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Heat transfer characteristics in an internal coolant passage with
crossflow-induced swirl, impingement and film-cooling holes

ZHANG Zong-weis ZHU Hui-ren,. ZHAO Shu, GUO-Tao

(School of Power and Energy.
Northwestern Polytechnical University, Xi’an710072, China)

Abstract: The effects of Reynolds number_and bleeding ratio on heat transfer of im-
pingement target surface, bleeding=hole surface and impingement channel side surface were
investigated in largerscaled test,models for the cooling passages in gas turbine blade. A tran-
sient liquid crystal technique was used to measure the local heat transfer coefficients of inner
surfaces of impingemént channel. The results show that, on impingement channel inner
surfaces, the main causation of high heat transfer coefficient is caused by the first, second
and third impingement, respectively. The average heat transfer coefficient of impingement
target surface is the highest on the same Reynolds number by the direct impingement. The
average heat transfer coefficient of bleeding-hole surface is higher than channel side surface.
The impingement and swirl play a primary role on the Nusselt number of the researched sur-
faces. The heat transfer was augmented distinctly with increase of Reynolds number. The
bleeding ratio also affects the value and distributions of heat transfer coefficients of all inner

surfaces.
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Fig. 2 Schematic of experimental section
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Impingement target surface average Nusselt

number varying with Reynolds numher
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Fig. 7 Impingement target surface average Nusselt

number varying with bleeding ratio
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