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Background

 Energy consumption of building stock in Europe
« Concentration on the energy-unefficient building stock

» Significance of energy conservation as set-up goals of (public) decision
makers in retrofit projects

« Realised by increasing the knowledge of energy-efficient retrofit
technologies and their intelligent application
— by presenting best practice examples

— by giving simple-to-use tools at hand that will support them at the first
planning phase
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on innovative retrofit measures

demonstration building report
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ENERGY CONCEPT ADVISER

for Technical Retrofit Measures
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33 Case Studies from 10 Countries

BIT — The BRITA in PuBs information tool for public decision makers
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IE ﬁ Energy Conservation in Buildings and Community Systems, Annex 36

Case studies overview

IEA ECBCS Annex 36:

Retrofitting of Educational Buildings - REDUC

Exemplary Retrofitting of a School (EROS)
in Stuttgart-Plieningen,
Germany

Figure 1: Sauth view af the =choal
buiding (buiring =ection 1 and 21

Projact Summary
In the EROS Projact the polential for the energy efficent ratrofit of a typical
schoal buikding in West Ggr.‘na?was demonstrated. The ranawal of the space

heating system was combined with mproved irsdation to yiel swergetic
effact. The project simed to minimisa fulure energy consumption and ortimise
the cost effectiveness of the ratrofit. Thus, both operaling costs and
amisskns wera reducad. Tha goal was to imprava the thermal insulation at
least to the standard of tha 1995 German regulations an thermal insulation for
new buildings.

3 ite

Stuttgart, the capital of the Bundesland Bader'iirttemberg, is localed in the
valley and on the hills around the river Neckar in the South Westam part of
Germany at devations between 200 and 400 meters. If's climatic conditions
are bast described by the Warzburg Test Reference Yoar. The coldest manth
is January with a mean aof -1,3 °C; the warmest manth & August with a mean
af 18,3°C

4 Building description /typology

4.1 Typology / Age
Typokgy/hze Pre 1910 1910-1930) 1930-1950 [1950-1%70 | 1970
The multistorey schaol
~ The =ide corridor schoal - . .

The buildng consists of thee parts wilh different ages and is used & a
primary schood and a secondary school (Hauptschuled. This combination is
comman in Germary.
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Retrofitting in Educational Buildings

ENERGY CONCEPT ADVISER

for Technical Retrofit Measures

obtain recommendations for specific problems in your huilding EELTITEILELGLTE

Case Studies
study more than 30 retrofitted buildings and retrofit measures &

Retrofit Measures

compare your building’s consumption to national data

develop an energy efficient retrofit concept for your huilding

programs and methods to analyse your huilding performance

any questions
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Retrofitting in Educational Buildings

ENERGY CONCEPT ADVISER
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obtain recommendations for specific problems in your building | RESHTN LG FEGL T

Case Studies

study more than 30 retrofitted buildings and retrofit measures &
Retrofit Measures

compare your huilding’s consumption to national data BEGITENE LR EL T

develop an energy efficient retrofit concept for your building Retrofit Concept

programs and methods to analyse your building performance Utilities

any guestions Info & Contact




Problem Related Recommendation

S

General Infarmation

This knowledge based list of recommended measures may fit only partly te your building.
Select your problem in the left ¢column and in the right column it is possible to group the measures in
main groups. Select the useful measures manually and read detailed description in the lower part.

— Select the existing problem

General Problems =
Heating energy consumption is high
E ene onsumptio
Water consumption is high
Indaor air guality prohlems
Specific Problems
Building envelope not aiight
Hurnidity or moisture problems
Windows need replacerment
Roof covering needs replacing
Heating contrals need upgrading
Pipework needs replacing
Boiler or burner needs replacerment
Building fabric insulation is poor
Pipewark needs insulating
Wentilation uncomfortahble due to draughts

Hmatine imadanato in wintor sooees ton e =
4| | »

Selected Measure —

Change surface colours and
reflectances

Very short Term (less than two years)

Related Information —
Retrofit Measure Viewer

- Group measures by -

— Possible measures

Change surface celours and reflectances

ime Very short Term (less than two years)

Installation of new lamps
Payback time Very short Term (less than two years)

Occupancy control in large spaces
Payhack time Very short Term (less than two years)

Reduce lighting levels in areas with high computer use...

Payback time Very short Term (less than two years)
Replace inefficient tungsten lighting &
This can improve the daylight distribution within the space ;I

considerably and can help the visually impaired

Can he carried out with routine maintenance

O Lighting and electrical appliances - Daylighting technelogies
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Problem Related Recommendation :; r<|

General Infarmation

This knowledge based list of recommended measures may fit only partly to your building.
Selact your problem in the left column and in the right column it is possible to group the measuras in
main groups. Select the useful measures manually and read detailed description in the lower part.

