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Current biogas activities:

1. Maintenance and repair of existing biogas systems
2. Biogas performance monitoring platform
3. Cold-climate anaerobic digesters



Mountain Air Engineering
Projects in Nepal

* Wood stove field emission measurements in Far West (2015-2016)

* Brick kiln emission measurements: training, equipment, and support for ICIMOD (2016)
* Wood stove lab testing: training, equipment, and support at RETS and CRT/N (2015-prese
* Field measurements of biogas and LPG stove emissions in Kavre (2017-2018)

* Biogas system performance monitoring (2017—present)




Maintenance program for biogas systems in Kavre, Nepal

Common biogas system problems: Goodmber  _Broken mixer
Gas Leaks

Clogged stove

Water in gas pipeline

Solid sludge buildup

Broken digester inlet or outlet

Sensors are used for system checks:

Biogas flow and pressure &
Stove emissions

Biogas composition

Sludge composition
Digester temperature
Methane leakage emissions
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Blogas Stove Emissions In Kavre
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A Smart Biogas node installed near Arusha, Tanzania.

Source: https://www.connectedenergy.net/smart-biogas



Cold Climate Biogas Digester Feasibility Study

Potential advantages of bag digester:
* Higher temperature = more gas biogas production

 Larger inlet accepts mixed feedstock

captured in the biodigester. Indeed, the negative The technology is being promated by different
[mpact of methane on dimate change is 23 times institutions in several countries such as Colombia,

reater than corbon diovide. Ethiopio, Tanzania, Viemam, Cambodia, China,
(osta Rica, Bolivia, Peru, Ecuador, Argentina, Chile,
and Mexico, among others.

Easier to transport —

* Lower methane leakage
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Cold Climate Biogas Digester Feasibility Study
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Cold Climate Biogas Digester Feasibility Study

Temperature logger sites:

30°

Kutumsung (2470 m)

¥ Dandeldhlra Jﬁjuma.‘ y

o (1 ' ~,>",.*- : 'Y Thotungdanda (2210 m)
\ ha nz‘arw J ns g .
D’ 5 {' k* e Dh:zu/j]/r/:D f'q””’l’“”” Ta kaESl (950 m)
i | +Salyan 1Manas/u
S M Kathmandu, RETS (1400 m)
28° Nepalgarl Baglung X B (Gl Krv* oK ﬂ\" W ereet / ]
R RS TR, — M?K"J,/g * Cottage Grove, Oregon, USA (240 m)

BHUTAN

L
Ilam

3 'yHJ"’Diwaa 3 )

Biratnagar

26"
(’@G LADESH

80° 82 84" 86° 88"

10



Cold Climate Biogas Digester Feasibility Study

Geoce DQt - HOBO Pendant Tunel (hoophouse) in Nepal




Next steps:

* Find participants for pilot project

* Install insulated bag digester systems in Nepal and USA
* Monitor systems with prevleaf sensing platform

e Scale up



Thanks
ryan@mtnaireng.com



