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OLSK (R VELEWE Key energy challenges for Europe

Europe is increasingly dependent on importing energy from third countries
Europe is in a global race for energy sources

Some of the EU's price increases come from national policy choices -
Energy bills for consumers are rising

Investments in the energy sector at historically low levels
The right policies are in place but implementation is too slow
Energy efficiency: investing in a cheaper and cleaner source of energy

Meeting the EU's 20% energy efficiency target by 2020 means saving the
equivalent of 1.000 coal power plants or 500.000 wind turbines

Open and competitive energy markets 1T meeting EU needs

o Do Do Do Do Do Do I»

To

Technology and innovation &

More information of energy efficiency: http://ec.europa.eu/energy/efficiency/
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http://ec.europa.eu/energy/efficiency/index en.htm
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The Energy Efficiency Directive was adopted in October 2012 and is
expected to allow the EU to approximately reach up to 17 % of the
20 % energy efficiency for 2020.

Also in 2012 the EU-US Energy Star agreement on labeling of energy
efficiency office equipment was concluded and the Energy Efficiency
Fund was set up with a EUR 265 million budget. expected to
integrate programmes promoting energy efficiency.

The Smart Cities and Communities European Innovation Partnership
was launched in July 2012 to boost innovative energy-transport-and-
ICT technologies' solutions enhancing sustainability in cities and
communities.



U Energy efficiency: transposition of the energy performance of

SOLSKI CENTER VELENIE buildings directive
Directive (2010/31/EU of 19 May 2010)
Transposition date: 9 July 2012

Enargy parformance of buildings directive®

Cost-optimal
-

Transposition NIEB** rapaort caleulations
Austra I

ATransposition status is based on declared
Belglum transposition by Member States (Green: Full;
Buigarie Orange: Partial; Red: No).
Cyprus I
m::::::“ 1] AThe Commission is undertaking prima facie
Estonia and conformity checks for those Member
Finland States having notified transposition measures.
Framce
o AFor the NZEB reports and the cost optimal
Hungary calculations, the status is based on whether or
Irefand not reports have been received and not on the
-y completeness of the reports. The Commission
o is undertaking analysis of the reports received.
Luxambourg
Maita ** Nearly-zero energy buildings.
Netharlands
Poland
Portugal
Romaria
Slovakla
Yovenia
Spain
Sweden
United Kingdom
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SOLSKI CENTER VELENJE The classification of objects into classes of energy
efficiency

Class | Annual energy needed to heat the building per unit
EE of useful floor area (kWh/m?2a) - Eop

Bl 15 - 25
B2 25 - 35
C 35 - 60
D 60 - 105
E 105 - 150
F 150 - 210

Etn T energy number for electricity yearly consumption (kWh/m?2a)

Eop i energy number for heating yearly consumption (kWh/m?2a)
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Energy parameters of building

TYPICAL PARAMETERS OF BUILDING CONSTRUCTION, E numbers

On the basis of annual energy consumption and the ground plan of
school usable are calculated the annual number (index) of energy for
heating and electrical installations.

Typical energy parameters of buildings
The classification of buildings

Energy indicators of buildings

Ee 1 energy number for electricity yearly consumption (kWh/m?2a)

Eh i energy number for heating yearly consumption (kWh/m?a)



U Energy parameters of building
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Structural parameters of the building

Usable area of t he bui | dAuxaxxxm2
Heated building volume Ve = xxx m3
The entire outer surface of the building A = XXX m2
Form factor buildings fo=A/Ve

Classification of buildings (building physics data)

Subject to an annual heat required xxx KWh/m3a
Calculated annual heat required xxx KWh/m3a
The actual heat consumption in xxx KWh/m3a

Number of energy - energy efficiency indicators

Eh: heating (kWh/m2, kWh/m3a)
Ehw: hot water (kWh/m2 m3/a)
Ee: Electricity (kWh/m2a)

E: the total number of buildings (kWh/m2) E =Eh + Ehw + Ee

Annual consumption of cold water (m3)

Annual CO2 emissions (t or. Kg)
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souski center veLewse - The average energy parameters of offices in some EU members (2005)

400
350
300
250
200 +—N&5) | Electricity (kWh/m2 a)
1(5)2 j 104 83 m Heating (kWh/m2 a)
166 50
50 - 99 120 63 110
0 - . . . - -5 . .
BG DK DE EL NOR S UK
The average energy parameters of hospitals in some EU members (2005)
400
350
300 -
250 -
200 - B Electricity (kWh/m2 a)

53
150 - 27 m Heating (kWh/m2 a)
100 -
174 150
50 -
0 T T T T
BG DK EL NOR



L

SOLSKI CENTER VELENJE

The average energy parameters of schools in some EU members (2005)
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CASE SLOVENIA

