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1. REZREBAR

BAMERBKBETAZ TESBRME S HENER SRR,

1903 4E3EHF (Wright) SUBBAHIMA A N MW BRI HF ESERMY, IR Y
BEm.

B R KRR (1914 £~1918 4F) 7, MEWERBAFREER CH ) BF Hl &
RAF6 #1 RAF15, EfI#MEMNKEREZRHE HE,

EE KR ARPE, EFER (Gottingen) HTRBEHBRFRLER, X T F Xk
BAMNERABEENE N, HIAFE KR KR (1938 £~1945 4F), RELHHE AR
SHREBLEMNTER TR, £XHE, BRLERKEARERN LR EHTE
BB, XEERMSERNERS (NACA) MRAUBFTREALENBRBKIIR, BIHEHR
bit, ERRBERTERBNEEELAGET. EAMALE I RELH NACA BA,

FE—RHEARAKRREEEFHERNGEEA Gottingen 387 (1919 4£), EHEB Clark-Y
(1922 48), MEEM M6, M12 (1924 4F), ¥ EK RAF #HARBHMRBICHT R 8.

NACA #tTT ARG BB I T 1929 4F, YUNHRPWBRDIGMAEEF NIRIE, ©
RATEMT IEEEHRR HEER Gottingen 398 # Clark-Y BRI EEES fi, %R R
BAERBAAREHBRRANRZEMBEROE DML DR A TH - FRERRFA R,
BRAEEMERNSE, WRTEMETFHREG, H4TF NACA MAMAMEFIK & B
B, ZHERE=ZTER, EHRBEM LUATY B4 B, BSHK., PI1K, D2 K EHR
Bo ATW/ABEEMY, =TEREKELNTER, ENACARBTERR M, F 1 K,
2~5 R 6 k. 7 KRB, NACAl BEREMEFEEBS HHSRHOIEE, &i5R
OHHERY, BRI EECHEARN NACA 6 KRR, B#HBEEN. IER IR
KN R, HERFERTEITN, ERNPIRRERIHEEELE BT (rooftop)”
AR, AXPEHEREHERY, BREMMBUFRMASE, X, HEESERLE W
ZEMNETRN RAEEA, FEKKUATUNCKEEZRER, MEEY F 1937 £XK £ DVL.
KR T ERRRRK, ERAREERI L, BRI EZHER NACA IEKFEN 7 B
B, MHFEREERBE NACA 6 KHRBERER,
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EEHER, KHEIHERNENESTE BT R TR, ERBFE, EHTX
FRFERERR (EHBEIRA) 0FR, AXHRRBGZANERK. ATEREK,
LR DR, A PTER A R AR, LAYk LAY AR L R i R AU
% FAHARSEBESBRDOREHN BRHHMEERRHE BANERERER
BB L%,

C ATRBUINSEE, BEECRE-MAHNRE, A TERME, BEE R
RAUMEEARVOEHAERBER, $— A BEMREN N L BDHEM, £ERE
(Pearcy) My “Jie” B, XFHEME NACA 6 HEMAL, BEEIEMD H# RS
10.02~0.03, MXMEHDHHORE, SIERREEEBOMI K NACA6 & R
BN b, fEEEBESMIE (Whitcomb) FIRMBIERRA, SitxRBAML, BHSE R
BHE AR D HE, TREERAT NEERT NACA 6 BRAE, BEERIM H it
Wit HEMEREIRE RSB —ENAT, FRRREEHET WM.

2. BEENY ‘

C1) L.K.Loftin: Theoretical and Experimental Data for a Number of NACA 6A-Series Airfoil Se-
ctions, NACA Rep. 903, 1948. » )

C2]) I.H. Abbott; A.E. Von Doenhoff; Theory of Wing Sections, New York, 1958.

03] F.W.Riegeles, Aerodynamische Profile, Windkanal-Messergebnisse, theoretische Unterlagen, Miin-
chen, R Oldenbourg. (¥i%¥ 7, Aerofoil Sections, 1961.)

C4] H.H. Pearcer; J.Osborne; Some Problems and Features of Transonic Aerodynamics, ICAS Pa;;,»er
70-14, 1970.

C5] G.Y.Nieuwland; B.M. Spee: Transonic Airfoils Recent Derelopments in Theory, Experiment and
Design, Annual Reriew of Fluid Mechanics, Vol. 8, PP 119~150, 1973.

