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Numerical heat transfer study of turbulent square-duct flow

through inline V-shaped discrete ribs
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5. Conclusions

Turbulent periodic flow and thermal characteristics in a square duct
mounted repeatedly with inline 60° V-discrete ribs are investigated
numerically. The ribbed duct flow is found to be fully developed periodic
flow and heat transfer profiles at about x/D="7-11 downstream of the
inlet. The P-vortex flow caused by the rib helps to induce impingement
flows on the duct wall leading to greater increase in the heat transfer
rate. The heat transfer in the duct with the ribs is about 200—370%
higher than the smooth duct with no rib. However, the heat transfer
augmentation is related to the enlarged friction loss ranging from 8 to
10.5 times above the smooth duct. Both the thin and square ribs provide
nearly similar thermal performance while the thin rib yields higher Nu
and fvalues. The TEF for the V-discrete thin rib is much higher than unity

and its maximum value is about 1.8 at BR = 0.075. The heat transfer rate
for the rib with BR=10.075 is 3 — 4 fold above that for the smooth duct
while the friction factor is about 12 — 13 times.

65 4o 5

S5V dos 60 dlgl b mipe shee S5 53 Gl sl S s sl Oy
Ol JalS gk 4y Obye lhme WSS B Gy 2330 $34e jgb 4 diwaS
dmwgi S2g5 33 11/07= X/ D sagu 33 Oylye JIEsl Ldgp 5 dzdls 3lo
g5y 4 5la)ls Oy B usS eSS dlg) I LAl LIS P olye el 4l
JUEDl 038 e Cylyer JIESI 3 55 Giidu luldl dy youe & 0wl o Hlgis 4
Ll dlg) B9 g lio glyoea J1 YL XK370-200 s9uc 35 dlg b JUE j5 Oylye

plp 1055 8 Sy3 Slhol 9ol Cawd 31 ds Oylyer JIEDI Cogdi oWl ol b
Saa Ghle 3)flas dil)l iye 9 SHU dlg) 95 10 33d e b e Blo gl
S3b dlg) g1y TEF jualaa g 330 Nu eajl Sib dgl 45 o 50 wizdls g 4
BR= 0.075. ;5 1.8 s9u5 30 O pay3Sle slude 1 Wl jluw diuws JS&V

$lyo &ly YU plyy 463 BR=0075 b dgl sly Oyl JUESH ¢35 3 Cal

Wl Jl.g 13-12 ST 3D Sl L_Lz_ﬂo 45 bJI::- S Cead Bl

D degs

"o 23

Canyd b JolS oud das )3 dllie dgd sl ddilie dazy3 )l Giowd g3 L (0l
dole SIS lows) i LudSS) dsend U ol oy (ialng JoB) 5y

dwlé S Ll 0uds dos 3 OYBa (p Juuds Gesiuws (Sl

000 *

aiz e Ol i oKy 5



http://iranarze.ir/numerical+heat+turbulent+square+duct+flow+discrete+ribs
http://iranarze.ir/%D8%AC%D8%B3%D8%AA%D8%AC%D9%88/

