Mobile Aerial CO5 Sensing

Monitoring large areas to detect small CO, leaks is challeng-
ing. Sensor networks are a common approach to deal with
this problem. But the deployment of a large amount of sen-
sor nodes can be costly with each node requiring at least a
CO5 sensor, a power source and a communication module.
Such expenses are only justifiable in populated areas where
the safety of the people has to be ensured and part of the
infrastructure is already available.

The main challenge of aerial CO, measurements is the trade-
off between accuracy and coverage. For accurate readings,
currently available CO, sensors need about multiple seconds
to deliver one measurement. If such a sensor is deployed
on an UAV, the measurement represents the average CO,
concentration of the covered area in that time interval. If
the aerial platform is moving too fast, CO, leakages might
remain undetected (CO, spikes are averaged out). On the
other hand, slower UAVs need more time to cover the same
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Figure 2: Measured CO, concentration

A diffuse CO5 source with a flow rate of 100kg of fluid CO,
per day was set up in the middle of a field (Figure 1) ona calm
day. The UAV was flown repeatedly over the CO, source in
about two meters height. The down-wash of the main rotor
mixes up the air-CO,-mixture and pushes it through the CO,
sensor mounted in the front of the UAV. The experiment was
conducted to determine if this mixing denies meaningful CO,
readings in midair.

Figure 2 shows the CO, concentration measured by the Vais-
ala GMP343 during the experiment. A relative constant CO,
concentration of around 375 ppm was measured before the
start of the helicopter. Spinning up the rotor blades did not
negatively influence the measurements. A clear jump can be
seen when the helicopter was flown over the CO, source.
The pilot was then flying back and forth over the release
point which is reflected in the repeating CO, spikes. The on-
going dilution of the air-CO5-mixture through the helicopter
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rotor blades resulted in each consecutive CO, spike having a
smaller CO, concentration than the preceding one.

The results suggest, that a rotor-craft UAV can be used for
CO2 measurements in midair.

EXPERIMENTS AND THEIR RESULTS.




