Journal of Advanced Research in Fluid Mechanics Bhermal Sciencesl, Issue 2 (2018) 234-246

?

Advanced Research in Fluid
Mechanics and Thermal
Sciences

Journal of Advanced Research in Fluid
Mechanics and Thermal Sciences

"4 #1
$ % & [T
( ) & F +
( - ) 1810 1o (1 /12 ) 3
4 N % 5 ) 5 & /67 & 0)/ 886 & [
10 )
9 0 2 /167 & 0 )/ 886&0 / /10 )
9 - 167 & 0)/ 8680 [/ /0)
/ *&5,+
(7. 8 1 .
(7 7 8. * g 4 &5,
- 78 1 ) *[8 . ) & &5,"/
7 7 & &5,"8/ & &5,"+ & 1
) % /I &
& &5, )
- 8: ; &5,", ) 7
) ).
TR Y % )
) &5, & /
7 ) *52 20+
&/ .
/$ /
$ ) I " SH%
& " %()
< 7 7 7
7 ) "
% ) 7 " )
) mn
) ) => % / 7 7
% 7 /
/7 ) / "




Journal of Advanced Research in Fluid Mechanics &nermal Sciences
Volume 51, Issue 2 (2018) 234-246

/ 7
) /
/ /
=>, ) 2/
) $ |/ 7
1 / )
.@.88 %
) ) ) ?
= >, )
* ?0 +/ ) 1 ) *
/ / /1 / + = > /
) ?)
% ) A
*5,+ ) * o+ % )
) 1
% 5, 7 1 *"8 |/ +/ 7
2 5 ) ) /
) % ) / )
* o+ 7 ) ) " 1 8 /
88 M B/ 0o 7/
7 *:8 <&+ *8 <& +/ ) 7))
(G * &5+ ) )
) /
% &5 ) 1
=.> ) ) &7 ) )
) ? =8> 0
# )
7 5,
=I>C 7/ 7 7 7
*&5, + ? 7
Y o) ? 02
* + &5, 7
* to ) 7 )
7
7 / ) /
) ?) %
)
/ %
? -
D /
% / ) D )
) /
7
% ) 1



Journal of Advanced Research in Fluid Mechanics &nermal Sciences
Volume 51, Issue 2 (2018) 234-246

? / ) 1 &5," ) |/

&5,"8) [/ &5,":) [/

& *# +#')
$ %

* &5+ *& + ?
/ *0 ) + ) ? 1 *8; )+

/ ) 1 ) 27 "* ) /0 ) +
$$ #1&

* &5+ * /

s +/ -

7 &5 % / 5 7

7 1 &5 / 7 %
=E>"' ) &5 ? /
1 %
-%09.8"E*#+ -%09..8"E8 *.1##+ 7 /
7)) *&,+ &5, 7
* &+ 8/888 7 &5™"
G:E" 88 % / ) 1
1 *C&C+ %) ). ; 1
1 *<2- 7/& .88.4/& |/ )+ :88
7 ) 1.8 % )
1.8 & &5,", /| & &5,"8,/ & &5,".:/
7)) % / "1 "
1 / % 5,
1" "..8H, )

)
$( # I # &

% 1
*& &5, +

[ / ) [ &5, ?
=E>"' )/ &5, ) ?

18 4 &5, *8: +
% &5, ? 8: % /.8 & 1
*8; + ? &5, .888 8

D, 1 % 1

) % |/
7 7
) : (I %
" 7 8 . 7 &
&5, 7 * & +

) 1.8 . & &5,",/ & &5,".8,/



Journal of Advanced Research in Fluid Mechanics &nermal Sciences
Volume 51, Issue 2 (2018) 234-246

& &5,":/ 7) %
D
1
$*+ +
%
)C  C"#.88
) C(20/
/ )
%
$, !
& & &5,
20 8 B2/ "3 7 1,1 (
7
) 52 20/ 7
K#L+*2 4 [/, )6 K
$-. |/
$ )
8 :
$ *+ M
$0. !/
%
7 7 .8:H, /
)
H E 5 )
)2D  *+

