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Table 9: SDE Rules checkilist.

Rule Description

Content Requirement(s)

Drawing(s)/ Report(s)

3.2 Team Officers and Contact
Information

Team officer's contact information completely fulfilled in
Table 1 (SDE WAT)

PR: Page 56

4.3 Lot Conditions and attribution

Drawing(s) showing the storage and unloading areas and
corresponding load’s calculations

PD: SO-102, 103

4.3 Lot Conditions

Calculations showing the structural design remains
compliant even if there is a level difference, and

drawing(s) showing shimming methods and materials to PM: Page 991
be used in case
4.4 Footings Drawing(s) showing the locations and depths of all
ground penetrations on the competition site PD: ST-001
4.4 Footings Drawing(s) showing the location, contact area and soil-
bearing pressure of every component resting directly on PD: ST-001
PM: Page 991

the ground

4.7 Construction Equipment

Drawing(s) showing the assembly and disassembly
sequences and the movement of heavy machinery on the

PD: ST-201 - 210

competition site and specifications for heavy machinery PM: Page 545
5.1 Solar Envelope Dimensions Drawing(s) showing the location of all house and site
components relative to the solar envelope PD: AR-011
6.1 Structural Design Approval Structural drawings and calculations signed and stamped
PM: Page 991

by a qualified licensed professional

6.1 Electrical and Photovoltaic Design
Approval

Electrical and Photovoltaic drawings and calculations
signed and stamped by a qualified licensed professional

See attached PDF

6.1 Codes Design Compliance

List of the country of origin codes complied, properly
signed by the faculty advisor

PM: Page 23

6.2 Architectural Footprint

Drawing(s) showing all information needed by the Rules
Officials to digitally measure the architectural footprint

PD: AR-014

6.2 Architectural Footprint

Drawing(s) showing all the reconfigurable features that
may increase the footprint if operated during contest
week

PD: AR-041, AR-042
AR-043, AR-044

6.3 Measurable Area Drawing(s) showing the Measurable Area PD: AR-017
6.4 Entrance and Exit Routes Drawing(s) showing the accessible public tour route,
specifying the entrance and exit from the house to the PD: ST-101
main street of La Cité du Soleil”
7.3 PV Technology Limitations Specifications and contractor price quote for photovoltaic
components PM: Page 796
7.4 Batteries Drawing(s) showing the location(s) and quantity of stand-
alone, PV-powered devices and corresponding N/A
specifications
7.4 Batteries Drawing(s) showing the location(s) and quantity of hard- PD: AR-051

wired battery banks components and corresponding
specifications

PM: Page 813, 823

7.6 Thermal Energy Storage

Drawing(s) showing the location of thermal energy
storage components and corresponding specifications

PD: ME-001
PM: Page 762, 825

7.7 Desiccant Systems

Drawing(s) describing the operation of the desiccant

system and corresponding specifications N/A
7.8 Humidification systems Specifications for humidification systems and
corresponding certifications of the different elements. N/A
8.1 Containers locations Drawing(s) showing the location of all the water tanks PD: PL-001
8.2 Water Delivery Drawing(s) showing the fill location(s), quantity of water
requested at each fill location, tank dimensions, diameter PD: PL-001
of opening(s) and clearance above the tank(s)
8.3 Water Removal Drawing(s) showing the quantity of water to be removed
from each fill location, tank dimensions, diameter of PD: PL-001

opening(s) and clearance above the tank(s).



8.5 Grey water reuse

Specifications for grey water reuse systems

N/A

8.6 Rainwater Collection

Drawing(s) showing the layout and operation of rainwater
collection systems

PM: PL-001

8.8 Thermal Mass

Drawing(s) showing the locations of water-based thermal

PD: AR-051, AR-114

mass systems and corresponding specifications PM: Page 706
8.9 Grey Water Heat Recovery Specifications for grey water heat recovery systems. PM: Page 761
9.1 Placement Drawing(s) showing the location of all vegetation and, if

applicable, the movement of vegetation designed as part PD: AR-002

of an integrated mobile system
9.2 Watering Restrictions Drawings showing the layout and operation of greywater PD: PL-001

irrigation systems

10.2 SDE Sensors’ Location and wire
routing

Drawing(s) showing the location of bi-directional meters,
metering box, sensors, cables and feed-through to pass
the instrumentation wires from the interior to the exterior
of the house

PD: ID-001, ID-002

11.2 Use of the Solar Decathlon Europe

artwork, and content of all communications materials,

. h . PM: Page 465
Logo including signage
11.3 Teams’ sponsors & Supporting Drawing(s) showing the dimensions, materials, artwork,
Institutions and content of all communications materials, including PM: Page 465
signage
11.4 Team Uniforms Drawing(s) showing the artwork, content and design of
the team uniform
PM: Page 463
12.4 Public Tour Drawing(s) showing the public tour route, indicating the PD: PT-001
dlmen§|9Qs of any difficult point, complying with the PM- Page 413
accessibility requirements
20.0 Contest 6: Drying Method Drawing(s) showing the clothes drying method and the
g 9(s) 9 Vg PD: AR-022

place where the clothes will be dried.

20.0 Contest 6: House Functioning

Appliances and corresponding technical specifications.

PD: IN-401 PM: 862 ~

36.5 Photovoltaic systems design

Specifications of PV generators, inverters, wiring, cables,
protections, earthing systems, interface with the electricity
distribution network

PD: PV-001,PV-002
PV-011,PV-021
PM: Page 796 - 824

36.5 Photovoltaic systems design

Inverters’ certificates

PM: Page 811

36.5 Photovoltaic systems design

Maintenance plan for PV generators, supporting structure,
inverters, wiring, cables, protections, circuit breakers in
case of fire and earthing system. Fire protection systems
for PV DC wiring

See attached checklist

36.5 Photovoltaic systems design

The corresponding table “design summary” must be filled
out

See attached checklist

51.3 Fire Safety

Specifications for Fire Reaction of Constructive elements,
extinguishers and fire resistance of the house’s structure.

PM: Page 858

51.3 Fire Safety

Drawings showing compliance with the evacuation of
occupants’ requirements and fire extinguishers location

PD: FP-001,FP-002

51.4 Safety against falls

Specifications of compliance with the slipperiness degree
classes of floors included in House tour

PM: Page 860

51.4 Safety against falls

Drawing(s) showing compliance with conditions

PD: AR-101

for uneven flooring, floors with different level, Restricted
Areas stairs, Public Areas Staircases, Restricted Areas
Ramps and Public Areas Ramps

PD: AR-101, AR-361
PT-001, PT-002

51.4 Safety for avoiding trapping and

Drawing(s) showing compliance with conditions for

impact risk avoiding trapping and impact risk PD: AR-307
51.4 Safety against the risk of inadequate | Specifications for level of illumination of house tour areas
lighting light fittings PD: EL-401
51.5 Accessibility for People with Interior and exterior plans showing the entire accessible
Disabilities and Special Needs tour route PD: PT-001
51.6 Structural Safety Specifications for the use of dead loads, live loads, safety

factors and load combinations in the structural PM: Page 991

calculations




51.7 Electrical and PV Systems

Complete the “Electrical System Design PV Chart and
Checklist” Rule 48.

See attached Checklist

51.7 Electrical and PV Systems

Specifications of the wiring, channels, panels and
protections of the electrical installation

See attached Checklist

51.7 Electrical and PV Systems

One-line electrical diagram and drawings showing the
grounding, execution and paths

PD: EL-501, EL-502
EL-503
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Synopsis

Local Context: Taipei City

Taipei Rooftop

ORCHIDHOUSE

Taipei City Skyline - Urban Context

Taiwan is a country spanning only 36,193 km2 but
with a population of 23.34 million (compare with
France’s 674,834 km2 and 65.7 million people).
The population density is especially high because
two-thirds of the island is composed of mountains,
and as a result most people live along the coastal
areas. It is especially crowded in urban areas, such
as the capitol city, Taipei, which is one of the top
ten densest cities in the world. In addition to the
high population density, Taipei also developed
rapidly over the years, both of which contribute
to a random assortment of architecture in the city
that expands horizontally instead of vertically to
conserve space.

However, also as a result of the rapid development,
many of the residential buildings were not built to
last and have infrastructure that is now rundown or
outdated. Inrecent years, new residential buildings
are sky scraper apartments, which are usually only
affordable by the wealthy upper class because of
the luxury design and locations in the city center.
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Taipei Urban Crisis

Population Density In Taiwan

ORCHID HOUSE

This population growth results in the lack of living
space and sufficient public amenity, and cause
middle classes moving toward the periphery,
even outside of city. The majority of these people
are young professionals who just graduated from
collage whom have worked a few years, and they
are not able to afford a house yet. However, most
of them works in the city center and commute,
and caused major traffic congestions with millions
of cars and motorcycle. Consequently, the city is
left with a high carbon dioxide pollution, and the
decrease living quality.
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Taipei Urban Acupuncture

Ximending District

ORCHIDHOUSE

Taipei city population reached its 20-year peak
and residential building has been constructed
in various types. The majorities are a duplex
apartment, which is relatively wide and 4 to 5
story building, and a row house that is extremely
narrow and deep single family owned. These
two types were constructed during the modern
democracy period. Most of flat-roof duplex
apartment and row house are facing problems:
leakage, heat absorption and no public facilities.
Therefore, the illegal make-shift metal roofed
shelters have been introduced widely in most of
the residential buildings and create unregulated
cityscape of Taipei.

For Orchid House urban design strategy, NCTU
UNICODE focus districts where the most of duplex
apartment and row house are located as the most
needed area for urban regeneration to vitalize
not only the residential building, but also these
districts.
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Zero Energy District

BIO } , N\

= &
= i CPV
<
' ! S
BIO ¢ BIPV
—

Ximending Smart Grid Concept

As main focal point of Ximending Zero Energy
District plan, NCTU UNICODE proposes not only PV
panel implementation to buildings, but also larger
scale of renewable energy sources such as CSP
(Concentrated Solar Power), Biomass, Wind power
and Geothermal. In order for all renewable energy
sources to be distributed efficiently, advanced
applications of Wide-area-Measurement System
(WAMS) is installed one of larger footprint building
rooftops, and Data Centre (MDMS) serve all the
energy with automation system. Furthermore, AMI
(Advanced Metering Infrastructure) is installed to
Orchid House Clusters to manage power supply
within houses. Please refer Architecture Design
Narrative for farther details of AMI integration to
housing appliances.

MRT Station

EV Charging Station
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Orchid House Urban Concept

Orchid Cluster Section

ORCHIDHOUSE

Orchid Cluster in Taipei Urban Context

Orchid House extension on existing building in
Taipei city plays not only critical role for Ximending
zero energy district urban planning, but also to
apply new concept of urban regeneration. Almost
50% of residential building in Taipei city are over
30 years old and typically demolished during
the renewal planning. However, NCTU UNICODE
points out the problem of city re-development
organized by government and executed by private
developers. The developer tends to acquire larger
number of properties to combine the land FAR
(Floor Area Ratio) to build up high-rise residential
condominium, which is not affordable for average
income level and treated as investment target by
investors.

Orchid House will proved unique opportunity for
not only the building owner, but also the targeted
tenants, who needs housing support to pursue
their young profession to promote new creative
industry in Taipei.

Urban Design Transportation and Affordability Report
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Orchid House Prototype

Orchid House at La Cite du Soleil, Versailles, France

The Orchid House is as much a physical dwelling
structure as a mindset for living. NCTU UNICODE
hopes to use the Orchid House to revive Taiwan by
focusing on urban centres. Urban areas in Taiwan,
particularly the capitol city, Taipei, have high
population densities and a random assortment
of architecture — many buildings are old with
rundown facilities. Furthermore, as in all urban
cities but even more so because of the particularly
high population density, commuter traffic causes
extreme congestion, uses a lot of energy, and
creates large amounts of pollution. Reviving the
city would include not only renovating buildings
and improving the residents’ quality of life, but
also promoting creativity and sustainability.

Urban Design Transportation and Affordability Report 31
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ORCHID HOUSE

5.1.1 Urban Design Strategies
Taipei Urban Crisis

Taipei City General Condition

Settled in Qing Dynasty in 1709, Taipei city started as a trade port and economic centre (the Old Taipei)
in Northern Taiwan and stretch outward till what it looks like today as a metropolitan. Area of the City
proper is 271.7 sq. km., in which 47.8% is urban areas and 52.2% is non-urban areas. Taipei’s rich,
drastic natural environment is full of wind, water, mountains, and forests.

Population of Taipei city is 2.68 million with average density of 9,890 populations per sq. km. In urban
area, it is 18,000 populations per sq. km. Population would reach 7.01 million when counting the whole
metropolitan area including New Taipei City and Keelung. Due to differences in geographic location,
economic development of its districts, Taipei’s population is not evenly distributed. In 2010, the aging
index of Taipei has reached 94.1%.

Four main themes of urban development, based on the 2010-11 Annual Report, Dept. of Urban
Development, Taipei City Government:

Achieving Sustainable Urban Development: eco-friendly development, low-carbon, energy-saving
policies, and encouraging green industry.

Building a Beautiful Waterfront City: increase water-accessibility by newly developed facilities and
parks along the riverbanks and water edges.

Urban Renewal to Attract Industry: designating renewal zones, shifting capacity, and reviewing zoning
ordinances to attract vendors and industries. As well as establishing Urban Regeneration Stations (URS),
which turn idle spaces into vessels for people to create, to learn and to share with others.

Innovative and Efficient Execution: conduct urban development innovatively and efficiently, instead of
relying on policy arguing and facing complains from citizens.

Urban Design Transportation and Affordability Report



Population Density In Taiwan

ORCHID HOUSE

Population Growth

This population growth results in the lack of living space
and sufficient public amenity, and cause middle classes
moving toward the periphery, even outside of city.
The majority of these people are young professionals
who just graduated from collage whom have worked a
few years, and they are not able to afford a house yet.
However, most of them works in the city center and
commute, and caused major traffic congestions with
millions of cars and motorcycle. Consequently, the city
is left with a high carbon dioxide pollution, and the
decrease living quality.

