YIS,
65908 g cliadiat i gle &yl g

(o0 5 530)

(oS OHuaiio 59
(5555 g iyt i y15')

L&ﬂ',b wﬂ@ﬁ:ﬁj

i3 gl (63 ydalh a1 e (g1 9ud duala Gaaads g o g aiiin diguas

AY/¥/4 t_}_j-d jJ‘jL‘;ﬂijﬁ:ﬁ ‘?3.1.: C.!Jl;,j




easy)l gaayll abl ey

Laadl g (coign A (15 1559 5 iyl ouilid 1) (oSS SN 0 399 (i 3 4ol 33

Sailss cudnos tdiaas a3 § o35 00 g 5
|LJ_;_IJSJ_',LJ_}$£._1AI.1_L_'I1J:|HHGLA#_}LH;US.L:I_HJi?rL_LAUHHJJ#TIhaﬂﬁ L&I}A#ﬂ.ﬂlﬁ-ﬂm\’
-_,I__I-Ln-i-l.iu.u-.'l;lui-t

(5559 3 ) Lo )15) oSS DMaand 20 5 9

OWcad 5 5 58 00t (5Tl usn Gl AYE/AE ) pe tiula Santy e g aesTitia a8 el shasaelin e s
S gl ph e oph | Lallan it 400 (1580 g a0yl el )5) (olaoS |
G (el el ey 0 5 Ll g | i Gty (5559 g b pmbig18) (oS SR 65 50 50 (508000 a4l sl oalo |
il 2 pa ¥l 3Y il ) o) Slead it 48 5588 e S5 se] cila e p Lalsls |
ad g oo s 3lal 50 5 clBias asle il LB ) aS e b sel il e g LealSasly (LB |
hoss Sl ol 5 wipt e el 50108 Gl g sl 5 @lBaaT le 2505y e o3kl L S Slaie (0 |
s e B gal 58
iy pla o Saalins gl eledul S L Lailn sipe 08 (5899 5 ) b)) et DM 65 90 o el oM 03 Lo
Bt s iy S Sla ATTEIR £ pe AT S adda G peas plad i o[RS Sl Saaliin ol ea (gla a5l )
s lend uaiga (S g 3lioe Saalin oler e il (S gla (Sl gl Qletl S L Ladl e pigs 05
Gl Ol 3148 Slgatils (sl 5 0 L (s VEINVE Fose 7o dida o g Ll g (5,380 VEIANE 2500 To0 ala
azead |l 5¥ ol gt o olESENs bl g aay
elead bar bomd a0 Ltd g udips a5h ) (508 g adyl b 1) haol DM 5 g0 said (2 55000 o 6l W ool
gt e pYGL Mo B el i be 5 LalSails aeal (glon ugsn Jeabpms 5 (o0 Jslas B
(S ey el e pand 50 B g (8300l (e (sl AVIE/AE 5s dalas fpaalyy peuy deaiiin §julia sl

adlpr cusiga a5 (50009 g 0yl el ) Shaald DMaasd 5 50 0k |

§ o 31 A4S Lad 1 ad s iy (509 3 iyl ol 1) (oS3 OMetad 0 5 g 0l (5 805 pra s el pa

.J:u.u_,;:a:lj.u&_lﬂ.‘lﬂ_ﬁc_‘a:i_;nﬂ||._|.,.13..I|ama%uﬁﬁj}niﬁﬂhﬁuuﬁL‘Juﬁih‘.jﬁ#mﬁ.ﬁ&ndﬁ:ﬁ

ol (5 8350 s il 5T 31 s g Sl 2l el LG Jles i Sise 4 cas gl ey 51 dalli e ol Y
e e







Jsl Jas

:TlSL_J




f“"-"'"“ o=l dillr,.uu

Laslga cwdige (luesS OMuazs 6590 S lasin

ielae B g caslin (550 by payl 3l aas 1 s a5 4 Olex Sa Calise pale 0338l 3, 9w A
Slglian aslinal 5 oslings L2 Gp 2l o g0 L amio g el 00,8 s i b Kialea g
23 9 diged &i'lg o paie Auiler e lmaly gl e Lslsiye LR il ol sla g i g L!-"'L"“"1 Iy S

.JLE.I‘IGB-J’;SC&HBUEHMJJ Ulgs ga 3gzaa bl 5 15l 5 ealinal g oilin 550 4l L s

nsabassl Argi pa B Uyl Jlo i sla aali e o agp 4 g ol LB (550 o s wlisales Lo jeld s
Obled pupas 45 07 cute gults oF ol 458 8 2jgun oo Cilise sla iRy s s BB slacs a8 le
W [PIR VR WSRO I PR A | slo dlo o a5 sy (o0 sl ipliz g pos deliy o oo s 4 Lo 5 0us
23 i oKas Sl Jlasl a2 5358 O Jsl &y el adss ssline & sz sbul G ssl Lol asle e

2,8 dalesd o 1) wlKhe cas Gl o (s il Ll o sl

A a3 U3l wTewl ool CNE (SWlg Alaal jl a5 Sl 355 5 UMiiul (g 4 o o 5 i Syl Ju3 5 Ogu

ald )l aalazaly | Lsls L_;Lt_j)-n PENE T LT é:a.. u__I;J:‘JL- SE] ..J"‘-?.B"’T J=~|."-r_-| G 5 35 s Calidims ol 4y .1

.J{Lﬂ.‘!"_’d‘l__.‘[ﬂr_:“)d:jﬁ:qﬂ

P
i.
.#ﬁrjﬂguuﬁ)gm?s!)jq_@w,Jhu .u;.!.:..:‘-@Jlﬂhdﬁ,ubﬁg&@bpwwjgﬁuﬁ

| 3 o 6 AL A placil s (sla aaliy et s ety Slu e b g iige y B sla pal dis) o elisl
o hia |y cdbpe b s g e5pai (5555 5 b)) elilsl ablia) Lablgn itign i o uans degaims il
3 i 551pe s lind ST 2 g s o sl L] o galkiily cals 5l anals cules
s Mpns 42T gl g ple 5l b g Wl 4 ol il e Lpallials b LT e BLay g s s dawgs
ablio 53 0T By 3 55,0 30l L5 45 elf Dby oo 53 (slasaml Wl o ol )5, o5 2l
ke 0 S0 Bk ol s Slidy cldS Sl 4 Sl 4 aaie 51 s Geee Slatel 5 L bS Slicd sag Calika

patls 5558 5 pgle Lo cpals clle ) uall 15 4a S gl eanl s 4T sl 4 skes g

¥ Ul was Lablaa owdige (5,805 suomes 5 Al bl 0,95 6 K050 0590 5T 5l ail oy 4xy b
Lng ._.'L._n_w))_ii.'l 4y l._j)j‘_.-l-lﬂ Llh-:fjg_"l M] L'g".t:.'ljl.' 'i-':;"':' a3 Ijnl_'l.:.*,..l r?Ll: U,ﬁ' 28 Jduay ,f._hh n._j',.b }l’ L-.url Ga:a:if

i S plys 5 Ly S35 U5 353 s p 3030 13 pine Slealisls )5 (253aT 4T ad Sl el plos




Sl 3 by S sle Cind abi U el sud i sl e cled 4 Jeritie IS 43 Camian opl 4o 45
Sy g3 el Loy jmee slgaliils o bt sla g b aslie 3 Uls e 53 5 A3l pdS cantes 3L
et i 15 e Blhal sl 355 L8 ela sy boangles s ol (55839 2l billE (la o9 aSl azily
s gl £ el e Geabliee (sl ai b 5l gl oa 2 anals elal fuman 5 san] slen i b owlen b asl
el 5 5,0 SSE gy (LealS SMland ghiis )3 a5 et 3 it LS ela a9 b ojes ol (sl

1_~.ij Lt {h_mf)j: L':jlu.i_’:}-:...'ll.:l |_§.L'L..'|F’: du}i.:: ;__Sln.lmll; P LI LS):"':H:'. u!l.inﬂ] 'Ij" 4y .1....'.;'-..1 = Ja:.i)[

crabae Casd bl u‘_...-ul.l..bjlf S o83 Lasdlgs U-—J'.‘-"K'T il BRPTN L sl doliy i fadies 4z gase ol
o] LT, e ST R R 1L | SRR e T B o JoTs Mg s Soalinsio o Fui gl Saliyng T

Al a2l 5 o gl el sl S0 alo Kaaliing T

U.Is)f)l;u_‘nLn Lg)_f.: iy sl u_u[‘....‘.ul.i' wcla s ga LJ.ALu.n L.n-sba L haga ﬂLLL_.UL:uii R S Ml.'rl_,.f 4&{1;:)}:.:
QT_:.J TS sl ﬂl}_l.ﬂ:.;,:-l’.ﬂ;.‘}jlu;nujl 8 .j)‘:.._ﬂ..uj CHEN (50 d-..u'..'-_,.g u-jl"'_' ,_5|,1?.L wagens 5l 090 dsli LHJT

ol 835 (551353 dals T

L..I-L:'g—.!).ﬂ QL&'A‘UL_H!'MJ}_A;J L_S‘.Jf_'l-g.l.p:ul Lj.ul-n.;ul.fdn-l_bs.l;ﬂ uuj)."ld—:ﬁ.im}_—: ,;‘_sh ‘\.lL.I).!).}

I_'-u-ul B ﬁl)] LP""'_-I"".! ‘J.‘J.‘h J.n..ulJr quu)ff




Ayl | il 55 0590 — A
BB g ds pai -

ool ol 10,90 Cal ol e (00l gl g (oDjgel (slwoyg0 (S adl bl 15 6 00
Laslgn  cwaipe plaasce wledlll pulibdl cys JBdss aly 5 sBilell (ga0)15 (e 0o ug,e
oo aid; onl 2 Jlo phej 0 SiSS slape o amil angl 5 50 Sy SIS di) oS Wil e
swojop sl p o)lls g 2l Suz )Y U Lo A ol gl 8 Eeu s ] as 5] e eal 2
o car 5 Sl 050 ol Sasgel fils L il abgrpe bF dte) 3 cmass
il Lls |y aigd o dxla ..'.:‘l bogsas > aia; nas !, Ll
Sl 1 el Sl JKie 090 o
i_-tl-'-aﬂsﬁ.i 2
Swpals ¥
alam ele a5l Y
=55 jlan Sl F
had mange D

.:.J!E,BLJ \_.3')5:...‘-‘1 .;

stblgi g i -

pie olatles glazyle 3 09, oo jllnil Lasles g o)l bn)lS 050 (0Lanali? 16 )
S (g Sy daogyp 2l g 20k cale slo g, a5 5 LA ed g ails g L A& 528
aled Ll g (2lile CokeS (0 s g 1) aildBlgn gloojyy g S, dpal g (ks 2emse

5-?-&-';1'-;' oy dulyl Y



loend) b g Silsle i IS o 8asgal 1l G 51 9 69909 el Gesle 318590 Gl Gligamails
g on Sl dad e
plidi J5o2 g o590  Jobo - F
dellae 5555 cul pladl s S 2Slaz g Jilas ol JLo Y o0jps ool plat sl p Y 2o ol
5 sanr g ol e 4l 5l ganly Gl (el pll b e a8} (iS5 il
Ceele V8 ook amly SOy Dot g ol in VP e ge le gt e )] Jlead B oja dalislil
el 22l ¥V lac o
R 9 gy slaasly Sluai -0
il ) Tt 9=ty TV 0490 cal (Sh g9 (om0 slaazly alas
alg VY bl pmass ugpn -
aalg V¥ sglisl ey -
Axly Tigeliod g 9 jle -
Al #oaaelinLl -
(axly 92) Hliom
coole Tz 3l ealin b allis SO dgd ( panasd 4, 4 by e Slegudgae a5l s Gdod g aslll.
wl gty by b b dde o o] Clllae gl g ayaz il o5 5
aabipbly
il g i s &) L by s g s 2l oo g0 Jals
sl dly B s ] il IS 0 yg0 53 dalibly slaasly alaas -l

.J.‘l; u._;:uu D_de 1_11 Ij—*ljﬁ.g_l ,:_gla..ﬁ_‘a-ls, e Lﬁl..'!-.:h- u..'l_lkjﬁ Jl s .Ju!j_?ﬁa L.L-au_l.ul.l Ej.-ﬂﬂ.l ~aat




Pl 38 5 (il 5 et pa7 4l Jlo 4 b (5 ol i pn Jilis 6T fo sl aubinlily (slazal, sl -
AL olSsils
iyl ol sl 6550 50 oy gleasly asl ogmi - F

Sl e Jshiz b p g 5 loans Billas sl wd | ls IS 608 gl s classly s
ably sy el sl cilndes ele, o8 ehiaid
opd S Sl il e g tils cabogsye 0,8 g Ladal, ol dnl S g0 aad ] wlis 5 0y 5
walad 33l a5 e glmans ) ol b Ladle wazgs gla gol 5 Lo AT
e plil (Bg) Jgol 5 s0g dlew IS ugyo o aiilen (anly T) Gfiod (s, L jlias s Y
b galas @bl gl pamtily o ganailg sloul oo ol ) Gus 0l aal 05 abegs e Sl BEW
b e G By b Ll g uliss S
G0 090 -
B g iy pai -

leel @ a5 ol aiey opl o B8l Leasd alafe WL Ladles  oige (o555 0590
&85 5% gl g psle cilima (gladiea; 13 5yal b S Cd ool i con T il 5 bl e S e
3 jsel lacollad 5l Sinlen (glacgaze o) oyl Mil fae B slajie (5,28 5 508 clajld
Aolce i sl l S L lags
Seabizagpl )
o gl
ojlw ¥

Jrajle g Salns ¥

olas 0




nJ’:E.aLu Lg_,gt.‘-é F

L o GRS syl B fadpe il 4 5255 sy ale clacilad kol g
ol 3l Jlsan 5 llogls SeMlel (gl il 2Ly oy aley (5gel 5 ol g0 ol il
bl r ez cilial | Jpa
cdige 3l el 4y S 3 eale BT ol ablo] s Lailan g 5258 0,00 ) i
el 1y 85l 10w b G i WLailga
aoey 0l )0 Ssalei sl 288 g sEw bt glahs, b gas sl -
S92 g Gladns s el e pains @y olius -
S glajm AT g Sty SaS g iod e sloana) o sly -
rathiypl g ol g culas clialusijaalip g Budon  pelad gzeen sl iz b G il Ll -
e sladina) (S 3 analr cale oISl 50ptS g ale Bl by Judod g ajed
Lailn
wliled g A Y
2! g ale loaily 0 5T &4 SLA e &5 5y, WSl 25 658 uamalli i
S5 B9y (Sipde g gatite ool ey K sl s Tk e 12 45 (08laa 3 w095 4 by aais
§ Aot woelie Jo ol) (g g Disal ) 0s3 Leass lies claajael §f eslizul L asil el
2 o 0y ol Deanall £ el Kis sy sl )l gl 4o daals o 3 gl LS
aolall a5 L3l e (eaSS Sty et (slaoyge poazailyi Ladlgs (pasiige o g LaolSials

