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professional engineering journal, “An air-liquid contactor for large scale capture of CO2 from air”, 
published in collaboration by renowned liquid solution-based Carbon Engineering Ltd. This journal is 
a significant input to both calculations and evaluation of design integration, presenting a simple 
method for optimizing the design of a gas-liquid contactor for CO2 capture from ambient air. 
Furthermore, it deeply analyses the reasons why the cost divergence arises from fundamental design 
choices by reviewing the technology risks and prototype testing in industrial level. 

The input of this journal is rather simple but advanced: data of cost optimization model equations and 
cost optimization variables, values, and units (table 1 and 2) are actively adapted to enable this 
research to generate a new calculation method adjusted to architectural domain simulations, due to the 
fact that the existing calculation factors are set for cost analysis and industrial application rather than 
architectural application. Thus, it has been converted to take fundamental design parameters as new 
inputs: length and height of air inlet, air travel distance, air velocity (ventilation) and total volume of 
an integrated DAC system, associated with the way architecture formulates natural and mechanical 
ventilation and building services. 

These parameters are established as new design specifications, which need to be used to ensure the 
sufficient space, services and energy in façade, building modules, cores and existing buildings. The 
research proposes the converted calculation method as an adjustment to identify the potential amount 
of CO2 captured, cost of operation, energy demand and offset years for a building, which can be used 
for design optimizations for maximum effectiveness and efficiency with minimum size, cost and 
energy demand. A further information will be presented throughout the paper, showcasing how the 
converted calculation method was formed and enables simulations and feasibility evaluation of new 
design applications, highlighting the novel way of architectural integration. 

III.  ADJUSTING THE CHEMICAL FLOW OF DAC 
3.1. Conventional Flow of Direct Air Capture with Potassium Hydroxide Solution 
In the initial phase of the research, a crucial step towards integration involved comprehending the 
intricate scientific process of the chemical flow in DAC employing potassium hydroxide (KOH) as 
the primary CO2 capturing solution. The adopted DAC technology for this integration utilizes slab 
geometry contactor, drawing from components, design, and fabrication methods directly derived from 
cooling towers (Holmes and Keith, 2012). This technology, commercially available in the industrial 
sector as structured packing, operates on the mass transfer of CO2 into highly concentrated hydroxide 
solutions with the support of mechanical fans (figure 3). 

Figure 2. The Direct Air Capture Process Utilizing Potassium Hydroxide (Own Image) 

ADJUSTING THE CHEMICAL FLOW OF DAC

Understanding the general flow of Direct Air Capture Process
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of carbon capture technology into architectural frameworks, marking a significant advancement in the 

field. 
Figure 4. Hollow Fiber Membrane Contactor Reactors (Own Image) 

 
3.3. Adjusting the Flow for Architectural Integration and Potential Impact 
 
The current stage of integrating Direct Air Capture technology within architectural frameworks is 
situated within the developmental phase, as practical implementation has never been realized. 
Researchers from Aalto University’s Department of Environmental Engineering have classified this 
integration at a Technology Readiness Level (TRL) of 6, with a low to medium rating in terms of 
current feasibility for construction and its climate impact within the built environment (Kuittinen et al. 
2023). However, there was no feasible attempt to further process the development of integration, and 
therefore, the research builds a first hypothesis that this level of impact and readiness could be 
boosted through an appropriate architectural method of design integration. Furthermore, the research 
aims to set the first example of how several design options and parameters could lead to identifying 
the relationship of carbon-capturing capacity, cost, energy requirement (solar panels), and CO2 offset 
years.  

The established chemical pathway of the Direct Air Capture system has been seamlessly integrated 
into conventional building components for optimal adjustment strategy. As the first stage of the 
process, maintaining an air velocity between 1-2 m/s is essential for the effective air transport from 
the air inlet through the hydroxide CO2 absorbent (Holmes and Keith, 2012). The paper proposes 
achieving this velocity through natural or mechanical ventilation within the building, performed by 
the stack-effect and cross ventilation, rather than solely relying on a sizable mechanical fan, 
commonly found in industrial-scale systems. The strategic placement of DAC-integrated buildings in 
urban environments further enhances the potential for efficient CO2 capture relative to energy 
demand. The elevated CO2 concentration in urban air streamlines the capture process, reducing the 
energy input required to extract CO2 from the ambient air. This addresses a key challenge faced by 
active industrial-scale DAC systems, typically situated in less populated areas with lower CO2 
concentrations due to installation costs and space limitations in densely populated urban settings. In 
such urban landscapes, constructing large-scale structures with a singular carbon-capturing function 
becomes impractical.  

