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INVENTARIO DE PLANTA 
CON MEDIDORES MASICOS
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Componentes básicos del Masico

Un sistema de medición másica consiste de:

•Un sensor o transductor

•Un transmisor

Sensor o 
transductor

Transmisor

Transmisor

Sensor o 
transductor
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FUERZA CORIOLIS, F = 2 m V w 
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EL PRINCIPIO DE CORIOLIS
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Some earlier Coriolis meters rotated continuously and measured the effect of the resulting steady force.  The flowmeters I will be discussing oscillate a pair of bent tubes in a sinusoidal fashion and measure the tube displacement due to the resulting force.
It is important to realize that the Coriolis force acts on the mass of fluid flowing through the tubing, and not on the tubing itself.  The Coriolis force acting on the fluid is transmitted to the tube wall by fluid pressure, much in the same way gravity creates fluid or hydrodynamic pressure on the walls of a holding tank.
The difference in this case is that the pressure is not uniform around the diameter of the tubing and gives rise to a net force acting on the tubing in the direction of the Coriolis force vector.
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FUERZA CORIOLIS, F = 2 m VW
•m = masa del fluido
•V =  velocidad del fluido
•W = frecuencia de resonancia
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Some earlier Coriolis meters rotated continuously and measured the effect of the resulting steady force.  The flowmeters I will be discussing oscillate a pair of bent tubes in a sinusoidal fashion and measure the tube displacement due to the resulting force.
It is important to realize that the Coriolis force acts on the mass of fluid flowing through the tubing, and not on the tubing itself.  The Coriolis force acting on the fluid is transmitted to the tube wall by fluid pressure, much in the same way gravity creates fluid or hydrodynamic pressure on the walls of a holding tank.
The difference in this case is that the pressure is not uniform around the diameter of the tubing and gives rise to a net force acting on the tubing in the direction of the Coriolis force vector.




Mass Flowmeter Components

Measurement Coils

Flow Divider

Tubes Drive Coil

CORIOLIS MASS FLOW METER
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With no liquid flowing, the drive coil causes the tubes 
to vibrate parallel to each other (in phase).

MASS FLOW OPERATION



Product flow causes the ends of the tubes to vibrate out of 
phase.  The sensor coils measure this phase difference, 
allowing calculation of mass.

MASS FLOW OPERATION
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La tecnología mas precisa y consistente
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Mantiene la misma precisión a caudales bajos (por 
tamaño de medidor), a diferencia de otras tecnologías 
de medición.

Apresentador
Notas de apresentação
The accuracy of a Coriolis meter is stated as percentage of the rate measurement plus or minus a zero stability. 
The zero shift error becomes the dominant portion of the overall accuracy at the lower end of the flow range.
Alternatively, the accuracy may be stated as a percentage of rate for flow rates above some low flow  threshold and as a percentage of flow range for flow rates below  the threshold.
It is important to remember that the zero stability or zero shift error, is a constant error regardless of flowrate. 



POR QUE MEDIR EN MASA?

>El Volumen varia con la temperatura
>La Masa siempre es la misma
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PORQUE MEDIR EN MASA?

• El volúmen varía con cambios en la temperatura
• La masa es una medida primaria y permanece constante

208 litros a 5 ºC 212.6 litros a 25 ºC

164 kg 164 kg

Alcohol Alcohol
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Consider this:
A drum filled outside in January would hold 4.6 litres less than the same drum filled in July, yet they would weigh exactly the same.
Quoting a British Petroleum report on Mass Measurement on Shared Pipeline Systems: “Total allocation by mass is to be preferred.”
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Porque usar medición másica en plantas ?

• Porque permite controlar mejor las
entradas y salidas de la planta.

• Porque su mayor precisión reduce las
diferencias de inventario y la pérdida de 
producto.

• Porque permiten medir en fase líquida y en 
fase vapor.

• Porque practicamente no requieren
mantenimiento alguno.
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Many other process variables can be determined with the density measurement.  These include:
Volume flowrate
Percent Concentration of acids and bases
Percent Solids of slurries
Brix
Degrees API
and ...
Degrees Baume
Brix is a measure of sugar concentration used in the food products industry.
Degrees API (American Petroleum Institute) and degrees Baume are hydrometer scales and are related to specific gravity.
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APLICACIONES DE MEDIDORES MÁSICOS
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Aplicaciones para plantas de almacenamiento.
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Descarga de Barcos
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•Mide exactamente lo que se le carga al autotanque.
•Mide ambas fases, líquido y vapor.
•Toma en cuenta el retorno de vapor hacia los tanques de almacenado.

MÓDULO PARA CARGA DE AUTOTANQUES
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A major fuel producer in Canada operates a propane and butane production facility.  The plant’s operating costs were too high because of poor inventory controls.
On occasion, propane mixed with butane was accidentally delivered to customers.  The lower heating value of the mixture is unacceptable to the customer.  As a result, the mixture had to be reprocessed at the fuel producer’s expense.
As a solution, the facilities management investigated several options:
A weigh scale system:  Other plant’s reported plus or minus 10 percent errors using scales.  The installation cost is also high at $80,000 to $100,000 Canadian Dollars.
Positive displacement meters were also investigated.  This could only provide a plus or minus 0.2 percent of volume measurement at a cost of $60,000 Canadian dollars.  The cost of maintenance was projected at $5,000 to $7,000 every two years.
The management instead installed a Schlumberger Coriolis Mass Flowmeter with a smart ticket printer.
The printer prints a ticket detailing each delivery accurately.  Product density is also monitored so that product purity is ensured.
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MÓDULO DE LLENADO DE CILINDROS

•Mide exactamente el GLP desde los tanques de almacenado hacia
la plataforma de llenado.













EN AUTOTANQUES DE COMBUSTIBLES Y GLP
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Porque usar másicos en autotanques?

• Medidor másico no tiene componentes mecánicos en movimiento
Menor costo de mantenimiento
Menor tiempo del autotanque parado
Mayor vida útil

-
• Mayor estabilidad de la calibración

• Caudal

• Bi-direccional

Hasta 900 litros/minuto (505 LPG)

Hasta 378 litros/minuto
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Medidores Másicos en Autotanques
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INSTALACIÓN





MUCHAS GRACIAS
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