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Experimental Study on the Pressure Drop Characteristics
of a Side Orifice
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Abstract

This paper presents the pressure drop characteristics at the side orifices located at the
wall of pipe. The characteristics of pressure drop at the side orifices are analyzed using the
experimental data measured from 17 different types of side orifices which have different
geometric shapes and arrangements, and a correlation which covers the whole flow range by
one equation is developed. The range of Reynolds number based on the hydraulic diameter of
orifice is 200-350,000. It is found that the geometric factor was the most important parameter
for pressure drop when the Reynolds number is larger than 300,000. As the Reynolds number
becomes smaller, the effect of Reynolds number becomes larger, and when the Reynolds
number is small, the Reynolds number was the most important parameter for pressure drop at
the side orifices. The measured data show the trend that the pressure drop coefficient
increases as the number of orifices increases, and the effect of longitudinal array was not
clearly shown. The experimental data have error range of *10% and the most of error

occurred in a region where the Reynolds number is small.
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E1wZe] 74 2w
Number of Nozzle 1 9 3 4 6 6 9
regular |staggered|staggered
Number of
Row 1 1 1 1 2 2 3
Shape (unit: cm
dia. 3.0 3.0 3.0 3.0 3.0 3.0 -
Circle pitch - - - - 54 54 -
end gap 3.2 3.2 3.2 3.2 05 0.5 -
wide 2.0 2.0 2.0 2.0 2.0 2.0 1.91
Rounded height 4.0 4.0 40 4.0 4.0 4.0 4.06
Rectangular| . - - - - 5.4 5.4 5.45
end gap 2.7 2.7 2.7 2.7 0. 0. 2.3
wide 2.0 1.8 1.8 1.8 - - -
height 4.0 4.0 4.0 4.0 - - -
Rectangular
pitch - - - - - - -
end gap 2.7 2.7 2.7 2.7 - - -
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CICJ ] o Circular nozzle regular arrangement
£ . Circular nozzle staggered arrangement
o . Rounded rectangular nozzle regular arrangement
Q 1] o Rounded rectangular nozzle staggered arrangement
w ] A Rectangular nozzle regular arrangement
I I I I I I I I I
0 1 2 3 4 5 6 7 8 9 10
Number of Nozzle
71%9.3 Reynolds 57} 30,000 o]d W ZW o z]uxe] Fidel| upg
AAA ] Bt rHEEAA S
12 ®
shape nozzle column row arrange
- o circle 1 1 1 r
A rounded rec. 1 1 1 r
10 O rectangular 1 1 1 r
circle 2 2 1 r
rounded rec. 2 2 1 r
T rectangular 2 2 1 r
® circle 3 3 1 r
8 4 rounded rec. 3 3 1 r
B rectangular 3 3 1 r
circle 4 4 1 r
o T rounded rec. 4 4 1 r
L rectangular 4 4 1 r
~a 6 — A e circle 6 3 2 r
F 4 rounded rec. 6 3 2 r
Y- e circle 6 3 2 s
7 rounded rec. 6 3 2 s
¥ rounded rec. 9 3 3 s
4 - curve fitting
= 6 1/4 174
2 fexp/ Fg— 1. +4.5x10°/ [Re0 (Am/Ad) 1
- SR oy
0 T T T T '
0 10000 20000 30000
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