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Calculations

B Requirements for Orifice Flow Rate Calculations

Type of Fluid

(Example) Water, Various Liquid, Steam, Gas, etc.

Maximum Flow Rate

Operating Flow Rate

Liquid: kg/h, m3/h, I/h, kI/h.

Gas : Nm?/h, m3/h, sm?/h, kg/h, Ton/h.
Whether the flow rates are at the normal or
operating conditions should be noted.

Operating Pressure

kg/cm?G, kg/cm?abs.

of Fluid mmH,0

Operating Temperature °C. °F

of Fluid ’

Pressure Difference H.0 Our recommendation based on other
(at muximum flow rate) AL specified conditions is available.

Specific Gravity Viscosity

We may determine them.
(For special liquid or gas, you may be requested
tp Specify them.)

Relative Humidity

RH= % at °C

Ratio of Specific Heats,
Compressibility Factor

We may determine them.
(For special liquid or gas, you may be requested
to specity them.)

Type of Orifice

Concentric Orifice, Quater-Circle Orifice,
Eccentric Orifice, Segmental Orifice,
Taper Seg. Orifice, or other.

Type of Pressure Taps

Flange Taps, Vena Contracta Taps, Corner Taps,
Radius Taps, Equidistant Tops or other

Flange Pressure 100 A (4B) JIS 10K WN. RF
Standard (ExamPples) 156 A (4B) ANSI 150 LB WN. RF
and Piping Bore

Flow Direction Horizontal, Vertical

Applicable Standard JIS, ASME, DIN, 1I1SO, BS & NG.

Material

For special liquid or gas, suitable material
may be recommended.

Principal Products

Orifice Plates, Orifice Rings, Orifice Flanges,
Flow Nozzles, Venturi Tubes, etc.

The information contained herein is subject to change without notice.
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Table 1: Relation between Flow Rate and
Differential Pressure
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When a throttle element is interposed in a closed passage of
fluid in piping, a difference is produced between the pressures
upstream and downstream the throttle element as illustrated in
Fig. 1. This difference (h=p,—p,) is called differential pressure.
The fluid passing through the section 2 gradually regains its pres-
sure as it flows downstream, but the downstream pressure cannot
be recovered up to the upstream pressure, part of the pressure
being lost. This loss is called a pressure loss (permanent pressure
loss=p,—py)

The extent of this pressure loss depends on the type of throttle
elements and their open area ratio, as shown in Fig. 2.

The relation between the flow rate and the differential pressure if

given by:
= o L E—
Q K\/ T (1)
Qu=KV7,h % .......... @)
WaKA/Tih wonsenssencsare 3)
Q(m?/hr)  : Volume Rate of Flow at Density in Operating

Conditions
Qu(Nm?/hr) : Volume Rate of Flow at Density in Basic Conditions

W(kg/hr)  : Differential Pressure

h(kg/m?  : Weight Rate of Flow

v:(kg/m?  : Density in Operating Conditions

Yu(kg/Nm?) : Density in Basic Conditions

K : Coefficient (determined by type and size of throttle
element)

From the above, the relation between the flow rate and the
differential pressure where the density is constant but the flow
rate is variable is as listed in Table 1. In other words, the flow
rate is obtainable by measuring the differential pressure. When
the density is variable (when the pressure and temperature are
variable), the true flow rate can be given by compensating the
variate of the density by the above equations (this, however, is not
applicable when the density varies to a great extent).

The information contained herein is subject to change without notice.
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W SPECIFICATIONS

1 ORIFICE BORE TYPE

« Concentric Square Edged Type
« Eccentric Type

» Segmental Type
«» Quadrant Type
» Multi Hole Type

- [0 Tap Type

. Flange Taps
» Radius Tasp(Vena Contracta Taps)

[ FLOW CALCULATION STANDARDS
« 1ISO 5167-2, ASME MFC 14M and 3M

[J FLANGE RATING
* JS 10, 16, 20, 30, 40 and 63K
- ANSI class 150, 300, 600,900,1500,2500#

1 NOMINAL PIPE SIZES AVAILABLE
* 15mm ~ 2400 mm(1/2°~96")
[0 MATERIAL
» Carbon steel
« Stainless Steel (3045S,31655,32155,321H)
» Low Alloy (A335-P5,P9,P11,P12,P22 P91)
[0 ACCURACY
« Typically £0.5-0.75% un-Calibrated
20.5% Calibrated.
[ MARKINGS
« Upstream side of tab handle stamped"Upstream”
and with bore type and size, fine size, tag number
and flange rating.

