










Here's what's NEW in the TR-K 8

https://oar.ptb.de/files/download/681c517653218de84f08e66a
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Factors Affecting a Pocket

• There are various factors that influences the heat conduction error in pockets

• Some factors have a major impact, while others have a lesser one
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The principle used so far: artificial worst-case scenario

It is not economically feasible to 
construct and measure individual 
test specimens for each of the 56 
tolerated pockets.

That is why, at that time, in collaboration 
with the PTB, reference boundary samples 
were defined for testing symmetrical 
installation. These are available in two 
different hexagon heights

56 tolerated pockets on the “Tolerance List”



In the meantime, subgroups 
have also been formed
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The new idea: 
“Real Case” instead of “Artificial” Worst Case
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Stop creating a 
pockets that 

doesn't actually 
exist

An existing tolerated pocket 
from the list is selected as 

the worst-case pocket
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How do we find the “worst real-world” tolerated pocket?
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Calculation Criteria

Parameter Effect on Measurement Error Rating Idea
Influence Ranking 

(1 high | 4 low)

Inner diameter (di)
Larger → more material → poorer heat transfer to 
the sensor → worse

The bigger it is, the worse it is 2

Installation length (l) Shorter → Faster Heat Conduction The shorter it is, the worse it is 1

Wall thickness
Thicker wall → more material → higher heat 
conduction

The bigger it is, the worse it is 3

Volume of the head Larger head → more cooling surface → worse The bigger it is, the worse it is 4

Formula for Calculation

=WENN(UND(ISTZAHL(C4);ISTZAHL(D4);ISTZAHL(E4);ISTZAHL(F4));(55-D4)*10 + C4*8 + F4*0,1 + E4*100;NV())

Weightings that can be adjusted based on experience:

Influencing factor Weighted by … Value for formula Why?

di (column C) ×8 positive 8 Strong Influence

Length (column D) ×10 negative 10 Strongest Influence

Volume of the head (column F) ×0,1 positive 0,1 Secondary influence

Wall thickness (column E) ×100 positive 100 Moderate influence
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Selection of tolerated pockets for an initial comparison

Boundary 
Sample for

Group 2

Tolerated 
Pocket

TH004
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Comparison: “Real Case” vs. “Artificial” Worst Case
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Conclusion & Open Questions for Experts

Result Meaning Next Step
Real-case pockets exhibit a 
lower heat conduction error 
than artificial boundary 
samples, which, however, was 
to be expected.

A real-case approach could 
allow for a more practical 
assessment.

Evaluation criteria must be 
validated. Discussion in the 
Working Group “AK 
Tauchhülse”, potential 
approval by the PTB, and, in 
the future, a research project 
involving FEM simulation of 
the tolerated pockets.

Open Question
Can the real-case approach establish itself as a standardizable valuation 
method in the future?
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It's not just the probe or
pocket that matters - the 
installation conditions also 
affect the measurement result.
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Installation-related measurement deviations in temperature
measurement – general information

calibration of the temperature sensor VS measurement at the installation site
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Installation-related measurement deviations in temperature 
measurement – influence of thermal insulation

influence of thermal insulation at the installation site

TH004 in min.-
& max.-gap
dimension
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Installation-related measurement deviations in temperature 
measurement – influence of thermal insulation
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Installation-related measurement deviations in temperature 
measurement – influence of thermal insulation
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Installation-related measurement deviations in temperature 
measurement – influence of thermal insulation
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Installation-related measurement deviations in temperature 
measurement – influence of thermal insulation – conclusion 

The effect of the insulation is significant.

This results in an effect on the 
asymmetry error, particularly in the 

“critical area”.
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Comparison: “Real Case” vs. “Artificial” Worst Case
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Comparison: “Real Case” vs. “Artificial” Worst Case
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We look

forward to

your questions!

Daniel Bott
Global Industry Manager Metering

+49 661 6003 9303
Daniel.Bott@jumo.net

Andreas Klewer
Global Development Mechanics

+49 661 6003 9375
Andreas.Klewer@jumo.net



https://youtu.be/tzJToAUoh0Y
https://youtu.be/fxyC42lfgQI?si=Y_GxeMmIf6iY4YdH
https://youtu.be/16AoI9_XelM
https://youtu.be/xBcXbMR-1LQ?si=vs-eTO6L_f90yHwG
https://youtu.be/fxyC42lfgQI?si=Y_GxeMmIf6iY4YdH
https://youtu.be/xBcXbMR-1LQ?si=vs-eTO6L_f90yHwG
https://youtu.be/g8MNG6_9NZM?si=Kvhl5fYkSQXe9Xen
https://youtu.be/g8MNG6_9NZM?si=Kvhl5fYkSQXe9Xen
https://youtu.be/g8MNG6_9NZM?si=Kvhl5fYkSQXe9Xen
https://jmo.to/videos-metering
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