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NecessaryNecessary forfor an an supplementarysupplementary comparisoncomparison to to projectproject 699699

(1) In Project 699 the flow range 1.000 L/h ≤ Q ≤ 10.000 L/h is analyzed

¾¾ PracticallyPractically: : thethe flowflow rangerange < 100 L/h < 100 L/h isis also also importantimportant ((heatheat energyenergy))

¾¾ As a As a mastermaster metermeter therethere areare onlyonly fewfew typestypes areare availableavailable
((electromagneticelectromagnetic metersmeters, , ultrasonicultrasonic, , CoriolisCoriolis ...)...)

(2)(2) WeWe trytry to to useuse an an electromagneticelectromagnetic metermeter DN 4 DN 4 forfor an an intercomparisonintercomparison
AustriaAustria SloveniaSlovenia

¾¾ TheThe resultsresults areare unsatisfactoryunsatisfactory ((seesee diagramdiagram))

¾¾ WeWe look look forfor a a betterbetter measuringmeasuring typetype in in thethe followingfollowing flowflow rangerange forfor waterwater:         :         
6 L/h ≤ Q ≤ 100 L/h
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ProposalProposal forfor a bilateral a bilateral comparisoncomparison at at smallsmall flowflow ratesrates
PROPOSED 

EUROMET PROJECT 

1. Ref. No: 821 
(please leave blank) 

2. Subject Field: Flow measurement/water 

3. Type of collaboration: Bilateral comparison of an electromagnetic flow
meter 
4A: Partners: BEV, MIRS (JP Energetika Ljubljana) 
 (institutions)  

4B: CEC funded 
  

5. Participating countries: AT, SI 
   
6. Title:   Bilateral comparison of the test rigs of BEV and JP Energetika

Ljubljana (representative laboratory for water flow measurements
in Slovenia)

7. Description:  
 
 
An electromagnetic flow meter will be tested under the following conditions in BEV and 
JP Energetika Ljubljana: 
 

¾ small flow rates: 50 L/h, 25 L/h, 10 l/h  
¾ temperature of the water: (50 ± 1) °C 
¾ pressure at the outlet of the meter: 0,6 bar 
¾ number of repeated measurements: 10 times 
TTeesstteedd  vvoolluummee  aatt  aallll  ffllooww  rraatteess::  1100  LL,,  55  LL,,  33  LL  

 
The measurements procedures are planned for the period: November/December
2004. 

8. Additional remarks:  
This is an additional test to project No 699. Like in project No 699, the test rigs are
compared by electromagnetic flow meters but now the flow rates are lower, because at
lower flow rates normally higher discrepancies are assumed to be found than at higher
flow rates.  
Moreover, the participants dispose of only 1 single meter of that size. 
9. Proposer’s name: Prof. Dr. Franz Adunka 
 Address: Bundesamt für Eich- und Vermessungswesen (BEV) 
  A-1163 Vienna, Arltgasse 35 
   
 Telephone : + 43-1-49110-537  Fax: +43-1-49 20 875-5371  
 e-mail: F.Adunka@metrologie.at  

10. Proposer’s signature: 
 

11. Date: 
November 4th,  2004 

12. Proposed starting
date: 

now
 

The colleagues from Slovenia
flow group
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ResultsResults -- 11

instrument: MID, Krohne, IFS 5000 1 DPS
puls rate 7200/L

Nr.: 541 001/1990/52 t  = 50 °C +/- 1°C
Q V time Q mean s1s  N sm      d Q mean s1s

L/h L s D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 L/h % %  % % L/h % %
50 10 720 -0,14 -0,13 -0,19 -0,27 -0,17 -0,12 -0,12 50 -0,16 0,054 7 0,020 0,15 50 -0,17 0,02
50 5 360 -0,27 -0,31 -0,03 -0,27 -0,32 -0,11 -0,07 50 -0,20 0,122 7 0,046 0,29 25 1,30 0,24
50 3 216 -0,39 -0,34 -0,25 -0,21 -0,04 0,05 0,05 50 -0,16 0,182 7 0,069 0,44 10 2,24 0,37
25 10 1440 0,62 1,60 1,28 1,25 0,93 1,33 0,50 25 1,07 0,402 7 0,152 1,10
25 5 720 2,06 0,82 1,70 0,55 1,66 0,97 25 1,29 0,595 6 0,243 1,51
25 3 432 0,60 2,59 0,73 2,96 2,08 0,30 25 1,54 1,139 6 0,465 2,66
10 10 3600 2,85 1,73 1,86 2,16 2,17 1,34 10 2,02 0,511 6 0,208 1,51
10 5 1800 1,89 5,17 2,40 2,80 2,38 1,36 10 2,67 1,323 6 0,540 3,81
10 3 1080 1,72 1,37 1,79 1,85 2,67 2,77 10 2,03 0,563 6 0,230 1,40

