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Sustainability Project Fund Application Form Requirements 

 

Project Title: DigFab Sunscreen  

(Advanced Construction Final Project)  

Budget Requested: 6000 CDN 

Applicant/Project Leader:  

Maria Mingallon 
(Senior Structural Engineer for ARUP and Adjunct Professor for Advanced Construction) 
 
Faculty/Department: School of Architecture 
Email: maria.mingallon@arup.com / maria.mingallon@mcgill.ca 
Daytime Phone: 514 458 5679 

 
Project Team:  
 
ARCH678, Fall 2012 M1 students 
 
Faculty/Department: School of Architecture 
Email: n/a 
Daytime Phone: n/a 

 
 
I. Project Overview 

 
Project summary: 

 
The project consists on the design and fabrication of a prototype for a sunscreen to prevent the 
entrance of excessive sunlight through the windows of the first year studios at the Macdonald-
Harrington building. The budget requested herein is to cover material expenses incurred in 
fabricating the final product. The sunscreen is to be designed and fabricated by the M1, 
Advanced Construction (ARCH678) students of Fall 2012. 

Project eligibility: 
 

 How will the project contribute to building a culture of sustainability on campus? 
 Provide any supporting information that demonstrates a need for the project on campus. 
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Air conditioning boxes are now rapidly growing on the facades of the McGill downtown 
campus. Current energy availability seems to weight more than long term costs and smart 
forward thinking attitudes. For centuries, architects were contracted to deliver conformable 
habitable spaces, with interior temperature and air ventilation being key on achieving their 
client’s program. The recent use of air conditioning systems during the last three decades 
removes this ‘worry’ almost completely from most architects programs. Room and building 
orientation, window sizes and location are all decided upon different constraints which only 
very occasionally relate to the temperature and lighting comfort experience inside the building 
envelope.  

The current energy crisis is already opening our eyes to the impossibility of maintaining 
externally fed devices as the only means to keep a room sufficiently cool in summer and warm 
in winter. 

Situated on the first floor of the Macdonald-Harrington building, the first year studio is oriented 
southwest and thus, suffers from excessive sun radiance from early afternoon until sunset. 
During the winter months while the sun is at a lower incidence angle, glare and excessive light 
is the main concern. However, from April onwards, students suffer as well from excessive heat 
from the sunrays entering the room through the clear glass. 

First year students usually fabricate their own devices to overcome these problems. These 
devices however consist on large pieces of cardboard, which are installed on the window 
frames. While this solution prevents the entrance of sunlight, it is obviously not very 
successful, as it does not ensure a good light balance in the room. 

The development of a sunscreen for the first year studios will allow students to research and 
investigate effective strategies to develop efficient solar shading applications for existing 
buildings. 

This proposal is not just limited to teach architecture students sustainable ways of delivering a 
program; it also aims to educate the general public on alternatives to the use of highly energy 
dependent devices.  

Timeframe/Milestones: 
 

 Indicate the anticipated project timeframe, providing key milestones for deliverables. 
Please specify projected project start and finish dates. 

 
The following is a list of the key milestones for the delivery of the project. A copy of the full 
program has been included in Appendix B. 

 
‐ Project Brief delivered to Arch678 students: 7thth Sep 2012 
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‐ Concept presentation by students: 19th Oct 2012 
‐ Final Presentation including final prototypes:  7th Dec 2012 
‐ Final project delivery 17th Dec 2012 

 
• What performance indicators may be used to gauge the success of the project? 
 
A survey will be launched around first year students, other students and faculty members of 
the School of Architecture. The survey will aim to gauge the actual success of the project, 
throughout the different seasons, i.e. in February (middle of winter term) and in April (middle 
of spring term).  
 
• How will the outcomes be shared with the community? 
 
A couple of strategies are listed below. However, the team will welcome any additional 
suggestions to share the knowledge gained and benefits of the project with the community: 
 
‐ Panels and prototypes could be exhibited at McGill downtown campus and/or the School 

of Architecture (Macdonald-Harrington Building) 
‐ A presentation/vernissage could be organized having student’s representatives explaining 

their proposal to McGill community. 
 

Stakeholders: 
 

• Other than the project team, who will be have a stake in your project? Please list the other 
individuals, groups or departments affiliated or affected directly or indirectly with your 
project. 

• In what capacity will they be involved?  How they will be contributing to the project, i.e. 
immediate funding, future/ongoing funding, technical expertise, in- kind donations, etc. 
Letters of commitment may be attached. 

