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Figure 1 — Standard orifice plate
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1 D and D/2 pressure tappings \
2 flange tappings \'__IJ I_L_{f
a  Direction of flow. [y
b 1,=D+0,1D 9
¢ 1,=0,5D+0,02D for < 0,6
0,5D +0,01D for f> 0,6

d 1, =0=(254+0,5 mmfor #>0,6 and D < 150 mm
(25,4 £ 1) mm for S < 0,6
(25,4 £ 1) mm for > 0,6 and 150 mm < D < 1 000 mm

Figure 3 — Spacing of pressure tappings for orifice plates with D and D/2 tappings or flange tappings
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Figure 4 — Corner tappings
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Figure 5 — Approximate profiles of flow, pressure and temperature in an orifice metering system
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Key
1 expander
2 full bore ball valve or gate valve fully open
3 orifice plate

Figure 6 — Layout including a full bore valve for /=06




Table 4 — Permitted range of straight lengths between an orifice plate and a 19-tube bundle flow straightener (1998) downstream of fittings
located at a distance, /;, from the orifice plate

Values expressed as multiples of internal diameter, D

Two 90° bends © in perpendicular planes
Diameter Single 90° bend © Single 90° tee Any fitting
ratio (2[) > S) a
3
/ 30>L¢= 18 L¢ = 30 30> Ls= 18 Ly =30 30>L;=18 Ls =30 30>Lg= 18 L¢ = 30
1 2 3 4 5 6 7 8
— AC Bd AC Bd AC Bd Ac Bd AC Bd AC Bd AC B¢ Ac Bd
<02 |5t0145| 1ton® 5to 25 1ton® |5t0145| 1ton® | 5t025 1ton® [ 510145 1ton® 11025 1ton® | 5to 11 1ton® | 5t013 1ton®
0,4 5t0145| 1ton® | 5t025 | 1ton® |5t0145| 1ton® | 5t025 | 1ton® [5t0145| 1ton® | 1t025 | 1ton® | 5to 11 1ton® | 5t013 | 1ton®
11,5 e 11,5 e 9,5 e e e e fg e 11,5 e
0,5 t0 14.5 3ton to 25 3ton 0 14.5 Tton 9to 25 1ton MMto13 | 1ton 9to 23 1ton 3ton 0 14.5 3ton
06 | 121013 | 5ton® [ 121025 [ st0ne | 32 [ 6t0n® | 9t025 | 1ton® | N | 7t0n® [ 111016 | 1ton® f 7tone | 12t016 | 6ton®
13 13 7to
e e e e f e e f
0,67 13 7ton 0 16,5 7ton 0 14,5 7ton 10to 16 | S5ton 8ton 1Mto13 | 6ton 8to 10 13 n-1,5¢
0.75 14 | 8tone | M _|8ton® f lostone| 12, | stone f gtone | 12t014 | 7tone f 95 f 810 22
' to 16,5 ' to 12,5 !
13,5 13,56
Recom- 13 13 14 to 16,5 (14 to 16,5 to 14.5 t0 14.5 12t0125[12t0 12,5 13 13 12013 | 12t0 13 9,56 95 13 13
mended for for for for f or' f or' for for for for for for for for for for
p<067 | p<075 | <075 | f<0,75 p<067 | p<075 <075 | p<075 | <054 | p<075 | <075 | p<075| <046 | p<0,75| p<067 | #<0,75
NOTE The straight lengths given in the table are the permitted lengths between the downstream end of a 19-tube bundle flow straightener (1998) (as described in 6.3.2.1) and the orifice plate given that a particular
fitting is installed upstream of the 19-tube bundle flow straightener (1998) at a distance L from the orifice plate. The distance L from the orifice plate is measured to the downstream end of the curved portion of the nearest
(oronly) bend or of the tee or the downstream end of the curved or conical portion of the reducer or expander. The recommended values give tube bundle locations that are applicable over a specified range of 4.
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Figure 8 — 19-tube bundle flow straightener (1998)
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Figure 10 — Drawing of the Zanker flow conditioner plate



(22 « XD D (12 « y0

a) x=20,yz0,x+y=9

D > L3D

b)

Key
1 position of any fitting placed at any distance upstream of the single bend
2 position of previous fitting placed before straight length upstream of the single bend

Figure 9 — Examples of installations with a 19-tube bundle flow straightener (1998) downstream
of a single bend
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Figure 7 — Examples of acceptable installations (see 6.2.9)
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20 130 0,250

> 300

a) Installation using 6.3.2.2.2

150

30 130

300
180

b) Installation using Table 4

Key
1 position of any fitting placed at any distance upstream of the single bend
2 position of previous fitting placed before straight length upstream of the single bend

Figure 9 — Examples of installations with a 19-tube bundle flow straightener (1998) downstrea
of a single bend



6.3.2.2.2 The 19-tube bundle flow straightener (1998) shall be installed so that there is at least 30D
between the orifice plate and any upstream fitting. The 19-tube bundle flow straightener (1998) shall be

installed so that the distance between the downstream end of the 19-tube bundle flow straightener (1998) and
the orifice plate is equal to 13D + 0,25D.

