Energy Concept Adviser

A new Internet-based tool for
decision makers and their technical staff

Dipl.-Ing. Simon Wo&ssner

Fraunhofer Institute of Building Physics



Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED
26 FEB 2004 N/A -
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

Energy Concept Adviser A new internet-based tool for decision makers
and their technical staff

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Fraunhofer-Institut fur Bauphysik, Germany REPORT NUMBER
9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release, distribution unlimited

13. SUPPLEMENTARY NOTES
See also ADM 001865, I ndustrial Process and Energy Optimization. Proceedings of the Industry Workshop
Held in Gettysburg, PA, 25-27 February 2004., The original document contains color images.

14. ABSTRACT

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: 17.LIMITATION OF | 18 NUMBER | 19a NAME OF
ABSTRACT OF PAGES RESPONSIBLE PERSON
a. REPORT b. ABSTRACT c. THISPAGE UU 53
unclassified unclassified unclassified

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18



Structure of Annex 36

Subtask A

Selection and
Analysis of Existing
Information

- Motivation of
decision makers

- Building typology

- Design parameters
and regulations

- Technologies

- Energy
benchmarks

- Economic
performance

- Gaps in knowledge

- Documentation

~

/

AN

Subtask B

Case Studies

Targets for
building types and
climates

Case studies +
status

Conceptual design
forum

observe the case
study construction
Monitoring of the
case studies

Final design
guidelines
Document the
case studies

Subtask C

Software
Development and
Analysis Methods

- Simple calculation
tools

- Energy audit
procedures

- Design tool
evaluation group

- Operating
procedures

Subtask D

Documentation and
Dissemination

-  Web site

- Articles and
practice
publications

-  Newsletters

- Collection of
published articles

v

\/

Energy Concept Adviser

IEA ECBCS Annex 36:
Refrofitting in Educational
Bulldings - REDUCE
Energy Concept Adviser for
Technical Retrofit Measures

IEA ECBCS Annex 36
Energy Concept Adviser

Fraunhofer . .
Bauphysik




25 Case Studies from 10 Countries

school

View country case study View country case study
D1: Exemplary Retrofitting of a ® GR1: Chemical Engineering
school in Stuttgart (EROS) % building NTUA, Athens
(@}
) D2: Bertolt-Brecht-School in @ GR2: University of lonnina
Q Dresden
3 .
g D3: Paul-Robeson-School in Norway | N1: Kampen School
< Leipzig
D4: University of Stuttgart g PL1: Secondary School Swarzedz
DS: University of Uim 2 PL2: Poznan University of
. a
o DK1: Egebjerg School, Ballerup Technology
o) . .
g DK2: Enghgjskolen, Hvidovre UKZ1: William Parker Com-munity
Q DK3: Vridslgselille School, Secondary School
=
Albertslund UK2: Hadley Junior School
SF1: Elementary School of UK UK3: Grove House Refurbishment
n
=] Oulujoki UK4: George Tomlinson School,
Q .
=2 SF2: Vihasitenkari Day Care Bolton, Lancashire
Centre UKS5: Ketley Town Junior School
FR1: Louise Labe secondary US1: Wausau West High School,
%-I school USA Sullivan County, TN
3 . . -
8 FR2: Gambetta professional high US2: University of New Hampshire
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Energy Technologies by Case Study
Overview

Energy technologies Total
Windows 15
Insulation materials & systems 13
Building envelope _
Over-cladding systems 1
Doors 6
Heating installations 8
Domestic hot water installations 5
Heating systems
Energy sources 11
Control systems 14
Natural ventilation systems 10
o Mechanical ventilation systems 8
Ventilation systems _ —
Hybrid ventilation systems 7
Control & information systems 12
- IEAECBCS Annex 36; Eaili
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Energy Technologies by Case Study

Overview

Energy technologies Total
Shading & glare protections 8
Cooling systems 5
Solar control & cooling _ —
Air-conditioning systems 3
control systems 5
Lighting systems 11
Light & electrical Electrical appliances 7
appliances Daylight technologies 8
Control systems 10
Energy audit techniques 6
Commissioning 1
Management
Education & training 2
Non-investment measures 2

= IEA ECBCS Annex 36:
Refrofitting in Educational
Bulldings - REDUCE
Energy Concept Adviser for
Technical Retrofit Measures

