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It was a real pleasure to attend the General Assembly and Cold Climate Congress in
Moscow in May 2006. ABOK had done an excellent work in organising everything for
REHVA delegates. The hotel was excellent, the Gala dinner was outstanding in respect of
the food and programme. The city of Moscow had many beautiful buildings, and had lot
to explore. REHVA delegates were very satisfied with the organisation. On behalf of all
delegates I would like to present our gratitude to ABOK. 

The social part of the REHVA General Assembly is important, however, the main purpose
of meetings is to guide the activities of REHVA. My impressions of the General Assembly
were very positive. We made a great progress, and accepted new plans for the year 2006
and 2007. The REHVA secretariat and board cannot implement the plans without participation
of national members. Please remember the following activities we agreed in Moscow:

"REHVA directory was given to all members on CD - please check your contact informa-
tion, make changes in your national file and send the file to the secretariat, Ms Lara Egli
(info@rehva.com).
"The same CD contains information on HVAC education also in your country- please
check your contact information, make changes in your national file and send the file to the
secretariat, Ms Lara Egli (info@rehva.com) before September 1, 2006
"The word list for the new REHVA dictionary was distributed to all members in the general
assembly, please establish a committee in your association and translate the term into your
language. Instructions are given on the CD and at the website.       
http://www.rehvadictionary.eu/test.html. Please visit the website.
"The publishing committee decided also that REHVA journal will be mailed directly to the
individuals in your country. Please send the addresses you like the journal to be mailed in
your country to secretariat by the June 15 th for the mailing of the next issue.
"Please be active in finding advertisements into the journal. Numan Sahin is the contact in
all matters related to journal, email address:  nsahin@emomuhendislik.com.tr
"REHVA is now officially open for supporters. In short period we have got already several
supporters. Please invite the interested companies from your country to become supporter
of REHVA. More information from Ms Siru Lönnquist  siru.lonnqvist@vvsfinland.fi
"The next REHVA general assembly is in Helsinki, June 8-10,2007
"The next Clima 2007 Congress is in Helsinki, June 10-14, 2007, the dead line for
abstracts is October 15, 2007 - (www.clima2007.org)
"The next RoomVent Congress is in Helsinki, June 13-15.6, 2007, the dead line for
abstracts is October 15, 2006  - instructions on website (www.roomvent2007.org)

Olli Seppänen
President of REHVA

President’s Letter

Wellcome to Supporters of REHVA...
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Publishing Committee (PC) has met at the annual meeting, during the 49th and 50th General
Assemblies held one after another due to the changes of the By-Laws. The Committe aggreed
on three bodies working as sub-committees for the PC activities: These are;
a.Rehva PC Delegates and Contacts of NA'S meeting once a year during the G. Assembly,
b.Rehva PC Executive Board formed by Numan Sahin _Turkey, Maija Virta _Finland, Per
Rasmussen _Denmark, Hakon Skistad _ Norway, Egils Dzelzitis_ Latvia, Jan Aufderheijde
_ Netherlands… 
c.Rehva Journal (RJ) Editorial Board formed by Numan Sahin_Turkey, Ibrahim Cakmanus
_ Turkey, Prof. Dr. Hikmet Karakoc, Seyfullah Halu and looking for few more International
members to join and help us?

In the next issues of RJ; we will concentrate on specific subjects announced at my editorial
of the last issue which is available at our web site. We expect article writers to follow up
closely and will appreciate if they send their articles in advance for our stock in these subjects…

The Goals & Objectives are to improve the competitiveness of European HVAC Industry for
the benefit of all Europe and its citizens and disseminate the news all around the world…
Help improving and disseminating; Articles for HVAC Engineers and Architects in practical
execution, Science and new HVAC technology and technical experience from the Individuals
and Companies in Application, Research and Development for energy efficient buildings,
Usage of renewable energy sources for environmental protection and sustainable development,
European Directive and outcomes, International Conferences and Exhibitions, Information
on Books, European Curriculum for HVAC education…

National Associations (NAs) were doing the distribution of "rehva journal" to the selected
HVAC Industry; Universities, Designers and Consultants, Manufacturers, Investors,
Mechanical Contractors, Sales and Representative Companies and Architects on free of
charge basis in 30 Countries all over Europe but one of the decisions of PC at annual meeting
was to receive the addresses from NAs to distribute directly as much as possible and also
continue for gaining more subscribers with a Price of 24 Euros/year for 4 issues is including
posting for individuals and companies. 

Rehva Board and PC will also work on outsourcing the Rehva Journal which is getting better…

Our web site www.rehva.com has lots of new futures and information for our increasing vis-
itors. We had changed the name of our e-group "rehvaboards" to "rehva" only and expecting
more executive members of Rehva NAs to join us for communication on operational issues
for a fruitful discussions and ideas to grow Rehva.

"Rehva Supporters" joining us mostly from HVAC Industry have started to give power for
achieving better service for European HVAC sector.  We will form rehvaclub (rehva hvac
club) meetings among the Industrial Leaders from Supporters and Rehva Executives, NA
delegates to talk on the issues and listen experts and establish better communication and
friendships…

Having the role for promoting Rehva, Rehva and PC members will take part more at the
international Exhibitions, if possible together with NA at their stand…

Very truly yours,
Numan Sahin
Vice President, Chairman of Publishing Committee
nsahin@emomuhendislik.com.tr

Editor

Publishing Committee met at Rehva General Assembly,
Moscow
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From Russia With Love …

…This truly was the way REHVA members were treated by
ABOK, and more particularly by Marianna Brodatch and
Yuri Tabunshikov, ABOK's President, on the occasion of
REHVA's 49th and 50th General Assembly, Moscow, May
18th - 20th, 2006.
The meetings were hosted by ABOK- REHVA's Russian
member - in Ukraina Hotel, one of Staline's 7 high-rise
buildings erected in the 1950's, on the bank of Moskva river
and were attended by members from 25 different European
countries.

REHVA President, Professor Olli Seppänen presided the
General Assemblies during which the revised articles of the
associations were approved by the assembly as well as the
Board's annual report of activities and accounts of the year
2005. The activity plan for 2006-2007 and a longer term
vision for REHVA were also exposed to the assembly and
their comments welcomed. The first results of a members
survey launched this year were presented; the survey will be
completed and its results will also influence decisions
orienting the future of REHVA. The latest REHVA guide-
books were presented during the Technical Seminar.
REHVA guidebook on "Indoor Climate and Productivity in
Offices" is now available for purchase and translation in
other languages (www.rehva.com, Bookstore) and a new
guidebook on "Low Temperature Heating" will be available
by the end of this year. Derrick Braham, REHVA Region1
chairman, presented the developments of the coming

International  Dictionary of Building Services Terminology.
Presentations of the guidebooks and more detail about the
International Dictionary are available on www.rehva.com.
REHVA various committees and working groups:
Technical, Publishing, Education, Awards, Research, 
Supporters and Industrial Ventilation also met during this
international event, to work together on the advancements
of these subjects and presented their conclusions and action
plan to the assembly.
The General Assembly was of course also a formidable
occasion for peers from all over Europe to meet again and
toast their friendship during a memorable gala dinner orga-
nized at the legendary restaurant "Yar", where high flyers -
other than REHVA members - such as Margaret Thatcher,
Indira Ghandi and Arnold Schwartsenegger had enjoyed
caviar and blinis before us... 

rehva journal 2/2006
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CONDOLENCES
Prof. Dr.  Ole Fanger’ s wife Brit has passed away and was buried on

Wednesday 5 April , after ceremony at  Kong Hakons Church, in
Copenhagen, Denmark. 

All Rehva friends sends their condelences.

news

rehva journal 2/2006

The principal objective of Cold Climate HVAC
2006 is to provide key elements of a strategy by
which scientists, designers, engineers, manufacturers
and other decisionmakers can achieve a good balance
between energy use in buildings and
indoor environmental quality (IEQ), while con-
serving precious resources and energy, as well as
prevent the environment from further deteriora-
tion, with emphasis especially on cold climatic
regions. The strategy for the development of
architecture and building construction in the

21st century is based on the following precepts: 
"application of technologies that use nonconven-
tional renewable energy sources; 
"the selection of energy conservation technologies
where the technical decisions simultaneously
promote improvement of the indoor environment; 
"building on the basis of an integrated energy-ecology
system, where all elements such as the envelope,
heating, ventilating, air-conditioning systems, heat
and power supply as well as the environment are
interconnected. 

"The Role of Building Automation in the Context of the
European Energy Performance of Buildings Directive
(EPBD)". REHVA seminar in Frankfurt at L+B was a success...
Attendance was free of charge and simultaneous translation
has been provided in German and English. There were around 50 expert participants attending. Hans R. Kranz VDI, HAK
Ingenieurberatung, Relation Between VDI 3814 and EN ISO 14684. Leonhard Jiresch VDI, Plüth Energietechnik, Saving
Energy by Means of Suitable Building Automation. Christian Hüller, Sauter Cumulus GmbH, Opportunities for Building
Automation Offered by the EPBD. Michael Pietzner, Honeywell, EPBD is the Wind at the Back of Building Automation.
Viktor Höschele, Canzler Ingenieure GmbH, Building Automation and Energy Efficiency of Buildings. Thanks to Board
Member Numan Sahin and moderator Prof. Dr.-Ing. Michael Schmidt and Thomas Terhorst and Thomas Wollstein from VDI
who worked hard for it. Thanks to supporter of the event Light & Building organizer; Messe Frankfurt Co. Similar organiza-
tion is being planned during the ISH Fair in April 2007 and the topic is going to be related to energy efficiciency…

·Professional Award in Science to Bogdan Myzielinski,
·Honorary President Award to Per Rasmussen,
·Honorary Fellows: Yuri Tabunshikov, Marianne Brodatch, Paul Brejon, Dušan Petraš,
·REHVA Young ResearcherAward: Radim Cermák,
·Recognition: Verity Braham.
Certificates have been given to 30 REHVA members, and to the following REHVA
Supporters: Halton representative Maija VIRTA, IMP Klima Hidria representative
Alenka BORTSNAR and Ulefos representative Per RASMUSSEN have received the
certificates in moscow but the certificates of FläktWoods, Lifa Air, Rettig, Swegon and
Uponor will be given later in other occasion.

The 5th International Conference on COLD CLIMATE Heating, Ventilation and Air-Conditioning 
May 21 - 24,  2006 - Moscow, Russia

REHVA Seminar and Panel Discussion 
held on Sunday, April 23, 2006, at Light and
Building; Frankfurt Trade Fair

REHVA Awards have been given at General Assembly in Moscow

FLAKTWOODS 7

Supporters of Rehva
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Workshop organised by the Renewable Energy and Energy
Efficiency Partnership (REEEP) in collaboration with
EuroACE (The European Companies for Energy Effiency in
Buildings) and EURIMA (The European Insulation

Manifacturers Association) to discuss the exciting prospects
that are opening up for the building sector in the view of
recently adopted European legislation on energy efficiency.

