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Heat

Electricity for building operation

Total

Energy consumption

41,3

-12,9

28,4

[kWh/m2 per year]

BR18 49

0,85

1,9

35

-24,5

10,6

Low energy 27

Room heating
Domestic hot water

0

0,1

0,2

0,3

0,4

0,5

0,6

0,7

0,8

0,9

1

Photovoltaics

Ja
nu

ar
y

Fe
br

ua
ry

M
ar

ch

Ap
ril

M
ay

Ju
ne Ju
ly

Au
gu

st

Se
pt

em
be

r

O
ct

ob
er

N
ov

em
be

r

D
ec

em
be

r

0

1

2

3

4

5

6

7

8

9

10

[k
W

h/
m

2 ]

Heat balance

0

1

2

3

4

5

6

7

8

9

10

[k
W

h/
m

2 ]

Monthly energy consumption

-2

-1

The roof is a warm roof construction, allowing for 
the structural 150 mm rafters to be aesthetically 
visible in the indoor space. For the insulation pur-
poses wood fibre insulation is used - placed in 
accordance with TræfiberDanmark® manufactur-
er guidelines. TFDK Intermediate insulation batts 
(with a thickness of 200 mm plus additional 160 
mm) are applied as a primary insulation and TFDK 
Pro Underroof and wind barrier plate with a thick-
ness of 35 mm is placed on the outer side of the 
roof - holding the batten system that supports So-
larTag T-ROOFTM roof tiles with solar cells.

For the external wall construction wooden stud 
frame structural system is used with compound 
studs of a width of 280 mm, fitting TFDK Flex wood 
fibre insulation in between and between internal 
batten furring. Vertical wood cladding is applied 
as an external finish, with space between to allow 
for air to flow through and decrease the chance of 
root. Energy efficient triple glazed Velfac 200 Ener-
gy windows are inserted.

The energy consumption is calculated for a row of 
three housing units containing two 60 sq. m dwell-
ings and one 80 sq. m dwelling in one level, see 
ill. 63. The building’s energy consumption reaches 
the energy frame BR18 before applying renewable 
energy with an energy demand of 35,5 kWh per sq. 
m per year (see appendix C for types-in). The low 
consumption is a result of the building design; the 
highly insulated building envelope, the low energy 
windows and their orientation and shading. When 
applying the photovoltaics the energy consumption 
reaches the energy frame Low energy with an en-
ergy demand of 10,6 kWh per sq. m per year (see 
appendix C for types-in). Even though the photo-
voltaics produce more energy, it is not shown in 
the energy frame as no more than 25 kWh per sq. 
m per year of primary energy can reduce the en-
ergy frame (Trafik, bygge- og boligstyrelse 2018).

The exterior cladding of the dwellings consist of 
slim cedar slats. The cedar is chosen as a sustain-
able choice compared to other species of timber. 
The wood is durable and contains fungicides and 
therefore does not need any further impregnation. 
When constructive wood preservation elements are 
implemented, the cladding will stay beautiful and 
healthy for many years and is therefore considered 
a sustainable choice. The wood will age with grace 
and turn gray with a glimmer of silver creating a 
lively facade. Due to wind and rain the different ori-
ented facades will age uniquely and the cladding 
will within the years become diverse and show the 
beautiful aging through time. Photovoltaics are im-
plemented on the southern faced roofs to collect 
solar energy. The northern faced roof consists of 
slades with the same expression as the photovol-
taics.

The entrance is marked with vertical cladding and a 
colored front door. The color of the door is a choice 
for the settlers to make, and will enhance the feel-
ing of belonging.
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Renewable energy and the energy frame

Materials and expression 
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Detail Eave

T-ROOF™ roof tiles with invisible solar cells 340-380 x 1160 mm

Battens 38 mm x 73 mm

Distance strips 25 mm x 50 mm

Trusses 
- with 30 degree roof pitch
- visible indoors rafter 
50x 150mmper 1000 mm

