Ayl (Wl 098 4ol QLU
Ko ( qwihigo 4y

(&35! ki)

Olgie
I WS b2 g9 () 419> o pao (S gl yU (ot
i § i 39501 5 8 H L ST

DA 9 g

: Lol st

S 4o Loy dozxe g5

65}"Jf."\“:&.‘Jf&f&‘wwMJJQM)‘G"L&)KA"JJ»‘UP” .Gm‘\j“)‘

FAR Ol



\Y

\Y

\Y

14

Yy

YY

S ol )0 WK addlle - Jgl Juad

a5 Y-
G e by o B Y-)
151y - 1, Ken (sloo,gunis yo ,l50 blus! V-Y-)
B ol 0 kb U jeax 4 by e OIS V-V

G S 6556 g0 sla b > L, YY)

1519 - 1%ea J56 Jo18 50 556 95 Ly p oSl OYolao (o 2 ¢ g Jad

dodie VY
&l alo> 595 Y-V
il (Sealinoge i sloas V-V-Y
sl (Slotps gloass Y-Y-Y
oley 4 aiwly 2ljailss S5 alslae V-Y-Y-Y
1,45 J> o, Y-Y-Y-Y

Sy el > of, F-Y-Y-Y



Yo

YO

\id

AR}

Y

Yo

Yo

Ys

Ys

\R4

\R4

YA

A

Y

Y

¥

Sl olsailgz> dolee Slovseas Y-Y-Y
555 s V-Y-Y-Y
Fagyls meonas Y-Y-Y-Y
0,8 o) c¥oles ¥-Y
o,z Jsl V-voy
<50 Jasl Y-Y-y
S3B 9o b, 4o 3 Salns aVolas oy F-Y
o> sl doles V-F-Y
e gl s dolee Y-F-Y
S B Fl sae Y-F-Y
pyiioge dloles F-F-Y
&S5 dolee O-F-Y

ol oVolee ool #-F-Y

P pg Juad

G890 by p GRS pd g Soug il Glod ¢ b S sl oy

FURVIR T
o is Y-V
9 Flo g g 598 V-T-T

oldsi 5,955 V-V



oY

oy

7\

Y

FA

Y

\Al

Yy

\4

ya

AD

AA

0

¥

qy

af

S g plalpl )98 Y-Y-Y

&3 93 Olyz (el (15 b TV
AL ey

(5 5 B o) 3B s culpe S0y lo (o i VT
2Raslesl wledlb! Ll Y-Y-Y

Lo 5 ,Lad Siwdly Y-Y-Y

&3 90 Slyz p Bz o 3 F-YY
Sg il sles

565 5 HLS el aoles V=¥V

y90 9 e 35« LS el doles Y-F-Y
2555 s o> doles F-F-Y

Sy 398l B gl > aloles F-F-Y
S35 Ol p SipsyBint gled ;b O-F-Y

Y-y

oy

O-Y

Adup Wiz (63lw Ay 9 St e 39N 1 ok Jad

dodd

b A

\-¥

Y-f

LSL"&S LSLQ’ rv-*-’)g-f-” v-¥

S5 595!

£



af

0

A

Ve

Vo

\of

VoA

VY-

Y.

ARR

WY

WY

Y

Y

WY

WY

\\#

W\ #

AR

A

114

S5 w3 (sl deode V-F-F

S5 a5 Syl Y-

S5y w0 sl FoF-¥

S5 380 slo Shos F-F-¥

bl V-F-¥-¥f
Sgny Y-F-F-F

i T-¥-F-f

S pi oSl aBgs byl g ol Ko Jlxe O-F-F
oo v gilw angs 0-F

o L ol Ay eolae V-0-F

JToxsl Gaa oy V-1-0-F
$repn V-V-0-F
P gsioa-é‘) Y-1-0-¥

5 degome F-1-0-F

Cilyd g5y O-V-0-F

S ke el 2 il G5 e g, Y-O-F

NSGA Il _ss, Y-0-f

oot 4l o 4, \-Y-O-F
plosjl alols Y-Y-0-F

o515 anglin Sloe ToY-0-¥

aBus iz (g5l a0 deliy S 00,650 F-0-F



o

. .

