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Introduction

Formulation of the Scientific Problem

According to the data of the Directive of the EU, buildings in European
countries consume more than 40 % of the EU energy. Energy saving measures
considerably decrease energy consumption and the emission of greenhouse gas
(GHG). Thus, the refurbishment of buildings has to follow the principles of
sustainability and requires a comprehensive research. The effectiveness of re-
furbishing apartment buildings is usually determined by economic criteria with-
out paying proper attention to sustainable refurbishment. The application of
methods based on the principles of sustainable refurbishment would make the
refurbishment of apartment buildings and their environment more effective.
Usually, assess buildings from the perspective of environment protection.
Therefore, the improvement of these methods by including economic and social
aspects is essential to increasing the effectiveness of sustainable refurbishment
of apartment buildings.

Relevance of the Scientific Problem

Comprehensive refurbishment of buildings built before 1993 and their en-
vironment is an increasingly important task not only for the owners but for in-
vestors and the state as well. Apartment buildings constitute the majority of
these buildings and, therefore, their refurbishment is an important problem. In
Lithuania, about 96 % of apartment buildings were built before 1993 and about
30 000 of these buildings require modernisation. They are inefficient, environ-
mentally-unfriendly and their heating needs a great amount of energy, which, in
turn, causes the emission of a significant amount of carbon dioxide and other
greenhouse gases. Therefore, a comprehensive research is required to prepare
and execute an effective refurbishment project of a building.

The application of sustainability rating methods would decrease the con-
sumption of natural resources, climatic changes and the emission of CO, and
improve the quality of life. However, these methods should be developed based
on the conditions of a particular country.

The BREEAM building sustainability rating method was one of the first
methods of its kind and is the basis for many modern rating methods. After
analysing these methods, the BREEAM system was chosen as a basis. It was
adapted to Lithuanian conditions and supplemented with criteria which are im-
portant for refurbishing apartment buildings in Lithuania. The application of
this method would encourage to refurbish apartment buildings and their envi-
ronment more effectively, as well as improve the environmental, economic and
social conditions.



The Research Object is a large-panel apartment building in an urban
neighbourhood, its condition and environment as well as the refurbishment
means, strategies, scenarios and the assessment of the effectiveness of its refur-
bishment.

The Aim of the Thesis is to offer a method for rating the sustainable refur-
bishment of apartment buildings in urban neighbourhoods of Lithuania, aimed
at increasing the effectiveness of modernizing residential apartment buildings.

Tasks of the Thesis

The following tasks should be performed to achieve the aim of the disser-

tation:

1. To perform a review of scientific literature on the topic of sustainable
refurbishment of apartment buildings and to analyse the experience of
foreign states in refurbishing urban neighbourhoods.

2. To analyse the current situation in Lithuanian territory planning in or-
der to solve the problem of refurbishing urban neighbourhoods, to ana-
lyse the state of apartment buildings in Lithuania.

3. To create a strategy for refurbishing apartment buildings in urban
neighbourhoods.

4. To review the most popular sustainable building rating systems and
methods and to make their comparison.

5. To offer a method suitable for rating the sustainable refurbishment of
apartment buildings in urban neighbourhoods of Lithuania based on
the analysis of sustainable building rating systems.

6. To perform the assessment of the selected large-panel apartment build-
ing in the urban neighbourhood of Vilnius and its refurbishment pro-
ject using BREEAM and the method offered by the author.

Research Methodology

The research in the dissertation is based on the scientific and other publi-
cations of Lithuanian and foreign authors, the experience of EU states in per-
forming the refurbishment projects, statistical data on the Internet, encyclopae-
dic knowledge and other scientific and informational publications of Lithuanian
and foreign institutions.

The method offered for the sustainable refurbishment of apartment build-
ings in Lithuania is the result of the analysis of sustainable building rating sys-
tems and methods, with its basis being the BREEAM method. Moreover, the
method offered for refurbishing apartment buildings in urban neighbourhoods is
based on the criteria, adapted to and characteristic of Lithuania.



Scientific Novelty

1.

2.

3.

The problems of planning the refurbishment of urban neighbourhoods
of Lithuania have been determined.

The strategies and scenarios based on them for refurbishing apartment
buildings in urban neighbourhoods have been offered.

