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CONCEPTUAL DESIGN
Focusing on the urban strategies for the city of Milan and specifically 
the Porta Vittoria area, then comparing these goals with the natural 
conditions of the site formed specific strategies for improving the 
quality of built environment

SCHEMATIC DESIGN
Conceptual ideas were translated into a geometries and measures 
were controlled on 3D models. The character of the project was 
expressed in terms of program, spatial hierarchy, structural design, 
circulation patterns and relationship with surroundings.

DESIGN DEVELOPEMENT
The facade was defined in a precise manner using parametric tools 
to obtain the best performance. Interior spaces were analysed and 
revised based on data obtained. 

PERFORMANCE EVALUATION
Coordination between BIM softwares, as well as architectural and 
technical solutions, simulation of construction sequence and the 
level of sustainability were evaluated to make sure that the resulting 
project meets the initial goals defined on the urban scale.
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Flat roof
created on 10.5.2023Flat roof

Thermal protection

U = 0,25 W/(m²K)

GEG 2020 Bestand*: U<0,2 W/(m²K)

excellent insufficient

Moisture proofing
No condensate

excellent insufficient

Heat protection
Temperature amplitude damping: >100
phase shift: non relevant
Thermal capacity inside: 693 kJ/m²K

excellent insufficient
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1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)

4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane

7 Foil, PE
8 gravel (30 mm)

Impact of each layer and comparison to reference values

For the following figure, the thermal resistances of the individual layers were converted in millimeters insulation. The scale
refers to an insulation of thermal conductivity 0,035 W/mK.

DDR: Glaswolle Gullfiber
Extruded polystyrene (XPS 035) Equivalent

insulation thickness
(WLS 035)

mm0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
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EnEV Bestand
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GEG 2020 Neubau

3-Liter-H
aus U=0,15

ESanMV

KfW
 Einzelmaßn.

Neubau KfW
 55

Neubau KfW
 40

Passivhaus U=0,1

Inside air : 20,0°C / 50%
Outside air: -5,0°C / 80%
Surface temperature.: 18,5°C / -4,8°C

sd-value: 180452,7 m
Thickness: 39,8 cm
Weight: 1585 kg/m²
Heat capacity: 833 kJ/m²K

Page 1*Vergleich mit dem Höchstwert gemäß GEG 2020 für erstmaligen Einbau, Ersatz oder Erneuerung von Dachflächen mit Abdichtung (Anlage 7, Zeile
5c).
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Flat roof, U=0,25 W/(m²K)

Temperature profile
Temperature profile

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)
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Temperature and dew-point temperature in the component. The dew-point indicates the temperature, at which water vapour
condensates. As long as the temperature of the component is everywhere above the dew-point temperature, no
condensation occurs. If the curves have contact, condensation occurs at the corresponding position.

Layers (from inside to outside)

# Material λ R Temperatur [°C] Weight
[W/mK] [m²K/W] min max [kg/m²]

Thermal contact resistance* 0,100 18,5 20,0
1 18 cm Steel 50,000 0,004 18,5 18,5 1.413,0
2 4 cm DDR: Glaswolle Gullfiber 0,040 1,000 12,6 18,5 0,6
3 4 cm Concrete 2,000 0,020 12,5 12,6 96,0
4 0,4 cm Vapor barrier sd=100m 0,220 0,018 12,4 12,5 1,0
5 10 cm Extruded polystyrene (XPS 035) 0,035 2,857 -4,5 12,4 3,5
6 0,4 cm BITUMAT PVC Waterproofing Membrane 0,170 0,024 -4,7 -4,5 4,2
7 0,02 cm Foil, PE 0,400 0,001 -4,7 -4,7 0,2
8 3 cm gravel 2,000 0,015 -4,8 -4,7 66,0

Thermal contact resistance* 0,040 -5,0 -4,8
39,82 cm Whole component 4,078 1.584,5

*Thermal contact resistances according to DIN 6946 for the U-value calculation. Rsi=0,25 and Rse=0,04 according to DIN
4108-3 were used for moisture proofing and temperature profile.

Surface temperature inside (min / average / max): 18,5°C 18,5°C 18,5°C
Surface temperature outside (min / average / max): -4,8°C -4,8°C -4,8°C
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Flat roof
created on 10.5.2023Flat roof

Thermal protection

U = 0,25 W/(m²K)

GEG 2020 Bestand*: U<0,2 W/(m²K)

excellent insufficient

Moisture proofing
No condensate

excellent insufficient

Heat protection
Temperature amplitude damping: >100
phase shift: non relevant
Thermal capacity inside: 693 kJ/m²K

excellent insufficient
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2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)

4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane

7 Foil, PE
8 gravel (30 mm)

Impact of each layer and comparison to reference values

For the following figure, the thermal resistances of the individual layers were converted in millimeters insulation. The scale
refers to an insulation of thermal conductivity 0,035 W/mK.
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Outside air: -5,0°C / 80%
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sd-value: 180452,7 m
Thickness: 39,8 cm
Weight: 1585 kg/m²
Heat capacity: 833 kJ/m²K

Page 1*Vergleich mit dem Höchstwert gemäß GEG 2020 für erstmaligen Einbau, Ersatz oder Erneuerung von Dachflächen mit Abdichtung (Anlage 7, Zeile
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Flat roof, U=0,25 W/(m²K)

Temperature profile
Temperature profile

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)
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Temperature and dew-point temperature in the component. The dew-point indicates the temperature, at which water vapour
condensates. As long as the temperature of the component is everywhere above the dew-point temperature, no
condensation occurs. If the curves have contact, condensation occurs at the corresponding position.

Layers (from inside to outside)

# Material λ R Temperatur [°C] Weight
[W/mK] [m²K/W] min max [kg/m²]

Thermal contact resistance* 0,100 18,5 20,0
1 18 cm Steel 50,000 0,004 18,5 18,5 1.413,0
2 4 cm DDR: Glaswolle Gullfiber 0,040 1,000 12,6 18,5 0,6
3 4 cm Concrete 2,000 0,020 12,5 12,6 96,0
4 0,4 cm Vapor barrier sd=100m 0,220 0,018 12,4 12,5 1,0
5 10 cm Extruded polystyrene (XPS 035) 0,035 2,857 -4,5 12,4 3,5
6 0,4 cm BITUMAT PVC Waterproofing Membrane 0,170 0,024 -4,7 -4,5 4,2
7 0,02 cm Foil, PE 0,400 0,001 -4,7 -4,7 0,2
8 3 cm gravel 2,000 0,015 -4,8 -4,7 66,0

Thermal contact resistance* 0,040 -5,0 -4,8
39,82 cm Whole component 4,078 1.584,5

*Thermal contact resistances according to DIN 6946 for the U-value calculation. Rsi=0,25 and Rse=0,04 according to DIN
4108-3 were used for moisture proofing and temperature profile.

Surface temperature inside (min / average / max): 18,5°C 18,5°C 18,5°C
Surface temperature outside (min / average / max): -4,8°C -4,8°C -4,8°C
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Flat roof, U=0,25 W/(m²K)

Moisture proofing
For the calculation of the amount of condensation water, the component was exposed to the following constant climate for
90 days: inside: 20°C und 50% Humidity; outside: -5°C und 80% Humidity. This climate complies with DIN 4108-3.

This component is free of condensate under the given climate conditions.

