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Nord-Isere, France

North Isére is an area located in the northern part of the Isére department in southeastern France.
The area has experienced a dynamic evolution influenced by industrialisation, economic oppor-

tunities and ever-changing demographics .
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a common thread between the 2 was the value of cul-

-In context to Zone A, the surrounding context of the village still main- tural heritage and a rich history in the agricultural in- T g o e .
— al tains a strong essence of medieval French architecture. This is seen dustry. S.lgnlf!cant uydustnahzatnon ocqurred In ‘the 19ﬂ.1 centu_ry, eSpe-
in the various forms of arched windows and dramatic pointed roofs iRty MADE .05 OfNYQroeiCEtnt HOWEr AN IBXAES., LIS CHRNGE
STUDENT o R —— P in the economy had an impact on the architecture of the area,
i‘:d gle e N e I I BT bringing in both traditional and industrial buildings.
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'Mairie de Chimilin
| (Pubie scheal) ‘

‘Sapeurs-Pompiers de Chimilin
r_ff""""“""" : : S |(Fre St

Vehicle Circulation
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RESIDENTIAL

RESIDENTIAL (NEW) INDUSTRIAL RETAIL

The area is not quite as pedestrian friednly as one would
hope due to the very small/limited sidewalk’s

The site is orientated to the South-facing sun of the
Northern Hemisphere, suggesting the need for common/
living spaces to also be oriented South in order to retain

ac mitnh natiirmal aht ae nnceithla

Many of the roads are quite narrow and only allow for
one-way access of vehicles...making the area more
ideal for public transport

The surrounding area consists predominantly of res-
idential buildings with the addition on retail, industrial
and community infustructure.

- /‘F\ .—;"’"
Ecole élémentaire publique
| i ——
Alphonse Belmont ,' =7
(Petrie school) |
|

Vegetation

The surrounding area is partially populated with trees
and bushes. Many residents opt to have outdoor gar-
dens in their yards and balconies.
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ZONE B: ANALYSIS - -
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o _ The surrounding area consists residential Many of the roads are wide, allowing for The areais surrounded by a narural forest to . .

The site is onentateq to the East—facmg sun buildings, Shopping centre and leaning two-way access of vehicles. Making the the north and vegetation in the surrounding . e
ARCHITECTURE of the Northern Hemisphere, suggesting the centres with the addition on retail, industrial area more ideal for public transport and area. : :

STUDENT need for commpn/living spaces to also be and community infustructure. bicycle transport I Tr—.
CONTEST oriented South in order to retain as much

natural light as possible.




Climate Analysis

ZONE A:

Cloudy, Sunny, And Precipitation Days Average Temperatures And Precipitation WIND ROSE
4558'N, 5.60°E (258 m asl).
OMoadel: EBRAST. 4558N, 5.680°F (258 m asl) 4558, 5. 602 (258 m asl).
N
- gy — " 7 = - - - >
- - W ] ..........................l.......
25 days . .
o = » -Oceanic climate with continental influences.
_— . .
20 days
e . * -Summers are generally warm and sometimes humid, ~ ?
« with average temperatures between 20°C and 28°C. .
15 days w B . .
10 50 * -Winters are cold, often dropping Dbe- :
10 dars « low freezing, with occasional snowfall. .
wswW SR . -
¢ i ox [ B S B 25 * -Rainfall is moderate and fairly evenly distributed  °
B & B W s . throughout the year, but there can be more precipita- .
* tion in autumn and spring. S
0 days 10%¢C 0 mm SW SSE
= e - s - - - . - e - - J o — fot — - - Aoy > an - . $ .' oocooooooo-ooooooooooooooo:
Pracipitation days Sunny Party cioudy @ Overcast Prociptiation Hotdsys —-CoMimights — Mean dally —— Err o <2kmih 2-5kmm 5-Wkmwm O 10-20xmh @ 20-30kmh @ 30 - 40 kmih 48 - 50 kmin RIS
The graph shows the monthly number of sunny, partly cloudy, overcast and precipitation days. Days with less than 20% cloud cover The “mean daily maximum” (solid red line) shows the maximum temperature of an average day for ev- The wind rose for Chimilin shows how many hours per year the wind blows from the indicated direc-
are considered as sunny, with 20-80% cloud cover as partly cloudy and with more than 80% as overcast. ery month for Chimilin. Likewise, “mean daily minimum” (solid blue line) shows the average minimum tion. Example SW: Wind is blowing from South-West (SW) to North-East (NE).
temperature. Hot days and cold nights (dashed red and blue lines) show the average of the hottest day
and coldest night of each month of the last 30 years.
ZONE B:
Cloudy, Sunny, And Precipitation Days Average Temperatures And Precipitation WIND ROSE
4558'N, 5.50'E 258 masl).
(Model: BRAST. 45 58'N, 5.60°E (258 m asi). 45.58'N, 5.60°8 (258 m asl).
[Model ERAST, IModal: ERAST.
N
e gl —" -= e = = .
- . e = .....Q..‘.O...OOOOOOOOO‘..O....O
e - 100 2em . -Temperate oceanic climate, similar to Chimilin but
o =i . slightly more influenced by the urban environment of
o g * nearby cities.
20C 75 mm :
15 dars w : . -Summers are warm, with temperatures usually
» between 22°C and 30°C.
10'C S0 rnan .
10 days -
wew = *  -Winters are cool to cold, with temperatures often
ae = - between 0°C and 5°C, and occasional light snow.
§ days - x| :
- - o * -Rainfall is moderate, with no true dry season, but
i o = - e rs _— . = . o = - L g - s sz ‘ ﬂ::l{ierstorms can occeur in late spring and sum-
Praciptiation days Sunmy Pariyciouty @ Overcast - - .Holdeye - Codimghls — Mesndaly — Mean daity RS <2 kmMm 2.6 kmMm & -10 km/n @ 10-20xmin @ 20-30 kmm £ 30 -40 kmM 40 - 58 ki : -
The graph shows the monthiy number of sunny, partly cloudy, overcast and precipitation days. Days with less than 20% cloud cover The “mean daily maximum” (solid red line) shows the maximum temperature of an average day for The wind rose for Villefontaine shows how many hours per year the wind blows from the indicated
are considered as sunny, with 20-80% cloud cover as partly cloudy and with more than 80% as overcast. every month for Villefontaine. Likewise, “mean daily minimum” (solid blue line) shows the average direction. Example SW: Wind is blowing from South-West (SW) to North-East (NE).
minimum temperature. Hot days and cold nights (dashed red and blue lines) show the average of the
hottest day and coldest night of each month of the last 30 years.
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Site A: Goncept Development