ALl 25 (g e A g8 g ol s ple fhad g ple 0 )0 09 e Tl




9ild hpdy lanl Y
i 25 2 4 6553 055 4 Olelbogla 555 Lailgs
e Sjgel 43959 gages baulys rals -l
Solis b Slis ol 4 jse cans a5 Gl 558 b a5 e S a0 23l -0
3l oy (S5 el 5 Oleys Sl
A 3 j0e 0, & 335 gl oale S Mo 2
RES ERC TR eI R R
pldi J5b g 0592 Jobo —F
5 3959 0970 b2l a (Ulor) 21995) (22055 g (Bjgal alye 53 (gl Lidlyn cuiige (65250 0590
ol (5 755 0598 adippn] pilhe 050 Jsb Al g Jlao 5 il pe 2 ails
B g S slauly dlusi -2
u_.‘,‘;j,.gi dle o Y-8
Sloo 8 ugpd 5l omyd dxly VA LT (il 08 Ladles pidiqe (525 0593 risgel alope
w5 bzl () il I glaiia j3 0a 0 AT LE (slaaxly g oogdhe) LaSS Dliand
S g o gy plaeas B e Bib o (aleasly oo s sl dl e SLL o ke il
b (eySs s st olid I5) LS5 Sdland grhas 13 1) (g wiond 0238 0l ot IS 090 5
talad 3o 5 (lies (o8 9 e Sy Lol i) S
sy VY J5las < Lol diej 5 o9y (glansrly Egome
aoly o F Jilis g8 aniey 0 ey sleizly gac

aslg YY=AA Pl g 282 alade (5 s sleisly foame

Ve



aals leal -Y-4

5o e oY il suil 08 codigs L1 395 2jgel Al e ugs amly VY JBlas a8 Sbgaeils
il b 2 Sppon pajl oal wulad T8 00,5 0 155 5 g dalipm] Al o gl e
salad S5 (1 o g pa lgs ASMe sabils g and 1T
Al y1gud dlo o -T2

J5 S a8 e P oy (g5 Wl g 50 g e ipdy pulr Gyl 3 85 lpmtils
YF G AR o &5 35 ol o JaEns s5pp ooy pliay by ugar alope 5o gomiils a5 laosls
Aoy g g slaaaly greme Jlo o g0 wleige pliced | o1 doly F e j0 45 ddlioe 02y
Al aF asly YF 3 ol gactils
EPAT 0330 33 w0 slaasly Al ogmi -F

5 pladl g et wil 5550 093 )L ugys eime 3 e g el ey 0 Ao
2 (ErSs 5 a8 Wb )5) Lailes wicge (LeaSS SDleans 000 (glp 2D ] egye G 1
g 31 Al ga (5753 030 (ugd sgmtils AalF
oo 3l azilgs e widi)| et 5 0550 Disae (g5l glaasly T L N e S ST I e S E LR
A5 dsly il o355 1, amly o W3 4SSl b pday s GulF (slp oud il (g sl glasly 5 S
1y s ys g3 ATl Wl e gamlils calogiye 09,5 g Lazaly SL anli Sijge 30 5550 0yy0 4o ¥
e 3l dag e slaacdy plo b 5 Ladls oige sla il ulo
(il &l dagd b ] gy e 53 45 A3L LI e diz b S il 4 blo saStails S10
S prphelip y30 4y gy S oA Pt gl (i 3l e ol ot ke b

el Lyl S jlig gepo

\



\



Gyl Je o]yl Silsen  cwiign dined

"Las |§n~ er.\.i{.n" ;Lu-_i.u i n_lﬂ.-..a:u 3 d-.nl.i)g

a0 Sl 0 A sdewge glradly ) S0 HalAE L Rl Gl slgmddls
ad wasles BU ol ] Wid s

drg oleols 5 lealails Sl w Ll glyme 5 (golaiing ug)3 29l
3,8 walgs Bas 1 sas Sl ojlaen laaelip ol ul o sl =lo

S Ladlas | wdige oLl b5 aasi gleaslin p leliis dcgeme ol
ofgale g)gld 5 olab (S5 g slan Soelus oile ( Saipgle wSalusg ] nglie
Al oo

a azgl U oasilgh o 0y98 ol slizl jame gl)ls sloolRisls a5 ol 53 LLS
Ly 4 by lablea” S laie Codi | (599,5 Hhamdils o b cla TRy 5 gaaily
slealiiils a5 35 ca el e anled il SAlEed caad malie cou i
G Gt gy g oliiily Sigel nias cogal b aslg e Jiies 0jmes Sla ol
395 dgas cnl Gbz 01y gy aalp e glisd oaike 525 0 5 0350 adlal dcgems
SUET LR

|="

3 - 5 | LA LS | AL + | a
=] o g, B T LS WO X Fhaiidt y oot il ERA D el e ) ahaal ol Aoals o S
P 4 AL = e ol B 3 B i ) L,..n J

ool sa ally)l s s o sy b8 sl g a does e el aS Lol azs

W



dlﬂf At
Ladlen cwiigen (oSS CHMland doli
Saoliy gl tdcgome

Ayl by 0590 (gla alg Oluai 5 0350 Jab -

sulign ¥ oy e b =i
..'l..:.al;'qj.n i ‘_J}L'L:’- 0 Tydde D..:_I J?-l'j Y 8453 LgLﬂn,L:-l_B JS. aldas —id

0539 (slazly olaa g yugpo -V Jgu

d-lg ¥ | [ [ = !
azxlg VY ol paads | gug;0 Y
axlg 4 =l paads gugyo )
a=lg ¥ e T
axly # asb Ll &

L.S"“J” ..'l._.:}_}' u_..ul....:ajlf ULB:_!_.LIL} ,-_5';..- Tn:«ﬂ.‘?d’ as b L_,'l—.'.l' e 11 an.'h:-- 9 Ty g g RES)

Ll 5l A g laaoly ohaad qalll ugyo =¥ Jgus

2



G.|.¢.a‘ t:.ﬂud:l‘d' uu_g.;é-r
3l o sles JEla s ag = Lnl.'rh'llg'la |5'|.q.'.k1) alrl ol L ol 1.&1:'-54 ..L.:.l_]| E..;LL.‘.}JL‘T ds:quidlb

wilos 31 1, ¥ Jgaz 8 2 jdie guyd Glaie Cin

L&JT JL;.I L;q._:._l? g '.hq.!.':'-h alaas iul.-ﬂl u-a.-ﬂ.?::l' gyl —T‘J}-'L?

I el : L | a8 | : ATCY O et

v Sigo Ggile Saliyag ] \
J Liga gole Saaliyag | v
v Vi g ol v
¥ oY 5580 \
L sone oWlw Sslus | Jool 8
r V gose O¥lew Skl
¥ Y gose Yoo Seelys F
¥ LLL Ssltso gl ¥
Sl pauasd | gy -F

3 a3 sdileudl slaasly dalinbly gladaly sbis] adl b col albge uli )] (ulil )5 (ggomtils

SIS Coliga b g 00gei AT Jgazr b Y Jga g0

o .
g g ‘|J5L° “iHLL.'.‘JﬂJ{I Y

3 S0l Saaliiog il f

pdupSTy slagl o jo goae SYLL Uil A
linST slanl = o sode SVl SlKa 5
¥

A

.

(593,3 Seelizog

il bl
alslasel S 3953
CSotwgS ] g ] Ve

“| ||| 1| ||| =

\G



v Sire aY (555 W
v S glir Ji5 |
Y plmgSee sloilyr | Y|
v oY g8 ik
¥ Vo leslF Sl 14
¥ ¥lojls Kol | 1F
Y Voans i gl g S VY
v ol N8 Glagyes | VA
v ol by Jlew 2S5 [ 94
¥ 5175 Sealiysg T [V
v Ladla 53y cupin | Y)
¥ s, lapl > (giloas | Y
¥ 48 s Salag pl YY
¥ Gado slF Sl Tf
v 458 ey (enleg g o
v a8 b Sl dga s . 2
¥ atats o)l Juzl | vy
v 53ty o gl Jyel | YA
v wh oty oyl Just | va
g Bl g bl v
v oY g8 (55l R
v jlF i (5508 vy
v Sty S Sl JES slaisy | T
3 DYl o dgama |32 AR
v L oedlagysh jo gove slabs, va
v lelgs SKoalisg ] ol | 77|
v Sl sl ® | Y
v 1 Saltns 8 138 ol | VA
¥ Silge GAjley | TS
¥ Srale oyl Just | f
Y Sulaa ol Jlazil (!




Y oaod i olusl, £y
L_i:u}a \id-ﬂLL:l-‘sﬁl_} 'FT'
Jhw Ol sl | FF

e bl Bs, | T
it ¥lg s TF
pdy Gllasil el i) Saly g ] FA

bz slaph = g soue gla by, ¥4

ok oy Sealsgpl | B

wlyp ggle spes | O)
dga s laowe Sl Oy

L.—';:_'-ﬂ&n EL.’.....: 33 (ga gl o pia &y

Vadidmgd ok | 0F
Sealinagpl o oo exla (AT
S lgey | OF

SarawsST | OV

e ol glaal i AA

& el B 2= &4
CASCADE Sicaliing,s] 7o
5097 Sealigngl | F)

h Ghedae gl | FY
yoped b Y
¥l yo el il | #F

goue OYVhow Sluo (0 pei sl b, Fo
Jodiie Laoxe 1o Jlw obyz | FF

P 8 “:"Jlf"' Jlm':"l Y

5zl aslr jo Jhw by Susdses | FA
ol sl atB L g 252 ooz asli pll 5 jlews odge sl jo Wl ge gmidls o Jeand pg3 Jimodd 1) 0
Jn.llll...n..r L"l [ L-h!liﬁjﬁ ul__n.'n.:.&.a L.'!._'lJ_l u—ll;.n:l‘ﬂj‘ I-.‘.;lk'l._J:‘J_lJf ﬁ_L.r }l LJ"".,'I':‘ "‘I'l J.':SL.'.J- P L_’_.-a.ﬂ.‘-;r-'l' {cj)f} SIJ}‘:’ 9 \:IS-'-;" aali

O PR e L

|t 2| 22|22 t| ||| 1| ||t 2| ||| || ]| 2|

Sgiz et 4T g2l ee o Ji aztis Ggline bl b g o8 4 S35 )3 | pan 5 350 4353 T 0 pad
n}j—.l ] US.L L3 J..'tjl.'h u:u}:r-_..m I:‘_.;.a.nﬁ'rj “5)5‘ un:jnu d.!}l I."I.{,E"




H Avsny
Ladlgn wiiga  LeosT SMuaxd 0598
STaipely 1aegaze

l.h..'h.‘-'-|3. Slasy g @399 J’b -3
sl i L Ve g8 g Jal =il
MLEu } ledq- g9 Egdde e ..'L".!-lj Y a8 LgLﬂhJ.:—I} Jf alass —

0,30 (glaasly olaad g gugya =) Jgus

asly ¥ . 2l gy \
a=lg VY sl eaans yugyo Y
d-lg 4 bl pmass ey v
Ay ¥ JLEIw T
g $ adi 5y 5
sl iy =Y

" u_nl_}n |.'l._:IJ' I_'_J_..;L...:JJU uhg:r.&.r}a I;5|J1‘ Leass a=Ls u..lll BL ¥ Jj"u" P R L B Al

L 5 (g 9 o ol olaas ol ugs =Y Jgaor

et CE-1E )

N



dﬂ|Mw5J¢—r

o sl JBlas sg 3 a bl slassly sliwl adb b el calbge ol )] | wled IS (ggmils

Ll Sl iy g L ol Sl el (pmasns ugys =T Jyaor

Ao | .'!;_'.._

wblad A1, ¥ Jodo ;8 7 ie owyd flgie s

L . | a bl
bl Rl T | Sl
| G e {0 )i sws

v 48 play o gl Jgeol :
Y o pelogs g (Seabinog ] 2l v
v Vamg, i glosl g ssgu ¥
v Sge slagige Sonelinga gl Y
v Ssoliys Ly Lanputlogriar 9 goae gled; 8 |
Sl el Jaal Ly Y gade SYL .
LTS
Vs gy Obe ¥
v Va2 Lagls Saaliss \
Sl paasd g0 -F

51 355 sailenBl (slasoly aal bl cslamal o) st b ol align &2 ) olit S gamitils

Ve F

LQJ_l JL:.I- et g Lﬂhl.:!-Lj. aldas I-u.JL':'T;.d I‘5-.1.:,-«51'51.'; e -fdsn.\:-

L[BET ! ._.'-_.:--,-i';:"..;.~|-;Z:.§'..":r'- t it

)35 CoiiBge b g edged 331 T Jaua LY Jgao g0

Sgo Ggile Saliyag

Voass o, glisl g osgn

s e sle

4z g 30 313! (sl gige

(£99,3 Saaliydg ol

|-t -t]|t| 2|

<| 0| B|-t| -




r oo | A
Y Y58 gileand 3
¥ Yoazd,ty gl Salus | Y-
¥ sl Sl Jaml |
Y A R P (ol 'Y
% R S g L] VY
B Byl s bl s
¥ 28U S5 slal > cone oYL Salis | YA
¥ | et o aves eS| VB
Y ¥ sode SVl Saliss | AV
Y SetgST gl VA
Y bz gl |8
¥ Ol N (sle e N
i Ladlen (o56)5i50 Cu ks T
% oy dlegs)i Sesbyognl b [
L] A28 oo Sesludge LAY
v gilo g glaSiise ygiga (b | TF
¥ sl g (laSlga ygige b [ YO |
Y s patlegas|  ¥E |
v £y ol Jussl | YY |
¥ Sy Hgole Saslnagpl | YA
v LLL Sesligagnl | ¥4
¥ Sgonlygle Soabinsg sl | T
v 3,50 Sealiyognl | VY
v S oyl slahg, | Y
¥ Wl 0 3gaome izl By, | YF
v azd i o4l eladilals T
Y wladls claailale o o)l Jiml | YF
v i slad al iy | vy
v Selgyias glagilag e b | TA
Y Al o goae gl S, T4

Yo



Vadag olbal, | ¥
Yaday gl ol [ )
Jlw oy )bl | FY |
o el 40 o Cerle v |
StwgSlgayi | Y
SetgS | o
sige ol gladil iy tF
Sl 3l fY
CASCADE Saliyag 1 TA

5)';5'-:‘- J._p.nl._ldgﬁi fql

o oretde Ol ol

i S L_r'-"!).b O

Ylw o E|5_.n| shasil oy

5338 SVl Saliyd )0 (ngi slaig, | O
‘J.inLiﬁ.a Lo 2 Jles ul-l,r"" boF

o gl Jl | B

37l il 8 Sl ohr Sozdpeys | O
obab sl sl b g oes  Lasd asli bl g e podea sl j3 wilys o goetils o Lasd pas Jleas 31 2) 0 pad

s Ly Lt e sl a1 ol ol i 3 oy 5 25N ol | daas (55,0 iehyaidi 5 0 aald
ulas 35 laars,

2 I e B I I e I B I A e e B 3 I S S 3 e &

sgd= 5l A a ¥ gl Lae gl asis Saglita Gl L s pe 4y Suas ey gl am AT 0ol az g 1Y 8 pead
g Al 50 Laid il Slhges (masd ey it a) L0