# Material sd-value Condensate Weight
[m] [kg/m²] [Gew.-%] [kg/m²]

1 18 cm Steel 180000 - 1.413,0
2 4 cm DDR: Glaswolle Gullfiber 0,04 - 0,6
3 4 cm Concrete 3,20 - 96,0
4 0,4 cm Vapor barrier sd=100m 100,00 - 1,0
5 10 cm Extruded polystyrene (XPS 035) 8,00 - 3,5
6 0,4 cm BITUMAT PVC Waterproofing Membrane 320,00 - 4,2
7 0,02 cm Foil, PE 20,00 - 0,2
8 3 cm gravel 1,50 - 66,0

39,82 cm Whole component 180.452,72 0 1.584,5

Humidity

The temperature of the inside surface is 18,5 °C leading to a relative humidity on the surface of 55%.Mould formation is not
expected under these conditions.
The following figure shows the relative humidity inside the component.

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)
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Notes: Calculation using the Ubakus 2D-FE method. Convection and the capillarity of the building materials
were not considered. The drying time may take longer under unfavorable conditions (shading, damp / cool
summers) than calculated here.
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Flat roof, U=0,25 W/(m²K)

Heat protection
The following results are properties of the tested component alone and do not make any statement about the heat protection
of the entire room:

Temperature profile

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)
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Temperature at 3pm, 11am and 7am
Temperature at 7pm, 11pm and 3am

The surface temperature during the day
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Phase shift: 12.3h

Top:Temperature profile within the component at different times. From top to bottom, brown lines: at 3 pm, 11 am and 7 am
and red lines at 7 pm , 11 pm and 3 am.
Bottom:Temperature on the outer ( red ) and inner ( blue ) surface in the course of a day. The arrows indicate the location of
the temperature maximum values . The maximum of the inner surface temperature should preferably occur during the
second half of the night.

Phase shift* non relevant Heat storage capacity (whole component): 833 kJ/m²K
Amplitude attenuation ** >100 Thermal capacity of inner layers: 693 kJ/m²K
TAV *** 0,001

* The phase shift is the time in hours after which the temperature peak of the afternoon reaches the component interior.
** The amplitude attenuation describes the attenuation of the temperature wave when passing through the component. A value of 10

means that the temperature on the outside varies 10x stronger than on the inside, e.g. outside 15-35 °C, inside 24-26 °C.
***The temperature amplitude ratio TAV is the reciprocal of the attenuation: TAV = 1 / amplitude attenuation

Note: The heat protection of a room is influenced by several factors, but essentially by the direct solar radiation through windows and the
total amount of heat storage capacity (including floor, interior walls and furniture). A single component usually has only a very small
influence on the heat protection of the room.
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Flat roof, U=0,25 W/(m²K)

Moisture proofing
For the calculation of the amount of condensation water, the component was exposed to the following constant climate for
90 days: inside: 20°C und 50% Humidity; outside: -5°C und 80% Humidity. This climate complies with DIN 4108-3.

This component is free of condensate under the given climate conditions.

# Material sd-value Condensate Weight
[m] [kg/m²] [Gew.-%] [kg/m²]

1 18 cm Steel 180000 - 1.413,0
2 4 cm DDR: Glaswolle Gullfiber 0,04 - 0,6
3 4 cm Concrete 3,20 - 96,0
4 0,4 cm Vapor barrier sd=100m 100,00 - 1,0
5 10 cm Extruded polystyrene (XPS 035) 8,00 - 3,5
6 0,4 cm BITUMAT PVC Waterproofing Membrane 320,00 - 4,2
7 0,02 cm Foil, PE 20,00 - 0,2
8 3 cm gravel 1,50 - 66,0

39,82 cm Whole component 180.452,72 0 1.584,5

Humidity

The temperature of the inside surface is 18,5 °C leading to a relative humidity on the surface of 55%.Mould formation is not
expected under these conditions.
The following figure shows the relative humidity inside the component.

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)
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Notes: Calculation using the Ubakus 2D-FE method. Convection and the capillarity of the building materials
were not considered. The drying time may take longer under unfavorable conditions (shading, damp / cool
summers) than calculated here.
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Flat roof, U=0,25 W/(m²K)

Heat protection
The following results are properties of the tested component alone and do not make any statement about the heat protection
of the entire room:

Temperature profile

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)
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Temperature at 3pm, 11am and 7am
Temperature at 7pm, 11pm and 3am

The surface temperature during the day
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Phase shift: 12.3h

Top:Temperature profile within the component at different times. From top to bottom, brown lines: at 3 pm, 11 am and 7 am
and red lines at 7 pm , 11 pm and 3 am.
Bottom:Temperature on the outer ( red ) and inner ( blue ) surface in the course of a day. The arrows indicate the location of
the temperature maximum values . The maximum of the inner surface temperature should preferably occur during the
second half of the night.

Phase shift* non relevant Heat storage capacity (whole component): 833 kJ/m²K
Amplitude attenuation ** >100 Thermal capacity of inner layers: 693 kJ/m²K
TAV *** 0,001

* The phase shift is the time in hours after which the temperature peak of the afternoon reaches the component interior.
** The amplitude attenuation describes the attenuation of the temperature wave when passing through the component. A value of 10

means that the temperature on the outside varies 10x stronger than on the inside, e.g. outside 15-35 °C, inside 24-26 °C.
***The temperature amplitude ratio TAV is the reciprocal of the attenuation: TAV = 1 / amplitude attenuation

Note: The heat protection of a room is influenced by several factors, but essentially by the direct solar radiation through windows and the
total amount of heat storage capacity (including floor, interior walls and furniture). A single component usually has only a very small
influence on the heat protection of the room.

Th
is

 d
oc

um
en

t h
as

 b
ee

n 
ge

ne
ra

te
d 

by
 th

e 
U

-v
al

ue
 c

al
cu

la
to

r o
n 

w
w

w
.u

ba
ku

s.
de

. I
f y

ou
 a

re
 h

ar
m

ed
 b

y 
th

e 
fr

ee
 u

se
 o

f t
he

se
 c

on
te

nt
s,

 th
e 

se
rv

ic
e 

pr
ov

id
er

 is
 o

nl
y 

lia
bl

e 
in

 c
as

e 
of

in
te

nt
 a

nd
 g

ro
ss

 n
eg

lig
en

ce
 o

n 
th

e 
pa

rt
 o

f t
he

 s
er

vi
ce

 p
ro

vi
de

r. 
Fo

r f
ur

th
er

 in
fo

rm
at

io
n,

 p
le

as
e 

re
fe

r t
o 

th
e 

te
rm

s 
an

d 
co

nd
iti

on
s 

at
 h

tt
ps

:/
/w

w
w

.u
ba

ku
s.

de
/a

gb

Page 4
GROUP 09 page 38PERFORMANCE EVALUATION | U-BAKUS | THERMAL PERFORMANCE7030

U-BAKUS THERMAL PERFORMANCE OF ASSEMBLIES - TYPICAL FLOOR 

All statements without guarantee

C
om

m
er

ci
al

 u
se

 o
nl

y 
w

ith
 P

lu
s-

, P
D

F-
 o

r P
ro

fi-
O

pt
io

n 
(fr

om
 2

.9
9 

€ 
/ m

on
th

 p
lu

s 
VA

T)
.

