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1. LEGISTLATION, GOALS and TRENDS

1.1 Energy and Climate legislation on national leve |
Estonian competition ability strategy “Eesti 202@&tes that during previous decades Estonia

has reduced its GHG emissions. The emissions i@ 204 200085 thousand tonns and it is
53% lower compared to year 1990. EU is reducing @H@ssions by implementing emissions
trading system and it is Esonia’s national dutywet reduction goals on sectors that are not
included in the international trading system. Reiltgy table describes Estonian goals for

reduction of GHG emissions:

GHG emissions compared to 2005
2005 level Goal 2015 Goal 2020
5647 000 T 6156 000 T 6269 000 T (+11%
compared 2005)

Renewable energy

2009 level Goal 2015 Goal 2020
19,5% 23,6% 25%
Energy consumption remain on 2010 level
2009 level Goal 2015 Goal 2020
2818 ktoe 2986 ktoe 2818 ktoe

Table 1.1 Climate change mitigation goals (Eesti 20 2014; page 23;
https://riigikantselei.ee/sites/default/files/etfgr/article_files/eesti2020_08.05.2014_kodulehdR.p

A midterm report on achieving the goals was pullisbn &' of January 2015. It states that
Estonia is achieving the goals it has set for fitd&ission and consumption indicators are
below the set goals. Level or renewables in enprgguction is 25,8%. The report states that
Estonian economy is still one of the most energ/racourse needy in Europe. For increasing
energy efficiency in Estonian economy it is impatti work with all sectors of economy, but
most important of them being households, indugtansportation, and public sector. The
report stresses the need for the public sect@ki®initiative and to be a role model in utilizing
innovative and energy efficient solutions. Two ngmals are set for public sector:

e Increase energy efficiency in public buildings. hoye surveillance on reaching energy
efficiency minimum goals.

e Itis important to increase the use of “green prements” that take into account life-
cycle principles and to prefer energy efficientusions in construction and equipment
procurements. It is also important to share theeBgpces, best practices, demonstrate
financial savings, reduction of CO2 emissions, fpsiimpact on Estonian economy,

the public and the people.



1.2 Energy efficiency and climate change mitigation in Tartu
Tartu development strategy 2030 names environmegisialind thinking, coping with changes

caused by climate change and mitigation of clinchange as the city’s challenges. Vison 2030
for the city states that “Tartu is a city for aetjxreative and happy people. Tartu is a university
city, capital of Estonian education, city of youdicenter for services with a smart environment.
It is an inspirational, natural city with a unigheritage.” Sub vision 5.3 states that “Tartu is a
city with an inspirational environment” with a suwal “Tartu is an inspirational and
cooperative city with a secure city environmentt tisabeing developed in a sustainable

manner”.

In 2014 Tartu joined the Covenant of Mayors andd&stself a goal of reducing greenhouse
gas emissions by 20%, increasing energy efficiebgy20% and increasing the use of
sustainable energy sources to 20% of it's overakgy consumption by the year 2020 (Tartu
Linnavolikogu 20. Veebruari 2014 otsus nr 54
http://info.raad.tartu.ee/webaktid.nsf/web/viite@02014022000054  2.02.2015 With
joining the Covenant of Mayors the city has prodLaé¢Greenhouse gas emission inventory”
and a “Tartu Sustainable Energy Action Plan 201802QSEAP).

1.3 Goals for Energy Efficiency Action Plan
The action plan in hand concentrates on giving\@rwew if energy consumption in Tartu

City Government and on means of reaching set gbatsis for the action plan is on Tartu City
Government as an organization rather than the wdiglef Tartu. The energy efficiency action
plan focuses on energy consumption since it is $ingle most impactful factor in creating

GHG emissions.

The goals for Tartu City Government energy consuongre:
- Goal 1: by yr. 2020 to maintain the energy consumngevel of yr. 2010 (Eesti 2020)
- Goal 2: by yr. 2020 to maintain electricity consuiop of year 2010.

1.4 Method
Energy consumption in Tartu City Government canliveded into 5 main domains:

- Consumption of heat in public buildings

- Consumption in electricity in public buildings
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- Consumption of electricity in street lighting
- Consumption of energy in public transport

- Consumption of energy in city government transport

The comparison year is 2010. Current situation escdbed by the year 2014. Most of
investments bay Tartu City Government impactingrgm&onsumption were made in years
2011, 2012 and 2013. The energy consumption dunwgsting years might not correctly
illustrate the situation so the year 2014 was chose

The consumption of heat in public buildings in drent years is not directly comparable for
the impact of outside temperature. The winter di®®as a cold on with lots of snowfall. The
winter of 2014 in comparison was very mild with frmatures rarely falling below 0'C and
little snowfall. To make years comparable Tallinreclinical University has proposed
adjustment technique to eliminate the impact ofedé&nce in outside temperature from

calculations.

The years 2010 and 2014 are made comparable loyvialh) equation:

OnN=(Qeg—C) XR/ Seg+C

Qn — norm year heat consumption , MWh;

Qteg— actual heat consumption, MWh;

Sy — norm year degree days (chosen accordingly embaltemperature in the building);
Seg— degree days in an actual year (choses at the salance temperature a$);S

C — heat consumption not impacted by outside teatpex, MWh.

It is not possible to determine how much electyieias consumed for heating public buildings.
Therefore it is presumed that none of the eletyrisias consumed for heating, electricity
consumption is not adjusted accordingly to the idatdemperature and the electricity

consumption during different years is directly cargble.



2. ENERGY CONSUMPTION IN 2010 AND 2014

Tartu City Government’s energy consumption is @eéan 5 key fields:
- heat consumption in public buildings,
- electricity consumption in public buildings,
- electricity consumption in street lighting,
- energy consumption in public transportation
- energy consumption in city government transporntatio

In 2010 Tartu City Government consumed almost 71hGY energy. The consumption
reduced to 65 GWh of energy by the year 2014. D amounts. Energy consumed in
different fields is described in the next table:

2010 2014 | Abs.change | Rel.change
Heat (MWh) 39021 32088 -6 933 -18%
Electricity in buildings (MWh) 9406| 10257 +851 +9%
Street lighting (MWh) 7 456 7 361 -95 -1%
Public transportation (MWh) 14 834| 15081 247 +2%
City Gov. Transportation (MWh) 15 73 +58 +379%
TOTAL 70732| 64860 -5 872 -8%

Table 2.1 Tartu City Government energy consumgtia2010 and 2014

Dynamics of Tartu City Government energy

consumption
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Diagram 2.1 Energy consumption by types in 2010201



2.1

Energy consumption in public buildings

Tartu City Government owns more than 380 0G0ofproperty. This includes fully owned

buildings and residential and non-residential priype co-owned buildings. In 2014 Tartu

City government owned 252 buildings. The numbdpwfdings has decreased since 2010 by

34 buil

dings. It is the result of ongoing demoilitiof soviet-era military base buildings. All

together around 50 buildings will be demolishedhsy end of 2016. List of Tartu city owned

buildings includes schools, kindergartens, spartgifies, administration buildings, residential

buildings, museums, libraries, buildings out of asel other buildings. This paper looks at

buildings that have activities directly controlldy different departments of Tartu City

Government. This paper does not include

premises that are outside of fully owned buildings,

sports facilities

buildings that are used by non-profit organizatiexent if City of Tartu is one of co-
founders of the organization.

rental buildings for private sector

buildings out of use and destined for demolition

2010 2014
count size count size
Buildings 286 363 166 252 359 757
Residential property 305 11 401 271 9 346
Non-residential property 108 14 168 96 13 708
KOKKU 388 735 382 811

Table 2.2 Tartu City Government Property.