• Who will be otherwise affected by the project? Have they been consulted? Please 
summarize their reactions. Letters of support may be attached. 

 
The following is to address the above three questions: 

 
Students will be asked to consider both interior and exterior applications of the sunscreen. In 
both cases, the sunscreen will be designed to be as non-invasive as possible in the building 
fabric. It will be developed in close consultation with the Chair of the Architectural Advisory 
Committee and the Director of Project Management, Facilities Operations & Development. 
 
Prof. David Covo, from the School of Architecture (david.covo@mcgill.ca), first suggested 
this project for Advanced Construction and has also kindly offered to serve as additional 
liaison for this application. 
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II. Project Implementation 
 

Tasks and Responsibilities: 
 

• Indicate clearly all activities associated with the proposed project, the person 
responsible and the length of time each task is expected to take.  Use the table below 
(expanded as required) to summarize this information. 

 

 

Type of Activity  – Task Estimated  Time 
Required 

Group Member in Charge 

Concept Proposal 7th Aug – 19th Oct 2012 Students of ARCH678 under the 
supervision and guidance of Maria 

Mingallon, Senior Structural Engineer 
for ARUP and Adjunct Professor for 
Advanced Construction (ARCH678)

Further development of 
concept proposals and 
preliminary fabrication tests 

19th Oct – 2nd Nov 2012 As above 

Detailed Design 2nd Nov  – 16th Nov 2012 As above 

Fabrication of prototypes 16th Nov – 7th Dec 2012 As above 

Final Presentation of 7th Dec 2012 As above 

Portfolio Submissions & 
prototypes installation 

17th Dec 2012 As above 

 
 
 

III. Financials 
 

• Critical Date: (Please state if there is a critical date by which funding is required) 
 

4th October 2012 – in order to allow students to firmly consider the materials they will be 
using, start requesting quotes, etc.  
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• Please provide details of the budget that is being requested in the tables below 

(expanded as required). 
 

Detailed expenses: 
 
 

 

Expense Description Estimated  
CMaterials & Fabrication associated costs – TEAM 1 1000CDN 

Materials & Fabrication associated costs – TEAM 2 1000CDN 

Materials & Fabrication associated costs – TEAM 3 1000CDN 

Materials & Fabrication associated costs – TEAM 4 1000CDN 

Materials & Fabrication associated costs – TEAM 5 1000CDN 

Materials & Fabrication associated costs – TEAM 6 1000CDN 

Total estimated for materials & fabrication costs : 6000CDN 

 
 

The budget requested is to cover material expenses. Students are asked to keep control of 
their own budgets in a regular basis throughout the development of the project. Each team 
will have an allocated budget of 1000CDN which they cannot exceed. Students will keep 
receipts of all material purchases made within the frame of this project. Materials costs will 
then be claimed through expenses (up to a limit of 1000CDN per team).  

 
Detailed revenues: 

 
 

Revenue Source Amount Requested Confirmed? 

Sustainability Projects Fund  No 
   

 
IV. Additional information: 
 

• Provide supporting information regarding the qualifications and/or related experience of 
the project leader and other project members 

 
The following information has been included in the Appendixes: 

 Project Brief – Appendix A 
 Project Program – Appendix B 
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 Team lead’s CV – Appendix C 
 
• Any other pertinent information may be appendicized (e.g., detailed budget, detailed 

timeline, survey results, examples of similar projects, confirmations of funding, etc.) 
 

A copy of the project brief and program have been included in appendixes A and B 
respectively. 
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Appendix A 
 

Project Brief 
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ARCH 678: Advanced Construction     Fall 2012 
 
 

DigFab Sunscreen,  
A digitally fabricated sunscreen at the Macdonald-Harrington building. 
 
 
The challenge: 
 
The project consists on the design and fabrication of a sunscreen aimed to prevent the entrance of excessive 
sunlight through the windows of the first year studios.  

Situated on the first floor of the Macdonald-Harrington building, this studio room is oriented southwest and 
thus, suffers from excessive sun radiance from early afternoon until sunset. During the winter months while 
the sun is at a lower incidence angle, glare and excessive light is the main concern. However, from April 
onwards, students suffer as well from excessive heat from the sunrays entering the room through the clear 
glass. 

First year students usually fabricate their own devices to overcome these problems. These devices however 
consist on large pieces of cardboard, which are installed on the window frames. While this solution prevents 
the entrance of sunlight, it is obviously not very successful, as it does not ensure a good light balance in the 
room.  