Floor
created on 10.5.2023Floor

Thermal protection

U = 0,71 W/(m²K)

Heated on both sides: No requirement*

excellent insufficient

Moisture proofing
No condensate

excellent insufficient

Heat protection
Temperature amplitude damping: 4,0
phase shift: 9,3 h
Thermal capacity inside: 57 kJ/m²K

excellent insufficient

15
12,5
30
50

180

28
9,

5

www.ubakus.de
1 2 3 4 5

6

7

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)

4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)

7 Reinforced concrete (180 mm)

Impact of each layer and comparison to reference values

For the following figure, the thermal resistances of the individual layers were converted in millimeters insulation. The scale
refers to an insulation of thermal conductivity 0,040 W/mK.

Lamination Cement screed
Plywood Reinforced concrete (1%)

DDR: Glaswolle Gullfiber Equivalent
insulation thickness

(WLS 040)

mm0 20 40 60 80 100 120 140 160 180 200 220 240

Wärm
eschutzVO 95

DIN 4108   U
=0,25

  U
=0,2

3-Liter-H
aus U=0,15

Inside air : 20,0°C / 50%
Inside air 2: 20,0°C / 50%
Surface temperature.: 20,0°C / 20,0°C

sd-value: 37,3 m
Thickness: 28,9 cm
Weight: 532 kg/m²
Heat capacity: 498 kJ/m²K

Page 1*Vergleich mit dem Höchstwert gemäß GEG 2020 für erstmaligen Einbau, Ersatz oder Erneuerung von Bauteilen zwischen beheizten Räumen (keine
Anforderung).
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Floor, U=0,71 W/(m²K)

Temperature profile
Temperature profile

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)
4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)
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Temperature and dew-point temperature in the component. The dew-point indicates the temperature, at which water vapour
condensates. As long as the temperature of the component is everywhere above the dew-point temperature, no
condensation occurs. If the curves have contact, condensation occurs at the corresponding position.

Layers (from inside to outside)

# Material λ R Temperatur [°C] Weight
[W/mK] [m²K/W] min max [kg/m²]

Thermal contact resistance* 0,170 20,0 20,0
1 1,5 cm Lamination 0,130 0,115 20,0 20,0 7,5
2 0,1 cm Polyurethan (PU) 0,250 0,004 20,0 20,0 1,2
3 1,25 cm Plywood 0,160 0,078 20,0 20,0 7,5
4 0,1 cm Polyurethan (PU) 0,250 0,004 20,0 20,0 1,2
5 3 cm DDR: Glaswolle Gullfiber 0,040 0,750 20,0 20,0 0,5
6 5 cm Cement screed 1,400 0,036 20,0 20,0 100,0
7 18 cm Reinforced concrete (1%) 2,300 0,078 20,0 20,0 414,0

Thermal contact resistance* 0,170 20,0 20,0
28,95 cm Whole component 1,406 531,9

*Thermal contact resistances according to DIN 6946 for the U-value calculation. Rsi=0,25 and Rse=0,04 according to DIN
4108-3 were used for moisture proofing and temperature profile.

Surface temperature inside (min / average / max): 20,0°C 20,0°C 20,0°C
Surface temperature outside (min / average / max): 20,0°C 20,0°C 20,0°C
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Floor
created on 10.5.2023Floor

Thermal protection

U = 0,71 W/(m²K)

Heated on both sides: No requirement*

excellent insufficient

Moisture proofing
No condensate

excellent insufficient

Heat protection
Temperature amplitude damping: 4,0
phase shift: 9,3 h
Thermal capacity inside: 57 kJ/m²K

excellent insufficient

15
12,5
30
50

180

28
9,

5

www.ubakus.de
1 2 3 4 5

6

7

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)

4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)

7 Reinforced concrete (180 mm)

Impact of each layer and comparison to reference values

For the following figure, the thermal resistances of the individual layers were converted in millimeters insulation. The scale
refers to an insulation of thermal conductivity 0,040 W/mK.

Lamination Cement screed
Plywood Reinforced concrete (1%)

DDR: Glaswolle Gullfiber Equivalent
insulation thickness

(WLS 040)

mm0 20 40 60 80 100 120 140 160 180 200 220 240

Wärm
eschutzVO 95

DIN 4108    U
=0,25

  U
=0,2

3-Liter-H
aus U=0,15

Inside air : 20,0°C / 50%
Inside air 2: 20,0°C / 50%
Surface temperature.: 20,0°C / 20,0°C

sd-value: 37,3 m
Thickness: 28,9 cm
Weight: 532 kg/m²
Heat capacity: 498 kJ/m²K

Page 1*Vergleich mit dem Höchstwert gemäß GEG 2020 für erstmaligen Einbau, Ersatz oder Erneuerung von Bauteilen zwischen beheizten Räumen (keine
Anforderung).
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Floor, U=0,71 W/(m²K)

Temperature profile
Temperature profile

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)
4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)
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Temperature and dew-point temperature in the component. The dew-point indicates the temperature, at which water vapour
condensates. As long as the temperature of the component is everywhere above the dew-point temperature, no
condensation occurs. If the curves have contact, condensation occurs at the corresponding position.

Layers (from inside to outside)

# Material λ R Temperatur [°C] Weight
[W/mK] [m²K/W] min max [kg/m²]

Thermal contact resistance* 0,170 20,0 20,0
1 1,5 cm Lamination 0,130 0,115 20,0 20,0 7,5
2 0,1 cm Polyurethan (PU) 0,250 0,004 20,0 20,0 1,2
3 1,25 cm Plywood 0,160 0,078 20,0 20,0 7,5
4 0,1 cm Polyurethan (PU) 0,250 0,004 20,0 20,0 1,2
5 3 cm DDR: Glaswolle Gullfiber 0,040 0,750 20,0 20,0 0,5
6 5 cm Cement screed 1,400 0,036 20,0 20,0 100,0
7 18 cm Reinforced concrete (1%) 2,300 0,078 20,0 20,0 414,0

Thermal contact resistance* 0,170 20,0 20,0
28,95 cm Whole component 1,406 531,9

*Thermal contact resistances according to DIN 6946 for the U-value calculation. Rsi=0,25 and Rse=0,04 according to DIN
4108-3 were used for moisture proofing and temperature profile.

Surface temperature inside (min / average / max): 20,0°C 20,0°C 20,0°C
Surface temperature outside (min / average / max): 20,0°C 20,0°C 20,0°C
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Floor, U=0,71 W/(m²K)

Moisture proofing
For the calculation of the amount of condensation water, the component was exposed to the following constant climate for
90 days: inside: 20.01°C und 50% Humidity; outside: 20°C und 50% Humidity (Climate according to user input).

This component is free of condensate under the given climate conditions.

# Material sd-value Condensate Weight
[m] [kg/m²] [Gew.-%] [kg/m²]

1 1,5 cm Lamination 0,45 - - 7,5
2 0,1 cm Polyurethan (PU) 6,00 - 1,2
3 1,25 cm Plywood 0,63 - - 7,5
4 0,1 cm Polyurethan (PU) 6,00 - 1,2
5 3 cm DDR: Glaswolle Gullfiber 0,03 - 0,5
6 5 cm Cement screed 0,75 - 100,0
7 18 cm Reinforced concrete (1%) 23,40 - 414,0

28,95 cm Whole component 37,26 0 531,9

Humidity

The temperature of the inside surface is 20,0 °C leading to a relative humidity on the surface of 50%.Mould formation is not
expected under these conditions.
The following figure shows the relative humidity inside the component.