T63 R.T.Whitcomb; Review of NACA Supercritical Airfoils, ICAS Proceedings 1974 Vol.1 PP 8-18.
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1. B8

Com XFEERTS 1/4 KRR RN ERE
C, ERERE
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M. 3% 9 Ik 3

X WRBR AR, PEBGEK N 100, RGN B X=0, FEX WA=

100

Y TR AL A X BB RO B4R

a K 50 F

FTiF

sha BAEEE

xia HATXE

2. %EA . .

X—WHRBEHREZREZBEEBEERRE TS ESH PRSI R ERS A
B B,

FIZZYE (1 )T RN (Theodorsen) B H i AR 4% BAR W A S R A 340
B, B PR 2 Y Y- 53 (Pinkerton) 7 ¥ % B MR B, ER—F L2 R H i, BE
U M R RS MR BT D R BRI R doy/da fEHE M, S ERR 3 IMRYHEFEBE
AREREFHEREN, HESERR4PHAERARTERBO FIEE, BRAPLS
IS, BHEDA, FHREME, HEALE, MESAWAEREULERIDA,

® EIFLHEXMT. & .

z=f(t)=t+a +icl-+g_§+------,

H € P b DA BRI AR S B L B B0 TR A 3R A B WP T CBP 2 P TED LA AL, MIYECFE A
z=oEXHREREPL, HUEREXTHIARY DL aW—MHEARN

_ 1 2n
27 0 248,

UBHXF—BREZRE, LRPzEHOHBHEZCS AN,
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X E TR AR B PR F R Elliott 4100-ALGOL 55 R B #,

3. BEFMEERIAF

BRBEAGILABREEHEAERAE, HNEZEREZ K KA H X, Voo, Yaas
(i=0, 1, 2,==, N) Z{H, i =0XNAi%, i=NXWpE% FEFPEHALG
FEFRRFFHAD T,

ALP B, HENBA, SFEFI 0 AMERE A

ALPO  ZEFHhB#H

ALPI AR £5

CLAI AR BT I R B

CLAR  HBKHEm I D REAR

CMF Xt A T E R B

"MACH ¥4, HENDHHK

N HAEH AN XBHREBEL, PAWE&i=0ME%i =N#EN+1

8=

NA BESRFERD AN 2, BABEFA N AMEEADAEN

NM ERES DHEA R '

THETA %4, A5 83 807 B P 1 B % B e A 4

VIS AR AR 1, #FEEESBRENERSA 2

X K, BRAE XMRIR
XF R X AR bR
YF BERBY 85

YL ¥, BAMNTEREY L4
YU He, BAKNEEEY Bk
4. itEHNEFE (Elliott 4100-ALGOL)

SUBSONIC AEROFOIL THEORY;

“BEGIN”

“INTEGER” N, NA, NM, N2, MM;

“INTEGER”“ARRAY” AAC[1:103;

MM: = 1; INSTRING(AA, MM);

“READ” N, NA, NM;

N2:=N+N;

“BEGIN”

“INTEGER”VIS, I, I, K, L, NUM;

“REAL"PI, PI2, KR, D, A, B, A2, CLAI CLAR, COS, CORS, CO, XC, YC. XF, YF, ALPo,
ALPI, ET, ALPM, CMF, SE2Co, ALPP; -

“ARRAY” X, YU, YLC0:NJ, ALPC1:NA), MACH, AM, BM(1:NMJ, PSI, PHI, THETA, PSIP,
EPSP, PREF, SSIN, CCOS(0:N2]), DX, DY, DXY2 (1:N2), PSIE, SINN C0:80), CL, CMC(1:NA)J, GI,
KIC1:20), HTC1:39]s

6
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“PROCEDURE” GHK;,
“BEGIN”

“‘REAL"X, S, D21
“INTEGER” I, J, K» °

X:=10;

J:=K:=0,

D21:=D/2;

“FOR” I : = 1 “STEP" 1 “UNTIL"39“DO”

“BEGIN”

X:=X+D21 -
HICIJ: =0.5/TAN(X),

K:=K+1;

“IF"K=1

“THEN”“BEGIN” J : = J + 1,

S : =SIN(X);

GICJT J: = -HICT 1/204

KICTJ:=-0.0125/S/S -
“END”

“ELSE”“BEGIN” K:= 0,

HICI):=-HICI)

