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Contexts

● Normen- und Richtlinienentwicklungen CEN TC 176 - EN 1434 zur

Verminderung von Handelsbarrieren

    Developments in standardization at CEN TC 176 to avoidance trade 

barriers, ongoing by EN 1434

● Motivation EMATEM – TOPICS EMATEM Sommerschulen

 

    Motivation for projects, topics on EMATEM Summer Schools  

● Normative Messgenauigkeitsbestimmung und Messbeständigkeiten

im gesetzlichen Messwesen

    Standardized uncertainty of performance in measurements

and durabilities in legal metrology processes                                                         



*
)

https://ematem.org/wp-content/uploads/2023/05/Programm.pdf

*)

**) abgesagt

**)

*) weiterer Vortrag

F.Adunka: Jahresmessfehler bei Verwendung von 

Wärmezählern in Wohngebäuden

Behavior of annual measurement error with use of heat 

meters in residential buildings 

https://ematem.org/wp-content/uploads/2023/05/Programm.pdf


Harmonized Standards and Normative Documents

EN 1434:2022 

Thermal energy meters 



Items of recent version EN 1434:2022

https://ematem.org/wp-content/uploads/2022/11/01_Rose_gesetzliches_MW.pdf

https://ematem.org/wp-content/uploads/2022/11/01_Rose_gesetzliches_MW.pdf


EN 1434:2022closing date 16.6.2022) 

Steps: 

finished final template-sessions by HAS-consultants, 13.09.2022 document  

no. CEN/TC 176 N 614 -> out for translation into German and French 

(done in July 2022)

https://www.din.de/de/meta/suche/62730!search?query=DIN+EN+1434&submit-btn=Submit

-> Publication in ‘The Official Journal’ to let free as harmonized standard 

according to MID !

https://www.din.de/de/meta/suche/62730!search?query=DIN+EN+1434&submit-btn=Submit


Meeting CEN TC 176 WG 2 on 18.04.2023    document no. N 924, TOP 4

https://single-market-economy.ec.europa.eu/system/files/2021-

10/2014_32_EU%20Measuring%20Instruments_Summary%20list%20of%20harmonis

ed%20standards_Generated%20on%2031.08.2021.pdf

https://single-market-economy.ec.europa.eu/system/files/2021-10/2014_32_EU%20Measuring%20Instruments_Summary%20list%20of%20harmonised%20standards_Generated%20on%2031.08.2021.pdf
https://single-market-economy.ec.europa.eu/system/files/2021-10/2014_32_EU%20Measuring%20Instruments_Summary%20list%20of%20harmonised%20standards_Generated%20on%2031.08.2021.pdf
https://single-market-economy.ec.europa.eu/system/files/2021-10/2014_32_EU%20Measuring%20Instruments_Summary%20list%20of%20harmonised%20standards_Generated%20on%2031.08.2021.pdf


Work Items of WG 2 to further revisions of EN 1434 (2026 subsequent)

- Durability tests for flow sensors with more than 10 years for water and heat 

conveying liquids other than water, to predict durabilities of electric and 

electronic components of energy meters, medium temperatures for more than 

90 °C - covered by product life extension and environmental design, life-time 

testings

- Fast response measuring, to define energy tests for combined meters and 

calculators, adaptive modes

- Sensitive measuring of the inconstant heat-coefficients in field, behaviour of 

water glycol solutions

- Flow profiles in water and water glycol solution networks, e.g. 90 ° bend and 

double bend out of plane, influences on accuracy caused by disturbed profiles,  

field situations, CFD simulations and measurements 

- Usage of conductive pastes in pockets, stability of thermal contacts between 

temperature sensors and pockets, handling



Additional work items for the Working Group 2 in 2023

- New version of CEN/TR 13582 “Installation of thermal energy meters - Guidelines 

for the selection, installation and operation of thermal energy meters”

- Error - listing, to clarify EN 1434:2022 as amendment (quotation of examples): 



Additional work items for the Working Group 2 in 2023

- Error - listing, to clarify EN 1434:2022 as amendment (quotation of examples): 

Part 1, chapter 6.6

The wording reflects only to ‘liquids other than water’ and has to be enlarged

to all heat conveying liquids including the water medium. New wording has to 

be harmonized in sense of part 6, chapter 4.1.1. 