Landprice Mapping of Taipei City
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Network of commuting

When examining the statistics for different
cities, the study was conducted by the Ministry
of Transportation and Communications have
found that a car commuter in Taipei City spends
an average of NT$13,777 per month, and it can
be reduced to NT$1,973 per month if taking
public transport. Despite the potential savings,
the study found that more than 60 percent
of commuters in Taipei would not consider
switching from motor vehicles to public
transport systems, because many counties
and cities have yet to develop a mature public
transport network system.

ORCHID HOUSE

Commutable area by Public Transportation

Population Shift Mapping of Taipei City
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Uncontrollable Traffic condition

Based on the research by Environmental
Protection Administration (EPA), Taiwan is ranked
17th the world and ninth in Asia in terms of its
carbon footprint. Each person in Taiwan, on
average, produce 10.89 tons of carbon emissions
a year, which is more than its Japan and South
Korea, and daily per capita carbon footprint of 19.6
kg, almost four times the UN recommendation in
2011.

Even though the highest carbon footprint
sector is industrial, Taiwanese transport sector
contributes its carbon emission by 14% of all.
Among this transport sector, the road vehicles
including motorcycles, passenger cars and trucks
account for approximately 94% of all transport-
related carbon dioxide emissions. Vehicle
ownership in Taipei shows extremely high growth
rate from 1980 to 2000 by 430% for cars and
173% for motorcycles due to the relatively poor
level of service of the bus system. These high
number of vehicle bring environmental pollution
as well as traffic congestion. The average speed of
private cars in Taipei city is about 20 kilo meters
per hour in peak periods while that of buses is
about 10 kilo meter per hour. Taipei city needs
new transportation system, which contribute less
carbon emission and street congestion.

ORCHID HOUSE

Number of Vechicles in Taipei City
Source: Taipei City Motor Office
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Energy Crisis

Taiwan’s energy supply is monopoly relying on Taiwan Power system, which is 41,400 MW installed
capacity in year 2011. However, the limited natural resources for energy generation, Taiwan relies on
99% of imported resources. Also Taiwan Power has developed isolated system which not yet been
connected to other power systems. Recently Taiwan Power has been falling to reflect the costs under
government’s energy policy.

No. of Customers (12,768 k)
1% 2%

® Industrial 210k
m Commercial 989k

m Residential 11,398k
Sales (198,637 GWh)

® Industrial 107,941

m Others 170k

m Commercial 31,677
® Residential 41,650

m Others 17,369

Taiwan Power System Map
Source: Development of Smart Grid in Taiwan, Frank, Faa-Jeng Lin
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Taiwan Power System Map
Source: Development of Smart Grid in Taiwan, Frank, Faa-Jeng Lin

The main reason why the energy cost is
increasing is that nuclear plants in Taiwan
are now facing serious reconsideration
by government and citizens. Anti-nuclear
protesters has started demonstration after
nuclear disaster in Fukushima Japan in March
2011 and currently over 68,000 people
across major cities against the island’s fourth
nuclear power plant construction. Since fossil
fuels play a major role in the energy supply
structure, the energy production costs are
depending on too much price difference of
the fuels. Taipower has been revising their
energy policy to steadily reducing nuclear
dependency, replacing nuclear with LNG for
base load and promoting renewable energy.
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Facing Natural Disasters

In September 16, 2001 Typhoon Nari struck Taiwan and took 91 lives. The typhoon rains overwhelmed
existing flood protection capacity some area where there is no regulatory reservoirs, and resulted in
major flooding. Taipei city is currently under fear of not only flooding, but also mud slides triggered by
over perception onto the mountain along the basin.

Flood Potential Map for a 100-year return period event
Source: Flood Vulnerability and Risk Maps in Taipei City
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Vacancy and Equilibrium of Density

Economic change and differences in district development cause impact to population unevenly
distributed in the city and some part of the city would vacant, even abandoned. In last decade, Taipei
City had established art villages and URS to reactivate certain vintage communities and streets, which
had successfully brought back economic to the areas. But for some part of the city the problem remain.
For example in Ximending, upper floors of many buildings are still abandoned while business and
activities only happen on street level.

If URS, an urban acupuncture strategy, can bring new life and energy back to old community, a new
way of intervention such as Orchid House (or part of it, to be embedded into existing buildings) can be
a bold opportunity to the old district.
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Opportunities

Turn urban crisis to opportunities

Even though Taipei City is facing a lot of urban crisis, there are still chances to implement and improve for
sustainable city development. NCTU UNICODE pays special attention to Taiwanese industrial capacity
in high-technologies, unregulated rooftop for new developable urban space and young talented people
who can guide Taiwanese industries for next years to come. The cloud diagram shows how each topics
in crisis and opportunities are related and can developed in relation. In our urban design strategies,
abandoned rooftop space and renewable energy technologies especially play important role.

In following sections, we explain step by step how to apply our urban design strategies to selected
locations of Taipei City as well as technologies we try to implement.

Taipei Crisis and Opportunities Cloud Diagram
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Rooftop as New Urban Space

For most of the Taiwanese building, especially in
the city, rooftop is usually a forgotten space with
minimal activities, if not none, which seem to be
irrelevant to our daily life. Some rooftops become
the backstage for “unappealing” facilities, such as
AC/Ventilation outdoor units, water tanks, pipes
and cables, while some become the expansion of
our living space. Because of the demands of gaining
more living space, most of the rooftops in Taipei
were renovated by owner illegally for private or
rental purposes. It’s an inevitable struggle between
the average citizen, developers, and government,
because most of the Asian cities were developed
bottom-up by the people, while modern Western
cities were mostly designed top-down by the
authority.

If we treat rooftop as the new ground for urban
space rather than a disease to remove, it could be a
new hope to many urban issues.

Community Single House
Housing 7% = eemmemsease-

18%

Row House
20%

SuperTiny Housing
7%

Condominium
12% 6%

StackVilla
1%

Duplex Apartment
30%

.

[

........................

Taipei Residential building Type
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Taipei Residential Building Typologies

Taipei city population reached its 20-year peak
and residential building has been constructed
in various types. The majorities are a duplex
apartment, which is relatively wide and 4 to 5
story building, and a row house that is extremely
narrow and deep single family owned. These
two types were constructed during the modern
democracy period. Most of flat-roof duplex
apartment and row house are facing problems:
leakage, heat absorption and no public facilities.
Therefore, the illegal make-shift metal roofed Row House
shelters have been introduced widely in most of
the residential buildings and create unregulated
cityscape of Taipei.

For Orchid House urban design strategy, NCTU
UNICODE focus districts where the most of duplex
apartment and row house are located as the most
needed area for urban regeneration to vitalize
not only the residential building, but also these

districts.
Duplex apartment
 Row Duplex
‘House  Apartment
4-5 stories
394,940 Bldgs !
Single Stack  Condominium  Super Tiny Community Housing Super Luxury Housing

House Villa Housing

Taipei Residential building Type
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5 Districts

After Taipei residential building typology research, NCTU UNICODE has chosen 5 districts in Taipei
for investigating the possibility of incrementing urban regeneration of residential building with
new energy solution. The districts are Nan-Ji Chang, Ximending, Di-hua Street, Da’an district and
Ming-Sheng Community. These areas are typically developed 30 to 40 years ago, and under the
governmental policy of urban regeneration district. Our urban design strategy is to develop these 5
district in phases to demonstrate new energy solution and economy engines with sustainable new
city development as urban acupuncture scheme.

Ximending Nan-Ji Chang Di-Hua Street

Da’an District Min-Sheng Community
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Urban Design Proposal

Urban acupuncture phases

Taipei city population reached its 20-year peak and
residential building has been constructed in various
types. The majorities are a duplex apartment, which
is relatively wide and 4 to 5 story building, and a row
house that is extremely narrow and deep single family
owned. These two types were constructed during the
modern democracy period. Most of flat-roof duplex
apartment and row house are facing problems: leakage,
heat absorption and no public facilities. Therefore,
the illegal make-shift metal roofed shelters have been
introduced widely in most of the residential buildings
and create unregulated cityscape of Taipei.

For Orchid House urban design strategy, NCTU UNICODE
focus districts where the most of duplex apartment
and row house are located as the most needed area for
urban regeneration to vitalize not only the residential
building, but also these districts.

Taipei Organic Acupuncture
by Marco Casagrande

Initiate Renewable Energy Policy
Phase 1 Initiate Smart Grid Policy (Micro Grid)
Pilot Initiate Orchid House Cluster
Initiate New Economy Engine

Install Renewable Energy Source
Phase 2 Istall bigger Smart Grid
Istall More Orchid House Clusters

Development ) -
Invites More Economy Engines

Implement R&D programs for Renewable Energy
Phase 3 Implement Smart Grid to most of area of district
Increase number of Ochid House Clusters

Implement rou
Promote economy eingines
Enhance Renewable Energy Technologies
Phase 4 Enhance Smart Grid Use
Enhancement Enhance Ochid House Clusters

Enhance economy eingines

L

Extend Renewable Energy Technologies
Phase 5 Extend Smart Grid Use & Area
Extend Ochid House Clusters
Extend economy eingines

Extension

Urban Acqupuncture Phases
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Zero Energy District: Ximending

In order to pursue the urban acupuncture concept, NCTU UNICODE has chosen Ximending district for
the first phase of development due to the urgency of renewal needed for this area.

Ximending in Chinese character describe West gate.
As its name describes, Ximending was one of the
most important location for Taipei development
under Japanese governance in the beginning of
twenty century. However, newer development
has been shifted to East side of Taipei City such as
Xing-yi district where Taipei 101 building is located.
Ximending area development was not active until
the MRT subway system introduced and located
metro station after year 2000. Currently Ximending
represents the centre of sub-cultural activities such as
fashion, movie theatres and shopping malls.

Taipei Urban Acupuncture phase 1 Ximending district includes following schemes as described
following diagram:

Incorporating renewable energy sources
Implementing Smart Grid and AMI technology
EV Rental Stations

Green Rooftop Space

Orchid House Cluster

Taipei Urban Acupuncture
Phase 1:

Xi-mending

Zero Energy District

Renewable Smart Grid + EV Rental Green rooftop Orchid House
Energy Sources AMI Technology Stations Space Cluster
BIPV WAMS Smart Charging Station  Utilize Abandoned Space Smart Living System
CcsP MDMS Power Distribution System Reduce Heat island Effect BIPV Housing Units
Biomass Energy ™S Reduce street parking Promote Open space Youth Housing Solution
Wind Power Micro-grid Reduce Carbon footprint Urban Regeneration
Geothermal AMI Finer transportation system Promote Creative Industry

Contents of Urban Proposal at Ximending District
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Ximending District Analysis

Ximending Zoning 3D Visualization

B Commercial/Residential [ Govermental (Schools) [ Parks
[ Parking Structure Residential

Ximending Zoning Map
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1. Programme

@ Red: shops
Yellow: offices

@ Blue: residential

4 N\
2. Alignments and setback
Ximending has a distinct
characteristics of the
“chamfered” corners

\ J

4 N\

I‘-:"H} . “
( Jr / 3. Potential rooftop surfaces
y / ' \l The highlighted rooftop

area adds up to around x
4 square meters

Typical Street Condition of Ximendig
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Smart Grid system with AMI (Advanced Metering Infrastructure)

Currently Taiwan National Science Council is developing “National Energy Project” to develop smart
grid and AMI (Advanced Metering Infrastructure). Objectives of this project is to use the developed
technologies of distribution automation and micro-grid to enhance the total installed capacity of
renewable energy, promote smart home energy management technology, and implement smart grid
and AMI. NCTU UNICODE’s Orchid House project in Ximending district is following the basic concept
and technologies to enhance possibility of planning Zero Energy District.

As main focal point of Zero Energy District, NCTU UNICODE proposes not only PV panel
implementation to buildings, but also larger scale of renewable energy sources such as Miscanthus
based Biomass plant, human waste based Biomass, Wind power and Geothermal. In order for
all renewable energy sources to be distributed efficiently, advanced applications of Wide-area-
Measurement System (WAMS) is installed one of larger footprint building rooftops, and Data Centre
(MDMS) serve all the energy with automation system. Furthermore, AMI (Advanced Metering
Infrastructure) is installed to Orchid House Clusters to manage power supply within houses. Please
refer Architecture Design Narrative for farther details of AMI integration to housing appliances.

In order to facilitate cultivation of larger amount of renewable energy source for covering Ximending
district electricity supply, Miscanthus Biomass plant is going to play the most important role.
Miscanthus (Commonly known as elephant grass) is a revolutionary biomass crop, which is a high
yielding energy crop that grows over 3 meter tall, and also native plant in Taiwan. The small island
in between Taipei City and New Taipei City has already growing native Miscanthus and can harvest
up to 172.8 GWh per year electricity amount. Also, Miscanthus processing factory, which operates
with hydrothermal carbonization to emit no carbon dioxide and generate carbon energy for reducing
production waste to zero footprint.

The Orchid House Cluster acts as a pilot project for further development of smart building energy
management technology. Eventually, AMI system will be installed to most of buildings in the district
to increase 20% energy usage efficiency from conventional grid system.

