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. Introduction (description of UNI-LT investigated objects)
* Regulations for buildings modernisation
« Deliverables of UNI-LT (Feasibility studies):

— for building envelope modernization (lead CTM)

for buildings heating, ventilation and electricity systems optimization (lead
BE)

for metering system installation (lead BE)

for solar collectors, photo voltaic or wind turbine installations (lead BE)
for geothermal heating instillation (lead BE)

energy audits in residential and public buildings (lead BE)

» Conclusions/problems evaluation
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Description of UNI-LT investigated
reemnca onverery - objects (Bir§tonas)
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Birstonas is a balneological resort and a [k Prta—_"
spa town in Lithuania situated 30 km | S&a &

south of Kaunas on the right bank of the
Nemunas River.

BirStonas received its city rights 1529.

The city is the administrative center of the
BirStonas municipality.
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Description of UNI-LT investigated
recnnca onverey  Objects (Bir§tonas)

The research objects in BirStonas are: (13)
A, B, C, D and E type multi-apartment
houses built in 1968-1979 Vilniaus str. 4,
Vilniaus str. 6, Vilniaus str. 8, , Vilniaus str.
12

 B. Sruogos str. 8, B. Sruogos str. 12, B.
Sruogos str. 14, Sruogos str. 10,

* Pusyno str. 5, Pusyno str. 9, Pusyno
str.11, Pusyno str. 13, PusSyno str. 15,

and F, G and H type public buildings.
« School of arts (BasanaviCiaus av. 6),

. . ) .23 Pastatai
BirStonas Clinic (Jaunimo str. 8) and \

Office building (Jaunimo str. 3).
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Description of UNI-LT investigated
recicalunversy - Objects (Birstonas)

A, B, C, D type multi-apartment buildings
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Description of UNI-LT investigated
recnnca onverey  Objects (Bir§tonas)

E type multi-apartment buildings
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AN, Current regulations for energy
e onverey  audits in public sector

Supported programs for energy saving measures in commercial
and public services sectors started from 2001.

To be eligible for state support public buildings had been forced to
perform the energy audits.

The form, content and execution methodology of the energy audits
In practice by the year 2008 were not formally regulated, and were
developed in a practical way differently.

« Methodology of detailed energy, energy recourses and cold water use

audit performance in public buildings. Validated by Minister of Economy
of the Lithuanian Republic in 29 April, 2008. Order Nr. 4184. (ISsamiojo
energijos, energijos istekliy ir Salto vandens vartojimo audito atlikimo
vieSojo naudojimo paskirties pastatuose metodika Lietuvos Respublikos
tkio ministro 2008 m. balandzio 29 d. jsakymu Nr. 4 184 (Zin., 2008, Nr.
55-2097))
3 public buildings (School of arts, Birstonas Clinic and Office) in
BirStonas are participating in ECO-life project; their energy
audits where performed in accordance with the mentioned
methodology.
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Current regulations for energy
audits in dwelling houses sector

Energy performance of building certification (before and after modernization).

Investment project
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Current regulations for energy
reenvcacoverery  audits in dwelling houses sector

Under the new financial model (until 2015) the State support for the
implementation of the multi-apartment buildings modernization projects will be
provided in the following ways:

* Preferential credit with not higher than 3 percent fixed annual interest;

» Support for low income families covering the costs of project preparation,
credit insurance and preferential credit and interests;

« 100 percent contribution to the preparation of project and construction
supervision;

» 40 percent support for the implementation of energy efficiency improvement
measures (if there is at least C class of building energy performance would be
reached 80-115 kWh/m?)

Multi-storey New
buildings 50% I Program PUeEEn

nodernisation governmenta stopped Up to 40%
program support support
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The aim of study - to determine the rational building envelope insulation systems, which let
reducing energy consumption in buildings and improving energy efficiency.

To reach the aim the following objectives are determined:

Feasibility study for building
envelope modernization

1. To determine the current state of the buildings:

to identify the technical characteristics of buildings’ envelopes;
to identify the heat insulation parameters of buildings’ envelopes;
to propose the findings of existing buildings condition assessment and

* recommendations for improving the situation;

2. To perform the technical-economic assessment of modernization measures:

1

I variantas

IO varantas

IIT vaniantas

10
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Actual physical and thermal
envelope characteristics

During the analysis of building envelopes, engineering systems and indoor

out:

 Outdoor temperatures, room microclimate
conditions (temperature, RH, CO2 emission)

indoor

« Heat transfer coefficients of envelope
constructions (exterior walls, the upper floor
slab, first floor slab (basement ceiling)).

 For the evaluation of the state of building
envelope structures the thermal analysis

using infrared camera was performed.

climatic conditions in the cold period the following measurements were carried
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A Feasibility study for building
e verery - envelope modernization

Study resulted by proposal of three variants for insulation of external walls:

. thin plaster system with grey polystyrene foam;

tile facade with grey polystyrene foam;

ventilated facade system wooden board covered and insulated with grey polystyrene foam.
This proposal is based on the results of calculation applying the proposed methods, taking
into account the technical characteristics of proposed insulation material (better insulation
characteristics, safe, incombustible).