Acccess Volumetric Additions Landscaping

o
'

P AP G ., — . SRR\ ) S

= f 1
The addition of new staircases both within and on the edege of the site, The addition of landscaping and plantlife contributes to aesthetic and
allow for more public access and circulation social benefits whilst also improving the air quality of the site.

New volumetric additions allows building to act as a beacon for
students, locals and tourists
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Site A: Axonometric

Public garden

New private dining loft
N,V :
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Site A: Master Plan
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Site A: Elevations and Section

Design inspiration

' ELEMENTSTS 0Fr  RRENCH L
il MCHITECTUCE:

---------

.- POTNTED
FOOFS

......

o e e e S o e e e R e e e e o

A ettt G —— - . - — s

g /\._L'}r;_x)__ﬁﬁﬁl,'\r:_\ '
I - : o

e t l."A\‘v\‘_,‘L-_E. " - i 18 '\'-—_\A .. T .i [_ ,l‘ i - — | ‘ | |

4 :( ) ;§ A .'-" . ;\__;7:;" I t = = |
- !"’l"'-‘ ;‘, ._L 11l |_{\ .\ ‘\- e { | | = | —— - == - T e & _-‘..‘._'.‘:m‘-’_‘f‘f} : = stegies AR e e e S Ier] !

LT : ’ . | F , RrET T - . e (RS S R S e e R ]
it 0 e O T 1, i i I o 3 1 ‘ ‘ iR S | Re s ot e ey e !
TN g N . - — - { f 3 T3 ‘ By o £y e Ity |
v B == R | S S R e et e
e s i 1 | e v o T+ Ve S T vt 4 | |

LN

—— | | —— L _\: e el
{ TS a
’ f 'S :\‘E. | [) \
| | 43 3 A
I .. 1L L —L L[4

J ' r e f~ | \" e V.7 1.-.: \r 7

e N P e N 2

NORTH ELEVATION

sSTONE WALL
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30TY SITts  witk WAINTATIN
TR AL SLGAMUFLALANCE

SOUTH ELEVATION * S P

NEW SKYLIGHT AND ATRIUM

=, — A Sy

A portion of the existing floor and atti has been removed to allow for an atrium
space creates a warm reception due to natural lighting from the new skylight.
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Site A: Plans
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Site A: Exploded Axonometric

ventilation louvers

CLT frame glass roof

CLT frame skylight

AN
0 . : -
: ~= New extension using traditional
~ Pisewall

\\
SN

= 2 B AN
- - '\. o8 N

portion of exitiong roof tiles
and attic removed, exposing

roof trusses AT LY
eelll— — new polycarbonate greenhouse
new ablutions — 2 RN
\ \:;_’\-:.\)

new staircase added for
access to private dining loft

ARCHITECTURE

bl Plaster removed to expose and showcase

traditional construction methods
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Site A: Sustainability Loft Section

AT I

SAINT-GOBAIN

NORTH

GLASS

PLANITHERM® XN (ll) glass panels

-Light transmittance (TL): 82%
-Solar factor (g): 65%

-External reflection (RLe): 11%
-Internal reflection (RLe): 12%

-Insulation (Ug): 1.1 W/mK

A
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Winter

\
¢ *g | IMPROVED THERMAL COMFORT
N

Low-E Coating reflects heat back into the
space and prevents heat from escaping
through your windows in winter

LOWER HEATING COSTS:

By minimizing heat loss, Low-E glass
reduces the need for heating systems,
leading to lower energy bills.