In the subsequent phase of the chemical process, CO2 undergoes a reaction with the hydroxide 
solution present on hollow-tube fibers absorbent, initiated upon passage through the air inlet. The 
duration of this journey within the tubes, culminating in the release of CO2-free air from the system, is 
formally referred as the Air Travel Distance (ATD). The ATD ultimately becomes one of the most 
crucial design parameters along with length and height of an air inlet, and air velocity towards the 
inlet. The total volume of the integrated DAC is therefore, discovered by the multiplication of height, 
length and air travel distance of the system. This calculated volume consequently provides not only 
the minimum amount of space required for installation, but the amount of CO2 that could be captured 
from the specific design specifications. Once the design specifications are defined, the research 
introduces them as new carbon capture calculation inputs specifically for architectural integration.  

HOLLOW FIBER MEMBRANE CONTACTOR

Proposed packing segment for adaptability, modularity and flexibility
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Prior to assessing the CO2 capture potential of the specified design parameters, the research 
recognized the imperative need to determine the CO2 capture flux (F). The CO2 capture flux denotes 
the rate at which carbon dioxide is effectively extracted from the ambient air through Direct Air 
Capture technology, quantifying the system's capability to capture CO2 per unit of time. The 
calculation formula for carbon capture flux is expressed as (equation 1.1) F = 𝑓𝑓𝑓𝑓op𝑃𝑃𝑃𝑃CO2V (1 – e - Ԑ SSA 

D KL/V) with units in kg/m2/yr. While the formula originates from Carbon Engineering Ltd. and is 
tailored for industrial-scale applications, this research adapts the engineering specifications and 
formula directly for architectural integration as an initial framework. This adaptation is justified by 
the consistency in the fundamental principles of carbon capture processes and the reliability of 
existing engineered data, which, in this research, remain invariant irrespective of application methods. 
Thus, according to the basic engineering specifications from table 2: Cost optimization variables, 
values and units, 𝑓𝑓𝑓𝑓op = 2.7 x 107 s/year, 𝑃𝑃𝑃𝑃CO2 = 7.3 x 10-4 kgm-3, V = 2 ms-1, Ԑ= 80%, SSA = 210m2m-

3, and KL = 1.5 x 10-3ms-1 will be substituted to the capture flux formula. The remaining D value in the 
formula originally represents the depth of the DAC system, and in the case of architectural 
integration, it will be representing the Air Travel Distance, which will be varied depending on the size 
tolerance and installation location within a building. Once the Carbon Capture Flux (F) has been 
obtained, the total available area of air inlet will be calculated with the height and length values. This 
area is then multiplied by the Carbon Capture Flux (F) value, to obtain the total amount of CO2 that 
the specific design could capture in a year. 
 

Table 1. Specified Cost Optimization model equations from Carbon Engineering Ltd 

Equation Name Formula Units 

1.1 CO2 Capture Flux F = 𝑓𝑓𝑓𝑓op𝑃𝑃𝑃𝑃CO2V (1 – e - Ԑ SSA D KL/V) kg m-2yr-1 

1.2 Pressure Drop in Packing ΔP = D7.4V2.14 Pa 

1.3 Energy for Fans E = 𝑓𝑓𝑓𝑓op ΔPV / η fan J m-2yr-1 

1.4 Capital Cost Ccapital = CA + CpackD $ m-2 

1.5 Operating Cost Coperating = ECelec + M&O Ccapital $ m-2yr-1 

1.6 Total Cost Minimization Min CCO2 = (Coperating + CCF C Capital) 
/ FV, D 

$ per ton CO2 

 
Table 2. Specified Cost Optimization Variables, Values and Units from Carbon Engineering Ltd 

