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This resource contains some guidelines and hints for solving the ARMADILLO AND ONION 

INSPIRED SLEEPOUT BRIEF. The focus is on developing sustainable architectural techniques, 

sustainability practice, and in-depth exploration of sustainable features and functions.  

YouTube tutorials are available for the different areas covered in this resource, namely:  

Research, climate and weather, geolocation, shadows and shading, passive solar, ideation, 

freehand sketching, Sketch-up modelling, biomimetics, and freehand sketching. Search: 

Armadillo and Onion inspired sleep-out brief. 
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SITUATION: You are an architect who loves designing sleep-outs.  You recently 

became interested in sustainable architecture and biomimetics.  You have made the 

decision to investigate, explore, and research sustainable architectural practice.  You 

intend to implement the new knowledge, new skills, and new strategies, which you 

have learned into your sleep-out design brief.  

BRIEF: Design and develop a sustainable solution for a new sleep-out at the back of 

your section or anywhere in the world. Implement some biomimetic ideas and 

principles to inform your design decisions and design ideas. 

SPECIFICATIONS: Total area=100 sq. m. In your layout include an open plan 

kitchen/dining/lounge area, a bathroom, and a bedroom. Include sustainable 

features, functions, and sustainable systems as far as possible. Illustrate how you 

have used biomimetic principles (‘ask nature how’) to inform your design ideas and 

concepts. 

Keywords: Sustainability, sleep-out, freehand sketching, SketchUpMake, Design 

and Visual Communication, fitness for purpose, collaboration, learning strategies, 

curriculum alignment, sustainable practice, creativity, innovation, pedagogical 

content knowledge (PCK), biomimetics, passive solar, passive ventilation, onion 

shape & form, armadillo shape & form, assessment, competition 
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Doing research for the armadillo and onion inspired 

sleep-out design brief 
 

Step 1: Doing research 

 

Include the following into your search and research:  

A. Armadillo (scientific facts, shape & form) 

 

 

The Armadillo. 
Also known as The Glasgow Auditorium.  
Credit:  
 

 © Copyright David McMumm and licensed for reuse under this Creative 
Commons Licence. 
 

http://www.geograph.org.uk/profile/43908
http://www.geograph.org.uk/reuse.php?id=1696161
http://creativecommons.org/licenses/by-sa/2.0/
http://creativecommons.org/licenses/by-sa/2.0/
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B. Onion (scientific facts, shape & form) 

 

 

Picture by Garry Knight (Flickr.com): London City Hall, England 

https://www.flickr.com/photos/garryknight/6302571088/. See the resemblance of an onion 

(horizontally layered) in this building. Find several examples of layered buildings before 

endeavouring to solve a design brief. Create a storyboard to assist with the generation of 

ideas. 

  

https://www.flickr.com/photos/garryknight/
https://www.flickr.com/photos/garryknight/6302571088/
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C. Architectural sustainable features and functions (passive solar, passive 

ventilation, wind turbines, water tanks, louvers, roof overhangs, triple 

glazed windows, insulation, photovoltaic panels, solar thermal panel, 

heatsink, clerestory, stack, green roof, living wall, and more). 

 

 
English: Passive solar heating illustration (public domain). 
Polski: Schematyczny rysunek ogrzewania pasywnego.  

Credit image: https://commons.wikimedia.org/wiki/File:Illust_passive_solar_d1.gif 

 

What is passive solar design? 

 “In passive solar building design, windows, walls, and floors are made to collect, store, and 

distribute solar energy in the form of heat in the winter and reject solar heat in the 

summer”. 

*See tutorials on William van Zyl’s YouTube channel for more details  

  

https://commons.wikimedia.org/wiki/File:Illust_passive_solar_d1.gif
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D. Biomimetics: Explore how to use nature to inform design ideas. 

 

 

Credit image: By William Cho - originally posted to Flickr as The Esplanade – Theatres on the 

Bay, CC BY-SA 2.0, https://commons.wikimedia.org/w/index.php?curid=10671433. 

Armadillo shape inspired building. 

  

https://commons.wikimedia.org/w/index.php?curid=10671433
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E. Generate design ideas and the ideation process: Explore strategies, 

methods, and techniques to come up with new, and unique solutions to the 

design brief. 