.w
o

S w398 b GRS pd 9 Sag T slod ¢ (el (AT (355 it

\Y- dedde V-0
‘WY S5 s8I b (o5l e (0g, V-0
AR Gl dige o psie Sl V-Y-0
\YY Gl A g, bl Y-Y-0
\YY NSGA Il g, L (s5le ags ¥-Y-0
\YY adgl Corex olul F-Y-0
\YY S o ,95d) 5l sdel s 4 ol Y-0
VYO 90 ol e a4y oy dlgx S Aoles 5l oolain] &jgo jo o sl )l (g5l age V-Y-0

)9 FLE T gy gl jleslitul Gt g 09 8 5 (595 el
VYO C J;6 V-V -v-0

VEY B Jb Y-)-t-0

G5 Al i Juad

VY G A V-F

\ VY G pSams Y-F

VWY ol Y-F



1va &=y

Lol 4 bgs o 3 s eslo g by J50 olal ¢ A Cowguy

VAR B b wlaie \- Uil
14 C st clasis Y- Ul

14y B Jsb oy ol F- il



Olaa 5l gl aen sla o8 5,5 55 5 LP by slbs o8 sl 5o Jend sla ol85,05 s

53,8 b 1) gLl bt o S 555l [l am 5o 5 anl alS by gles Gl LT S s
ol S Al e 5B ST OBLS Hl b VL s e e 4 o pd e (30 5o adles 5l
20 b Ll b Js sl aslsl g Jast B Sl opl gl g0 iS5 e Bgdle 5l by
N Olg gl S 5w B8l Sl 5 A8 o ol wlexr @ pus e 5 S e aslsl
Wl (Gl 3 e ALl Gl dl 5,8 b K8 S Sl e ola 5 das e s
5 Al WS e s Dok (RE) SUBS b Wl g5 ol 5s 3l o (Ko 25
L Sl pl 00 BLal s Gile DLz 53 0l o S b 65 e (1315 05
SWEU UL Bl S L by esd e Jlw LS I 5 e el el 0L
Sl e oy (Sa)5 Jod 5l OISe @ e S a3 nl 35 o sdoal Olage S35 S e s
Sl s 53 3B 0L s p l Rl a5l e o bl Rl Wilg 5 Jlw g5 3
Ay slaysh Sl (5Les O 5 530 5 e Jobee S AL e Sl Pl
Do gl el s e 5 S mnl Gl (ol G5 G cnl 3 el G52 O
S Ol Dlides (8 e oS dil e (3B 0Lz 3 amZon 5 ol Dl ey 3 sege
Ak e ) U (3l SVales st SIS g Wy ) 3 e a3 LT ol
b 54 358 e et S et S i Sl eslinad b edd ey SIS ey
b oimen ol 3dome o3 jmalil 55 56 5 20l UK 5 ol Sl s b sb e VL
Olse 4 Lly o a8 358 o slgdny (gl ddaly rbaw 25 dalons gl S5 ) S 51 el
OF Sl eslinal g 53 5 3,8 13 Sl G2 Ol (pies eslinal 3550 Ldr Jsa b S

LS el KL ot sl Sabea 5 AT la o303 5 o s



Abstract

The fluid temperature in LP turbines decreases due to the steam
expansion. Therefore, the superheat vapour crosses the saturation line and
enters the two-phase region. Due to the high velocity of the steam flow, it is
still single-phase and it is called supercooled vapour. This situation
continues to reach to Wilson point, where the supercooled steam cannot
continue and the fluid starts nucleating. The supercooled vapour loses its
latent heat and liquid droplets with small diameters are formed. The
nucleation model presented in this research is a homogeneous nucleation.
In this Kind of nucleation, condensation occurs without any impurity or
surfaces. In the supersonic region, if the flow is heated, its velocity
decreases and its pressure increase. Therefore, there is a pressure rise that
called condensation shock. The presence of condensation shock leads to
problems of blade erosion, increase of the flow entropy and a lost in
turbine efficiency. Therefore the study of two-phase flow is undeniably an
important issue.

