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. FUTENTIAL. FHLOW

FLOW RAST A SLGHILY CAMBEED ACFOIL

THIN AlRFoIL.  THEORY

GEVERAML. COrmMENTS

WE NOTE ToAT RIE RIVSICHL. DIFFEENCE BETWEEN FOW W& A
CHMNOER Wt FILUTE CIRCULATION T'  AND FLOow OVER A
CYRNDER Wit ZERO R cuLamioN (T'=0) 15 TuE APDED

CONSTART VELOCITY COMPINENT —THAT IS PEOAORTIONAL TD THE
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THARE IS OBVIOUSLY AN INCBEASE W VELOUTY ON THE URPER SUGFACE
Ao A DECREASE N VELOOTY ON THE LOWER SUFAGE OF THE
CYINDER  COBRESPoNDING TO T =77 . THE AESSUZE oM THESE
SURFACES  OF THE C/LINDER wWiILL BE LOWER AND HIGHER.
CESPECTIVELY | TWAN  RIFIE VALUES FPR THE GASE 9F ND
RotAriod | T'= O, _

THE VORTEX FRODOES  Axl ADDmoNAL
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WE SHALL BXRD THis poiddr VOGrEX MODEL TO A VOETEX SHERT
IN ORDER <TD ANALYZE FLOA) FPAST AN AWl .
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)(C. TIHCKNESS FUNCTION

THE CGHORD AMME 1S DEFINERD AS THE STRAt4HT LINE Cﬂﬂ/ﬂmﬁfé
THE L[EADWG  AND TRAILINGE EDEES. _ -

THE GEOMETELC anlqle &F ATTACK 15 THE ANQLE BETWER] THE .
BORD LINE AD TUE DIFECTION oF THE UNDISTURBED ' (FREE STREAM
Fon

THE- LOVS OF 7HE FOINTS MIDWHY BETWER YHE UPPER SURFACE
MO  THE LoWER, SURMACE | A4S LEASURED PERPENDICULAR 7D

THE  CWBRO  LINF . DEFINES THE MEAN CAMBER LINE (MCL)

Cide IS THE MAUMUM THHOGUESS OF THE Algfoil AS MEASUCED
PERPENDIcULR T0 THE GHoED L.

Yo (D BHE MANMUM MEAN CAMBERZ REFECENCED TD THE
CMORD MAIE

Xe 15 TUE rocATIN) OF Y. AFT THE LEADING EPGE A#S
MEASUIED  Alonil, THE CHOED EWE.

IN THIN AIRFUIL. THEDRY , THE Agroll. is
REIACED BY /1S MEAN CAMBEE MNE.
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THE THIN ARFEIL MEDEL EFEHAGCES THE 480, BY NS mMEAN CAMEBER

MUE WHCH W sl 1S EEAESENTED BY A VOETEX SHEST
CONSISTING  OF A QUTINVOLS —DISTRUBUTION 0F For VORTICES, W(x) .

RS MODEL (S CoNSTEAWED BY THE USUAL BouND4ARY ol DITVONS |

/o UkiremM st , U, 4o WouCeD  fron FIELD DUE TD THE.
VIRTEX SHEPT MUST SATISFY  CONTINUITY AND IRROTATIONALITY.
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4, VORTEX SHEET (DREESPINDS TD A STEEAULILE 3 HENCE,

THE NorAl COMPONENTS  OF VELOCITY MUST TOTAL TO ZEROD.

WE NOW WL PUT QIR  MEDEL T0GETWER |, ONE. COMPONENT™ AT A4 TIME
WTIL WE HAVE THE COMPETE PUZILE /PICTUZE .

CONSTRUCTION  OF THE THiIN AulCFOIL. THEDRY — MODEL

CONIIDER i SiiguilY CAMBERED MERFOI- AT A SMALL ANGLE oF
ATTACK @R INCIDENCE.

THE CHALEKGE (S TO TEBdUIWE K(%) N

TE2US OF THE GEOMETRIC PROPERTIES OF
THE Al2Foll AP THEN TD COMPUTE “THE
PRESSURE. DISTRIBOTION . DNCE THE
PRESSURE DISTRABUTION 1D KNOWN , THE

LFT 4D MoMEJIT DISTRIBUTIOV S ARE
CALCULATED DVRECTLY,




NOW  X(X) 1S DIsTRIBUTED AMONG THE CHORD LINE AND 40T
THE MEAN CAMBEL KNAE.
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THELEFRRE THE SIOPE OF THE MEAN CAMBER AWE (MCL) pR THAT
OF THE RESULTING FLOW AT THE PoINT P' BELATIVE T0 THE
X~ AXS 1S
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WE NOW RELATE U 10 X(X) . ACORDING 0 THE BIOT- SAALT
LA A ORTEX TELEMENT AT HE Por T wdycEs A FED
AT THE panT P G BY
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HENCE , TUE NET I/JDUCED VELOCTTY AT THE PoINT P! pur o
THE DISTRABUTION) OF- ¥ix) 15

COMBINING EQNS (A AND (B) , wE HAVE'
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NOTE, (d@ /dx)hfa =0 DEFINES A SYMMETEIC ikFOIL .
P

A Gao APEIXIVATION For ¥(%) 1S onE THAT  INVOLVES THE
SHAPE of THE M., AdGLE oOF ATIACK , AND IS FINITE
EVERYWHEGE (N CLUDING 7HWE oINT AT THE LEQ'D/% EPLE.

EQURTION (C) 1S THE MASTER EQUATION OF TN AEFD -
THEDR .

TO SoLVE EQN Q) wE quzooucs THE Fouawn§
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KE  AE ASSURED THAT THE ABOVE FEQEESScon SATISFIES
THE [UTTA ConDITION AT THE TRAILING EDGE,
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o THE AELODYNAMIC CEMTEE |3 O.Z5 C AFT
THE LEADM/@ EDGE , AT THE HJUATER.
CHORD  pojuT



