Pre-tests for durability concerning abrasion
and deposition in flow meters

Vorversuche zur Messbestandigkeit hinsichtlich
Abrasion und Ablagerungen in
Durchflussmessgeraten
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EN 1434-1:2022

3.24
durability

characteristic of a measuring instrument to keep the metrological characteristics over time (e.g. to fulfil
the double of MPE), provided that it is properly installed, maintained and used within the permissible

environmental conditions
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Every year more than 1 Mio. thermal
energy meters are being replaced only in
Germany
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Motivation

= Thermal energy meters can be designed for a long durability

= We need a method to test this durability during type approval within
reasonable time

-~ Task for CEN TC176 Subgroup 1

- Design a highly accelerated durability test for flow sensors with a
test duration <= 3 months to classify in combination with duration of
use

- U. Wagner (AGFW), A. Bossen (Sontex), C. Bombis (Kamstrup), U. Eff (Diehl), W. Klassen (Sensus),

H. Spoor, J. Rose, J. Wien (Minol), M. Skogstrom (One Nordic), D. Bott (Jumo), S. Baack(PTB), P.
Holoch (Belimo)
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Test Desig
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Aging Mechanisms

= Consideration for mechanical
meters, mag meters and ultrasonic
meters

= Conclusion
-~ Focus on abrasion and deposition
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I
Test Setup

= Use existing test rig from Belimo
= Variation factors

= Duration

= Water quality and particles

= Temperature

= Flow velocity

= Conclusion
- Higher temperatures increase effects (>80°C)
> Use magnetite particles only, quartz sand is too harsh
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Devices Under Test

* One mechanical meter
* One fluidic oscillation meter
 Two ultrasonic flow meters

 All meters have been calibrated before the test

« All meters have been sent back to manufacturer after accelerated aging for
careful flushing, re-testing and analysis
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Test Proceeding

1. Particle deposition — run meters at gi for 1 month - new meters
= 1 kg/m3 magnetite + 1 kg/m3 mineral dust (quartz sand)
= 60°C

= Tap water with pH 8.8
= Stirrer activated manually
2. Abrasion - run meters at qp for 3 months 2 new meters
= Same water as above
= Stirrer activated automatically 10 minutes per 6h
Particle deposition — run meters at gi for 1 month - new meters
= 1 kg/m3 magnetite + 1 kg/m3 mineral dust (quartz sand)
= 80°C
= Tap water, citric acid added after 3 weeks to lower pH to 8.2
= Stirrer activated automatically 10 minutes per 6h
4. Abrasion — run meters at qp for 3 months 2 new meters
= Same water as above
= Stirrer activated automatically 10 minutes per 6h
Particle deposition — run meters at gi for 1 month - meters from step 3
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Monitoring during Test

* 1-2times per week
« Check temperature from display
« Check actual flow from display
« Check pH, salinity and turbidity
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Preliminary Its
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Optical Inspection before Re-Testing

DIEHL Laboratory test 25500 V00| C1|060

Metering

2/5

Photos before rinsing / Fotos vor dem Spaien Photo rinsing / Foto Spiilen

Photos after rinsing / Fotos nach dem Spiilen
no sediments in cup / keine Ablagerungen im Becher

Photos after test / Fotos nach dem Priifen
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Flushing the Meters
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Re-Testing after Deposition Test 1
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Re-Testing after Abrasion Test 1
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Optical Inspection after Test
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Optical Inspection Mechanical Meter

Abrasion test shows extreme
wear on mechanical meter —
conditions seem way harder

than real world usage Test results e :
after 3 months "~
R i

These tests included
quartz sand

Quartz sand will not be
used in future tests

Real-life results
after 11 years
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11
years

17
years

j 74
years

18
years
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Real-life results after 10+ years

Comparison with real Life

Test results after 3 months

Magnetite layers similar to real-life use
over years have been created
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Conclusio
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Conclusion

We see it feasible to design a Highly Accelerated Lifetime Test
for components that are exposed to the fluid with a test
duration <=3 months that represents long field exposure

= We were able to create similar effects as in real world use

= high temperatures (>=80°C) and high flows (gp) create more
severe aging and depositions

= But we are not yet satisfied
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Outlook

= Fine-tune the test parameters duration and water
quality/particles
= Next: Abrasion tests without mineral dust

= Possibly create more test rigs to gain experience faster
= More samples
= More parameter variations

= Create a draft test description for EN1434-4
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