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RESEARCH GROUP
 Established in 2005

 Proven track record with major 

customers in North America

 Access to a wide range of in-house 
expertise and through our subsidiary 
company, Canitan Engineering 
Group. 

 Extensive work in the oil and gas 
sector both in Canada and the United 
States

 Demonstrated expertise in 
environmental applications, including 
fugitive methane emissions control 
via catalytic combustion.

 Reactor development from laboratory 
scale, through pilot, to full scale.

 Catalyst design and characterisation.
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Technologia Przepustowość

(przybliżone
wartości)

Min. stężenie 
metanu, %

Wydajność
procesu

CH4MIN (KRR) - Canada 900 m3/h 0,15 95

Ecopure (SR) - USA 6,3-102 m3/h 0,2 99

EESTech HCGT 5-30 MW - -

Flex Microturbine (KRR) - USA 6,3 m3/h for 250 
kW

3-5 95

GCE CH4 Model - USA 85 000 m3/h 0,25 -

VAMOX (TRR) - Canada 170 000 m3/h 0,2 97

VOXIDIZER (TRR) – USA, 
Australia

125 000 m3/h 0,2

Sheng Dong Oxidizer (TRR) -
Chiny

60 000 m3/h 0,25 95

EXISTING SOLUTIONS



J.M. Somers, H.L. Schultz 13th United States/North 

American Mine Ventilation Symposium, 2010 – Hardcastle
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Why underground?

underground installation

2 in 1

Why additional air

conditioning?

Combustion for air

conditioning– possible?

Novelty
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Underground egzergic installation
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Instalacja podziemna

2 w 1

Underground wgzergic installation

2 in 1
Input, output and boundary

conditions:

1) Inlet VAM temperaturę: 30oC

2) Reactor temperaturę  <450oC

3) Methane concentration in VAM: 0.7 %

4) VAM flow rate: 400 – 1000 m3 min-1

5) Output reactor power: 1 MW

6) Outlet gas temperaturę: 160oC

7) Reactor size (depending on VAM flow

rate): length 3-10 m, diameter 1,5 m

CONCEPT OF 
VAMPIRE



3 CHANNEL REACTOR

Outlet channel

Inlet channel
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single module 

3 units

starting point for 

CFD

E. Salamon, M.J.P. Mmbaga, A. Kolodziej, J. Paczkowska, R. Hayes
Investigations of a three channel autogenous reactor for lean 
methane combustion
Chemical Engineering and Processing 153 2020
DOI:10.1016/j.cep.2020.107956
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CFD simulations

2D model
periodic boundary conditions

Model H inlet

Channel, 

mm

H reactor

Channel, 

mm

H outlet 

channel, 

mm

Effective 

thermal 

conductivity of 

foam, W/(mŸK)

Porosity

of foam

A 25 25 25 54 0.73

C 50 50 50 54 0.73

D 50 25 50 54 0.73

E1 25 25 25 60 0.70

E2 25 25 25 46 0.76

E3 25 25 25 38 0.79

E4 25 25 25 30 0.83

E5 25 25 25 22 0.87

3 CHANNEL REACTOR
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Outlet channel
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COMPARISON OF 
SOLUTIONS

internal

• 103 m3/min

• small

• < 600oC

•  1%

external

• 105 m3/min

• no limits

• No limits

• <<1%, 0,3-0,7%

gas stream

space

temperature

CH4 conc.

costs



RR

- 0.2% 

- wrażliwy na wahania 
stężenia

- mniej aktywny 

- wyższa 

- przegrzania reaktora

- złożony układ 
sterowania

- mniej wrażliwy

3CHR

- 0.3 %

- niewrażliwy 
plppplplplp

- aktywny (Pd, Pt)

- niższa

- rozkład stabilny

- protszy układ 
plppplplplp

- bardziej wrażliwy

st. metanu

temperatura

katalizator

kontrola

para wodna

COMPARISON OF 
SOLUTIONS


