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The Existing Building Greenhouse Envelope Added Rooftop Vertical Farm

Remove the central hall Greenhouse roof model applied Form Revised
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RESEARCH:

High-efficient material flow in a building integrated agriculture
system based on existing building stocks
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A BORADER URBAN
CONTEXT

Universal

growing demand

for local food intensive urban land use

huge cost for food

. wasted rooftop space
transportation

Food Production Chain

food

waste & lost of freshness
during long-term transporta-

urban farms with convention-
al way lead to low yield &
commercial value

agri-culture

tion

long food miles, 15milion
miles annually in Amsterdam
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|

growing urban farms

|

mass food production in rural
areas

etranged relationship
between food production and
urban population
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€

high cost and waste of
energy used for food

growing demand for fresh
locally produced food

lack of public agricultural
education

|

food waste as the major
household waste in
Amsterdam

. exiting issues

high water demand for
farming

key facts with potentials to be integrated in one system
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agricultural labour dropping
rapidly in the Netherlands
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young generations tend to
live in cities
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Oppoturnity

The Rooftop Eco-Greenhouse System
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cavity wall

filling block
50mm mineral wool
face brick
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Oppoturnity

An Intermediate Climate Envelope

Double Skin Facade System
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RESEARCH:

High-efficient material flow in a building integrated agriculture
system based on existing building stocks



60,000

SAVE PRODUCE

v0% o 100% 1%
Greenhouse Residential

Irrigation domestic 60,000kg

water water

vegetables

Heating cost Heating cost




WHAT'S MORE

workflow for value assessment & decision making



WHAT'S MORE

workflow for value assessment & decision making

spatial & social

values




THE RESEARCH

The Existing Building

Greenhouse Envelope Added

Rooftop Vertical Farm

BEYOND THE RESEARCH

SPATIAL VALUE
Intermediate Space

-Fresh Air

-Open View

-Protected from the weather

SOCIAL & EDUCATIONAL VALUE

-Connect the neighbourhood
-An urban agricultural culture

BUILDING PERFORMANCE
-Efficient material flows
-Light-weight, flexible, multi-functional structure



Remove the existing central hall



Why No.26

-Big roof, with east-west orientation
-Residential, with poor insulation

-In a potential location
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-Residential, with poor insulation

-In a potential location

Restricted Area
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Communal Atrium

Rooftop Vertical Farm

The Interlayer

Dwelljng




Communal Atrium

Rooftop Vertical Farm

The Interlayer

DweIIJng







Interlayer west Current Stock Interlayer east

SECTION , EXPANDED



air&light
chimney

Front Yard

move & expand
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Less wind force

More structural stability




SUN SIGHT






STRUCTURE

An Independent Skeleton System

concrete

spaced glulam column

warm touch

steel beams

FLEXIBLE FLOORING

visually light
painted white for less rough
appearence




public private

east
west



GROUND FLOOR (CURRENT)



. various residential
shops/offices

room types communal space




SHOP & OFFICE



COMMUNAL SPACE
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THE INTERLAYER - HOUSE TYPES

active

il

inin

B/C

quiet

D. 30m2

C. 60m2

B. 90m2

A. 90m2



WEST EAST




FARM

A farm for production



FARM

A farm for production & experience



A daylighting vertical farming system

Yield : 60600 kg/yr

dutch vege consumption: 46 kg /capita/yr

1320 ppl yearly vegetable demand

designed residents number : 216



ROOF FARM

Place for activities (music event)
preparation for the visiting
weekly market

relax & chill







HOW IS THE RESEARCH APPLIED?



CLIMATE - AIR & HEAT

FARM

DWELLING

central air chimney

interlayer



CLIMATE - AIR & HEAT

SUMMER



CLIMATE - AIR & HEAT

CO2

WINTER



CLIMATE - ENVELOPE

An intermediate climate between indoor & outdoor



CLIMATE - ENVELOPE

Facade: single glazing




-clear view
-relatively light weight

mechanical control

indivisual control




CLIMATE - ENVELOPE

Facade: single glazing Fenestration

stack effect A




CLIMATE - ENVELOPE

Roof: ETFE cushion -Efficient insulation for roof farm
-Defuse sunlight, avoid sun burn, filter ultraviolet

-Light-weight
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CLIMATE - ENVELOPE

rainwater
¥
irrigation water storage
(thermal mass)
filtered grey water
toilet
¥

sewage

Water collection




Communal Atrium

Rooftop Vertical Farm

The Interlayer

Dwelljng




WHERE EACH PART OF THE BUILDING COMES TOGETHER



Roof Farming

Atrium

Dwelling

Interlayer



BALCONIES TO THE SIDE CORRIDORS



EXTENDED BALCONIES

FOR VISITORS & RESIDENTS
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CONNECTION BETWEEN 2 ROOFS



RENDERINGS
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FORMED A EAST TO WEST PASSAGE












MORE THAN THE ROOF

horizontal connection




MORE THAN THE ROOF

i

vertical connection




MORE THAN THE ROOF
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MORE THAN THE ROOF
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Communal vertical garden for residents




MORE THAN THE ROOF

horizontal connection

roof top farm

#

N7

NV

Communal vertical garden for residents

Farm Shop

i
[—
——
\ . ////{r \\ /// \\ /
B 7\ Y

vertical connection







AN INDOOR URBAN SPACE



HOW IS IT SUPPORTED?

FLOW OF THE LOAD

CENTRA
STAIRS




ATRIUM STRUCTURE

skeleton



ATRIUM STRUCTURE

balconies



ATRIUM STRUCTURE

roof space frame



ATRIUM STRUCTURE

horizontal passage



ATRIUM STRUCTURE

curtain wall support



ATRIUM STRUCTURE

curtain wall support



ATRIUM STRUCTURE

terraces



A SHELL THAT HOUSES THE FLOW OF

AIR, HEAT,WATER
CROPS, FOOD

ACTIVITIES
EXPERIENCES
CIRCULATIONS




A BETTER
IDLING PERFORMANCE
& EFFICIENT
MATERIAL FLOWS

LOCAL FOOD
PRODUCTION
(FEED 1320 persons)

GO BACK TO THE CONTEXT

A BETTER SPATIAL CREATED

EXPERIENCE NDOOR URBAN SAPC




BROADER APPLICATIONS?



CHALLENGIES
workflow for value assessment & decision making

spatial & social

values







