|D(J_)ﬂ| lgadd (Sluazs oygline

y94aS 0y9line Caslw (323 (paas

Sj3) 40bys g did) LILEDI ¢ P Cal (aaaadS 89l

ulags 9 pole ©)lj9 (5553 vyajl

A4S SalS (65353 (4905l 0)9like axio 43 39)9 (gl

Live U (ywles
9099Y1IVYA9



https://www.heyvagroup.com/subnews/60/%D8%AF%DA%A9%D8%AA%D8%B1%DB%8C.html

JS oS

=1 308

A P PV N E S P P A VA S P A VA FV S B B R VA B

(1) 8yl Az i ’V‘ #.09a0, 00 7ol SSdoe 0aui 0Lel s Lt
N\ (0] s plo!
dxer Two
AANY/4 Sl ool s 5er

w3l g OliEal egle o )l5

s gl S glojle

‘ 1PAR Jho = (3 yoiodond) (5 558 8599 (5339 (39037 l
(YY) 0 b0 witigo &l |

EF-PETCR PR PL i v FRLIN Y - | PR

¥ G 5 jheds g Slad o gilomitel Slge ylsae

|| sl | sptad i | Jtouw stans silomio! Slga oy
fa \ 4 Sl FLilfe — pdlas Cunglile 7 ctadi | eyl Afgoems \
(b a3l ooy an iy Seliadg i

Byl i 5 pad yae il el RESE 51N TSSO P P Ea

g pt 368yl e g ol b gl o0 e e e 91 39050 U i § oA Lolinill (ool 51 10090 3T o5 318 1Y L (e iy P g 0 i Sl g 5wl e

P L b P A B o IR A L LA b B P A B LS L




¥ ambin J08F (YY) af o (35 pokodoni) g 5258 5593 (55939 (199

|| ;_jj-“)T L.J.a- 3 Lods JEeas gL aJJ*nd..! .J.ld Jaas i_ll.‘."b)m 3o Lawl 3 Slazdin 0 pas s'.;hl; ;_J.Ta,l.: i

R 8 D R WSO U O T D il
T JriS A5 g foi W lgew Ao ya80 g dolizeuwl oYl duds & 3559 Oyl5 YL 0 yade dbgls 5yl L
el s U 1) pleoligly (rily 3 C¥15ms & 580 (59, p ot

Vximm olet 4 o0 alade b (60Ve9 pua K g Yoo Voo glab g o o T Cnlid 4 oo algl ST
az Wb ol By o 5l B0oN g pd b SN il 53V 0 e ol 0 il 00l oy Alg) 30 aF
g o0 3,3 gl 4 (g L

AzeN AooN QIM-PE[ )
b 3 :
yvoMPa (v
Vo MPa (v
voMPa ¥
ol ol abuo 43 ooud Bloul ASIS 558 D9 0 5 AT 0300l @y I8 Follas o o dloo Sy
# \ S=c.Al.E.A @
7 7 Y T
7 e Apm YA = A S=—a. AT.E.A (v
t;: EV,:‘\‘,LQ‘,(I 5 Yoo
*Ey=F+=E
Ev,Ay, Ly, ™ = T

§= g AT.E.A o
Y

3
S=—0a.AT.IL.A (¥
TJ
Sl e T | iz gl 1 i Gl ol oSl 5 Dsaee d pllae £ad 90 31 G e Cadl Sy 0

Foowl plas Cuad 4o

M G, =G
(") Gy =YG
T
=g
yiR
ve
X
v\rR"
vyl «
iR
$¢] #

vixR"



¥ azmio 308F (VYY) a8 — (35 poioansi) g 5358 8390 (60939 (3903

i ol 18 cilodns bds Y07 i cg) oz Liwsd VoMM X )2 MM 24 y0 alaio 45 o35 delal g0
Wbl (B g (s 50) SISl R0 Do s jlame (55 9 (JdS g i po) JUwlille Yoo gz jlxe
Sl ploS P Lo jludie