Current paper includes 95 building as illustratgdddlowing table:

Type Number Size

Residential 11 15819
Other educational 6 8 151
Administration 6 8 874
Vocational education 6 36 360
Museums, libraries 6 8 467
Other 6 5686
Schools 24 124 112
Kindergartens 30 58 398
TOTAL 95 269 877

Table 2.3 Number and size of public buildings



Nearly ¥4 of energy used in public buildings wasamm of electricity. ¥ of energy was used
as heating and hot water for the buildings supghgthe district heating system.

Tartu City Government Energy Consumption in
public buildings 2014

Electricity in
buildings (MWh); 10
257; 24%

Heat (MWh); 32
088; 76%

Diagram 2.2 Tartu City Government Energy Consunmpiiopublic buildings 2014

The consumption of energy in 2014 was 12,5% or 6uW8kVh lower compared to 2010. Heat
energy consumption reduced by 6933 MWh and elégtraconsumption increased by 851

MWh. The decrease was mainly result of a much wayear.

Adjusted heat energy consumption demonstrates% g&@uction of consumption. Electricity
consumption is not adjusted since it is imposdibldetermine how much of energy was and
is used for heating purposes. For calculation pgepadt is presumed that none is used for
heating purposes. Unadjusted electricity consumptiemonstrates 9,2% increase. This
resulted in 0,2% decrease in overall adjusted gneogsumption as the decrease in heat
consumption was cancelled by the increase of aé@gtconsumption.

The dynamics of energy consumption are describddllmwing table and diagrams:

Adjusted 2010 2014 | 2010 2014 | Abs.change | Rel.change

Heat (MWh) 36558 | 35590 80% 78% -968 -2,6%
Electricity in buildings (MWh) 9406 | 10270 | 20% 22% +865 +9,2%
TOTAL 45963 | 45860 | 100% 100% -103 -0,2%




Energy consumption in public Adjusted energy
buildings consumption in public
60 000 buildings
50 000
>0 000 45000 -
40000 -
40 000 35000
20000 30000 -
25000 -
20000 20000 -
15000 -
10 000 10000 -
5000 -
0 0 -
2010 2014 2010 2014
bu?llcjicnt;czm\l/r\}h) 9406 10257 buEillc?ic:;LCI(m\llr\}h) 9406 10270
Heat (MWh) 39021 32088 Heat (MWh) 36 558 35590

Diagram 2.3 Electricity and head consumption inligutuildings

The changes in adjusted energy consumption areetiudt of a number of investments made

mainly to schools and kindergartens. The investmémtiude energy efficiency measures,

kindergarten extensions and kitchen renovationsediments and the effects are described in
following paragraphs.

Energy consumption in schools

Tartu has 24 schools with total premises of 124 mi2Most of the schools have been built
between 1960 and 1990. Tartu has a few schoolsstorit buildings. The schools are

connected to the city’s district heating grid, haeatral heating and mostly natural ventilation.
The schools constructed between 1969 and 1990 designed without energy efficiency in

mind. The walls are bad insulators and windows vaesgned not to be air tight as to allow
fresh air into the classrooms and serve as veptilaihe indoor climate in the schools is
uneven. Different rooms of same school may havergifit temperature and air quality.

In 2010 the schools consumed a total of 18,334 @Wdnergy. Total energy consumption in
2014 was 15,698 GWh. The reduction is mostly tiseltef 2014 being a much warmer year



than 2010. Adjusted heat consumption shows reducti@onsumption by 5,3% and increase
in consumption of electricity by 8,4%. The dynamaes illustrated by following diagrams.

Heat and Electricity Adjusted Heat and Electricity
consumption in schools consumption in schools
20000 20 000
18 000 18 000
16 000 16 000 -
14000 14000 -
12 000 12000 -
10 000 10000 -
8 000 8000 -
6 000 6000 -
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2000 2000
0 2010 2014 O 010 2014
bufllgic:;c;m\ll?lh) 3297 3573 buflljicnt;u(m/r\}h) 3297 3573
Heat (MWh) 15037 12125 Heat (MWh) 14 065 13321

Diagram 2.4 Electricity and head consumption inosts

The city of Tartu has made a large number of inaests into its schools between years 2010
and 2014. Most of investments were financed by esafal sale of unused national GHG
emissions quotas. The investments had a clear peirgfancreasing efficiency and improving

indoor climate in schools.

The city decided to invest in 7 schools:
- Kristjan Jaak Petersoni Gymnasium, Kaunase pst 70
- Tartu Kivilinna School, Kaunase pst 71
- Tartu Kesklinna School, Kroonuaia 7
- Tartu Karlova School, Lina 2
- Tartu Tamme School, Tamme pst 24A
- Tartu Forseliuse School, Tahe 103
- Tartu Aleksander Puskini School, Uus 54

The total results of the investments are illusttdig following table:
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Change
Year 2010 2014 | (total) Change %
Heat, MWh 6081,6 4535,7 -1546,0 -25%
Heat, MWh/m2 0,134 0,100 -0,034
Adj. heat. MWh 5688,1 4981,2 -706,9 -12%
Adj. heat. MWh/m2 0,125 0,109 -0,016
Electricity MWh 1313,0 14529 139,9 11%
Electricity MWh/m2 0,0289 0,0319 0,003
TOTAL (Adj.heat + Electricity) 7001,2 6434,2 -567,0 -8%
Premises (m2) 45 500
KWh/m2/a 153,9 141.,4
No. of children 5484 5074 -410 -7%

Table 2.4 Impact on investments in 7 school bugdin

The investments were mostly into renovation of @@reating systems, insulation (walls,
roofs, basement, attic), and installation of newdews. Only 3 schools had investments into

ventilation systems.

The main result of the investments was a clearawvgment of indoor climate in the schools.
At the same time there has been reduction of lmauwmption by 12% or 706 MWh. At the
same time electricity consumption has increasetil8g or by 139 MWh. Total consumption
reduced by 8% or 567 MWh.

Clear investment into energy efficiency into sclsod possible only if indoor climate is
satisfactory and investments are directed at reguconsumption while maintaining climate
guality. The investments into Tartu schools intém@dnprove indoor climate while reducing
energy consumption. Reaching ventilation norms w@omean installation of ventilation

systems. Also investment into insulation and newdews stops natural ventilation through
imperfections and creates new risks for indoorgaiality. This means that investment into
reduction of heat consumption results in higher aeenfor mechanic ventilation that in turn

results in increase of electricity consumption.

Best example of the results is Aleksander Puskho8icin Annelinna district of Tartu. The
school is meant for Russian speaking studentstamkd for classes fronf'to 12". In 2013

all Russian speaking high school (or gymnasiunggsdrom 10 to 12) students were decided
to gather into Annelinna Gymnasium. This meantréddiction of no of children from 746 to
520 in A. Puskin School.
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The school buildings A-wing was renovated befoeeybar 2010. The ventilation shafts were
created and in 2012 a heat recovery ventilationhinacwas installed and ventilation started
operating. The ventilation operates in 3 top flooirshe A-wing. In 2012 the cafeteria rooms
and kitchen rooms were fully renovated. The kitclseoperated by private company using its
own machinery. The installation of ventilation maehand new kitchen equipment have

resulted in electricity consumption increase of 5&%%5,1 MWh per year.

As a result of insulation, instalment of new windoand renovation of central heating system
the heat consumption has increased by 8%. As dt refsthe investments the temperature
between different classrooms, wings of the schonl different floors has equalized. The
temperature in classrooms is following current tations. The energy consumption per square
meter is slightly below average for renovated sthoBo the slight increase in heat energy
consumption is a sign of increase in indoor climgeality yet at the same time the school

consumes relatively less energy than other rendwatieools.

