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GO Golden Rules

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, m*/h, I/h, ki/h.
Gas : Nm?/h, m*/h, sm?/h, kg/h, Ton/h.

Whether the flow rates are at the normal or

operating conditions should be noted.

Operating Pressure
of Fluid

kg/cm?G, kg/cm@abs.
mmH,0

Operating Temperature oG, °F

of Fluid "

Pressure Difference H.0 Our recommendation based on other
(at muximum flow rate) | M™Hz9 { 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
Standard
and Piping Bore

100 A (4B) JIS
100 A (4B) ANSI

IOK WN. RI

F
(Examples) 150 LB WN. RF

Flow Direction

Horizontal,  Vertical

Applicable Standard

JIS, ASME, DIN, ISO, 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.
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Table 1: Relation between Flow Rate and
Differential Pressure
Flow
ralg 9y 10090 80706050403020100
Differential

Drosaure 1008164493625 16 9 4 10

Rate to Differential Pressure, %

2 03 04 05 06 0
Open Area Ratio,
Fig. 2

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,—p,)

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:

=K [h
Q=K. ()
Qu=Kv/7,h :h‘ —.
W=Kv7h - -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

1i(kg/m’)  : Density in Operating Conditions

T(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).
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M SPECIFICATIONS.
] DRIFICE 8ORE TYPE

+ Concentric Soquare Edged Type
 Eccentric Type
« Segmental Type
+ Quadsant Type
« Mt Hole Type
0 Tap Type
+ Flange Taps
+ Radis TaspiVena Coniracia Taps
(] FLOW CALCULATION STANDARDS.
+ 150 5167-2, ASME MFC 14M and 31
[ FLANGE RATING
- 15 10, 16, 20, 30, 40 3nd 63K
‘s - ANSI class 150, 300, 600.90015002500%

1 NOMINAL PIPE SIZES AVAILABLE
= 15mm - 240 mmi1/2"-96")

- Stainiess Steel (30455 31655, 32155321 H)
- Low Ally (A335-PS.P9PTILFIZP22POT)
[ ACCURACY
- Typically 20.5-0.75% un-Callorated
+05% Callbsated.
B MODEL :DHIF-0210
[ MARKINGS

+ Upstream sice of tab handie stamped"Upstream”
ancl with bore type and size. fine size, 1ag umber
and flange rating.

‘8 DESCRIPTION

Orffice plates are most commanly used primary elements for fow msdsurement in pipelines based on the principle
0f measurement of "differential pressura’ craated when an obsiruction s placed in H fluidl flow, due 0 increase in
Tiuid velociy.

Orifice plates cover 2 wide range of applications of fuid and canditions. They give bie level of
uncertainties at fowest cost and long Ife without regular maintenance

We manufacture arifice plates, restriction ofifice Flates, with of without carrier fing, meter run assemblies intzgral
orifice plates 10 suit customer's requirements.

Wa have fully 2quipped integrated designing, manufacturing and testing facilities which are among the best in
country. Cver the yeats we have manulactured and supplied orifice plate assembsies to many prestigious projects in
the domestic as well 25 intemational market

W PRINCIPLES OF THE AND

The principie of the method of measurement is based on the instaflation of an arifice plate it a pigefine in which &
fluid is running full The presence of the orifice plate causes a static pressure difference between the upstream and
dewnstream sides of the plate.

The mass fiowrate, G can be determined wsing Equation

* 50 5167-22003€) 9, 2APp,

I N 3
—pa 4
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b CONCENTRIC SQUARE £DGED.
These are most commonly used for fow measurement.
This has special features such as simple structures,
high accuracy, and ease of installation & replacement.
‘The orifice plate are comectly 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 1047
ORI
Eccentrically bored plates are plstes with the Orifice
off center, or sccentric, as opposed to cancentric.
The bare of the eccentric Orifice normally is inseribed
in a cirdle with is 88% of the pipe diameter, sa that
solids or surries may passthrough, Eccentric Orifice
plates are used in many industries including heavy
and IJgM chemicals, steel.paper.atomic and
b SEGMENTAL
Segmental bore Orifce plates are provided for
where solides o
liquid flow stream. The circular portion of the bore is
inseribed within 2 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 teatment, steel, chemical, water
canditioning. paper.and oetenchemical
mm;dgur the bore of this orifice plate is
rounded with 2 radius of a quarter dircle.
The quadrant-edged orifice is recommended for
measurement fo flows with Reynolds Number
between 2000 ta 10000
» MULTI HOLE TYPE
The flow te condition itself as it is forced through the
multi holes thereby remeving the requirement for a
flow conditioner.
Because of this phenomenan, Canditioning Orifice
Plates provide superior performance in short straight
pipe run and tight fit applications.
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Diemat Upstream(iniet) side of oriice plate Lows:

er stream
Concen
Srale |sigh 45 [concentr| ne | Fat
singie [ Two Two 50 | Two 50 bend | ic |expand| bore Themo
Two. with or Abrapt
bends | bends | ¥ wwo | reducer | er | bl meter | Fittings and
et e |28 T | T [ s | 2310 030 o fvbe o 7 e e
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) sinany| plane: [ =7 |"ictar | dicular | =] the | leng 2 | vabve [redvese pocket
e, Pane | s | psnes 20 | come | of 150 | tengen Tty | fsameter
plane | to 30 [ofDto| open
Lo
1 2 | s 4 s 6] 7118 s || v 2] 1 14

