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Establishing the International Acceptability

3. As today’s market places expand from local and

of national to global and international, measurements need
Flow Measurements to acceptable internationally; this can be achieved, via:
Key Comparison Data Base
G.E. Mattingly (produced by the “MRA”, see: www.bipm.fr)
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and i
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Establishing the International Acceptability The MRA (Mutual Recognition Arrangement):
of | National Metrology Institutes (NMIs)
- = Key National Calibration and Measurement
Fluid Quantity and Flow Rate Measurements Comparisons KC) /- Meaeomint e s
R Working Groups (WGs) of the Regional Metrology Organizations (RMOs)
Outllne: CIPM Consultative Committees (CCs) review C%le
1. Background KC Results J_ Reviewed CMCs
. N Joint Committee of the RMOs
& .
2. The CIPM-“MRA”-the Mutual Recognition Arrangement | Consultative Committees | \éf and the BIPM (JCRB)
3. The CIPM Working Group for Fluid Flow (WGFF) ‘“«»"““\ Approved
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4. WGFF Plans Results l CMCs
5. WGFF Progress MRA Appendix B MRA Appendix C
6. Conclusions

Comparability of NMIs
(Key Comparison Data Base-available on Internet)

MRA Signatories (50):
Background:
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Regional Metrology Organizations (RMOs):

s

EUROMET

MENAMET

SADCMET

cooMET

Russia, Ukraine,  Belarus , Kazakstan
Usbeldstan  Turkmenistan, e al.

R L)
WGFF Responsibilities
Initiatin, Assistin Assistin
Measurand g 8 8
Country Country Country
Water Flow Korea UK Mexico
Hydrocarbon Liquid Flow UK Japan Us
Air Speed Japan Brazil Netherlands
Volume Mexico Australia Sweden
Gas Flow ( High P) _ Germany and Us Korea
The Netherlands
Gas Flow (Low P) us UK Korea

CIPM Consultative Committees (CCs):

—

. CCEM-Electricity and Magnetism
. CCL-Length

. CCPR-Photometry and Radiation
. CCQM-Amount of Substance

. CCRI-Ionizing Radiation

. CCT-Thermometry

o L O N Ut A W N

. CCTF-Time and Frequency
10. CCU-Units

. CCM-Mass and Related Quantities <

/-

-

. CCAUV-Acoustics, Ultrasound, and Vibration

Working Groups:

1. Density

2. Mass

3. Force (WGF)
4.
5
6
7

Pressure

. Avogadro’s Const.
. Hardness

. Fluid Flow (WGFF)

a. Water Flow

b. Hydrocarb. Liq. Flow
¢. Air Speed

d. Liquid Volume

e. Hi-Press Gas Flow

f. Lo-Press Gas Flow

FLOW #1 ] LAB’s FLOW
E MIR MR [ DETERMINATION
JR— 2 1 L. — SYSTEM
LAB’s FLOW &
PROFILE To “MUT"
] RATIO |4
COUNTER COUNTER
TEST CONFIGURATION 11" \
FLOW #1 1 - LAB’s FLOW
E MR L DETERMINATION
—— T T SYSTEM
LAB’s FLOW SFC 1
TLE T ; I
PROFILE To “MUT”
RATIO |-
"
i
COUNTER I [ counter
i

WGFF Plans-Tandem Meter KC Testing Procedures:

TEST CONFIGURATION I

FOR PULSE-OUTPUT TYPE METERS
UPSTREAM DOWNSTREAM
DATA DATA
Sketch of Key Comparison Testing to Completely Assess Flow Lab Capabilities
for Calibrating Meters Under Test (MUT)

NMIs Participating

Measurand
Water Flow
Hydr. Carb. Ligq.
Air Speed
Volume
Gas Flow (Hi P)
Gas Flow (Lo P)
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Youden Graphical Analysis of Variance:
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Note:The Expanded uncertainty error bars for each lab are omitted for graphical clarity.

The median lines are drawn for “equal

lly weighted” labs.
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WGFF Plans-Youden Graphical Analysis of Variance:

A Specific Meter A
7 N
Y N,
Mtr #1 Position:“Upstream” F 7 \H
Rslt B I
B A C
y !
¥-
T
= L D
— 0.00x% 2
= O R
B K Specific Flow Rate
| (Reynolds No.)
= —’I I‘- 0.00x%
N A A S

Mtr #2 Rslt

Note: The Expanded uncertainty error bars for each lab are omitted for graphical clarity.

The median lines are drawn for “equally weighted” labs.

Current WGFF-KC Test Status

Initiating | Test Pipe Dia® Fluid & Transfer
Measurand Countriegs orScaleSize | Flow Rate | Standard &
(mm) Status
Water i ine 2
Water Flow Korea 100 e» Tcstmg ’1:urhmc and
<300 mihr| Coriolis Meters
Kerosine Testing of Turbine
Hydrocarbon e T
L’iquid Flow UK 150 45-120 m¥/py “"“‘ Spindle Type
Air Speed Japan Wind Tunnels Air ]ei'lnlr'(;;g)ellerr?;?:&w'
175x175 mm2 2-20 m/s Thermal
Ancmometers (2)
N 50 & 100 ml & Multi-Lab Repro-
Volume Mexico 20 L Measures Water ducibility Done for 201
Gas Flow Germany and 150 Gas Testing of Turbine
(High P > 4bar)| The Netherland - <1000 m Jhr| Meters Planned
Gas Flow Us 25 Gas Tanden € ical
(Low P < 4bar) ) 7-50 m¥hr Nozzles Planned

Proposed CIPM-Key Comparison Testing

Initial Phase: Initiating Lab produces, tests, and, with WGFF
approvals, clones the original transfer standard.
Clones tested. KC proposed to CCM.

CIPM-KC Test Phase: Pilot | @], Pivots }. 1, and 3 NMls [O] conduct CIPM-
KC tests using original and cloned transfer standards; Pilot analyses data and

reports results

7’
Z-—p ‘ CIPM-KC test results using original & cloned transfer standards ‘

RMO-KC Phase: Pilot and Pivot Labs (3 Pilots)conduct RMO Comparisons in
parallel; data analysed and rer[te  to orytlmlze the Comparability of all
participating NMIs.

KRISS Progress on Water Flow KC

Flow Characteristics of EH PM
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Reynolds No

Flow Characteristics of Turbine meter 2

Strouhal No

Reynolds No

WGFF Plans to Minimize KC Transfer Standards Reproducibility:

Transfer Standard

Laptop Computer
(specs flows, monitors, recds etc.)

Interface

Timing|
Signal

L AURM Valve(s)
¥

Normal Lab Pipe Flow Profile

2T = Redundant (Different?) Temperature Sensors
2P, = Redundant (Different?) Pressure Sensors
AUFM = Advanced Ultrasonic Flow Meter

Reproducibility of Transfer Standard (%):

CENAM Progress on Volume KC

Key Comparison Volume at 20 1
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NMIJ Progress on Air Speed KC .
Conclusions:

1. Goals of MRA and WGFF are realistic,
2. WGFF organization and plans can achieve

metrological requirements for KCs,

3. WGFF strategies should achieve objectives within

temporal guidelines,

: g:ggzﬁg;c 4. KC Database should eliminate “measurement-based

=~ Thermal barriers” to international trade, and

5. Subsequent tests can expand conditions and

-1.0 (; E;O 1'00 150 database, as needed.

Test period (Days)
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