< UL
r-o-
\I “ ’

N

19

e -

/ ‘5 \) Summer
\
N /

NATURAL LIGHT + VISUAL COMFORT

Panels provide a high level of natural light
transmission, allowing ample natural light into
the building, enhancing visual comfort

REDUCES HEAT GAIN

Low-E glass's coating reflects solar radiation,
preventing it from entering the home and
keeping it cooler.

T

Passive ventilation

=== ==

1

6. pantry

[ .kitchen
15. loft

SOUTH




Site A: Pise Gonstruction

Adding the traditional Pise’ wall incorperates traditional French : :
culture and construction methods into the new renovation ~ ,,, 60’(240".‘"] rafter @ 1200mm
. c/c spacing
o ) T 4
R
e Vs e _—Ridge flashing
- o _":;-,‘:-_E::-: E-..::-__ '-._‘_- ~ .,r'"
R Aluminium mullions
.
| i 200x240mm timber beam
\ — 20mm double-glazed
. . PLANITHERM(Il)® glass
New timber frame panels
structure 60x240mm CLT panel
80240mm CLT studs
—_ fixed to Pise' wall
—_ concrete lintel castin
Situ
| N B/ demolished existing wall 460mm thick traditional Pise’
N UM T N J cavity wall according to
specialist
o o &60mm ISONAT Mulfisol
rehabilitation of existing wood fibre insulation board
masonry wall :
new traditional Pise wall ‘ I
installation -
Tt "f'_.. R r o -._.".-
T T I S i LR R N ) "
M A e e S 1200x 600 reinforced

" - e R4 AT .

? y et concrete raft foundation to
new wgll from recycled engineer's specifications
demolished materials

'- ----------------------------------------------------------------------------------------------------------
| - - _
| / \\ 7 N 7/ N\ / N\
{ | | ) == ( |
: \E,' \Q/ |\- /' \@_5/ : J Isover
| - , ; : : SAINT-GOBAIN
" Thermal Water vapour diffusion Thermal phase shift (h): Fire resistance (class in acc'ordance with Ba tl Ser f S
- I Conductivity: W /m.K resistance coefficient: NF EN 13501 -1). Ingénierie structure tous matériaux
! 10 to 12 hours for a 50 cm _ SAINT-GOBAIN
I 05t01.1 5to0 11 wall A? (ﬂOﬂ'COfﬂbUShblE) G LA S S
ARCHITECTURE !
STUDENT :
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Site A: Sustainable interventions

1. Treatment of existing walls: “OPTIMA MURS” SYSTEM /™| |
WITH GR30 GLASS WOOL INSULATION -
demolished
-High-performance thermal and acoustic insulation :
new installation -Complete, dry and clean system
‘/] I\. ‘A I\‘ A RSO A A, A

eurOCOUStiC -Acoustic performance: gain of 12 to 26 dB

SAINT-GOBAIN . .
A -Thermal conductivity 0.03 W/mK
2.3/ )\1 _
Jdisover 2 <l @), A
SAINT-GOBAIN 2 '\-IO\-/' '\@) e Sy Foi
~Lo s 2. New suspended ceilings: “TONGA THERM A 80" )
'— /—- \\ = ’I \\ //
' placo -~ -Thermo-acoustic solution
SAINT-GOBAIN | = :
o 3 -Thermal resistance: 2.20 m?. K/W
ATT I \ O -
SAINT-GOBAIN . ] . ) . - -100% flat regardless of the humidity level
wlaes -IAQ: Class A+ (aw =1 :class A/ NRC = 1)
/: i- I\ \
SD'ar 4. ={_J)~! -Compatible with French thermal building regulations (RT 2012)
\: 1 \//
=Gard : | .
T AcRAN 4#71 S -Fire performance: A1
g - \ /: i. '\ \
' i 3. New glass panels PLANITHERM® XN (1) .\ (s

-Light transmittance (TL): 82%

-Solar factor (g): 65%

RAINWATER HARVESTING AND SOLAR ENERGY ,’é—\ .’é\, External reflection (RLe): 11%
T E N -Internal reflection (RLe): 12%

