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Fig. 1. Schematic geometry of the problem and its boundaries
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Table 1. Considered boundary conditions
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Table 2. Thermo-physical properties of saturated liquid and vapor of R-245fa at saturation conditions of 123.8
kPa and 20°C [23, 24]
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Fig. 2. Grid of the domain and near the tube wall with 133319 cells
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Table 3. Study of mesh independence for heat transfer coefficient of the problem with heat flux of 27 kW/m2
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Table 4. Comparison of experimental heat transfer coefficient [23] with the present numerical result at saturation
pressure of 123.8 kPa and heat flux of 18 and 24 kW/m2

(WImPK) &y JUisil gy

(1) s KW/m2) 1y L
pols goue Juo [YY] oy Jono
FIFV \aye. VA. - VA
AIAY YPY- YE. . ve

YAAA



VAQE B VAAY s VY-«

JLM: &y b).:s b)Lo.A‘) HY 0)9> <)¢.4§)g.nl ‘_iu&n L;u)._\a.@(a 4.:)..:.:

SASVNG =%
g, t=0.1s i t=0.13s
) @q\\«%
R
x V'
‘\ Q\ﬁ@
A
vapor volume fraction vapor volume fraction ';%
\‘ “
7 042 8 049
6 035 7 042 =
5028 6 035 Ny
4 021 5 028 Q’
3014 4 021 ;
2 0.07 3 0.14 !
Lo 2 007 /o
1 0 0.3
) 5
’ 4
A;'/ ",!’
P & &
7 e
B rm.ﬂ:ﬂ‘ﬁg‘ T e
MR, teeas,, =013s
.,
N

7
6
5
4
3
2
1

— 1o W S~

Vapor volume fraction

06
0508333
0.416667
0325

0233333
0.141667
0.05 N

“NWwhbOaN

YV KW/m2 (o) o)A KW/M2 )1, 5L (1) 3 041538 31 o oy 00 g ahy g o3 ljoles wigy ¥ S
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%Y 5 oS i JSzsS gladshe b Sl & cons ()1~

‘;‘)‘)} 6LQ)LMJ ))L..u ] o0l &_Jl:\'_a.)‘ o 6‘;: LS’LQ" 64&......1
L e 05,lo Y KWmM? 51 50l slaoslasl a5 55 anllas 5,90
coye ol Sl Gl g ead Jo ) a5 ol saSes
4 G &S il dulin (goudsi ol lme 5 oyl Jla!
S Slis YV KWIM? 5> Lo 5 s 5 il gl

slaisls

)

AMA

aS s9u el olpen Ay (gg, Wil slows il b s ek
oo Sl dg) (go,lS o aSul @ axgi b ool Jaas by Jolo coa S
Sl el pl sle Jehe cuaS wanl ouds solaiwl aisl Lo sl
o sk el S (5o 5 00d w55 gy SlS ol LS
Jeaz 0 a5 jeblen Jokuw 0,0 ¥ ply gloslasl clawe IS o
olaws b oSl jo &l Jlal co o sojlail gl oo s Y
o op i) YY KW/Mm? 51> Lo 0 WYY sla sl



Vapor volume fracti

VARSI YAAY dxio VY e o JL») &y 05_15 b)Lo..f: LY 0)93 s)us).wl t.ﬁ:a&.a (ewdigee 4 3lS

2
1

04
0.02

Temperature (K)

307.98

306.332
304.684
303.037
301.389
299.741
298.093
296.446
294.798

293.15

t=0.08s

t=0.1s

t=0.13s

O Vapor volume fraction

2 0.4
1 0.02

Temperature (K)

312
309
306
303
300
297
294

—_—

=LA

18kW/m2 &5’)‘)’ )L& J° JLa.w 6‘.0.5 )}UU )US J° ULO JJ:J) ¥ ‘J&w
Fig. 4. Bubble growth alongside fluid temperature contour at heat flux of 18 kW/m?2

0.5

L

0.4

0.3

0.2

LI LI S LA B L

distance from tube (mm)

0.1

L L

T

T

YA

1
295 300 305
Temperature (K)

0]



VARS B VAAY doxiuo VF+ v Jlo & o 0 ke Y 0593 « S yual SlSo owoigen & il

0.6 —

05

04

0.3

i

0.2

distance from tube (mm)

0.1

R R

0 295 300 305 310

Temperature (K) ()

() YARW/MY (1) 512 5L gl Gl (o5 (ylo 9 By 50 3T (obboniS g oy (e 50 Aignd Sl (Slod s (g o 10 S
YV kW/mY ’
Fig. 5. Temperature change of a typical bubble in growing and detachment at an approximate similar position and time
for the heat flux of (a) 18 kW/m2 and (b) 27 kW/m2

Vapor volume fraction

2 0.4
1 0.02

NYs loj ;o KW/M2 18 5yl > jLi j0 cuds Jol> (U o Cae puw 5510 9 o Ol 17 ISl
Fig. 6. The influence of bubbles on the velocity vectors for the heat flux of 18 kW/m2 at 0.13 s

AR



VARE B VAAY doxio VF+ v Jlo F o )l DY 0,93 pusS yual (SlSo siges & it

2900
2800

2700

2600

3]
L
o
<o

2400

2300

2200

2100

2000

Heat transfer coefficient (W/m2-K

1900

1800

1700 \\\II\II\\II\

n] Experimental data
—a——  (Cooper correlation
——&é—— Numerical simulation

'-b- I L L A L L I A U A e

8 3.6 8.8 9

9.2 9.4 9.6 9.8 10

Wall and saturation temperature difference (K)

[YAT 5195 bty 9 [YY] (00,265 b b £ Lol 5 ebans (slod S caum 3 (6 yoimsl (Shedbger 152 JUS gy s Y S0

Fig. 7. Variation of heat transfer coefficient of pool boiling vs. wall and saturation temperature difference with
experimental data [23] and Cooper correlation [28]
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