 

Ideation, in a nutshell, is the process of forming ideas or images.  

 

ABOVE: Ideation technique: Exaggeration. Design and Visual Communication work of a year 
13 student (18 years of age) - from New Zealand. 

Curriculum level: Level 8 

School: Long Bay College (New Zealand) 

Teacher: Paul Bourdot 

Student: Dustin Parkinson 

Credit: http://technology.tki.org.nz/Resources/Student-showcases/Design-and-visual-

communication/Top-scholar-DVC-2013 

http://technology.tki.org.nz/Resources/Student-showcases/Design-and-visual-communication/Top-scholar-DVC-2013
http://technology.tki.org.nz/Resources/Student-showcases/Design-and-visual-communication/Top-scholar-DVC-2013
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The above image shows some ideation techniques and is not directly related to the 
armadillo and onion inspired sleep-out. Credit: Student Showcase - Top Scholar DVC 2013. 
http://technology.tki.org.nz/Resources/Student-showcases/Design-and-visual-
communication/Top-scholar-DVC-2013 

 

Ideation: Using a sea star, shell and feather to solve an architectural design brief. Note: 
The ideation process is not directly related to the armadillo and onion sleep-out). It is an 
additional ideation resource. 

Curriculum level: Level 8 

School: Long Bay College 

Teacher: Paul Bourdot 

Student: Dustin Parkinson 

Credit: http://technology.tki.org.nz/Resources/Student-showcases/Design-and-visual-

communication/Top-scholar-DVC-2013 

  

http://technology.tki.org.nz/Resources/Student-showcases/Design-and-visual-communication/Top-scholar-DVC-2013
http://technology.tki.org.nz/Resources/Student-showcases/Design-and-visual-communication/Top-scholar-DVC-2013
http://technology.tki.org.nz/Resources/Student-showcases/Design-and-visual-communication/Top-scholar-DVC-2013
http://technology.tki.org.nz/Resources/Student-showcases/Design-and-visual-communication/Top-scholar-DVC-2013
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Also, include the following areas in your research: 

F. Movement: Explore the benefits of including movement to your design 

solutions. For example a moving roof (sliding). The roof could open during 

winter to allow sunlight into the building (passive solar). Consider building 

materials that are good heatsinks, like concrete, bricks, and concrete 

blocks.  

 

G. Aesthetics: Though focusing on scientific solutions the aesthetics (‘how 

beautiful the building’) should not be neglected! The challenge is to 

combine beauty and function! It is like being a scientist, an artist, a 

biologist, and a sculpture all at the same time! It will push the envelope and 

move students out of their comfort zones. Multi-layered thinking processes 

are to be developed. In other words, the students have to think of many 

aspects at the same time. Imagine a highly scientific rich building with state 

of the art technology which includes unique artistic features…very 

challenging indeed. It is recommended that students explore the work of 

architects that thinks differently and who are able to apply a multi-layered 

approach to design problems. Gone are the days of conventional shape and 

forms and straightforward architecture… 

 

H. Explore the building site: For example, take screenshots of the location 

(Google Earth & Google street view, and more). You can learn heaps from 

Google Maps, Google Earth, and Google Street view and so on.  Investigate 

the landscape, the vegetation, slope, access, possible orientation of the 

building (geolocation), and more. 

 

I. Investigate the climate, rainfall, wind speed, and sunny days: Finding 

charts/diagrams will provide the best information and data. Interpret this 

information and data available, to inform your design decisions regarding 

the size of the photovoltaic panels (sunny days), the amount/size of the 

wind turbines (direction & facing), and the annual rainfall (storage of 

water). The harvesting of the sun’s energy, harvesting and storage of 

rainwater, and harvesting wind energy to benefit the homeowner, should 

be maximised. Use the search words and phrase like (Hamilton City, charts, 

New Zealand, weather, and climate): 
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‘Charts, sunny days; Hamilton, NZ’; ‘charts NZ’; ‘wind speed Hamilton City, New Zealand’; 

‘wind direction, Hamilton, NZ’; Annual rainfall, Hamilton City, NZ; and try more word 

combinations. 