IEA ECBCS Annex 36
Energy Concept Adviser

Fraunhofer . .
Bauphysik



Project aims

Project aims can be divided into 3 main groups:

 holistic approach with several implemented energy saving technologies,
high energy savings and less focus on short payback times

 cost-effective approach with fewer technologies and smaller savings

 focus on existing problems like indoor comfort, air-quality, lighting comfort.
Energy savings as a positive side effect

Energy savings:

» as high as 75 % heating (German and Danish projects with 200-280
kWh/m?2a before and 50-90 kWh/m?2a after the retrofit) and 100 % electricity
(Greek case study with PV-panels)

« UK and US projects with rather modest savings (8-20 % heating and 15 %
electricity) but short paybacks
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Energy Savings
Heating Energy Savings
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Energy Savings

Electrical Energy Savings
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Ventilation Strategies

Different countries follow different ventilation strategies in the projects. Comparison of school projects:

+ Finland Focus on indoor air quality, mechanical ventilation with heat recovery
II-. [ Norway Tendency to remove mechanical ventilation and replace it with natural hybrid ventilation,
L1 Denmark supported by fans if necessary
- natural ventilation by opening the windows, can be supported by an indoor air quality
visualisation
- Germany - natural ventilation with pre-heating/pre-cooling by atria
- natural ventilation through shafts into the classrooms and from there to corridors,
supported by fans
- minimum air-change rate provided by a mechanical ventilation system
I] France - natural ventilation by opening the windows
Poland Ventilation by opening the windows
.
Retrofit projects dealt not with ventilation strategies, but schools are mainly ventilated by
L UK opening the windows with sometimes mechanical ventilation by fans or draft support
AR
US Ventilation through the windows, in one case additional mechanical ventilation system

with heat recovery
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Example: Egebjerg School, Ballerup, Denmark
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Example: Egebjerg School, Ballerup, Denmark
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Example: Egebjerg School — Air Intake
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Example: Egebjerg School — Air Distribution in the
Classrooms
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Example: Egebjerg School — Common Space
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Example: Egebjerg School — Ventilation Chimney
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Example: Egebjerg School — Preheated Air by Solar
Wall
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Example: Egebjerg School — Daylight Lanterns
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Heating Energy Consumption
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Example: Egebjerg School - Energy Savings
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Example: Egebjerg School — User Evaluation

Evaluation of Air Quality
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Example: Natural Ventilation — IAQ Visualisation

. IEAECBCS Annex 36: HHii

&Y Bulngs REDUCE IEA ECBCS Annex 36 7 )
9o~ Ensrgy Concept Adviser for

Tl Revot Meaas Energy Concept Adviser Bauphysc




Structure of Annex 36
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What are the reasons why the
Energy Concept Adviser was
developed?

* high energy consumption in educational buildings (nursery

schools, schools, universities,...)
« decision makers are often not qualified enough informed

 many different factors for a high energy consumption

building itself, heating system, ventilation, lighting, controls, (cooling)

e an estimation of investment costs and the potential of energy

savings not possible without tools
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ECA - Structure

Recommendations

Solutions for existing problems
e.g. IAQ, glare, high energy consumption

Case Study Viewer Retrofit Measure Viewer

Collection of exemplary retrofittings of educational

buildings sorted by country and building type Collection and description of retrofit measures

Benchmarking

Comparison of the consumption of the own building with the typical average consumption of the country

Retrofit Concept Development

Starting with a building type you are able to analyze different retrofit measures on your own building. You can
create different concepts and look on the energy relevant results as well as on the economic calculations

Auditing & Monitoring
Kulu and Auditing report
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REDUCE ==

Retrofitting in Educational Buildings

What is the Energy Concept Adviser?

The Energy Concept Adviser (ECA) is an electranic toal assisting in the design of renavations/retrofits focusing on energy savings of
educational buildings (schoals, university buildings and nursery schools). It will provide a potential list of solutions to specific energy
related problems associated with the building shell, lighting or HVAZ systems. The ECA contains more that 30 descriptions of
exemplary retrofitfrenovation projects and provides a wide and varied selection of retrofit technologies and strategies. The ECA will
energy rate an existing educational building wversus the national average for varied energy sources. Additionally, a calculation tool will
pravide energy savings and costs for retrofit technologies/strategies selected to be considered for improving the energy efficiency of
the educational building.

