9=l 25T
2 Ry (N, KUY, Me) (3 BEERLC5 £ - § LY E e edhec HES)
HERE A REABRR B 4 AL |
Tk BB H ) > Bt |
% ('f,to):&?; 7)+Q ( fi (f):%-%t(f) ) (2-1)
ASX TR < ?#E))?, (x) (a1 3B o FHickd YRS AR, a(,”(/ﬁ)
B3I Ta BRAVE S,
BB x oG

c& ()= 25 G 20) S 2-3)
Librh . 207 S 2e) @ ’%(\‘7_“)—)"”?’&‘3—%.
IR B= {I-&, #=7x, 37;% g=Kp> 2 (-¥
FEXNF R E K (270 ~(2-1) (1 L h T
Gax+Fyg =(xFx )t R (28
Gyt E)-fLogra ( fro=Yfie) (2-6)
Cox (X, Y ) = —2 4 Fe (i 20) +5 (>-7)

e r oy, =~

/

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



76*-‘(702 5 ')E (2-&)

H Q, S+ H, &, sm#z%s(‘;,;, AT 3,
L% I BEB fr () =37 Y XA (2-5) » TIEMBRS R 2 AT > >
ﬁ’ﬁ(ﬁ PRk 1Bt dT e b L, 2dn S o fEIht 2. dEBsEr

At AsFetEht s P waFC Lt iRt > PR E

.\

e IV R

(%c:z +4%cx +(%«QL+J%%) [,: (% -{—-4?1)2]7(‘ +HT”4H (2~9)
A . 3 R e B0 L u YR Pl B TS
Py (,2) 4y x,20) = 4 O+fL 0+ +4Q (210

Cra O 4B )+4Ga (X, Y )= ~2B7k [ +o)ra e < %0))
. 4H/Hl<t, |6©/a[<<( [4S4(< v Bl (2 +S+45S (2—))

LT
S ﬁaﬁ@btif\ a2 (@O AR AN 2 5 3.

o)/ &

4%@6 +<f§0t4,‘ét = ['{(Cfx +<T%c) - ;% .]x -2/
A% (’Ji,d:@)—_-df;ma) ‘ (>~ (3)
A Cpa(x, Yp)= ~2p K A (2, %) (2-19)

EASEEAG, BT (XN (- (D) 4R B EE 4f 1P 3
AERCES, ha e, TR @it b5 REAETE L), Green 1 & o
G IR ) LA AR (o) ciear B A T

4 e, 4= 95 [z, 5579 5(57)- Uy (0 455 136765 7) JdL

+1(?r ﬁ?/f(x/ +5 ’7)5%7((?’,"7)65 (2-1)

g RN 'Z“, (

In | L Pends, v)»/;}[mf)i(gw) I

: (2~16)

oo TM@L?:—’H XD = H e f 214 (oo
_ Rph] S¢, BB, Wake, f%“%p&,,ur,w

Wak< |t e oy R AERACS 3

| fersfit i3t 5 3004 kAT 2

) N
PR (TRK) B F e A et

[ﬁ z.rg] ' (i%[’&h":iﬁé&_ﬁkm"ﬁt Q—%l%ix
FE, 2P %= et hadEh e

LoTKITE CIET R @R (2-18) woze B3 a T s,
oo

=5 T vrsumg i ey b
Nn=0 0 ’
- ?/77 &, 478l R {4 PEr-<F (50} ] 4

-

s Xe 3
") 5w SW (%% 75,7 )K(E,2) dE4) (1)
Nn=0

_.3_

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



AN IFALE L <AL, $or0rBr d3 Yy, $) £ G20k Fd L b
% LA A

[ Us (8)
Aug(quTJ SEZLYE

0
to0 .
-7 ( Q:—g"n/@ )
+Z;’ ™ Jo (A-E-n€)+(nh)* 5@
L_
T

=2
€9 % mnR alla(s)dE
ryl:»:tl 0 (j'f/n’@)L'l’(n%)
T e 0
ST ([ xE
Tl S g—i——)—LT LX(50)6 X5, 7)]0/54’7
Nn=0 oo L(I )% J
+3 X (2~19)
- 7,“, <lls () = 5076 ('x/+o) 4—7;5 (%, -0) | (2-20)
4 Ua () = 5&(7(,+o)— %’((;(,—o) (2-2)
Ve ()= Py % +0)- Fy (%, o) (2-22)
Ne () = X (£,%0) +X (%, ~0) (2-23)

AAke N (218 0 | £ AL, Grro B 43 <Py f-0 R A 9
VAt E RO D (d

' AU lF)
U\(’)C)-:T‘T:L < olf

too
+5 %jM«-—l 5 Ua (5)dg

i Y ) sy k)

=l né
+Z [O ~§—n@)h(&) 4 Us ()43

h= x|
Teo o0 v
N Z '"LHM [e5,2)-25,-7) JA€d? (2-2%)

o ) [ ]

T AV (0 = By o)+ Py iF o)

Bl ha| >0 BriFdirt T, taBaA@>TEGeEt 1T hKo
4Cpiay s, TERICRLATE ) il ﬁfs‘g N z_w\(&iﬁwmi‘wvg 3. Xy
+T, %l%?‘m‘f‘éhnﬁa URSB s E B yb Fure<, T R BT BB~ 1 T
ANEALF BT FEHUED D, B r, Gt b Bof) T 2 G50 AKX
ARSI ZG At v T ?—@V\taﬁ‘ (RN R v i A W N &

’Jﬁrgﬁ)\t% L<m,\qyn_,tb ~ L AR Y,

W, BRAZ A 13 W HEHEC

" Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



W (213, (220 REL RS 2 BRA EFBTIR® 0 TRk 4 1F RS S
UL PF s QG PEBIE T ALY, v U Y) s
WX, $) = WX 20) + Uy O 200 G4+ 2 Uy y (2, +6) 3™ (3-1)
=y > Y. M%(D(,d:o)(fliﬂ%n(,d) ENES dg(f, £0) = Ui (X, 40 ) £ DN (2~3)¢
625 (L Bg , ,
Uy (X, %0) = fo () (3-2)
55 Tk s kD, X M“(x,io) 2 s mgc;_fgﬁggj%a‘ (2~ (Do Ew + A 1544
$y b 2 F, UHABR
Ugg (X,20) = = Uxx (X %0) + (% “‘z(’(vﬁbocvc (3-3)
b I;k\m S, ‘ _
£ 2R CRERDHAG AV OTMUEL 5 2 EHEAW R BT
-ﬁ\’%ﬁ‘ GE ANy LT, T %‘gliiﬁ%ﬁf{é SR AR %75‘ S BEIR T U E R
o SHZEe L bk & <FRefi e o) 5.

IV. fBa — 1%L 1% 4% Ass 274 |

FeoIR AVZ ,4V5 5 AUa,dUs, Us | X tR20ITHL CTHRA TFEN (2-19), (29
FBS x4 AR ARs v, X B> HRAGEREBAL - F e B IRRT &R,
(XBR2ARR) , Lk (oa) o 10 | 1891 BHEAD 0 RB2s R RA R T
= REAT S, R -TH RIRE T3 < WIS ko s A1 2psd a /%
BoRGEF LI R ®Rifan, X BRa E>REc bavnda,
S;ru;u)d:c: o | (4-0)
(4]

Wi ¥o v AR EACs (i sB e dfr )t L' 2R
AZN M ACES L, Fi?ﬁwﬁﬁ;?’f&%f@ FoEREEEAT o2 v R 1 E S
FWRLERASADED R 3L BAL S |

[% % Xwt]
1. Heon e, M A, omd Bpnetbon, TR, TRnes - Deomenmionad Tramnonic Flow
Theory Applied 4o Sfoden Wengn omd Bokica, WA €4 Report /3/6,1957.
2, TaReaanh-; S, ) “An Beptioe Proczdure fm, Fhres — Pfmenaigual
Trecaonie Wing Peatgn Aoy #e Tndegak Epuotion Mool ATAA
2w Aefﬂiui AQ/ro&ama,um‘.Un ép\%x%c._.e,, /ATIAA,&L{__Q,(;;’ /0/&{7[,’

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



1] sz
HYEANTR R R e, w2l

Wkardhi, REWERR hgn 4B TE

KT Lol RABH A5, 322X Navier-

Stokes B3 + T, o LEBEARR SN

kﬁnﬁiﬁl-t PBETNIES %KY
Sk 3L BR - 20 BRI
t FpaproRE e 5w T e 5h
MEFIEE S| — 3t BB R IR T
\\3(3-) NN SN ?(5\))@4%76
FSL 3 hEsE, B Bfa hAs L
TLRENNHAFCH Py BRI AELAHD

Wﬁ}ﬂ“m ~% B 0 BirTr
l'\l

BiE ~ ?%7’716—’& BRASE 73
Hra-?%%fvtac‘/v ERHEF LD ETKE
K3 2 pBRENS, BEFRon

ko BBEZ o H3EsnS I LY
theez s LhL, Briktid,

WIRE By - I LT | & VBB KL
CE30 % EBOhTTH3, Hcks 3 9
Kby BB o, WA & BN 5 2 — 9
H3 K 3R H3to o, 3]/
ETH, 52~ s BN | YT
Lt RuEBRrl s vy, w1

oLt EBINS o, ENHF ERE
L7, it ER%3 ?wﬁ@ Rt
\Luxsﬁvm;?e;ﬁ»rz\zgm s T

> 24, BX{oshn, iEeBiicey
AAT RS — v Z2oKFERSER B R BESHEHRATE

R, - gi\z b7 N F“]@}ﬁ—(}‘,

)2 ii =) %ﬁ RETIAR &I

/L\
28 W @HI (e

Euw, ﬁﬁza«m BE LAV EIE T TS
BT #3,

EhAHelskr 5 2 =354,
FRIS W eBRLS3 CRiEd B L,
Bredrfhhs e , F3Ehse ELCE
WA E B3 2o R FTEE BT
Bz <n
VL, vhe AL SVS3ZRES S
By, BEovr U uke, 3 9
3%& % B B 7L RBAISAE R
£ BEEMANBIRIE, X257
S WBBMIE 2 RR Navier-Stokes B
W(;‘i(\é)( )*Lm@Ar > T, BADE+
ARR > 3BEETH 2 ERLE
e ®RAYXX HE;C LT ES TN
IMFMIFE N BEtTs v,
tho ko BREAT "

2odss v, W P 5 TS
30 B AR EYL 2 Hey L,
EYnH3a-—rexn 23, B3
% (10 wo, eBE LK Culerd
3% = &3 Fiute Vol 33 ' ¢S FVH > a)
Résh L, TV TR s &
BHEFENBHRHARERI S ER
FLCERWHCHI,

EhAF tRRI3 B emus 2
teR)  BR B, Eh H%EEA

KLhE

_7.__

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



LT, xw%ﬁmié;«)*“ 3% 4553
2ete R oEs, B, BUFBeSuz
w, BE> AR 0 BREBYLERMS,

NSCAS(lbiz_a)fﬁ‘éb\“%zLS N, —%, AHBX%
B, #R3RARHATHY, 32293
Bk wov e, RR Sk 32X BT
Bev g3 w#3 >, +R . EAABE RS
A -9 Uk BRAERS BBl St 2 8 A R
B 3N S0,

2] oau’rz‘i\ﬂﬁfkﬁ

Ssae Mg "P’ﬁ‘"“) i
ook, BARET,
Mo, L4 Z8Re ¢33 v, K

TR iR E

S E3[LL7, REMERR,
F=FCP> Mo, Re D 0>

Tl ReMT, PRLAE LA 5

VA Fo kTR, RAnT L teh]

Y LT ea 3.

O EDTERIT 3 ¢, REBRIB LT,

T=F +5§R | €))
2|8 K1,
WA R Fo, ® B0 2hPo v, FBi (

B2) E—h%ﬂ"&w won 2z aP ¥F3

X, AP F3F, o HfeaToely,
)

T-hv;«d' = T +&Fo |
@EWar RV F3 ¥, Enme

R |2, Fhgetk 7533 ML) 4% 3,

Pt = Fo +4T &
22T &g m on, Fou B BWK £

Ao, BEED R ez () L9 53 &

THs, AL ﬂaﬁséﬁmr&) e x0T

Vi LBEN T, =FH3 B, A3

ENHBEP, TvA

ofBsLap wr3 et
OF, toPRfeeeh 3, a3 X EH
ArpXeiik |, RorEh 5 Heih
e REEREER T3 ¢, @B 3
32exBAE R LE3 AL, BRe
B4 L CARESW 3 2 v Ak R 3. BB
o —Fhite, RIBGFEEBE K > T
S23u3,

2, 2P ¢

3] :z:zzE—wlerﬁwﬁ\(E)swm

B BARE L LT, ARBE Melommk
3% o Finte Volume Miiod B5 0t 0 &%
ALt B, ¥B0 @)k 3®k
3AFMESH & BuziFik LR, B°5,
Euler 5% (6> =3l T,
2 [ Wdwt+ [Hnds =o

W= (ppeprel , p=sipe

i ihA RARE G, 7) To 3B R
SR RS RED NS,

e L2 (at/2) L (at) Lz(At/z) l/J:Ev)

>

tEL, L;(a'c) ® 5% %% 3T,
U K= UJ;K Y wfj (IHJK Sz, ’/'b'j;,;{ g‘ly,n)
ILJﬂ Z{W :K"v.( wu'g,x Jk Q}
’ ®
[ya) + PifhrEpI 3, At B CFL
2 eihrd r) Y% r§3 3,

RE &G, ERERT, Mo, o, /o
tHEL, BAAAL Bdrl, TRT
B, Pur ERRE L, #oERBDH 15§
56 T ?Ef‘ln LR v,
Lkt Roorryy 7 B Rk
H% e Ul 53,

_8_

. Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



L] 3o $8
o5 BuRo RYTHI. BT

ﬁﬁ?%——u—‘ Ry EAe%-33, %
2% Y %’a”:ﬁTCMw Pext ) T EAR

H53 (Bme—-r), BrZBENH
Go, BIRED A% Gp B, 774LER

TREI-F XL, RoMHEE 4w

TRBHZ. EMT-FMES 3. WL

LG ey Mg fRd L, ToRo sk
WE2Y TRBMF3. BEENDH G

Cop YRR 9 — 5 w2 i £ 4G
RBh @, B3 E-FAEL, wro%
Edha@e LRy le w7

Smointer, ERBGra-FL R

N

INITIAL
WING

CALCRATED
PRESSURE

SPECIFIED
PRESSURE

%
)

v

" | CORRECTION

NEW WING

J“'

ME

Fg. 1 B

z.-tx, L RUR Y 82 SN
Dac 05 G we
SPNE L

JonsDATA
M He0!

es
TAr,at C;_‘- stnwn

H

|:
M NMwiz
Loz, 2%RAXH 0B, TR 7h [ [
k2.0 Q%Eﬁ’gg *(% L_() %KI\O ‘/{Iwédl: [T Gsam s
. TAFM DT
B—-EhHF EFEBLT R ‘{%Eﬁ%ﬁfﬁﬂi L REHESHT S ;gmﬂ
B. E Naviee Stokes B30 E0 ||| e
o ) . - morm wx&wv: Yoy Con {
RiER LR, #aa(FES R0 L wure , o | [
4\%1& LZ’ ﬁ;\)m L‘L \) 3 o (.‘:\\a.~ :2,) = m._; ANLW PPXY OOHST
- . o St o 308567 Y(TTPFD )| [ozimam
NI é—_\qﬁz“é‘., T A ATV I—T b;;\ T . T ATy ‘c?m
.. VDNSAF by o ] - dest
HBitesis - T v 3. B LEOGERS cutsT
IR PEXY
. s =Sl s
ﬁé?ﬁs) ﬁg}*"‘{."}' ﬂa‘l’".é%liﬂ))\“ti"'fi S::. L stop
H (NS T |~2hy CSFVMTS~Ioh FLO2TZ  Fig Q. SBHATL =

105, FAsuM330 ) T R34, t 5 TAL
Bhy, BB ER R 3 LY 2S &

)

x 5] #BHRMA

VEPERE ARy <V o e, WBRR Ao BEMEe T3 EY, BE% A

¥3IMNB g Rbd THIWE 2T H3I.

B L7, AT NACA00I 2, B=fy

frrm e A ALCATIPE) G ErE) B, 29y 1.0 2B ES T 33N
BGTHI AL LALEY, Hiye - F %, X9 AEL Min=0.60. , BDEH Ry=
SSRGS TRY), L 055t R,  Pu= Lo ol ki, Bbe52 KR

TS EHAT | 5fHta T TRETH S,

Download service for the GTSJ]  Via 216.73.216.213, 2025/12/14.

BENHSHoEREEL3. Fip3@ 1
BIHERS. Brld> e 65,4
o n5fr Bwrd BBET 21 &

__9_



NN N VN0V A 7 /7/£103 % N O Y
T
A
ll
e e T
o TN
AW 11777
THinm
RRARERL
HH
et
o (141110 O R B
77 VYY1 7

733 B Eﬁm Mode 0

>@@K

.3 @-) v ) /\ﬁﬁﬁ? Modg, 0

Rl b BA%% | wmate R

) o

V. ¥ @) 7‘7}\.'53\’,31",‘ ol 10R

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.

