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Orifice plates are widely used for flow measurement as
they provide the simplest and the most economical
means of flow detection. Orifice plates are available in ® CONCENTRIC ® ECCENTRIC
the concentric type that the round opening (bore) of the
orifice plate is positioned concentrically with the center
of the pipe; and the opening edge (bore edge) is available

either in the concentric square edge type (sharp, square T e

edge type) or in the quardrant edge type (round edge \}\‘ ! e
type). Orifice plates are also available in the eccentric type / / \
that the opening of the orifice is shifted from the center [ [ s
of the pipe. They also are available in the segmental type Vo i } )_
that the opening is a eircular segmental segment and the Nyt \\: 37

RN HOLE |

orifice is comparable to a partically opened gate valve.

® SEGMENTAL

MR HEL

B SPECIFICATION

Concentric Square Edged Orifices
Quadrant Edged Orifices
Eccentric Orifice

Segmental Orifices

ISO 5167
AGA report #3 _ Standard: 3048S, 316SS
ASME 3M (R.W Miller) Non-Standard: 316LSS, monel, hastelioy B,C. etc.
L.K. Spink ) .
Per ASME recommendations.
JIS 2, 5, 10, 16, 20, 30, 40 and 63kg/Cm2 Not drilled for orifice bores smaller than 25.4mm.
ANSI Class 150, 300, 600 and 900, 1500, 2500 .
Upstream side of tab handle stamped
Flange taps “UPSTREAM" and with bore type and size, line
Corner taps size, tag number, quadrant edge radius and flange
Vena contracta taps rating. Downstream side of tab handle stamped with
1D and 1/2D (Radius) pipe taps orifice material and serial number.

2,3,4,5/6,9 10, 12mm Special marking may be furnished to meet specific
Welded to orifice plate requirements.

B ORIFICE PLATE APPLICATION SUMMARY

Fluid Type Nominal Line Size
Orifice Type Gas (Vapor) Liguid Normally Used
Clean Dirty Clean Dirty Viscous mm in
Concentric-Square Edge E X E o X 15 to 1500 | 1/2 to B0
Concentric-Quadrant Edge X X E o] E 25 to 250 1to 10
Eccentric-Square Edge O E O E X 100 to 350 4 to 14
Segmental-Square Edge O E Q E X 100 to 350 41014

Notes: [ £ |: Designed for this application
[T Nomally applicable for this application
[X7]: Mot designed for this application



Orifice Plate
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Orifice Plate With Ring

Orifice Ring Assemblies are used for flow measurement
of smaller or medium sized pipes at lower pressures.
Each assembly consists of one orifice plate and two orifice
rings. Differential pressures are taken out in a corner tap
svstem.

Orifice Blocks, which are of a unit-construction type
and provide higher pressure ratings than the Orifice Ring
Assemblies, also are available. Differential pressures are
taken out in a corner tap svsten.

B SPECIFICATION

Concentric Square Edged Orifices

Quadrant Edged Orifices.

Minimum quadrant edged orifice diameter 4.5mm
Minimum quadrant edged radius 0.5mm

ISO 5167

AGA 3, 8

General Application
L.K. Spink

JIS 5, 10, 16, 20kg/Cm?
ANSI (or JPI) 1501b
(Note: ANSI and JPI ring dimensions are identical)
Corner taps
2,3 4,5 6,9 10 mm
Welded to orifice plate
15mm (1/2 inch) Sch 80
Length: 150mm
Tap Connections: PT 1/2 or 1/2 NPT male,

socket weld, butt weld or flange. (Flange rating to
be the same as the of the process pipeling)

Per ASME recommendations. Not drilled for orifice
bores smaller than 25.4mm

ReT

COMCENT)
(LASTER [ X E

R=T

Upstream side of tab handle stamped "UP-
STREAM" and with bore type and size, line size,
tag number, quadrant edge radius and flange
rating. Downstream side of tab handle stamped with
orifice material and serial number.

Special markings may be furnished to meet specific
requirements.

