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Chapter describing:

- Introduction, question of cooling applicttion for thermal energy meters,
selected meters for testing

- Hydraulic circuit, equipment for measurement

- Results, presentation of measured values for particular types of meters

- Conclusion, discussion of the results
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1. Introduction
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Motiyation:

Cooling systéms cer‘iificatioh

Staridards:

Directive 2014/32/E

...... EN14342022

Cooling?

and siandardization;

U (MID), Annex MI-004 c T
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Monopropylene glyco

- glycol concentrations in water were chosen as follows (0, 10, 30 50)wt %, WhICh
were correspondlng to freezmg pomts of (0 -3 14 34) °C

Selected flow meters
Slngle—Jet dry dial flow meter (Hate meter)

Multl-jet wet dial flow meter (water meter)
UItrasonlc flow (water meter) P\ ¢

Electromagnetlc flow meter 2
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2. Hydraulic circuit
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H}[draUIiCCirCUit: ....... ......... 444444444 ......... ......... ......... ......... ......... ......... ........

Externat cooling

P - pressure sensor 1 - electromagrietic flow meter

T - temperature sensor 2 = single-jet flow meter

} i 3 - multi-jet flowmeter ... 0 ... ...
4 - ultrasonic flow meter -

Et. - reference mass flow meter

Mass flow meter MM CMFO050 / 5700R, =~
" Flow rates: (500, 1000, 1500) L/h, 5 repeating.
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3. Results
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Slnglejetflowmeter

Single-jeté flow rineter
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Error / %

-0,75

3 omom ise am e
Flow rate / m?*/h :

—a— Watet ——e—10%Glycol: ~——e—30% Glycol: =——e—50 % Glycol
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!
1O b b b et

—t Water mmgm=10%GlyOl o230 %GlycOl =g==50% Glycol

Multijet flowmeter  © oo

025 050 075 : 1,00 @ 125 : 15 @ 175 : : : : :
. Flowrate/m*h] 5 5 5 5 5 5 5
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. Electromagnetic flowmeter.... ... ...
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Flou\.f rate / rh3/h

e WatEr © wmgem 10 % Gly0l st 30 % Gly Ol s 50 % Glycol

©0,25 0,50 075 : 100 : 125 : 150 1,75
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- wh.% of monopropylenglycol [%] =

0 200 400 600 800 51000 IIZDD
- Conductivity of liquid [uS/cm]

R R R I i WU A
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Measured results comparlson testlng water glycol and retestmg at
metrologlcal testbench JU STUR .........................................................................................

—e—Voda | : +Voda 10°C- Justur I

—.- 10% GNli(Ok.l —'—qua 20°C- :Justur ]
—e=30%Glko . '—e—Voda 30°C-Justur Il |

—e—50 % Glykolu . —e=Voda 50 °C-Justur Il
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4. Conclusion
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Conclusion:

Sigle-jet, muItl-Jet and electromagnetlc flow sensor (errors and uncertalntles are in approx
range 0.1 % up to 1,6 %), below MPE limits according to the standard: : :
EN 1434- 1 :2022 for thermal energy meters.and the standard... ... SO SO
EN ISO 4064- 1 2017 (2024) for water meters ' 3 3 3

Companng error curves of ﬂow sensors for water W|th results for all water—glycol
mixtures, a S|gn|ficant error Ilmlt is fulﬂled (1 % decllnatlon)
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b) :
__UItrasonlc flow meter E : : . : _
- with increasing wt. % of glycol erTors over MPE meter measure Iess than real.
-* results out of MPE : : . _
- meter was not damaged dunng testlng

Thi6 eaS0S Can b & follows 11+ i e
- _leferent speed of sound for water and glycol mlxtures

- Different viscosity for water and glycol mixtures.
-. Different flow proflle for water and: glycol mixtures (Reynolds number effect)

— Tested uItrasonlc ﬂow meter was adjusted for water measurement only

"Meter adjustment was: dlscussed W|th manufacturer - cont" rmed unlque adjustment for:
dnnkable water _
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