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At JV we recently upgraded the dewpoint setup, in the operating range from -80 °C frostpoint to +80 °C dewpoint, with
a custom design fabricated inhouse. We chose a well proven principle known as “one temperature, single pressure 0
and single flow” [1] [2].

We developed the generator in several stages, first a prototype to run studies and characterize parameters. Based on
our findings, we produced a second version with an additional pre-saturator, and finally the third version with improved
finish, like gold plated saturator.

The main element of this Dewpoint Generator is a saturator, made by a labyrinth disc half filled with water. When a low
stream of air is spreading above the water/ice surface, it saturates slowly on its path. The temperature of this fully
saturated airstream is the dew/frost-point temperature. —

Abbreviations:

Saturator (SAT), Presatorator (PreSAT), Dewpoint Generator (DPG), Dewpoint Mirror (DPM),

Standard Platinum Resistance Thermometer (SPRT), Platinum Resistance Thermometer 100 Ohm (Pt100),
National Metrology Institute (NMI)
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 SAT & PreSAT

« Heat exchanger

» Gold plated SAT

» Nickel plated PreSat

« High quality fittings

» Electropolished pipes
« Membrane valves

* Flow controller

* Indium gasket

* Pressure monitoring

« Stable calibration bath
 Heated pipes

* PrePreSAT at high dewpoints
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-> Temperature decreases Signiﬁcantly at the inlet =» Gradient increases with bath temperature
=>» Less temperature impact in the brass body

Distance traveled s [m]

Pt100 are fixed in fittings, thermally isolated from the brass body,
measuring temperature in the airstream.

In the second measurement setup, this fittings are used to collect air
samples for dewpoint measurements.

Data shown at bath temperature of 10 °C and dry air flow of 1.5 I/min.
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=>» Water evaporates from the surface and cools down the whole device, strongest close to the inlet at CH2 and CH1.

=» The temperature of other Pt100, placed further away from the inlet, have similar temperatures, including the . :
reference sensor in the center. Strategically placed Pt100 to monitor temperature outlet

gradients in the brass body, which are used in the .
uncertainty budget. These gradients also change inlet —

significantly if all water evaporates.

.y , _ , final touch is in the SAT.
Temperature deviation between SAT & DPM. Data shown at a bath temperature of 10 °C, with various flow and air gap . Same design of SAT and PreSAT.
heights.

. Always flow of 3 I/min to assure same conditions. Pt100

= When wet air is supplied, all sensors measure temperatures close to bath temperature.

Pt100

1.0 * Pipe outlet is always heated to decrease adsorption
and avoid condensation.
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=>» Best saturation with little airgap Flow il/min
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