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Figure 2 Differential Producing Flowmeter
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ISO 5167, BS 1042, DIN 1952, AGA, IPS and API
JPSJOSSEPYE
RW. Miller V 6.0
0y usbiwl bl 1 gedd slal
ANSI/ASMI B16.5 and B16.36
:ylid WS

eoie (90)!

150-1500 LBS
:olul s guxo
-yzn ~ 24/1

(2l gl g 2lyb soguxo

Large Diameter Orifice Flow meter Calculation for Liquid Flow

For pipe diameter > 5 cm.
Compute flow rate, orifice diameter, or differential pressure.

Equations: ISO 5167

http://www.Imnoeng.com/orifice.htm

Small Diameter Orifice Flow meter Calculation for Liquid Flow

For pipe diameter <5 cm.

(0 ogP (boym 60 e mT60

Compute flow rate, orifice diameter, or differential pressure.

Equations: ASME MFC-14M-2001.

WWW.AZMOON-FLOW.COM




eoie (90)!

WWW.AZMOON-FLOW.COM
e

Orifice | yex
+— 2o /'\A MC

AZMOON MOTAMAM CO.

Instrument, Process Automation, Calibration

HE slp 2 lb soguaxeo

Large Diameter Orifice Flow meter Calculation for Gas Flow

For pipe diameter >5 cm
Compute flow rate, orifice diameter, or differential pressure

Equations: ISO 5167

http://www.Imnoeng.com/Flow/OrificeGas.htm

Small Bore Orifice Flow meter Calculation for Gas Flow

For pipe diameter <5 cm
LCompute flow rate, bore diameter, or differential pressure

Equations: ASTM MFC-14M-2001

http://www.Imnoeng.com/Flow/SmallOrificeGas.htm

Pl i 31 s y9l 19l

Orifice Flange Assemblies :

Size : 2" ~ 24" =
:f—
(1)N° 2 Orifice Flanges ?a
é.
(2) N° 2 Pressure Taps 1/2" NPT-For each flange ‘fr
€.
(3) N° 1 Orifice plate concentric bore sharp edge (&
(4) N° 2 Gaskets '
(5) Necessary set of stud bolts ASTM A 193 Gr. B7
(6) Necessary set of nuts ASTM A 194 Gr. 2H
(7) N° 2 Jackscrews ASTM A 193 Gr. B7
TS s 5ol (V) S
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Meter Run Assemblies:
Size:1/2" ~2"
(1) N° 1 orifice plate concentric bore sharp edge

(2) N° 2 orifice flanges

CAMCY

AZMOON MOTAMAM CO.

Instrument, Process Automation, Calibration

Meter Run(3) Jsci

(2a) N° 2 pressure taps 2” NPT-F “corner tap” type each flange (with Plug)

(3) N° 2 gaskets

(4) Necessary set of bolts ASTM A 193 GR. B7
(5) Necessary set of Nuts ASTM A 194 GR.2H
(5a) Jack Screw ASTM A 193 GR. B7

(6) Upstream pipe

(7) Downstream pipe

(8) End connection Flanged

(9) St. Steel nameplate

TOTAL LENGTH

Meter Run(f) Jsi
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Dimensions
—n —n S
Plate Tab Handle
Thickness Width (E)

1

Tab Handle
Length (D)

O

N N

Plate 0D (A) (v) |$ -
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Orifice Plate Types
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Square Edge

For general
applications in clean
fluids - the most
widely used design
Suitable for pipes up

to 1000 mm diameter

Quarter Circle
Suitable for
measurement of low
Reynolds number
flows in pipelines of
diameter less than
500 mm.

Conical Entrance

; Restriction

Conical Entrance
Suitable for
measurement of low
Reynolds number
flows in pipelines of
diameter less than
500 mm.

Restriction

Please refer to
Product Data Sheet
FM-ROP-TH

Segmental

Segmental
Suitable for
Light Slurries

Plate
Thickness

Q
o
—

c

[}

0

O
w

and dirty gases

Eccentric
Suitable for
Light Slurries
and dirty gases
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Tab Handle

Width (E}

Tab Handle
Length (D}

Plate OD (A)
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Figure 3.1.3. Corner, flange and D and g tap orifice designs
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Tab

Hmnndt::: Dimin Ej
7'y [
O
- {uesTrean
- FE130A)
. g 0w re
3\ 3 b WORF
4|5 o0124.56 mm
.3 3 D ELE L]
g g T Le Tapping Diameter
:él i g ol & mm
& £l5
£3
2 L4
| |[w] £ls
5| £ §
* Q
Slot Width

Oimensona

Carrier Outside Diameter
Diameter A

r—

Y
!

i
g Chamber Depth

Dimension G

Surface finish 1s 0.8
pum Ra as standard.
Gasket areas may
be scrolied 3.2-6.4
umon request

Chamber Width
N
§

Dim
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Fittings before . Straightening Diameter Ratio (Note 1)

straight run Piping Layout Vanes Uptodo| s0 [ e | 70 | m0
A (All values listed below are in pipe diameters)
Elbow or Tee none 6 7 8 12 20
with 8 1" 13
2 Elis or bends in none 9 10 13 18 25
the same plane with " 12 13
2 Elis or bends in none 18 20 24 30 40°
different planes : E with 10 10 1" 12 13
' . “Multiply by 0.7 if long radius bends

Globe or regulating = none 10 1" 13 15 Fa)
vaive (Note 2) ﬂn:m \ with 10 1 12 13
Reducer or Expander M none 9 9 9 12 15

A with open gate valve is considered the equivalent of strange pipe

Note 1: diameter ratio is orifice bore divided by pipe diameter.