A method for rating the sustainable refurbishment of apartment build-
ings in urban neighbourhoods of Lithuania, based on the analysis of
sustainable building rating systems, has been offered. In assessing the
building it was also proposed to include the economic criteria, which
are not taken into account when using sustainable building rating
methods.

The proposed method was tested by assessing a residential apartment
building before the refurbishment and its refurbishment project from
the perspective of sustainability.

Practical Value

The results may be applied in making efficient decisions, concerning the
refurbishment of apartment buildings in urban neighbourhoods, on the national
level. The assessment of the refurbishment of apartment buildings from the
perspective of sustainability is beneficial to all the parties involved in the refur-
bishment process. The knowledge gained after the assessment will help improve
the quality of life, decrease the CO, emission, and, therefore, slow down the
climatic changes and promote the rational use of national resources.

Defended Propositions

1.

It is necessary to improve Lithuanian legislation, related to urban terri-
tory planning, to create a sustainable refurbishment system for urban
neighbourhoods.

The strategies and the scenarios based on them have been offered for
refurbishing the apartment buildings in urban neighbourhoods of Lith-
uania. These strategies and scenarios must be employed to achieve ef-
fective comprehensive refurbishment of apartment buildings and their
environment.

A method for rating the sustainability of refurbishing buildings in ur-
ban neighbourhoods has been adapted to Lithuania. A decision support
system (DNDAVSPS) for assessing the sustainable refurbishment of
apartment buildings has been created using the proposed method. The
system allows to determine the effectiveness of refurbishing apartment
buildings from the perspective of sustainability.



4. Using the decision support system for assessing the sustainable refur-
bishment of apartment buildings (DNDAVSPS), the sustainability of
refurbishing an apartment building can be assessed. Based on the re-
sults, a sustainability standard can be determined and awarded.

The Scope of the Scientific Work

The dissertation consists of the Introduction, four main chapters, the Con-
clusion, References and a list of the relevant works by the author, as well as 6
appendices. The length of the dissertation is 160 pages (without appendices).
There are 14 numbered formulas, 14 figures and 38 tables. The number of ref-
erences used is 168.

1. A review of apartment building refurbishment

The first chapter presents the concepts of sustainable development and
sustainable refurbishment of apartment buildings as well as the goals which
should be accomplished by refurbishing apartment buildings and their environ-
ment in a sustainable way. Actual examples of sustainable refurbishment of
urban neighbourhoods in several EU countries are given: two in Germany and
one in Ireland. It is beneficial to Lithuania to be interested in and apply the ex-
perience gained by other states in completing successful projects. Comprehen-
sive modernization of the neighbourhood has proved to be more effective in
reducing energy consumption and climatic changes as well as improving the
quality of life and increasing the market value.

The planning problems of refurbishing urban neighbourhoods of Lithua-
nia, the state of apartment buildings and the problems of their living environ-
ment are also analysed.

The chapter also discusses the financing programmes and funds for refur-
bishing apartment buildings in Lithuania, which allow to receive funding for
improving energy efficiency.

The strategies for refurbishing apartment buildings in urban neighbour-
hoods and the scenarios based on them have also been offered.

2. Sustainable building rating systems

The chapter presents the most popular sustainable building rating methods
and systems, which were created to decrease the negative environmental effect
during the design, construction, refurbishment and/or the use of buildings (Ta-
ble 1).



Table 1. Sustainable building rating systems, methods

Name of the System, Method Year of Creation,

Country
BREEAM (Building Research Establishment 1990, UK
Environmental Assessment Method)
LEED (The Leadership in Energy and Environment 1998, USA
Design)
BEAM Plus (HK-BEAM — Hong Kong building envi- 1996, Hong Kong
ronmental assessment method)
GBTool (Green building challenge) currently, SBTool 1995, International
CASBEE (Comprehensive assessment system 2004, Japan

for building environmental efficiency)
BEPAC (Building environmental performance assessment | 1993, Canada
criteria)

LiderA 2000/2005, Portugal
Green Star 2003, Australia
HQE (High Quality Environmental standard) 1992, France
. . 1994/1997, Switzer-
Minergie
land