I MODEL :DHIF-0210

Orifice plates are most commonly used primary elements for flow measurement in pipelines based on the principle
of measurement of “differential pressure®created when an obstruction is placed in the fluid flow, due to increase in
fluid velocity.

Orifice plates cover a wide range of applications of fluid and operating conditions. They give an acceptable level of
uncertainties at lowest cost and long life without regular maintenance.

We manufacture orifice plates, restriction orifice plates, with or without carrier ring, meter run assembfies,integral
orifice plates to suit customer's requirements.

We have fully equipped integrated designing, manufacturing and testing facilities which are among the best in
country. Over the years we have manufactured and supplied orifice plate assemblies to many prestigious projects in
the domestic as well as international market.

B PRINCIPLES OF THE METHOD OF MEASUREMENT AND COMPUTATION

The principle of the method of measurement is based on the installation of an orifice plate into a pipeline in which a
fluid is running full. The presence of the orifice plate causes a static pressure difference between the upstream and
downstream sides of the plate.

The mass flowrate, g.. can be determined using Equation:

c

V4
= ———z—d*\[2AP
g4 4 2

* ISO 5167-2:2003(E.) q.

The information contained herein is subject to change without notice.
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B ORIFICE BORE TYPE

¢ COMCENTRIC SQUARE EDGED
These are most commonly used for flow measurement.

ez|oA S| E&ZHX|(KC-3100)

This has special features such as simple structures,

high accuracy. and ease of installation & replacement.

The orifice plate are correctly finished to the

dimensions, surface roughness, and flatness to the

applicable standard. These plate are recommended for

clean liquids, gases & steam flow, when the Reynolds

number ranges from 10000 to 107
b ECCENTRIC
Eccentrically bored plates are plates with the Orifice
off center, or eccentric, as opposed to concentric.
The bore of the eccentric Orifice normally is inscribed
in a circle with is 98% of the pipe diameter, so that
solids or slurries may passthrough, Eccentric Orifice
plates are used in many industries including heavy
and light chemicals, steel paper.atomic and
petrochemicals.

* SEGMEMTAL

Segmental bore Orifice plates are provided for

measurements where solides are entrained in a gas or

liguid flow stream. The circular portion of the bore is

inscribed within a circle which is normally 98% of the

pipe diameter.

The segmental opening may be placed either at the

top or bottom of the pipe. Industries using these bores

include sewage treatment, steel, chemical, water

conditioning. paper.and petrorhamical.
> QUADRANT DEGE
measurement fo flows with Reynolds Number

between 2000 1o 10000

The inlet edge of the bore of this orifice plate is
B+ MULTI HOLE TYPE
The flow to condition itself as it is forced through the
multi holes thereby removing the requirement for a
flow conditioner.
Because of this phenomenon, Conditioning Orifice
Plates provide superior performance in short straight
pipe run and tight fit applications.

rounded with a radius of a quarter circle.
The information contained herein is subject to change without notice.

The guadrant-edged orifice is recommended for
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Diamet . . Down-
Upst let) side of orifi t
ar pstream(inlet) side ce plate ctream
Concent|
;‘_';9"‘ sigle 45 |concentr| nic | Full
Single | Two = Two 90 | Two 90 'Ihm bend ic |expand| bore Abr Thermo
e 90bend | 90bends El:nd bends | bends “ml o two | reducer| er ball Pt meter Fittings and
MEEM Two | inthe |- oemds) G, in | MINOUL b ends | 2d to D | 0.5D to |vaive or| ™ ™| pocket the
ratio in the an 5 rical o
90bend | same perpend | perpen . in overa | D over | gate reducti or well tometer
® sin any| plane : saAme | eular | dicular | =TS the length a valve of pocket
plane plane planes | planes o same | of 1.5D | length | fully n diameter
mitre S0}
plane | to 3D |of Dto| open
bend
20
1 2 3 4 5 B 7 8 9 10 11 12 13 14