ASHRAE continues to move toward  a sustainable head-
quarters with  creation of a Webpage dedicated to the project
and selection of an architectural firm.
ASHRAE currently is studying whether to renovate its
headquarters in Atlanta as a sustainable building. 

The Society recently selected Richard + Wittschiebe, an
Atlanta architectural firm, to develop a schematic design
for the project.
ASHRAE also has created a Webpage so members and others
can follow the  progress of the project.

ASHRAE Moves Toward Sustainable Headquarters

FROM WORDS TO ACTION
Accelerating measures to improve energy efficiency in buildings

was held 5th - 6th April 2006 in Vienna

Vent Dis.Course

Development of Distance Learning Vocational Training Material for the
Promotion of Best Practice Ventilation Energy Performance in Buildings

Seminar, 16th May 2006, Prague: Report
The Vent Dis.Course project had its first evaluation workshop for the distance
learning training material it is developing on 16 May 2006 in Prague. This
was organized by REHVA under the auspices of STP's 17th international
conference of air-conditioning and ventilation. It was attended by representatives
of professional bodies from Europe and the US, academics and students who
made specific comments and promised valuable contributions. 
Three additional evaluation workshops are planned later in the year in the UK, Greece and France and the training material is also
being evaluated by 10 European experts.  Pilot distance training will start in October 2006.   The workshop presentations are available
in the project's website: www.dea.brunel.ac.uk/ventdiscourse Maria Kolokotroni, Mechanical Engineering, Brunel University.

Summary of the project
The main objective of the project is to accelerate implementation of a core area (ventilation) within the Energy Performance of
Buildings Directive (EPBD) at European and national levels and thus improve energy efficiency in buildings by directly transferring
existing knowledge to appropriate actors in a suitable formatiThis is achieved by developing and promoting training material at
masters level in a distance -learning format for building professionals to faciliate the implementation of best practice ventilation
energy performance (both for indoor environmental quality and thermal comfort) in large new and retrofitted buildings of various types.
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(From left)Speakers: Jason Shilliday, UK, James Parker, UK,
Ifigenia Farrou, Greece, UK, Maria Kolokotroni (project
coordinator), UK, Martin Liddament, UK, Olli Seppänen,
REHVA; Host: Karel Kabele, Check Republic; Distinguished
participants: Lee Burgett, ASHRAE, Derrick Braham, UK
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Professor Olli A. Seppänen was asked about
the challenges being faced in trying to implement
the Directive and how he feels cooperation
with the EPBD Platform is helping REHVA
members. 

In your opinion, what are the main challenges
of the Directive? (for the  environment, for
Kyoto objectives, for Europe, for Member
States, for citizens, for professionals)
The Directive only gives a framework to
improve energy efficiency. It is now very
much up to member countries to set the targets
for implementation so that better energy
efficiency results are achieved.

What are the specific challenges for profes-
sionals  in your field?
REHVA represents European HVAC-engineers.
Most of the measures to be implemented
according to the Directive are in practice
done by REHVA members. The REHVA
members have professional competence
in energy issues, but  new requirements like
inspection of air-conditioning systems are
really a challenge, particularly how to imple-
ment them cost-effectively. Energy certification is a first step
but does not improve energy efficiency as such. Skilful
professionals are required to identify the most cost-effective
methods to improve energy efficiency. A real danger arises
with energy savings that are achieved in an incompetent
way. During the first energy crisis in the 1970s many indoor
environmental problems like sick building syndrome
symptom (SBS-symptoms) and mould damage were caused
by trying to save energy in the wrong way. It is a real
challenge to avoid these problems at this time.

Is the Directive (and the new regulations related to the
EPBD in each country) something restrictive or, on the
contrary, an opportunity to encourage innovation?
The members of REHVA consider the Directive as an oppor-
tunity to have a positive impact on the construction industry 

and the quality of European buildings.
Consequent activities will also create new
business for REHVA members, and related
industry.

What are the services provided by your organisa-
tion to help your members to prepare for
EPBD implementation? (publications,
Education Committee, Technical Committee, …)
REHVA members participate in their own
countries at a  national level in the imple-
mentation of the Directive. Within REHVA
all committees take an active part in
dissemination. The EPBD was the most
important topic discussed at the last
REHVA general assembly (May 2006) and
several presentations on the EPBD were
made and discussed.

In which manner is the EPBD Buildings
Platform an interesting initiative for your
organisation? (to help your members, to
establish more contacts, to be the relay to
discuss pratical/technical questions, …)
REHVA members participate actively in
the translation of EPBD-information

papers into national languages.  Almost all EU-languages
are used in REHVA member countries; in addition several
non-EU-languages are used, making in total 25 languages.
It is important to have practical information related to the
EPBD translated into national languages. Most of REHVA
member countries publish their own professional journal -
the material from the EPBD Buildings Platform will be used
in those journals.
In addition, the EPBD Buildings Platform offers a welcome
opportunity for the REHVA members to give feed back on
the priorities in the kind of information needs at the level of
practitioners. Web site is  www.buildingsplatform.org

Prof. O. A. Seppänen,
President of Rehva

In charge of external relations 

Helsinki University of
Technology Laboratory of

Heating, Ventilation and Air
Conditioning P.O Box 4100

FIN - 02015 HUT FINLAND
Tel.: +358 9 4513600  
Fax.: +358 9 4513611

E-mail: Olli.Seppanen@hut.fi

Energy Performance of Building Directive(EPBD)
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1.  Introduction
Since the last century the way of life has
completely changed due to the technical
and economic development. Significant
signs of this process can be observed in
building sector, e.g. new technologies of
insulation, heating and cooling systems.
However, it has led to increasing energy
demand, which must be provided to ensure
the required comfort level of people. 
According the survey of International
Energy Agency [1], 34,1% of the total pri-
mary energy required by European coun-
tries. 41% of the energy demand in the
European Union was applied in the building
sector against 28% industrial purpose. 
Needs of the primary energy had made the
European countries the most energy
importer since oil became the basic energy source.
Therefore the European Union highly had been depended
on import and got affected elementally by adverse cases
such as oil crisis in 1970s as well. Nevertheless this shocking
crisis had important conclusion, the EU's leadership 

and governments paid more attention for
improving energy saving technologies and
renewable energy sources.  First of all they
focused on the building sector partly due to
the above mentioned percentages on the
other hand the fact should be considered
that the occupants (over 820 million people
in 2002) are considerably responsible for
efficient end-using. 
It is also important factor that many buildings
are hundreds years old, otherwise there is
strong growth in new buildings. However
there are many with good thermal parameters
due to the improved insulation and new type
of windows, large number of apartment
buildings involved "affordable" flats are
being build in poor quality. 

On 1st of May, 2004, the 15 original European Union
Member States were joined by 10 new Members. This
makes the EU the second largest economy after the United
States. (Final energy consumption in the EU-25 increased by
about 8 % in1990-2002). 

Achieving Energy Savings in Europe Through the 
Energy Performance of Building Directive (EPBD)

Dr.  Zoltan Magyar

REHVA
Vice-president

University of Pecs, Hungary

zmagyar@invitel.hu

Computers
27%

Equipment
18%Lighting

4%
Ventilation

5%

Heating
41%

Cooling
5%

Figure 1. Breakdown of energy use in the building sector
(EEBD, Electronic Energy Buildings Directive).
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Also in the last century environmental problems - primary
air pollution - became capital aspect too, and it is highly
connected to energy - use, through combustion products.
Today, urban pollution is bringing a new chorus of calls for
action, and municipal governments have become new partners
in finding solutions. And the global concern about climate
change has forced action, through the yet to be ratified
Kyoto Protocol (1997), to reduce carbon dioxide emissions,
as well as other greenhouses gases [2]. The protocol commits 38
industrialised countries to cut their emissions of greenhouse
gases in 2008 - 2012 to levels that are 5.2 % below 1990
levels. 
Current projections show that many Western European
countries will not meet their Kyoto targets, while most
Central European countries probably will.In Eastern
European countries, which often have rich energy sources,
the link between energy efficiency strategies and environ-
mental issues is not a well-established policy concern as yet
(OECD, Organization for Economic Co-operation and
Development, 2004). Considering that fossil fuels (especially
gas and oil) are expected to remain the largest energy source
in Europe for the next 30 years, the energy consumption and
its environmental effects might be said one of the most
important "emergency cases" nowadays.

Thanks to the above described reasons, the EU labours energy
efficiency policies and programmes, having leader part. This
tend is indicated by raising support for renewable energy
sources. Governments seem to recognise that renewable
energy is a much less mature industry with a greater need
for technological and market support to enable full com-
mercial development (Total subs2. Directive 2002/91/EC)

2. Directive 2002/91/EC
The European Commission's Action Plan on Energy
Efficiency (2000) indicated the need for specific measures 
in the building sector. In response, the European
Commission (EC) published the proposed Directive on The
Energy Performance of Buildings (EPBD) in May 2001.
The European Parliament and Council signed the agreed text
of the Directive at Energy Council on 25 November 2002. Upon its
publication in the EU Official Journal on 4 January 2003,
the Directive became European Law. The Directive could be
handled as a declaration about necessity of energy savings and
use of renewable energy sources. In respect of the 10 EU
countries, cost-effective savings potential of around 22% of
present consumption (building structure, heating, hot water
supply, air conditioning, ventilation and lighting) in build-
ings can be realised by 2010, payback time is shorter than 8
years. (Efforts could result more than 14 billion euro sav-
ings by 2010 for the Member States.)
The Directive must be implemented by Member States no
later than thirty-six months after it has come into force i.e.
by 4 January 2006. The objective of the Directive is to pro-
mote the improvement of the energy performance of buildings
within the Community [3], focussing on follows:
"Calculation, monitoring and controlling of energy perfor-
mance of buildings, with respect to existing (after major
renovation) and new buildings.
"Energy certification. 
"Regular inspection of boilers and air conditioning systems.
Main technical Articles:
"Principles how to calculate the energy consumption of
buildings (Article 3).
"Performance based maximum values of energy consumption
for buildings (Article 4).
"Considering more economical systems in case of new
buildings; required measurements (Article 5). idies (excluding
external costs) are estimated to be about EUR 29 billion a year.
"Improvement of the energy efficiency of the renovated
buildings (Article 6).

Solid fluel Oil and gas Nuclear Renewables
On-budget >6.4 >0.2 >1.0 >0.6
Off-budget >6.6 >8.5 >1.2 >4.7
Total >13.0 >8.7 >2.2 >5.3

Figure 2. Total energy consumption for the enlarged
European Union by fuel type [5].
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"Energy performance certificate for all buildings (Article 7).
"Inspection of boilers (Article 8).
"Inspection of air conditioning systems (Article 9).
It is specially mentioned the rising number of air-conditioning
systems in European countries. Energy demand of these
appliances can generate serious problems in supply systems
during the cooling season. 