Table 4 provides the permitted location range and the recommended location for the 19-tube bundle flow
straightener (1998) for two ranges of Ly

— 30D > L; > 18D, and
— Lg = 30D.

Ls shall be greater than or equal to 18D. The locations for the 19-tube bundle flow straightener (1998) are

described in Table 4 in terms of the straight lengths between the downstream end of the 19-tube bundle flow
straightener (1998) and the orifice plate.



6.3.3.3 Installation

Ly, the distance between the orifice plate and the nearest upstream fitting, shall be at least equal to 17D. The
Zanker flow conditioner plate shall be installed so that L, the distance between the downstream face of the
conditioner plate and the orifice plate, is such that

75D < Lg < Lg-8,5D
The Zanker flow conditioner plate can be used for g < 0,67.

The distance to a bend (or bend combination) or a tee is measured to the downstream end of the curved
portion of the nearest (or only) bend or of the tee. The distance to a reducer or expander is measured to the
downstream end of the curved or conical portion of the reducer or the expander.

The locations in this subclause are acceptable downstream of any fitting. A wider range of locations for the
Zanker flow conditioner plate is permissible if the range of upstream fittings is restricted or the overall length
between the upstream fitting and the orifice plate is increased or the diameter ratio of the orifice plate is
reduced. These locations are not described here.
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Figure 1 — ISA 1932 nozzle



*0

o0

0/ 0,6d

a) Highratio025< <08

00;

3
. a
) -
NN AN
S
2-‘ 3 """""A B o
\ -
N
N
H

d 0.64
&/,./“" - \
N o
N \// S| 3
b
A . /B
N c
§
N
N
H

b) Lowratio02 < <05

Figure 2 — Long radius nozzles
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Figure 3 — Venturi nozzle
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Figure 4 — Venturi nozzle — Pressure tappings
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Figure § — Pressure loss across a Venturi nozzle
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1 expander

2 full bore ball valve or gate valve fully open

3 nozzle
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Figure 6 — Layout including a full bore valve for /i= 0,6
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Table 3 — Required straight lengths for nozzles and Venturi nozzles
Values expressed as multiples of internal diameter, D

Downstream
(outlet) side
Upstream (inlet) side of the primary device of the primary
Diam- device
eter Thermometer
ratio Single 90° Thermometer | pocket or
a bend or tee Tmf, e Twc: v i gt RetuCer RXpaRGer Full bore ball Abrupt pocket or well © of Fittings
s 90° bends 90° bends 2Dto D 05Dto D Globe valve b
(flow from in th in different lenath lenath | fully open | ©" gate valve | symmetrical well © of diameter (Columns 2
one benoly | Ao | | i 2D | of Dto 2 b fully open reduction diameter between to 8)
only) P P ' < 0,03D 0,030 and
0,13D
1 2 3 4 5 6 8 9 10 11 12
AC B d AC B d AC B d AC B d AC B d AC B d AC B d AC B d AC gd AC gd AC gd
0,20 10 6 14 7 34 17 5 ¢ 16 8 18 9 12 6 30 15 5 3 20 10 4
0,25 10 6 14 7 34 17 5 . 16 8 18 9 12 6 30 15 5 3 20 10 4
0,30 10 6 16 8 34 17 5 o 16 8 18 9 12 6 30 15 5 3 20 10 5 25
0,35 12 6 16 8 36 18 5 o 16 8 18 9 12 6 30 15 5 3 20 10 5 25
0,40 14 7 18 9 36 18 5 N 16 8 20 10 12 6 30 15 5 3 20 10 6 3
0,45 14 7 18 9 38 19 5 ° 17 9 20 10 12 6 30 15 5 3 20 10 6 3
0,50 14 7 20 10 40 20 6 5 18 9 22 11 12 6 30 15 5 3 20 10 6 3
0,55 16 8 22 11 44 22 8 5 20 10 24 12 14 7 30 15 5 3 20 10 6 3
0,60 18 9 26 13 48 24 9 5 22 1 26 13 14 7 30 15 5 3 20 10 7 35
0,65 22 11 32 16 54 27 11 6 25 13 28 14 16 8 30 15 5 3 20 10 7 35
0,70 28 14 36 18 62 31 14 7 30 15 32 16 20 10 30 15 5 3 20 10 7 35
0,75 36 18 42 21 70 35 22 11 38 19 36 18 24 12 30 15 5 3 20 10 8 -
0,80 46 23 50 25 80 40 30 15 54 27 44 22 30 15 30 15 5 3 20 10 8 -
NOTE 1 The minimum straight lengths required are the lengths between various fittings located upstream or downstream of the primary device and the primary device itsef. All straight lengths shall be measured from

the upstream face of the primary device.
These lengths are not based on modern data.

NOTE 2




conical convergent E
cylindrical throat, C
conical convergent B
entrance cylinder A
connecting planes
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Flow direction
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Figure 1 — Geometric profile of the classical Venturi tube