Year 2010 2014 | Abs.change | Rel.Change
Heat, MWh 713,0 660,7 -52,3 -7%
Heat, MWh/m2 0,104 0,096 -0,008 0%
Adj. heat. MWh 669,3 722,7 +053,4 +8%
Adj. heat. MWh/m2 0,098 0,105 +0,008 0%
Electricity MWh 134,3 209,4 +75,1 +56%
Electricity MWh/m2 0,0196 0,0305 0,0 0%
TOTAL (Adj.heat + Electricity) 803,7 932,2 +128,6 +16%
Premises 6862,4

KWh/m2/a 117,1 135,8

No. of children 746 520 -226 -30%

Table 2.5 Impact of investments in Tartu A. Pusiéhool
Schools with insulation investments and renovagtral heating systems demonstrate heat

consumption reduction between 17% and 28%.

Energy consumption in kindergartens

In 2014 City of Tartu had 30 kindergartens with3® nt of premises for 5293 childreklost

of the kindergartens have been built between 19601890. The schools have central heating
and mostly natural ventilation. The kindergartenastructed between 1960 and 1990 were
designed without energy efficiency in mind. The lware bad insulators and windows were

designed not to be air tight as to allow freshrdm the classrooms and serve as ventilation.
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The kindergartens consumed 12,4 GWh of energy if® 20hd 10,8 GWh of energy in 2014.

Most of the energy savings are a result of 201Adaiconsiderately warmer year than 2010.
Adjusted energy consumption demonstrates only % @2crease of energy consumption in
2014 compared to 2010. During the time electri@bnsumption increased by 10% and
adjusted heat consumption decreased by 1,5%. Tinendgs are demonstrated in table and
diagrams below:

Year 2010 2014 | Abs.change Rel.Change
Heat, MWh 11028,6 9388,2 -1640,4 -15%
Heat, MWh/m2 0,193 0,161 -0,033 -17%
Adj. heat. MWh 10379,0| 10219,5 -159,6 -2%
Adj. heat. MWh/m2 0,182 0,175 -0,007 -4%
Electricity MWh 1364,4| 1495,8 131,4 +10%
Electricity MWh/m2 0,0239| 0,0256 0,0 +7%
TOTAL (Adj.heat + Electricity) 11743,6 117154 -28,2 0%
Premices 57 042 58 398 1355,7 +2%
KWh/m2/a 201,1 200,6 -0,5 0%
No. of children 5093,0| 5293,0 200,0 +4%
Table 2.6 energy consumption in Tartu kindergartens
Heat and Electricity Adjusted energy
consumptionin consumptionin
kindergartens kindergartens
14 000 14 000
12 000 12 000
10 000 10000 -
8000 8000 -
6 000 6 000 -
4000 4000 -~
2000 2000 -
0 0 -
2010 2014 2010 2014
Electricity (MWh) 1364 1496 Electricity (MWh) 1364 1496
Heat (MWh) 11029 9388 Heat (MWh) 10379 10219

Diagram 2.5 Energy consumption in Tartu kindergeste

City of Tartu made 3 types of investments intoditg's kindergartens between years 2010 and
2014
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First type of investments were financed by succgssfle of unused national GHG emissions
guotas. The investments concentrated on improvigigdr climate and increasing energy
efficiency. They included insulation works, instadj efficient windows and renovation of
central heating systems. Second investments weeeted at increasing the kindergarten
services by creating new rooms and possibilitiesniore children to attend kindergartens.
Third investments were made into the kitchensHerkindergartens to be able to feed the larger

number of children.

Kindergarten energy efficiency investments

The investments into improving indoor climate amgpioving energy efficiency included 6
kindergartens. The investments were made into wabf and basement insulation and
renovation of central heating system. Some of thedegartens had some of windows changed
as the windows were partially changed in years reef@ne of the kindergartens had only

insulation works done. One kindergarten was frdlyovated excluding ventilation.

The overall result of investments in the 6 kindetgras resulted in 25% decrease on heat
consumption. The kindergartens showed no significaange in electricity consumption due

to the nature of the investments. Results are ibestby the table below:

Year 2010 2014 | Abs.change | Rel.Change
Heat, MWh 2049,2 1330,1 -719,1 -35%
Heat, MWh/m2 0,211 0,137 -0,074

Adj. heat. MWh 1927,1 1443,1 -484,0 -25%
Adj. heat. MWh/m2 0,199 0,149 -0,050

Electricity MWh 208,6 218,4 9,8 5%
Electricity MWh/m2 0,022 0,023

TOTAL (Adj.heat + Electricity) 2135,7 1661,6 -474,1 -22%
Premises 9693,6

KWh/m2/a 220,3 171,4

No. of children 1185,0 1195,0 10,0 1%

Table 2.7 Impact of investments in renovated kigddens

Best results were reached in Tartu Kindergarteruké&rThe investments included renovation

of central heating system, insulation of walls fraed basement, new windows and new doors.
As a result the heat consumption was decrease@%yahd electricity consumption decreased
by 18%. The kindergarten consists of the main lngicaind two extensions. The extensions

were of such bad building quality that they habddéadditionally heated by electricity. Changes

in consumption are described by following table:
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Year 2010 2014 | Abs.change | Rel.Change
Heat, MWh 224,2 91,4 -132,8 -59%
Heat, MWh/m2 0,286 0,117 -0,170

Adj. heat. MWh 210,5 98,6 -111.9 -53%
Adj. heat. MWh/m2 0,269 0,126 -0,143

Electricity MWh 27,3 22,4 -4,9 -18%
Electricity MWh/m2 0,0349 0,0286

TOTAL (Adj.heat + Electricity) 237,8 121,0 -116,8 -49%
Premises 783

KWh/m2/a 303,7 154,5

No. of children 89,0 89,0 0,0 0%

Table 2.8 Impact of renovations in Tartu KindergarT 6ruke

Overall a few rules can be deduced from the enezfficiency investments into 6
kindergartens:
- Only insulation of walls can give about 10% savamgtypical Tartu kindergartens.
- As a single measure for energy efficiency renovatibcentral heating system is most
beneficial to reducing heat consumption in building
- Full renovation with new central heating systemymendows and doors and insulation

of walls, roof and basement can give around 50%atsah of heat consumption.

New kindergarten classroom and kitchen investment

In 2012 and 2013 the City of Tartu invested in trga new classroom into existing
kindergartens to reduce the deficit of kindergandarces in Tartu. It was mainly done by
extensions but few had new rooms created intoiagisinused rooms. All new classrooms are
built accordingly to current regulations. The nelassrooms are heated by existing central
heating systems, the lighting used is consistettit guirrent standards and fresh air is provided
by heat recovering ventilation system. Ventilationly serves new classrooms. Already
existing rooms are not connected to the new veimtiissystem. All kindergartens with new
extensions had investments made to renovate kiscaed install new equipment and kitchen

ventilation.