Variable Units Value Notes 

η fan % 56 Fan efficiency  

Celec $ J-1 2.2 x 10-8 Cost of electricity (80$ per MW h) 

CA $ m-2 3700 Capital cost per frontal area 

Cpack $ m-3 250 Packing and fluid distributor cost 

𝑓𝑓𝑓𝑓op s per year 2.7 x 107 Assumed annual operation fraction (85%) 

CCF % per year 15 Capital charge factor 

M&O % per year 5 Maintenance and operation 

Ԑ % 80 Packing efficiency 

Process of DAC remains consistent and reliability of engineering data

P2 Proposal 10P5 Proposal 10
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Table 4. Design Specifications for Minimum and Recommended Based on Offset Years 

Scenario 1 displays the minimum design requirements of the integrated DAC units within the façade 
and maximized the number of installations based on the total Gross Internal Floor Area (GIFA) of the 
building provided for the research. The DAC units should be installed every 2.5m to ensure the 
unobstructed air flow and prevent CO2-filtered air from returning to the system.  Since the total 
estimated embodied carbon of the building is stated as 3500000 kgCO2, this needs to be divided by 
the total GIFA value to obtain the embodied CO2 per m2, which results in 344.77kgCO2/m2.  
 
As a next step, carbon capture flux had to be calculated using the formula introduced in advance: F = 
𝑓𝑓𝑓𝑓op𝑃𝑃𝑃𝑃CO2V (1 – e - Ԑ SSA D KL/V), in combination with the imported values from table 2 engineering 
specifications, the carbon capture flux (F) resulted in 3779.8 kg/m2/year.  
 
After obtaining the carbon capture flux value, the total carbon capture potential will be discovered by 
multiplying the area of the inlet (l x h), where (3779.8 kg/m2/year) x (1m x 2m) = 760kgCO2/year. 
Theoretically, the estimated total amount of 760kg of carbon could be captured by a single integrated 
unit, equivalent to 36 trees a year. Thus, a single integrated unit with the volume of 0.16m3, is able to 
save the space required for 36 trees. However, since there are 40 each façade and 160 units in total, 
33.5 ton of CO2 (1447 trees) can be captured per façade and 134 ton of CO2 can be captured when 
applied to the entire sides of the building.  
 
The research generates a new formula to confirm the potential of the integrated design by identifying  

the offset years: 

CO2 Offset Years = (Total Embodied Carbon/m2) / [{(ΣDAC Units) x (CO2 Capture 
potential/Unit)}/GIFA] 

Figure 7. Simplified Design Optimization Method Based on Offset Years 

The research underscores the imperative for the quantity of CO2 captured to surpass the cumulative 
embodied carbon over the building's anticipated lifespan of 25-30 years. It posits that mere offsetting 
measures are inadequate in the pursuit of global warming mitigation and achieving carbon neutrality 
by 2050. The architectural paradigm should navigate towards negative emissions, wherein structures 
capture more carbon than they emit. The derived values from preceding analyses can be incorporated 
into the presented formula: (344.77 kgCO2/m2) / [{(160 DAC units) x (760 kg CO2/year)}/ (10151.62 
m2)] = 28.7 years to offset. This formula, adaptable to varied scenarios, yields estimated offset 
durations. In the case of a single-floor building with a minimum DAC volume of 0.16m3, it is 
envisioned that the optimal application for carbon offset within a 30-year timeframe necessitates a 

DESIGN OPTIMISATION BY OFFSET YEARS
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solution and CO2 transportation will add to the total energy demand, the research focuses on the 
operation of the carbon-capturing process only at this level, as the most significant energy consumer.  

Figure 5. The Process of Optimizing Renewable Energy to Limited Building Boundary (Own Image) 
 

3.5. Available renewable energy inputs and the corresponding CO2 capture potential 
During the research, the simulation is designed to investigate the correlation between available 
renewable energy inputs and the corresponding carbon dioxide (CO2) capture potential. The energy 
input is determined by five key parameters: Air Travel Distance (ATD), Length of Air Inlet (L), 
Height of Air Inlet (H), and the velocity of wind. As mentioned above, in order to ensure the realism 
of the system's performance, the simulation assumes the utilization of a mechanical fan to draw 
external air into the system. The objective of this simulation is to provide guidance on identifying the 
most optimal and cost-effective parameters mentioned above, following the process shown in figure 
5. These parameters directly impact the dimensions and volumes of direct air capture systems 
integrated into buildings or infrastructure. Given the varying sizes of buildings and the limited 
available space for renewable energy hardware, it is crucial to ascertain suitable hardware sizes, their 
number, and their optimal locations. This determination is based on the analysis of energy demand 
data derived from the simulation.  

