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The presentation includes.......

« Short presentation of SP and Measurement Technology
« Testing of Class 1 Heat meters

« Key Comparisons on Water

« The need for transfer standards

» Inter Comparisons in the past

» Technical solutions for Transfer Standards

* The roll of EMATEM
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Class 1 Heat meters

« Type examination and verification of heat meters
according to the Measuring Instrument Directive
« (Can we test them?
— Yes!
« Can we prove it?
— Well....
« What do we need to prove?
— Measurement uncertainty of 1/50f 1 % = 0,2 %
— During all flow rates, all temperatures
« What do we need to prove that?

— Transfer standard that are much better than 0,2 %, lets
say 1/5 of 0,2 % = 0,04 %
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Key Comparisons on Water

« Mutual recognition of calibration result around the world

« Calibration of water meters at National Metrology
Institutes

« Claimed uncertainties below +0,1% (0,02 %!!)
« To prove that we need transfer standards with a
reproducibility of 0,01 %
* Planned inter comparison CCM.FF-K1
— pilot laboratory Korea
— DN 100
— 80 and 800 m3/h
— 20°C
— ultrasonic, Coriolis and turbine meters

« Future inter comparisons at other flow rates (and
temperatures)
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The need for transfer standards

We are looking for flow meters to be used as transfer
standards in water that has a reproducibility of

0,01 %

What have we achieved so far?
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Inter Comparisons in the past

« Where have we succeeded?

— Static volume
« Ordinary 5 | glass standard
 All laboratories within 0,01 %
— Kerosene viscositiy 1-2,5 ¢St
» 4” screw meter and 3” turbine meter
 All laboratories within £0,07% (with flow straightener!)
« Corrections for temperature and viscosity
* Representative K-factor
— On-going EUROMET inter comparison on water?
« DN25 inductive meters
« 1-10 m3/h
« 50 °C
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Inter Comparisons in the past

« Where have we failed?

— Water at 20, 50 and 70 °C, DN15-100
« Small, medium and large package
« Turbine meter and inductive meter
« Bearing problems for the turbine meters
« Large time constant for the inductive meter

— Water at 20°C, DN1,5-3
 Inductive meters
« Within £1,5 % at 10-100 I/h
« Within +0,7 % at 30-350 I/h
« Questionable stability of the meters

« Why have we failed?
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Characteristics of a good transfer standard

« Most important; good repeatability

« Good reproducibility

* Good zero stability

* Insensitive to being dry

 Insensitive to mounting

 Insensitive to "small” temperature changes
 Insensitive to "small” flow rate changes
« Small time constant

« Good resolution

* Pulse output

« Sensitive to flow profiles

 Linearity not a problem
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Current technical solutions

« inductive meters
« turbine meters

« Coriolis meters
 Woltman meters
* volumetric meters
« ultrasonic meters

* Which one is the best or has the best potential?
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Inductive meters

Benefits

All sizes

*Weight

*Temperature insensitivity
*Flow rate insensitivity
*Sensitive to flow profiles

Problems

*Repeatability

*Sensitive to being dry

*Sensitive to mounting

*Small test volumes (piston prover)
*‘New meters not stable
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Inductive meter, sensitive to “careful” mounting

Inductive (electro-magnetic) meter DN150, water, 20°C, "careful” mounting
The meter was dismounted and left to dry between the tests.
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Turbine meters

Benefits

*Repeatable

*Fast

*All sizes

*Weight

*Sensitive to flow profiles

Problems

-Bearings
*Temperature sensitivity
*Flow rate sensitivity
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Coriolis meters

Benefits

*Repeatability

*Fast

*Temperature insensitivity
*Flow rate insensitivity

Problems

*Installation

«Zero setting

*No "large” sizes

*Weight

*Temperature differens between liquid
and environment
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Coriolis meter DN 40, water 20°C, Aug and Nov 2002

zero-setting before calibration, uncertainty of test rigg £0,1 %

Error of indication (%) (pulse output)
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Woltmann meters WS

Benefits

«Constructed for water
*Sensitive to flow profiles
*Rather repeatable

*Fast

*Inexpensive

Problems
*Temperature sensitivity
*Flow rate sensitivity
*Weight

*Resolution

*Pulse output
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Woltmann meter WS50, sensitive to temperature

and flow rate at "low” flow rates

Error of indication (%)

Temperature and flow rate sensitivity of the Meinecke meter at 800 I/h

Initial measurements at the reference laboratory
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Screw meters

Benefits

*Repeatability

*Fast

Insensitive to mounting
*Flow rate insensitivity
*Resolution

Problems

*Not constructed for water
*No "large” sizes

*Weight

*Temperature sensitivity
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BCR inter comparison on kerosene, screw meter

Kral DN 100

Result adjusted to common temperature and viscosity
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Inter comparison on kerosene, 20 °Cbhetween
Sweden and Japan, screw meter Kral DN150

No corrections for compressibility
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Ultrasonic meters

Benefits Problems
*Weight -Large time contant
*Flow rate insensitivity Repeatability

*Small test volumes (piston prover)
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The roll of EMATEM

- EMATEM is a recently founded society of Europes leading
National Metrology Institutes in the field of Thermal Energy. It
will persue the following objectives:

« EMATEM as an information desk for measurement of thermal
energy
— Publications
— Measurement capabilities in Europe
« Establishment of internal EMATEM quality standards
— Development of transfer standards
— Evaluation of test procedures
« EMATEM as a European Competence Centre for conformity
assessment procedures

— Preparatory discussions and investigations for the collaboration
of NMI’s and prospective Notified bodies with international
metrology organisations (EUROMET, CEN, OIML, WELMEC)
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The roll of EMATEM

This will be achieved by

» Internet based information systems
 International workshops, seminars, conferences
« Performance of coordinated research activities
« Placement of scientific cooperations

« Concerted agreements regarding test procedures for
heat meters
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