DOUBLE-WINDOWS FOR: I |

preheating incoming air |‘ ~ SOLAR THERMAL COLLECTOR

weather protection of the shading device in the cavity
mini-greenhouse for seasonal growing of plants

CAR PARKING LOT AND CHARGING STATION GARAGE WORKSHOP /S

PLAYGROUND
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traffic and with a
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MULTI-FUNCTIONAL SPACE:

N
gardening AS
open-air exhibitions N N
public gatherings )
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Ve

OPEN GREEN SPACE AS SOUTH COURTYARD

ENTRY & CAR ACCESS FROM SOUTH:

access to electric car charging station
keeping the main entry area car-free ENERGY "FACTORY" FROM THE EAST:

wind turbines placed open to the main wind direction:
west-southwest

garage/ electric car charging station clad in PV allowing:
36 m? south-facing roof
+ 60 m? of south and east facades and east-faced roof

NEW ANNEX FROM THE NORTH:

buffer for primary spaces
new covered entry zone
circulation space

MAIN ENTRY FROM WEST.

visible from the road
allows acces from both north and south
connects north and south open spaces

ORIGINAL VOLUME
AND APPEARANCE

EXHIBITION

INTEGRATED + NEW
VOLUME AND APPEARANCE
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North elevation

West elevation
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10 Stone slates
30 Rafters < |

St t 30 Counter rafters/ Air gap N P
rategies 0 Coutrra =\ rocess
25 Roofing boards = NN %4
30 Rafters/ Air gap AN \;\’\_\ N
Wind barrier = NH2 <L
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Triple-glazed window NorDan NTech 0.7
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18 OSB (low S4 value) MLJ 3 Linoleum |

123 Rockwool Flexi A-plate —mi kA 6 MDF |

60 Massive wood e = 22 Parket flooring |

Hﬂ 18 OSB (high Sqvalue) 5 (N = 70 Battens / Air gap \
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10 Interior cladding 120 Reinforced concrete
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380  Foam glass insulation Flooring |
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S . |
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6 OPTIMIZED SOUTH GLAZING + SHADING

7 CENTRALIZED SERVICE CORE

8 CROSS VENTILATION

Linesgya Environmental Centre

Pablo Alarcd. Isabelle Davoult. Alise Plavina. AAR4616 Integrated Energy Design Project




ENERGY

First calculations: According to NS 3700 Passivhus, full

residential use:

The final energy demand is 40094, 64 kWh/a, i.e. 84, 82

kWh/m?a

Second assumption: occupancy factor according to the “user's

Energy calculations

Orland, Morway

i
1600000 ~
1200000 4

E00000 -:::
400000 -:::

o 4

400000 4

200000 4

1200000 4

1600000 4

2000000

MOMTHLY HEATINGAZOOLING LOADS - Al Yisible Thermal Zones

Jan Feb hiar

Apr Jun Jul Fug Sep
schedule” file: 44% of occupancy in the non residential part g g
Coefficient Of Performance used: Net energy demand
Details of the calculations
Heat pump: 2, 34 kWh/(m?a) | residential | kWh/(m2a) | cultural kWh/a
Solar panels: 8, 55 Heating 15 105,4 13,5 367,3 6539,55
DHW 29,8 105,4 13,112 367,3 7956,9576
o Lighting 8 105,4 3,52 367,3 2136,096
The new energy building is then 26265, 52 kWh/a; 55, 56 P T 175 1054 77 2673 267271
kWh/m?a. TOTAL: | 21305,3136

Heating: 6539 KWh/a
DHW: 7956 KWh/a

Net energy demand 16,3 KWhm2/a

Fapment Lighting: 2136 KWh/a
‘ . Equipment: 4672 KWh/a
" 1 Use of heat pump: 4494 KWh/a
MeChanlcaI SyStem d Iagram Lighting Use of solar panels: 465 KWh/a

10% .

Solar collectors

******** Energy production Wind: 9438 KWh/a
Solar panels PV: 7635 KWh/a
Double window Heat pump: 10518 KWh/a

Solar:4285 KWh/a

-Preheating of air

16% I

Heat pump
39%

Air intake ¢

Hot liquid
= Cold liquid
= \/apour. Refrigerant
= Liquid. Refrigerant

Daylight analysis

Hot domestic water Ground heat exchanger

-Preheated air in winter
-Precooled air in summer

10.0+

Double windows in south facade

Connection to heat
recovery unit

\ %)

~

Summer
Sun altitude 52°

Interior shading
| protected from

Ventilation Preheating of weather impact
In incoming air
summer (2)
| | n | | ]

B ©
o o

Space for
seasonal
gardening

Winter

(3) Sun altitude 5°

Peak temperature difference outside/ window, °C

18 0,7

16
0,6

14

0,5
12

10 0,4

0,2

01

°C 0 0 kW/m?
Ja Fe Ma Ap Ma Ju Ju Au Se Oc No De
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