CEPAS (The Comprehensive Environmental Performance | 2001, Hong Kong
Assessment Scheme for Buildings)
Protocollo ITACA (Innovation and Transparency of the 2005, Ttaly
Contracts and Environmental Compatibility)
DGNB (German Sustainable Building Council) 2007, Germany
TQB (Total Quality Building Assessment) 2002, Austria

However, the use of these methods varies from country to country because
of climatic, cultural and other differences. Therefore, the most effective method
has to be adapted to the conditions of a specific country, including regional
technical and cultural features. The most popular methods, including
BREEAM, LEED, etc. have become the basis of a multitude of recent methods.
Thus, this chapter focusses on the analysis and comparison of sustainable build-
ing rating methods, BREEAM and LEED. The advantages and disadvantages of
both methods are also given. BREEAM, LEED and other environmentally-
friendly building rating methods are aimed at efficiently using energy and wa-
ter, decreasing pollution and climatic changes, raising the quality of life in a
building and achieving rational management and use of the available resources.
However, the problems of environment protection and the financial aspects
should be considered simultaneously and such methods do not perform a highly
important financial assessment.



3. A method for rating the sustainable refurbishment of apartment
buildings in urban neighbourhoods

The chapter presents the proposed method for rating the sustainable refur-
bishment of apartment buildings in the urban neighbourhoods of Lithuania,
which is based on the BREEAM method. Since the assessment of energy effi-
ciency, ecology and economics should be performed simultaneously, the first
priority was to add a group of economic criteria to the criteria groups of the
BREEAM method. Then, the new values for the significances of criteria groups
were determined by the method of expert evaluation. The consistency of expert
judgements was significant and, therefore, the obtained significance values of
the criteria groups were used in the proposed method. According to the expert
survey results, the group of economic assessment criteria was the third most
important group (12 %), with the group of energy criteria being the most impor-
tant (16 %) and the group of health and wellbeing criteria (15 %) — the second
most important group. The least important group of criteria was the one associ-
ated with water (6 %). All groups of assessment criteria and the values of their
significance are given in Table 2.

Table 2. The criteria groups of the modified BREEAM method and their significance

No The criteria groups Weighting, %
1. Management 10
2. Health & Wellbeing 15
3. Energy 16
4. Transport 7
5. Water
6. Materials 11
7. Waste 7
8. Land Use & Ecology 8
9. Pollution 8
10. Economics 12
100
11. | Innovation additional 10
Total 110

For the sake of comparison, the groups of assessment criteria and the val-
ues of their significances (in per cent), included in the BREEAM 2008 and the
method adapted to Lithuania, are shown in Fig 1.
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Fig. 1. The criteria groups of the BREEAM method and the method adapted to
Lithuania and the significance of these groups

After including the group of economic criteria in the assessment and de-
termining new values for the significances of criteria groups, the criteria are
altered based on the conditions of Lithuania. Moreover, some criteria relevant
to the country are added and the irrelevant ones are excluded. The assessment
criteria used in the proposed method are presented in Table 3.

The assessment of the building is based on all the criteria presented in Ta-
ble 3. Each criterion is given a particular number of credits if the considered
apartment building or its refurbishment project satisfies the requirements raised
to it. In the opposite case, the credits are not given. When a building has been
evaluated, the obtained credits are expressed in per cent and summed up. Then,
the rating (standard), representing a sustainable building, is assigned to the con-
sidered building, depending on its evaluation results in per cent (Table 4), i.e. if
it meets the minimum requirements raised to such building.
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Table 3. Criteria groups and their criteria for the method adapted to Lithuania