Nevertheless highlighted questions are the CO2 emission,
which should be included in energy certification, and the
indoor climate environment. The occupants' part in the
energy use should not be neglected. Higher comfort levels,
reflected in increased demand for space heating and cooling,
have also contributed to higher final energy consumption.
The Directive must be implemented by Member States no
later than thirty-six months after it has come into force i.e.
by 4 January 2006. There is an additional 3-year period to
allow Member States to apply the provisions of Articles 
7, 8 and 9 in case of lack of qualified and/or accredited experts. 

3. Calculation method of energy performance of buildings
The energy performance of buildings should be calculated
on the basis of a methodology, which may be differentiated
at regional level, that includes, in addition to thermal insu-
lation other factors that play an increasingly important role
such as heating and air conditioning installations, application
of renewable energy sources and design of the building [3].
Each Member State has to work out its own methodology to
calculate the energy performance of buildings based on the
general framework. It enables each Member State to meet
the Directive individual capability and circumstances (stan-
dards and norms). Calculation methods should be prepared with
respect to follows:
"Building envelope (including air tightness).
"Heating and domestic hot water.
"Air conditioning installations.
"Ventilation.
"Lighting.
"Location and orientation of the building.
"Passive solar systems and solar protection.
"Natural ventilation.
"Design values of indoor climate.

It could be carried out in three basic ways:
"Computer simulation (with accepted programs).
"Detailed calculation (by hand or computer).
"Simplified calculation (by hand or computer).
Certainly computer simulation methods ensure more
parameters (changing in time) taking into consider, however
these should be based on detailed calculation according the
standards and norms.
At the end of calculation process energy performance of
buildings could be evaluated using integrated energy per-
formance Ep [kWh/m2a]. The calculated Ep value should be
compared with the standard given in diagrams for
different type of buildings such as:
"Residential buildings (houses, flats or other sort of 
accommodation). 

"Office buildings.
"Educational buildings.
"Hospitals.
"Hotels and restaurants.
"Sport facilities etc.
The assumed integrated energy performance should not
exceed the standard value given in diagrams separately.
Evaluation of energy performance should be applied any
kind of energy consuming buildings, except for: 
"Officially protected buildings and monuments.
"Buildings used for religious purposes.
"Temporary or temporary used buildings.
"Buildings with less than 50m2 useful area.

4. Energy Performance Certificate (Article 7)
According the regulation of the Directive certification
should be carried out for:
"New buildings with a total useful area over 1000m2.
"Existing buildings undergo major (cost is higher than 25%
of value of building).
"Public authority buildings.
"Frequently visited public buildings.
"In case of selling or hire.

Figure 4. Cooled area in Europe (SAVE study EECCAC)
(RAC = room air conditioning; VRF = Variable  refrigerant  flow).

Figure 5. Integrated energy performance for offices
(Hungarian calculation method).
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The Energy Performance Certificate:
"Shall be available when building is sold or rented.
"Not older than ten years.
"Shall include reference values.
"Should give also advise how to improve energy efficiency.
"Shall be visible in public buildings.
"Ýndoor climate target values may be included.
The detailed form depends on the Member States. It is not
specified exactly what does frequently visited or public
authority buildings mean.The form of Certification is not
regulated either. Therefore are there differences between
applied certification documents of Member States. Primary
energy demand data (measured and/or calculated compared
with reference values) might be subdivided according the
installed system (heating, cooling, lighting, etc.) as well as
completed by carbon dioxide emission data. Common form
is to use a scale to indicate the energy demand; usually "A"
is given to the most energy efficient buildings. 

5. Concept for standardization related to the EPBD
European standards are being written by the European
Committee for Standardization (CEN), which are intended
to support the EPBD. CEN/BT WG 173 "Energy
Performance of Buildings Project Group" was set up to
co-ordinate the CEN work concerning the EPBD and EC
standardisation Mandate 343.CEN established an EPBD-
Project group - the co-operating CEN committees (TC):

"TC  89  Thermal performance of buildings and building components.
"TC 156 Ventilation for buildings.
"TC 169 Light and lighting.
"TC 228 Heating systems in buildings.
" TC 247  Building automation, controls  and building management
In the M343-EN-2004 mandate, which asked CEN to cooperate,
31 work items are listed. These must be developed to support
the Directive.  One of the main tasks of CEN group was to
create an umbrella document to present a clear overview of
all work items, standards and their relation as well as main
definitions. This paper describes the European standards
(ENs) that are intended to support the EPBD by providing
the calculation methods and associated material to obtain
the overall energy performance of a building [7]. 
The calculation procedure for assessing the overall energy
performance of buildings is based on the characteristics of
the building and its installed equipment, as listed in the
Annex to the EPBD. Regarding indoor environmental
standards, adaptation of CEN CR 1752 Ventilation for
buildings - Design Criteria for the indoor environment) has
new aspects came to light. Indoor environmental categories
could help the designers and owners (users) to realise energy
savings by avoiding unnecessary high requirements.  It is
also important to highlight, which is set out in the Directive
too, indoor climate environment should not be underplayed
by energy savings intention. 

Figure 6. Concept for standardization related to the EPBD.
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6. Status of Building Codes in some EU country  

7. After 4th of January, 2006
At 4th of January, 2006 ten countries (3 full, 7 partly) were
able to comply with the first provision: Germany, Italy,
Portugal, Austria, Denmark, Belgium, Lithuania, Latvia,
Poland, and Slovakia. However all of them required more or
less extension as regards Articles 7, 8 and 9.  The 31 CEN
standard connected to the Directive will be bring out con-
tinuously, up to 2008. To support the implementation in the
other Member states, it has been established several projects
such as SAVE projects, Intelligent Energy Europe program
and EPBD Buildings Platform. 

Status of Building Codes before Implementation of Directive on Energy  
Performance of Buildings  

Belgium New minimum requirements for thermal insulation, heating energy, standard 
ventilation will be adopted in 2006 for Wallonia. On April 30, 2004, the Flemi sh 
Parliament approved the decree on the Energy Performance of Buildings. A first 
order for establishing the requirements on the Energy Performance and the 
Indoor Climate of buildings have been approved by the Flemish Government in 
March 2005.  

Denmark A new law on Energy Savings in Buildings was approved in June 2005. it  will 
require energy labelling of all public buildings every five years, regular  energy 
labelling of all large buildings (over 1000 m 2 gross area) for trade and services as 
well as for apar tment blocks. For building and apartments for sale or rent, the 
energy label is only valid 5 years. Energy labelling includes inspection, 
certification and advising.  

Germany On 1 February 2002, the new Energy Conservation Ordinance came into force 
which aims at reducing the amount of energy consumed in heating, climate 
control, and hot -water provision in new buildings by roughly 25 to 30 per cent. It 
unifies the previously separate thermal insulation and the heating installation 
ordinances. The Energy Cons ervation Ordinance also encourages energy 
efficiency improvements in existing buildings. The Ordinance requires that all 
boilers installed before October 1978 must be replaced.  

Greece The joint Ministerial Decision of August 1998 provides for the replacem ent of 
the old Thermal Insulation Regulation with the issue of minimum energy 
efficiency standards for new buildings and the establishment of a new integrated 
energy study for the energy requirements of new buildings. New regulations 
were drafted but have not been approved. There is a committee to oversee the 
implementation of the EPBD. A conference is to be held in the autumn of 2005 
to exchange ideas and provide information.  

Hungary The Hungarian Insulation Standard MSZ 04 -110-2-1992 regulates buildings 
walls, floors, doors and windows, and defines the k insulation ratio. This 
standard has been in force since 1992. The government made the standards 
voluntary in 1994. The architect has to include in his report a statement that the 
design of the building is  correct in this respect.  

Table 2. Status of Building Codes in July, 2005 [2].

Figure 7. Timetable for EPBD activities [9].

2005 2006 2007 2008
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8.  Conclusions
In the European Union, as well as in other parts of the
world, energy saving projects has gained more importance.
Thanks to the fact that the EU is highly depended on energy
import, but also with respect to environmental reasons. Up
to 2010 expected cut down of energy demand is more than
20%. In case of most of the Member States it could be
realized by concerted action. The 2002/91/EC Directive on
the Energy Performance of Buildings (EPBD) composed
the necessity, target and main steps of this. However the
Member States should be carried out the detailed development,
they are helped by several programs and projects. CEN has
been also asked to support by standards the Directive.The
European Directive on the Energy Performance of
Buildings poses significant challenges for most of the EU
Members States. After the first deadline, 4th of January,
2006, only a few countries were able to implement the
Directive, but all of them need more or less extension as
regards:
"Article 7: Energy Performance certificate.
"Article 8: Inspection of boilers.
"Article 9: Inspection of air-conditioning systems. 
In the other Member States the implementation is also in
process and going to be finished after a short delay.
Probably the Directive will be extend after middle of 2006 

in order to realise more energy savings and less emission of
carbon-dioxide and other greenhouse gases. In this way the
target of Kyoto protocol might be fulfilled as well.

References
[1] IEA - Key World Energy Statistics 2005.
[2] EuroAce - Towards energy efficient buildings in Europe,
Final report, 2004 with updated Annexes July 2005
(European Alliance of Companies for Energy Efficiency in
Buildings).
[3] Directive 2002/91/EC of the European Parliament and
of the Council of 16 December 2002 on the energy
performance of buildings.
[4] EEA Briefing No 2/2004.
[5] EEA Signals 2004.
[6] Eurostat - EEA state and outlook 2005.
[7] CEN/BT WG 173 EPBD N 04rev Version 2, 14th July,
2004 - Umbrella document.
[8] Energy Certification of Berlaymont - Summary report
on project results, July 2005. 
[9] EPBD Buildings Platform - Proposal coordinated by
INIVE EEIG (International Network for Information on
Ventilation and Energy Performance).

Status of Energy Certification of Buildings  

Belgium There is currently no requirement. Discussions are underway as to the use of 
energy certificates for public buildings.  
 

Denmark From 1997, a new energy -labelling scheme for large and small buildings too k 
effect. 
In June 2005 new energy requirements for the building regulations of small 
houses and for the general building regulations were published. These fulfil 
requirements for articles 3,4, 5 and 6 of the EPBD. The new requirements come 
into force Janua ry 1, 2006. All new building havae to be labelled to ensure 
fulfilment of the requirements.  

France The law for energy certificates was adopted in 2004. Further laws for 
implementation are being discussed in parliament. It is expected that the energy 
certificates at the point of sale of the dwelling will come into force in mid -2006, 
with the certificate for rentals in 2007.  

Germany Certification is required for existing buildings only if large renovation is 
undertaken.  

Greece 1998 – Framework Ministerial Decision. Regulations are being prepared.  
 

Hungary After June 2006, no building can be commissioned without a building certificate. 
From January 1, 2007, the certificate is compulsory at point of sale. This date 
may be delayed for small buildings for soci al reasons.  

Netherlands  All building owners will have to produce an Energy Performance Certificate  
that is no more than 10 years old, at the construction, sale or rent of a  building. 
There are special arrangements for houses built since 1997.  