N\



L.;Jh:.f Akt
L.Eﬁlgﬁ Em-.l.i.y: ‘.;L..Aﬁ' l.:ﬂ}Lua."Ju 99
i

L u'u'h-lj d'f;.\.ﬂ'j.njjd J,b—'l

J-A:JL“:“ JL.u Y 80 .1:1-..-..!3.1;: Jsb -all
J.A:JLu.m "I leld} J"‘ DM DJ-\.I s,!l..?'l_s TT &JSJ ,H_;Lﬂbd}b L}S. s:ll.l.t_; ~id

0530 (slo drly dlaal g g0 =N Jyamr

sl ¥ bl s \
aslg V¥ bl paass wgpe | ¥
aslg 4 Sl paat egje ¥
axly ¥ sl ¥
>y ask LY 5
= gy -

= el ol s 5 hemmtiles (gly paass azld opl 0 ¥ Jedz 0 ziaie ey 3

50 g 5 Woasly Slaws ool g8 =Y Jpoo

=g Blda




Elaal amasi w30 =Y

sl g il g e abigbly otazaly abiul asl bl Gilbge wityl saltd I ggmetils

whalod 3211y 5 pwyd laie S

la sl wy | : ) 4 .E|.......-:-:_.II |'I
o et 1 { i S H

ol Eualss | 0
ladlen claosle ais 2y Llow

sladlsa gloojlu wid i b

4 it Bt Lngbﬂ;x.n nj._..uﬁn

eI I I I -

<|=w|&e|-=w|-t|

(ALl panadd (wgy0 -F
1y 293 suile Bl ola wolg asl UL (slosaly sliwl Wil b col Cilbge wd )l owlid IS (gemils
WIS Cudige b g ooges 4l ¥ Jpuz LY Jgdz )0

LBy <ol iy 433,
slse slaojlu (55lly
sl o lals|

(droe (glopinn) a8 0, Sl )|
S 7S el

| 1|4 1|
b U I e B N I 4

v



v and oy Sl ¥
v a8 piey olales )| %
v wdiug g ladm=is (5,98 A
v Vih pdon (gous Slenlne ye
¥ 2555l8 slaojle 40 el SIS | 1Y
r S o dlga 10 iy SulSe | Y |
v Ladlgn (5dsis Cupde | VY|
v bl olal,) | VF |
i SezwgSTgpl |10
v V At g9 \7
v VitaShasalse | W
v il sla sy, VA
¥ (& haddagy colag e \q
i Sladlea slosil o Coiie dolis Y.
v SYMS 4y i T
Y V dgame eyl o, Yy |
v S szl sy YY)
v A28 5 LS pa g Y ]
v adgi o giellie T |
L by iyl b | Y
¥ 458 phn (go0s Saaliis | vy
¥ h b gildings | TA
¥ b iy cl gladgy g olsa | TH
¥ pmns s 55 ¥
i Ay gudd bl [T
5 L8l ppead Sgdme elizl g, | VY
i Ol Sl Lo | YY
v Y iy bl | YF
¥ Wiy (5595 T
v A ta¥lge 3 A4
% Jl3se Cod g 5JUT | TV




T E{L..ﬂé!s.ﬂ} L‘QL‘:’ ujLu 3 e 0 n..‘.-_".v-L.a YA
Ol St s b y 295 fuas aal Sl iz Eype islindy 19 lE g 320808 5 Sl 193 Jlwass 5 11 8 pmed

agla 3! Laazd

S jl |.l:"'-'—1 du.—'jj":‘jl J.A.E e Y BT L .;-,UI:.A ‘;nl.uﬂ L! h.ijj R da IL_J}; L"".’J‘}jt u.‘a.l.: 45 J};u d'-'!'"j-"" 4 ﬂfﬂ-j:l.

X6



P A
Ladlgd cwidige LSS Chluaxi 0,58
S 9 lgyy Seeliud iacgae

Lﬁn.l."-hlg alosy g 0,52 J,l:l -

Lk..::!.ru..a JL.: Y o9 -I-::.-uj.m JBJGI —all
blige 1 Jado 50y gpdy 52l TV 090 (slaualy 5 olaad -~

0,99 (slauslg dliai g jugyo -1 g

.......

P ) I p—
axlg VY ol masi g, A1
alg 4 L I SR ¥
ax-ly ¥ LR f
>y P aab ybl &
ol gy =¥
ol Al S I8 lgee 85l (gl paamsT Al el 0 Y Jedz 18 7 e g e 3

N



ol saasd g e =Y

3oy e JBlus og ael bl glosaly obial Wb L cl Gibbge ol )| owlidi 57 (gqamtils

L&Ji JLHL?:-:-‘I' g l'.h..'l..‘ﬂ-!s aldas t‘.;Lnﬂl (S RATT | g0 -TJjn.L?

iled 331 5 (ojo Slpie Cuda

—_—

Voazdt lyp Sesloo

Aty AT 50

8 iy J555

8 0 Logglyn o~ b

< | 1| | | | e [

e ..,#:-‘I—'*-lﬂ slanps

=X | ™| = s -£| -

- :5,}' | s
Ladlgn

,_s.gl.'-?r.‘-‘il (matd gy =¥

1) 993 suilendly sla usly asli LL (slozaly slio] wsh b ol Cabbge al )l cwlid IS gommtils

L PR Y

W08 Coibge b g 0oged 331 T Jouzr LY Jgae g0

e e L L LIS i
¥ Silsn &ilodends "
¥ _,9:.._._\4.;_.” ¥ sl g culin ¥
) ) ey Jas | ¥
v KA opiie diz JouS | ¥
v R Sige jlgyy Saalo &
¥ laglad 5 Laglye (5:88 Y11l (g5 7
v Ladlsn (555053 o oo \
¥ VISTOL (slalaslsn Soeliysg ] A
Y lnloslid J)5 g jloy Sl | 8|
¥ (Soe SlalbseFls bt glio | Ve

XV



Y aid ty (g 8o jlul (R
. Seiggl | VY
¥ R D = ol B
¥ V g dusre SLlKs | 0F
i p3lie JrS slopimnw | 10
v s s | e
v oeae sloalo | VY
v s JpS A
v los, Sl 5lgye Sealiys | 14
v Slan sl el il (e 5 pen Jlolid | V|
¥ sl sagibel Glo | 1Y |
Y ks slapkd | VY
Y ath i Saaliys | YV
¥ wilad Sl | Y¥
v ($S9Bye L Aty b | VO
¥ Y odid e ilgn Sl YF
v 6l y  Plog el (gilidus TY
¥ JAS g jlan Seslis ooy dala | YA
i Al (S YA
v Sdga 5,3l b | T
)= 0diy Jlug o Slas 0wl i, coles ™
v el e A
v Pt St ol | T |
5 Silsn soell e g g peFojlil | YT
¥ ez Ju5 | YO
¥ &ilwaiat slots, 4
Y Holay (glaan] s vV
¥ sy lugcalan | VA
Y b il | A
Y Voas s, alal, ¥
i bt )3 Gy lapm s £\ |




ﬁn_ﬂsﬁl.q Ea.;.-,u._._....u g:""")'b b2, 3
Y culos Y

ekl culls Sl | FB

(ko Slaisl 74

JAS 9 lap Seelind jo e 2ol | TV
bl Ja5 | TA

Ol slool 0 by g 395 oz i (Ll 5 e Egdge sl 0 Wl ga g2tils jo loazd pgd Jledd 11 0 e

AL g Lailes  wacgs 0l il 5 ola 2ol F Ll 5l 0 SO 28 las 0aSiiils | caand (0g,5) (ol)a 5 a5 asls
ke Jol leazs,

| t| | <]t |-

gdz jl ot 4T g8 5l Jos j0 U aiis Sgline palud b (g 0o ay S35 g3 jl (phes 45 390 429 1V 0 puadd
.n.‘l-,..:l RES| US._.. Lizs hL‘l‘Jlﬁ uiuiﬂpﬁ {I_':'“jﬁ ﬂ,)s: LJn__‘l.'r.n;.T d.:l} e

YA



I.‘a'“'ﬁ Al
Laslan owodge LaoSS Mwasd o590
o Las racgamxo

(F-3 dm-‘, Slusy § 8332 J}b -\
BB Ml §o st g il
..i..f:hu.a Y Jgam o Toyiia 7y =g ¥Y 5,50 glavsly |5 slows -

0y99 1o W=l sl g gy - Jyux

BT [T s | 8
a=lg V¥ kel gas oy ;0 Y
a=lg 4 il paads gy v
aslg ¥ S ¥
sy & il Ll 8
oA g0 =Y
ol Ad )l alid IS g 20l (sl mats a3l ol j0 ¥ g 5 gikie gy 35

O

LT 5l (2 g Loaoly oluaad o aljll g g0 =Y Jsu

\E



kol (pauai gy T

3 sler JBlas 0s3 4kl fLL slesaly slinl 0dl b sl Calbgs ad | bt 15 syl

LT 5o s g Laaslg olaas o Lol cuadss jug,0 —T'l_js

Lo ] D

ylad a3y g5 g plyte Sta

1, 35 wasladdli el el suly Slozal 3
JJIJ..'LL ::...l.isj,a L 8 edgad KESRy Jj.d..':- J‘ suila Bl e LY L_!jd.’.!- gy

Ll 5l e g o aslg olaw o slowl aass wgje —F Jsus

3 26 '|
v S jbodings sl g, ¥
b7 lanildd., colin (oo Y
¥ 33 el slaptan s gildae ¥
Ladlga
¥ g VoL B = CC I, S (W
v ool Jps8 g gy s | #
v bad Lol 255 5 5l Sealian v
Y BN Loslad (g0,5lae Jaoes A

1_f!L'.!'Lii.il ;.5”‘*"-’5“ uug;ﬂ—f

85wy 15 B g bl > b

olad sladil iy

730 Sledllol 515

438 i 5IF Sl

| -t -t €| -t t| -t [

ol g (sla Sdge 5350 >k

A




v gle Cogu slo Siiga jige >,k ‘
¥ &b by pave Sileloe 3
v boglas JoS5 g oylua | )
v b e J2S N
Y Obisabsl clLlE Sl | W
y bad glaojle SLils )| 1A%
Y lad o Sl loisy slapivaaw V¥
v slgnle Sl Jos [ 1B
v Laslyn (6551550 o ppa | VP
v (ontige SVlatsl g el [ VY
v V lewlial | catiin o=l b VA
v ¥ Lol o bl | 18
Y YVl a0 il b gl | 13
Y Y salih on el ot b [ T
¥ labonlih (g8 ,Slos dawss | YY
v (o e Gle | TT
v S sloptn (puiige | VY
¥ Cardy g e iz | YO
v bt glata jgele (b | Y7
Y o gilutnds | VY
v Ghiaa LB YA
v Voag Jm8 | Ya
J Vasp s | T
% I TREDSICA TSl I
Y ¥ spglgculan Y
¥ Sihgn g aaliia| ¥Y
v JUemo a8 | T
- el J25 | T
v opile iz J5 | VP
i3 $B s | Ty
Y e (slaasit | YA

Y



) TSP TOCIWORIIES N B L
3 Gilotiagw 0 e slapty ;651 ¥
I Shelie WlidpleS Jpal | T
¥ 590 ol 5l s gl £y
Y bt ke btz | Y
v lojlow o o jgale Judos g >lik £f
v gl Saliya A
X il o Lol sl | TP
¥ laloglas egdge iz e 2k | FY
v 3aalind sloplmm (giladia [ FA
¥ b pd sl | T4
v slaalfi sl g alad &l gl glagtos A-
) ;
¥ (obad ayliia ol (6355255 Ay |
v what plio o Cud g Jlebl oL oY
L bl wlidiny; oy
v el sladiloly Ssluog il afF
¥ ibad gloailels gjluans | 08
v sladal> ol (oolb 5 AT ool [ 0F
ol
i ol JUsl Sgby getunns (b | OV
v b glasilo b | OA |
i ol glapiin slatiles] b | 08
i Shad (5 gl 5 Sylaa £
¥ Voais,n, olual, 4
i Sucia JRS | A
3 polis J55 | 7Y
T s bl | FE
v bl wdipe jo Lelis Lo lis N

alely olial il b g 2ss | Lot dali Ll g Jlias padge slcl) o el o smiils o dsod pao Jleod 511 ) 0 pad

sl b g il azge 08l olid I8 sla 2l S pla 5l

VY

Ly R Y ] {a};) 'i.'J'lJB‘i" § 3as dali

wiabed ol Lo,



spa= 5l e a S aeys il e o dalacn s glata Glul b s pe 4 Sag eapo gl de S S5t asai 1Y 0 peadd
é}-:l | L’S_I_ g -ﬁ;'-.! 4“!‘:’3';["“‘ {u..a.a:-r_'l' 33; u;:r_::r..’.‘._T ﬂ..r:l T

V&



Laslgn (g L,‘.LAS:.F OMaxi 090
o)lgale (59l 1acgoxe

¥-3 J.ﬂ'l_g alosy §0,30 d;b -

J..ut"l.: L= JL...I ¥ LR j:l.._as."n.n l_j5b —all
mld‘f } L,Jj"L’" I s e Jn:-ls Ty &5 |_5'Lm..‘a.'=-|3 JS el ~

0,39 (slo axlg dlaw g gy0 - g

d:-tj, Va Lftl:'r.'."..!‘ Lg.a.n.:ﬂw.'f g e Y |
s>l P asli 5yLl f |

i.;“.;.:?‘” e e -Y

gy bobe a2y ol gl a3V el g Glie a5 Wil sudi Gla] (gl 40T 4y el ey
&l Voojledd Jgaz 35 g o0 (gumly ¥ (Ked ugyo Gul il (o oyl (gl (o L2 ugpo 4y s
adgles QLB |y ugys ol 31 apd ¥ el (0 g2t 5 il suid B yaa (b (2l )F

Ll Sl iy 3 Loy olawd o pal3ll ugy0 -V Jgoor

d=la s

¥ \ slab, |
¥ o lsale 1, 5ot Jyul \
v Sadgalatbilis | ¥
v e Sealiso g Canizg J8 il ¥
v boptbdd Jpu5 g sl Soliys | 0

Sl panads g0 -Y

o



2585 (i3 ugyd Caned I 3 B (jgal 09,8 cilgn b sl o 0] (ool 5 gyl
g Jll z_!.'"‘{‘l J.l'j: Lo +L¢.Lﬂ}|J skl L_JSIj,.a g 5..‘-{...‘.."..:1.} aled bzl wil s '_;)M 4 GJL#.:J Jsd.}

S S |"‘" | i | e

v -  Joale 53k I . 1 NI, \

v Sl SRS e oS g (2l pel T
a,lgals

Y JrS g et i Jolo g (Sl Sl ¥
o lanls Cunsg

¥ 3 Ml e (o=l Jgol 5 Sl ¥
L oy gl

¥ Spdgoleisl 5 Jyame (predi pli Joo! b
a i

¥ P g S Ul P PR e 5

v cola asaile g owas by cazan o] ¥
55kl

(AIT) o lgals cond 5 ez Sliige A

Las )5 5 sl olsale s gl sle prmas 1
(GPS, GLONASS, ....)

