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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 : Nm3/h, m3/h, sm3/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.O

Operating Temperature °C. °F

of Fluid ’

Pressure Difference H,0 Our recommendation based on other
(at muximum flow rate) | MM"2Y { 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 (Examples) 156 A (4B) ANSI 150 LB WN. RF
and Piping Bore

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
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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—KJ o s (1)
Qv=Kv1,h ,;; .......... @)
W=KVYh ceeeeeeeennn 3)

Q(m*/hr)  : Volume Rate of Flow at Density in Operating
Conditions

Qu(Nmd/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

u(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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(VENA CONTRACTA TAP)
Orifice to Pipe Location of Downstream
Diameter Ratio Pressure Tap (N)
D (Pipe-Diameters)
Minimum Mean Maximum
02 37 85 1.30
03 A4 80 1.15
04 A7 T3 1.00
0.5 A7 .66 .84
06 42 57 .70
07 35 45 55
0.8 25 33 A1
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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 corner taps or flange taps. Fig. 13
and 14 show examples of corner-tapped orifice blocks.
(Figs. 13, & 14)

Screwed Type

Marking

(LN T 77 777 77 ]

7

50A ANSI 150CBRF 825C

TAG No.

Rl el

Fig. 13 Orifice Block-RTJ Type

BW & SW Flange Type

Fig. 14 Orifice Block Type
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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 n w t
Refer to Orifice Calculation diameter (A) | 5k [ 10K | 20K |30k i
Sheet for details. When differ-
ential p re outlet is flange 25 63 | 71 n 76 [0.2t00.4 65 2 33
type, it is necessary to make 32 75 81 81 86 (0.3100.5 65 2 33
piping so that outlets are not 40 80| 86| 86 | 97 [0.3100.5 65 2 33
e 50 90 | 101 | 101 | 111 |0.3t008 | 65 2 a3
Front view 65 116 [ 121 [ 121 (137 |0.5t0 0.8 66 3 34
80 126 | 131 | 137 | 147 (0.5t 0.8 668 3 34
90 138 | 141 | 147 | 160 [0.5t00.8 3 34
100 146 | 156 | 162 [ 170 |0.5t0 1.2 3 34
125 181 | 187 | 200 | 205 |0.8t0 1.2 3 34
150 211 | 217 | 235 | 248 |0.81t0 1.2 3 34
200 257 | 267 | 280 (293 [1.5t02.0 67 4 35
250 322 | 330 | 353 | 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
\

Ring

<|Z|v|m|im
X |x|0OlO|O|wn
x|0o|lOo|x|x|=
O] |x [x [x

2

Standard manufacturing range is for
pipe size up to 300mm.
With ring material SS41:
Pressure rating for (pipe) flange
20K
Working temperature 350°C
4) 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

5

—
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EfY AOIX FSF EEY  FHE PHE 84
kc-3100-[ |- 1-[_J-L_J-L0LJI-0L11-[1]
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 Corr?er Taz 5 Agency approved specified w
Slip-On 3 -
Radius T D-D1/2 T. 3
Socket-Weld 4 Vaenl:i'a;p ( /2 Tap) 2
Slip-On (D-D1/2 Tap) _ 5 Pipe Tap 5
Agency approved specified W Agency approved sepcified W
Line Size Code 2 Flange Material Code 5
Ex) 300A _ 12 Carbon Steel @
Agency approved specified wW Stainless Steel 304 31
: Stainless Steel 316 S2
Flange Rating Code 3| o (Piping spec) =
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%# g Hastelloy-C H
ANSI 600# 6 etc e
ANSI 900# 7
etc (Piping spec) e
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RSV-150 STPG 38 -10~350
SUG
RSV-400 STPG 38 30
POT,POTP
SUG
RSV-900 STPG 38 60

SUG

R

Fig. 37 RSV-150

Fig. 38 RSV-400, RSV-900

i | i

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

Fig. 39 RSV-150, RSV-2500
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MODEL : KC-7700-SV

SELUCIMH SE0|E
MODEL : KC-7700-FC
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