Overall result of the investments:
- 13 new classrooms
- 174 additional places
- Additional 1356 M or increase by 6%
- Overall increase of heat consumption by 10%
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- Relative increase of heat consumption 3% per m
- Increase of electricity consumption by 30%

- Relative increase of electricity consumption 22%rpe

Kindergartens demonstrated increase of electrantysumption between 15% and 50% while
comparing the two years. The increase in eleggrminsumption is mainly produced by new
kitchen equipment, increased number of children iansimaller amounts by the ventilation

system. Changes in energy consumption are demtatstrg following table:

Change

Year 2010 2014 | (total) Change %

Heat, MWh 4697,2 4436,3 -260,9 -6%
Heat, MWh/m2 0,220 0,195 -0,025 -11%
Adj. heat. MWh 4418,3 4839,8 421,5 10%
Adj. heat. MWh/m2 0,207 0,213 0,006 3%
Electricity MWh 359,0 467,6 108,6 30%
Electricity MWh/m2 0,017 0,021 0,0 22%
TOTAL (Adj.heat + Electricity) 4777,2 5307,4 530,1 11%
Premises 21364,8 22720,5 1355,7 6%
KWh/m2/a 243,4 249,4 6,1 2%
No. of children 2030,0 2195,0 165,0 8%

Table 2.9 Impact of new classroom investments ndesigartens

Newest kindergartens

City of Tartu has two so called new kindergartenthay were built during past 20 years. They
are Tartu Kindergarten Lotte constructed on 20@8&artu Kindergarten Klaabu constructed
in 2009. They are similar in size with around 2@@0and room for 140 children. Yet they are
different in construction as Lotte is 1-storey dfldabu is 2-storey building. Lotte has large
glass surfaces used in its fagcade as Klaabu is mvdte traditionally sized windows. This
results in Lotte using 165 kWhfmper year as Klaabu uses 110 kWh/(overall kindergarten
average in 2014 is 175 kWhityr) of heat in a year. Both kindergartens demansthigh
usage of electricity with around 45kWHilyr (overall kindergarten average in 2014 is 25
kWh/n/yr) as both kindergartens were built accordinguaent regulations.

Energy consumption in administration buildings

Tartu City Government uses 6 buildings witch atesiiated in historic central area of Tartu
but mainly around the city square. The buildingoan to total of 9532 mof space. All
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administrational buildings are marked as heritage r@novation works can be done only by

following strict regulations.

The buildings consumed total of 1401 MWh of heat 488 MWh of electricity in 2014. The
consumption of heat has increased by 14% as cortgamyd electricity has reduced by 14%.
No major investments have been made to the busdimyestments have mainly included

renovation of offices in the buildings.

The changes are mostly the result of central hgasues in two buildings - Raekoja plats 12
and Kadni 3/5. The buildings have central heatiygfeans that were not providing sufficient
heat in different rooms of the buildings. This désti in use of additional electric radiators.
The problem with central heating is caused by jaalitomation. To increase temperature in
the buildings a manual setting was set to ensuficismt temperature in the room at
wintertime. The settings are the same at autummsprndg and create overheating of the rooms.
The central heating radiators are equipped withmberegulators to enable the occupants to
adjust the temperature of the room. But the wrattgrgys still mean wasted heat in the system.

The reduction in electricity consumption is a résafl different factors. The adjustment of
central heating system and warmer winter elimingtecheed for additional electric heating in
the rooms. All ICT technology has been replacedhbye energy efficient equipment.

The changes in energy consumption in administratidsuildings are described in the

following table:

Change |Change
Year 2010 2014 | (total) %
Heat, MWh 1323,3| 1268,0 -55,3 -4%
Heat, MWh/m2 0,139 0,133 -0,006
Adj. heat. MWh 1233,5| 1401,0| +167,5 +14%
Adj. heat. MWh/m2 0,129 0,147 0,018
Electricity MWh 566,4 488,8 -77,6 -14%
Electricity MWh/m2 0,0594| 10,0513
TOTAL (Adj.heat + Electricity) 1800,0 1889,9 +89,9 +5%
Premises 9531,6
KWh/m2/a 188,8 198,3
No. of children

Table 2.10 Energy consumption in administrationaldings
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Energy consumption in vocational education building S

Tartu Vocational Education Center is situated ai tacations — Kopli 1 at southern side of
Tartu and Pdllu 11 on the northern side of Tartu.

Kopli 1 has a size of 26 387%mand it includes studying facilities and dormitoty. 2012
investment were made into renovating the roof efdbmplex. The investments have not had
a significant impact on energy consumption of tomplex. The heat energy consumption in
both 2010 and 2014 was 111 KWHR/and consumption of electricity was 69 kWR/mhere
have been no other significant investments thatldvampact energy consumption in the

building.

Pollu 11 complex consists of study building, wordgghdormitory, side building and stadium
building. In 2012 investments were made into wodggstdormitory and study building. As a
result of the investments the building received mesulation, windows were replaced, roofs
were renovated and insulated, new central heayisigis was installed and natural ventilation

vents were added.

The result of the investments was much improvedondlimate of the facilities and the heat
energy consumption was reduced by 40% or 553 MW!y@ar end electricity consumption

by 47Mwh or 7%. Overall energy consumption in Pdllucomplex has reduced by 29% or
600 MWh per year.

Energy consumption in other buildings
Other buildings consist of 17 buildings with diet functions with overall net size of 28 700
m?2. The list includes shelter for children, museulitsaries and commercial buildings. No

significant investments have been made to deceagy consumption in the buildings.

Year 2010 2014 | Abs.change |Rel.Change
Heat, MWh 5153,1 4244,2 -908,8 -18%
Heat, MWh/m2 0,180 0,148 -0,032

Adj. heat. MWh 4806,3 4684,6 -121,6 -3%
Adj. heat. MWh/m2 0,167 0,163 -0,004

Electricity MWh 1630,9 1465,5 -165,4 -10%
Electricity MWh/m2 0,0568 0,0511

TOTAL (Adj.heat + Electricity) 6437,3 6150,3 -287,0 -4%
Premises 28699,3

KWh/m2/a 2243 2143

Table 2.12 energy consumption in buildings withimag functions
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City is the owner of 4 wood heated residential dings, but receiving accurate data on wood
and electricity consumption in these buildings a$ possible. So the buildings are left out of
analysis. There have been no significant investesnemd 7 residential buildings connected to

district heating network.

Year 2010 2014 | Abs.change | Rel.Change
Heat, MWh 2316,4 2256,3 -60,1 -3%
Heat, MWh/m2 0,160 0,156 -0,004

Adj. heat. MWh 2234,5 2441,6 +207,1 +9%
Adj. heat. MWh/m2 0,154 0,168 +0,014

Electricity MWh 451,2 467,3 +16,1 4+%
Electricity MWh/m2 0,0311 0,0322

TOTAL (Adj.heat +

Electricity) 2685,9 2909,1 +223,2 +8%
Premises 14506,1
KWh/m2/a 185,1 200,5

Table 2.13 Energy consumption in residential botdi

2.2 Energy consumption in street lighting
In 2014 City of Tartu had 321 km of fully lit strtsethat were illuminated by 11 547 lamps.

The lamps are connected by 227km of air-cablesla6@m of underground cables. The lamps
are operated from 151 switchboards. 92% or 10 628haps used in Tartu were high pressure
sodium (HPS) lamps. Additionally 295 HID and 6320 Eamps were in use. 10% of energy
used in street lighting in 2014 was from renewadsiergy. The rate will rise to 20% by the
year 2015.

In 2010 7456 MWh of electricity was consumed irestrlighting. The consumption has
decreased to 7361 MWh by the year 2014. The dezisasarginal with just 95 MWh or just
over 2%. In 2014 City of Tartu had 321 km of fullystreets that were illuminated by 11 547
lamps. The lamps are operated from 151 switchbo8&#% or 10 620 of lamps used in Tartu
were high pressure sodium (HPS) lamps. Addition28$ HID and 632 LED lamps were in

use.
Kesklinn or central are of Tartu and Annelinn thaimresidential district of Tartu were the

largest electricity consuming districts in Tartu@amting to 25% overall or 1867 MWh. The
districts also have 2971 luminaries and 46 of ihgscl52 street lighting switchboards.
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District 2014 (MWh) | Share

Annelinn 755 10%
Ihaste 605 8%
Jaamamdisa 121 2%
Kesklinn 1112 15%
Karlova 689 9%
Maarjamadisa 209 3%
Raadi-Kruusamae 371 5%
Ropka 319 4%
Ropka industreal district 358 5%
Rénilinn 530 7%
Tammelinn 572 8%
Tahtvere 338 5%
Vaksali 347 5%
Veeriku 450 6%
Ulejse 587 8%
TOTAL 7 361 100%

Table 2.14 Street lighting energy consumption by districts

Seasonal changes in street lighting between JarGk§ and May 2015 are illustrated in
following diagram. Unfortunately energy consumptutetta in different districts for the year
2010 is not available.