v &8 9 Selyi phac Jolod g 2Lk Jgol | )
S S Gl

¥ oyl gl 25l o 5 b Jpal |0
o lgple 3 (200

\ sl e lgate gla US55, g aojluleal | VY

¥ 5 i (6 Fgaeals (G5l Al 5 (gile Jo A
sl ojlgale olo i

v Sl Pt 6l s Blos g (2lile Jool | T
292

Y ,;_gj,i__ilhj ,.51..:& g L {:__‘ﬂili.a Lj:-!)b Vi
m"““ﬂ S
: =

T



Jhre Sialisd g Cmdg g J25 Gle | VY
Loglasd /iS5 jlg g Salizs | VA
0388y L (gloylae oSS | 48

1| ||t

Dbl Sl 9B 5 593 o acli Ul 5 Jas £9550 5o 53 Wlpiige gl o s 93 Jloas 11 6 puaed
Pt Uy Lulon (g sin 9] i 5 (bl T sl 3 oy 5o 35T 000 (gt (89)5) (55 9 095
ubed 35 ledzs,

o9 3 it 45 (grany | Jo 33 00 hem Sgliin gl Uy o0 2 S35 gy 3 piny 45 395 4 1 ¥ 6 s
ek Al K Laid i ls Sliaien (caad oy S anmis @) b

XV



VA



aoly ¥ | lowle @Yl Saliyo aslysbiss g oo pli
cel FA (2,)
S el i Oge] iy e
chuad s
iliga gl asld g0 o] glaop)lf 5 Slowles oYl Solso ~|
T e
S o g9y g Volee gous S pagde | T
J= sliie 98 daieF 3350 j0 0ligs (ol douda | T
olojle o 9 plojlo b gle aSiidi 050 50 oligS (6] dwinie £
@l o)l Sliide b w¥oleo 28l 9 o5 pad galdiisn | D
ke Jondlphso c¥olea (o5 (Fyre | F
Sgamme S| Crglina gloms HiF 0 gaoee SIS gy Jgeo!l |V
a8 glas gl oyl wlisie b OYolre dgame NS 0,8 552 "
63l dinn glaS 93055 05 sl (il ySeR (gl o Flunon
dgue pin> § dgoze ISl gl gy | 8
G g8 ol AF Il culas alias | Ve
gt o oty gl eop | )
T30 e 4S9z ST g Jloc] VY
J3l 233z
ol Culas alivs 4 2guzme SIS g, Jlesl| Y
9 ol alan Al & dgame e g dgdme ST gy Jlesl
oo aloles | OV
93 0550
& wYolas Jad oBiuws goue J= glegy | 10
o yo U Sl 1amg0 0 glmler dlwo | 17
g Lid elpilane pud Sads o il g oleule alia a
s

o




Engineering Education System, Vol. 1, 2000

el bowle aSiilisam S o Mgl g ol alio | 1A
Ol o 4l oy Sy 58 Mgl g lomler oo |
(ot i
&ls
B Ji=3 :::?‘-' :}':-':E:T: : Eho
e | TR )
Numerical Methc-ds for Internal and Exlemnl Flcw.s by C. Husch \-’0!3 I & 2 Jﬂhn \
Wiley & Sons, 1984
Computational Gas Dynamics, by C.B. Laney, Cambnidge University Press, 1998 v
Computational Fluid Mechanics and Heal Transfer, by D.A. Anderson, J.C. Tannchill, | .
and R.H. Pletcher, Taylor & Francis, 2nd Edition, 1997
An Introduction to Computational Fluid Dynamics: The Finite Volume Method. by HK. |
Versteep, and W. Malalasckera, Pearson Education Limited, 2nd Edition, 2007
Computauional Fluid Dynamics for Engineers, by KA. Hoffmann, and S5.T, Chiang | A

o




J;.-!-S v ¥ iSIL""'"'"m "'-'"JL""" 'I-.I.-QL..I.} '\-Il-'-"1} alaas 3 e 1ml..l
el FA )

L5y el vals e A )

Juad pan

olabsoliai | eole Ly

-

oud odbur sleoyd g Z3) 5 13T pdy 51 Ly w¥olas p (gl dnaie

Gilizo gl s b dxllle — (g5l Woles Ciliden clyosd ygpe— ol [
Qyéb—nmf

— o¥ales gl diend = gl oyl Ciliilo b SWYolas sous > pagde
wedme ladl wgame ST 1 e e gl atn Lilise slidgy | T

‘:'Smrb'?-"ﬂ

ol culas giludas b dgama plell = 508 e P9y o rad
b 50 b ol gl deade — gumgs gly)as | Y
Jal o ped

Glidgy — pal o515 oYole goue o glp alize glyds,
pduli o815 by 5o HLLS S — L jLAS g Liw diild

51 ol goue Jo 0 G g g LA slidlaue ol Sade ISl
J@'vﬂ} L‘:‘-Jj! rﬂLL.\:.I L'a{!l.:.? M:ﬁ.‘lﬂ.u

piul o515 gl goue L olp 80 o0 4500 gy | 7

W51y gl goae o glp om0l oB ha) o9 pi Sl Jlesl
1595 5 o)1 gam gopdgli| ¥

paw g pga slady yoi

Sy g0 A5 g alyl gamge paul @510 by goue U5 i sl 0en
ol%ae mli b o ol awslie g (weSas by g o yi>

Pl oFF ol goue J= glp ole) jo & = slemg, | 3

(ROE) g oS-S9y | V-

AUSM caws YU LJ:"E'J IR

by = ol a2 (gh 0 Tl | T

W




Joo 135 g zilmé (gumad pdy o515 by gous J= ipg0 0jgy
9 gy A5 g 1§ gl po ales dgly j0 NACA D012 Lgd ]

4 Y
b ol o o licg AUSM L Roe i) 5l solinul b e oYL
RIS
2Ll
Computational Methods for Fluid Dynamic, by Joel H. Ferziger and Milovan Peric, \
Springer, 3rd version Tannehill, and R H. Pletcher, Taylor & Francis, 2nd Edition, 1997
Computational Gasdynamics, by Culbert B. Laney, Cambrdge University Press, 1998 v
Numerical Heat Transfer and Fluid Flow, by 5.V, Patankar, Taylor and Francis, 1980 v

X




ek FA (5, ki)
235 a3l ol gl il s
e o
s e
duodie A
L ) gaunili' Y
sl el el jha 0 c¥olas
sl egl el dus ZWales glail - .
Sire g adsl daul
b ot gilula -
wliss glo J>
T
ol g5 )l ball - ¢
it g5 Bl A bl -
et s -
)5 JeSol SST -
ol yandi Dl b
P o
iy s - 5
s 5k glad -
2l il -
&b
S e ol & e
Continium mechanics for engincers G. Thomas, G.E. Mase y
Partial Differential Equations for scientists and Engineers ~ 5.J. Farlow v
Calculuse of Variations  I.B. Russak v
ol oyl azge Jo bl | ¥

<Y




alg ¥ Sgo g0 Lo asly olass g e pbi
el TA (o )

$HESs Heejl aled e wthen )l gy

e puu

[
b it

| sy

o) Lyt 9 Aol
o 51 gt =1
Calatdes alfzis izl -Y-)
Ol s 48855 yeune Pathline -1
Jhss gslagyd - §=
oo Sinaly s ¥ken 85 p 5 =01
o < Saleyn i dlun bl s 08 B\
s Saalias =Y okna galad 5067 =¥
Yl sl b ol A

T apSy BB s b
CriadgeS s g (T gy Jliga S g Y-
lS g et tde S i s 2 VY
S Joills g b 2l TS
Calgi g (e bl T
JLL; {.5',‘4. IJ’E';JJ d..l.}km —&—T T-
I..n...l" d..il."f‘k;.::- [ saly Lf"lj" —F-Y
b oS -Y-T

WS:J? b ts ~A-T

,_n;'..}.u 5..'; L)j'l'-JB —q.—.f

\:.ll}ljl—l et ‘_'".FE =Y} =Y

b3



Sl Aol -V F-Y

eilly 9 05157 Bl pad ol c¥olae cogas Fouly
ey Sl a5 )15 )Y
Green's ldentity 4l 0 egee fools -Y-T
= ey gl a1y
@l adads e : Jlazl o -F-¥
ol e s lazyf s -0
Polynomials ; Jlaz| | -#-Y
el gle L iy g3 00 Y-
o9 ighinl Jo- AT
Superposilion - gls -3-¥
Rankine’s Oval :alj] oL > 3 aeie Superposition =Y -1
sk Ja= b alil b > g cbls Superposition -\ =Y
a5 Jo= ok 3l b 5 e 4w s Superposition -3 Y-Y
o) g ks Joo by ol (g pgloly aig Y YEY
il glo Jo b o393 -V EY

s g3l Jgo b gim dw Jb Jo> ol 2 S wlilizel
FO S
Jb i Ll s -v-F
Sl g Caalds talas -Y-F

eebiug pl sla i -0-F
S35 allis —F-F
2% o515 ol S slalizdl g g5l s -Y-F

s 99 igdpl Joo Jiar SLSLEEIL ol >
o dlas aigly 8 0o Clls b gy lice Ll -Y-0

X6




Lo 43585 b oo Sualinds b gl -0
Seoad i S e Y-8

S35 il Jo o olas 5 Lag i ~F-0
Lumped-vortex l.dl -0-&

S habal o F am sl g aadls A0

balizes glo puiio b 3udd o>

Ll glo paze (6402 5l (gl dadls —4-F

Uiy, Jodlsy YR

solu gla s -Y-F
Singular g pjisin oly> J>-1-T-F
T

SedgSl BgS (5,05 3 um o Jyo b -F-F
edeSle Jleule 4 Conformal a5 -)-¥-#
mlas Lad ol -T-F-F
PYPUPEL R O
gl dnho p oges Ob > -F-FF
Circular Arc |53 | -0-f-#
Kbl iz gh ol -F-F-F

Sgaza )18 ad asgly bbbl -0-F

Jebnl 335 J> L3 g p ) el -F-F
Image g, -\-F-F

(SedsSle oS 5955 (35 (geges -V-F

J:,L:ﬁ g]i'.ﬂéﬁl aleo e Y=Y
pys sy gy =TV
alas ad =uls =T-Y

Matched Asymptotic lao -F-¥

T




b be gle ajlas oo SiL hisdpl -0-Y

S A (93 SLLLLLE )
Lifting line _Juws :agdoes L -Y-A
altn iy a5 =\ =Y =A
Lifting line Jas -¥=1-A
Soelisdg T gl by -1
Gaao lift pujes —F-4-A
General Spanwise Circulation 505 -8-1-A

Twisted goan Ju—F-1-A

Lifting line (5,85 guls-Y-1-A 3
Slender U (5,55 ~¥-A
Alfoa s a3 =Y =¥-A
Slender Pommted Wings s> oL >  |=-T-T-A
R. T.Jones ia, -V-Y-A
Slender Wing Body gl -F-Y-A
Slender Body 5,95 -V-A
Axisymmetric longitudinal flow past a slender body -1-¥-A
revolution
Slender body jl o, A5 Transverse ;L = -V-T-A
2le
Joseph Katz Allen Plotkin, LOW-SPEED AERODYNAMICS, From Wing Theory to \

Panel Methods

\V'4




‘ axly ¥ g0 Fedlo Sy og 51 aly olaal g s ol

cela FA (e ska)
' Sy o3l ol el ol
bl ye
[ oluls slas - cobs R
=k ] ¥ Solizsg il cdlie g0k | ) |
2 oS sle by gud ail Ll
G JU wend s oy 2 o by obsz o U A5 o¥oles :
A w1 by 8 (Kere wlilicel oy yls) 5L !
2 S5 pluzl Julo —Gape W L plx g Ghyye ol ye | "
o dtle b sz w1)) | !
i sl dileo v a0 m:d',.m J:Imj,_,.:liul WS g | B 8], Faun -;-——: |
L. _ P 59929 _i_ l
obisS J5b 3l b -y J5b 36 o>k o amiiio B9, |
T S g piilon sbbl sux J_J:LT)# 1B "-'- _-!
SN olen 5 )5 — 30 Gaile ol 33 dgiza 5lo JU 5 Jb ablia T
sgazs JUpoeud b oy |
. ; pi=—=s )
o Gyl g Sed Blie 5G| 1
2ol
ol =
Modern Compressible Flow by Anderson ' T
Gas dynamics by Zucro & |offman [ v
Dynamics and Thermodynaniics ul-'{'l-;npres_k;ihle Fluid Flow by Shapiro ' - |_:-_
Acrodynamique Experimentale par Rebuffet

A



axly ¥ azidl b e a=ly slasi g oo pli
cislii BA (s 23)
S by ogal v aled ge] i)l Ay

uhuad s

A

vhodde 4
plg s (5lulua
RANS c¥alsa
ety AT Sbales ¥
a¥oles i Sia i
wsniid] adyl gla Jua N
S| Solin s
(st g daly, -
858 ojly
ohan Szan] i
s 39 Spalins | ¥
FL SN FCH . - L
s AT ga Foats ja il Jdi
@ )98 glas
R AW L TC Y i
WSl slai e i 4
$ipl sleads Salivs )
1y )93 galeS (orbgn (19 ignl 4k
syl ¥
iip i -
;’W Hr‘_. R I |
< N S XY 4
f.,! ((t -\ RO W] a:""J'!kEL“C}EH A
B\~ 5
' )
igal 5




oylass 4y Sgase gla sl
olpd e Sop >l o by i

i) g5 e ¥ N

Flows, John Wiley & Sons, 201 1.

k-& Szaal Jua| 4
Al aimlas adlal (ams ojla] b ¥ midos Silogudae | V-

2l

e X . T
Tennekes, H. and Lumley, J H AL First course in lurhui::n::c T]:m MIT Prms 19'}"? \
Hinze, J. 0., Turbulence, McGraw-Hill, 1975, v
Pope, S. B, Turbulent Flows, Cambridge University Press, 2000, v
Davidson, P. A Turbulence, Oxford University Press, 2004, ¥
Mathiew, 1., Scott, J., An intro. to turbulent flow, Cambridge Univ. Press, 2000, &
Durbin, P. A. and Pettersson Reif, B. A.. Statistical Theory and Modeling for Turbulent ¢




asly Y LLL Saoliyag S aclyalnas e gl
cals TA (s &)

Solag gejl o oled (aajl sl gy

Joad

LLU b ye syl g puslio il Juad
{n.\lL\ J.:..é- ‘-—{'-“L-l':‘j_ﬂ_l LnghﬂJ.._;J eliia, ®

nﬁ d...r-l..u_'lc L] 'II

azily halS ey g il pals oS5 @

LLU s L @

bl and 30 Jogd ) e ipgd Juad v

)O3 (595 g Juad
s logi dlos asly @

Srmith cllug ® ¥
R ollag @
wlugi ilido blue lulai glo (B i,k Juad
(Loewy's Problem) (ggqf allews ; 228 5 allia @
(Sears’s Problem) oy allis z cwigies b as @
(Wagner's Problem) =813 alle: JLtunil 2L @
(Kussner’s Problem) oof alls: JLSGobas @ ¥
(Miles's Problem) ol> als = o SLSLsbas e
yrotis oz angly b e @
ey B
ik (sla bty S ol pablin 5 (Saalisd Jll roniy Jb |
ol d JLiwl 59,
LLL 23l o1 Jouiliy gimgd by ipaieds Juad 4




Kalz, J and Plutkm A
method”, 2000,

Leishman, J. "Principles of helicopter acrodynamics”, Cambridge University Press,
Cambridge, 2008

Kuthe, AM., and Chow, C.Y. "'Foundation of Aerodynamics:Bases of Aecrodynamic
design”, John Wiley, 1998,

White, F.M., Viscous Fluid Flow (McGraw-Hill Mechanical Engineering), 2005,

Rom, J., “High Angle of Helicopter Aerodynamics”, Cambridge University Press,
Cambnidge, 2000,

&Y




aaly ¥ cloks aly slasd g s ol
Sl TA (s 4a)
6,109 oyaail s 2les Ggasl et ol sy
Juad o
T Lm.ia-al..m ..... G | T 7 i
JAodio i

gwbal dndd iz g 559l lase gl | Y

Uy il
2 gl -1
poega sl -T-F

T gl =V=Y i

NETeTories | 2

&5 sl —0-Y

Sire dalpd 5 o5 ghab prgl S¥olae F-Y

e 5 Sl ¥

WIyiyandd| 0

teS gl gl SV olae BaBo | >
vy ool gl dlies —V-F
S gl pgaalt o -T-F t
g Gl -T-F
e 5 R bl pen JU by -F-F

WSy Y Yol

Sy Y S¥sles sSlsF slaf - V-V

Y
Saamee Gpline aloal g9 0 g0 Y Sl -T-Y
wtem gl by —T-Y
ol jdadoy due b slagl =
oS ] DY ales calizme gla S5 -V-A P

ailgl S (59; g S el Bliym -T-A

o] ol YA

4\ Y




il dadlas dlal (w2 ojlal nle 1) b Silegidge

L L
Taipera

iz T

P’antn‘I;;R_, Iﬁcompres:;'..ilzlale F inw, willey.

