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Experimental Study on Heat Transfer Characteristics
of High Blockage Ribs Channel

LUO Ma', HE Yihong ', SUN Ruijia', XUE Shulin', YANG Weihua®
(1. Power Machinery Research Institute. The Aero Engine Corporation of China, Zhuzhou, 412002, China;
2. College of Energy and Power Engincering, Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract:In order to reduce the turbine blade temperature to ensure the safety, the experimental meth-
od is used to investigate the flow and heat transfer characteristic of ribbed channel with high blockage
ratio, and the influence of several main factors on heat transfer characteristics is investigated for two
kinds of ribbed channel with symmetric and staggered ribs. The experimental results show that: (1)
The heat transfer coefficients are increased with the increase of Reynolds number, though at the cost
of higher pressure losses; (2) when the rib spacing to height ratio is 10, it keeps the highest heat
transfer coefficient in three kinds of rib spacing to height ratio 5, 10 and 15; (3) the heat transfer co-
efficient of symmetric arrangement ribs is higher than that of the staggered arrangement ribs, but the
pressure losses of symmetric arrangement ribs is larger than that of the staggered arrangement ribs;
(4) compared with one-side ribbed channel, the heat transfer coefficient of two-side ribbed channel is
distinctly higher.

Key words: turbine blade; rib channel; convective heat transfer; flow friction factor
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Tab.1 Geometry dimensions of rib roughened channel

Rib arrangement e H S S/e e/H

15 B

3 15 30 10 0.20

Symmetric 45 15
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3 9 30 10 0.33
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