Energy consumption in street lighting in 2013
and 2014
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Diagram 2.6 Energy consumption in street lightin@013 and 2014
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2.3 Energy consumption in Transportation
In 2010 Tartu City Government consumed in trangtam 14,85 GWh of energy. By 2014

the energy consumption had increased by 2% to 1GWA.

2010 2014 | Abs.change | Rel.change
Public transportation 14834 | 15081 247 2%
City Gov. Transportation 15 73 58 379%
KOKKU 14849 | 15154 305 2%

Table 2.15 Energy consumption in transportatiob(mh0 and 2014.

Tartu public transportation traveled around 3 600 Km in 2010. In 2014 the number of miles
had increased around 2% to 3 660 000 km. The ermngsumption in public transportation
has also increased by 2% consuming 14 834 MWh i® 2hd 15 081 MWh in 2014. The
energy consumption is set to increase by 2020uTaity Government has set a goal to use
only gas busses and power the busses with biog@sreBult being decreased environmental

impact of public transportation.

By 2014 the number of cars used by Tartu City Gowvemt had increased from 10 gasoline or
diesel powered vehicles to 47:
- 5CNG cars

34 electric cars

6 gasoline or diesel cars

2 diesel vans
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Diagram 2.7 Tartu City government transportatiaamber of cars and energy consumed.

As the number of cars has increased by 4 timesrthiegy consumption has increased by similar

margin from 15,2 MWh in 2010 to 70 MWh in 2014.

The decision to buy electric vehicles for the adtyernment was made thanks to national
initiative to develop nationwide charging networidao subsidize buying of electric vehicles
in public and private sector. The EV-s are beingdusy social services department. The new

cars have not created new services but have stibdtamcreased the quality and speed of

services provided by the city government to peapleeed.

To reduce the energy consumption by city gov. vekithe current gasoline, diesel and CNG

powered vehicles will be replaced by EV-s whenrteed arises.
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3. ENERGY CONSUMPTION IN 2020
Tartu City Government energy consumption in 2020 & 64,6 GWh. This is just under 4

GWh reduction compared to the year 2010. Biggeshga in energy consumption will come

from reduction of heat consumption in public bulgk and electricity consumption in street

lighting.
2010 2014 2020 | 20vs10 | 20vs14

(MWh) | (MWh) | (MWh) | (MWh) | (MWh) | 20vs10 | 20vs14
Heat (adjusted) 36558 | 35590 | 32634 | -3924 | -2956 -11% -8%
Electricity in buildings 9525 | 10270 | 11484 | #1959 | +1214 | +21% | +12%
Street lighting 7456 | 7361 | 3887 | -3569 | -3475 -48% -47%
Public transportation 14834 | 15081 | 16482 | +1648 | +1401 | +11% +9%
City Gov. Transportation 15 73 94 +79 +21 | +517% +29%
TOTAL 68388 | 68375 | 64581 | -3807 | -3795 -6% -6%

Table 3.1 Tartu City Government energy consumpitidi2010, 2014 and 2020.

Dynamics of Tartu City Government energy
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Diagram 3.1 Dynamics of Tartu City Government egargnsumption

Following diagram of energy consumption by typevgtithe areas with biggest increase and

decrease of energy consumption.
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2010 and 2020 energy consumption dynamics by type
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Diagram 3.1 Energy consumption dynamics by consiampype in 2020 compared to 2010.

3.1 Public buildings

Tartu City Government is planning the followingdarscale renovation and construction works
during years 2016 to 2020:

- 1 new kindergarten

- 1 new wing to an existing kindergarten

- 2 fully renovated kindergartens

- 2 fully renovated schools

- 1 new school stadium building

The design process for Pepleri street kindergastas finished in 2015. The projected heat
consumption is 54 kWh/ffyear and projected electricity consumption is 48hkm?/year.
Same goals are set for fully renovated kindergartamd the kindergarten’s extension. The
energy consumption goals for two fully renovatedogids are 20 kWh/Atyear of heat and 89
kWh/m?/year of electricity. The numbers are identical fidly renovated Tartu Tamme
Gymnasium building at Nooruse street 9. The renoratas finished in 2015 and the building

is a valid reference point for future renovations.

The overall energy consumption in 2020 in publiddings is predicted to decrease by 4%
compared to 2010. Heat consumption is predicteddeéorease by 11% as electricity
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consumption will increase by 21%. The tendencystorings in heat consumption to turn into
increased consumption in electricity is strong. oy 2 MWh of saved heat is replaced by

one extra MWh of electricity consumed. The trengsdescribed by diagrams and table below.

Heat and Electricity Tartu City

consumption in public
buildings Government Energy

50 000 Consumption in 2020
(MWh)

45000 -

40000 -

35000 -

30000 -

25000 -

20000 -

15000 -

10000 -

32537;
74%

5000 -

2010 2014 2020

Diagram 3.3 Energy consumption in public buildimg2020 (units: MWh)

2010 2014 2020 | 20vs10 | 20vs14
(MWh) | (MWh) | (MWh) | (MWh) | (MWh) | 20vs10 | 20vs14

Heat (adjusted) 36558 | 35590 | 32634 | -3924 | -2956 -11% -8%
Electricity 9406 | 10270 | 11484 | 1959 | 1214 21% 12%
TOTAL 45963 | 45860 | 43943 | -2020 | -1917 | -4,4% -4%

Table 3.2 Energy consumption in public building2020

Additional activities that will impact energy comsption in buildings:
- Procurement of energy efficient office equipment decrease electricity consumption
- Fixing central heating issues in 2 administrationildings will decrease heat
consumption
- Renovation of kitchens in schools and kindergartevid increase electricity
consumption
- Regular renovation works in administration buildingith installment of new LED

lighting will decrease electricity consumption.
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Tartu Sustainable Energy Action Plan states a gwakduce heat energy consumption in
municipal buildings by the year 2020 compared tary2010. Reaching the goal demands
renovation of all Tartu schools and kindergartenthe energy consumption level reached in
renovated kindergartens after 2012-2013 investmeéehisreach the average heat energy
consumption should be 130 kWH/in all kindergartens and 100 kwHh/in all schools. In this
case heat consumption in schools and kinderganwen&l decrease by 27%.

As described before Tartu has just finished renngdtiooruse 9 school building and will start
construction of new Pepleri kindergarten. Both thaigs are very energy efficient and have
some of the lowest calculated energy consumptioiisitu public buildings. If all schools and
kindergartens were renovated to the level of the sxemplary buildings then energy
consumption in both educational buildings would rdase by 75%. This would decrease
overall municipal building energy consumption by&4The schools would have to use no
more than 20kWh/fand kindergartens not more than 54 kWh/Rull renovation of
educational buildings double electricity consumiptiio the buildings.

3.2 Street lighting
In 2015 around 600 of luminaries with the highestrgy consumption were replaced by LED

luminaries. This means that more than 1000 lum@sanif 11 547 are LED-luminaries. Tartu

City government is planning on replacing the renmgduminaries during next 9 years.