Management: Materials:
e Construction work control e Environmental Impacts of materials
e Professional builders e Reuse of existing building structures
e Construction site impacts o The state of existing building structures
e Building user guide e Insulation
e Consulting e Heat loss
e Security e Designing for robustness
e Responsible sourcing of materials — fin-
Health & Wellbeing: lshlll‘:g materials &
o Daylighting
e View out Waste: L
e Privacy e Construction site waste management
e High-frequency voltage — electric *  Recycled aggregates
power transformer o Recyclfible waste storage
e Internal and external lighting levels | ® Recycling —composting
o Natural ventilation Land Use & Ecology:
¢ Indoor air quality e Site selection
¢ Volatile organic compounds e (Contaminated land
e Thermal comfort e Ecological value of the site and protection
e Local temperature control of ecological features
e Microbial contamination e Impact on the ecological value of the site
e External environment e Enhancing site ecology
e Acoustic performance
Energy: Pollution:
e Reduction of CO, emissions e Refrigerant leaks
e Accurate energy monitoring e NOj emissions from the heating source
e External lighting e Flood risk
e Low and zero carbon technologies e Minimising watercourse pollution
e Energy efficient equipment Economics:
e Market value coefficient
Transport: e Savings
e Public transport e State support
e Infrastructure Innovation:
e Cyclist facilities e Daylighting
e Pedestrian and cyclist safety e Reduction of CO, emissions
e Car parking capacity e Low and zero carbon technologies (re-
Water: newable energy sources)
. e Water monitoring
*  Water consumption R« ible sourcing of materials
e Water monitoring ° esponsivle S g
e Water leak detection . Constrqctlon site waste management
. e Professional assessment
e Water recycling

12




Table 4. Assessment results

BREEAM rating Score, %
Outstanding >85
Excellent >70
Very good >50
Good >45
Pass >30
Unclassified <30

The decision support system (DNDAVSPS), based on Microsoft Excel,
was created for evaluating the sustainable refurbishment of apartment buildings
and performing the calculations.

4. The assessment of a large-panel apartment building in an urban
neighbourhood of Vilnius

In this chapter, the sustainability of a real standard apartment building and
its refurbishment project was evaluated, based on the method suggested by the
author. For the sake of comparison, the considered apartment building was also
assessed by the BREEAM method.

According to the evaluation results of the standard apartment building, ob-
tained before the refurbishment by the BREEAM and the method adapted to
Lithuania, the considered building could not meet even the minimum require-
ments (Fig 2).

0O Method adapted to Lithuania
@ BREEAM

Assessment, %

40 39,22
37,64

38
36
34
32
30

Total

The criteria groups

Fig. 2. The results of rating the sustainability of the apartment building
before the refurbishment using both methods, %
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The value obtained in evaluating the apartment building refurbishment
project based on BREEAM was equal to 67,49 %, while the evaluation by the
method adapted to Lithuania gave 71,77 % (Fig 3).
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Fig. 3. The results of rating the sustainable refurbishment project for the
apartment building using both methods, %

The result yielded by the second method is better, corresponding to the rat-
ing ‘Excellent’, while the rating obtained by the BREEAM method, was ‘Very
good’ because it lacked 2,51 % to be ‘Excellent’. The author of the dissertation
considers that the evaluation based on the method adapted to Lithuania is more
accurate and comprehensive since the significances of the criteria and their
groups as well as the requirements for these criteria have been corrected for use
in a particular country. Moreover, the economic evaluation, required for prepar-
ing a building refurbishment project, has been included and the assessment of
the state of the main building structures, on which the building’s strength and
safety strongly depend, has been made.

General conclusions

1. The analysis of the research carried out all over the world shows that
the lack of sustainable refurbishment of buildings and their environ-
ment is a globally important problem. A survey of the implemented
sustainable refurbishment projects of various urban neighbourhoods in
the EU member-states and the analysis of their successful practice and
experience were made. This allowed the author to suggest the refur-
bishment strategies and scenarios based on them, which must be em-
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ployed for effective comprehensive refurbishment of apartment build-
ings and their environment in urban neighbourhoods of Lithuania.

The analysis of territory planning regulations in Lithuania as well as
science research reports on Lithuanian apartment buildings and their
environment allowed the author to conclude that the majority of apart-
ment buildings built before 1993 currently do not meet modern techni-
cal requirements. The infrastructure of urban neighbourhoods is poor.
Moreover, when the need for refurbishing buildings and their environ-
ment is growing, it is difficult to perform planning of sustainable re-
furbishing of buildings and their environment in the absence of clearly
defined general requirements.

Based on the survey of methods and systems used internationally for
rating sustainable buildings, the BREEAM method was chosen as a ba-
sis for assessing the sustainability of Lithuanian apartment buildings. It
was selected, based on the suitability of its assessment criteria, and the
fact that there are different versions of the method for assessing differ-
ent types of buildings. Furthermore, the BREEAM method is interna-
tionally recognized for its effectiveness and reliability.

