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7. Electricity

The electricity that we use is a secondary energy source because it is produced by converting primary
sources of energy such as coal, natural gas, nuclear energy, solar energy, and wind energy into
electrical power. It also referred to as an energy carrier, which means it can be converted to other
forms of energy such as mechanical energy or heat.

The Cypriot energy system is predominantly based on fossil fuels and more specifically Heavy fuel oil,
with 91% of the production being done through generators using the Heavy fuel oil as heat source to
produce steam. The RES penetration includes 4% from Wind Farms, 4% from photovoltaics and 1%
from Biomass plants. The total energy production in Cyprus equates to 5 TWh per annum.

The Domestic sector is responsible for the 37% of the energy consumption, the commercial for the
39%, the industry for the 19%, the agriculture for the 3% and the street lighting 2%.

7.1.  Electricity use in households

The distribution of electricity consumption in households depends mainly on the way of heating. If
the heating is centralized, by natural gas, coal wood or other fuels and not electricity, the power
consumption is as follows:

Distribution of electricity use in households

® Electrical water heater
® Coocking
W Refrigeration

Lighting

B Other appliances

Figure 1 Distribution of electricity use in households
Household electricity consumption depends on:

* The number of people in a household
¢ Whether the household uses electric heating appliances;
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¢ The number of people in the household;

e Whether the water is heated by an electric boiler;
¢ What type of food preparation is used;

e Number and classes of lighting fixtures;

e Number of devices in standby mode;

¢ The age of the appliances.

7.2. Electrical devices in households

Refrigerators

Refrigerators and freezers are one of the biggest energy consumers in a household because they
work constantly.

The average temperature inside a refrigerator is between 2 ° C and 8 ° C. Decreasing the temperature
by one degree increases energy consumption by 6%. Therefore, the internal temperature setting
should not be below 7 ° C. This saves about 30% of electricity compared to an internal temperature
setting of 2 ° C.

As a rule a four person household with an old refrigerator or refrigerator-deep freeze chest will
consume up to 700 kWh per year for the cooling appliances alone. By comparison, a new particularly
energy-saving combined refrigerator-deep freeze with a refrigerator volume of more than 190 litres
and a freezer section of 92 litres requires only around 200 kWh per year. Deciding in favour of
purchasing energy-saving appliances thus saves around two thirds of the electricity required for the
refrigerator and deep freeze.

On the average, before replacing the older appliances households require 720 kWh for refrigeration
and deep-freeze purposes. Following the purchase of new appliances the mean electricity
consumption of these households for refrigeration and deep freeze is only 160 kWh per year.

The main reasons for high electrical consumption of refrigeration equipment are the following:

High consumption due to: Reason
Poor thermal insulation Old appliance
Unsealed door amortization
High outdoor temperature Wrong location (sunlight, stove, etc.)
Too low temperature Incorrect setup
Poor heat dissipation Insufficient ventilation
Aicy refrigerator Poor support

Criteria for purchasing a new appliance
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Before purchasing, a requirements analysis is required: Is it worth purchasing a freezer or deep
freeze chest or would a refrigerator with freezer compartment or perhaps a refrigerator-freezer
combination be sufficient?

In the case that the old refrigerator or freezer is too small, it is better to purchase a larger appliance
and take the old one out of service than to purchase a second appliance. A refrigerator with double
the useful volume consumes far less energy than two appliances. When an inefficient old appliance is
also replaced, in spite of the larger useful volume, the energy savings can be more than 50%.

In the case that two appliances are in fact required, if possible a colder location should be found for
the freezer unit. And the refrigerator in the kitchen should not be exposed to direct sunlight or
located next to radiators or the stove (an unheated pantry is an ideal location).

If a freezer is already present, as a rule a refrigerator without a freezer compartment is adequate. A
refrigerator without a freezer compartment requires far less electricity than one with a freezer
compartment or four-star freezer compartment.