BIO NG

Ximending Smart Grid Concept
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Biomass System

Miscanthus

- :
: Growing areas

e

"l_

ju—

=

[ Biomass Generation |

Processing- Factory

Miscanthus-Growing area o
hydrothermal Carbonization plant

Distribute- City

Non Co2

o liquid fertilizer Emission

h &

T_» f 28800 kWh / 10000m? T—»@

Carbon

Energy
Q 300578.5 m2

28800*30=864000 kWh *2(two seasons) Waste =0 Emission =0

=1728000 kWh /year

| Energy Comsumption of Ximending |

Commercial Facilities: 845
10000~20000 /1kWh/month

Households:287
250~380 /1kWh/month

- Commercial Facilities - No Use

Residential (Collection) - Office Building
- Hotel - Government Agencies
- School - Parking Lot

Ximending Smart Grid Design
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EV Charging Station

As part of Ximending Zero Energy district plan, EV charging station will be installed several locations in
the district to promote energy efficient transportation method as well as to reduce carbon footprint
in the city. Electric Vehicle station is located inside of existing parking structure and E-motor cycle
is installed wider open street space along the main load, in order to utilize existing urban condition
of Ximending. Main purpose of this charging station is to promote car/motor-cycle sharing concept
in the city as part of public transportations such as Metro system, public bus and U-Bike (sharing
bicycle) to reduce dependency of private transportation methods.

All the electric charging station is connected through energy distribution network operation to
monitor power supply. These data is shared with online website or smart phone application for user
to check the up to date status of availability. Farther detail will be discussed on “Transportation and
Mobility Characteristics” section.
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Rental EV station integration to existing infrastructure
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Water Filtration System on rooftop

Parking Lot

Movie Theater

3

@

-
Fuxing Elementary School

Zhongshan Hall

National Taipei University of |7
Nursing and Health Science MRT Station

The Red House

Original Green Area(School,Park)

New Sidewalk Green Area /
Zhong Hua Rd.

New Rooftop Green Area

Ximending Green Programme

Green Roof

River

Ximending’s Rooftop Area : 254,943.5 m?

Ximending’s Existing Green Area:20990.8 m?
New Green Rooftop Area : 59893.15 m?

Green Proportion :
(20990.8 +59893.15) /254943.5 * 100%

* =31.7%
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Orchid Cluster

Orchid Cluster plays one of the most important
roles in Taipei Urban Acupuncture plan in
terms of regeneration of old city buildings and
solving physical building issues such as water
proofing of rooftop, newly added building
equipment, illegal extension to the building
and out-dated building utilities.

Orchid Cluster is not only just an addition
to existing building, but also integration
of renewable energy source, building
infrastructure, new vertical circulation addition
and green open space of the rooftop. Newly
added elevator shifts add easier accessibility
to the rooftop space and also able to regulate
it. Electric consumption for the all common
utilities are provided through Building
Integrated PV panel energy generation.

Farther detail will be discussed on “Individual
or collective housing building characteristics”
section.

ORCHIDHOUSE
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5.1.2 Market viability of the project

1.  Crisis 1: Housing Justice in question in face of much protested
Urban Renewal Act

Taipei as a capital of Taiwan is in need of urban renewal, however, often receiving protests which claim
housing justice.

Since Urban Renewal act was included as one of 10 key service industries in 2009, Urban Renewal cases
have taken place in a much faster speed.

Although the intention was for public welfare, including to improve the dilapidated building conditions,
overall appearance of in the city or to best make economical use of the land, housing justice has been a
much debated topic. Incidents including Wenlin Yuan (2012, in Shihlin district in Taipei) and Dapu(2013
in Miaoli County), one is perceived as a project of benefiting construction company to build high priced
high-rise housing complex, while the other one is deemed not respecting long-lived residents’ land
right and only to pave way for governmental plans (building a science and technology park).

The intended public welfare act was much overshadowed by the social incidents mentioned above.
One criticism has included ever heated housing affordability and real estate price increase as a by-
product of Urban Renewal act. One urban renewal tactic which touches less upon housing justice, is the
face-lift (re-do the exterior walls with new tiling work, etc). This has seemed a valuable effort to vastly
improve major street look of capital city, Taipei. However, in so doing, the physical building condition
would not be significant improved other than rental cost would be increased , which in turn might drive
out commercial tenants who cannot grow their business fast enough to catch up the increase on rent.

Our Urban strategies is named Greater Orchid Project, which plans to respond to the crisis of housing
justice issue, and present a solution that aims to tackle affordability, city appearance, and sustainability(
both in economic and environmental terms) all at once.

1) Protest Case Studyl: Wenlin Yuan

There are two main points when it comes to the
Wenlin Yuan urban renewal project. The firstis that the
Taipei City Government, relying on self-government
ordinances and regulations written by itself, forced
the use of the whole block as the renewal unit for the
project. The other point is that the developer relied
on Article 25 of the Urban Renewal Act to force a
minority that did not agree to move — in this case the
Wang family — to carry out a transformation of rights.
When the Wang family refused to submit, the city
government hit them with Article 36 of the act and
demolished their property on behalf of the developer.

Even more important is the question of whether the
renewal of the entire blockis the same as the legislative
prescription for planning of land for renewal as given
in Article 6 of the Urban Renewal Act. Where in that
article does it say that the entire block must be used
as the unit for urban renewal? The city government
has obviously exceeded legal regulations; it violated
not only the principle of prohibiting inappropriate
contracts, but also the protection of property rights
outlined in the Constitution.
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2) Protest Casestudy 2: Dapu

On July 18, 2103 four houses in Dapu Borough in
Miaoli County’s Jhunan Township were demolished
against the will of their owners to make way for a
controversial science park extension project.

The origins of the Dapu incident can be traced back
to 2008, when an optoelectronics company applied to
the Miaoli County Government for land on which to
build a factory.

The county government, keen to attract investment
from the company in question, drew up a plan for
the expansion of the Jhunan Science Park, which
is a branch of the Hsinchu Science Park, along with
designated areas on the periphery of the Jhunan
base. Although the company has said that it no longer
needs land to build a factory, the county government
is still determined to forge ahead with the plan.

To obtain a “dedicated park business area” of 27.98
hectares, the expansion plan demands 154 hectares
of new urban planning land. Apart from the core
“dedicated park business area,” the plan allocates
67.55 hectares for residential zones, 2.88 hectares for
a business zone and 1.85 hectares for a scientific and
technological commerce zone, and it specifies that this
land is to be developed through zone expropriation.

ORCHIDHOUSE
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2. Our Goals: (in 10 year & 50 year time)

1) Urban development should not sacrifice locally specific urban characteristics.

For those urban renewal projects receiving most
of protests, main reasons questioned include,
demolishing memorable urban fabrics only to build
unaffordable high-rise housings Among all the five
sites, we will discern the unique area potentials with
nice balanced view of civic and economic benefits to
construct the renew strategies.

From all the chosen 5 sites, taking two for instance,
in the exemplified site in Ximending, we will inject
filming industry to extend the concentration of existing
youngsters’ subculture and entertainment businesses
as well as revive its old-time folk-music hub for the
entire Chinese pop song market across south east
Asia. In Nan-ji-chang, seeing the medical and nursing
need for the aged population in the existing housing
units, we will build health care facilities as a key driver
to revitalize this long-forgotten area.

2) We use urban renewal as a key driver to revive undervalued urban spaces and strengthen
city marketing.

Competition among countries has been taken over
by that among cities. Besides architecture scenes
as a typical attraction for visitors, Taipei’s main
attraction has been mostly about daily life scenes or
back street cultures, including micro businesses such
as night markets, personal computer and cultural
related retailers, etc. In addition, Eslite Bookstore has
offered another culture aspect for Taipei city. Since
inception 25 years ago, its unique 24 hour operation
of a bookstore and lifestyle businesses built around
it has helped Taipei to be known for city of reading
and create a new type of economies that manifests
Taipei’s soft power in global competition.

We not only want to revitalize under-utilized urban
spaces and areas but also plan to transform identified
sites into leading positions in various industries. In
the future, in our first exemplified site, Ximending,
you may define it as Hollywood for Chinese filming
industry. In Nan-ji-chang, a much needed health care
model for aging population will be tested out, just to
name two sites.
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3) Create sustainable business models and sustainable designs.

We not only want to build sustainable buildings as part of urban renewal effort. Moreover, we want to
ensure that our Orchid house/cluster proposal is sustainable financially.

The new tenants in the Orchid House will bring in necessary sets of skills to for establishing specific new
businesses in respective areas. We would leverage young professional’s creativity and passion with
experienced industry’s experts by aligning new tenants with Venture Capital firms which will not only
provide funding but also guide them with necessary business and management insights. Ultimately we
want to further ensure the successful rate of from ideas to commercialization and generate powerful
new economies. For the long run, we want to greatly reduce the portion governmental funding and
supplement it with self-generated revenues from the new built-in economies.

4) Use Orchid House as catalysts both in terms of software and hardware to Foster City
development

As part of city marketing efforts, Taipei needs to build an iconic image to be remembered. Roof
addition has been built in a large quantity on existing urban dwellings in Taipei. However, public safety,
structure soundness, building system quality and most importantly, the appearance of it do not reflect
the necessary standard of a modern developed city. The hardware of Orchid house/cluster will reshape
the skyline of Taipei without demolishing all the memorable urban textures, the proper urban street
scale which inherently exists in most of these identified old neighborhoods will not be dismissed. On
the software front, the new passionate youngsters with carefully selected talents will energize these
areas by their spirit and professionalism.

5) Taiwan political reality, we should strategically promote politically irrelevant competitive
advantages to build up Taiwan’s international appearance and competitive edge.

Taiwan’s political position has long been a sensitive
topic and faced a critical challenge since the rising of
China’s sizable economic and political power. During
the time of political separation between Taiwan and
China, Taiwan has developed its global leading position
by technology and cultural outputs.

To enhance Taipei’s global reputation, we should
leverage these assets. After successfully hosting
International Flora Expo in Taipei in 2010, and Taipei
World Design Expo in 2011, Taipei has continued to gain
the opportunities for participating in the international
fairs though 2017 Taipei Summer Universidad and 2016
World Design Capital. Through the new economies
built within Orchid Clusters, and ecosystem integrated
from the local resources and know-how, we will further
strengthen Taipei’s soft power.
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6) In 10 year time, all the five sites with roof clusters will be built and well integrated with the
existing building system and urban infrastructure.

We plan to develop each site in terms of hardware construction and new economy incubation to its
steady stage in two year timeframe. In 50 year time, when the existing housing together with the
added roof spaces approaching the end of its lifecycle, we plan to have them retired. However, a nice
urban renewal model by then has proven. Nice old urban form with ideal street scale can remain
intact when economy generation can still stay prosperous. So the guidelines may inspire new mix
use housing development. With understanding that population growth may be stagnant or even be
negative in the next 50years, we don’t foresee the need for building more high rises. The areas with
retired houses removed will either have new development or release the land for more civic uses and
increase necessary green spaces. In addition, the 5 emerging new economies in 5 various sites will be
established to a fruitful stage.

Urban Design Transportation and Affordability Report 57



ORCHID HOUSE

3. Our Solutions:

Orchid House & Clusters as a timely response to the crisis:
Extend opportunities provided by governmental housing actions.

1) Software strategies: Defining economic opportunities and strategies to be built in the Orchid
Clusters
A. Strategy 1: Extend opportunities provided by governmental supports in entrepreneurship.

Our proposed roof addition through Orchid House, will not only coincide with the governmental policy
in place, we also aim to optimize it by connecting to other resources both from the city and central
government and leverage the unique conditions that the five representative sites can offer.

In 2013, our Ministry of Economic Affairs, initiated a Star-Up Taiwan plan. The goal is to assist young
professionals build their businesses. Acknowledging that to realize a business concept, a business
ecosystem needs to be built in a given environment. Appropriate industry know-how and ideas across
various disciplines should be exchanged and facilitated so that a start-up idea can attain necessary
funding and be commercialized.

Ourteam seeks to provide a platform through Greater Orchid Project that would extend and combine the
above mentioned two governmental efforts. With that, first, young professionals having ideas to start
a business will be able to work and live in our Orchid House clusters. Secondly, with below the market
rate rent, their disposable income will be increased and thus able to allocate their savings to partially
fund their entrepreneurship endeavors. Thus the sense of business ownership and commitment can be
strengthened. Thirdly, the sense of community and family bond can be created via properly designed
communal spaces.

Therefore, on the work front, all the Orchid House cluster residents will be able to co-work and support
necessary knowledge. On the living front, the not-yet-married youngsters will be able to form a pseudo
family relationship to look after each other which would also enhance a healthy living. Lastly, the
initially heavy reliance on outside funding can be lessened through revenues generated through the
newly developed businesses within the Orchid House clusters.

B. Strategy 2: Integrating central government focus and reorganization.

On May 20, 2012, in Taiwan, the Council of Cultural Affairs was upgraded to the Ministry of Culture
as part of a larger governmental reorganization. Subsequently, in March 2014, Ministry of Science of
Technology was formed from the National Science Council. Both ef-forts have manifested governmental
commitment to strengthen Tai-wan'’s global competitiveness in technological innovation and crea-tive
& cultural industries.

In our first exemplified site, Ximending, we aim to create an in-cubator to not only reflect governmental
endeavor, discerning oppor-tunities to exercise the power of two fields, technology and culture, but
also to highlight the district character of the specific area__ high-ly concentration of youngsters’
entertainment businesses.
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Therefore, the Orchid House clusters placed here will
serve as an incubator for filming industry. UNICODE
team sees the specific industry provide abundant
opportunities for the integration of cultural and
technological resources and talents. With this, we
can further elevate the already growing Taiwanese
filming industry.

Through new economies built in Orchid Cluster in
Ximending, Our goals are to form ecosystem from
creativity to commercialization, connect specific local
culture to global competition arena, and lever-age the
power of the newly created industry to enhance city
market-ing. In the near future, when one thinks of
filming industry, in the western part of the world, you
would think of Hollywood, in the great-er China area,
you would come across Ximending.