-1.84¢
csoem 1 . WS |
o L R T TP cP TRAGET S,
E I‘I‘!‘I:H 2.2 - -5 o
. Lo CPL OFSIGNED
¢ 8RsIC
" -0..]

3.6 BMERoWK

~1.6-¢C | )
r B EPGNS
) e
ce iARGET —E&)
~t.2d  TTTTTEEEsss CPU-DESTONED- =
CPL DESIGNED o
cP Bﬁ _
-0.8.]
-0.4]
0.0 .
0.4 .50,
0.8 ]
l»?J 4

B
e =]
2/
28
|
|

‘9. . FENG 7, mode I0R

- M T T
0111
] o
1l P AT SO S
e ——
T
271 7T 1
VA T
\w
\\\‘
S —— T
71T T TN

T3 3@ 4348 | wade R



R Tire TR

A : M
_ cf TAAGET —&F - cp rAmgeY 5" 1 P TARGET —Cf
veg o T tRU BESIONER T L CPL OESiCNED = 1-24
P BRSIC T P BASIC  —t
-0.8. ~0.8.
0.4 -0.4.
0.0 0.0.
0.4 0.
0.3 0.8
t.2d 1.2]
bt 0.0
-9,
1.6.¢C 1.6.C
v G c .
cP TRAGET &, L
12 s I EPU BESioNED o
¢ BRSIC  — oS t
-0.8
~0.4
[A33
0.04
n,t_‘ 0.1
0.8
l,?J
0.0

(e)ywoede 1O ¢) wwede 10R

3.9, REBBE =R ENSHLRRIK

Mo d=

MBI EWLE, BB R ET®HLE Fis. lo. CLodrEIC R

52, be T 418, R, (dFeEr
53 &y RBLLUH 3, G | .
Lo BHERGERHMKAS S L, O e
tppr@orTiRZEL RIS, R | [ s
#F  FH 0B BBT A3 B — | e TN e
BEL Y G N4 20 4 hLFewd e I
EEBARS Sv i kY ARoFHfa E‘Mw@g : ‘ e
Shi s A G EALn o3, G W ) W S TR T O i
Fg.3 (b Mw=060 20 B 5%, (Ok
IYREHLE T3, TebrwRDEDIY) T-MIrRHTh3oT, wneE
%¢ tR7. BMEASHELLTIR, (L Tug, o 5+-9 B-RCLT,
=0325 o BREEDST R w2 a B, AEMESH = &~ 2A83e4EY, CS
AUEE R St (F5). HEpo B3t 4% TvM chgess s, Fplrimrg®
R4E oy, BB O— UM 2 —Fya Rl (MACA0012, T RO X, RS SR
T, BAERLY A2 3. YW ERM R BRBY oMK T TG RAH, R

Ty 1o 53 5% (Aoked)

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



oo kv rnte, REEDSG EBRS
IRPRANENL S 2 b BRI,
T 7k, BEREW (00), BEpHB(a,
V), BREE h 5% (B0, IBRE 1 4%
YW (E6) et L TR 3, Fa3@,
®, g, B, BIB, B, Ty A
Bhtpetxd,

RIL R 4831833 wo, Bt -
Feogh b, BHeBDa Lt as Ry,
Tvd3, 3%, CL e x—PrRlT,
RHEL P 100 &S REo K, 20> AL,
e dhoE-FTUKE SR 5473 h &
38, T PSLETR, ete BiE AT
{4y, B vE L vt w2 2 F9)
IN3, YTy 4 BLBRHOPEL, By
3B, BRee, BY 2~390 -
P, B BiEriE3 3 o <3 17T,
WRFE&ZLHh HTE L MBS A= Es KL
XoRBL Lz, LA SR 3TF
T, B4 —Fr¥gEmody, A
AMMEEE Lzuswiy, PR, &
AI-F oo, Rerthz- =25 /054
-9 » B 5L -y (#3445 )
E. Mo —F ey 2 B s 3 LB
B3 3v, S0, N-SHtha —F o
BetardR ey, *3w, @M
—F o 3 el WK Bl e R (T
BErTET Gy, Sz 3 N3, Thd
B, Wh Kb ERRAELE TR, S
D42 Ty reR LT B,

BRIE s Mo aRE L LT X3
B350, HRRR KRS B2,
Bk %, ééﬁw/li'-’ég‘gt"(i&w\: X3 af
FOLZLIMI, X1, Mdolo o%s

o

R0 &> SBUMRER B> K.

Yo=Yl w sy @
4 2 ¥
SY™ 1 Mowmra M58
w 148¥r 0 L w

w=| *BENBATHI. Moo w=3
CLLE RO I Mode 0R T Tig €3X T 12
FLEREGe, hvH3, EHH B
WEIn, (1=027 LE>k  Mude 053
$54 Fonn, Rl CRAREF 3TH3
5. Fs.lle2 horvohbme 7,
*HT Oeye=—3-5" X Y 82 F €45 R,
6] Aspsvr, ARSI
HRITRTHI 2 cER R — 3, B
EHe S 42§ A3, REE HED
3w, EoBRMS o TH B2y 427
4955 B3 E PR, A
Y, WorsE0B) EHE D 3 TH
3

[4

X&)

. —,% S STRE A OHL ML 572
2 KRS T P-SCT HRRBTEBER, (1933),
3, Wcks, . ATAAY M-1247,

4, 5% | NALTR-730.

5. ToKanashi, ATAAP. §4-2158

6. BB | RIDEER WL BRI IALIBE (38
7. Hivose o RTAAP. 351592,

. 258 6 rmU

UBH e FRFAALESR

lo. By, we v A3

N B 4 e BAReavou s

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



A—3
s Reynolds#E IZBmMEFIEIES] = x99 S
Navier— S tokes BEHTIE O BEHFE

* B0 H (ZEFHBNH R
E O# EH E ( ” )
W & W # ( ” )
H & #% % ( ” )

1. & U s
HAY—EYOBERERTH SMREREOHEY — & > OEFIRREFT 3121
BIRARREC X > TEOENERLMELENS 5. UPL. Z0DRHEER
BIFT A REALRHMEIBAAELELXT IR, oD UDFEIR &> THIEERT
U BROPBILREDLICEPEEN S, Bl E2—-FYOHEHRREDRLY
FEBRENRREBY 12—V a Y OBEESERNICONROE LU, BITHR
FHERERKOFETEEXOhRD >R ERR{BODE T, HROFhZFEFR
HEVEBRONZ LSRR TETVWS, FTIBEMECIE. Navier-Stokes AER
PEEBEEROBBMIIOVWTHLAZEBHHETRITHOLTEY. COFEERNEDLE
HEBHEIZADDDH 5, - ,

WRRBOEN T EBOENBEL TUY. S2RERAIR &> TRERENS
WBEET 52D, FOPORKIIHEMEIVER TS S. BiEvIalL—vark
BUTIE. REOLZ3RMARRE UT Potential K. Euler ARKMRE R
HOUZOBERTH3. UMU. GIBBFEERBOTHRED LS CHERERT 3
HEeYIalb— b7 5rdicit. BMOHED Navier-Stokes HRABBMHE
WH 3, |

FZTCHMTEHBAMTIZER ClX Navier-Stokes AR B HUL E 2R TEIIBFTT
075 LOBRCEV DD ok, SEFBULEEPV TS S, BMEORDD2KX
TBL A LRGBS EREREEN 2 — F NSFOIL O 383 TR Eh TV S 2.
RIERZ W BRI EST 3 &5 LHE. HRUTVLEEZ3TH 5. SHEUE.
FFEATI—F O NSFOIL OWTHBICHBLU. RICEIAWIRT 2D HER
BEMA T3 ARHMEU. SFEEROFRHET 5.

2. NS F OI1IILL e
ROV AV AEENRETIRUOBITTE. HREPRFELIBETHENT S
. MTHEREEFNELTILENSS. TORYD. HROBFEETELESR
BAA A5 — €V S EHBEASER BHXER BRI R
— 13—

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



BT RHIZ tine step BIEFI/PMEL RV, HEOBIEN LRV, £IT

NSFOIL Tl time step WHBHIREL LN B LS2. Beam & Warming® 2
k3% (1 AF) 2RBALUE. £k, ZThiZ Viviand® 1Tk 2 EIREERD
B —RMBEERAON - SKORFERULMBMA 2. 2 Thomas® MVRT &S
WERBOBRAZUREHRZEL. S3LRFEOEALLETORERZORVEHALLUT
BAHCHESTV 3, RFEFNLEUTH Baldwin & Lomax® 0)21?"&%5!:&-?}1«32
EVVh TV, EMABRRIGRICRT S, FlR2RHEXRICPT 3.

3. +3, E+3,F = (3R +3,S)

RREU.

o ou PV (0] . 0
g = , 2= 2 , FF = ’ R = y =
pu puU+D puv ] T xx T xy
oV puv pV3i+p T xy Tyy
e u (e+p) v (e+p) Ra S.
Pw dw C
Re =
Hoo
4 2 4 2
Txx='§“'ﬂux_—§“ﬂvv ] Txy SUUy +RVx , Tyv=?ﬂvv'———uux
. I u )
Ra =U Txx +V Txy +'__————"ax32 ’ Sa ZUTxy +V Tyy +——-——-——8ya‘
, P. (r-1) ‘ P.(r-1)
fo] e 1
p=(r-1) (e——— (u2+v2)) » a2 =7 (r—1) (-——— (u2+v2)) :
. 2 o 2
[z M He \ .
p=uy +tu.e = + (0 BE t0 &
Pr Prn Prt

v iXthsskh. P, ik Prandti® G P = 0.72 ,Pre = 0.9 T3 3,

ZOTAT ARV OPATY a Yy BHEXhTBEY. HIAW
(1) AER DHBIEL. ERRNSHK
(2) AWEFN WM. B, LR BB
(3) #5H PR EAOA. RLEHEDERES
REM, ERDHBDTH %,

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



3. T 1EARK 8 )
AFHE. B1RRY &S REMERENAmIEY

FBWHT T EHFRGBC). THAD. BIURBHER c
(AB,CONZ B & h IR TIT R 50 EE - kA Iéﬁ;éi<§%::*
& B B 5 BEW I THR T < I 7 B %

>0

2E B,

FHERERHUERTFE. fiZFEEHENWEROYHE
BEEERTEMAR T 52 AFMESH® 2B R U
THERL 2 esd. 9 AFNESH 2D\ T MBI B0H ¥ <§%£a
3, MI2WRT KD, 1 DO HEE L OMITERY
HERSEIR (LK) @EABIC & B HEREIL(IBCHKL),

OBABEBKAINDIDOI DA THTFBHREN 3. 2 HAORR
DTHEER(7=0)0 6 BEIW £ BHBHB LS. ~
@ TIlX Poisson ODFEALEE. QT 7 BIKF

'Eliﬂ@ﬁﬁﬁﬁhv

[
>

@

7<<_L5r‘
m

RHIEL. sRUEBTFRRBRDsPEMT 5 LD m\x‘\\\\‘;\\\\m E

iR d %,

A AFMESH I HMEOBITAKEHREhET Y
SLCHZ D, HIICEFOFZISHT30WEL LV, FICEHERE 1 DAB,CD)
. BMIED AFMESH TLRIEABRE UTHABR@E 1 0BOE—EL THL. B
SEhIR U THFRIIBSEL 238, B OBRSERIIRATIE TH B
KBRYVFMERRD. SEIL EAMICERFRERS U CSRRBRIELS RS &5 KR
UTW3%, ¥k, LEBIUTHOHEAUIIIEEE OB TVWAIENEFTLL

v LRMNOEFRERT ARCERRHUBE 3 LHESTREE RS D, BK
MTCEHIELV 1 EZRRLEBCBOTV S, 512, BMBEREIRONSIA—YITH
Z2REVABKZVEAY. RVYOXEVLVERZAVEZAREN. BEKETRCO
—FRKBBTREMEIELV. 22T, SHORETURIBBEUTRARVALR
VORVWIGERFV. BISOLSBREFRAV S,

B3 EANRHEET

a . mFRBF

BHOYIalb—yayR{iTROSLT. BHECXOBAKOBVUBRAKHTH 3,
T TSHBEHNCHT 3 LORBEVBRLYL2HHT 5,

B2 DBCRIE LE R, ADEI2 FHIER. EE L FPEIREIER. ABR, CORTE
SIHR . EFffRwake cut MREWMR T LT 3,

FTLEBRATEOL in=0Pws Pin=Po BEIEUL. FLRAIIYNEMEHA

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



BB inDIB. Min=Meop 3V B in=Be DVWTHhMREFEL. tHARALED S
2 A —RAEREURIERZAVT. uin=Min 0SB in s Vin=Min sinBink
¥3, AH3°0EREET 3.

THRA TR EREN T BENEDP cut/ P inDABEEU. ThEANADOERIW £/ M
W—&RNE2EL TRD S,

FIRRA T FHERATOEEHNNOED» S 7 FAMEAHEL . XS EDER L
FTEHET 3220 RDVTEHURERR S > RO THAETOEET 3,
ERATRBORUAHu=v=0LHi@RXHIT/327=085%%. iU

T=a2= pr(r—1) Ce/o—(Uv3)/2) TH%. |

wake cutiIER . RMME L U’Cﬁfiiﬁtdﬁﬂ&’}étl"lﬁk UToRMRBVWEULTL
ZRd. BUABRER L BERME U TR TVRL,

5 . ¥gIE s

AW REE U T WEELN - SRV T NACAOOI2 BECHER & h 2 AR §
BURKRRRT. WhdMiE» SAKET 5, HA(D-(® &

G=0",Re=1x10%, Min =0.68 ,8in =0, Pout/Pin = 1.0
DEAOHRTRT . EHREREI Y NBEETL. RABRTWERBELTELATY
B0 FEAL Pout/Pin v —REIZIFHNOERD > 5 3BEFHIN B ERBAT
Bamve. BREEFELURV &S RRHTN R 0. BSRBU LY T 3 6N
HEOTHERET 30, COBAWREMANRLEREL TEA . HEBT.

FACOM M-380 T 1 time step 508 1.2 B2EL. HRIX 5000 step RODD
TdH %3,

(DWEAM . QDREEM. ET Y NEAT. Zh oS EEROH
REREIHHIZ2C Yy FROVEL TEERIR TR TH 3 0. FHHER TUEESR
3 BRDBB S TORV. (DEEENY P LEEORETHEALZLDT. Tk
RHp> THERBBFZEU TV EFRELA TV S, GQUEROREN . B)ILE
REEOHNHIOEILTS 3.

BHF T, MORBROVTHEL R EEREABEES5 (1), (DWRT. ()i
Min=0.7 BUSHBTEF URH T FREHEEL TS, (DU M,.20.6T. AL
ﬁ&@iﬁ&bf@k%xf%ﬁﬁkrﬁﬁmo&%%ér‘ﬂ@t?ﬁrrﬂiw
EU 3B, ZOROKETEEBUICRT,

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



|
Q
Q‘
(DEHME (DB (@)Y NEA
20,0 e ueen 10 poe o
UPPER
Hx107" g% x10 g0
0.0]
e
_ 1.0 | LOVER )
WERBTEOEES A - » 0.0 x/¢ 1.0
12 _ CXIBERBEE

(5) B i & £ 4> Ao
M4 EARRHE

6 . FE 23> |

SEGBMBERMT T 0 54 NSFOIL BXUBTFHBNAT O S L APMESH %
HIOFEhBFHBEL. @RSV THEFERLRU 2. SEHWEFA P r—
CZEUT NACA 0012 BBIBH VLRI E DS V. ERICE SR E TIRU TRV,
EENZBZOHFETHEID N-S ARACLSHENTETS 22 EBEID
hk. TORE. WSOPORBABBEREE MR, FIZEKRTFRELT. BEDa—
FeREIMCAEMRPERORERABVARLBBEATERVI L. LEOKER
BENGHEVHMERVI L. Fh. FhFCERT 3 T6EEGS 505, BMER
TUHEBRBE O P ORBIRVIEREUEFREERMEA TS 5. AFLAD
RYORCEUTE. BEOEBTERTCUEIG (1), (DL R2bOBRAT. LK
HOR OB AR TOMBEW. £V BATEG (DO &S, —E ARMESH T
BURBFEERAT ZHESELI NS, UbL. BRHRITEOEER - BE
B OV TYEHREVVERBE O3 LS RAAI—F2RREE 32 L NEY
THEP5. YERERORMBROVTHETE 3 X SRETERT OY S h LB
BRRANZEVET C L NEETH 5.

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



(1) 6=0°, B=0°,M;,=0.7

CP UPPER

—— CP LOKER

e—— CP UPPER
CP LOWER

G EREREHM UGS

(2) 6=5°, B=10°,M,,=0.6 - H6 HE&KT
5 G (EmeHEsm)

= = SZ |A

1) d4MHE, BHEE;” SL 4 /L ABEEEHRERNBIT 77 S5 A NSFOIL
DORR” , MEFHBEWNRAHEE, TR-816 ,(1984).

2) Beam,R. and Warming,R.F.;”An Implicit Finite-Difference Algorithm for
Hyperbolic Systems in Conservation-Law-Form,” J.Comp.Phys., Vol.22,
(1976) pp.87-110.