- Ae(Bf) | Ae(Bf) | Ae(Bf) | Ae(Bf) | Ae(Bf) | Ae(Bf) | Ae(Bf) | Ae(Bf) | Ae(Bf) | Ae(Bf) | Ae(Bf) | Ae(Bf) Ae(Bf)
0.2 6(3) | 10010) | 10(10) | 19(18) | 34017) | 3(3) (@) 5(5) 6(6) | 12(6) | 30(15)| 5(3) 4(2)
0.4 | 1603 | 10010) | 10010) | 44018) | s0025) | 9 | 3009 | sis) | 1208 | 1208) | 30015)| 503 6(3)
0.5 22(9) | 18(10) | 22(10) | 44(18) | T5(34) | 19(18) | 30(18) | &(5) | 20(%) | 12(6) | 30(15) | 5(3) 6(3)
06 |42013)| 30018) | 42018) | 44018) | 65(25) | 20018 | 30018) | 9(5) | 26011y | 14(m) | 30015) | s03) 7(4)
0.67 | 44(20) | 44(18) | 44(20) | 44(20) | 60(18) | 36(18) | 44(18) | 12(8) | 28(14) | 18(9) | 30(15) | 5(3) T4
0.75 | 44(20) | 44(18) | 44(22) | 44(20) | 75018 | 4a018) | 44018) | 13(8) | 36(18) | 24012) | 30(15) | 503) B(4)

MOTE 1 The minimum straight lengths required are the lengths between various fiting located upstream or downstreamn of the orifice
and the orifice plate itself. Straight lengths chall be measured from the downstream end fo the curved portion fo 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.

MOTE 2 Most fo the bends on which the lengths in this table are based had a radius of curvature equal to 1.50.

a This i not a good upstream installation; a flow conditioner should be used where possible.
b The installation of themometer pockets or wells will not alter the required minimum upstream straigiht lengths for the other
fittings.
¢ A themometer pocket or well of diameter between 0.03D and 0.13D may be installed provided that the values in Columns A and B
are

increased to 20 and 10 respecitively. Such an installation is not, however, recommended.
d Column A for each fitting gives lengths coresponding to "Zero additional uncertainty” values.
@ Column B for each fitting gives lengths corresponding to “0.5% additional uncertainty” values.
f The straight length in Column A gives rero additional uncertainty; data are not avilable for shorter straight lengths which could be
used to give the required straight lengths for Column B.

|| He

Upstream pressure tap(P,)

Donwnstream(P,)

Orifice Plate

The information contained herein is subject to change without notice.
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QI E KC-3100 Series(2 2| A £2f0|E)

g AOIE 22 BHEE RFUHE pHE 4
ke300 |- - J-[J1-[10-CO-C1
1 2 3 4 5 [ 7

Orifice Plate/ Orifice Flange Code 1| | D/P Tap type Code 4| [Option Code7
type Flange Ta 1 Tap valve & Nipple TN
Weld-Neck 1 c g T p 5 Agency approved specified W
Weld-Neck (RTJ) 2 orner 'ap
Slip-On 3 Radius Tap (D-D1/2 Tap) 3
Socket-Weld 4 \ét_anaTTap g
Slip-On (D-D1/2 Tap) 5 A'pe ap Teencied W
Agency approved specified W gency approved sepcitie

Flange Material Code 5
Line Size Code 2 | |Carbon Steel C
Ex) 300A 127 Stainless Steel 304 S1
Agency approved specified W Stainless Steel 316 S2

Ete (Piping spec) e
Flange Rating Code 3 -
IS 10K 1 Zla?el Matg?alI - CoSd1e 6

ainless Stee

IS 20K 2 -
JIS 20 Stainless Steel 316 S2
JIS 30K 3 Monel M
ANSI 150# 4 Hastelloy-C H
ANSI 300# 5 etc e
ANSI 600# 6
ANSI 900# 7
etc (Piping spec) e

The information contained herein is subject to change without notice.
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Constuction & Type

. 87 4] Z8X| (WELDING NECK FLANGE)

KC-3100-1

=

113
i}
ro
M

X| (SLIP-ON FLANGE)

|2 5{=7F Z& Lt ﬂﬁg

KC-3100-2
nnsy. 84

j otmoz ~ E Ig
*|3t= oto|=o| @5 Op.&C}
. - M 2

=

r

=

=]
ke
I=
>

ikl
.

