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INTRODUCTION
In district heating networks, Thermal Energy
Storage (TES) systems are a good solution to
decouple heat demand and its availability.

Figure 2. Total losses during the 5th year of operation for the cases
without insulation (left) and with insulation (right).

Figure 1. Basic schema of the operation principle of a seasonal TES.

COMPUTATIONAL METHODS
• Water domain
1-D model: energy balance equation is
implemented using the PDE Interface Coefficient
Form Boundary PDE.
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• Ground
2-D axial symmetric model: the heat transfer is
modelled using the Heat Transfer in Solids interface
in the Heat Transfer Module
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RESULTS
The aspect ratio (tank height over diameter) is
varied to analyse the influence of the geometry on
the distribution of the thermal losses.

Figure 3. Thermal losses profile through the TES envelope for the case
with insulation.

Figure 4. Isothermal contour and flux distribution for the tank TES with
AR=1 (upper figure) and AR=0.25 (lower figure), both with insulation .

CONCLUSIONS
• Higher losses are observed in tanks with lower
aspect ratio, because of the wider cover surface
and the lower damping effect provided by the
ground.
• Aspect ratio alone is not a good parameter to
define the performance of the TES, which is also
strictly linked to the quality of the insulation.
• The model validation is ongoing.
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