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)
4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)

Relative humidity (%)
saturation point1

2
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Notes: Calculation using the Ubakus 2D-FE method. Convection and the capillarity of the building materials
were not considered. The drying time may take longer under unfavorable conditions (shading, damp / cool
summers) than calculated here.
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Floor, U=0,71 W/(m²K)

Heat protection
The following results are properties of the tested component alone and do not make any statement about the heat protection
of the entire room:

Temperature profile

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)
4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)
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Temperature at 3pm, 11am and 7am
Temperature at 7pm, 11pm and 3am

The surface temperature during the day
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[time of day]

Phase shift: 9.3h

Top:Temperature profile within the component at different times. From top to bottom, brown lines: at 3 pm, 11 am and 7 am
and red lines at 7 pm , 11 pm and 3 am.
Bottom:Temperature on the outer ( red ) and inner ( blue ) surface in the course of a day. The arrows indicate the location of
the temperature maximum values . The maximum of the inner surface temperature should preferably occur during the
second half of the night.

Phase shift* 9,3 h Heat storage capacity (whole component): 498 kJ/m²K
Amplitude attenuation ** 4,0 Thermal capacity of inner layers: 57 kJ/m²K
TAV *** 0,251

* The phase shift is the time in hours after which the temperature peak of the afternoon reaches the component interior.
** The amplitude attenuation describes the attenuation of the temperature wave when passing through the component. A value of 10

means that the temperature on the outside varies 10x stronger than on the inside, e.g. outside 15-35 °C, inside 24-26 °C.
***The temperature amplitude ratio TAV is the reciprocal of the attenuation: TAV = 1 / amplitude attenuation

Note: The heat protection of a room is influenced by several factors, but essentially by the direct solar radiation through windows and the
total amount of heat storage capacity (including floor, interior walls and furniture). A single component usually has only a very small
influence on the heat protection of the room.
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Floor, U=0,71 W/(m²K)

Moisture proofing
For the calculation of the amount of condensation water, the component was exposed to the following constant climate for
90 days: inside: 20.01°C und 50% Humidity; outside: 20°C und 50% Humidity (Climate according to user input).

This component is free of condensate under the given climate conditions.

# Material sd-value Condensate Weight
[m] [kg/m²] [Gew.-%] [kg/m²]

1 1,5 cm Lamination 0,45 - - 7,5
2 0,1 cm Polyurethan (PU) 6,00 - 1,2
3 1,25 cm Plywood 0,63 - - 7,5
4 0,1 cm Polyurethan (PU) 6,00 - 1,2
5 3 cm DDR: Glaswolle Gullfiber 0,03 - 0,5
6 5 cm Cement screed 0,75 - 100,0
7 18 cm Reinforced concrete (1%) 23,40 - 414,0

28,95 cm Whole component 37,26 0 531,9

Humidity

The temperature of the inside surface is 20,0 °C leading to a relative humidity on the surface of 50%.Mould formation is not
expected under these conditions.
The following figure shows the relative humidity inside the component.
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2 Polyurethan
3 Plywood (12,5 mm)
4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)
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Notes: Calculation using the Ubakus 2D-FE method. Convection and the capillarity of the building materials
were not considered. The drying time may take longer under unfavorable conditions (shading, damp / cool
summers) than calculated here.
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Floor, U=0,71 W/(m²K)

Heat protection
The following results are properties of the tested component alone and do not make any statement about the heat protection
of the entire room:

Temperature profile

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)
4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)
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Temperature at 3pm, 11am and 7am
Temperature at 7pm, 11pm and 3am

The surface temperature during the day
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Phase shift: 9.3h

Top:Temperature profile within the component at different times. From top to bottom, brown lines: at 3 pm, 11 am and 7 am
and red lines at 7 pm , 11 pm and 3 am.
Bottom:Temperature on the outer ( red ) and inner ( blue ) surface in the course of a day. The arrows indicate the location of
the temperature maximum values . The maximum of the inner surface temperature should preferably occur during the
second half of the night.

Phase shift* 9,3 h Heat storage capacity (whole component): 498 kJ/m²K
Amplitude attenuation ** 4,0 Thermal capacity of inner layers: 57 kJ/m²K
TAV *** 0,251

* The phase shift is the time in hours after which the temperature peak of the afternoon reaches the component interior.
** The amplitude attenuation describes the attenuation of the temperature wave when passing through the component. A value of 10

means that the temperature on the outside varies 10x stronger than on the inside, e.g. outside 15-35 °C, inside 24-26 °C.
***The temperature amplitude ratio TAV is the reciprocal of the attenuation: TAV = 1 / amplitude attenuation

Note: The heat protection of a room is influenced by several factors, but essentially by the direct solar radiation through windows and the
total amount of heat storage capacity (including floor, interior walls and furniture). A single component usually has only a very small
influence on the heat protection of the room.
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ARCHITECTURAL DESIGN STUDIO FOR COMPLEX CONSTRUCTIONS II
PROFESSORS: M.G. FOLLI, C, PECORA, M. IMPERADORI, I. PAGLIANO, G. DOTELLI

GROUP 09: SUDE RENCBER 993994, NIKOLA KRSMANOVIC 996588, ALTYNAY YERMUKHANOVA 990400

SUSTAINABILITY STRATEGY
GROUP 09

TABLE

16
POLITECNICO DI MILANO
SCHOOL OF AUIC A.Y. 2022/2023
MASTER’S DEGREE IN BUILDING ARCIHTECTURE 

LONGITUDINAL SECTION | BIM STRATEGY

MATERIAL PALETTE | NORTH-EAST CORNERMATERIAL PALETTE | EAST FACADE AXONOMETRY

SITE ANALYSIS | LADYBUG SOLAR RADIATION STUDY

4220     SUSTAINABILITY ANALYSIS

    The Ac�ve House Radar

1. Version 1 & 2 /first step/ Graphic Comparison2. Version 2 /second step/
2

Scores Scores

4220     SUSTAINABILITY ANALYSIS

    The Ac�ve House Radar

1. Version 1 & 2 /first step/ Graphic Comparison2. Version 2 /second step/
2

Scores Scores

ACTIVEHOUSE RADAR BIM WORKFLOW

GROUP 09 page 49BIM COMPARISON | FINAL SUMMARY

GROUP 09 page 3BIM WORKFLOW

LOD 100

LOD 200

LOD 300

LOD 400

CONCEPTUAL DESIGN
Focusing on the urban strategies for the city of Milan and specifically 
the Porta Vittoria area, then comparing these goals with the natural 
conditions of the site formed specific strategies for improving the 
quality of built environment

SCHEMATIC DESIGN
Conceptual ideas were translated into a geometries and measures 
were controlled on 3D models. The character of the project was 
expressed in terms of program, spatial hierarchy, structural design, 
circulation patterns and relationship with surroundings.

DESIGN DEVELOPEMENT
The facade was defined in a precise manner using parametric tools 
to obtain the best performance. Interior spaces were analysed and 
revised based on data obtained. 

