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Energy Certification of Buildings gﬂ

Certification since 1997

« Energy Management in large buildings ELO (>1500 m?)
 Energy Labelling in small buildings (<1500 m?)

New Certification Schemes from 2006
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Energy Labelling in Large Buildings RIj

The old system

 Energy Labelling including Energy Rating
 Energy Plan

* Energy Management

* Registration of Consumption

 Consultant: Engineer with 4 years of experience
within the last 5 years

* Done Yearly
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Energy Labelling in Small Buildings RIj

The old system

 Energy Labelling including Energy Rating
 Energy Plan including Documentation
 Detailed Registration of Building and Installations
o Calculated Consumption

 Consultant: Engineer or Architect with 5 years of
experience within the last 10 years

« When the Building is Sold
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Calculated or measured '3[1

Should data be calculated or metered — pros & cons

« Metered data can be more easy to obtain and will give a true
picture of the consumption and possible savings in some cases

+ Metered data take in actual use

 Calculated energy is possible to compare
* By calculation the assumptions are more clear

So in fact we need both of them!
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Calculated or measured '3[1

Metered consumption looks as an easy alternative

Metered consumption will be difficult in terms of:

* Braking down consumption
« electricity for ventilation, air-con, light, computers?
 Adjustment to a standardised use of the building
 e.¢. how to adjust air-condition?
« How to find and estimate savings!

 especially, how much can you save if you don’t know your
energy consumption?



'S,
Danish experience Bj

* Very difficult to estimate savings If based on metered
values

« Two consultants might get very different results +/- 70 %

 Consultants might hesitate to propose savings

« What is gained by metered consumption might be lost on
adjustment and on advising

* Need for detalled and accurate handbooks for
consultants

* Inspection must be specified

e Standard values

 Typical or common used values must be given
 Clear rules for inspection, but also for advising
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Danish experience - 2 B

« Use standard calculation principles to be sure that the
reports are reproducible
 Very complex method do not raise the quality

 Very important with effective software and database
solutions — Internet on-line solutions are preferable
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Energy Consultants Handbook Bj

Handbook Is the dalily guide for the
energy consultants

Base for quality assessment

Guide for assessment of building etc.
Guide for calculation

Guide for advising on savings

Guide for filling in energy labels
Guide for reporting / procedures etc.




Handbook - Simplification

Simplification obtained by:

 Fixed Values

Default Values

 Typical Constructions

 Typical Heating and Cooling Systems

 Typical Components

Higher Losses / More Important => more accuracy




Indholdsfort. Punkitegn m. bullet Purkttegn m, tal Owerskrift 1 Owerskrift 2 Owerskrift 3

Bilag 9 - U-vardier for vinduer inkl. karm og
kalfatringsfuge

Fast windue
1 rude 1+1

hxbi lag glas
meter

3 lags 1+1 lag

Termorude -
termorude energiglas

energiglas

termorude

Bondehusvindue
h® bimeter

Termorude

3 lags
termorude

1+1 lag
energiglas

energiglas

termorude

1,2 * 0,6
Et fags 6 ruder

2,9

2,7

1,7

2,4

1,2 *1,2
To fags 12 ruder

2,5

1,7

z,2

1,72 * 0,6 26 7,9 7,3 1,8

1,8

1,7 % 1,7 26 7,9 7,2 1,8

1,6

1,4 * 1,6
ITre fags 18 ruder

2,4

1,7

7,1

14 * 1,6 2,7 2,8 2,1 1.8

1,5

Fast windue
1 rude 1+1

hxbi lag glas
meter

3 lags 1+1 lag

Termorude .
termorude energiglas

energiglas

termorude

1,2 * 0,6 2,5 2,7 2,3 1,7

1,9

1,2 *1,2 2,4 2,5 2,2 1,d

1,7

Dannebrogsvindue
h® b imeter

Termorude

3 lags
termaorude

1+1 lag
energiglas

energiglas

termorude

1,4 % 1,6 2,5 7,8 7.1 1,8

1,6

1,6 * 0,6
Et fags 2 ruder

2,7

2,3

1,7

1,6 *1,2
[To fags 4 ruder

2,7

2,3

1,7

1,6 *%1,1
[To fags 4 ruder

2,7

2,3

1,7

1,8 % 1,6

Tre fags 6 ruder

2,7

2,3

1,7

Bondehuswindue
h x b i meter

3 lags 1+1 lag

Termorude ’
termorude energiglas

energiglas

termorude

1,2 * 0,6
En giende ramme z,70 2,3 1,7
1 rude

1,9

1,z *1,2
[To gdende rammer 2,70 2,3 1,7
2 ruder

1,9

Typical Windows

1,4 * 1,8
tre gdende rarmmer
G ruder

Dannebrogswindue
h® bimeter

Termorude

3 lags
termorude

1+1 lag
energiglas

energiglas

termorude

1,6 % 0,6

Et fags 10 ruder

2,9

2,7

1,7

2,4

1,8 * 1,2
[To fags 20 ruder

1,6 * 1,1
To fags 20 ruder

4 = % 4 2

Fuld skaerm =




Bilag 12 - Typiske konstruktioner i "Danskernes huse"

Labenurnrmer | yderste hdjre sgile hanwiser til U-va&rdier i Bilag &

Huse fra 1940°erne - Statslanshuse my.