Here is an example of data from a website which is very useful for the Hamilton (NZ) area:  

https://www.currentresults.com/Weather/New-Zealand/sunshine-annual-average.php  

  

https://www.currentresults.com/Weather/New-Zealand/sunshine-annual-average.php
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New Zealand: North Island 

Data: Average hours of sunshine a year (per day) 

 

Place Day Annual 

Auckland 5.5 2008 

Gisborne 6.1 2226 

Hamilton 5.5 2018 

Kaitaia 5.8 2108 

Masterton 5.4 1964 

Napier 6.2 2252 

New Plymouth 6.0 2203 

Palmerston North 4.7 1733 

Rotorua 5.8 2133 

Taupo 5.3 1947 

Tauranga 6.4 2346 

Wanganui 5.7 2075 

Wellington 5.8 2110 

Average hours of sunshine a year 

Annual sunny days data: New Zealand-North Island. Credit: 

https://www.currentresults.com/Weather/New-Zealand/sunshine-annual-average.php.  See 

how Hamilton (NZ) has 5.5 hours sunshine per day on average (yellow highlight). This data 

could be compared to other well-known cities to assist students in making design decisions. 

“Should the main focus be photovoltaic panels, or not?”. “Should the focus rather be on 

harvesting wind…?” 

https://www.currentresults.com/Weather/New-Zealand/sunshine-annual-average.php
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DATA FROM WEATHER AND CLIMATE WEBSITE, HAMILTON, NZ: https://weather-and-

climate.com/average-monthly-Rainfall-Temperature-Sunshine,hamilton,New-Zealand 

 

 

 

https://weather-and-climate.com/average-monthly-Rainfall-Temperature-Sunshine,hamilton,New-Zealand
https://weather-and-climate.com/average-monthly-Rainfall-Temperature-Sunshine,hamilton,New-Zealand
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Credit weather & climate data Hamilton, New Zealand: https://weather-and-

climate.com/average-monthly-Rainfall-Temperature-Sunshine,hamilton,New-Zealand 

 

The above data is very useful when making design decisions. The sunny days are relatively 

high in the HAMILTON area (New Zealand). Specifically, photovoltaic (solar panels) could be 

a main feature of the building because the solar panels will get much sunlight to convert sun 

energy into electricity. In other words, the architect and owner of the sleep-out should 

invest in many photovoltaic panels. Compared to other geographical areas which get hardly 

any sunshine the focus could rather be on the harvesting of wind energy. Areas which 

experiences midnight sun are an example of low exposure to the sun. The midnight sun is 

a natural phenomenon that occurs during the local summer months in places north of 

the Arctic Circle or south of the Antarctic Circle when the sun remains visible at the local 

midnight. Around the summer solstice (approximately 21 June in the north and 22 

December in the south) the sun is visible for the full 24 hours, given the fair weather. The 

number of days per year with potential midnight sun increases the farther towards either 

pole one goes. Areas include Canada(Yukon, Northwest Territories, 

and Nunavut), Greenland, Iceland, Finland, Norway, Russia, Sweden, and the United 

States (Alaska). A quarter of Finland's territory lies north of the Arctic Circle and at the 

country's northernmost point the sun does not set at all for 60 days during summer. 

Students and teachers in these areas will be familiar with the amount of sunlight available 

during the different seasons. Those who are interested can view the YouTube video clip: 

‘Arctic Midnight Sun’. Time-lapse: See how the suns don’t set in the arctic. 

https://weather-and-climate.com/average-monthly-Rainfall-Temperature-Sunshine,hamilton,New-Zealand
https://weather-and-climate.com/average-monthly-Rainfall-Temperature-Sunshine,hamilton,New-Zealand
https://en.wikipedia.org/wiki/Arctic_Circle
https://en.wikipedia.org/wiki/Summer_solstice
https://en.wikipedia.org/wiki/Canada
https://en.wikipedia.org/wiki/Yukon
https://en.wikipedia.org/wiki/Northwest_Territories
https://en.wikipedia.org/wiki/Nunavut
https://en.wikipedia.org/wiki/Greenland
https://en.wikipedia.org/wiki/Iceland
https://en.wikipedia.org/wiki/Finland
https://en.wikipedia.org/wiki/Norway
https://en.wikipedia.org/wiki/Russia
https://en.wikipedia.org/wiki/Sweden
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Alaska
https://en.wikipedia.org/wiki/Finland
https://en.wikipedia.org/wiki/Arctic_Circle
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https://youtu.be/ndlQNicOeso 

 

However, the wind could be more useful at a specific location, like midnight sun areas. It is 

the designer’s interpretation of the data which could guide the architect with the design 

decisions. For example, if the specific location has very strong winds it could be a good idea 

to focus on wind turbines and give photovoltaic panels a lower consideration. It is 

recommended that students discuss (collaborate) with their classmates the specific data 

(weather & climate) of their chosen location. 

