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Orifice Plate
Model : HOP

Even though the orifice plate has a disadvantage of permitting a greater pressure loss than other differential
pressure type flow meter such as flow nozzle and venturi tube, etc., the orifice plate is popularly used for
flow measurement due to high reliability, low cost, easy manufacturing and simple shape.

As for bore type of orifice plate, there are Concentric, Eccentric, Segmental and Quadrant Edged types, and
sizing calculation and design for the orifice plate are based on the standard codes of ISO-5167, ASME MFC-
3M within a tolerance in compliance with these ISO & ASME Standards.

Concentric bore type is a traditional and universal type with sharp edge, one side of the bore beveled with
45° angle and it also has a simple structure. This type of orifice plate can be easily mounted and dismounted.
Pressure taps for differential pressure measurement can be considered among flange tap, radius tap, pipe
tap, vena contracta tap and corner tap by its characteristic.

Eccentric bore type is generally used to prevent stay of solid materials in the pipe line and it is useful to
measure flow of fluids such as sediment, liquid containing solid, water mixed oil and wet steam. This orifice
plate is used with its eccentric bore at the bottom of the pipe in order to prevent accumulation of sediment.
Likewise, for gas or vapor, eccentric bore can be located at the top of the pipe to avoid stay of gas or vapor
in the pipe. Eccentric orifice plate can be used with flange or vena contracta taps but these taps should be
located at 180° or 90° to the eccentric opening.

Segmental bore type is generally used for the same service as the eccentric orifice plate. Segmental bore
opening can be placed either at the top or bottom of the pipe. However, it is generally used in service which

requires the bore at the bottom of the pipe. For the best accuracy, the tap should be located at 180° from the
center of tangency.

Quadrant edged type is specially designed for flow measurement of viscous fluids such as heavy crude oll,
syrup and slurry that have a low Reynolds number, and the inlet of the bore is machined with rounded edge.
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Concentric Bore Type

Suitable for standard service
such for clean liquid, gas and
vapor, and special material
should be considered for harsh

service.

Applicable for liquids containing
gases or solids. This orifice plate
is used with its eccentric bore at
the bottom to avoid stay of solid,
or at the top to avoid stay of gas
or vapor.

Eccentric Bore Type Segmental Bore Type

Applicable for fluids containing
heavy sediments. B is 98%
ofline I.D and h is a height of
circular segment.

Quadrant Edged Type

Applicable for fluids that
have high viscosity and/or
low Reynolds number. High
durability and life cycle can be
affected by the thickness of

plate and rounded edge of bore.

Application of Orifice Plate

Fluid Type

Bore Type

Concentric Square Edge
Concentric Quadrant Edge

Eccentric Square Edge

Segmental Square Edge

Fluid Type

Gas (Vapor)

Clean

E

X E (0] X

Liquid

Nominal Line Size
Normally Used

40 to 1500

1-1/2 to 60

X X E o E 40 to 250 1-1/2to 10
o o o E X 100 to 350 4to 14
o o 0] E X 100 to 350 4to 14

m E : Designed for this application

m O : Normally applicable for this application

Specification

Operating Conditions

Line Size Capabilities
Plate Material

Beta Ratio Capability

Minimum Pipe Reynolds Number

Head Loss of Differential

Accuracy

m X : Not designed for this application

Line fluid capability

vapor(steam)flow.

Clean liquids, gases, and low-velocity

Temperature Rating

Depends on material of construction

Pressure Rating

Maximum working pressure is per ANSI B16.5

Line sizes between 1/2”

through 36”

304SS or 316SS Stainless steel.
Monel, Hastelloy or other as required.

Custom sized and designed for Beta ratio range between 0.20 through 0.75

Must be Greater than 10,000

beta ratio.

Varies from 50% to 70% of differential depending on application conditions and

Between +0.5% to +2.0% of full scale.
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Dimension Table of Orifice Plate

= Unit : inch
FOR ALL PRESSURE RATINGS

NOMINAL 125 | 2504 ANSI | ANSI | ANSI | ANSI | ANSI
PIPE SIZE 400# | 600# | 900# | 1500# | 2500# (AGA) (ISA)
! 150# | 300# H W t
(inches) D D D D D T
D D
4 1 125 .015

