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Biomimicry Final Project
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Abstract

A sustainable world already exists.
Biomimicry is an approach to innovation 
that seeks sustainable solutions to human 
challenges by emulating nature’s time-

this design project  is to create products, 

over the long haul.



 

FACTORS OF AIR POLLUTION :

1. Taiwan can partially blame the poor air quality on the winter monsoon and also to the fact of the
sweeps China's industrial and natural air pollution across Taiwan during the winter season. In recent
years deforestation and  environmental degradation in western China have led to an increase in
seasonal sand storms that blow across Asia from the Gobi Desert.

2. China can not be blamed for all of Taiwan's poor air quality. Taiwan draws much of its electrical
power from six coal-fired power plants. Taichung's coal-fired power plant is the largest in the world
and the world's largest single source of carbon-dioxide emissions with over 40million tons of CO2
emissions annually (more than the entire nation of Sweden emits annually).

3. Traffic emissions have gotten worse as more Taiwanese take to the roads daily.

Detoxifying air pollutant for the people in the city
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TAIWAN POWER PLANT
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Brief
In the periphery of the base of a total of eight street 
blocks,  each property is different.  After analysis of spatial 
discrimination benchmark for floor height,(0.5m )  the 
interaction areas  with the highest degree of regional
filtering necessarily for those blocks facing Taiwan 
Boulevard. Therefore, a high degree of small open areas 
would be necessary to play as a place to link the neocortex 
of those blocks acting as reference point 
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The Mughal Game 5 Eelement 

Taichung Gateway
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Taichung Gateway

The Mughal Game 5 ELEMENT

Story Board

Entrance of the city
Symbolized tablet

Hunting urban texture of natural and historical memory

Standing in the train station      
fortress

vehicular movements.

Represent landscape and
entranceof Taichung

he lohe local trcal treaseasure imprip nt The
of of Taichungchchungof Taichung

Link to passagewayayy

The local treasure imprint 
of Taichung

Flow of traffic system

Surrounded by buildings

   Tablet

  Fort River Bridge Treasure

Taichung Gateway

The Mughal Game 5 ELEMENT

Story Board

Entrance of the city
Symbolized tablett

Hunting urban texture of natural and historical memory

Standing in the train station     
fortress

vehicular movements.
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The future urban situation integation(HH)

Motorcycle(Integration R6000)

People walk(Integration R700)

The future urban sitation integation (HH R3)

The future urban situation integation(HH R2)

Car(Integration R10000)

Space syntax analysis



Concept sketches of  a link (skywalk) - a hidden bridge
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Building height

Represent landscape and 
entranceof Taichung

Tablet Symbolic

Foreigners & local people stagger through places, people gathered and stay 
here, symbolizing the entrance of the Taichung.

Surrounded by buildingsFort Surround

With the natural development of the city, changing skyline, 
The concrete slowly surrounding the entrance of the city, 
The formation of a sense of siege is created.
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River Flows

one way street Pedestrian & Underpass Taxi System & Parking
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public space in Taichung MRT Lines in Taichung
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Chian Ye Old building Performance halls /  Multi-functional space3D Projection Mapping in facades

Old Building Regeneration

The Idea
To design a bridge that connects nodes featured with high 
population activity, becoming a link of passageway in the 
city. In addition, to treasure the local elements, such as old 
historical building , to generate an imprint of  Taichung City.
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Green belt
Taichung old train station
Piazza
Skywalk garden
The rooftop plaza
Sky shopping street
Performance halls /  Multi-functional space
The rooftop plaza /  Coffee shop / gallery
Gallery
Pedestrian subway

A
B 
C
D
E
F
G
H
I
J
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Giving a transparent material to enable light 
penetrating into the underground walkway 
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The idea i s  to  connect  nodes  that 
encourage activities to occur around the 
area

Perspective view of the skywalk from a distance. The shed 
underneath the skywalk provides opportunities to have more 
activities during the day, in Asia, people like to hang out in the 
spaces that are not exposed to the sun. Due to our geographical 
location, we are scorched by scorching sunlight throughout the 

36



37



The skywalk is to designed to integrate with 
the surrounding buildings. The initial idea is 
to create a green belt within and into the 
buildings, letting the lanscape integrate  the 
outdoors with the indoors of the buildings. 
A variety of functions are placed under a 
large roof shed to create a vivid space that 
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Trees planting and light design
Street furniture and waterfall  

Playing with water Place
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Public toilets Landscape open space
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Elevators Taichung local Souvenir shop
Bookstore / Coffee shop
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Skywalk garden section When the second entry appears in the old building
 Let the crowd embark on the roof that 
provides a more sun shading platform.
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Shopping malls or Performance Hall
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Skywalk garden is a good place for people to take a walk or lingere around after a meal 
or shopping in the building,  the city should have 

more  public spaces  to encourage people to stroll around the city to make the city 
become a lively space. 
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1st PAAU Workshop + Forum 2013
UPDAMI Space Syntax Urban Design Workshop in Yi-Lan



Yilan Train Station 
蘭 城 之 星 開 發 計 劃   a future plan from local 
government to create a big city center for local 
people, tourists, and workers, by connecting two 
main stations and adding new programs near by the 
train station.