In part 1, chapter 6.6, the sentence “The difference in measuring result 

with and without specified pockets shall be within ½ of the MPE” shall be 

switched to the beginning of this chapter.  

Part 1

Part 6



Additional work items for the Working Group 2 in 2023

- Error - listing, to clarify EN 1434:2022 as amendment (quotation of examples):

Part 4, Annex D Asymmetric swirl generator 
Table D.2 with its columns H and S show wrong numbers of boreholes with their angles.

E.g. for DN 80, the calculation of (H) 8 boreholes times (S) 22 ½ ° is only a half circle (180 °).

In the test description in chapter 7.22 Flow disturbances are prescribed rotations around axis in steps of each 

45 ° resulting in four uniformly distributed testing positions:

➔ With this, in table D.2 the numbers of flanges (H) have to be doubled and the angles (S) have to be 

halved with respect to the top orientation for the first borehole of the orifice plate.

➔ Additional to this, the elaboration under K 6 ‘maschine housing 3.2 µm all over’ surface is not exact 

explained for all sections of the swirl generator, so detailed elaborations are necessary (e.g. for the fans).



Work Item to further revisions of EN 1434

- Durability tests for flow sensors with more than 10 years for water and heat 

conveying liquids other than water, to predict durabilities of electric and 

electronic components of energy meters, medium temperatures for more than 

90 °C - covered by product life extension and environmental design, life-time 

testings

Attention !

Requirements on 

durability under scope of 

legal metrology have to 

be distinguished as  

they are much severer as 

a ‘life-time extension’.

At first an accepted term

(definition) of ‘life-time’ 

has to be created.



https://www.nist.gov/el/applied-economics-

office/manufacturing/circular-

economy/product-longevity

Durability acc.to MID under scope of legal metrology meeting the MPE 

and ‘Product Life Expectancy with Repairability’ 

under aspect of subsequent verifications     -> Examples to state-of-the-art 

of durability of electronics 

in calculators, see recent 

AGFW - studies

(in lesson of S.Baack) 

https://www.nist.gov/el/applied-economics-office/manufacturing/circular-economy/product-longevity
https://www.nist.gov/el/applied-economics-office/manufacturing/circular-economy/product-longevity
https://www.nist.gov/el/applied-economics-office/manufacturing/circular-economy/product-longevity


Work Item to further revisions of EN 1434

- Durability tests for flow sensors with more than 10 years for water and heat 

conveying liquids other than water, to predict durabilities of electric and 

electronic components of energy meters, medium temperatures for more than 

90 °C - covered by product life extension and environmental design, life-time 

testings

CEN TC 176 WG 2



Work Item to further revisions of EN 1434

- Durability tests for flow sensors with more than 10 years for water and heat 

conveying liquids other than water, to predict durabilities of electric and 

electronic components of energy meters, medium temperatures for more than 

90 °C - covered by product life extension and environmental design, life-time 

testings

Development of combined Flow -

Heat Load Change Tests with 

adapted mediums acc.to realistic 

field situations, derived from

‘AGFW FW 510’ (district water  

chemistry) and ‘VDI 2035’  

(domestic water chemistry)

CEN TC 176 WG 2



Work Item to further revisions of EN 1434

- Durability tests for flow sensors with more than 10 years for water and heat 

conveying liquids other than water, to predict durabilities of electric and 

electronic components of energy meters, medium temperatures for more than 

90 °C - covered by product life extension and environmental design, life-time 

testings



Work Item to further revisions of EN 1434

- Durability tests for flow sensors with more than 10 years for water and heat 

conveying liquids other than water, to predict durabilities of electric and 

electronic components of energy meters, medium temperatures for more than 

90 °C - covered by product life extension and environmental design, life-time 
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Work Item to further revisions of EN 1434

