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U Short description of the developed calibration facilities:
A VSL
A INRiM
A CETIAT

U Vaisala sensors used in the comparison
0 Comparison points and scheme

U Uncertainties

U Comparison results

U Conclusions
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Climatic Test Chambers

0 Commercial Climatic Chambers:
A Temperature range: -75 AC up to 180 AC
A Humidity range: limited (10 AC up to 95 AC)
A Pressure range: limited (mostly only atmospheric)
A Test space volume: large
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U Allowing to perform relative humidity
calibrations at:

A Temperatures upto 180 C
A Dew-point temperatures up to 150 C
A Pressures up to 600 kPa

Dutch
Metrology Pag. 4
Institute

h/ %rh

h/ %rh

100

90

80

70

60

50

40

30

20

10

100

90

80

70

60

50

40

30

20

10

0

1 1 Development of new humidity
Yoy calibration facilities

-60 -40  -20 0 20 40 60 80 100 120 140 160 180 200

t/°c

-60 -40  -20 0 20 40 60 80 100 120 140 160 180 200

t/°c



Sketch of the VSL set-up

Heraeus 4033 (T-controlled up to 180 AC)

Air temperature range : -40 AC to 180 AC
Dew-point temperature: up to 140 AC
Pressure: 50 kPa to 600 kPa Hear:
exchanger
Test space volume: 300 x 300 x 300 mm?3
MFC Sub- ¢
dry chamber
— > ]
Air/N,
MFC wet N
- | Valve O_Pressure
Heat Heat 0.5 to 6lbar controller
exchander Safurators exchanger
CMH |——>
Mineral oil bath
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Flow mixing using
mass flow controllers

2 containers with 50 Mineral oil bath for dew- Saturators automatic refill
cm water column point temperatures up to from external containers at
150 AC 23 AC. :
(11 | water, allowing 24 Heated valve at exit of

hours operation at 150 AC  pressure chamber
and 95% rh)
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Sketch of the INRIM set-up
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L
(a)

High-temperature mass fraction vapour-steam generator: (a) Water reservoir, (b) Filter.(c) Gear pump, (d) Check
valve, (e) Barometer, (f) Mixing nozzle, (g) Heat exchanger, (h) Solenoid valve, (i) Mass Flow Meter, (P) Pressure
gage, (R), Pressure regulator, (CMH) Chilled Mirror Hygrometer, (DAQ) Data Acquisition Unit, (MFC) Mass Flow
Controller (N.A.) Vector Network Analyser.
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A Air temperature: up to 180 AC
A Dew-point temperature: up to 140 AC

A Pressure: up to 0.6 MPa
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Sketch of the CETIAT set-up

Thermostatic chamber

Heat
exchanger

~  Heat
~ exchanger
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Saturator

Thermostatic bath Testing chamber

A Air temperature: from -20 AC up to +140 AC
A Dew-point temperature: from -60 AC up to +90 AC
A Pressure: from 1 bar abs. up to 2 bar abs.

A Flow: up to 20 I/min
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Realization of the set-up at CETIAT

Saturator + heat
exchanger

A Air temperature: from -20 AC up to +140 AC
A Dew-point temperature: from -60 AC up to +90 AC
A Pressure: from 1 bar abs. up to 2 bar abs.

A Flow: up to 20 I/min
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