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Tecnologia de horno hibrido para un uso
inteligente de la energia

Los tratadores term r cos en fren tan precros de
energia vol atr lLes y objetrvos de
descarbonrizacrién s

. sta presentacrién resume u n en foque de horno
hib rrdo que combrna quemadores
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reduccrones de gases de proceso sr n afectar el
resu ltado metal u rg r cos ahorro de 75 % del gas
portadory 49% del gas de en rr quecrmrento JCH
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Hybrid Furace Technology for Intelligent Enrergy
Use

Heat treaters face volatile energy prices and
decarbonization targets. This presentation
summarizes a hybrid furnace approach that
combines multi-fuel low-NOx burners (natural
gas, hydrogen, propane) with electric heating,
enabling flexible burner/electric split
configurations (e.g., 8 burners and 4 electric
heaters). Empty-furnace TUS from 750-1000°C
showed comparable uniformity for burner-only,
electric-only, and hybrid operation (x7°C). A
simulation-based digital twin is applied to energy
management, supporting load shifting/peak
shaving and optimizing cost and CO2 based on
dynamic electricity prices and emissions factors.
Finally, GreenFlow carburizing results
demonstrate major reductions in process gases
while maintaining metallurgical outcomes: carrier
gas savings of 75% and enrichment gas (CH4)
savings of 49%, with comparable case depth
(~4.22-4.23 mm) and carbon content (0.35%C).