Frost-free appliances, today mostly called "no-frost units" on the market, should not be considered.
These appliances have the apparent advantage that the unpleasant task of defrosting is eliminated,
as no frost forms on the inner walls and frozen goods. However, as a rule these units consume
between 10 and nearly 20 per cent more electricity than the usual "low-frost" units.

One should carefully consider whether a freezer or a deep freeze chest should be purchased. The
preparation of deep-frozen products is in fact fast and simple; however, the preparation of fresh
groceries from the weekly market or directly from the producer is recommended for climate
protection reasons. Furthermore, deep-frozen products entail considerable energy expenditure for
storage and transport. When purchasing fresh groceries, give priority to those identified as regional
products.

Disposal of refrigerators

Refrigerators used in the household function according to the compressor principle. The CFC-based
coolants used for a long time as the coolant are ecologically very questionable, as they contribute
heavily to the degradation of ozone and are therefore damaging to the climate.

A refrigerator may therefore be disposed of only professionally via the hazardous waste collection
stations or via the dealer. During removal it is necessary to ensure that the cooling lines are not
damaged.

Since the mid-1990s newer refrigerators mostly have other coolants, such as butane or R134a. In the
meantime CFCs are banned throughout the EU.

Washing machines and dryers

Around 5% of the electricity consumed in the household is required for washing laundry. The greatest
part of this is for heating the water.

A washing machine requires a small part of the energy input (10 to 20%, according to the wash
program) for the rotation of the washing, while the greatest part serves to heat the soapy water.

The energy requirements for a washing cycle increase with the amount of water and the washing
temperature. The amount of water required for a washing cycle depends upon the machine, but also
upon the selected wash program. In earlier times more than 100 litres of water flowed through the
machine for a standard 60 °C wash program. Today, only somewhat less than 40 to 50 litres are
required for five or even six kilogrammes of laundry. This has been made possible because today the
laundry, so to say, "showers" and no longer "bathes".
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Electricity Water

Year of Low Moderate High Low Moderate High
manufacture | consumption | consumption | consumption | consumption | consumption | consumption

2010 0.75 kWh 0.9 kWh 1.33 kWh 35 litres 44 litres 55 litres
2005 0.8 kWh 0.94 kWh 1.35 kWh 35 litres 45 litres 65 litres
1999 0.89 kWh 1.08 kWh 1.45 kWh 39 litres 57 litres 90 litres

Table xx: Comparison of electricity and water consumption for each use with 5 kg front-loaders (standard
program at 60°C). Source: Particularly energy-saving appliances, Energy Agency of North Rhine i Westphalia

The electricity consumption of a conventional old washing machine does not depend upon the filling
level; that is, when only half loaded with the normal wash program, the washing machine requires
the same amount of electricity as with a completely filled drum.

If washing with an only partially loaded washing machine is unavoidable in your household, the most
economical washing machines are those which adapt the amount of water to the amount of laundry.
In new washing machines this so-called automatic capacity regulation is already standard.

However, a half-full washing machine still requires considerably more electricity per kilogramme of
laundry than a small, but full washing machine.

Washing temperature
The energy consumption per washing cycle depends strongly on the washing temperature.

Washing temperature Required Cost per use
electricity for
each use
30 degree wash 0.35 kWh 0.84 €
40 degree wash 0.50 kWh 1.20€
60 degree wash 0.95 kWh 2.28 €
95 degree wash 1.7 kWh 4.08 €

Table XX Consumption and costs per washing cycle according to washing temperature with
0.24 Euro-cents /kWh electricity

The selection of the best suited wash program according to the type of textile and the level of soiling
determine the consumption. As a rule, even for heavily soiled textiles no pre-washing is required. At
95 degrees without pre-washing one saves around 40% of the energy consumed with pre-washing. In
view of the washing effectiveness of today's washing machines, the 60° program is sufficient for
white laundry (underwear, hand towels). The 95°C program requires nearly double the energy of the
60° program.