Portugal  Specific legislation to approve a certification programme under preparation.  
Every non-residential building will be required to display the energy  certificate.  

 Table 3. Certification examples.
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Abstract
It is common that the first cost is the main
criterion when making choices between
different systems. However, it is possible
to demonstrate that a lower initial investment
can turn out to be more costly from the
whole life-cycle viewpoint. With life-cycle
cost (LCC) calculations, it is possible to get
better overview of the total cost. LC costs
of typical systems (fan-coil, variable air
volume and ventilated beams) were analyzed
and compared in a case-study hotel
building. Fancoils are considered as a
standard system for hotels to provide air
conditioning. Disadvantages of fan-coil
system are high maintenance costs and
sound generation to the guest room. One new alternative is the
ventilated beam system in hotels. The analysis shows that the
ventilated beam system offers comfortable indoor environmental
with competitive life-cycle costs. The LC cost of the system
where is utilized air-water based ventilated beams in guest
rooms was the lowest. Energy consumption and maintenance
cost of the ventilated beam system is also lower than compared
VAV and fan-coil systems.

Keywords
Life-cycle costs, energy analysis, hotel building

1. Introduction
The building industry continues to see a growing interest in
creating solutions that consider the priorities of indoor air quality
and energy conservation. Additionally, there is obvious link
with indoor climate and productivity. Recent studies have
shown the link between indoor air quality to thermal comfort,
productivity and health issues. Thus, it was possible to demonstrate
that an investment to a better air-conditioning system is prof-
itable already with very modest productivity improvements.

In hotels, high noise level has been reported to be one of the
main problems in indoor environment quality (IEQ) [1]. Other
pointed out problem is high ambient concentration of carbonyl
compounds [2]. In indoor air, carbonyl compounds could be
released from building materials, furniture, consumer products
and through chemical reactions between indoor ozone and
alkenes. Measured high concentration of pollutant indicates
wrong selection of materials and insufficient ventilation for the
actual emissions. The need to consider the quality of the space
is encompassed within the publication “Ventilation for
Buildings – Performance requirements for ventilation and air
conditioning systems” [3]. This sets a range of technical target
values that need to be agreed between the designer and the client.

Thus, end-users will become much more aware
of what can be expected. During the design phase,
the suitable air-conditioning system should be
selected that maintains the set targets of IEQ in
an energy efficient manner.
In the building process, it is still common that
the first cost is the main consideration when
making choices between different systems. A
lower initial investment can turn out to be more-
costly from the whole life-cycle viewpoint if the
operation costs and the influence on productivi-
ty of workers are not taken into account. In this
paper, the life-cycle cost of typical air-condi-
tioning systems in the hotel environment are
studied using a case-study approach. The

case-study hotel building is located in Paris, France.
This paper presents the main results of the conducted
comprehensive life-cycle survey of a hotel building [4].

2. A Case-Study Hotel Building
The building is located in Paris, France. The total area of the
east-west oriented building is 6,715 m². In the building, there
are 6 floors and altogether 300 guest rooms. The area of the
guest room is 28 m2 with a separate bathroom of 5 m2.
The design room air temperatures are 24°C in summer and
22°C in winter. The average reservation ratio of the guest
rooms is assumed to be  80 %.
For the energy saving reason, the room temperatures are controlled
based on the state of reservation and occupation:
· No reserved room: heating 16°C, cooling 27°C.
·Reserved room but no occupation: heating 19°C, cooling 23°C
The U-values of the building structures are:
· Exterior wall 0.35 W/m²K.
· Triple glazed windows 2 W/m²K (no shades).
The heat loads consists of 2 persons, lighting and equipment
loads in the guest room. The heat gain of the lighting is 10
W/m² and the equipment heat gain is 7 W/m² in the guest rooms
The analyzed air-conditioning systems are: 
A1) Cooled beam with separate water radiators. 
A2) Cooled beam with integrated heating mode. 
B1) Variable airflow rate (VAV) with water reheating.
B2) Variable airflow rate (VAV) with electrical reheating. 
C1) Fan-Coil (no condensation in the room unit).
C2) Fan-Coil (condensation). 
The supply and exhaust airflow rates are 22 L/s in the guest
room. In the air-handling unit, there is no heat recovery system.
The cooling capacity of the systems is conducted with dynamic
energy simulation software using the hourly weather data of the
city of Paris. The calculated cooling capacities and the requested
airflow rates are shown in Table 1.

A Life-Cycle Costs Study of A Hotel  Building: 
A Case-Study Approach

Mika Ruponen

Risto Kosonen 
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3. Results
Annual heating and cooling energy consumptions of the analysed
air-conditioning systems are shown in Figure 1. The ventilated
beam systems (case A1 and A2) have significantly lower consump-
tion than the fan- coil (case B1 and B2) and VAV systems (case
C1 and C2). Even when the cooling energy consumption of
the variable airflow system (VAV) is lower than beam and
fan coil systems, the total energy consumption of VAV is the
highest of the analyzed systems. The reason for that is the
highest heating energy consumption. Particularly, high con-
sumption of the fan electricity increases significantly the
total energy consumption of the fan-coil systems. The total
consumptions of the fan-coil systems are only little bit lower
level than VAV systems.

Taking into account the typical costs of heating energy
(20 €/MWh) and electricity (53 €/MWh), the energy costs of
the beam systems is about 10 % lower than the other systems,
Figure 2. It should be noted that fan electricity is playing a signifi-
cant role in the breakdown of the energy costs and it is about
the same level than the costs of the cooling energy.

Life-cycle costs (LCC) calculations were conducted for
comparing technical systems. The LCC calculations included
the investment, energy and maintenance costs. The components
and systems included in the analysis covers:
· Central Air Handling, cooling and heating units.
· Mechanical networks (ductwork, heating and cooling pipe work).
· Room equipment (cooling beams, fan-coils, VAV-units,
water radiators, diffusers, grilles and valves).
· Building automation and electricity of the mechanical systems
The components included in the comparisons were limited
to the components and costs, which vary between different
technical solutions. However, the cost differences of central
air handling units ductworks etc. that vary between different
technical solutions are included in the comparisons. The
investment and maintenance cost calculations are carried
out using software, which is supported by the statistical
database. In the calculation method, preventive periodical
maintenance including the labour and material costs is also
taken into account. Calculations were conducted for a life
cycle of 15 years. The net interest rate is set to be 70% .  
The net present values are shown in Figure 3.

Figure 1. The annual energy consumption of the hotel 
building in Paris.

Figure 2. The annual energy costs of the hotel building
in Paris.

Table 1. The requested cooling capacities and airflow rates of the analyzed systems.
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It should be noted that the investment cost signifies in the
breakdown of the net present value. Independent of the system,
investment costs is about 50 - 70%  of the total LC costs.
Still, the energy consumption and maintenance are important
factors to take into account during relatively quite short
calculation period of 15 years. From the analyzed systems,
ventilated beam systems (A1 and A2) have the lowest net
present value. The fan- coil systems (C1 and C2) have the
second lowest costs. However, the net present value of the
fan-coils system is about 35 % higher than the beam system.
All-air VAV systems (C1 and C2) have significantly higher
net present values than air-water concepts because of more
expensive room units. Also, the air handling units and duct-
works are much larger with all-air systems. The total net
present value of the VAV is about  100%  higher than the
ventilated beam system.
There is remarkable difference with the maintenance costs
of the systems. The maintenance cost of the beam system
(2.5 €/m2) is much lower than with the compared fan coil
(6.8 €/m2) and VAV (15.9 €/m2) systems.

4. Conclusion
LC costs of typical systems (fan-coil, variable air volume
and ventilated beams) were analyzed and compared in a
case-study hotel building. The investment cost signifies in
the breakdown of the net present value. Still, the energy
consumption and maintenance are important factors to take
into account. Independent of the system, energy and main-
tenance costs are about 30 - 50% of the total life-cycle costs.
The life-cycle cost of the ventilated beam system was lower
than the compared systems. The energy and maintenance
costs of the ventilated beams is also lower than the fan coil
and VAV systems.

5. Acknowledgements
The authors wish to thank to Pia Sormunen, Veikko
Martiskainen and Tuomas Laine for their assistance during
this project.

References
[1] Langer, G. Traffic noise and hotel profits- is there a
relationship ? Tourist Mangement. Vol. 17 pp. 295- 305,
1996.
[2] Feng Y, Wang X, Sheng G, He Q, Tang J, Fu J. Indoor
and outdoor carbonal compounds in the hotel ballrooms in
Guangzhou China, Atmospheric Environment 38 pp. 103-
112, 2004.
[3] CEN 1998. Technical Report CR 1752 (1998),
Ventilation for Buildings: Design Criteria for the Indoor
Environment, Brussels: European Committee for
Standardization.
[4] Olof Granlund Oy, Life cycle costs (LCC) survey of the
hotel building in Paris: the comparison of different AC
systems. Report 04716.010, 2005.

article

REHVA participates in the project as a
leader for dissemination

Your complete resource for information
on Energy Performance of Buildings

Directive

www.buildingsplatform.org

Figure 3. The net present value of the analyzed systems.



rehva journal 2/2006

19

article

Abstract
This article is dedicated to the theory and
practice of a mathematical modeling
method for studying the thermal behavior
of the energy efficient buildings. The
peculiarity ofthe material is that it con-
tains fundamental concepts of the theory
of thermal behaviormathematical modeling
as well as the applications of the method
of mathematical modeling in solving
urgent practical problems.The method of
mathematical simulation is recognized
among modern researchers as the most
effective method of studying the com-
plex phenomena, the method, which
enables a person to learn the qualitative
and quantitative characteristics of the phenomenon without
considerable expenditures on creating an experimental
object, and in some cases to determine the solution, which is
optimal from the point of view of a researcher.
The standard elements of a building regarded as an indivisible
power system are:
External climate energy effectiveness, radiant heat exchange
in a room, convection heat exchange in a room, heat
accumulating characteristics of indoor equipment, heat
transfer via nontransparent elements (walls, covering,
intermediate floors and so on), heat transfer via trans-
parent elements (windows, shop windows, etc.).

Keywords
Energy efficient buildings, mathematical model, optimiza-
tion, system analysis, energy potential of outdoor climate

1. General
1. Energy efficient buildings are designed and constructed
with the goal to increase the efficiency of energy supply of
buildings through innovation solutions which are technically
feasible, justified in terms of costs, acceptable from the envi-
ronmental and social standpoints and allow for maintaining
conventional life standards. Technical solutions that promote
improvement of the indoor climate and environmental
protection will be the energy saving technology of choice.
2. The design methodology of energy efficient buildings
should be based on a system analysis of a building as a sin-
gle energy system. Presentation of an energy efficient build-
ing as a sum of individual innovation solutions runs counter
to the system principles and results in loss of energy effi-
ciency in the design. In accordance with the system analysis
principles, design of energy efficient buildings suggests the
following three stages:
• Build a mathematical model of the heat and mass exchange
processes in the building, i.e., provide a mathematical
description.
• Select the objective function, i.e., define limitations and the
optimization target, depending on the objective of the optimiza-

tion (e.g., decrease energy demand for heating,
installed power of the equipment, energy needed
to maintain climate parameters through year
cycle, etc.).
• Achieve the optimization target.
3. Based on the system analysis principles, it is
advisable to consider two independent energy sub-
systems of  an energy efficient building  (Figure 1 ).
• Outdoor climate as the source of energy.
• The building as a single energy system.
Analysis of the first subsystem allows to
calculate the energy potential of the outdoor
climate and find out how it could be employed
to provide for heating and cooling supply of
the building. Through analysis of the second
subsystem we can identify characteristics of

architectural, structural, thermotechnical and energy parameters
of the building as a single energy system.