White, F. Viscous Fluid Flow. MeGraw-Hill.

Schlichting, H et al. Boundary Layer Theory, McGraw-Hill.

Batchelor, G. K. An Introeduction to Fluid Dynamics, Cambridge University Press.

Sherman, F. 5. Viscous Flow, McGraw-Hill,




aly ¥ 550 Saelly 090,59 1 axly olaas g s pb
el TA S_tige (5 i)
G598 sl s aled ge] i)l e
Juad s

Slige jeige p gldaade | N

J b Saeliyoge i g gyasd
I_JTu..'n.':j 5y =YY
oealdge i ailg ) ~Y-¥
iU Jals o Sagpminl b e Y=Y
Jib b oS 5 -F-¥

w8y il 0¥

o bl =51 L s
silia =)=
Lol gl sl Y-
alpel abase Llos —¥-F
Jit o Bl sl s Jbes -
cethrantmaa yi diilows 5l Lol s -4-Y

s

&l g Sle 51b 0700 il
detia —4-F
il gt 3lga —¥-F
LsiL*‘J S gt s =V
Ol e sl s laSSl -F-F
8 022 pali e ~0-F
Sl o raug g Pl S g it —F-F
Sl g sbed Jolas -¥-F
Soat g5 yaige AT




u|_:,......4' J|3.n ‘_pt._.‘:- o
ELn celeoasS o 81 -Y-4

‘.:J_!L.u I_g@:-}...u -V-4
ol dlge plu -F-0

Bl sl glealaixe
Gl lealiizs o elasads -V-F

(el 3 oyl e Saalissgyaia) Lo g3l Y- ?
Gl il glealabze, -V-F
SN SE slihyy 5 2l JU-T-F
2alo G g oyl i Olge 3l
Gl dliims Rl s Glasla b)Y
Gl o=l g -Y-Y Y
] alaizes J2s o Gl mal (g lubl TV
gl elbl ) 1Y
Gl ol iz >yl | A
&b
: "iiﬂc.,&j lfi?‘“ i »Aﬁ"‘ﬁ e S sy
Mam Text: Rocket Propulsion Elements GEORGE P. SUTTDN \
Other References:
Propulsion books (Hill & Peterson, so on) v
Fluid Dynamics books R
Combustion books ¥

&>




axly ¥ ol ogyil (21b axly sliad g s b

Sl TA Leiuiilogs yo0 (g i)
& 5y el sl g el )
Jead puu
M : PEri She 2 :::.; dalas ; : e ::;,.. i Sy

GJSTM{ ; Fluid mechanic ¢ OLsb; 0 5L5 3580 pedlin o 5950
GLLa3 g ML jailp) Clusly 53100 ori g lhae (glalad

- by o

Lo ool cwgilh g 515Y 9 ol glalfad oy
sz 6 ¥ )G g lhe g i glalad jo g Go8 Sl

LT o Shear Jloe! fpuizeas ¢ ciliza
o 3 eolisl b Ly ppuiled (o gijl g joled 40ad

5 PR=1 35U g 0,8 S (53 p 45 plail jo Unsteadiness bLd
Ly oY olea S

y ,;,T _,."..ﬂ.i' g JUIE U Js1 50 sl o Axisymmetry @3
i ol

Axi o 3l oslitul b Lirdlogysr ;0 G o¥oles cussiil
Rothalpy & Lol gop ;15 g 9500 pudlic 2l 20wl 9 symmetry

b Lodlogygi >hb « Liadlognygd 5o (>lib gleyiel)ly e
Quasi Three & T axwsi g Pitch Line (goes o5y g 31 ooliiul
b wiaid >yl g« Swirl Distribution 2,8 L Dimensional

A2 oy glgdl (A me

W sgu et Lk 3 ol GrFH Slasl 5 Cascade laposd
g Performance (gla yiolyly adi g (Sl JolSS ( elals 9 (5970
sle oolib jo Ul olsle g Cascade SliolejT 31 Validation

Ot

3 Ligodilagsyei 3o Critical Mach No. g Chocking Mach No. &y yai
PVD clooy JolsS ol o G

av’



polis bl 092 g Ludlogryai yo Off Design pggie iy 2

e
ol oyl g0 Deviation & Incident Angle 5 Loss
Ll g i ©Ylea o 9i3b g Meridional 5le jaoe Gy pai B
g cailagsyei S by 3JUT o Streamline Curvature (g, ailyl
Y
.q Lines 30
Jlesl ¢ LGV 3 eolinawl b rpedlegayei S J_,Sla.l: 3 guicfd Fnj..&.ﬁ.u 7
ek gl el b wlin 2usgd
- ‘.,..:JET sliediay il esleswl b pedilons yad Su Characteristic dwwlxe :
i
.Streamline Curvature g Stage Stacking g gux
2l
et P AT
sh e R lgic ik e e
Compressor Aerodynamics by N.Cumpsty b5 jegasu fudlag el 25 | )

Gy




sl X 48 ey slo oyl Jguol do-ly slasi g uyo ol
el TA (s )

olemg el el o)l il A

pobie : Jolss o g5 old upef 2k wial gl desde
(e G G Guy S asthe gl b o Lol
e b smly S 005 Al yemly esle S

el peale 15w

s Jolds gimie 55 sl el JSw 39 5yel88 9 Al JelSS
g g le gldSw g g SAS sl

glul s Jolis alen 3 Glo pmped o>k Ty p gl desie
50933 2,5as g el s 2lss (5 G0 Hunel S (oot
| 5es gld L =>9,% 3 5los g pimws « Subsonic & Supersonic gle
(silgp (51850790 Sualysge f S iy (> lsk Ty 1 yRen

Design hlic ,5 Steady State Off Design popalic o
JsS 50 51 opyls ¢ Off Design olewlss gy ls . Optimization
aigl 50 ol g sty i estinwl 5 58 glogm sl

. Design Optimization

Components Jold . Off Design  olewlxe wislyi iy pad
oYolao olfws ¢ Compatibility Equations g Characteristic
Ll o oo g dlogs ya

owles o Single Shaft ysige % ;o Running Line ,;}J_:,g.l Stk
cilie sl Load (sl ol g5

o Double Shaft jsige S ;o Running Line G391 Caway
Power Turbine Ml %58 L Load Characteristic 31 eolawl

.1 330 3| Characteristic

g Load Characteristic ;| sslizw! b Running Line .82 EWORIE 33

A\




393 Gy plewtly SilpdS (28,5 5 )3 bl (5480 dnle
- Traction Loads ;> Double Shaft =y 5 5 s Load o ails 1
cpl 39 go S lee gl selyls somi g Part Load Performance o p=i
adle "
- Component Characteristic Jlewlxs cilizs sls S, i
§ e o gl jed 5o Part load remedy sle 555100l .
V5, VIGS , VAN, Blow off : alos>
ojamma S oled o3l nujei ol jaige o Running Line dacul=e 5
oo el 4 Nozzle Characteristic 41yl b
365370 35 2lad g3l crjai gld)aise ;9 Runming Line aulxs
cendi « Hp Running Line cols @ dlas | Lo jaiss pl pols= 4l o
S5 glysise b Ll oSles Cgldl g o b e 9 Sles akais
0 )37
- le slr ;50 as jo Part Load remedy 1o
g 315 e clojeige ;o Tramsient Running Line dcslxs Sl o
Free turbine jaiae S glp o awloe
&ls
T I R e I R sy

Gas turbine Theory by Cohen & Rojers ale= 51 3 sle fpu 7 25




aly ¥ Vb pioy 3o g 3 g Axly slass g o b
el TA (s,k)
s ol saled Gl sl s
Joatd o
..... S
dodde \
origayi g 8l
el dallyy g jape —1-Y
Sealzyspa s o 558 Y=Y
gl jl Jeolo 5 oaias iSly slge clplogline ~T-¥ ¢

SallsT clsalats elas—F-Y
ol Joles —6-F

dl gl Y gazs Jolas —#-Y
LDJJ.:JE JI! LJJIJ.:I -¥-T

prr JU! o glasada

prr JUil 25 opls -1-T
il ol gl YT v
sl Al ¥
o8B s EY

# 4 osili -1-F

o7 S slessly -T-F
B L e e ]
(glel yasi glaaslSa ~F-F
Sl Sl a5 -0-F
bt Slaj pulhe -P-F
o Jolas -Y-F

-1 P PPCI | FFOU- RE SR e g B ]
Zald £ il JL‘LEI- nm."_iflg 3-8

N\




als @ wzali P liios !j -¥-4
a3 i e oliioSly -T-0
8 ol o8ty ~¥-0

2y STy bl yar gly oldy SWSlae | F
aizeanl oo plyl slaaled
S
L I g N e
i Jeled -T-Y G
el it o g Cald (35 5185 R0 slay 2 TV
alat Cie s 0085 5] 1 daly ; -0V
(hgals —F-¥
st Juzal vy
22l
Main Text: An Introduction to bustion, Concept and application, Stephen R, \
Turns
Others:
Combustion, J. Warnatz et al. ¥
Borman, G. L. & Ragland, K. W. 1998. Combustion Engineering. McGraw-Hill. v
Glassman, 1. 1996. Combustion, 2nd ed. Academic. £

A\




el A

(k)

Voass by il sl g Co g Ay oldal 5 wje pl

$dg eeil gl Gges] sl

Juad

cole

b,

il ol sl | pd glaalad -V -)
oyl o azieal i i gloalat -Y-)
& ot b el Bn i glaaled Y-
ks el —T-Y

Jland! elaosyT 8
ol slaylmail jegas 5 aian Llad -V-T
o gl lemiil egad s SZlS-SULE L Y-
ezt glmosgacme 1 copduses  Jlandl -F-Y
JUuzil j3 236 slej rgaseaes | Jlazdl -T-Y
Jlzsl g jhi o 0e (o551 wiaS o Jazal golall -0-Y
,-_5|=.§J,_1_- JL_':_.L| -F-Y
s =Y-¥

bl el A=Y

Ay STy (gaa duw SlL y2r (sl sl p29l Dol
oliy = ¥olaa -1V
S o el S slae YY"
il oy oli SV alag ¥
pyies eli Yol —F-V
&P el Y olea ~0-T
75 (pedlgd -
et ol -Y-¥
dsgh LT =AY

ol Bgid g S g8 A

e




oo syl JE ol oo ailona -4 -
CATI

st phiSly S >
Gl glossny 5l S0 -0-F
prabies (g3 55loa b -V-F
Favre 5 Jloj 558 cpafilea 1 0lAZE] o5ldis punlis -¥-F
(RANS)jalas ) —eSilon oyl — gl S¥slas ~FF
—Yg8 slyoa —0-F
bt 51y (sl i -F-F
il s eyt A 5jludie anlie -Y-F
Al 5 St sl —A-F
Oeze! glpliia 0¥
Fop slaals S giluans ) -F

Tl pas -11-F

Uik disil ot lbaled
(ol s b ] ek glaalat ~V-0)
el o 8 glaalal (3 0gimme £ et -T-0
aledy  Sgals ~¥-0
Shgeliin d2dal g o Slaaled Jlotal JB2 gl gjluas -0
) Sige g, 3l eslizal L
okt pad ~ =

“ﬁ & = T A i‘ & a ‘ju I &
rpiae dimal i glealad gasal NS -V -F
pyalad slelie -V-F
Reaction Progress Vaniable jl salizal b pjales giltos -T-F
Level-Set Method jl sslazal b 1 jddad g jldos ~F-F
Catie alad e —0-F
alats Agals —P-F
Cgiia Sl b al ol glpdas pl -Y-F
Silis ges —A-F

g




SR

\_3_‘_:7':‘ ‘“$

Main Text: Combustion, J. Wamalz eLa]

Others:

Borman, G. L. & Ragland, K. W. 1998, Combustion Engineering. McGraw-Hill.

Glassman, 1. 1996. Combustion, 2nd ed. Academic.

Griffith, J. F. & Bamnard, J. A, 1995. Flame and Combustion, 3rd ed, CRC Press.

Kee, R. I, Coltrin, M. E. & Glarborg, P. 2003. Chemically Reacting Flows: Theory
and practice

Kuo, K. K. 2002. Principles of Combustion, 2nd ed. John Wiley.

G




asly ¥ At Y1y 1 dely oliad g juys Al

celos TA (s,
S5 el (2l ge] : letyyl
Joad pou
2 i T
dodia
& Slagonpends g loasls b oles] wos b i ¥ly sl i e II

T S { I U L PP
ghie ol 5l (gangs JU) aise alaa o) Sy 2l 515 ooy (So38 s
O3t g b sladl S o WSl (Sigly o528 e (gl diged
alas 35 )l5 5 o5e polde (bey gl eslindd b ol 51y Cor s (sl i3 2035
oneza¥lgl 0 Glisle gla fey (Jb Saa¥Wlyy] b L5
lanlpa Sy il g Sl

e Snlind Apnnsiasilg o
Sca¥lyp] e¥ales glpoul P ey (Kb koo
el el gl wotidal s o Suabiss
s g plls 4l olls Sipo sl (glagSll ; Seelisg pl slasSl ¢
wgo Gadle cla gt g abas 2l pils
(P-K 5 K Py s e dolone o J5lae (sleig b (ol
PR et smem anpely g g bosla b 08 e g G
Cigs Gele pl e jn diy
Sligo i Vla pl o oilowilad pd slaop,ls | F

o bl Atiuncsiantly
el GlasSll (6085 a5 laslme doma¥lypl Jool b sl ol | 8

B




dolg ¥ 438 i ojlar Julod axlg alad g e gl
Sl FA (15,4
G g gail ales ga] el sy
Joad pu
Jolwi w¥oles oL
L S, LIPS, PR & PR RPN .
S e sile glo a7 o Jlte @ !

