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CONFURMAL _TEANSFoem ATioN

A CONFORMAL. TRANSFORMATION  CoNSisTs oF  MAPPIKG, A

CEGQo  oF o PLAJE ON ANDTHER ALAME. 1) SUGH
A MAWIEZ. THAT THE TETAILED SHAPE OF
INFINITESIAMAL. EBEWEMBERES OF ABBA ARE NOT CHANGFD.

RECALL TpAT EQUIPPTEITIAL LIVES  AUD JTREAMILIES
INTECEECT AT EIGHT ANGES , THUS DVIOIJ4 THE LW
HELD IND A NUMBRER oF RECIANAGES.

SINCE
wy=f2) , £=x+ Cy
Ww, =¢(S), S =5 +in

BERRESEIT TW0 DIFFECEIT FOAN PLPATTERNS. NOIK IF WE

CONS IDER, _
W) = fZ) =y, = §ls)

f2) = g(8)

THEN THE EQUIPOTENTIAL LINES AJD  STREAMLIILS ) EiTHER
ALAVE  DNVIBE THE FLANE [NTD EECTAIGLES . THESE.

RECTANGLES AE  SIMILAR Ar czafzzfspau omlg PO /4]
[BO7H %Es

THE  EQUATION
f12)=8(S)

KEESETS, THE CONFoRMAL. TRANSFORMATION  FoM THE
Z-PLANE TD THE S- PLAKE,  OR THE COAVERSE.. KIE SHALL
ASSUME  THE FLOV N THE Z-FPLAdE , F@D, 1S knowpN
AND THE CORRESPoMDIAG  FLOW 4(8) IN THe _§'-- PIANE 1S
DESIEED, TO QU THE ROW KNOWN onN THE F-~PAWNE

ONT THE S-FANE | IT IS FEQUILED TD SowVE THE
CoNFoRMAL %F@EMMUQ 0K § VIZE.

5 = hig)
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TUE VELOCIMES ARE EEIATED THEROUGH THE TRANSFRDRMATION

aw .
2 - -
A2 S s
dw  dw _{/__x_’-‘
aq AZ 4G

EXaMPLeE  AROBLEM

CONS(DER, THE FOLLOWING  TRANSFIRM ATION

W o=Uplz+z) = UeS

CIRCOLAR. CYLIKIDERR UNIFORM  FLOW  parALLE/
Z- PLANE T £-ANS
S- ~ PlAsJE.

CORKESFONOING  POINTS  oF BovH PLANES Ace COBIATED koM
THE  BELATION -
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ARl TEeMS DEFINITIONS

MEAN
CAHBER. LINE (MCL)

THIKNESS

A = ANGE OoF ATTAUS

CAMBEL UM
S THE. MNIMUM  DISTANCE THE MEAR

. CAMBEL. I
CUHoRD " LINE

IS DISPLACED ABNE /[ FROM THE

/13
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TEANSFIR-MATION OF A QRCLE INTD A wivhy <Seciion) (/F/ﬂ@/z,)

A CRCLE CAN BE TRANSORMED INTD A  SHAFE BESUSB LING

THAT oF A wwlG SECTION BY THE SUBSTITUTICN OF THE
VAL ABLE.

aZ
S =Z o+ Z

INTD THE EXFrEsscon K THE RO ABOUT A GRCULATT
CHPMNOER  HAVING A RADIUS SLIGHTLY LARGER. THAK Q..
A0 SO0 AACED THAT THE CRCUMFERENCE PASSES
THROUGH " <7#HIE OINT X = Q.. IF IN ADDITION, THE CENTER
OF THE [ARGER CYIAIOER (S FZACE'D ON THE X—Ax!S,

THE TEANSFPORMED CcURVE- WiLL EE TédAT M A JYMM&W/ cA{_
Aol f




/S
EX4p oL E

LET THE CENTER OF THE LABGER, CYINDER BE RACGED AT THE
FOdT x=- € WHERE €& (3 A REAL, PRSITnE, SMALL

QUM TTY. THE EBADIWS OF THE LABGER CYNNDER 1S A+E.