*&5, +
)*C 1% )+ %
) *C(%20+ &

)
7 %20

) 52 Gl

-%09 :#8" 5 )/
% /
- /
%
2D *+=f>

*.+

* 4+



Journal of Advanced Research in Fluid Mechanics &inermal Sciences Penerbit

Volume 51, Issue 2 (2018) 234-246 Akademia Baru

& *# A H#( )% )M

(% #! & #/ &
% ) *&5, + )
C & 1C¢C 1 *C&C+ /G
#: < %20 )
% . 5 . ) %20
/ 7 ) %20 *&5,+*5 .+
7 % &5,",/ &5,".8, &5,";,
? ).#OEL!L /..: O ## [/ .08 [/ 7) %
)1 &5,".:, " "
o+ = > ? * 4+ =E>/ o+ =/
) L /| &5,"8, 7
7 M +=8> *1 +* +=>9% |/
&5,", 7 *8 +=>/ oo +=8>/
*8"#8 +=..>/ *8 +=E> % 7
1 1 D
5, ) 7
N
&) & &5,",/
&5,"8, &5,";
5 9 x4
& *&+ .. #8
&5,", .#OEL
&5,".8, L1 O ##
&5,"., 08!l

& &%20 *+ &5,",/*+ &5,".8 , ¥+ &5,",



Penerbit

Akademia Baru

Journal of Advanced Research in Fluid Mechanics &nermal Sciences

Volume 51, Issue 2 (2018) 234-246
5 &5,",/ &5,".8 , &5,":;, %
&5,",/ &5,"8, &5,";, ="
% ./ &5,", & ! % )
) 7 1 1
& % &5," 8, &5,":., 8) ) I
1 &5, ) E8; # E;/
7) &5,", % ) C&C ) 7
/ )
Y *  + &5 =E> % /
) C&C/ % |/
/ ) )
) %
) 1 / /
=/ #>
8
8
+
o
.8
o
8
& &4 &5,",/ &5,"8, &5,";,
($! # #2 '
5 ) &" &5, ) 5220
% 5 *+ & &5,
&5, ' /
&5, *5  *++
& &5, %
/ )
0 7/ "



Journal of Advanced Research in Fluid Mechanics &nermal Sciences

Volume 51, Issue 2 (2018) 234-246

&-& ) &5 &5,
*88B+/ *+ " * B+
(c. [/
G )
1
&5,",/ &5,".8, &5,
& 7

& &5,",/& &5,"8/ & &5,".:/
W 7)) %

) ) % &
) ?)
2
=>0 7/ 1 &5,
5
/ )
7 1 2
) %
) 7 )
) ) = /> %

* + [*+
)
5 7
5 *+4/
/ )
7 CJTHN88# L
&5,
&5,
5
7
7 C&C) /
1 &5, ? )
=#/ 8> /
&5,
&5 & )
" GC'
? D



Journal of Advanced Research in Fluid Mechanics &nermal Sciences
Volume 51, Issue 2 (2018) 234-246

' /

)
5

1/
2 I Q.1

D

)/
=/U>C 71
&5,

140
120 3 N e e
—
S
<100 2
c
i)
o
5 80
8
< 60
% —— SPS
= 0 —— SPS/SPNFCs-5Cycle
—— SPS/SPNFCs-10Cycle
20 —v— SPS/SPNFCs-15Cycle
% 50 100 150 200 250 300 350
Time (min)
1.65E-008
120 W 1.60E-008
S 1.55E-008
Sus
€ 1.50E-008
=
S
%110 1.45E-008
= 1.40E-008
[J]
s 105 1.35E-008
5 *
= .30E-008
£ 100 .\- I
= *\*- 1.25E-008
95 1.20E-008
SPS 5 Cycles 10 Cycles 15 Cycles
SPS/SPNFCs cycles
&I1&*+$ x4+ D o+
k& &5,
&5,
A
1 5 * + / n
/ P.J 7)) I
7) /D7
< ) )
/ ? I 7)) /
/ /

