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ABSTRACT

The present study investigated local heat transfer characteristics around a film cooling hole
with variations of free stream turbulence intensity. The film cooling jet is injected through a
single hole inclined at 30° to the surface and laterally at 45° for the blowing rates of 0.5, 1.0
and 2.0. Turbulence generating grids are used at upstream of the film cooling hole to change
the turbulence intensity of free stream. Free stream turbulence intensity without grids is
0.5%. Two different turbulence generating grid is installed at different locations upstream of
the film cooling hole so that turbulence intensity of free stream varies from 3% to 10%. The
naphthalene sublimation technique has been employed to determine local heat/ mass transfer
coefficients. With low free stream turbulence intensity, heat/mass transfer augmented area by
coolant or free stream is distinguished evidently. However, when free stream turbulence
intensity is high, heat transfer is enhanced in all region and heat transfer enhanced regions
are not clearly divided due to vigorous mixing of coolant and free stream. The peak values of
heat/mass coefficients are decreased and the distributions of heat/mass transfer coefficients
are more uniform with high turbulence intensity. The effect of turbulence intensitv on heat
transfer characteristics is more evident as blowing rate is higher.
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(@) Grid #1 (b) Grid #2
Fig. 3. Shape of turbulence generating grids

Table 1. Geometry of turbulence generating grids

Grid No. 1 2
Material Wood Wood
Solidity (¢) 0.241 0.275
Opening Ratio 0.759 0.725

Horizontal Pitch 24.81 mm [49.125 mm

Vertical Pitch 2475mm | 50 mm

Width of rectangular bar 3mm 7mm

Table 2. Free stream turbulence intensity at film
cooling hole location

position 1 | position 2
Tu with Grid 1 3% 5%
Tu with Grid 2 8% 10%

position 1 ¢ 15d upstream film cooling hole
position 2 : 8d upstream film cooling hole
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