Table 1. The description of thin plaster svstem insulated with grey polystyrene foam

The price of
roposed
The code of L. . . N prop
o Description of energy saving measure U, WmK measures, Lt
system . .
: (incl VAT),
Lt/m”
1v_PL/N_A EXEETIOI W alls. al e insulating w 1?11 grey pol} styrene foam board 0.14 235,08
of 230 mm thickness and covering with thin plaster.
. Exterior walls are insulating with grey polystyrene foam board
1v-PL/N-B ar g with grey polysty 0.19 215.93
of 160 mm thickness and covering with thin plaster.
~ Exterior walls are insulating with grey polystyrene foam board
1v-PL/N-C a £ With grey POLyshy 0.24 212.19
of 120 mum thickness and covering with thin plaster.

12
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Ty heating, ventilation and electricity
TECHNICAL UNIVERSITY SyStemS 0pt|m|za’[|on

The aim of this feasibility study is to offer the most suitable combinations of building service systems
modernisation (heating, ventilation, domestic hot water, electricity).

Actual situation.
The buildings were constructed 20-40 years ago.

A detailed analysis of the buildings has shown that the state of buildings' passive and active elements is
in bad shape. Major repairs in these buildings have not been carried out during the time of their use.

Only the new heating substations were installed more than 15 years ago. Some windows in multi-
apartment residential buildings have been changed by users, some balconies have been glazed.
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Feasibility study for buildings
heating, ventilation and electricity

systems optimization

«  The main result of this study is several alternatives of energy-saving measures combinations

« The economic analysis of active energy saving measures shows that all the three analyzed
(Standard, Average and Maximum) packages have a relatively long payback period, especially
maximum investment package.
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Feasibility study for metering
G nvesery - system installation

The aim of this feasibility study - to suggest for analyzed buildings suitable smart system
for metering and recording data flows taking into account the energy and economic values.

« Simple payback period analysis shows that in all cases of energy-saving measures and
in case of received support and ensuring the relative savings in B and C smart
metering installation variants (without electricity and gas metering), the results may be
acceptable (within 20 years).

* In the case when the discount rate over the 20-year period increased from 5% to 10%,
while the savings rate remains the same 5%, the NPV in case of implementation the
smart metering alternatives and energy-saving measures will be negative.

T

15
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The aim of study — to determine the rational alternative, to cover the part of the annual heat demand in
domestic hot water system, as well as evaluate the possibilities of PV panels or small/micro wind turbine
installations for electricity generation.

« Performed technical and economic sensitivity analysis of potential systems of solar collectors in
multi-apartment buildings have shown that the results are strongly influenced by the change of the
investment value, the interest rate, produced (or saved) quantity of heat, and additional operating
costs.

* Almost all marginal variations in economic terms, within 20-year equipment life cycle, are
acceptable. The best alternative in this building is 75 m? of solar collectors with 4 m3 of
accumulation. There is possibility to use smaller scale variations, because some of their economic
results are very close.

»  The results of simulation showed that vacuum solar collectors are more efficient and produce more
heat than flat plate solar collectors. But they are more expensive and therefore very sensitive to the
changes of economic and technical indicators. Therefore, it is recommended to install system of flat
plate solar collectors with accumulator tank in the analyzed buildings.

0
Tri11.08.10 Kt12.08.10 Pn 13.08.10 5t 14.08.10 Sk 15.08.10 Pr16.08.10 An17.0810 Tr18.0810 ] 6

I Kolektoriai I Siumos punkias Silumos suvartojimas Silumes nupitimas.
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« Performed investigation of solar photovoltaic modules indicates that installation of such system is
economically feasible in case of the polycrystalline solar cell power plant and only if the sale of
electricity to the national electricity network under the current subsidized rate (1,63 Lt/kWh) is
guaranteed. The power of photovoltaic solar plants should be at least 2 kWp.

« The study of micro wind turbine installation on the roof (the system of 1,5 kW power was analyzed)
showed that average annual amount of electricity produced by micro-wind turbines is almost four
times less than produced by solar photovoltaic plant. Investments into micro wind turbine
installation are almost twice higher than in the solar power plant. Electricity purchase prices to the
national grid differ by more than 5 times. Therefore, due to unfavorable wind velocity in BirStonas
and economic indicators it is recommended not to install micro wind turbines.

i 036
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04 I Feasibility study for geothermal
rechnical onversy heating installation

The aim of this feasibility study is to investigate the possibility of using heat pump for
supplying the heat to the residential buildings in BirStonas.

« This feasibility study analyses primarily two different groups of heat pumps -
soil/geothermal heat pumps (G) and heat pumps using waste heat (R).

« This feasibility study provides the environmental assessment of the alternatives. The
assessment shows, that none of the analyzed heat pumps alternatives are
environmentally better than the current district heating case, were biomass amounts
app. 80% of the fuel balance.

18
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» Feasibility studies evaluated existing situation, investments and RES
integration possibilities and showed great potential to reach the high energy
savings level.

« Change in supporting financing scheme and high investment demand for
more efficient modernisation made CONCERTO support unavailable.

« Lack of governmental support and financial crisis led to modernisation
rejection from people of investigated buildings.
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Thank you for your attention

Questions?
giedrius.siupsinskas@vgtu.lt

Denmark Belgium Lithuania
Kortrijk
hd ) oFalanga
Hoje
Taastrup
° Birstonas
o
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