&

—~~
G

m’s’

Diffusion coefficient (c



Journal of Advanced Research in Fluid Mechanics &nermal Sciences
Volume 51, Issue 2 (2018) 234-246

% D & & &5,
&5, ) 5 *+5 5 /
& NE ) ? .
| % D "y
&5, caC ) | W 7
& &5,".;, , &/
) % ) ) 7
) % D
* + ? =>
— I —
#
$ 1/, / 3 3 )
5 4
$o% & (7
$: ) o+
$ / I /
7) I/, D / 5
% ) I 21 o)/ 4
3/ *9+ |/ /
7 - 5 *+4f &
97 4567 89: 0 :. 409 & 7 7 97
/ )
7 &l "y ) )
) ?) ) )
& ) ) i)l 97
4567 8 9. 0., 4<<= 89::0.. o
) ?) &5, )
? *& 5, &+ - /
) 2 % &5,
/ ) & & 5, 07/
) 1
2 2 ) cC ) 1 &s
D = E> % / C&C ) &5,
/ &5, 1 / )
% 1 & 5,
7 &
/ ) 1 2
) + /
) ) &5 &/
)l

* 4+

* 4+



Journal of Advanced Research in Fluid Mechanics &inermal Sciences Penerbit

Volume 51, Issue 2 (2018) 234-246 Akademia Baru
) &5, /
7 =I>
(*r v
G ) ) 7
) D ) 7 )
) %
| ? ) )/ ) % /
&5, & ? ) 7 %
) & & &5, ) 5
)
8
+
. I I I
& &5,".8
& 08&% ) & & &5
% ) 7 1 /
C&C ) [/ &5, % )
&5 % &5, ) E; 8 ;% &
&5," )7 8 i/ 7 7
) "& 5,
& ?2 % ) &5,
) ?) &5,
) c / 7 ) & &5
o 7/ % 7
) ? 7)
=>( / )
7 /
) ) ?) ) =>
% ) - F
=> 1 &5, 7
7



Journal of Advanced Research in Fluid Mechanics &nermal Sciences
Volume 51, Issue 2 (2018) 234-246

1& ("'
* + ) 7 1 7
/ 1 1 1
7 1
R " S "8 C&C)
& 5, % 1
1 7 &
& &5, 7 1 & 5,
$ / ) 7 &
& &5, % |/ 7
)
)1 21#% #+#'
% 67 & O )
< ( 5 *<(5+ /6 7 & 0 ) <
*EEL8#+ 5(< . 8.# %K8:6&08..*:88 + % 90
4 ) ? % 9 (
7
#3# #)#"
=> - /0 /0 - /10 ( 1/ (' 1T, )
6 [/ *8.+ .E"
=> K /C&- /-C"' /] -5 U T<
7T # *8.+ IE"I#
=> 9 /- /9V 9) 0 ( T,
1 @ T 7 #
* 888+ 8 8"8l
=> ' /& 10 /0 FWK 7/0 7C X/ % TO )/
7 )
T/ E!'*8.#+ H#HE"
=> '/ /0 (1 ' T /)
/ T / E/  *8.+ .1"
=E> /-1 0 T& T
/ .*88+ .:I".E
=#> 2 F/-/ O /0 / 3 T2 7
) ! / / 7"
I 189 El/ " *8#+ ..88EE
=> 2 F/-1 0 /0 / 3 T&
7 7 T '/ .l .*8.4#+ E"#.
=> C /U /O 0 1 0 ( I TO
T o *88l+ "
=8> )/(-/ O /0 ( T 1 )
& +T / ..*8.+ .8 "8..
=> )I/(-1 0 /o I 2 3 T2 )
T 2 o *8H#+ # M
=> )Y/(-/ 0 /104 )/ 0 ( T )
-7 T , ! & '/ /