PERFORMANCE EVALUATION
Coordination between BIM softwares, as well as architectural and 
technical solutions, simulation of construction sequence and the 
level of sustainability were evaluated to make sure that the resulting 
project meets the initial goals defined on the urban scale.

INTERCONNECTION WEB BETWEEN THE SOFTWARES

SYNCHRO 4D | CONSTRUCTION SITE SIMULATION

GROUP 09 page 477040

SYNCHRO - CONSTRUCTION SIMULATION - STRUCTURE

FOUNDATION 3. 7. 2023.

GROUND FLOOR 5. 9. 2023.

RETAINING WALLS 27. 7. 2023.

COLUMNS FIRST FLOOR 15. 11. 2023.

BIM MANAGEMENT | SYNCHRO | CONSTRUCTION SITE SIMULATION GROUP 09 page 487040

SYNCHRO - CONSTRUCTION SIMULATION - STRUCTURE

BEAMS SECOND FLOOR 11. 1. 2024.

TRUSSES FIFTH FLOOR 19. 6. 2024. 

CORE FORTH FLOOR 24. 3. 2024.

END OF CONSTRUCTION OF STRUCTURE 23. 11. 2024.

BIM MANAGEMENT | SYNCHRO | CONSTRUCTION SITE SIMULATION

THERMAL PERFORMANCE | ROOF

GROUP 09 page 36PERFORMANCE EVALUATION | U-BAKUS | THERMAL PERFORMANCE7030

U-BAKUS THERMAL PERFORMANCE OF ASSEMBLIES - ROOF 
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Flat roof
created on 10.5.2023Flat roof

Thermal protection

U = 0,25 W/(m²K)

GEG 2020 Bestand*: U<0,2 W/(m²K)

excellent insufficient

Moisture proofing
No condensate

excellent insufficient

Heat protection
Temperature amplitude damping: >100
phase shift: non relevant
Thermal capacity inside: 693 kJ/m²K

excellent insufficient
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1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)

4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane

7 Foil, PE
8 gravel (30 mm)

Impact of each layer and comparison to reference values

For the following figure, the thermal resistances of the individual layers were converted in millimeters insulation. The scale
refers to an insulation of thermal conductivity 0,035 W/mK.

DDR: Glaswolle Gullfiber
Extruded polystyrene (XPS 035) Equivalent

insulation thickness
(WLS 035)

mm0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

DIN 4108

Wärm
eschutzVO 95

EnEV Bestand niedrig
e Ti

   U
=0,25

EnEV14 Neubau U=0,2

EnEV Bestand

GEG 2020 Bestand
EnEV16 Neubau

EWärm
eG BW

GEG 2020 Neubau

3-Liter-H
aus U=0,15

ESanMV

KfW
 Einzelmaßn.

Neubau KfW
 55

Neubau KfW
 40

Passivhaus U=0,1

Inside air : 20,0°C / 50%
Outside air: -5,0°C / 80%
Surface temperature.: 18,5°C / -4,8°C

sd-value: 180452,7 m
Thickness: 39,8 cm
Weight: 1585 kg/m²
Heat capacity: 833 kJ/m²K

Page 1*Vergleich mit dem Höchstwert gemäß GEG 2020 für erstmaligen Einbau, Ersatz oder Erneuerung von Dachflächen mit Abdichtung (Anlage 7, Zeile
5c).
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Flat roof, U=0,25 W/(m²K)

Temperature profile
Temperature profile

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)

0°C

Temperature
Dew point1 2 3 4 5 6

7
8

-8
-6
-4
-2
0
2
4
6
8

10
12
14
16
18
20

0 50 100 150 200 250 300 350 400
[mm]

Te
m

pe
ra

tu
re

 [
°C

]

OutsideInside www.ubakus.de

Temperature and dew-point temperature in the component. The dew-point indicates the temperature, at which water vapour
condensates. As long as the temperature of the component is everywhere above the dew-point temperature, no
condensation occurs. If the curves have contact, condensation occurs at the corresponding position.

Layers (from inside to outside)

# Material λ R Temperatur [°C] Weight
[W/mK] [m²K/W] min max [kg/m²]

Thermal contact resistance* 0,100 18,5 20,0
1 18 cm Steel 50,000 0,004 18,5 18,5 1.413,0
2 4 cm DDR: Glaswolle Gullfiber 0,040 1,000 12,6 18,5 0,6
3 4 cm Concrete 2,000 0,020 12,5 12,6 96,0
4 0,4 cm Vapor barrier sd=100m 0,220 0,018 12,4 12,5 1,0
5 10 cm Extruded polystyrene (XPS 035) 0,035 2,857 -4,5 12,4 3,5
6 0,4 cm BITUMAT PVC Waterproofing Membrane 0,170 0,024 -4,7 -4,5 4,2
7 0,02 cm Foil, PE 0,400 0,001 -4,7 -4,7 0,2
8 3 cm gravel 2,000 0,015 -4,8 -4,7 66,0

Thermal contact resistance* 0,040 -5,0 -4,8
39,82 cm Whole component 4,078 1.584,5

*Thermal contact resistances according to DIN 6946 for the U-value calculation. Rsi=0,25 and Rse=0,04 according to DIN
4108-3 were used for moisture proofing and temperature profile.

Surface temperature inside (min / average / max): 18,5°C 18,5°C 18,5°C
Surface temperature outside (min / average / max): -4,8°C -4,8°C -4,8°C
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Flat roof
created on 10.5.2023Flat roof

Thermal protection

U = 0,25 W/(m²K)

GEG 2020 Bestand*: U<0,2 W/(m²K)

excellent insufficient

Moisture proofing
No condensate

excellent insufficient

Heat protection
Temperature amplitude damping: >100
phase shift: non relevant
Thermal capacity inside: 693 kJ/m²K

excellent insufficient
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1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)

4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane

7 Foil, PE
8 gravel (30 mm)

Impact of each layer and comparison to reference values

For the following figure, the thermal resistances of the individual layers were converted in millimeters insulation. The scale
refers to an insulation of thermal conductivity 0,035 W/mK.

DDR: Glaswolle Gullfiber
Extruded polystyrene (XPS 035) Equivalent

insulation thickness
(WLS 035)

mm0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320

DIN 4108

Wärm
eschutzVO 95

EnEV Bestand niedrig
e Ti

   U
=0,25

EnEV14 Neubau U=0,2

EnEV Bestand

GEG 2020 Bestand
EnEV16 Neubau

EWärm
eG BW

GEG 2020 Neubau

3-Liter-H
aus U=0,15

ESanMV

KfW
 Einzelmaßn.

Neubau KfW
 55

Neubau KfW
 40

Passivhaus U=0,1

Inside air : 20,0°C / 50%
Outside air: -5,0°C / 80%
Surface temperature.: 18,5°C / -4,8°C

sd-value: 180452,7 m
Thickness: 39,8 cm
Weight: 1585 kg/m²
Heat capacity: 833 kJ/m²K

Page 1*Vergleich mit dem Höchstwert gemäß GEG 2020 für erstmaligen Einbau, Ersatz oder Erneuerung von Dachflächen mit Abdichtung (Anlage 7, Zeile
5c).
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Flat roof, U=0,25 W/(m²K)

Temperature profile
Temperature profile

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)
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Temperature and dew-point temperature in the component. The dew-point indicates the temperature, at which water vapour
condensates. As long as the temperature of the component is everywhere above the dew-point temperature, no
condensation occurs. If the curves have contact, condensation occurs at the corresponding position.