'- T NN T TR T TR T T e .. T A B R B T T T A e . T T T A T B TR A T e . A -- ---------- T T TN B AN B TR A T e .. -_ - -‘ '
B New solar panels to power the : oSy i -Insulation (Ug): 1.1 W/mK -
: event space and heating systems :
I \ B I
| | e :
I | i
l I — = N
: : 4. Treatment of existing glass panels: SOLARGUARD - \C')'_\, ,’ y
i | i I Ecolux™ low-emissivity thermal insulation film (i *B&2.7
i B
I Rainwater harvesting system using existing downpipes !
i B -Improved U-factor. Effective instantly and improves the insulation
[ I of your windows by up to 41%.
§ 7
-Rejects 99% of UV radiation to reduce the risk of cancer and limit
i o o i il i i - the fading of furniture and floors.
| ]
I SOLAR PANEL ANNUAL OUTPUT CALULATIONS y
|  Total System Capacity Daily Energy Output = System Capacity x Peak Sun Hours Converting kilowatt-hours to megawatt-hours: |
- 1 Annual Energy Output i
1 Number of P_a"°’33 o4 Daily Energy Output = 24 3 kW x 4 hours = 97.2 kWh/day i
j - Permcipiiy — 35 478 kWh/year + 1,000 |
ARCHITECTURE I 54x450 Annual Energy Output = Daily Energy Output x 365 days Bk e I
=24 300 W
s-';lg"DTEE“NT : =24 300/ 1000 Annual Energy Output = 97.2 kWh/day x 365 = 35 478 kWh/year :
" =24 3 kW ;







ZONE B Villefontaine

Products Cross-Laminated timber
GLULAM timber |
Area 2435 m? il

Cubic meter 235 m?
of Timber

Carbon 235 CO,e Captured
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Site B: Master Plan
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Site B: Concept Development Site
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Site B: Concept Development Axis
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Site B: Concept Development Mass
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Site B: Concept Development Movement
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Site B: Masterplan Axonometric
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Co-creation labs

Student residence
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Site B: Ground Floor & Section
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Ground floor plan  ~— 1.reception 2.small meeting rooms ~ 3.large meeting rooms ~ 4.kitchen 5.ablutions ~ 6.multipurpose room

7.laboratory 8.prototype area 9.boiler room 10.cloakroom  11.machine rooms

12.reception 13.gathering space 14.boiler room 15.refuse area
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19.laundry  20.office

17. dormitories 18.ablutions
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Site B: Residential Axonometric and Unit Types

Fire-Escape

Unit Type A- 6 Dorm
Unit Type B - 8 Dorm
Unit Type C - Single

Unit Type B - 8 Dorm

Unit Type D - Double Dorm

Communal Gathering area

Unit Type A - 6 Dorm

Unit Type D - Double Dorm

-

ARCHITECTURE

STUDENT

CONTEST

Unit Type C - Single

-




Light Integration
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Lyon Festival of Lights
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Fete des Lumieres (The Lyon Festival of Lights)
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he Lyon Festival of Lights (Féte des Lumiéres) is an annual festival held in Lyon, France that celebrates the
city’s patron saint, the Virgin Mary. The festival takes place every year on December 8th, which is the Feast
of the Immaculate Conception. The tradition of the festival dates back to 1852

Lyon Festival of Light and Les Grands Artiliers

The Lyon Festival of Lights and Les Grands Ateliers are closely connected. Les Grands Ateliers, located
in Villefontaine near Lyon, plays an important role in the festival. They launch an annual call for projects
from French and European art, architecture and design schools to participate in the Festival of Lights. 13
This allows students and young artists to showcase their light-based creations and experiments as part
of the festival.

The city of Lyon works closely with Les Grands Ateliers to develop the light art strategy and program-
ming for the Festival of Lights.
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Details and Sustainability



Timber Structure and Details
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Glueaminated timber structural column \

Glue-Laminated timber rafters spaced @
5100 mm c/c

50mm ISOVER GLASSWOOL
ENERGYUITE Insulation

Cross Laminated Timber Board

KlipLOK aluminium sheeting

Structural Axonometric view

Volume = width(mm) x depth(mm) x length(mm) x Quantity
1 000 000 000
GLULAM Columns =  235x337x 9000x 74 52 228 410 000
= = 5223 m3

1 000 000 000 1 000 000 000

GLULAM BEAMS = 175 x 345 x 6000 x 107 38 808 750 000
= = 38.8m3
1 000 000 000 1 000 000 000

CLT Panels = 65 x 3060 x 5100 x 102 114 081 600 000
= = 114m3
1,000 000 000 1,000 000 000

1 _Louvre Detail

0
131

.,.- ‘-)—,“.
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Interior
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Exterlor
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-

Ceiling
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02_Floor Connection detail
1:15