The significance of this analysis lies in the fact that building sizes, site boundaries, and roof areas are 
constrained. Therefore, finding the most appropriate hardware sizes and configurations is essential to 
maximize CO2 capture while minimizing energy consumption. Since the combination of properties of 
renewable energy sources and total energy demand result in identifying the sizes and quantities of the 
renewable sources, it is also observable that the CO2 capture potential is directly proportional to the 
amount of energy used as displayed in simulation figure 6, and the larger the air travel distance and 
inlet area, the more CO2 captured and energy demanded. 

The simulation results aim to pinpoint the parameters that yield the highest carbon capture output 
within the energy constraints of the site by acknowledging the maximum CO2 that could be captured 
from the available renewable energy sources output. This information is invaluable for making 
informed decisions about the integration of direct air capture systems into diverse buildings and 
infrastructure settings. The design parameters, outlined in Table 3, serve as the foundation for 
simulating integration methods aimed at uncovering the correlation between energy demand and 
carbon capture potential. These parameters are categorized into three distinct integration approaches. 

ADJUSTING INLET DIMENSIONS
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in this study are extrapolated from large industrial-scale applications, it is anticipated that the final 
cost outcomes will undergo significant transformations. This transformation is expected to transpire 
as the integration of Direct Air Capture units progresses through mass production within the 
architectural industry, coupled with ongoing developments in DAC unit technology. The research 
strongly underscores the dynamic nature of these cost projections, emphasizing the need for 
continuous refinement and adjustment as technological advancements and industrial-scale integration 
evolve over time.  
 
4.1.3. The Application: Façade Integration 

 
Figure 10. The Application of DAC in Façade System (Scenario1) 

The depicted figure illustrates the theoretical implementation of scenario 1, specifically the 
integration of the façade within a double-skin system. The utilization of a double-skin façade proves 
advantageous, offering optimal air circulation through the facilitation of cross ventilation and the 

APPLICATION OF DAC WITH PV CELLS
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Figure 4. Dilapidated scenery through years of neglect.

To address these requirements, the design proposed the concept of ‘building an
ecological and inclusive Yangpu riverside space with industrial heritage as the clue’. The
design strategy involved limited intervention, low-impact development, reuse of industrial
heritage, and restoration of the original landscape. The design integrates contemporary city
life with century-old industrial heritage. In the analogy of literary and musical structure,
the theme of the design is vividly named ‘Three strips in chord, Nine chapters in score’.

Zooming into Closer Neighbourhood Yangpu Industrial Stripe - Leading to Poor Street Quality

CLOSER SCALE
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KEY DESIGN OBJECTIVES

5. SUSTAINABILITY + ACCESSIBILITY

A SAFE FLOW OF MOVEMENT THROUGH 
INTERCONNECTED GREENSPACES

2. CO2 RESEARCH AND UTILISATION

SELF-SUFFICIENT CAPTURE PROCESS AND 
REPURPOSING CO2 AS FERTILISER FOR 
BOTANICAL RESEARCH AND CROP TESTING 
INITIATIVES

3.PUBLIC ENGAGEMENT AND EDUCATION

VISITORS OBSERVE THE RESEARCH PROCESS WHILE 
PROGRESSING THROUGH DIFFERENT SECTIONS 
SHOWCASING CO2 UTILISATION

4. INTEGRATING TRADITION

INTERCONNECTED GARDENS AND UNIFIED 
INDOOR CIRCULATION PROVIDING DIFFERNT 
EXPERIENCES

1. HERITAGE PRESERVATION

NO DEMOLITION OF EXISTING STRUCTURES 
BUT INSTEAD COVERED WITH GREENSPACES. 
COVERING THE OLD WITH THE NEW
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The Site that Responds to the Context

REVITALISATION PLANS

1. Greenbelt 2. Green Barrier

Connects the greenspace as a single route through 
establishing green corridors. The greenbelt gurantees 

natural undeveloped lands that surround urban areas. The 
greenbelt alleviates the heat island effect from  the high-

density concrete buildings and asphalt roads.

