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The Problem: Food
Insecurity in Shanghai

m 29.21M People Expected in 2023

y.’.‘ 32% Farmlands

& 0 f ki
EHE 68% Urbanization

The rising concern about
ensuring food security in
developed cities like Shanghai
stems from the challenge of
meeting increased food
demand driven by population
density while facing limitations
in arable land availability due to
pollution and expanding urban
development.



180K ACRES
Total Arable Land Lost per Year

EXPONENTIAL
FARMLAND LOSS

Due to Fertilization & Urbanization

64.7%
Urbanization Rate in 2022

EXPECTING 80%
Urbanization Rate By 2035



OUR MISSION

We strive to create a space for sustainable
indoor farming for fresh vegetation. We aim to
be energy-efficient to minimize environmental
impact while supporting local communities
through a vibrant outdoor market space.
Through innovation and collaboration, we

aspire for positive change to achieve a healthier

future
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Mathew Song

Energy Analysis Lead
Horticulture Researcher

Jeffery Li

Project Manager

Mechanical Design Lead

Jessie Zhuang

« Architectural Design Lead

 Urban Designer

Justin Quong
« BIM Lead

 Enclosure Design Lead



PROJECT SITE

China, Shanghai, Jiading
District, ;LB E HFBRIRHE:
201800

31°22'05.9"N 121°14'55.9"E
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CONSTRAINTS

Constraints:
- Limited Agricultural Space

« Sub-tropical Climate
« Solar Patterns
e Indoor Environmental Control

- Nearby Building
Considerations




DESIGN OBJECTIVES

A @

Architectural and Passive Design Detailed Building Energy Farming System
Enclosure Design Strategies Performance Mechanical Design

SUCCESS CRITERIA:

ECONOMY

400G/DAY E 6000 | CIRCULAR

NEARBY RESIDENTS TO
FEED

* ) VEGETATION INTAKE




m PV Panels
mDrainage for rainwater harvesting system
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\~ Hydroponics 4 Mushrooms &' Rainwater Storage
= Nutrient Tilm Technique (NFT) = White button mushroom = Tanks

Hydroponics 4 Mushrooms »ulip Fish Tank

m NFT m White button mushroom = Tilapia

Hydroponics Mushrooms »glp Fish Tank | fids
m NFT m White button mushroom m Trout |
= Salmon

Hydroponics 4 Mushrooms

m NFT » White button mushroom = Compost
= Sump tank

BUILDING SECTION SCHEMATIC




Clean water

Crops Crops

Mushrooms

CO Wastewater
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INDOOR FARMING PROGRAMS

Mechanical room

Mechanical room

MARKET PROGRAMMING

e I Waste management
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Green roof
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Green roof

INDOOR FARMING PROGRAMS

COMMERCIAL PROGRAMMING

AQUAPONIC PROGRAMMING
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LEVEL 4

INDOOR FARMING PROGRAMS

AQUAPONIC PROGRAMMING
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Glass Brick Veneer Aluminum composite
material (ACM)
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SELECTION

Building-integrated Structural steel Structural precast
photovoltaics (BIPV) concrete
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ENCLOSURE
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KEY DECISIONS:
« Concrete walls act as a vapor and air barrier, EXTERIOR WALL ASSEMBLY

oerfect for high humidity conditions (R26)




PHOTOVOLTAICS

ENERGY

< POWER
STORAGE

INVERTER
AC/DC

ROOFTOP SOLAR PANELS
AND THE BIPV'S WILL
PRODUCE 44 EVUI

KEY DECISIONS:
« Utilize solar panels and BIPVs to offset heavy

electricity usage
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RAINWATER
HARVESTING

Continously Reused SUNpur:Ir:ﬂn;m Rainwater Flter
; ) Water Purification
Hydraponic
Sump Sump Tank Bio-Filter Main Tank
- \—"— Level 4
Continously Reused SNUT'EM E \ PR A\
> upplemen Water Purification ."'. . \ \
Hydroponic . ‘,
Sumgp Sump Tank Bio-Filter Fish Tank ' \ L
, Level 3
e Continously Reused Nutrient s
g % Supplement Water Purification .
[ Hydroponic it
oy Sump Sump Tank Bio-Filter Fish Tank . s
: . - - Level 2
™ ; - - Continously Reused Mutrient . :
e T 1 9 Supplement Water Purification | TR [
. Hydroponic 3 7 2o
\ A Sump Sump Tank Bio-Filter Water Tank
: Ground

Overflow
To Groundwater



MECHANICAL OVERVIEW

Heating

Primarily
Provided by Air
Source Heat
Pumps on
Rooftop

Cooling

Partially
Provided by Air
Source Heat
Pump, with the
Remaining
Supplied by the
Chiller

Ventilation

Provided by 7
Indoor Air
Handling Units
iINn Mechanical
Rooms

Recovery

Heat and
Condensate
Recovery by ERV
System
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RAINWATER HARVESTING

FILTRATION & COLD TRAP

TREATMENT

—

HYDROPONIC | | musroom | |
GROWING

GROWING eoaoLs
SPACES )
.

