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Abstract

In the present study, the second order response surface method (RSM) is carried out to get optimum
thermal design for enhancing heat transfer in a square channel with bleed flow. The RSM is used as
an optimization technique. To calculate the heat transfer, RNG k-epsilon model and enhanced wall
function are used. To design optimum rib turbulators, two design variables such as attack angle of rib
(o) and rib pitch-to-rib height ratio (p/e) are optimized. In these analyses, the channel inlet Reynolds
number was fixed at 10,000 in both non-bleeding and bleeding cases. The response surfaces of two
design variables are constructed in cases with and without bleed flow. As a result, the optimum (or
highest) heat transfer values are almost the same in ranges of two cases with and without bleed flow.
However, the friction losses in the case with bleed flow are lower than those without bleed flow.
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Table 1 Design variables and design space

Design variable | Lower bound | Upper bound
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Table 2 Regression analysis in case without bleed
flow
Objective 2 2
Function R R Raj
Frusser(X) 0.988192 | 0.976524 | 0.9700032
Friction(X) 0.976467 | 0.953488 | 0.9405691

Table 3 Regression analysis in case with bleed

flow
Obijective 2 2
Function R R R
Frusselt(X) 0.997677 0.995359 | 0.9920461
Friction(X) 0.991644 0.983357 | 0.9714719
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