P=1ckN ¢

S — — PonakN @
ks to P=vokN ¢
P=%fckN (f

dils J5 1 o o3 o550 oy 0,10 51,5 P Lol jLid cod R glad ot Culins & 530 jlas dil> Sy
(! oty dil gligg) Sl S P jlome i Al oo diil> gl U,

1
[YE. .U, )T
Bt o i 0
7R "

( E.t.U.
H"- (T
Yol

i3
[F..LU\._ ¥ pe
xR"

-t |-

"1
(E.t.U,. Y
- (f

R™
Sado sl —YMPa plp Lot s Blas ol o ! pi 50 gl by ad cdls | sl abaili 6 40
ol FMS' O,

Gy = ¥ Pa

1“, =YoMPa

$
L1
oX :«'T_) oxX | o, =2, ¥MPa
X
[

o, =V,oMPa v
g, =\ v MPa v
G, =Y~ MPa (f

1o

KRRy J.:.F=:n:PRr Cooma 5 o I GBI SLEE bt Coold g R gl v ja00 30 sl el U

T 218 adad 0 o Sl o g gk S loe 5510 5143 alaf Jabo
PR

l

PR

Tt

PR
— Y
ft
PR
PPR ¢
Fl

A

T

¥

=¥



¥ doiio 308F  (YY¥e)us — (35 potodosi)is ;350 5390 (0539 3903

i @By oo 3 858 chal Sloj Do 1 e a8 yp 3515 518 Jhes Cond gu e palle b poditus pd Sy
JMie dzr JSlax  hed (i 09 oo o gl al a5 Loy Yl po (Gal381 Jlake an Sl e
Tl o g3l

Sydige plp g3 S pgd Ll g gl Sl yo (8

Sediee lp ez A5l f pas g gl Sl e (T

D3l plp Coip pgs Sl p0 gl 93 A gl e o (Y

Sgdigo ply laz SN0 A e S )3 g 39 e il 98 Tl B3 ol Sl o (F

oud a3l Ty 3 0 (b gyl Tl (G 50 JolS Sl - Sl Jllae i gl 5 j30e 2l SO
PR ip PRIV ﬁfrT}. Gl oo 3,la jaliid 1 asl T}_. TP | IR SRVE TURPAEEA i L JRoow]

(ol ety phad d} $ogs amles 4igfar Coridd

0t B T
1 Q i

o ¥5d
Y
Ty Ty
d oAd d

Wyl on 3y i gyl jo P ggyu g ool aniile aSG (B, A, £) aylie Sl alio 99 brwgd (8l il 15
Yowl plas dales 1315 59545

1) b)l.n.a':.t d;.l.a.n —-[; == -T'i' = C"ﬁP g
lP T:I = LT]—} L lT'i' e ’\AP (v
l...nJ.n.D }..J I‘I = (;Ill,flj ! lT — G:Jf,l) (T
¥ 1= fP T, =3 %P (F
a b !
I a T 7 a |

39 i 00 jaus LSS clagpo 5 (slalgd (slpzme (i sLa IV (Sileinw g V s s bl (i p2
(T=T) fowl plas 5Ly onl judgn,

Re = ﬂ s
v
YR
Re= A0 (v
v
— VR
Re= ¥ 5
%
VR
Re= L i

A

_'11

-1



B dmio J08E  (YYY.) a8 _ (55 potodosd) g 55 8,90 (589,59 (3305

helod o LSS (g i UnS1, T (gl by W Sag fgil Clla jo F gl pgli Y ales 4yl Judo

Coowl |.a1..15 H P

Jmﬂgswihﬁ ) .L:L:.JJ| Cdes t_'.a_:'-v_..;'.;.e (Y S alee alfina LI L}i:}f._c &
S gpzme Sliad 51 DY olae sluwd e i (F Y alee oldad 31 ¥ gasre Slaad 104 15 (Y

sy p3 RIS &S5 J3lai )0 (51 o350 42 (59953 P Y (20 il o) I ol ue 4 e ST 5 SR 5o

m
(g =1o—7) fowl plos ¥m glis )] a
8

Jin | —

QO

{r

(v

(f

| S (S| St |

il plaS 0o y2r oyl (815t e a1 597 @ sl 1§ R Ballan (slasy (s yor S 50 (o T 510500