2 =2

el

ro
|0
u

_'__O'_I-
N

0 oN
H1 2 Mo

N v oy Ar ox
>‘E rl,o ﬂJIO FOF
o >
5 o o
S o=
o = Of r pm
114 |.0_?_|_
N
o
OF

ST
Rl
o

Op »2

Jot7| =20 B2 MEX7H X

LS —

(1T |
=

NI e

5 |
RISt 2|5 49X B8 F7t 8HoR "C'3‘°°-3‘}

o me Pt 19 mly 4r off o
ru
Ral
HL
M
l_ -
rx
fot
= OF

2
of
al

g 4 SX|LCH W B LCH

B>
o}
ojo
[124]
ik

X| (SOCKET-WELDING FLANGE)

r

= o
it o A
uy @ ot

MK
r
Ral

£
R B0 A E | kc3r004 |

|
\_/—L"\

Mo mjo &

ob IEH M >y

—

o MH
i
o
_I-'O_

o 0]
>
mot
-
n

N

Ul

o
b T
I
[l

>
o ¥0 oM rr R

KC-3100-5

-
o
1o

KRNI
rlo
e
Ras
Ot
rr
_I-T‘_I
o
El
10
o
)

H g

Y ool 4d mx BNy b
0 o
=

>
o0 U po rfo
1t o o

r

o

=2
rir
FE
o
I=
N
Mo
[¢]
2
$0
rir

2 o

Hu
oF mx -
ou ox
lo m
mo o> an

-

inl

o

P}

rlo

>

=
=
rob 0
=
X
I
L
n
|
|

The information contained herein is subject to change without notice.

GOLDEN RULES 08



z|oA Ego|E&ETMX|(KC-3100)

Q2|m|A B x| MEH
. Z=X| €4 (FLANGE TAP)
OHO| = O A 7t% QHtM o 2 AR K= B QX 2 21X

oj¢te| 27|= 2|mja SHUX|0f UAALE 1 QAKX HAEF

Of ¥i2 SHUA| Mz=RUM7t AT 2X 20M 25 712

Rlole AT E LA BHEHE 0910 Z2j0|ES 2
M & 4 9lon ¢ 1He AN osime g2l [
HTE 2A0IQl0f €A M2 & 4 sl
Zaix| e CfE HoZ QX8| W20 YT A0
=0l T 4R &AM & & Y&LICH AR Chet
AT RBI0| Z4ED DS AUX 93 Alsto| Xzt
=3 ST E HBSLICL 1SS 7tA, NS U B2 A Y
oIl XIEjE o EZQIL|CH
Zaix| Yo oa|mArt 7|E Zax| QU0 M| 2
0o 0|M2 YLLICE d2IL 23S I3 =Y o 2| o
7472 Zte Qe g7|B Zaix|, Y ROIE ZaX|, Ui AE
Zaix| 9 7|EF Q&0 Zax| PO AFRE & QLT
Zax| o] AFR2 IO 7|7} 2 Q1| 0|40 2 F|3tE|ofofst
O X2 A7|0IM, 2 AEZ © 9/X|= XZo| 2 ¥ 32 =2
H|E (d / D)

2. A4 &4 (CORNER TAP)

s

(FLANGE TAP)

mojz= 37|17t 2 21X D2 B2 2AM2| @2 22(|A
THol Hof| X AXISHorLICh AKX o™, =2 g
O,

d/DHISUM MY B BF A47t MBEX| gt
ST A XIS HUOIN SR AS HYLIC
£ 10| WeHe Qs HEHez B © Ole e

mjoj= 37|17t 2 21X 0|22l B2 A5 A| L.

=

(CORNER TAP)

The information contained herein is subject to change without notice.

