
Design & development:
For the initial designPH analysis (iterations 1-4), 
the main building of Piazza Fluente has been 
tested as it contains all variants of the programme 
and has windows facing east, south and west, so 
will give a good indication of the performance of 
both buildings. As designPH does not include 
climate date for Milan, data for Florence (Firenze) 
has been used. A more detailed designPH & PHPP 
analysis has been done for guest 1 accommodation 
unit (iterations 4-7). At this stage climate data was 
updated for Milan. This unit has been chosen for 
testing as it includes serviced spaces (kitchen & 
bathroom), a skylight, east-facing glazing (which 
is challenging to shade) and both ambient and 
ground-facing (earth-sheltered) external walls.
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Iteration 1 Iteration 2 Iteration 3

Iteration 4

Standard 
Passivhaus  
roof

Stadard 
Passivhaus
windows

External 
walls 

Treated 
floor areas

Floor slab 
& External 
walls 
(ground)

Shading 
obejcts

Annual heat demand (Qh)
= 16.5 kWh/m²a
Treated Floor Area (TFA)
= 1292 m² (User-defined)
Thermal envelope area
= 3116 m²	
Heat Loss Form Factor
= 2.41

Annual heat demand (Qh)
= 15.9 kWh/m²a
Treated Floor Area (TFA)
= 1257 m² (User-defined)
Thermal envelope area
= 3015 m²	
Heat Loss Form Factor
= 2.40

Annual heat demand (Qh)
= 12.3 kWh/m²a
Treated Floor Area (TFA)
= 1257 m² (User-defined)
Thermal envelope area
= 3015 m²	
Heat Loss Form Factor
= 2.40

Annual heat demand (Qh)
= 16.5 kWh/m²a
Treated Floor Area (TFA)
= 1257 m² (User-defined)
Thermal envelope area
= 3015 m²	
Heat Loss Form Factor
= 2.40

Iteration 1 - Heat Flows (kWh/m²a) Iteration 2 - Heat Flows (kWh/m²a) Iteration 4 - Heat Flows (kWh/m²a)

Iteration 3 - Heat Flows (kWh/m²a)

Skylights & shading

U-values

Form 
compactness

Context buildings (grey) used 
as horizon shading objects 

in designPH, in addition 
to the shading objects 

which are part of 
Piazza Fluente 

(white).

N

Annual heat demand (Qh)
= 7.0 kWh/m²a
Treated Floor Area (TFA)
= 38.4 m² (User-defined)
Thermal envelope area
= 110 m²	
Heat Loss Form Factor
= 2.87

Iteration 4 - Heat Flows (kWh/m²a)

Standard Passivhaus window 
(skylight)

Green roof

Treated floor area - Ground floor

Treated floor area - First floor
with corridors at 60%

External wall (ground)
Concrete retaining wall with EPS 
insulation

Partition wall to neighbour
Timber frame with 

woodfibre wool insulation

Standard 
Passivhaus 

windows

Shading 
objects

Simplified trees for 
shading

Overhang shading

Non-thermal 
elements

Floor slab
Terracotta tiles on 
concrete with EPS 
insulation

External wall 
(ambient)
Concrete with EPS 
insulation

Iteration 4 (in PHPP) Iteration 5 Iteration 6
•	 Night ventilation
•	 Cooling unit

•	 Ground level
•	 Occupancy
•	 Improve window specification (U-values)

U-values (see designPH p.54) Add louvres in designPH

Iteration 7

Specific Building Demands Achieved Required Fulfilled?

Heating demand kWh/(m²a) 19 15 no

Heating load W/m² 15 10 no

Overall specific space cooling 
demand kWh/(m²a)

52 18 no

Cooling load W/m² 14 10 no

Specific Building Demands Achieved Required Fulfilled?

Heating demand kWh/(m²a) 19 15 no

Heating load W/m² 15 10 no

Overall specific space cooling 
demand kWh/(m²a)

52 18 no

Cooling load W/m² 14 10 no

Specific Building Demands Achieved Required Fulfilled?

Heating demand kWh/(m²a) 13 15 yes

Heating load W/m² 13 10 -

Overall specific space cooling 
demand kWh/(m²a)

56 18 no

Cooling load W/m² 14 10 no

Specific Building Demands Achieved Required Fulfilled?

Heating demand kWh/(m²a) 13 15 yes

Heating load W/m² 13 10 -

Overall specific space cooling 
demand kWh/(m²a)

56 18 no

Cooling load W/m² 14 10 no

Specific Building Demands Achieved Required Fulfilled?

Heating demand kWh/(m²a) 13 15 yes

Heating load W/m² 13 10 -

Overall specific space cooling 
demand kWh/(m²a)

56 18 no

Cooling load W/m² 14 10 no

Specific Building Demands Achieved Required Fulfilled?

Heating demand kWh/(m²a) 13 15 yes

Heating load W/m² 13 10 -

Overall specific space cooling 
demand kWh/(m²a)

56 18 no

Cooling load W/m² 14 10 no

Specific Building Demands Achieved Required Fulfilled?

Heating demand kWh/(m²a) 11 15 yes

Heating load W/m² 12 10 -

Overall specific space cooling 
demand kWh/(m²a)

19 18 no

Cooling load W/m² 11 - -

Specific Building Demands Achieved Required Fulfilled?

Heating demand kWh/(m²a) 11 15 yes

Heating load W/m² 12 10 -

Overall specific space cooling 
demand kWh/(m²a)

19 18 no

Cooling load W/m² 11 - -

Specific Building Demands Achieved Required Fulfilled?

Heating demand kWh/(m²a) 11 15 yes

Heating load W/m² 12 10 -

Overall specific space cooling 
demand kWh/(m²a)

19 18 no

Cooling load W/m² 11 - -

Specific Building Demands Achieved Required Fulfilled?

Heating demand kWh/(m²a) 14 15 yes

Heating load W/m² 13 10 -

Overall specific space cooling 
demand kWh/(m²a)

16 18 yes

Cooling load W/m² 10 - -

U-values:

Green roof (0.079 W/m²K)

First floor (0.213 W/m²K)

Internal partition wall (0.233 W/m²K)

Ground floor (0.080 W/m²K)

Retaining wall (0.082 W/m²K)

Occupancy:

Ground level:

Night ventilation:

Night ventilation carries accumulated 
heat out of the building when outdoor 
ambient temperatures are lower than indoor 
temperature (see diagram opposite).

Cooling unit:

Iteration 4 (accommodation unit)

Improve window 
specification (U-values):

in partnership with


