Prepared by:
Prof. Ahmed Waleed Abdulrahman
Postgraduate Studies (Ph.D)
2022-2023




f N, S R et A, 3
< ,‘qt,,w.gep,, R g 3 ot )

Agalad) Y glaall o adling (ol M s g Jaladl) ¢
Gob O bl il alides (g ol A Ayl
< 9N et MR (¢ by 1) SN g g )Y ghat
Jsanll b oaelud Al g ol il dualdld) il Sliuall g
il 4S ) 3 gant Uad g g AnS at) ol jlsall e e
Jelatl) il gL 0 dua |, g 3LaiBY) JSAlL g Lgaas

G il (8 ASailSaal) iy B dlais ) g (Sl

) il JSd (527 g (Aas g (Al JSd Lehuudai g
dpdaly ) ol ¥ aalan AUl g £ )aY) g ST Cpaas
S il g £ 1Y) 1 an g8 sl Al ol DA (1
<ld Adayd) clial) 83 gill g Ciniall Al gl o ale
Aasaual) Al b g pall (gibaty ABdall



G bl A (308a5 LA e oy Al ilandail) (e 2ae Sl
ab ) il g ASlSaal) () gl

r i) Alaadly AN g (L3 jig 3 ghadld) Jgh) 1 Gundad
UAJSQ_\LLAS_\)JLU )S\ AV u\.Ln)u ‘m‘|00 UAS‘)JM\ML&M u)‘i\ JA\M‘JJJ.\Q

o2 £y AKAS) Ly ys\ Gkl A8l dgad) G e aaall bl 5 S slaal)

MY\MM\uu;}uad}jaji:ﬂ\d}bwdﬁcuﬁmﬂ\dmuj&\J@_a} 3 ghadll
Laay yi x 3 ghadll Jgha =dc yull Jaza

(el Jshally) 4o jumy g Sials Galdy oS Galiia 5o 'BJLSS‘ J sk

(sl 20 k) dde yamy g daa () (B Dl phadl) dae ga

L.\.\JJGAJ (WJ\M\)wdh)(w)\Xcﬂ\)aﬂ\ .JUA‘).\‘B)\G‘\J}.E;MUAJ
(mﬂ\x«hﬁ\)e;)\mwﬁ)\u

Bohall 8 (5 piuall 3l A ey 20aT sk ) (A oelaall Leakaly Al & ghadll aae
?MM‘}M&_!‘}M\JJGJA.\).USw)Mu\S‘J‘.ﬁ‘DJA‘jS\

ngmsj\ dc i &Jd.m.;c_ Js) j\ %40 ) dvuil) oda (a8l cd)Jm‘X\

.J.a.::omuj&dswd\)uﬂa‘)ﬂ&hsd&@y@)kucw}hé&ﬂ\;\ﬁ\e&m
Yl y Gali) A ae Ll olliy 138 56 5051 Jalsall JA5 Lin g ¢ 31 i dignay slac

M\;M\w‘)@\&u}uw\j\j&w\ S anll

-
]
"
<]




s/m6 /3 zle2 i 3 5+ Lo b gkl sk
s/m8 /4 zle2 Ol 23 55+ s b ghd Jeh
s/m6 /3 cle2 i 23 5 4 Lo gl Jsh
s/m6 <4 &/1,50 2 35+ B 5 ghad Jsh
s/m6 <3 &le2 i 33 5+ b ghd Jb
s/m7 <4 &le1,75 22 0 5 4 aa bghd ek

100 el Jalad A (pe (Saam 028 (8 Camaall paai s Waa yig 3 ghad JS o e iyl
1Y) Gadaill A (e b a5 Sas L skl o )0 gl g el (B aclud (Al 5 Jal g2l