Bygnings-
del

Byaningsreglemen
ter, besternmelser
og regler

konstrultion

Oprendelig Isolering

Stats|3n til
parcelhuse {110
mz) stillede krav

orn varmeisolering af
loftar.

Huse i 2 etagerel, 1
etage med udnyttet
I 22l der

Ingen BR-kray

Massive mure,

1/1-stens fuld mur af
eglsten 1500 kgsm fuged
udvendiagt og pudset
indvendigt.

1t:-stens fuld muor (36
crn) af massive teglsten,
1500

g/, fuget udvendigt og
pudset indvendigt,

2-stens fuld mur (48 cm)
af massive teglsten, 1800
l:q/rm” , fuget udvendigt
og pudset indvendigt

Hule mure.

1t%:-stens hul mor (36
crn) af mangehul sten,
1500
l:g/m° for teglmassen,
rmed faste binder:olonner,
fuget

udvendiat og pudset
indvendigt.

30 crn hul mor af tunge,
rmassive teglsten, 1800
l:g/mn” fuget udvendigt og
pudset indvendigt,

Lofter og
etage-
adskillelse

Tag af teql eller
bglgeeternit,

k- rare til
loftsisolering

Fritliggende huse
i
1 eller 2 etager
rmed

rejsning.

Ofte ¥ kelder,
Haneb3ndsspeer

zller
nitterspar.

Ejzlkelag med
qulvbraedder + indskudt
isolering og

spredt forskalling rmed
puds,

l<t-av orn mindst 2 o
isolering rmod kolde rum,

lsulve og
dak

Statslansordning for
byageri af
parcelhuse op til
110 m2

Gennemgaende af god
byageteknisk
|l alitet,

b raw il
loftsisolering og
loturnernassigt
blew qulvene oftest
ogsd isoleret med
rmin. 20 mm
mineraluld

Guly mod
lerybelkalder:

Isolering: min 20 mm

ftraebjelkelag

g? qulvbradder rmineraluld £.10
bjzellelag

Suly mod kaelder

Oftest som Oftest visaleret 6.9

Beregninger af energimaerke for varme
Beregning af energimaerke for el

Beregning af energimaere for vand

Beregning af energimaerke for COZ
Formeloversigh

Eksermpel pa beregning af energimeerke for varme
1 Baggrund for energimaerkning
2 Energikonsulentens kvalifikationer og answvar
3 Energimarkningsardningens organisation

Luk Fuld skazrm

Typical Houses




Handbook for Energy Consultants

Must:
« Mandatory, only possible values

Should:
 Can choose different, but must be able to explain

Can:
« Some values, others can be used too

Examples:
« Free/as inspiration
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New Energy Certification in Denmark




Energy Certification from 2006 B

Based on use not size of buildings !

 One family houses
« by sale
e Buildings with flats

e combination of building and flats
* large regularly, every 5 year, small by renting out
or by sale

e Public buildings - trade and services
* regularly, every 5 year




Energimarke

Encrgimarhe for folgende o cndon

Energimxrke nra 111023
Gydigt 5 &rfraz 8. august 2006

Baregnet vanm aforbrug

Arfig udgifts
A0S lor. Indkl.
moms of afgift or

Arsforbrug:
175 MWh f|ernvarme

Hvorfor er forbruget beregnet 7
Dz

ammrg-
Eraprsus

UiskaTe bodioSor 172 m ward
Bl wanch areronilon Z 2 ITEVT e e 4581 Rr
+ 120 e vared

E] & TV e 1200 kr o ar

Ve sadrna o 2

Y

Block of Flats

Identification of building
Date

Measured consumption

Energy label based on calculation
Energy label after improvements

Most important recommendations
including possible savings,
Investments, prices in DKK and
pay back



Energlmerke nra 111023
Gydigt 5 &rfraz 8. august 2004

Ay

marg-
Eeparsase

il AT

skifn olade o per | garas
Wdskfe ghadebmper | knider

Wand
Ao

Udska%e o

Varme
kit wirchucr 1. sal

o Wnduer pa howed mppe

120 ke
1240 kr

More
recommendations
for the building

Recommendations b
general improvement
of the building

Comments



Enercimaerke

Encrgimmrke nra 111023
Gyidigt 5 &r frar 8. august 2006

| Bygningsdola |

* Loft o tag
Status

Vurdering og forsiag

: Ydarvagge
Status:

o lasa fuger | 200

Vurdering og forslag: Hworsindussbrysninges ofrisciomt, kan detbe ud anes

* Winduar, dore, ovenlys of glaspartier
Status: Crve ol ar i

mudermed 1 g glas o i
d 1 lag glas

Vurdering o forsiag

2y ar i
nrapped ans

cloret tranh jmike kg

5 o ndblass mincmiulids-

The consultants registration o

* The building constructions

« Systems of ventilation and
refrigeration

* Heating system

* Electric components

« Water installations

and

* Description of the building

« Data of the calculation

* More information by Internet
e Signature



Energimxerkning

-irst a description of
now the individual
payment for each flat is
neing done for this

ouilding

Second the average
energy consumption for
flats

&l
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