GOLDEN RULES 09



z|oA Ego|E&ETMX|(KC-3100)

3. HiL} 2 E Et 8 (VENA CONTRACTA TAP)
1 Lo|= AZA AAEEIQ XIS HL E&e E S
0| = =7 YAE R0 AXIB ML 2 = Ef M
okl M) A S SR K N2 B OG- GRS 7. 2 W A
=80 7t 22l AHEE
MEA BXE K|S SUK| YO HYET) o
o_I':Ij_l- -gl:ga L'l El- '_'___'_‘___'_'___"',_I. /ﬁ;::::::___
“
7|& HIAE H|O|E 2| otAE Z=1t5t= To|= 77
= “:Ezé—lz’:j:
37|9| 8% HEF #el =2 A7t 252
O KA " ! (VENA CONTRACTA TAP)
Skt =g E bk
7Iotetd mALS 20| SA| 20 et Orifice to Pipe Location of Downstream
=Z 7ls80| /&L CH Diameter Ratio Pressure Tap (N)
6 QXL A2 TO|T 37|17} Yurro m (Ppe-Diameters
= = Eal EA Calm Tlos Minimum Mean Maximum
SHXE ¢ S+ =20 gL 02 a7 o5 170
03 44 80 1.15
04 A7 T3 1.00
0.5 AT 66 .84
06 42 a7 70
0.7 35 45 .55
0.8 25 33 A1
4. Bt &4 RADIUS TAP (1D & 1/2D TAP)
Of ol HA2 HLI 2 EX Ef B2 T ot A= EHHIEIE’iﬁ'—IEh
SYUB ZIE A2 4 YO0 2 AEY AHO| O YChs BHO| ALHCL
Y2EY AZL 22T~ HO| YAEE BEC} 1D EHOIOFILICE
J2{L} 1/ 2D8E 2D AOJO]| U= HAEE HE 9K FAIY = JUs 2R 2l
Che AEY HZERE Q2|mA To| QAEY BOA 1/2D T2 AEF0| |X|BLICE

D/2

The information contained herein is subject to change without notice.
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QA E KC-3100 Series(22| LA EY 0| EQEZH

EE MIE FE2

X|(KC-3100)

HEFE  RME PHME &4

)

kc-3100-[ |- 1-CJ-[1-[10-C-CT]
1 3 4 5 6 7
Orifice Plate & Flange type Code 1| | p/p Tap type Code 4| |Option Code7
Weld-Neck 1 Flange Ta 1 Tap valve & Nipple TN
Weld-Neck (RTJ) 2 Cornir Taz > Agency approved specified W
Slip-On 3 - -
Societ Wel 4 [ReslueTep DDT/2Te0) | 3
Slip-On (D-D1/2 Tap) 5 Pipe Tap 5
Agency approved specified L Agency approved sepcified W
. Flange Material Code 5
Line Size COde" 2 Carbon Steel C
Ex) 300A _ 12 Stainless Steel 304 s1
Agency approved specified W Stainless Steel 316 S2
Flange Rating Code 3 Ete (Piping spec) €
j:z ;SE ; Plate Material Code 6
Stainless Steel 304 S1
JIS 30K 3 Stainless Steel 316 S2
ANSI 150# 4 Monel M
ANSI 300# 5 Hastelloy-C H
ANSI 600%# 6 | Lot &
ANSI 900# 7
etc (Piping spec) e

The information contained herein is subject to change without notice.
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22|oA EY0|E & YEMX| & KC-3100R

Orifice Ring Assemblies

An orifice ring assembly consists of an orifice plate,
rings with taps, and gaskets. It is designed for inter-
position between flanges of a piping, and is used for
determination of the flow rates of fluids flowing at a
relatively low operating pressure (not more than

20 kg/cm?).

The pressure taps employed are corner taps. (Fig. 12)

Orifice Blocks

The orifice blocks are suited for leaky fluids.

Their shape and other conditions are subject to
arrangements with the customers.