t    °C 48,0 48,1 48,1 48,1 48,1 48,1 0,000 5 0,000 0,10
Date: 2.11 2.11 2.11 3.11 3.11 3.11 3.11

instrument: MID, Krohne, IFS 5000 1 DPS

puls rate 7200/L

Nr.: 541 001/1990/52 t  = 50 °C +/- 1°C
Q V time Q mean s1s  N sm      d Q mean s1s ∆FJPE-BEV sJPE-BEV

L/h L s D1 D2 D3 D4 D5 D6 D7 D8 D9 D10 L/h % %  % % L/h % % % %
50 10 720 0,45 0,35 0,36 0,35 0,38 0,41 0,39 0,45 0,42 0,43 50 0,40 0,039 10 0,012 0,10 50 0,55 0,03 0,72 0,03
50 5 360 0,57 0,44 0,38 0,31 0,32 0,34 0,24 0,35 0,30 0,35 50 0,36 0,090 10 0,029 0,33 25 2,19 0,04 0,88 0,24
50 3 216 0,94 0,94 0,90 1,01 0,91 0,84 0,88 0,93 0,77 0,78 50 0,89 0,075 10 0,024 0,24 10 4,76 0,11 2,52 0,39
25 10 1440 1,39 1,37 1,71 1,74 1,72 1,89 2,00 2,06 1,94 2,00 25 1,78 0,246 10 0,078 0,69
25 5 720 1,66 2,05 2,10 2,12 2,10 2,21 2,30 2,11 2,27 2,40 25 2,13 0,199 10 0,063 0,74
25 3 432 2,05 2,45 2,57 2,45 2,60 2,72 2,77 2,82 3,02 2,96 25 2,64 0,285 10 0,090 0,97
10 10 3600 2,91 3,73 4,00 4,19 4,46 4,69 4,97 5,32 5,25 5,47 10 4,50 0,810 10 0,256 2,56
10 5 1800 3,84 4,24 3,82 4,60 4,83 4,30 5,20 4,65 4,92 5,76 10 4,62 0,602 10 0,190 1,94
10 3 1080 4,52 4,23 4,84 4,48 5,30 5,75 5,03 5,52 6,38 5,69 10 5,17 0,677 10 0,214 2,15

t    °C 49,1 48,7 48,6 48,6 47,8 47,8 47,6 47,5 47,9 47,9 48,2 0,461 10 0,146 1,60
Date: 2.12 2.12 2.12 3.12 3.12 3.12 3.12 3.12 4.12 4.12

Intercomparison JPE (Ljubljana) - BEV (Vienna)
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ResultsResults -- 22
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Drift of Drift of thethe mastermaster at 50 L/h and different at 50 L/h and different volumesvolumes
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Drift of Drift of thethe mastermaster at  25 L/h and different at  25 L/h and different volumesvolumes
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Drift of Drift of thethe mastermaster at  10 L/h and different at  10 L/h and different volumesvolumes
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NextNext stepssteps

We will test otherother measuringmeasuring principlesprinciples for this
comparison

¾¾ screwscrew metermeter byby KRAL (KRAL (manufacturermanufacturer) ) –– in in petrolpetrol
therethere areare best best experiencesexperiences withwith thisthis typetype. . WeWe test test 
a a metermeter OMX 20 (DN 20)OMX 20 (DN 20) .... .... seesee diagramdiagram. In . In waterwater: : 
measurementmeasurement rangerange 1 : 7 1 : 7 -- 10, 10, petrolpetrol: 1 : 15: 1 : 15

¾¾ in in futurefuture wewe will will trytry to to comparecompare withwith a a corioliscoriolis
mastermaster metermeter
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typicaltypical errorerror curvecurve of a of a srewsrew metermeter (KRAL), (KRAL), mediummedium: : waterwater
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Nr:137.024 , K * = 1288 Imp/L
test with water

time arrow

measurement range 1 : 10 (max)
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NextNext stepstep

¾¾ comparisoncomparison withwith a KRAL, DN 13a KRAL, DN 13

¾¾ comparisoncomparison withwith a a corioliscoriolis
mastermaster metermeter


