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CAPture approach
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SYSTEM TESTING
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Model structure
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Model structure

Solid component

Alnstance of HollowCylinde ;

AArray of thermal nodes
HollowCylinder_Lumped ;

AReplaceable material package ;

AMinimal set of the material
properties: density, thermal
conductivity and specific heat
capacity.

AIongnudlnal
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Model structure

Fluid component

ABased on DynamicPipe;

ASame number of nodes than
solid component;

ANew FlowModel class:
ANew HeatTransfer class.

fluid
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Main modelling assumptions

Randomly stacked woven-screen matrix with plain square;
Conductivity and specific heat capacity depend on the temperature;
One-dimensional fluid flow:;

One-dimensional heat conduction along the matrix (parallel to the
fluid flow).

Qe Qo
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Model structure

Solid component Fluid component
AMeant to describe the behavior of A New FlowModel;
porous materials; A New HeatTransfer:;
AThe porosity of the matrix, and the A Perfect stacking.

conductivities of the solid and the
fluid are taken into account;

A Four materials chosen considering
the expected operating
temperatures, their availability as
meshed material, thermal and
mechanical properties, and
sintering possibility.
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Ceramic model

Main modelling assumptions

Qe Qo

Constituted by the solid and fluid phases;

Uniform distributed fluid flow through all channels;

Lumped parameter model in the radial direction;

Cycle time of the system is, at least, an order of magnitude bigger

than the characteristic time for radial heat conduction.
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Model structure

Solid component Fluid component

AMeant for regenerators with ADynamicPipe.
parallel straight channel geometry;

AEach channel is modelled as a
hollow cylinder tube perfectly
isolated:;

AThe radius of channel is one-half of
the hydraulic diameter of the real
fluid channel;

A Equivalent thermal properties for
the nParallel channels.
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Ceramic material

@ The Cordierite log,
@ Honeycomb with square cell ;
@ 2mm? cells and 0.3mm of wall thickness.

[°C] ([°F])
Specific heat
[J/kg K] 1095 8 o =

Thermal conductivity

(W/mK] 1.44 (constant)
Bulk density

fg/cm 3] 0.589 (constant)
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Instrumentation
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Single shot comparison
ASudden heating up; = ’

A Constant initial temperature; B

ATo analyse the thermal
performance of the bed interms i
of thermocline; = i " O

pag

bed_dp

Air flow direction Upward —

.

Air mass flow [kg/s] 0.19 ! e
Air temperature [°C]
702 (1295 &
(°F) (1295) = :
Initial temperature j system
°C] (°F) 146 (299) a3
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Single shot comparison

Alt was not possible to accurately
reproduce the variable temperature
of the entering air;

AThe initial temperature of the entire
regenerative bed was assumed
homogeneous but it is not;

A Further analysis of the system
transient shall be performed in order
to understand the quantitative
deviations;

A Good agreement from the
gualitative point of view.
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