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Calculati

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

IOK WN. RI

100 A (4B) JIS F
150 LB WN. RF

(Examples) 100 A (4B) ANSI

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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Orifice to Pipe Location of Downsiream
Diameter Ratio Pressure Tap (N)
i (Pipe-Diameters)
Minimum Mean Maximum
02 37 85 1.30
03 44 80 115
04 47 73 1.00
05 47 66 84
06 42 57 70
07 35 45 55
08 25 33 41
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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

50A ANSI 150CBRF 825C

Fig. 12

SO m—

A\

i

Fig. 13 Orifice Block-RTJ Type

BW & SW Flange Type

==
=

Fig. 14 Orifice Block Type
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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-nullc(urmq range is for
pipe size up to 300
3) With ring material ISSd
ressure rating for (pipel 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 orifice plates and nngs in case of
oil-reputsion tre
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[Orifice Plate & Flange type Code ] [D/PTaptype Code 4
[WeldNed
Weld-Neck (RTJ) ?::'ng:r ;:’; [Agency approved specified
Siip-On
okt Weld c:?‘\aushhp (D-D1/2 Tap)
Slip-On (D-D1/2 Tap) 5 Pipe Tap
"Agency approved specified W {eeney spproved sepaiad =
et Code2 | I Flange Material Code’s
£5) 300A c
(Agency approved specified T

- <
Flange Rating o3| [eie oo sper) =
JIS 10K 1
IS 20K 2| [Plate Material Code6
JIS 30K 3 Stainless Steel 304 ST
NS 1507 i | [Frnes See 576 sNZl

onel

ANSI 300 5| [HastelloyC Gl
[ANSI 6007 6| [exc e
[ANSI 900# 7
eic (Piping 5pe) 0
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[pc2av=io% 00 m [ 2 | [VentPiug VP
e . W_| [Calibration (by KOLAS) T2
Bio Gas B 2l 'al‘z: "Y H]Sh
Material Certificate (Mill Sheet) M1
Gas (Air, N2, 02, H2, Ar, LNG, LPG,.)| AG =
0 Code? -
Tquid or OF 7o | | Figh Termp T
Rgency approved, cosomer specied] W lﬂm‘ o 1| [High Pressure )
- = (id) 2_| [Oxygen Qeaning (Gl Free) oK
L pec L Ny n
] = gency approved, customer spec’ | W
Hazardous- Area Location Enclosure | 1538 | [ EATE. Coded
P67 Integral o | | NoReadout R
IP67 Remote N Digtal Dislay CD)
pec W
‘Agency approved, customer specified| W,
[e=Es Coded
EETENE Code3 | [Towpressure. n
NPTV Female 7| | Below 145 pig 10 berg)
PV Fenae g o | B B
peci W | [Figh pressure G
Below 5801 psig (400 barg) (Option)
A9 Code 4
1kPa 1
6 kPa 7
40 kPa 3
250 kPa 4
7000 kPa 5
|3000 kPa 6
[70000 %P2
[Rgency approved. customer spec| W,

ERED]
GIPF) ¥
“AceNCy approved, customer specified
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WW Design Pressure(kg/cm) | Design Temperature('C)
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ROV-150 STPG 38 =10°350

RSV-900 STPG 38 ~10-350

Fig. 37 RSV-150

*Fig. 40 POT-400 Fig. 41 POTP-400
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