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(FEM)Our mission is the simulation and analysis of (FEM).Our mission is the simulation and analysis of
t i l d ll t d t d h th Equations solved arematerials and alloys to understand how the Equations solved arey

material behaves under different conditions momentum balance andmaterial behaves under different conditions. o e tu ba a ce a d
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The experimental apparatus simulatedThe experimental apparatus simulated
consists of a metallic container collocatedconsists of a metallic container collocated
( 1) i b h i d(reactor 1) into a water bath in order to( )
keep constant temperature conditions Akeep constant temperature conditions. A
source of H2 is connected via a valve tosource of H2 is connected via a valve to
h d i ithe reactor and it is set at a constant

pressure Two series of 3 thermocouplespressure. Two series of 3 thermocouples
(K-type) are located inside the vessel to(K type) are located inside the vessel to

i h b h iregister the temperature behaviour.g p

Results obtained by the model are compared with experimental data inResults obtained by the model are compared with experimental data in
order to validate the model. During absorption the temperature of theorder to validate the model. During absorption the temperature of the

l i til t h b t 26 °C b f th th i Ivessel increases until to reach about 26 °C, because of the exothermic I
process; then it decreases During desorption the temperature increases mprocess; then it decreases. During desorption the temperature increases
slowly within the vessel, due to endothermic reaction. aslowly within the vessel, due to endothermic reaction.

absorption d iabsorption desorptionp

Di iDiscussionDiscussion
Th h t h i th t i l t d t t t th ff tiThe heat exchange in the system is correlated to two parameters: the effectiveg y p
(internal phenomena) and overall heat transfer coefficient h (external pheno(internal phenomena) and overall heat transfer coefficient h (external pheno
results obtained were compared with experimental data in order to minresults obtained were compared with experimental data in order to min

l ti th ti l h t t f tevaluating the optimal heat transfer parameters.g p p

F th l d ti it th b t l f d d b t 1 32For thermal conductivity the best value founded was about 1.32y
W m-1 K-1 both for absorption and desorption simulations TheW m K , both for absorption and desorption simulations. The
best values of h founded are about 400 W m-2 K-1 for absorptionbest values of h founded are about 400 W m K for absorption

d b t 1000 W 2 K 1 f d ti Th diff b tand about 1000 W m-2 K-1 for desorption. The difference betweenp
the two cases is due to different external conditionsthe two cases is due to different external conditions.
Comparing the results obtained for reactors 1 and 2 it can beComparing the results obtained for reactors 1 and 2 it can be
b d th t th t t h d b th t hi hobserved that the temperatures reached by the system are higherp y y g

for the geometry without fins with respect to the geometry withfor the geometry without fins with respect to the geometry with
fins (30 °C instead of 24 °C). This shows the utility of insertingfins (30 C instead of 24 C). This shows the utility of inserting
fi i d t b tt th h t t f i t l h d id lfins in order to better the heat transfer in metal hydride vessels.y
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M d l d tModel and geometryModel and geometry

d l f th di ti Two different geometries havemodel for the prediction Two different geometries havep
fer in a metal hydrogen been consideredfer in a metal-hydrogen been considered.
and discharge has been The geometry used in model-and discharge has been
fi it l t t h i

The geometry used in model
li 1finite element technique ling reactor 1 represents aq g p
longitudinal section with twolongitudinal section with two

heat balance mass- subdomains: the first for theheat balance, mass- subdomains: the first for the
di d h dkinetic law. porous media and the secondet c aw. p

for the free spacefor the free space.
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t Theoretical prevision (reactor 2)ts Theoretical prevision (reactor 2)ts p ( )

During absorption the temperature inside the reactor 2 (with fins) increasesDuring absorption the temperature inside the reactor 2 (with fins) increases,
h i h b h i 1 ( i h fi ) i hshowing the same behaviour as reactor 1 (without fins). Higher temperatureg ( ) g p

values are observable in the internal zone due to the external cooling bathvalues are observable in the internal zone due to the external cooling bath.

absorptionabsorption

In desorption we observe a gradual increase in temperature while the porousIn desorption we observe a gradual increase in temperature, while the porous
media is interested by the endothermic process. Higher temperature valuesy p g p

e b e ble i the e te l e d e t the e te l he ti b thare observable in the external zone due to the external heating bath.

desorptiondesorption

W k iWork in progressWo p og ess
th l d ti it k A t ll th d li f th ti b tthermal conductivity ke Actually the modeling of the connection betweeny e

omena) The numerical
y g

storage system and fuel cell is under investigationomena). The numerical storage system and fuel cell is under investigation,
nimizing the error and using the software COMSOL Multiphysics. Newnimizing the error and us g e so wa e CO SO u p ys cs. New

kinetic la s are necessar in the case of smallkinetic laws are necessary in the case of small
composition variations of the alloy usedcomposition variations of the alloy used.
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