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Experimental study of the discharge coefficient of film outflow varying

with_the internal cooling channel’s height
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Abstract: According to the heat transfer enhancement with vortex, experiments were
performed to investigate the discharge coefficient of film outflow in narrow confined space,
which the ratio of the internal cooling channel height to the diameter of film cooling hole (h/
d) was smaller than 1. In experiments, the rules of discharge coefficient C,; varying with the
film cooling hole Reynolds number (4800~26000), blowing rate M (0. 36~2.74), dimen-
sionless of film cooling channel height h/d (0.33~2.0) were studied in detail, and the
similarity criteria for discharge coefficients varying with these parameters were concluded.
The experimental results show that the film cooling hole discharge coefficient increase with
the film cooling hole Reynolds number when the main flow Reynolds number is constant. In

the constant film cooling hole Reynolds number cases, C; increase with the blowing rate M
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rising especially when M is smaller than 1.

It is also found in experiments that the Cy de-

crease with dimensionless of film cooling channel height h/d increasing, especially in the ca-

ses which the film cooling hole Reynolds number is larger than 9500.
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Fig. 1 Schematic of the experimental facility
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Table 1 Measurement apparatus and precision
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Fig. 2 Schematic of the film plate
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Fig.3 Schematic of the test section
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Table 2 Flow and structure parameters
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Fig. 4 Rules of discharge coefficient C; varying with

the film cooling hole Reynolds number
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