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International Metal Engineering

Orifice Plates

DIMENSIONS (in inches)

125 LBS. 250 LBS.

AND AND FOR ALL

Line Size 150 LBS. 300 LBS. 400 LBS . 600 LBS . 900 LBS . 1500 LBS . 2500 LBS . PRESSURE RATINGS

ANSI ANSI ANSI ANSI ANSI ANSI ANSI 125-2500 LBS. ANSI

"D" Dia "D" Dia "D" Dia "D" Dia "D" Dia "D" Dia "D" Dia "L" "A" "T"

½ 1⅞ 2⅛ 2⅛ 2⅛ 2½ 2½ 2¾ 4 1 ⅛

¾ 2¼ 2⅝ 2⅝ 2⅝ 2¾ 2¾ 3 4 1 ⅛

1 2⅝ 2⅞ 2⅞ 2⅞ 3⅛ 3⅛ 3⅜ 4 1 ⅛

1½ 3⅜ 3¾ 3¾ 3¾ 3⅞ 3⅞ 4⅝ 4 1 ⅛

2 4⅛ 4⅜ 4⅜ 4⅜ 5⅝ 5⅝ 5¾ 4 1 ⅛

2½ 4⅞ 5⅛ 5⅛ 5⅛ 6½ 6½ 6⅝ 4 1¼ ⅛

3 5⅜ 5⅞ 5⅞ 5⅞ 6⅝ 6⅞ 7¾ 4 1¼ ⅛

4 6⅞ 7⅛ 7 7⅝ 8⅛ 8¼ 9¼ 4 1¼ ⅛

5 7¾ 8½ 8⅜ 9½ 9¾ 10 11 5 1½ ⅛

6 8¾ 9⅞ 9¾ 10½ 11⅜ 11⅛ 12½ 5 1½ ⅛

8 11 12⅛ 12 12⅝ 14⅛ 13⅞ 15¼ 5 1½ ⅛

10 13⅜ 14¼ 14⅛ 15¾ 17⅛ 17⅛ 18¾ 6 1½ ⅛

12 16⅛ 16⅝ 16½ 18 19⅝ 20½ 21⅝ 6 1½ ⅛

14 17¾ 19⅛ 19 19⅜ 20½ 22¾ - 6 1½ ¼

16 20¼ 21¼ 21⅛ 22¼ 22⅝ 25¼ - 6 1½ ¼

18 21½ 23⅜ 23¼ 24 25 27⅝ - 6 1½ ¼

20 23¾ 25⅝ 25⅜ 26¾ 27⅜ 29⅝ - 6 1½ ¼

22 26 27¾ 27½ 28⅞ - - - 6 1½ ¼

24 28⅛ 30⅜ 30⅛ 31 32⅞ 35½ - 6 1½ ¼

30 34⅝ 37⅜ 37¼ 38⅛ - - - 6 1½ ⅜

36 41⅛ 43⅞ 43⅞ 44⅜ - - - 6 1½ ⅜

Model 785 Orifice Plate is a differential pressure primary

device used to produce a fluid restriction in a pipeline. The

differential pressure across the orifice plate is proprotional to

the square of the fluid velocity. Orifice plates are used in a

wide range of pipe sizes from small to large diameters and

are effective in both low and high pressure services. Both

inside and outside diameters of Model 785 orifice plates are

carefully laser cut, providing a uniform circular disc and

maintaining concentricity. The bore diameter can be

calculated by our engineering department or specified by the

customer. The handles and the plates are machined to meet

the specified finish. The standard material for an orifice plate

is usually 316 Stainless Steel, but a variety of other materials

such as 304 Stainless Steel, Monel and Titanium are also

available for special applications.
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Accessories and Options

Carrier Ring

Material of Construction: Carbon Steel / Stainless Steel

Orifice Plate Holders

Flow Nozzles

 

Venturi Tubes

Meter Run and Accessories

Integral Orifice Plate Assembly

Venturi Tubes provide users with an accurate measurement of non-viscous fluids

in clean and dirty streams. They are virtually maintenance-free and erosion-

resistant and are manufactured in strict accordance with ASME MFC-3M, BS-

1042 and ISO-5167 standards. 

Prefabricated honed Orifice Meter Runs are offered for 1" and 1½" line sizes as a cost effective solution for flow mesurement without affecting

accuracy. In this arrangement, flow measurement up to 400 °C is possible without exceeding the temperature limits of most differential

pressure devices. Both upstream and downstream pipes of meter runs are provided with end flanges/couplings to enable easy installation in

the pipeline. Bore sizing of the plates are as specified.  

