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Fig. 1. Schematic view of the computational domain
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Table 1. Thermophysical properties.

o ol bl
AAYY aqy,)) kg/m*) (p) J&=
.. S EY WmK) (K) 5> colos oo
YAD F1Vva kg K) (cp) oing sloS oo b
- o) kg/ms) (1) (Soolis )9S
Gy bl ¥ Jeuo
Table 2. Boundary conditions.
ol Lo e
U=uy,Vv=- To=yav K JUE (5999
Oujox =ov/ox =0 o(T -T,)/ ox =- JE =9,
u=-v= q"= Jot
u=-v= q”:a... W/m2 k_,dLi)LuJ °)‘§'.'.’5
u=-v= q"= Sbbol slao g0
L';i“‘)}"’ MW@LQ)M‘)L u‘}o.cm).uwb 5hb ).:QLD.Q \.\.:‘o..\.wu)f
ou 0
a_z+a_;:0 (V) LaS el S84 a3 eimen il oo JBL cwais Slasis
oiiage aly el oluly j00gn ) sae eoguase Guiod (pl jo Aol 4 ax g
u, ou_ 1 op ﬂ_[a_a_J oy oo 2 pemes I sl b s s,k JUs
ox 0 ox ox’ : . . - .
4 P P v Sibwdard )3 Joome (22 S ipl)] Ol dgame jo 0L > LS,
o DY ] ail oo gy b 958 Jbwssb b >
ov ov 1 oP M, (O0Vv 0OV ;
U AV = —/[?Jra—z] M s S b ble Jlw plsie 4 O a0l b e Jlowsil
X y pnf y pnf X y . ) _ . . .
Cewlods
or or K, (o'T oT
U—+v—= : —+— )
Ox oy (pc,,)nf ox~ Oy
Sl ool Y

do sbate dy el aseiie (F) B (1) Ly, 51 a5 ais¥lan
28l oo Jlowgls (Saalusga 5 olos (sl 41 5L oS> SYslee

Jbwgl olgs 4 by o Lalg Y=Y
(D) al Jhw olsr SoS 4 Jlwsil (Seoliysge i ols>

Ol Ol Yol -Y-)
5 on9d pdlpSTy sl s g 4l Jbw o @beS Jobs
Syge & a5 aidlge 5l iy 5 pitege ((Shwgy Joli epl)]

A=Y ] Wed oo olo 25

&Y



FYVA LYY dorao V¥ v Jlo oV ojlasd Y 080 ¢ pusS yuol SOl wiins 4 puls

& Lol a8l 3 s 31 (o los Y S
Fig. 2. The view of part of domain grid distribution
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Fig. 3. Grid independence test for velocity profile at x=0.005 m right behind of step (Re=200, ¢=0.02, h,=H, w,=H)
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Table 3. Comparison of recirculation length (X ) for ER = 2 and Re = 100.
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Fig. 4. Comparison of the velocity profiles with experimental results of Armaly et al [1] for Re=100 at different x/H-
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Table 4. Comparison of average Nusselt number on the bottom wall (Nu_ ) for ER =2 and Re = 200.
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Fig. 5. Comparison of the Nusselt number distribution for different Reynolds numbers
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Fig. 6. Streamlines (¢=0.02, Re=200, w,=H)
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Fig. 7. Longitudinal evolution of the Nusselt number on the heated wall (¢=0.02, Re=200, w,=H)
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Fig. 8. Performance Evaluation Index based on the height of baffle (w, =H)
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Fig. 10. Longitudinal evolution of the Nusselt number on the heated wall (¢=0.03, Re=100, h =H)
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Fig. 11. Ratio of average Nusselt number based on the width of baffle for varios the nanoparticles volume fraction

(h,=H), (a) 9=0.01, (b) ¢=0.02, (c) 9=0.03
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Fig. 12. Performance Evaluation Index based on the width of baffle for varios the nanoparticles volume fraction (h =H),
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Fig. 15. Longitudinal evolution of the Nusselt number on the heated wall (¢=0.01, Re=300, h =H, w =H)
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Fig. 16. Ratio of average Nusselt number based on the number of baffle for varios the nanoparticles volume fraction

(h,=H, w,=H), (a) 9=0.01, (b) ¢=0.02, (c) ¢=0.03

OleSs Yl wlod jo S8larwg clul sae conl astive a5
]
€8 ;525 L bugie Culs 2009 Carad V8 S 45 (s
slael (gl J8b olasy w5 € 8L 90y Lawgie il sae » &
ol bl g casloadonls lis alibe cezme S g jalen,
clob sae (ioldl e edls saled [0 aS Cewl astin JSG

w5l i b Bl slows 4y aly MolS el soe a5 o]
(Jbolaws i BIL S sged ar g AisS onl Glgs oo 1) ol cl o
shlo da 3l SLEI 3 0% a2 ¢gyay aly JUI 5l (6 os S 4>l
JUSl o5 (al38l g a5 005 i Sy g 7S ghade e
e g Wb (os (Shlaa &)l Ui e 5 4 S olnle Ol >
OBSG05 g Al ol 31 ol jeo oo 5 s il sae i3l

oS Hled g oy o (Sbarwgs 4 Jlwsl by (> @

£YYY



FYVA LYY dorao V¥ v Jlo oV ojlasd Y 080 ¢ pusS yuol SOl wiins 4 puls

ERYS ERYS 32p

z.xf— zs:— 28

= z.ef— % = 26k = 26
x_/—r/

24

22 —@— 3baffle 22

24 r// 24

—&— 1baffle
——A—— 2 baffle B
—@— 3baffle 2
———— 4 baffle [

300 400 100 200 300 400
Re

(A

(P:»I oY (C(P=o/o" (g?; (P:n’\ (gﬂ' (hb=H, wb=H) Lo (SO )MJ )é J.éLg Slasy > é)&l&ﬁ @L’j)‘ QA}L&J AY “‘Lgﬂh.)
Fig. 17. Performance Evaluation Index based on the number of baffle for varios the nanoparticles volume fraction
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Fig. 18. The ratio of average Nusselt number from the correlation and numerical simulation of the present study within

the tolerance range of 10%
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