Summary

This thesis describes the research work performed in
devising a method ftor use as an everyday design tool ftaor
analyzing subecritical tlows over guperscnic wings . In doing
g0 , & higher order panel method model is adopted . This
approach hasa been hecemsary in arder to overcome the
sengitivity problems of supersonic tlows tao numerical
solutions .

Hewever , the model suggested in this thesis is intended
to analyze arbitrary bodies . This i=s made clear encugh in
chapter two by suggesting both of source and doublet analysis
. However , the method has been veritied by analyzing an
arbitrary thin superscnic wing model . This has required
doublet analysis only

The method is intended to be numerically stable and
eCOnoml o in terms of computational time i The first
reguirement is satistied , mainly , by the choice of higher
order pansl method while computational Lime savings are
achieved in many ways througheut the analysis . For example ,
the wuse ol vector algebra anaelysis , the special way the
intfluence Lests are designed , the success in computing the

Iaerodynamic intluencs coetftficients in lacal coocrdinates
gsystem ...etc

4 new approach for the application of the Hutta
condition has been developed for the #irat time . This is
achieved by describing a continuous doublet distribution over
the entire surface that is forced to have zerc locading at the
trailing edge, then the Kutta condition is automatically
satistied by assuming =zero wake loading as &a reascnable
approximation .

A computer program has been successtully developed ( in
Fortran 77 ) in order te execute all the reguired numerical
calculatians ftor the aserodynamic characteristics of a thin
supersonic wing . The results are presented in graphical forms
y and in tact , they compare very well with other published

data obtained form other sources .

II

PDF Created with pdfFactory trial version www.pdifactory.com



http://www.pdffactory.com

P | S . |

2‘1_-_|.|_.4-.-Faq_ll T T W | Beml Bb e At PSS ML W ST | & A8 Cafiacbty

FRCECTEW S| R LR R S | R R R B R apal i d B b3

s gt sais ] St e Ao Saan® Al LS Lgal aacial SSag sy R
I el ybll ai& . coatw | fg haall Ioad B asbal ol ef—as
prdiaa 48 lunad | i a8 ge geadi 4l (Higher order panel method |

s L E-_a_'._ll It s el sus HliaK g g o5an B iy Seve L H_’,I_‘:J;u.ll A& A
v e e | 13-9—"‘ i d_:!._l;-_l

adla o4l 2ad B op i Badl sl adl g hy sl ol PR T TS | [p—

P e - e S L R B aal asetual SySen s D atey Al P =z !
d¥es  gya sad 1 L xA mans | arbitrary ) sl g 450 ol o plasd
Source and ] B Aol A | P C—e B e b raadl Pl gl
b dgAsaldl | am am3 g il L Sal gpa aSTm 0l sl ogeg ¢ 1A,  doublet

B T R e L B B B T o e s

Jedasa ! Lan i gl S (Jpagadl bad soaabBe 21 Al A e

ol hcas s b i@ paun B p Il adh 89 Loafl | phttees oS g ]
cra g ed 1 opalletiadt galacs e | Ugmputer time | o geladd! oabg clilgous
et b gl e Latay | Higher order approach ! ! b o M=

N | N S N e L e | R e B ] I T S T
Bt L | st LA B R | L L obedmlia b g edina 1 N R |

Apaloaibd 1 aB bl |l g8 a1 JLtus RS I S U IR LR R B R
P P e B ax Bl Al - | L LY R ] ;'_.,_-" € salnn ! |

| aB P R T A Supersonic i1nfluence test | k=l
I Al | apmiell Spealaiog d s 333 1 ailealaa ] pbos s F L - .

R e T T e I L R R

S At etliag WY N LU o ) Ak 1y Eeal ey al ac | AL
B e R e e e
Coldndesery (PRl sblna A A 2B el B o e e

§ pl as el o Aea
o s Sl L N S a1 L T o, S Lygud b8 e g agaal oo
Sopm R AMANa Al sl ARy ey arguacm I mbbomciobe ol s Sl iTen s

a L o i



http://www.pdffactory.com

