


EPBD 2010/31/EC

Energy Performance of Buildings Directive -
five main requirements

L Development of methodology for integrated energy
performance standards (Calculation procedure).

E Development of standards for new and renovated buildings.
B Development of certification schemes for new and existing
buildings.

B Development of procedures for inspection of boilers and AC
systems.

E Training of independent inspectors (quality assurance).




THE EC
METHODOLOGY

THE EU DIRECTIVE REQUIREMENTS

v Transmission v'Heating
v'Ventilation v'Cooling
v'Internal gains v'Lighting
v'Solar gains v'RE thermal; RE

electric



...energy
efficiency in
buildings???






http://www.cen.eu/

2. Calculation of heating
and cooling load, U-
values, energy
consumption

(124 EN + 6 prEN)

3. Ventilation and cooling
systems

(45 EN)

6. Inspection of boilers
and AC systems

4. Heating and DHW
systems

(27 EN)

5. Lighting. Additional
norms for automatic
control systems....
Economic evaluation of
energy conservation
measures (ESM)

(24 EN)


http://www.cen.eu/
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New Energy Law — December 2003

New Energy Efficiency Law — March 2004

Updated Law for Spatial Planning — 2004, 2006

New Law for RES utilisation -2007

New Energy Efficiency Law — August 2008 (2006/32)

» Designing of HVAC
systems

» Industrial Energy Auditing

» Heat retention in
buildings

» Building Energy Performance

» Building auditing and energy
certification

» Registering of auditors

» Inspection of boilers and AC
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THE BULGARIAN
METHODOLOGY

THE EU DIRECTIVE REQUIREMENTS

v Transmission
v'Ventilation
v'Internal gains
v'Solar gains

v'Heating
v'Cooling
v'Lighting
v'RE thermal; RE electric

THE BULGARIAN METHODOLOGY

INCLUDES

v'Heat transmission through
building envelope
v'Ventilation

v'Heating and DHW systems
v'Cooling

v'Internal (exploitable and
unexploitable) gains
v'Lighting

v'Solar gains

v'Night ventilation

v'RES utilisation
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H evel 1

For the components of the building envelope and HVAC
systems and lighting

*The overall heat transfer coefficient through the external walls , W/m2K ;

*The overall heat transfer coefficient through the windows , W/m2K ;

*The overall heat transfer coefficient through the roof , W/m?K ;

*The overall heat transfer coefficient through the floor (to the external air) ,
W/m4K ;

*The efficiency of heat /cold generation unit (boiler efficiency) , %

*The efficiency of heat distribution systems to the conditioned space , %



Level 2

**For the main energy consuming technology processes in the
building (heating-ventilation , cooling, domestic hot water
preparation and lighting)

 Total infiltration heat losses, kW;

- Specific heat transfer losses through the building envelope, W/m3

« Specific infiltration losses , W/m3

 Total heat losses , kW

« Total specific heat losses , W/m3

* Annual energy consumption for heating/cooling , kWh

« Specific annual energy consumption for heating per heated area, kWh/m2DD
- Specific annual energy consumption for heating per heated volume , kWh/m3DD
* Annual energy consumption for domestic hot water (DHW) , kWh

« Specific annual energy consumption for DHW per conditioned area, kWh/m?

* Annual energy consumption for lighting , kWh

« Specific annual energy consumption for lighting per conditioned area, kWh/m?



Level 3

**For the building as an integrated system (total energy
consumption, CO, equivalent)

« Total “thermal power” for heating, ventilation and DHW, kW
« Total specific “thermal” for heating, ventilation and DHW, kW/m?2
« Total “electrical” power for heating, ventilation and DHW, kW

« Total specific “electrical” power for heating, cooling, ventilation and DHW,
kW/m?

« Annual energy consumption for heating, cooling, ventilation and DHW,
kWh/year

« Specific annual energy consumption for heating, cooling,ventilation and
DHW, kWh/m?

« Specific annual energy consumption for heating, ventilation and
DHW, Wh/m3.DD.