MUNICIPAL WATER CONDENSATE RECOVERY & RECYCLING FROM

SUPPLY SYSTEM DEHUMIDIFICATION AND EVAPOTRANSPIRATION

SEDIMENTER Il
AQUAPONIC Il MULTI-LOOP INDOOR T t SRR l
FARMING TECHNIQUE
FISH TANKS Q ||
l a HYDROPONIC
: g SUMP
T SLUDGE AND | )
BIOGAS —
KEY DECISIONS:

I| I| I|
e Rainwater Harvestin
DRUMFILTER _) BIOFILTER _) SUMP TANK J

: INCOMING « Decoupled Multi-loop System
i NUTRIENT
J ) \ y \. J | SUPPLEMENT « CO2Cycle
- - = PH
CONTROLLER « Condensate Recovery

FARMING TECHNIQUE SCHEMATIC DIAGRAM




)
|| KEY DECISIONS:
I CONDITIONED SUPPLY AIR TO VAV TERMINAL * Air Circulation between
‘ ? INDOOR AIR | FARMING SPACE UNITS é J£ Supply/Return
C;’ HANDLING \ | T | vavsysten
UNIT (AHU o . MAINTAINING REQUIRED ! . Enerav Recover
( ) ‘ “. 6AIR CHANGES PER 9y Y
|| . HOUR(ACH) .
— CONDITIONED SUPPLY AIR TO VAV TERMINAL a -
OTHER SPACES IN ZONE UNITS e
PROVIDES: \ J
COOLING - /
)
PROVIDES: ENERGY ||
PARTIAL COOLING RETURN AIR TO AHU RETURN AIR DISTRIBUTION
HEATING RECOVERY UNIT
(ERV)
\ \. J
mAKEwP | | =
AIR UNIT EXHAUST AIR

FRESH AIR INTAKE
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VENTILATION SCHEMATIC DIAGRAM




GROUND
FLOOR
VENTILATION
PLAN

KEY DECISIONS:

SUPPLY AIR
DISTRIBUTION

RETURN AIR
DISTRIBUTION

. EXHAUST AIR

« Dedicated Supply/Return Ducting for

Mushroom Space for CO2 Contamination

« Distinct Zoning between Farming and

Public Spaces

« Vertical Overlap in Mechanical Rooms for

Exhaust Air Ducting Continuity
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POSITIVE
PRESSURE

NEGATIVE
PRESSURE

NEUTRAL
| PRESSURE

HYDROPONIC GROWING SPACE

HARYVESTING RO

DECONTAMIMATION
WING SPACES

MUSHRDOM
RO

.
LL

LOADING
DOCK

MARKETPLACE

MARKETPLACE







FARMING PRODUCTION

2900 KG/DAY

LEAFY GREEN PRODUCTION

440 MA2

DESIGNATED SPACE FOR FISH TANKS

242 KG/DAY

PROVIDES FERTILIZER TO 900 LBS OF LETTUCE/DAY

400 MA2

DESIGNATED SPACE FOR MUSHROOM GROWTH

0.7 KG OF CO2

PRODUCED FOR EVERY KG OGC MUSHROOMS
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24%

OF BUILDING ANNUAL
ENERGY SAVING THROUGH
PV ENERGY

~2196 M3

OF ANNUAL HARVESTED
RAINWATER




ENERGY .
CONSUMPTION .
.
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PHASE 1 MAJOR COMPLETIONS

AUG 2023

ST AR T e e e END
MAY JUN JuL AUG

CURRENT .

CONCEPTUALIZATION

MASSING FORMS

BUDGET & SCHEDULING

MECHANICAL PRELIMENARY
DESIGN

ENERGY PRELIMENARY
ANALYSIS

e 2
PLANNING :

DESIGN

STRUCTURAL SYSTEM
EXPLORATION

CONCEPT REFINING

3D VISUALIZATION




PHASE 2 MAJOR DELIVERABLES

DESIGN
DEVELOPMENT

CONSTRUCTION
DOCUMENTATION

PASSIVE DESIGN
STRATEGIES

3D VISUALIZATION

MECHANICAL & BAS DESIGN
WITH EQUIPMENT SELECTION

DETAILED ENERGY
MODELLING & ANALYSIS

HORTICULTURE PRODUCTION
ANALYSIS

ENCLOSURE DETAILING &
DESIGN

SIMPLIFIED AQUAPONIC &
HYDROPONIC PROTOTYPE

BUDGET & SCHEDULING



EMPOWERING SUSTAINABLE
GROWTH, ONE SEED AT A TIME

Thank you!







SUPPLY AIR SUPPLY AIR
DISTRIBUTION DISTRIBUTION
RETURN AIR RETURN AIR
DISTRIBUTION DISTRIBUTION

. EXHAUST AIR . EXHAUST AIR
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