03_Roof Gutter detail
1:15

1. KlipLok Roof sheeting
2. 38x38 timber Battens

3. Custom-made aluminium movable
louvre system.

4. 50mm ISOVER GLASSWOOL
ENERGYLITE Insulation

5. Aluminium powder-coated flashing and
counter flashing

6. 165 x 356 mm GLULAM timber joists @
750mm c/c

7. Cross-Laminated timber Ceiling board

8. Glued{aminated timber structural
column

9. Glue-Laminated timber rafters spaced
@5100 mm c/c

120min fire rated Fire-wall to under
roof covering

1. Hoor Finish

2. Cross laminated timber flooring

3. 50mm ISOVER GLASSWOOL
ENERGYLITE Insulation

4. GYPFRAME main and cross tees
5. Glue-Laminated timber beam

6. Cross Laminated Timber Board

7.50mm ISOVER GLASSWOOL
ENERGYLITE Insulation

B. 38 x 38 Timber battens
9. Breather Membrane

1. KlipLok Roof sheeting
2. 3838 timber Battens

3. Recessed Powder coated aluminium
rainwater box

9. 50mm ISOVER GLASSWOOL
ENERGYLITE Insulation

6. Aluminium powder-coated flashing and
counter flashing

4,165 x 356 mm GLULAM timber joists @
750mm c/c

5. Cross-Laminated timber Ceiling board

B. Glue-Laminated timber rafters spaced
@5100 mm c/c

7. Glue-laminated timber structural
column



Timber Structure
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12. Assemble

’// 4. Dry

11. Package

5. Strength grade

6. Finger-joint

10. Machine

Life-Cycle Diagram : Mass 9. Press
Timber Technologies

8. Glue application 7. Plane

Timber Benefits

r <
L

Design for Disassembly

Theuse of mechanical connections

allows for disassembly, re-use or

reconfiguration of the structure
components.

Biophillic Design

The natural origins of the timber

makes it an ideal connection to

a natural environment through
biophillic space making.

Phsycologically Beneficial

Studies show thatthe use of Timber

can relieve stress and have an

Increased productivity rating of its
occupants.

co2
&

CO2 Absorbtion

Atmospheric CO2 Emissions are

trappped and held within the timber

elements for the duration of its
lifespan.

<§h§ﬁ5

NN

Rapid Prefabrication

Automated off-site  production
benefits the time constraints due
to low weather delays, waste
and Inaccuraccies in a controlled
environment.

= {

Fast On-Site Assembly

Due to the prefabrication, a mass

timber building can get puttogether

In a span of weeks instead of
months or even years.



Site B: Sustainability Strategies
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Shading
Thick curtain wall mullions act as

horizontal shading louvers to keep
out harsh sunlight.

heating.
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Heat Recovery (Air Quality)

Well-insulated building envelope
minimizes energy requirements for

I/ \
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Acoustic comfort

and acoustic qualities.

-
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™
™

Heat recovery ventilation system

continuously replaces stale indoor alr/w'rh/
fresh outdoor air.

¥

0,V V'
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Roof, walls and ceiling are insulated with
ENERGY LITE, which has exceptional thermal

-~ ~
/ \
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Water Collection

Rainwater is collected, stored
and re-used for irrigattion
and grey water.

Passive Ventilation

Sustainable building design
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gk

/

Uil

Fire Protection
Fire-rated VETROTECH
windows

Saint Gobain products used

& gyproc

SAINT-GOBAIN

Jisover

SAINT-GOBAIN

<

SAINT-GOBAIN

AT I
SAINT-GOBAIN

GLASS
velrotech

SAINT-GOBAIN

 —
=¥

SAINT-GOBAIN

._ @1 Carbon Emissions & Energy
.’ Consumption

[Natural Daylight @"}J :

Window Design - -

-~ Energy Efficiency Standards

High-Performance Glazing - - ~- Renewable Energy Systems

[Thermal Comfort 5} . - Indoor Air Quality]
Passive Measures - 1 : . Eg ) : r - Ventilation Strategies
Active Measures - - kS ln-- a ~- Low Emissive Products

Sustainable
Building

g
pesign

—

[Fire Safety ’ng -

Non-Combustible Materials - -

= [m Acoustic Comfort]

- Noise Reduction Techniques

Evacuation Paths- -’ ~- Acoustic Regulations

i
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[Q‘% Resources & Circularity]

-~ Circular Building Principles

~-Waste Reduction Strategies



Site B: Sustainability Strategies
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Green wall

A green wall systems improve air quality,
enhance  building insulation, reduces
urban heat, and adds aesthetic and
environmental value to the outdoor spaces.

e

Solar energy and green walls
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-

A

\

/
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¥
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R S0l
— olar panels
N " ——— k \‘\‘j—“\- e
r 2 \“___\“ S PEE BN W NN RN NN NN RN S SN BN S
™~ . TR ¥ Photovoltaic Panels placed as a roof !
7.4 3. covering, producing power for the site.
o f

Any excess unused power generated
is given back to the grid power to

7

N~ _l_hg_lp the surroundﬂg_commumty_l

n PEN TEE NN NN NN N TN A TN e . ..

: Lightweight timber roof structure :

I Gross-Laminated Timber !
support structure chemically

: bolted to the floor slab beneath. I

......................... A R B . SR B . B . SR L B DN . N .

