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Motivation

EthosEnergy S.P.A developed an injector that allows the introduction of hydrogen — methane
mixture to the combustion chamber of a gas-turbine
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Gross available energy by fuel, EU, 1990-2023

(Petajoule (PJ))

B Natural gas

Source: Eurostat, “‘Energy statistics - an overview,” 2024
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https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Energy_statistics_-_an_overview
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Energy_statistics_-_an_overview
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Energy_statistics_-_an_overview
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Simulated Geometry
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Results Reconstruction
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Coupling Objective

}/N’

Fluid Volume Uncoupled Coupled

Combustion Chamber 26 million 26 million
MAIN 33 million =) 2 million
PILOT 17 million 17 million
Total 76 million 45 million

Achieved a 70% reduction in the number of elements
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Stream Traces
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Fuel Distribution
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Temperature Distribution
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Mean Static Temperature 0.37 0.61 0.85 1.09 1.33 1.57
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Effusion Holes

Real Geometry Two Cooling Stripes
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Perforated Wall Model
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Wall Cooling — Film Cooling
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Dilution Holes
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Outlet Temperature Distribution
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Mean Static Temperature 0.67 0.785 09 1.015 1.13 Mean Static Temperature  0.57  0.7025 0.835 0.9675 1.1
Without Swirl and with Cooling Stripes With Swirl and with Perforated Wall Model
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Outlet Temperature Distribution
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Flame
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Flame Behavior
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Achievements

70% reduction in felideves i Obtained results

with four different
fuel blends

accurate,
functioning
combustion model

the number of
elements

e
I ~ |
(deli Sl 70 EthosEnergy 19




CFD Analysis of a Lean Premixed Gas Turbine
Combustor for H2 Applications

"%‘ﬁ Yy Politecnico
~D

" ° ®

st [| |74
1859 ,}" Department of Energy
-\ \,‘u“’ “G.Ferraris”




	Slide 1: CFD Analysis of a Lean Premixed Gas Turbine Combustor for H2 Applications
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20: CFD Analysis of a Lean Premixed Gas Turbine Combustor for H2 Applications