4. As a single energy system, the building can be presented
as a sum of the following three subsystems (Figure 2).
1. Energy impact of the outdoor climate on the building’s
envelop.
2. Energy that has been accumulated (is present) in the building’s
envelop, i.e., in its enclosing structures.
3. Energy supplied by building’s own climate systems and
internal process sources.
If necessary, each of the above systems can be further split
into smaller interrelated components.
First energy subsystem – outdoor climate is the source of energy
Second energy subsystem – the building as a single energy system
5. Design of an energy efficient building suggests that the
three subsystems, which are linked to each other in terms of
energy, be designed in an optimized way. This includes the
following:
• Identify the optimum architectural, layout, thermotechnical
and energy parameters of individual elements of the building
considering their interrelationship.
• Identify the optimum architectural, layout, thermotechnical and
energy parameters of the entire building as a single energy system.

The  Principles  of  Design  of  Energy  Eff icient  Buildings

Yuri Tabunschikov, 
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6. When it comes to the actual designing, the choice of an opti-
mum set of interrelated innovation architectural, layout and
engineering solutions for an energy efficient building can be
limited by a number of so called ¡°disciplining¡± conditions
that were set a priori and have to be complied with (e.g., the
number of storeys or length of the building). In this case the
optimization has to take into account these limitations and the
objective is achieved when an optimum solution that complies
with the given limitations is provided. It is advisable to intro-
duce in the design the heat efficiency indicator n, which char-
acterizes the difference between the building under design and
an ideal building with the maximum energy efficiency:

n= Qmin,  0 <n <1
Q

Here, Qmin is the heat energy demand for the heating or cool-
ing of the building with the maximum energy efficiency, W; Q
is the heat energy demand for the heating or cooling of the
building to be designed, W. The maximum heat efficiency is
achieved at n= 1.
7. Based on the presentation of the building as a sum of three
basic interrelated energy subsystems (point 4), the heat effi-
ciency rate of the design solution can be determined as follows:
n=  n1 n2 n3

0 < ni < 1,i = 1,2,3

Here, n1 is the indicator for the energy impact of the outdoor
climate on the building’s envelop, n2 is the indicator for the
energy accumulated in the building’s envelop, n3 is the indica-
tor for the energy contained within the building.
8. The final decision is the responsibility of a manager (group
of managers) who are authorized to make their choice and bear
the responsibility accordingly. The choice could be based both
on the recommendations of the mathematical calculations and
other qualitative and quantitative considerations that have not
been accounted for in these calculations.

2. Energy Efficient Building as A Symbiosis of Arcitect’s
and Engineer’s Skill
When designing a building, the architect’s objective is to find
out how best to employ the positive and maximally to neutral-
ize the negative aspects of the outdoor climate on the heat bal-
ance of the building. The engineer’s objective is to find out
how to establish such a climate system of the building that
would allow to ensure the required indoor climate parameters
with minimum energy demand. Naturally, a question arises:

how to measure the success the architect and the engineer have
managed to achieve in designing the energy efficient building?
A qualitative assessment is unlikely to satisfy a demanding
client, who would desire to have an unbiased quantitative
assessment of the result. This can be done, for instance, by cal-
culating a specific heat characteristic of the building with
regard to one of the calculated climatic periods. This character-
istic allows to compare the achieved result with the one already
existing but does not answer the question whether the designed
building could have been more energy efficient and how much
more. Obviously, a building with the optimum energy efficiency
and minimum energy demand in its climate systems will be the
best possible result of the architect’s and engineer’s efforts.
Sophisticated methods of mathematical system analysis allow
to find out optimum architectural and engineering solutions for
the energy efficient building to be designed. Both architectural and
engineering solutions are employed in the design (see the
diagram).

Assume that the energy efficiency of a building with the opti-
mum architectural and engineering solutions is indicated by the
amount of energy needed to ensure appropriate climate inside
the building and designate it as W min.
The expertise of the architect and engineer in terms of energy
efficiency of the building can be assessed  using the formula
n = Wmin/W, which demonstrates how much the given design

solution differ from the optimum. Here, Wmin is the energy
demand needed to ensure appropriate climate inside a building
constructed using the given design solution.
Obviously, this criterion will satisfy the client, since it provides
a basis for assessment of the chosen architect’s and engineer’s
skills and how they managed to fulfill the client’s requirement
to minimize the operation costs to ensure appropriate climate
inside the building. The value of n varies from 0 to 1. The closer n
is to 1, the nearer the chosen design solution is to the optimum one
and the higher the architect’s and engineer’s skills are. Based
on the system approach to design of an energy efficient building, n
can be determined as,

Architectural

•The choice of the building’s
location should account for
the climate conditions, land-
scape and the existing build-
ings across the construction
area.
•General architectural and
layout concept of the building.
•Shape and orientation of the
building.
•The choice if glazing (area
and location of lighting open-
ings) and sun screening.
•The choice of the structure
and materials of external
finishing.
•The choice of spatial layout
(inside the building)
•The choice of the lighting
system arrangement.

Engineering

1.The choice of heating supply,
including nonconventional
sources of energy – solar,
geothermal, wind energy, etc.
2.The choice of the heating,
ventilation and air conditioning
systems (HVAC).
3.The choice of the structure
and materials of external
enclosures.
4.The choice of the automated
building management and
control systems.

Energy impact of the outdoor
climate on the building’s envelop

Energy that has been accumulated
in the building’s envelop

Energy supplied by building’s own climate
systems and internal process sources
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n=  nAnE

nA=  QAmin nE=  QEmin

Q                       Q

where QAmin is the energy demand to ensure appropriate climate
inside a building based on optimum architectural solutions.
QEmin is the demand to ensure appropriate climate inside a
building based on optimum engineering solutions.
Hence, nA can be interpreted as the indicator of the architect’s
skills, and nE can be interpreted as the indicator of the engineer’s
skills.

3. Energy Potential of Outdoor Climate As a Source of Heating
Supply for The Buildings
• Outdoor climate, heat of the earth, water, biomass, etc. are all
sources of energy and therefore should be exploited by means
of heating pumps, solar collectors, wind power plants, etc.).
• Studies of the energy potential of outdoor climate (heat of the
earth, water resources, etc.) should be based on the results of
statistical processing of meteorological observation data.
Deterministic or probabilistic approaches can be used to build
a mathemetical model of outdoor climate parameters.
• The deterministic approach uses actual combination of out-
door climate data sets for each geographic location in long-
term period. For a given geographic location, long-term data on
climate parameters for one-hour and other time periods are col-
lected from meteorological archives. Then, a bar graph is built
for the frequency distribution of an output indicator (e.g., load
in the heat control system, temperature in a specific room,
indoor air temperature, etc.). Time intervals (time steps) are
marked on the ordinate axis and the forecast (expected) values
of the output indicator are marked on the absciss axis. Analysis
of the frequency distribution of a certain output indicator pro-
vides for visual and quantitative assessment of probability of its
occurrence.
• The probabilistic approach assumes that the outdoor climate
indicators employed in the mathematical model change in the
result of a multi-dimensional non-stationary random process.
Climate indicators demonstrate inter-correlations, both positive
and negative. Using experimental data, both onedimensional
and two-dimensional (“temperature – wind speed”, “tempera-
ture – solar radiation”, “temperature – relative humidity”, or
“outdoor air enthalpy – solar radiation”) distribution functions
of outdoor climate indicators can be built. Distribution of
repeatability of the two-dimensional system can be presented
as a surface with a number of statistical characteristics.For
instance, a normal distribution surface is fully described by five
statistical characteristics: two mean and two mean square devi-
ations and the correlation factor. 

4. The Optimum Use of The Outdoor Climate Impact On
The  Heat Balance of  an  Energy Efficient Building
Thermal and energy impact of outdoor climate on building’s
heat balance can be optimized by the choice of the building’s
shape, layout and area of light openings, or adjustment

of filtration ceilings. For instance, a building of an
appropriate shape, orientation and size will have a lower
impact of solar radiation on its enclosure in summer, which will
decrease the costs of cooling. Let’s consider it in detail. The
building enclosure protects the interior from direct atmospheric
impact, while heating and ventilation systems maintain certain
indoor climate parameters. Generally, it can be assumed that
the impact of solar radiation on heat balance of the building is
positive in summer and negative in winter. The impact of wind,
vice versa, is negative in winter, while in summer it can be negative
during the day and positive at night. Moreover, the quantitative
impact of solar radiation and wind on heat balance of buildings,
given the same usable area and space, depends on the size and
orientation of the building. A building located latitude-wise in
the south will get more heat in winter than a building located
longitude-wise. On the other hand, a building with a developed
facade facing the most frequent winds will be losing more heat
in winter. This makes it feasible to optimize the impact of solar
radiation and wind on heat balance of buildings. Let’s assume
that we can identify the size and orientation of the most efficient
building in terms of heat, which is a building with minimum heat
loss in winter and minimum heat gain in summer. This can be
achieved through the optimum use of the impact of solar radi-
ation and wind on surfaces with different orientation.
The design methodology for HVAC systems is based on calcu-
lations of heat and air balance of the building for characteristic
periods of year, which are as follows: the coldest 5-day period,
heating period, the hottest month, cooling period and the whole
calculation year. The optimum use of thermal and energy
impact of the outdoor climate on the heat balance of the building
will mean the following (Table 1):
•Decrease the installed capacity of the heating system – for the
coldest 5-day period.
•Decrease energy demand for heating – for the heating period.
•Decrease the installed capacity of the cooling system – for the
hottest month.
•Decrease energy demand for cooling – for the cooling period; and
•Decrease energy demand for heating and cooling of the building
through the year cycle – for the calculation year.