3) Viviand,H.;”Conservative Forms of Gas Dynamic Equations,” La Recherche
Aerospatiale,No.1,(1974)pp.65-68.

4) Thomas, P.D., ”Bouhdary Conditions for Implicit Solutions to the
Compressible Navier-Stokes Equations in Finite Computational Domains,”
AtAA Paper 79-1447.

5) Baldwin,B. and Lomax,H.; “Thin-Layer Approximation and Algebraic Model
for Separated Turbylent Flows,” AIAA Paper 78;257.

6) KHEE. JamiE. GHREBR. Skl T, ” SEFENETEORDOK

FIEM 21— F AFMESH OBIH” , HAMEBFHELSEIBHESBRLIWIEE,
(1982) ppi58-161. '

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



A—-4
EEOCERERBHBAFER 2 EROFTHY-HITFv Y
(- EFOMBERUVEORMNHEANCEH T 3R

rH O ox W (RiEXRFLER)
® & — B (RERRKEL¥E)

1. ¥ XN

RREIN TS Y ORPFRAAEHCLBENC OB —HNOKEOOERED S W THR,
UBNUEZE s HERLU A HABRERENCBU SHABEDHROTIS v 9RR (1) BLTD
XERBBVTH. BARRMT 24 HOBEARDR ORI RIS D sEER>T, W—H
MNOBADLSRARBEULE—FORBE—FUBITELSIZEURL, COEIREX
BHEA. LRH-OEELHL. RBRCEVEINOTISY IRARRDSIIAFa -7k
UCTOBMOBEOBITRHOATRTVS (274D EEoRCORMBEEECREHL T
SYSMEMENS AP SR, FEORBEOE P RELEERROFY—BELIENT Sy
YEEERED S L EHAN. ERBHCBREL () . Br -—HoAEREIM LV R3EROR
FIRARHAERZCEREZT Oy YRMAOBBRHMT 3EANLE LR M ERRT L.
LROEE RSB OR R EERECRAN T 3R BROT Oy IREC VRV EEHE DI
U(B) | Bu—SBosREIy LRERMIFHEORYEERLR (7).,

AHETE LEEFAE (6) WiV, SAch hEERENRATER SRR CHMNERKT
FEAOERORNBRL L3 TSIy I REAOHE. RROEERIROL S D XOREL Y
SYSEELOME. LS 3EEEOMA AR O BEHERI VENENFORRERR
HMETE3EE. 7o VNHORMD S ORBMEERL LSV CORKHREWET 5.

2. 4

TS5y Y E-FUBMP TORU Y TOMKTHETSH Y. RAUVE—FOEAH L v M I EK
FHCEROBALSOVWTRITTHTS 3. —h UV PLF BRI LS 3EAOR L Y € —
FREZEX3. —RAERENERET 5. REORRENCBI 3799y YOEMMEE ZRL
TZOEBREINCHEREHRORRS VORIV B3 EOEBNEAYH RIS hTY 3
HDET 3, F5FT2¢RMIOHRFT LSRR, COBNOPFTH—-OBRAEREIKEROER
NI BERRISh3CECRY. COA—EERBBER O RALURBUEA—CTE VWL
AR OEBEMAHEr R Lo TEMT A2 LR Rn3, CORBRUME T B— >0 BRRENA
CEETARBOMMENSUREEEMER STt R3. CORAT IV I REBORDR
RU— >0 RBAOEEOKEE e RUBMEMEA WISy YRR HUBEEFEROESEE
UTHEENR 3. TUTT Iy Y REBOERMEMZ 1. LEAHEnCHNST 3mEO 1
DHTEET Sy YREREABEURESNS. COBB—DORBEND NKOBELHT 3E
HABRER() OE>ER3,

VER 0B+ 0B - + e Bouz-n€@ T+ mmmm o mm oo mmmmmm s +aB, @ =1, &, +K, o,
28K O(xIBz"'d}B: + 08,87 +---------- +d1‘Bm.3<ne"< Fommmmm e +d..?3 gie=1, o, "'K1 53 \
H 1 1 1l
! i H : o
KER OBk OBk -~ +04 B+~ == A T e +aBue =1, O TK; o
co . !
N | o
0 BH  OBuF oBigt = m - R W L 0B (6= Lesiiest Kealhes - (1)
L T +0iB L +ouBe =10 e +Ke de
1 1 1 1 ]
; ; O H )
R F By o 0B i B - 0B = L o HH
1 1
L | | |
VER Bt Byt = mmmmm e +0Buag  F--mmommmmsmmamm-odalB, =1, outKe i 7
AT R4 — U 2EHBALEREBMRBHEEERRIE

Download service for the GTSJ - Via 216.73.216.213, 2025/12/14.



CTTBiC=1-N) WEA—KE. A—EHKT
EERUEEZEr 2R ->-THEHBHLTWVWE2TO
EBOI1BZBRI V- THELERNO | BE
REETIHEUEEYRVOEEEE— A Y
PREBRE®RUCEY. ChUB122KY
NEATOEHRO22FEI N TR LEEH
Mo i+ BRBEEETIEERE AV MR B1 EHEFNL
BLrEUL. XABUATOEHEODIEZES L
~THEERBOABOEBNO i FRCFEETIXEEFE - AV PERUMA T ETRRY T
HeRr3, XLRUKR*XA i EROHMEE-A Y IPRUNDUYBERS HULTVS. EUT
LRk Ee - A P RBBUN BB 3 HEMNEEZESR2EALROBHECER T 5
EEE—AYIRBOELIVRDS N B (6) ‘
R WI MY Y2 ZAOETRQ) 0k ddbE¥h 3,

A1 La:]l =0 t (i, 1=1~N) —=——==-—-— (2)'

ZZTTC oG] WHEBEHNONKOROEH T AEENY P AT, Aig BWRXU) OkEEE—X
I REBtRERACFEITHABREELTL 3,

1)
1)y  —=——=——-—- (3)
1)

Aii1=Bys+i-14+1 e T (i
Aii=Bi-1+1 (i,
A 1=B;—-1; (w?=0w;%2) ¢ (i

vV A

BLoRIIVIARHBEZLUTQRERNO i FROBEFMHEHBLEXAS55bULTV S,
BFUTTISYYRERORAEXRCBAENSTI5v Y

EEUBFE EVRZETNY PLoE#ER(2) © *1 BHUR#H
MEUTRD3hZ., BEHECBI3ENZ&H: XuBOA G 30°
FK1WLRT, AN A a 5°

3. MR % # h s/ 1.0

3.0 ~oOEBORORINBROLE R A6 a
EEEMRCE s> R HoRBR X 0 K2 BQ ?ﬁfﬁ; :f
T3BE. heAA—EBR OV TEXZLUTHLE ErE ;| vo.073
OPEMBERAC L VEMEOZENBUN FHOEABE

HDO.BREUTITISYIYEE n

(=U/caon , U: 799 9 RER o) REA

ORAEE, c:HEE, o BB [T T 111111

OEHWEEMEHE) CEOB55 0.9 1y e v
Pbh32eBFHIhZ, 2THhd (2) ®EEB R
KOVLWTRET B3R, KT 8K [ Ll
OHLVMRENSRBOBEE R R “

BHAHRE2(1D-(3) WRT & il [ 1 [ ]

S 3EVER. AEBERLAT mgc 093 1.0 1.07 wi/um
Urk cREOERAMBER o o [ '
TR T 5. M2U B3 RBL oo

WET2BOBEERBBCET S M2 EXOBESESHEIA

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



BEAHETHS. ThBRDVTRDRT
S EEWCRUVU IS IR/ o (@
ISy Y REBOHOESE) 2R2-A,8
,CRRT . B2-A,BRDVWTRBE. WA
N2 . IsHBEROBEERSGHMSIEXRE MU
RHREBCERBLT S L RUERIOES
BIIVIHET—BELS. BDTIvIB
EEUVBVRINTHZ3 BB, RIZE
R, BB EOB GRS N IE XYM
THBEBERBEMUN IS IBREVRE VI L
VO3RN, HELUKT I BN -FAMNE
CRBRERMCEHERSBORXRBEENLED
TO3REIEBRUVEL. 79y Yy EENR
A R>TVE3ZEeBbP 3. LRFERER
BEM B gl B3 L REHEKXS
WERAERN! RT3 CRBEENBEEERS
BEZOKERBEEZVERI—FAMP _EET S
BRI FOVENBUEHEMASRELL. 79

vy EEEER] J:D‘\’J\’-’j(é <> TWV3,

BRBCRRENEARSBESREIRS
>BmEAMBEKX. BIBHERX5,6 OLSCEHHF
BEHBORLVEEEVERXERZBMNUL X
ERWEAILEH IIy I EEBRH 2>
T332 BbdPdb. AVKXERIIBEAT
HEXE OIS CHBREMERRDE =N
ROBIBBEISVERUIAERNBRAUL .
B O REBRUXEWBAMNKEN LR
FTR3ETIVIEBEUPPEIR>TV S,
CORCHMUEELRUSHARS AR, —H#
OEHHEE SKEL. TOEFOEYERR
BERUVEERDIBOE G DXORELS S
PIBREREREIFIUSRBFS SHOE
CHERIBEZELIBUENHNERRBERTE
ZERBMNCBVIERZEORELREA LEIT X

FRVEORRERILRT. COBET D

RMBEAUBEFOREON S FBREURER
T, RE_BEOEHBOBRERECEY
UVRBRER->-TVW3E, ELVbbh 3 LS
BEASTHERITHFOBEEBBIRSEY
SYIHEEBETUIS Y IBEIVBELIR
STW3ZERhM3, MAUHBRL WILEY
BEEDHOEVELARMN —RBAHOME. &
LB URZDOTHEH. BERHCTETMH

SEBAL B 3ENRROLE

£2-Q4)
—
33 Ver 2
v w/Wm |{Cw x10
e K550 (Vcrcznif) m

5“%; 2.895
s '\s"clig V| i23e) | 0-738 5.951

i

2.810
a-2 [7@@ (2820, | 0.769 | 5.951

2.931
A-3 M 3:321) | 0-677 | s.951

2.909
A-4 M (1.242) | 0-716 | 5.951

2.956
A-5 W 2385, | 0-663 | 5.951

2.919
A-6 W (1.246) 0.665 5.951

#£2-(B) SHEHBRBUIEIBEAOEE

kil 4ok oo ‘\;:: w/wm [Ow x102
Bs (chrjunif)

0.715 | 5.455

F 1l 2.869
B-1 I 3'8&1 Al (1225

1

0.771 5.455

2.778
B-2 ‘7 <l (1.186)

0.706 5.455

' 2.839
B-3 & S (1.212)

2.854
B-4 %@M 3835 | 0-719 | 5.455

2.867
B-5 M 3357, | 0.682 | 5.455

2,848
B-6 W (1.216) | 0-676 | 5.455

£2-(C) SKHEHRCLBIIBIEAOHE
RE | mmsim v \| w/wm |ow x10°
Eohcs chrhmiJ

fl'lw 2.850
. Eéﬁé’ y s gv| (1.216) 0.678 | 6.428

i

0.744 6.428

2.897
c-2 l? 1 (1.237)

0.669 6.428

2.949
c-3 &‘ VR (1.259)

2.962
c-4 W 3:382 | o.666 | 6.428

2.889
c-6 & Y S| (1.233)

0.671 6.428

%3 XREBNBALBUIBEOBREOER

Ve
¥ | memims ( Vor ) w/wn | gy x10%

L

s {Ver)unift,
T
o il.ow é-i;g) 0.684 | 5.028
3 09 L ;8 *
8 W 31553, | 0-672 | 5.037
Y Ravaava | 2293 | 0,667 | 5.000

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.




25 HOBEBEERBEHENIBOBREN I VT ISV IRERUBENZTI R TV 3,
ReEBOEERDBAITEPPHIUENI 20D RVR2-(OBREODVTLERRIE
VEIBEREPEELCUTRAUVEZABARDLIRFHT I, 2R/MR U ERREVEEII AL X
han, HACARTZELEPERSHMOREIN ., COBALRAR REREEREN©
EVENE. BR2 BLERMCEVENEEELLDOTS 3. R2-(CCO_HOMMBR
BREORMERCKUEL ISy YEENEVHEER O 3. BEORB TR -A,80%
ARRHER] OBERENOHPER?2 OUNRBMNEV ISy VEEREN > RSO M. £2-C
OBERBCERINERNL OFBISYIRERELIR>TVW S, ZOBAOEFIHERL o0 T
RACRNT3:. EROAARUBATOE 6o B EEAN SKO> BEKD 1K
CEHEREBMUAKA—-LER->TBY. BALA—EEREDBOE IKNEHLTRIUSIATL
3hd. COBLORBEMEOZTHBUB TSI BRBRRVITIVIEFELETEIELDOT
53:%Ex2h3, ‘ ‘
ARORHEEVHRORBLIESIE2() 0> n—HBOKRM R0 EBMU2EAE
SVTHHUEHR2RARET . COBAUR20BANUESSEOEETRB RN I E <.
SEDOUE DR LIELBoTVE., CORDRRIBRLEZ ISy VEEORILEZ2DE
ABREZTURVY. PRVMBEMETEOBEOA S VERTURERNOEANTI S v ¥
FEI-BERIMABR 2086 L —&
LTV 3., U LEBNORKEBZCES %4 WKREBHEBYIRIEROVE
EHHOUL 220D RVERLOBE. AU " ver
CREEMEAEBEEOKS L LS EE | BY | MENA o)
FEEOBOREAZELEMULAZDOTHE - QELOM 2.622 0.760 | 3.256
EREUZERNREAOSAULT 9 v § ER 3ol —
FEOE moTHY . HEOLscwEn | 0| P Jifl5) | o7ee | 225
BT Sy YMHORMPIFEULIRL H-3 W <i2§§3> 0.757 | 3.256
ZEnBBEN G, P
3.0 RBEOEAERYBAHOLE el % Qitz | 077 | 220
NMORME LD ROEMBRE U TR | 55 | Jowwwny| 2932 | 0760 | 3.256
REMBEBRESRERHEIBTIRELIRS ?, (%Igﬁ)
FIRHEEAEEDREERECEIT 3%
ERAERBTI Sy Y HMOR
P SEELLZENHBEL L,
AU CTRRBRBOBEEERHKRA A
DERE. HBEEREDHOW EEG | ®EH
POXOREREAREAON
Buo0T. LEBEMRUE
BEUTEEMNER B bR
Hy¥3zrwevs. IBERY T [ ' L] [

w/wm |Ow x102

0.750 3.256

0.97] 1.03 wi/um 0.93 1.0 1.07
EEESHOEso22x0LRY
EBC PO, UdoEOAEL _— _—
HB) £ TGH,I,) IHEOR
BRUH—BHogareovT || [ T1 11 L1
DHEFARESRT. EHO 0.91 1.0 1.09 0.89 1.0 1.1
Co WERRETEEROEY B3 20KEHOEEEBKI N

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.




RHBOUSOXOBRES3DU TV 3, %5 HEHEOBAHOLE
KETATHEUXARMMAS EHRREN | X¥ gmmﬁ;(ig )| w/om |00 <10
ZERIMRAE & TUHBMTRHUR & S 1.

