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A Building envelope structures
A High energy loss: U° 0 . 7 1 W/(méK)
A A lot serious thermal bridges
A Degradation of facades (corrosion, frost resistance)

A Service systems
A Natural ventilation: inadequate airflow, draft
A Heating systems: no thermostats, unbalance
A District heating: high heat loss

A The designed service life Is over.
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Deep energy renovation with
prefabricated wooden elements: a pilot



Situation before renovation

A Built 1986
A 5 storey, 80 apartments
A Concrete large panel building (series 121)

A Primary energy use
before renovation ~300 kWh/(m?4a)

A Mould on thermal bridges
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A Typical renovation
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Scenarios

Status gou, no changes
Concentrating only on indoor climate

Deep energy renovation with
orefab.wooden elements
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a new building
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Deep energy renovation to nZEB

Pilot building: TUT dormitory

A Nearly Zero Energy Building
A Energy need:

~

A energy need for heating
and ventilation: 18 kKWh/(m? a) .. =
A domestic hot water: 30 kWh/(m? a) et 5

A appliances, lighting, . —
ventilators, pumps: 30 kWh/(m?2 a) W@» B

Onsite energy production RES: :
A Solar collectors and sewerage heat T,
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recovery for DHW: 8 kWh/(m? a) ==
A PV panels for electricity: 2 kWh/(m? a)

A Designed primary energy use:
95 kWh/(m? a)



Deep energy renovation to nZEB

A Pilot building: TUT dormitory
A Nearly Zero Energy Building

A Wooden elements for additional
Insulation:

Facade Lo {ERRERE
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A Windows U 0.85 W/(m?K)
A Roof U 0.10 W/(m?K)

A Effective service systems:

A Mech. supply and exhaust
ventilation with heat recovery

A New two-pipe heating system with /==
radiators and thermostats f
A PV panels, solar collectors

A Sewerage heat recovery




Design and development
prefabricated insulation elements
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A 10 scan stations; /7 reference points

A Average resolution T 8300p/m?
A Duration: 1-2 days
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Facade

A Dimensions of elements ~9.3 x 2.7m
A 2-3 windows were preinstalled in factory
A Installation of elements: ideally 15...20 minutes




TIMBER FRAME HOUSES

Live In Youtube
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Local onsite opening to fix roof modules
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Joint between modular elements

is filled with expansive PUR foam

to minimize convection

1. 2xSBS roof membrane 8mm
2. Waterproof plywood boards 20mm
3. Ventilated aircap 95mm

4. Water vapour permeable roof membrane S20.02m

5. Timber frame 45x145mm cc.600mm /
mineral wool (A1; A5=0.035 W/(mK)) 145mm

6. Timber frame 45x185mm cc.600mm /
mineral wool (A1; A;=0.035 W/(mK)) 195mm

7. Vapour barrier: PE foil 0.2mm
8. OSB-board 12mm
9. Supporting timber frame (beams) 150mm
10. Supporting timber frame (columns) >400mm
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Flexible and compressible light mineral wool
compensates the obliquity of original wall

Airgap between rainscreen and wind barrier
to equalize air pressure, to allow the runoff of
penetrated rain and to dry out water vapor

Slat in joints of facade boards to prevent rain
penetration into the modular element

/ Joint between modular elements is filled with
. expansive PUR foam to minimize convection

Expansive PUR foam to minimize convection
between original wall and modular element

Joints between original concrete bales are
@ filled to quarantee air and vapour tightness
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