The taps are either corner taps or flange taps. Fig. 13
and 14 show examples of corner-tapped orifice blocks.
(Figs. 13, & 14)

Screwed Type BW & SW Flange Type

2
e
a:,s
|
3|2
Fig. 12 %
L l
l,/ |
%
) )
Fig. 13 Orifice Block-RTJ Type Fig. 14 Orifice Block Type

The information contained herein is subject to change without notice.
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egloA S20|E & YEWX| 2 KC-3100R
EXTERNAL VIEw (Unit:mm) JSSKISA RF

JSIOKISA RF
PTIR2 #21.7 JIS2KI5A RF
w JSIK1SA RF
- i .
Woe L [ ,
L. il I L 4 P
| |
ﬁ 1 1 —
. . .
- B st
oy T
B> §H .. | X< )=24 L X< =SS & HE
FLOW * - FLOW o - FLOW ® -
1 LS .H..L _I L
w w w
Differential pressure outlet size PT1/2 Differential pressure outlet size ¢21.7 Differential pressure outlet size flange
Note) ¢d20°® is orifice diameter at
20°C;
@D* is inside diameter of ring. Nominal pipe $A & w t
Refer to Orifice Calculation diameter (A) | 5k | 10K | 20K |30k d
Sheet for details. When differ-
ential pressure outlet is flange 25 63 7" n 76 |0.2t004 65 2 33
type, it is necessary to make 32 75 81 81 86 (0.3100.5 65 2 33
piping 5o that outlets are not 40 80 | 86 | 86 | 97 [0.3100.5| 65 2 33
M S 50 90 | 101 | 101 | 111 |03t008| 65 2 33
Front view 65 115 | 121 [ 121 (137 (0.5t 0.8 66 3 34
- 80 126 | 131 | 137 | 147 |0.5t0 0.8 68 3 34
II 90 138 | 141 | 147 | 160 [0.51t00.8 66 3 34
100 146 | 156 | 162 | 170 [0.5t0 1.2 66 3 34
125 181 | 187 | 200 | 205 |0.8t0 1.2 66 3 34
150 211 [ 217 | 235 | 248 |0.81t0 1.2 68 3 34
) () = 200 257 | 267 | 280 | 293 [1.5t02.0 67 4 35
250 322 | 330 | 363 | 357 4 67 4 35
300 367 | 375 | 403 | 417 4 67 4 35

CODE SYMBOLS

Note
1) Combination of orifice plates and
rings
Orifice plate
S|w]|V
E|[O]| x X
F|1O]| x | x
Ring[[ s | 0] o x
W) | x| Of x
V| x| x|©O
2) Standard manufacturing range is for

pipe size up to 300mm,
With ring material SS41:
Pressure rating for (pipe) flange
20K
Wdrking temperature 350°C
With ring material SF45:
Pressure rating for (pipe) flange
30K
Working temperture  425°C
Designate material SUS304 (code S)
for orifice plates and rings in case of
oil-repulsion treatment.

3

-

4

—

5

-—

The information contained herein is subject to change without notice.
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z|oA Ego|E&ETMX|(KC-3100)

A

E KC-3100R Series(22| oA

S0 E&TYEHUX])

EHE B i F~—£.L BEIY FME ePME 24
kc-3100r-[_ |- ]-C_ -1 |-[11-[C11-[T]
1 2 3 4 5 [ 7

Orifice Plate & Flange type Code 1| | p/P Tap type Code 4| |Option Code7
Weld-Neck 1 Flange Tap 1 Tap valve & Nipple TN
Weld-Neck (RTJ) 2 Corner Tap > Agency approved specified w
Slip-On 3 - -
Socket-Weld 4 5::;“?31‘"‘“ (D-D1/2 Tap) 2
Slip-On (D-D1/2 Tap) 5 Pipe Tap 5
Agency approved specified w Agency approved sepcified W
Line Size COdi 2 Flange Material Code 5
Ex) 300A _ 12 Carbon Steel C
Agency approved specified W Stainless Steel 304 S1

- Stainless Steel 316 S2
Flange Rating Code 3 Ete (Piping spec) z
JIS 10K 1
JIS 20K 2 Plate Material Code 6
JIS 30K 3 Stainless Steel 304 S1
ANSI 150# 4 Stainless Steel 316 S2

Monel M

ANSI 300# 9 Hastelloy-C H
ANSI 600# 6 etc e
ANSI 900# 7
etc (Piping spec) e

The information contained herein is subject to change without notice.
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