{Ver)unif,

50 2.451
MhOBERBRAFORATORCEEE G*‘gﬂ%ﬁ?g(me 0.793 | 1.612

RMXAMINBROAB I IV IEERGL . G-6 (?ﬁ; 0.701 | 1.612
TSIV VRREEVELVIEDBHEBEBEI L S,

’ . H-5 M 2.632 | 0.760 | 3.256
TUTHHREHBAHORBLL TURSK (1.123)

RIW. U220 VEANERV 0o — H-6 W (iziﬁ) 0.750 | 3.256
HINOBEB IS IFEEIRDEL. I3
= 1-5 %MWM$mW GiT3t | 0.3 | 4313

SEMAEHSERRE Co BRELRSD
BS99 YEERIGRY. I3y yidEC -6 W (izzgj) 0.728 | 4.313
VB RIEHOBZZENHs PRI R, 5. 866
3.3 —oOBEFERD > BB & ¥"T(L””
A—-MEOAMEROMREREOMKY | I-6 P | 2-832 | 0,601 | 5.675
—E O RELARUNETIEEG. REOES
CEHTAERR2CEAOEN K AR
U. 20BEHEHOT P> RAOENTHE
HyzEBELHMbBT3cEER3., 2OBE
—“RBEWHROZEE UT—20EF 2
TEAMAOERTHEMCOABEH O HEKS
B3 23ohBe—20EREUTHMBLUT
W3, b5 3EFERSBAIGLeR-o-LEE
H33:3vhid. TOohp o3 80EH
HESESHEIELVRIREII>DEDARL
E2RU. HoEBUFCERFESHHRIA
RYIREGD2EXEODRVEREBU. XJlo®E
BEUTRELEHNEYEEESRCEVE:R
HLHREBEHU. RAOEFNEIHES EFH—
WHLVENET I EIS5BDTWE, 2hi
HUBEFERDPCEBOERF LM I IS N4 OMRUSKWBEHEHOBEESHES A
A MEIShEXAOEROB SRS
DEBEFAOBEEIBAFEE UL RBIEASIVHMBEDLDUETHS. T THRXODEIIRED
HMHERWIZBEHRL., REOCLOIREBEFNOBSEDIBEOE s >ENEBHREI RS LD
RBHURZBAR DL T Iy YHINORD ORI T Z LT 3,

RuR3BERHEUVUTRERN ZHOoFH60KRUMHADOFHS MM oK ETh 3 2BE2E X
ZOEOEERDELSWTEEHARLTRT . LEEOLIRAREERBITILERRT &S R6OKBER
DO EHN ZHXIIEBEKNP &—H. ZUTSKHEBER P T ESHH NN EHRK —4.
LM B#—MXWE#HU Z#. LW E—-#HrBEHSh3, FEEHFORMBEX LDV TIE 3.1,3.2
TORFEBEREZHEL, 799 IVNBHIRECIVBVHEEFTUZIHERIMNEAS T2V THEKIT 32 &
R¥3, COBE. BEROEEFROBOI > 22 0BEREFYECNUVUESSEKBEE XL 278
T BHREUL3.2565TH 3,

KROEBE OV TORFEEPRERTIATV . PO PRI S5REHBOEEESD
BOUES2XOBOLVHLOB ISy YFEURS. 799 IBREVELVILELDUTV 3,

0.653 5.675

2.343
(1.000)

TTT T
T

I

I 0 I
|
|1|(|l{1
a

INE NN

\l;

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



BRI UTRUVRERU OB TLR *6 BEHERI»OIOEFHEBEOVE
BB ERV IS IFEIRED2.343(

— fr g Ver ,
H—EIOE) BRLUTBY. BuBEHO g | REPER (T w/Wn |Ow x10
[ A L > D T1
.ﬁﬁiﬁﬁwfbﬁ'af%%b \li: f_&ﬁ H-5 %E”LOM.@ (i:gg) 0.760 | 3.256
SHBEH OBARTIIVIEEBROLALR 509l w4 :
S TWBZERDDB, HoTT Iy FilE | &5 Jonn | 2-252 | 0.802 | 1.000
mﬁ.mvetﬁ;’ﬁﬂ%d)%i#m@lﬂﬁiﬁib#@ -5 (i:gig) 0.792 | 1.670-
HeoXBHRIBFIDNIIH—HIRES —
. .44
&S RMHEIBIEINETHY. Mho M-5 %MM“ (1.042) | 0-794 | 1.536

ENLBEHOBERBBAHTEELIRS N-5 20893 | o780 | 2.029

k> RBHENFEU L,

L. gy p-5 W (i:ggg) 0.786 | 1.895

AXORIIRRBT SREOHARBRE | | 5 - 2343 | o810 0

BELEDWEOENBE L REHL, T

hODERETISy IMHMORMDEIFERH

BAMTBILRER. SAShRBEEER P S HBEBOMBE. 5ACh e EBL LV E

MEMMT 5 BEORNBRBEROVTREL. UTORBLER.

1) 799y Yy MHOREH . 5EEERDBATLET 3 HROBORIMBRE LT, BHEE
MESRSMENAEIR3E> RRAER. IS EEEROBELXECRNT 38
BEEUL,

2) COBATOHRI—ANTHEENESRORESEXRL T 3 &> RAFUXER &
BENRETH B, |

3) BUBMERMESESHESME CEI R, B 5 851 — 5 8 o B i E 0 B4 5% B 80 E K
MMT 3EERENREIEREMU RO TIHRAD VR R NMRA GBI ENETH S,

) BUEHREYNOS UL X BB EVEEAKOEREN T3 L URIBNETH 5.

5) HBOU G OXOBEBKEVETI Iy VEEUBCRAMERS.

6) ~DOREAERI > EBEBLMET IHARW. SHRNOBEEHROW 5> % b/
EH—BIREC RS &> RMBERRY. ThoERBOBEEEIROEL> o2 BEH
DUEBOEEBULCREES RMBEERINETH 3.

e 1 54 vl

(1) Miksk, HhRER BARMBFRRXE 10% 3345 (B49-6) pl6ls

(2) Vhitehead,D.S., J.of Mech.Engg.Sci.,Vol.8,No.1,1966,ppl15-21.

(3) Srinivasan,A.V.& Frye,H.M.,NASA CR-165137, Aug. 1980.

(4) Kaza,K.R.V. & Klieb,R.E., AIAA J.,V01.20,N0.8,1982,p1120.

(5) TeH M, HP XM I HAMMFELRE 46% 4035 B{E (W55-3) p373.

(6) Tanaka,H.,Hanamura,Y. & Fujimoto,!., Proc. the 1983 Tokyo Int. Gas Turbine
Congress, Vol.2,‘Apr. 1984, pp651-658.

(7) BA—B, HrbhXHW, THBE BIEVI-L"IEHMERSBERR/CE. (H60-6) pl27.

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



A- |
% BINIHTAT )T T ABENT AT 0

X
BH ORI, B FE. PR BR  (BEBER)

Bz -

Hﬂi @miurmwﬁﬂm/zwiav7/7w7 EEBEVWT . Y- E
CORBEBALIECI bEhn—o0FAL LT, ) LRI ITBRLTLRE
Jo5RAHH. ZoFATE. ) ALEREBTTEER 1 BHIsEH. )
ILBLT - Y TRCT )T I ARLETHDL, Z0T7)TT I ALE > THL
A7 -EVRENBTFEARZL . BRI -Ryw -V o, BEBBALZI -€ 2L
Ny —evrBLAE, ) TLBBIARIVER. 7) T I Y 20BBumaw
CRILYA, INIT. AREHTH TV T I AR BLEBNCIATAF &
Lo ERREVTL T -E0ELTE, méwﬁnimz%mrfﬁﬁ<ﬁ
B3, . RBXC BN 3. REHVIASALEDE b Meitrer TEE
LEREET LOGD. FEC AR BEKETLEMFERL . INS5Z-oNET LK
2T, BRERKOBITH B ) ZLELHMEL. BRNFRIEE L FHRNIHRLE
LIH. %035 0190 T LREBUREMELNEN THET S,

2. BRET L il
21 EFLI 8 &
- . g e .
Z0EF L(IMeitner TNREL £ 2 § ' /
e . . -z “ 3 = LLLLeelssdse )
EFTLTHY. ) ZNLEREL) R TNorsle Vane |
LBLBRx ) TLEB 98 L 1R g 7T Tubine Rotor
AEFLTHY . BURrHoRE 4
‘ S¥ Model I
R CB%BR L nd 5 TR 2 :
Bt b tanThs, Fig.1 fBXETL I

(RE>

@) ZTLTVTIYAERC, ) ANABRSEBLIS L. BEAT NI NN,
C.AB-C) TH»EEL) TILBLEN) TILEBLIBITS. |

QEM% ) KABTE. 7977 Y 2ARBEELTLELE L V) TLEBXRCALA
LH 95,

O¥&L ) TLBTA. ) CILNDTo AEMB RGN, ) TLEOKH T,
Ef . BE. K& ENBLEIER) TLB e Lol 1hofiEeRkns,

@) TILLOBKRZEVNT. Z2NRNERACREL. BABENRRE T 5.
AARTRZ—Y V#z%fkéﬁﬁﬁﬁ.%ﬂ[z%ﬁAﬁﬁ?Y%

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



22 ®=FLI R V| —Suction Surface
Z0®FNG. ) ILEBLOREMREETL 5 | 7 ]
L. ZHEESWTI0T5 Y REB, TBRE o | i
DRNDREAT - LEEELTT ) TS ZABE = velm=oe —
ERhH LN THAE, Chord
CRE Y Fig.2 7L nXEMH

ORELNARENLFiGg. 2L TRRTRI B 1ye)=Ivel
BY,NRENMHTHACTA, IUDP

| {%&@ ————— ) TLEORE Vs ’T}t%,
\E 8 -—-- JELNDRE Vp —E

QINTIVALRNEAENT. ENTALEE
BrLoRENELS » UEEL . BEBTHRE  Fig.3 BHROATHL
CELWEITRE A, ToRN0EN. BE. ENEBRXG. ZROBITO
%L g5,

ORNGLEENELOENE IS VERIOIANE. BLEATHY. BAKD
FnREN D L LVp OB G . BB LERYRBENHLL T, BHUELER

ORI EE LR
@FRe. 70792 ALBNEERNG. ) TILEDO BRTIES L. BSBERN
%iqbo

THOEFTLTE. B, 3-K. BoBYFMITARERMIRI NS T L R2A,

23 =FILI .

ZnEFALQA. BFILIvERC ) TLLB L) TLEBLEN ) TILB =T
BABRRBTHAN. 70T 7> 2088 <& » TERNBE0EBET SRR
IHZLEARL . BWRRN) TLB0EELIERELESTRET LT e Ba,

RESNENHBECFEIS 777 Y 2oURANE BT » AR L 11T,
T0)7FY R4~ 1. BoERNBNTSEERNBNRS RNTNH 56, Bk
3. ENBLBREBCOBEN LIRS To0T, %o Bl EEBRRIC BT 13T
EELA0A, 9U0b . BRGKEL. 7) T 28C. BRETEB LB L,
Barsrn1. EnBLERALNEN (05w BEARBLEA T,
(200-1NClLig), BEREH - BUWFEPEB-(20-1)C-C=B-2oC L LT
0B, (19)7F2 R0 EBCECBEN ENBYREANGTA=05 £di) AW
nEhgB-crny, EFLIEL L, )

ME 1L - EEBBET I, TREODBEENNLFEIHEH. 79T 5> &

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



SHEBRANECBNORE QAN L. S OBWAEIT Oy T - T LT/_HNTO
EMN. AN TE)ATRER 0 ) TLEF TR, TREMSBCENNMAT IS
NT. 70772 LEBHERBRoTOBRORNG. FATARTEIE L THS,
T, ) AAND nFBMELERL URETOLELSNA.

WEas IS EZLF v TR BAETLNRREERTEL.

@) TNeBBET HE<. BEL) CLBLEN) TLEBRT D,

@%) 7Lt BBESQ {Em, ) TILEp -—--- 2 C } vq 5
Bix ) 7L —--- B-20(C

OEREBN BT, FBEOAITNTY 74 2EHEONT . £A=0.6 THAHDN. 7)
T ARBC URMBARN0BEE. 9 74 ZLHATRKEIOCLR NS
NT. A=07~0.8 45, (HTHRA BHEREEL=0T5LLE, )

@) TLBFN 20T 3. EFLInO~OalgBLBA-Th),

| nozzee | BYARE | croro |BHARK:

. mm mm
3. Kie. RRERKE. 2@/ A 14 | 330 | 714
3.1 #E) T c 1% | 280 | 714

AELET L OBELBANL . ERK0 21 ) TLET
Buo_48%n ) Z)L (L) ZALA,. C) LRBCACE, &1, Fig.s ERLE
S &) TLEIR- nBRE. BESLEH N, - LB la, Z0E®h,
Fig5.6 (<Rl r:’?émi];h\/ﬁ (HBE2)TH5¢v By, ) Tl REH G
) TILATREBL , ) ZLCREN ) TLLT> T0H,

TVT5 Y ZA0HBRE. NS5 ) TI-IMEBEIR ) ALTHHIES. BERS £
BEAR-LEDT HFig7 0 & e, ) DILEKE) - BeHEL. ) TLEEmHIL T
7079 Y REBAE. - Nozzie-C NOZZLE-A

(NOZZLE-A> (NOZZLE-C )
600 600 '
n _ S~ . LY
\2\/400 Suction Surface ~~— %400 Suction Surface » Figs /% 4
- /—/ / > /
O =
S 200 & 200 ' ‘
[81] . A .
~ = / 25
> o .
0 Pressure Surface 0 Pressure Surface NOZZLE
: CLEARANCE
20035 40 80 80 o0 .0 20 Z0 80 80 100 ‘NOZZLE VANE
CHORD (%) CHORD (%)
Fig.5 REDH Fig.6 XE4M Fig.7 77922 nZ&E

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



3.2 ) TLBIERERUER

BEETF LoIBERBEBE LIRS F
ABE T TAIED . | TLEGT
REHMNBLO -9 — LI 4R

R T T RERELT, =, : Static -
- - ressure Tq|
) TLBBETHERTGE. ) TILEOKE | ~—7P %
BOARBREBOEI M. ) TN 1T '

MoBEN DAL BHABEEHCED.
Fig8 (CARLEL 21z ) TLET €y 4
CBEDL6R 7. R-MHI TP Fig.8 ) /L OENENLE
. BE6x7 =42 BT) ALLEOE |

EE?T?E:J 1 \ %%J}L j“j !/ ’( / Z)‘/ﬂ:\\ D%E- ﬁiighf.rg:;ssure Pressure

" 27 Supply System  Control Valve Qrifice
LLE. )l}l’%D_(:O“’(lg~ %ﬁi@i —f P> I Heater
i1 30 EnEBESZ . M) TN |
OE&1Smm o ETAE, AR BE Station!
tERL ESTHAILE, —
EAQZTG R'Ac;rlzt:e L__| Station2
‘ Taroima”
33 9 . C 71‘5%%5% ~S1t0 iorl2 gz%urction
“MEpi) TILEF LT, Bl-pAD  [SalicFesue <5
Total Temp, 4 JA
H#EP100n7ITLT —EvD-T - & Fig.9 EREE

a9 - WMBEHBILE, _
RRREOBMBEFigILRY., F-EXHnd. HRBLM TS TETH
NHPI L. RILTERLTA -9 -T3HBILE, BSEL AERBHIEEL <
13, BBEOBELRETSSAILE, F-€ B0 AEE G, £0.8% Th
5.
4. FRIFEA
L1 9 -€vpE
ZE0T)TI Yy AREETLLEAVT. 7 - VMEEILEFRTA L 6.
C.Rodgers” nHEFAELEALL . B o BRAERUFELMLEYT - €V
BRETHTOT FuH L. 2807 ) 77 Y RBEXEFLERID Y. MPLHE
LE. JALT70T I3 ZRBENAHTE. R0 RBRE CIAES (3. B
FrpBIH L 05%THY), 1 92T RBE LB,
4.2 ) TLARBEKE y
)ZINT )T T ANBENEET. RRIECHEEoBHEACIEL. WEn S

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



BTHBEEFLELREL E,
Q) TLEEMIG, HEFATPLT I A TOHEENT sz\Ahb
Q@) T s RO BEREMEL T, FETH6mmM HHN T, BEERK
K& 0.01 LU TEBEREHESS.
OFBENREBL-FF-HIZRLABELRD. 1) TI A RBLTOREBH
LHRT A,
5. &2
5.1 ) ZLBEREBHK
@) TILCisruR
Fig10,11,12 (2. ZEFNGC S AN BB L ERIENCBRERT, M7 SBH0T T
$HE. BT AL, MR RO-BERL, eFLIE BAR@T 55,

b AV ) N « &
' o & o '© IS
232 SR 232 \?Q Q&“’ 232 &5
& oF ~U% o~ o & of &
NE / ’\ NE / /c\a IS / QQ
530 55 <30 530 .
< 7 g / X | Nozzle -C
> N ~ Nozz{e--C Q ozzle - /
ke /\g\@ B | Modet -1 > L_i. Model - I
Q /7 7 { /l é /
2 2 7 g
= = / e / /
225 275 / 225 :

: ! 2 —
2 —Test Result o™ —Test Result T 4 Test _Resul[tq |t
" ---Predicled Resuit w —-Predicted Result " —-Predicted Resu
g g g
= = =
o o o
o @ €20
S 20 T 20 G 2!
o O 4 A
& ] g £
(e}
o S o

1.71 5

.S
I 125 15 10 125 15 125 . 1—
Nozzle Pressure Ratio (T-S) Nozzle Pressure Ratio (T-S) Nozzle Pressure Ratio (T-S)

Fig.10 JRELLE(EFILL) Fig.11 AB& (271 1I) Fig.12 sREre# @7 L)

)
~

4
o*

S5t

x10

W
N

'—32

@) TILARE 2#E

) ILC THERE T -
FEFIL, Mz7200 7T .
RERIE ) LU £ Fig13,141
AT, T) TILTIE. &
FILILE, RELBAHB
L. 2FLImI . BERIEY
RO -BERY, o Nozzle Precsure Ralio (T.2) 10 12 15

Nozzle Pressure Ratio (T-S)

) TLBIER BB AR 1913 RELEETLT)  Fig.14 JRELR ETLI)

EFNIRON. &) TLCHOVTRBERCGRERILLTA T35 Zeinn ., E,
5.2 7-E o umFE | |

JENT VT T >REIHT - E>MBAMBT B, FiglSnRBRE () TILA (=
SB)MRIISRE LD, 20 TIE%=006208. WFRETFLN (365% (ZiEF
b, BBEEFILZIOWRELILoTAE L BRRIE o rt& €%~ 2,3 (T,

W
(@]

(&%)
(@)
s
8.
!
2>

Nozzle-A /&

Model - 11 f .
S
fiPi
o

—Test Result
---Predicted Result

Nozzle -A
Mode!l -1 [rey

N
851

N
&1

—Test Result
---Predicled  Result

[N
o

N
je)
—~

Corrected Mass Flow (kg /s {K/ka/m?)
Corrected Mass Flow (kg /s {K/kg/mz)

~

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



AR LEEE, BELVG=07TniEtst) . TTEIE
BPRIBELY . A NANTY)TT>REL0BBENT B
Bats TBENRT,

) TILCERFNT, BERELR L -BT21BEETILE
EFLO,MTHY), )ZLATE, EFLITHSE. 2
AERQ ) TILERREBUEBER (CTATHIET ILE
SHLAEY. REEEBER S A T TL Gy 9B HMERC

i}—f”{\{b% BE L (3 B35 eilhn B, (NOZZLE-C? | Nozzle ([:leBC[l(;cégceHight

(NOZZLE -A )

-

o
% ~— G4=00

- 44=0037 } Test
--- ¢4=0061 ) Result

Total Efficiency %+/%rmax

(
BF  Zrmax : Maximum Efficiency
o without Nozzle Clearance|

03 04 05 06 07 08 09 10
Velocity Ratio. U/Ce

AORER | T ™ ght TEST RESULT %?328(%) 3262‘(%)
0.037 _0.061 [ S .
TEST RESULT| 45 ()| g5 (%) MODEL I | 25 5.0
MODEL T | 65 | o7 | [mooELT 40 77
MODEL I 4.5 7.0 MODEL II 3.5 A
%3 MBBETEHLE 22 MFLETEOLLE

6. A%

o) AL 2EFLTGEEROVTAMBE S LE, JaEBEE. 707
FLAREVECH REANEN Tivk, ERMCHERMI R0 1. AYE
(EBoBreBLES s, TNEEY) . BB hnT. BERalau—#%
MathpiBkEF LY. 5. EFILIR) TLC o #BERRRT -, EREQ.
BRLEBBE nEESMEzpA. Figsb6ThB2ad i, )LLCIEERN
L BRBLEREAMZMOMS., ) TILAFERREL . RELAETKT OVEH,
BEREXEXLCAH, 1Lz, BEAREARECE., 2F LD TAVE7)T 3 22 %
BNROEN A RE, B UBA AN =T LEHA L. ERaREAHELA O
TRHNRNERk b NG BAROTRARNTELAEZL SN S,

7.