Energy-saving programs

The different extra programs, such as the short program, the energy-saving program or the
optimisation of the spin speed, can save energy. With energy-saving programs longer soaking times
are used in place of high washing temperatures. Examine the times required for the respective wash
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programs in the user's manual. The so-called energy-saving program sometimes turns out to be more
energy-intensive than, for example, the short program for slightly soiled laundry.

Energy consumption of dryers

Electrical laundry dryers require considerable electricity. In any case, drying laundry in fresh air or in
the laundry room is less expensive.

In winter also, laundry can be dried with little energy consumption in the laundry room, in the cellar
or in another suitable room on the laundry stand, if necessary with a 25 Watt fan (cost of purchase
around 10 euros) oriented so that the air is blown between the laundry items and causes them to
move in the air stream. Laundry dried in fresh air delivers water to the air flowing past. With this
trick well spin-dried laundry is dry after one day or even after a few hours. Pleasant side effect: The
continuous motion of the laundry renders it soft and smooth, as in a laundry dryer.

Laundry driers are available in three basically different designs:

Ventilation dryers introduce ambient air, heat the air and blow it through the laundry, so that it takes
up moisture. The moist hot air is then expelled to the outside. This requires a well-ventilated room
and an exhaust air pipe to the outside in order that the air intake is relatively dry and not moist and
no damage occurs to the building structure due to moist air. Gas-heated ventilation dryers have
around only half the low primary consumption of electrically heated ventilation driers.

Condensation dryers are more widespread than ventilation driers and require only a single
connection to power. Moist hot air is cooled in a section of the appliance, whereby the moisture
condenses and is collected in a reservoir or immediately passed to the waste water.

The r air dried and cooled in this manner is heated again and blown through the laundry. Usually the
room air is pumped in a duct through the hot air of the drier, heated and again expelled to the room
in order to heat the drier environment. Alternatively, there are also water-cooling systems. According
to design, these appliances require around 10 per cent more energy than ventilation driers to
achieve the same effect. Condensation dryers with heat pump function at low hot air temperatures
as standard condensation dryers. The heat from the drying process is recovered. With these dryers,
one can save as much as 50% of the electricity consumption, depending upon the appliance
compared. Cabinet dryers, which dry using cold air, have the lowest energy consumption of all but
require very long drying times.

A special form of dryer is the washer-dryer. These appliances are washing machines, which can also
dry laundry. The standard models can e.g. wash 5 kg of laundry and dry 2.5 kg of laundry per wash
cycle. That is, after washing it is necessary to remove half of the laundry and dry the amount
remaining. For the appliances described here drying takes by a water condensation technique. The
heated dry air is led past a water-cooled surface onto which the water vapour condenses and flows
off as water. For drying, these appliances also require (cooling) water. Washer-driers are intended for
small households in which a separate drier cannot be installed and where there is also no possibility
of hang laundry on a clothes line to dry.

Decisive for the time and energy consumption required for drying is how much water is admitted to
the laundry. If the laundry is spin-dried at 1,400 instead of 800 rpm, the electricity consumption of
the condensation or ventilation dryer is reduced by around 30%. Dryers function best when are
completely filled.

Washer-drier | Ventilation Condensation drier | Clothes line
drier (without heat pump)
(electric)
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Inefficient appliance | 750 € 660 € 675 € 0€
New efficient | 380 € 400 € 510 € 0€
appliance
Savings 370 € 250 € 165 € 0€
Savings in electricity | 75 € 50€ 30€ 0€
costs per year

Table : Operating costs for washer-dryers in a four-person household (150 usages per year, cost of electricity 20
Euro-cents/kWh). Author's calculations.

Energy and water consumption of dishwashers

Dishwashers require electricity for heating the water. This fraction constitutes around two thirds of
the consumption per washing cycle. Reducing the temperature of the dishwasher from 60 degrees to
50 degrees consumes around 30% less electricity.

When fully loaded, large dishwashers with space for 10 to 14 place settings are more economical in
terms of electricity consumption than smaller dishwashers with space for seven to nine place
settings.

