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PASO 1. Seleccionar las condiciones de flujo méximo y el maximo diferencial de
presion. Con las condiciones de proceso y la informacion de F, y F, calcular Sy v el
Ndmero de Reynolds (Re).

PASO 2. Calcular el Nimero de Reynolds para las condiciones operativas (caudal
igual a un 80 % del méximo) y verificar si se estd dentro de las condiciones operativas
(Tablas 1).

PASO 3. Calcular la primera aproximacion de B (B,) con las formulas de la Tabla 2)

PASO 4. Usando B y el Re para méaximo caudal calcular el coeficiente de descarga C
con la férmula:

C=C_+bRe™
empleando la informacién de la Tabla 3. 8i no esta considerado el dispositivo en
dicha tabla o se esta fuera de las condiciones limite, se deberd usar informacién
tabular o gréfica (Handbook de R. Milier).

PASO 5. Para liquidos hacer Y4 = 1 . Para vapores y gases calcular Y4 con el valor
de B empleando las férmulas de la Tabla 4, o de graficas (Handbook de R. Miller). -

PASO 6. Computar el nuevo valor de B8 con la formula:

57-0.25
CY
B=|1+ !
Swm

PASO 7. Comparar los valores de B inicial y el obtenido en el pasc anterior. Si

discrepan en menos de + 0.0001, continuar con el Paso 8. Si la discrepancia es
mayor, con el nuevo valor de B volver al Paso 4.

PASO 8. Calcular el didmetro del dispositivo como: d=p D



Table 1

Recommended Accuracy and Restrictions A Bronze 4-10% tin
» , __B 300 series stainless steel
Nominal pipe St }ggg - g '84801811 % steel
oA i ‘ . 2= A8
Primary device diam., in, Bua‘mllo, B accuracy, % u;w 1.0241 £ 5o chrome iy
Orifice ‘ o }gggt F 410-430 stainless steel
Corner, flange, 2-36 0.2-0.6 £0.6 & i : B
0.75 4 e S 0118 F
Dand D/2 0.6-0. B c 1016F
-g 1.014

2-1/2D and 8D 2-36 0.2-0.5 +0.8 c 002
(pipe taps 0.51-0.7 +1.6 L On0lE
e 2 1.008|

' £ {1:006-

Integral 1/2 0.07-0.7 Sog)e = : =

: £ 1.004
= 1H002=

Eccentric : £ 1000
Flange and vena 4 0.3-0.75 22 ~ 0.998}-
contracta 6-14 0.3-0.75 1) 0.996 c

0.994|>"

Sepmental USRS AT S e e ST
Flange and vena 4-14 0.35-0.75 +2 -400 -200 0 200 400 600 800 10001200 1400
contracta Temperature (°F)

Quadrant
Flange and corner 1-4 0.25-0.6 +2-+2.5  Figure 10-11. Thermal Expansion Faclor F,

) (From ASME, Fluid Meters, ©1971. Used with permission.)

Conical ' :

Corner 0.1-0.3 +-42.5

Units on 3, Sizing Method for Eoi= N0 Z (P 1000)
Approximately 2 Percent Accurac
il . Al Z,=0.269 T, - 0.5163 T2+ 0.3521 T3 - 0.0461

T Assumes pipe dinmeter is measured.

0
0.4 0.5 0.6 0.7 0.8 0.9
Reduced temperature T,

=)
Liquid Gas (vapor) rgl 4.0
Reynolds number ©
3 i/
Ornifice "Ry, = 10,000 R, = 10,000 ‘.>:~ 3.0
Venturi nozzle R}, 2 100,000 R, = 10,000 e} /
Se >
Lo-Loss R, = 100,000 R, = 10,000 @
a 2.0 4
A P,
Expansion factor} /= 1.0 : .I.....'.'l_“_/(: <05 g ,/
i (8]
I
S 2 1.0
Y,= 1.0 —= =0 8 L]
l: " i
S
©
<

1 Ratios are based on upper-range differential pressure; operating flow
rate is selected as 0.8 of upper-range low rate, 0.64 of upper-range
PR, Figure 10-12. Generalized Liquid Compressibllity Factor
(From Miller, Flow Measurement  Engineering  Handbook, ©1982, (From Miller, Flow Measurement Engineering Handbook, ©1982,
MeGraw-11ill Book Company. Used with permission.) : McGraw-Hill Book Company. Used with permission.)