= Ae(Bf) | Ae(Bh) | Ae(Bf) | Ae(Bf) | Ae(Bf) | Ac(Bf) | AeB | Ac(BR) [ Ae(BN | Ae(B | Ac(Bf) | Ac(Bf) Ae(Bf)
02 | o) [ 1010 [ 010 [1sem [ason] s [ 700 | s [ 6w | 120 [3005)] s | s

04 [ 163 | 1000 [ 1000) [ 44018 [505)| 99) | 300 [ s65) [12@ [ 126) [3008)] s@ [ e
05| 2209 | 1800 | 22010 | w18y [ 7564 | 1908)] 3000 [ 66) [ 200 | 1260 [3005)] s [ s
05| 4203 | 30018) | 4208 | 44018y es25) | 2800 | 3008 | o) | 260 14 [3008)| sy | 7w
067 | 4420 | 4408 [ 44a0) | 4120 [ sos) [ 3600)] 4409 [ 1260 [2800] 180) [3009)] 5@ [ 70
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NOTE 1 The minimum straight lengths requied are located upstream of the olfice

o the arifice plate fself. Stsight dfo portion fo the newrest

bend o of the tee or the downsiream end of the curved or conical portion of the reducer o the expander
NOTE 2 Most fo the beénds on which the lengths in this Lable are based had a radfus of curvature equal to 1.50.

a This is not a good upstraam instalation; a flow conditioner should be used where possil
b The inctallation of themometer pockets or wells will not alter the required minimum s straight lengths for the other
fittings.
€ A themometer pecket or well of diameter between 0.03D and 013D may b installed provided that the values in Celumns A and 8
are

increased 10 20 and 10 respecitively. Such an installation s not. however, recommended.
d Column A for each fiting gives lengths coresponding to *Zero additional uncertainty” values
& Column 8 for each fitting gives kengths cormsponding to “0.5% adcitional uncertainty” values.
£ The straight fength in Column A gives zero additional uncertainty; data ant not avilable for shorter straight lengths which could be
used 10 give the required straight lengths for Columin B

22| el

AP=P -P,

Upstream pressure tap(P,)

Donwnstream(P5)

Drain Hola

Orifice Plate
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[Orifice Plate/ Orifice Flange type] Code 1 | [o7p Tap type Code 4 Coded)

[Weld-Neck

Weld-Neck (RT1] fange 1op >

Ship-On

Socket-Weld radiys Top (0-D/2 Tae). >

[5ip-0n (0-01/2 Tap] Pipe Tap B

[Agency approved specified [Agency approved sepcified W

fTioam Code2 | [Flange Material Code s

[ — e <

= —— Stanless Steel 304 53
40Ny approved speciie Stainless Steel 316 52

Fte (Piping spec) e
Flange Rating Code 3
™ =
Finfess Stec

JIS 20K 2 |§am\ess Steel 316 52

JIS 30K 3| [Monel ]

ANSI 1507 4| [Hastelloy-C H

ANSI 3007 s | et C

ANSI 6007 6

ANST 5007 7

et (Piping sped T
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22 AC KC-3100Series 22|14 E3[0|E & B3|

HY  AOx REZ EE

KC-3100 - |:| |:| -a-
3 4

Iomice Plate & Flange type Code 1] [o/pTap type =
| Weld-Neck

Weld-Neck (RTJ] zlange ?p 1

Slip-On orner Tap

[Socket-Weld Radius Tap (D-D1/2 Tap) 3

[Slip-On (D-D1/2 Tap) ;‘t;"ea_(':p 2

[Agency approved specified e =

[Fiange Material Code 5
ETET Carbon Steel c
[Agency approved specified Stainfess Steel 304 ST
Stainless Steel 316 52
Flange Rating Code3 | (e (Piping sped) =
IS 10K 1
JIs 20K 2| [Plate Material Code 6
IS 30K 3| [Stainess Steer 30 ST
ANS! 1507 7 ISlam\ess Steel 316 52
Monel w
ANSI 3004 > | [Hestelioy H
ANSI 600# 6| [ec e
[ANS1 9007 7
etc (Piping spec) e
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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 comer taps or flange taps. Fig. 13
and 14 show examples of comer-tapped orifice blocks.
(Figs. 13, & 14)

Marking

2
g
é
z
H
Fig. 12
)
,/?
Vi

A

i,

Fig. 13 Orifice Block-RTJ Type

BW & SW Flange Type

Fig. 14 Orifice Block Type
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Note) $d20°" is orifice dismeter at
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- = 70 73 151021 %
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CODE SYMBOLS