The Greenbelt aims to create natural green corridors, 
protecting the site from high noise level from the 

main raods and pollution from vehicles. It effectively 
becomes the pollution buffer. Also offers safer pedestrian 

movements and establish greener roads.
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The Site that Responds to the Context

REVITALISATION PLANS

3. Green Extension
 

4. Green Waterfront

All surrounding residential areas, including a private 
hospital in the north, are offered with new greenspaces. 
These areas are high-density zones where the access to 
green space are limited. The green extension also offers 

improved privacy.

The waterfront area is designated as a large greenspace 
facing the river. This aims to increase biodiversity of the 
Yangpu riverside, and also offer beautiful green cycing 
path with facilities for well-being. The level of greeness 

increases towards the river.
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REVITALISATION PLANS

5. GreenToAll Green Site

All the above strategy form a complete green fortress. 
Every service and program are linked with at least 

one greenspace, offering green environment for both 
occupants and pedestrians. Thus, all green spaces are 

linked as a single path,

The complete site has been formed. The agricultural area 
provides a new layout mixed with markets located close 

to the residential, and the greenhouses and farms located 
close to the research building to share resources and 

equipment. The site aims to bring back the quality.
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The Facility that Responds to the Context

INITIAL DESIGN PROCESS - THE OBJECTIVES

1. Existing Buildings

Within the research site, there are 3 
main buildings remaining, which are 
abandoned: The powerplants and a 

warehouse that was used to store coal. 

2. Connecting Greenspace

The program links the existing green 
corridor to the building for continuous 
greenspace. The blocks of greenspace 

become the diverse access points.

P5 Proposal 44



EngineeringArchitectural

The Facility that Responds to the Context

INITIAL DESIGN PROCESS - THE OBJECTIVES

3. Central Greenspace

A large central greenspace is offered within 
the building, to have a central point that 
links all the programs in the building, and 
connect with the created green corridor.

4. Siheyuan Botanical Gardens

The 3 stages of botanical gardens are 
provided, crossing the green corridors. The 

divided gardens offer different types of plants, 
following the traditional concept of Siheyuan.
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The Facility that Responds to the Context

INITIAL DESIGN PROCESS - THE OBJECTIVES

5. Embracing Research

Within the blocks of greenspace, the new 
research and service blocks are added. This 
allows all the research areas are offered with 

greenspaces and easier circulation.

7. Surrounding the Existing

Rather than  completely renovating the 
structure, the strategy is to surround the 
existing warehouse with new research 

purpose botanical gardens.
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The Facility that Responds to the Context

POSITIONING PROGRAM

Type of Green Spaces (Subtropical) Indoor Botanical Garden CO2 Greenhouse (Accelarated Photosynthesis) Outdoor Botanical Garden (Vegatative) Green Roof (Flowering Inclusive) Indoor Garden (Small Plants) LED Vertical Farms
Maximum Lux Required (Winter lux) 7500 130,000 50000 70000 10764 50000
Minimum Lux Required (Summer Lux) 2500 3500 15000 45000 270 0
Maximum Lux Conversion to W/m2 (Energy) 59.25 1027 395 553 85.0356 395
Minimum Lux Conversion to W/m2 (Energy) 19.75 27.65 118.5 355.5 2.133 0
Maximum Provided W/m2 842.79 936.44 936.44 936.44 749.15 465.68
Minimum Provided W/m2 199.58 532.21 399.16 665.26 332.63 66.53
 Lux to W/m2 Sun Conversion (W/m2) per Lux 0.0079 0.0079 0.0079 0.0079 0.0079 0.0079

Ideal Plants For Area (Identify Growing Requirements and Space)
Vetchia Merrilli, Strelitzia Nicolai, Licuala, Howea
Foresteriana, Caryota Species,Bambusa Old
Hamii