ANSI | ANSI

12" 1.875| 2125 2125| 2125| 2500 2.500| 2.750 1 125
314" 2250 2625 2.625| 2625 2750 2.750| 3.000 4 1 125 015 1 125
17 2625| 2.875| 2.875| 2.875| 3125 3125 3.375 4 1 125 .020 1 125
1-1/4" 3.000( 3.250| 3.250| 3.250| 3.500| 3.500| 4.125 4 1 125 020 1 125
141/2” 3.375| 3.750| 3.750| 3.750| 3.875| 3.875| 4.625 4 1 125  .030 1 125
27 4125| 4375| 4.375| 4375| 5625| 5.625| 5.750 4 1 125 .030 1 125
2-1/2” 4875| 5125 5125| 5125| 6.500| 6.500| 6.625 4 1 125 .030 1 125
37 5375| 5.875| 5.875| 5.875| 6.625| 6.875| 7.750 4 1 125 .030 1 125
4" 6.875| 7125| 7.000| 7625 8125 8250 9.250 4 1 25|  .060 2 125
57 7.750| 8.500| 8.375| 9.500| 9.750| 10.000| 11.000 4 1 25|  .060 2 125
6’ 8.750| 9.875| 9.750| 10.500| 11.375| 11.125| 12125 6| 112 25| .060 3 125
8’ 11.000 | 12.125| 12.000| 12.625| 14.125| 13.875| 15.250 6| 112 25| 125 5 125
10" 13.375| 14.250| 14.125| 15.750| 17125| 17.125| 18.750 6| 112 25| 125 7 125
12’ 16.125| 16.250| 16.500| 18.000| 19.625| 20.500| 21.625 6| 1-12| .250| .250 18 125
14" 17.750| 19.125| 19.000| 19.375| 20.500| 22.750 6| 1-12| 250 .250 24 125
16" 20.250| 21.250| 21.125| 22.250| 22.625| 25.250 6| 112 375 375 40| 250
18" 21.500 | 23.375| 23.250| 24.000| 25.000| 27.625 6| 112 375 375 50| .250
20" 23.750 | 25.625| 25.375| 26.750| 27.375| 29.625 6| 112 375 375 65| .250
227 26.000| 27.750| 27.500| 28.875 6| 112 375 375 72| 250
. 24" 28.125| 30.375| 30.125| 31.000| 32.875| 35.500 6| 112 375 375 90| .250
E 30" 34.625| 37.375| 37.250| 38.125 6| 1-12| .500| .500 160| .250
E 36" 41125 | 43.875| 43.875| 44.375 6| 1-1/2| .500| .500 220 375
3
- w T
5 ||
I
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Dimension Table of Orifice Assembly

MARKING

TAG NO

ORIFICE PLATE —
— MODEL
\ LINE SIZE
BORE SIZE
RATING
MAT'L
[m]
o Ol x| X| < E
T
O/ 5o
JACK BOLT
BOLT HOLE
GASKET
FOR ANSI 300 FLANGES
= Unit: mm

Diam |Thickness|D.of Hub| Diam Length | O.D of | Depth | Diam of | Diam of

N%ri‘:)iga' of of atof | of |Through| Raised | of Tab | Bolts |Number | Bolt
i Flange | Flange | Weld'g Hub Hub Face Groove | Holes Circle Bolt Length
@) @] A X Y R H d Cc
172" 95.3 3841 21.3 3841 76.2 351 1.5 6.4 66.5 4 1/2"x140
3/147 117.3 3841 26.7 47.8 79.5 429 1.5 6.4 82.6 4 5/8"x150
1/ 124 3841 33.5 53.8 82.6 50.8 1.5 6.4 88.9 4 5/8"x150
1-1/2” 155.4 3841 48.3 69.9 85.9 73.2 1.5 6.4 114.3 4 3/4"x165
27 1651 3841 60.5 841 85.9 91.9 1.5 6.4 127 8 5/8"x150 §
2-1/2” 190.5 3841 73.2 1001 88.9 104.6 1.5 6.4 149.4 8 3/4"x165 %
37 209.6 3841 88.9 117.3 88.9 127 1.5 9.5 168.1 8 3/4"x165 %
4" 254 3841 114.3 1461 91.9 157.2 1.5 12.7 200.2 8 3/4"x165 -
6’ SilIAS 3841 168.4 206.2 1001 215.9 1.5 127 269.7 12 3/4"x165
8” 381 41.2 219.2 260.4 111.3 269.7 1.5 12.7 330.2 12 7/8"x185
10” 4445 47.8 2731 320.5 117.3 323.9 1.5 12.7 387.4 16 1"x210
127 520.7 50.8 323.9 374.7 130 381 1.5 12.7 450.9 16 1-1/8"x230
147 584.2 53.8 355.6 425.5 142.7 412.8 1.5 12.7 514.4 20 1-1/8"x235
16’ 647.2 57.2 406.4 482.6 1461 469.9 1.5 12.7 571.5 20 1-1/4"x260
18’ 711.2 60.5 457.2 533.4 158.8 533.4 {ES 12.7 628.7 24 1-1/4"x265
20" 7747 63.5 508 587.2 1621 584.2 1.5 12.7 585.8 24 1-1/4"x270
24" 914.4 69.9 609.6 701.5 168.1 692.2 1.5 12.7 812.8 24 1-1/2"x310
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FOR ANSI 600 FLANGES

