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1. General

1.1 Introduction

The orifice plate manufactured by WISE Control Inc. is installed in the middle of a pipe where a fluid
flows. The area of the orifice plate is smaller than the pipe, and the pressure differential between the
front and rear of the orifice plate is used to measure flow rate.

Orifice plates are manufactured according to customer specifications.

1.2 Information regarding the user manual

1) The user manual contains important information for proper handling of the device. Please read this
user manual carefully before installation and commissioning.

2) Please adhere to the safety and handling guidelines provided in this user manual. Compliance must
be maintained with the applicable accident prevention and safety regulations, as well as national
installation standards and accepted codes of conduct.

3) This user manual is part of the product, and must be made available for viewing by workers nearby

the installation location at all times.

4) WISE Control Inc. reserves the right to modify technical elements of the product without prior

notice

1.3 Warranty

The orifice plate manufactured by WISE Control Inc. has been manufactured according to individual
customer requirements. The product must be stored under appropriate conditions, and the

requirements in various documentation, test reports and user manuals must be observed to maintain

optimal use condition.

C-QIM-2731-FO1_EN_Rev.3
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2. Warnings

Handling manual for safe use

To ensure safe and proper use of the product, please thoroughly read this handling manual before

use. Improper handling may cause equipment malfunction, as well as accidents such as injury.

Warnings A

1) For safety, installation must be carried out by workers with professional expertise in instruments

and electrical works.
2) Install the product in the use environment prescribed in the specifications
3) Use within the given temperature range.
4) Protect from excessive load, vibration or impact.
5) Do not move or lift the orifice plate using the name plate.

(The name plate is intended for identification only, and transport or lifting of the product using the

name plate may result in damage.)

3 C-QIM-2731-FO1_EN_Rev.3
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3. Pre-installation inspections

1) Check the tag number of the product and confirm that the product is intended for the installation
location.

2) Check for any welding beads or projections. Prior to installation, check the surface of the orifice
plate for any denting or scratching. (If an orifice ring and orifice flange has been supplied together
with the orifice plate, check the surface of the parts of the ring or flange coming in contact with
the gasket for denting or scratching.)

3) If orifice flanges have been provided, confirm the installation locations of the upstream and
downstream flanges according to the direction of the pressure taps of the orifice flange.

4) The inside of the pipe must be smooth and clean, and free of any foreign matter.

4. Installing and operating the product
4-1. General

Differential pressure generated by the orifice plate is discharged through connections to the
upstream and downstream pressure taps. (If an orifice ring and orifice flange have been provided
together, discharge occurs through the connection between the ring and the pressure taps of the
flange.) The connections are designated as upstream and downstream taps based on the direction of
flow of the fluid. The direction of flow of the fluid is indicated on the front of the name plate of the

orifice plate.( See <Figure 1))
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4-2. Minimum straight pipe section requirement

The minimum upstream and downstream straight pipe section requirements in ISO 5167 apply.

Table 3 — Required straight lengths between orifice plates and fittings without flow conditioners

Values expressed as multiples of internal diameter, 1

downstream end of the curved portion of the nearest (or only) bend or of the tee or the downstream end of the curved or conical portion of the reducer or the expander.

Down-
stream
Upstream (inlet) side of orifice plate (outlet) side
of the
orifice plate
Diam- Two 90° Single 45°
eter | g o | Two90 Two 90° |- Two 90° A . . | Pend
ratio | SIndle 80 bends in pends in bends in Two 90 Single 90 . | Concentric | Concentric Ther- Fittings
bend the same bendsin | tee withor [ TWO 45 Full bore mometer
B " the same perpen- A bends in reducer expander ball valve Abrupt (columns 2
Two 90° plane: lane: dicular perpen- | without an 2ntoD | 05DtoD h pocket | 4o 11) and
. s-configur- P! 3 dicular extension the same or gate symmetrical | orwell © N
bendsin | ° 9 s-configur- planes . overa overa : the densi-
ation R A planes . plane: valve fully reduction | of diameter
any plane ation il A Mitre 90° | s.configur- length of length of open tometer
. D=8z= . b
(s>30ma | @OD=s> | o ( sos (51> 5)a.b bend ation 150t030 | Dto2n < 00308 pocket
100 -
) (8= 2n)2
1 2 8 10 11 12 13
_ A€ Bf A€ Bf AE Bf A€ Bf A Bf AE Ef A€ Bf AE Bf AE Bf AE Bf AE Bf I Bf A€ Bf
=020 6 3 10 9 10 9 19 18 34 17 3 9 7 9 5 9 6 12 6 30 16 5 3 4 2
0,40 16 3 10 9 10 9 44 18 50 25 9 3 30 9 5 9 12 8 12 6 30 15 5 3 6 3
0.50 22 9 18 10 22 10 44 18 75 34 19 9 30 18 8 5 20 9 12 6 30 15 5 3 6 3
0,60 42 13 30 18 42 18 44 18 65N 25 29 18 30 18 9 5 26 11 14 7 30 15 5 3 7 3,5
067 44 20 44 18 44 20 44 20 60 18 36 18 44 18 12 6 28 14 18 9 30 15 5 3 7 35
075 44 20 44 18 44 22 44 20 75 18 44 18 44 18 13 8 36 18 24 12 30 15 5 3 8 4
NOTE 1 The minimum straight lengths required are the lengths between various fittings located upstream or downstream of the orifice plate and the orifice plate itself. Straight lengths shall be measured from the

NOTE 2 Most of the bends on which the lengths in this table are based had a radius of curvature equal to 1,5D.

