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ABSTRACT"

The thesis presents a numerlcal mvestrgatlon on turbutent perlodlc ﬂow and

|sothermal—ﬂux condltron- is applied only to the upper and lower duct Walls Whrle

the two insulated sidewalls and ribs are unheated; similar to internal« passage cooUn'g i

resuLts obtarned from using _the RNG k—¢ turbulence model_'-are valrdated with

availabte}square rib measured data and are found to agree well with measurements.

The coml utation reveals that the ribbed duct flows show fully developed periodic .

and Nussglt number profiles at about x/D=7~12 downstream of the.test sectron inlet.
Effects of different rib=height to duct- drameter ratios, BR, rib-pitch to duct- dzl_amet_er

ratios, PR, and' different attack angles, o, on thermal and ﬂow:'tharacteristics for i -

periodic rlbbed duct flows based on modrFed fibs are deeply rnvestrgated It is found “
that a pair of counter-rotatrng vortrces (P-vortex) caused by the ribs can |nduce__

|mp|ngement/attachment flows repeatedly on the duct walls leadlng to greater

iricrease in the heat transfer over the test duct. The maximum thermal performance

isina range of L. 58 to 2.35 for the rib with PR=0.15625, a=60° and BR=0.01 to 0.047, " .

whereas the heat transfer rate and the friction factor ratios are ranging from 2.16 to '
4.83 and|2.60 to 8:36 times above the smooth duct, depending on BR and Ré values,
respectively. ' 2
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