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Teacher’s Biography

Dr. Ing. Ova Candra Dewi, S.T., M.Sc.

Dr.-Ing. Ir. Ova Candra Dewi, S.T., M.Sc., GP., IPU. joined the Architectural
Sciences and Building Technology (ASBT) research cluster, Department of
Architecture, Faculty of Engineering, Universitas Indonesia, in 2019. She is certified
as a Greenship Professional (GP) of the Green Building Council Indonesia (GBCI)
and certified Major Professional in Engineering - Indonesia (IPU). Her expertise and
areas of interest include building systems, green building, waste management, and
environmental sustainability. Working with an interdisciplinary background, Ova has
developed and engaged research, classes and community to create a more sustainable
built environment by minimizing the negative impact of design decisions.
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Site Analysis - Surroundings
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The site is located in Viikki. Helsinki The site is near tram station that makes it easier The surroundings of the site is educational area that
’ for mobility but also challenging because it focus on biological sciences. Thus, it leads to the
impacts the sound pollution needs of leisure and communal area that can

accommodate their interests, also residentials

Helsinki is the World’s happiest city for the seventh year in a row (2019-2024). Through managing the environment and incorporating nature, Helsinki’s recreation
and activities center around nature and outdoor activities.

Quality of Life Education Saunas Innovation and
Natural Environment Social Cohesion Seasonal variation Creativity
Work-life Balance Urban Planning Innovation and Creativity Safety and Security



kwWh/m2

879.86<

Site Analysis - Existing Mapping

791.87

703.89

615.90

kWh/m2

527.92

439.93

876.17<

351.94

263.96
175.97
87.99

Solar Radiation Analysis A

788.55

700.94
613.32
525.70
438.09
1350.47
262.85
175.23

87.62
<0.00

North East - West ' South

Vikki, Helsinki has a humid continental climate with the average wind speed of 3.8 - 4.2 m/s, with the
maximum speed of 9-13 m/s in a windy day mostly from the northwest direction.

Average Wind Speed



Programme - Injecting Site Analysis

Implementing the
Bernoulli’s Principle to
maximize the speed

(How far could we harvest the existing conditions in Helsinki? )

Implementing the use of a movable facade responding to the wind
speed while paying attention to the acoustic properties needed for a

. . adapting building orientation to the
residential area

wind rose

2nd-6th floor @ @

Designing the wind facade to
capture the wind speed
potential

Area with smaller pressure will have
higher wind speed.

Injecting residential
programme




Programme - Why Centered?

(_ Macro-centered )

As a cohesive space, this area is
centered to trigger social interaction
through  multiple  programmatic
layers, thus increasing the livelihood
of the community while still
accommodating residential needs
with considerations for comfort and
privacy.

( Micro-centered )

Park Building B Museum: Bird Watching & Leisure Area Amphitheater Park & Building A
Centered communal health and leisure Electricity efficiency centered around Creating an aviary centered around the museum area.  Centered layered green outdoor and indoor
activities. wind harvesting in building design. Renews its focus, preserving heritage and fostering communal space.

awareness of both cultural legacy and natural
surroundings.



Master plan

Implementing the
natives vegetations that
benefits researchers
and students for their
studies :
alnus glutinosa
betula pendula
populus alba
pinus sylvestris
fagus sylvatica
alnus incana
picea abies
malus
populus

/// “

/1/./Park

§

2. Building B
3. Bird Watching & Leisure Area
4. Amphitheater Park

5. Building A






Museum Program

Eurasian Sedge Warbler
Blackcaps
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Building A - Adaptive Reuse

Demolished

Removal of the interior wall creates open space in the
communal area at the 1st floor for lobby, cafetaria, and
reading or study room. Meanwhile, the removal of interior
wall at the 2nd and 3rd floor creates typical room for
residential where the dimension of the room is adjusted
according to the existing walls

Additioning

Adding windows at the
existing walls to allow
natural sunlight in the unit

New

The extension of the building at the 1st floor,
make more spacious space and create shading
to reduce sun radiation during summer



Plan - 1st Floor
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20 40m

1. Archive Room
2. Study.& Reading, Room
3Big Meeting Room

5 4. Small Meeting Room
v 5. Disable Toilet

6. Toilet
7. Generator & Shaft Room
8. Engine Room

9. Storage
10. Security Room
11. Emergency Room

12, Office
1B Lobby

14 Cafetaria
15, Kitchen
16. Food Sterage .



Plan - 2nd & 3rd Floor

1. Laundry Room

2. Storage

3. Janitor

4. Female & Male Sauna
@ 5. Residential Unit A

6. Residential Unit B
| |
0 5 10 20 40m















Building A - Caft and Resto
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Building B - Concept Optimization

Ansys
Ansys Velocity e
Velocity s Contour 1
bl 5.1206+00
44d4e+00 4.8006+00
sbe0 4.4806+00
i e+
3.611e+00 21606400
3.840e+00
83330 3.5200+00
57970400 3.2006+00
2.5006+00 2.880e+00
2.2226+00 2.560e+00
1.9446+00 2.240e+00
1.6666+00 1.920e+00
1.389¢+00 1.600e+00
1.111e+00 1.280e+00
8.332¢-01 9:599¢-01
5.5556-01 6.400e-01
277701 3.2000-01
0.0006+00 0.000e+00
[ms™1] [m s*1]

- — .