The BREEAM and other similar methods do not evaluate the financial
aspects of refurbishment, while the problems associated with environ-
ment protection and the financial aspects should be considered simul-
taneously. Therefore, it was suggested to include a group of economic
evaluation criteria in the method adapted to Lithuania. The criteria of
this group take into account the increased energy efficiency and the
market price of a building.

The suggested method for rating the sustainability of the refurbished
apartment buildings takes into account the conditions of Lithuania.
Some criteria relevant to the country were altered or excluded and
some new ones were added to the analysis. In particular, a new group
of economic criteria was added and new values for the significance of
each group of criteria were determined.

Based on the suggested method, a decision support system for evaluating
the sustainable refurbishment of apartment buildings (DNDAVSPS) was
created. The system allows to comprehensively evaluate and determine a
sustainability standard of a building.

The developed system was tested by evaluating a standard apartment
building before the refurbishment and its refurbishment project. The
building did not satisfy even the minimum requirements before the re-
furbishment, while if refurbished according to the evaluated project, it
can meet the sustainability standard ‘Excellent’. Such a high result

15



from the perspective of sustainability indicates that the refurbished
building consumes less energy, pollutes the environment to a lesser ex-
tent and provides a better quality of life for its inhabitants, i.e. the
building was refurbished according to the principles of sustainability.

8. For the sake of comparison, the evaluation of the apartment building be-
fore refurbishment and its refurbishment project was made according to
the BREEAM method. The evaluation based on the suggested method is
more comprehensive because it includes a greater number of important
criteria which were specifically adapted to Lithuania. Moreover, such
evaluation is more effective because it embraces the economic aspects of
a building and determines the condition of the main building structures,
on which its longevity strongly depends.
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DAUGIABUCIU NAMU MIESTU GYVENAMUOSIUOSE
RAJONUOSE DARNAUS ATNAUJINIMO VERTINIMAS

Mokslo problemos formulavimas

Europos direktyvos duomenimis, Europos valstybése pastatai sunaudoja
daugiau nei 40 % visos Europos Sajungos (ES) energijos, i§ ju daugiau nei pu-
s¢ — gyvenamieji pastatai. Energijos taupymo priemonés labai sumaZzina suvar-
tojamos energijos kiekj ir kartu Siltnamio efekta sukelian¢iy dujy kiekj, todél
atnaujinant pastatus bitina atlikti iSsamy tyrima ir vadovautis darnos principais.
Daugiabuc¢iy namy atnaujinimo efektyvumas dazniausiai nustatomas remiantis
ekonominiais kriterijais, nepakankamai démesio skiriant darniam atnaujinimui.
Daugiabuciy namy ir jy aplinkos atnaujinimo efektyvuma padidinty vertinimo
metody, pagristy darnaus atnaujinimo principais taikymas. Sie metodai pastatus
dazniausiai vertina i§ apinkosauginiy pozicijy. Todél tokiy metody patobulini-
mas ekonominiais ir socialiniais aspektais yra svarbus didinant pastaty darnaus
atnaujinimo efektyvuma.

Mokslo problemos aktualumas

Kompleksinis pastaty, statyty iki 1993 m., ir jy aplinkos atnaujinimas yra
vis didéjancios svarbos uzdavinys ne tik savininkams ar investuotojams, bet ir
valstybei. Didele dalj visy pastaty sudaro daugiabuciai, todél jy atnaujinimas
yra aktuali problema. Lietuvoje apie 96 % daugiabuciy pastatyti iki 1993 m.,
modernizavimo reikia apie 30 000 namy. Tokie daugiabuciai yra neekonomiski,
neekologiski, ju $ildymui suvartojama daug energijos, todél isskiriamas didelis
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kiekis anglies dvideginio bei kity Siltnamio efekta sukelian¢iy dujy. Norint pa-
rengti efektyvy pastato atnaujinimo projekta ir ji igyvendinti, reikia atlikti kom-
pleksinj tyrima.

Pastaty darnumo vertinimo sistemy ir metody taikymas padéty sumazinti
gamtiniy iStekliy naudojima, klimato kaita, CO, emisija, pagerinty gyvenimo ko-
kybe. Tac¢iau metodai turi biiti kuriami ir tobulinami atsizvelgiant j Salies salygas.