In general, the optimum accounting of thermal and energy
impact of the outdoor climate on the heat balance of the build-
ing can be done for any specific period of time. It should be
noted that modification of building’s shape, size and orienta-
tion in order to optimize the use of outdoor climate impact does
not necessarily require changes in the building’s area or vol-
ume. These parameters stay the same. The orientation and size
that ensure the minimum energy needed to maintain certain
indoor parameters through the optimum use of solar radiation
and wind impact in the heat balance can be determined based on
minimization of specific heat characteristics of the building. This
indicator is calculated by dividing the heat energy needed for
heating or cooling of the building by its total usable area
F0 (the quotient being qF0), or by the building’s total volume
V0 (the quotient being qV0). 
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Optimization of shape and orientation means that we should
find, among all the buildings with the same given usable area
or volume, a building that, ceteris paribus, will require minimum
thermal energy for heating in winter and for cooling in summer.
Here, the energy demand will represent the objective function
to be minimized. Since energy demands for heating and cooling
are measured in the same units yet differ greatly in terms of
cost, the cost should be the unit of measure in the objective
function. In fact, this parameter can be considered as operational
costs. Hence, mathematically, the objective can  be  expressed 
as follows:   determine the minimum of the objective function 
E - min, when F = F0 = const, or V = V0 = const, where E is
the operational costs through the year cycle calculated using
the formula;

where CH, CC is the cost of unit of heat or cold, respectively,
rubles/W;
QH, QC is the thermal energy demand for heating or cooling,
respectively, W;
(t2 – t1), (t4 – t3) are the periods of heating or cooling, respectively.
It should be noted that generally, CH and CC are functions of
time (e.g., depend on night or day energy tariffs).
The quantity of thermal energy needed for heating or cooling at
each moment of time is the sum of heat loss and heat gain, i.e.,
the result of the heat balance equation for indoor air.

5. The Choice of Shape, Size and Orientation of
The Building
• The shape, size and orientation of the building should be chosen
in such a way so that to ensure the maximum use of positive impact
and neutralization of negative impact of outdoor climate on the
heat balance.
• Heat of outdoor air, heat of solar radiation and wind energy
are the outdoor energy parameters. Their thermal and energy
impact depends on the orientation of buildings and their elements.
• Optimization should be considered when selecting the shape,
size and orientation of the building.
Optimization goals depend on the optimization objective (see
the table). To ensure saving of fuel and energy during the heating
period, the shape, size and orientation of the building should be
calculated based on the specific energy demand in the building’s
heating system over the heating period. To decrease the
installed capacity of the heating system, the shape, size and ori-
entation of the buildingshould be calculated based on the spe-
cific energy demand in the building’s heating system over the
coldest 5-day period.
• The above table (Table 2) summarize the calculation formu-
lae for the optimum size for buildings of various shape with
minimum specific heat loss or heat gain. In the table, qa, qb, qc,
qd, qfl, qroof, qver, are the characteristic heat flows through the
walls with size parameters a, b, c, d in the plan; slabs of the first
floor, roof and vertical enclosing structures, respectively, W/m2;
F0 is the total usable area of the building, m2;
H is the building height, m;
a, b, c, d are the building’s size parameters, in the plan, m.
Z is the number of floors.

Calculation period

The coldest 5-day period

Heating period

The hottest month

Cooling period

Year

Decrease energy demand for heating
and cooling through the year cycle

Decrease energy demand for cooling

Decrease the installed capacity of
the cooling system

Decrease energy demand for heating

Decrease the installed capacity of
the heating system

Optimization objective

Table 1. Optimization approaches.
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• The efficiency of the given design solution is calculated using
the formula:

qEnc,i are specific heat flows through the building’s enclosure,
W/m2, (i = 1,2,3,4 represent the walls, i = 5 represent the roof
and i = 6 represent the slab),
qW,i are specific heat flows through the material of light openings,
W/m2,
Pi is the coefficient of glazing of the enclosure surface of i orientation;
and H is the floor’s height, m.

6. Enclosing Structures of The Building
1. Enclosing structures can be non-transparent (walls, roofs,
slabs) and transparent (material of light openings) with sun
screening.
2. The optimization of thermotechnical characteristics of non-
transparent enclosing structures depends on a set of require-
ments for each specific building. For instance, optimization
objectives can be as follows:
1. For buildings with ‘interrupted’ heating regime:
Determine thermoltechnical characteristics of enclosures that
maintain the rated heat transfer resistance and ensure the minimum
energy demand during the heating period.
2. For buildings in seismically hazardous areas:
Determine thermoltechnical characteristics of enclosures of
given thickness (or weight) ensure the maximum heat transfer
resistance and overall attenuation of external heat impact.
3. For buildings in areas with warm (hot) climate:

Determine geometrical parameters of sun screening devices
that provide maximum input of solar radiation in winter and
minimum solar radiation in summer.
3. The optimization of thermotechnical characteristics of non-
transparent enclosing structures depends on a specific set of
requirements and operation of the buildings. E.g., window
design can feature ventilation air passing between the layers of
glass. The optimization solution should identify the optimum
method of heat screening, glazing area and operation mode of
the ventilated element (open or closed). In each specific case,
the designer develops the design of the window and its mathe-
matical model with regard to structural, thermotechnical and
operational limitations. The solution (realization of mathematical
model) allows to determine the optimum parameters of light-
transparent enclosing structures.

7. Climatization System
1. The climatization system includes heating, ventilation and
air conditioning systems; various combinations of these are
possible.
2. The choice of the type of climatization system should be
aimed at minimizing the energy demand to maintain the
required (standard) temperature regime in the building. The
choice of the climatization system comes as solution of the
problem of optimum management, which is put as follows:
identify a pattern of management of energy demand for heating
of the building (room) which would comply with the heat
balance equation with appropriate limitations and meet the
following condition:

The management pattern that provides solution to the above
problem is referred to as optimum management.
3. The solution of the optimum management problem provides
for the optimum distribution of energy across the rooms and
optimum management of energy demand for climatization of
the building. These are the two parameters according to which

where,
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4. Consumption of heat Q(T) needed to heat the building (room)
can be determined from the solution of the heat balance equation
for indoor air:

where EQi is the heat needed to heat the enclosing structures
(heat flows between indoor air and inner surfaces of enclosing
structures); Qinf is the heat lost due to infiltration and ventilation;
Qeq is the heat needed to heat the equipment inside the building;
and Qin is the heat needed to heat the indoor air.
5. The following recommendations on optimization of energy
distribution and optimum management of energy consumption
apply for the most residential and public purpose buildings
where temperature of indoor air and inner surfaces of enclosing
structures should comply with certain rated values, and where
‘ginterrupted’ heating pattern is acceptable:
1. Indoor air and inner surfaces of enclosing structures should
be heated independently.
2. Enclosing structures, which have a higher thermal capacity,
should be heated first.
3. Heat should be distributed across the room, in such a way so
that the minimum time be required to heat the enclosing structures
with higher thermal capacity.
4. Make use of all the reserve installed capacity of the heating
system.

8. Automated Control System for Engineering Equipment
of the Building
. Engineering equipment includes climatization system, lighting,
water supply, plumbing and sewage systems, fire fighting,
security and other systems that can be managed using an auto-
mated control system (Figure 4).
. Climatization system should flexibly respond to changes in
climate conditions, indoor air parameters, etc. This only can be
achieved if automated control system is employed. For the
climatization system, the automated control system should be
able to do the following:
. Ensure significant save of energy consumed to heat the building;
. Increase the quality of temperature comfort;
. Enhance temperature monitoring of technical condition of the
system’ s equipment;
. Accumulate a database of possible failures, with appropriate
diagnostics and recommendations as to heating of the building
and possible actions of maintenance service in such cases, i.e.,
development of the intelligent component of the climatization
system;
. Accounting of actual heat and energy consumption.
. The automated control system should be based on mathematical
models for the heat balance and take into account the impact of
outdoor climate and indoor heat generation. The mathematical
model includes a system of heat balance equations that describe
ventilation, indoor heat generation (e.g., from people inside the
building, lighting, etc.), outdoor climate impact, heat loss
through enclosures due to heat transfer and filtration of outdoor
air, heat from the indoor equipment and structures and heat
exchange processes in the heaters.

. The mathematical model for heat regime management will be
more adequate if self-training features are provided. This is
achieved through introduction of simulation sensors for out-
door climate in the model. In the beginning, the system uses
time between the control cycles for self-training. Simulation
sensors are used at this stage instead of real sensors for outdoor
meteorological conditions. During self-training, the system
works in the same way as during the control cycles. The only
difference is that the input data come from the simulation sensors
and the output goes to the software that models the indoor climate
parameters. After completion of training with one mathematical
model, another, more sophisticated, model is introduced and the
system self-trains with this new model using the experience
gained with the previous one. When the system is trained
enough to move sufficiently quickly from one model to another the
self-training is completed and the system starts training with
the actual facility. The training period shortens because when
the system is trained with mathematical models, the frequency
of control cycles increases two times.
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Displacement  Ventilation    in    Non-IIndustrial    Premises

When the main objective is cooling and temperature
control, as in most office spaces, other systems may be more
advantageous. The article is based on Rehva Guidebook no.1:
"Displacement Ventilation in  Non-industrial Premises"
(ISBN-82-594-2369-3). 
See www.rehva.com.

2. Contaminant Distribution
For the same air flow rate, we may get a better air quality with
displacement ventilation. This is illustrated in Figure 1. 

3.  Air Flow Rates
Usually, we find that both mixing and displacement systems
require about the same air flow rates, but displacement ventilation
usually gives better air quality for the same amount of ventilating
air. Laboratory tests indicate that displacement ventilation may
work with lower ventilation rates than mixing ventilation.The
calculation of optimum air flow rates is described in Rehva
Guidebook #1. As a rough guidance the following values can
be applied for dimensioning air flow rates:
20 l/s per person    = very good
10 l/s per person    = acceptable
< 10 l/s per person = insufficient
When large under-temperatures are used, mixing ventilation
will in most cases be preferable. Figure 2 illustrates the
contaminant stratification in a room with sufficient and insuf-
ficient supply air.

4. Temperature Distrubition
The occupied zones - the coolest part of the room
In displacement ventilation, the air temperature increases from
floor to ceiling. This means that the occupied spaces are the
coolest part of the room. Compared to mixing ventilation, the
supply air temperature is about 1 - 2K lower for a room height
of 3 metres, and up to 4K for tall rooms. This implies longer
periods of the year where free cooling can be applied, and less
energy consumption for cooling of the supply air.
No cold feet, please!

Figure 2. Typical vertical temperature distributions, displace-
ment and mixing ventilation.
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Abstract
This article is part of the VENT DIS.COURSE project funded
by the Intelligent Energy - Europe Programme (January 2005-
December 2006).  The main objective of the project is to accel-
erate implementation of a core area (ventilation) within the
Energy Performance of Buildings Directive (EPBD) at
European and national levels and thus improve energy effi-
ciency in buildings by directly transferring existing knowl-
edge; in this instance by presenting a brief summary of displace-
ment ventilation principles to engineers. The article includes
questions at the end based on the material within the article. 
By Displacement Ventilation we understand the technique of
letting warm contaminants rise to the ceiling, extract the con-
taminated air at ceiling level and supply fresh, cool air at floor
level. Thereby, we aim at achieving better air quality in the
occupied spaces.
Warm objects such as people, computers, lamps etc. create ris-
ing convection flows. Depending on the power and geometry
of the heat sources, the convection flows will rise all the way
to the ceiling or settle at a lower height. The supply air must be
dimensioned so as to replace the air that is being brought
upwards due to buoyancy.

