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ABSTRACT

The present study investigates convective heat/mass transfer and flow characteristics inside the
cooling passage of the gas-turbine blades. It is important to increase not only the heat transfer
rates but also the uniformity of heat transfer in the cooling passage. The square duct has
compound-angled ribs with 60° , 70° and 90° attack angles, which are installed on the test plate
surfaces. a naphthalene sublimation technique is employed to determine the detailed local heat
transfer coefficients using the heat and mass transfer analogy. The ribs disturb the main flow
resulting in the recirculation and secondary flows near the ribbed wall and the vortices near the
side-wall.  The local heat transfer and the secondary flow in the duct are changed largely
according to the rib orientation. Therefore, geometry and arrangement of the ribs are important for
the advantageous cooling performance. The angled ribs increase the heat transfer discrepancy
between the wall and center regions because of the interaction of the secondary flows. The
average heat/mass transfer coefficient and pressure drop of the ribs with the 60° -90°
compound-angle are higher than those with the 60° attack angle. Also, the thermal efficiency of
the compound-angled rib is higher than that with the 60° attack angle. The uniformity of
heat/mass transfer coefficient on the cross ribs array is higher than that on the parallel ribs array.
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Fig. 3 Schematics of rib arrangements
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Fig. 4 Contour and local plots of Sh/She with 60°-70° and 70°-60° angled ribs
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Fig. 5 Contour and local plots of Sh/Shy with 60°-90°angled ribs
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