= Unit: mm

Diam | Thickness |D.of Hub Length | O.Dof | Depth | Diam of | Diam of

Number Bolt
of Size&

Ng,mina' of of at of Through | Raised |  of Tab | Bolts
IpE Flange | Flange | Weld'g Hub Face Groove | Holes Circle

Size o Q A v R H d c Bolt Length
12" 95.3 38.1 218 38.1 76.2 SOkl 1.5 6.4 66.5 4 1/2"x140
314" dd7:3 38.1 26.7 47.8 79.5 429 1.5 6.4 82.6 4 5/8"x150
17 124 38.1 9.9 53.8 82.6 50.8 1.5 6.4 88.9 4 5/8"x150
1-1/2” 155.4 38.1 48.3 69.9 85.9 732 15 6.4 114.3 4 3/4"x165
27 165.1 38.1 60.5 841 85.9 91.9 15 6.4 127 8 5/8"x150
212" 190.5 38.1 1352 1001 88.9 104.6 15 6.4 149.4 8 3/4"x165
37 209.6 38.1 88.9 1J1l743) 88.9 127 1.5 9.5 168.1 8 3/4"x165
4’ 2734 44.5 114.3 152.4 108 157.2 6.4 12.7 216 8 7/8"x190
6" 55516 54.2 168.4 22283 {12347 2159 6.4 {1257 2921 12 1"x220
8’ 4191 62 219.2 2731 139.8 269.7 6.4 12.7 349.3 12 1-1/8"x250
10” 508 69.9 2731 342.9 158.8 323.9 6.4 127 431.8 16 1-1/4"x280
127 558.8 72.9 323.9 40041 161.8 381 6.4 12:7 489 20 1-1/4"x285
147 603.3 76.3 355.6 431.8 171.5 412.8 6.4 12.7 5271 20 1-3/8"x305
16’ 685.8 82.6 406.4 495.3 184.2 469.9 6.4 127 603.3 20 1-1/2"x335
18" 743 89 457.2 5461 190.6 533.4 6.4 12.7 654.1 20 1-5/8"x360
207 812.8 95.3 508 609.6 196.9 584.2 6.4 12.7 723.9 24 1-5/8"x375
24" 939.8 108 609.6 717.6 209.6 692.2 6.4 {1257 838.2 24 1-7/8"x425
FOR ANSI 900 FLANGES
m Unit : mm

Diam | Thickness|D.of Hub| Diam Length | O.Dof | Depth | Diam of | Diam of

N%ri?)igal of of at of of Through | Raised of Tab B_olts Nur(?fber S?zoelt&
e Flange | Flange | Weld'g Hub Hub Face Groove | Holes Circle Bolt Length
0] @] A X Y R H d Cc
12" 120.7 44.5 218 38.1 82.6 9.1 6.4 6.4 82.6 4 3/4"x175
314" 130 44.5 26.7 44.5 89 429 6.4 6.4 88.9 4 3/4"x175
E 1 149.4 44.5 S355) 2.5 89 50.8 6.4 6.4 101.6 4 7/8"x190
QEJ 1-1/2” 177.8 44.5 48.3 69.9 95.3 3.2 6.4 6.4 124 4 1"x200
E 27 2159 44.5 60.5 104.6 108 91.9 6.4 6.4 165.1 8 7/8"x190
= 212" 2443 47.5 73.2 124 111 104.6 6.4 6.4 190.5 8 1"x205
'L% 3’ 241.3 44.5 88.9 127 108 127 6.4 9.5 190.5 8 7/8"x190
4’ 2921 50.9 114.3 158.8 120.7 157.2 6.4 12:7 235 8 1-1/8"x225
6" 381 62 168.4 235 1461 2159 6.4 12.7 SIS 12 1-1/8"x250
8’ 469.9 69.9 219.2 298.5 168.5 269.7 6.4 127 393.7 12 1-3/8"x290
10” 5461 76.3 20(& ] 368.3 190.6 323.9 6.4 12.7 469.9 16 1-3/8"x305
127 609.6 85.6 323.9 4191 206.6 381 6.4 12.7 533.4 20 1-3/8"x325
147 641.4 92.3 355.6 450.9 219.3 412.8 6.4 {1257 558.8 20 1-1/2"x350
16" 704.9 95.3 406.4 508 2223 469.9 6.4 12.7 616 20 1-5/8"x370
18" 787.4 108 457.2 565.2 235 533.4 6.4 127 685.8 20 1-7/8"x425
207 857.3 114.4 508 622.3 2541 584.2 6.4 12:7 749.3 20 2"x450
24" 1041.4 1461 609.6 749.3 298.5 692.2 6.4 12.7 901.7 20 2-1/2"x560
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FOR ANSI 1500 FLANGES