In order to plan for the replacement, the city basn divided into 9 street lighting areas
comparable in area, number of luminaries, numberswitch boards and in energy
consumption. For the next 9 years every year @lieg luminaries in one area will be replaced
by new LED luminaries. The areas are indicated orap below.
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Diagram 3.4 Map of Tartu street lighting areas

Average calculated energy savings per luminaryaaoeind 70%. Actual savings may vary
depending on area, power of luminaries and spscdicthe street that the luminaries are

situated on. Calculations show that at currentggnprices and savings of 70% the investment

payback period is between 8 and 9 years.

As aresult of the investments new LED luminaridsreplace existing luminaries in 5 districts

by the end of year 2020. The number of luminawdset replaced is around 7200 or 68% of alll

luminaries. This will decrease annual energy conaion in 2020 by 48% or by 3,57 GWh.

As a result of 9 year full investment plan the gyeconsumption in 2024 will have been

decreased by 70% or by 5,24 GWh compared to 2010.

2010 2014 2020 2024

Areas

1. Ihaste 538 538 161
2. Kesklinn-Karlova 1099 330 330
3. Ropka 622 622 187
4. Tammelinn 892 268 268
5. Veeriku-Ravila 837 251 251
6. Kesklinn-Tahtvere-Supilinn 1295 389 389
7. Raadi-Kruusamde-Kvissentali 642 642 193
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8. Annelinn-Ulejde-Raadi 596 596 179
9. Annelinn 841 252 252
City in 2010 7 456

TOTAL 7 456 7 361 3 887 2208

Table 3.3 Tartu street lighting energy consumptigrareas (units: MWh; no area info available for
2010)

Energy consumption in street lighting
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Diagram 3.5 Dynamics of Tartu street lighting eryazgnsumption (no area info available for 2010)

Energy saving measures in street lighting to repei of 70% savings include:
- Dimming of LED lights
- Motion sensors to control the light intensity
- Decoupling smaller streets from main streets
- Reconfiguration of switchboards
- Optimal use of dimming and motion sensors in maith side streets
- Gathering citizen feedback on perceived comfort sacurity level on streets with

dimming options and motion sensors.

3.3 Energy consumption in transportation
Total predicted energy consumed in transportata2020 will be 16,58 GWh of energy. The

consumption will increase by 12% or by 1,4 GWh canegd to year 2010. Energy consumption
will increase both in public and city governmemtrisportation.
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Abs. Abs. Rel.

change change | Rel.change | change

2010 2014 2020 20vs10 | 20vsi4 20vs10 | 20vsl4

Public transportation 14834 | 15081 | 16482 1648 1401 11% 9%
City Gov. Transportation 15 73 94 79 21 517% 29%
KOKKU 14849 | 15154 | 16576 1727 1422 12% 9%

Table 3.4 Transportation energy consumption in 220@4 and 2020.

The total distance traveled by public transportatiehicles in 2010 was around 3 600 000 km.
The number is expected to increase to 4 000 000\kthe years 2020. The city is extending
its public transportation network to connect neiginiiy parishes to the city. It is done to
provide better service to people living in the aaga to reduce private car use. The energy
consumed in public transportation in 2020 is prietico increase by 11% compared to 2010
or by 1,7 GWh.

Increase of annual public transportation kilometgdirectly increasing public transportation
energy consumption. To decrease carbon footprifiaotfu public transportation The City of
Tartu, The Ministry of Economy and Estonian Envir@ntal Investment Agency have signed

a letter of intent to heave only gas busses inuTaublic transportation by the year 2017.

Energy consumption can be reduced by different oreasdepending on bus size, source of
energy, line lengths, types of lines, number oskeasnumber of stops, distance between stops

and other. It is not the purpose of this paperpiinaize Tartu public transportation network.

The city government transportation has little éffac overall energy consumption. The quality
of social services cannot decrease and the usassepger cars will continue. The current
gasoline diesel cars used by different departmehtsty government will be replaced by

electric or CNG (biomethane) vehicles. The curgemperty management situation will be
reformed by the year 2020 and it will create denfanéxtra 3 to 4 vehicles-s. Overall number

of passenger cars in Tartu City Government useimihease to 63.
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Diagram 3.6 Dynamics of city government transpartatunit: MWh) energy consumption and no. of
cars

The energy consumption in city government trangpian is expected to increase by 79 MWh
to 94MWh. The increase compared to the year 2024 igI\Wh.

Tartu City Government is planning to be first city Estonia to introduce bike share
infrastructure to the city. According to a modesgrsario, 585 bicycles shall be used with
around 40 sharing points, and according to calaraf 673 200 km shall be covered with
these. 25% of this distance shall be travelledikg mstead of using a car, thus, car use shall
reduce by 168,300 km per year, which, in turn, rsdaal use will reduce by 16,830 | and CO2
emission by 33 t CO2 per year. Special accesgyagovernment officials during workhours
to the bikes share program will be introduced twnpote cycling for work related duties. The
access will reduce city government energy conswnptpromote cycling and sustainable
transportation.
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3.4 Other measures

Energy management system

Tartu City Government currently does not have agrgy management system. The system
should provide weekly or at least monthly data nargy consumed in public buildings and
street lighting. The system would not save energyittwould enable for the city government
to analyze its consumption, spot anomalies. Theesysvould provide timely feedback on
investments, renovations, changes or other aes/tiade. It would also help to reduce impact
of malfunctions in buildings that would otherwise bnnoticed. The development of energy

management system is part of development of oveitglproperty management system.

A pilot project for energy consumption surveillansg@lanned for 2016. The pilot project will
include a number of municipal buildings. The Ishbt finalized but will include mostly newer
buildings. Within the project a number of smart enstwill be installed to provide the users
with information about water consumption, heat emngtion in heating and production of hot

water, electricity consumption in lighting, ventita and other functions.

The pilot project will provide the city governmenith experience on how to develop it's own
energy management system within the new propertyagement system. It will provide city
government an experience on analyzing consumptda. @nd it will provide valuable data
on consumption in specific buildings. It will alppovide information for predicting energy

consumption in upcoming new constructions or retexvauildings.

User education
User education is directed at higher level userditbérent public buildings. This includes
directors and managers dealing with property mamage in their buildings as in staff at

schools and kindergartens that is responsibleferyelay maintenance of their buildings.

Tartu city government is reorganizing its propartgnagement and most the responsibilities
will be lifted from the kindergarten staff. Meanwenit is important to educate the staff on how
to save energy. Not only to save energy as a maoédget also as a user of property. The task
of organizing courses on energy efficiency to pulduilding users is delegated to Tartu

Regional energy Agency (TREA). TREA will createaverall introduction to building energy
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efficiency and create building specific approachescooperation with public property
managers. This will help to solidify sustainabléhé&éor in public buildings and eliminate

possible non-sustainable habits.

The user education becoming ever more importagcesiew systems in buildings are getting
more complicated. The user has to be able to spatomated systems are operating correctly
and report about malfunctions. The education vélptto prepare the users for introduction of
new technologies in public buildings.

Energy audit of sports facilities

Current paper has not analyzed the energy consomptipact of Tartu municipal sports
facilities. The maintenance and energy efficiergyhie responsibility of NPO Tartu Sport.
Nevertheless the energy consumption trends shaulthblyzed to be able to make decisions

for energy efficiency, reduce GHG emissions andicecenergy cost.

Creating city innovation strategy

City of Tartu defines itself in Tartu Vison 2030aty of smart solutions, innovation and youth.
Adaptation of innovation strategy and technologpmmn tables as presented in project
PLEEC WP3 results is a powerful tool to develop sinhovation strategy. The strategy would
improve adaptation of new technology into publicvems but also create a better urban

environment.