Zelect the existing problem

General Problems =
Heating energy consumption is high

Indoor air quality problems
Specific Problems

Building envelope not aitight

Humidity or moisture problems

Windows need replacement

Roof covering needs replacing

Heating controls need upgrading

Fipework needs replacing

Boiler or burner needs replacement

Building fabric insulation is poor

Fipework needs insulating

wentilation uncomfortable due to draughts

-
Uaatinm imAadarmats s owsintar paomn s ton o
1] i »

Selected Measure

Change surface colours and
reflectances

Very short Term (less than two years)

Related Information
Retrofit Measure Viewer

Group measures by

Pozsible measures

Change surface colours and reflectances

Fayhack time: Very short Term (less than two years)

Installation of new lamps
Payback time: Very short Term (less than two years)

Occupancy control in large spaces
FPayhack time: Very short Term (less than two yvears)

Reduce lighting levels in areas with high computer use...

Can be carried out with routine maintenance

O Lighting and electrical appliances - Daylighting technologies

Fayback time: Very short Term (less than two yvears)
Replace inefficient tungsten lighting Ll
This can improve the daylight distribution within the space ;J
considerably and can help the wisually impaired.
=
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Matrix of Case Studies and Retrofit Measures
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. : Download of
Case Study Exemplary Retrofitting of a School (EROS) in EERGET

Viewer Stuttgart, Germany PDF
Home

e e o Ceneral Data

Site, Typology

Grung und Hauptschule
Plieningen
Paracelsusstr. 4

Before Retrofit 70593 Stuttgart
Germarnm
Retrofit Concept
19365195711 970
Energy Savings 1996-1997
5260 m 2

Us er Evaluation

Renovation Costs
25 + 3 practical rooms

0 m2
20-25 pupils

Lessons Learned

Additional Information |

<« South view of the school building

Project Summary

In the EROS Project the potential for the energy efficient retrofit of a typical school building in West
Germany was demonstrated. The renewal of the space heating system was combined with improved
insulation to yield synergetic effect. The project aimed to minimise future energy consumption and optimise
the cost effectiveness of the retrofit. Thus, both operating costs and emissions were reduced. The goal was
to improve the thermal insulation at least to the standard of the 1935 German regulations on thermal
insulation for new buildings.

Retrofit features

- composite thermal insulation system, internal insulation

- low-E-coated glazings

- roof insulation with styrofoam done by teachers and students themselves

- replacement of the lighting system, daylight dependent artificial lighting control
- new gas boilers (condensing/low termperature boilers), new radiators
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; : Download of
Case Study Exemplary Retrofitting of a School (EROS) in SRR

Viewer Stuttgart, Germany PDE

General Data

Site, Typology
Before Retrofit
Retrofit Concept
Energy Savings
Us er Evaluation
Renovation Costs
Lessons Learned

Additional Information

General Data

Grund und Hauptschule
Plieninogen
Paracelsusstr. 4

TOa499 Stuttgart
Germar

1936/1957/1 970
1996-1997
5260 m 2

25+ 3 practical rooms

B0 m=2
2025 pupils

L | South view of the school building P

Project Summary

In the EROS Project the potential for the energy efficient retrofit of a typical school building in West
Sermany was demonstrated. The renewal of the space heating system was combined with impraved
insulation to yield synergetic effect. The project aimed to minimise future energy consumption and aptimise
the cost effectiveness of the retrofit. Thus, both operating costs and emissions were reduced. The goal was
to imprave the thermal insulation at least to the standard of the 1995 German regulations on thermal

insulation for new buildings.

Retrofit features

- composite thermal insulation system, internal insulation

- low-E-coated glazings

- roof insulation with styrofoam daone by teachers and students themselves

- replacement of the lighting system, daylight dependent artificial lighting control
- new gas bailers (condensing/low temperature bailers), new radiatars
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Download of
Management REPORT as
PDF

Retrofit Measure

Viewer

Introduction Energy_ a_uditing techniques _ o

An audit is defined as a "systernatic examination”,

Far a schoal {or indeed any type of building) there
are three levels of auditing that could be carried out:

Commissioning | Level 1: Comparison with other schoals

Compare energy (or resources) use with ather

Education & training | similar  schools.  This  is often known  as

benchmarking.

Non-investment | Advantages

= Quick, cheap and easy to carry out

Dizadvantages

= Mot comparing like with like and gives little

encouragerment for good schools to improve

Level 2: Wisual Inspections

Carry out a wisual inspection of the rooms and

facilities in a school for deterioration of fixtures and

fittings, to check whether equipment is operating

correctly and where energy (or resources) is being

wasted.

F low diagram of possible
auditing technigques

Advantages

= Can be used as part of the maintenance programme and to investigate whether on-going work is
reguiredDisadvantages

» Lnable to quantify how much energy is being used or where its being used.

Level 3. Where energy is used

To estimate, calculate or measure where and when the energy is being used (or wasted) to achieve the
optimum in energy conservation.

