


Research & Development

Computational Fluid Dynamics, Chemical Kinetics,
Chemistry Mechanism for Waste Combustion Processes and Burners

CFD RANS — Averaged Equations ‘ CFD LES — Detailed Equations

Detailed
vortex
detections

Averaged
Solution

No vortex R - R Instabilities
detection [ @VAN Y Ay detection

Less
prediction

Predictions

. NO investment '
Time . Power Time Investment . Power

consuming computing consuming " computing
NO accuracy Accuracy
. . Tialoc Belgium NV
t I a {f J c Indusiriestraat 9, 2500 Lier , Belgium Company Registration No 0745.611.446

T +32(0)3 4913878 W www.tialocgroup.com




Research & Development

Computational Fluid Dynamics, Chemical Kinetics,
Chemistry Mechanism for Waste Combustion Processes and Burners

. - Tialoc Belgium NV
t I a c Indusiriestraat 9, 2500 Lier , Belgium Company Registration No 0745.611.446

T +32(0)3 4913878 W www.tialocgroup.com




Research & Development

Computational Fluid Dynamics, Chemical Kinetics,
Chemistry Mechanism for Waste Combustion Processes and Burners

tialoc

Static/Temperature

“— 2200+
.!\u‘ s
- N
, 2000+
- "

1800+
1600+
140

120

100

80

60

4}()
Y 4

View 2

Tialoc Belgium NV

»
t I a I c Indusiriestraat 9, 2500 Lier , Belgium Company Registration No 0745.611.446
T +32(0)3 4913878 W www.tialocgroup.com




MH1

MH2

Research & Development

Computational Fluid Dynamics, Chemical Kinetics,
Chemistry Mechanism for Waste Combustion Processes and Burners

—"' Main
« — Main

Mo

Pilot

Main

. |

Pilot

Main
Main

.

Main
Main

CH,
CH,+AiIr CH,+Air CH, +Air CH,tH,+Air
Ref PHI - 1% PC1-1% MHI - 1%
PH2 - 2% PC2 - 2% MH2 - 2%
|@ 1000Pa @ 700Pa  + 300Pal 1. When the hydrogen is fully premixed with methane and air the stability
085 |4g map is not affected.
080 e 2. Pilot injection of pure hydrogen strongly affects the stability map with a
<015 |4 significant reduction of the unstable zones.
0.70 |4 3. Classical pilot injection of methane has a weak stabilizing effect at such
14 16 18 20 22 24 26 28 30 32 34 36 38 40 low fraction of the total power ( < 2%).
Usw, m/s 4. Piloting with hydrogen affects the flame anchoring resulting in slightly
0385 118 shorter flames with a redistribution of the volumetric heat release
PR A SRR N 4 S toward the bottom of the flame.
0.75 o\ O/ "\ @ @@ e e o~ 1 5 NOxemissions need to monitored to select the best compromise
0.70 |- between augmented stability margins and reduced emission levels.
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