Who is the target group of the Energy Concept Adviser?

The ECA was developed for educational building decision-makers and their staff, responsible for programming, planning and
accomplishing the retrofitfrenovation of existing facilities. Wvith the use of the ECA, the energy saving potential within an existing
building will be better understood during the dewelopment of a retrofitfrenowation projects and therefore reduce the energy
consumption of an existing building. The decision-makers will be provided with reliable information on conwventional and innovative
strategies and technologies and thereby gain improved planning reliability.

Who has developed the Energy Concept Adviser?
The Advizer was developed in the framewaork of the International Energy Agency (IEA) in the project Annex 36 of the Energy
Conservation in Buildings and Community Systems division. Experts from 9 European countries and the USA brought in their

national expertise, case studies and retrofit technologies to promote energy savings in the retrofitfrenowation of existing buildings.

How to operate the Energy Concept Adviser?
The userinterface is developed for intuitive use; the information paths shall be recognized intuitively. Additional information in the
retrofit concept development part is provided under - : n is for help functions. The main navigation bars are reached by clicking

IEA ECBCS Annex 36: HH
Eullngs CREDUCE IEA ECBCS Annex 36
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Retrofitting in Educational Buildings

ENERGY CONCEPT ADVISER

for Technical Retrofit Measures

obtain recommendations for specific problems in your building UESnIat L ELLDES

Case Studies

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

compare your building’s consumption to national data [EEaliuELTE T

develop an energy efficient retrofit concept for your building Retrofit Concept

programs and methods to analyse your building perfformance

any questions Info & Contact
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Problem Related Recommendation = s

General Information

This knowledge based list of recommended measures may fit only partly to 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 [Eroup measures by

General Problems (=3 Mo grouping -

Heating energy conzumption iz high

. s Posszible measures
Electrical energy conzumption iz high

W ater consumption iz high
Imdoor air quality problems Close off open chimneys to prevent ventilation losses an...

Specific Problems Pavback time: Yery short Term [less than bwo years]

Building envelope not airttight

Humidity or moizture problems Close off unused air grilles behind radiators.

YWindows need replacement | Payback time: Yery short Term [less than two years]

Roof covering needs replacing

Heating controls need upgrading Weather strip windows and doors and seal gaps in buildi...
Pipewark needs replacing FPapback time: Yerp zhort Term [less than two years]

Buailer ar burner needs replacement
Building fabric insulation iz poor Install manual swimming pool cover.

Fipewark needs insulating Papback time: Yery short Term [less than two years]
Yentilation uncomfortable due to draughts

( mobinn indooisbe o inbor: rooens T“ ~ol _’lll Replace existing gas or oilfired boilers with condensing... =

IEA ECBCS Annex 36: HH

Eullngs CREDUCE IEA ECBCS Annex 36 i
oy iser f Fraunhofer , .

Energy Concept Adviser for Institut

Technical Retrofit Measures En ergy Concept AdV|Ser Bauphysik




Select the existing problem Group meazures by

General Problems = Building envelope [~]

Heating energy consumption is high

Electrical energy conzumption iz high Heating systems

"Water consumption iz high ""._E"ti_lati“" spstems ]
) ; Lighting and electrnical appliances
Indoor air quality problems M anagement
Specific Problems Pavback time: Yery zhort Term [less than two years] (]
Building envelope nat airtight
Humidity or moizture problems Close off unused air grilles behind radiators.
YWindows need replacement Payback time: Yery short Term [less than two years]

R oof covering needs replacing
Heating contrals need uparading Weather strip windows and doors and seal gaps in buildi...

Pipework needs replacing Fayback time: Yery short Term [less than two years]

Boiler or burner needs replacement
Building Fabric insulation is poar Management of blinds and curtains

Pipewaork needs insulating Pavback time: Yery short Term (less than two years]
Yentilation uncomfortable due to draughts

. . . . w -
lmobiinm fiemdom b b snihibne rmmen r“ ~old LIJ Fit closures to external doors. _I
-

1]

Selected Measzure

Weather strip windows and doors WWeather-strip and caulk around windows, doors, conduits, piping. exterior
and seal gaps in building envelope. joints. ar other areas of infiltration where it is worn, broken ar missing.