Advantages

* Show where energy is being usedfwasted and justify additional funding for improvements

Disadvantages

» Complicated and may need a consultant for assistance

Usefuk websites for auditing and benchmarking technigues

http: ey, schools. audit-commission. gov. uk/

http: e, dfes. gov.uk/amps

http: e energybenchmarking. co.uk/schools!

http: e, fueldthought. co.uk/assessfindex. html

http: s actionenergy. gow. uk
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Introduction
Commissioning
Education & training

Hon-investment

Download of

Retrofit Measure

Vi Management REPORT as
iewer PDF
Energy auditing technigques » .
An audit is defined as a "systematic examination”. Comparisons with other schools
For a schoal {or indeed any type of building) there T ; | oo

. : ] sthe energy usage inyour schoo
are thrPTe lewvels qf audlt_mg that could be carried out: b o -’mear
Level 1: Comparison with other schools schools for io noticeable reason?
Compare energy (or resources) use with other ol
similar  schools.  This  is  often  known  as Higher
benchmarking. ~
Advantages Visual Inspections
= Cluick, cheap and easy to carry out . i
Disadyantagas . : . . . : After carrying out the necessary
= Mot comparing like with like and gives little maintenance is the energy usage +Lwer
encouragement for good schoals to improve inyour schoal higher or lower than
Level 2: “isual Inspections other similar schools?
Carry out a wisual inspection of the rooms and Hmr
facilities in a school for deterioration of fixtures and ~
fittings, to check whether equipment is operating _
carrectly and where energy (or resources) is being YWhere energy is used
wasted: Flow diagrarm of possible

auditing technigques

Advantages

= Can be used as part of the maintenance programme and to investigate whether on-going work is
requiredDisadvantages

= Unable to quantify how much energy is being used or where its being used.

Level 3. Where energy is used

To estimate, calculate or measure where and when the energy is being used (or wasted) to achieve the
optirnumm in energy conservation.

Advantages

= Show where energy is being usedfwasted and justify additional funding for improvernents

Digsadvantages

» Camplicated and may need a consultant for assistance

Usefuk websites for auditing and benchmarking technigues

http:/fwwni. schools. audit-commission. gov. uk)

http:Mfwmanie, dies. gov. ukfamps

http:Awenw energybenchmarking. co.uk/schools!

http: fhanwnir fueldthought. co ukfassessdindex. html

| http:ffeeeeer actionenergy. gov.uk
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Retrofitting in Educational Buildings

ENERGY CONCEPT ADVISER

for Technical Retrofit Measures

obtain recommendations for specific problems in your building EESGHTNELLFEGLT

Case Studies

study more than 30 retrofitted buildings and retrofit measures &
Retrofit Measures

compare your huilding’s consumption to national data | EEGITENE LR E LT

develop an energy efficient retrofit concept for your building Retrofit Concept

programs and methods to analyse your building performance Utilities

any guestions Info & Contact
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Performance Rating
Home

i Building Information

The building is a: school The reference climate zone  mean cimate UK

It has a heated floor area of: IEDH‘DD <| >| Click here ta get further Infarmation about the climate zones

 Consumption of electrical energy: Conzumption of heat energy:
™ Includes already heat energy consumption Energy source: |ui| ﬂ
Unit of the consumption: |khimea =] | unit of the consumption: |envhim®a =l

Consumption: [33.00 1 ¥| | consumption: 22500 4 | 3|

Attention! All energy consumptions are shown in Kwhim?a resp. water consumption in Lim*a.
r Consumption of electrical energy [(KWWhin®a] ——————————————— Consumption of oil [K¥whim?a]

high | high

your building

- 200

202 your building 150
30 330
- 100
O ow
50
Mational survey: National survey:
Highest consumption 63,0 Highest consumption; 271,0
Awerage consumption: 35,0 Ayerage consumption: 1580
Lowest consurmption: 17,0 Lowest consumption: 45,0
Energy saving retrofit has a moderate Energy saving retrofit is recommended!
potential!
Your consumption is compared to the results of a survey of Annex 36 about the energy ion af
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Performance Rating o

Building Infortmation

The huilding is a: school
It has a heated floor area of:  |2011,00 1| | rI

Consumption of electrical energy:

[ Includes already heat energy consumption

Unit of the consumption: Il-a‘u’\fhirn‘a ;l

Consumption: |33,00 1 l | b|

The reference climate zone  mean climate UK

Click here to get further Information about the climate zones

Conzumption of heat energy:

Enerygy source; |cui| :J

Unit of the consumption: IkWhIm‘a L!

Consumption: | 225,00 4 I | 3 I

Attention! All energy consumptions are shown in KWhim®a resp. water consumption in 'méa.

