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ABSTRACT: A numerical investigation of the performance of the plate heat exchanger with
rectangular winglet is conducted to examine the combined effect of vortex generator and lou-
ver fins. Velocity and temperature fields and spanwise averaged Nu and friction factor are
presented. Enhancement of heat transfer and flow loss penalty is evident. A parametric study
of three factors (Re, angle of attack and louver angle) with levels of 5 (Re=300, 500, 700, 900,
1100}, 4(a=15°, 30°, 45°, 90°), and 4 ( A=0° 15°, 30°, 45°), respectively, indicates the per-
formance defined by the ratioc of heat transfer enhancement to flow loss penalty shows mono-
tonic behavior for each parameter alone but the interactions between parameters is found to
be considerable effect on the performance of heat exchanger and should be considered in de-
sign. The effect of stamping is also examined.
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Fig. 1 Schematic representation of the model for channel flow with vortex generator.
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Fig. 3 Effect of Reynolds number on the spanwise average Nusselt number along the streamwise
direction for (a) 8=30° and (b) a=30°.
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Fig. 4 Effect of (a) angle of attack and (b) louver angle on the spanwise average Nusselt number
along the streamwise direction.



SRSl 284 Foide] YTRE AP AR 481

9 AFE Resod BAKS Y} 2o A
Mo 9dY 27HE Holy] A weze
AME Res7t & B$Re=00) B¢ Ao
g o7z ¥,

2879 4% 4WNs) A FuF fE T
JO)H $8Z ove WANRE W (Fig. 4
@)% FHze Fye AW AN SERE
2HGEO)HT FeiZRe ANRANE W (Fig. 4
b)) $5 +4% PP W NuE F549
o we Fig. 40 YA o714 $HA 0
SFEA7I7H Qe BBE Ry ZE AR
NZEoz AgSU

7@ SR AFHE ¢=90°9 A4 £
g0 arz BAS0 By X FYYes s
F7h A4EA ged. ®e B/I4ENNE F
Hze W 450 Y4H WYL AN
vaHeFEY 549 x& HALATE UE
WA, Re FNEEANE FHE §57 20
Ang dgeg AL FHEL FHYges
522 @o @ Alols] HESEE YR A
QASASIE AN RopAE ¥, ole ALF
A4FAN ol£e FH Alojd) FFE AAS
ol 228 FANAN H2@ 98 Goiy B
Mg 5% 2% $SEEADE 2987
Hgolth. g=90°8 AL LAY 99
dA 2EZ F/USE, 22T FHZFo|
2845 dATe B¢ FASE AYE 2L

T U4
oY QAR Frl= ¥IAHoz JYPIE
45 / \/ //
\‘" 5\“"' ,,’Qh"

3of;
u'¢ l
g
a &
~ 4+
T &
S
o
K
~

15
Y J///
2 Soegssas :‘\'”
) LIPS

sugn BN dRer]) A5EtE AdNE
wed Nutd vassiuge Eidse g
nzseior Brh oA 2Rz togd Bzt
71@o] AN AL oA HE HTH B
¥ Nu/f@ 9287 4597 71302 A4@
% 4FZRE F2 FAEURY SE39 9
#AT dAR2AL 22 TP AY x|
Yoo 5o GG Wy AR JALEAFH
gegse Bed YRBAF HolAE Yo
et A A5e Bolt SFLHY] A
2¢ Was ok Fig. 55 old@ 4sAre
0°< @ <90°, < B<45°8] HHAAH BAFT.
SFAES S 2& ResodHE 2EZT =
Mzte] 4E28o] nlesiol ulx 2zt Az
4ol SYHo Yehle ANY RAD &
A g GFeA7 dgo) HAF Re=9009] 7
$ 224 FHRY B3 TR0 2
. HHe YEL a=30°, f=15"0H BAL

SHREA 9% FEFZE AWRY) 99 Fig
6ol mole s} o] HEWF R A AR
(x/H=09, 18 27, 36, 45, 6, 754 @&

(y—z ¥9) &$x& A¥usg. 477

o fE9 W2 FFYAA ngte W 9
a7l FddAA Agggel I4H F7d
t Igdgel §4AY. ol dAA o3
M FRHEA FAR TR {50 T g
#7 94 o] fe AAFE 2IAA €
AEE FIANJA 9. ¢ dFEFIL
Fig. 79 du2@7] Hus dFe47e dF/ &

45

/ [N
Fh idddd/
s /s SIS /8
s £ vﬂ'vg'.’és
okl <« WP 2 /2125
L
S
=1 §|]8
T T )4
'S TTNETTIT111)
S§/S55§§8 /8|58
F/SFS53 /8 7¢
TN TPl T 13
9% 30 as 60 7 7
a

b

Fig. 5 The contour of performance criterion Nu/f in the range of 0°< @ <90° and 0°< 8 <45° for

(a) Re=300 and (b) Re=900.
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Fig. 6 Velocity profiles for each section at

x/H=09, 18, 27, 36, 45, 6, 7.5.
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Fig. 8 Cross-stream velocity vectors at dif-
ferent axial locations in the channel
(x/H=22, 2.4, 2.7 and 4.0) for (a) a=
30°, 8=30° with stamping, (b) a=30°
B=0° with stamping, (c) @=30°, A=
30° without stamping.
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Fig. 7 Heat flux contour on the wall and vor-
tex generator.
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Fig. 9 Cross-stream temperature contours at
different axial locations in the channel

(x/H=22, 24, 2.7 and 4.0) for (a) a=
30°, =30° with stamping, (b) @=30°,
B=0° with stamping, (c) a=30°, B=
30° without stamping.
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