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Motivation for Directive (16.12.2002)
= .
c * Reduction of the energy demand and the CO2
'S emission of buildings (space heating and hot tap
9 water amounts to 40% of the total end-use energy
GE) N demand in Europe)
S 5 * Value of buildings not (only) because of the location
< 5 but also because of the energy demand and the
i§ e operating costs
= » European harmonization of standards for calculation
= . i
= and evaluation (certificates) of energy demand of
E)' buildings

* Reduction of emissions by constant maintenance of
boilers and air-conditioning systems




"'T'ue Content of the Directive
N » Development of the calculation method (energy
I= demand of heating (EN 13790), cooling (new),
'8 lightning (new) and losses of the production- and
% distribution systems (new)
N
é @ . Fixing of average,
g O minimum and Heat demand class Ene(rg);dden;and
= E maximum energy 2
= demand of buildings
5 by the national C
s governments D 0
0 ES.
= » Development of
energy certificates —
for buildings
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Content of the Directive

* Application for all new and refurbished buildings
* Private houses: new buildings, (partly)selling, renovation
* Public buildings: right after the directive comes into force

* Increasing the use of renewable energy sources,
combined heat and power plants (CHP) and heat
pumps if economically feasible




ﬁTue
= * Regularly inspections of boilers
= (>100 kW every 2 / 4(gas) years;
0 <20 kW every 15 years)
s}
Gg) N . Regu_lquy inspection of air-
g & conditioning systems
< E * Inspection by independent
=) specialists
=
=
b=
E; * Set into force by
N January 4th 2006 !l
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N *Level A
I= Calculation of End-Use Energy demand
'S (predefined user behaviourm, Asset Rating)
L)
GE) N c*LevelB
5 E Measurement of End-Use Energy demand
= © (actual user behaviour, Operational Rating)
= D
=
E
o eLevel C
é Estimation of End-Use Energy demand using
9 statistical values for different types, architectures
c

and ages of buildings
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» Mandate to CEN (October 2003) for developing
calculation systems

» Affected Technical Committees (TCs)

CEN/TC 89 Thermal performance of buildings and building
components

CEN/TC 156 Ventilation for buildings

CEN/TC 169 Light and lighting

CEN/TC 228 Heating systems in buildings

CEN/TC 247 Building Automation, Controls and Building
Management

« Till this time big activities in the standardization
bodies
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ENISO 6946 ENISO 7730

ENISO13789 CR 1752

ENIS0 10077 PrEN13779

Etc. Temperature

Infiltration Humidity "

(TC156) \/eﬂnl National data
Internal loads B:Joll(jelpt?es :_stgrreg‘l!:éte Climatic

prop! q conditions
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Calculation of Building Energy Demand for Heating and Cooling. (simplified)
Revised EN I1SO 13790 (TC89WG4)

Domestic Hot Watel
energy demand, kWh

TC228WG4-
New WI
Concept as

PrEN14335

/"V_'enmaﬁan System
TC156. to be included
\I in heating-cooling
fsystems? _
SO e

Building cooling
energy demand, KWh

Building heating
energy demand, kWh

prEN14335-1
PrEN14335-x
prEN14335-y
Etc.

Incl. IBA

Tighting
Electrical energy:
KWh

Primary energy

System:
Heating energy: ~ kWh
Auxiliary energy: kWh

Primary energy

System:
DHWenergy:  kWh
Auxiliary energy: kWh

Primary energy

System:
Coolingenergy: ~ kWh
Auxiliary energy: KWh
Primary energy

‘ Total primary energy and conversion to CO? emission ‘
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= » Tremendous pressure of time

E (normal time to set up a new CEN standard is 10
§ years)

GEJ ~  * New methods can only be limited verified

E @ (single countries, such as Germany had money for
g O this)

_

= .

= * In 2006 there probably won’t be harmonized

5 standards

=

@ * As the regulation is European law (independent
= from the CEN) - necessity of national transitional

arrangements
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5 DIN 18599

g Strukturvorschlag

G') N — Teil 2: Nutzenergie Raumwirme

g E —— Teil 3: Nutzenergie Raumkalte

H) 0) L1 Tell4: N gle Luf Itung

; D Teil 1: Allgemeines —I Teil 5: Endenergie Beleuchtung I

S l_ + Definitionen :

D + Vorgehensweise —— Teil 6: Endenergle Heizung

= * Zonlerung j——i Teil 7: Endenergie Trinkwarmwasser

- * Primérenergiefaktoren

B * Umwelteinflisse —| Tell 8: Endenergie Kilte l

- L1 Tell 9: Hilfsenergien |

(é) —| Teil 10:Randbedingungen, Nutzungen I

= |

—| Teil 11: Beispiele
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boundary of the hot water system
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boundary of the Building