: Not only is this a design to produce
| power, but to enhance the social
1 sustainability by having gathering
I spaces placed strategically around the
I site.
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Site B: Indoor Air Quality + Thermal Comfort : Heat recovery /

\ /
- ) /: . > Y
’ - \
SUMMER ™ ‘
| |
\ I
] \ 2 g G /7
| OUTDOOR
\ ;
STALE COOL AIR EXTRACTED WARM FRESH AIR
_ FROM LIVING SPACE ENTERING
A =
COOL FRESH AIR SUPPUED WARM EXHAUST
INTO THE LIVING SPACE AR OUTLET
FAN HEAT EXCHANGER
OUTDOOR
STALE WARM AIR COOL FRESH AIR
RE"USE EXTRACTED FROM LIVING ENTERING
SPACE
WARM FRESH AIR SUPPLIED COOL EXHAUST
o= * ‘ 6 ‘ INTO THE LIVING SPACE AIR OUTLET
SAINT-GOBAIN

agige . . . . FAN HEAT EXCHANGER
— Heat recovery ventilation system continuously replaces stale indoor air with fresh
ARCHITECTURE outdoor air. This process reduces energy consumption for heating and cooling,
STUDENT improving indoor air quality and thermal comfort, and potentially reducing energy
—F bills.




Vision for the future: Grid Integration
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Power generated back to site

= Excess energy is sent to the grid for other uses

in the community
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Site A: Energy Calculations
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2015-2025

A Decade of Impact

IFC

Heating Demands: 53.97 kWh/m?/year
Cooling Demands: 4.6 kWh/m?/year

Base Improved
Case Case

3

142
® Shower ® Wash Basin Flushing
® Kitchen @ Laundry Cleaning
® Swimming Pool Irrigation HVAC
Equipment ® Car Washing
Water (m%day)

Water Efficiency Measures 39.32%
Meets EDGE Energy Standard

N —

ARCHITECTURE

STUDENT
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=

International
Finance Corporation
WORLD BANKGROUP

'

1 Results

" Final Energy Use (kWiy/Month) Embodied Carbon Savings (tC02e )

| 2925 182.23

" Final Water Use (m3/month) District Heating Demand (kWh/Month)
Y 22.10

I Final utity Cost (EUR/Month) Utiity Cost Savings in USD (USD/Year)
1| 420 11,717.82

' . Base Case EPI (kWh/m?/year)

: glsjgproject Floor Area (m?) 192.0

b Energy Savings (MWh/Yean Improved Case EPI (kWh/m?/year)

' 9274 94.0

l -

U Water Savings (m/Year) Operational CO2 Savings (tC02/Year)
- 19.1

I

!

Base Virtual Energy Improved Virtual Energy
Case for Comfort*® Case for Comfort*®

® Heating ® Heating Fans Heating Pumps ® Cooling
® Cooling Fans Cooling Pumps © Refrigeration ® Equipment
Ceiling & Vent. Fans Common Amenities Lighting » Hot Water
Water Pumps ® Cooking
ENERGY (kWh/m*Year)

Energy Efficiency Measures 71.84%
Meets EDGE Energy Standard

Energy Efficiency Measures 71.84%

v’ FEMAS Fresh fir Pre-rordit nning Systemrs FiArienoy P55%
L35P L.asa! Nn Fresh AIr Pre coanditnin ng

Subeil Systan: Sesrible Hes. Recovery VWies
Cttciency %) 093

v FEN 1A' Space Heahing Sysem Erfiosncy: Foviency (5 73
Coce Coze Heating Sestane District Healing
Hasn (Bsp Fhicancys H0LS%
ariect Svebem: Refanlt RBose S Sywrem Wi Impeawed Ffickenry
Fthiciency |5 05

v ZEMIT Ruwim Healing Controls with Thernmostatic YValves
Base Corse N Thernees lale valve conligl

W FEMIEB Domeshir Hot Warer [DHW) Sysmans - Salee TOORR Heat Pump
0%, Sniler 04

Bast Comee Sodar HW Usape . CR

Base Coze Vot Water Heater Usage: (52

3% Lne Hat warer Hisalke e ncy: 1L

D!l Ho! Wats! Liser Enry Hu!  Oefall Leer | fry

Lk age ') Vadaler Usuge |5,

Solor 0% 100
Heat Fump 506 (3 J.0D CCP
b lor % 0 00% % Efficiency

oM 1Y Lomasic Haot 'Water srabeat ng Sysram

W CERAD Fronmnmioers
AirEconemizers Yes
Yiater Fonnomirere Yes

CON2 1 Damans Cantrol Vertilaten Using CO, S2ntors

" EEMZI Efficiert Lighting For Intemal Areas
}-"'(" i 244t ".'o"i‘ = 8 l v '.‘.’u’
Efficiercy Type Luminous Eficacy