Ring and Pressure Tap Nipple: C.S. 304SS, 316SS
Plate: 30488, 31658, 316L, monel, other
Tab Handle: 30455, 316SS

Material: Asbestos
Thickness: 1.5mm
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Orifice Plate With Holding Ring

model: WOJ

UNIT tmm

The Holder Ring Assembly is a combination of a holder
ring and an orifice plate designed for ring-type-joint(RT])
flanges of ANSI or JFI Specifications. The holder ring has
a function of holding the orifice plate and also a function
as a gasket to prevent leakage of the process fluid. This G
metallic sealing system is applicable to a fluid of high tem-
perature and high pressure. The pressure tapping system
normally is of the flange tap type.

E:E00E ORIFIE
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B SPECIFICATION

Concentric Square Edged Orifices Plate: 304SS, 31655, 316L
Quadrant Edged Orifices Holding Ring: Carbon steel,
304 or 316 stainless steel
AGA 3.8 Tab: Handle: 304 or 316 stainless steel
General Application
L.K. Spink
Orifice Bore T Pipe Sizes e o oo
ANSI 300, 600, 900, and 1500lb. ring joint (RJ) i i oo el
Cancentric 1%z inches 50 to 760
Flange taps Square Edge to 14 inches mr
2,3 4,5 6,8mm Quadrant 112 inches 25 10 150 mm
Welding to ring Edge to 6 inches
Riveted to plate

Types: Octagonal or oval

Per ASME recommendations. Not drilled for orifice
bores smaller than 25.4mm

Upstream side of tab handle stamped with
“UP-STREAM" and with bore type and size, line
size, tag number, quadrant edge radius and flange
rating. DOWN STREAM side of tab handle
stamped with. orifice and ring material, and serial
number.

Special markings may be furnished to meet specif-
ic requirements.



Orifice Plate With Holding Ring
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Orifice Plate With Holding Ring

Orifice Flange Assemblies are used in conjunction with
Orifice Plates for flow measurement of smaller or medi-
um size pipes at lower or medium pressure ranges. The
flange connection is an RF type and the differential
pressure tapping system is the flange taps.

B SPECIFICATION

Slip-on ngWH Fy
Welding neck a1/ | T
Ring-joint welding neck [r L 1
Socket-Weld e E I —

| dzi‘:‘iﬂ 1
25mm (1 inch) to 500mm (20 inches) ]"Ew'

JIS 10, 20, 30kg/Cm? RF
ANSI (or JPI) 150, 300, 600lb RF

A105, 304SS, 31655

Stud bolts: SNB7
Nuts : 845C
Jack bolts and nuts : S25C

Thickness: 1.5mm

Material: Asbestos sheet gasket
vortex gaskets and other
special types

TR _\
\& i

ANSI 150#: Insertion welding type (Slip-on-type) P Tupe

ANSI 300#, 600#: Butt welding type (welding neck)

ANSI 600#over: Butt welding neck (ring-joint WN)

Select referring to the model number construction Q%WT ij

table F I8 (SIS ]
T
il Wi

L;hjf—u i

SW-RF Type




Orifice Flange Assemblies

B PRESSURE TAPS CONNECTIONS

Pressure connection holes in the pipe should be 1/2 inch
for 4-inch and larger lines, 3/4 inch for 3-inch lines, and
1/4 inch for 2-inch lines. When flange taps are used, in-
sert a drill of the proper size through the connection holes
in the flanges and drill through the pipe. When connec-
tions in the pipe are used, weld half-couplings to the pipe
at the proper locations, insert a drill through them, and
drill through the pipe.

Round off the edges of the holes slightly to be sure that
no burrs remain in the pipe.

© Flange Taps. Pressure connection holes are located
in the flanges, 1 inch upstream and 1 inch down

stream from the corresponding orifice plate faces.

@ Corner Taps. On lines smaller than 2 inches. The ef-
fect is that the pressure taps are right at the orifice
plate.

@ 21/,D and 8D Taps, also called Full-Flow Pipe Taps.

Connections are installed 21/, pipe-diameters up-
stream from the upstream face of the orifice plate and
8§ pipe-diameters downstream from the upstream face
of the orifice plate.

=

® 1D and '/,D Taps. This type of connection (also called
Radius Taps) is a modification of, and has largely
replaced, the Vena Contracta taps. It yields equally
accurate results and has the advantage that the
stream connection is easier to locate, The upstream
connection should be at 1D above the upstream face
of the orificc plate, but location of the upstream con-
nection anywhere between 1/2D and 2D introduces
only negligible error. The downstream connection is
located 1/2D downstream from the upstream face of
orifice plate.

