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Hybrid underground installation for energy
processing and recovering from ventilation air
methane combustion in mine workings for their
further air conditioning
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WELCOME TO ALPHA FLUIDIC ASSOCIATE INC.
Alpha Fluidic Associates Inc.

Our mission is to improve our clients’ Productivity,
realibility and profit

ALPHA Fluidic Associates Inc.: Our objective is to
provide innovative practical solutions to optimize and
improve industrial processes. We have three main division
which are structured to meet and exceed customers'
requirements both in quality, integrity and reliability. These
divisions are:

Alpha Process Solutions: Focused on practical innovative
process solutions to help our customers in efficiency and
improve process operations.

Alpha Fluidic (CFD): Focused on Computational Fluid
Dynamics analysis and process/thermal simulation services
that uncover design insights to help customers to enhance
their workflow, process operability, grow revenues and
increase profits.

RESEARCH GROUP

__FILPHFI F|U|d|c Flssomates Inc

Mixer
Mixing

Mixture

Cyclone

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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EXISTING SOLUTIONS

gas turbines Reverse flow reactors
- homogenic
- <1% microturb. - catalytic

extra fuel
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EXISTING SOLUTIONS

Technologia

CH4MIN (KRR) - Canada

Ecopure (SR) - USA

EESTech HCGT

Flex Microturbine (KRR) - USA

GCE CH4 Model - USA

VAMOX (TRR) - Canada

VOXIDIZER (TRR) — USA,
Avustralia

Sheng Dong Oxidizer (TRR) -
Chiny

Przepustowosc¢
(przyblizone
wartosci)

900 m3/h
6,3-102 m3/h
5-30 MW

6,3 m3/h for 250
kW

85 000 m3/h

170 000 m3/h
125 000 m3/h

60 000 m3/h

Min. stezenie
metanu, %

3-5

0,25

0.2
0.2

0,25

Wydajnosé
procesu
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Figure 5 CHsMIN 15 1’ /min. test reactor
J.M. Somers, H.L. Schultz 13th United States/North
American Mine Ventilation Symposium, 2010 — Hardcastle

& McKinnon (Eds.) oy .-,?r.'-i %
' : o ;L!
Lol ik ) AP

Figure 6 Sheng Dong Oxidizer.
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Why additional air
conditioninge

Why underground?

Combustion for air
conditioning— possible?




CONCEPT \

VAMP]

Underground egzergic in VAM heating

To ventilation shaft C(J to /y tIC
= Evaporativ reactor
Low power air - e
coolers -
Cooling
absorption
system

Brattices

Brattice =

Air cooler
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F
VAMPIRE

Input, output and boundary
conditions:

1) Inlet VAM temperature: 30°C

2) Reactor temperature <450°C

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 temperature: 160°C

7) Reactor size (depending on VAM flow
rate): length 3-10 m, diamete '




3 CHANNEL REACTOR

single module

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




3 CHANNEL REACTOR

CFD simulations

2D model
periodic boundary condifions

Model H inlet Hreactor | H outlet
channel,

Channel, | Channel, .

mm mm

>

0

O

El
E2
E3
E4
ES

Effective
thermal
conductivity of
foam, W/(mK

Porosity

of foam




T,K: 300 400 500 600 700 800 900

CFD simulations

temperature
t

061 02 043 04 05 06 07 08 08
X,

0.3

velocity 0.2

0.1 m/s

03 04 05 08 07 08 09
X, m



3 CHANNEL REACTOR
catalyst




gas stream
space
temperature
CH, conc.

costs

iInfernal

¢ 103 m3/min
o small

¢ < 600°C

e =1%

COMPARISON OF
SOLUTIONS

external

¢ 10° m3/min

* NO limits

* NoO limits

o <<1%, 0,3-0,7%



COMPARISON OF
SOLUTIONS

- 0.2%

- wrazliwy na wahania
stezenia

- mnie] aktywny
- WYZSzQ
- przegrzania reaktora

- ztozony uktad
sterowania

- mnie] wrazliwy

- 0.3 %

niewrazliwy
aktywny (Pd, Pt)
NizZsza

rozktad stabilny
protszy uktad

bardziej wrazliwy