  

https://youtu.be/ndlQNicOeso
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J. Building materials: Investigate the properties of the building materials 

chosen. For example, good heatsinks which absorb and release of the heat 

of the sun during winter—assist to warm buildings without any additional 

cost to the owner (energy efficient).  

 

The best heatsinks are concrete, facing bricks and cement bricks. Fire bricks are the ultimate 

heatsink because it contains elements that hold the temperature for very long periods. Fire 

bricks are manufactured for kilns and can withstand extremely high temperatures. It also 

retains heat for very long periods of time. For example, the domes of pizza ovens are lined 

with fire bricks. These bricks keep the oven hot for very long periods of time, saving 

precious energy. Expensive, though. The fire bricks release the heat over a very a long 

period of time which makes it ideal for winter conditions. The sun heats up the bricks and 

the bricks then slowly releases the harvested energy during the day and at the end of the 

day up to long hours into the night.  The opposite is also true, during summer it is best to 

provide shade to the heatsinks. Methods to achieve this are planting deciduous trees to the 

front of the building (screening the sun) or using louvres to screen the hot summer sun. 

Long roof overhangs are also used to screen the hot summer sun. This really a science and 

Sketch-up has a shadow tool which assists the architect with making decisions around the 

height of the trees, the proximity of the trees to the building, the size of the windows, the 

position of the windows, and much more. See some of the related tutorials on the YouTube 

channel of William van Zyl for an illustration.  
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Credit image: Slideshare -W van Zyl. See more on this passive solar Slideshare resource: 
http://www.slideshare.net/WilliamZyl/passive-solar-design-architecture-33264758 
 

 
Link to Slideshare: Passive Solar Design: http://www.slideshare.net/WilliamZyl/passive-
solar-design-architecture-33264758 
  

http://www.slideshare.net/WilliamZyl/passive-solar-design-architecture-33264758
http://www.slideshare.net/WilliamZyl/passive-solar-design-architecture-33264758
http://www.slideshare.net/WilliamZyl/passive-solar-design-architecture-33264758
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K. Armadillo & Onion sleep-out ideation: 

The next couple of images shows the armadillo and onion shape and form.  These images 

are adapted and freehand sketches are made on the photocopies to ideate possible 

alternative design solutions. This technique (layering) is best described by architect Barry 

Berkus (Organic form) in an excellent YouTube video clip. He uses transparent (tracing 

paper) sheets of paper to lay over the design work and follows some of the lines as he feels 

could work as an organically shaped building.    

 

Barry Berkus: YouTube tutorial on the next page: https://youtu.be/fwJB7KzDEbQ 

 

Above: Storyboard: Ideation: Armadillo and Onion inspired images (internet search).Black 

and white copy prepared to make freehand sketches over the images. This technique is 

called ‘overlay’. The student could also use tracing paper (translucent paper) and place it 

over the basic shape and forms; from this point onwards the students could use some of the 

forms and move to the next image, combining different ideas and concepts as it comes to 

mind. This is in rough form and signals the initial stages of ideation. The student will end up 

with a unique sketch and these sketches could be developed. It is amazing to see what could 

be conjured up with this technique.    

  

 

https://youtu.be/fwJB7KzDEbQ
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A good example of organic ideation is the illustration of architect Barry Berkus. He illustrates 

how overlays could be used to create a building from almost anything! In this video clip, he 

shows how to create a building from organic shape and form. See video clip of this 

technique below:  

 

‘How To Think Like An Architect: Designing From Organic Form’ -by Barry Berkus:  

Uploaded on Jul 14, 2011, to YouTube 
 
Santa Barbara architect Barry Berkus shows us how an organic form can provide inspiration 
for designing and drawing a building. Berkus demonstrates his preliminary thought process, 
producing the raw and unrefined drawings that begin the conceptual stages of design. 
 