() BEREL 2B Mo BEMRARABL LAV TERL RIBRE T LK.
JALD VT IV REEAR T - EValFBT, REFHARNE, BN €A
Nd. BERKD 51D - MBS E,

(QF - 0B LE- ) T B0, )T 7Y 2a% B3 Bofl. BRFECA
B 2 2, | |

8. HAEIM
(1) Peter L .Meitner, Arthur J.Glassman S A E paper 801135 , 1980
(R, BE  JSME %6302 E K& BR5878 - X 388 416A,1985.10.1 FETE
(3)C.Rodgers SAEpaper 66074 , 1966

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



Ak B ¥ R 1 3 1 D HE S| B & B

& — & o8 - B Y D B3R
e m oz = (R s TR E 8k 2)
T oW OB @ (R #r K &)

1. AR
Rz v F—Z2FANFARLCBESNXROBRAEN 2 LA, EEIANAKREEO
HODEHBRIELCORHELIBREBERLEAVWLRATWS. ThooBNELELL Tl

BNOEEREOCEVWMABRBES CLAIACWIBERSEHI 2 -y, REME
Ik & ® it

LUEABENLOIONE L, MERACLEMMEEL D RE ZRB
ODFCHHEIELATWVES. AL, SVTAE—EY TR, BRA— ¢ &hBL
THROFHHBAES, KRhoBAALIKRE WD, TOBREKIOEEH %%
ﬁf%ﬁ%%@&%bn%-Lkﬁof,ﬁﬁ%%ﬂ—ﬁy&%ﬁb,%@&Oﬁﬂ
AEEEELDLEE, RERT TS YTAHRE2—EYyREDLISRCHEBHLTHS D %A
BTEDNEETDL. COLSuBERBINLHFR L -~ Y OFERFEICHT 2
B, Bearrbarbhcns W s v pmcEEESLARTAS
$, TRLRHMECHEBICEE LA > TWEAD, RETHEZEERBLATHEZ W
I5Ts5.

RBKOFTHEL250E, FEXLUCENEB OKE, BEHE, » LUK
Tho, FENKCREEABM T2LBRMBB L - BHE, TOADEE=A
BTREINZ IO A—ECYERATLIBERFORECHRIRE 2B L2 5

EBbhB20T, FMAECHZOER L L CERERBLREBORBOLICHEZ &

b, BTG B IE R B ICE R T E B AIR SOURCE (0.19 MPa,0.28 m*/s)
(9
T hok. SAZEELT, R BEH RESERVOIR
2 GATE VALVE
PIrUOBEEEBLE 2 —vyREEEOR M3 RELIEF VALVE
) ) JIS ORIFICE ( M,T )
BonwT, BHTETHEFPIVCEEREE % AIR HEATER ( T )
AWTERMNWIKCTFEmZEZ R <. ﬂ ---------- LAMINAR FLOW METER,
(MT)
RECEIVER TANK
GATE VALVE
2 . E=ERIEE [O O] ROTARY VALVE
JIS ORIFICE HONEYCOMB
B ) INLET NOZZLE _
X r—-v gk, NATFA4 - BB (nTH) > =
- - R 56 COMPRESSOR L] RADIAL TURBINE
RBEBAZ 7T E YT, BENALLE LUBRICATING PUMP SYSTEM CNT)
( Mil, Toil )
EH Bl EE 46,000rpm (973K), BE AN &

140mn, MAZAHNOBHEAFRODOT M1 RBEEEER
AAN R4 — ¥ EXUBEASERBHXBERSHBIGALE

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



PB4, COMApBNERALTAVA. CheBl CRTISAEBRTEAEAL L
TERAE Lk, HEBEIhABAERGL, EE+) 74 xTHBEHBIA, KH
CEEL T HRDELRMME TH50C CMBME L2, HERTI0~60Hz0 IR B it
LD, BREFERTCI-—C BB LRACKHIAS.

BHHORNE L UG, s—Cr tRAMECEIAAEGROBELAML, 2
AN OBERE RO RE 2 ZE ST Haok. 37, KBHBELEER, &
2R TLEORr—v Yy VR THERILEB ok n — 28 EEFT L ERLVETER
EREIEL. AEEROBELE <4 2 FOBMBL Lo THArok. 2% hEHE
EOMBOBE LM LA b0 THAEC M4 KRFT L 5IC, —BM 7% ERKICE TR
HFBLRD. ALK TEIm, EIS0mO ~=h AMEOEREF 2L AL & —
EYAOTOHRNEE LA, T, HBERCEVWIHE, £2-¥ A0 -HHOTOHE
MEBEY —ABRESCHREBL, A1 MBBLICHRHMBICL ) —ERECHEI L.
ALCERBEICL VEBEHRZ2EAWL, B2 CLIALBNOBELF % - 7 -

HABEORBELARETS, BELBEH# A FEERMAEERCRD S C LI
DnE2RBEHS. FERTEIBERR T 22 BBRARF 2T L LTHAWA.
ChRES KRFEOR2 ¥ ¥ 7 r—FCEBEIRA TN LBE (Ospn, B
MoER (L) 1mOrY 72T YRTHY, —FehERBAORREL, L %R
EREBORRE LTA V. BENAKREORER, REOEARE THERE L
bﬂ—EV%%ﬁﬁﬁﬁbfﬁﬁok.CCTW@%&T%%&%W%%%%%%Eﬁ
A BBMBERICDONWTELS. A—C Yy ORKMBEBT, BEREAI - F - v 4

YTOBCHMBEREInA L L, BBOoER LB BY -PASS VALVE

BLOW L /7d=200, d ERETHEL LR VA 4
: \
L\

O~}

u

A XHER e P EE, FhFhReD=24.5, .
Nu=2.56 %2 5. LAR>TCTIDOLEDORTE ”—_2;
u

ik r=1.378 (ms ) & %53, ThCHERA
HEFO0BREBLCLIA—RKRLERRBEOKE %

ROTARY VALVE

' M2 AR
fhoThdrd, SEBORREHETE 4% REy ek B

BLTWwadotBbhs. M4 TRENZH : w
@ 5um Tungsten Wire N

EREREAT, REEKHL=20Hz, 2 - YBIE
Hot Wir
BlEEEN* =901 03O THYH, m—2"x 7 Flow f/‘—o .

4V 2 %EBLCLKHZY FOBRABERSE S » b = z
’ Cold Wire

LT»%. o
ipe Wall
REB®ET COTLHKBEL, OEFOLB %2 7 g
TanwX OBE2 2 %BE%, TOFK T, JIS M3 EEMEBEARBR = — 7EMK

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



BEF V7 4 RCE>THHEBPEEEE: -
Bi. ENoRiERZ, MBI DIVER
T8 BEIEALE, K2 hldkE=

Total Pressure

8

3
LI L L AL

Velocity

Total Tem

VELOCITY U m/s

JA=FEEELLAER, 2—-—vrAQO 175

TOTAL PRESSURE MPa

OEBREE, ¥V ary+4regHA

LAREY P —BLHXBRINVENE

Bir (REE®3m, EEREE £,=50 | , 1.00
. _ 180° 360° Degree

KHz) #MEE 2O I >k. BES ROTARY VALVE ANGLE ,

E

o
°

W50 pn OB EBES 2 REH & T 24 B4 2— > ADHERKP
BEZm—7, 2LUAERT5SmOy — X ABH Lz HEAVFHPYREL B L.
EERTCORBR, OERZEELCHLLEB A2, FEHRT TE, KD
ABR# %10 ~60Hz L EhE &, 22— XBEEERERE . 585~9010/M T, A E7~10

BEAI R TTZ ok

3. EBRERI LU=

ER -

Pt EAN MPa T : BE K U : 2R m/’s
M :EB®RE Kgss Lo M KW R : B M

f CIRB AR Hz N s EE R 0 :EEEIEL
R¥

exp : K ¥ M8 std 1 R F 5 45 quasi : ¥ FE K4

*

01: 2— ¥ v AOIKE : BIEREE

¥ DEA—CrHEBBE LIRS
EHET ¥ R o H L*  CORRECTED POWER RATE L/Po: /To1
EHEMHELRZES KRS, - Chhb 0 6.5 1.0 1.5 2.0 2.5x107°

. ¥ T I T
ﬁﬁéﬁﬁ%@mm%ﬁ%%m%éﬁ,z
BRORRICHBERE, BEMN 5O POVER RATE _ g® i
(MZHREEED) OFHWELTT S i 2
2 -
7= * T <t A -
BEAE, BE@EEE V=N/To % & A LW RATE
NS A— 2L LTRLASD TS 5. 1.10 1
® O N*=90]

T X y = hi D )éi ’
A+, HEHBOMES Lo AL A A N*=748

W O N*=584

A—EVYNORMAZKENREZEORE T

. 1 [
2By 47 vER (Rakmg © DO o = oo
M* CORRECTED FLOW RATE M VTo1/Po:

OEMERT. chE2—¥ > AO0%
e L, EMB2EHEL L Tx— BsE¥RTOoOA—~¥Y e, HOEE

J— 323___

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



oy EBA AR IEABICE T AET, HRAEEENTOTEE LR RAE D
R, BEBEOERE W L7 . |

KB FOs— ¢ i ERWCTFHT 2 HEE LT, RKOZOKEL LN,
(1) BETHE (s8d) — 4~ ADOKE, KBEOFHEEWE LTFHBEL
EEH L, EEREEGERS D R A . () WENE (quasi) —— EBIH T AR
B, EREBESRDTOL LT, SWMOWEL L EE L EGMRD SRBIET O 4
e BEEBIOLTBLDTHA.

—
g

M std
M exp

A TR, BRI >TBLILER

[
W

EHrEOMBELT, MMEBW, QI 2MEE
FHBT AL Lo T FEOELHE
SEAE L % ‘

—_—
N

Mass Flow Rate

M6 ik, RBETFTORBMEL 2 — v v 1.1

BEHEEE -BEDERE N=901CDWn T

1‘0- 1 1 | 1
MEBL-—EHEERELIOBERLTERLAD T 1.0 1.1 1.2 1.3 1.4y o 1,5

N Velocity Amplitude
»%. CCTCTHERERLOG, EEEBHK H6ﬁ§k&ﬁ§ﬁ@&oe@%
WOXMELEEOFHMECH LLET, (RS P 7 5 25
AEBRTHWABRE TR, 01.5 AV ALBABCHKBESL. BALHL A% X
Slca—CoRBEME, M—BYTCOBRBBE THAE, REBEMOKLEQ
SEKBEER—OHB TREINLY, BEEBLILCEKRESKRELTWS. ERBERK
BLABERTR, EERBLL 2 —CryBHREROASA5 2 -2 T hE, EAKD
NTWAEENED 2P LELAI QL VACEBTELCLERLTWS. FEBRE
B Ci, EEEEE G —1.5, REBER =100z 084, F— kT e %A
BN, BMTHETROABLIINBI S 2N LERLTED, TR A—
EYOAWMEHPIVRBARACAVBRESCALLEERBL T2 AE, BITH—
PEMNEFRT IO CHE. KBREO <522, N2 0EER» LB LN KRB EY
BEAWICENICRLAL S REREREZLTWE A, AEMPEBICLI > TS
SREBCLEECERAT A DLEEDAE. Bb, RBBEMAMNT L E(CHE,
ABEAICLIMNORLEBUBMAEEL, EERHOEV DY 2 I EH Rk
MATHY, ARMAMATILONTRAOBEL TWARMERDS L, HhdEEHd
BABCERAIThELERDZIDOER B .

CoTrIb, BERBHAKRESAIBRELCKE2EB 254, 0RXFEH
BrROI2REARTELTHEAT L. LatoT, BEIEATEEI L, BKH®
BEERBLOKEZEBE T THAHEILLATLLI LS ZHAICKE, EELEELAN
TRBETFTORBRE DT 2L RE2BEORR L % 5. '

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



®7k, EEHRECILHELEEE L4105
o
Eﬁmo@ﬁﬁmam1ﬁbk%©fé=i

a—

o

o
Y

5. BERFRERIBA2—YYEEREWD,
A—C Yy AN TOEBRKE I VEABRMEIK

Zo.95F f O 10Hz v S0H
P sEMBELEZRD, chicHBT © ggm; B 60 Hz
ZBEEREEM s OSHBEERMRL VB, £j.9 ! L ! 1
1.0 1.1 1.2 1.3 1.y ¢ 1.5

chtEERICLE2—FHLCDONTHS Velocity Amplitude
LitEMauasiz B3+ 5. chédkick N7 REFRECLZ2MET W & RERE I
B R IRE T COE A Moxp  KOME LT, TH% it L iEoRTREE®
B L. MERA0HEE T, SERETROAMBR, RABEHAD & LRE
CRBLACLATE, COBAREEELOKBER S A . IRBMAS0HZE A
DL O OHMALKICEEEER B L BRFMINS LOCE B2, 5rAEERLE
Br5LcOBMERITH. Tk, RBBEMOBELC O CEARZBEA R
TWnZzWn.

VbBA, AEBEL LT, EHBEEBSEON - e o R L CERVES, B
@@E%%ibé%%@AD%%Kl%ﬁ%%K%ﬁ?é%%%%&E%%i&h%-

Lo L BETEEBEKIZAERD FPHBER 1.05

T
L TH5~69 OWEKCH Y, EEEE j% a
tAWTREBRTOREEFRFTHCE . g v " 0 & o
| e o 0 oo o

i, BREEHERI S S O 3006 i oV , s

% 0.95F
VET DL EEELT—DOANARER . f O 10H v 50Hz

z O 30 Hz & 60 Hz
&/E\bﬂé' %K’ %@J%&#go}{z’ E D-Og I 1 1 1

1.0 1.1 1.2 1.3 1.4 ¢ 1.5

EIEE A 1,25 % THH % ) B ET Velocity Anplitude

. , o M8 HAOLEEERELIOBERK
BEERLREEARILITEZIOLEER S ETS
Lh 5. : 1.10

HAKE LTl kE+HrERn@s oo

hNTwiznw, FAEEFETCRBETO
22— yHAFREZERI2AOHSE LH

9 TH5. MBI HHFHELILSLIO

Power Rate
38
<\\
“h
8 4 00

10 Hz
3 3 O ; 30 Hz
MO REEREEMALLOTHE. B o] o0 1o
BABEEOMBFH T Ao & & & 60 Hz
[—ﬁ]_‘fé%' 8 ﬁ>6¥??§3}ﬁi’§lﬁﬁmi h 0'901'0 1:1 11.2 l.l3 ]l.u 9 1.5

. N Velocity Amplitude
T, H5BOKETHANDFRNTEETS

BIoKCE22. LLE6ICESHRE Mo #BEEEICLLIHNTHALEEREL

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



PHEBCKRERBERD LD, MNOHEEASZVWC LRBEROICLOZY %
BN T ALER BB EEL, REMETTos. BERELALANI OBAICD W
TH, SARBEBOELBARONI V00, EEEEL~OKREROFRKE N, 2
B, KREBCIZRELBARAZIADL AL, HABBLCOWTRARORNRE
TH5.