“END”

“END”

“END”;

“PROCEDURE” KTC;

“BEGIN”

“REAL” S;

“INTEGER’T,

“FOR”I: =1 “STEP” 1 “UNTIL” NM “DO”

“BEGIN”

S:=MACHC I )2,

AMCIJ:=SQRTA-5);

BMCIJ:=S/Q+AMCID/2

“END”

“END”;

“PROCEDURE” JOUK(X, Y, PHI, PSI, UP),

“VALUE’X, Y, UP,

“REAL’X, Y, PHI, PSI,

“INTEGER” UP,

“BEGIN” ,

“REAL”S, T, U, H, SQH, SN, SH, SSH;
i=X/A2

T:=Y/A2
Ui=T*%2

;#153:: BIH
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H:=1-S%2-Us

SQH: = SQRT (Ht2 + 4% U,

SN: =SQRT (ABC ((H + SQH) /2))3

SH: = (SQH - H) /25

SSH: = SQRT (ABS(SH)) s

“]F» UP “NE” 1 “THKN” SN: = - SN,
“IF” UP=1

“THEN” “BEGIN”

“]F» Y<0 “THEN” SSH: = - SSH

“END”

“ELSE” “IF”Y>0 “THEN” SSH: = - SSH;
PHI: = “IF?X< 0

“THEN”PI - ARCSIN (SN)

“ELSE” “IF”UP= 1

“THEN”ARCSIN (SN)

“ELSE”PI2 + ARCSIN (SN),

PSI: =LN (SSH+SQRT (1 +SH))
“END”,

“PROCEDURE”SPLINE (N, X, Y, N1, FX, FY),
“VALUE” N, N1,

INTEGER” N, N1,

“ARRAY” X, Y, FX, FY;

“BEGIN”

“INTEGER’I, I,P,

“REAL’S,

“ARRAY”H, A, B, ALP, BET, MC0 :NJ,
“REAL” “PROCEDURE’F1 (X,Y,H);
“VALUE’X, Y, H,

“REAL"X, Y, H,

Fi:=Xt2/Ht2% (3 - 2 ¥X/H) %Y,
“REAL’ “PROCEDURE’F2 (X, M, H),
“VALUE”X, M, H,

“REAL"X, M, H;

F2:=XA2/H% (1 - X/H) ¥ M;

“FOR”I: = 0 “STEP” 1 “UNTIL"N - 1 “DO”
HCD:=XCI + 13- XCI

“FOR”I: = 1 “STEP” 1 “UNTIL"N - 1 “DO”
“BEGIN”

ALPCIJ:=HCI - 1)/(HCI - 1J+HCID;

#H15H H4R

BET(I): =3% ((1 - ALPCI) ¥ (YCID - YCUI - 1) /HU - 1)+ ALPCI)% (YCI+ 13 -YCID /H)

“END”;
AC0J:=BC0):=ALPC0]:=BETC02J:=BETC(NJ): =0,
ALPINI: =1,

8
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© “FOR”I: = 1 “STEP” 1 “UNTIL"N“DO”
“BEGIN”

S:=2+ (1 -ALPU) ¥AC(I- 1,

ACId: = - ALPCID/Ss

B(I): = (BETCID - (1 —ALPCI)) ¥BCI- 1))/S
“END”,

MCNJ: =BCNJs

“FOR”I: =N - 1 “STEP” - 1 “UNTIL” 0 “DO*
MCID: = AL %M + 1) +BCIs

P:=1,

“FOR”J: = 0 “STEP” 1 “UNTIL"N1“DO*
“BEGIN”

“FOR”I: =P“STER” 1 “UNTIL”"N - 1 “DO”
“UIF*FXCIN<X

“THEN”“BEGIN”P: =1; “GOT(.)”L“END",
P:=N;

FISH H5R

L:FYUJ: =F1(X(P)-FXWJ, Y(P- 1], H(P- 1)) +F1(FXN) -XC(P- 1), Y(P), HC(P- 1)) +F2(X(P)~

FX(J), M(P- 1), HCP- 1)) -F2(FXJ)-X(P- 1), M(P), H(P- 1))
“END”

“END”;

“PROCEDURE”CONI (U, V, UP, VP),

“ARRAY"U, V, UP, VP,

“BEGIN”

“REAL”B, AP, BP, UD;