¥
“T(N/HIY) n=y +vy
? u=-y' +Yy ¢
u=y +fy+) ¢

u:—y‘r + ¥V 0F

» ¥ (m)

'1'."3

k| i
Mdﬂljkﬁ|m1a¢&mu‘—o uuL..n.nba! jl&&nwlﬂfdb;b&@;bﬂu@bw

el alad Joe wolid il 39,9 Sae LLE

— ¥ Yea Y
1k
a
a «(t — (Y
‘o

o L id Py gyl Jolo jLid Py 810l e Tl 50 oyl o ol S g ol 0k S g1
! prusme 4i ¥ plaf udh Ll

P, <P (v P =P ¢

P. =D coli sleo o Lazé (F Po=D (¢

-y

-1

—¥

]

Y



(YYY) a8 — (55 yokodasids yi50 5530 59,9 (3903

Sz L agmer g3l sl VD o e o 5930 a9 ) (T sty Giaons (593 a4 S50 W algd oS
c 3“,1..\_31 Al 0 gasr E_'E:..m ] NJ}:)Gnd EL&J’_,‘ At SG = OIYSHg L uJLu.u el d..1'|_.3:.u| 39 L SHg (gl

—2 sy Foual 438 olas ol d i jge o] 40 39 ks
——

s¢ QO

VYo (v

’ VAC (¥

Y¥C (¥

M.

G
(! guimo glas Gl o daali )3 bbalg) TWdaol g po b adal) ;3 & jles plas
st d..Jg.! ).L:_l‘.] jl LJ..E_A_M.A (Y il 4.53] L) J1 LJ..E.:..M (‘]I

sl Jlws i) 5 e (F T S PEPR O ) N ¢

#}MM'C.«J?J[?}J[] ol 3 U L&ﬁnbgbjaubﬁh«.ﬁ&#ﬁv I.:.-&F}.ml.l‘é-lb}ﬂ}ﬂj \_";J

il 350 ploS il (250 ) ol asled

3 (v+u) e ha (v—u) " b (v+u) (v- u)’ A
T8 e e e

funis vy aloo! o1 gl IS Gl & jge 4 50 el S o S 0 D Ghias dlgd o Il

WS i gl platle )5 Gl e (F

S sy 5 aly) i (F

oMM G oly Sy 9 A A 0 Y o b dader S5 032y 51 0 P AR 5 susd 50 Gy 58 Sy

fiwl plus B ki

h (x h

S el ey A Cemd oL L s ()

A8 ol e ws e il S v

[ ,oOP f
: i mln— ¢
E .-’-- E T
ir Y8
: mln— (v
i Y b Y i v
2 o d Yymln— ¢
Yy
YA
Yymln— ¢f
¥

X =T A 0 ot o sl P TR Y ATY XL gt s bl o bl (ol 2 S 50
el plad Z=¥F 5 ¥y =Y

A +9]+Fk O

AT+1) 4%k ¢

YA +j+Yk ¢

YAL+V1j+ YK ¢F

-

-1A

-\

-7

-Yy



¥ damiio 308F (VYY) a8 — (35 potodosi)ig 5350 590 (60559 ¢35

A b ) JUayi g,y STl Q=TT HIFYT w90 e Ky g ey Sy o ity
Sed plas P abaii o z’—i Slio il i = \fo ¥4+ Jo V] gaez 53y P(X =08,y =0,Y8)