The Place

47



in the town

  in the city

Yilan city

Jiaoxi 

Luodong 

Jimmy park Parking areaDiu Diu Dan

From taipei to yilan is only take 40mins
Yilan 6.5% Jiaoxi 34% Luodong 59.5%

Main transportation

Main high way

Warehouse Bus station

Public link

Farming link

Green link

Land use map

new buildings on
2 sides or railway
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Bus station

Proposed market area

Park

Public space

School

Gov ernment area

Proposed railway exits
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DUCKS

SANDPIPERS RAILS

EGRETS

MIGRATED

LOCAL

ESTUARY
WATER BIRDS
DUCKS
SANDPIPERS / RAILS
EGRETS

WENDI

DEZIKOU

SHUANGLIENPI

WUWEIGANGLAN YANG RIVER

* THE RADIUS OF CIRCLE DEMONSTRATES
THE AMOUNT OF BIRDS ACCORDING TO RESEARCH

SITE

JAN

DEC

NO
V

O
C

T

SE
P

AUG

JUL

JUN

M
AY

APR

M
AR

FEB

BIRDS IN YILAN
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EDUCATION CENTER
The people requires a better quality of  medical 
treatment the local people should try to promote 
the countryside environment to the tourist.

BIOLOGY CENTER
The East-coast of Taiwan possesses huge area 
of greens for scientists to preserve our green 

fauna.
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PARK CENTER
inculding the big nature reintroduced in the city
to link between the birds,trees,and green path.

DIFFERENT GENERATION
Hotel 

workers,tourists,local people
New residents

retired people,foreigners,students
Business area

newcomers,workers,students,
young generation
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Existing night market

Warehouse

Existing train station

Japanese house

Jimmy park

Important nodes
The immediate context around the train station was 
studied in detail, four important nodes; the Jimmy 
park, the Japanese house, the Warehouse and the 
existing market, were identified. Trying to see how 

activities at these place.

The market closes at 10 am. and  the shops remain closed 
during the rest of the day.  lf the road of the market has been 

connected toward the surroundings, it may generate more
opportunity for business potential.

The market spaces are losen and with potential, thus the 
connections can bring in more people to the old market.
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Night marketlandspace Commercial ElevatorJimmy house Street furniture
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Jimmy park attracts only tourists 
and not local inhabitants

Most of the times the park is 
empty during the morning hours

All the tourists who visits the park take 
pictures and leave. Inspite of benches 

provided they do not halt at the park.

Road Jimmy park Railway line WarehousesPark
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The night market is a little distance away from the
Train station and it does not provide car parking 
space.
The current car park is located at the opposite side 
of the station. Perhaps,linking the market to the 
surroundings which can be moreconvenient to local 
inhabitants and visitors and may even make the train 
station a lively place. 
Moreover, the de-function warehouses can
become functional ones again.

A few stalls, selling juices and drinks 
not many people waiting at the bridge during 
the day.

Area of night market in the afternoon

Existing
commercial

spaces

Existing
night market

Warehouse Commercial
spaces

Existing
Railway line

Road
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The local people and tourists
pass by the Japanese house. The
significance of the house has 
been lost as there is not much 
activity.
Furthermore, the old bus station
Besides it is not functioning either

Existing
commercial

Existing
commercial

De-funct
warehouse

Railway
line

Railway
line

Car park Japanese
house

Road

Feilds

Feilds
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Yixing road Art museum

+10.00 Railway level

+9.00 Railway bottom

+4.00 Wailway level

+0.15 First level
+/-0.00 Street level

Section A-A'
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Site on exsting railway Train ticket station Linsen road
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Yixing road Old train station

+0.15 First level
+/-0.00 Street level

+4.00 Walkway level

+10.00 Railway level

Section B-B'
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Site on exsting railway Train ticket station Linsen road
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+0.15 First level
+/-0.00 Street level

+4.00 Walkway level

+10.00 Railway level

Yixing road Jimmy's artwork square Train ticket station

Section C-C'
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Site on exsting railway Hospital Linsen road
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International competition 
CTBUH Student Competition
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Site 
Location

Phnom
Penh
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CONCEPT SKETCHES
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DESIGN BRIEF

Cambodia is  currently  faces faces a  lot 
of  construction and is  at  the beginning 
of transition, the majority of low-density 
residential gradually extending to the sky line. 
Start thinking about the design of local people’s 
habits, and for the local  popular  housing types 
or scale to categorize, such as single-family 
villas. The low density and medium density 
housing will be breaken up and reassembled in 
vertical type, like constantly overlapping layer.  
Imagine the future of collective housing can 
have more open spaces and green cover rate, 
improving  the  normal collective housing’s 
neighbor relationship. Due to stacking of 
different strata on the bui lding facade, 
staggered fill the space void space. Greening 
the city and regulating urban microclimate.