Consumption of electrical energy [Khin®a]

high
A your huilding
33.0
Ly
Mational survey:
Highest consumption: 63,0
Avarage consumption: 35,0
Lowest consumption; 17,0

Energy saving retrofit has a moderate
potential!

Conzumption of oil [KWhin®a)

high
yaur huilding
2250

anrg

L

National survey:

Highest consumption; 271,0
Avarage consumption: 158,0
Lowest consumption; 45,0

Energy saving retrofit is recommended!

Your consumption is compared to the results of a survey of Annex 36 about the energy consumption of educational buildinogs!



REDUCE ==

Retrofitting in Educational Buildings

ENERGY CONCEPT ADVISER

for Technical Retrofit Measures
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Retrofit Concept Development

Retrofit Concept Development % ‘
[ General Information |

The developerment part is structured in the below listed sectors. A sector can be opened or closed by clicking on its bar. For all
needed inforrmations (values, costs, etc..) defined values from national studies are deposited, but could be changed individually by

the user, so please check the deposited values for your confidence. If you need help, click on B8

How to use this part | - |
The building, for which the possibilities for a energy efficient should be analysed, is defined in this section.
By choosing the hasic values, a default building is created.

This building can be further defined in the lower part of this section.
Changes in the ‘Further R of the huilding” are reseted by ¢ ing the basic values!

Define key values for a default building

r Basic Data Exatnple buildings:
Building Type: school =
RREL I J Typology: Central corridor school ;I
Construction year: |1970-1930 =l

| Click on picture to have a looK at the case study!

Type of Roof: |pilched (heated attic)

Ll

Type of basement: |s|ab on ground

Heated floor area (net) [m°L: | 5802,00 4 | 3 |
HNumber of storeys: |3 4 I 3 |
]

Orientation:

Le

W E
< ‘ School, Stuttgart, Germany - ‘
Click on diagram to select orientation 5
r Consumption of heat enercy:
Consumption: | - | Khirn=a =l

www.brita-in-pubs.com
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Retrofit Concept Development =

| General Information !

The developement part is structured in the below listed sectars. A sector can be opened or closed by clicking on its bar. Far all
needed informations (values, costs, etc..) defined values from national studies are deposited, but could be changed individually by

the user, so please check the deposited values far your confidence. If you need help, click on B8,

How to use this part ]
The building, farwhich the possibilities for a energy efficient should be analysed, is defined in this section.
By choosing the basic values, a default building is created.

This building can be further defined in the lower part of this section.
Changes in the 'Further Refinement of the building' are reseted by changing the basic values!

Define key values for a default building

- Baszic Data Example buildings
EUIENIHIAURE, ISChDDI j Tynology: Central carridar school ;I
Construction year: [1970-1990 [~
Type of Roof: [pitched (heated attic) =]
Type of basement: |s|ab an graund j

Heated floor area (net) [m°]: IEBDE,DD 4 | | 3 |
Number of storeys: |3 4 | | » |

Orientation: M

< ‘ School, Stuttgart, Germany - ] ‘

Click on diagram to zelect arientation 5

- Conzsumption of heat energy:

Consumption: Kihim=a j




Further Refinement of the building

Location

Geometry and Elements of Building Envelope

-0 -\)
; +-

Heated volume (gross) [mel:

|25985 1 I l 4 | Heated floor area [mcL: H802

Ratio AN [m*im7];

0,39 Area of thermal envelope [l 10391

Switch through the different envelope elements:

ﬂ ﬂ |external wall HF‘tCﬂEﬂmﬁf ngmmnlprafﬂ lmmllwmgﬂﬂ ”Wm{iﬂwmﬁ| ||rilndi:w§wgsrl ﬂ ﬂ

- external wall

Add element | Copythis element | Delete this element |
Name: |external wall
Arealm’]: l351 021 | A | | b| Maintenance Costs: 8,00 £im=a '
Structure: Icnncrete sandwich construction j
i cancrete sandwich construction: interrior plaster, 20 cm concrete, 4 cm ;_l
L insulation, 11,5 crm concrate ;l
=
Existing U-Value: 0,8 Wim'K

[ This component have to be retrofitted amaway.

Heating and VYentilation system

r Chooze the existing plant
The heat energy is generated Inn

The type of ventilation is:

|pump hotwater heating 90/Y0 °C ;l

|natura| ventilation j

- Detailz of selected plant

o]
pump not
waler heating

Detailed description of the choosen plant;

pump hotwater heating 80570 "C, hinh temperature boiler, thermostatic room regulation, ;|

natural wentilation

Maintenance Costs |10,00 £mea
Adjusted sethack modes: |n|:| sethack j
Used energy source |Oi| :l




Retrofit Concept Development =

| General Information |

The developement part is structured in the below listed sectors. A sector can be opened or closed by clicking on its bar. For all
needed infarmations (values, costs, etc..) defined values fram national studies are deposited, but could be changed individually by

the user, so please check the deposited values for your confidence. If you need help, click on :

How to use this part -
This part is far the selection of retrofit measures for each huilding element, which are going to be retrofitted. The measure with the
best cost benefit value is automatically selected. This selection can be changed.