" EEMZ] Efficierk Lizhting for Extemal funeas
Hate Lasp Yl S5 1L W
=tresancy Tynel amine = Ficary

o  EEMIZA Ughiting Cuncols

Type of Lighting Control: Timer Cantral with Continueus
Climivir g

w EEMZS Skyaghis

Fetonalt Lisss Frilvy
Skylit Flrar &raa im”) 3210 a7
I (Fatar) T
U=V abae WA K) 3.56
solar Heal Gan 0.0
Croellicienl (SHZC
Cr@arrasnn k nerontal Harmartal
Slooe 0 3
Tvpa O s ghr Lure UndOt farrs UngO
Coraol

EENIG Demard Contral VenticSor for Parking Lleing CO Sensors

EEMIY Subsmmebers lur Haaling saddor Coulng Syslans

o FER1 Smarr Wosters for Frergy

EENVZ2 Fureer Faclor Comreclions

o EEMZ3 Orsile Revencacle Encrgy. 0% of Acunael Epergy Use

Rass Cace: o Onsite Rearanbie Fnery
Renrws e Deasaut aniwl UserFotry Aroisy Foerpy Use
Enerzy Svslem  Emergye Use (%) Aarugl W Year
Typa Fimctriaty
Lise |5
Sodar P5% r 52,627
=hiotuvuila
Wit Tue birez o @
(S TN oS e e 0 -
O e i 0

W FENUIG Otber Energy Daving Meacires
Fnergy Savings Ak
FESMEL O aile Rt Fovrgy Cronorensel: T8 al Arensd
Operaticnal €O,

FERCIG Carhnn Osees 00 Arnial Cperatonal €O,
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Site B: Energy Calculations
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International

ge @IFC

WORLD BANKGROUP
2015-2025
A Decade of Impact
Heating Demands: 99.67 kWh/m?/year
Cooling Demands: 3.78 kWh/m?/year
Base Improved
Case Case

0.52

0.6

Shower ® Wash Basin
Flushing ® Kitchen
@ Laundry Cleaning&Washing
® lIrrigation HVAC
Equipment @ Swimming Pool
Water (m%day)

Water Efficiency Measures: 43.18%
(Meets EDGE Water Standard)

N —
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Finance Corporation

|

: Results Embodied Carbon Savings (tCO2e )

| Final Energy Use (kWh/Month) 950.70

! Hanr Total Building Construction Cost (Million EUR)
: Final Water Use (m3/month) 2.8

r  » Incremental Cost (Million EUR)

: Final Utiity Cost (EUR/Month) 1.33

I 0 % Increase in cost

: Subproject Floor Area (m?) 23.03%

[ ot District Heating Demand (kWh/Month)

! Energy Savings (MWh/Year) 21,210.77

: 0 Utility Cost Savings in Local Currency (EUR/Year)
! Water Savings (m?/Year) 18,606.8

: L Base Case EPI (kWh/m?/year)

I Operational CO2 Savings (tC02/Year) 1960

: 191 Improved Case EPI (kWh/m?/year)

| 95.7

Improved
Case

Virtual Energy
for Comfort®

Base
Case

for Comfort®

® Heating Heating Fans
Heating Pumps ® Cooling
© Cooling Fans Cooling Pumps
@ Refrigeration ® Equipment
Ceiling & Vent. Fans Others (Lift,Laundry,Pool)
Lighting © Hot Water
Water Pumps ® Cooking
ENERGY (kWh/m? Year)

Energy Efficiency Measures: 66.46%
(Meets EDGE Energy Standard)

Virtual Energy

Energy Efficiency Measures: 66.46%

v EEMO1* Window-to-Wall Ratio: 26.57%

Base Case Value: 22%
WWR (%): 26.57
EEMO2 Reflective Roof: Solar Reflectance Index 85

EEMO3 Reflective Exterior Walls: Solar Reflectance Index 85

v EEMO04 External Shading Devices: Annual Average Shading Factor
(AASF) 0.11
Base Case Value: No Shading
AASF: 0.11
v EEMO5" Insulation of Roof: U-value 1.05 W/n7-K
Base Case Value: 0.86 W/nt-K
U-Value (W/nt-K): 1.05
" EEMO06" Insulation of Ground/Raised Floor Slab: U-Value 0.8 W/ni-K
Base Case Value: 0.35 W/nt1-K
U-Value (W/nf-K): 0.8
Edge Insulation Type:None

EEMO7 Green Roof

" EEMOS8* Insulation of Exterior Walls: U-Value 1 W/ni-K
Base Case Value: 0.72 W/nt-K
U-Value (W/n7-K): 1

EEM15 Fresh Air Pre-conditioning System: Efficiency 65%

v EEM16" Space Heating System Efficiency: COP (W/W) 2, Efficiency (%)
NA EER (Btu/hW) NA

Base Case Heating System: District Heating

B B80.5%

pase Last

Select System: Air Cooled, DX Unitary Heat Pump
v EEM17 Room Heating Controls with Thermostatic Valves

