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RESUMO

Neste trabalho foi realizado o estudo termofluidodinamico do processo de reforma a vapor de
etanol para a reforma e enriquecimento de gases de exaustdo recirculados em um motor de
combustdo interna. Esta tese visou implementar um modelo computacional que integre a
dindmica dos fluidos computacional e a cinética quimica das reacdes heterogéneas que
envolvem a reforma a vapor relativas simulacdo termofluidodindmica. O modelo
computacional permite avaliar de forma integrada a implementacao de um reformador de etanol
assistido pelos gases de exaustdo em um motor de combustéo interna. Testes experimentais
foram realizados para fornecer condicOes de entrada e contorno para as simulagfes numéricas.
Na metodologia numérica foram avaliados os efeitos da temperatura de operacdo do
reformador, vazdo massica de vapor e etanol, vazdo massica dos gases de exaustdo, e
combinacdo de vapor-etanol-gases de exaustdo, na producdo e seletividade de hidrogénio e
outros potenciais combustiveis. Em termos gerais, dobrar a concentracdo de etanol implicou
em reduzir a seletividade ao hidrogénio em até 50% e consequentemente incrementar a
seletividade ao CO em até 90%. Verificou-se que nas temperaturas de 723 K (350 °C) e 823 K
(450 °C) o EGR reformado obteve cerca de 1 a 2,5% de H; e cerca de 4 a 20% de CH4 em sua

COMpOsiGao.

Palavras-chave: Hidrogénio, Reforma a Vapor, Dindmica dos Fluidos Computacional, Etanol,

Motores de Combustdo Interna.



ABSTRACT

In this work, a thermal and fluid dynamics study of the ethanol reforming process for the
enrichment of exhaust gases recirculated in an internal combustion engine was carried out. This
work aims to numerically evaluate the thermal and fluid dynamics flow within an automotive
catalyst used in the ethanol steam reforming process with the ones involved in the internal
combustion engine operation. The computational model allows evaluating in an integrated way
the implementation of an ethanol reformer and exhaust gases in an internal combustion engine.
Experimental tests were performed to provide input and boundary conditions for numerical
simulations. In the numerical methodology, the effects of the reformer operating temperature;
ethanol-steam ratio; exhaust gas dilution ratio; and combined steam-ethanol-exhaust gas flow
in the hydrogen production and the selective of the other potential fuels in reformed gas are
evaluated. In general, doubling the ethanol concentration has reduced hydrogen selectivity by
up to 50% and thus increased CO selectivity by up to 90%. At the temperatures of 723 K (350
°C) and 823 K (450 ° C), the reformed EGR was found to have about 1 to 2.5% H> and about

4 t0 20% CHg in its composition.

Keywords: Hydrogen, Steam Reforming, Computational Fluid Dynamics, Ethanol, Internal

Combustion Engines.
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