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Principio de Bernoulli

El principio de Bernoulli constata que siempre que
circula un fluido por una tuberia, frente a un
Incremento de velocidad existe simultaneamente
una caida de presion.

Este principio es una simplificacion de la ecuacion
de Bernoulli la cual constata que la suma de todas
las energias de un fluido que circula por una
tuberia, es la misma en cualquiera de los puntos
de la misma.

V= k (/D05
or Q =kA([h/DJ
or W= kA[RD)25
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Elementos Primarios y -

Venturi

Tobera

Placa de Oirificio, Orificio Compacto e Integral
Tubo Pitot (Annubar)

Accelabar

V — Cone

Segmento



Orificio Compacto

» Medidor de caudal compacto

» Caudal masico o volumétrico

» Tamanos desde ¥2” hasta 4”

» Conexion bi-planar para purga

» Manifold Integral para aislamiento

» Anillo para alineamiento en la tuberia
» Placa de 1" de espesor

» Ideal para sustituciones o actualizaciones



Tubo Pitot

Veris Inc. Verabar

= Disefiado sobre tecnologia
espacial.

= Tubo Pitot con inigualable
precision.

= Construido en una sola pieza.
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Tubo Pitot -Veris Inc. Verabar TM

Caracteristicas y Montaje

= Especificaciones en caudal masico

= Precision:
— +1.0% @ constant T&P
— +1.3% @ variable T&P

* Rating de Presion: ANSI 600# (max)

* Temperatura:
— Montaje Remoto: 427 °C (max)

— Montaje Directo: 120°C (Limitado por el
transmisor de presion diferencial)




Accelabar de Veris Inc. .

= El Accelabar es un nuevo
elemento de medida, que combina

, . Transmittar
dos tecnologias para medir en AF Flanged f_
rangos de caudal, nunca antes oce
alcanzables, con un solo elemento. Hm
Weld neck r~—anifold
RF flange U . .hgad
Viarabar » /EQtEII‘III‘lQ plate E:Tpganalj
Packing follower L] rjl
* Es capaz de generar una alta srete b T4
presion diferencial para poder = 2
. s . —e W p—
medir gas, liquidos y vapor con = =2
una rangeabilidad de hasta 65:1 = 57
sin tramos rectos de tuberia. Accslabr flow nezzle




Accelabar de Veris Inc. .

= Especificaciones de Ingenieria
* Low velocity flow rates

= « High accuracy to = 0.75%

= « Repeatability: £0.075%

= « Verified flow coefficients

= « No calibration required

= « Extended turndown:up to 65:1

= « No straight run requirements

= e« Low permanent pressure loss

= « Mass or volumetric flow

= Actual Application i
= Application: 3” Sch 40 Natural Gas 1'" 5
= QOperating Pressure/ %
= Temperature: 80 PSIG/70° F (5,4barg/21°C) =
= Max/Min Flow Rate: 60,000 SCFH / 1,000 SCFH ’
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= Flow Turndown: 60:1




V-Cone .de McCrometer

= E| V-Cone es un elemento
deprimogenocon un diseio unico que
acondiciona el fluido antes de efectuar
la medicidn

= La presion diferencial es por el cono
situado en el centro de la tuberia.

= El cono esta redondeado, para
aplanar el perfil de velocidad del fluido
y crear una senal mas estable a lo
largo de todo el rango de medida.

= El caudal es calculado, midiendo la
diferencia de presion entre la parte
anterior al cono y la posterior en el
centro del cono.




V-Cone .. de McCrometer

= Especificaciones de Ingenieria

= Standard Accuracy: From +/-0.5% of actual flow
(certain fluids and Reynolds number applications
require specific calibrations to achieve this value).

= Repeatability: +/-0.1% or better.
= Flow Ranges: 10:1 and greater.

= Standard Beta Ratios: 0.45 to 0.80, special betas
available.

= Head Loss: Varies with beta ratio and DP.

= |nstallation Piping Reguirem_ents: Typically 0-3
diameters upstream and 0-1 diameters downstream of
the cone are required, depending on fittings or valves in
the adjacent pipeline.

= Materials of Construction Include: Duplex 2205, 304,
or 316 stainless steel, Hastelloy C-276, 254, SMO,
carbon steels. Special materials on request.

= Line sizes: 0.5"to 120" or larger.

= End Fittings: Flanged, threaded, hub or weld-end
standard. Others on request.

= Configurations: Precision flow tube and wafer-type
= Calibrated for customer application.
= ASME B31.3 construction available.