In this Orchid Cluster, it will function not only as dwelling units for young professionals with filming
industry necessary talents. And because of the proximity of living and working spaces, these young
talents are able to foster idea cross pollinating and collaboration among various disciplines. At the
same time, with centrally arranged supports from properly programmed IT, business management,
fi-nancing and public relation facilities, we aim to build an efficient platform to discern ideas with high
success potentials and facilitate the necessary dialogue among creative talents and business experts,
whereby a well crafted business model would appropriately balance the originality and financial return.

Understanding filming industry’s potentials as a new economy driver:

In the 80’s Taiwan’s filming industry once enjoyed its
heyday, the market reach not only commands high box
office sales within the local market, but also covers
chinese speaking communities in South East Asia.
Facing the competition from Hollywood blockbusters
and strong movie competitors from Hong Kong,
Taiwan’s filming industry went into decline in 1994,
and collapsed in 1997 worsen by the spiraling levels
of piracy. However, in November 2008, the success of
Cape No. 7, brought the confidence of Taiwan’s filming
industry. The movie was the highest gross domestic
film, only slightly below the sales in the country’s
cinematic history to foreign film, Titanic (1997).

Besides the recent success of locally produced movies,
Taiwanese films and directors have shined in the major
international movie awards. Forinstance, the director
Tsai Ming-liang has won Golden Lion (best picture) for
Vive LAmour at the Venice Film Festival in 1994 and
Silver Bear for Outstanding Artistic Achievement for
The Wayward Cloud at the 2005 Berlin International
Film Festival, just to name a few. The internationally
renowned director, Ang Lee, has even proven quality
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movies can well balance artistic as well as commercial benefits and pushed Taiwanese movies to the
most celebrated film award, the Oscars and showcased the successful collaborations between Taiwan’s
local crews and international experts, including those from Hollywood.

To ensure the long term and sustainable growth of Taiwanese filming industry, we may not lack of
talents. Several issues are stated by various industry experts.

Firstly, the scope of the themes requires further
developed to touch wider audience base
across different markets. Director Ang Lee, in
an interview once pointed out that two dozen
movies produced by Taiwan each year tend to be
narrow in scope with themes that are not well
developed.

“You don’t have to shoot a historic epic to
have scope,” stressing that the most important
element is the development of the theme. “You
just have to manage your subject in a way so
that it can touch the audience deeply,” he said.
“That’s what | meant by scope.” said Ang Lee.

Secondly, Culture Minister Lung Ying-tai cited special effects, post production and capital as the areas
that need more work. This capital heavy field will be improved once funding channels are better
secured.

Thirdly, we need make the films and establish distribution channels that are able to penetrate larger
Chinese speaking markets, i.e. Mainland Market.

The China push is part of a wider strategy to develop a commercial film industry in Taiwan, which is
renowned for arthouse classics and low-budget genre films, and usually has a less than 5% share of the
Hollywood-dominated market.

The GIO (Government Information Office) recently announced a five-year plan to boost the industry
including a package of incentives and subsidies totalling $228m. Some of the subsidy is being earmarked
for international co-productions.

Moreover, Venture Capitalists, Ho-Li Cultural and Creative VC which is headed by filming industry
experienced experts including producer Tian-Chung Ma, has focused their investment in Chinese films
with a long term goal to enter the international market. Mr. Ma once said, Taiwan’s filming industry
does not lack of ideas. However, from idea to a completion of a move, there are many missing links,
for instance, no quality talents to improve scripts, etc. Films are a mixture of various arts. It cannot
be done by only a few individuals. Therefore, only a platform that encompasses all components of a
sound value chain is formed, filming industry’s long term development can be enhanced.

To summarize, the underlying talents and built-in program in Orchid Cluster to serve as a future filming
industry incubator will have to strengthen the vertical or horizontal integrations of the entire value
chain.
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2) Hardware strategies:

Defining Facilities in Orchid Clusters:

Seeing the soaring real estate price in Taipei city have posed a critical challenge for recent college
graduates and youngsters to optimally allocate their income to attain a quality living in the city, our
city government has started building youth housing which is slated to open by 2016. The sizes of this
dwelling units range from 24m2, 42 m2, 72m2. In order for the unique housing proposal responding to
the most urgent social matter not to be fluctuated in price with the real estate market and thus youth’s
interest of living would be sacrificed, the newly built housing will only offer rental option. To make it
more affordable, it runs at a discount of the market rate, 80%.

By combining the prerequisites of the two plans (Youth Housing and Start-Up Taiwan), as well as
considering the required talents needed we have outlined the criteria of our potential target tenants
for the exemplified site in Ximending as following:

Age group: between 20-30 year old.
Education:
a. Those who have completed entrepreneurship related certified courses for at least 30 hours

provided by local universities, government sponsored or enterprise organized institutions.

b.

With bachelor degrees or equivalent continuing education credits or publications in the following
fields, drama, set design, novel writing, script writing, dance, post production, costume design,
music, and those deemed required for film production by Orchid House the tenant admission
committee.

Ownership: all the residential units only for rental

Income level: prior to moving in Orchid Cluster, individual annual income below €30,000 or family
income below €50,000.

The lease length: minimum 3 years, maximum 5 years.
Unit size: Living spaces 24m2, 42 m2, 72 m2
Unit quantity: In each street block (100mx50m) there will be equivalent 10 prototype-size Orchid

Houses built and formed into a cluster. To achieve a sufficient urban regeneration scale, we plan to
apply Orchid Cluster on 5 street blocks in Ximending area.
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Functionality: We will provide co-working and co-living spaces for the following talents and associated
functions.

a.Pop music & film score: song writers, producers, and singers, musicians
b. Movie production: screen play writers, directors, actors, postproduction
c. Design related: set design, web page design, branding design, costume design, make-up artists

d. Supporting shared facilities: Spaces for working, these people may not live here. They include
but not limited to the following, IT team for app developing, PR team for marketing and event
hosting, financial team for fundraising and business training purposes.

Circulation: For each street block (average size 100m * 50m), we will add 3 elevators at proper locations.
These elevators are normally only for roof tenants use to provide ideal separation between the existing
residents below and the new young talents.

However, when special events are held at the roof, i.e. film preview, live music sharing, etc, the residents
below will be invited and encouraged to attend. When accessing the roof is necessary to the existing
residents below, they will either use the existing stairways or the elevators will be temporarily shared
when these special occasions occur. With building owners’ participation in the social events, a sense
of community between the new and old residents can be created. Furthermore, the housing owners
who have participated in the Greater Orchid Project, after seeing the improvement of their buildings,
would actively be the advocators to encourage other potential home owners to join our urban renewal
concept.
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5.1.3 Indivisual or collective housing building
charcteristics

The Orchid House team believes that a long term vision for a city must be built from what’s within.
We carefully select five sites which can critically represent housing development history as well as
urban conditions in Taipei.

From west side of Taipei to the east, our sites
encompasses those historical houses built during
Qing dynasty, which manifested the heyday of
all the commercial activities due to the proximity
to the main river for transporting goods to those
modern housing buildings built during 60’s and
70’s at heart of modern Taipei Of those buildings,
modern living referenced from western cities,
was originally portrayed through all clear defined
building systems and ideal proportion of outdoor
and indoor spaces. Most importantly, their scale
in relation to urban context. As time progressed,
original building structures can no long suffice ever
growing city density and changes of population
and its associate demographic structure. Fostered
by not strictly reinforced covenant and building
regulations then, illegal additions beginning to
sprawl all over these buildings. As a result of
this, both the residents and their living conditions
faced critical challenges. Below we identified 5
critical common flaws of buildings located in these
representative sites:

1) Dilapidated waterproof on the roof posed potential leaking problems.

2) Newly-added building equipment (i.e. water tank, solar panels, etc) not being integrated
aesthetically and functionally to the existing buildings.

3) Illegal room additions to the roof are not built with public safety and durable tectonics.

4) The valuable outdoor spaces on the roof especially for a high-density city were long being
deprived.

5) Many dated piping and building electrical systems not being properly laid out and repaired.
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In response to five critical issues above, our Orchid House proposal aims to solve all these urgent
issues at once with not only what’s being carefully designed in the house but also the outdoor spaces
shaped and enclosed by the new structure. We envisage a reclaimed civic space on the roof can
offer a valuable social and economic engine to a new Taipei. Collectively, we plan to apply our roof
design to all the 5 sites in a phased fashion. By carefully understanding demographics and existing
activities within them respectively, the outcome of the Orchid House will not merely a standalone
addition to our skyline. They will form into clusters, interdependent social and economic ecosystem
not only within but across communities. Most critically, our proposal will become an integral part of
the old communities. Finally, they will trigger transformation of old neighborhood to create a unique
lifestyle for each one, whereby both newcomers and existing residents can emotionally identify with
their own living environment and ultimately a sustainable urban renewal outcome can be arrived.
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Pedestrian Circulation
Ximending has several narrow alleys
which is good for making a new

\_ ) entrance for the Orchid Cluster

Vertical Circulation

Within the block, 2 locations are
identified to locate elevators and
staircase
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The proposed Orchid House set forth in
Architecture section will serve as a prototype.
Based on the available lot sizes and specific
building conditions, i.e. the shapes of the roof,
the locations of the existing elevator or stairway
shafts, mechanical rooms, access to the street
level, we will form Orchid House into clusters
which are inspired by Taiwanese traditional
courtyard style housing setup. With properly
designated proportion (50% residential, 25%
open green area, and 25% circulation space)
of outdoor spaces relevant to indoor sizes, we
believe that newly created common areas will
vastly transform mostly isolated and independent
city life. This arrangement also speaks to the need
of co-working and co-living lifestyle to foster new
businesses being materialized.

ORCHID HOUSE

In the five selected sites, the buildings used to exemplify our Orchid House Cluster and the economic
generating concepts are mix-use in type. Strong commercial activities at street level signify the themes
that long help the neighborhoods develop their own characteristics. Bringing the new economies and
existing commercial activities together would help the newly developed communities at the roof level
arrive a self-sufficient status, which would encourage socializing between the old and new residents
but also minimize the traveling costs which often seen as an issue in newly developed area in Taipei.
We understand that building hardware such as physical construction for a city is much easier than
ensuring the success of complementary commercial activities. By leveraging the economic energies of
the existing sites would not only avoid erasing any given characteristics of the areas but also reduce the

living expanses of these young professionals.
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5.1.4 Transportation and Mobility Characteristics

Based on the research by Environmental Protection Administration (EPA), Taiwan is ranked 17th the world and
ninth in Asia in terms of its carbon footprint. Each person in Taiwan, on average, produce 10.89 tons of carbon
emissions a year, which is more than its Japan and South Korea, and daily per capita carbon footprint of 19.6 kg,
almost four times the UN recommendation in 2011.

Eventhoughthe highest carbonfootprintsectorisindustrial,
Taiwanese transport sector contributes its carbon emission
by 14% of all. Among this transport sector, the road vehicles
including motorcycles, passenger cars and trucks account
for approximately 94% of all transport-related carbon
dioxide emissions. Vehicle ownership in Taipei shows
extremely high growth rate from 1980 to 2000 by 430%
for cars and 173% for motorcycles due to the relatively Residential
poor level of service of the bus system. These high number
of vehicle bring environmental pollution as well as traffic
congestion. The average speed of private cars in Taipei
city is about 20 kilometers per hour in peak periods while
that of buses is about 10 kilometer per hour. Taipei city
needs new transportation system, which contribute less
carbon emission and street congestion. NCTU UNICODE
propose green e-motor cycle parking system along with
the Orchid House ground level for removing street parking
and creating more renting e-motor cycle spots in the city. CO2 Emission graph
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ORCHID HOUSE

The Taipei traffic condition can be divided into
three sectors: public transportation, private
vehicles and non-mortared. Private vehicles
such as car and motor cycles occupy 42 %
followed by public transportation 37% and
non-mortared 21 %. However, these private
vehicles generate most of carbon dioxide
among the transportation sector. Also due to
overpopulated cars and motorcycles, Taipei
city streets are packed with street parking. It is
similar condition as congesting blood vessel in
human body.

In order for Taipei city to maintain healthier
infrastructure, we need to solve overly
populated vehiclesin the city by providing better
and more convenient public transportation
system. U-bike system has been implemented
into city public transportation system well
since 2009, and the available station has been
increasing dramatically. We think adding similar
services, but faster in speed will help the city
public transportation to be improved.

Taipei U-bike System
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MRT Station U-Bike Station

Rental EV station integration to existing infrastructure
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Orchid House

Existing Parking Structure
With Integrated Photovoltaic Panel
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5.1.5 Affordability

Business Model & Financial Verification

By extending the above mentioned governmental supporting programs, we aim to create joint venture
program specifically for Greater Orchid Urban Renewal project. The whole project will be implemented
in a phased fashion. The ultimate goal is aiming to create self-sustained business model. In time, the
reliance on governmental funding will be gradually lessened one site after another and supplemented
by profits generated by Venture Capital funded new economies. See the business model structure
below:

Greater Orchid Project Business Model
For Ximending Site (new economy: filming industry)

funding sources expenses revenue generation

orchid house

t (30% i i
government (30%) orchid rental income

house/cluster

construction

5% share of built-in

venture capital MEP system filming industry
firms focused on |nFeg.rahon.W‘|th value of outputs
filming existing building

industry(20%)

landscape and

existing building public facilities electricity sale
owners(10%)

ongoing
ESCO(40%) maintanance

30 % of the revenue generation will deem as earning and be shared
among all the initial investors ( gov, vc, building owners, and ESCO)
based on their investment percentage. The balance of revenue will
serve as initial funding for the next site---Nan-Ji-Chang

Greater Orchid Project Business Model
For Nan-Jin-Chang Site (new economy: health care /nursing for elderly)

funding sources expenses revenue generation

orchid house

seedvfund'\)ng from orchid rental income
1st site (5%) house/cluster
construction

government (25%)
5% share of built-in

venture capital _MEP sys.tem . health care value of
firms focused on integration with outputs
health care existing building

industry(20%)
landscape and
existing building public facilities electricity sale
owners(10%)
ongoing
ESCO(40%) maintanance

Greater Orchid Project Business Model
For NEXT SITE
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Structure of Business Model:

In the following cashflow projection, we assume a 2 year time frame for Ximending site to be
completed in 5 street blocks. The projection is built in three categories: (Funding Sources, Expenses,
and Revenue).

a.