Adaption of low-energy construction management syst em

The low-energy construction management systemrautine that should help departments

responsible for large property or infrastructureestments. The routine has been developed
by City of Helsinki and successfully implementetielsystem divides investment process into
preparation, design and construction phase. Itshelget energy goals, asses the achievability

of goals and actual achievement of goals.

A pilot project to test the management system anmpéd for 2016 for the design and
construction process of new Mart Reinik School istadbuilding. Aim for the pilot is to test
the system in cooperation with Tartu Regional Epekgency (TREA) who will be acting in
the role of energy consultant.
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A building construction process is divided intolgapes:
- Project design phase
- Design phase

- Construction phase

In project design phase initial energy consumptangets are set and upcoming building
parameters are set. Initial energy consumptiorutations are made according to the buildings
parameters. If the goals are met then the projestesion to design phase. If the initial goals
are not met then it is up to the project managerteam to decide if the parameters of the

building or the initial goals should be changed.

Helsingin kaupunk HKR-Rakennuttaja
Rakennusvirasto Hyvii Helsinkii rakentamassa

Management of low-energy construction project
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Actions in the design phase are mostly the same psoject design phase. The project has
moved on to design phase with overall building peters and energy consumption targets.

New design values are developed, specific techiedogre chosen, energy calculations are
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made according to architectural and technologiealghs and final energy report is produced.
If the initial energy consumption targets are nient the project moves on to construction
phase. If the targets are not met then it is ugn&rgy consultant’s task to find the reasons for
deviations. Then it is up to the project managentegn to decide if the initial targets should

be changed or changes should be done to the dedigmes building.

In construction process new energy calculationsearetgy report are done according to “as
build” values since there can be deviations anchgbs to the design during the construction
process. If the targets are met then the buildioges on to guarantee period. If the targets are
not met then energy consultant analyses the bagildimd lists reasons for deviations. Then

building moves on to guarantee period.

Green procurements

Purpose of green procurements is to reduce thetimegenpact coming from products or
services on the environment. Current Estonian pesoant legislation describes possibilities
of procuring not for the best price of service onduct but for best economical value. Best
economical value means implementing criteria tau&d cost and quality or to include not
only lower price but further maintenance costsdisb environmental impact.

To reduce energy consumption in public buildingsdheen procurements should not only set
minimum energy consumption standards on procuredces or products. The procurements
should also take into account positive impact oghéi than standard efficiency. Future
procurements should also take into account a ptediie cycle impact on environment.

A green procurement itself will not reduce energgsumption but it will support the process

of lowering overall energy consumption.

Sustainable Tartu Website

There are a number of innovative and sustainablatisos in energy consumption and
management around Tartu. The trouble is that tf@nration is not systemized, regularly
gathered and presented to the public. Estonian ebtigm ability strategy “Eesti 2020”
midterm report stresses the need for the publitoséa take initiative and to be a role model
in utilizing innovative and energy efficient solutis. For being a role model and to better
communicate the utilization of innovative solutiomartu City Government will start a

“Sustainable Tartu” website.
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The website is a logical continuation of Intelligdtnergy Innovation Prize. The website is
intended to gather innovative and sustainable isoisifrom Tartu region and to distribute the
information to mainly Tartu citizens but also othdhat are interested. Website will be
presented both in Estonian and in English. The weisdivided into 6 sectors:

- Houses and buildings

- Transportation

- Street lighting

- Sustainable energy

- City development and research

- Events and courses

Input to the website is mostly provided by city gavment officials. Information about new
public buildings and results of renovation workd Wwe provided by Department of Municipal
Property. Street lighting and transportation infation is available from Department of
Communal Services. Information about constructiod anovation activities is available
through the Department of Architecture and Consimacand regular review of interesting
activities will be made annually. Support for updgtwill be provided by Tartu Science Park
and Tartu Regional Energy Agency. The public wél éncouraged to provide information.
Video and picture content will be created regulaokeep the website visually pleasing and

easy to follow.

Project “SmartEnCity”

The city of Tartu is one of partners in projeciiiced from Horizon 2020 The EU Framework
Programme for Research and Innovation. In addiomartu the cities of Sondenborg from
Denmark and Vitoria-Gasteiz from Spain are involvetth the project. The project
concentrates on residential building renovationljzation of local energy sources, public
services and sustainable transportation. Goal Her groject is to create a replicable and

sustainable city solution focusing on local enemgources.

The project in terms of Tartu City Government egecgnsumption is important due to the
possibility to test a number of innovative soludhat can improve energy efficiency in public

services.
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Most impactful solutions tested in the project wWillp to reduce energy consumption in street
lighting. 350 luminaries will be replaced with nawD-luminaries. The luminaries will be
equipped with motion detectors and light intengiteters. The detectors will adjust the
luminary intensity according to the activity on tteeet and the natural light conditions. This
will provide additional energy savings for examipleases when there is a full moon and clear
sky or when ground is covered by snow and lightas absorbed by the street surface. In
addition road surface detectors will be installedmeasure road surface condition. The
luminary operation will be adjusted accordinglyrtad surface wetness to compensate for
street surface light absorption. The following débes will be installed in Tartu central area:

- 30 motion detectors

- 6 motion detectors with traffic cameras to analyaéic

- 10 light reflection detectors

- 10 noise meters

- 5 air temperature, humidity and pollution meters

3.5 Responsibilities

The energy efficiency action plan activities ddsed in current chapter are mainly connected
to the work of the department of municipal propenty the department of communal services
since most of the assets that the consumptioreatexn in belongs to the balance sheet of the

departments. Additional responsibilities are setber city government organizations:

Activities Responsible organization

Building renovation Dept. of municipal property

Street lighting renovation Dept. of communal segsic

Public transportation Dept. of communal services
Energy management system Dept. of municipal prgp€REA
User education Dept. of municipal property, TREA
Energy audit of sports facilities Dept. of munidipeoperty, TREA

Adaption of low-energy constructigrDept. of municipal property,

management system

Green procurements Dept. of municipal property; tDepf

communal services, City gov. legal services.
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Sustainable Tartu website

Dept. of municipal properDept. of

communal services

ESCO Dept. of municipal property; Dept. |of
communal services, City gov. legal services
SmarteEnCity Dept. of communal services
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LISA 1. List of public buildings

Aadress Asutus/ Kasutus Netopind | Soojus, | elekter, Soojus, | Elekter,
MWh MWh MWh MWh
2010 2010 2014 2014

A.H.Tammsaare | Tartu Tahtvere 2556 682 44 656 58

10 Lasteaed

Aardla 138 Tartu Lasteaed Hellik 3555,8 565 49 508 59

Aianduse 4 Tartu Variku kool 7395,9 886 142 749 147

Akadeemia 2 Tartu Kesklinna 1432,5 321 49 191 28
Lastekeskus

Aleksandri 10 Tartu Lasteaed Sass 941,8 229 41 176 56

Anne 63 Tartu Hansa Kool 7446,5 837 148 704 182

Anne 65 Tartu Descartes'i 7706,8 873 181 718 214
Lutseum

Anne 67 Tartu Lasteaed Kroll 2769,2 397 42 333 40

Anne 69 Tartu Lasteaed Poku 2753,9 475 36 365 36

Anne 9 Tartu Lasteaed Annike 2087,2 497 53 278 54

Annemdisa 1 Elamu 240,9 0 0 0 353

Annemdisa 4 Elamu 446,7 0 0 0 8

Ida 8 Tartu Lasteaed Lotte 1863,6 320 77 282 77

lImatsalu 24A Tartu Lasteaed 1072,3 204 44 181 39
Meelespea

J. Tonissoni 3 Miina Harma 5200,7 842 233 716 270
Gilmnaasium

Jaamadisa 22 Tartu Maarja kool 1540,1 0 0 0 0

(koos 2009 valminud
juurdeehitusega)