Case: No Thermostatic valve control

v EEM18 Domestic Hot Water (DHW) System : Solar 50%, Heat Pump
45%, Boiler 5%, Instantaneous Water Heater 0%, District Hot Water
System 0%

Base Case Solar HW Usasge : 05
e Case Hot Water Heater Usage: 100%

Base Case Hot Water Heater Efficiency:; 80%

Default Hot Water User Entry Hot Default User Entry
Usage (%) Water Usage (%)
Solar 50% 50
Heat Pump 50% 45 3.00 COP
Boiler 0% 5 100% % Efficiency

EEM19 Domestic Hot Water Preheating System

v EEM20 Economizers
Air Economizers: Yes

Water Economizers: Yes

v EEM21 Demand Control Ventilation Using CO; Sensors

v EEM22 Efficient Lighting for Internal Areas
Base Case Value: 65 L/W
Efficiency Type:Luminous Efficacy

v EEM23 Efficient Lighting for External Areas

b3 <L -1z f

Efficiency Type:Luminous Efficacy
EEM24 Lighting Controls

v

v

v
v

v

v

EEMO09" Efficiency of Glass: U-Value 1.95 W/ni-K, SHGC 0.6 and VT
0.45

EEM10 Air Infiltration of Envelope: 50% Reduction

EEM11 Natural Ventilation

Base Case Facade Opening: 0%

EEM12 Ceiling Fans

EEM13* Cooling System Efficiency: 3.3 COP (W/W)
Base Case System: Air Cooled DX Split System
Base Case COP: 2.84

Select System: Default Base Case System With Improved Efficiency
EEM14 Variable Speed Drives

EEM25 Skylights

Default User Entry
Skylit Floor Area (m?) 28.85 350
VT (Factor) 0.64
U-Value (W/nf-K) 3.56
Solar Heat Gain 0.50
Coefficient (SHGC)
Orientation Horizontal Horizontal
Slope 0 0
Type Of Daylight Auto On/Off  Auto On/Off
Control

EEM26 Demand Control Ventilation for Parking Using CO Sensors

EEM30 Submeters for Heating and/or Cooling Systems
Base Case: No Submeters

Usage Type: Both Cooling and Heating
EEM31 Smart Meters for Energy

EEM32 Power Factor Corrections

EEM33 Onsite Renewable Energy: 50% of Annual Energy Use

Base Case: No Onsite Rent wabile ['_'I' rEYy
Renewable Default Annual User Entry  Annual Energy Use
Energy System Energy Use (%) Annual (kWh/Year)
Type Electricity
Use (%)
Solar 25% 50 135,357
Photovoltaic
Wind Turbine 0% 0 -
Biomass 0% 0 -
Other 0% 0 -

EEM34 Other Energy Saving Measures
Energy Savings (%):

EEM35 Offsite Renewable Energy Procurement: 100% of Annual
Operational CO,

kWh/Year: 67,679

EEM36 Carbon Offsets: 100% Annual Operational CO,

46



Site B: Life Cycle Analysis
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@ 1 093 Tonnes CO5e ©

ai=ts
BH 9 kg COze / m? / year ©

(350-530) B

Percentage

125

100

75

@ 54 673 € Social cost of carbon ©

Results by life-cycle stage

=
v

EP
@ ADPF
use of primary energy ex, raw materiats @ PERT

o o0
sg§%°

e

Ll

BA-RS

Replacement

il

AS Construction

Al-A3 Materals A4 Transport

Bubble chart, total life-cycle impact by resource type and subtype, Global warming

Hover your mouse over legends or the chart to highlight impacts. Bubble minimum and maximum sizes constrained for readability

() Glass wool insulation
@ Elevators and escalators

CLT, glulam and LVL
() Internal wall systems, permanent
© Aluminium-framed glass doors
@ Plastic membranes

() Ready-mix concrete for structures (beams, columns, piling)

Sand, soil and gravel
@ Infrastructure constructions
@ Ready-mix concrete for external walls and fioors
@ Other site operation
() Organic waste and paper
@ waste water treatment

CLT, giulam and LVL

() Glass facades and glazing
@ Other steel/iron
Plain wood/timber (softwood and hardwood)
@ Aluminium frame windows
External wall constructions
Reinforcement for concrete (rebar)
@ Foundation constructions
Floor slab constructions
@ Aluminium
Electrification components and systems
) Electricity
@ Mineral waste
Water

@ Bio-CO2 storage

| I _ ‘

E6 Energy

@® oor

® roCP
® PERM
@ PENRT

B7 Water C2 Waste

transport

. olie . L]

C3 Waste
processing

Al -A3 Matenals

A4 Transpornt

A5 Construction

B4-B5 Replacement

BO Energy

B7 Water

C 2 Waste transport

C3 Waste processing

C4 Waste disposal

1.2 Load bearmng structural frame

C4 Waste
disposal
1.2.1 Frame (beams, columns and slabs)
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