There are usually programs for different degrees of food residues, which differ according to
temperature (40 — 70 °C), washing time (approximately 30 — 120 minutes) and energy required.
However, nearly every dishwasher has special program settings, and the program times can be very
different.

By using energy-saving programs of these appliances, equally good results are obtained with longer
washing times at lower temperatures, with less energy consumption than with shorter washing times
at higher temperatures.

Temperature Description Electricity Program time Water
consumption consumption
35 degrees "fast" 0.7 kWh approx. 30 min. | 10|
40 degrees "mild" 0.9 kWh approx. 75 min. | 15|
50 degrees "eco" 1.05 kWh approx.140 151
min.
65 degrees "normal" 1.6 kWh approx.140 191
min.
70 degrees "intensive" 1.7 kWh approx.150 201
min.

Examples of electricity and water consumption with a modern dishwasher (12 place settings, full)

Energy consumption for cooking
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The average power of an electric stove is 1000 to 1500 Watts (small hot plate), up to 2200 Watts
(large hot plate) per hot plate in use. The oven has a power of around 2 kW. Thus, cooking one hour
with the large hot plate consumes between 2 and 2.2 kWh of electricity.

In terms of energy consumed, gas is more favourable for cooking, as the entire chain leading to
conversion of energy (e.g., coal) to electricity is no longer required. As the price of gas is also less
than that of electricity (6 to 8 Euro-cents/kWh compared with 19 to 21 Euro-cents/kWh), the price
advantage is more than 30%.

Household size Annual electricity consumption for
cooking

1 person 200 kWh

2 persons 390 kWh

3 persons 450 kWh

4 persons 580 kWh

Table XX Mean consumption values for an electric stove. Source: VDEW

Different efficiencies are found according to the type of cooking hob. The higher the efficiency, the
greater the amount of heat directly supplied to the food being cooked in the cooking vessel and not
only to the hot plate itself. Heating to the required temperature consumes between 70 and 80% of
the electricity consumed, leaving only 20 - 30% for further cooking, particularly when the hot plate
step is reduced in due time.

Electricity for heating

The most common appliances in households for heating with electricity:
® air conditioners;

e calorifers;

¢ radiators: oil, water, dry (air);

e storage heaters;

The largest share of electricity consumption in households is comes from the use of heating
appliances during the winter season.

The energy consumption of electrical appliances is determined by the installed power of the
appliance and the time of use.

Air-conditioners for cooling

Classified by efficiency, the air conditioners rank:

¢ Conventional - these air conditioners do not change the power they give

¢ Inverter - these air conditioners change their power smoothly, allowing them to operate in optimal
mode.

¢ DC inverters - this is a variation of the inverter air conditioner, whose compressor is very efficient,
which is reflected in increasing the efficiency of the whole machine and reducing the consumption of
electricity.

The required installed power of the air conditioners for premises with different heated volume:
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Space with dimensions Required power
Up to 50 m3 2.0 kWh
50-60 m3. 2.7 kWh
60-90 m3 3.5 kWh
90-120 m3 5.0 kWh
120-170 m3. 7.0 kWh

7.3.  Stand by losses

The standby mode is the lowest power consumption mode which cannot be switched off (influenced)
by the user and that may persist for an indefinite time when an appliance is connected to the main
electricity supply and used in accordance with the manufacturer’s instructions.

The standby mode is usually a non-operational mode when compared to the intended use of the
appliance’s primary function. The measurement of energy consumption and performance of
appliances during other operating modes or intended use are generally specified in the relevant
product standards and are not intended to be covered by this standard.

Losses from standby mode of electrical appliances come from the fact that the appliances are not
completely switched off, but are in standby mode to switch on and spend energy. The standby mode
is mostly known by TVs. They are in standby mode to allow switching on and off by remote control. In
such mode, TVs can spend as much energy as they do in the operating mode.

On 1 December 2008, the European Commission adopted an eco-design directive for energy-using
appliances, which sets new requirements for improving their energy efficiency. They also include a
requirement for a maximum of 0.5 - 2 watts of power consumption in the standby mode, which will
gradually decrease. This applies to all new appliances.

