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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 ribbedductflow is found tobe fully developedperiodic
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 f values. The TEF for theV-discrete thin rib ismuchhigher thanunity

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