Jaani 7 Haldushoone 376 66 22 55 22
Kalda tee 40 Elamu 1928,4 322 47 326 48
Kalevi 52A Tartu Lasteaed Helika 999,9 219 22 146 24
Kastani 139 Elamu 153,5 0 0 0 127
Kaunase pst 22 | Paevakeskus Kalda, 2730,2 198 122 174 176

Tartu LA Sipsik

Kaunase pst 23 | Tartu Il Muusikakool, 3468,4 463 92 372 78
Tartu Linna
Keskraamatukogu
filiaal, SAO
piirkonnakeskus

Kaunase pst 67 | Tartu Lasteaed Triinu 2599,7 584 67 588 93
ja Taavi
Kaunase pst 68 | Tartu Annelinna 7753,1 893 142 699 197

GlUmnaasium
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Kaunase pst 69 | Tartu Lasteaed Kelluke 2565,1 685 31 475 37
Kaunase pst 70 | Tartu Kristjan Jaak 7389,8 1092 228 711 329
Petersoni
Glmnaasium
Kaunase pst 71 | Tartu Kivilinna Kool 7214,9 991 228 603 216
Kesk 6 Tartu Lasteaed 750 200 20 151 18
Karoliine
Kivi 44 Tartu Lasteaed Kivike 21125 483 34 305 35
Kompanii 3/5 Tartu Oskar Lutsu 4498,6 549 273 469 234
nimeline
Linnaraamatukogu
Kopli 1 Tartu 26387,3 3171 1804 2 656 1827
Kutsehariduskeskuse
koolihoone ja
Uhiselamu
Kroonuaia 7 Tartu Kesklinna Kool 4589,2 565 115 553 136
Kummeli 5 Tartu Klaabu Lasteaed 2040,8 254 89 209 91
Kadni 3; Kidni LV osakonnad 2121,3 304 125 263 116
5
L.Puusepa 10 Tartu Maarjamdisa 2695,6 566 49 504 72
Lasteaed
Liiva 32 Tartu Hooldekodu 4377,4 1269 647 1187 594
Lille 9 Lille Maja 1009 157 25 133 22
Lina 2 Tartu Karlova 4557,1 682 154 503 128
GlUmnaasium
Lubja 14 Tartu Lasteaed Sirel 457 85 12 71 11
Lubja 7 Varjupaik ja eluruumid 1882,6 359 133 410 144
Lutsu 2 Tartu 896,2 195 58 150 64
Mé&nguasjamuuseumi
teatrimaja
Lutsu 4 Tartu 199,6 0 0 0 0
Méanguasjamuuseum
Lutsu 8 Tartu 705,6 190 100 142 84
Méanguasjamuuseum
Munga 12 Hugo Treffneri 5400,1 777 263 600 257
GlUmnaasium
Mdisavahe 32 Tartu Lasteaed 3441,1 442 39 366 37
MAmmik
Mdisavahe 67 Elamu 1941,5 315 4 319 5
Narva mnt 23 Tartu Linnamuuseum 1120 235 0 199 55
Nisu 2A elamu 1282,8 0 0 243 67
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Pepleri 27 Arihoone 620,4 98 9 55 8
Ploomi 1 Tartu Lasteaed 2493,9 402 64 376 67
Ploomike, erakool
Waldorfkoo
Puiestee 114a Elamu 1446,4 179 3 192 14
Puiestee 126 Maarja kool 682,5 0 60 0 93
Puiestee 126B Maarja kool 428 0 0 0 0
Puiestee 62 Tartu Kroonuaia Kool 3519,6 406 73 430 75
Puiestee 79 Elamu 1082,4 193 69 163 58
Péllu 11A Tartu 4871,7 684 262 318 262
Kutsehariduskeskus,
koolihoone
Péllu 11B Tartu 1702,7 274 113 103 113
Kutsehariduskeskus,
Oppekoda
Péllu 11C Tartu 2955,1 532 247 296 247
Kutsehariduskeskus,
Uhiselamu
P6llu 11D Tartu 97,8 0 0 0 0
Kutsehariduskeskus,
staadionihoone
Pollu 11E Tartu 345,2 0 0 39 0
Kutsehariduskeskus,
abihoone
Raatuse 88A Tartu Raatuse 8234,8 1019 151 960 147
Gimnaasium
Raekoja plats Haldushoone. 2044.8 246 0 301 127
12 Aripinnad
Raekoja plats Ajutine hoidla 137,3 16 0 31 0
12
Raekoja plats SA Tartu 1047,3 202 0 158 0
18 Kunstimuuseum
Raekoja plats Tartu Linnavalitsus, SA 1637,5 250 71 219 64
la Tartumaa Turism,
Terve Pere Apteek OU
Raekoja plats Haldushoone 2557 289 307 266 144
3/Kadni 1
Rahu 8 Ropka perearstikeskus 4942 706 128 605 130
OU, Tartu Puudega
Inimeste Koda MTU,
elamu
Ravila 43 Tartu Lasteaed 2570,4 676 35 634 56
Kannike
Riia 25 Tartu Mart Reiniku 3592,8 575 83 441 77
Kooli algklasside maja
Ropka 34 Tartu Lasteaed 3999,3 545 37 605 42

Piilupesa
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Ropka tee 25 Tartu Lasteaed 2178,6 394 46 467 50
Ristikhein

Sepa 18 Tartu Lasteaed 805 230 33 216 30
Rukkilill

Staadioni 34 Elamu 472 0 0 0 4

Staadioni 48 Tartu Linna 3046,2 727 110 378 13
pensonaride thing
"Kodukotus",
Tehnikaringlus MTU

Sdpruse pst 12 | Tartu Lasteaed 2724.9 499 64 466 69
Paasupesa

Taara pst 8 Tartu Lasteaed 927,1 132 13 125 15
Nukitsamees

Tamme pst 24A | Tartu Tamme 6081,3 858 226 606 236
GuUmnaasium

Tamme pst 43A | Tartu Lasteaed Toruke 783 224 27 91 22

Tiigi 11 Tiigi Seltsimaja 657,7 154 17 134 15

Tiigi 25 Tartu Lasteaed 525,5 116 23 99 21
Pakapikk

Tiigi 55 Tartu Laste Turvakodu 651,3 22 0 108 45

Tiigi 61 Tartu Lastekunstikool 779,4 120 0 110 24

Tahe 101 Arsis OU, Téahe 737 154 0 122 17
Noorteklubi MTU,
Muusikakoda MTU,
Handikapp MTU

Tahe 103 Tartu Forseliuse 3933,6 560 110 452 90
GUmnaasium

Uus 54 Tartu Aleksander 6862,4 713 134 661 209
Puskini Kool

Uus 56 Anne Noortekeskus 2155 421 59 355 35

Vaksali 14 SAOQ piirkonnakeskus, 343 90 12 66 15
Tartu Ndustamis- ja
Kriisikeskus MTU

Vanemuise 28 Tartu Lasteaed 1376,8 260 83 222 64
Midrimaa

Vanemuise 33 Tartu Herbert Masingu 2220 567 220 481 186
Kool

Vanemuise 35 Tartu Jaan Poska 3329 485 141 361 130
GUmnaasium

Vanemuise 48 Tartu Mart Reiniku 4872 621 117 446 108
Kool

Veeriku 41 Tartu Veeriku Kool 7252,5 796 147 730 146
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Opetaja 10 Tartu Lastessim 589,2 145 18 129 16
Mesipuu
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