8 gis the separation between the two bends measured from the downstream end of the curved portion of the upstream bend to the upstream end of the curved portion of the downstream bend.
B This is not a good upstream installation: a flow conditioner should be used where possible

€ The installation of thermometer pockets or wells will not alter the required minimum upstream straight lengths for the other fittings.

d

A thermometer pocket or well of diameter between 0,030 and 0,13 may be installed provided that the values in Columns A and B are increased to 20 and 10 respectively. Such an installation is not, however,
recommended

€ Column A for each fitling gives lengths corresponding to “zero additional uncertainty” values (see 6.2.3)

f Column B for each fitling gives lengths corresponding to 0,5 % additional uncertainty” values (see 6.2.4).
9 The straight length in Column A gives zero additional uncertainty; data are not available for shorter straight lengths which could be used to give the required straight lengths for Column B.
h 951) is required for Repy > 2 » 108 if 5 < 2.

( 1ISO-5167-2 Excerpt )
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4-3. Direction of installation

The orifice plate must be installed according to the direction of flow. The installation directions in the
figure below are recommended depending on the type of fluid.
1) Installation on gas & vapor lines

® |[nstallation in horizontal pipes

® |[nstallation in vertical pipes

FLOW

C-QIM-2731-FO1_EN_Rev.3 6
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2) Installation on liquid line

® Horizontal pipe and bottom tap

® Horizontal pipe and top tap )
> Installation of condensate pot at the

same height is recommended

7 C-QIM-2731-FO1_EN_Rev.3
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® |nstallation in vertical pipes

C-QIM-2731-FO1_EN_Rev.3 8
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3) Installation on steam line

® |[nstallation in horizontal pipes

Installation of condensate pot at the
same height is recommended

Condensate Pot

® |[nstallation in vertical pipes

N—

]

FLOW

> Installation of condensate pot at the
same height is recommended
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4-4 . Inspection

1) Check the installation location of the orifice plate, and the direction of flow.

2) Check that the inner surface of the pipe is smooth and cleaned. For welded pipes, confirm that
the joints have been welded in accordance with the welding procedure.

3) Confirm that the orifice flange forms a concentric circle with the inside of the pipeline, and that
the pressure tap points have been aligned in accordance with the drawings.

4) All weld beads must be uniform. Ensure that projections into the inside of the pipe are kept to a
minimum.

5) Ensure that the taps and related pipes are clean prior to use. Inspect the tap holes and related
pipes for welds and other obstructions. Remove obstructions as necessary.

Observe all cleaning specifications (e.g., oxygen/pharmaceutical services).

5. Maintenance

1) Depending on process conditions, regularly inspect for signs of obstruction, erosion or corrosion.
2) Prior to beginning work, confirm that pipes have been purged of pressure and drained.
3) Observe power plant safety regulations at all times.

4) When reassembling the product after disassembly, new gaskets must be used.

C-QIM-2731-FO1_EN_Rev.3 10
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6. Disassembly and reassembly of the product

6-1. Disassembly of the product

JACK SCREW

ORIFICE FLANGE

ORIFICE PLATE
NUT

GASKET

GASKET

KQ ORIFICE FLANGE
JACK SCREW

Orifice Plate & Flange Assembly

ORIFICE RING

ORIFICE PLATE

ORIFICE RING

Orifice Plate & Ring

1) Loosen and remove the stud bolts and nuts from the flange.

2) For orifice flanges, lock the jack screw to separate the orifice flange from the plate.
(Does not apply to orifice rings.)
(Jack screws are not used with orifice plates of size 1 1/2” (40A) or less.)

3) Remove the orifice plate and gasket.

11 C-QIM-2731-FO1_EN_Rev.3
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6-1. Reassembly of the product

1) Reassemble in reverse order of disassembly.
2) When reassembling, use new gaskets in accordance with 5.4).

3) When installing the orifice plate, be mindful of the upstream and downstream direction.

7. Transport, packaging and storage of the product

1) The product must not be exposed to humidity, dust or other contaminants.

2) The product must not be subjected to impact during storage.

3) When returning the product for repairs, safely package the product in its original packaging, and
return the related documentation as well.