The International Metal Engineering Model 1078 Integral Orifice Plate Assembly is

a well designed differential pressure creating device that can be closely coupled

with all popular differential pressure transmitters. Suitable for measurement of

flow of any clean gas, vapour or liquid in small tubes or pipes, the Model 1078 is

simple to mount and easy to maintain. The end connections fit all standard

pressure transmitters having a 2.13 inch (54cm) centre between process flanges.  

The material of the plate holder is selected in such a way that the hardness values

are less than the flange material to ensure a perfect seal. They also come in a

variety of metals. 

Flow Nozzles are used typically for high velocity, non viscous, erosive flow. They

are suitable for determining the flow rates of fluids at high temperature and high

pressure. Flow Nozzles are erosion-resistant, consistently accurate and virtually

maintenance-free. They perform a wide variety of application that include air,

water, steam, gas, chemical applications. 

Carrier rings with corner taps are recommended for line sizes less than 2". In

many applications where accurate differential pressure signals are required with

low line pressures and low flow rates, carrier rings are also specified.

Ring Type Joint (RTJ) Orifice Plate Holders are offered in both oval and octagonal

type for high pressure applications. Orifice Plates are fixed in the plate holder

using overlapping lock screws to avoid drilling into the orifice plates, unless other-

wise specified. The plate is designed to ANSI B1 6.20 for use with RTJ gaskets

fitted in flanges. 
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Weld Neck Raised Orifice Flange

SIZE IN BORE DIAMETER MINIMUM DIAMETER LENGHT, HUB HUB PRESSURE FLANGE JACK APPROX.

INCHES OF OF FLANGE OF HUB BASE WELD TAP DIAMETER DIAMETER NO. OF SCREW WEHTHT

FLANGE FLANGE THICKNESS RAISED DIAMETER DIAMETER HOLE OF OF HOLES SIZE (LBS.)

FACE SIZE BOLT HOLES AND

"A" "J" "N" "C" CIRCLE LENGTH

CLASS 300 LBS

½ 0.622 3¾ 1½ 1� 3 1½ 0.84 ¼ 2� 9
�16 4 ½ x 3 10

¾ 0.824 4� 1½ 1¹¹�16 3� 1� 1.05 ¼ 3¼ 11
�16 4 ½ x 3 10

1 1.049 4� 1½ 2 3¼ 2� 1.32 ¼ 3½ 11
�16 4 � x 3 18

1½ 1.610 6� 1½ 2� 3� 2¾ 1.90 ¼ 4½ 13
�16 4 � x 3 25

2 2.067 6½ 1½ 3� 3� 35
�16 2.38 � 5 11

�16 8 � x 3 27

3 3.068 8¼ 1½ 5 3½ 4� 3.50 � 6� 13
�16 8 ¾ x 3 43

4 4.026 10 1½ 63
�16 3� 5¾ 4.50 ½ 7� 13

�16 8 ¾ x 3 66

6 6.065 12½ 1½ 8½ 315
�16 8� 6.63 ½ 10� � 12 ¾ x 3 106

8 * 15 1� 10� 4� 10¼ 8.63 ½ 13 1 12 ¾ x 3 152

10 * 17½ 1� 12¾ 4� 12� 10.75 ½ 15¼ 1� 16 1 x 4½ 216

12 * 20½ 2 15 5� 14¾ 12.75 ½ 17¾ 1¼ 16 1 x 4½ 327

CLASS 600 LBS

4 4.026 10¾ 1½ 63
�16 4 6 4.50 ½ 8½ 1 8 ¾ x 4 103

6 6.065 14 1� 8½ 4� 8¾ 6.63 ½ 11½ 1� 12 ¾ x 4 195

8 * 16½ 23
�16 10� 5¼ 10¾ 8.63 ½ 13¾ 1¼ 12 ¾ x 4½ 278

10 * 20 2½ 12¾ 6 13½ 10.75 ½ 17 1� 16 1 x 5½ 454

12 * 22 2� 15 6� 15¾ 12.75 ½ 19¼ 1� 20 1 x 5½ 553

CLASS 900 LBS

3 * 9½ 1½ 5 4 5 3.50 � 7½ 1 8 ¾ x 4 79

4 * 11½ 1¾ 63
�16 4½ 6¼ 4.50 ½ 9¼ 1¼ 8 ¾ x 4 129

6 * 15 23
�16 8½ 5½ 9¼ 6.63 ½ 12½ 1¼ 12 ¾ x 4½ 263

8 * 18½ 2½ 10� 6� 11¾ 8.63 ½ 15½ 1½ 12 1 x 5½ 445

10 * 21½ 2¾ 12¾ 7¼ 14½ 10.75 ½ 18½ 1½ 16 1 x 5½ 634

12 * 24 3� 15 7� 16½ 12.75 ½ 21 1½ 20 1 x 5½ 872

C

 1/2" NPT

Pressure Taps
1/16" or 1/4", Depending

on Pressure Rating

A

J

1"