The average energy parameters of secondary schools: Eop = 115, Etn = 28

The average energy parameters of primary schools: Eop = 160, Etn = 30

200,00 T
150,00
100,00

50,00 T

0,00 -

Consumption kWh/m?2

School number

Heat'ng [ Fop
—e—Povpr
350,00
300,00
250,00 +

1 2 313233414251526.162 7 8 9 10110.211.111.311.412 13 14 15 1617.117.218.118.219.119.2 20 21 22

Data from the extended energy
audits 22 secondary schools 1

Slovenia, February 2010
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L Energy status of some public buildings in Slovenia

LJUDSKA UNIVERZA VELENJE 2004 - adult education

Eop: 193
Etv: 0

\ Etn: 35

i E: 228

s | Reu: F
Emisije COz2 (t): 50



L

<OLSK! CENTER VELENE DI J AGKI DOM NOVO i Mtideit @ostzl0 0 7

319:2009"11:18:20°AM

Energy parameters Year 2006 2007
Eop: heating 114 95
Etn: electricity 48 45
E 162 140
Reu: E

Emisije CO2 (t) 412 365
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OSNOVNA GOLA GUSTAVA GI

Eop: heating

Etn: electricity

E:

Reu

Emissions CO2 (1)

Primary School

Year 2004

214
24
238
G
312

2005

179
18
197
F
256

2006

157
15
172

223

L |

HA
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Primary school

Reu:
Emissions CO: (t): 325
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Energy management in public buildings

A Energy management may be defined as the control of energy flows through a
system, so as to maximize the net benefits to the system

A It involves the collection, analysis and monitoring of information on energy use,
and the identification, evaluation and implementation of energy saving measures

A Aim: Reduce both Energy Demand/Costs and Environmental Damage!

Efficiency in energy consumptions

* Quter shell requalification
* Plant regualification
* Balanced engrey use
* Renewable energy use
*Maintenance management
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SOLSKI CENTER VELENJE System of Energy Management

Multi-user system and authorization configuration management |

Energy Manager Maintainer
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Energy management primary tasks
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U building energy view and audits - construction building envelope,
mechanical and electrical instalation and equipments

U implementation of energy bookkeeping

U continuous monitoring of energy use and energy costs

U analysis and design of the building's energy needs

U implementation and control measures to save energy

U surveillance and control of users living comfort in building

U participation in internal and external projects

U cooperation with other governmental and non-governmental institutions

U dealing with issues of energy efficiency and renewable sources of energy
and ecology

U reporting on the state building energy efficiency, implementing
awareness raising activities

u planning of other organizational, technical and investment activities e
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Primary topics of building energy audit

Functional view of buildings

Take periodic inspections and give some review (facade, sealing of the
windows, insulation, the status of radiators and thermal substations,
lighting, other electrical equipments ...). Define (measure) the basic
parameters of the building construction (usable area, the volume ...).

Analysis of energy use in the building
Take the individual energy system audits with focus on measuring
counting-off points:
Implementation of heating and cooling
The system for hot and cold water supply
Electrical power system and consumers




SOLSKI CENTER VELENJE Analyses, microclimate measurements

Analyses of energy with costs

A Audit the energy accounts for every month and with the help of EXC
tables and charts make an month analysis of energy consumption, and
specify the annual energy consumption.

A Inventory of electrical and heat consumers in the building, measure
usage of each major energy consumers: heating, cooling, electrical

A Measurements of electricity consumption and peak power
List daily and weekly consumption of electricity and analyze it.

A Measurements of microclimate in the classroom
Make internal measurements of temperature, humidity, CO2
concentration and illumination of selected classrooms, ancillary rooms,
offices &€ Take the external measure climatic parameters into account.



Some instruments for the measurement of living comfort and
energy consumption

Smart
Build

21
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The internal temperature

Winter time:

A air temperatuwe UcC............ 22 UC

A temperatureldméfereand bf méter above the
A soil temperat-eas6eUC. ... ....... 19 UC

A mean velocity of air movement . . ..... | e

Summer time;

A The air temperatur€6i JCthe room ... ... 2
A temperature difference of 0.1 and 1.1 me
A mean velocity of the air . ..... | ess t ha
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Other referencev al ues of t lparanieiensi ng comf ort

The relative humidity RH: from 35% to 85%
Noise in the room: up to 35 dB / 40 dB contingent in shorter time interval
Minimum average luminosity general classrooms Emin = 300 lux, table Emin = 500 lux

The recommended concentration of CO2 in the room: up to 1000 ppm / conditional to 1500
ppm with occasional short-term ventilation
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