Pastaty darnumo vertinimo metodas BREEAM yra vienas pirmyjy, re-
miantis juo pasaulyje radosi daugelis kity metody. I$analizavus Siuolaikinius
vertinimo metodus, pagrindu buvo paimta BREEAM sistema, ji pritaikyta ir
papildyta kriterijais, kurie aktualtis modernizuojant daugiabucius namus Lietu-
voje. Sio metodo taikymas skatinty efektyviau vykdyti daugiabugiy ir jy aplin-
kos atnaujinima, gerinti ekologing, ekonoming ir socialing aplinka.

Tyrimy objektas — stambiaploks¢iai daugiabu¢iai namai miesto gyvena-
muosiuose rajonuose, jy biklé, aplinka, atnaujinimo priemonés, strategijos,
scenarijai ir atnaujinimo efektyvumo vertinimas.

Darbo tikslas — pasiiilyti Lietuvos daugiabu¢iy namy miesty gyvenamuo-
siuose rajonuose darnaus atnaujinimo vertinimo metoda, siekiant padidinti dau-
giabudiy gyvenamyjy namy modernizavimo efektyvuma.

Darbo uZdaviniai

Darbo tikslui pasiekti reikia spresti Siuos uzdavinius:

1. Atlikti daugiabuc¢iy namy darnaus atnaujinimo mokslinés literattiros
apzvalga, iSanalizuoti miesty gyvenamuyjy rajony atnaujinima uzsienio
Salyse.

2. I3analizuoti Lietuvos teritorijy planavimo esama situacija, sprendziant
miesty gyvenamyjy rajony (kvartaly) atnaujinima, atlikti Lietuvos dau-
giabuc¢iy namy buklés moksliniy tyrimy analizg.

3. Sukurti daugiabuciy gyvenamyjy rajony modernizavimo strategija.

4. Apzvelgti dazniausiai pasaulyje taikomas darniy pastaty vertinimo sis-
temas ir metodus, palyginti juos tarpusavyje.

5. Remiantis pastaty darnumo vertinimo metody analize, pasitlyti dau-
giabu¢iy namy miesty gyvenamuosiuose kvartaluose darnaus atnauji-
nimo vertinimo metoda, pritaikyta Lietuvos salygoms.

6. Atlikti pasirinkto daugiabucio stambiaplok3$¢io namo Vilniaus gyvena-
majame kvartale ir jo atnaujinimo projekto jvertinimus pagal BREEAM
ir pagal autorés sitiloma metoda.
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Mokslinis naujumas

1. Nustatytos Lietuvos miesty gyvenamyjy rajony ir kvartaly atnaujinimo
planavimo problemos.

2. Pasitilytos daugiabuc¢iy gyvenamyjy namy rajony modernizavimo stra-
tegijos ir jomis grindziami scenarijai.

3. Remiantis pastaty darnumo vertinimo sistemy analize, pasiiilytas dau-
giabu¢iy namy miesty gyvenamuosiuose rajonuose atnaujinimo dar-
numo jvertinimo metodas pritaikytas Lietuvos salygoms. Vertinant pa-
stata pasitlyta jtraukti ekonominius kriterijus, i kuriuos darniy pastaty
vertinimo metodai neatsizvelgia.

4. Pasiilytas metodas patikrintas, jvertinus daugiabutj gyvenamajj nama
pries atnaujinima ir jo atnaujinimo projekta darnos pozitriu.

Tyrimy metodika

Rengiant darba remtasi Lietuvos ir uzsienio Saliy mokslinémis ir kitomis
publikacijomis, ES Salyse igyvendinty atnaujinimo projekty patirtimi, statisti-
niais duomenimis internete, enciklopediniais Zinynais bei kitais Lietuvos ir
uzsienio institucijy moksliniais ir informaciniais leidiniais.

Lietuvai naujai sitilomo daugiabu¢iy namy atnaujinimo pagal darnos prin-
cipus vertinimo metodika pagrista pastaty darnumo vertinimo sistemy lygina-
maja analize. Sitlomas daugiabuc¢iy namy miesty gyvenamuosiuose rajonuose
atnaujinimo vertinimo metodas grindziamas kriterijais, pritaikytais Lietuvos
salygoms.