B [P AR O O Cres PP ool o JPG | P s .

e il gl p g o Jle @

bl jlara sl

Sl has 0 slp (gl SYoles g
ka2 e gile gle oy Gl 1 e @ A
adyl gle 50 edd G ple slo ol e @
el o8 glag s e glap sl s @

i gl 55 5l (A (S e le sla el Jle @

7 Al g Caloenio L5 yaed
S5 phes 5455 ¥
DU s 555 il ol e s
kit (s e 5la 5 o Jhe @
Jol 45pe hat 595 @

Cealsed g 42
2l pY i (885 -
e i gile gla a5 Gl Ji. @

-~

tia o
o lealinal b Cealies S g g 4T Al a i

O At St |

W




el als 5l Stz Clmie

Y L oI e olge gl 820 Slnie @

S5 alya ) J5dte Olovia e

SRSk o (gyemma )l (S sl atugy 5 Dlmas Lles *
a7 O Oy g b

et jlaslinal 3 | s Silie gl ) Sods JLasUl .
Ol et g A3 Laliss glo

Ogdly (g by @ gt it Lo .
B pf gles o sle g8 @
o e e 3 Sy sl S e Dl i Jle @

Ayt FleS el . i
Lo, T | W E .
Gy 508l Cod amis S S Y| Ll s Ll @
ey 4 e bl gle ojlu o b o e
bl ol (g b sile Gigen
2l
Vil _iiﬂ_-“_' e ‘u‘ﬁ"‘ o .-a“.n.‘pq;?-- - '_.;‘___ i’ =
!. S ri‘ﬁ% .,q [ED
}

N



..k?qs T njL.-I J.I._..u.L'..!I.J ;1}15, Sloaws ] L .FL-
el TA (g i)

I.‘g,PL'-.'f"' 1.?3"".1' 'u.'lL&" l..ﬂ"".l1 ._-;'1-:-"’_1_1| Ly

o s

g (Soolind piln S Glol wlatin | )
gl 4 dlwgy plus S St g8 ey | T
(sSroliad o8 o ¥olae iy Jgo 8
PO - ’
&l sle S a5 Lol b
aekeata Jel €
pead Mgl 3 52 ot (lo g 4l paand GOLT Ol Sy
ol b awls (glp oo Zdlel by Ghs) g Ghl) Cued g a8l T
ot 53 o
ol 40 Sy gl i | D
i KL 5 T % 5l s S ST |
Cond onigd Slgime g Saul 3oy b pues g)lz! Lol G
Sedgayla 5,188k
iglisie (gl (o))l as Conad Sy | A
2598 (5w jl ooliiwl | 8
ilide puils 8 20Ty @i | )
!y slasl d o STy | 1Y
olgddd Sonolis (gl )b &y aasd STy | VY
wile) aald 5o J>
Jalngs J1520 'Y
Jalags J1,52l oo J> @
eilS B dlels jo J= o
458 Gl s A

=




498 dipol s B

IrJEF)é daala jo (gaas LJ.:- .c

s el e i STy Sl
4 olf )8 SRS 2, 2

Vo

L TR P
i e o Sltal a e o I gla o dle Hly B
@33 gl gy il oted 15 2 b
e
deuls 3 Sl gl a4 G loage aeld lalld d
Jlsss 361 e
lesgs w5 ayy Jlop Slaize
S8 T8 e Yol i

VF

sl ) sladge (Flowlxs glo fg,
odt 2kl il gy b dslis g o ple 15 Sy, 8
1PsR LBy
Lad o) hes 9 7 sl P
Jasil b e
JrASl g lali g,

[T = T - R =

VY

il s Y olas oLz g J=
Jal 4o SVolen 4 o) @l pg0 4 50 S¥oles i

oo

)L-El- T P
gl et ey
sl e et B

i o n

Uas 5 y3m5] as
Rung-Kutta _bs, f

pad i yo (518 piuww glp ploj (g2 JISS S
sgura ghe Sl e, A8

/::a_h,-‘N?“Jiﬂ S g s, D

14




ole; @b Jol a4 o (gld i o1y Jloge 3dGT| Y-
olej 2 ped 4 yo (olb phivis gly g0 3BT [ T
ol Saslyd ohg trbn | TY

Jioge SolieS gy | VY

JIoge Gl ja5 hay | TF

Jloge ola i | YO

VA




soly ¥ V 3guma glizl by dely aliad g y0 pl

celu FA (s k)
s a3l e el bty By
(huad o
SRS
taoudde ,

Pl odiges 52 ol ponlie g il

izl gume g Sgame Jold Jloulxe gla gy o glaeais
APRES ‘jlj:-_-'l gy il eolanal cogms p o glasails dgims sliml g 50

ol ol g

A0yl ol (595 9 (gl I8
Woatinial b c¥obus gl i i Jowciliy: aibs scgplaca 1S monis (s 91ty
ey 2l gl Blam g gl 5 Jol

6y bl b glail Ay pad
wstade 3 Ghupe i AL sl

SR BR1 )
ey Jlesl oy LS 3550 Julyd 5 o il pogie b ]

0zl (1 JI5 9 (5 J 29,
sl Dyl g, Jlacl sy s loal @l 65 B0 5l 6 255e el 2
weak form formulation ¢ 3=, L, 5 5 U gla S,

dgdmma 5l Hay
J5s ol o pledl lses Silaandes alfis sgslil Cile s i 8 pladl iy i
lilell s s2a 5 $HISY laglall T oy Jolf 5 (Sose ailpo
o5 B (slady, 5l eslinl b oSl S¥slaa Zlitl 1 5YL 450 5 (o
wSire dalph Jleel slo gy 2 - g
ool slaplall 3 5 b2 slaplell (G e sile gl 2
wEagma OB 5 Glmas NS A Seels bogamss
clasde ol jé 5 Syl glopladl 5 Mapping
o5 55 IS5 s 6512l mapping

VY




il Juw Sillasa
ledl 260 e bl il gl g lee g lifelal (gan S
okedl 55 cwdis glacusgama o lE sl

g ,_r'ha-_,_.'\.l: sl prilie glol ( Jas 2 Sgams wleiladl o gl dsuic
Jilo b 003y A5 caou (Jlw g ojl) Suilla slb piasm
5 I8 g 5 oslizl b s ot

vy




dsly ¥ sboo il did iy b dslg slaad g e als
el TA ot Lailsn (559
Eig ge3] v ol (g el (M)
Juad
ojlw =13k 50 39290 SBASL (1T g >1sb sladiunls 1 (5950
=shae gloa luileal b oles] °
ojlor b b p e \
ojlu plSomal ol 4 sl @
Szl ol elli=3e .
&S5 (5950
oolite sle L, .
il el @ :
Omej g 398 sle b »
com olilizdl e
Tl e e
st |
ool 1o eslanil 550 Slas Su3ad g Sl ols> .
badlss v
SNy SeAr
Slge il gla By, g lajles @
Sl g 2y Julod
(sl el aals .
crael EanSS g npesl gl 4a 8 .
o o Ml 40 0 e SlliaSle b alis] @ f
pita g ol wals ol glp @l b @
ol sy e
ol gl pae road .
Cu gl saiug) g Olxie AleS g GRS Juld b

V¥




il 039> 40 ke glas ikl L olesl *

PR PO L | PRI PRCREN W L g .
157 3 gl 9 diks 35 D92 gu (5lb F298
J R A . 5
0al Cuali gladt g g Dlie .
ejlw glasl pwais slul fyuusi
P e . v
SLed gleelaus g Lo o ) oy .
A Cad e .
slojlw ¥ Lail
lox -
Loz - A
oYl gy sl
N Lt s
2l
\

V&>




el TA

(5 i)

n.r-d.__,a Jlg.n liu.ﬂs.n ..L'.-|J-| aliad [ |b|u'

GEog el s aled el

|_¢!Lr:‘jJ! L

(FRP) o j8a0l5 0lao jl ot didlu eljol cosy g ol slosda,

S o Ol Sl p glasaiia

i geell 4Y S0 Sl e
g E
‘j'-"-f-j.a‘;ﬂ.-?il d.l\!ll o
(Specially orthotropic ply) el sl 4 ©
(Generally orthotropic ply) eges dolaie 4% ©
e Sl Sl Jas e
Ceeglia |l @

23550l LY Ky Silng Sonn

L J.;J.ﬂ-.'f .
..:..gj.Lﬁ.q ‘_.L_A.LTL'E L

o igeels ¥ wig SO Sl e
Az, cols. @

l_.,;{'.uu J"'.‘!ﬂj L
I;:.-BE.LF-I L.-% L]

i igeals @Y als Sy Tyl wile e (glgdd

S iaels Y e Sy 0 Fagby Wl gl

(Y ool 51 el lgds

Gl wiy (b jewels dlge 43 Elygu

wels deleio glay wis | iles

AR

.
A:-:,__\"ﬂ'%u;w'f (il 3 2V glodiog L (zeails sldl

'Y

NT




= jgpelS abolio SilSes 5l
Sage Sy pl e @
e flas ] 4 @

S Sl @

i3

vV




a-ly ¥ ) dig lidass Soilse axrly olass g o el
el TA (s ki)

s Gaeil e oles (aajl L SU-TS)

Joad s

doddio: Jal Lad
S ple palie g bl Ol g e Gl agsle Gl @

Sy G (gla 3T : 090 Luad
etiil 0gad 4y (o Wiz poalie o g (il e @
s il Jasliz il b 5L, cllee @
Slatze Jad e
ol sla Sy g Saoblb e @

S peed 488 g e Dllee @

e Sl g Juad
Ll psgio 9 o8 poid B3y b @
S S g BT p R il i B @
(5 gl gmiledl (255 J5d L olisS 3 i joi b @
OB i (slala 2 8 i glay i B L @
i U g bl e g Sy sl e b Sloogas @
ilall g o8 T g U sloailie ( Sopd pas- @
LS phslagl @
7> 3 g sllell Sl g5 @

Sz g5 sl pdi g Sl clo o85> 1ol Juad
S5 ot o Bgpls @

CS o Y alea 2z ) @
il 25 = o Slei sliteaS o oy @

b S pbalE g pd i SlmeeS Ei e oyp @
i ke O

VA




Saad jles Sl puad @
Sagt ey fiS @
ot st b blil o S glaanas @

Oldos S olas gy | Luad
ATy sl il gla Gl g pyz ol @
e 5 o2z pe s I gl ple = (oS pyiiege ol @
70 5 slze o S Gy = (gla gl pyriege sl @
B ooslis g ooiem o Joles o¥olas Sijpen oldy SYolee il @
s R Jel e
Jil g5 sValy f5 )0l @

O (g3Vga A5 jaea U @

R e

alSice oY olas ipids had
alsiise clalae le 0 248 o o Cudgiome @
alSize SYalia g o NOI 5!
$lp (do S5 (b i piedgole glis poe Jol gyp @
alSize c¥ales o2l j3 ealiiul 3jae gla 4T
s> sl Jias o5 @
Serg sl slajpeil @
Jlo S sl fiine wVolas- ®
Sl g dlolas gl g Gl Sl dalls @
R il g8 AR E Sl
e SVl e
gp SVl s @

sl g slami gy o 5l S gla Cusgamme gl 5 gole oyl @

L5k
GLQJJLE.T J:l.r_lf:l 48 Li.}'.l...l'}rf L.n.llrﬂ a8 Lﬁ:‘- -.i_--.-r.}ri o @
h.iJ.'.::vud.Jb

£
g
L
&
¥
&
E':
£
§
E..i
3
<
)}

VA




P e T C1J.'?=1..r1 g Seweluag . @
SF 3 b SEV Sy plah ®

Silioge i  plad ieiin Juad
m e g boea o SR gle ple = (55 5 olE gl @
x> pa 8 o |35l [ C-D) Salyageipgs (6l @
Jlaal 318 5 Saliysgn s S¥olea @
Coleman 8 Noll eg.s &  Seslisdge s bloo by @
sl
pdai gad Leiliies plmeal g Jas ) o alSizs Yol @
w3 Fo ol ST (5551 g (Soaluoge g Led ala
o (5,00 0 SaWl el g @

Ao



sty ¥ donte J 55 (5995 sl shiad 5 oo pli

cels TA (g 1ai)
S b fyaasl o gl 0903 il s
Jhad
clls glad Uiy i g adags J 505 (500 p gl dedie | )
S PO PRI PR E 11 Jow Jeld digs ] 05 dlie O A I B
&b gy ebal p gile dig cilide Jiluwo iy i 9 jlone @l g0 | T
shaxa
Ol yadl 03U (30,55 e uiiled gy b alin Jo pledy (St ol i p2 ~
Jas g cdls sls purie
Lo gj2y asbip (hay 3 eolisiul b aiwnd dingy Jpi8 Pl J= ;
Jle Jo bt pé g s slatiinn (plol Sy Jool g (Sies
G s Los J S Jilaso Jo 50 by (530 4ol (g 5l eslisul
oeilals dolee > sami g wapa odgibels &l i pal idiwgn | 8
(LOR) o o s gla j5i¥sT; plely (20515
bocdle 50 g Cudgaos g <l o bally gile dagp divws .
> slowlen &S 9 oles Bl alvs J= 1§ abss Cu dguxe
Goue J= b9y o salums U g gobun sleugimmn b yial)ly (g5lw ang y
(steepest descent g U 45 g)) Lo ol b o5k aige Jiluse
siz g gl Al o ST O (Saolnd b i gile dhay Al i
M}.}%J)ﬁjm&J.;.;.F_,.:.:.ij;._..L.._ﬂs-L_;;”jh.aLa.-..ml 3
iy bl d 9gad (¥olen Jold algy S allumn G5 S5 ongad |
e dds g ol ity | BT -u.‘,is...l.n.al.h (:.315 —.:uh.'rL'L.M f)ﬁ 4 jlee ol g
cald g 0l3T ol sle) ©rygem 8350 )y il slo b quy | )
S i b Jilee o o ol 3l eolizul g (a8l fig) ol o0 ol | 1T

A\




ol 61 T3 w9 ploy Jilua dlivs Jo | Y
Jilos § g Plas Dyaw g0 @ Jis 6 JBlus alli, | i
L s A5yl g Ll duslia 555
Jla )= singular intervals 3,350 oo o3l L aigy Ju85 Plaw J= VA
sounding rocket
steepest iingy Jy8 Pluw J= 53 (goas gla gy p gl dedis| o
descent, variation of extremals
2L
e 7
A

N




el TA ()