Pendula, Salix Babylonica, Vetchia Merrilli Pendula, Salix Babylonica, Ficus Spieces,
Cyathea Species, Bambusa Old Hamii

Flowers. Tomatoes, Morus Alba, Salix
Babylonica

Strawberries, Philodendron
Selloum and Species

Rhapis Species,
Lettuce, Cabbages

Requirement Reached? Yes Yes Yes Yes Yes Yes

Type Indoor Areas Research Lab (Bright Accurate Conditions) Research Lab (Low-Light General Tasks) Exhibition/Showroom (Ambient Light) Monitoring Office (Digital - Low Light) Meeting/Seminar Rooms Library
High Lux Required (lux) 1000 300 300 500 500 300
Low Lux Required (Lux) 500 200 200 300 300 200
Maximum Lux Conversion to W/m2 7.9 2.37 2.37 3.95 3.95 2.37
Minimum Lux Conversion to W/m2 (Energy) 3.95 1.58 1.58 2.37 2.37 1.58
Maximum Provided W/m2 842.79 280.93 187.29 468.22 468.22 374.58
Minimum Provided W/m2 187.29 66.53 93.64 133.05 133.05 266.1
 Lux to W/m2 Sun Conversion (W/m2) per Lux 0.0079 0.0079 0.0079 0.0079 0.0079 0.0079

Ideal Type of Area GMO and Crop Science, Biology Lab, CO2
Agriculture Lab

Soil and Water Anaylsis Lab, GMO Science, BPMED,
CO2 Storage Gallery, Exhibition Area CO2 Monitoring Lab, BPMED Offices, Lecture Rooms, Meeting

and Seminar Rooms
Research and Public
Library, Media Lab

Requirement Reached? Yes Yes Yes Yes Yes Yes

Solar Energy Provided W/m2 (Maximum) 936.44
Solar Energy Provided W/m2 (Minimum) 66.53
Total Roof Surface Area 20396.7
Total Energy Generated Through Roof (Maximum Watt) 19100285.75
Total Energy Input Throguh Roof (Minimum Watt) 1356992.451
Energy Input Through Roof (Average Watt) 10228639.1
Estimated Energy Generated Through 1 - 400W PV - 7hrs (Wh) 2800
Number of PV Panels Installable (1.6m2) 12747.9375
Total Estimated Energy Output in 1 Day (Wh) 35694225

kWh 35694.225

Annual Solar Energy Input and Output (Roof)

Positioning Building Program: Type of Green Areas (Subtropical)

Positioning Building Program: Type of Indoor Areas (Subtropical)
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How to accomodate various program requirements with CO2 capture?

DEPLOYING THE STRUCTURE FOR PROGRAM
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The Facility that Responds to the Context

DEPLYOING THE STRUCTURE FOR PROGRAM
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The Facility that Responds to the Context

DEPLYOING THE STRUCTURE FOR PROGRAM

P5 Proposal 51



EngineeringArchitectural

The Facility that Responds to the Context

DEPLYOING THE STRUCTURE FOR PROGRAM
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The Facility that Responds to the Context

THE FULL STRUCTURE
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The Facility that Responds to the Context

THE COMBINATION
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The Facility that Responds to the Context

ACHIEVING OBJECTIVES

HOW DOES THE BUILDING ACHIEVE 5 KEY 
OBJECTIVES?
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The Facility that Responds to the Context

PUBLIC EDUCATION THROUGH JOURNEY
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The Facility that Responds to the Context

PUBLIC EDUCATION THROUGH JOURNEY

Public Journey

Research Process
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The Facility that Responds to the Context

HERITAGE PRESERVATION
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The Facility that Responds to the Context

THE REPLACEMENT
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The Facility that Responds to the Context

THE REPLACEMENT
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The Facility that Responds to the Context

STRUCTURE REMAINS
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The Facility that Responds to the Context

END OF THE JOURNEY
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Carbon-free chimney and connecting turbine hall

THE HARMONY
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Reversing the role of 4 main areas of the powerplant

