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Iteration 1 - Heat Flows (kWh/m?Za)

Transmission heat loss (opaque surfaces and
M Ventilation heat losses thermal bridges)
M Transmission heat loss (windows)
M Non-useful heat gains

Specific ann. heat demand
M Internal heat gains
W Solar heat gains

Annual heat demand (Qh)
=16.5 kWh/m?2a

Treated Floor Area (TFA)
= 1292 m2? (User-defined)
Thermal envelope area
=3116 m?

Heat Loss Form Factor
=241

U-values (see designPH p.54)

U-values:

Green roof (0.079 W/m2K)
First floor (0.213 W/m2K)

Heating demand kWh/(m?Za)

Heating load W/m?

Overall specific space cooling
demand kWh/(mZa)

Cooling load W/m?2

Internal partition wall (0.233 W/m2K)
Ground floor (0.080 W/m?2K)
Retaining wall (0.082 W/m?K)

19 15 no
15 10 no
52 18 no

Form
compactness

35.0
325
30.0
275
25.0
225
20.0
17.5
15.0
125
10.0

e Ground level
e Occupancy

Iteration 2 - Heat Flows (kWh/m?Za)

Transmission heat loss (opaque surfaces and
M vVentilation heat losses thermal bridges)
M Transmission heat loss (windows)
M Non-useful heat gains

Specific ann. heat demand
M internal heat gains
M Solar heat gains

Annual heat demand (Qh)
=15.9 kWh/mZ2a

Treated Floor Area (TFA)
= 1257 m2 (User-defined)

75

- Thermal envelope area

25 = 3015 m?

0 | | Heat Loss Form Factor
Losses Gains =240

¢ Improve window specification (U-values)

2 Heatea or floor slab { partially below ground level

Basement wall height below ground level F4

U-Value wall below ground Uns

Calculation electricity / Internal heat gains

=NEL LTS Residential building

Internal heat gains
Utilisation pattern: JuA[1T]
Type of values used: T8 BN LT

Planned numbe_r of occupants

2 “User-determined

m

0.082 JOLE]

Heating demand kWh/(m?Za)

Heating load W/m?

Overall specific space cooling
demand kWh/(mZa)

Cooling load W/m?2

35.0
325
30.0
275
25.0
225
20.0
175
15.0
125
10.0

b

5.0

25

0.0

35.0
32,5
30.0
275
25.0
225
20.0
17.5
15.0
12.5
10.0

75

5.0

25

0.0

U-Value
Window

Wim’K)

Skylights & shading

Iteration 3 - Heat Flows (kWh/m?2a)

Losses

56

U-values

Gains

Transmission heat loss (opaque surfaces and

M Ventilation heat losses thermal bridges)
B Transmission heat loss (windows)
M Non-useful heat gains

Specific ann. heat demand

M internal heat gains
M Solar heat gains

Annual heat demand (Qh)
=16.5 kWh/m2a

Treated Floor Area (TFA)
= 1257 m? (User-defined)
Thermal envelope area
=3015m?2

Heat Loss Form Factor
=240

Iteration 4 - Heat Flows (kWh/m?2a)

Losses

Gains

U-Value
Window

WimK)
0.71

no

Transmission heat loss (opaque surfaces and
B Ventilation heat losses thermal bridges)
B Transmission heat loss (windows)
M Non-useful heat gains

Specific ann. heat demand
M internal heat gains
W Solar heat gains

Annual heat demand (Qh)
=123 kWh/m?2a

Treated Floor Area (TFA)
= 1257 m2 (User-defined)
Thermal envelope area
=3015m?2

Heat Loss Form Factor
=240

¢ Night ventilation
e Cooling unit

Night

hea

35.0
325
30.0
275
25.0
225
20.0
17.5
15.0
12.5
10.0

75

5.0

25

0.0

= dary calculation: Additional night ventil
Air change value during additional window night
Description

Reduction factor

Climata boundary conditions
Tamparature diff intariar - extarior
Wind velocity

Window group 1
Quantity
Clear width
Clear haight
Titting window {chack if appropriata)
Opening width (for tiing windaws)

Window group 2 (cross ventilation)
Quantity
Clear width
Clear haight
Titing window (check if appropriata)
Opening width (for titing windows)

Differance in height to window 1

Rasult: Night ventilation values {h)

n for cooling 3 suply air cooling

Iteration 4 - Heat Flows (kWh/m?2a)

35

Transmission heat loss (opaque surfaces and
M Ventilation heat losses thermal bridges)
M Transmission heat loss (windows)

M Non-useful heat gains . .
Spacifio ann, heat demand g Standard Passivhaus window
M internal heat gains (Sky“ght)

B Solar heat gains

Annual heat demand (Qh)
= 7.0 kWh/m?a Green roof
Treated Floor Area (TFA)
= 38.4 m2 (User-defined)
Thermal envelope area
=110 m2

| . Heat Loss Form Factor
Losses Gains - 287

PASSIVHAUS

Student Competition

Treated floor area - First floor
with corridors at 60%

Treated floor area - Ground floor
in partnership with
External wall (ground) P P
Concrete retaining wall with EPS
insulation

Partition wall to neighbour
Timber frame with
woodfibre wool insulation

TARMAC

A CRH COMPANY

Floor slab
Terracotta tiles on
concrete with EPS
insulation

Katie de Silva

Shading
objects

Piazza Fluente

Oxford Brookes
University

Overhang shading

Context buildings (grey) used
as horizon shading objects
in designPH, in addition
to the shading objects
which are part of
Piazza Fluente
(white).

Simplified trees for
shading

Design & development:

For the initial designPH analysis (iterations 1-4),
Add louvres in designPH 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
e - 1B unit (iterations 4-7). At this stage climate data was
On/Off moda (chack as appropriate) I = - AR updated for Milan. This unit has been chosen for
max. cooling capacity (sansibla + (atant) S will ) ‘ testing as it includes serviced spaces (kitchen &
Temperaiure reducton dv ’ \ bathroom), a skylight, east-facing glazing (which
is challenging to shade) and both ambient and
ground-facing (earth-sheltered) external walls.

Seasonal energy efficiancy ratio

Heating demand kWh/(m?Za) 11 15 yes Heating demand kWh/(m?a)

Heating load W/m? 12 10 - Heating load W/m?

Overall specific space cooling
demand kWh/(mZa)

Overall specific space cooling

vz S o demand kWh/(m?a)

Cooling load W/m?2 Cooling load W/m?



