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ATLANTIS WATER MANAGEMENET, SYDNEY AUSTRALIA



SMART MICRO HYDRO PLUG AND PLAY



HUATACONDO MICRO-GRID



ENERGY DEMAND SIDE CONTROL



SOLAR CAR EOLIAN 4 



COMMUNITY ENERGY-MANAGEMENT 
PROPOSAL FOR RAPA NUI ISLAND



Whystudyin South Africa?: TheGlobal South

World map showing the modern definition of the North-South divide
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• An estimated 20% of South African households have inadequate or severely 

inadequate food access to meet their daily dietary requirements (Department of 

Agriculture, Forestry and Fisheries 2011a:7). 

• To ensure the availability of food during dry seasons and to decrease the crop losses, 

food preservation is useful. 

• Micro-enterprises that process food rely heavily on energy consumption from fossil 

fuels, which are expensive, creates pollutants, are unreliable and unavailable in many 

areas across South Africa (Department of Environmental Affairs, 2012, pp. 240-241). 

Problem identification

Hypothesis

The increase of food security, reduction of crop losses and the addition of economic 

and cultural value to the food can be undertaken through the designing of a food 

processing appliance, powered by renewable energy. This allows for the sustainable 

processing of food without the reliance on non-renewable fossil fuels.



The research process



In South Africa, the SMMEs play an important role in 
the country’s economy, as drivers of economic growth, 
innovation and job creation (Bureau for Economic 
Research 2016:5). 

Phase 1A: Literature review, A SOCIO-technical exploration

Small and Micro business

Food preservation process

Theadoptionofaninnovationisasocialprocess,aswellasatechnical
matter (Rogers 1983:5),this requires the new idea or product to be
well-communicatedtotheindividualsinorderforittobeaccepted
bythemajorityofthepopulation(Ruiz-Mercadoetal.2011:7559).The
adoption of a new technology is a dynamic and complex process,
which requires cultural adaptation and appropriation of the
technology(Ruiz-Mercadoetal.2011:7559).

CHALLENGES OF IMPLEMENTING SYSTEM OF 
DESCENTRALISED ENERGY SUPPLY 

USER EXPERIENCE TECHNOLOGY

REGULATIONS
IMPLEMENTATION & 
BUSINESS MODELS



Phase 1A: Literature review, A socio-TECHNICALexploration Renewable Energy in SA

Methods to preserve food

ThermoSolar Technologies + PV



FIELD RESEARCH



How I  meet the participants



Video recording as a gathering tool,  a yebo-yes situation



Phase 1B: Field Research: Observations -energy audit -machinery -layout



Phase 1B: Field Research: Observations -energy audit -machinery -layout SKIN SOAP



Phase 1B: Field Research: Observations -energy audit -machinery -layout
GINGER BEER



THERMOSIPHON 
SOLAR WATER 

HEATER

HELIOTROPIC 
SOLAR STOVE

PHOTOVOLTAIC 
FOOD-PROCESS 
WORKSTATION

The machines required to process food are a STOVE, a WATER HEATER and a BLENDER



DESIGN & PROTOTYPING 
(HARDWARE AND SOFTWARE)



Phase 2: Concepts –sketches -prototypes



THERMOSIPHON 
SOLAR WATER 

HEATER

HELIOTROPIC 
SOLAR STOVE

PHOTOVOLTAIC 
FOOD-PROCESS 
WORKSTATION



OFF-GRID FOOD PROCESSING SYSTEM 



Phase 3: Laboratory prototype testing
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Heliotropic Parabolic Stove. Test 03 November 2017

Ambient temperature [°C] Water temperature [°C] Solar Irradiance [W/m2]
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Thermosiphon Solar Water Heater. Test 25 July 2017
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Phase 4: Participants testing



MARKS



The users are only involved in phase 1 and 4 and not in each stage. Some of the 
information from the users gained during stage 1 is applied in stage 3 but the users don't 
appear to be consulted during this phase. On page 4 –A it is noted that “tools such as…”. 
Why were users not allowed to interact with sketches and mockups? Then the 
feedback received during phase 4 is the only user feedback on designs (phase 1B 
studies their process). This feedback is not used to alter or propose alterations to the 
designs. 

In the point 1.4. Project description, is stated that the project was undertaken in four 
phases, each involving the participants’ practices, comments and suggestions. 

HCD practitioners need to combine and balance their own knowledge and ideas with 
users’ knowledge and ideas; they will have to decide when and how, and to what extent, 
to be human-centred. For example, they can decide to talk with users at the start of a 
project in order to define and steer the project, or they can decide to privilege their own 
ideas about technical details at the end of a project. Similarly, they need to balance a 
concern for understanding current or past practices (a research orientation), with a 
concern for envisioning alternative or future practices (a design orientation). For 
example, they must decide on ways to study and understand users’ current practices, 
and on ways to explore and envision alternative practices. (47)

Marc Steen (2011) Tensions in human-centreddesign, CoDesign, 7:1, 45-60 

In the document is 
stated:

Paper:
Tensions in human-
centreddesign, 
CoDesign, 7:1, 45-60 

Reviewer 1
Difference with the examinators



Marks  should include the document and the physical output

Much like the practicing designer, some design 
academics may also approach their research directly 
through the design of objects, interactions, services, etc. 
Their creation of new knowledge may be a new idea, way 
of working, or a conceptually visionary experimentation. 
In all of these cases, the methods employed as a part of the 
research practice directly influence the nature of the 
knowledge produced. 

TrygveFaste, HaakonFaste(2012) demystifying “Design research”: design is 
not research, research is design



FURTHER RESEARCH



Design for and in collaboration with micro enterprises

Renewable energy and education

Renewable energy as a power input for objects

When designing objects that needs to be powered with electricity or other energy source, designers 
should include in their brief renewable energy sources as inputs to power these objects.

During the study it was noted that even if many people are interested in the topic on how to access these 
types of energy sources, the literacy about renewable energy was low in children and adults. This opens 
the possibility for designers and educators to develop equipment that could demonstrate the functional 
principles and the possibilities to integrate renewable energy during daily tasks

While documenting the energy needs, it was clear that the possibilities to intervene as a designer was 
more than only about the energy use.



Networking: Conferences ,  publications & workshops

Energy poverty and 
sustainable development

April 2018
Oaxaca, Mexico

2nd international workshop of 
Clean cooking and food processing

June 2018
Kampala, Uganda
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