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Mise en pratique / State of the art / Theory

« Fluid temperature measurement ?
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Mise en pratique / State of the art / Theory

_—

« Direct or indirect measurement ? [.f’/ @ \\.l
— Direct measurement => surface temperature .\\:&:ﬁ /
=> hand type sensors S\Q

— Indirect mesurement => temperature in the pipe / material

ar M ai ; => fixed or clamp-an sensors
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Mise en pratique / State of the art / Theory

Measurement error theory
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Metrological traceability

In bath On the surface
Uncertainties Uncertainties
U,., (t) de 0,03 °C 4 0,08 °C (RTD) U, (t)de0,8°Ca1,5°C

U, (t) de 0,12 °C 4 0,22 °C (TC) (RTD, TC)
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Sensors :
classical surface sensors
clamp-on sensors
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“Classical” sensors

 Fixed sensors
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Clamp-on sensors

« Siemens TS300 / Rosemount 085
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DTI

“"Mise en pratique” / State of the art / Theory
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insulation

Testing facility :

* temperature and flow

e controlled and measured

* pipe's material (thermal conductivity)
* insulation

velocity profile pipe
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Results : “classical” sensors
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“Classical” sensors

« Different sensors tested :
_ RTD

/'ﬁ

metallic foil

— Thermocouples
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“Classical” sensors

« Thermal paste effect

-l

« Results

— Impact of thermalpaste
tyer / °C Water flow 500 /h | AcGuracy (ter-tour ) / °C
RTD Cthermal paste / 0,5
RD__ 0,7
79,75 TC Ghermal pas@ -1,7 ]
R 25 -

TC+ thermal paste
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Results : clamp-on sensors
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Mise en pratique

Sensors

Effects of implementation

Clamp-on sensors

« Results on copper pipe

accuracy / °C
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Clamp-on sensors

« Material effect

Rosemount 85 / Response on copper and stainless steel pipe
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Clamp-on sensors

 Insulation effect

Insulation's effect on copper pipe at 75 °C
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“Classical” sensor vs clamp-on sensors:
conclusion

 To improve temperature measurement
— Indirect measurement : fixed sensors (all types)
« Use conductive thermal paste
« Use an insulation

« Make calibration —
 Calculate the heat losses (except Clamp-on) certficat

— Direct measurement : hand type sensors
« Calibration on surface temperature generator
« Preheat the sensor
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Uncertainties
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Ensure a good measurement of surface temperature

Calibration
Calibration +
Calibration + repeatability (S, )
+ repeatability (S, ) +
repeatability (S, ) + Thermal Heat pipe error
Thermal Heat pipe error +

Environment conditions
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Conclusion

« Guidelines / general thoughts about indirect
measurements

— “Classical” surface sensors:
« good insulation
« Thermal paste
« calibration on pipe

— Clamp-on sensors
« good insulation,
« Thermal paste
« heat loss correction
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