 

https://youtu.be/fwJB7KzDEbQ 

 

 

https://youtu.be/fwJB7KzDEbQ
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Above: Colour copy of the inspiration board which was created initially as a starting point 

for a possible solution to the sustainable sleep-out design brief. Images were taken from the 

internet. Credit: W van Zyl  

 

Above image: Arched shape matching the curves of the armadillo 
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Above: Armadillo curves and texture (shape and form). 

The armadillo arch shapes are relevant here. However, the concept of using 

‘scales’ is an idea that crossed the mind of the designer. The building could 

have smaller ‘tiles’ to cover the roof or walls. 
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The combination of the ‘onion layer’ and the ‘panzer’ of the armadillo is a more elaborate 

effort to solve the sleep-out design brief. 

Movement of the ‘ribs’ is a consideration to allow more or less sun into the building. This will 

allow the passive solar system to be more controlled. Different moving mechanisms could be 

considered, like sliding, pivoting , and rolling actions. 
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Above: Onion layered roof shape and form. 

 

 

 

The sketch over the photocopy endeavours to add an additional curved glass 

wall to the front and of the back of the building. These curved transparent 

walls will allow a great view to the persons on the inside; it will also allow 

additional sun into the building to improve the passive solar system. 
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Above: Ribbed armadillo building. The ribs are very prominent here and there are many 

possibilities for these ribs in a building. It could reinforce the structure; the ribs could move 

opening up the roof of the building, and the ribs could be filled with water. The sun could 

preheat the water in the solar thermal system (rib tubes). The preheated water could be 

pumped to the hot water cylinders saving power and money. There are many alternative 

options to explore!   
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Zig-zag patterns are an alternative to curves and arcs. It is good practice to explore 

alternative patterns, shapes, and forms when exploring possibilities for design solutions. 

Thinking outside the square provides designers with unique concepts and ideas to solve 

problems.  

  

Armadillo and onion inspired shape and form:  

The zig-zag pattern is an alternative to the layered pattern. 
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Credit image: CC BY 3.0. 
https://en.wikipedia.org/wiki/Armadillo#/media/File:Pink_Fairy_Armadillo_(Chlamyphorus_
truncatus)_(cropped).jpg  

File: Pink Fairy Armadillo (Chlamyphorus truncatus) - cropped.jpg 

Created: 06:13, 14 January 2011 (UTC) 

The remarkable Pink Fairy Armadillo (or pichiciegos) are found in the warm sandy plains of 

Argentina. These armadillos prefer to dig their burrows in very dry soil. They leave their 

burrows if it is moistened by rainfall. These animals often burrow near anthills, so that they 

can be close to their food source. The pink fairy armadillo generally lives by itself. The 

animals are nocturnal; they stay in their burrows during the day and feed at night. The pink 

fairy armadillo is the smallest member of the armadillo family, measuring only about five to 

six inches in length. It is also the only armadillo in which the dorsal shell is almost separate 

from the body. Baby armadillos resemble their parents, but their shells do not completely 

harden until they are full grown. The dorsal shell could be replicated to form an exoskeleton 

for a building. Exoskeleton means ‘bone structure outside the body’. This concept is very 

handy when considering biomimetics (miming nature). 

Biomimetic architecture is a contemporary philosophy of architecture that seeks solutions for 

sustainability in nature, not by replicating the natural forms, but by understanding the rules 

governing those forms. It is a multi-disciplinary approach to sustainable design that follows a set 

of principles rather than stylistic codes. It is part of a larger movement known as biomimicry, 

Pink fairy armadillo shape end form to inspire an alternative shape and form for the 

sustainable sleep-out 

http://creativecommons.org/licenses/by/3.0
https://en.wikipedia.org/wiki/Armadillo#/media/File:Pink_Fairy_Armadillo_(Chlamyphorus_truncatus)_(cropped).jpg
https://en.wikipedia.org/wiki/Armadillo#/media/File:Pink_Fairy_Armadillo_(Chlamyphorus_truncatus)_(cropped).jpg
https://en.wikipedia.org/wiki/Biomimicry
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which is the examination of nature, its models, systems, and processes for the purpose of 

gaining inspiration in order to solve the man-made problem. 