M 100 (& obial a1 \Sbiay ol Gpilas
Sled) Adls J oo e 3 5hd 44 Janys (J5Y) elaadl Hlad) (0 3) 59,92
Glall dilis Jsh e 3 5ha 48 darys (AW elaxdl ) (e 3) $10,50
UJM@@‘@M\U\M\Q‘&‘Q\U&WJ\LF& d)\AUA
‘) paial) sl e Y)wuﬁgﬂ\j@ﬂ\ ;u\;]\@ Carall gaall CbuY)
G el s Al cildana YA (e shae IS e jull Janae 7 it Y
(t/d =V)
s/m10,08 Js¥) elanll ey Jana (58508
5/m9,52 Lf'a\ﬂ\ ¢ )=l 3\.9)...» d_‘uuj
ae o I dild) dedy JaneS slae JSU Sl 55ha Jsh 7 a0 Al
512,27 Js¥) elaall 5 sl J sl Jara () S celae S &) sladl
£/:2,08 GG elaall 3 ghod J gl Janajg






s/m9,70 =&/74,57 x #[:2,12 bs dc yull Jaxa 5S4

t /m100 =s/m9,70 <

Asad a3 8 1 LVl cid gl e 50,20 olbain 5l $10,30 =t 13
R ENY

Aan yall 5 oS oL A1) b ) gty 55 il plal) Sl e 3 5l
(el JSAL Al cpla Hl) ) gl o g je Glank g damial)
w)#‘;\j‘jw ) \EJJAQXLJJQSM \ajsl\g_\hgjmd..}su
&l ey ) (S 138 5 celardl Sy &l gladd o) pudall g S Y e
oSl die o) uhall g S Y




sGukal) 18 aladinl Ol
Y il elay) (add ) dalad) JSLEA (e 3aa) g Jia oDlel K3
Ll S 131 Ld oLty i) 5 ey sl e pually naall £10Y) il Clylladl)
058 O Sadl e A 5 B Ailaia 5 don ) g 5 Ay il g 53 elae
Sar em 100 shae Ao pu (8 sk e 430k 5 lag de jus clac GO 5a 400
el il oda e alaie YU ClalY) Calisal de pull iy ya e ddai o

: o a1l) Llaally AN g A8 jal) ABUal) () g3l D Gaska

won

i ) Alaally Aile g @l 5 58 (3318 3 gl

wa




IR W‘ﬂ’%% «»fmﬂt\w ',fw AR,
RN e T B NS R, X LATHER R o

s

e gl) il i (2 (5 gl a3l plaAIlg (ke

m20 o m10 dilud ey (<3 e (=S, e

(3.8 5,5) ddluwall il Haall 2ae a1V

(53) Adlsall 3gd (o 3 sy Ll

e Gl aae dad PR e 4 padl) 32 uld L5 EG
L)

%100 Jiw 25/31,83 =3+5,5

%110 & Sl 1 ) shas o)) 3 5

sadll oda (I Jsaslly IS5 /32 = %110 x 1,83
Al s o VUl L (e el e i




(Crltlcal speed) ‘hﬁi‘ de yull 2 ggda 5 (Guaka

Adxinl (599 L2 ) aiu¥l 4Say e W de ju el da all de Sl
A Agiall J g ) (5539 gl

(1dt- ,dt) + (4d —od) = 2 allde sull s allae Hull o8
b o s Galal) Jantll gl il 8 aaiid L3 e jd) s il
1 (Lo Al 48 528 Lo (S0 Jay 3 ) nan) (S
aalunl




250 ¢(s/m 1,37 42w Jaray) €291 54 4alis M400 )5 ¢531 52 zlawd M50 (o) S
flidl 13g) alall Joaill oy yail Lgadiiinad 5 dajall de )
(pdt- ,dt)+(4d —,d)=CS
(315s-291s) + (50 m—-m400 ) =
s/1.35m =260 +350=
ot LSy ) sed) il el wasil 4 gl €S plasiud (Say
¢296.3 =1,35 + 400
W Gkl 5 4 sl e JB) (5580 30l (5) aladdnl (S sCS e %100 325 (428:4,56,3) !
Ll okl &




<l g

¥$ 6,70 (< m 50 uaS,y ¢s 52 (w2 m 400 =Sy, U

Gahgd A m 1000 Ablse phady (a2 - 4 — Alu) 38 ¥ O
54,3 (e m 30 Al iy g cs 240 (a2 81kl bl g