Can be carried out with routine maintenance
Yery short Term (less than two years)

IEA ECBCS Annex 36:
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r Selected Measure -

Install cooking sensor controls on Kitchen extract fans extract large volumes of heated air and should anly be
the kitchen hood fans on when required

i % Can be carried out with routine maintenance
Yery short Term (less than two years)

- Related Information

Retrohit Measure Yiewer

Q Lighting and electrical appliances - Control systems

Case Study Yiewer

Exemplary Retrofitting of a School (EROS]) in Stuttgart. Germany

University of Stuttgart

University of Ulm
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Case Studies &

Retrofit Measures

Sorting of;
Case Studies by [ country

Ll L«

Retrofit Measures by |Energytechnologies

=% T [ >

| B Case
Studies
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Case Studies &

Retrofit Measures

Sorting of:
Case Studies by |age .I.l
Retrofit Measures by 'I'Lmti
itypology |
Retrofit Building Envelope
Country Wk Insulation Over-
Case Windows materials & cladding Doors
Studies systems systems
jae] ===
] [
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Case Study Revnovation of Wausau West High School -  |Pownlead of

Viewer Wausau, Wisconsin, United States REPF%RFT 4>

General Data

Site, Typology

General Data

Wausau West High Schoal,
1200 West Wausau Ave,
Wausau, Wisconsin 54401,
United States of America

Before Retrofit

Retrofit Concept

Energy Savings 1359

Us er Evaluation VBT

: 25548 e
Renovation Costs
1850

Lessons Learned
8 B5

Additional Information E5 ma2

24 pupils

Wausau vwest High School

Project Summary

This schoal building HVAC System resulted in complaints regarding Indoor Air Cluality and energy
ineficiency. The Local Public Health Department had received complaints and had investigated. The
complaints included hot and cold rooms, poor wentilation and poor 1AQ. In addition, the lighting systems
needed upgrading. The project ohjective was to improve the |AQ, comfort, and overall energy eficiency of
the building.

Retrofit features

The heating system was converted from stearn to hot water boilers. Three 9 million BTU boilers were
replaced with seven 2 million BTU hot weater boilers. The domestic hot water was changed from steam to
direct fired natural gas. The dishwasher hot water booster was changed from electricity to gas. Ten pieces
of kitchen equipment were changed from electricity to natural gas. Green house changed from propane to
natural gas. Lighting was upgraded from T-12 fluorscents with magnetic ballasts to T-3 with electronic
ballasts. The HYAC was upgraded using a new concept using existing technologies resulting in 100%
outdoor fresh air being introduced into the classrooms.
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Retrofit Measure Solar control and cooling systems

Viewer

Download of
REPORT as
PDF

Introduction
Cooling systems
Air-conditioning

Control systems

Shading systems and glare protections

To chooge a solar contral device we need to
congider: the site latitude, the orientation of the
facade, the arientation of the openings the aesthetic
of the facade, the glazing type of the window, the
need for daylight, the solar contral devices.

The overall thermal and optical pedormance of a
solar contral device in respect to solar radiation
impinging on it is based on the phenomena: primary
transmission,  reflected  transmission,  diffuse
transmission, solar absorption.

The global shading efficiency of a device is the
result of all these direct and indirect transmission
processes.

Shading sy stems and glare protections

shading devices are also essential to avoid glare situations. Iftheir luminous transmittance is too high, the
tisk of glare is significant. Several types of shading devices are sufficient to avoid glare from the sky:

screens, reflective film, ionised film, sealed blinds.

Designers and decision makers must be conscious that the pedformance of the shading assembly might

be different in the actual application conditions
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Performance Rating <

Building Infarmation

The building is a: |eu:|uu:atiu:unal building(general] =] Reference climate zone: mean climate

It has a heated floor area of: |5EIEIEI,EIEI

Conzumption of electical energy:

1 | | ¥ | Click. here to get further Information about the climate zones

Conzumption of heat energy:

[ Includes heat energy consumption Energy source: |.:.i| ;l
Unit of the consumption: | Kiwfhy/ni =] | Unit of the consumption: | Kiwih/mea |
Conzumption: |5|3,|:II:I 1 | | J | Consumption: |233,I:II:I 4 | | 3 |

Congumption of water:

Unit of the consumption: |Ia"rrFa

;l Consumption 174,00 1 | | 3 |
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Congumption af water:

Unit of the consumption: I/refa

[

Consumption

174,00

*lI | bl

Attention! All energy consumptions are shown in Kwh/m?a resp. water consumption in I/m?a.