Using the average wind Helsinki of 4 m/s, the form could further speed up the wind speed until 5.12 m/s

H

Velocit
Cnnmu?’ 1

1.614e+01

1.3126+01

1.211e+01
1.110e+01
1.009e+01
9.081e+00

8.072e+00
7.063e+00
[msr1]

L.

On a really windy day with the high wind speed recorded in Helsinki, from 11 m/s, the form could further speed up the wind speed till 16 m/s.




Building B - Basement o
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Building B - Lobby
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Building B - 1st Floor
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. Studio

. 1 Bedroom Unit

. 2 Bedroom Unit A
. 2 Bedroom Unit B
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o . Laundry Room
. Communal Area
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Building B - 2nd Floor
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1. Studio

2. 1 Bedroom Unit
3.2 Bedroom Unit A
4. 2 Bedroom Unit B
5. Sauna

6. Laundry Room

7. Communal Area




Building B - Units
Studio
21,15 m2 + Balcony

1 Bedroom Unit
32.26 m2 + Balcony

1. Toilet & Shower
2. Bedroom

3. Kitchen

4. Living Room
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Building - 1 Bedroom Un




Building B - Units

ON | OJEEE

2 X£
2 Bedroom Unit A
36.27 m2 + Balcony
0 1.25 2.5 5m

2 Bedroom Unit B
55.39 m2 + Balcony

1. Toilet & Shower
2. Bedroom

3. Kitchen

4. Living Room

5. Dining Room
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Building B - Evacuation and Fire Escape

Core Area
(Elevator)

Core Area Fire Escape Stairs
(Elevator)

Fire Escape Stairs

Stairs connected to Garden

Stairs connected to Garden




Building B - Section A
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Building B - Section B

20

40m




Detail - Floor and Wall

)

Interior wall
U-Value : 0.31 W/m2K

INT.

©

Exterior wall
U-Value : 0.09 W/m2K

INT.

GYPROC GYPSUM 25mm

ISOVER GLASS WOOL 100 mm

VARIO XTRASAFE MOISTURE CONTROL

GYPROC GYPSUM 25 mm

] INT.

& gyproc ‘disover

SAINT-GOBAIN SAINT-GOBAIN

WEBER WEBERPASS SILICONE
ISOVER STONE WOOL 140 MM
WEBERTHERM ETICS IMM

GYPROC GYPSUM 12.5 MM

ISOVER GLASS WOOL 160 MM

VARIO XTRASAFE

ISOVER GLASS WOOL 50 MM
GYPROC PLASTERBOARD 12.5 MM

Exterior wall

& gyproc

SAINT-GOBAIN

EXT.

Aweber Jisover

SAINT-GOBAIN SAINT-GOBAIN



WOOD PARQUET 19mm

Detail - Floor to Floor and Rooftop WOOD BOARD 2MM
GYPROC GYPSUM 25mm

. ) ~ +———GYPROC GYPSUM 25mm

Floor to Floor " e AIR GAP 100mm
U-Value : 0.14 W/m2K

o« CLIMAVER DUCTING 200mm

o ISOVER GLASS WOOL 50mm

N GYPROC CEILING

PLASTERBOARD 12.5mm

SOIL MIX 300mm
FILTER FABRIC 3mm
WEBERSYS. DRAINAGE MATT 6mm

LECA LIGHTWEIGHT AGGREGATE
50mm

Green Roof
U-Value : 0.06 W/m2K

(B =k PROTECTION LAYER RUBBER
2 < SXAX X XX XX MEMBRANE 2mm
g < L O i <_

ROOT BARRIER 2mm
VAPOUR BARRIER 6mm

ISOVER GLASS WOOL 125mm

WATERPROOFING MEMBRANE 3mm

CHRYSO ENVIROMIX CONCRETE
300 mm

AIR GAP 150mm

= = ISOVER GLASS WOOL 50mm
GYPROC PLASTERBOARD
&gyproc  disover Q@Locar CHRYS0  sweber CEILING 125 min

SAINT-GOBAIN SAINT-GOBAIN SAINT-GOBAIN SAINT-GOBAIN
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Truss Bracing
Steel Column
200x200mm
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Detail - Exploded Wind Facade Components



One line - Wind Facade ~
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{5) Distributed as electricity
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1

1. Generator
2..Charge Controller
3. Battery Bank

4. Off Grid Inverter

I 434 —— ] 5. Single Phase AC




A A
One line - Heating Diagram i |
3AA)--- - : Rl LI | P ;
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HEAL 4 1)
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1. Ground Heat Exchanger
2. Heat Pump
1 3. Heat Recovery Unit