Maultiples Mediciones —

Presion Diferencial

Presion Absoluta

Temperatura del Proceso — RTD externa-
Temperatura del Sensor

Temperatura de la Electronica ) | mg
Calculos Internos "’E Py

Densidad del Fluido NEf %

Segun Standards (ASME, AGA, API, ISO, ...) _ X ,

Caudal (Mésico, Volumen Standard y Actual)

RTD
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Conjunto Integral para Bajos Caudales




Programa de Configuracion PCMCV

Transmisor Multivariable
181
=121 =]

A FEile  Show User Data  Window Help

CompanylD | Celbi Device Tag | 281FT001
Inputs Cumrent Calibration Enter Flow Equation Limits
Input W ariables Cal LRY Cal URY Equation LRL  Equation URL Units Test Walues

M1 =DF -0.0000842 100,00 |-04972821 | |200 kPa [1oo
M2 = &P 00000134 9999964 nosaa47s |10 tPaa [75
M5 = RTD -200, 850, |4.444519 Jan0 degC ]450

—Fluid State ———————————
" Faz & Vapor ¢ Liguid |

Fluid: Steam Apply Test Yalues |

Calculated Limits

Dutputs
Output Variables Equation LRL  Equation URL itz Cal Values
M7 = Dienzity 1] 944,3319 ka/m3 23.97802
ME = Flow -1924,852 1924.852 t/h 199.9325
Enter Dezign FePlat newly Beload Curent
Condiions (FiMyb] calculated data Eancel Device Data e

[19/06/2005 [11:43

Yerzion 300000



Programa de Configuracion PCMCV

Transmisor Multivariable

ﬂThe Foxboro Co. IMY30 by R.W.Miller & Associates, Inc. - [Main Menu - Meter Design, Material .' c.] = IE’ I_?Sj
- File  Selections  Help = !E’ Iﬁj
- Selections ~ Differential Producers

Vapor Close |

Flow

. Sized Baore and Standardized Devices
Yentun
Machined In {machined) T deg Exit Cone i
" Orifice

ASME 3M1S0 5167 8= Gl

Pipe Material: " MNozzle

Chrome-Moly Steel Grade 11 ¢~ Fired Geometry: Multiport Averaging Pitot [MAP],

Primary Element Material: Compact Orifice

Carbon Steel = W-Cone [McCrameter Div Keterna)

Special Factors:

Mote: Referto Std or Miller "Flow
Measurement Engineering Handbook"

Upstream Pressure Tap

Tag Number: 281FT001

Celbi




Programa de Configuracion PCMCV

Transmisor Multivariable

& The Foxboro IM¥30 by R.W.Miller & Associates, Inc. - [Main Menu - Mekter Design, Mat

M File  Selections  Help

- Selections
Vapor
Flow

Yenturi
Machined In (machined) T deg Exit Cone

ASME 3MIS0O 5167

Pipe Material:
Chrome-Moly Steel Grade 11

Primary Element Material:
Carbon Steel

Special Factors:

Upstream Pressure Tap

Tag Number: 261FT001

Celbi

~ Venturi

" Enter Coefficient On Flow Coefficients Scraen

+ Machined Inlet

[Machined] 7 Degree Exit Cone
7~ Rough Cast Inlet

[Cast) ¥ Degres Exit Cone
7~ Rough‘Welded Sheet ron Inlet

[Fabricated] ¥ Degree Exit Cone
"~ Machined Inlet

[Machined] 15 Dearee Exit Cone
("~ Rough Cast Inlet

[Cast] 15 Degree Exit Cone
" Rough Welded Sheet lron Inlet

[Fabrizated) 15 Dearee Exit Cone

MNaote: Referto Std or Miller "Flow
Measurement Engineering Handboolk"

Back |




Programa de Configuracion PCMCV

Transmisor Multivariable

EE the Foxboro Co. IMY30 by R.W.
- File  Selections  Help

=12l x|
=181 x|

-Selections ~ Venturi Cylindrical Thros
Vapor Back
Flow
Yenturi f* Carbon Steel
Machined In (machined) 7 deg Exit Cone (" B-9% Chrome-Moly Steel