P R SN S N TN TS

Fafo ¥ + Yo (F Vafo ¥ Voo ¥ (¥

Yol pos 0 y00 plol ogas cpl 1o Canl suli 6010 w5 Cijgea goms 30 4L e gl s G 20368

ox dy
TR e s F
X +¥ X +y

ol Fdly b SOV g X polie 48 ol p by 0 ()
W besnilly by S ¥V o g X< &l land Gl ol (Y

sl iy Bl S ¥ <o g X 2o gl Lads Gle (Y

wasgd iy gljm oSy ¥ 9 X palie jl Sygea gl g ! AV
Yowal sl (2 Bad) Y jladio sl =Xy howdlny ST o 9o il ol SO 0

y=vy" —vx" WS,
A )
1|J:;(}-Y+>{Y)—V (f 141:;(}-7—xv)+f (f

Ba0i (5 jbwancd U o131 01l 2 10 olo 5 andin S0 3l eolistal U ylad o 1) (i S sl (50 30 L 2
Towwl plas p(x =0, ¥y =0} dadi ;o Jilbo b U=F ga=7 m=F F5.p; 55 iollao

¥ A
- T+ fln— ¢y
Y
Y, VY
o +—In— ¢
%4\\ T \Y
{ 5 Y. “EA
. »5 5 } X Yo+—In— v
(:f:_f‘)/ Ty
Y
/ YF -+ tan— (¥
Tt
e

54 990 5 AU A B 53 ol Ay T 0,10 350 50 8l S 515 5 31 50 ol 5
(ST g ot T' = ¥ ) Sl gl 85T o3l y2r 3 35 10 40 (i 59
Y ()
Y
A (Y
A (f

Control
volume

-y

_Y¥

-Th

-Y$

-Yy



A dndio 308F  (YY¥e)uf — (¥ potodosilig y250 5390 (60939 (390!

{(Radiation) 2l S5l i aa D g TR claugin g 5abd S gl Joilis Jliio @ 51

Ym0 LG 1) s (695 (6530 Bty 9 340 plaS wilil (Diffraction) ouis'sL g (Incident) g0 545
X : . opy O

APR T .0, fp_ C91 YR R

cn n  ¢n  cn
A , , = &

OPr _Np Mo 7 09

an én on an
GO TG TIRNG. O TFY &

cn én  &én  én

& — . cxs
iPR —U.i, “Pp _ &Py f

on dn on

] 1yt g 2l Ay QT 39 o8 ally 0 F(z)=T"x +}"T’ +iy 39y e W vl s b il
Yl PI",‘S P(T ¥ T':l alags 9 e

WAE e o

Y4¥i ¢ NCR
m
a5 (gony 99 dgovmeli Jlow 33) ol o0 B AR ool b dele O 092§l ekl 2 50 Jeily
nr
d_upd.‘:.andLﬁbeBuTGhuAJJ)YdLaUdamQML{MQJ;).ﬂwlqubdb&id.uura‘f)ﬁ
35 Jammaitss {Image method) s, g gy 3 ool b wiidy (07 e 5 Y alold) of ol ¥ alols
TOWR PARY 3 PO
f m Y m Y m Y m
— — (f — Y - |
Oon ¥F T 4w 'Y

il ola¥ P(Y 31, 1) alaifl o diausd 53 shie eae] W=XZ 5 V=YXYZ U = FXZ|  gom dus b, 5 0

vi—tj+k (v i—vj+vk o
vi+rj-k ~Yi+aj+vk o
Tl 09 35 pla ol dwany o3l 4 &5 1 bl el W =zr3 v=rxy u=yx' o 2 1yg0l s ils o 50
v Y
V==X (¥ X=——7 ()
f
X =Yy7 (f y=vz