Both distributed to heat floors |

District Heating - - - - - - - Geothermal Horizontal Collector




One line - Cooling Diagram
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District Cooling

A

Chilled water distribute to floors

20

40m

1. Water Pump



One line - Water Managemen

Rain Water Drainage

Clean water Source

Water
| | Fixtures
I Water
P Fixtur
I J
1 | ::i/a:ﬁies Grey Water:
> Wash Basin
> Sink
Water > Shower
Fixtures J BBlack Water:
> Urinoir
I > Water Closet
Water ] @ Water Pump
P CD Water Meter
Fixtures Treatment
() |
|
plack water For landscape
(from Urinoir and
Water Closet)
Filtration
)

40m

Sewer

To the city sewer



Section - Natural Lighting




Energyplus - Heating and Cooling Needs

Building Compliance

Indicator Building [kWh/m2 Limit value [kWh/m?Z Comply
Heating needs 14,6 15,0 Yes
Cooling needs 95 15,0 Yes

Heating needs Cooling needs

S
< 35
S
=
3.0
25
2.0
1.5
1.0
0.50
0.0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Heating needs (kWh/m?)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
0 Heating 3,81 2,66 1,05 - - - - 0,06 0,25 2,89 385 14,57
Dayllght Autonomy Of Ground Floor Total 3,81 2,66 1,05 - - - - - 0,06 025 289 385 14,57
Cooling needs (kWh/m?)
Lighting autonomy 300 Lux Autonomy [%] Required [%] Comply Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
TZ: SPACE 1 DAYLIGHTINGCONTROLS 775 60.0 % Yes Sy - - - = b 218 S il b - - - 20
Total — =

- — 045 312 3,70 215 0,04 — L 9,46



Energyplus - Daylight Autonomy of Units

1 Bedroom 2 Bedroom A 2 Bedroom B Studio

Space 3 Space 5 Space 6
Lighting autonomy 300 Lux Autonomy [%l] Required [%] Comply
TZ: SPACE 3 DAYLIGHTINGCONTROLS 60,7 60.0 % Yes
TZ: SPACE 4 DAYLIGHTINGCONTROLS 61,6 60.0 % Yes
TZ: SPACE 5 DAYLIGHTINGCONTROLS 61,4 60.0 % Yes

TZ: SPACE 6 DAYLIGHTINGCONTROLS 62,6 60.0 % Yes



CENTERED. In a recap.
.‘

Given the average consumption of 1500
kWh per person each year, then on an
average day, The wind facade in Building B

could contribute to 80% of the daily
electricity needs and A could contribute to

12% of the daily electricity needs.

In a windy day with 11m/s, the
facade could contribute to a total

of




Life Cycle Analysis

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

Cradle to grave (A1-A4, B4-B5, C1-C4) kg CO.e/m2

(320:360) B
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Sankey diagram, Global warming
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Life-cycle impacts by stage as stacked columns

© AT-A3 Materials ® Ad Transport @ Adeg2 Transport leg 2 @ 5 Gonsiructon
83 Repair 84.85 Replacement 6 Ener 7 Viater
@ C1 Deconsiruction/demoifion C2 Waste ransport 3 Waste processing G4 Waste disposal
Results by life-cycle stage
150
® cwp © Bio-CO2 storage oo
AP EP [ |
©® ADPE ® ADPF ® PERM &
Total use of primary energy ex. raw materials @ PERT © PENRT s0
o .
125 o
&
&
o
&
100 b
75
5o Global warming kg CO2e - Life-cycle stages Global warming kg CO2e - Classifications Global warming kg COZe - Resource types
This s 2 ckdown chart. ok on e chart 0 view doais - Classificati
© A1-A3 Materils - 41.9% © A4 Transport - 1.1% 2.1 Frame (beam. cokumns and slabe) - 11.5% oy atoe Mass k- Classiicsfions
@ A5 Construston - 1.2% @ 5iss 12.0% Y-
¢ 42 Fagado openings - 4.4% @ HVAC conpanents and aqupment - 172% ® 1.1 Foundatons (substucture) - 5.4%
- ° ziﬁ"ewy'“-g% Lon o gWﬁs‘B"ﬁ"SW""M @ 15Rool-6.0% @ Oistict hea - 16.3% © 1.1.3 Retaining walls - 7.7%
o - 72% o o
@ 2.4.1 Air handling units - 10.0% Swuchural seel and sesl profies - 5.3% @ 1.2.1 Frame (beams, columns and slabs) - 27.2%
" i N~ ||||||| | S— :

A1-A3 Materials A4 Transport A5 Construction B4-B5 B6 Energy C2 Waste C3 Waste C4 Waste

B1 Use phase
Replacement transport processing disposal

Otherresource types - 18.3%
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