Table 2

‘ﬁu Approximate Slzing Equations

Type

Equation

Venturi

Machined inlet

Rough-cast inlet

Rough-welded sheet iron
Universal Venturi Tubet

Lo-Loss tubef

Nozzle

ASME long radius
ISA

ch)luri nozzle (1SA inlet)
Orifice
Corner, flange, D-and-D/2 taps
R,, < 200,000
R,, > 200,000
2-1/2D and 8D taps
Eccentric, all taps
chmcnlul. all taps

Quadrant (8 =< 0.6)

Conic, corner (B=<0.3)

BU: |+

/j“ = [l +

Bo =

[
e [
[

Bo =

2 -1/4
Bo = I+< Gy +0.06>
L, ‘S\I
fo ’] +( 0.6 )‘J b
[V e
L M
—~ 2 -174
Bo=1]1+ Uil HO5SS
L ‘SAI
— 2, -1/4
Bo=|1+ 0'(,’07 +0.088
E Sis
2 -1/4
Bo=1|1+ —Q—()—E - 0.062 :
‘S,\I
2 -1/4
Bo= |1+ R +0.26>
. S\!
: 073d=\ 25
/3 =il - > :I
e

t From BIF CALC 440/441: the manufacturer should be consulted for exact coefficient information,

t Derived from Badger Meter, Inc. Lo-Loss flow-tube coefficient curve,

(From Miller



LA L)

Equations and Values for Coc, b, and n

Reynolds number term

Primary device Discharge coefficient Coo at infinite Reynolds number Coefficient b Exponent n
Ventun
Machined inlet 0.995 0 0
Ruugh cast inlet 0.984 0 0
Kough welded sheet-iron inlet 0.985 0 0
Unisersal Venturi Tube® 0.9797 0 0
Lio-Luss tube® 1.005 - 0.4718 +0.5646% - 0.5148° 0 0
Naerle:
ASME long radius 0.9975 : -0.534% 0.5
{sA 0.9900 - 0.22628*" 1708 - 8936 + 19,7798*7 115
\entuii nozsie (ISA inlet) 0.9858 - 0.1968"° 0 0
nlice:
Cotner taps 0.5959 + 0.03124%" - 0.1848" Tl 0.75
i wnge taps (D in inches)
‘D2 y A 3 2.k
s 0.5959 + 0.0321 8" - 0.1848" + 0.09 B, 0.0337 £ 91.718*° 0.75
D1 - B8Y D
- 4 ) i
N0 0.5959 + 0.03128%" - 0.1848" + 0.039 TL/sT -0.0337 —% 91.718% 0.75
2 3 3 ; 25
Jand D)2 taps 0.5959 + 0.03128*" - 0.1848" + 0.039 B 0.01588° 91.718 0.75
1 4
21 20 and 8D taps® 0.5959 + 0.4618>" + 0.488" + 0.039 T{iﬁ" 91.718%° 0.75

2 Frum BIF CALC440/441; the manutacturer should be consulted for exact coefficient information.

Derived from the Badger Meter, Inc. Lo-Loss tube coelficient curve; the manufacturer should be consulted for exact coefficient information.
?
< Source: Stolz (1978).

Table 4 .
Summary of Gas (Vapor) Expansion-Factor Equations
Pressure
Equation relationships
] Contoured primary elements (nozzle, venturi, venturi nozzle, Lo-Loss,1 etc.)
, 12
(1~ BY [K/CKk - D] (P, /PP 1= (PP D4 ) P,
Upstream measurements Y = A 5 (a) - l-x
F=B (P, /P71 (1 -1y P) |
Downstream measurements Yo i I+ x, | (b
Orilice
Co;rncr, flange, D and D/2 taps
Upstream measurements X,
Y, = 1 -(0.41 +0.358") — (¢)
i X, A l)m we
Downstream measurements Y= FE = (041 +0.358Y) ——eeee (d) X e
3 VA R 2 TBERS
2-1/2D and 8D
U Yo B+ 0.7p% + 12" o ) pdilf
pstream measurements /=1 - [0.333+ 1. 145(B° + 0787 + 1287 e (¢ Kppmr e
, ! : f L e
; X
Downstream measurements Y,=y I +x,-10.333+1.145 (B*+ 0.7ﬁ5 + l2ﬂ“’)] : (D
: : k :; (B

t P;cgis(cr'cd trademark of Badger Meter, Inc. Manufacturer should be consulted for recommendations.
(Ftom Miller, Flow Measurement Engineering Handbook, © 1982, McGraw-Hill Book Company. Used with permission.)