Appliance Stand-by Average time in
compsuntion, | standby mode per
Watts day, hours
LCDTV,80-94cm 1 20
Old TV receiver 6 20
DVD 10 20

Project funded by: Erasmus+ / Key Action 2 - Cooperation 8
for innovation and the exchange of good practices, KA204 -
Strategic Partnerships for adult education.



IDEA 2017-1-CY01-KA204-
026725

Hi fi system 8 22
Radio 2 20
PC with monitor and printer 10 20
Modem + router 7 20
Telephone 2 23
Coffee machine 3 23

7.4. Energy labelling of electricity devices

EU energy labels help consumers choose energy-efficient products. Products are currently labelled
on a scale of A+++ (most efficient) to G (least efficient). However, as a result of the development of
more and more energy-efficient products, products will be gradually relabelled with the
reintroduction of the simpler A to G scale.

h— Q‘\

\

Most large household appliances must bear the EU label. The EU energy label must be clearly visible
on the front or top side of every appliance in the sales or exhibition room. Which appliances must be
labelled in this way is defined in the national energy consumption marking act.
At the present time this is required for:
9 refrigerators and freezer units
washing machines
washer-dryers
laundry dryers
dishwashers
electric ovens
room air conditioners

=A =4 =4 =4 -4 A 4

lamps
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7.5. Monitoring and calculating electricity energy in households

It is not too difficult to calculate electricity consumption. Most devices have a label that lists what the
installed power of the device is or how many watts it uses.

There are some easy steps for calculating the electricity consumption in households:

Step 1 Watts Per Day

To calculate energy consumption costs, simply multiply the unit's wattage by the number of hours
use it to find the number of watt-hours consumed each day. For example, let's say you use a 125
watt television for three hours per day. By multiplying the wattage by the number of hours used per
day, we find that you are using 375 watt-hours per day.

125 watts X 3 hours =375 watt-hours per day

Step 2 Convert to Kilowatts

But electricity is measure in kilowatt hours on your electricity bill. Since we know that 1 kilowatt is
equal to 1,000 watts, calculating how many kWh a particular device uses is as easy as dividing by
1,000.

375 watt-hours per day / 1000 = 0.375 kWh per day

Step 3 Usage Over a Month and Year Period

Now to find out how much that's actually going to cost you on your electric bill, you'll have to take
the equation a bit further. First you'll need to figure out how many kWh the TV uses per month.
375 watt-hours per day X 30 days = 11.25 kWh per month
11.25kWh per month *12 = 135 kWh per year

Step 4 Figuring Out the Cost

Next, pull out your last electric bill and see how much you pay per kWh. The price of the electricity
energy in Cis 0,2203 BGN for kWh. To find how much the TV is costing you in a month, multiply your
electricity rate by the kWh per year that you calculated above.

135 kWh per year X 0.2203 per kWh = 29.7405 EURO per year

In the table below is shown an example for calculation of the yearly electricity consumption and
electricity costs for typical households’ appliances, depending on the energy class:
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Working  Working o . "
Installed power[Watt] hours [ Yearly electricity consumption  Yearly electricity costs [euro/year]

' kWh/year aproximatel
Units | day | [month/ye [kWh/year] (aproximately)
[h/d] ar]
G-E  D-B A-Ar+ D-B  A-At+