Note 2: control valve should be located downstream of the orifice, approximately 3 diameter Ratios less than 0.70 and

4 diameters for higher diameter ratios. (Wide open gate valve, long

Radius bend, and Y fitting may be considered the same as straight pipe. )
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ORIFICE + ROTAMETER cg
(ORI-ROTA) . D2

Fig 15 Orifice Requirements for Upstream Straight Run Pipe, dimension A. (These dimensions are in

accordance with specifications. Any deviation will affect accuracy to an undetermined extent.)
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A

Recommended Straight Run
Requirements

Regulator or f
Partially Closed

Meter Tube 14 {
A I B8

Valve Meter Tube ——
| —
1
so 1 -l T T T = B o S -
= t B 5 - T
T FE
as — : 1 45
- Note: A" - C = C" I 1
I 1 i B ) IR S
40 40
- = 1 A
s == /
n?g s +11H3s
x5 T
=% 1 -
= I g
30
& £ 11T IH
55 =
£< 25
3 o
53 1 1
E 2 - 1]
25 20 -
55 1 ) - -
= - 1
15 I - !
8 I -
B
10
: k=g
= : :
s t = 3
T T |
= = 1 EE=REI
° T | 2 I 7 I 151 O B A 8 it 1 11 5
o a 2 3 P s & 7 75

"~ Orifice to Pipe Diameter Ratio 3
FIGURE 1. Partly Closed Valve Upstream of Meter Tube

NOTES:
When pipe taps are used, A, A’, and C shall be increased by two pipe diameters and B by eight pipe

1.

2.

diameters.

When the diameter of the orifice may require changing to meet different conditions. the lengths of
straight pipe should be those required for the maximum orifice-to-pipe diameter ratio that may be used.

(From ANSI'API 2530: Second Edition. Copyright [0 L15.[]
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- Meter Tube——-- >
- A i B——»
Less —_— T l \
than 10D e 1
Orifice — W
» l fei e e N TODE -
-t A >l B
= ]
3: Sl == ! I \
- Straightening " orifice
" Vanes
Less . ==l
. than 10 r{@ = - T G- ‘
25 25
3 ! ) ) <
g 20 Note: A’-C =C / 20
g2 A J
4 % A
25
ga ° —+ 15
: 9_& i Vs A L
g -
5 £ AREEZam 10
3£ 10 e
£9
582
&< c [ H
T8 5 ==y
S0
E2
£x & 14
o 0 1 1 0\
0 A 2 3 4 5 6 T 75
Orifice to Pipe Diameter Ratio
FIGURE 3. Less than Ten Pipe Diameters (D) between Two Ells in Same Plane Upstream of Meter Tube
NOTES:
1. When pipe taps are used, A, A, and C shall be increased by two pipe diameters and B by eight pipe
diameters.

2. When the diameter of the orifice may require changing to meet different conditions, the lengths of
straight pipe should be those required for the maximum orifice-to-pipe diameter ratio that may be used.

(From ANSI/API 2530: Second Edition. Copyright ©1985.)
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» »
Note: A"+ C = C*
» : »
i ¢
2 - 2
& A

Bm s
— . |

: 1 | .

111 B e °
[] R | 2 3 A s . J .18
Orifice to Pipe Dlameter Ratio b

FIGURE 2. Two Elis Not in Same Plane Upstream of Meter Tube

} 4
D-U-.

NOTES:

1. When pipe taps are used, A, A', and C shall be increased by two pipe diameters and B by eight pipe
diameters.

When the diameter of the orifice may require changing to meet different conditions, the lengths of

straight pipe should be thase required for the maximum orifice-to-pipe diameter ratio that may be used.

When the two ells shown in the abave sketches are closely (less than 3D) preceded by a third, which is not

in the same plane as the middle or second ell, the piping requirements shown by A should be doubled,

w N
> |69 60 QR0

[#C e

(From ANSUVAPI 2530: Second Edition. Copyright ©1985.)
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< Meter Tube __,} |t Meter Tube ———»
A ——l-r B> = A »>le—B—»
? —_— ! _— :
e Orifice—,
| . As required by As required by ___.I
preceding fitting preceding fitting
l—
. 3:
"
15 15
s -
b
10 = 10
/
A
ot
5 5
B
||
0 [ 0
0 A 2 3 4 5 6 % ¢ 75
Orifice to Pipe Diameter Ratio p

FIGURE 5. Reducer or Expander Upstream of Meter Tube

NOTES:
1. When pipe taps are used, A, A, and C shall be increased by two pipe diameters and B by eight pipe
diameters.

2. When the diameter of the orifice may require changing to meet different conditions, the lengths of
straight pipe should be those required for the maximum orifice-to-pipe diameter ratio that may be used.

3. Straightening vanes will not reduce required lengths of straight pipe A. Straightening vanes are not
required because of the reducers. They may be required because of other fittings, which precede the
reducer. Length A is to be increased by an amount equal to the length of the straightening vanes
whenever they are used.

4. If the flowing fluid may be partially condensed, the expander type installation as well as any other
configuration that might create two-phase flow in the meter tube is to be avoided.

(From ANSI/API 2530: Second Edition. Copyright ©1985.)
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