Layers (from inside to outside)

# Material λ R Temperatur [°C] Weight
[W/mK] [m²K/W] min max [kg/m²]

Thermal contact resistance* 0,100 18,5 20,0
1 18 cm Steel 50,000 0,004 18,5 18,5 1.413,0
2 4 cm DDR: Glaswolle Gullfiber 0,040 1,000 12,6 18,5 0,6
3 4 cm Concrete 2,000 0,020 12,5 12,6 96,0
4 0,4 cm Vapor barrier sd=100m 0,220 0,018 12,4 12,5 1,0
5 10 cm Extruded polystyrene (XPS 035) 0,035 2,857 -4,5 12,4 3,5
6 0,4 cm BITUMAT PVC Waterproofing Membrane 0,170 0,024 -4,7 -4,5 4,2
7 0,02 cm Foil, PE 0,400 0,001 -4,7 -4,7 0,2
8 3 cm gravel 2,000 0,015 -4,8 -4,7 66,0

Thermal contact resistance* 0,040 -5,0 -4,8
39,82 cm Whole component 4,078 1.584,5

*Thermal contact resistances according to DIN 6946 for the U-value calculation. Rsi=0,25 and Rse=0,04 according to DIN
4108-3 were used for moisture proofing and temperature profile.

Surface temperature inside (min / average / max): 18,5°C 18,5°C 18,5°C
Surface temperature outside (min / average / max): -4,8°C -4,8°C -4,8°C
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Flat roof, U=0,25 W/(m²K)

Moisture proofing
For the calculation of the amount of condensation water, the component was exposed to the following constant climate for
90 days: inside: 20°C und 50% Humidity; outside: -5°C und 80% Humidity. This climate complies with DIN 4108-3.

This component is free of condensate under the given climate conditions.

# Material sd-value Condensate Weight
[m] [kg/m²] [Gew.-%] [kg/m²]

1 18 cm Steel 180000 - 1.413,0
2 4 cm DDR: Glaswolle Gullfiber 0,04 - 0,6
3 4 cm Concrete 3,20 - 96,0
4 0,4 cm Vapor barrier sd=100m 100,00 - 1,0
5 10 cm Extruded polystyrene (XPS 035) 8,00 - 3,5
6 0,4 cm BITUMAT PVC Waterproofing Membrane 320,00 - 4,2
7 0,02 cm Foil, PE 20,00 - 0,2
8 3 cm gravel 1,50 - 66,0

39,82 cm Whole component 180.452,72 0 1.584,5

Humidity

The temperature of the inside surface is 18,5 °C leading to a relative humidity on the surface of 55%.Mould formation is not
expected under these conditions.
The following figure shows the relative humidity inside the component.

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)

0°C

Relative humidity (%)
saturation point1 2 3 4 5 6

7
8

0
10
20
30
40
50
60
70
80
90

100

0 50 100 150 200 250 300 350 400
[mm]

Re
la

tiv
e 

hu
m

id
ity

 (%
)

OutsideInside www.ubakus.de

Notes: Calculation using the Ubakus 2D-FE method. Convection and the capillarity of the building materials
were not considered. The drying time may take longer under unfavorable conditions (shading, damp / cool
summers) than calculated here.
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Flat roof, U=0,25 W/(m²K)

Heat protection
The following results are properties of the tested component alone and do not make any statement about the heat protection
of the entire room:

Temperature profile

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)
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Temperature at 3pm, 11am and 7am
Temperature at 7pm, 11pm and 3am

The surface temperature during the day
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[time of day]

Phase shift: 12.3h

Top:Temperature profile within the component at different times. From top to bottom, brown lines: at 3 pm, 11 am and 7 am
and red lines at 7 pm , 11 pm and 3 am.
Bottom:Temperature on the outer ( red ) and inner ( blue ) surface in the course of a day. The arrows indicate the location of
the temperature maximum values . The maximum of the inner surface temperature should preferably occur during the
second half of the night.

Phase shift* non relevant Heat storage capacity (whole component): 833 kJ/m²K
Amplitude attenuation ** >100 Thermal capacity of inner layers: 693 kJ/m²K
TAV *** 0,001

* The phase shift is the time in hours after which the temperature peak of the afternoon reaches the component interior.
** The amplitude attenuation describes the attenuation of the temperature wave when passing through the component. A value of 10

means that the temperature on the outside varies 10x stronger than on the inside, e.g. outside 15-35 °C, inside 24-26 °C.
***The temperature amplitude ratio TAV is the reciprocal of the attenuation: TAV = 1 / amplitude attenuation

Note: The heat protection of a room is influenced by several factors, but essentially by the direct solar radiation through windows and the
total amount of heat storage capacity (including floor, interior walls and furniture). A single component usually has only a very small
influence on the heat protection of the room.
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Flat roof, U=0,25 W/(m²K)

Moisture proofing
For the calculation of the amount of condensation water, the component was exposed to the following constant climate for
90 days: inside: 20°C und 50% Humidity; outside: -5°C und 80% Humidity. This climate complies with DIN 4108-3.

This component is free of condensate under the given climate conditions.

# Material sd-value Condensate Weight
[m] [kg/m²] [Gew.-%] [kg/m²]

1 18 cm Steel 180000 - 1.413,0
2 4 cm DDR: Glaswolle Gullfiber 0,04 - 0,6
3 4 cm Concrete 3,20 - 96,0
4 0,4 cm Vapor barrier sd=100m 100,00 - 1,0
5 10 cm Extruded polystyrene (XPS 035) 8,00 - 3,5
6 0,4 cm BITUMAT PVC Waterproofing Membrane 320,00 - 4,2
7 0,02 cm Foil, PE 20,00 - 0,2
8 3 cm gravel 1,50 - 66,0

39,82 cm Whole component 180.452,72 0 1.584,5

Humidity

The temperature of the inside surface is 18,5 °C leading to a relative humidity on the surface of 55%.Mould formation is not
expected under these conditions.
The following figure shows the relative humidity inside the component.

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)
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Notes: Calculation using the Ubakus 2D-FE method. Convection and the capillarity of the building materials
were not considered. The drying time may take longer under unfavorable conditions (shading, damp / cool
summers) than calculated here.
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Flat roof, U=0,25 W/(m²K)

Heat protection
The following results are properties of the tested component alone and do not make any statement about the heat protection
of the entire room:

Temperature profile

1 Steel (180 mm)
2 DDR: Glaswolle Gullfiber (40 mm)
3 Concrete (40 mm)
4 Vapor barrier sd=100m
5 Extruded polystyrene (100 mm)
6 BITUMAT PVC Waterproofing Membrane
7 Foil, PE
8 gravel (30 mm)
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Temperature at 3pm, 11am and 7am
Temperature at 7pm, 11pm and 3am

The surface temperature during the day
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Phase shift: 12.3h

Top:Temperature profile within the component at different times. From top to bottom, brown lines: at 3 pm, 11 am and 7 am
and red lines at 7 pm , 11 pm and 3 am.
Bottom:Temperature on the outer ( red ) and inner ( blue ) surface in the course of a day. The arrows indicate the location of
the temperature maximum values . The maximum of the inner surface temperature should preferably occur during the
second half of the night.

