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1. IKERLAN’s capacities

Cooperative-based R&D centre: Mondragon Corporation +400 people

Basque Research & Technology Alliance

Combustion and burner design:
*Working on combustion (gas —including H2 blends-, liquid, solid biomass) for about 40 years
*Working on 100% H2 combustion for about 10 years
*Combustion CFD simulations for burner and appliance design
*Combustion lab, including H2 combustion
*Several projects for H2 burner development:
* Domestic appliances (boilers, range tops...), including CFD, prototyping, testing and pre-
certification, for clients like ORKLI, COPRECI, BSH
* Industrial appliances, only at CFD level or lab-scale prototypes: heat treatment, secondary
aluminium melting, industrial boilers

Other capacities (non-related to H2):
Energy & Power Electronics

Embedded systems, Cybersecurity, IA

Mechatronics
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Micromix Combustion Principle
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Development & Applications

Laboratory design, construction and validation for H2
for H2 and H2 (85%) + NH3 (15%) blends. Adapted for
Adapted for industrial heating processes.

e Scaled to 3MW capacity.

e Redesigned for H2 (40%) + NH3 (60%)

combustion.




Redesign

. IKERLAN’s capacities

Ammonia-Hydrogen Micromix Combustion Principle

(19)

() EP 4 560 192 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
28.05.2025 Bulletin 2025/22

(21) Application number: 23383215.3

(22) Date of filing: 27.11.2023

(51) International Patent Classification (IPC):
F23C 9/00 20801 F23D 14/20 (2008.01)
F23D 14/64 2000 F23D 14/70 (008.01)

(52) cCooperative Patent Classification (CPC):
F23D 14/20; F23C 9/006; F23D 14/64; F23D 14/70;
F23C 2202/40; F23C 2800/03005; F23C 2900/9901;
F23C 2900/99011; F23D 230014641

(84) Designated Contracting States:
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB
GRHR HU IEIS IT LILT LU LV MC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:

BA
Designated Validation States:
KH MA MD TN

(71) Applicants:
+ Ikerlan, S. Coop
20500 Arrasate-Mondragon (ES)
» Universidad del Pais Vasco/Euskal Herriko
Unibertsitatea

48940 Leoia, Bikaia (ES)

(72) Inventors:

+ ALAVA, Isabel

20500 Arrasate-Mondragén, Guiptizcoa (ES)
+ BARREIRO, Pablo

20500 Arrasate-Mondragén, Guipizcoa (ES)
- BLANCO, Jesis Mari

48940 Leioa - Vizeaya (ES)

(74) Representative: ABG Intellectual Property Law,
s.L.
Avenida de Burgos, 16D

Edificio Euromor
28036 Madrid (ES)

(54)  DEVICE FOR BURNING FUEL
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Experimental set-up
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Temperature

2100
1920
1740
1560
1380
1200
1020
840
660
480
300

60 % H, —40 % NH3

1 Burner

2 Airinlet

3 Hyinlet

4 Electrodes (spark ignition)

5 Thermocouple wall support

6 Thermographic camera

50 % H, — 50 % NH; 40 % H;, — 60 % NH,
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Scaling-up methodology
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1 Pablo Barreiro, Isabel Alava & Jesus Maria Blanco, On the applicability of scaling criteria to hydrogen micromix burners, International Journal of Hydrogen |
:‘ Energy, Volume 101, 1362-1377, 2025. 1=
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2. Topics of interest in call 2026

Topic

Experience and Contribution

HORIZON-JU-CLEANH2-2026-04-03:
Fuel-flexible gas turbine
combustion technology for clean
and efficient ammonia firing

Experience:

e FP7NMP2-LA-2008-214395 H2SUSBUILD 2007-2014.
http://www.h2susbuild.ntua.gr/ and many others (EU and
national/regional).

Contribution:

The composition of NHs-based fuels varies with production route and cracking
degree, influencing the proportions of NHs3, H,, and N,. Strict specification
control is complex and costly, so effective management of this variability
supports project goals in a cost-efficient manner. Variations in fuel composition
can negatively affect flame stability, ignition, thermo-acoustic response,
component durability, and emissions such as NOx, N,O, and unburned NHs.
IKERLAN can conduct CFD-based combustion simulations to characterize fuel
behavior across different compositions and assess impacts on emissions and
operability under gas turbine conditions. It can also develop methodologies to
scale laboratory results to industrial applications, ensuring validated models
are applicable to practical combustor designs.

IKERLAN can also conduct combustion experiments to evaluate different fuel
blends and develop strategies to reduce emissions and unburned species.
These laboratory-scale campaigns, at kilowatt scale, generate high-quality
datasets for model validation and support the development of fuel-flexible
combustion systems.
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