$)lss el ol ges) byl s,y

S ) S

e

Cand JalS) po3 A g e Seelaa-(yl Send VO Jald) ol e
slase A5 ()

ilizes g0l Wl yo b loslan Juo glsil

@oljl 4z 0 ¥ g galjl dz 3 ¥ L 35 yodo ppor  Jubo

calizes gl Jdas glilag

Gt e o8 g J alfiiws jo golildx o F s

Lo fas Szl i

Sl Sdgo S (L5 s

(Lowslys glifyl )25 alo 5I) Squds’ J,08 digai Sy (>

(e81) S0 e 05 Aoz 1) Sl pul ) JI5 digai S5 (10

N




s>y ¥ Vb culaa dxly oliad g uge b
el TA (s )

&g oyaasl ol essl bty e

‘jﬁgu [ L:A-lI“M rb-.f-“t-‘-‘-" g ..i..-.JL:.? pdaAnae

Sy gl 5
Ham Opelasil 5 50l Slpgas 5 2 jgeis o Kiulad lyil | 8 an
5 b
Elyl sl sl Jpal o sl s b slogts, gl "
JL‘A,"_L;_ __:-:"‘ LE_.'I“ﬂl'"' -J;J’Ln Y alas .JLE:.:l dlﬁ":l-J_J:Ll 3 Pl i Lgl.hnli:.-n.h
! 518 gt Spdir e Sl s &) e
QLT KV
il welhais g culaa g zlaval walas g clajpnn
Gl d Zulus yuilgd
&bls
& alass |
\

N




asly ¥ b 8 lastinl el aaly Mo g egepl
sl FA o lsnls (5,40
G2 ol s aled ppel] O =T
e
ol | eels _ B
oylgnle o>1il afap Il glasle )
ajlanle Cuygele Loy pai v
o)lanle (ostda >1ib g (o8 Jald ¥
o3lsols adgl >k
olsple 3435 olb Jpol | 0
oylgale (o>lyb ofsp Sy 50 Gualy Olaisus glsl 4
Slida; N o355 J S ¥
=]
9 % t\ o lghle 03y 55 Sy Jolow A
:\W/ = .
o 1{/ &ba
Ecss, Standards |
Satellite Technology and its Applications, P.R K Citelty, 2nd edition 1991 ¥
Sweeting M. N,UoSAT- An investigation into cost effective spacecratft engineering, The -
Radio and Electronic Engineers. 52 (1982 ),pp. 363-378
Sweeting, M.N. UoSAT-2 spacccraft mission, Journal of the Insitute of Electronics, and £
Radio engineers, 57 {1987 ).pp. 98-1135.
Chetty, P. RK (1988 ), Staellite Technology & its Applications, Blue ridge Summat, P. B
A, Tab book Inc.
Pritchard, W. R, Estimating mass and power requirements of communications satellites, | ¢
International Journal of sat Comms, 2 ( 1984 ), pp.107-112
Wong, H. S. and Bleweet, M.J. UoSAT-2Spacecraft power System, Journal of the |
Institute of Electronic and Radio Eingineers, 57 (1987 ), S. pp.116-122
Hodgart, M.S, and wrght, P. &, Atlitude determination, Control and stabilization of
UOSAT-2, Journal of Institute of Electronics and Radio Engincers, 57 (1987), Spp. 151-| A
162.
Mansi, LS.A. and Sweeting, MN., UoSAT-2 spacccrall telemetry and telecommand
subsystem, Journal of the Institute of Electronics and Radio Engineers, 57 (1937}, 4
S.pp.123.129,

NG




daly ¥ (Y) sl ejlsale Ol plse delg slasi g e sl

el FA (g Aai)
25 o3l vl gl il s
oJuad o
e S
g Caoxidy ead Iji‘{.,l{.:n- JJ:.F} IJE‘EﬁHu e ojlasla l_,;lf Rastt BT
= 09 5l ola e gee )l nf ojlaile (SO A8 Gl pte s (g le 28 \
CanaBga J 28 g ol 1F e o0 Sl — e jigeedld ¢ o (53T s
ol Ot e iy Sl g plialal Culls L s Gl
aJ13..hh aJ'L: .
st ) e
= 2y g G e = e ] S 2k g S e :

ol slaslhoos SpaB ole suiiS ol . S e sle eSSl
(s — S

L 9 3t 32l 9 0 3lale | GloSud (s aniilS 3 o Jlud ¥

Lt B st Silas i q |5'| nﬂ_g.hl.n 5! dilaio 9 ‘_.,U.dl Lyt EIQJLULJ

$
SN Ll glo
(Fohplxe « 5! a)lnlo (230 ) (sl 0)lsale (Sl gy 5 L 4l -
l (9 5l oslgale Jaligo (puigpov « 0)lg0lo o Wb Car s
22l
i Tl TR R S e,
Satellite Communications ks .l
Dennis Roddy )5 s §
4th Edition . Mc Graw Hill 2l
Satellite Communications —LS !
Pratt, Bostian , and Allnutt o Y
2nd Edition , John Wiley 2l

NS




Satellite Technology Principles and Applications kxS ool
Maini Agrawal t oy
John Wiley ,b

Communications Satellite Handbook b5 .l
Morgan and Gordon Facy
John Wiley il

Sattelite Telecommunication Author : Miya

Digital Communication By : Sattelite Author : Feher

N




asly ¥ o3 Sl 5 >3t Jyee! asly olass 5 oo gl

Ll TA o )lgale (5,5
&,555 gasl el g eyl s
Jad

Slhles jlis g Lo Lad Cu jg0le \

a,lgals 4 o1 Jlail g po)lanle 1

e Soeloo wlasie 1

&l ejle =yl ilal f

UE-"“‘ S b o

aylsnle ol =150 7

Kol g Kbl SUhg e dpmslxe g pueti |V

S jaeslS Slan g olas ol A

IR P E R i) k!

dguzes yladl fdo g \E

sgaza ol gy lagd ol flod A

o3l Sl glroga T

IR I WES VY

»oslsle 5 oslsale Jloge oo (il 6 pueti | ¥

=gl sle o5l e

e 8 g8 08 0 § g Y L] VF

ojle (S g por Julxi WY

&l eilu sld =1k g la Ll g,108 s YA

&ls

Fmﬂ. Elemenl J’malyms fnr Salcllilc Structurcs Ahdﬂlln Gusser Ff Abcl Fﬂutuuh \Iader \
Springer.

Space Craft Structures and Mechanisms, From Concept to launch, Thomas P. Sarafin. v




P.W. Fortescue, JP.W.Stark,"Spacecrafl Systems Englincering”, Chap4.5 John Wiley,
1992

B.Pattan,”Satellite Systems: Principles and technologies”, chap 2.3 Van

N



Cels YA 199 oly 1 i n ()
5555 ol (ales gl il e
Juad puo
a,laile S yzole !
alanle ela o £lail T
_ s3ely 3l i (ol douiia | ¥
/:J: 5‘:___""%\ 299 0y 3l i glB el 3 18 ganiis
{E. /@h"% e jUs g eoledbl g9l pox &
\";—,-“ X7/ :.'-;"/ JUaamo 510 5 puSr gl v P
N wps?/ Rypal B30y v
o) LS sls fbg A
b ey (g8 yielsly (g 55 0l A
cren ) phossadl 5o el sl (5 o)l \¢
2ot g o sl ol (9510 5 5 5 el 0
Sl Jl | 5 (guics A VY
sslgple ;550 6l e by dlgao pim bl Y
2be
R harris: Satellite Remote Sensing, An introduction Taylor and Francis Pub.Co, 1987 \
1 B.Campbell; Introduction to Remote Sensing, Taylor & Francis Pub co., 2002 Y
1. Campbell. R. Wynhe Introduction to Remote Sensing. 5th ediion. Guilford Press, 2011 v




Sy T i 8 1 0 3ilSe | =l Ay oload g e pli
s ol 2l gl il )
had s
Sladestasd | 0 0 ol i )

Jilag e p3ail8e ol glidiay weols Ll S glaLsLa

\
o onigdjl gle ojlu i ombw saiglil Jilwg o s eaisdil
bt B gla sjl Su0 sla 7 )b
(ot >lhb et ohb LA eulse olb ui]d ;
i 2 o ilesia 1k
Shdh s o3l ol b
Al g sty skl sl axishil gla pplSe- Y-
etk s el il w1l eSS arilis (Tether)
el =
5;’1'-‘ . Lyl 3 JL‘}'j
9 & g a8 -TT
o *
$ Sz le plfe 0¥ i

J_il'-""" cole ,n_r..r[in -F-Y

tf"""n
£
A -

A g
0y e p? &l nﬂg.abu el ol ptas Y-

l;_i'llJlj- *}".‘ L?L-ﬂ g ﬁ-—JlljJ.'l' 'I.El -:}L.-.I 4'_57_',]}3'- !I-J.AL:J le J._.i;‘illl A=Y
}:JLi_l a '.'_:,L'a.rnjﬂl I;-.:J-_IB .JEI;;.“_S‘,'L._‘._'. [l 1‘_"3:"‘_";‘,11 J-J-LA_.I- -,;_f_;..‘.\}i.’.n.f-
el o Sad ada s cdds £ LQT e ol g Uas oYl
Lol 85 bS58 1 g5 SR 50 7

T T e R e e g e e

Ao owid Fuo b jaiae b jeed (a8 fald Slad sla 3l ol
¥ lail o lndil i glo Flos o So piS)) wled Soay LpSiST gl | F
srasa R rrEIETEs d"ﬂ uI-ﬁJ-Il_JJ 5

yoylamle yo o o dlso glail | O

A\



gl 5 o5 e Salaa gla pilSe gll -1 -0
(TVC N coalg jlap |25 sla pislfs -0
sl glaas o8 (S 3 fulie S -T-0
Aiatisn gla oilu g ol glo o s ~F-0
JSos= plagil p3ailSa ~0-0

blow Lad ojlw S| 7
Ladgus g cujpele | Y
by glegpialiy| A
>k la)kre g ol (b 5o g G| A
Modular =k g L3 38g0 sla ol b| V-
ol Js )Y
i g5 g Lt Jobd ojle 3T | AT
Sguzma ;ylad] lf&..!.l.gd..uj.aJUT VY
o3t 3T s yile glggy | VT
s ojlo g slabli | V2
&l
W.Glugge, Handbook of Engineering Mechanics, MeGraw- Hill, New York, 1992 \
C.Wang, Appllied Elasticity, McGraw-Hill, New York,1953 ¥
E.FBruhn Analysis and Design of Flight Vehicle StrcruresS. R, Jacobs & v )
Assicuates Ine Indianapolis, 1973
0.C.Zeinkiweicz, the Finite Element Method mn Streture and Continuum Mechanies, ¥
McGraw-Hill, Publishing Company limited london, 1967
L. Meiroviteh, Analytical Method in Vibrations. Maciullan, MNew York, 1992 &
H.C Martin Introduction to Matrix Methods of Structural Analysis McGraw-Hill, New | o
York, 1966
S Timoshenko and D.H YongElements of Strength of Materials, D.Van Nostrand, v
Princeton NJ.. 1957
S H Crandall and W.D.Mark, Random Vibration in Mechanical Systems, Academic A
Press, New York 1963
H.GERARD, Handbook of Structural Stability, Part IIl. Buckling of Curved Plate and 4

Shells, NACA th 3783, Aug. 1057

AN




NASA Space Mechanisms Handbook, Fusaro (Editor), NASA, 1999

Space Mission Analysis and Design, Wiley J. Larson & James R. Wertz, 3 edition,
1999,

AR

X\




.L1-|3T' Mf!_,h Jj""‘!qdrl'Lf‘ -J-.'Al'lﬂ o [ |&|.'-

iy W o paler sy g (il s (s
NPT '..'.'IL‘"“_]T LS CJ?'_}T b2yl e
had
e ol By

dwéhﬂlrmftslum y

S jgale Judoi | Y

i i e Sesoli 39057 21 SHleo

&l olad ol ail pioy

v
¥
dals pled sl in | 4
&
¥

g ygale o> 5k
lJ_t.;LLn
b S P

H111 PLG ”Mecha.mcs an::'l Termndjmamjcs of Pmpuhmn“ Addision- Wesl::}', T\ecw \
York.

Sutton, G.P."Rocket Propulsion” Wiley, New York. ¥

Zucrow, J.R." Principles of jet Propulsion" Wiley, New York, ¥

Wertz, J.R. " Space Mission Analysis and Design " Kluwer Academic Press, Netherland. *

AX



ax-ly ¥ 3 Cemdy S Sl as-ly oload g o8 6l

Zels TA e Sualigs 3]
i sail « i gl byl by
hiad o

(ADCS) o)lgale Cunidy J 505 9 (et i 32 ) s 25 \

adle pbol ¥ gilw Jlub - gl jlab gledy, g1yl v

o)lgle (55l jhuly paw ol Gliadls v
ol ajlaale Soiledw g Sewly s Y oles z1 =l

Ol 3 ojlanle Sodlodw 9 Sonoliyd W¥ols il il o

ol sy eslsale gilw sl o J s 7

—odimd jalidd —o lable Cumdg ) S 50 solaiwl 390 sla Sles v
sl § (laall uSe & 2 o gkl

03970 dus (53l laaly 9 ]S A

alis wgloj A3 —dilime slaoga jo S8 e sl olyb i

kol guSe F a3l 5410 0 @ 95— 3480 (59,

ojlgnle ol asgly Cumdy rpai pablic g iy jles 1

o liw = o) qgdypd gl R - Curdg et 5B Rs

1

sogie - sSs s
KLD'J—!_I‘-.:_\\ gLn-u:T 8,5 3l eolanwl b umdy i ddgl punlis VY

. r ] ]
.":'-F iy \%\ 0 yaoe I Condy road sl g T
“a / -‘j '.'..'*} GJWMWSMLELHL;*SJ VE
% A R T = = -

&{m,m:hb/ i 3 — gl Al - S (e g (el (518 o555 10
- g lyed —ewublias wdls - GlAz2) glejglils 7

Solis g 1
B39 (59, OLLS ] 58 po 5980l ol b VY
loddl guSe F oz 3l 510 dgy J i oo yeSl b VA
P b olazks sl Cunds el owiigeo | Jool 14

Afo




.,‘5,Ln.ul doidaiit g njlgﬂl.n

2ol
g'-{;n:::{c'::ﬁ'- oy A it ”ﬁ : AL it 33 AT RN ""3'1*"3
SidiMarcel. J, Spacecraft Dynamics and Control, A Practical Engineering Approach, \
Cambridge University press,(1997).

Wertz, JR, Spacecrafi Attitude Determination and Control, Kluwe Academic| .
Publisher,(1978).