Funding sources/investors:

Government fund:

Besides the before mentioned Youth Housing and Start-up’s governmental programs, for
specific aged buildings, government will also provide matching financial support. The current
funding and scope related to renewing old housing buildings are detailed below:
1).Sponsored Targets: Buildings older than 20 years or 7 story-high ones without elevators.
2).Sponsored Items:

i.Adding elevators.

ii.Adding handicapped accessible spaces to even sidewalk level difference.

iii.Repair exterior wall materials, etc.

3).All the above mentioned items, can be sponsored up to 45 % of the total construction
cost. However, the sponsored amount cannot exceed €250,000 The Greater Orchid Urban
project will take only 30 % matching governmental contribution for our proposed Concept.
However, this matching percentage will decrease over time.

Venture Capital fund focus on filming Industry:

1).20 % of the project funding will be provided by partnership Venture Capital (VC) firms
comprised of experts from filming industry. This portion of the funding will be used as
seed funding to boost collaboration amount talents reside in the Orchid houses and assist

commercializing ideas. Thus the new economies can be formed.

2).Representative from the VC firms will sit in the Orchid Tenant Selection committee to
ensure talent alignment.
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Existing housing owners:

For old housing renewal, as described in Government fund, Government will only contribute
the 45% of the required construction cost, the other 55% will be provided the existing
housing owners. In our Greater Orchid Project, with diverse funding sources, the existing
owners will only have to provide 10%, which is significantly lower than the urban renewal
policies been implemented. This will be an efficient incentive for more owners of old housing
suitable for Greater Orchid Project to participate

ESCO (Energy Service Company, ESCO):

This typed of companies have been in existence in 15 countries including UK, US and Japan
for several years. Recently ESCO is also established in Taiwan. ESCO’s main function is to
push implementation of energy-saving. By integrating energy saving and loan experts, ESCO
is able to customize a service proposal for their clients. The required fees are paid back in
an agreed timeframe from the benefits of energy consumption improvement. Because of
ESCO’s involvement, the clients do not have to borrow the funding, which helps incentivize
the collaboration.

In our Greater Orchid Project proposal ESCO will serve as one funding source among others.
It’s financial contribution will amount to 40%. With this partnership, our project will greatly
benefit from their energy specific financial and technological know-how.

Expenses:

Construction of Orchid House and Clusters & MEP and system integration with existing
buildings:

Based on our cost estimate, on average, each Orchid House (size of the prototype)
construction cost is €200,000. In each street block (100mx50m) equivalent10 prototype-
size Orchid Houses will be built and formed into a cluster. To achieve a sufficient urban
regeneration scale, we plan to apply Orchid Cluster on 5 street blocks in Ximending area. We
estimate additional 10 % of basic construction cost for MEP system integration and necessary
landscape and pubic facility. In addition, for each street block, the required 3 elevators will
cost around €90,000 (€ 30,000 each). Therefore, the total construction cost for each street
block to implement our design proposal is shown as below(chart #1):
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2. Ongoing Maintenance:

We plan to have 5% of total Orchid House construction to be allowance for ongoing
maintenance for the built elements. That amounts to €572,500 (see chart #2)

c. Revenues:

1. Orchid house rental Income:
Based on the following hypotheses, we are able to build 236 units equivalent 24 m2 (minimum
dwelling unit size per Youth House project), annually we are able to obtain €2,097,900 rental
income from all 5 street blocks in Ximending (see chart #3&#4):

1. Average block size of exemplified site at Ximending 100mx50m and build coverage rate
70%

2. Average current market monthly rent of 24 m2 studio unit in the same area: €185
3. Orchid House tenants pay 80 % of market rate

4. Total Orchid House interior floor area to footprint ratio: 1.62 ( based on the prototype of
Orchid House)

Chart #3
Orchid House Total Rentable Area per 100m *50m street block
Taotal rocf area 5.000.00
Total Coverage Ratio (T0%) 3,500.00
FAR { assuming all the implemented orchid house

1.62

has similar ratio to the prototype)
Total Floor area 5,670.00
equivalent number of 24m2 dwelling unit 236.25
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2. Share of new economies generated from orchid clusters:

Greater Orchid House project will receive 5% of value of output from the filming industry built in our
clusters, they include the following products, but not limited to:

a) Script writing sale

b) soundtrack sale

c) move scene (those filmed in the orchid house) rental
d) performance agent

e) movie box office sale

f) DVD sale, etc

Based on the data provided by Ministry of Culture for filming industry regarding value of output and
growth rate ( year 2009 to 2011)as shown below, we can see filming industry is definitely a growing
economy and worth further developing.

Assuming Taiwanese filming industry will continue its strong growth and we use the output value
figure in 2011” 0.38” billion as a minimum figure, Greater Orchid Project ‘s annual income from the
incubated filming industry will be €38million. With that, Greater Orchid House project will have
revenue €18,991,250 annually. (see chart#5, we assume that 1st is preparation period and will not
have value output until the 2nd year)
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3. Electricity sales:

In Taiwan, on average, each orchid house generates 9506 kWh/year, projected annual use is
3,436.5; the balance is 6,069.5 kWh/year.

With more than 50% of the electricity not being used within Orchid Houses, we plan to sell
it back to Taiwan Power Corporation. Collectively from all the 5 street blocks and sales price
per kwh €0.24, the Greater Orchid Project is able to produce €71,772 annually.(see chart #6)
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Summary of the cashflow projection (see chart #7, 8, 9):

As demonstrated in the cashflow summary below. In two year time, only with the funding
needed for hardware construction, we are able to generate significant amount of revenue.
After paying back 30% of the revenue to all the respective initial investors, we still have
large enough amount (€16,331,415.57 >€12,595,000) to cover the Orchid Cluster hardware
construction (assuming similar scale to Ximending) . The balance of that can add to the seed
funding for more cash heavy reliance of the next new economy, in our case, “Health Care” in
Nan-Ji-Chang.

Therefore, our cash projection has summarized that assuming 2 years development for
each site to mature to a steady stage in new economies, reliance on outside funding will
be greater lessened site after site. The self-sufficient financial status can even be achieved
earlier, should we can manage to grow the respective new economies more efficiently.

Moreover, compared to the initial funding provided by each investors for the initial

construction expenses( see chart #2), in 4 year time, the total amount paid back to them can
already recover their invested capital.
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Chart # 7|

Cash Flow Projection (in 2 year time frame)

Assuming Filming Industry will not have value output until year 2

Funding Needed (€)

Government 30% 3,778,500.00
VC 20% 2,919,000.00
Building owners 10% 1,259,500.00
ESCO 40% 5,038,000.00

Orehid House Construction, MEP
11,450,000.00
integration,

On going maintenance(2years) 5% 1,145,000.00

Rental 4,195,800.00
Filming Industry 18,991,250.00
Electricity Sale 143,543.68
Total 23,330,593.68
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Synopsis

Local Context: Taipei City

Taipei Rooftop

ORCHID HOUSE

Taipei City Skyline - Urban Context

Taiwan is a country spanning only 36,193 km2 but
with a population of 23.34 million (compare with
France’s 674,834 km2 and 65.7 million people).
The population density is especially high because
two-thirds of the island is composed of mountains,
and as a result most people live along the coastal
areas. It is especially crowded in urban areas, such
as the capitol city, Taipei, which is one of the top
ten densest cities in the world. In addition to the
high population density, Taipei also developed
rapidly over the years, both of which contribute
to a random assortment of architecture in the city
that expands horizontally instead of vertically to
conserve space.

However, also as a result of the rapid development,
many of the residential buildings were not built to
last and have infrastructure that is now rundown or
outdated. Inrecent years, new residential buildings
are sky scraper apartments, which are usually only
affordable by the wealthy upper class because of
the luxury design and locations in the city center.
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Taipei Urban Crisis

Population Deusity In Taiwan

ORCHIDHOUSE

This population growth results in the lack of living
space and sufficient public amenity, and cause
middle classes moving toward the periphery,
even outside of city. The majority of these people
are young professionals who just graduated from
collage whom have worked a few years, and they
are not able to afford a house yet. However, most
of them works in the city center and commute,
and caused major traffic congestions with millions
of cars and motorcycle. Consequently, the city is
left with a high carbon dioxide pollution, and the
decrease living quality.
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Taipei Urban Acupuncture

Ximending District

ORCHID HOUSE

Taipei city population reached its 20-year peak
and residential building has been constructed
in various types. The majorities are a duplex
apartment, which is relatively wide and 4 to 5
story building, and a row house that is extremely
narrow and deep single family owned. These
two types were constructed during the modern
democracy period. Most of flat-roof duplex
apartment and row house are facing problems:
leakage, heat absorption and no public facilities.
Therefore, the illegal make-shift metal roofed
shelters have been introduced widely in most of
the residential buildings and create unregulated
cityscape of Taipei.

For Orchid House urban design strategy, NCTU
UNICODE focus districts where the most of duplex
apartment and row house are located as the most
needed area for urban regeneration to vitalize
not only the residential building, but also these
districts.
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Ximending Smart Grid Concept

As main focal point of Ximending Zero Energy
District plan, NCTU UNICODE proposes not only PV
panel implementation to buildings, but also larger
scale of renewable energy sources such as CSP
(Concentrated Solar Power), Biomass, Wind power
and Geothermal. In order for all renewable energy
sources to be distributed efficiently, advanced
applications of Wide-area-Measurement System
(WAMS) is installed one of larger footprint building
rooftops, and Data Centre (MDMS) serve all the
energy with automation system. Furthermore, AMI
(Advanced Metering Infrastructure) is installed to
Orchid House Clusters to manage power supply
within houses. Please refer Architecture Design
Narrative for farther details of AMI integration to
housing appliances.
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Orchid House Urban Concept

Orchid Cluster Section

ORCHID HOUSE

Orchid Cluster in Taipei Urban Context

Orchid House extension on existing building in
Taipei city plays not only critical role for Ximending
zero energy district urban planning, but also to
apply new concept of urban regeneration. Almost
50% of residential building in Taipei city are over
30 years old and typically demolished during
the renewal planning. However, NCTU UNICODE
points out the problem of city re-development
organized by government and executed by private
developers. The developer tends to acquire larger
number of properties to combine the land FAR
(Floor Area Ratio) to build up high-rise residential
condominium, which is not affordable for average
income level and treated as investment target by
investors.

Orchid House will proved unique opportunity for
not only the building owner, but also the targeted
tenants, who needs housing support to pursue
their young profession to promote new creative
industry in Taipei.
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Orchid House Prototype

Orchid House at La Cite du Soleil, Versailles, France

The Orchid House is as much a physical dwelling
structure as a mindset for living. NCTU UNICODE
hopes to use the Orchid House to revive Taiwan by
focusing on urban centres. Urban areas in Taiwan,
particularly the capitol city, Taipei, have high
population densities and a random assortment
of architecture — many buildings are old with
rundown facilities. Furthermore, as in all urban
cities but even more so because of the particularly
high population density, commuter traffic causes
extreme congestion, uses a lot of energy, and
creates large amounts of pollution. Reviving the
city would include not only renovating buildings
and improving the residents’ quality of life, but
also promoting creativity and sustainability.
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5.2.1 Architectural Concepts

Orchid Inspiration

The architectural design solution of Orchid house responds to the urban issues of Taipei, and team
Unicode tries to resolve problems such as heat island effect, excessive amount of storm water run-off,
and energy shortage. Thus, the Orchid House will address these issues by providing innovative and
forward thinking design, which is inspired by the wild orchids grow right underneath the canopy level.

In the tropical forests of Taiwan, orchid plants flourish by living on tall trees, nourished by the perfect
balance of indirect sunlight and run-off rainwater. In the Chinese culture, orchid is often talked about
with plum, bamboo and chrysanthemum, as the four gentlemen. It has a deep cultural meaning, and
the elegance has inspired us to design a solar house which can be placed on the rooftops of existing
houses in Taipei, which collects energy, retain water resource and provide more green plantation.
Also, in the traditional Taiwanese rooftops, people often use the additional space to plant orchids. Our
project gives the space back to tenants to continue their habits.

The NCTU/UNICODE will combine many sustainable technologies and innovative design solution to
create the Orchid House, the first self-sufficient solar house ever built in Taiwan to compete Solar
Decathlon Europe 2014.

Rainforest Structure Diagram

Emergents
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—t— 10m

Shrub Layer

Ground Level ~=—— Om

Painting Of Orchid Chang-Shuo Wu
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Just to harvest sun and wind power is not enough
to sustain people’s daily functions. Currently, Tai-
wan is under huge debate over adding the 4th nu-
clear plants, which consists of two 1350MW capac-
ity reactors. NCTU UNICODE believes that Taiwan’s
highly advanced institutional research capability
and successful high technology industries together
can develop a strong yet experimental renewable
energy utilization for not only Taiwan, but also oth-
er countries and cities in the world. water resource

In a country which natural resource is scarce such
as Taiwan, we believe that “blue is the new green”.
We need to converse water, as it is expected to
be the next crises. Taiwanese have long develope
some interesting way of increase the efficiency in
working, regarding to water supply. “Pi-tang” for
example, is a series of wet lands which depends on
only gravity to travel through the farm lands, and it
has strengthened the agricultural in Taiwan drasti- bio-diversity
cally. However, Taiwan already has 96 dams, with
total capacity of 2130,700,000 cubic meter worth
of clean water, but making dams is not the only
solution to reserve water. With Taiwan’s abundant
rainfall, Taipei basin floods almost every time when
there is storm. The Orchid Cluster Project will ease
the city’s sewage system, along with the following

benefits:
Pi-tang system
Energy Generation Rain Water Collection
1,410 GWh/year 29,212,369 ton/year
Green Space Addition Youth Housing Addition
4,820,000 m? 304,937 units

renewable energy
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Taipei Context

The development of Taipei city has begun right outside of the “west gate “ of Taipei city, thus resulted
in the city’s unbalanced distribution of old buildings and new construction toward the east. Map of
Taipei showing the existing city centres stringed up by the Taipei Metro (MRT) mainly in the East-West
direction, with several more North-South lines. Since it first began operations in 1996, the system has
been effectively reliving Taipei’s traffic congestions problems. At the same time, the system has proved
effective as a catalyst of urban renewal, as most tourist traffic goes along it.

