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Effect of the Orifice Area Ratio on the Exit Flow of a Multi-Perforated Tube
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Abstract A multi-perforated tube indicates the existence of multiple holes of various shapes on the surface of a long
cylinder-type or rectangular tube, and a hole installed on the surface is called an orifice, as it is relatively small in size,
compared with the surface area of the tube. In this study, the flow characteristics of a circular multi-perforated tube with
many orifices on the surface were investigated experimentally and numerically. The volume flowrate issuing from each orifice,
discharge angle, effective flow area ratio, and the flow fields around the orifices were measured and visualized, with the
variation of the orifice area ratio, at the same blockage ratio. The volume flowrate distributions along the flow direction
of the multi-perforated tube tends to be more uniform, as larger orifices were positioned at the inlet side of the multi-perforated
tube, compared with no orifice area change along the flow direction.
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Fig. 1 Schematics of multi-perforated tube.
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Table 1 Ratio of hole area variation and relating

parameters
Arc.ea d(mm) Distance No. of
ratio Hole area between orifice
(%) di | du orifice(mm)
Al = As mmX1.4
+40 | 9562 A = As mmx0.6 8.07
A1l = Ag mmx1.2
+
20 | 8.8 |72 A = As mmx0.8 8.02 252
0 8 A8 mm 8.00
A1 = Ag mmx0.8
-20 | 7.2 188 A = As mmx12 8.02

1 : Blower 5 : Micro manometer 9 : Oscilloscope

2 : Laminar flow meter 6 : Pitot tube 10 : Delay pulse generator

3 : Acrylic duct 7 : PIV camera 11 : Control & data acquisition PC
4 : Perforated tube 8 : NdYag laser

Fig. 2 Experimental setup.
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Fig. 3 Volume flowrate distribution along the
orifice number at d = 8 mm.
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Fig. 4 Volume flowrate distribution along
circumferential direction.
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Fig. 5 Visualization of orifice exit flow field.
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Fig. 7 Velocity distribution along the orifice number
at d = 8 mm.
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Fig. 8 Definition sketch of effective flow area at
orifice exit.
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