Biomimicry competition 
Biomimicry Global Design Challenge



HOME FOOD GARBAGE DECOMPOSER
by Jiaqi Tan / Echo Yang / Rex Chen / Wentao Zhang
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350,000,000 tons
global consumer food garbage each year

 totally global food supply

1,993,000t 
consumer food garbage,Taiwan,2014

incineration & landfill 60%

recycle feeding pigs 28%

recycle compost 12%
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Food garbage issues & strategy in food system

Strategy: Aerobic compost at home long-term compost space 

continuously enought oxygen

biological system
climate change 

pollution
land use

health 
system

social 
system

nutrient farming

food

consumer

ISSUES

food garbage
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FOOD GARBAGE RECYCLE MODE IN TAICHUNG

Resident in Taichung creating food garbage compost 
5,394 ton each year, in a consequence creating green 
house gases during the process.

feeding pigs 90%

46,797 t each year

mixture of
food garbage 

long time
transportation

high healthy risk
of pigs 

high risk of  human
food security

govenment plan: decrease the rate of 
feeding pigs with food garbege

How to deal with amounts of food garbage in Taichung ?

74



FOOD GARBAGE TRANSPORTATION PROCESS IN TAICHUNG

in house on its way to transfer station recycling process

garbage rotten 

bad smell

breeding germs

in transfer stationon city roads

food garbage stays in transportation process for 24-48 hours before being dealt 
with

5,394 t each year

pollution

health risk

climate changing

How to deal with negative impacts in transportation process ?
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honeycomb

high-efficiency space using

ORGANISMS AND BIOLOGICAL STRATEGIES

human lung leopard fish falco tinnunculus locust

increase air transportation efficiency  isolate from CO2

cocoonreed termite mound mangrove root eggshell

continuously ventilate
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Function: High-efficiency respiration
strategy: continuously ventilation

case study: termite mound

conducion of heat 
through walls of mound

cooler air sinking

termite nest chamber

warmed by respiration

porous surface

central chimney

fresh air drawn
into mound

warm air rising
by convection

design strategy

warm
air

air

CO 
2

air

compost unit section

air is coutinuously 
circulating

air outside is pushed 
into the unit through 

tracheas

air pressure inside is 
lower than outside

run out of the unit

air inside of compost 
unit becomes warm

composting produces 
heat

Design intuition
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Function: High-efficiency respiration
strategy: increase air transportation efficiency

the end of air vascular system

air capillaries
air capillaries pattern

spiracles

air airair

air vascular system of cockroach

trachea system

spiracles
compost unit
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Function: Air purification
strategy: isolate carbon dioxide

the structure of outer surface

air capillaries

nano-coating material
allow air coming in and forbid CO 

2 running 
away

the structure of inner surface

calcium oxalate membrane
isolate from CO 

2

cocoon silk weaving

CO 
2

outside of cocoon

inside of cocoon

air
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DESIGN MODEL 

compost unit

inside trachea

mature manure

air exits

1

2 3

4

5

air exits

1
2 3

4

5

trasparent shelter

planting unit

Each compost unit with its own date loads 
food garbage produced in that day and all 
units compose a space system inspired by 
the structure of honeycomb. After a long 
time composting, the mature manure in 
the unit could be provided for planting, 
meanwhile fresh food garbage could be 
added into it for next round.

Calendar Farming
The design mimic the spatial usage of honeycomb to generate the structual system and compost units  
are all marked with the date representing the date of garbages , such as 1, 2,  and so on for composting 
in order according to the date . After a period of time sufficiently aerobic composting , manure mature 
can be taken out of the compost units for planting in upper planting units and then new daily garbage 
is placed into empity unit to create a sustainable food recycling system as well as to beautify the urban 

purification trachea CO2

compost unit
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In Future

develope the nano-coating material according to cocoon 
structure the detailed and accurate sizes

look for cooperation with the company producing
facilities pre-processing(pulverized)food garbage
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Resume

REX  CHEN

2004' Cheng Shiu 

Tadao Ando 
            Architect & Associates

2008

THUC March II