+
D
ot

® “Vena Contracta” Taps. The upstream connection
(dimension M,) may be located anywhere between 1/2
and 2pipe-diameters above the upstream face of the
orifice plate. The downstream connection {dimension
N.,) is made at the point of maximum flow constriction
and is given by the table below:

QOrifice to Pipe Location of Downstream
Diameter Ratio, Pressure Tap(N)
d/iD (Pipe-Diameters)
Minimum Mean Maximum
0.2 a7 .B5 1.30
0.3 44 .80 1.15
0.4 A7 73 1.00
0.5 A7 66 .84
0.6 42 57 70
0.7 .35 45 .55
0.8 .25 33 .41
M-— N
}T
i}
A

&



Orifice Flange Assemblies
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Orifice Flange Assemblies
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Orifice Flange Assemblies
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ORIFICE PLATE MODEL : WOP

ORIFICE WITH RING MODEL : WOR ®
ORIFICE WITH HOLDING RING MODEL : WOJ

ORIFICE FLANGE ASSEMBLY MODEL : WFH

ORDERING INFORMATION

BASE MODEL- 1st thru 3rd Characters

WOP : ORIFICE PLATE

WOR : ORIFICE WITH RING

WOJ : ORIFICE WITH HOLDING RING
WFH : ORIFICE FLANGE ASSEMBLY

4th and 5th Character - Size

Code XX : Refer to Size Tables

6th and 7th Character - Rating

Code XX : Refer to Rating Tables

8th Character - Plate Material

Code X : Refer to Material Tables

9th Character - Flange Type

Code
N : None
S : Slip-On
w : Welding-Neck
o : Socket-Weld
J . Ring type Joint, Only available with Woj

10th Character - Flange Material

N : None
Code X : Refer to Material Tables



Venturi Tube

The Venturi tube, is characterized by its tapered inlet and
diverging outlet. This design greatly reduces head loss to
the system when compared to an orifice plate. In fact,
the Venturi can handle 25% to 50% mere flow than an
orifice for comparable larger line size and lower head loss.
The Venturi is well suited for dirty fluids. There are no
places for dirt to build up in the tube. Traditionally, the
Venturi tube has been used on low pressure gas flow,
water and waste applications.

Venturi tubes are generally constructed with a system of
pressure taps which project radially into the pipe and feed
into a common chamber known as a piezometer ring. This
multiple tap arrangement provides an average pressure
reading over the entire circumference of the element. As
a result, the need for long pipe runs is eliminated. A gener-
al rule is that a venturi tube requires only haf the upstream
and downstream runs of an orifice plate.

The discharge coefficient of the Venturi is constant and
predictable to + 1% for pipe Reynolds numbers greater
than 100,000. Venturi elements are not as reliable at lower
Revnolds numbers (Figure 10). The Venturi tube is a rela-
tively high cost device. However, low pumping costs and
ruduced piping requirements can make it cost effective.

B SPECIFICATIONS

fabricated flange type 100
fabricated weld-on type \
machined flange type 20

rectangular type
B0 \ N

\ IFICE PLATE
. \\\on c

NN

JIS Z 8762-1969
(IS0 R541-1967)

JIS 20 kg/cm?
ANS| 300LB

N,

60
50mm to 120mm - FLOW NUZZLE\ \
(2 to 1200 48 INCH)
CARBON STEEL =
30455, 31658
30 VENTURI TUBE WITH

15° OUTLET CONE

ROUND TO
35 TO 375d RADSUS

20 |7 QUTLET CONE

PRESSURE LOSS % DEVELOPED DIFFERENTIAL

Ill--.
e —
10 —*—:
AR ! HHR FLOW TUBE

0 TO 13750 RADIUS ld [ | L o | | —
FLow O 185237 H

L|| I—i\J\l— 0 02 03 04 05 08 07 08

=diB
J = DIAMETER RATIO g
q

The Critical Dimensions of the Classical Venturi Tube



VENTURI TUBE ®
MODEL : WVT

ORDERING INFORMATION
BASE MODEL- 1st thru 3rd Characters
WOP : VENTURI TUBE

| 4th and 5th Character - Size | | 9th and 10th Character - Type
Code XX : Refer to Size Tables
Code
FF : Fabricated Flange
| 6th and 7th Character - Rating | FW : Fabricated Weld-On
FM  : Machined Flange
Code XX : Refer to Rating Tables FR - Rectangular
| 8th Character - Material |
Code X : Refer to Material Tables
FABRICATED FLANGE TYPE FABRICATED WELD-ON TYPE
Available in sizes 6'' and larger Available in sizes 6" and larger
High Pressure Connecban  Low Presswe Conneclon High Prassung Connichon Low Preasuns Connecton
,_H:,“.!'Ll‘ = J—!-{ . m&n "l‘.‘d mlf —
FLOW a4 oW -
| - | i i _J_ | e ) ] _
b T R T e -