-TA

-v4

-1

-vy

B dy o o (lbokalB U g )asg; s 09381 0y oSl TPl YA ali b muye Ky 03938 oy 51 Y'Y

* va fw] @las & glii,l g Fa 5 Ya

?'Fpav ()

depa (v
fApa’ (¥

‘fpav {f




4 azio J08E (YY) a8 _ (35 poieand)g /558 8599 (69439 ¢y30)]

il ol ga S L0F il ol aall Slon] 1SS (Ballae o pie doac g3 aglas g0 LAY s pdell o -TF
i .._.'».R\.)LE.: é) Lma;.n.::— LHL:La )._‘} (1
R aJLfgLea)j} Uyes £V
o0 | Clapr |]a L e e
2 o & & s
o Ey eyie g 558 ya e

B B B B3 e 7y 038 4y paiald el ona yo (F
g ¥ ¥

v

2 el JINwls B0 Ao 100 i i 4y A5 g A 50 A (Sagging) ShaSe Ll 8 s So YO
T8 Ghiad s sl pdl 33 g BBl o Gl (Bottom slamming) o8 53 dsS oduu Al o
Toge ublys slae dn CAF 5 dd e 0 i ST oo T 0 Sgmran il e g S 0 SISl
—YT5 (g Lh8) Y ja a8 o FVHE (LAST Al e b ST
FUVY L AR08 By A it e 8 S
TV o (nS) aS g0 28 g —0 2 (g,Lh8) ade jo 25 (Y
—he (g lid) S o 20 HI0e (225) ade o 25 (F

FRE JPARSH P P QRS-SRS JUPLI PR VP SE I/ IIE S (PSINERE PRTROE U IS FR £

ol o0 pmdd 4582 o d D ygee (] 50 05 L AT g a2 51 (F0 98 e & ok s UG Sue
(el 0,018 laciod olod ;o 359 cunlies g B s gliiylg o ,0)

Y i mw o
by gr Rl ; sy o (F by oo ul38l ; s A O
J—n:lsﬁ-" 6 pemi®d ‘sn.:.'rl ] (f ‘)3":"15'5 ‘..:1:..: 52 b.n::.t‘...g u;m—n—’ (T‘

ol 5 il 02l GLA Sl pdaio )0 fASTo ot jglLldS e Ao Jobo g o Vo (ppm A gy 50 TY
Tl oo (38l jlads dor Sdios glidS iSTas gl a8l )b 4 (JSleo pdadie p3 Yo KN b Sy
AM =A2kN.m ¢
AM =VoukN.m (¥
AM =1y« kN.m (¢
AM =15skN.m ¢f
Fochn 1000 & o duo 800 3 godim B Alold i Jab Guaiam B pima b (ST S ddpe JCwnd S 0 -TA
g ey cargo load YIS b ad e pleidlu oyl 5l Yo plowil sl 150 az Cgee onl )0 iy o0 )
(g o0 JHid po  fiiles
el wly g3 a7 alade el 8 35 Ceeloes b Syae ol o ()
A b i i 08 g S5l e g 2 B3 Ceelid i ol ja (T
Hgh ol e ez s gdalle (ol 5 00 il 9 355 Caslind Dijpe o0l o (F

gl JJ_IJJ_ 39 Lad..?:-).u ci:.ﬁa: ‘._.HJL.JI 3 saile Zald 83y Ceelio Ciygs ‘.;..1| 2 (¥



Vi i 308F  (YYY¥e) a8 — (5 peiodosiis ;350 5390 (09,39 (503!

g0 Yo zils prcol S o wlon Lodls SO a oo ilwoabi jlams 3l e g Soew 58 g5l ST 0

Cemel KIN.N sz o131 U1 e loe oS Th o9l 258 7, =10 k‘:
m
YookN/m o cco ()

yookN / m l l yookIN / m i
qf. 000 (¥
v Vv v v vV v v e
E L I ¥ ‘y_\f::\c;h (T‘
Adom Hom Hom Yhoe,coa (F