- Conzumption of electrical energy [kKwhmfa)
1+ high
T80 your building
56.0

- 50
- 40
-+ 30

avrg
- 20
-+ 10

o
-0
Mational survey:
Highest consumption: F0.0
Average conzumption: 24.0
Lowest consumption: 5.0
Energy saving retrofit iz recommended!

- Conzumption of oil [kKiwhméa]

your building

high 233.0
- 200
- 150

avrg
- 100
T o
-0
Mational survey:
Highest consumption: 2200
Average conzumption: 120.0
Lowest consumption: 400

Energy zaving retrofit is highly
recommended!

Congumption of water [l/mfa)

high
- 1000
- 800
- &O0
- 400
anrg
-+ 200 yoLr building
o 174.0
-0
Mational survey:
Highest consumption: 11000
Average conzumption: 277.0
Lowest conzumption: 100.0

The water consumption iz at a usual
levell

Your consumption i1z compared to the rezults of a survey of Annex 36 about the energy consumption of educational buildings!

IEA ECBCS Annex 36
Refrofitting in Educational
Bulldings - REDUCE
Energy Concept Adviser for
Technical Retrofit Measures:

IEA ECBCS Annex 36
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Retrofit Concept Development

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, 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 n for background information click

an

IEA ECBCS Annex 36: HHii
L 1eP |
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The building, faor which the pozzibilities for a energy efficient should be analvsed, iz defined in this section,

By choozing the basic values, a default bulding iz created,
Thiz building can be further defined in the lower part of thiz zection
IF there wasz already a further definement, changes in the bazic partz zets all the valuez back to default!

Define key values for a default building.

- Bazic Data Example buildings
Building Type: zchool -
SRR I =l Typology: rulti-starey school |
Construction year: |pre 15350 - : :
Click on picture to have a look at the case studyl
Type of Roof: |pit|:heu:| [hizated attic) ;I :
Type of bazement: |$Ial:| on ground ;l

Total floor area [m?]: 180,00 J | |
Humber of storeyps: |3 4 | | bl
H
E
k3
=l

Orientation:

W
) Waiean Wack Hink Crhanl Wicnnncin e
Click on diagram to select orientation ) usA _
- Consumption of heat energy;
Energy source: [ il Consumption: 374,00 kiwh/mia -
A R e B E
o IEA ECBCS Annex 36
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Further Refinement of the building

Location

Geometry and Elements of Building Envelope

(-] =
1.1

Heated volume: |333?2,EI 4 | | » | Floor area: 6180.0 m®

Hatio ASY:

0.321/m Area of thermal envelope: 10815.0 m?
Switch through the different envelope elements:
|« | << pitched roof ground plate window north window east | ** | >
external wall
Mame: |e:-:terna| wall
Area[m?]: 39565.20 1 | | Pl Maintenance Costs: 4,00 £/rfa
S ruchure: double lapered brickwark, with 24 cm brick, 4 cmeair, 11,5 cm bick. and interior pIastEl

Existing U-¥Yalue:

[T Does this component have to be retrofitted anpway?

Heat and ventilation plant

IEA ECBCS Annex 36:

30 cm light brickwark, with interior and esterior plaster

30 cm cancrete stane with puriice brickwark, with intenior and exterior plaster
30 cm brickwark, with interior and extenior plazter

‘double lavered brckwork with 24 e bnck, 4 e ar, 11.5 cm bnek and inkenor plaster
cohcrete zandwich construction: intermior plaster, 20 cm concrete, 4 cmingulation, 11,5

30 cm limestane brickwork, 4 cm insulation, inkerior and estenior plaster

¥ in a minor refurbishment " in a major refurbishment

Refrofitting in Educational

Energy Concept Adviser for
Technical Retrofit Measures

kLU IEA ECBCS Annex 36
; . Fraunhofer
Energy Concept Adviser

Institut
Bauphysik



Further Refinement of the building

Location
Geometry and Elements of Building Envelope

Heat and ventilation plant
r Chooze the exizting plant

The heat energy iz generated by: |steam heating

=g =g =g
Ll L lllll

The type of ventlation 1s: |natural ventilation

- Details of zelected plant

Detailed description of the choozen plant:

steam bailer, steam heating, 105 °C, cast iron heating elements, na room regulations, natural ventilation

|
ﬁfﬁﬁ‘ Adjusted setback modes: | no setback =
FhiG-1BP

Used energy source IEIiI =

[” Does this component have to be retrofitted anpway? ¥ in a minor refurbishment " in a major refurbishment