" Chrome-Moly Steel Grade 11
R CRRT AN ne e " EhrDI‘I‘IB-.MDLl,I Steel Grade 22
s I 300 Stainless Steel
e {400 Stairless Steel
Chrome-Moly Steel Grade 11 Al ek
i i " Hastelloy B
Primary Flement Material:
" Hasgtelloy C
Carbon Steel
S " Inconel ¥, annealed
L] H :
" Haynes Stelite 25 [LEOS)
" “elow Brass (ASTM B36, B134, B135)
" Bemnlium Copper 25 [45TH B194)
(" Cupronickel 303
Upstream Pressure Tap £ F-Morel
" Puyres Glass
Tag Number: 281FT001 " Titanium
" Tantalumn
" PyC
Celbi




Programa de Configuracion PCMCV

Transmisor Multivariable

ﬁThe Foxboro Co. IM¥30 by R.\W . Miller & Associates, Inc. - [Fluid Properties]

File Selections

==l

Vapor
p Back
* “Water or Steam " Mixtures " AICHhE 250+ Fluids ..
" Enter Fluid Froperties
MNatural Gas
 Nx-19 " 3-GERG Heating “alue, Gr. and COZ inputs
" AGAB Gr. NZ and CO2
" AGA-B Heating Value, Gr. and COZ inputs
" AGA-B Detailed Method.Input Mole Fractions
r&dditional Standard Fluids
O Ajr i~ Carbon Dioxide " Hydrogen
" Ammonia " Ethane " Methane " Pentane
" Argon " Ethylene " Nitragen " |-Pentane
" Butane i~ Heptane " Octane " Propane
" -Butane i Hexane  Onoygen " Propylene




Programa de Configuracion PCMCV

Transmisor Multivariable

. The Foxboro Co. IMY30 by R.W.Miller & Associates, Inc. - [Water/Steam] = I = I.?.(.j
File Selections

-Steam Properties Computation

Mext Back

Normal Pressure: | 15000 por . pe
Normal Temperature: | 60,00

" Saturated Steam Calculation
{RTD Temperature Hot Used)

% Steamn Calculation
{Using Measured Pressure and Temperature)

Temperature (Saturation): 29049  deqc
Flowing Density: 23,9780 kom*3
Specific Volume: 0,0417 1{kg/m*3)
Viscosity: 00270 cP
Isentropic Exponent: 1,2603

Pressure Maximum: 20,6842 Minimum: 3 psia




Programa de Configuracion PCMCV *EM*
Transmisor Multivariable |

ﬂThe Foxboro Co. IM¥30 hy R.W.Miller & Associates, Inc. - [Flow Coefficients] = IE’ !.2.(..!
File Selections

s [0
Click Unit to Change

Normal Differential Pressure: | 100,0000 KPa

Pipe Internal Diameter  D: | 93701 jnches

Standard Pipe 5Sizes: Browse |
Bore of Primary Element d: Im. inches
Beta Ratio d/D: IW

No Errors




Programa de Configuracion PCMCV

Transmisor Multivariable

ﬂThe Foxboro Co. IMY30 by R.W Miller & Associates, Inc. - [Flow Coefficients Machined In.(macﬁfn_-_l_,__

File Selections

== ]

Neormal Operating Point

Pressure: 7.5000 MPa,abs
DP: 100,0000 kPa
Temperature: 460,00 degC
Primary Element

Pipe Diameter: 9,3701 inches
Bore Diameter: 6,6050 inches

Calculated Values for Normal Operating Point

Pipe RD: 10921159,
Flowing Density: 23,9780 kg/m*3
Flow-Rate: 199,9824 metric ton'h

Reynolds Number Outside Standard/Equation Limit

Save

Back




Programa de Configuracion PCMCV

Transmisor Multivariable

x|
[ Fitd Temp. [M5)] 1 Flow [ME] 1 Diensity M7 1
[ AP [M2] 1 SensorTemp (M3 | Elec. Temp. [M4]
Identification T General Configuration T dp [1]

— Eeneral Device [nformation

CamparylD | Celbi | Tag I281 FTO01

Madel [IMy30-CE Descriptor |DESCRIPTOR

Message|MESSAGE

Advanced Info |

— Local Digplay Fasswords CfgPwd (6 char max)

i+ Mo Paszwords I_ xxxxxx }

" Cfg Pyd Enabled — CalPyad (B char ma:-c]-‘

" Cfg & Cal Pwd Enabled Im—

k. Cancel

Back Tab |




Programa de Configuracion PCMCV
Transmisor Multivariable

5 Hart Device Configuration

[ Fitd Temp. [M5) 1 Flows [ME] 1 Density [M7)
[ AP [M2] 1 SensorTemp (M3 [ Elec. Temp. [M4]
| dentification | iGeneral Configurationi | dp [M1]