Institut fur Warmetechni

TU Graz

Calculation of the monthly demand for heating and cooling based on prEN 13790

Calculation of ener

use for space heatin
according to EN 832 or prEN 13790

(monthly method})

Heat losses QI

Heat gains Qg

Q=Q-nQ
Heat use for space
heating

)

Calculation of enerqy use for
space heating and cooling for
determine the ene demand of
the air conditioning system

Q =n-Q,

Q useful

Qg not useful =

(1-m)-Qq

Gains useful for heating

Gains not useful for heating

J

v
Qh

Room heating demand

Qc = Qg not useful

Room cooling demand
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Approach Germany Non-residential
Buildings , User Profiles

[Einzel- und Gruppentiire n [Einzelhande! (mit Kihlprodukten)
raguzne rermumgrzen ] I 18
pimuncatsge oo Jan faa] pasi]
[ragesscnnncen ha 77
& ha 77
et A T B (-
RALT pm Jahr am .
[Tagiche Betrieknznd Heitung [Uh
o

il
IR Pesscn)

[ il

B T I 7 T - T

o o | i gl 80 10 1 £33 WP i Arbinsifor

Institut fur Warmetechni

TU Graz

Approach Germany
Final Energy Demand for Air-Conditioning

Goda‘ F ] Ty Code WRG-Typ Code WRG-Grobe
B o B B - -
i' mitTolernzberelch 1 w:;: h::l-lrﬂg '-'“1\.’:‘ Warm nrﬁeti::vﬂgung >1' 0%
2 Tnler::ﬁr;lsich 2 Dampfbefeuchter -,'2:4-. Wame-und | 2 75%

Feuchteubertragung

Aus insgésamt 3% = 81 Kombinationsmaoglichkeiten wurden 48 sinnvolle
Varianten identifiziert !




Approach Germany
Final Energy Demand for Air-Conditioning
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Approach Germany
Final Energy Demand for Air-Conditioning
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E Calculation direction (from the demand to the source)
o
L)
TN N
£ N 7N
E = Qs
- O] ™ Final energy
; . @ (boundary:building)
D o < R
S (o Q : heat demand
Y= .
- -
3 Qe = M
.; 0 Distribution [ Storage Generation| | W Primary
(")) ) : vy -7 energy
< I
Energy direction (from the source to the demand)
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* National implementation via the Austrian
Institute for Building technology (OIB) and the
Austrian Energy Agency (EVA) and national
regulation

Institut fur Warmetechnik
TU Graz

» Generally following the processes, which were
discussed by CEN and the German DIN 18599
(Three Levels, monthly approach for calculation)

* In Austria there will be 3 levels (calculation,
measuring, estimating out of catalogue) of energy
demand determination — similar to Germany
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'S * Heating / cooling load .
Q £
° i
E % i,
= = « Statistic about over-
; o te m p e ratu re Raumlufttemperatur [°C]
D
D |_ Heat Storage
Y
) o ¢ Radiators
=
) DHW
'; Cold water
0 * Detailed effects of || ===
= complex hydraulics [ £ Rt
and controls 2 4 Diw
Cold water
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= » Effect of complex
0 calculations (big
° sunspaces, double
£ o skin facades)
g G
D)
5 F
:: » Consideration of user-
= behaviour (window-
b ventilation, attendance, i | i
c

internal loads ...)

* Worst/best case scenarios

Space heating energy for varying indoor air

temperature in a Passive house

regarding climate
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'S * Energy demand for heating and cooling will be

o} relevant already in architectural competitions.

s}

[}

N . . .

£ © < As the first sketch of the architect fixes about 40 %
g 0] of the energy demand of the building, integrated
. design approaches (architect, civil engineer,

) = mechanical engineer...) will become relevant

-

é’ * Building codes and subsidy schemes will use the
b EPBD certificates.

c

o * Detailed questions to the building still need dynamic

building simulation.
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Q « Draft Standardization Mandate to CEN, “Development
E; of horizontal standardized methods for the assessment
£ % of the integrated environmental performance of

:E 6 buildings” (into force presumably 12/2007)

= D

|-

) = « Directive on energy end-use efficiency and energy

- services (into force presumably 6/2006).

é’ (1 % increase of end-use energy efficiency per year)
@

=

e Thematic strategy for urban environment (sustainable
building) (KOM(2004)60, 11.02.2004
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