In order to obtain a better analysis of the two-phase flow, it is
essential to understand the influence factors in this regard. Upon this
research surface tension, isentropic exponent and condensation coefficient
are very important parameters whose exact amount is still a debated issue.

In this thesis, Genetic Algorithm is used to study the effect of these
three parameters. According to this research, the most important
parameter in nucleation zone is the surface tension of the droplets. Is this
regard a relationship for surface tension is recommended that leads to a

good agreement between theoretical results and experimental data.
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. Water Cooled Nuclear reactor.
. Filipov.

3. Skillings.

. Nucleation Theory.

. Condensing flows.

. Expansion Piston
7. Cloud chamber



S oS5 Ok 3 Shee sdalin Gu b Sl s s QU dul b Lges 1 (il

T 4 5 S e 52 S e 1B e g aalllae 5 5e 815 — | Ran (slaes s 5 siny

celrsr 26l e

1815 — 1,50 sbo, gmd )3 Hbw blusl 1 VY-

LS5 = 18 ot J51s b o w0 S350 St Lol 1351 e bl 5l €500 S

Decreasing

Static Pressure

SUDEML‘
] .

el a3 ol OLES (V=Y) J.(..; 33

Increasing
Suparsaturation

LSlowly Increasing
' Wetness Fraction

[}
r

-
=
' —-— o —-—
[, 1 E 8 ]
(&)
= = =
=, ©
\ == .
1 o g' H 2 - With condensation
- v b - without condeniation
= :
fye] =
vy 1

Condensation
Zone

N ‘. 1 L 1 | v
Axial Distanace

F{EIPAIPIHE U PRSP K (PR ST T RIS K- S S (R D J U

Sl [Sas Coand 53 o o 35 (1) whal 3 0 8 558 5 i Sl s by

gl gl Jas (Y-1) K (F) i o (Y ala) b o Bl o8 55 s Jal i b s S

CJ\:—.E.b-‘t._,).:l.’é)légJa__,4.3Mw\j\.@éw\ogﬁjlwgJ,Bw\oiuﬁsyi&

da = s 0L Ol 55 a8 4l eI IR PR CL.:\ Ll s 550 50358 59 Dol



PV PRI S VI JC FRRVCPR AN P PR SRS N S NP KA
o Slewr ol b lad e olalr F 5 Ll S ey s LSS w g Teka glg

s e dalsl it 5B SO e K asben 355 blusil 4 b o5 el ol ]

Enthalpy

Entropy

95 AT lsges 53 3B b bl KK 1 (Y-)) IS

e 3 ok 2 (Dl 8 Il el S am s gme a4 b o iy BLLIL

3,55 5 5 i S o S pl sl S 1y st sl Sl 5 en S ade O S s
G sdme I b 5l a8 et S S0 pe S S slaaias Ol g ol LS
o ks 01 b 4S 353 e odael o3l g Jgms opl iy oo Jold Il 0 5 03505 oS | SIS
Sl laadle LB sl il g5 Bl 5 5 o Tl 4 ey 5,8 o SO 1l

c\hﬂ_ac\.lf.ﬁ:j.ajodﬁl o%ﬁbﬁ&‘)m‘ﬁwcwd\ Js...»)d» (f)ik.ﬂ_’)J QT VA..’.JSLAC\.:)&L{'

. Supercooled.

. Subcooled

. Supersaturated.

. Droplet embryos.
. Micro clusters.

. Nucleation zone.
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