 

 

  

  

Credit image: CC BY 3.0. 
https://en.wikipedia.org/wiki/Armadillo#/me
dia/File:Pink_Fairy_Armadillo_(Chlamyphoru
s_truncatus)_(cropped).jpg  

File:Pink Fairy Armadillo (Chlamyphorus 
truncatus) (cropped).jpg 

Created: 06:13, 14 January 2011 (UTC) 

Pink Fairy Armadillo shape 
and form: The sketch on the 
existing photocopy shows the 
shape of a different species of 
the armadillo. Below a 
different shape and form of 
and armadillo which could be 
incorporated in the ideation 
process to solve the design 
brief.  The pink fairy 
armadillo (Chlamyphorus 
truncatus), its actual name, is 
about 5-incheslong, quarter-
pound critter with a rosy shell 
atop silky white hair. This 
smallest of all armadillos 
spends almost its entire life 
burrowing through the earth, 
hunting various invertebrates 
and chewing up plant matter. 
It is a rarely seen, almost 
totally unstudied marvel — 
what you read here is pretty 
much all we’ve observed 
about the pink fairy 
armadillo. It doesn’t have 
wings and can’t cast spells 
and stuff like a real fairy, but 
it does have a rosy shell that 
acts like a radiator. By 
pumping blood in and out of 
it, the armadillo can raise or 
lower its core temperature. 
Facts from: 
http://www.wired.com/2014/
01/absurd-creature-of-the-
week-pink-fairy-armadillo-
crawls-out-of-the-desert-and-
into-our-hearts/ 
 
 

http://creativecommons.org/licenses/by/3.0
https://en.wikipedia.org/wiki/Armadillo#/media/File:Pink_Fairy_Armadillo_(Chlamyphorus_truncatus)_(cropped).jpg
https://en.wikipedia.org/wiki/Armadillo#/media/File:Pink_Fairy_Armadillo_(Chlamyphorus_truncatus)_(cropped).jpg
https://en.wikipedia.org/wiki/Armadillo#/media/File:Pink_Fairy_Armadillo_(Chlamyphorus_truncatus)_(cropped).jpg
http://www.wired.com/2014/01/absurd-creature-of-the-week-pink-fairy-armadillo-crawls-out-of-the-desert-and-into-our-hearts/
http://www.wired.com/2014/01/absurd-creature-of-the-week-pink-fairy-armadillo-crawls-out-of-the-desert-and-into-our-hearts/
http://www.wired.com/2014/01/absurd-creature-of-the-week-pink-fairy-armadillo-crawls-out-of-the-desert-and-into-our-hearts/
http://www.wired.com/2014/01/absurd-creature-of-the-week-pink-fairy-armadillo-crawls-out-of-the-desert-and-into-our-hearts/
http://www.wired.com/2014/01/absurd-creature-of-the-week-pink-fairy-armadillo-crawls-out-of-the-desert-and-into-our-hearts/
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Above: Onion layered building design. The sketch shows how a horisontal and vertical onion 

concept is used in a building design. The function follows the form. The sectional view shows 

how a louvered roof could be implemented to assist with passive ventilation and at the 

same time allow more sunlight into the building. The louvers, which are the roof, could 

move by opening and closing on demand. The building materials could be reinforced 

concrete which will act as an excellent heatsink (passive solar design). This is just a starting 

point for this architectural design solution—the possibilities are endless.  

Credit: Marti Bodek. Be'er Ganim Synagogue early sketches. File:Bodek Architects 

Synagogue  sketches. Wikipedia. Created: 21 March 2015. 

https://en.wikipedia.org/wiki/Moti_Bodek#/media/File:Bodek_Architects_Synagogue_sketc

hes.jpg 

 

 

https://en.wikipedia.org/wiki/Moti_Bodek#/media/File:Bodek_Architects_Synagogue_sketches.jpg
https://en.wikipedia.org/wiki/Moti_Bodek#/media/File:Bodek_Architects_Synagogue_sketches.jpg
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Above image: Typical onion ‘rings and layers’. There are so many options available to the 
designer to explore when opting for the onion shape and form.  See the freehand sketches 
below for an illustration. Also, view YouTube video on ‘function follows form’.  
  

