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Introduction: A biogas steam reforming reactorIntroduction: A biogas steam reforming reactort oduct o b ogas s ea e o g eac o
h b d l d i d t b i t t d i thas been developed in order to be integrated intohas been developed in order to be integrated into
a proof of concept SOFC system able to operatea proof-of-concept SOFC system, able to operatey
with biogas produced in an industrial waste waterwith biogas produced in an industrial waste waterg p
t t t it Th d i f bi t itreatment unit The design of a biogas reactor istreatment unit. The design of a biogas reactor is
the key aspect for the performance and efficiencythe key aspect for the performance and efficiency
of a hydrogen generator: weight and volumeof a hydrogen generator: weight and volumey g g g
h ld b i i i d d th h t tshould be minimized and the heat managementshould be minimized and the heat management

system optimized for different operatingsystem optimized for different operating
conditionsconditions.
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Fi 1 G t f th t f i tFigure 1. Geometry of the steam reforming reactorg y g

Computational Methods: According to theComputational Methods: According to thep g
lit t th f ll i ti th ililiterature the following reactions are the prevailingliterature the following reactions are the prevailing
reaction routes [1]reaction routes [1].

R CH +H O CO+3HR1: CH4+H2O↔CO+3H2R1: CH4 H2O CO 3H2

R2: CH4+2H2O↔CO2+4H2R2: CH4+2H2O↔CO2+4H2

R : CO+H O↔CO +HR3: CO+H2O↔CO2+H23 2 2 2

A h fi i hi hl d h iA the first two reactions are highly endothermicA the first two reactions are highly endothermic,
excessive amounts of heat have to be supplied toexcessive amounts of heat have to be supplied topp
the reactor in order to maintain the desired highthe reactor in order to maintain the desired hight e eacto o de to a ta t e des ed g
t ttemperaturetemperature.
The reactor is simplified and modeled as a nonThe reactor is simplified and modeled as a non-p
isothermal plug flow reactorisothermal plug flow reactor.p g
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Results: The reactor is fed with a total molarResults: The reactor is fed with a total molaresu ts e eac o s ed a o a o a
fl f 2 4 2 l 1 T t l th iflow of 2 4e-2 mol·s-1 Total methane conversionflow of 2.4e mol s . Total methane conversion
have been evidenced in the reactor volume forhave been evidenced in the reactor volume for
an optimal external heat power suppliedan optimal external heat power supplied.p p pp

Fi 3 C i f CH (%)Fi 2 C i f CH (%) Figure 3. Conversion of CH4 (%) Figure 2. Conversion of CH4 (%)  g 4 ( )
as a function of reactor volume
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as a function of reactor volume as a function of reactor volume as a function of reactor volume 

(m3) for different external heat(m3) for different inlet (m3), for different external heat (m3), for different inlet 
power suppliedtemperature power suppliedtemperature
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Figure 5 ProductFigure 4 Temperature (K) as a Figure 5. Product Figure 4. Temperature (K) as a 
concentration (%) as a functionfunction of volume (m3) for a concentration (%) as a function 
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function of volume (m )  for a 
of reactor volume (m3) with anreactor equipped with an of reactor volume (m ) with an 

i l h h j k
reactor equipped with an 

i l h h j k optimal heat exchanger jacket optimal heat exchanger jacket p g jp g j

Concl sions Sim lation st dies aimed atConclusions: Simulation studies aimed atConclusions: Simulation studies aimed at
i ti ti th bi t f iinvestigating the biogas steam reforminginvestigating the biogas steam reforming
reaction have been successfully performed Areaction have been successfully performed. Ay p
2D model of the reactor will be set up2D model of the reactor will be set up,p,
i l di t t h t t f dincluding mass transport heat transfer andincluding mass transport, heat transfer, and
fluid flow in order to provide insight informationfluid flow in order to provide insight information
for optimizing operation parametersfor optimizing operation parameters,p g p p ,

i ith i t l d tcomparing with experimental datacomparing with experimental data.
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