This population growth results in the lack of living space and sufficient public amenity, and cause mid-
dle classes moving toward the periphery, even outside of city. The majority of these people are young
professionals who just graduated from collage whom have worked a few years, and they are not able
to afford a house yet. However, most of them works in the city center and commute, and caused major
traffic congestions with millions of cars and motorcycle. Consequently, the city is left with a high carbon
dioxide pollution, and the decrease living quality.

Taipei commuter traveling zone

Real-estate value of Taipei city
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Ximending district formation

In our urban strategy towards revitalizing the urban environment in Taipei, we have done an exclusive
analysis of 5 sites. Within them, Ximending has been chosen to be the first development prototype of
Orchid House cluster due to its urgency in terms of urban regeneration.

The goal of inserting Orchid Cluster in the Ximending area is to bring the younger generation back
into the city and cut down their commute time. It is essential in the urban regeneration step because
the clusters are forming a new economic engine, and the rooftop pockets can be used for both social
and working. It is also important to create a neighborhood feeling so the distance between tenants
are closer, and the security will be managed by residents.

It is composed of 4-5 story buildings with
a chessboard street pattern, planed dur-
ing the Japanese colonialization as a busi-
ness district. The historical significance
and modern values has formed an inter-
esting cultural blend, and became a per-
fect place for young adults to gather, ex-
change information, and share ideas.

Ximending district street view
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Orchid Cluster - Ximending Site

In the 1st phase of the urban
regeneration, our first acu-
puncturing point is at Ximend-
ing, which is located at the west
side of the Taipei main station.
It is an ideal site as most of the
building are 4-5 story with a lot
of vacancy. Our goal is to locate
Orchid Cluster on the collective
roof and make a new commu-
nity for the young professionals
related to creative industries
with focus on movie produc-
tions.

Aerial photograph of Ximending

Before 1980, Ximending was considered one of most fashionable and expansive district of Taipei, but
it experienced a short period of decline between 1985 — 2000, as Taipei city development progressed
eastward. Fortunately, with the newly planned MRT (subway) system at the year of 2000, Ximending
enters the phase of recovery. Under the masterplans of Taipei City Government, all storefronts and
street-side benches were renovated, and more economic activities have been added. Furthermore, the
street’s illumination has been improved and more cultural groups and street performers have stationed
in the area. The beauty of history and the youth culture interacts here and has become a great mix,
resulted an exciting place to be. With young consumer as main target, Ximending becomes the most
internationalized zone in Taiwan, and attracts a large number of oversea tourists to experience the real
Taiwanese culture.

www.taiwan.net.tw forum.pchome.com.tw

Orchid House will be constructed on top of these old buildings, to recreate rooftop spaces, enhance
building structure and revitalize surrounding neighborhood. With the addition of Orchid House, we are
estimating another 30 years of life time to be added to the existing buildings.
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Cluster Formation

)
Wy,

1. Programme

‘ ® Red: shops
Yellow: offices

® Blue: residential

2. Alignments and setback

Ximending has a distinct
characteristics of  the
“chamfered” corners, which
allows a better viewing an-
gle when turning

N/E 3. Potential rooftop surfaces

S /: . The highlighted rooftop

area adds up to around
" 4360 square meters
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4. Pedestrian Circulation

Ximending has several nar-
row alleys which is good for
making a new entrance for
the Orchid Cluster

,) ‘N ‘ 5. Three clusters
h‘"“h’#\,\' /‘ Within the block, 3 loca-

tions are identified to locate
4, elevators and staircase

6. Cluster Location

Two types of units are placed on
the roof:

six one-bedrooms (48sm each)
ten studios (26 sm each)
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7. Cluster Pockets

To create a balanced roof-
top space, several pockets
are designed to host seper-
ate meetings

8. Green space

2463 square meter (56.5%)
of green space is released
from the rooftop for public
sharing

9. Outdoor walkway system

Elevated circulation path
connects different levels of
rooftop and create commu-
nity zones

Architecture Design Narrative
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Massing Development

Taiwan suffers from visually unpleasant illegal rooftop structures that are made with metal sheets,
and our solar house is an opportunity to solve this problem, along with other social issues and

to promote sustainable living. NCTU/UNICODE takes the essence of this natural ecosystem, and
regenerates new principles of housing design. The four principles are:

. Adaptable for a rooftop structure

. Functions as a micro eco-system

. Conserves and generates resources

o Combines both passive and active strategies

The geometry of the house begins with a rectangular box, which is then angled to maximize the
performance of the house and reduce the heating and cooling loads. Orchid House is inspired by local
Taiwanese orchid green-houses and provides a large housing unit made of a small conditioned space
(56.92 m?), surrounded by a larger envelope (147.2 m?).

Relationship to streetscape

Design with Solar Radiant Analysis
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Sun
- Solar angle
- Solar panel
-
-
- -l
The angle of the roof
determines the solar yields
on the PV panels.
\
\
\
\
\
o
667\
_____ =2
The angle of the south fagade create
E—— L
the shading in summer and make
direct solar gain in winter.
Massing regarding to solar
Rain

- Sloping roof

- rain water collector

Lightweight

Assembly + Systemthinking + New life style

Massing regarding to rainwater
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Cluster Design

The Orchid House Program: a space for young professionals

The young professionals are selective people that went through team Unicode’s application to enjoy
the benefit of living in the Orchid House. Thus, the Unicode team propose a 5-year program, so the
young professionals have their chance to persue deams. The selected tenant will also join exposition
to share their experience living in a green environment, and pass on the (concept) of sustainability to

the next groups of tenants.
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Taipei has face some serious problems such as generation gap, as younger people can not afford the
rent and turn to the periphery of city. This has created a social impact, and our goal is to draw the ener-
gy back to the city. However, most middle classes living in Taipei have roommates, and the average liv-
ing space is around 16.8 m? per person. In the Orchid house, the usable area per person has increased
to 28 m?, including some common space to share. It provides the young professionals a higher quality
of living environment, which becomes a platform for them to live and work in the unit.

To design for the filming industry related tenants, the Orchid Cluster includes the following programs
in the complex:

1. Studio, 1-bedroom, 2-bedrooms

Open communal area, completed with seating

Small pockets spaces for separate meetings

Shared recording studios (smallest unit)

PwnN

Housing Type

Orchid House project proposes 2 types of housing plans to allow diversity in user groups.

SDE Prototype Row House Rooftop Duplex Rooftop
House Width : 9 M House Width : 5.2 M House Width : 23 M
L Shape Module | Shape Module C Shape Module
| Bedroom Unit Studio Unit 2 x | Bedroom Unit

335

Diagram of row house and duplex roof top configurations
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4 N

. Stair Core .
N
. Elevator Core

5F

-

N

I-shape module

Most of the young professionals in the city will only
need a studio space with cheaper rent. It is designed
for 1 to 2 people, with a full kitchen and a restroom.
The I-shape dwelling can easily fit in the 7-meter wide
row house.

L-shape module

This one bedroom apartment is designed to host 2
roommates or a couple, who live and work in the unit.
The module can adapt to the 14-meter wide corner
building. The second floor mezzanine space provides
extra space for office or laundry space.
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Building Integration

The collective housing system of the Orchid House does not only add a new addition to the house, but
also creates a chance to revamp the old building equipment, extend the building’s life time. During
the 1990s, Taiwanese economy is quite prosperous and it encouraged investors to develop the city.
However, it was done under the pressure of time and money, thus, a lot of construction was rushed
and done poorly. Most of the 15 to 20-year old building already have the problems of rusted pipes and
insufficient electrical wires, that leads to clogging the sewage pipes, and dangerous electric overload
condition. Therefore, it is recommended to change the water and electric equipment every 20 years.

Furthermore, leaking rooftop is another major reason that shortens building life cycle. Being an island,
Taiwan has a lot of rainfall with high salt content in the air. Before placing the Orchid House, we must
first improve the waterproofing on the rooftop to prevent leakage.

There are 3 important elements on the rooftop which we need to integrate:
- Green Space

- Material for covering

- Additional Structures

Existing Rooftop Condition

MATERIAL

ROOFTOP ADDITIONS Light-weight
Water tanks and metal pipes Easy to assemble

GREEN
Creating usable rooftops

Rooftop Elements
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In respond to the 5 critical common flaws of buildings which we have identified in the Taipei sites, the
Orchid House aims to:

1. Execute water proofing on the roof to avoid potential leaking
2. Relocate building equipment such as water tanks to the mezzanine level of the solar house.
Integrate the function to an aesthetically pleasing solution
3. Using prefabricated recycled steel and recyclable polycarbonate sheets to withstand the wind
load and frequent earthquake
4, Release partial rooftop space back to the community
5. Repair and integrate old building electrical systems and piping
Transform
rooftop
into a
pleasant
environ-
ment to
promote
rooftop
usage

The Orchid Cluster is to recreate a community
on the collected rooftops, and introduce shared
common spaces to encourage interaction be-
tween tenants. The Orchid Cluster is to recre-
ate a community on the collected rooftops, and
introduce shared common spaces to encourage
interaction between tenants. The program in-
cludes seating area, common recording studio,
and film editing spaces.
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Green Spaces and Communal Area

4 N

outdoor public space 2

stair core & | unit's public space

outdoor public space 1

green alley
stair core & L unit’s public space
k green pocket j
meeting pockets
planting area public area for
video sharing
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Existing Rooftop at Ximending
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Revitalization of Ximending District

Architecture Design Narrative
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Home Automated System

The brain of our house is an automated system which we named a “House Keeper”. As part of the city
keeper system, every house is equipped with a house keeper to assist tenant save time, energy and
money. The sensors tells the tenants the condition of the house, and signals when something needs
to be done. It is constantly monitoring the house, including temperature, humidity, wind speed and
outdoor pressure. Beyond those datas, this smart device can also control the following systems:

1. HVAC System 4. Schedule Setting
2. Irrigation System 5. Parameter Setting
3. Lighting System 6. Sensor Setting
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City Keeper System

Each Orchid House has an automated system, call the “House keeper”. This tablet is an information
center that connects to the transportation system and sensor stations, so the tenants can easily re-
ceive the real-time data. Users can easily track the schedules of trains, subways and buses. They can
also view the availability of UBike and EBike rental. The house keeper also manage the indoor comfort,
including heating, cooling and lighting systems. The sensor stations gathers data concerning the city,
such as air quality and light pollution, and these house keeps can turn into a “city keeper”, and link
information nation-wide.

Orchid House is a lot more than just a house. It is a vision to a new lifestyle and a more sustainable
future.

Orchi Zhongico Bridge
 Health Management
- Shopping system

I Public security

i House & Lifestyle

rHtt- Environmental control
|
|

Tamsui River

Zhongdng Bidge

|
I
I
information

|
Clusten keeper Orchid Cluster
i

I
Analysis
i
!
!
City keeper _ XinmenTin

& Hospital
— Market

— Police Station

L— Shop

L— lab
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Structural Systems

Prefabrication Steel

Taiwan is known for dismental abandon ships and recycle to usable steel. Orchid House uses 100%
recycled steel for its structural system to reduce carbon emission. All of the structural components are
prefabricated at a factory near the Taipei City and transported to the construction site, which means
no need for the on-site welding joints or the landfill trash during the construction. Most of the connec-
tions will be joined by bolts and nuts, which can be done without special equipment or skill to build the
structure. The modules are designed to be transported by trucks and standard containers as standard
shipping. This prefabricate methods are applied when the Orchid House is added on to the existing
building rooftops in Taipei City to reduce construction cost and time. It is also suitable when the Orchid
house is shipped to France by standard containers.

Building Modules

Existing metal roof addition

Revamped roofscape Cluster structure
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Foundation

The foundation of the Orchid House is designed to fit on top of the existing local building structure in
Taipei. The system extends the existing building’s structural grid and requires the Orchid House to ex-
tend from it. On the roof tops of the existing buildings, reinforce bars are inserted into the existing con-
crete columns, and then concrete bases with reinforcement are poured on site to serve as the footing
of the Orchid House. Some screw stems are extended from the footing; and steel plates welded at the
bottom of the house’s columns connect the house to the footings. As a result, the load of the Orchid
House will be transferred from the house’s steel system to the existing concrete structure that it sits on.

Structural connection between the Orchid House
and existing building

Footing

The Orchid House’s foundation is also specially
designed for the uneven ground condition in
Versailles, France and also the existing rooftop
in Taiwan. The footing utilizes the sand box with
steel adjustable foot for easy leveling without
expensive tools or special knowledge. This lev-
eling method also helps shorting the overall con-
struction time and cleaning after the competi-
tion. The Orchid House is supported by this 28
special footing and expected to assemble within

half a day on site.
Adjustable Footing in Versailles Site
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Assembly Logic

Framing System - Steel Structure

Box System - Insulation Box (Floor & Wall)

Finished Facade - Finished Surface

Insulation

1. Vacuum Insulation Panel (VIP)

2. eFoam

3. Glass Foam

Architecture Design Narrative
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Insulation Box
Lower Floor

Steel Framing

Glass Foam
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Smart Grid system with AMI (Advanced Metering Infrastructure)

NCTU UNICODE’s Orchid House project in Ximending district is following the basic concept and
technologies to enhance possibility of planning Zero Energy District.