4 . 3B EIRE

RHKETFTOHTBRBAS v 712 —C o ORE, HABELO W THENLBER,
UFOLs 2tz @r.

1) BMTSECIZ2RETNER, ZAECHLCBRFMIN L.

(0 coWme, RERBESAEZEFELCAMBT L. LankoTHBOBAR
EER CHERKE A |

(3) WEEEICLDRETFHE, REARKI0Hz, HEREBE 1.25 % TE %
DL WHE CHANEs AR C LR TE—DOEMEFRERDNS .

@ HACOWTRAHE L SBELLFLAKRES 2lan, BIEHMTIHELD
NTHERGHICLOR L MM T HLEHRD 5.

BHIC, ARREAEOCSA ) RRABLRF THER REEAELE P L FARBAS

Beik b BE (BEVHEAER KAKEPHBECLZDVE LACLE2RLIECREE S
L3, ’

2 % XX W
(1) wWallance,F.J. and Blair,G.P., ASME Paper, 65-GTP-21 (1965), 1.

{2)  Wallance,F.J., Adgey,J.M. and Blair,G.P., Proc. Inst. Mech. Engrs., vol. 184,
Pt. 1 (1969-70), 183. '

(3) Benson,R.S. and Scrimshaw,K.H., Proc. Inst. Mech. Engrs., vol. 180, Pt. 3J
Paper 23, (1965-66), 74. v

(4) KB - @EAH3 %, BER, N 700-7 (B4L5—4) , 23/.

6 BT -BEhr3A, AHEEEHK, 13-3 (B4L8—-5) , 259.

(6) Kosuge, H. et al., Trans. ASME, J. Eng. Power; 98-1 (1976), 53.

(M) NE-Br3I L, B, 44-384 (BESI—/0) » 3497.

(8) JKET - &4 %, B, 44—388 (BE3I—/2) , 4272.

9) H# B34, R, 45-394 (BS4—46) , 904

W  F&-B»2r3 4, BEIREF—E AL, 1247 (/984), 4/.

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



"/ ITOTHE—¥Y 022G

B OB ¥ A (ZZEIX EOHFHEF)
Z | B (SHEEITE  HEEHNER)
mOR A OB (SEABHEIZ

PV Y e NAE R E—)

1. ¥ %2 2 &
ZSEEILEL=ZZFZHHELETIZ, 1974 E» 5 400 P SO+ 5 v 7HAHF A &5 —

(1)(2)(3)(4): ODHFAR—E v, TEHELERCY AL = &

EvoBREX2TAR 2T &L,
V— % « 2 —EVRBESVTAZ2—EVERBLTVWS., ¥R EZ2—EVvOREIK
BoKBELLT, OBBIL, OBRMEALEASF bhs, cOMBLbCHET
2EHs—EvoRNHER, EELRETHL . ZHEBRIF—Cryre2v Tk,
ELOBRITREbhTE ) , 5HLEK0ENEBe VT HLIHESIR T
5.0 DB s s oy s — s, EEE, FRBREA L b 000,00
BHEIHHPZEIHRBe S 2 5BBc o TRndheflazdv. 2O, ¥ 25—
CEVvoBEFERRO—BRELELT ,ZES T A 2—EvoRIEERRET > ko
TR, TR L ) AN EHNERNELE S TAEZ—EVYORERRIOEERE

HEcsEzx 2B8rcovwThR3%,

2. ZBHBr—CvOERE
T/ s—CvolEr 2w TR ,fiBos sl EEs—¥cvosAr, R
WTES T R2 R Sh, AHNEKKE, BN FRN0oF W, HHEROKETH L
MBELPHASC I 2B BREOELES XCRIIAPHDTO 7 -2~ v ORE
fCEZERRah, ToMEEEEIELA TS, BEHFCSTALE—EYEDWVWTY
REoFELTRACCT, RBRF— 2088 BhexfFTo>hkd, T, t0FHRE,
HEROBH, 52— 20BEFRTH5. BH - volkEd, ~BReKXRoFR
TEHILRTEY , ARETICOFHEETAV 5.
© EAHBOs—CvEEERRD L. UM BRE.
@ HEEHNBLZEZAROUEELETERD 5.
® ZRBOs—C v ENBERARSLOAS x—2 TEBT 5.
R, 7 A0 D2BETEHACODVWIORERE , DROFERL X002 0
FRA—FZEDOWTHRNS,
HAN % 5 — € v ERHERSER BHKRRSBRALE
37—

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



2—1 % R

BHEE—CEVvOHRBEHERLILT, KO D0 BBERARNEDLR S ~Di2, & —
EYRBAYVT 22 TCo=3 A ¥, R RtEL T LELTE2TO=F20F
—RErBRBEE, EHEEYHEH L TRD 58 %X (Thermal Efficiency)T

BY, 3520, EROZ AR EELT S LEXTHEB IR ETRPHR
Primary Efficiency) Th b0 #—EVOAR, HOK I VUARANEZADDLE »

SEYERL LLEEROKE , BHRAKEE , EREE>Y T h FhGp , AHthp ,
AHP ’%ﬂgi@miyﬂﬁﬁ%%%;%%%%?%h%h(}n y AHthn , AHn &3
¢, EREZ o0 HREERIKROBY TH 5o

Gp+AHp+Gpn- AHp

B %) R Tt-tet = Gpe AHthp+Gn » AHthn
Gp * AHp+Gn » AHp '
E % % Tg-tep = ——Gp ~AHTRp @
G
czT, E=( L) (Qithn ) ) e = SR n

Gp AHthp

ET s, BVREETHEHRLoBE , KOBEBRRLEKR D LD
Tg-tep = (1+E) 74 ¢y ‘ (5)

@E‘?‘%fﬂ%,ﬂﬂ%(}nzoﬂ)k ?@%g% 77t_t.0 &?6& ’ J:?{E@(l) ’ (2)*‘1 y ?9(

DEISBEHVL B LN TE Do

Tg-tep = Tg-teo T E*7ne (6)
- 7, 1+E -t
Tyopet = Tt-teo (fﬂﬁ;Wt t°o) » @

DEoRID,BEs—cvoHRREIRTZA54—23, =2 F¥F—-KET
Bh,ELEHBO L2 —CVvHRrILEELSs—C VYO RDI DI, &
HEZYRBR e 2ERPVcRHIBILERD DL L3 b

2—2 WEH MK
B —CVORKRTIEKRE (GITP) 2, AEXEHLAHNEKOMGL , BE
PEEABE0LEBETh , EHREIHoADDLEL L, BAIRLEALCLE L 3 &

GmdTm _ Go VTo

Pm Po 8

Gm:'Gp+Gn y Pm=Pp . (9)

—38—

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



3—2 £ B

EBRBoONER R 2k, RitfH L x
%#%%§3kﬁ?o:b%&ﬁu,/f
VO BREDREGEHBEIFEHAELE AR
BEBE Lo Tws. hici, » X, B
BRI cHAR e E 22 %, HRANE
KEYORLT, ? Ao HERELDE
AlBHEC2WTHRET 5. FEHEYE

ARARBERDOVTIR, TTRXBREO T

HELTWw B,

B

X 2.

ERBoE N

K3 22— voRHEFHEETESE
® F & # x B + &
s—evARRE Tit (°K) 1393 7 ANMAOR D: (mm) 2332
% 7&1::5573 Pit (ata) # 5.0 2 WD D: (m) 187.2
2 EOK 7 204 | BIEARE D: (m) 180.0
2 % B Gp (kgs) 147 7 ARth Bs (mm) 220
et @R K N (rpm) 48500 7 HWoAE Dy (mm) 140.0
BHHEZKEE  Gn/Gp( %) 2 7 HPRE Dsj (mn) 40.0
2 GbGp( % ) 2 7 A BIH Zy, (1) 23
5 — ¥ vHHR Ti-tea (%) 89 | BHR  ~ Zp (#) 14

4 HEFHABERLEz0oEER

EH - CVvHEBOREEL LI ERBHNK
DEr—ECvHRLBEEEE (BKRKRTLER
ER3EART o ¥R =R V—F + 52— ¢

VORFRSICHBTAMOFHREE LR

S

BTre , K302 —cvHRSICHE
T EEL LT, EH - votkiEr

AT o

-
DN

T — 1
R ]
‘S \
Slop-__ | T~
g Bt :
S .
S s
IR
s f i 1 I [
& 65 06 07 05 U9
BamERK U/Cy
K3 EELEHABED x— v v

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



Tm=(Gp*Tp+Gn*Tn) /Gm a0

1
+1)+1}+1) 2 )

Gp*YTp, , GoVToy _ . Gn Tn Gn

), A—ENHOBEORBHNBLELRHOXIK+BOFLRLRE 5. £
«BOBEREH LTz, BHNEKHEBEGn/Gp , BER T,/ Tp <5 2—2¢,h

5% o - K1 FHUE—EBEEX
Gn/Gp
. Ehk 0 2 4 6
3. HERB U Co (%)
HRE—EVYDHAS w A V— & o 5 — L5 0.5 O]l OO | O
Ev e LlLTlbhsco®BRHhso71ra— 2.0 0.6 ololo!l o
CvoBBEY Y1 7 v B oD 25
. 0.7 O (| O
BAASICHRIAME BT 5 MUY | °1°
BRE2RBRA(F1)ELTEBEE L. B 2 FEBEIEREEOAS 22—z
CEBRBO AT 2 —E2CRT £ % = g
Rt L RBB LT, BEEXRE T [, oo 2 nmE 1300 | 350
K, O EBOBHA~OBBER D WT Tit (°K) ~ 1600 ~ 08
p — BHEFADRE 280
‘i&k—iﬁ'?o Tn (OK) # 500 ~ 295
' E E K 0.3 07
To Tp ~ 04 ~ 08
3—1 EREBLRBRIE
‘ BHESKEEL 0 0
BB ST A — v 0% EEN R GnGp - — 006

@%ﬁ%ﬁxlUﬁMEEéﬂlmﬁ?o
KBRIX, 1400PS ERFE 0 BHR ( # 400
K)BEDZEKTAVWRLER 2~ ¥ vy HR
CTfHw, BHAER R, Z15 9B R
LAER (¥ 3000°K) EE0ZER AW,
s—rvvoREHIE, FEExHMLT,
BEXBHDE (900PS , 4000rpm ) THI X

% E(1400PS) @ %A (xH)
&hoﬂ—vano&%E%E%mﬁwggi

WEBEAY 742 @ 22— vAREBE
TH3n,BEHOOKEERCBEOS Y ® s—cvADBE ® z#—v¥€v
' @ z—vvHOBE SHFUVIF A
%ELT,EbmmD%OW%ﬁE%4ﬁ®5_&wwﬁ © m
TEHLTCRD ,BER x>y re, vy @ B OE B @ FM1rzr—z
. ~ B ® = K FEH(500PS) @ ZEgxAHE
AFRRTH—LLTHIL o ® HER (B © HEAY 7 1A
@ HHEKAOES @ BHESADRE

M1l XBRRAHKLLAMRE

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



4—1 % =
Hae , AHNZRLFERO=FAF—HeH TH52—CvoFXTRYBRELHPRD

Elhrxarnt. EHRDER, BYXRLI B HEKBE IO RS HOBARRALME L & %

HHEIRBEX ML TV L, =32 ¥—HERHEL , THRDRIERN LR
LTwdo 2oz tid, ROLLRDEHHAEKDE pe 8, =31+ F-HHABH
HEIHEER I > TRBEAEELELTVWAWVWI EXZRLTWY %,

%

gﬁ- FE 1k 15 E B H 20 EH K 25
R 3
gg" A % U/Co=05
R I
HS

2—

S =X A ¥—HE N o
ﬂE 0 [ <A b4 } i I _ ;*W#,mE
L K ¥ L I T 2l5%)
R 2
iﬁé?""_z_ — A —_— —_

s ' Aot =Tt-tet = Ng-teo OTt-tep™ Tt-tep ™ Tt-teo

K4 EZHGRELIBHRoxirA¥F—HedT3F1
GHEIHE e iz, IsrernT X5

'\;90r
,2—€cvoEHKE, BRAERc Y <
S TAESEMLLT W5, zhix, 8 &gof
LoBEL ,EHLOMEEARC L S b g
DrEZLhBN, ARBRER» S, g”'
MEBEREOBRBEDODY =4 + 245D 5 0D ﬁ

s 60—

X, bbb, HBHEKRZHE 7ne 12,
075 T 015 0EHwr b v , FHME 075 % K5 ARNEIHE

o5&, =232 F—H1IZeHTH5ERDEOLARORBERZ 0FLUT T, =%
nE—HS BLTcR, THRPBEE2BRE 1 ZUT TR EnTEL. N4 Fr
U/ Co=07 OB ADHEMBEEZRVWERTCARLT V2. BRI, BHEXHEL %

Yhnp , BEBAKTO25 % ET LTV B,

1—2 WE®H &K _
Méew , 5HESEEBEHed T 24— v voxH«BoBF{tsRUWOETERU

A ,BHESHEEOODEEoELolELTART. AINFRIERME L LI, E
&ﬁ@ﬁgww~ws%;U%%oﬁﬁmm~w4f@ﬁﬁﬁ%%Ltmaoﬁ
BEER, ERELRS D> THE) , BHEBZRREACLI- T, WhoeERXD E HE

ftLtTtwvwiswdon:E2L bR S

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



090 l J

#U,/Co=05
xU Co=00
o 0.7

5
Gn/Gp (%)
K6 HHNEZKEBERHcecH T2ZTRAEEOE

LBHESELZSYV0XEWROoBIER , ERBOBEEL07~08 T, 08~085%,
EWD03~04T, 062~ 068% T, EMEAANEROBREXRL B, WA &
~DEBINIL D, ‘ ‘

¥ & ®

BB SFSOTAE—EVYD) ANELEBOERLEF—2BEB»bROBERYB .

(1)

(2)

BEBEABO 2 —C v HRILEHNBO L -~ v HRETRDIBERAcHHZE

S LM X BA, ERTRDPL-BHEZDER Ine=075%E > &, TWHBXE

ERHEBSHEETE B,

BLEABORBE T — 220 bBAKROERABELHETHRALMER, T "

EE

e ERBEIRS KT 5

B, Y- MRENFFOREALE , ARE—KK , REFETOER X%,

Em%%oﬁmmm,%&%o%%-%&o%ﬁm%b%k@ﬂ%ﬂ%vtﬁvt

cExfREL, BHORERLE T

<ZEAM>

(G

(2
RS

C 4)
¢ 5)

¢ 6)
7
¢ 8)
9
(10)
(11)
(12)

T.Sato, K.Takeishi, M.Matsuura, J.Miyauchi 'Cooling Characteristics of Air Cooled Radial
Turbine Blade'", '83 Tokyo International Gas Turbine Congress IGIC-8

E.Matsuo, Y.Okazaki, N.Nakazawa '"A Development Research of Radial Inflow Turbine' IGTC-62
T.Sato, S.Aoki, H.Mori, N.Nakazawa '"Development of Power Turbine for Vehicular Gas Turbine"
IGTC-87

S.Satoh, J.Miyauchi, K.Iwasaki "Truck Turbine Engine Development in Mitsubishi" IGTC-88
L.J.Goldman '"Cooled-Turbine Aerodynamic Performance Prediction from Reduced Primary to
Coolant Total-Temperature-Ratio Results" NASA TN D-8312

H.W.Prust, W.M. Bartlett Cold-Air Study of the Effect on Turbine Stator Blade Aerodynamic
Performance of Coolant Ejection from Various Trailing-edge Slot Geometries" NASA TM X-3000
R.G.Stabe, J.F.Kline "Aerodynamic Performance of a Fully Film Cooled Core Turbine Vane
Tested with Cold Air in 'a Two-Dimensional Cascade" NASA TM X-3177

L.J.Goldman, K.L.McLallin '"Cold-Air Annular-Cascade Investigation of Aerodynamic
Performance of Cooled Turbine Vanes' NASA TM X-3180

G.S.Calvert, U.Okapuu '"Design and Evaluation of a High-Temperature Radial Turbine"
USAAVLABS 68-69

G.S.Calvert, S.C.Beck, U.Okapuu '"Design and Evaluation of a High Temperature Radial
Turbine' USAAVLABS 71-20 .