4) The product should be protected from exposure to humidity, dust and other contaminants
during transport.

5) The product should be packaged to protect against impact during transport.

6) Any damage to the product during transport should be recorded in the documentation. Claims

for compensation for delays in installation may be made against the transporting company.

C-QIM-2731-FO1_EN_Rev.3 12
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The content of this document has been painstakingly produced, but please understand that there may be typos or
corrections to be made. The specifications and appearance of this product are subject to change without notice for
quality improvement, and WISE reserves the right to change this. The illustrations used in this instruction manual are
for illustrative purposes only and may differ from the actual product.

Yongin Factory A/S related Inquiries WISE CONTROL INC.
2022 Deogyeong-daero,Giheung- 2022 Deogyeong-daero,Giheung- #181, Gasan digital 1-ro, Geumcheon-
gu,Yongin-si,Gyeonggi-do (Sanggal- gu,Yongin-si,Gyeonggi-do (Sanggal- gu, Seoul, (Gasan-dong, Gasan W
dong) dong) CENTER) F19
www.wisecontrol.com webmaster@wisecontrol.com T.02-300-2300

Home page : Service F. 02-300-2400

center>Technology/Quote Inquiry

OFE
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Table 3 — Required straight lengths between orifice plates and fittings without flow conditioners

Values expressed as multiples of internal diameter, 1

Down-
stream
Upstream (inlet) side of orifice plate (outlet) side
of the
orifice plate
Diam- Single 45°
Two 90°
eter | g o . Two 90° |~ Two 90° . bend
Single 90 J o . : - .
ratio h%nd bends in pends in bends in Two 90 Single 90 Two 450 | Concentric | Concentric | .\ Ther Fittings
the same bends in tee with or reducer expander u mometer (columns 2
A . the same perpen- ; bends in P ball valve Abrupt
Two 90° plane: lane: dicular perpen- | without an 2Dhto D 0.5Dto D 1 pocket to 11) and
b . s-configur- p p dicul i the same or gate |symmetrical ne :
endsin | ° gur- |« confi | icular | extension over a overa or we the densi-
ation A-contigur- planes planes plane: valve fully | reduction | of diameter
any plane ation il A Mitre 90° | s.configur- length of length of open tometer
. D =82 g b h .
(s>30ma | @OD=s> | o ( sos (51> 5)a.b bend ation 150t030 | Dto2n < 00308 pocket
100 -
) (8= 2n)2
1 2 3 4 5 6 7 8 9 10 11 13
_ A€ Bf A€ Bf AE Bf A€ Bf A Bf AE Ef A€ Bf AE Bf AE Bf AE Bf AE Bf I Bf A€ Bf
=0,20| 6 3 10 9 10 9 19 18 34 17 3 9 7 9 5 9 6 9 12 6 30 15 5 3 4 2
0,40 16 3 10 9 10 9 44 18 50 25 9 3 30 9 5 9 12 8 12 [} 30 15 5 3 5} 3
0.50 22 9 18 10 22 10 44 18 75 34 19 9 30 18 8 5 20 9 12 6 30 15 5 3 6 3
0,60 42 13 30 18 42 18 44 18 [ 85N | 25 29 18 30 18 9 5 26 11 14 7 30 15 5 3 7 35
067 44 20 44 18 44 20 44 20 60 18 36 18 44 18 12 6 28 14 18 9 30 15 5 3 7 35
075 44 20 44 18 44 22 44 20 75 18 44 18 44 18 13 8 36 18 24 12 30 15 5 3 8 4
NOTE 1 The minimum straight lengths required are the lengths between various fittings located upstream or downstream of the orifice plate and the orifice plate itself. Straight lengths shall be measured from the
downstream end of the curved portion of the nearest (or only) bend or of the tee or the downstream end of the curved or conical portion of the reducer or the expander.
NOTE 2 Most of the bends on which the lengths in this table are based had a radius of curvature equal to 1,5D.
8 gis the separation between the two bends measured from the downstream end of the curved portion of the upstream bend to the upstream end of the curved portion of the downstream bend.
B This is not a good upstream installation: a flow conditioner should be used where possible
€ The installation of thermometer pockets or wells will not alter the required minimum upstream straight lengths for the other fittings.
d A thermometer pocket or well of diameter between 0,030 and 0,13 may be installed provided that the values in Columns A and B are increased to 20 and 10 respectively. Such an installation is not, however,
recommended
€ Column A for each fitling gives lengths corresponding to “zero additional uncertainty” values (see 6.2.3)
f Column B for each fitting gives lengths corresponding to “0,5 % additional uncertainty” values (see 6.2.4).
9 The straight length in Golumn A gives zero additional uncertainty; data are not available for shorter straight lengths which could be used to give the required straight lengths for Column B.
h 951) is required for Repy > 2 » 108 if 5 < 2.
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