1. Introduction
Answers to the questions are included in page 26. This is the
first of four similarly formatted articles to appear in next issues
of the journal. For more information about the project please
visit http://www.dea.brunel.ac.uk/ventdiscourse
This article gives a brief description of displacement ventila-
tion as used in non-industrial premises. The main advantage of
displacement ventilation is that it can provide better air
quality in the occupied zones than mixing ventilation. The
system is best suited for meeting rooms and other premises
where air quality is the main objective.

Figure 1. The idea behind Displacement Ventilation. Contaminated
air is stratified in the upper zone of the room, and clean air
supplied to breathing zone.
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Attention must be paid to the temperature close to the floor. In
practice, this means that when the air is supplied with under-
temperature, one has to choose a diffuser with the right amount
of mixing between the room air and the supply air. The air
velocity near the diffuser may also create problems when
induction rates are high.

5. The Diffuser - A Crucial Factor
Types of diffusers
There are several types of standard diffusers. The most com-
monly used types are integrated in the walls. Other types are
placed at the walls or in a corner, free-standing at the floor, or
integrated in the floor. See Figure 6.
Most draught problems reported in practice are due to inadequate
diffusers. A diffuser designed for small under-temperatures
gives draught along the floor when used for large under-
temperatures. Choose a diffuser that is suited for the case you
are dealing with, and only utilise diffusers from manufac-
turers that supplies reliable documentation together with the
products! Collaboration with building and interior design is

required. The diffusers require a certain amount of wall area, or
space in the floor or at the floor. Thus, a close cooperation with
the architect is required to find a location for the air diffusers.

 

18 °C

26 °C

50 - 90%

H
eight above

 z
 [m

]

0

0,5

1,0

1,5

2,0

2,5

Supply 0%

Occupied zone 
50 - 90%

Extract 100%

0 20% 40% 60% 80% 100%
Contaminant

 

16 °C

24 °C

100%

0 20% 40% 60% 80% 100%

H
eight above floor,

 z
 [m

]

0

0,5

1,0

1,5

2,0

2,5

Contaminant

Supply 

Occupied zone 
100%

Extract 100%Mixing

 Displacement

 
H

eight above floor,
 z

 [m
]

0

0,5

1,0

1,5

2,0

2,5

Supply 0%

Occupied zone 
50 - 90%

Extract 100%

18 °C

26 °C

50 - 90%

0 20% 40% 60% 80% 100%
Contaminant

 

18 °C

26 °C

H
eight above f

 z
 [m

]

0

0,5

1,0

1,5

2,0

2,5

Supply 0%

Occupied zone  
90% - 100%

Extract 100%

0 20% 40% 60% 80% 100%
Contaminants

Breathing zone  
< 100 %

Figure 4. Optimal conditions require that the air supply is sufficient to feed the convection currents. 
Less air means less benefit. Transition zone is elevated when the supply air flow is increased. 

Adjacent zone

Figure 5. Proper selection of diffuser is important
to limit draught zone (adjacent zone).

Figure 3. Contaminant distribution and typical supply and extract air temperatures for mixing and displacement ventilation.
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6. Room Heating and Cooling
Heating systems
The room heating principles for displacement ventilation do
not differ much from heating of rooms with other ventila-
tion principles. 
The main principle is to place the heating elements below
the cold surfaces in the room, like windows. Remember that
a heating element creates a convective current that may
disturb the air flow patterns if it is too strong. Figure 7 and
8 shows two examples of recommended solutions.
Don't heat the room by means of the ventilation air

If a room is to be warmed by the ventilating air, displace-
ment ventilation should normally not be used. If warm air is
supplied at floor level in a cold room, the warm, fresh air
will rise due to buoyancy, and be extracted when it reaches
the ceiling. Thus, the fresh air will short circuit into the
extract openings and only part  of the fresh air will reach the
occupied spaces.

Room cooling
The supply air has to be colder than the room air. In this
way, cooling is always granted in displacement ventilation.
Common temperature differences between the room air and
the supply air are from 2K to 6K. Up to 8k - 10K may also
be applied; however, large temperature differences require
diffusers with initial mixing capable of  evening out the air
temperature before the supply air reaches the feet of occupants.
If more cooling is needed, cooled ceiling panels may be
applied. Cooling panels will even out the vertical tempera-
ture distribution, as shown in Figure 9. But as long as the
cooled panels remove less than 50% of the total heat surplus
in the room, the displacement effect is maintained. But if
heat surplus and not air quality, is the main problem, then
perhaps displacement ventilation is not the best ventila-
tion principle.
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Radiator Radiator

Figure 7. Supply of warm ventilation air means 
short-circuiting.

Figure 8. Place the heating elements below windows and other cold surfaces.

Figure 6.  Some typical diffuser types.



rehva journal 2/2006

projects

0,0

1,0

1,5

2,5

H
eight above f

z [m
]

0,8 1,0 1,2 1,4

Relative air temperature
(relative to temp. at 0,1 m above the floor)

η =   0

η = 0,4

η = 0,5

η = 0,6
2,0

0,5
η = cooled ceiling 
output relative to 
total cooling 

Cooled ceiling

Figure 9. Cooled ceilings are applicable together with 
displacement ventilation, but only to a certain degree.

7. Strenght and Weakness
Some strong points of displacement ventilation are:
" Less cooling needed for a given temperature in the
occupied space
"  Longer periods with free cooling
"  Better air quality in the occupied spaces
Some weak points are:
"  Beware of cold draught along the floor - use the right air supply
units, and take care of the zone in front of the diffusers
"  Wall mounted diffusers often require much wall space

What system for what conditions?
As a rough guide we may use the following points:
"  Displacement ventilation can be used for very high air flow
rates. However, large air flow rates require substantial areas for
the supply units. Floor mounted diffusers can be an alternative. 
"  Mixing ventilation is widely used for common applications,
i.e. for air flow rates up to around 15 l/sm² (~ 50 m³/hm²) and
for cooling loads up to some 60 W/m² or more 
"  For large cooling loads and small air flow rates, a cooled ceil-
ing combined with mixing ventilation may be the best.

8. A Design Check List
1.  First, choose a suitable ventilation principle.  (Displacement
ventilation is not the best for all purposes!)
2.  If displacement ventilation is chosen, calculate the required
ventilation air flow rate with regard to air quality and with
regard to temperature conditions.
3.  Select suitable diffusers with regard to vertical temperature
distribution and adjacent zones.

References
Skistad et.al.: "Displacement Ventilation in Non-industrial
Premises". Rehva Guidebook no. 1. (2002) 
ISBN 82-594-2369-3. Available from www.rehva .com >
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10. Question
1  What is the major benefit of Displacement   Ventilation
(DV)?
a) Efficient cooling
b) Good air quality
c) Low noise
d) Low air flow rates
e) Minimum space requirement for air supply units

2  Choose two cases where DV will be a natural first
choice:
a) Single person office
b) Meeting room
c) Auditoria
d) Health studios
e) Swimming pools

3  If you were to use cooled ceiling panels and DV, what
would be the maximum cooling that should be provided
by the cooled panels?
a)  0%
b) 10%
c) 40%
d) 60%
e) 90%

4  What two comfort criteria are most important to check
in a DV design?
a) Draught in peoples necks
b) Draught at ankle height
c) Vertical temperature gradient
d) Horizontal temperature distribution
e) Radiant temperature asymmetry

5  What is the temperature of the supply air
a) Same as the room temperature
b) 1 - 5K colder than room temperature
c) 1 - 5K warmer than room temperature
d) 8 - 12K colder than room temperature
e) Any supply temperature is OK

Answers to questions, Disp Vent CDP

1:  b)
2:  b) and c)
3:  c)
4:  b) and c)
5:  b)

Trondheim, Friday, 09 June 2006 Håkon Skistad.
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19th INTERNATIONAL CONFERENCE ON EFFICIENCY,
COST, OPTIMIZATION, SIMULATION AND ENVIRON-
MENTAL IMPACT OF ENERGY SYSTEMS,

July 12-14, 2006
Contact: capsis-crete@capsis.gr     www.capsis.gr

WORLD RENEWABLE ENERGY CONGRESS IX AND EXHI-
BITION, August 19-25, 2006, Florence, ITALY
Contact: Marco Sala        marco.sala@taed.unifi.it
www.web.taed.unifi.it/abitaweb/wrec.htm

HEAT TRANSFER CONFERENCE, 
August 13-18, 2006, Sydney, AUSTRALIA
Contact: http://ihtc-13.mech.unsw.edu.au/

INTERNATIONAL BUILDING PHYSICS/SCIENCES 
CONFERENCE (IBPC3),
August 27-31, 2006, Montreal, CANADA
Concordia Univ, & Int'l association of Building Physics 
Contact: www.bcee.concordia.ca/ibpc3

KLIMA FORUM
Sept 14-15, 2006, Ljubljana, SLOVENIA
Co-sponsored by REHVA
Contact: www.klima-forum.org, info@klima-forum.org

INTERCOOL 2006
October 3-6, 2006, Düsseldorf,
GERMANY
Contact organizers at 312-781-5180 or
www.mdna.com/shows/intercool.html

SCANDINAVIAN HVAC EXHIBITION VVS-DAGENE 2006, 
October 18-20, 2006, Lillestrom, NORWAY
Contact: www.vvs-dagene.no

AQUATHERM (fair), November 21- 25, 2006,
Prague, CZECH REPUBLÝC
Contact: www.ppa.czs/?pa  ge=aquathermprahaen
Organizer: Progress Partners

IKK 2006, October 18-20, 2006, Nürnberg, GERMANY
Contact organizers at 49 0 9 11 86 06 0, fax 49 0 9 11 86 06
82 28, or www.ikk-online.com

SAIE 2006, October 25-29, 2006, Bologna, ITALY
Contact organizers at www.saie.bolognafiere.it

EPIC / CLIMAMED / AIVC international conference
November 20-21, 2006 Lyon, FRANCE
Contact: www.climamed2006.org   info@climamed2006.org

INTERNATIONAL CONGRESS of HVAC & R
Nov. / Dec. 2006, Belgrade, SERBIA and MONTENGRO

Contact: Branislav Todorovic

(todorob@eunet.yu)

IWEERB 2007, January 15-16th,
2007, Harbin, CHINA
Contact: IWEERB2007@hit-edu.cn
http://indoorair.hit.edu.cn
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ATIC is the name of the Belgian
association which unites all individuals
who are interested in the technical
aspect of heating ventilation and air
conditioning.  