As main focal point of Ximending Zero Energy District plan, NCTU UNICODE proposes not only PV
panel implementation to buildings, but also larger scale of renewable energy sources such as CSP
(Concentrated Solar Power), Biomass, Wind power and Geothermal. In order for all renewable energy
sources to be distributed efficiently, advanced applications of Wide-area-Measurement System
(WAMS) is installed one of larger footprint building rooftops, and Data Centre (MDMS) serve all the
energy with automation system. Furthermore, AMI (Advanced Metering Infrastructure) is installed
to Orchid House Clusters to manage power supply within houses. Please refer Architecture Design
Narrative for farther details of AMI integration to housing appliances.

The Orchid House Cluster acts as a pilot project for further development of smart building energy
management technology. Eventually, AMI system will be installed to most of buildings in the district
to increase 20% energy usage efficiency from conventional grid system.

e e e e e

Smart Grid

Ximending Energy Programme

[ Biomass Generation |

Processing- Factory

hydrothermal Carbonization plant

Non Co2
liquid fertilizer Emission

T—» * 28800 kWh/ 10000m? T_»@

Miscanthus-Growing area Distribute- City

Carbon
Energy
Q 300578.5m2 jl
28800*30=864000 kWh *2(two seasons) Waste = 0 Emission =0

=1728000 kWh /year
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Solar Decathlon Europe 2014 Prototype

In the SDE 2014 competition, Orchid House has taken the L-shape module and modified it to fit in the
Versailles competition site. Ground floor include an L-shape living area, with a common terrace for all
residence. This common space give back all tenants a place to gather, meet, and social. Residence can
use the space freely and host events, which is how rooftops should be used. The mezzanine level is a
smaller area for exercise or laundry.

The Orchid House brought to Versailles is part of the entire Orchid Villa, as we envision it to be an urban
project.

South West View at La Cité du Soleil®

The house is composed of several prefabricated
rectangular frames. The open plan organization
allows flexible division, and creates a flow of
movement in the house. In the order of entering
the house, there are 3 main functions: kitchen,
living room and bedroom. This setting separates the
public shared space and the private living zone. A
workstation with storage space keeps the bedroom
intimate.
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m
Ihu‘.

Site Plan

Site Elevation

Site Elevation
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North-Side Roof:
Translucent Polycarbonate

South-Side Roof:
Clear Glass(Single Pane)

South-Side Louver:
Clear Glass(Single Pane)
South-Side Window:
Clear Polycarbonate
Along Green Core:
Clear Polycarbonate

Thermal Mass:
Recycled PET

Envelope:
Translucent Polycarbonate

Geometry

Several design moves were made
so that the prototype fits to the
solar envelope, provided by the
SDE 2014. To harvest rain water
and solar energy with the angled
roof, it is angled to work for both
applications. North facade lets
even indirect lighting into the
space. Double height space creates
an additional living area on the
mezzanine.

Orchid House Programming

Prototype Fitting In Solar Envelope
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The Orchid House spacing planning criteria is including:

1.

The vertical circulation space is place at the center of the house to promote natural lighting and
fresh air ventilation.

The mechanical room and bathroom are located on north side to reduce heat loss of living space.

The kitchen, living room and bedroom forms an open plan which distributing radiant heat from
west side thermal mass.

The double high tea terrace on east side is to bring morning sunlight to the house.
The mezzanine level space is for ventilating the heat generated by photovoltaic panel on the roof.

1 2 3

MECH ROOM

INOOY HOIN

Program Section Diagram 1

Program Section Diagram 2

Program Plan Diagram Program Section Diagram 3
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\
@ Mechanical Room
@ Green Core
© Entrance
@ Bathroom
6 Kitchen
o Living Room
@ Workstation
@© Bedroom
© TeaTerrace
Measurable area 57 sm
Mezzanine 40 sm
Terrace 28 sm
J
Ground level plan
Section AA
Section BB
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Exploded Axon
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Exterior Design

Polycarbonate material

To design a building which has at least 50 years
of life cycle, which could withstand the humidity,
earthquake and wind blows, we have chosen
the exterior material to be polycarbonate
panels. It is lightweight, durable, and transmit
light in the space. In Versailles, it makes the
construction process much safer because it is
not easy to break. The polycarbonate sheets
are 100% recyclable and easy to assemble.
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North East View

South East View
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Interior Design

Bathroom Mechanical Room

m_\ ‘

m_/
Bedroom

Space Organization

View from Living Room
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View from the mezzanine level

Tea Terrace View
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Passive Strategies

Taiwan is an island in the South East Asia on the Pacific Rim at a latitude of 23 to 24 degree north, which
sits right on the Tropic of Cancer. Taipei City is at the north tip of the island and its latitude is 24 degree
north. The sub-tropical climate brings high humidity to Taipei’s long hot summer and short cold winter.
The high temperatures coupled with the high humidity make summers in Taiwan very uncomfortable.
Our summer extends from early May to late September. Winter and spring are the raining seasons
here. Autumn months are pleasant with the right temperatures and slightly high humidity. However,
the comfortable spring and autumn are very short. March and April are the spring months while Octo-
ber and November are the autumn months.

The passive design strategies for Taiwan’s hot and humid summer are somewhat complicated. The ma-
jor strategy is to provide shading while increasing ventilation. Shading will cut down the heat gain from
the solar radiation. Ventilation is to reduce humidity by lifting moisture from the air. It also increases
thermal comfort through evaporative heat loss.

The cold and humid winter also presents a design challenge. The design strategy is to increase indoor
temperatures with solar radiation. Preventing heat loss is another strategy for winter comfort. Adding
proper insulation materials may reduce heat loss in winter.

For the Solar Decathlon 2014 prototype, we included the following 4 passive strategies to further con-
serve the energy:

1. Thermal Mass
2. Water wall
3. Green core
4, Smart skin

Vegetation Cooling Diagram
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1. Thermal mass

WEST

1 To 1 Prototype Of Water Thermal Mass

ORCHID HOUSE

Polli-Bricks Filled With Water

A 30cm water thermal wall is built on the
west side of the house. The thermal wall
is constructed with recycled Polyethyl-
ene Terephthalate Polymer bottles — the
Polli-Bricks. Each bottle contains 6 litter
of water. The bottles are piled up to 2 me-
ter height-wise and 3 meter length-wise.
The bottles are held together and fixated
to a transparent acrylic sheet on their ex-
terior side. The water in the thermal wall
absorbs solar radiation during the day and
releases heat to interior space at night.
The air space between the bottles and the
acrylic sheet remains heated during day
time through the green house effect and
it also prevents radiant heat loss at night.
In Taipei, the acrylic sheet has openings
on both the upper and lower ends. These
openings allow air circulation in the sum-
mer heat and that will reduce overheating
in summer. As a result, the wall will receive
solar radiation during the day, and allow
heat loss to the outdoor at night. A three
day experiment showed the thermal wall
could keep the indoor temperature con-
stant even when the outdoor temperature
fluctuates drastically.
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Polli-Bricks temperature records
2013/10/07-09

Thermometer

Making Of Testing Model Section Detail Of Thermal Maee

Architecture Design Narrative 127




ORCHID HOUSE

2. Water Wall

Inspired by the agricultural technology of orchid greenhouse, the NCTU/UNICODE team designed a
water wall in the inlet side window of the Orchid House. On the mezzanine level of Orchid House
prototype, a water wall is installed and will be turned on when the temperature between the double
skin rises above 27 degrees Celsius. Together with the water wall, a row of fans on the ceiling will create
an air draft and draws hot air out and create the chimney effect.

Diagram 2.3.3: Air flow within the semi-public area

The purpose of the water wall is to lower the out-
door air temperature before it enters the house.
When the outdoor temperature is above the com-
fortable level, the water wall near the south end of
the house would come on automatically. The out-
door air will then be drawn into the terrace space
by the fans near the ridge of the roof. In order to
adjust to the high humidity in Taipei’s summer, the
water in the water wall runs in metal pipes. In the
prototype constructed in Versailles, the water in
the wall will be exposed to the air. The wall is built
up with many Rasching rings which are plastic rings
with a lot of holes. Water is dropped on the top of
the wall where the Rashing rings separate the water
to small particles. When the warm outdoor air pass-
es through the water particles, the sensible heat in
the air turns to latent heat which evaporates water
drops to vapor. The outdoor air temperature de-
creases through this evaporation while the humid-
ity increases. The low temperature of the terrace
reduces the heat gain to the living space while the
humidity is physically stopped by the windows. This
process will also remove the waste heat of the PV
panels.
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3. Green Core

The Orchid house is composed with three main volumes such as the exterior envelop, L shape living
area, and green core. The green core in the center of the unit serves as a buffer zone to moderate
indoor and outdoor air, reducing the heating and cooling loads. It does not only enhance the
verticality of exterior envelop to connect ground level and mezzanine level, but also act as green
chimney to promote passive cooling effect in the house.

With potted Orchids and other vegetations, we want to offer the tenant a vertical green space, as what
the Taiwanese rooftops use to be.

Figure 1.2.2 Green Core View
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3. Smart Skin

Shading is the most effective way to cool down a space. Orchid House have invented a smart
skin which adapts to the surrounding automatically without power. The memory alloyed springs
which connect to the leaves can operate by itself when the temperature reaches the setting of
26°C. This shading device is like skin which moves without electricity and animate the shadow
on the floor.

Lighting effect Making of leaves

Smart Skin Variation Unit Installation
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4.Material Selection

The Orchid House consists with main steel structural frame and series of box infill to incorporate dif-
ferent type of insulation material. The insulation material will be selected by the local environmental
condition as well as the financial condition of the house unit. Both steel structure and box infill will be
prefabricated in factory near Taipei city for reducing carbon footprint during the transportation.

Most of building material for the basic structure for the Orchid House is easily recyclable materials:
Steel, Aluminum window frames, and simple glass. The Orchid House also integrates new material
with sustainability concern such as Bayer Makrolon polycarbonate, MegaMaster eFoam insulation, and
SPG’s 100% recycled glass foam insulation.

Ship Bottles Pallets
1. Steel 2. Plastic 3. Wood
Steel Product Furniture

Facade
Polli-Bricks: Recycled, Recyclable, and Reusable
Polycarbonate Makrolon® polycarbonate: Recyclable and
Reusable
Glass-louver: Recyclable

Structure

Steel: Recyclable and Reusable

Structural Plywood: Recyclable, Reusable, and Renewable

Bins

Floor 4. Glass

Wood Plastic Composite: Recycled, Recyclable and Reusable Insulation
Insulation

Glass foam: Recycled, Recyclable, and Reusable

e-Foam: Recycled, Recyclable, and Reusable

Interior
Wood Furniture: Recycled, Recyclable and Renewable
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FACADE

~POLLI-Bricks™ Gzazein

—~ POLYCARBONATE
GLASS-LOUVER —
STEEL
STRUCTURAL PLYWOOD
F LO O R UAFLOOR:R1621  WOOD PLASTIC
COMPOSITES
UA FLOOR :R1621

WOOD PLASTIC COMPOSITES

INSULATION  ausrom s

GLASS FOAM FOAM
EFOAM

INTERIOR

PLY WOOD

Sustainable Material Matrix
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5.2.2 Reconfigurable Features

The facade of Orchid House is mostly covered by translucent Bayer Makrolon 40mm material to bring

diffused natural light into the interior space. However, there are some portion of facade to be reconfig-
ured with the passive design strategy .
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Louvers

Louvers

Footprint Calculation East side sliding doors

House: 120.4 M? The large flat-rail sliding doors are allocated on the east

Canopy: 8.7 M? side of Orchid House. When those doors are open, the

Louvers: 17.8 M? tea terrace space is connected with outside deck to be
able to host larger size of event without any physical

Total: 147.2 M? boundary. These sliding door also opens up to showcase

the green vertical wall to the outside.

Architecture Design Narrative 133




ORCHIDHOUSE

South Side Louvers

South side of Orchid House is covered
by automatic glass louvers. During the
summer, louvers are opened to draw
natural ventilation. The wind will be fil-
tered by the water wall allocated above
of L shape living module for cooling and
eventually exhausted by the fan at the
highest point of mezzanine level. How-
ever, in winter time, the louvers are
closed to create greenhouse effect and
let in lower angle sunlight during the
day.

Louvers

Sliding Door
Swing Door
Awning Window

Louver Open Louver Close
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5.2.3 Lighting Design Narratives

Natural lighting

Orchid House has a unique double skin design that brings the perfect amount of natural light into the
space. Above the buffer layer, some areas have solar panel while the others has smart skin to moderate
shading. The polycarbonate material has a great light transmission while the air gap behaves as a good
insulator. Our goal is to bring northern light into the house, while blocking the southern sunlight to re-
duce direct heat gain. The staircase to the mezzanine level separates the living room and kitchen, and
draws more natural light into the house. The west and north facades both have clerestories, to create
a more dramatic lighting condition.

Sun angle analysis in Taiwan
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Simulation tools

To simulate daylight and artificial lighting, we have worked with our consultant SGS (Société Générale
de Surveillance), Taiwan branch, and use the Ecotech software to estimate the lighting condition.
(image of daylight factor) With the large south opening, Orchid House is well illuminated during the
day with an average lux of 1745. The CIE model analysis at an over cast day, our average daylight factor
is at 5.19%, measuring at 3 meters away from the window, 0.9 meter above ground surface. During the
calculation, we have input the interior surface material such as wood flooring, ceiling, polycarbonate
panels and so forth to enhance its accuracy.