Aluminium 150 mm eave 
flashing

Wedges to support first 
batten

Fascia board 
25 mm x 225 mm
Tilting fillets
18 mm x 250 mm
and 18 mm x 125 mm

Gutter 11 (120 x 72 mm)
Gutter brackets

Hidden downpipe 
Ø75 mm

12 mm bitumen 
impregnated fibre 
board as wind 
barrier

Wall plate 38 x 100 mm

Roof anchor

Batten furring 45 x 45 mm
Finish boards

DPM barrier 0.2 mm 
polyethylene foil 

Bitumen layer extra eave security

35 mm TFDK Pro Underroof 
and wind barrier plate
TFDK Intermediate insulation 
batts (200 mm + 160 mm) 

Compound studs 280 mm
45x95 mm partial studs 
combined with 45x70 mm 
studs joined on one side 
with 12 mm plywood

Profiled boards 
25 x 110 mm 
(net cover width) 

Battens for nailing 
38x56 mm per 600 mm

Ventilation gap behind 
the battens is secured 
by the insertion of 
distance strips
12 mm bitumen 
impregnated fibre board 
as wind barrier

FLEX wood fiber 
insulation
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Gravel filter drain

1000 mm

Ø steel main
reinforcementbars

Concrete footing 
750 x 280 mm

Polystrene insulation  

-
Radon Barrier 
Membrane

Ø100 mm perforated drainage pipe

mm

Blinding layer 60 mm

Reinforcement mesh 
Ø 6 mm 
150 x 150 mm

Polystrene insulation 130
mm

10 mm rendering

Sole plate on moisture 
barrier - anchored to plinth

Light clinker LECA block 
0 x 190 x 490 mm

10 mm mortar

9.5 mm x 30 mm corrugated 
galvanized steel band
Thin batten as underlay 
for profiles

Floor boards
Moisture membrane 
with a sound absorbing
2 mm thick PE-foam

Z - profile

Batten for nailing 38 x 56 mm 
per 600 mm

Wooden cladding

Bottom compound stud
Connection battens

Casted concrete 100 

Monarflex RMB400 

2 x150 mm

6 x 14mm Y-

Support stirrups Ø8 mm every 
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External wall with compound studs, wood fiber insulation and 
internal vertical batten furring, plan view

Internal panelling 
(2x12.5 mm gypsum board)  
mounted with joints 
staggered min 150 mm

Batten furring 45 mm

Wood fiber insulation (45 
mm, 120 mm and 160 mm)

DPM 0.2 mm 
polyethylene foil

OutsideInside

Running installations

12

Wooden compound studs per 
600 mm:

• 45 x 95 mm partial 
studs, combined with

• 45 x 70 mm studs, 
joined on one side with

• 12 mm plywood. 

12 mm bitumen 
impregnated fibre board as 
wind barrier

Profiled boards 25 x (net 
cover width) 110 mm

Ring shank nails 
3.8 x 50 mm

Ventilation gap behind 
the battens is secured 
by the insertion of 
distance strips

Battens for nailing  
38 x 56 mm per 600 mm

Distance strip 25 x 45 mm
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Detail Compound stud wall

Metal flashing

Batten for nailing 38 x 56 mm 
per 600 mm

Profiled boards 25 x 110 mm
(net cover width) 

Caukling with mineral wool
Polyethylene backing Ø16
Airtight mastic sealant 7mm
Compound stud window framing

Additional support

Security net - insects protection

Distance strip 25 x 45 mm

12 mm bitumen impregnated fibre 
board as wind barrier

Wooden window
board 22 mm

Window sill

Ventilation gap 10 mm

Additional support

Caukling with mineral wool

Polyethylene backing   Ø 16
Airtight mastic sealant 7mm

VELFAC Energy 200 
triple glazed window

Compound stud window framing
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Detail Window bottom

Since all buildings are resting directly on the ground, 
having a direct contact to the soil, it was assessed 
that it is too risky to apply any form of organic insu-
lation in that area. The standard, well known poly-
styrene insulation (300 mm in total) is applied as an 
exception from the “natural materials” design cri-
teria to mitigate any possible risks of failure in the 
construction, expecting that this approach would 
appear to be more sustainable in the long run than 
experimenting with unsure alternatives. Insulation 
is resting on the Monarflex RMB400 Radon Barrier 
Membrane. For the same reason we are using con-
crete for the slab and foundation system, reaching 
for Unicon Uni-Green® more eco-friendly concrete 
that can also help us with heat storage capacity of 
the building envelope.