N
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Design Specifications

BORE TOLERANCE Flange Tap Connections

BORE CALCULATION

Information

SPECIAL ORIFICE BORES

Bore and Bevel Eccentric

Bore and counterbore Quarter-Round

A special technique used to limit the plate thickness. The plate is

counter bore to the desired edge thickness instead of beveling at

the normal 45 deg.

Segmental

MATERIAL DESCRIPTION FOR BOLTS, NUTS AND GASKETS

Each orifice plate assembly comes with a complete set of Bolts, Heavy Hex Nuts, washers and gaskets as per the following specifications.

Bolts and Nuts Gaskets (Specify Code G)

Stud Bolts with 2 Heavy Hex Nuts and a pair of MS Washers Asbestos Free, Ring type (IBC) to ANSI B 16.21 300# 2mm thick up to

Stud: ASTMA 320 Gr L7, Cadmium Plated 200NB, 3mm thick for 300NB and up.

Nuts: ASTMA 194 Gr4 to ANSI 18.2; threads to ANSI B 1.1

Gaskets (Specify Code J)

Gaskets

CAF, Ring Type (IBC) to ANSI B 16.21 300# 1.5mm thick

The following options are available and must be specified

Bolts and Nuts (Specify Code E)

Galvanized M/C Bolts with Heavy Hex Nuts and MS Washers Gaskets (Specify Code K)

Bolts: ASTMA 307 GrB
Nuts: ASTMA 307 GrB to ANSI 18.2; threads to ANSI B 1.1

Bolts and Nuts (Specify Code F)
Full threaded Stud Bolts with 2 Heavy Hex Nuts and a pair of Jack Screw (Specify Code L)

MS Washers Carbon Steel (C1038 heat treated)
Bolts: ASTMA 307 GrB
Nuts: ASTMA 307 GrB to ANSI 18.2; threads to ANSI B 1.1

Flexitalic Type 'CGI' SS304, Spiral Wound, Filler Material Flexicarb 300#

4.5mm thick, SS304 Inner and Outer Guide Ring, 3.2mm thick to API 501,

to suit pipes of Sch 40S (Up to 40NB) and Sch 10S (50 to 400mm NB) or

equal

Flexitalic Type 'CGI' SS316, Spiral Wound, Filler Material Flexicarb 3.2mm

thick, to API 601, to suit pipes to Sch 40S (Up to 40NB) and Sch 10S (50

to 400mm NB) or equal

This is the standard method recommended in ISO 5167, with the

thickness of the orifice between 0.0005 D and 0.02 D and the bevel

at 45 deg.

Segmentally bored orifice plates are ideal for measurements where

solids are entrained in a gas or liquid flow stream. Used in industries

such as water and sewage treatment, steel, petrochemical and

paper. 

Eccentrically bored orifice plates are ideal when slurres and suspended

solids are present in the flow stream, Used in many industries including

heavy and light chemicals, steel, and paper.

The Quarter-Round or Quadrant bore, is an orifice with the inlet edge

rounded. The overall plate thickness is frequently greater than for standard

plates, and is designed for fluids of high vicosity, such as crudes and

syrups. Used below Reynolds Numbers of 100,000.

In strict accordance with ISO-5167, BS-1042, ASME MFC 3M,

R.W.Miller, L.K.Spink, AGA-3

Our Engineering Department will gladly calculate the orifice bore

size using the latest version of an ISA approved sizing program.

Each orifice plate is provided with a detailed calculation sheet and a

copy is kept on file for 5 years.

Standard connections are ½"NPT as recommended by ISO 5167. Tap

holes on the flange bore surface are carefully inspected to be ensure that

they are free from burrs and other rough edges. Tap hole sizes are usually

maintained at ½". For sizes below 3", the minimum tap hole is usually �".

Upstream side of tab handle is stamped "UPSTREAM", bore Type and

size, and tag number (if specified). Downstream side of the tab handle is

stamped with orifice material and serial number.