A.Hamed, E.Baskharone, W.Tabakoff "Numerical Study of the Temperature Field in a Cooled
Radial Turbine Rotor' NASA CR 137951

W.U.Rossler, J.W.Mitchell "Investigation of Veil Cooling for Radial-Flow Turbines' AD260085

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



AP BFR5C) YR )L ddUERME.
(ENEFHl=> 02 0—FEY

¥ = ox @‘ﬁ By x)
Awx - Bax)
A E - BEX B )

1. % =
BT 7C) YA2- 11, Bl EXTID =~ sFEERL L7, $olEEK
VEEZT Eto 26 ) HEH L R RS RE > - BT K D2 & TREH L
=L wTIIBEL A BE T L, BRI BB E = = VWRTEF T 53 L ud
LOE T WAL EE L 20 3E CE LAY G - LPRT B 3.
oSS AHRH 2 - o v 2 B IE GERL T 2258 ERIET BN L
nwm fio EFER. t WErwxBERY 733> LETZE8E (P BN

- FIR K IO THEE=Ema K-FE LT, RTv 783 o &)
Hﬁﬁﬁﬁ@&f.ﬁ)ﬁ@iSEfM€m?tiﬁziﬁfﬁoﬁo%mfi.g
B e G 3 S E e X4, BB AT N EFW £ ) TEE T B
Hrrs, Yo FfBHen, ATy 78L8T3IF 02 6BEE L3 LI = N
.t 2k &) AR L) HIBRIEE 2 BRG, ) HEZ § 570==m nfg
YRERTy 7o FRIEE<D, &) ABIECYFaFfF o500k L, BTaE s
RFY7E) e T3 LI>— EBBRLT3 = e wilSntn, =,
AR, %Fﬁpﬁm’m 3R BT 1 a¥ SN T o @ilery LEZ

GUHZ=ZL 2S5~ TIZIWEBIAT wBlE -0 1, M—Ehﬁﬁ'ﬁ Firl E
&W%%Eﬁn B = fifo 113 0eenvwiph "

L onmBHtRLE, 15 ERERo Ko T,
ERENFRFTAER L E.

2. ¥YREEL sEBRIA FBkm=>c )
SR HWBIER T £FT. TS REEZTW@ %
HRTEER . (b 5BEXAH L Fw, Y +HEE
DhIpUZTAS Y. BIMEE L L 2ZDWHEZT v
7,(,')‘;&,) }'}J%Tﬁﬂai’c“ﬂ)fgﬁ‘im nz a"/'é'/'tﬂflﬂjz
Fy b)) B2 T OBREM 02 /2 LT 2. I —

(b) Upward stepped type (U)

PHERME SR BT EREF N ReEp L4135
KREEBY, NeEp bi%lest, t WBthe 8 BEH>c)L zeTV
BAHNRZ — €y #E2RFASEREBHRXBRSHBRRLE

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



BEgne)oeesydBLe. K1 ¥ B £

13 & l?%?%n ﬁﬁ/\ 2 fl\’rr‘f) TL% i‘ <, Inlet pressure Py =245,49.0,736,981 kPag
ML a5 6= 0#am SRV, & |Yvacr oo’ 20 "
oo fHBR B LR, (BRREETT hmew b
3. ¥BEE R v HE Reative positios e s A
- ﬁ_ﬂ:— ﬁ’) Wf_ Total .Iength of stepped labyrinth seal L =60 mm
Se ) S RERIDTN = 3- 2 EETH 3. 04 suaigt thr"gi R
\

G ./—_ . Fn/Fl'—'l 10 \\(\Q
/ --------- 2) . ,

=2 liﬁ’f?ﬂf’ﬁ (EF LI 2EHFLD T
BRO T L, KIGHIREY 5T35%¢ ) ARFBE ®
XL, YRoBUGEL N el BB RE

I/S ’ ¢VS(
o
w

@ﬁ.@mﬁ’iﬂﬁ%?hf%ou)m7C)xK§

B R AR L) R L n T 53, o] £204

BETLuRcic—%, &= | ¢ Tuws B E || 920 ooadume
2 a/2=0.83

Gt x - 2K2 2, = ]

o

a1 0 - 05 \ 10
Q“‘F / 2 _ k1_-__. 2 ressure ratio
<k -7 RI { 4 } g2 75;15,}5)13‘[.‘&7\0% .

B 500 SREE #y vl o BB S 1w Y D ohtneg |
PORRRBIE LG A4 TEE LT 5D, BEBHC g
N
|

) SR B Peh X TR Vo TR T 3,

Pr= PUY e @
Vi &L, BEnwd=R/Ff, AT o BT r i
P AREBATET 0 CFTRA S VEENB = 2° 7 s a7 oo 5

233 PO RIARES, PikwES, R B3 oL ESE 0B
PRER, $EHmER, FROCER, A Zr S EBaK)2F 2,
H2135CH Y RERLE o BT $3. I o Eo ~EETH () B
BH—E) 22t FHREH- o HE o R (X=20,Y=7.0) (3 (1D KE 5- 2

b CEBH BRI ), —EHRIREER =0 f L L e e s
EX/6=0.08, &) BRE7n= /0 FE>" LEEPEE ﬂmumﬂ%ﬁiﬁl“
7, RDRrSEHEETH2. 4o R EIELIbH Iy ~WEF LI %

o d T Kallor S 50 H < n BE v H3x B S A—FBEHED P -
0z, Haaéﬁ'm%vﬁlﬁfsz e B TR X TR L B w1
GtE3EETEY. (220F03 a1 aEBEL SA o) BECE,

|

5
P
~
-F
i
2
/o

Dlsclgrge coettigient

~ooo000

o S
©0000e

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



Ex30BE)VEBNT, XanpfEET2 b 17\“‘ 51.5 ]"T‘.!JI' /\=o.a_c'>
b9z, H2 70 EeX= 2703 E"E? S Kb =E i <] A=0.67
$3. FIERBCT TEMR (FafFi  F/Fu) (045 < -0.57
RoBFECH ), XML ERET AERES E =050
L2 BHh3. X ofER, T2FRo¥FTORTY7° 5

(fafe=0.5) ERT3L. D, UHXKERBYrR 2

TRV L, GE¥ER TR —FT2. 25= £ TTod
4a/B> 1 DHFET rIRREH R ¥ R AR L K EOJ | hje:(jos m
£¢%3. -7, Erncem] 2 AAEInMELD, 3 owe |
UM% CERF n BB ESh 0 = Cohn 3, k= %6 |
22WRHSCI LR DHEEFRIT3 %Y, & | =

) oEErsRo e BTz Lo, A/eDIT l

10* 10°

H¥BEHR>cy > Xm}&’_& Yo% 3)@@1 3, Az/g £ 10 Axial Reynolds number Re
| TaANZ, Koo BFoEr/NT F,#)EFNE;F&{ B4 Pos/Porth L ReOBIE

Ao zZBBB Lz R, 2 xs0 bEZOMTUE. & D type

s 390 TER Ty 7B IeR) AT E e Eic £ Eg: f

Ex- CHMBrRIs Easu 3R EHE. K- 3 he/z=25 [T 5 60 a-—g'__
CHERF 30 BTy o B £ Fhe AL 2t :2”’;:;,9—’;’7:82—-
WEE— W RN 3= ce ARBrH3. X = z“ﬁf!g A 8&53 g
FEEN, BERBLS , HRGC AR H3 5 | & Q/M CYigzés’ o T
s o) o RBH #vs (ERME) L¥ER>50 ) EOO:‘“O:’O'B(Q"/.’", 0 o

S ZENT Beus ZITEAED LombxTL 7 oKL ] Relative position to pitch dp /2 10
)RE Rk BIEER L 123 L BEHLENE oo R M5 Rells/Z nBE
—2ELT, $MSREMEEL ). Y oEfRs Gltoiipl FBE e 2 78
Y)1HE LT E3 00, ALEPOBSTHRE-EL G- E. B4 0FRTES
NEBLES DI A0 BB e P2y FLEEO TEY), s s
B/ Pored =0. 74 Re— 452 (7 =AY T —ooenns ()  GIEBAPEOUE
W - WM BRK 063 42/E=2 5 k>, Rex @/l nBEsF LEL=
3, AE/mA—FEL ZLﬁ’«EBﬁw\ By, K- TRe byl n BR300 %,
yhe. Rzt -2 @ fe Y@ g wEm WO
TRV, FHa£FEd0 L, B B3 T HE Ef"rTBTi > L RET B2
3-2 BEE e AT 2Rl X5 =P v- v iEERELe 3
Lot Es, tET3T130BY BTz ¢ 53, 4= Bfare £
(E 1% Bt broz, BEE» B 647 =50 ) > REW Pusu LR

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



050 > RIBK Aso F SHERRTINEL LT || N
INTEL E. /_:15:7"’)’5&&/7%}3 --=--(8) 4&—,2,' : X\
Fotoxs o= b QEEBHE WK = L 8% T ‘
() BEpreo$iBE  1Hb6v S5 v 73 1> 1= EBFREe
NI ST FICBENT 7, 53 BERLE |
3L G RERES BBRT L1 0L Sy 3, =
MERINEY e K2 (3 LEEBZE KL B S
EABR BB nE), A/ E=05THSH3S
SRE PN L3S A% E 13 PR K I
S50 3BRE B, S, As AL LN
A= g gt EERB Rt 3 = L2 3t 3y
3, 2, BRGBRIUTES v 225 = Peripheral Jg%city uzmo/os
DR PHEz oBE  ASiBre—Bo¥Bfe Hé EncofE
ZiWIEERT. A/5=080x5=RVPT 1 1.00
FEXMLLRT Y PN Ivged, SagicsE o
ALY, —haUR LEn2EErhH2. 2 E.
NEL R CSOPE nFfe i< BT HZ. R
CREHE a3 ) Ag=2.80 §=6.0, 4.0,
[ Oomm OBBIEN LD CUOBESZTLIRS
NEHEGI. L) BRER L F3ZERET
335BRARENWEBLIE, TS
B=/—2.0x/07 U - ()
GDATF w7rBzs P HIrU=20"%a
B ) HIBRE e s VL A/5 o BE
% 5=6m«0\%%’0‘“7} D) %ﬁ&’l%ﬁ% L, §=/
21T h 2~ BIEHAE IV TR L E K ofBEU gl \ .
W/Z“ "1t M?ﬁm.d)%'ﬁl ‘sﬁﬁmﬁﬁﬂﬂi< B3 Peripheral velocity — u m/s
Eh 9L BTt LA/arKzy by BT &) ARIoRE
Boow n ER G b2, 2 THEvEXIEDH. WEAWEENIL T, 2H< = koo
Bohdnn 2, ZHEHL 2 DM sEE lia (ER B EH, —B Ao /90
KENT BB 0 55 =KL NI IERRRA T 1, A5 ooz C TR
En ol or BB DEW IR L e —ofEF EBILT 18=28, 4.0 >
2% oM wtgS W k. 2 EBIEEE » 02 S, ) iR T wr7BlE 6352
Bl £ (Lol=028) yoD, UM% =BBHEwRKED . ME» = L iK

[

w0
o

T

o
Cad

<

<
D

o0
(3,
wean
Son

o2

o
%: Ot
N

wm

s]

Corrected rqtational specifjc leakage rage

o
3

1.0070.95

.00y 0.95} 0.90

L —

pecific leakage rate

o
©0
wn

0.90T 0.85

Corrected rotational s

0.901 0.85

LI LI T | Ry

g
%:)arn [~

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



1.00 I

I
1.00—=< A D
‘)%Tid’i"«é’)ﬂil)e @\a\ > i'—_‘té-%i
Hig o RBIER L # " giggo
1% L, %@]ﬂ%\xéd’( ® ;’0.95—:‘;2-%0’1.‘0
= .95 D o .
%W!:ﬂu’&lﬂﬁlzmﬁ/ _;‘Eép 2 §I1§;, § § /¢§I|T
2 § hat 2 083 o a! 7
) bHa K2 =13 2 0 25 15 ogs 000 ° > V7 2
7. r - 8 o (o] 3
%M@\A%Mt, FE Bt 8 8 :
Y %mfﬂi% =721 Z "é D type 2
B = B 085l
DALY VEG2 N, B %i§§7 80.85
1) HIBEERT v 7o Toss =025 E
Bellrn BRIEAT) S 0 100_ 200 080 o.|s 015 20 25
TH2=LITE ) 751 Peripheral velocity — u m/s Height of step to clearance ha/e
Re, 27y roro® B8 [PE L 0BE W9 Lo 0BV
Bron1abWHz, /22/$=ﬂ.§z"~% WEY% LGB a0 T/B _
ﬁwﬂﬂ%&”%éxaiﬁv Ea :l}{,jﬂ;’) %?i?—pﬂx %Q !

In o fteRT Hh2. — 5, E7EN, &) |
)%732 S aXfk v ¥ - LARETERIE 7 Np e 0.2
De (iv) B%Es 7c) >REH  Eio 3 U=200 _é’
"Mod e U, A2fs, SERFA-Z LL %ﬂs k
o/t nBREFLES 0 TH 2. BB SLANO =
A7« bt MBISBE T2, I5 =, A& e TN
Bt BRE 52 0 &) Bo B2 BES 2, X N
A BTRLESY G WErEICE kit wHNT |
0 3. = oMfMlahArons o B, b L <IBLEES

) BEBACRE TR RN T 2. = o B 2 Eéz/i; 0.10

e
N
(=

rinth function

Lab

pEHIKE “HEnBEX L LT, 20 3. 2 R, 5%8'27
T E 3 fa/a=2.85 "B = Bos NI L, FT U= 200

Lolt=0.08 75 — WMERETBER LB 3. Ly L, Gk TR o SRR
Whra REM LT L d L3 D13 Qo= 028 Relative position au/ ¢
U2 Qu/f2=0.17 &) ARBEEy Fd3= Li=  HI0 PBes b L/LOBHR
SOERE: - WMREEIRE <0 3273, W EERB» ST 2 - MR
Bkt B Cof=0.25 ool 0 TANE/I 54 ~F 1= L) Prs LS nBEER
1. RE»S B 11 A2 /6=2.5, $=2.5 mf,a’kzc; S — WMPELEFELT LE.
Zt, SoBlcrL- 2 AsaBERIGERRGbRB O, = o= LR o %)
Bt TLo BRI BB R, B n e s VELIR R0 EH b

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



0.25 I T

7
Bownia, Weori/s=25, &b/t=0260% 1 , /05—-——@-"
Al D type

0 2B BBT S o) S RER AL BRI 5 ) > ' J{ o

RPE Pos bareb b ), hfon PBIT L. 2oL SO0 an/t =025
. o

Bs 13 —MIEWEK 052 S = lamaBB TS o _hye=15 .ﬁ? g
. Q.

. £ T
fiotw 2, 2ds) b/e=2600RFRRKA -1 & -7&9;‘—9/}
- N V. | 5 0
MEsL S, B sy 6400 BRo bt WERTWE £ | s B

FPROUE, = ofBR iR EEY LLBT3 LYY & L g }9”T
WRaF L2 =HBEBR TR 33 3 NIe B3¢ o.1o(,<—l—.y;
KT B, 25 FERVEGBRT, =) ¢ X1 & e

Labyrint

hrp2tEr5M3. 4. &= LI N ! |
\ 0.
WTHROVA TIZ39 /IR I= >0 2, RF v 7° " ickne ofin B an°

BI1. R NEHBRL. Y HErEEGbigre, BN fs it SoBUR

Bt ol WK e - 2 EBYES - L E 3D 31'0
e KR, BRI CRETERTA) . b §
LERn S EFEERL L — nJEREW s = ¢ wxe 208
GWE O Ty 2IOR) A TIT 028 BEE 5
Eda. @ &) HBEIHELRT Y 750 = Ao /2= EX
0.2~025 XL T3, DRYHBISLEYSS §

bort (95) 5RE0.SCET 3. WREFT LR Bu

B Bam LR A/l = 0.26 1L T3, 3£
B K¢ 1B 3o K - 2ENEHFTNIT, o

t l}‘% % %ﬁ‘) TaztLywdigcsh2. Hei?;ht 8? ste}ioto 1c?earazrﬁ:e hf}se
Rt FRALEA-F3E) 0218 ) 2 L EBR  BR Fs/Pstth/fs
FERSHELGY, BoNEn. hutmanEy . B 0 BB

FUMR TR RRRES. 2 Xy r B x e e B

¥ CHER. PRAB=FcRAELFET.
X B

W NRB, R - lp, 72 TR (1 773)

o STy Sy abwgeee T o am
(3) K Komotori. K,nyn.ke.,ﬁ'TSI faper No4b(7T7) 37/ mmﬁﬁ
W) =2 BE, Bk c1-464, B (AEb0-£) 976 wltT
© = HB pote , By o487, BUBSF-0)252 ] =0t R /s
@) Ckallery Escher-Wyss News Ton - Feb Bl ban =018 Ry 21N )
(1724)7 B FRRF oG
—48—

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



ARRBOBHRA -V VAT T2 - TERT SRE

R ORM ® 2
RR LB REAR
W fE EEA

1. 8% B
BEOTOTPERRCANSNET 72 -FOBKEL TR, 2HOBITHHE
BICL> THRBRINDZDOAHEIN, COLDILGBREDDFT+ 72— ¥ TRENRK
TORAKCLZPELNK Lo THBMCEIERESE., COLDLBUEERDC
tb%bwoﬁ DB, COEDILGF472-YATH., BREMETHD AR EM
HTHIABRECKENRARARTHO ., B-1 (a) KRTLOCRBERCER
NBHZ(NAHM) OBLHRPOEEESIBLD. CREPABDIEIENHBK
EOEHDEEZDD, COLHABRUKBEIZINERUEAEHRL, COBERRUNE
REATNAN. BAKL > (HRBAREEC THENABKETTS, @
COESLHEAREROBRIZLNFTRACERIZHEROREENH T HLDICK,
NEADENARENSSUTIHBUORBEIRAKLOI N IR BEFHAL
THERNDIZNVFUANEYELLI D ENENTHBEERLND. COEDIER
NEE-1 (b)) DESCRAET+ 71— FOFFWEBRELEBRAOICHT, FE&
RBABETDI LKL E>THBBIENTED, COEDIEHROF+ T2 -FRO
RNONHRONDHAVCREBERTCRRRCEDAINS,

8P Cm®

/ =___ _Cm

2 B8 & F
C BN EE 0 F47a2-FAOQ (R=1.00)
Ps : BIEH i F471-FAORENR (R=1.05)
Pt : ?ED 0 ERAARD
R ¥EE (r/ry) : n FrEBHaRD
n BACEATHEQZOBES n BMCEALSHAORD
z L2 paRa¥ick th - : EHURCHTLBRE
r BEHEdHSOEEA BN - nHFACHRBEHLULE
b e
7] ERAMICHIIRNAK
a HMRAK

Rc¢ : FrHumaRER

Rs @ REOFFHMICHS T HHMBER

Cops: BEOERK —_— = =

Cot: LENRE Cpt= (Pt —Psi) / (Pti—Psi)
: F+72-FENE _

Cps= (Ps —Psi) / (Pti—Psi)

—Psi) / (Psth —Psi)

AN RS — vy ESRBAEERBHRBEIBIRHRE
— 49—

Download service for the GTSJ] Via 216.73.216.213, 2025/12/14.



