Institut de Robotica
| Informatica Industrial

CSIC

DE CATALUNYA
BARCELONATECH

6

Model Modification and Calibration of Metal Hydride Tanks

PhDday
2024

Reduced-order model of metal hydride tanks

A reduced-order model of the metal hydride (MH) tank is proposed which
considers the tank temperature as a system input:
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are the states, inputs and output of the system, respectively. p, is the density
of hydrogen, ps is the density of the MH, T is the temperature of MH, f;, is
the normalized mass flow rate of hydrogen, P is the pressure of hydrogen, f, is
the normalized sorption mass flow rate of hydrogen, R is universal gas constant
and My, is the molar mass of hydrogen.

Modification of model input and output

The strategy for modifying the reduced-order model is shown in the following
Figure:
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Model modified

Paif = Ppipe — P is the pressure difference between the pressure inside of
the MH tank and pipe pressure. When the pressures on the two sides of the
entrance of the MH tank are different, the pressure difference drives the flow
of hydrogen from the side with the higher pressure to the side with the lower
pressure. Consider the proportional pipe model to reflect this relationship, i.e.
when the normalized mass flow rate f;,, is proportional to the pressure difference:

fin = kp - Pgip - 1077,

where k, is the proportionality coeflicient.
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Reduced-order modified model of MH tanks

The reduced-order modified model can be expressed as:
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are the states, inputs and output of the system, respectively.

Experimental setup
.l m{

MH tank experimental setup

PSO evaluation criteria and results
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where Fj;, czp 1S the experimental data of flow rate. At is the sampling inter-
val, N1 and N are the sampling times of the charge and whole experiment,
respectively.
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