Can you help first year students find a better solution? A sustainable solution that works in all seasons, 
capable of eliminating the disadvantages of a southwest facing room, without compromising its advantages? 

 

Goal: 

To design and fabricate a sunscreen for the windows of the first year studios, at the Macdonald-Harrington 
Building. Each team will need to design and fabricate a sunscreen to cover at least 2m long window area 
(measured along the façade line). 
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Requirements: 

 Groups of six will be formed at the beginning of the course. All required submissions and 
assignments will therefore be made in groups of six students. 

 Each group will utilize the lessons in digital computation for both formulating their proposal and 
undertaking the necessary solar analysis of the room or section of the room. 

 Solar digital analysis via the use of algorithms in Grasshopper3D, and adapted to specific project 
needs, shall be used throughout the design phase. 

 Each group will be asked to fabricate a sunscreen, at least 2m long. 

 Students are free to choose among several fabrication techniques from those available at the school 
(CNC milling, laser cutting, etc). 

 There are not specific requirements for the materials to be used. However, during the design face 
and prior to start fabrication, students will need to consider the advantages and disadvantages 
associated with their material(s) choice, as well as the implications linked to the fabrication tools 
required for the specific material(s) chosen. 

 The budget to be provided to each group for the cost incurred in fabricating their prototypes is yet to 
be confirmed (*). 

 Students will be required to present their prototypes together with the design and fabrication 
processes involved by the end of the course (presentations scheduled for 7th Dec 2012; refer to the 
complete course outline and schedule for further reference). 

 Students will also be required to provide a printed portfolio documenting the design and fabrication 
processes involved by the end of the course (deadline for submissions: 17th Dec 2012; refer to the 
complete course outline and schedule for further reference). 

 For further information on the project specific requirements, the assignment and the evaluation, 
refer to the complete course outline. 

 

 

 

 

 

 

 

 

(*) The project’s budget is currently pending upon acceptance of the application submitted on 28th Aug 2012 to McGill 
Sustainability Projects Fund.  
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Appendix B 
 

Project Program 
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ARCH 678: Advanced Construction     Fall 2012 
 
 

DigFab Sunscreen,  
A digitally fabricated sunscreen at the Macdonald-Harrington building. 

 

Program: 
 

7th Sep: Project brief is presented to students. 

19th Oct: Students will be asked to present a draft preliminary concept of their proposal. 19th - 26th 
Oct: Students will develop further their concept proposal towards detailed design, through digital 
analysis and modeling.  

26th Oct - 2nd Nov: A preliminary test model must be presented for discussion during the class. 
Each group shall present their test models and discuss the failings and difficulties encountered, as 
well as identify the changes needed to improve their proposals.  

2nd Nov – 9th Nov: Finalize detailed design and prepare their digital 3D model for fabrication. 
Tutorial will be provided to guide students through the difficulties encountered. 

9th Nov – 16th Nov: Finalize detailed design and start fabrication. Fabrication should start not 
later than 16th Nov.  

16th Nov - 23rd Nov: Fabrication continues. Tutorial will be provided to guide students through the 
difficulties encountered. 

23rd Nov - 30th Nov: Students continue working on the fabrication of their prototypes and start to 
compile their final portfolio and presentation.  

30th Nov - 7th Dec: Students finish prototypes and prepare their presentation and portfolio.  

 

7th Dec: Final Presentation of built prototypes.  

17th Dec: Submission of Final Project Portfolios. 
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Appendix C 
 

Team Lead’s CV 
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Maria Mingallon 

 
www.mariamingallon.com 

Profession 
Structural Engineer 

Current Position 
Senior Structural Engineer 

Joined Arup 
2005 

Years of Experience 
7 years 

Nationality 

Spanish 

Languages 

Spanish, English, French 

Qualification 

2008-09, Msc (Distinction) 
Emergent Technologies + Design, 
Architectural Association, London. 

2000-05, MEng Civil, Structural &
Environmental Engineering (5
years degree) 

Ingeniero de Caminos, Canales y
Puertos, UCLM, Spain.  

2003-04, Erasmus Scholarship:
Imperial College, London, UK. 

Professional Associations 

2008, CEng MICE, UK. 

 Maria Mingallon is a chartered structural engineer with a degree in
architecture. Her main research interests are focused in complex
geometries, emergent technologies, form finding and biomimicry. 

