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Perforated walls find wide use as a method of the flow control and the effusive cooling.
Some literature data on L/D (hole length-to-diameter ratio) effect on flow structure and mass
flow rate may be found [1,2], but all those works concern holes of diameter at least one order
of magnitude larger than our presented simulations. Due to the size of the analysed holes and
it’s cylindrical shape, the only method of analysing the flow through such holes is the
numerical method. In the carried out simulations, the holes were of D = 0.6mm, 0.3mm and
0.125mm diameter and the perforation values were 4%, 5%, 8% and 10%. L/D changes
between 0.01 to 8. Data bank of the flow through the cylindrical holes, has been produced.

00D 015 030 045 060 076 091 1068 121 136 151
[ S 3 S

=
=8

Figure 1. Contours of Mach number for three different values L/D ratio and diameter of the hole D = 0.3mm

Figure 1 presents how the length of the hole influences a change of flow structure, for a
constant diameter of the hole and the same pressure drop. The hole elongation has a
significant influence on the obtained mass flow rate. In addition, entrance effects appear to be
important.
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The influence of the hole elongation on the flow structure is a part of the work whose
ultimate goal is to define a physical transpiration model of a flow through perforated plates.
That new model may be used as the boundary condition for numerical simulations. Previous
presentations concerning this subject were presented at National Conferences of Fluid
Dynamics [3,4].
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