Ecotect simulation model profile

Interior daylight factor - OverCast sky
Average Value = 5.19% DF
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*simulation software : Ecotect & Desktop Radiance

Sep 09:00 Interior illuminance - Clear sky
Average Value = 1745.02 Lux

Sep 15:00 Interior illuminance - Clear sky
Average Value = 4368.73 Lux
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Artificial lighting

General

From the energy perspective, the optimal use of daylight is to control the dimming or extinguishing of
electric lighting system when space lighting is supplemented by natural light transferred through fen-
estration in the building envelope.

The electric lighting system is also controlled by the dimming or on/off switching to fit the desired room
atmospheric conditions.

Lighting Controls for Energy Saving

« There are two ways to reduce lighting energy use through controls:
«  Turn lights off when not need

+  Reduce lighting power to minimum need

Control Options

«  Automatic daylighting sensors to control the luminaries in the daylighted zone
+  Ceiling-mounted motion sensors with manual override switches

«  Programmable time controller with manual override switches

Delta Electronics LED Light source

To replace compact florescent light bulbs, Delta Group, NCTU/UNICODE’s main partner, offers a new
solution to illuminate the house. Unlike most LED bulbs available on the market today that use thermal
dissipation fins as structure for the body, Delta’s LED bulb has eliminated the heatsink fin structure
while retaining optimized product performance and lifetime. Selective features are dimming, differ-
ent light emission angles, 90% recyclable material constitution, and a long life of 40,000hours under
normal operating conditions.

View to thermal mass and Green core

Architecture Design Narrative
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SYMBOL & LEGEND

_Q

Delta DIPT-3106 / 1.2Wx6
AC 100~240V, Wall mounted

Delta BFDA-W / 12W/(1233x37)
AC 100~240V, Wall mounted

Delta BFDA-W / 9W (933x37)
AC 100~240V, Wall mounted

Delta BWPT-112R / 1.2Wx3
AC 100~240V, Wall mounted

Delta DRPT-509AD / 1.2Wx9
AC 100~240V, Recess mounted

Delta BUPR-005/ 1.2W
AC 100~240V, Recess mounted

Floor Lamp / 1.2W A60 /DF 10W
AC 100~240V / E2

©®|lo|0|0Q

Lighting Switch
single-cut

wn
(V)

Lighting Switch
double-cut

M 230V Electrical

Panelboard

Branch Circuit
(concealed in Ceiling or Wall)

Branch Circuit
(Exposed on Wall)

NOTE

LOOP NUMBER

01-03 —— CIRCUIT NUMBER
L PANEL NUMBER
PANEL NUMBER

01-- 1F 230V Panelboard

02-- 2F 230V Panelboard
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Interior Lighting Simulation

From the result of simulation, the average lighting level in the mesurable area is 358.77 Lux, which
meets the 200 Lux value required by SDE organization. The areas which is closer to the window, we
have placed indirect lighting to illuminate, to create a more gental lighting effect.

Simulation result is as following:

Simulation Result of Interior Lighting

Architecture Design Narrative
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Interior Lighting Distribution

Architecture Design Narrative 141




ORCHID HOUSE

5.2.4 Acoustic Design

The interior faces of walls are designed to provide sufficient absorption and minimize reverberation
time. The sound absorption is achieved by the combination of vibrating panels and thick porous mate-
rial. The interior side of walls and ceilings are covered with plywood with air space behind it. The ply-
wood with air space may sufficiently increase sound absorption in low frequencies. eFoam insulation
material behind the airspace provides sound absorption in high frequency.

SEE\ AR-20 W SEE\ AR-20 T rSEE\AR-ZO
© ©) ® ©)
'i' 3600 n 1800 N 3600 ’i,

A R

g alE v
- AT

§ b a . BATHROOB‘Am‘ \ .

e I:] — A SEE\AR-21
W,

C |

S

5
— m

TEA\ TERRAC
1 g TV SERAR-21

-

§ f
G —

g

N9
@ -

g h

a8 -

WORKSTATION BEDROOM

@ —

Architecture Design Narrative

A



1F Floor Area

I:l Interior Area
- Bathroom Area

AIR VENTILATOR

HVAC

©)

1690

1710

2100

2100

2100

2100

800

SEE\ AR-20 W SEE\ AR-20 w
©, @

3600 1800

®

ORCHID HOUSE

Unit Mark Sougg AIeveI
Heat Pump (Outdoor Unit) 52
Heat Pump (Indoor Unit)*2 39/34
Heat Reclaim Ventilation 28.5
Heat Pump 01 42
Dehumidifier 63
Refrigeration / Freezing 39
Clothes Washer 51
Dryer 65
Dishwasher 41
Extractor hood 66
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Sound Insulation

According to the Environmental Protection Administration Executive Yuan, R.0.C (Taiwan), most of the
noise on the streets comes from motorcycle and cars, each producing around 95 dB(A). Currently on
the street, the noise level is around 73 dB during the day, and 73 dB at night. The regulation for noise
level during day time is 76 dB, 63 dB at night. It shows that the noise level is very close to the maximum
regulation on the street, therefore, the house should use very good sound insulation to enhance the
acoustic value.

The sound insulation of the Orchid House is achieved by the insulation layers, staggered structural ele-
ments, and sound leak prevention. The floors, walls, and ceilings of the Orchid are designed in compos-
ite layers. Several layers of different thermal insulation material such as Glass Foam and eFoam provide
sound insulation. The air space between layers also provides additional insulation value. The staggered
structural elements prevent heat-bridge as well as sound transmission. All walls extend to the roofs and
floors. Sealant is applied between the wall and the floor. All these construction details sufficiently stop
sound transmission.

Noise Barrier

The Orchid House is located on the top of an existing roof, and sitting away from the existing parapet.
The parapet serves as the noise barrier from street traffic. The plants between the house and the exist-
ing parapet can absorb some reflected noise.

Figure 5.3.2.19 Street Noise Barrier Diagram
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Reverberation Time

The absorption coefficients and the reverberation time of the interior materials are listed on the table

below:
Absorption coefficient Absorption(sabin)
KITCHEN |COMPONENTS MATERIALS |AREA | 125Hz [ 250Hz | 500Hz | 1KHz | 2KHz | 4KHz [125Hz|250Hz|{500Hz|1KHz | 2KHz | 4KHz
Floor Plywood 55.0 | 0.28 | 0.22 | 0.17 | 0.09 | 0.10 | 0.11 |15.40(12.10| 9.35 | 4.95 | 5.50 | 6.05
Ceiling Plywood 55.0| 0.28 | 0.22 | 0.17 | 0.09 | 0.10 | 0.11 |15.40(12.10| 9.35 | 4.95 | 5.50 | 6.05
wall Plywood 40.0 | 0.28 | 0.22 | 0.17 | 0.09 | 0.10 | 0.11 [11.20| 8.80| 6.80 | 3.60 | 4.00 | 4.40
windows Plolycarbonate| 42.0 | 0.11 | 0.26 | 0.15 | 0.14 | 0.04 | 0.04 | 4.62 |10.92| 6.30 | 5.88 | 1.68 | 1.68
Air, Sabins per
LIVING 135.3| 0.04 | 0.09 | 0.26 | 0.46 | 0.92 | 2.58 | 0.05 | 0.12 | 0..35| 0.62 | 1.24 | 3.48
1000m3
ROOM
Area, ave. coef,. total
55.2 |0.2428|0.2288|0.1656(0.1009|0.0869(0.0947| 46.67 | 44.04 | 32.15 {20.00|17.92|21.66
sabins
Reverberation time
T=KV/A  Sabine 0.50 | 0.50 | 0.70 | 1.10 | 1.20 | 1.00
(sec.)
Eyring's coef. 0.2156‘0.2045‘0.1526‘ 0.096 ‘0.0832‘0.0903

Isolation for Mechanical System Vibration

Some mechanical equipments of the Orchid House are lo-
cated on the second floor terrace. Because these equip-
ments are sitting on light weight construction, the vibration
and noise may cause a serious problem toward the house.
As a result, the isolation devices are critical for these equip-
ments. The Unicode Team designs two different types of iso-
lation devices for these equipments. The outdoor unit of the
heat pumps, the CO2 heat pump, and the heat exchanger use
housed spring mounts. The pump of solar heater uses vibra-
tion pads. Both of these devices are designed to properly re-
sist the equipment weight and vibration.

The Rubber and Cork Sandwich Pad is designed to absorb Housed Spring Mount
the noise generated by the water pump. The pad laminates

a thick layer of cork between two neoprene pads. Noise from

the pump transmits through layers of different densities will

lose its intensity due to the change in velocity. Therefore, this

pad will sufficiently reduce the noise of the pump.

The housed spring mounts selected for the house may resolve
both the vibration and acoustic problems generated by the
equipments. The deflection of the spring in the central core
absorbs the vibration and noise in low natural frequencies.
Semi-circular Neoprene sponge between the upper and lower
portions of the mount limits the movement during start and Rubber and Cork Sand-

stop of the equipments. wich isolation Pad
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Synopsis

Local Context: Taipei City

Taipei City Skyline - Urban Context

Taiwan is a country spanning only 36,193 km2 but
with a population of 23.34 million (compare with
France’s 674,834 km2 and 65.7 million people).
The population density is especially high because
two-thirds of the island is composed of mountains,
and as a result most people live along the coastal
areas. It is especially crowded in urban areas, such
as the capitol city, Taipei, which is one of the top
ten densest cities in the world. In addition to the
high population density, Taipei also developed

Taipei Rooftop rapidly over the years, both of which contribute
to a random assortment of architecture in the city
that expands horizontally instead of vertically to
conserve space.

However, also as a result of the rapid development,
many of the residential buildings were not built to
last and have infrastructure that is now rundown or
outdated. Inrecent years, new residential buildings
are sky scraper apartments, which are usually only
affordable by the wealthy upper class because of
the luxury design and locations in the city center.

Engineering and Construction Design Narrative
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Taipei Urban Crisis

This population growth results in the lack of living
space and sufficient public amenity, and cause
middle classes moving toward the periphery,
even outside of city. The majority of these people
are young professionals who just graduated from
collage whom have worked a few years, and they
are not able to afford a house yet. However, most
of them works in the city centre and commute,
and caused major traffic congestions with millions
of cars and motorcycle. Consequently, the city is
left with a high carbon dioxide pollution, and the
decrease living quality.

Population Density In Taiwan
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Taipei Urban Acupuncture

Taipei city population reached its 20-year peak
and residential building has been constructed
in various types. The majorities are a duplex
apartment, which is relatively wide and 4 to 5
story building, and a row house that is extremely
narrow and deep single family owned. These
two types were constructed during the modern
democracy period. Most of flat-roof duplex
apartment and row house are facing problems:
leakage, heat absorption and no public facilities.
Therefore, the illegal make-shift metal roofed
shelters have been introduced widely in most of
the residential buildings and create unregulated
cityscape of Taipei.

For Orchid House urban design strategy, NCTU
UNICODE focus districts where the most of duplex
apartment and row house are located as the most
needed area for urban regeneration to vitalize
not only the residential building, but also these
districts.

Ximending District
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Zero Energy District
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Ximending Smart Grid Concept

As main focal point of Ximending Zero Energy
District plan, NCTU UNICODE proposes not only PV
panel implementation to buildings, but also larger
scale of renewable energy sources such as CSP
(Concentrated Solar Power), Biomass, Wind power
and Geothermal. In order for all renewable energy
sources to be distributed efficiently, advanced
applications of Wide-area-Measurement System
(WAMS) is installed one of larger footprint building
rooftops, and Data Centre (MDMS) serve all the
energy with automation system. Furthermore, AMI
(Advanced Metering Infrastructure) is installed to
Orchid House Clusters to manage power supply
within houses. Please refer Architecture Design
Narrative for farther details of AMI integration to
housing appliances.

MRT Station

EV Charging Station
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Orchid House Urban Concept

Orchid Cluster in Taipei Urban Context

Orchid House extension on existing building in
Taipei city plays not only critical role for Ximending
zero energy district urban planning, but also to
apply new concept of urban regeneration. Almost
50% of residential building in Taipei city are over
30 years old and typically demolished during
the renewal planning. However, NCTU UNICODE
points out the problem of city re-development
organized by government and executed by private
developers. The developer tends to acquire larger
number of properties to combine the land FAR
(Floor Area Ratio) to build up high-rise residential
condominium, which is not affordable for average
income level and treated as investment target by
investors.

Orchid House will proved unique opportunity for
not only the building owner, but also the targeted
tenants, who needs housing support to pursue
their young profession to promote new creative
industry in Taipei.

Orchid Cluster Section
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Orchid House Prototype

Orchid House at La Cite du Soleil, Versailles, France

The Orchid House is as much a physical dwelling
structure as a mindset for living. NCTU UNICODE
hopes to use the Orchid House to revive Taiwan by
focusing on urban centres. Urban areas in Taiwan,
particularly the capitol city, Taipei, have high
population densities and a random assortment
of architecture — many buildings are old with
rundown facilities. Furthermore, as in all urban
cities but even more so because of the particularly
high population density, commuter traffic causes
extreme congestion, uses a lot of energy, and
creates large amounts of pollution. Reviving the
city would include not only renovating buildings
and improving the residents’ quality of life, but
also promoting creativity and sustainability.
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Objective

When making the engineering and construction design for the roof top add-on Orchid House of present
time Taipei, both the Orchid House and the existing building must be included as consideration factors.
The island of Taiwan sits on the Circum-Pacific Seismic Belt as well as the major paths of north Pacific
typhoons. Earthquakes and typhoons are the major disasters on this island. As a result, lateral force
resistance is as important as gravity load resistance in structural design.

Figure 5.3.0.1 Circum-Pacific Seismic Belt (W.K Hamblin & E.H Christiansen, 1998)

Figure 5.3.0.2 Major paths of West Pacific typhoon (“tropical cyclone Motion and
Surrounding Parameter Relationships”, John E George, 1975)
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The traditional row houses are mainly constructed by reinforced concrete. The rigid post-beam struc-
ture of concrete 