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Classification of systems

Direct vs indirect production

 Direct: DHW is produced inside the heat generation (e.g. heat
pump or gas boiler)

* Indirect: there is an intermediate heat exchanger between heat
generation and DHW circuit
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Classification of systems

Instantaneous systems vs systems with storage

 Instantaneous: heat generation (e.g. heat pump or
gas boiler) supplies heat for DHW production to the
users instantaneously (either direct or indirect)

* With storage: heat generation (e.g. heat pump or
gas boiler) supplies heat to a thermal storage tank,
which supplies heat to the users when needed
(either direct or indirect)
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Instantaneous production

Example
Single family house with 2 baths: 1 shower and 1 sink each.

Sinks: 2 (baths) + 1 (kitchen) + 1 (laundry) + 1 (bidet) =5
Showers: 2 (baths)

Assume 6 |/min for sinks and 12 |/min for showers



Instantaneous production

Example
Single family house with 2 baths: 1 shower and 1 sink each.
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Instantaneous production

Example
Single family house with 2 baths: 1 shower and 1 sink each.
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Instantaneous production

Heat source
Flue gases from gas boilers or hot water produced with heat pumps.
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Systems with storage

Classification of systems with storage

* Mixed hot water tank: the water in the tank
is the domestic hot water (accumulo a
miscela)

* Thermal storage: the water in the tank is
technical water which heats up the domestic
hot water through a coil (termo-accumulo)




Mixed hot water storage

Energy balance
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Mixed hot water storage

Energy balance
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Mixed hot water storage

Energy balance
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Mixed hot water storage

Energy balance
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Mixed hot water storage

Energy balance
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Mixed hot water storage
Sizing
Fix pre-heating time (t, ) and delivery time (t;)

9
find hot water storage volume (V) and thermal power of the coil (gs)



Thermal storage

Energy balance
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Thermal storage

Energy balance




Thermal storage

Energy balance
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Thermal storage
Sizing
Fix pre-heating time (t,,) and delivery time (t;)

%

find hot water storage volume (I;) and thermal power of the coil (g;)



Operating temperature

The problem of legionella

Legionella is an aerobic bacterium that grows in warm (20-50°C)
aquatic habitats.

It is a problem in case of stagnating water - mixed hot water
storage systems.



Operating temperature

The problem of legionella

Can be prevented by:

* Avoiding stagnation

* Keeping Ts > 60°C (threshold depending on the Standard)

* Thermal shocks or anti-legionella cycles (bringing Ts to 70-80°C
every day for 30 minutes)

* Hyper-cloarting hot water (disinfecting action)



Sizing for multiple units

Contemporaneity factor

Users do not ask for DHW exactly in the same moment

Contemporaneity factor
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Integration of renewables

Solar heat
Heat from solar collectors into systems with storage
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