Note
1) Combination of orifice plates and
rings
Orifice plate
STw]v
Elo[x |x
Flo|x|x
Ring [S 0[O0 [«
x [0 [x
VIx]x]o

2) Standard m-nullctum\q range is for
pipe size up to 300
3) With ring material ISSd
Pressure rating for (pipe) flange
20K

Working temperature  350°C
4) With ring ma Fas:
Pressure rating for (pipe) flange

3

@

Working temperture  425°C
5) Designate material SUS304 (code S)
for orfce plates and ring i case of
oil-repulsion tr
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Z2 JC KC-3100R Series 28|I| A Z3[0|E & YEa437|

ElY  AtO|= 53 ©EY  FME eE 34

Kc-slooR—IiI—:l‘IZl—:l—D:l—l:l:l—D:l
1 2 3 4 5 6 7

Iomice Plate & Flange type Code 1] [o/pTap type R -
| Weld-Neck
Weld-Neck (RT)) Zlange ?p ;
Slip-On orner Ta)
[Socket-Weld Radius Tap (D-D1/2 Tap) 3
[Sip-On (D-D1/2 Tap) ;:;TT':; 2
[Agency approved specified . E
[Fiange Material Codes
Carbon Steel T

[Ea300A ]
[Agency approved speciied

Stainless Steel 304 5T
Stainless Steel 316 52
Flange Rating Code3 | (e (Piping sped) =
IS 10K T
JIs 20K 2| [Plate Material Code 6
s 30K 3| [Sankessteer0a ST
(ANSI 1508 N |§am\ess Steel 316 52
[ANSI 300+ s m";g’lwc M
[ANSI 600# 6| [ec B
[ANSI 9007 7
etc (Piping spec) e
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wy Code 1 =4 ode 10
S S Vent Plug VP
e
Bio Gas B Calibration (by KOLAS) T2
Gas (Ar, N2, 02, 12, A, ING, 1PG,1 | A6 S — HMa;e:a\ Ce:mﬁrz(elM\H Sheet) V:I;
Tquid or G gh Temp
Lado 0 LV | oo e o e | (b ree -
°NeY Approve] Coomer e RS-4855 (std) 2 |Oxygen Cleaning (Oil Free) ox
] - W
Agency approved, customer spec” w
= Code 2 | \gency app! i
General Type GT HEAY Code 8
1P67 Integral N2 No Readout 0
P67 Remote N2 Digital Display zi:
Agency approved, customer specified| W - i
| IEEER] Coded
EENEEE] Code 3 | [Towprassure N
NPT 1" Female 1 Below 145 psig (10 barg)
T 7 el el 7| [Fedkm presure =
ey svproved, costomer speciied | W | [Figh reseme
Selow 5801 pig (490 bar) {opton)
At | Code 4
1 kPa 1
6 kPa
40 kPa 3
250 kPa 4 s
1000 kPa 5
3000 kPa 6
{70000 kPa 7
[Agency approved, customer spec] W

T ——
[ ot e | |
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Order Code KC—

) 58 AFRYEHL0E

4 BN mEAA Am HHT HE BH BN g gt
L I I e e e o
1 2 3 4 5 6 7 8 9 10
P oier | [EFER Teees | [E8 3e 10
|pc2av=10% 100 m [ 2 | |ventpiug Ve
Steam s |t
, o W i
5o G = Calibration (by KOLAS) T2
o o 02 R A G e | 6| e [Vt Cerfcate i et ML
liquid or Ol /0 High Temp' Hi
ooy spproved oo spedied] W fmm e ) —| [High Pressure Ll
- RS-4855 (5td) 2 |Oxygen Cleaning (il Free) X
3 W n
¥ = [Agency approved, customer spec’ | w
Hazardous-Area Location Enclosure  [Fm1s3K | [ EAIR Code 8
P67 Integral Nz | |NoReadout 3
[ ro— | [t Dislay o0
3 W
‘Agency approved, customer specified| W
| IEEEE] Codes
EET ST Codes = n
NPT Female T | |ectow 145 psig 10 are)
Medi ur W
NPT v Female (Adapter) 2 S s 0 (option)
(Agency approved, customer specified W
01 psig (400 barg) (Option)
S Code 4
TiPa T
6 kPa 2
40 kPa 3
250 kPa 4
7000 kPa B ]
3000 kPa 6
[T0000 kPa 7
[Agency approved, customer spec] W,

T ——
[ ot e | |
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4 |

854+ 2 T Ay

WW Design Pressure(kg/cm) | Design Temperature( C)
10

STPG 38 =10-350

RSV-900 STPG 38

Fig. 37 RSV-150

Fig. 40 POT-400 Fig. 41 POTP-400
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MODEL : KC-7700-SV

EEUCIMY B0|E
MODEL : KC-7700-FC
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