Officially, the name is an abbreviation
of a series of French expressions.
When the association was founded, French was the
main language used by its members.  However, ATIC
has always been a national association serving the two
language groups in Belgium.  
The association was founded in 1938 by a group of
enthusiastics under the presidency of Mr Marcel
Herman.  With 65 years of existence, ATIC is probably
amongst the oldest member associations of REHVA.
On the occasion of its 50th anniversary, ATIC became
eligible to include "royal" in its name.  ATIC is the only
Royal association amongst REHVA members. The
association counts approximately 300 personal members.
Until seven years ago (1999), ATIC was constituted of
personal members only.  Only individuals were accepted
as members, and their membership had to be supported
by at least three other members.  
The by-laws were changed in recent years making it

possible for companies to become members and to delegate
one or more persons to the activities of the association.  
The association has approximately 70 company
members.The association wants to be independent from
any commercial influence and stands for total political,
philosophical and linguistic neutrality.  
The association was founded to promote the technical
aspect of HVAC engineering by sponsoring research,
to disseminate technical information and organise
training courses.  This list is certainly not exhaustive,
so let's look at some specific activities
Supporting research.
The association gives financial support to research
institutions such as university laboratories or other
research institutions.  
A privileged relationship exists between the thermodynamic
laboratory of the University of Liège and ATIC.  ATIC

members

Belgium
ATIC
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also grants special prices to individuals
or institutions who have accomplished
outstanding work in our field.
ATIC informs its members via a special
newsletter and periodical publications.
In order to keep its members informed
about the ongoing status of the profession,
the association organises seminars,
conferences, workshops, ….
In 1958, ATIC organised the first
international studying days concerning
cooling and ventilation, which was in
fact the forerunner of the CLIMA 2000
congress which became the property of
REHVA.  In 1997, ATIC organised the
CLIMA 2000 conference in Brussels.  
Technical education. ATIC is the driving
force behind a series of educational
cycles specific to our profession of heating
and ventilation.  In Belgium, these are
among the few educational programs

available in our professional field. Standardisation. ATIC is
the official delegate to the Belgian standardisation institution
for standardisation works in the field of heating ventilation
and air conditioning. Since 2001, ATIC has a permanent
secretariat which is run by our operating manager.

Do not hesitate to contact info@atic.be
Web site :  www.atic.be
Address : ATIC asbl-vzw - BC Leuven - Interleuvenlaan 
62 -3001 LEUVEN
Tel : +32-16-39.48.00 Fax :+32-16-39.48.01

rehva world

Atic Panel

J. Mampaey  and Lara Egli
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Polish Association of Sanitary Engineers and
Technicians was created In 1919 as Association of
Polish Gas Fitters. Successively the Association was
joined by waterworks engineers, heating plants engineers
and sanitary engineers and technicians. The current
name has been in use since 1957. PZITS is and inde-
pendent, voluntary, scientific and technical organiza-
tion gathering natural and legal person. It has a proeco-
logical character and in its activity it puts emphasis on
development and propagation of methods and sanitary
and environmental engineering devices aiding the envi-
ronment protection. PZITS includes various fields of
activity, as follows: gas industry, water supply, sewerage,
water quality management, heating, solids wastes dis-
posal and public cleansing, ventilation and air-condi-
tioning, air protection against pollution, balneotechnology.
The Associations aims at development of technology
and technical thought spreading the knowledge and
technological advancement, improving professional
qualification of its members and other people, constant
concern for observing the professional ethics. PZITS
achieves its aims by: organization of congresses, meet-
ings, conferences, symposiums, seminars, exhibitions,
lectures and study, running the educational and publishing
activities in that publishing of scientific and technical
magazines, caring for improvement of professional
qualifications of its members, preparing report on current
state and development prospects of sanitary branch,
cooperation with rightful authorities in granting profes-
sional qualifications in the field of construction and
electricity, granting to its members the title of the
expert, preparing the projects of norms, standards and
technical guidelines, carrying out scientific, technical
and patent information, carrying out the friendly self-

help and carrying out intertional cooperation.
The Association has 5100 individual members. The
Association has branch offices in form of 22 Provincial
branch offices. The organizational structure of Branch
Offices is analogical to the Governing Board included
Central Committees of: Gas Disposal, Heating and
Ventilation, Municipal Waste Disposal, Environment
Protection and Balneotechnology. There are also 6
Committee: Education, Qualifications, Committee for
granting professional specializations for engineers and
technicians, Committee for granting technical refer-
ences for installation companies, Awards and
Decorations and Self-help Committee.
PZITS is a member of 5 international organizations:
UIS (International Gas Union), IWSA (International
Water Supply Association), REHVA (Federation of
European Heating and Air-Conditioning Association),
ISWA (International Solid Wastes and Public Cleansing
Association), SITH (Societe International des
Technique Hydrothermale). The Association has signed
bilateral cooperation agreements with: AGHTM
(Association Generale des Hygienistes et Techniciens
Municipaux), BGW (German Gas and Waterworks
Association), AJCARR (Italian Heating and Air-
Conditioning Association) and ASHRAE (American
Society of Heating, Refrigerating and Air-Conditioning
Engineers).
Within the scope of PZITS there is a Studies and
Expertises Bureau, which conducts business activities
in the fields of: advising, technical expertise, expertises
and technical pronouncements, study work and consul-
tancy. PZITS published 2 monthly magazines: "Gaz,
Woda I Technika Sanitarna" and "Cieplownictwo,
Ogrzewnictwo I Wentylacja".

Poland
PZITS

rehva world
members
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Expertise Bureau prepare also opinions and
project works, conduct author's and
investor's supervisions, conduct imple-
mentation projects, organize scientific,
technical and promotional events.
PZITS initiates and supports scientific
activity in Poland in the field of environ-
mental engineering including HVAC.
PZITS organizes international, national
and regional conferences, symposia and
forums devoted to most actual problems
of HVAC engineering as well as competi-
tions, exhibitions and technical excur-
sions. There are more than 120 congresses,
conferences, symposia, seminars, display
and exhibitions organized every year.
PZITS also takes care for the upgrading
of qualifications of engineers, their tech-

nical culture, professional ethics and popular-
izes the knowledge of environmental engi-
neering in the society. Important parts of our
activity is taking care of studying youth and young
technical cadres beginning their professional
work by creating a young engineers meeting.
Young members could participate at the
national level in the procedure of conferring
by FEANI on engineers its professional title -
"EUROPEAN ENGINEER" - EUR ING.  
PZITS prepares opinions pertaining to pro-
grams, legal acts and other documents elabo-
rated by the administrative authorities and other
organizations. PZITS very close cooperate with
The Polish Chamber of Civil Engineers,
groups almost one hundred thousand engineers
and technicians with building qualifications in
the following specialities: architecture, con-

struction and building, roads, bridges, installations of heat-
ing, ventilation, gas, water and sewage networks, systems
and devices, electrical and power systems and devices.
PZITS published 2 monthly magazines: " Gaz, Woda i Technika
Sanitarna" and "Cieplownictwo, Ogrzewnictwo I Wentylacja".

Contact: 
PZITS - Polskie Zrzeszenie Inzynierów 
I Techników Sanitarnych ul. Czackiego 3/5
00-043 Warszawa
e-mail: biuro@pzits.pl

XXIV PZITS Delegate Assembly in Torun.

Just after election - New PZITS President - prof. Andrzej Królikowski

COW (Cieplownictwo,
Ogrzewnictwo,

Wentylacja) - PZITS
Magazine for HVAC

Engineers and Researchers
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New REHVA guidebook shows for the first time how
to quantify the effects of indoor environment on office
work, and also how to include these effects in the cal-
culation of building costs. This is a concerted effort of
researchers, engineers and practitioners. Such calcula-
tions have not been performed previously, as very lit-
tle data was available on this issue. In recent years
more and more information has become available on
this topic. This information has been reviewed during
the present work to find out whether there is solid sci-
entific evidence that the indoor environmental quality
affects office work.  Although the literature shows that
the temperature, indoor air quality and ventilation,
noise and light, and the possibility to control them
individually does affect human performance.  Only for
the temperature and indoor air quality and ventilation
was it possible in the present work to develop the
quantitative relationships describing their effects on
office work or sick-leave. These quantitative relation-
ships create the core of the present guidebook. The lit-
erature provides much data by which qualitative rela-
tionships can also be established, but the Authors of
the present guidebook decided not to use them due to
a very high level of uncertainty. The same applies to
the data indicating that the indoor environmental qual-
ity affects office work as assessed by employees, so
called self-estimated performance. Only relations
based on scientific evidence were included in the
Guidebook. The main purpose of the guidebook is to
increase the awareness of building owners and practi-
tioners to indoor environmental quality and its impor-
tance for office work. This is attempted by showing
how large profits can be obtained from fairly small
investments. Examples on how to convince the client
in practice are given. The guidebook provides many

arguments for the need for creating indoor environments of
high quality. Some of them are named in the following:
"A minor 1% increase in office work can off-set the
annual costs of ventilating the building. 
"The full costs of installation and running the buildings
can be off-set by productivity gains of just under 10%.
"Doubling the outdoor air supply rate can reduce illness
and sick-leave prevalence roughly by 10%,  and
increase office work by roughly 1.5%.
"Every 10% reduction in the percentage dissatisfied
with air quality can increase the performance of office
work by roughly 1%.
"A reduction of indoor air temperatures above 22oC by
1oC can roughly increase the performance of office
work by 1%.
The pay-back time for investments to improve indoor
environmental quality is generally below 2 years.
The contents of the guidebook is
"Typical annual costs in an office building
"Productivity.
"Effects of indoor environment on performance of
office work.
"The effects of temperature on performance.
"The effects of ventilation on performance.
"The effects of indoor air quality on performance.
"Quantitative relationships between indoor enviroment
quality, performance and sick leave.
"Calculation procedure.
"Case studies.
"Who benefits from improved indoor environment.
"The productivity arguments in practice - how to convince
the client.
Guidebook can be ordered in the address 
www.rehva.com > publications/bookstore

books

REHVA WORKSHOPS AT CLIMA 2005 ( Report No: 1 )
This book gives a summary of the workshops that were held at the conference Clima 2005 in Lausanne,
on 9th - 12th October 2005.The main issue of the conference Clima 2005 was ‘HIGH TECH, LOW
ENERGY’.This also was the target of the Workshops, aiming at the successful implementation of  the Directive
2002/91/EC.  This book contains 15 Workshops. ( www.rehva.com > publications/bookstore )

ENERGY EFFICIENCY MANUAL
The Energy Efficiency Manual is the key to saving energy and money in business, industry, homes, institutions
and goverment. Recognized on the most complete, easiest to use and best illustrated. The ultimate guide for
everyone who wants to create a secure energy future.
By Donald R. Wulfinghoff 
Energy Institute Press, 1,536 pages, 830 illustrations, $199. 95, ISBN 0-9657926-7-6
Books@EnergyBooks.com for prices

INDOOR CLIMATE and PRODUCTIVITY in OFFICES ( Rehva Guidebook No:6 )

PUBLICATIONS OF IIR (2006-2007)
International Institute of Refrigeration (IIR) have published many books on Refrigeration which can be found 
Web site: http://www.iifiir.org
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