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Abstract
Minuscule volumes of methane are emitted to the local air shed by
energy facilities and melting permafrost, both a great concern to
Alaskan stake holders.
Long oil and gas pipes extend over hundreds to thousands of miles,
they may seldom leak at early stage through minuscule holes.
Therefore it is vital to detect these holes early on. In addition, the
melting permafrost in the sub arctic and arctic is releasing trapped
subterranean methane. Here we propose to use a UAV as mean of
transport towards methane leaks, coupled with novel instrument to
measure methane.
In this work we will to introduce the Aeryon Scout Unmanned
Aerial Vehicle (UAV), with a new state of the art cavity ring
spectrometer.
The spectrometer is a one of a kind because of its small power
consumption, dwarfish dimensions and weight, and sensitivity of
parts
per-billion. Just recently one of the major energy corporations gave
approval to purchase this instrument. It is planed this summer to
perform its first test flights. The instrument is expected to provide
an upper hand in finding minuscule leaks in oil and gas pipes as
well to assist in measurements of the methane flux due to melting
permafrost.

Method
Early into the project, a light weight methane detector that could measure sub
part per million (PPM) was not found, so the work focused on designing an
instrument based on the Figaro 2600, a semi conductor, controlled by an
Aurduino. The Figaro based instrument has an air pump to probe the external
environment into an air chamber that is monitored for both temperature and
relative humidity (dual sensor), and methane by the Figaro sensor, figure 1. It
was later learned that the response time and un consistent dependable data
lower then 40% humidity agitated to find a different solution. The Sentinel
Photonics laser absorption Figure 2 was chosen. An led laser at 3.3 μm is
utilized to measure known vibration mode, seen in figure 4.

Time table
• Demo of the instrument mid June
• Flight test with instrument mid July

Future work
• Integrate the instrument to find methane leaks
• Take part in projects to measure Methane( e.g
measure methane flux form pond in the arctic)
• Join methane flux measurements on the artic ocean
shelf

Aeryon scout :
• Can fly during 50-80 kmph winds
• Fly in rough weather
• Payload 400 g
Sentinel Photonics:
• Power consumption <1W
• Mass <400g
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Figure 4. Absorption of a hydro carbon molecule. Seen the C-H vibration at
3000 wavelength.
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Figure1.
Early design of a light weight, cheap methane instrument, based on
the Figaro 2600 semiconductor .
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Figure 2. Tunable Diode Laser Absorption Spectroscopy (TDLAS), with a
multi pass mirror cell.

Figure 3. Some the first objectives to learn to operate a long pipelines and
fine minuscule hole to avoid human and environmental catastrophes.