Wertz James. R, Larson . Wiley J . Space Mission Analysis and Design Microcomsm, v
Ine, Kluwer Academic Publishers.(1997)

B. N,. Design of geosynchronus spacecraft, Englwood cliffs, NJ: prentice-hall{1986). f
1-13th annual ATAA/USU conference on small satellites A

A%




a=ly T Bl - - P S [ dely shiad g o U
el TA o ylgalo &yl oS (s
s eail vl ea] by e
puad s
Los L 510 ppiannsans 31 (539 0 )
laglad 3> laixe X
ol slefle v
creay & jliliwl gla slose f
o) § S y35 Zuiaraid g 5l > (lgd A
oylsale iyl jLid g sl a0 Cu e ¥
@l Jlist glaussT 3 gleil ¥
ejlgale 1y Sl A
Sl 18 el 8l e q
wlo ol ©ue ﬂ-:-l-l.‘lL‘.'-!'.ﬂjJLLﬂLiﬁjli; i
(538 55 o ol gz ol (b el g jhie (5l 4t 1
Aiarid vl 10 slanlo 50 oyl JLEH glao 515 VY
slde il 5550 )y g auons AT
O 3 el y 93 lSail plinld g o1y olo 'Y
any B \d
o lanle p yiuail 31 V5
Sloyl oty g o3l skl s ge iule 5 VY
/| :‘v",’;r\ﬁ\a oslgple 3 JUabpud 5 JUad 1> J S glosiamen | A
@) e |
) R P T I

a\'%




ekl D AN

sfe

Funs of Heart and Mass Transfer, mnk P.Incoropera, ,1tt \
Satellite Technology and its Applications, P R.K CHetty, 2nd Edition 1991. ¥
Satellite Thermal Control Handbook, David G. gilmor, 1994, v

an



el FA TRl (g )
&5l cyaeil o oled (ygei] celtisl oy

T TR T
eyt .gﬁqm.ﬁ:{;ﬁ 3 —'gi m "grri: if-g-;::_

b gl 5 ha i 11
;QJIJ.'- .J.i.ljl_!.q:r‘,.:h.l:l u.-.aJ ,_55_})1‘:]@.:;‘ |J.‘|°J..7E J.n|3,r. -T-1

wsle 55k '-;:—L"-"} ol _3| a9 e Lsh:-‘” ;'f.r:*i: Jels ‘TU' 1'
M edye g e (eeobiliieg 2SI AL sme) (pedelite Gl
Gy 2hd eyl Sl g e sy wg Al Sl g Ll
g gl (ST o9l

>k sl dngi gl

% ,a%. gl glins cananas g Blaal -V -Y

o (’ R3 (Slnmryr (glgmad 3 ¥V y
}‘;, @ / _ s § Uo7 2l s sagas Ghnngd (glgas T-Y
a0 Cond JlB RN

s SERLAEIL - PR A RL IS RE R P )

(e S (Slgid 38 5 gz -TT

g yfhes (gl S ] SO Sl ey el Lt YT
sl woblaiyl glgmed wSad 5 SiueST et 1Sl sl i
Gl e sl bl gla ced Glid e Ced WS
wile Sebed b slezs (e 5 o dal s slgzs EMC/EMI
Jge Sligad semiz il il Do iyl A sl
AP PR Gl gy

oy sl

Spds sle cos aal -1-F

AA




wepdy slnd 305 5 gas is YT

oy lgind o -F-F

Sl 5l b glesd
sl e sle cans ganls 4 Glaal -1-0
Sl el w Jes 5l LS e glgnd <T-0
e o 3 4l ke sl -
by 5l B8 sz U1 -F-0

o lles liind
hdas glras ganils 5 lual -1-F
Sl Gllee slyzs -Y-F
ilesliied s dagil lelan sl V=7
(sitolar (clgmnd LT -F-F

S (g iiaay s
St 3 o2lanal 850 gledoa -V -Y
cilia (slas luskeud Y=Y
sk 2550 slgalRaslagl -Y-Y
Lo lsats g laylsdle 5 —F-¥
Cas ploal aailesla 4 el ~0-¥
MGSE g -7V
EGSE &ljges —¥-Y

=B ol S 8 Wiged i o Ry i
Sl JAS s g2y = V-A
03kt s 25 = VA
(sldd (Slpejilia S g (o) -T-A

NﬁSMGoddard Space Flight Centcr “Gcncr&l Enwmnmenm] Tcsl Spccif catmn Fur
Spacecraft and Components”, GETS (ELV)-1, Natl. Aeronaut. Space Admin.
Washington, DC. 1977.

Xos




Spacecraft structures and mechanisms from Concept to launch, Sarafin

¥
Structural Design and test, Nasa-5TD-3001 A s
Space mission Analysis and Design, Wertz. £
Satellite thermal control hand book, David G.Gilmor i
MIL-STD-1540C: Test requirement For Launch, Upper Stage, and Space Vehicles. &
MIL-HDBK-340: Application Guidelines for MIL-STD-1540B; Test requirements for |
Space Vehicles.

ECSS-E-10-04A: Space Environment A
ECSS8-Q-704: Thermal cycling test for the screening of space materials and processes q

IECSS-E-10-03: Testing: the standard requirements for test selection and performance

\s\




ala ol elsale (s,
@i oyl gl el _.;e'v.-‘*.'ul =TT
Joad s
*ﬁ%ﬁ[ﬁfi ] ..- =% ) s \i’.ﬂ:lﬁn = e . , e "'".'.""'J

deog mE n,jhj!}ﬂ'.n Lglﬁjld..n E_Fg.ﬂ ,51&_;1,&'.& Q'ﬁliﬁ o ‘sld..mkﬂn
.Jt.if.f L.LJ.JJ' .L_f;L'i.'r_d 4.5.31"""’"5)":"! ':.r*-i'*""ﬁ dn.._n..m.:ld' g |_'i...'._..| §
.J.h_j_’._i_?sﬂ 'I..'?:""""-'q"”..’ﬂ'.'-":' GM -!in?jdm

bgy g cull ailfuie owpws glSosi | 7

sloylarle lioiuw j0 1350 g lrasld glgil | T

TCP/IP 5 OS] a= s glidws p S L,;‘L.ﬁ.ﬁ <l slelssgp
nulaﬁ}ur I-Jw1 I-'duil-_ll-l:b’ 1#&1& 'l.;'lj'ﬁj lehd-:llyj

SCPS obad ol plie 3 lailis! JSTg
los 5 5 Slasl-1-0
SCPS slaay wjq -T-0
SCPS awli g cos-v-0

(TT&C) oo y90 3 ko2 glresls SUd Sogp
Job Slosloea o1 St 5 puyd Jsb o 300) IRIG S5y V-7
(remmls e 5 JSsy
CC&DS aals ali 5 gm0 alb 5545 -V-F
PCM o Jasloal Y5

Uas yaukeld g Sogas L RICT pL o

lad ola |5y p asd Y

a5t Y STy 50 o3 a3l -V oA
JIPVG 4 UDPC o TCP 3 IPV4 g 1o (clylSss  ~¥-A A
IPses 3 SCPS ool (glplSss p -T=A

A5 I 0K

-lrﬂru‘-ﬂfi
e
S

JUEt Y lelSig
SCPS-FP |5 (slelSig —1-3




laasla g iloos s -T-4

AOS gladosls ST ISTap | V-

o 9 1oogliRou (y9, Kl g s —Lgmag gy Elpil | 1)

ﬁ’aﬂd sala JLE.'D' e salaul S ya0 ﬁlﬁ I_’SJ'gﬂ Y

ouls Zliguiuwl g o4lenle 5o ISTap olulbil g SbijL| 1Y

wrbad ovne s 5 o Sldee ola ISSgap | VY

&l

Bruce R. Elbert, "The Satellite Communication Applications Handbook", Second \
Edition, ARTECH HOUSE, INC., Boston- London, 2004,

Willlam D.Ivancic and james H.Griner, _.."Satellite Communications Using v

Commercial Protocols”, NASA/TM, 2000-200796,

Dennis Roddy, "satellite communications”, 4nd edition Me Graw. hill v

M. Richharia. " satellite communications systems”, second edition, Mc Graw. hill ¥

Patt, Bostian and Allnutt, " satellite communications” 2nd edition, 2003. &

M.Bergamo, "High-Throughput Distributed Spacecraft Network: Architecture an|

Multiple Access Technologies”, Project Report, NASA Contract No.NAS3-01101.




- ST Judand g (=1 gl aa-ly olss g pys pl
cels FA o lplo 3 g ol slo ()
25 ogeil eale oael ELEST-TY
Juad o
b ol (2lyb glayialyly | )
aly 510 (5 )3lid 3 b (T glgil anng
gy g bl il -
Jgdoms tbe b la omil = ¥
(Arrays) o> sla ool -
ey sla ol =
oylgale (Jlplie gl piawew 5)lane | T
S 8,5 es g pleel Lol gl Codsume | ¥
o slanle slo ol (glo (55995 | O
o il Soleyl g cud | #
2L
Earth Station Technology Author : Maya 4
Communications Satellite Handbook Morgan and Gordon John wiley. v
Communication Satellite Antennas, Robert Dybdal, Me Graw hill, 2009 v

\ -\




el FA )

poylatle cediniw =l domlg alaad g wyo pli

6,558 Gaeslaaled sesl !

Jad

II.EPJIJ

e i 6 ylanls glail gucs i g B yxe
(BLE) o JU glo p e)lsala 5 B jlaza sla s o laala -

Loyl 5l Dby 5 e e -

yojlaple gls )ai 5o
dalz SS9 (gla5ige -
ale S g loaina -

7 )laale Saaliyog St
L_.-EI_,.;).: Js.:l 1::':::[.: ﬁn!:;lnl_‘ll:..u! B | ey
ol 1 2 slal 5 Lo o lgale Sealusg 5T (0 -

ey Sl le )T -

dsdler (glag
Flas )l s e Bl Sl s -

il D 5 e S o5l -

2 o)lsale jlgn Suilse
2 0jlsale (Sl (giluly (o -
sl oY alas -
eatns gl oy -
s ogmbe sl J38 g Solds i (o -
rojlysle by e -
iy jenn (gl i =
m Sl g o Saliyng il 1 J 25 gls o1l -

g y ‘*f a5lgale gl p uilSes g o5l
% ,.’ - ajle ol Sllaedls -

-




S g R el T

agame sladl gle B5g) mila goue :,,Jl..i.i =
1_,:,:1._!.;.- sl In:,,:jl.i. &l}:l -

J5ag> plagl gla prlia

nJ|5.a|.4 s.gLTﬁ d;'.n:,i:..z ;‘;LL::-'.':J-» =5

5 eslsple atan o>k
Jle g Gl S e slemil 65l slo el 5 jgele 5IUT -
by
Slarde el g gon Ay Jold poolisle paene (2Ll -
J=1e
pefgale (2lhb o e Ll d 5 SBS SleYa -
=l il ap sle By, -
5 et (aal 61
pefeals =l s colacll Sllasdle -

I;i{{?.:t&:-:s*k 2

.‘1‘5:.. ':'1 ﬁ’@'ﬂﬁf kl:'£ =

tu.i".‘fgb E-e-—lf.lh e .gaa; e )..5.3 ﬂuh-—l_,.r Q{JJ “}13‘“‘ \i—mjl.!) -i..ljn ‘_,‘_'t-ljh

slBaily sl Sl jLazil

publishing

Rocket propulsion and space flight dynamics by comelisse,Schoyer,and Wakker, Pilman

\\




axly ¥ wlad ol yloe Sl alg slaad 5 o pli
el FA asd y oy (g Aad
g sl 2l g el Uy,
bl puu
e MG gl g bl Gl = LA gl Sla 258 |
Gl 25 = sla el B g5l Ll
e S~ Y slaghie )3 aylobly Saslpn e gy |
(5lslan
o ylanla 25 o Ldod o salezil 3500 Slarse ole olSos Y
Cpaad S¥olae = ol (shad (0 6 leals &5 > SYolas ¥
gl C¥slaas lunbe (oALEE] oF > ks | B
&ylhe amio it yeils Hohmann JE! jgile — (gl slajails | F
Vb Gl g opelly Sl 7 glo il 5 (8 pme 5l ol 631 g3l ange | Y
P e el ot Sladals il Lol T oo jlaale 4 0l oy SlSLize] 4
(eliing
b oseiny ol K ) solizal b - Jhae o o jleale Coafge s, 4
ESLAL N BUSE S R R
(Rendezvous) Las o Jlail g o o5 > oy | V-
ol el IELE‘*:"BJ R e Carly A
E.]‘L.ul
P e e Sny Ulﬂ"‘ : _ R Sy
Curtis H. Orbital Mechanics for Engineering Students 2003, Elsevier \
Chobotov v. Orbital Mechanics 2005, ATAA T




	23 042 001.jpg
	23 042 002.jpg
	23 042 003.jpg
	23 042 004.jpg
	23 042 005 01.jpg
	23 042 005.jpg
	23 042 006.jpg
	23 042 007.jpg
	23 042 008.jpg
	23 042 009.jpg
	23 042 010.jpg
	23 042 011.jpg
	23 042 012.jpg
	23 042 013.jpg
	23 042 014.jpg
	23 042 015.jpg
	23 042 016.jpg
	23 042 017.jpg
	23 042 018.jpg
	23 042 019.jpg
	23 042 020.jpg
	23 042 021.jpg
	23 042 022.jpg
	23 042 023.jpg
	23 042 024.jpg
	23 042 025.jpg
	23 042 026.jpg
	23 042 027.jpg
	23 042 028.jpg
	23 042 029.jpg
	23 042 030.jpg
	23 042 031.jpg
	23 042 032.jpg
	23 042 033.jpg
	23 042 034.jpg
	23 042 035.jpg
	23 042 036.jpg
	23 042 037.jpg
	23 042 038.jpg
	23 042 039.jpg
	23 042 040.jpg
	23 042 041.jpg
	23 042 042.jpg
	23 042 043.jpg
	23 042 044.jpg
	23 042 045.jpg
	23 042 046.jpg
	23 042 047.jpg
	23 042 048.jpg
	23 042 049.jpg
	23 042 050.jpg
	23 042 051.jpg
	23 042 052.jpg
	23 042 053.jpg
	23 042 054.jpg
	23 042 055.jpg
	23 042 056.jpg
	23 042 057.jpg
	23 042 058.jpg
	23 042 059.jpg
	23 042 060.jpg
	23 042 061.jpg
	23 042 062.jpg
	23 042 063.jpg
	23 042 064.jpg
	23 042 065.jpg
	23 042 066.jpg
	23 042 067.jpg
	23 042 068.jpg
	23 042 069.jpg
	23 042 070.jpg
	23 042 071.jpg
	23 042 072.jpg
	23 042 073.jpg
	23 042 074.jpg
	23 042 075.jpg
	23 042 076.jpg
	23 042 077.jpg
	23 042 078.jpg
	23 042 079.jpg
	23 042 080.jpg
	23 042 081.jpg
	23 042 082.jpg
	23 042 083.jpg
	23 042 084.jpg
	23 042 085.jpg
	23 042 086.jpg
	23 042 087.jpg
	23 042 088.jpg
	23 042 089.jpg
	23 042 090.jpg
	23 042 091.jpg
	23 042 092.jpg
	23 042 093.jpg
	23 042 094.jpg
	23 042 095.jpg
	23 042 096.jpg
	23 042 097.jpg
	23 042 098.jpg
	23 042 099.jpg
	23 042 100.jpg
	23 042 101.jpg
	23 042 102.jpg
	23 042 103.jpg
	23 042 104.jpg
	23 042 105.jpg
	23 042 106.jpg
	23 042 107.jpg