Praktiné verté

Darbo rezultatai gali buti taikomi priimant efektyvius daugiabuciy namy
miesty gyvenamuosiuose rajonuose atnaujinimo sprendimus. Daugiabuciy na-
my modernizavimo jvertinimas darnumo pozifiriu yra naudingas visoms suinte-
resuotoms atnaujinimo procese dalyvaujancioms grupéms. Taip prisidedama
prie gyvenimo kokybés gerinimo, klimato kaitos stabdymo, gamtiniy iStekliy
naudojimo ir CO, emisijos mazinimo.

Ginamieji teiginiai

1. Bitina sutvarkyti Lietuvos miesty teritorijy planavimo teising baze,
siekiant uZztikrinti uzstatytos aplinkos darnaus atnaujinimo sistemos
sukiirimag.

2. Vadovaujantis pasitilytomis daugiabu¢iy gyvenamyjy namy rajony
Lietuvoje modernizavimo strategijomis ir jomis grindziamais scenari-
jais, galima pasiekti efektyvesnio, kompleksinio daugiabu¢iy namy ir
ju aplinkos atnaujinimo.
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3. Remianis daugiabu¢iy namy miesty gyvenamuosiuose rajonuose atnau-
jinimo darnumo vertinimo metodu sukurta daugiabuciy namy darnaus
atnaujinimo vertinimo sprendimy paramos sistema (DNDAVSPS), ga-
lima efektyviau nustatyti daugiabu¢iy namy atnaujinima darnos pozit-
riu, nes jvertinami ir ekonominiai kriterijai.

4. Taikant daugiabu¢iy namy darnaus atnaujinimo vertinimo sprendimy
paramos sistema (DNDAVSPS) galima jvertinti daugiabu¢io namo
atnaujinimo darnuma ir pagal gautus jvertinimo rezultatus suteikti dar-
numo standarta.

Darbo apimtis

Disertacija sudaro jvadas, keturi skyriai ir rezultaty apibendrinimas. Taip
pat yra keturi priedai.

Darbo apimtis yra 160 puslapiy, neskaitant priedy, tekste panaudota 14
numeruoty formuliy, 14 paveiksly ir 38 lentelés. Rasant disertacija buvo panau-
doti 168 literatiiros Saltiniai.

Pirmame skyriuje apzvelgiami moksliniai darbai, pateikiamos darnaus
vystymosi ir darnaus daugiabuciy atnaujinimo sampratos, apzvelgiami ES $aliy
miesty rajonai, kvartalai atnaujinti pagal darnos principus, analizuojamos Lie-
tuvos miesty gyvenamujy rajony/kvartaly atnaujinimo planavimo problemos,
daugiabu¢iy namy biuklé ir gyvenamosios aplinkos problemos, apzvelgiamos
Lietuvos daugiabu¢iy namy atnaujinimo finansavimo programos bei pasiilytos
daugiabuc¢iy gyvenamuyjy namy rajony modernizavimo strategijos ir jomis grin-
dziami scenarijai.

Antrame skyriuje pateikiamos ir aptariamos daZniausiai pasaulyje taiko-
mos darniy pastaty vertinimo sistemos, metodai, placiau iSanalizuojami ir paly-
ginami BREEAM ir LEED pastaty darnumo vertinimo metodai, nustatomi ju
trikumai ir pranaSumai.

Tre¢iame skyriuje remiantis BREEAM metodika pasiiilomas Lietuvos
daugiabu¢iy namy miesty gyvenamuosiuose rajonuose darnaus atnaujinimo
vertinimo metodas. Jis pritaikytas atsizvelgus j Lietuvos salygas, pakoregavus ir
pakeitus Saliai neaktualius kriterijus, jtraukus ekonominiy kriterijy grupe ir i3
naujo nustacius kriterijy grupiy reik§mingumus. Remiantis pasiilytu metodu
sukurta daugiabu¢iy namy darnaus atnaujinimo vertinimo sprendimy paramos
sistema (DNDAVSPS).

Ketvirtame skyriuje autorés pasitlytu metodu jvertinamas realaus tipinio
daugiabuc¢io namo ir jo atnaujinimo projekto darnumas. Palyginimui daugiabu-
tis jvertintas ir pagal BREEAM metoda.
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Bendprosios iSvados

I.