Phase shift* non relevant Heat storage capacity (whole component): 833 kJ/m²K
Amplitude attenuation ** >100 Thermal capacity of inner layers: 693 kJ/m²K
TAV *** 0,001

* The phase shift is the time in hours after which the temperature peak of the afternoon reaches the component interior.
** The amplitude attenuation describes the attenuation of the temperature wave when passing through the component. A value of 10

means that the temperature on the outside varies 10x stronger than on the inside, e.g. outside 15-35 °C, inside 24-26 °C.
***The temperature amplitude ratio TAV is the reciprocal of the attenuation: TAV = 1 / amplitude attenuation

Note: The heat protection of a room is influenced by several factors, but essentially by the direct solar radiation through windows and the
total amount of heat storage capacity (including floor, interior walls and furniture). A single component usually has only a very small
influence on the heat protection of the room.
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Floor
created on 10.5.2023Floor

Thermal protection

U = 0,71 W/(m²K)

Heated on both sides: No requirement*

excellent insufficient

Moisture proofing
No condensate

excellent insufficient

Heat protection
Temperature amplitude damping: 4,0
phase shift: 9,3 h
Thermal capacity inside: 57 kJ/m²K

excellent insufficient

15
12,5
30
50

180

28
9,

5

www.ubakus.de
1 2 3 4 5

6

7

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)

4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)

7 Reinforced concrete (180 mm)

Impact of each layer and comparison to reference values

For the following figure, the thermal resistances of the individual layers were converted in millimeters insulation. The scale
refers to an insulation of thermal conductivity 0,040 W/mK.

Lamination Cement screed
Plywood Reinforced concrete (1%)

DDR: Glaswolle Gullfiber Equivalent
insulation thickness

(WLS 040)

mm0 20 40 60 80 100 120 140 160 180 200 220 240

Wärm
eschutzVO 95

DIN 4108   U
=0,25

  U
=0,2

3-Liter-H
aus U=0,15

Inside air : 20,0°C / 50%
Inside air 2: 20,0°C / 50%
Surface temperature.: 20,0°C / 20,0°C

sd-value: 37,3 m
Thickness: 28,9 cm
Weight: 532 kg/m²
Heat capacity: 498 kJ/m²K

Page 1*Vergleich mit dem Höchstwert gemäß GEG 2020 für erstmaligen Einbau, Ersatz oder Erneuerung von Bauteilen zwischen beheizten Räumen (keine
Anforderung).

All statements without guarantee
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Floor, U=0,71 W/(m²K)

Temperature profile
Temperature profile

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)
4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)
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Temperature and dew-point temperature in the component. The dew-point indicates the temperature, at which water vapour
condensates. As long as the temperature of the component is everywhere above the dew-point temperature, no
condensation occurs. If the curves have contact, condensation occurs at the corresponding position.

Layers (from inside to outside)

# Material λ R Temperatur [°C] Weight
[W/mK] [m²K/W] min max [kg/m²]

Thermal contact resistance* 0,170 20,0 20,0
1 1,5 cm Lamination 0,130 0,115 20,0 20,0 7,5
2 0,1 cm Polyurethan (PU) 0,250 0,004 20,0 20,0 1,2
3 1,25 cm Plywood 0,160 0,078 20,0 20,0 7,5
4 0,1 cm Polyurethan (PU) 0,250 0,004 20,0 20,0 1,2
5 3 cm DDR: Glaswolle Gullfiber 0,040 0,750 20,0 20,0 0,5
6 5 cm Cement screed 1,400 0,036 20,0 20,0 100,0
7 18 cm Reinforced concrete (1%) 2,300 0,078 20,0 20,0 414,0

Thermal contact resistance* 0,170 20,0 20,0
28,95 cm Whole component 1,406 531,9

*Thermal contact resistances according to DIN 6946 for the U-value calculation. Rsi=0,25 and Rse=0,04 according to DIN
4108-3 were used for moisture proofing and temperature profile.

Surface temperature inside (min / average / max): 20,0°C 20,0°C 20,0°C
Surface temperature outside (min / average / max): 20,0°C 20,0°C 20,0°C
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Floor
created on 10.5.2023Floor

Thermal protection

U = 0,71 W/(m²K)

Heated on both sides: No requirement*

excellent insufficient

Moisture proofing
No condensate

excellent insufficient

Heat protection
Temperature amplitude damping: 4,0
phase shift: 9,3 h
Thermal capacity inside: 57 kJ/m²K

excellent insufficient

15
12,5
30
50

180

28
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www.ubakus.de
1 2 3 4 5

6

7

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)

4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)

7 Reinforced concrete (180 mm)

Impact of each layer and comparison to reference values

For the following figure, the thermal resistances of the individual layers were converted in millimeters insulation. The scale
refers to an insulation of thermal conductivity 0,040 W/mK.

Lamination Cement screed
Plywood Reinforced concrete (1%)

DDR: Glaswolle Gullfiber Equivalent
insulation thickness

(WLS 040)

mm0 20 40 60 80 100 120 140 160 180 200 220 240

Wärm
eschutzVO 95

DIN 4108    U
=0,25

  U
=0,2

3-Liter-H
aus U=0,15

Inside air : 20,0°C / 50%
Inside air 2: 20,0°C / 50%
Surface temperature.: 20,0°C / 20,0°C

sd-value: 37,3 m
Thickness: 28,9 cm
Weight: 532 kg/m²
Heat capacity: 498 kJ/m²K

Page 1*Vergleich mit dem Höchstwert gemäß GEG 2020 für erstmaligen Einbau, Ersatz oder Erneuerung von Bauteilen zwischen beheizten Räumen (keine
Anforderung).
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Floor, U=0,71 W/(m²K)

Temperature profile
Temperature profile

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)
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5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)
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Temperature and dew-point temperature in the component. The dew-point indicates the temperature, at which water vapour
condensates. As long as the temperature of the component is everywhere above the dew-point temperature, no
condensation occurs. If the curves have contact, condensation occurs at the corresponding position.

Layers (from inside to outside)

# Material λ R Temperatur [°C] Weight
[W/mK] [m²K/W] min max [kg/m²]

Thermal contact resistance* 0,170 20,0 20,0
1 1,5 cm Lamination 0,130 0,115 20,0 20,0 7,5
2 0,1 cm Polyurethan (PU) 0,250 0,004 20,0 20,0 1,2
3 1,25 cm Plywood 0,160 0,078 20,0 20,0 7,5
4 0,1 cm Polyurethan (PU) 0,250 0,004 20,0 20,0 1,2
5 3 cm DDR: Glaswolle Gullfiber 0,040 0,750 20,0 20,0 0,5
6 5 cm Cement screed 1,400 0,036 20,0 20,0 100,0
7 18 cm Reinforced concrete (1%) 2,300 0,078 20,0 20,0 414,0

Thermal contact resistance* 0,170 20,0 20,0
28,95 cm Whole component 1,406 531,9

*Thermal contact resistances according to DIN 6946 for the U-value calculation. Rsi=0,25 and Rse=0,04 according to DIN
4108-3 were used for moisture proofing and temperature profile.

Surface temperature inside (min / average / max): 20,0°C 20,0°C 20,0°C
Surface temperature outside (min / average / max): 20,0°C 20,0°C 20,0°C
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Floor, U=0,71 W/(m²K)

Moisture proofing
For the calculation of the amount of condensation water, the component was exposed to the following constant climate for
90 days: inside: 20.01°C und 50% Humidity; outside: 20°C und 50% Humidity (Climate according to user input).

