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Contexts

● Normen- und Richtlinienentwicklungen CEN TC 176 WG 2 - EN 1434 zur

Verminderung von Handelsbarrieren, Organisation

    Developments in standardization at CEN TC 176 WG 2 for avoidance 

of trade barriers, EN 1434 developments, internal structure

● EMATEM e.V. - Projektanstöße, Sommerschulen und Seminare

 

    Motivations on projects, topics on EMATEM Summer Schools, Seminars  

● Normative Messgenauigkeitsbestimmung und Messbeständigkeiten

im gesetzlichen Messwesen

    Standardized uncertainty of performance in measurements and 

durabilities in legal metrology processes                                                         



Harmonized Standards and Normative Documents to the Directive

2014/32/EU of the EUROPEAN PARLIAMENT and the COUNCIL

EN 1434:2022 

Thermal energy meters 



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



Member’s area at CEN/TC 176/WG 2
The several subgroups, to find compromises on further test descriptions in part 4 and 5 of standard      

• SG 1 Durability of flow sensors for more than 10 years, failure mechanism (head Mrs. Wagner)

• SG 2 Sensitive measuring for the constants of heat coefficients for mediums 

other than water (head Mr. Holoch)

• SG 3 Influence of flow profiles on performance of flow sensors in water and 

water glycol circuits (head Mr. Straka)

• SG 4 Conductive pastes for temperature sensor’s pockets (head Mr. Holmsten)

• SG 5 Fast response metering test rig for thermal energy meters and 

subassemblies (head Mr. Baack)

• SG 6 Durability of electronic compounds, product life extension with 

environmental aspects, failure mechanism (head Mr. Bonde)

• SG 7 Revision of CEN/TR 13582 Installation of thermal energy meters - Guidelines for the 

selection, installation and operation of thermal energy meters (head Mr. Holoch, out for final 

handling via WG2, secretary DIN and CEN/TC 176 for publishing in 2024)

• SG 8 Error-listing of EN 1434:2022-edition with observation of associated 

reference standards (cecretary Mr. Schmidt DIN)



Arbeitsabläufe in Arbeitsgruppen und Forschungsvorhaben

Work processes in subgroups and research assignments

- Erhebung und Bewertung von Einflüssen auf Messgenauigkeit und 

Beständigkeit in Anwendungsfeldern thermischer Energiemessgeräte

Inquiry and assessment of influences on performance and durability in 

user fields of thermal energy instruments 

- Prüfung auf Konformität zu den grundlegenden und spezifischen MID-

Anforderungen bzgl. Umgebungs- und mechanischer Klassen

Conformity checks onto essential and specific requirements according 

to MID with its environmental and mechanical classes 

(application classes A, B, C respectively M1 - M3)

- detaillierte Erhebung thermodynamischer und Umgebungsbedingungen

der Sensorik von Durchflusssensoren und Temperaturfühlern im Kontakt zu

Wasser und anderen Wärmeträgerflüssigkeiten

Detailed inquiry on thermodynamics and environmental conditions 

onto flow and temperature sensors with touch to water and other 

heat conveying liquids



- Erhebung mechanischer, thermischer und EMV-Einflüsse auf elektrische

Kontaktierung und Elektronikkomponenten der Rechenwerke und Schnittstellen

Inquiry on influences by mechanic, thermic and EMC burdens onto electric 

contact pads and electronic components of calculators and interfaces

- Bewertung praxisbewährter Testverfahren industriellen Umfelds

Assessment of referred test technologies in industrial sphere  

- Definitionen, Begrifflichkeiten und Konstruktion für Normteile 1 und 2

Definitions, clarification and design to parts 1 and 2 of standard

- Organisation von Ringvergleichen zu Messunsicherheiten der Notified Bodies, 

Konformitätsbewertungsstellen und Labore

Organization of ring comparisons to state of measuring’s uncertainties 

- Entwicklung wirtschaftlicher, beschleunigter und skalierbarer Tests zur

Abschätzung der Messbeständigkeit für Normteil 4

Derivation of economic accelerated durability tests to part 4

- Ableitung von Vorgaben zur Installation und Instandhaltung für Normteil 6

Derivation of requirements for installation and maintenance to part 6



Example to work of SG 1 and SG 6 

Requirements on 

durability under scope of 

legal metrology have to 

be distinguished as  

they are much severer as 

a ‘life-time extension’

First - an accepted  

definition of ‘life-time’ 

has to be created





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/TC176/WG2 document no. 

N 892



Failure mechanisms in TE meters - Electronics 

11

Stress parameter Wear out failure mechanisms (acc. 

models apply)

Effect (Wear out failures) Overstress failure mechanisms 

(acc. models do not apply)

(use outside of specified 

operation conditions)

Temperature Diffusion, Evaporation, Thermal 

ageing (polymers), Relaxation

Bad contacts (+sticking reed contacts), component drift, 

Kirkendall voiding (bond lifting), dry out of electrolytic 

capacitors, “weak” displays (bad segments), “gate sinking” 

and “ohmic contact degradation”, Piezo ceramics 

(transducer), cable degradation/brittle (e.g. PVC, Silicone 

etc.), thermal contact paste degrades

Melting, Freezing, Boiling, Explosion, 

Tg transition (of polymers)

Humidity Sorption (Adsorption/Absorption), 

Corrosion, Hydrolysis), 

PCB tracks corrode, breaking vias, bad contact,  component 

short circuit, plastic soaking with humidity and expanding, 

thermal contact paste degrades, cable degradation/brittle 

(e.g. PVC, Silicone etc.), 

Condensation

Vibration High Cycle Fatigue (HCF) Broken vias, broken solder joints, broken components (e.g. 

capacitors),

M1, M2 and M3, “overstress” or 

specs.?

Thermal cycling Low Cycle Fatigue (LCF) Broken vias, broken solder joints, broken components, 

delamination withing transducer, bad contacts, 

xxxx

Voltage TDDB (Time Dependent Dielectrical 

Breakdown)

Relevant? EOS (Electrical Overstress), 

Electrostatic discharge

Current Electromigration Relevant? EOS (Electrical Overstress),

Others Creep, Wear, Ultra Low Cycle 

Fatigue, Rats, Water (flooding)

Buttons wear, bearing of mech. meter (covered in other 

group), self-cutting screws in housing (design related),

Impact,

Combined Fretting corrosion, Migration, 

Corrosion, TDDB, Electromigration

Relevant?

UV light Photo chemical degradation, Degradation of housing/cables, ONLY RELEVANT FOR 

OUTDOOR USE!





Example to work of SG 2

- 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


Ringvergleich - Messgenauigkeit kalorimetrischer Größen

Ring comparison on calorimetric figures, measuring uncertainty



Example for work of SG 4

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

temperature sensors and pockets, handling





Examples for work of SG 8

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



- 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).

to be changed by 

CEN/TC176/WG2 

document no. 

N 948 







Example for work of SG 3

- 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 only 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
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