Pasauliniy tyrimy analizé parodé, kad darnaus pastaty ir jy aplinkos at-
naujinimo stoka yra aktuali problema ne tik Lietuvoje, bet ir kitose $a-
lyse. Apzvelgus ES Salyse jgyvendintus miesty rajony ir kvartaly dar-
naus atnaujinimo projektus, remiantis jy patirtimi ir sékmingais
rezultatais, pasifilytos daugiabu¢iy namy rajony Lietuvoje moderniza-
vimo strategijos ir jomis grindziami scenarijai, kuriais biitina vadovau-
tis siekiant efektyvaus, kompleksinio daugiabu¢iy namy ir jy aplinkos
atnaujinimo.

I8analizavus Lietuvos teritorijy planavimo normas, Lietuvos daugiabu-
¢iy namy ir jy aplinkos moksliniy tyrimy ataskaitas, galima teigti, kad
dauguma daugiabuciy statyty iki 1993 m. §iuo metu neatitinka keliamy
techniniy reikalavimy, daugiabu¢iy namy rajony aplinkos infrastrukta-
ra — skurdi, o augant biisto ir jo aplinkos atnaujinimo poreikiui, pastaty
ir jy aplinkos darnaus atnaujinimo planavima atlikti sudétinga, nesant
aiskiy ir bendry reikalavimy.

Remiantis atlikta pasaulyje taikomy darniy pastaty vertinimo metody ir
sistemy apzvalga Lietuvos daugiabu¢iy namy darnumui vertinti, pa-
grindu pasirinktas darniy pastaty vertinimo metodas BREEAM. Sis
metodas pasirinktas atsizvelgus j vertinamy kriterijy tinkamuma, taip
pat jis turi skirtingas versijas jvairiy tipy pastatams vertinti, o metodo
veiksmingumas ir patikimumas pripazintas tarptautiniu mastu.
Nustatyta, kad BREEAM ir kiti panasiis metodai neapima finansinio
vertinimo, o aplinkos apsaugos klausimai ir finansiniai aspektai turéty
biti sprendziami tuo pat metu, todél Lietuvai pasiiilytame metode
jitraukta ekonominiy kriterijy vertinimo grupé, kurios kriterijai jvertina
pastato rinkos vertés padidéjima ir suvartotos energijos sumazeéjima.
Pasiiilytas Lietuvos daugiabuciy namy darnaus atnaujinimo vertinimo
metodas pritaikytas atsizvelgus i Salies salygas, pakoreguoti ir pakeisti
Saliai neaktuallis kriterijai. O | vertinima jtraukus nauja ekonominiy
kriteriju grupe buvo i3 naujo nustatyti kriterijy grupiy reik§mingumai.
Remiantis pasitilytu metodu, sukurta daugiabuc¢iy namy darnaus atnau-
jinimo vertinimo sprendimy paramos sistema (DNDAVSPS), kuri lei-
dzia kompleksiskai jvertinti ir nustatyti pastato darnumo standarta.

Si sistema patikrinta jvertinus tipinj daugiabutj nama iki atnaujinimo ir
jo atnaujinimo projekta. Pagal gautus rezultatus nustatyta, kad pastatas
iki atnaujinimo netenkina net minimaliy reikalavimy, o pastatui, atnau-
jintam pagal jvertinta projekta, gali bti suteikiamas darnumo standar-
tas ,,Puikus®. Tai labai aukstas jvertinimas darnos pozitiriu, kuris paro-
do, kad sumaZzéjo atnaujinto pastato suvartojamos energijos kiekis,
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aplinkos tar$a, pageréjo gyvenimo kokybé ir pastatas atnaujintas vado-
vaujantis darnos principais.

8. Palyginimui atliktas to paties daugiabucio iki atnaujinimo ir jo atnauji-
nimo projekto jvertinimas pagal BREEAM metoda. [vertinimas, pagal
pasitilyta metoda yra kompleksiSkesnis, nes apima daugiau aktualiy ir
svarbiy kriterijy, kurie pritaikyti Lietuvos salygoms. Taip pat padidéja
metodo naudingumas, nes atliekamas pastato ekonominis jvertinamas
bei jvertinama laikanciyjy pastato konstrukcijy bukle, o tai labai svarbu
pastato ilgaamziskumui.
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