She graduated in 2005 in Civil Engineering in Spain at UCLM and
obtained a scholarship to complete her studies at Imperial College.  She
has worked at Arup since graduating as a Structural Engineer. Among
other projects, she has designed two footbridges leading to the Aquatics
Centre by Zaha Hadid Architects at the London 2012 Olympic Park.  

In 2008 Arup sponsored her master degree in Emergent Technologies
and Design at the Architectural Association from which she graduated
with Distinction.  

She is currently teaching the courses ‘Advanced Construction’ and
‘Community Design Workshop’ to the professional MArch class at
McGill School of Architecture. She has previously taught at the
Architectural Association as a visiting tutor.  

She is also part of the reviewing committee for the Symposium in
Simulation for Architecture and Urban Design (SimAud). 

Maria has recently published her first book: ‘Fiber Composite Adaptive 
Systems: A manifesto into self-actuating potentials of fiber composite 
structures embedded with shape memory alloy actuators’, Dec 2010. 

Specializing in emergent technologies and innovation, 
Maria represents Arup successfully in architecture, 
academia and engineering with her past and current works. 

Engineering Practice: 

Nouvelle Autoroute 30 Montréal, Canada, 2009 - current 
Construction Phase Structures Coordinator on site based position
liaising with both the contractor and the different offices participating in
the project. Responsibilities include supervision of construction 
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2005, Chartered Member of the
Institution of Civil Engineers,
Spain.  

Committees 

2011 & 2012, Paper Review 
Committee, Simulation for 
Architecture and Urban Design, 
North America 

Publications 

ASME 2011, Biomimetic and 
Bioinspired Technologies -The 
Architecture of the dragonfly wing: 
a study of the structural and fluid 
dynamics capabilities, Denver, 
Colorado, USA. November 2011. 
[Conference paper] 
 
eVolo, Architecture & Design 
Journal, USA (Jul 2011) – 
‘ContemPLAY Pavilion, McGill 
School of Architecture’  
[Published Article] 
 
Fiber Composite Adaptive 
Systems, published by LAP 
Lambert Academic Publishing; 
14 Dec 2010 

ISBN-13: 978-3843367257  
 
SimAud, Symposium on 
Simulation and Urban Design, 
Orlando, FL, USA (Apr 2010) - 
Associative modelling of 
Multiscale Fibre Composite 
Adaptive Systems 
[Conference Proceedings] 
 
eVolo, Architecture & Design 
Journal, USA (Jun 2010) – 
‘Fibre Composite Adaptive 
Systems’ [Published Article] 
 
Tectónicas Digitales, Dum-Dum, 
Laboratory for Advanced 
Architecture, Universidad Técnica 
Federico Santa María, Chile (Jun 
2010) - ‘Compuestos de Fibra 
Inteligentes’ 

activities and remedial actions for non-conformances to original design. 
Bridge typologies include steel composite girder, pre-stressed concrete 
beams, precast post-tensioned piers, box girder launching techniques. 
 
Taichung Tower International Competition, Taiwan, 2011 
Assistance provided to Toronto’s ARUP office for the parametric
design of this tower scheme, using scripting via the plug-in 
GrasshopperTM for Rhinoceros3D. The model was developed in liaison
with the architect of the project LOH Architects based in Toronto. The 
script efficiently generated a set of geometrical iterations, which were
then analyzed in Oasys GSA for structural performance. With a height
of 550m, this skyscraper is a hybrid structure in steel and reinforced 
concrete, conceived to resist large seismic and wind loads. 
 
Heifei Yangtze Skyline Mansion Competition, China, 2011 
Assistance provided to Toronto’s office on the 3D computational model
used for the preliminary structural analysis of the tower. Scripting 
techniques were used to model the geometry. The scheme developed
together with Zeidler Architects, consists of a 668m super high-rise 
mixed use development with four levels of retail podium on top of four
levels of basement. 
 
London 2012, London Olympics and Paralympic Games, Bridges, 
UK, 2006 - 2008 
Structural Engineer for the Conceptual and Detailed design for the
footbridges leading to the London Aquatics Centre, designed by Zaha
Hadid Architects. Steel and reinforced concrete design. Vehicle Impact
Design Structures. Structural types: haunched I-girders with steel and 
concrete composite structures; steel trusses half-through and Vierendeel
typologies. 
 
PPP M1/Westlink Belfast, UK, 2005-2006 
Private partnership project for improvement of the motorway network 
around Belfast.  
 

