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Abstract  

When designing regenerative spaces and buildings in severe climatic contingencies (e.g. city affected by heat island phenomena 
or hot-humid rain forest), a comprehensive understanding of the microclimate, and local environment – men multiple equilibria, 
is a pre-requisite for an architectural design aimed at restoring and enriching the ecosystem whilst promoting fair living 
condition. Standard data such as weather files, and “big data” related to urban and ecosystems patterns render a general outlook 
of a context. On-site data gathering with types of equipment such as thermometers, anemometers, and infrared cameras could 
offer additional information. Yet, these data are found to be of difficult interpretation by designers.  Their analysis, interpretation 
and translation into design answers is often confused, and architectural results often do not contribute to solving the 
environmental issues of a site. 
The proposed work explores the idea that designers can acquire augmented and easy to read environmental information with the 
use of customised “architectural devices”. The devices are small and self-sufficient prototypes; that foster the thorough 
understanding of one or more hyper-specific site conditions. Twenty different devices, each fabricated by a student attending the 
Master of Architecture and Extreme Environments at the Royal Danish Academy, ranged from body equipment to shelters to 
spatial installations. They were intended to be sensitive and reactive to local specific conditions, adapting their form, aspect, 
colour, light, and position to local environmental flows. The tools visualise the hidden potentials for regenerative solutions which 
are fine tuned to the dynamics that characterise a place (e.g., thermal phenomena, water flows, flora and fauna adaptation to site, 
human cycles, and material cycles). The devices were conceived for, and utilised in the context of Manaus, Brazil, and its 
surroundings rain forest. They were situated within the city, which is affected by a heat island phenomena and in the nearby 
forest, which has a delicate eco-balance, now threatened by human activities. The devices retrieved information of temperature, 
breezes, humidity, rainfall, sky condition, light quality, energy potentials, pollution, and their interplay, hence revealing chances 
for future architectural, fine-tuned, tactics. 
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1. Introduction and Objective 

The integration of environmental and climatic information should be a driving factor in architecture and urban 
planning. Just as flora and fauna adapt to their surroundings and create sustaining ecosystems, designs should enrich 
and regenerate their environments rather than consume it. In thinking about environmentally -responsive design, 
striving to create solutions that respond directly to their unique place, a first step is an in-depth understanding of the 
physical location’s environmental events. A series of data can be obtained from local environmental agencies and 
climatic stations. Other data can be derived in place with a series of measuring tools. 

However, the research hypothesis is that a hyper-specific design requires hyper-specific tools, here named as 
architectural devices, as they are intended as a medium that leads to architectural design. The devices act as a hyper-
specific study agent that not only measure phenomena but cooperate with the complex environment. By becoming a 
dynamic part of the occurring cycles, the device stores a series of information. Their conceptualization arises from 
ecology understanding: each of them has a closed loop input–output model, where the output is greater than or equal 
to the input. The devices prove and probe solutions that can restore, renew or revitalise a site capitalising on 
occurring climatic cycles (atmospheric, ground and water), rationalising the courses of local sources (energy and 
materials), creating a sustainable environment that integrates the needs of human well-being with the integrity of 
nature. The tests and the results collected by the device are an anticipation of the possible environmental coherence 
of an architectural solution. A series of devices were conceived by the students of the Master of Extreme 
Environment at the Royal Danish Academy in Copenhagen1. The devices are aimed at the study of the regeneration 
of the city of Manaus and the curing of compromised parts of the Amazon forest. The campaign in Brazil provided a 
platform to collaborate with local inhabitants and experts in the conceptualization of the devices, where students 
examined a climatic and environmental problematic that could guide to forming an architectural regenerative 
programme. 

2. Methods: From Devices’ Design Process to Site Engagement 

The device design process occurred in Copenhagen and Manaus. It was distributed in four stages. An 
introductory, experimental driven phase, aimed to perform climatically and physical tests based on scientific 
research laboratory methods. The second phase, targeted at fabrication of the device, was devised to link scientific 
questions to functional, visual and spatial entanglements. The third step, the fieldwork, implied the installation of the 
device on site, its fine tuning and the acquisition of data. The fourth phase was about the retrieval, the processing the 
design interpretation of gathered data. In the first phase, students created artificial test rooms or "study chambers" 
with specific boundary conditions. For instance hot, humid climate test room were built to tests a series of devices or 
their constituents parts. They could design and tests original configuration of materials that they could later detect in 
Manaus (e.g., latex). The devices were all made of an organic composition (biotic) and a synthetic (abiotic) material. 
In the second phase of prototyping, students operated in a manufacturing workshop. Expected Performances were 
treated with researchers in sustainable design, building physic and structural systems. Assembling the final device 
was a design hurdle in itself, as limitations in transportation from Denmark to Brasil were a restriction. A 
lightweight and easy-to-assemble design, which relies on materials sources in the Amazon forest was essential. The 
fieldwork phase was concerned with surveying and mapping the urban and surrounding forest environmental 
qualities and criticalities through the constructed device. Beside gathered knowledge from the campaign, students 
examined local phenomena and could ascertain future design hypotheses for future architectural developments. As 
opposed to developing a hypothetical or uncertain interpretation of the site from data such as weather files, 
environmental records, and onsite measurements, the architectural device enabled the direct understanding and the 
visualisation of local microclimates and ecosystem dynamic characteristic, thus supporting the examination of 
regenerative ideas. The fourth phase was about reporting in graph all the measurements that were made on site; data 
were interpreted and processed and the “learnt lesson” described in a full report. 
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