Select a Component: Choose a compaonent and an element, which are going to be retrofitted.
Select a Retroft Measure: Shows all retrofit measures. Change the chosen measure here by clicking on the checkhox
'‘Belect this measure’.

Overview: Shows the results ofthe retrofit measures for this element. Each ofthe measures are calculated
related to the unretrofitted building
Select a component -
Main Group Building envelope j Element external wall j
Existing Structure Ecuncrete sandwich construction ]
Existing U-Value: | I],B_'I‘:'WIE’K

Select a retrofit measure

a .

1 internal insulation with 6 cm pohystyrene, vapour barrier and gypsum board

improved U-Value: | 0,36 WIm’Ki Investment costs: |5E|,|:||j i €rm5—|
Maintenance costs: |5,E||:| |Ean=a_i

= Select this measure as choosen retrofit measure for this element

2 | external insulation with 12 cm mineral wool and plaster

improved U-Value: i 0,24 WK | Investment costs: a0 i
v |
Maintenance costs: |4,DD | £m®a !

| Ccalact thie maacsura ac chaoonecan retraofit maasura for thie alamant




Retrofit Concept Development =

| General Information |

The developement part is structured in the below listed sectors. A sector can be opened or closed by clicking on its bar. For all
needed informations (values, costs, ete ) defined values from national studies are deposited, but could be changed individually by

the user, so please check the deposited values for your confidence. If you need help, click on B8,

|HW to use this part

Select a component -
=l

Main Group |Eluilding envelope :I Element external wall

Existing Structure !cuncrele sandwich construction |
Existing U-Value: | 0,81 Wik |
|Select a retrofit measure
Overview -
Retrofit Measures: Heat Eneray demand; Capital Expenditure: Cost BenefitYalue:
Existing Building I
41 2 0 Khirn®s

1 internal insulation with 6 cm

polystyrene, vapour barrier and 3720 Bvhin*a 175000 € 0,70 Skvvhiz)
2 | external insulation with 12 cm _ _
mineral wool and plaster 3620 KWhin®s 250000 £ 0,90 £kyhra)
3 | external insulation with 20 cm _ _
mineral wool and plaster 393 0 Kivhina 351000 £ 1,00 Sikvhia)
4 | externalinsulation with 12 cm _ _
polystyrene foam and plaster 362 0 Kihin®a 245000 € 0,50 Sikvvhiz —

5 external insulation with 20 cm _

polystyrene foam and plaster 3535,0 Kithitn®a 298000 € 0,90 SkWhiE |




How to use this part -

different concepts can he compared in the lower part "Overview”,

This part is farthe creation and comparison of different concepts for an energy efficient retrofitting. There are possihilities for
creating five different concepts. After having selected elements for a concept, the

Select elements for the different concepts Choose here, which elements shall be retrofitted within a concept
Overview: Look atthe results ofthe different concepts. Different energy and economic values can b

Select elements for the different concepts

All Yalues are shown in Kvhim=al

Element: Concept
Choosen retrofit measure: 1 2 3 4 L]
round plate -
e |7 " |7 " o |
4 cm mineral wool, screedfloor
ump hot water heating 90/70 °C
i sl . & - & - &
Condensing Boiler 35/28- Add ventilation system (80% recoveny)
lighting source
W I v I W
Compact Fluorescent
external wall
) ) ) ) ) r rd ¥ - ¥
internal insulation with 6 cm polystyrene, vapour barrier and gypsum boar
lighting control
Heng r I r I r
Qocupancy sensor
window north = = = = S LI
The measures are soded by benefit-cost-value
Overview
Show: |Energwalues j Show Results related to flaor area j
Show: |Primar3r Energy j consuUmptions Show savings |
Primary Energy

4120

216,0
1730

1330

266,0

140,0

Building

Existing Concept1 Concept 2 Concept 3

Concept 4

Concepta




g& Report of Concept 1 =] E3 |
s

General Data: [
Building Type: school Construction year: 1970-1990 |
Humber of storeys: 3 Climatic zone UK Horth |

Building Data:

Heated volume (gross) [m®]: 26900 m@ Heated floor area [m?]: 800 m?
Ratio &N [m?imé]: 0,30 1'm Area of thermal envelope [n@]: 10300 m?
Building Envelope:
Mame external wall
Structure concrete sandwich construction |
Area 3510,00 m? U-value 0,80 Wim'K |
Mame pitched roof |
Structure 18 cm rafter, insulation hetween the rafters, lattice, tiles |
Area 276000 v U-value 0,60 Wim*k |
Mame ground plate |
Structure 20 cm of concrete, screedfloor |
Selected Retrofit Measure 4 cm mineral wool, screedfloor |
Area 256000 @ U-value 0,70 Wim*k |
Mame window north |
Structure double glazing, wooden or plastic frame, with sealing |
Area 542,00 m? U-value 2,40 WimK ll