39 e g leS” JIS 51 LS 90 ol A pe duglie el 3 gt dliye cwiis Dladuli ailie SULS 90 59
il S 30 0330 plaf

Fagha B0 ok gl h abeld ol d §i Culid il (gobs

ol Aoc (o (godies b alold (o gho A (839 Cesldnd sy (0T

ol g A T e Sl 5y Sy 25 B 5O

o Fiogh ol (288 et s 5l s oSy e 5y

ol Jissh o S Gl 22 s S 5T

Al SLas Caeglie e g dleS Al g0 s (F

flo sl plaf F g ¥ .7 Y akals 5o 05 p ) Oledbl ds amai bocaw! g3 J50 Gallas A5 ledsla § Caod Sy

v —YocMPa uﬂf;&ﬁjﬁ&m—"ﬁ‘ u,—f\'-'l-; tSthJ;‘u‘-'-
+0oMPa 5 —1ooMPa &S pisld s 3| ol i

¥ ol +¥ o MPa g —AcMPa i dn o ees 5l S50 i

| ol b g oo HLas 51 i OGS4 1o 4Lad S o)

! Y eV =—voo, 6\ =—1ac, 6!V =—voc 6P =vas (8
oV = ves ot =yae, TV = a6 = —vae (v

G{” =—fHo, G”) =—At, GH} =—=Yzu, U(U =—1Ao (¥

o do, o™ = ¥y o' =g ; ot =—po (f

3% (slgb piolis udls g FBYooxYomm gloas pi b iewl ol giluns 8 6 p2 Qjpeo 43 45 )b S5 50
B9 Coolous ol o yie Yo lS glaryl g yio VA5 pldT )l g oylis g0 | Sl A el 0)lS g A5 Al pe
Cend WDl p 8 e B s Gl s 0 il e 5h el e Yozl 50 g e e Yo Lkl plad o
Cog anlad jlude do LS g ad e 0 i Yoo,00okNam jLlls S

Ojeel =0FMPa , oy, =A=«MPa (A

Opeel = 0FMPa . oy =YvcMPa (¥

Okee) = FYMPa , o =VeoMPa (¥

Cpeq) = Ao MPa |, o =Vve MPa (f

¥4

_'Fo

-y

-FY



W azeio 308F  (YYY¥e) a8 — (5 peiodosiis ;350 5390 (09,39 (503!

] Jls.lelio So gﬁf;bsd&uhlﬂn Voo dd,s 4o u"u.].l ‘PIJT UTWJ3Mﬁ|MHJt.SJJ.} —FY

il o b A5 2 5 ALold .l y2a Yo S gl

Seo (3

5V (¥

Yos0 (t

100 (f

g FBlooxYomm dsui g 1 Jsb gz i g pio o boo alold ar Job gub Sl zjb S 5 50
B9 Cuslind ol pia ¥ alSul )5 (g aTaley Sl 50 el £l )1t 3T sie o alold 4 (056 (s el
S dgl 2R By 4 a2 Jlail bl J30 () 50 319 9 43 Tk 3 0 ol el il Vo S

g=1e (g on Joo )10 1uF pawgd pud o yguods Az 1a3) Togs dles MPa Wiz dz 0 0 O 3STus

see'

Yva (F Yoo (¥ ¥a ¥ fe (3
s 3 e ik St 50 sl JUSLaly B Vom aidye 30 (i a8 i gleid M Ty i o5 55
o Jgni ol 1 e o SISl €0 Yoo 5,8 13 A T o 1 BE1 dandis j0 A deed palid

Soaw! M2 s iS50 p28lus il 5lade dheel) abl anils Sadams Yoo ojlail 4 sbs ¥
Yoo (3
YYD (Y
Yo (Y

Yoo (F

Py

-¥b



J08E

(YIYe) 08 — (55 yadodanid g yi5d 5390 (509,9 (3303




	phd.pdf (p.1)
	308-E.pdf (p.2-13)