Lighting
r Classrooms

Fraction of total Aoor area: a0 4 Installed System: |Incandescent ;I

Fraction Area window/facade: |50.0 4 Lighting controk: ISwitch with manual control =

Mean room depth: 7.0 m Maintenance Costs: 260 £/mfa

[T Does this component have to be retrofitted anpway? ¥ in a minor refurbishment " in a major refurbishment

Cost data
IFEA Eﬁ?cs_ngrex 36 | i

etro i

e i IEA ECBCS Annex 36 raunhofer
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r General values

Inflation rate:

Interest rate:

IE,EIEI 4 Period of analysis:

i

|E,nn

|5|J

'

Wears

~ Energy prices

B asic Price:

Conzumption Price:

Technical Retrofit Measures:

Energy Concept Adviser

Electiical energy |95,nn £/a |11 | Ot kwihea) |
oil |n,nn £/a |3 | k() |
Gas |15,nn £/a |5 | CtAr=al |
Coal |I1I:|E| £/a |4 | Ct/lkga) |
IEA ECBCS Annex 36: E
e, L IEA ECBCS Annex 36
ng Fraunhofer ..
¢ Energy Concept Adviser for Institut

Bauphysik



| |
1

Thiz part iz far the selection of retrafit meazures for each building element, that is relevant for the consumplion of energy. The measure with the best cost
benefit value iz automatically zelected. The zelection can be changed with the checkbor 'Select this measure as choozen retrofit measure for thiz

element’]

Select a Component: Choose an element of the building

Select a Retrofit Measure: Shows all retrofit meazures. Change the selection of the choozen measure here.

Overview: Showes the results of the retrofit meazures for thiz elerment. All values are related to the unretrofited

buildingl

IEA ECBCS Annex 36: E
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=
+ I

Main Group | Building envelope =1 Element | extemal wall =
Existing Structure |duuhle layered brickwork with 24 cm brick. 4 cm air, 11.5 cm brick and interior plaster |
Existing U-Value: | 1.47 W/nPK|

‘

1 internal insulation with 6 cm polystyrene, yvapour bamer and gypsum board [mind thermal bridges. follow-up costs and =g
improved U-Value: | 0.46 W/neK| Investment costs: [50.00 £/t
M aintenance costs: |4,EID £/mfa

* Select this measure as choosen retrofit measure for this element

2 external insulation with 12 cm mineral wool and plaster

improved U-¥alue: 025 W/ m?K Investment costs: IBD,DD £/

Maintenance costs: |4,EID £/mfa

i Select this measure as choosen retrofit measure for this element

3 external insulation with 20 cm mineral wool and plaster

improved U-Value: | 017 W/m?K|  Investment costs: [100.00 £/

Maintenance costs: |4,EID £/mfa

Ferg Edtra IEA ECBCS Annex 36 =

Energy Cancept Adviser for Fraunhofer ..
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Select a retrofit measure -
rFY

1 internal insulation with & cm polystyrene, vapour barrier and gypsum board [mind thermal bridgesz, follow-up costz and zg

improved U-Yalue: 0,46 W/m?K Investment costs: IED,EID £/t
Maintenance costs: |4,DEI £/nfa

& Select this measure as choosen retrofit measure for this element

2 external inzulation with 12 ¢m mineral wool and plaster

improved U-¥Yalue: 0.25 wW/mfK Investment costs: IEU,DD £/
Maintenance costs: |4,DEI £/nfa

" Select this measure as choosen retrofit measure for this element

3 external insulation with 20 cm mineral wool and plaster

improved U-¥Yalue: 0,17 wWimek Inveztment costs: |1DEI,DD £/
Maintenance costs: |4,DD £/rta

Overview

=l
=1

Retrohit Measures: Heat Energy demand: Capital Expenditure:

Cozt Benefit Value:

Existing Building =
1160.0 k'wh/nfa
1 internal inzulation with 6 cm _ _
polystyrene. vapour barrier and 1060.0 k'wh/mfa 197000 £ 0,30 £/kWh/na)
2 external insulation with 12 cm _ _
mineral wool and plaster 10400 kWwhiréa 16000 £ 0,40 £/ K\Wh/nEa)
3 external insulation with 20 cm — —
mineral wool and plaster 1030.0 EwWh/méa 395000 € 0,50 £ k\WhnEa)
4 external insulation with 12 cm _ _
polystyrene foam and plaster [mind 104000 E\whdéa 2TE000 £ 0,30 £/k\wh/ra) -
g external insulation with 20 cm — —
polystyrene foam and plaster [mind 1030.0 Ewhméa 336000 £ 0,40 £/K\wh/ra) ll
IEA ECBCS Annex 36: R
B IEA ECBCS Annex 36 s
Energy Concept Adviser for . Fraunhofer | .. .
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Thiz part iz far the creation and comparizon of different conceptz for an energy efficient retrofitting. There are five different concepts pozsible. After

zelecting elements for a concept, that should be retrafitted, the different concepts can be compared in the lower part.

Lelect elements for the different concepts Choose here, which elements zhall be retrafitted within a concept

Overview: Look at the results of the different conceptz. Yariouz energy and economy relewant
valuez can be dizplayed.

IEA ECBCS Annex 36: m
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Element: Concept

Choozen retrofit measure: 1 2 3 4 5

pitched roof =

W r r r r

14 cm mineral wool insulation between the rafters, vapour barrier, water barrier, lattice

ground plate

4 cm mineral wool, screedfloor [extra costs for shartening of the doors]

zteam heating

Laws Temperature Boiler 70/55

external wall

intermnal insulation with & cm polystyrene, vapour barrier and gypzum board [mind thern

lighting zource

Compact Fluorescent

windauw narkh LI
The meazures are sorted by benefit-cost-value

Show: | Erergy relevant values | Show Results | related to floor area =]
Show: IF"i"“a'}I Energy LI [ Show values as savings
Primary Energy
Al alues are shown in Kwhdéal
11600 11600
1050,0
948.0
216.0
50,0
E sizting Concept 1 Concept 2 Concept 3 Concept 4 Concept &
Buildifg
IEA ECBCS Annex 36: m
il IEA ECBCS Annex 36
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Overview
Show: IEnerg_l,l relevant values =] Show RBesults Ias absolute values -]
Show: |F'rimary Energy =l IV Show values as Jrelated to heated volume
related ko floor area
Primary Energy
Al alues are shown in ks al
aR30000
2120000
1300000
B52000
[1 :
Concept 1 Concept 2 Concept 3 Concept 4 Concept &
IEA ECBCS Annex 36: HHii
Forr  Etor IEA ECBCS Annex 36 o
Fraunhofer Institut
Bauphysik
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Overview -
Show: IEnerg_l,l relevant values = Show Results Irelated ta floor area |
Show: Final Energy [heat and electncal] El [~ Show values as savings

| Primary Energy
Final Enera iFinal Energy [heat and electicall
&l alues are shown in kKwh/méal . electrical Enengy
3520 3520
[] 8560
83,0
E33.0
4240
3 370 370 370 37.0 37.0
I—
Exizting Concept 1 Concept 2 Concept 3 Concept 4 Concept 5
Building
IEA ECBCS Annex 36: i
Forr  Etor IEA ECBCS Annex 36 o
Eﬂﬂ"ﬁs h REDﬁiw = ) Fraunhofer . .
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overview 1
=

|related ko floor area

Show: | Economic relevant values

[ L

Show: Simple payback. [ Show walues az savings
Total net present value
Simple payb Met prezent value - Investment

| et present value - Dperating costs

AllValues are SNkl o .

16.0

9.4 10.0

7.6

0.0

Concept 4 Concept &

Concept 1 Concept 2 Concept 3

IEA ECBCS Annex 36:
Refritng  Ecucatona IEA ECBCS Annex 36 Eraunofer
Institut
Bauphysik
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| |
1

An output can be created in thiz part,

Summary Thiz iz a zhaort surnmary of the input valuesz and the zelected retrafit meazures. |t iz shown in a popup window.

Heport The report 1z a comprehenzive list of the whole concept including input values and results. It az alzo pozzible to include the diagrams
into the repart. The report can include all concepts o just one selected.
It iz delievered by email az a pdf document.

