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Mathematical Model

Figure 4: Electrical power generated P
relation with quenching distance 𝑑𝑞.

Figure 5: Experimental vs Model results.

➢To obtain maximum electrical power 
generation 𝑃 the quenching distance 𝑑𝑞
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Experimental Section

➢ Electric power need is increasing. 

➢ No connection to the electric grid in poor and remote areas.

➢ Need to reduce greenhouse gas emissions.

➢ Improve efficiency of combustion process.

➢ Use of biogas/H2. 

➢ Small scale/portable systems.

Figure 1: Schematic view of the experimental setup.

Figure 2: Photo of the 
experimental setup.

➢ Gas: Methane
➢ Wall material: 

Aluminium (𝜅 = 237𝑊𝑚−1𝐾−1)
Stainless Steel (𝜅 = 60.5 𝑊𝑚−1𝐾−1

➢ TEG: European Thermodynamics Ltd 
model GM250-49-45-30 (𝑃𝑚𝑎𝑥= 7.5 W)
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Figure 3: Schematic view of the interface.

Two mechanisms

Free-radical diffusion Heat conduction and radiation

Temperature gradient between flame and wall

Flame loses heat to the wall, ሶ𝑄𝑖𝑛

Flame reacts and moves away from the wall

Reaches an equilibrium at a distance, 𝑑𝑞
from the wall