MACHINED FLANGE TYPE
Available in sizes 6" and smaller

N&F 5
LA L
SSaN vt

RECTANGULAR TYPE
Available in sizes 6" and larger




Flow Nozzle

The flow nozzles, more costly than other orifice due to
their structure, are suited for determining the flow rates
of fluids flowing at high temperature and high pressure.
Under the same measuring conditions, a flow nozzle has
a higher mechanical strength, can permit the flow of more
than 60 percent greater volume of a fluid, and can meas-
ure the flow rates of fluids containing solid particles less
disturbed, than an orifice having the same bore. Thus,
they are suited, in addition, for highspeed flowing fluids.
We can supply not only single flow nozzles, but also flow
nozzles having welded short pipes on both their upstream
and downstream sides.

B SPECIFICATIONS

Flange Type
Weld-in Type
Holding Ring Type

Long-radius flow nozzle.

JIS Z 8762-1969 (ISO R541-1967)

NOTE: JIS Z B762-1969 flow data used to calculate
nozzle throats is identical to that of I1ISO
R541-1967

1D and 1/2D taps

100mm to 500 mm (4 to 20 inches)

025<RkR<08
(low-beta) long-radius nozzle 0.2=5=<0.5
(high-beta) long-radius nozzle 0.25<=5=<0.8
3: Ratio of throat to pipe diameter=d/D
{d: Throat diameter)
Flange Types
Weld-in Type
Holding Ring Type
Carbon Steel
304SS, 31655

WELD-IN

als

| Flow

|
-

A,

B

H

CTBCHON m—

a) High ratio
025<i<08B

e

~C

b} Low ratio
020<3<05
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FLOW NOZZLE
MODEL : WFN

ORDERING INFORMATION
BASE MODEL- 1st thru 3rd Characters
WEN : FLOW NOZZLE

WISE

| 4th and 5th Character - Size

9th Character - Type

Code XX : Refer to Size Tables

| 6th and 7th Character - Rating

Code XX : Refer to Rating Tables

Code

F . Flange

W : Weld - In

H : Holding Ring

| 8th Character - Material

| 10th Character - Pipe Material

Code X : Refer to Material Tables

Code X : Refer to Material Tables

Z rd $ ———r <

“ ‘ Weld-in Type
$ %ﬁ

' NS

——
Helding Ring Type
< d Va
A o

4 5% ¢

Flange Type




CODE LINE SIZE CODE RATING CODE MATERIAL
0A 1/20 (15A) AA ANSI| 150# A 304SS
0B 3/40 (20A) AB ANSI 300# B 304LSS
01 1 (25A) AC ANSI 600# C 316SS
1A 1 120 (40A) AD ANSI 900# D 316LSS
02 2 (50A) AE ANSI 1500# E INCONEL
2A 2 120 (65A) AF ANS| 2500# F HAST-C
03 30 (80A) JA JIS 10K G MONEL
04 40 (100A) JB JIS 20K H TITANIUM
06 60 (150A) JC JIS 40K J CARBON STEEL
08 80 (200A) JD JIS 63K K F11
10 100 (250A) 4 OTHER L F22
12 120 (300A) M F5
14 140 (350A) P LOW TEMP-CS
16 160 (400A) z OTHER
18 180 (450A)
20 200 (500A)
24 240 (600A)
26 260 (650A)
28 280 (700A)
30 300 (750A)
77 SPECIAL




Technical Data

B PIPE DIMENSIONS
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TECHNICAL DATA

Smail corrosion but permissible in general use other than

specific parits. C=heavy corrosion and unsultable.

: A=Almost no corrosion in critical conditions.B

Note
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FLOW ELEMENT