Existing building
or new design

Pz 5 \o

+%=

Inspection and energy
analysis by registered
experts

Energy Audit
Report
Building xx




« Systematic approach
for building energy
auditing

» Specific measurements
and procedure for
collecting initial

data

* Procedure for
data treatment

 Building energy
modeling and
simulation
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i Building envelope Zone function Operating Heating/cooling of

regime the zone
Measured heat, : Test reference
electricity and . bulding < ear
water | energ slel- > Y
consumption l (climate data)

Model calibration

existing v
buildings Model “normalisation”

\4

EP and EP,, ’

\4

Simulation of ECM

\ 4

Economic evaluation of EC







not available for

precise, difficult to use,
“wide use”

special knowledge,
expensive

ulti — factoria
analysis

Reasonable accuracy, not P
heavy input, easy to use For energy calculation

METHODS AND TOOLS FOR SIMPLE ANALYSIS



Even there are very sophisticated and
detailed methods, until now

- EN ISO 13790
seems to be the most “appropriate” method.

It provides more “practical” advantages, as:

- easy to understand and use;

- reasonable accuracy;

- can be computerized with simple algorithms.
We upgraded the method with hourly models for
humidity balance (cooling mode) and developed

software package for building energy modelling
and simulation.
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Energy

Boundaries consump- Description
tion label
EP < 05EP.__ . A Low energy
: consumption
05EP,.. ., <EP<EP,.,.. B
e i 101 || S g ) C
0,5 (EPpay + EPa ) < EP S EP, D
EPpavs < EP< 1,256 EP, . E
EP,... < EP <15EP ... F
15EP, < EP G High energy

consumption




By statistical analysis of historical data for energy
consumption.

- how to constitute the group of buildings?

- what is the representative period for data?

- real measured data for the energy consumption (and
the real climate)???

- is there recorded inside temperature?

- what was the occupation schedule during the historical
period?



Daily energy consumption, kWh
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2. By modelling and simulation

N + how to select representative building/s for the
specific group ?

o + how many buildings have to be modelled for
one group?

o + accurate modelling and simulation require
detailed audit
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» Value of “minimum energy consumption” can be
representative only for a very small group.

» Each building has its own specifity and reference

enerqy consumption = “minimum enerqy
consumption”.

» The reference consumption can be found by means
of calculation (EN ISO 13790), using the normative
values of the building envelope, HVAC systems, ...

parameters (Level 1). The last are available in the
national norms.




1. Defined by the Ordinance for Energy efficiency certification
of buildings - in force since 1 January 2005, updated 2009.

2. The SEDA is responsible for whole the process of
certification, including National Register for the accredited

companies.

3. The Energy building certification is carried out after
obtaining the building permission for use only.

4. Certification is obligatory for public buildings /state or
municipal property/ with gross useful floor area over 1000

m?2.

5. Energy certificate for block of flats is issued for the whole
building only, not for a separate apartment.



> Certification and B&AC inspection is carried out by legal companies
which:

1. Are registered under the Trade law;

2. Are registered by the Energy Efficiency Agency;

3. Have the necessary technical means and measurement tools;

4. Employ necessary staff — persons with:
a) higher technical education and not less than 3 years of experience or
secondary-technical education and not less than 6 years of experience.
b) successfully passed exam.

The auditors are registered by the SEDA.
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» Since May 2005 : 3 Weeks (90
hours) training course for
building auditors

> Part A: Theoretical
46 hours lectures
> Part B: Practical work

> 14 hours seminars
+

» 30 hours Individual Team Project
for building energy analysis and
certification



% National legislation concerning building energy

certification (10 %)
r 7 » The Energy Efficiency Law and the Ordinances for building energy certification

* The Law for Spatial Planning and the Ordinance for energy conservation in
buildings

Building physics fundamentals (10 %)

* Building envelope
* Thermal, optical and electrical parameters. Units and conversion
* Measuring of thermal and electrical parameters

National methodology for building energy performance
evaluation (60%)

* Energy auditing, assessment of annual energy consumption, ECM, building
certification