REVERSING THE ROLE

Existing Coal Storage as a Crop 
and Research Storage Warehouse 

Existing Bolier 
Structure as a 

Depot 

Existing Exhaust 
Area as  a CO2 
Free Air Exhaust

Existing Turbine Hall 
as a Research Vision 

and Heritage Exhibition 
Area
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Provide what has been lost, take back what has been harmful

REVERSING THE ROLE

COAL

RESOURCE

ELECTRICITY

OUTPUT

CO2 POLLUTION

RESULT

LABOUR FINANCIAL INCOME HEALTH ISSUES

P
A

S
T

CO2

RESOURCE

INCREASED CROPS

OUTPUT

CO2 DISSIPATION

RESULT

LABOUR AGRICULTURAL RESEARCH WELL-BEINGP
R

E
S

E
N

T

WHILE PRESERVING THE EXISTING STRUCTURE
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The Facility that Responds to the Context

OBJECTIVE 3 CO2 RESEARCH AND UTILISATION

1. Collection

Main Road
800ppm

Ambient Air
400ppm

Building 
Facade

Structural 
Tower

CO2-Free Air Generates

K2CO3

K2CO3

2. BPMED Unit

KOH + H2O

KOH + H2O

3. CO2 Storage

Heritage 
Chimney

4. Monitor and
 Control

5. Distribution to 
Crop Zones 

Inject 1000ppm

Organic 
Dissipation of CO2

Source

+
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The Facility that Responds to the Context

THE OPTIMISATION 

Optimised Parameters of Facade Optimised Parameters of Towers
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The Facility that Responds to the Context

FOLLOWING THE RESEARCH OUTCOME
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The Facility that Responds to the Context

FOLLOWING THE RESEARCH OUTCOME
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The Facility that Responds to the Context

FOLLOWING THE RESEARCH OUTCOME
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The Facility that Responds to the Context

FOLLOWING THE RESEARCH OUTCOME
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The Facility that Responds to the Context

FOLLOWING THE RESEARCH OUTCOME
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The Facility that Responds to the Context

FOLLOWING THE RESEARCH OUTCOME
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The Facility that Responds to the Context

FOLLOWING THE RESEARCH OUTCOME
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The Facility that Responds to the Context

FOLLOWING THE RESEARCH OUTCOME
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The Facility that Responds to the Context

CLIMATE CONTROL
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The Facility that Responds to the Context

CLIMATE CONTROL - CROP AREA
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The Facility that Responds to the Context

THE CROP AREA - WATER COLLECTION
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The Facility that Responds to the Context

FOLLOWING THE RESEARCH OUTCOME
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The Facility that Responds to the Context

OBJECTIVE 4: INTEGRATING TRADITION
Buildings 2013, 3 

153 
  

Figure 15. Siheyuan plan and section [15]. 
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The Facility that Responds to the Context

OBJECTIVE 4: INTEGRATING TRADITION
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The Facility that Responds to the Context

OBJECTIVE 5 ACCESSIBILITY STRATEGY

1. CONTINOUS GREEN CORRIDOR

3. RESEARCH AND SERVICE ACCESS POINTS

2. CENTRAL ACCESS THROUGH GARDENS
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The Facility that Responds to the Context

APPROACHING THE BUILDING
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The Facility that Responds to the Context

ENTERING THE BUILDING
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The Facility that Responds to the Context

ENTERING THE FOREST
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The Facility that Responds to the Context

WALKING THROUGH THE GREEN
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The Facility that Responds to the Context

THE TRANSPARENT RESEARCH
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The Facility that Responds to the Context

THE TRANSPARENT RESEARCH
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The Facility that Responds to the Context

WALKING ABOVE THE FOREST
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The Facility that Responds to the Context

WALKING ABOVE THE FOREST

CO2

CO2
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The Facility that Responds to the Context

WALKING THROUGH THE FOREST

P5 Proposal 91



EngineeringArchitectural

The Facility that Responds to the Context

TOP OF THE FOREST

P5 Proposal 92



EngineeringArchitectural

The Facility that Responds to the Context

THE PROJECT IN RELATION TO SDGS

Acheive at least 15 out of 17 goals  and 4 main focuses
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The Facility that Responds to the Context

THE END
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