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Around the meter lifecycle
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Manufacturing



What we are good at
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Complete range of electromagnetic flowmeters from 

DN3 to DN3000, up to 250 bar and 180°C, including 

insertion solutions for large pipelines and cost-effective 

solutions.

Ultrasonic flow and thermal energy meters, available in 

full-bore and clamp-on versions for flexible and non-

invasive installation.

Thermal energy calculators and meters, also with 

integrated control valve to measure, manage and 

optimize energy performance.

Data loggers and integration software enabling 

monitoring, analysis and smart decision-making in water 

and district heating/cooling networks.



UNI CEI EN ISO/IEC 17025 Laboratory
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The calibration laboratory consists of plants and devices for the calibration of 
measuring instruments for the following physical quantities:
• Volume (totalized)
• Volume flow
• Mass (totalized)
• Mass flow 
• Thermal Energy



UNI CEI EN ISO/IEC 17025 Laboratory
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From end of 2025 LIBRA Laboratory has been accredited also for Thermal 
Energy quantity.
• Q: 0,015 m³/h – 1000 m³/h
• Line 1-6 
• Fluid: Water
• Methods: 

o Gravimetric (PS) calibration for flow sensor
o Comparison with sample thermostatic bath
o Accredited software for calculation



UNI CEI EN ISO/IEC 17020 – On site inspection body
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On site Subsequent Verification for:
• Water Meter  (MI-001)
• Thermal Energy Meter  (MI-004)

 D.M. 93/2017
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ISOIL Industria SpA

Thermal Energy demand in Italy 

The ΔΘ between North/Sout



Italy – the ΔΘ between North/South
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North: Tmin -5°C  / Tmax +35°C
Heating operation: Oct. … Apr.

South: Tmin 8°C  / Tmax +40°C
Heating operation: Dec. … Mar.



Italy – the ΔΘ between North/South
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Cooling Degree Days Italian mapDistrict Heating national distribution
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Italy – the ΔΘ between North/South

Custody transfer applications

Glycol & additives use

Bivalent HVAC systems
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ISOIL Industria SpA

Experimental analysis on influence of Glycol 

on Thermal Energy Meter Accuracy.
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The thermal energy meters:
✓ Measuring principle: Mechanical, Ultrasonic and Magnetic
✓ Accuracy:  class 2 (Commercial meters)

✓ Fluid: Water (not designed/adjusted for glycole!)
✓ Flow-rate range: qs=3,0m3/h qp=1,5m3/h qp/qi=25
✓ Temperature: min=3K, min=0°C, max=100°C

Mode Liquid 
temp. (o)

Temperature 
diff. ()

Test flow rate
(q)

Heating 50°C

3K
Low (0,12 m3/h)

High (3,0 m3/h)

40K
Low (0,12 m3/h)

High (3,0 m3/h)

Cooling 15°C

3K
Low (0,12 m3/h)

High (3,0 m3/h)

10K
Low (0,12 m3/h)

High (3,0 m3/h)

The Thermal Energy Meters 

T (°C)

ρ

(kg m-3)

Cp

(J kg-1 K-1)

WT
WT/PG 
25.4%

WT/PG 
39.3%

WT
WT/PG 
25.4%

WT/PG 
39.3%

5 998.55 1024.30 1039.06 4.2491 4.1124 3.8230
10 998.30 1022.80 1036.67 4.2447 4.1299 3.8560
15 997.65 1021.10 1034.13 4.2409 4.1439 3.8836
20 996.82 1019.21 1031.44 4.2374 4.1548 3.9064
25 995.70 1017.13 1028.60 4.2340 4.1627 3.9250
30 994.28 1014.85 1025.61 4.2303 4.1677 3.9398
35 992.73 1012.37 1022.47 4.2263 4.1702 3.9516
40 990.86 1009.70 1019.18 4.2216 4.1704 3.9607
50 986.37 1003.78 1012.15 4.2069 4.1587 3.9637

The test program 

Equation model and coefficient correction

𝑘𝑤−𝑃𝐺% 𝑐𝑝, 𝜌
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Essen-Germany
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Gravimetric method 
standing start/stop

Scale

scale

Flow sensor
Flow sensor

Calibration 

Bath
Thermo

regulator

Unità di calcolo
Calculator

TEM
(meter under test)
𝑄𝑇𝐸𝑀 = 𝑘 𝑐𝑝𝑊, 𝜌𝑊 ∆𝜃 𝑉

LAB
(reference)

𝑄𝑟𝑒𝑓,𝑊 = 𝑘 𝑐𝑝𝑊, 𝜌𝑊 ∆𝜃 𝑉

thermal coefficient
correction

𝑄𝑟𝑒𝑓,𝑤−𝑃𝐺% = 𝑄𝑟𝑒𝑓,𝑤
𝑘𝑤−𝑃𝐺% 𝑐𝑝, 𝜌

𝑘𝑤 𝑐𝑝, 𝜌

𝐸𝑇𝐸𝑀,% =
𝑄𝑇𝐸𝑀 − 𝑄𝑟𝑒𝑓,𝑤−𝑃𝐺%

𝑄𝑟𝑒𝑓,𝑤−𝑃𝐺%
× 100

Equation model and coefficient correction

Tests were performed at the IEC/ISO 17025 
accredited laboratories LAMI of the University of 
Cassino and Libra Division of HEMINA ISOIL 
Industria in Montagnana, Italy

NO
correction
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Thermal Energy Meter: MAGNETIC 

Measured Energy relative errors.  - water      - water+PG 25,4%       - water+PG 39,3%   

Cooling (out=15 °C) Heating (out=50 °C)
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Thermal Energy Meter: ULTRASONIC 

Measured Energy relative errors.  - water      - water+PG 25,4%       - water+PG 39,3%   

Cooling (out=15 °C) Heating (out=50 °C)
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Thermal Energy Meter: MECHANIC 

Measured Energy relative errors.  - water      - water+PG 25,4%       - water+PG 39,3%   

Cooling (out=15 °C) Heating (out=50 °C)
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CONCLUSION

The Thermal Energy Meters
(for water application)

The conveying liquid
(PG - glycole)

• Mechanical, Ultrasonic and Magnetic
• Accuracy:  class 2 (Commercial meters) 
• Flow-rate range: qs=3,0m3/h qp=1,5m3/h qp/qi=25 
• Temperature: min=3K, min=0°C, max=100°C 

• PG/WT=25,4% (kg/kg)
• PG/WT=39,3% (kg/kg)
• Heating 50°C
• Cooling 15°C

Mechanical

Ultrasonic

Magnetic

Thermal Energy Meter Flow sensor sub unit

HIGH sensitivity to (Cp, Re) HIGH sensitivity to (Re)

HIGH sensitivity to (Cp, Re)

HIGH sensitivity to (Cp)
MEDIUM sensitivity to (Re)

HIGH sensitivity to (Re)

MEDIUM sensitivity to (Re)



THANK YOU FOR YOUR ATTENTION

Riccardo Montafia – riccardo.montafia@isoil.it
Luisfilippo Lanza – l.lanza@hemina.net
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   k  w − P G %  (   c p ,   𝜌 )


   Q  T E M = k  (   c  p W ,    𝜌 W )   ∆ 𝜃   V


   Q  r e f , W = k  (   c  p W ,    𝜌 W )   ∆ 𝜃   V


   Q  r e f ,   w − P G % =  Q  r e f , w    k  w − P G %  (   c p ,   𝜌 )   k w  (   c p ,   𝜌 )


   E  T E M , % =    Q  T E M −  Q  r e f , w − P G %   Q  r e f , w − P G % × 100

