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Development of the energy market

The Introduction of the Renewable Energy sources Act
(EEG) and the start of the energy transition led to an
Increasing public awareness of energy and climate
change Issues.

The Increase In environmental awareness and the
targeted interventions in the energy market with funding
iInstruments by the government led to a continuously
iIncreasing number of pellet boillers and modern
fireplaces.

The combustion of wood pellets Is low In pollutants —
with exception of the shutdown and startup phases,
when significantly higher emissions may occur.

Due to the slow mass transfer compared to gas and oll
firings, short-term fluctuations in heat demand need to
be buffered with an adequately dimensioned heat
storage.

This means, the whole system and especially the buffer
tank must be able to cope with the maximum heat load,
although this demand only occurs on a few hours per
year (figure 1).

As a result the boller is turned on and off frequently and
often operates In partial load mode, which makes the
iInstallation of a buffer tank unavoidable.

Due to the dimensioning with respect to the maximum
heat load, the buffer tank has to be chosen sufficiently
large.

The special feature of APELLO 13

APELLO 13 has a secondary stage to meet an
Increased heat demand more efficiently.

A mill i1s used to grind wood pellets into smaller pieces.
The dusty material i1s then fed directly into the flame of
the primary burner.

Due to the grinding, the specific surface area of the fuel
IS Increased. This further improves the mass and heat
transfer and results in a faster heat release.

KIT — The Research University in the Helmholtz Association

Jahresdauerlinie der Heizlast eines Einfamilienhauses N

12.000

10.000

%0
o
=)
S

Heizlast [W]
(@)
o
(-
S

4.000

2.000

0 1.000 2.000 3.000 4.000 5.000 6.000 7.000 8.000

Stunden im Jahr

Figure 1. Heat demand of a single-family house per Year
Source: Fachgebiet Bauphysik & Technischer Ausbau (fbta), KIT

This leads to heat losses and therefore to a decrease In
efficiency.

During the shutdown and startup phases, higher
emissions of pollutants and greenhouse gases occur
due to the poor fuel utilization.

Upgrading of APELLO 13

The secondary stage not only increases the heat supply
and therefore the flexibility of the system but also
Improves the control characteristics of the boller.

Through appropriate dimensioning of the boller, the
heating system can be realised without buffer tank. For
the first time, a heating system for solid fuels can be
designed as an instant-on water heater.

At the same time, emissions are reduced and the
energetic, ecological and economic balance of pellet
boiler iIs improved significantly.
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Figure 2: Schematic Representation of APELLO 13

Source: KIT

During base load operation unground wood pellets are burned. During partial load operation and the
shutdown and startup phases, crushed pellets are fed additionally, which burn faster, more regular and with
lower emissions (Figure 2). The pellet boiler can thus be adapted to fluctuations of heat consumption.

This reduces the volume of the buffer tank on the one hand and the emissions on the other hand.

The boiler iIs more environmentally friendly und saves valuable resources

Performance data APELLO 13

Nominal heat output 12 kW
Volume of burner pot 0,51
Height of solid bed 2 cm
Diameter of burner pot 10 cm
Weight of sample taken 250 g

Characterisation of the burned material via load
cell. Measuring of temperatures, gas- and dust
concentration

Advantages:

Improved burnout
reduced heat losses

Reduced fuel consumption with the same
performance-> resource-saving and environmental

friendly
-> less space required for fuel storage -2 long-term

cost savings
Emission reduction
Higher flexibility

Further applications for domestic and industrial
biomass furnaces

.

For further Information go to:
https://www.itc.kit.edu/
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