This component is free of condensate under the given climate conditions.

# Material sd-value Condensate Weight
[m] [kg/m²] [Gew.-%] [kg/m²]

1 1,5 cm Lamination 0,45 - - 7,5
2 0,1 cm Polyurethan (PU) 6,00 - 1,2
3 1,25 cm Plywood 0,63 - - 7,5
4 0,1 cm Polyurethan (PU) 6,00 - 1,2
5 3 cm DDR: Glaswolle Gullfiber 0,03 - 0,5
6 5 cm Cement screed 0,75 - 100,0
7 18 cm Reinforced concrete (1%) 23,40 - 414,0

28,95 cm Whole component 37,26 0 531,9

Humidity

The temperature of the inside surface is 20,0 °C leading to a relative humidity on the surface of 50%.Mould formation is not
expected under these conditions.
The following figure shows the relative humidity inside the component.

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)
4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)
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Notes: Calculation using the Ubakus 2D-FE method. Convection and the capillarity of the building materials
were not considered. The drying time may take longer under unfavorable conditions (shading, damp / cool
summers) than calculated here.
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Floor, U=0,71 W/(m²K)

Heat protection
The following results are properties of the tested component alone and do not make any statement about the heat protection
of the entire room:

Temperature profile

1 Lamination (15 mm)
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3 Plywood (12,5 mm)
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5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)
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Temperature at 3pm, 11am and 7am
Temperature at 7pm, 11pm and 3am

The surface temperature during the day
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Phase shift: 9.3h

Top:Temperature profile within the component at different times. From top to bottom, brown lines: at 3 pm, 11 am and 7 am
and red lines at 7 pm , 11 pm and 3 am.
Bottom:Temperature on the outer ( red ) and inner ( blue ) surface in the course of a day. The arrows indicate the location of
the temperature maximum values . The maximum of the inner surface temperature should preferably occur during the
second half of the night.

Phase shift* 9,3 h Heat storage capacity (whole component): 498 kJ/m²K
Amplitude attenuation ** 4,0 Thermal capacity of inner layers: 57 kJ/m²K
TAV *** 0,251

* The phase shift is the time in hours after which the temperature peak of the afternoon reaches the component interior.
** The amplitude attenuation describes the attenuation of the temperature wave when passing through the component. A value of 10

means that the temperature on the outside varies 10x stronger than on the inside, e.g. outside 15-35 °C, inside 24-26 °C.
***The temperature amplitude ratio TAV is the reciprocal of the attenuation: TAV = 1 / amplitude attenuation

Note: The heat protection of a room is influenced by several factors, but essentially by the direct solar radiation through windows and the
total amount of heat storage capacity (including floor, interior walls and furniture). A single component usually has only a very small
influence on the heat protection of the room.
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Floor, U=0,71 W/(m²K)

Moisture proofing
For the calculation of the amount of condensation water, the component was exposed to the following constant climate for
90 days: inside: 20.01°C und 50% Humidity; outside: 20°C und 50% Humidity (Climate according to user input).

This component is free of condensate under the given climate conditions.

# Material sd-value Condensate Weight
[m] [kg/m²] [Gew.-%] [kg/m²]

1 1,5 cm Lamination 0,45 - - 7,5
2 0,1 cm Polyurethan (PU) 6,00 - 1,2
3 1,25 cm Plywood 0,63 - - 7,5
4 0,1 cm Polyurethan (PU) 6,00 - 1,2
5 3 cm DDR: Glaswolle Gullfiber 0,03 - 0,5
6 5 cm Cement screed 0,75 - 100,0
7 18 cm Reinforced concrete (1%) 23,40 - 414,0

28,95 cm Whole component 37,26 0 531,9

Humidity

The temperature of the inside surface is 20,0 °C leading to a relative humidity on the surface of 50%.Mould formation is not
expected under these conditions.
The following figure shows the relative humidity inside the component.
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Notes: Calculation using the Ubakus 2D-FE method. Convection and the capillarity of the building materials
were not considered. The drying time may take longer under unfavorable conditions (shading, damp / cool
summers) than calculated here.
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Floor, U=0,71 W/(m²K)

Heat protection
The following results are properties of the tested component alone and do not make any statement about the heat protection
of the entire room:

Temperature profile

1 Lamination (15 mm)
2 Polyurethan
3 Plywood (12,5 mm)
4 Polyurethan
5 DDR: Glaswolle Gullfiber (30 mm)
6 Cement screed (50 mm)
7 Reinforced concrete (180 mm)
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Temperature at 3pm, 11am and 7am
Temperature at 7pm, 11pm and 3am

The surface temperature during the day
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Phase shift: 9.3h

Top:Temperature profile within the component at different times. From top to bottom, brown lines: at 3 pm, 11 am and 7 am
and red lines at 7 pm , 11 pm and 3 am.
Bottom:Temperature on the outer ( red ) and inner ( blue ) surface in the course of a day. The arrows indicate the location of
the temperature maximum values . The maximum of the inner surface temperature should preferably occur during the
second half of the night.

Phase shift* 9,3 h Heat storage capacity (whole component): 498 kJ/m²K
Amplitude attenuation ** 4,0 Thermal capacity of inner layers: 57 kJ/m²K
TAV *** 0,251

* The phase shift is the time in hours after which the temperature peak of the afternoon reaches the component interior.
** The amplitude attenuation describes the attenuation of the temperature wave when passing through the component. A value of 10

means that the temperature on the outside varies 10x stronger than on the inside, e.g. outside 15-35 °C, inside 24-26 °C.
***The temperature amplitude ratio TAV is the reciprocal of the attenuation: TAV = 1 / amplitude attenuation

Note: The heat protection of a room is influenced by several factors, but essentially by the direct solar radiation through windows and the
total amount of heat storage capacity (including floor, interior walls and furniture). A single component usually has only a very small
influence on the heat protection of the room.
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ACTIVEHOUSE RADAR

SUSTAINABILITY STRATEGIES

Level range: 1 (highest) to 4 (lowest). 

It is recommended to achieve the lowest level in each criteria. 
ROOFTOP GREEN AREAS Extensive garden  reducing thermal dispersion during the win-

ter and the roof surface’s temperature during the summer.

SYSTEM CHOSEN: DAKU ITALIA EXTENSIVE PLUS

DAKU EXTENSIVE PLUS is a system that combines hydric 
efficiency with a more pleasant and refined aesthetic. 
This is obtained by using various plants species (for the 
most part local), which also enhance the ecological 
value of the rooftop. Besides, the system has an irrigation 
mechanism, allowing more delicate plants to grow. 
All the selected plants however can resist to droughts, 
are able to reproduce autonomously and do not need 
constant care.
DAKU EXTENSIVE PLUS systems comply with the UNI 
11235/2015 standards and respect their parameters of 

efficiency and sustainability.
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SYSTEM COMPONENTS 
1. DAKU SEDUM (Mixture of Sedum) and perennial grasses

2. DAKU ROOF SOIL 2 (substrate, 10 cm thick)

3. DAKU STABILFILTER SFE (Filter)

4. DAKU FSD 20 (component for drainage and water storage)

RENDERING - Panoramic Rooftop (Level 8)
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