Electrical device

€174,48 €142,75

Water heater 3000 2200 1800 1 1 12 1080 792 648 €237,92
Ce . 3500 | 3000 | 2500 1 1 12 1260 | 1080 900 €277,58 €237,92 | €198.27
Grill 2100 1800 1000 1 0,06 12 45 39 22 €9,91 €8,59 €4.85
Bulbs 80 40 10 10 3 12 86 43 11 €18,94 €9,47 €2,42
Electric blanket 120 80 60 1 2 4 29 19 14 €6,39 €4,19 €3,08
Electric heater 4000 1200 0 1 3 4 1440 432 0 €317,23 €95,17 €0
Kett\l\faizrr hot | 1800 | 1500 | 1200 1 0,3 12 194 162 130 €42,73 €35,69 €28,64
Coffee machine 1000 200 60 1 0,1 12 36 7 2 €7,93 €1,54 €0,44
Air conditioning 0 1800 1200 2 3 6 0 972 648 €0 €214,13 €142,75
Computer 300 150 60 1 2 12 216 108 43 €47,58 €23,79 €9,47
lamp living room | 100 50 12 1 3 12 108 54 13 €23,79 €11,89 €2,86
Microwave 1000 800 600 1 0,1 12 36 29 22 €7,93 €6,39 €4,85
Night Light 100 50 12 2 1 12 36 18 4 €7,93 €3,96 €0,88
Washing machine 250 220 150 €55,07 €48,47 €33,05
Player 80 50 10 1 1 12 29 18 4 €6,39 €3,96 €0,88
Vacuum cleaner | 2400 1800 1400 1 0,2 12 173 130 101 €38,11 €28,64 €22,25
Router 8 7 6 1 24 12 69 60 52 €15,20 €13,22 €11,45
Hair dryer 2000 1500 1000 1 0,05 8 24 18 12 €5,29 €3,96 €2,64
Clothes dryer 1 649 581 235 €142,97 €127,99 €51,77
Dishwasher 1800 1200 800 1 0,5 12 324 216 144 €71,38 €47,58 €31,72
TV set 500 125 60 1 3 12 540 135 65 €118,96 €29,74 €14,32
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Toaster 1000 800 600 1 0,05 12 18 14 11 €3,96 €3,08 €2,42
Stereo system 600 200 100 1 1 12 216 72 36 €47,58 €15,86 €7,93
Freezer 1 431 323 157 €94,95 €71,16 €34,59
Refrigerator 1 12 520 200 80 €114,56 €44,06 €17,62
Iron 1200 1000 800 1 0,1 12 43 36 29 €9,48 €7,93 €6,39
Table for calculation of electricity consumption of different appliances in households
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7.6. Electricity measuring

An electricity-measuring device allows the simple measurement of the electricity consumption and
the energy consumption of electrical appliances. Electricity-measuring devices are available on the
market in different designs. For use in the household, as a rule a simple device for the measurement
of a maximum of 4 kW is sufficient. The load limit of the measuring device must be observed

What does one have to consider when purchasing a new measuring device?

The measurement range should begin at 0.5 Watt, as otherwise standby losses and losses due to the
pseudo-off state can be measured only very inexactly or not at all. Unfortunately, large chain stores
frequently offer altogether inexpensive measuring devices which fail to fulfil just this criterion! The
electricity measuring device should be as exact as possible, feature a clearly visible display and allow
simple operation. It should be possible to read the electricity consumption directly in Watts.

Simpler and less expensive devices, which measure less exactly, can be used for the measurement of
consumption by the refrigerator. Besides the indication of the current power, a storage function for
the long-term measurement of consumption by the refrigerator is absolutely necessary! An internal
measuring device measures the time and energy consumption since the installation of the device.
Always make certain that the memory is set to zero at the beginning of the measurement. Also, after
removing the measuring device it must be possible to read out the stored "time" and "energy
consumption" data again.

Most measuring devices also indicate the electricity costs arising from the measured energy
consumption. The basic price of electricity is usually pre-set, but can be adapted manually.

Aktion No-Energy

Figure 2 Example of a device for the measurement of electricity with a measuring accuracy of
1 Watt for a price of 30 Euros. Source: www.no-e.de
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Figure 3 Example of a device for the measurement of electricity with a measuring accuracy of
0.2 Watts for a price of 50 Euros. Source: www.no-e.de
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7.7. Reading the energy bills

You can find more information in the following web links:

I Explaining the bill

I Domestic Use Tariff
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https://www.eac.com.cy/EN/RegulatedActivities/Supply/tariffs/Documents/Domestic%20Use%20Tariffs.pdf