ZE EQUATON g FLOW ABOUT A CYAKIDAR. s CIRCULATION

CIRCULAR  CoH bt D2  WTH THE FLOW AT INFINITY N CAINED
AT AN ANQLE «, T°O THE X— Axs S FOUND: BY
SUBSTITUTING  THE BRACESS 10

& = (2¥—4 &) e;bo(o

i ~ ¢d, < olo — o
w=Un| (Z+e)e (27€) e ]_}_L'ﬂ/&n (Z16) e

SUBSTITUTING THE - TRANSEOEMUATION EGYAT7ION

0.2
3 = F A —
| Z
INTD THE ABOGE EQUATZON YIEIDS THE DESIED FALwow ABod7
AN ABFOLL §  Bur THS WOoULD BE A CoMPLICATED EXPEESSION.

A SIMAE METHOD OF OBTAING THE fAuwereil SHAPE IS 70 SELECT
VALUES pF Z ©coBl2ESPoOI]G TO POINNS OAN THE (ArRGEL.
OV IUIOER.  AND THEN USE THE TEANSFORMATION EQJ)A770N
1D AND  CoERESPONDING  POINTS 11 THE S —AANE.
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THE vELocTY AT ANY POINT ON THE widg SECTION pR
AMRFOIL |5  coMPUTER AS FOLLOWS |

dw _dw 4% _ ~do  @tede oo T z*
d3 ~ dz & [Léb (2+€)* )+ 2 (2+€) ] C Z2ar )

FRom THe ExPeEssion e QY. ABNE | wiE VeLpety AT

b4
THE Potiir ¥ = a IS /A’FINlT UNLESS THE FIRST
PACTOR IS ZERO. THE PoiNT 2 7 S THE 72411_14\]6(

EDCE oF THE AEFDIL-. THE OTTA CONDITION STATES)
THAT THE VMLUE OF THE CQRCOMLAAEN T, IS SUCH THAT

THE FAIRST F'ACTOE EQOUVALS 1D £ERQ. TS CoNOD|TIoN]
ENSORE s 3SMoote ROK AT RIE TRAILING EDGE , =,

HEN CE .

. 2 T
Ul [E_‘CO(O-—- éff_f_g_ g_cdo]—f—é' - ™

OK

THE LEADING EDGE OF THE AEFOIL (DEEESPONOS TD THE

aZ.

a1+ 26

S = —a-z6& —



NOTE THAT THE TEAILAJG EDGE oF THE AlerorL
COBRESPOWINS TD THE RAO/AT

< =2a
HENCE THE ARFDI. CHoRD 1S 44
ASO, RECALL THAT THE LIFT S GNEN BY THE
EXACESSrond
L. = IOU"“ Ik
HENCE-

&
Cg= 2 (|+ > ) Sinel,

1"y



HAEELS (L&

FLOW PAST A Joukowsk| Alrroil WITH
ANGLE OF ATTACK < D CIRC w7l T =K.

TIHS TRANSFORMMTION YIELDS THE PATTERN OF AW/
FAST 4 CECULAL. EYLINDEZ &~ RADILS A

AT THE ORUGIN OF THE Z-~PLANE, WiTH “4n) |
ANT! CLOCEWSE  CUECULATION, K. g

L) Z-AANE TD 2, PLANE. 1 2 Z-aune
f'z — ‘:'.2/ C‘-C‘U{

THS TEINSFORVIATION ROTATES THE S ‘&
PATTELN THEOVGH THE ANGIE |, —X . ; Xo

ZZ'Z) Z_Z."PLA?‘IE TO gs—F;ZA‘ME
=3

2'5':" Z5 t+ mee

THIS TEANSFoRMATIoN EEVIOVES
CTHE Q- CICGEFE A DLSTHNCE hi

2o % ORIGIN N THE
DIPECT? S
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