“INTEGER"I, I, K, M, K1, K2

“FOR”I: = 1 “STEP” 1 “UNTIL"80“DO”

“BEGIN”
B:=AP:=0;,
K:=M:=0;

BP: =U(I)%20s
“FOR”]: = 1 “STER” 1 “UNTIL”39“DO”

“BEGIN”

Ki:=I+1],

Ka2:=1-1;

Ki: = “IF’K1>80“THEN"K1 - 80 \
“ELSE”K1;

K2: = “IF"K2> 0 “THEN"K2

“ELSE”K2 + 805

UD: =UK1) - UKz,
AP: =AP+HIUIxUD,
K:=K+ 1,

“IF” K=1
“THEN”“BEGIN”



M:i=M+1,
B: =B+ GICM) % UD;
BP: =BP + KICM1 % (UCK1) + UCK2))
“END”

“ELSE’K: = 0
“END?,

ViD: =B,
“UPCI: = AP,
VPCD): =BP
“END?,

V£ 022 =Vesod,

UPCo0); =UPC80)s

VPC0]; =VPL80)s

“END";

“PROCEDURE” PROPERTY;

“BEGIN”

“INIEGER”I, I

“REAL’R,S, T, U, CT, L, MU, GAM, CF,
“ARRAY”AI, BI(1:2];

S:=0;

“FOR”I: = 1 “STER” 1 “UNTIL"80“DO"
S: =S+ PSIECI);

“CO: =5/80;

R: =EXP(CO);

SE2CO: =R¥Rx% 4,

R:=RxA;

Ui=1,

“FOR"I: =1, 2 “DO”

“BEGIN”

U:=Ux%R;

S:=T:=0;,

“FOR"J: = 1 “STEP” 1 “UNTIL"80“DO”
“BEGIN”

“CT: =I%IxDy

§: =S+PSIE(J1%COS(CT);
"“T: =T +PSIECJI%SIN(CT)

“END";

ACI): =S%xU/404

BCI): =T U/40

“END",

XC:=B+Al(1)s

YC:=BI(1);
S:=Af2+ (AIC112-BIC142)/2+AIC2),

10
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T:=AIC1)%BIC1J+BIC2 )

L: = (St2+T12)%0.25;

MU: = - ARCTAN(T/S)s

ALPM: = -MU/2,

‘CLAI: =0.08 %PI%R,

GAM: = ALPM - ALPO;

CT: = ALPo+ MU,

CF: =1L12/Ry

XF:=XC-CF%COS(CD
YF:=YC+CF%SIN(CT);

‘CMF: = - 0.0004 % PI%L4t2 % SIN (2 ¥ GAM)
“END”,

“PROCEDURE"PRINT,

“BEGIN”

“INTEGER"I, ], K, K0,K1,K2,M2, N1, N2, N3, N4, L,
PUNCH(4);
“PRINT"//LSS44\COORDINATES©OF®THE®PROFILE/LaS\\.
“FOR"I: =1, 2 “DO"
“PRINT”//S11\X/S7\(Y)U/S3\(THETA) U/S5\ (Y)L/S3\(THETA)L\,
“PRINT”//L\\s

Ni1:=(N+ 5)“DIV” 5,

N2:=(N1+ 1)“DIV” 2,

M2:=N2% 5,

“FOR"[: = 1 “STEP” 1 “UNTIL"N2“DO”
“BEGIN”

“PRINT”//L\\s

Ko:=5%d-1),

4FOR"J: = 1 “STEP” 1 “UNTIL” 5 “DO”
“BEGIN” ‘

“PRINT”//L\\s

K:=Ko+JI-1,

Ki:=N-K;

K2:=N+K;

N3: =“IF’K + M2>N“THEN" 1 “ELSE” 2
“FOR”L: = 1 “STEP” 1 “UNTIL”N3“DO”
“BEGIN”

N4: =“IF"L = 1 “THEN” 0 “ELSE”"M2;

#15 ]/

B TR

“PRINT”SAMELINE, ALIGNED(5, 3), //L4\\,XCK+N4), YUCK + N4), THETACK1-N4)/KR, YLIK+

N4), THETACK2+ N4J/KR
“END”
“END”
“END”

“PRINT”//L5Ss\CENTRE®OF®THE®PROFILE:/S8\X =\, SAMELINE, ALIGNED(2, 2),XC, 1, /S2\Y

11



