1.

Shaping the design:

Initially, the design was an expansive building with a spacious open courtyard
surrounded by glazed corridors that brought light and worked as buffer spaces.
However, due to the high glazing ratio, the transmission heat loss through windows
and the annual heat demand were too high and the project would be too expensive.
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Improving the building form:

In order to improve the efficiency and reduce the glazing ratio and the cost of using so
many high-quality windows, the central courtyard was closed and became an atrium
with roof windows. Consequently, the transmission heat loss through windows was
reduced in 64% and the heat demand was decreased to 11.8kWh/m?Za.
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Designing the shading devices:
With the intent to avoid overheating during summer, fixed shading devices were
installed in the south and west facades. The overhangs were carefully designed to
deliver shading during summer months while allowing the solar radiation to reach

winter months.
Shading

the windows during
Heat balance

Heat flows (Whim'a)

wrwEsasENMEEREEE

" Losses Gains

factor

Win_051_H

Win_045_5

Win_034 5
Win_005_8
\in_018 8

Improving the building envelope:
The external envelope properties were improved in order to reduce the transmission heat loss through opaque surfaces, which reduced from
18.1 to 13.1 kWh/m?a. However, improving the thermal insulation of the walls also means that the building does not lose the internal heat
during the cooling season and probably has an overheating problem, thus, it is crucial to have the appropriate air flow for cooling through
stack effect and also making use of night-time cooling.
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Final construction properties
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Thermal envelope checks

The thermal envelope appears to be complete!

Shading device analysis
Ground floor south window
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In order to have a balanced opening configuration
that presented adequate daylight levels and did
not compromise the thermal performance, a
different arrangement was though for each facade
individually. Therefore, each one has a specific
window-wall-ratio (WWR) and windows disposition.
Accordingly, classrooms facing south have larger
openings with overhangs to protected them during
summer months and north facing classrooms have
less openings to control transmission heat loss.
Also, to improve daylight levels, there is more
glazed area on the ground floor classrooms than on
the first-floor ones.

Assemblios

' < =
v Transmission heat loss (opaque surfaces)
7 - Extemal Door 0.00 £9.00
& - Extemal Wall - Ambient 111040 012 1.00 £9.00 194,09 378
9 - Extemal Wall - Ground 0.00 62.00
10 - RoolGeing - Ambent 1611 58 ("R 100 63.00 134715 S48
11 - Flogr slab § Basement 1548 05 015 060 69,00 51842 Im
ceding
12- 63,00
13- 69.00
14 - Temperature fone X 000 63.00
18 - Partiticn Wall o 0.00 £9.00
Meighbour
42m.23 A2188.87
v Transmission heat loss (windows)
& - North Windows 109,81 05 1400 6300 Tnar
3 - East Winoaws 1350 [:R--] 1400 53 00 ez 00 0.5
4 - South Windows mwra 0.59 1400 &5.00 10958 35 448
5 - West Windows 17.20 05 100 69.00 1106.78 045
& - Honzontal 2800 R 100 &5 00 237250 053
Windows.
» Transmission heat loss (thermal bridges) ]
v Ventilation heat losses
Wentiation 00752 BE0E07 0.3 E2.00 132071 463
ystem
Infiltration 0.0452 E508.07 033 £9.00 B951.52 284
01214 18272.23
+ Solar heat gains
2 = Nofih Windows: 109 81 B3an asa 0sr wn 3059 37 12%
3 - Easl Windoras 1250 ar0 080 056 194 00 02 03ao
4 - Souh Windows. 17722 144 26 050 0.37 346 55 1131325 462
5 - West Winoows 17.20 1282 0.50 0.43 20600 765.55 (k3]
& - Horizonal Windows 35.00 2807 0.50 0.63 303,36 342132 1.40
w72 278.28 18228.50
¥ Internal heat gains
244743 280 21200 509 3405712

PASSIVHAUS

Student Competition

in partnership with

TARMAC

A CRH COMPANY
CAROLINA BLEY

TRENT BASIN PRIMARY
SCHOOL

NOTTINGHAM
UNIVERSITY

Design & development:

Passivhaus standards can be
achieved in any design, by
appropriately managing the building
envelope properties, shading devices,
openings percentage and ventilation.
Therefore, the design process began
by trying to achieve a satisfying and
efficient form factor. Than, the chosen
design was analysed with Design PH
to achieve a balanced heat losses
and gains ratio. In this way, openings
were appropriately positioned,
shading devices were carefully
designed and the external envelope
properties were adjusted to better fit
the building needs.

Finally, the project was revised
to carefully manage overheating
problems during the summer months
and thus strategies such as stack
effect ventilation and night cooling
were adopted.