Java Applet Window
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Work in BRITA in PuBs
REDUCE ==

Retrofitting in Educational Buildings

for Technical Retrofit Measures

Use 3 partS of the ECN obtain recommendations for specific problems in your building EESHTGETLELGLE
Case Studies

and extend it to all
. T . study more than 30 retrofitted buildings and retrofit measures &
pUb“C bU|Id|ngS. Retrofit Measures

- add case Studies compare your building’s consumption to national data

- add retroﬁt measures develop an energy efficient retrofit concept for your building

- include add pUbllC programs and methods to analyse your building perfformance
building types into

. any guestions
\ Eerformance rating /

www.brita-in-pubs.com

Common Symposium of EU FP6 Eco-buildings Projects, Berlin, 22/23 November 2005 Heike Erhorn-Kluttig i
BIT — The BRITA in PuBs information tool for public decision makers Fraunhofer Institute of Building Physics s
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Work in BRITA In PuBs: Case Studies

Norway: Hol

Church
Denmark: Copenhagen (H_“,glmmune
Cultural
Centre
Proeve- Norway: Asker
hallen
Borgen
Great Britain: Plymouth ggnmt:r;unlty
Plymouth
College of : . .
Further 1 f Y Lithuania: Vilnius
Education
Main
Building
Germany: Stuttgart gel:r;lliur:inas
University

Nursery
F'i?drg‘?hof Czech Rfapublic: Brno
. Students
Social and
/ Cultural
B | Centre
~ ® | "Brewery”
Student
Hostel .
w Greece: Athens
- B central I North [ sSouth | |East S
Ecological
Library

www.brita-in-pubs.com

Common Symposium of EU FP6 Eco-buildings Projects, Berlin, 22/23 November 2005 Heike Erhorn-Kluttig i

Fraunhofer Institute of Building Physics ~ Froum™ofe st
Bauphysik

BIT — The BRITA in PuBs information tool for public decision makers
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Work in BRITA In PuBs: Retrofit Measures

Building envelope introduction (insulation, thermal bridges, air-tightness), windows (frames, glazing, U-
value, g-Value), doors (draught sealing, insulation), insulation materials and systems
(thermal conductivity), walls (interior/exterior, thermal composite system,
overcladding, solar walls), roof (between the rafters, below or above the rafters),
ceilings/basement (post-insulation, thermal bridges), innovations (three pane
glazing, improved spacers, improved frames, improved insulation material), links

Heating systems introduction, heating, domestic hot water, energy sources, control systems,
innovations, links

Ventilation systems | introduction, natural ventilation, mechanical ventilation, hybrid ventilation, control
and information, innovations, links

Solar control & introduction, shading and glare protection, cooling systems, air-conditioning, control
COOIing systems: systems, innovations, links

Lighting & electrical | introduction, lighting systems, electrical appliances, daylighting technics, control
appliances systems, innovations, links

Management introduction, energy auditing, commissioning, education and training, non-

investment, innovations, links

Renewables introduction, solar thermal, PV, heat pumps (ground source, air-air, air-water, sea
water-water), urban wind turbines, biomass heating, (hydrogen), innovations, links

www.brita-in-pubs.com

Common Symposium of EU FP6 Eco-buildings Projects, Berlin, 22/23 November 2005 Heike Erhorn-Kluttig i
BIT — The BRITA in PuBs information tool for public decision makers Fraunhofer Institute of Building Physics ot st

Bauphysik



Work in BRITA in PuBs: Performance Rating

Country
Data Unit | Czech | Den- | _. Ger- Lithu-
: Finland Greece | Italy . |Norway | UK
Republic | mark many ania
. average kwh/mza|
Habitation
range [kwh/mza
Social average |kWh/mz2g
facilities range [kwh/mzq
: i kWh/m2
energy and research |range  [kwh/im?a
consump-  (Cultural average [kwh/mz2a
tion Facilities range [kWh/mz|
_ average [kwh/mza
Services
range [kWh/m2g
average|kwh/mza
Transport
range [kWh/m2a
Electrical energy consumption kWh/mzal
Water consumption l/m2a

Common Symposium of EU FP6 Eco-buildings Projects, Berlin, 22/23 November 2005

BIT — The BRITA in PuBs information tool for public decision makers

Heike Erhorn-Kluttig

Fraunhofer Institute of Building Physics

www.brita-in-pubs.com

HHi
18P |

Fraunhofer .. .