* Economic evaluation of ECM, building energy certification

Building systems (20%)

Boilers and burning systems, HVAC, DHW systems, lighting , heat exchangers,
fans and pumps, automatic control systems, monitoring systems
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THE LATEST DEVELOPMENTS
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O ENERGY DEMAND |
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ENERGY DEMAND |
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ENERGY DEMAND

CpepneH uHTeHsuTteT| WUsumucnutenHa |TemnepaTypHa pa3nuka
Ha NBIAHOTO BBbHLUHA npu BbTpeLlHa
No OnucaHue LT [ LR | ET g U Rw Hde6enuHa |Terno| cnbHYeBO rpeeHe TeMnepaTtypa TemnepaTypa 20°C
BbHwHO| Ouct. [CpeagHo| Ouct. [BbtpewHo| % | % | % | % W/m2.K dB mm kg Anyapu HOnun 3uma JlaTo 3uma JlaTo
1(®J14 16 HE 4 80 [ 12 [ 55( 1 62 1.4 P9 (-1;-4)* 24 20 21.2 82.7 -17 37 37 17
2|04 16aproH [HE 4 80 | 12 | 55| 1 63 1.1 P9 (-1;-4)* 24 20 21.2 82.7 -17 37 37 17
3|Con 4 16 P14 65 | 26 | 41| 28| 43 1.3 9 (-1;-4)* 24 20 21.2 82.7 -17 37 37 17
4[{Con 4 16 aproH |PJ14 6526 (41 ]2 43 1 PO (-1;-4)* 24 20 21.2 82.7 -17 37 37 17
5|HE 4 12 aproH |9 J14 12 aproH |HE4 71115 42| 2 50 0.7 2 (-1;-6)* 36 30 21.2 82.7 -17 37 37 17
6|HE 4 16 aproH |PJ14 16 aproH |HE4 71| 15| 42 [ 24 | 50 0.6 2 (-1;-6)* 44 30 21.2 82.7 -17 37 37 17
7|Corn4 12 aproH |®J14 12 aproH |HE4 59 | 29 | 33 [ 24| 39 0.7 2 (-1;-6)** 36 30 21.2 82.7 -17 37 37 17
8|Con 4 16 aproH |PJ14 16 aproH |HE4 59 | 28 | 33| 2 39 0.6 2 (-1;-6) 44 30 21.2 82.7 -17 37 37 17
9|Con4 16 aproH |9 J14 16 aproH |Con4 49 | 35 | 26 | 30§ 33 0.5 2 (-1;-6)** 44 30 21.2 82.7 -17 37 37 17
CeBep B'C B°C B'C B'C
4]con4  [16 apron[ona ] [65] 2641 ] 228 43] 1 29 (14 24 20 | 36.8] 124.9] -11] 34] 31] 14]
UsTok/3anag B'C B'C B'C B'C
4]con4  [16 apron[ona ] 6526 a1 22[W3 ] 1 Jl29¢-1;4y] 24 20 | 66.3] 104.7] -11] 34] 31] 14]

Extensive research with the Bulgarian Association for windows
and doors about the thermal and economic parameters of
window’s structures.



O RES SHARE |

LEVELS OF RES ENERGY

Building level

Local level

Infrastructural level
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Use of fossil fuels, MWh/year.
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BALANCE : ENERGY DEMAND - RES ? |

nZEB implication:

- A threshold for maximum energy demand could be defined as:

« Upper limit : by applying cost-optimal procedure for finding cost —
optimal level

- A threshold for minimum renewable share:
« More than 50%




O nZEB ~ nZCB ‘
« EPBD aims to nZCB

« EU climate goals indicate the need of nZEB ~ nZCB
« There is a need for energy indicator linked to CO, emissions
which is independent of climate.

nZEB implication:

- Energy performance indicated in primary energy,
- CO, emissions can be added as supplementary information,

- BG national final to primary energy conversion factors must be
updated and should reflect the reality.



Comparative analysis — 31 countries ‘

Structum of national applications of the NZEB definition: Status 200612
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