= Unit: mm
N Diam |Thickness|D.of Hub| Diam Length O.I_) of | Depth | Diam of | Diam of T Bolt
Pi_pe Flaor:ge Flaor]:ge V\a/]élgfg HOLIb Thl-rlfjlégh RI?aI\ieed Grc()){)ve H-I(—jzs gi(r)clztlse of Size&
Size Bolt Length
0] Q A X Y R H d C
127 120.7 44.5 218 3841 82.6 SON] 6.4 6.4 82.6 4 3/4"x175
3/147 130 44.5 26.7 44.5 89 429 6.4 6.4 88.9 4 3/4"x175
17 149.4 44.5 33.5 52.3 89 50.8 6.4 6.4 101.6 4 7/8"x190
1-1/2” 177.8 44.5 48.3 69.9 95.3 73.2 6.4 6.4 124 4 1"x200
2 215.9 44.5 60.5 104.6 108 91.9 6.4 6.4 1651 8 7/8"x190
2-1/27 244.3 475 73.2 124 111 104.6 6.4 6.4 190.5 8 1"x205
3V 266.7 54.2 88.9 133.4 123.7 127 6.4 9.5 203.2 8 1-1/8"x235
4" 311.2 60.2 114.3 1621 130.4 157.2 6.4 12.7 241.3 8 1-1/4"x260
6’ 393.7 89 168.4 228.6 177.9 215.9 6.4 127 317.5 12 1-3/8"x330
8’ 482.6 98.3 219.2 2921 219.3 269.7 6.4 12.7 393.7 12 1-5/8"x375
10’ 584.2 114.4 2731 368.3 260.4 323.9 6.4 12.7 482.6 12 1-7/8"x435
127 6731 130.4 323.9 450.9 288.8 381 6.4 12.7 571.5 16 2"x480
147 749.3 139.8 355.6 4953 304.9 412.8 6.4 12.7 635 16 2-1/4"x525
16’ 825.5 152.5 406.4 552.5 317.6 469.9 6.4 12.7 704.9 16 2-1/2"x580
18’ 914 .4 168.5 457.2 596.9 333.6 533.4 6.4 12.7 7747 16 2-3/4"x635
20" 984.3 184.2 508 641.4 362 584.2 6.4 12.7 831.9 16 3"x695
24" 1168.4 209.6 609.6 762 412.8 692.2 6.4 12.7 990.6 16 3-1/2"x795

Required Straight Pipe Length

Upstream (U)

Downstream (D)

Y
A

(%]

@

3

Orifice Flange Assembly 2}

Q.

2

Straight Unobstructed Meter Tube ‘
Length from the Upstream Side of the Ove[ZIrI] Lter:ymg Pipe I.D (inches)
Orifice Plate 9

Pipe Size u D L Sch. 40 Sch. 80
2" 5'-0" 3'-0" 8'-0" 2.067" 1.939"
3 6'-0" 4'-0" 10'-0" 3.068" 2.900"
4" 8'-0" 4'-0" 12'-0" 4.026" 3.826"
6" 12'-0" 5'-0" 17'-0" 6.065" 5.761"
8" 15-0" 5'-0" 20'-0" 7.981" 7.625"
10" 19'-0" 6'-0" 25'-0" 10.020" 9.564"
12" 21'-0" 7'-0" 28-0" 11.938" 11.376"
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Orifice Plate with Holder Ring
Model : HOP-RJ

Overview

Holder Ring Assembly is a combination of holder ring and orifice plate which is designed for RTJ (Ring Type
Joint) flange. The holder ring has a function of holder for orifice plate and gasket to prevent a leakage of fluid.
Metallic Sealing System is appropriate for high temperature and pressure condition. Flange tap is generally

Flow Element

used as pressure taps.

