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5. Heating

5.1. Overview of different sources of heating energy

There are different sources for heating energy generation, the most common being: solid fuels;
nuclear energy; petroleum; natural gas; eenewables.

Based on EC statistic documents, it can be seen that at the EU level the share of heating generation
from renewables is significantly increased in the period 1990-2015, unlike all the other energy
resources:
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Figure 1 Gross heat generation by fuel (Source: EU Energy in Figures)

5.2. Heat energy usage in households

Based on information from Eurostat, in 2016, the households or residential sector represented
25.4% of final energy consumptionor 17.4 % of gross inland energy consumptionin the EU.
Households use energy for various purposes: space and water heating, space cooling, cooking,
lighting and electrical appliances and other end-uses, which mainly cover uses of energy by
households outside the dwellings themselves.

In the EU, the main use of energy by households is for heating homes (64.7 % of final energy
consumption in the residential sector).

The share of fuels in the final energy consumption in household by type of end-use for 2016 in % is
shown in the following table:
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Lo Space Space Water Lighting and Other end
= R hl::in col:alln heatin o ag Iiagcu uses
[Households 9 9 9 PP
Electricity 24 4 36 03 28 27 13.8 12
Derived Heat 76 6.0 0.0 16 0.0 0.0 0.0
Gas 36.9 281 00 70 18 00 00
Solid Fuels 3.4 31 0.0 0.2 00 0.0 0.0
Oil & Petroleum Products 11.8 98 0.0 156 07 0.0 00
Renewables and Wastes 16.0 143 0.0 14 02 0.0 01
Total 100.0 64.7 03 14.5 54 13.8 1.3
https://ec.europa.eu/eurostat
5.3. Heating and fuel prices

The prices of the different fuels and their calorific value are shown below:
e Kerosene: 0.828-0.918€ / |

e Heating Diesel: 0.798-0. 899 €/ |
e Diesel (Vehicles): 1.199-1 . 279 €/ |
e Petrol (Vehicles):1.133-1 . 253 €/ |
Calorific value, Specific price of the .
Energy source . Price of theenergy source
kwh/kg heating energy
1kg Coke 28500 0.676 7.917
1kg Hard coal 17 200-30 700 0.411-0.733 4.778 —8.528
1kg Carbon briquettes 20 000 0.478 5.556
1kg Black Lignite 10 500 —21 000 0.251-0.502 2.917-5.833
1kg Oil Shale 5600 —10 500 0.134-0.251 1.556-2.917
1kg Peat 8 000 -9 000 0.191-0.215 2.222 —-2.500
1kg Peatbriquettes 16 000 — 16 800 0.382-0.401 4.444 —4.667
1kg Heavy fuel oil 40 000 0.955 11.111
1kg Light fuel oil 42 300 1.010 11.750
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1kg Petrol (vehicles) 44 000 1.051 12.222
1kg Paraffin 40 000 0.955 11.111
1kg LPG 46 000 1.099 12.778
1kg Natural gas 47 200 1.126 13.10
1kg Liquified natural gas 45190 1.079 12.553
1kg Wood (25% wet) 13 800 0.330 3.833
1kg Wood briquettes 16 800 0.401 4.667
1kg Waste 7 400 —10 700 0.177 —0.256 2.056-2.972
1 MJ produced heat 1000 0.024 0.278
1 kWh electric energy 3600 0.086 1
5.4. Heating installations

Heating systems are divided into two main groups, depending on the heating source: centralized and
decentralized.

From other side the decentralized heating systems could be grouped in two different types,
depending of the location of the heat source —direct and indirect heating.

e Direct heating
When the heat source is in the room that is being heated, the heating devices belong to the group of
direct heating. There are different types of direct heating: fireplaces, stoves, cast iron heaters,
combined stoves and more. In this group of heating devices, part of the heat is transmitted directly
to the air or water that heat objects in the room. The heating source for this type of heating are
mainly woods, wooden pellets and coals or electricity for the well-known electric heaters.
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Figure 2 Inefficiency heating stove - Figure 3 Modern heating fireplace

The second group of heating systems includes different types of indirect heating. The heat source is
outside the heated rooms. Most of the heat is transferred to a heat carrier (water, steam or air) that
is transported to the rooms to be heated by pipelines or ducts and heating units such as radiators
and convectors.

In the premises, the heat transfer medium indirectly or directly transfers part of the heat it transmits
and returns it to the heat source.

These are the systems with heating boilers, heat pumps, centralized heating.

e Pellet boilers

One of the most popular options for heating in houses is the use of wood pellets as a source of heat.
They are small granules made from sawdust, agricultural or plant residues. These boilers are the
most environmentally friendly appliances for solid fuel heating. Their burning efficiency reaches 90%.
In terms of convenience and cleanliness, they are easier to maintain and operate than traditional
fireplaces. At the same time, the use of pellets leads to a reduction in greenhouse gas emissions.
Their only disadvantage is the higher initial investment.
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Figure 4 Scheme if heating installation with pellet boiler

Project funded by: Erasmus+ / Key Action 2 - Cooperation 4
for innovation and the exchange of good practices, KA204 -
Strategic Partnerships for adult education.