Academic Projects, Architectural Association: 

Theatrehaus Jena, Germany, 2009 
Design and construction of an inflatable structure for the Theatre
Festival ‘Crash Boom Bau!’ in Jena. EU funded project as part of the 
Cultural Programme for the Bauhaus year 2009, in collaboration with
the AA Interprofessional Studio led by Theo Lorenz and Tanja Siems
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[Published Article (Spanish)] 
 
Urban Flux, Architectural Design 
Magazine, China (Jul 2010) – 
Thesis on Fibre Composite 
Adaptive Systems. 
 
Domus, Fibre Composite Adaptive 
Systems; original text translated to 
Russian, Moscow, Russia (Sep 
2010) – ‘Adaptive Systems’ 
 
Biomimetic Architecture Research 
Community, by Michael Fox 
(MIT) and Ehsaan Mesghali 
(California Polythecnical 
University) - The Architecture of 
the Dragonfly Wing Biomimetic – 
Published Article 
 
Morfae, Fibre Composite Adaptive 
Systems; (Nov 2010)  
[Published Article] 
 
Archello, Fibre Composite 
Adaptive Systems; (Dec 2010)  
[Published Article] 
 
Teaching 
Visiting tutor at the Architectural 
Association for the Msc 
programme Emergent 
Technologies and Design. 
Adjunct Professor at McGill 
University, School of Architecture 
Awarded Gerald Sheff Visiting 
Professorship in Architecture 

Academic Awards 
Awarded ‘Gerald Sheff Visiting
Professorship’ at McGill
University School of Architecture
for the academic year 2010-2011
[Link] 
Msc Distinction award for thesis at
Architectural Association, London,
UK, (Nov 2009), ‘Fibre Composite

[AAIS] 
 
AA Terrace Canopy Project, London, 2009 
Design and construction of a canopy for the AA terrace by the Emtech 
students in collaboration with Buro Happold Engineers. Main
responsibilities were coordination of the structural design in liaison with
BHE, development of construction sequence and methodology under
tight site constraints and a low budget. 
[refer to official documentary] 
 

Academic Projects, McGill University School of Architecture: 

ContemPLAY Pavilion Project,  Montréal, 2011 
Management and coordination of the project as Adjunct Professor 
in collaboration with McGill School of Architecture and the 
Directed Research Studio M.Arch students as a capstone project
for their final year. 
[Project Website] 
 
SSHRC Research Creation Grant in Fine Arts, Montréal, 2011  
Recently awarded grant for a research project to investigate the
productive and demonstrative characteristics at play in
architectural design methodologies including technologically-
enabled architectural creation such as parametric and simulation,
fabrication and prototyping, and imaging and virtual reality. 
[Read more] 

Competitions 

Seoul International Design Competition, South Korea, 2011 
Seating Installation: fLying in collaboration with Pavlos Schizas 
 
Future Proofing Schools, Melbourne, Australia, 2011 
Ideas competition for school relocatables in collaboration with Derya 
Thompson 
 
Footbridge Competition, Cyprus, 2011 
Competition for two footbridges in collaboration with MSSM 
Associates. 

[Competition Entry] 
 

REPEAT Competition, Houston, USA, 2010 
International competition in digital fabrication.  
[Competition Entry - Recursive Polyhedron] 
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Adaptive Systems’ 

EC Erasmus tuition scholarship to
study 4th year at Imperial College,
London, UK (2003-2004) 

UNIÓN FENOSA, First Award,
UCLM, Spain (Mar 2003) - Best
Academic Project for the Urban
Development of an industrial Area:
‘Industrial Sector Larache, Ciudad
Real (Spain)’  

SIKA, S.A. - Third Award
National Contest, Spain (Jun 2005)
- “Construction project of an egg-
shaped sludge treatment plant” 

Design Montréal, ‘Les taxis prend ses aires’, Canada, 2010 
Taxi stands for the city of Montréal, Canada. 
[Design Paramétrique] 
 
Wu Zhi Qiao Bridge, China, 2010 
3rw Award for the Arup internal design competition in Mixia, China for 
a pedestrian bridge. [No. 57] 
 

Exhibitions 

ACADIA, Responsive Information and Variations in Architecture, 
New York, USA, 2010 
Peer Reviewed Exhibition features the thesis project awarded 
Distinction at the AA: ‘Fibre Composite Adaptive Systems’- 
[Conference website]  & [Exhibition at Cooper Union Building] 

 
 

 
 
 