#E/



Journal of Advanced Research in Fluid Mechanics &nermal Sciences

Volume 51, Issue 2 (2018) 234-246

=> )/(-/ 0O /0 4 )/ 0 (1 /| 2 3 T ) ,
( &) 0 ? & - (7 T
L *8 .+ 8" :
=> )/(-/ O /0 4 )/ 0(1 /| 2 3 T ) ,
( &) 0 ? & - (7 T
A*8. 0+
=> K [/- /0O [ < 7I T<
? T / / *8.8+ #":
=E> 4/ U /14 $/ L , T ! 1
) T 2 J ..*88:+ ..8."..8#
=#> 0/L |/ u/ 5K )T "
T / E/ .*88:+ .I"
=.> 0OF /K/O /[-C [--" /C& - K [- - / T&
) ) T 14 E*8.+ 1.".8
=I> 0 /0 2/0 o 1/ - 9 T%
G " ) T ! + E:/ .8 *88:+
. 8" E
=8> 0 /- 9 , )T * 4
1 7T / E/ *8.+ 1"
=> 0 /0 /0 < ' /5 9 /0 - /1% 4 Y/ 7z [/
97 & T7 *05,+ T7 #
[ ! o/ " *8.8+ E#'#:
=> 0 /\& 710 ) 5 (714) 9 /9 0 \ /
- ( , T2? 1 T
/ . .*8.+ I":
=> (/] "$/ & )K$ T ) " T
< # #/ *88#+ ..
= > [ 0 /2 ) 3 / 0 - 0D T9
&5 & T "/ +3 *8. +
=> )/04/(- )/ O / ( T & ", &
- T 2 # 9 [ # /, 18
=E> ) /0 4 [ 0 /0 /10 (1 / T2
"7
T 2 .l *8.E+
=#> I ( 0/ - / - /- 9 / C K 1 T2?
) 7 *& +T / [ *8.+ ##"
#it!
=> F " / /C ) C /0 -0 /- 10 /10
< /')y 0 GF/) 01 C /I ( K T, 1 ? "
N F T = #/
c*8.+ LE".
=> 7 )-~ 0/ 0~-'" 11 T $
) T / .8*8.+ :"E
=8> % ? /2 0/9 &D /- -, 712 , /0 /
-9 T, 7 7 T /
#/ *88l+ " .
=> % / /C - /v ,) /&, /| < | 2 < T5
) T 7 # |/ I/
* 88#+ .:I".E
=> | [/ "0 T4 D ) 0 T
/! . N+ E™
=> 1)1/00 /I(0 % / O % T2
@ ) T ! + E/
"*88+ E."E
=>3 /([ "4 & ?- ( / 0 /] & <Z T,
1 7T .l E*88#+ ::"l
=> ) /(-] / 0/ /0 (/a 3 /12 T *-



Journal of Advanced Research in Fluid Mechanics &nermal Sciences
Volume 51, Issue 2 (2018) 234-246

*$ + 0 + 2 ) )y )" / 7T
7 #2 *8. +
=B> )/ ( -/ / 0/ /0 (/a3 /2 T97 1
) T / 8 *8. +
.E"8
=#> )/ ( -/ [/ 0/ 10 (/3 /2 la- [0 T, 1 &
& ( " T ! 2 #/
2 12 /*8.+ .18@ .
=> I 0l )I(-/ /0(/4 /3/C1 /0(0/- / Ola- [/ 0 T97
& @ & -, )& F T ! 2 #1 2 12 [*8. +
@E
=I>51/C0/4 /3 -/ /0 -0/a 1/0 0 T&) 'D ,
07 &7 1 2 )5 &) ) & T 7 #
! U8+ . O#
=8> /1210 I0/'F |& </4 [ la' )< T- -7) K <
(1 ' o, G 4 T 7 #
! + J .*8.+ @.
=> /- </5 I( 1a% /& 4 T2 5 4 1) 6 % /$ - /
0 & () ¢ )&) ) 2) 1) - , ,
*C9&2 2I- ,,G +, T 7 # ! /| .*8.+ 8@!