- Surmmary
Select a concept: |l:|:|n|:ept1 -
- Report
Show: I.-'i‘-.ll concepts ;l [ show Diagramms

Enter your Email-address: I

IEA ECBCS Annex 36: m
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Denmark

Ove Morck

(Subtaskleader B)

Cenergia Energy Consultants
ocmi@oenergia.dk

Kirsten Engelund Thomsen
Danish Building and Urban

Research
keti@dbur. dic

Participating Countries &

Members of Annex36

Greece

Euphrosyne Triantis
Mational Technical University of
Athens

etrianti@orfe as.chemeng.ntua.gr

Germany

Hans Erhorn

(Operating Agent)
Fraunhofer Institute of Building
Physics

ath@ibp fhg.de

Finland

Timo Kaupinen
WTT Building
li mo. kauppineni@stt fi

[Jorma Pietilainen
WTT Builing and Transport

or ma.pistilzineni@adt fi

Marco Citterio
ENEA ENE SIST

citterio @ asacciv.amea it

e Italy
4=

(0

'

Heike Kluttig
Fraunhofer Institute of Building

Physics
hk@ibp.fhg.de

LJan de Boer

Fraunhofer Institute of Building
Fhysics

[idb@ibp fho.de

Kari Thunshelle

Morwegian Building Research
Iristitute

ith @byggfors.no

Norway

=|=

Simon Wiissner
Fraunhofer Institute of Building
FPhysics

vu@ibp fha.de

Fritz Schmidt
(Subtaskleader C)

LIniversitat Stuttgan IKE
tritz.zch midt@ike.uni-stuttgart.de

France

Gerard Guerracino
ENTPE
DGCB-LASH

gerard.quarracino@entpe.fr

Richard Cantin
ENTPE
DGCB-LASH
richard.cantin@entpe fr

BB | Great Britain

Richard Daniels
School Building and Design Unit
“y Department for Education and
. Skills
i

richard.d aniels@dfes.gsi. gov.uk

Fiona Fanning

School Building and Design Unit
Depattment for Education and
Skills

Fiona. Fanning@dres gsi.gov.uk

a;_-lw.'.

Raphael Haller

Universitat Stuttgart Lehrstuhl fir
Heizungs- und Raumlufttechnik
raphasl.haller@pe.uni-stuttaart. de

Ingo Lutkemeyer
Hochschule Brermen
ilue @iba hs-bremen de

Roman Jakobiak
Hochschule Bremen
ljakobisk@tba.he-bremen.de

-

e D9
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"
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USA

Lorenz Schoff
(Subtaskleader D)

.S, Department of Energy
Ischotf@rev.net

Revonda Brumfield
1255 Montgomery Street
Christiansburg, WA 24073
US4

Christina King

kR

41 Sterrett Facilities Complex
Blacksburg, Y 240610452 USA

=5 Poland

Tomasz Mroz

(Subtaskleader A)

4 |Poznan University of Technalogy
¥ linst. of Enviranmental Engineering

tom asz. mrozi@p ut. poznan.pl

Stanislaw Mierzwinski

Silesian University of Technology
comita @iomito.ise. polsi. glivice.pl
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Information

http://www.annex36.com/

IEA ECBCS Annex 36 i m
Energy Concept Adviser Bauphysik




	Energy Concept AdviserA new  internet-based tool for decision makers and their technical staff
	Structure of Annex 36
	25 Case Studies from 10 Countries
	Project aims
	Energy Savings
	Energy Savings
	Ventilation Strategies
	Example: Egebjerg School, Ballerup, Denmark
	Example: Egebjerg School, Ballerup, Denmark
	Example: Egebjerg School – Air Intake
	Example: Egebjerg School – Air Distribution in the Classrooms
	Example: Egebjerg School – Common Space
	Example: Egebjerg School – Ventilation Chimney
	Example: Egebjerg School – Preheated Air by Solar Wall
	Example: Egebjerg School – Daylight Lanterns
	Example: Egebjerg School - Energy Savings
	Example: Egebjerg School – User Evaluation
	Example: Natural Ventilation – IAQ Visualisation
	Structure of Annex 36
	What are the reasons why the Energy Concept Adviser was developed?
	ECA - Structure
	Information