UEAS T RNOBRBEICEZELNDONHARD EFRABITBO T F W h %I
LBRELDNEHRSEDIELELE>TNHHADENARENSLTHIERTE B,
EESBINITE
(1) REBP—ETCFBRRBETBOFFHE M RH—F
ODREREDDEBRBABERN -V VAF 172 -FRLONTHABES KTHRA
EEANBHACEE-BEANRNESZITIOABRNEBEEHEN. NHADE
NERBNSVF T 1 -FHRECABRNEBCENARRREDDC W5
n&bkow%W%Tm\
(2) FTRBEKSWTREANCENIREDLEVRBBRERD, CNEAR
BRCEBUARBERE —E | |
ELETF4721-FROVNTABROEREGEVN, COEIERROF 172 YT
BRBRNOLOENEBCSVTINHAOENARENLE T B LAARTHDI &
EWESMELE, BK (2) THVEEBEREANSBBRICEALT (2) £
FL. FRRBABBRR-YVATA T2 - YOANRNCH T BREBROHE
FAEEETOHEERNLE,

2. RREBESLUERF K

AMRTHOVCEREBOBBER - 2KRT., T4 72 - FAOKHAREBRO
HBOGVWEFARNEERBED, 7TOULLZMURARKRNERAL. RAOKD
EERACOIRABGRY U -V IKko>TERKk, 2. ANEFMHENEL TECHI
COHIBRBAMKEE—RERNEFRL, FLLTF+ 721 - FAQKSWTHURA
%%n®%%éﬂﬁﬁmm?étt?W%%%@ﬁh@N?)Z&toto35E‘
Fa7a-FHOKRBROSMERBELTROE L. 7472 - FROKNEH
BOTMORATYUVANRATZ7ERAVEKEIAITSHCr-BEABUCRILMED

Flow control valve

Probe
Orifice ]
Surge tank flow meter i
\. ﬁ-ﬂ:’” #ﬁ\ﬂ Driving motor

e

Rotating

. screen
B Filter |
iy Outer wall
Blower Inner wall
B-1 ¥4 72-YADHOHEW Bl- 2 HEHREEMRE
— 50—

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



PBEAL, R - BE - RNABEENAAKESA-ZAAWELE, EF-BORK
REFHARCRBHEECH LI MBETH S, k. T« 72 -FAOKSP 2P
BEE2r ERERIEL, PHRARECT ERRREELLLA S LABEH
1.8 X10° THB, RNO—HHIE, FSA-AWETHSNRECH EnHAKES
LIkOKhhE. DLURARCEIRRICREABEOCLDUERRC &> TH
mUk,

3. F514721—-YERK

EHEDBCNECKEBRBOBY ~EOMEFEEBOF 72— (RCEA
) RODWIHEETGo kA, COBROF+71-FOBROMKE B-3
(A) KERTe RCAATODT 4 72— FRBHEBDPROIMRERATOM, 100n0m .
200mm DRCTO, RC100 | RC200 Ad V., AKBE L L26m, AIKHTORNAEAE
=60° . ALTF LB IIRCTON208. 7Tam . fhF200mm TH S,
RCAATDT472-HTR, ~AKOREBLECOOVTNHAOENBE %% H
P =0 LLBHAF—HUNBERLENCERR (1) MEFHEINBA, IRT
DRTHEEFMCENARED LGV REBRERS, CNERBBERCERTSC
L &> THREDEODRNERT 22 ANELSET <72 - YRRABONG LE
Z25ND.
NFAKENDREDLEVRBOFFINABREIATOLICLIKDE &N

T&D, (KEL, CCTONFRBRBKCEEADOSTAET S, )

KDLRBME r=Ff 2> (2)  EEHI B
® Uy KBNT §%4=0 ETBE. NHHOHONENE
2 .
Cm _ C8 rpsir (3)
Rs r

FHBARNERE I NG
, Ce ' I =cConst. (4)
ZEIvbNCrELtERETNRE, EROFRANS

L
0, (%)7< 2Ar-b-Cc- 8inb =const. (5)
0

LItho T
/
el — bo'Ca’Sih@n (_&)F 6)
o b-c-sin6 ' P

(4) ,(6) MBCHn £C6 DRRE

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



Cm=Ce -tan 6

/

b  Py%y ’
=Co '~ (5 an 6, 7
Ca bo( Po) (/)
CCCHEARDNIOVFITRT 172 -YOHBKR (7) &
Cm= Ce* tanb, (8) EMi B,

—RICr - ZEBCPNTHRYERSEZDDHMERI
» -
Rs=(/+r‘2)’/r 9

GOMABRADRELTRDINS, CIT
tana= r (0>
cosa = I/,/r’*’+ I (an
EMBFENE. (K (B (). uo, i, ERALT
| tan 6o - r-r=1+r* (2>
U2y ompk 2r/{r+rj} E£RUCEATNE
Dn (J+F2)=2-C| [tari6o) Inr +A (A: const)
Lichho T

f=\/eA° r (2/ta7feo)_/ (13>
VBEH ELT
roy=tano » ro)="o
520 U3 W

p=yf (1% tan’eo >(r/Ty) /o aw
ﬁ@éﬁﬁ@%ﬂ@mﬁﬁﬁﬁ(M)%ﬁﬁﬂﬂﬁ(Ct?ﬁBﬂéo

(Z/tanzﬁo)_

L

'

2

9 .500

SREE:

30°
/
s
S MEE—"_'*“'—"._".“
3
UEBRAS
o
=

Bt

e (a) RCH® S b CcB30~ 1

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



ABMATH, ANBOBRKERCI00 . RC200 LB EL, RAKAMOT =30° &
LT(14) RV TRODECHBRBREAZOBRCEAL, RBEE20M—E L
THEBRERELEDOEMOVL, COT 72 - FEBI-IELHTTORBREN

'—3 (b) ‘:;T"d'n

4. KRERS & UER

1.800 <] 1.800

Bl— 41ICCR30-1DEBRBRART, (a) ”.,””’, 1.708 &’””_j 1.7d

BERBEERUHHCHERGERRERD i gMWWLm

: b ’IIII’, 1.508" rllll””l!/:l!!.””m 1.508"
LTWd., (b)) BCps—E., §abbEFR II”' 1.425 %”I”””””/”//Y 1425
"”' 1.35g  Cw/Cm i I 1.350

HHRRERT . (D) CRMRETHSCS ol iy
CTRMEROBUREARS N EEZBN 111.m o 10 //f/}””””f/////;/;/// Lo
BOTRALTHS. (c) Wi <7a-v L L” “Q@%@””S

AORBHECHIENLRRELABTR (o) gpan (o rreL0RERSY
RELETFTBHARKERS Cu/Cuid 7
&AL, (d) WEECERGICLKERD

PR R CO/COIDAAERTY v I
Il .

il

SHEHER (a) #25 L TRHONE
EARE, EELMTHBLLELDIENS
ACARONSWBENAHHIBEOR TN S,
ThEONREETE 22 AROEHSIE

g

an
€05, CORBCOBATRUNERER () wppnm (1) gHAHRRRN
REL (@) (d) RAIEICMSLER -4 CB30-1OKMER
BEEC TS, CORMEL TECBIO— I o
ORBOFFHECHIOMEEBRRCHTF oel | elele s
R BN CBPTCHDEREZBN, C §Zi ///‘Ifw?
NBIODFT1T71-YORBRBARE EFITIC w2 A . ‘ont“
FenTHO. ABCHEBERERBLT O vt i
WENCE, BEUORNEBRERE T BBE o X

R(8) CF+71-FALHBPHEHER H-5 2RNRESITCENARRR

K1 RN KHBWDCpsHLUTND DILE

£ K RC70 RC100 . RC200 CB30-1

ARG | 25° 30° 40° | 25° '30° | 25° 30° 40° 30°

WOR s B & E 5 & £ 5 & g
Cops 0.27 0.46 0.49 | 0.25 0.46 | 0.32 0.29 0.44 0.44

*  SLBEQITHR 7, 0.42 0.70 0.74 | 0.38 0.69 | 0.48 0.44 0.68 0.67

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



BT B b VN ERELECEK LD EBRDNS,
B 54CB30—1 OXBRHEHTZRENRUCHBLCHENDRBRCISOE
ERT. BENRAERCARDOEE HR1.50F TR CRELEREHESH
'%n;oFﬁ?umﬁnﬁ@@maeiorwépbnu\kywmawécma;
G OBE-TEARTEIKERSABELRRET 5> LMOBROT « 7 2
~FEERTHNGOREGEERLTNS, ChREBDEIKERREEI 20
PSORBEHIRHELGLODTHD,
COLIICHWBOR(NEHMICT+ 72 - FORABRCERLLBEGT O Y
CNBABLSEALEANSVEAKIR, BEHETSAHENBSND, LHL, O
RAEELO—ROCEAL, F 1 |
AABIEREABHICKRODHICIE, |
RODAMNEHOBTRYLT S & “Wﬁ?%ﬁﬁq
REL. BREELTANSC &H
EIB5NB, COLHKLTHESHN
REBREADRAY Y NRD B
WHBE (M0=1.18) ERNEA®D 2
BEOWTH - 6KRT,

incompressible flow

( ap=60° , 0p=30° )

M-6 HA#HHsZHLELES
547 a-YRBRH

S

FENACENRAEZLDLGVRBOFFHABRERSD, CREeBEBRICER
T5EICL2T #@kﬁ@ s HROENARNM G R/ODGEVREGAMRNE
%j?47:~ﬁ&%éﬁ&%ﬁbtoC@ﬁ&&mwrﬂﬁbt?471—ﬁuo
CWTRMERLN, ARBERRLL,

BbOoIC, $Mnﬁamﬁ&$QMnﬁbﬂawﬁﬂrﬂf —REMDE=Z R
RALUHEFHNCHETLARE ] O—HELLTIADREHDTHEZ LERL, T
§%%wtﬁwk%%§&E@W®§€%?éo

6. X i
(1) AB%-EM3%, WK, 41-349( ]B50),2612
(2) Ssakai T.i&M 2%, Trans.ASME,E.P101-2(1979)
(3) RC-60 MHlRA - ABWORZRARFLUETFARENRINIMARRER
@, pp156-181 , (1984) o

Download service for the GTSJ  Via 216.73.216.213, 2025/12/14.



AMER LR - IXBRE R
G 2 (BEHREIZEP)

1. 32173 |

BNER MR I T K BEL N BRI NRKEFA2ERIMT 037,
Mo oA~ ARELER BE AEMAIT T Rl yThor Bt s, REpHHEI- 2
33T MBew->» T L. R i3 9 BBV TA K 0 KN R IH R Ao 5 M
TR, BARNB Bz cns 21T e rEEELL T 03, 5
B BNHRo M A 23, 21 BENERI v o Ml RBNETARE & DA%
La i’ s ta 0t h3>, o3 asdyMrilinzuad, I20Y LAV O &E
ASBRIALY 3Zn ddoRiciimzsar¥a Lua, ARE:0e BRHR 4
L tae 13 i %< o MA R II I ER eI fanr h»>. zawiELzaLe
REo LA N4 20y R I3 t) BRI 30 prfos it chs e %
2O5MD, BAKR I 20—2 24y, BPMIi Lt c¢s8ffn 754 Raw ok
Br3d, creXLs fER a3 MRE, TIAN P ELTARY - &
Ause, B L IALE ML N 2RRET: & T22307, YD FR2
O, oBX 1 I1ERMNT o BBR cEREEY, ok TMERE BT CA
ES (Compressed Air Energy Storage ) 21T o 354/ ,;ﬁfﬁzﬁis'ﬁ/ﬁ‘v 3¢ 918
BRI, 4 7@ FANLE 7 CATE w0 éf)m sz 913 3% LoAH
KRB LBk AME R BRI Tk, EMENI L 2ok EMFER S
Bl - 9 BBEr x99 - kT e MBI 254 Gh e BB =T
B e B~ casr, BB g Boray, s88s BICE X FAT 20
B - o AN o AMER 2 NM 134 Erhs, = icdo> ¢ AMIE o K188
Biotay, 1% ANMH S AR s erglErd ans, ¥ g A2y -~ ¢
SBHo IR PNy e X LS AN, SEFR AR R B L AL T L
PR v By, L, SEIMR, g 3 8], BY2 @ EK BB, SR ANE
n@ureShtiitherIng, T4 cId>MBrase Feosm, Ao
MEOTGes —Hidtarhdr. s EaMAEReAY., i3 =
NLRFH AR nz RS,
2. koA EMA LIz CAES o H35L

AT ARBITOIINBAENFNEL S M BT HDS,
W) e ~EANAAMERLMB I, RENAT - Crafitedd v 7,

R J-RAMIMANPRY -0tk Hos e avr3n, IRASAT-C el
HAN R4 — € ¥2KFALERBHXBAESHEIATIE

Download service for the GTSJ Via 216.73.216.213, 2025/12/14.



~0y - AEMeMo T BHMEBB L0, 2588 Es BN e e
T343., b2 BN TS 9 - XHWMa 12 + RT3,

3y (et 3, i&k‘@ﬁ?z)wz»z BISENAY - 00 RBIER A BHLEIR> T 0D,
&) TRl fi$e, K2ANambss0 MiEe T5 2 e 1.

G) o A5 3 BEIALYR, M2 aEk, SR SN L e iBBL s e d
S TR 41 A oA LrchBa tosh o SR KIE TS, |

b AL EEME MBI s HEM 2B w T 2232 12822, LR AHK
IZFRICRAL, $5s 5B T2 eme 33,

3. %R0 MRME |

MFAY, 7L~ + > ifdf o Huntorf = 1718 5 522 M1 10T Z1RE ko EM
LEMER 2R T AT 0 CAES R, o dih o BEEdwd- < ubslic B3 1
oz u é‘:": s Bt o R Z XA s> T, 203 9 £ - IRBEIT> ¢ n
T, BN 290 MW a 834 9 L tha. —IFEC % 2T o3t £ B NSS
(Middle South Serviees.)a =R 74 13, Gl sirMaoziitle , 1, 38804
BN &%) ML, Week day 12 SEMly RBEATS 871 7 L e A LB HS. &
WRRARFIREIEY T2 o cq UBEIEL v &B o, =0 LR T 4 sihimhil
Bto oha, -0 20)ott8 2R 1 RALTOS, ZhS5BUS5me ua Ry
~C A RRECE LT BITANIR a2, MSS 2 RT4 2 AR HAE o2
WAL 3BITER e L 2 13

2.1, Runtort £ MSS o 401

KE o, $EBesm
Bto o @3z, T 9 3Fk
BB e AN 35 B33
N CAES ¢ HRIMA 1IN T
&Y, FILEKRtR I SN

2
n%f )

4. 8rv17neiBy1o
@1 TR )~ 19
348 8 Ao BRLBRNAL
304k 2 du 1< 1B EY @ A
TaBLLR L2 wa, Wek
doy o i3 BB L,
1B Fi8s RN 35

Huntorf(W.Germany) =~ MSS(U.S.A.)
Cycle Daily Weekly
Output. 290 MW/2 hrs 220 MW/40 hrs/week
Loading 58 MW/8 hrs 110 MW/56 hrs/week

Rotational. speed 3,000 rpm
Air throughput 416 kg/s
Turbine inlet conditions;
' HP turbine 46 bar/558 °C
LP turbine 11 bar/825 °C
Specific heat rate 1,400 Kcal/KWH
Fuel NG
Compressor;
LP Axial
Air throughput 100-108 kg/s
HP 6-radial
Rotational speed 7,626 rpm
Inter-cooler 3
After-cooler 1
Recuperator -
Cavern;
Number 2
Total Volume 320,000 m3
66-46 bar
Conversion efficiency 0.65

Pressure
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3,600 rpm
300 kg/s

46 bar/550 °C
11 bar/890 °C
1,000 Kcal/KwWH
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. 6-axial, 3-radial

200 kg/s
6-radial
7,400 rpm
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1

Efficiéncy 0.81
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1,600,000 m> -
69-42 bar

0.83
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