Bauphysik



Work in BRITA in PuBs

BRITA in PuBs

Bringing Retrofit Innovation to Application in Public Buildings

BRITA in PuBs Information Tool

for Technical Retrofit Measures

obtain recommendations for specific prohlems in your huilding

Case Studies

study more than 30 retrofitted buildings and retrofit measures &
Retrofit Measures

compare your building's consumption to national data RIS ETENEL ISR ELT

any guestions Info & Contact

www.brita-in-pubs.com

Common Symposium of EU FP6 Eco-buildings Projects, Berlin, 22/23 November 2005 Heike Erhorn-Kluttig i
BIT — The BRITA in PuBs information tool for public decision makers Fraunhofer Institute of Building Physics ot st

Bauphysik



General Data

Site, Typology
Before Retrofit
Retrofit Concept
Energy Savings
Us er Evaluation
Renovation Costs
Lessons Learned

Additional Information

Case Study
Viewer

Site, Typology
Before Retrofit
Retrofit Concept
Energy Savings
Us er Evaluation
Renovation Costs
Lessons Learned

Additional Information

Common Symposium of EU FP6
BIT — The BRITA in PuBs inform:

General Data

Site, Typology

Before Retrofit
Retrofit Concept
Energy Savings
User Evaluation
Renovation Costs
Lessons Learned

Additional Information

Site, Typology
Before Retrofit
Retrofit Concept
Energy Savings
Us er Evaluation
Renovation Costs
Lessons Learned

Additional Information

| i
| . o - o il DOWNload of
‘The Main Building of Vilnius Gediminas Technical | REPORT 28

Case Study
University ‘ S

Viewer

General Data

Site, Typology

Before Retrofit
Retrofit Concept
Energy Savings
Us er Evaluation
Renovation Costs

Lessons Learned

Additional Information | [y

General Data

| The Main Building of

| Wilnius Gediminas

| Technical University
Sauletekio al. 11
LT-10223 ¥ilnius-40
Lithuania

1871
2004 - 2006
| 5484.20 7

| 1084

1219

| 783nE

Address of project

The Main Building of Vilnius
Gediminas Technical University {/GTLY

Project Summary

The original idea of the Main Building renovation was to replace windows, to renovate thermal unit, roof,
heating systemn, to insulate facades and to change entrance doors. Basing oneself on the collected
formation and the Multiple Criteria Decision Support System for Building Refurbishrment (BRDS) system
will be perform a multiple criteria analysis of the YGTU building retrofit project's components and select the
rnost efficient versions. The construction will start in the end of 2004 and shall be finished at the beginning
of 2006. After that a monitoring period is planned.

Retrofit features
|J-values [ W/rn@k ] of the main building structural units before retrofit and after retrofit: windows 2.5 and
1.16; walls 1.07 and 0.295; roof 0.8 and 0.2; doors 2.3 and 1.5.

Heating energy consumption [ kWh/m? | before retrofitting (2002) - 178, after in 2006 -

a nrewery nad 10 be IransTonmed INTo @ mogern $0Cial and cUllure Center 10r STUNENTS and academics. 1nis
|task had a huge impact on the design phase, because all building services had to be designed from
scratch. The possible options, however, were guite limited by "ancient” building constructions (1 meter
thick brick walls can hardly be found in modern buildings). Nevertheless, the Brewery is a proof that the
state of the art technologies like BEMS, WRY air conditioning or P% modules can be employed in
retrofitting of old buildings.

wentilation.

= Additional insulation

= Low energy windows

= Water saving measures
= Daylighting

= P integration, 19 kWp
= P%Thermal collectors,

and
B Kivp.

www.brita-in-pubs.com

Fraunhofer .. .

tig
‘e of Building Physics

Bauphysik



Work in BRITA In PuBs

Retrofit Measure

Download of

: Status Retrofit Measures

Download of
REPORT as
PDF

Building envelope

Mineral wool
for thermal
insulations

Hier kiinnte lhre
Werbung plaziert sein!

Here could be your
advertisement!

Building envelope REPORT as 7
g P 2 Viewer
_— introduction | Industry Links
Building envelope < BRmAin Pull
= 5 Windows Insulation
Product(s) | productsfor oS
Doors retrofits
B B Introdu |
Insulation Materials
Wing | Country /
[ countries in
‘ | Wall £
g . Introdw Ol S ‘which H
| ..BRITAIn Pullh | Roofs || 2tailable
Insulation Ma | L= Wint | Insulation Mati |
Ceilings /Ba | - | | | celings f Basement || o
! f 1 Introdu | D 1| ; i company
Inno | . wir | | Innovations link xyz
[ LEER , win | Insulation Mate F
Ceilings / Bas | \_ | I 0 ] Ceilings / Base |
ER ] ruson s win | | N s
| | Insulation Mati | |
Industr | Ceilings / Base | | || Ceilings | Base Industry
| | y I
| Innwa. Insulation Mat | | ]
| I sty

< | 2

improved ftame constructions

Innov: | ] Ceilings ! Base
Industry | o | Innova
| Ceilings / Bast |
| e Industry
Industry
%Ihe solid sh