IDEA 2017-1-CY01-KA204-
026725

As of 1 January 2022, reference Regulation (EC) 2015/1185, specific eco-design requirements will
imposed for heating local solid fuel heating sources, namely:

The seasonal energy efficiency of heating of local heating hot-fuel sources with a closed combustion
chamber using pellets must be at least 79%;

Seasonal energy efficiency means the relationship between the heating load covered by a local
heating fuel source and the annual energy consumption required to cover this load, expressed as a
percentage

e Condensing gas boilers

Condensing boilers are water heaters fueled by gas or oil. They achieve high efficiency (typically
greater than 90% of the higher heating value) by condensing water vapour in the exhaust gases and
so recovering its latent heat of vaporisation, which would otherwise have been wasted. This
condensed vapour leaves the system in liquid form, via a drain. In many countries, the use of
condensing boilers is compulsory or encouraged by financial incentives.

In a conventional boiler, fuel is burned and the hot gases produced pass through a heat exchanger,
where much of their heat is transferred to water, thus raising the water's temperature.

One of the hot gases produced in the combustion process is water vapour (steam), which arises from
burning the hydrogen content of the fuel. A condensing boiler extracts additional heat from the
waste gases by condensing this water vapour to liquid water, thus recovering its latent heat of
vaporization. A typical increase in efficiency can be as much as 10-12%. While the effectiveness of
the condensing process varies depending on the temperature of the water returning to the boiler, it
is always at least as efficient as a non-condensing boiler.

Condensing boiler manufacturers claim that up to 98% thermal efficiency can be achieved, compared
to 70%-80% with conventional designs (based on the higher heating value of fuels). Typical models
offer efficiencies around 90%, which brings most brands of condensing gas boiler in to the highest
available categories for energy efficiency.

(il

Figure 5 Effectiveness of condensing gas boilers (source: Viessman)

e (Centralized district heating

District heating is a system for producing and distributing heat energy, generated in a centralized
location (power plant) through a system of insulated pipes for residential and commercial heating
needs such as space heating and domestic hot water.

Many fossil fuel-fired power plants, especially those in settlements, are actually cogeneration power
plants.
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Cogeneration is a technology for centralized simultaneous generation of electricity and heat. In
traditional methods of electricity production, a large amount of useful heat is discharged into the
environment in the form of condensed heat from the steam. In contrast, cogeneration technology
uses this "waste" heat and produces both heat and electricity in a combined process with higher
efficiency.

The combined production of electric and thermal energy has proven qualities and, in combination
with modern best available techniques, is the most efficient and environmentally friendly method.
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Figure 6 Scheme of centralized heating
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The facilities that connect the heat transmission network to the domestic installations of residential,
administrative and industrial buildings are called substations.

In the residential buildings built before 1990, the built-in heating installations are with vertical pipes
that pass through almost any room with mounted heating units. It is not possible to install an
apartment heat meter instead of a heat distributor because the apartment is supplied with heat from
several vertical pipes. The heating costs are distributed by distributors mounted on each heater, and
according to its readings, that proportion of the total heat in the building is consumed by the body in
guestion. This principle of measurement implies the installation of the same type of distributors of all
the radiators in the building.

Heating installations with horizontal risers have entered the market during the last twenty-five years
after the introduction of polyethylene pipes with metal inserts. In the case of a vertical riser, a
deviation is made to the individual property, stopcocks and a heat meter are installed, and then pipes
are fed to the radiators in the floor of the dwelling. This type of installation has its unquestionable
advantages: more aesthetic and practical - there are no vertical pipes in the rooms, the bills are
simpler - according to the indications of the central and apartment heat meters, and the difference
forms the energies for the building installation and for the heating of water. A great advantage is the
possibility of interruption of heating individually in case of overdue bills. Hot water supply systems
for both types of systems are built with vertical risers.

In the case of vertical heating installations, a considerable amount of heat is emitted through the
risers, which cannot be avoided because the pipes are fixed and cannot be removed by the non-
central heating service. For horizontal heating installations, residents have the ability to regulate
their own heat consumption by themselves.
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Figure 7 Example for old vertical and new horizontal internal heating building installation (source:
EVN)

e Heating with electricity energy

Traditional electric heating appliances:

e Calorifers;

. Radi at ordg(air);oi | , water,
e Accumul ating stoves;

e Air coheapguhps)oner s

Electrical heating appliances Installed power,
Watt
Calorifer 2000
Convector 2400

Electric heater

2000
Accumulating electric heater 3000
Air conditioning 9000 btu 950
Air conditioning 12 000 btu 1250
Air conditioning 18 000 btu 1750
Air conditioning 24 000 btu 2600

Table XX. Installed power of the most prevalent electric heating appliances
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The air conditioners are modern heating systems that consume 3 to 4 times less electricity than the
energy they bring into the heated / cooled room.

In contrast, electric heaters, accumulator electric heaters, convectors and calorifers consume as
much electrical energy as heating energy they provide.
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