- Durability tests for flow sensors with more than 10 years for water and heat 

conveying liquids other than water, to predict durabilities of electric and 

electronic components of energy meters, medium temperatures for more than 

90 °C - covered by product life extension and environmental design, life-time 

testings

https://ematem.org/wp-content/uploads/2023/05/Programm.pdf

https://ematem.org/wp-content/uploads/2023/05/Programm.pdf


Work Items of WG 2 to further revisions of EN 1434 (2026 subsequent)

- Fast response measuring, to define energy tests for combined meters and 

calculators, adaptive modes

Volumetric testregime

acc. to EN 1434-4:2022

https://ematem.org/wp-

content/uploads/2022/11/01_Rose_gesetzliches_MW.pdf

https://ematem.org/wp-content/uploads/2022/11/01_Rose_gesetzliches_MW.pdf
https://ematem.org/wp-content/uploads/2022/11/01_Rose_gesetzliches_MW.pdf


Work Item to further revisions of EN 1434

- Fast response measuring, to define energy tests for combined meters and 

calculators, adaptive modes

https://ematem.org/wp-content/uploads/2023/05/Programm.pdf

https://ematem.org/wp-content/uploads/2023/05/Programm.pdf


Work Item to further revisions of EN 1434

- Fast response measuring, to define energy tests for combined meters and 

calculators, adaptive modes

https://ematem.org/wp-content/uploads/2023/05/Programm.pdf

https://ematem.org/wp-content/uploads/2023/05/Programm.pdf


Work Item to further revisions of EN 1434

- Sensitive measuring of the inconstant heat-coefficients in field, behaviour of 

water glycol solutions

https://ematem.org/wp-content/uploads/2023/05/Programm.pdf

https://ematem.org/wp-content/uploads/2023/05/Programm.pdf


Work Item to further revisions of EN 1434

- Flow profiles in water and water glycol solution networks, e.g. 90 ° bend and 

double bend out of plane, influences on accuracy caused by disturbed profiles,  

field situations, CFD simulations and measurements   

-> established steps in EN 1434-4:2022 for water 

https://ematem.org/wp-content/uploads/2020/02/12-Straka_-Segmental-

orifice-plates-and-their-practical-relevance-on-flow-meter-test-rigs.pdf

https://ematem.org/wp-content/uploads/2020/02/12-Straka_-Segmental-orifice-plates-and-their-practical-relevance-on-flow-meter-test-rigs.pdf
https://ematem.org/wp-content/uploads/2020/02/12-Straka_-Segmental-orifice-plates-and-their-practical-relevance-on-flow-meter-test-rigs.pdf


Laser Profile measurements with LDV, PIV

➔ September 2023: ongoing due to recent 

funding by the German furtherance 

project for technology, science, patents 

and standardization
Richtlinie zur Förderung des Technologie- und 

Wissenstransfers durch Patente, Normung und 

Standardisierung zur wirtschaftlichen Verwertung 

innovativer Ideen von Hochschulen und 

Unternehmen "WIPANO - Wissens- und 

Technologietransfer durch Patente und Normen"



Seite 25 Martin Straka, Dr. Thomas Eichler, AG 7.52 SPIV und CFD an einem Durchmessersprung in DN 15

Ø - step of 12 mm onto 17.5 mm (Diffusor)

• flow has lost behind the step

• dead water area with swirl up to z/d = 1 ... 2 

with cut off profile area

• flow sensors are located outside of the lost area

• upstairs to the flow -> charper profiles

• disturbance are equalized only at:

• 20 diameters in laminar case

• 40 diameters in turbulent case

SPIV measuring area Step 12 mm -> 17.5 mm



26Martin Straka, Thomas Eichler, Thomas Lederer

SPIV  profiles at 1200 l/h with different distances behind the step 

0 D

6,5 D3,5 D

1 D 2 D

3 D



Work Item to further revisions of EN 1434

- Usage of conductive pastes in pockets, stability of thermal contacts between 

temperature sensors and pockets, handling



Work Item to further revisions of EN 1434

- Usage of conductive pastes in pockets, stability of thermal contacts between 

temperature sensors and pockets, handling
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