Insulation matenalGraphite embedded expanded polystyrene (Meopor): To reduce the transmission losses
of EPS material a solution was developed which embedded graphite material in the porous which results to
a reduction in the radiant heat transfer within the material. With this technology it is possible to reduce the
conductivity of the material about 20 %. Graphite embedded in EPS allows for achieving a comparable
insulation effect with very low density level. Compared to conventional EP'S less than half of the raw
material iz needed to achieve the same resulting insulation effect."acuum insulation systems: A new
application of vacuum evacuated building elements is developed from the insulation industry. The thermal
conductivity of this material is reduced by more than factor 10 compared to conventional material. This
leads to much slimmer constructions of high performance houses. The evacuated silica gel material is
covered by a high performance aluminium foil. The gas pressure in the construction is app. 1 mbar, the
leakage rate is predicted to be below 2 mbar per year. To make the units applicable to construction
conditions, the elements are glowed into a polystyrene cover. Thus the raterial is to be mostly protected
to any sharp edge during transport or mounting. Other disadvantages are that the construction has to be
produced industrial in size, no change of cutting it at the site is possible plus the price, which can be mare
|than 10 times as high as conventional materials.

done on the inside including the use of a vapour barrier.

Common Symposium of E

| constructior

:(then the Shl:‘l-.‘llﬂg UL LI ITINET UT UULET 510 Tds LU UE TEMIUvEL] UT UY dUaUilurniE nsuiduun mrdiendn,

| preferably an the outside. Solar walls are altematives to traditional extemnal post-insulation of walls with a

| southerly arientation where the solar radiation on the walls is used for heating the rooms behind andfar for

| reducing ventilation loss. Saolar walls have been roughly divided into ventilated and urwentilated solar walls.

| The principle in both cases is to cover the original facade with glass to form a layer of air between the glass
| and the surface of the wall, which is painted black for greater solar absorption. Solar radiation causes the

| temperatures on the wall surface and in the layer of air to rise. Depending on its construction, the high

| temperature can be used in diffierent ways to reduce the heat loss of the raoms behind the solar wall.

BIT — The BRITA in PuBs

| facade cladding. In this way moisture difusing into the construction construction can be ventilated out.

hofer Institute of Building Physics

www.brita-in-pubs.com

Fraunhofer .. .
Bauphysik
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Jan Rolland
Aszker Municipality

jan.rolland@asker kommune.no

o

Astri Tingstad
Hal kirkelige fellestid

kirkeverge@hal kirker.net

Kari Thunshelle

Morwegian Building
Research Institute
kth@hygoforsk.no

Mnvacronsy

Harald Restvik

Architekt Rastvik/
SunLab Network
hni@netpower.no

1

0Ove Marck
Cenergia Energy Consultants

ocm@cenergia.dk

CENERGIA &

L

Bent Tildestrup
Kebenhavns Kommune

bi@uuf.kk.dk

i

Kirsten Engelund Thomsen
Statens
Byggeforskningsinstitut(Danish
Building Research Institute, SBi)
ket@shidk

dbu dkl

t

Timo Kauppinen
WTT

timo kauppinen@t fi

t

Jorma Pietilainen
WTT

jorma. pietilainendg@t.fi

o

Marco Citterio

Ente per e Muove Tecnologie
I'Energia e I'Ambiente
marco.citterin@casaccia enea.it

5

Federico Butera
Falitecnica di Milano

federico.butera@polimi.it

Simone Ferrari
Palitecnica di Milano

simone.ferrari@polimi.it

Hans Erhomn

(Co-ordinator)

Fraunhofer Institute of Building
Physics

erh@ibp.fhy.de

Fraunhofer, .

Bauphy

Heike Erhorn-Kluttig

Fraunhofer Institute of Building
Physics
hk@ibp.fhy.de

Fraunhater | .

Marco Beccali

Universita degli Studi
di Palermo
rarco. beccali@dream. unipa.it

i

Euphrosyne Triantis

Mational Technical University
of Athens
etriantif@chemeng.ntua. gr

Dr. Jiirgen Girres

I
0

Jonathan Bates

i | &

Eva Athanassakos

Moissis Kourouzidis

"
Landeshauptstadt Stuttgart IT Power ﬁ Power EuDiti - Energy & E Evonymos Ecological Library
At filr Urmweltschutz Environmental Design
juergen.goeres@stuttgart.de Jjonathan bates@itpower. co.uk evathan@hol.gr evonymosi@tee.gr
Manuel Fuentes David Percival r“ Miroslav Jicha Arturas Kaklauskas
g o L] 1
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gsnook@pcfe.ac.uk

karin.j.buviki@sintef.no

Forschungszentrum Jilich
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Common Symposium of EU FP6 Eco-buildings Projects, Berlin, 22/23 November 2005
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