Specification

Line Size Capabilities
End Arrangement

Material

Flange Rating

Pressure Taps

Drain and Vent Hole

Line sizes between 1/2" through 24"
Octagonal Ring Type, Oval Formed Type

304SS or 316SS Stainless steel.
Monel, Hastelloy or other as required.

ANSI 300#, 600#, 900#, and 1500# Ring Type Joint(RTJ)

Flange Taps

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

MARKING w
TAG NO
MODEL | +
LINE SIZE s i
BORE SIZE [ 1] i
RATING \1 o |
Yy — | I '
MAT'L L |
! i
L i
VENT ' ;
%:\ 7
< \\\ 1 [ T1
% N |
7 N\ )
7 \ 1
/ ‘\
! [m]
i ' =
n Sl B I I S
| | [
\ ) e
\ % il i}
N\ / Tl
N Z |
\\\ T 7 N T
== DRAIN A7 R ZAZ27
ORIFICE HANDLE (W & H) (1/2"-2-1/2") (3"-24") INTEGRAL TYPE
1/2"~3" : W =25, H=100
4"~8" - W =38, H=120
10"~14" : W =38, H=140 RING TYPE : OCTAGONAL or OVAL FORMED
16"~18" : W =38, H=160
20"~24" : W =38, H=190
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Orifice Ring Assembly
Model : HOR

Overview

Orifice Ring Assembly is used for the flow measurement, especially for small sized pipe line with low
pressure. It is composed of an orifice plate and two orifice rings, and corner tap is used as pressure taps.

Specification

Line Size Capabilities Line sizes between 1/2" through 24"

304SS or 316SS Stainless steel.
Monel, Hastelloy or other as required.

Material

Gasket Material / Thickness Asbestos, Non-Asbestos, Teflon / 1.5mm, 2.0mm, 3.0mm

Pressure Taps / Size Corner Taps / PT 1/2”, NPT 1/2” or other as required.

Flange Rating ANSI 150#, 300#

Orifice Plate

Integral Block Integral Block

Orifice Ring

HOR Series

ORIFICE RING ASSEMBLIES ORIFICE BLOCKS RING TYPE ORIFICE BLOCKS
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Orifice Flange Assembly
Model : HOF

Typical Components of Orifice Assembly

Orifice plate requires flange assembly to be installed at the site after precisely machining of bore diameter.
It is assembled between flanges together with gasket and pressure taps are machined on the flanges for
accurate differential pressure measurement.

HIE A

Flow Element

Line Size Capabilities Line sizes between 1” through 24”
End Arrangement Welding neck Type, Slip on, Socket Weld, Ring joint WN

304SS or 316SS Stainless steel.
Monel, Hastelloy or other as required.

Material

Flange Rating ANSI 300#, 600#, 900# and 1500#

Pressure Tap / Size Flange Taps / PT 1/2”, NPT 1/2” or other as required.

Gasket Material / Thickness Non-Asbestos, Sprial wound / 1.5mm, 4.5mm
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Restriction Orifice
Model : HRO

Overview

HRO Series is an element to use for reduction of the fluid pressure in the pipeline and can be applied for
all liquid, gas and steam. When the pressure is rapidly reduced from high to low, the pipe and other device
can be damaged due to the noise and vibration caused by cavitation phenomenon. However, HRO Series
can reduce a pressure in the pipeline without cavitation phenomenon. HRO Series has been developed with
KHNP (Korea Hydro & Nuclear Power) to apply for Q class in the nuclear power plant. It is designed and
manufactured according to a seismic analysis, differential pressure, beta ratio, number of holes and process
conditions, etc. There are two types, flat and conical in HRO Series and flat type includes multiple and single
type. HRO Series is designed and manufactured using our software developed by ourselves under the strict

quality assurance system.

Flat Type Conical Type Multi Stage Type

ORIFICE HRO Series

HRO Series
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Orrifice

In order to calculate a differential pressure and design

an Oirifice, below information should be informed.

Flow Data

Fluid Name / Fluid State

Max. / Nor. Flow Rate (m®/hr)

Max. / Nor. Temperature (C)

Max. / Nor. Pressure (psia)

Pipe Inside Diameter (mm)

Density at Base (kg/m®)

Density at Operating (kg/m®)

Operating Viscosity (cP)
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