Onion shaped, and onion layered concept for a sustainable 

sleep-out.  
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Function follows form: Illustrates how function could be introduced once a decision is made on the 
shape and form chosen for a building. For example, the onion inspired synagogue by Marti Bodek 
showed here, could have state of the art technology included. Hydraulic arms, synchronized with a 
heliostat, could open and close the louver roof at different angles to match the different seasons 
during the year. This would mean computerised hydraulics and electronics would control the 
building. The walls could be hollow, waterproofed and filled with water. The walls could act as a 
solar thermal system (‘pocket’) heating up water via the sun and the energy harvested could be used 
to heat the building in winter and cooling it in summer. This a typical example where solar function 
follows the onion form.     
 

 
https://youtu.be/4kRdCFCIw5o 
 

L. Freehand sketches that illustrate the concept idea for the solution to the 

brief: 

 

https://youtu.be/4kRdCFCIw5o
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Above: The two sketches show the ‘roll out louvers’ in the open and closed position. The 
louvers will move mechanically, powered by electrical motors, and will be able to cover the 
top of the roof in summer. The idea is to keep the building cool. The biomimetic idea of 
armadillo ‘panzer’ could be used to ‘protect’   the ‘underbelly’ of the armadillo (top/roof in 
this illustration). In this instance, it is the inhabitants which require protection from the sun 
during summer. The alternative to the ‘closed position’ is when the roof opens in winter to 
allow the warm rays of the sun to enter and to heat up the building (heatsinks). The choice 
of building materials is very important. Credit: W van Zyl.      
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Above: Freehand sketch: Concept Armadillo and Onion inspired sleep-out. Credit W. van 

Zyl. 

 

Above: The close-up shows the ‘ribs’ of the sleep-out. The ribs could accommodate a green 

roof, photovoltaic panels (solar), it could also incorporate water tanks where rainwater 
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could be stored. The hidden louvers, in the closed position, could pop out and cover the 

translucent glass roof during the hot summer months. The louvers would screen out all sun 

and keep the sleep-out cool.   Freehand sketch: Close up of the Concept -Armadillo and 

Onion inspired sleep-out. Credit W. van Zyl. 

 

Above: SUMMER SEASON-Armadillo and Onion inspired sleep-out modelled in Sketch-up. 

See the entrance to the sleep-out to the right. Credit W van Zyl 

 

Above: SUMMER SEASON-Armadillo and Onion inspired sleep-out modelled in Sketch-up. 

See the shadows of the deciduous trees over the building during summer. Credit W van Zyl 
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Above: SUMMER SEASON-Sectional view of the Armadillo and Onion inspired sleep-out 

modelled in Sketch-up. See the shadows of the deciduous trees on the inside of the building 

providing shading during summer. Credit W van Zyl 

 

Above: SUMMER SEASON-Elevation of the Armadillo and Onion inspired sleep-out modelled 

in Sketch-up. See the large glass curtains allowing sunlight into the building. Building 

materials used are mainly reinforced concrete, and triple glazed windows. Credit: W van Zyl 
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Credit background: Marti Bodek. Be'er Ganim Synagogue early sketches. File:Bodek 

Architects Synagogue  sketches. Wikipedia. Created: 21 March 2015. 

https://en.wikipedia.org/wiki/Moti_Bodek#/media/File:Bodek_Architects_Synagogue_sketc

hes.jpg 

M. SEE TUTORIALS ON YOUTUBE RELATED TO THIS DESIGN TOUCHING ON 

MANY ASPECTS OF SUSTAINABLE ARCHITECTURAL DESIGN: William van 

Zyl’s Channel.  

Search YouTube: Armadillo and Onion inspired sleep-out design brief. 

 

https://en.wikipedia.org/wiki/Moti_Bodek#/media/File:Bodek_Architects_Synagogue_sketches.jpg
https://en.wikipedia.org/wiki/Moti_Bodek#/media/File:Bodek_Architects_Synagogue_sketches.jpg
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Tutorial YouTube: Armadillo and Onion inspired sleep-out. The situation, the brief and 

specifications for the design brief. Credit: W van Zyl 

N. A NEW BOOK WILL BE RELEASED BY THE AUTHOR BY THE END OF JULY 

2016 (Amazon.com and other):  

“Sustainable Architecture” By William van Zyl 

See the draft of the front and back cover of the book below. 
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