Preambles: I 5 - I
Pualling Address: I 0 = I

Mote: LED Indicator Primary is the zame az P

|' Frotocol Settings

|

mé Dutput Fail Safe

i~ Down Scale
& UpScale

:

— D'wnamic ' ariable Azsignment

~Py S
[mE: FLOW =] “ﬂz: aP x|
e dth Variable

[M5: RTD =] ﬁr«n; R

Back Tab | H

ok

Cancel




Programa de Configuracion PCMCV

Transmisor Multivariable

5 Hart Device Configuration ﬂ

f | dentification T [aeneral Configuration T dp [k1]
[ Fitd Temp. [M5) il Flows [ME] 1 D erzity [M7]
AP (M2} 1 SensorTemp. (M3 | Elec. Temp. [M4]

— Standard Configurable Data-

AP
I.-'i‘-.l:usu:ulute LIMF'aa j

Upper Range % alue |'| 0.0

Lower Range Yalue ||:|f|:|

Damping [zeconds] m
— Meazurement Limit Information

Ipper Range Limit |1 03421

Lawer Bange Limit |IZI,EI

Abzolute Beference AT Pressure
’7 {0.1013529 tPaa

Back Tab k. Cancel




Programa de Configuracion PCMCV
Transmisor Multivariable

i Hart Device Configuration

[ AP [M2) 1 SensorTemp. (M3 | Elez. Temp. [M4)
f | dentifization T General Configuration T dp [k1]
Rtd Temp. M5F | Flow (ME) I i ]
— Standard Configurable Data———— — RTD Strategy for Flowe and Density
Ritd Temp. £~ Mever Usze Default [Fail when bad]

% Usze Default on Failure

Linear nits Idegl: 'l ) [ze SatStean

¥ Measz On  Always use Default

Upper Fange Yalus |55|1|:| Default Value I#EEI,EI degC

Lower Range Yalue ||:|f|:|

— keasurement Limit Infarmation

Ipper Range Limit IEEDJ]
Lawer Bange Limit |-2EIEI,EI

Back Tab | [FNERTEEN] 0K Cancel




Programa de Configuracion PCMCV
Transmisor Multivariable

5 Hart Device Configuration

[ Fitd Temp. [M5) 1 Flows [ME] 1 Density [M7)
[ AP [M2] 1 SensorTemp (M3 [ Elec. Temp. [M4]
Identification | General Configuration | idp M1 )

— Standard Configurable Data-
dp

Linear Units ~ |kPa | Custom... I
EGLU iz Standard

Upper Range % alue IEDD,D

Lower Range Yalue ||:|f|:|

Damping [zeconds] m

— keasurement Limit Infarmation

SouareBoot/Linear Qptions

Upper Range Limit |2|:|ng55 * Linear
Lawer B ange Linit |-2EIE,E—EE " Square Rook [Active (30

" Sguare oot [10:0f Flow Cut OFF)

Back Tab | [FNERTEEN]

k. Cancel




Transmisor Multivariable

i Hart Device Configuration

Programa de Configuracion PCMCV

[ AP [M2) 1 SensorTemp. (M3 | Elez. Temp. [M4)
f |dentifization T General Canfiguration T dp [k1]
Fitd Temp. [M5] | {Flow [MGE L Dengity [M7]
— Standard Configurable Data-
Flow
Dizplay Flow D ata
IMESSHDW LI t'h j Cuztom... I
¥ Meas On EGLU iz Standard

Upper Range % alue IEDD,D
Lower Range Yalue ||:|f|:|

— dp Input Moize Beduction for Flow
v Maoize Beduction

— Flow Cutoff [MEB]  0=Mone

[

— keasurement Limit Infarmation

Ipper Range Limit |2|:|22,585
Lawer Bange Limit |-2EIEE,EEE

Back Tab

ok

Cancel




Programa de Configuracion PCMCV
Transmisor Multivariable

i Hart Device Configuration

[ AP [M2) 1 SensorTemp. (M3 | Elez. Temp. [M4)
f |dentifization T General Configuration T dp [k1]
Fitd Temp. [M5] T Flow [ME] T Denszity [M7]

— Standard Configurable Data-

Density

Dizplay Flaw Dat
Linear nits Ikg.-"m3 'l Custorn... I i Mot
¥ Meas On EGLU iz Standard

Upper Range % alue |'| 9.7E41
Lower Range Value ID'D

— keasurement Limit Infarmation

Ipper Range Limit |E|44,33'I q
Lewwer Bange Linit ||:|,I:|

Back Tab |  MestTah LA

Cancel




