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Apartment buildings in Estonia

Âå 27 000 buildings, å 34 miljon m2

Â71% of population lives in apartments

ÂBuilt mainly during: 1950ī90

ÂLoadbearing structures:

Â brick: 37%,

Â concrete: 36%,

Â lightweight concrete: 12%,

Âwood: 8%

0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

N
e

t 
a

re
a

 o
f 

a
p

a
rt

m
e

n
t 

b
u

il
d

in
g

s
, 

m
2

(x
 1

0
6
)

Construction year

Wood

Large-block

Brick

Large-panel

0%

10%

20%

30%

40%

50%

0

5

10

15

20

25

30

35

A
p

a
rt

m
e

n
t

b
u

ild
in

g

D
e

ta
c
h

e
d

h
o

u
s
e

S
u

m
m

e
r

c
o

tt
a

g
e

R
o

w
 h

o
u

s
e

D
o

rm
it
o

ry

In
 n

o
n

-r
e

s
.

b
u

ild
in

g
s

P
e

rc
e

n
ta

g
e

N
e

t 
a

re
a

 o
f 

d
w

e
ll
in

g
s

, 
m

2

(x
1

0
6
)

Series2 Series1



4

The main problems with apartment buildings

ÂBuilding envelope structures

ÂHigh energy loss: Uº0.7ī1.0W/(m2K)

ÂA lot serious thermal bridges

ÂDegradation of facades (corrosion, frost resistance)

ÂService systems

ÂNatural ventilation: inadequate airflow, draft

ÂHeating systems: no thermostats, unbalance

ÂDistrict heating: high heat loss

ÂThe designed service life is over.
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Deep energy renovation with 

prefabricated wooden elements: a pilot
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Situation before renovation

ÂBuilt 1986

Â5 storey, 80 apartments

ÂConcrete large panel building (series 121)

ÂPrimary energy use

before renovation ~300 kWh/(m2a)

ÂMould on thermal bridges
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Scenarios

ÂStatus qou, no changes

ÂConcentrating only on indoor climate

ÂTypical renovation 

ÂDeep energy renovation with 

prefab.wooden elements

ÂDemolish current and to build 

a new building 

ÂDeep energy renovation with 

prefab.wooden elements  
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Deep energy renovation to nZEB

Pilot building: TUT dormitory

ÂNearly Zero Energy Building

Â Energy need:

Â energy need for heating

and ventilation: 18 kWh/(m2 a)

Â domestic hot water: 30 kWh/(m2 a)

Â appliances, lighting,

ventilators, pumps: 30 kWh/(m2 a)

Â Onsite energy production RES: 

Â Solar collectors and sewerage heat

recovery for DHW: 8 kWh/(m2 a)

Â PV panels for electricity: 2 kWh/(m2 a)

Â Designed primary energy use: 

95 kWh/(m2 a)
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Deep energy renovation to nZEB

ÂPilot building: TUT dormitory

ÂNearly Zero Energy Building

Â Energy need:

Â energy need for heating

and ventilation: 16 kWh/(m2 a)

Â domestic hot water: 30 kWh/(m2 a)

Â appliances, lighting,

ventilators, pumps: 34 kWh/(m2 a)

Â Onsite energy production RES: 

Â Solar collectors and sewerage heat

recovery for DHW: 14 kWh/(m2 a)

Â PV panels for electricity: 2 kWh/(m2 a)

Â Primary energy use: 92 kWh/(m2 a)

ÂWooden elements for additional 

insulation:

ÂFacade U 0.11 W/(m2K)

ÂWindows U 0.85 W/(m2K)

ÂRoof U 0.10 W/(m2K)

ÂEffective service systems:

ÂMech. supply and exhaust 

ventilation with heat recovery

Â New two-pipe heating system with 

radiators and thermostats 

Â PV panels, solar collectors

Â Sewerage heat recovery
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Design and development

prefabricated insulation elements 
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Laser scanning 

Â10 scan stations; 7 reference points

ÂAverage resolution ï8300p/m2

ÂDuration: 1-2 days
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Facade

Original facade Renovated facade
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Facade

ÂDimensions of elements ~9.3 x 2.7m

Â2-3 windows were preinstalled in factory

ÂInstallation of elements: ideally 15...20 minutes
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Live in Youtube
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Design solution: roof
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