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LeNSes project ambition 
EU funded project (Edulink 2013-16)  

promoting a new generation of African and European 
designers (and design educators and researcher) capable 
of effectively design and diffuse systems and services to 
extend the access to Sustainable Energy for All, based on 
the promising models of Sustainable Product-Service 
System and Distributed Renewable Energy system 



STRATEGIC ANALYSIS 

EXPLORING OPPORTUNITIES 

SYSTEM CONCEPT DESIGN 

SYSTEM ENGINEERING 

COMMUNICATION 

System Design for Sustainable energy for All Method 

AIM 
To support design processes for the 
development of sustainable PSS 
applied to DRE, adaptable to specific 
design requirements and usable in 
existing design processes 
 
USERS 
designer, design office, designer within a 
company 

TOOLS 
free to download at lenses.polimi.it  

BASED ON 
Method for System Design for 
Sustainability (developed in the LeNS 
project: lens.polimi.it) 

PHASES/PROCESSES 



Gaining the information needed to 
facilitate the generation of sustainable  

PSS ideas and scenarios for sustainable 
system innovations 

Producing a “catalogue” of promising 
sustainable PSS ideas and a 

sustainability design-orienting scenario 

Defining and designing one or more PSS 
concept potentially sustainable 

Developing the most promising 
sustainable PSS concept into a detailed 

version necessarily to its implementation 

Producing the documents for the 
external communication of the PSS 

characteristics (general and the 
sustainability ones) 

STRATEGIC ANALYSIS 

EXPLORING OPPORTUNITIES 

SYSTEM CONCEPT DESIGN 

SYSTEM ENGINEERING 

COMMUNICATION 

Objectives 

PHASES/PROCESSES 



STRATEGIC ANALYSIS 

EXPLORING OPPORTUNITIES 

SYSTEM CONCEPT DESIGN 

SYSTEM ENGINEERING 

COMMUNICATION 

STRATEGIC ANALYSIS 
ANALYSIS OF THE PROJECT PROMOTERS 
ANALYSIS OF THE REFERENCE CONTEXT 
ANALYSIS OF THE REFERENCE STRUCTURE 
ANALYSIS BEST PRACTICES 
SUSTAINABILITY ANALYSIS PRIORITIES DEFINITION 
ANALYSIS OF THE CONETST ENERGY ACCESS 

STRATEGIC ANALYSIS 
- ANALYSIS OF THE PROJECT PROMOTERS 
- ANALYSIS OF THE REFERENCE CONTEXT 
- ANALYSIS OF THE REFERENCE STRUCTURE 
- ANALYSIS BEST PRACTICES 
- SUSTAINABILITY ANALYSIS PRIORITIES DEFINITION 
- ANALYSIS OF THE CONETST ENERGY ACCESS 

SD4SEA 
innovation map 

SD4SEA 
framework and 
guidelines 

Scenario for 
S.PSS & DRE 

Sustainable 
Energy 4 All idea 
table 

S.PSS & DRE 
Innovation Diagram  

E.DRE: Estimator 
for Distributed 
Renewable Energy 

Tools 
PHASES/PROCESSES 



Estimator For Distributed 
Renewable Energy (E.DRE)  
Integration in the method 

AIM 
- to calculate the user energy load/need 
- to estimate the Energy system size 
and its energy production potential  

STRATEGIC ANALYSIS 

EXPLORING OPPORTUNITIES 

SYSTEM CONCEPT DESIGN 

SYSTEM ENGINEERING 

COMMUNICATION 

PHASES/PROCESSES 



Research & study  



Design 

1. determine 
the energy user 
need/load 

2. resources 
availability 
assessment 

3. design and 
sizing of the 
system 



Test and refinement 

Test with Students + 
Technical review in Nairobi  

Test with Students + 
Technical review in Milan 



TOOLS section 

DOWNLOAD 

Available on lenses.polimi.it 



Homepage  



1. Energy need and production  



2. Energy using product (EUP) consumption database  



3. Photovoltaic system sizing 



4. Wind system sizing 



5. Hydro system sizing 



6. Biomass digester sizing 



Homepage  



1. Energy need and production  
To calculate/visualize the energy 
need of the system/user 



1. Energy need and production  
Details of the system 
production potential 



1. Energy need and production  

Select 
appliance

Explore 
database

1. Type of appliances



1. Energy need and production  

Copy and 
paste the icon



1. Energy need and production  
2. Calculate the energy need

Insert the 
quantity of 
appliances

Insert the 
number of 
hours of 
usage/day

The total Energy Need 
(per year) is automatically 

calculated



1. Energy need and production  
3. Browse the system sizing sheets

Select the most 
appropriate Energy 

Resource and design the 
size of the system 



1. Energy need and production  
Photovoltaic Energy system sizing

basic data



1. Energy need and production  
Photovoltaic Energy system sizing

Monthly global 
solar irradiation 
Modules efficiency
(type of modules)
Inclination and 
Orientation 



Photovoltaic Energy system sizing



Photovoltaic Energy system sizing

system sizing tables



Photovoltaic Energy system sizing

System that meets 
the energy need

Available surface

Different budget



Photovoltaic Energy system sizing

off-grid system



basic data

Wind system sizing



Minimum Wind Speed

Wind system sizing



Wind system sizing



system sizing tables

Wind system sizing



System that meets 
the energy need

Turbine dimension
(blade length)

Wind system sizing



Wind system sizing

off-grid system



Hydro system sizing

basic data



Hydro system sizing



system sizing tables

Hydro system sizing



System that meets 
the energy need

Different head

Different budget

Hydro system sizing



define the amount feedstock

Biomass digester sizing



N° of Animals
Ha of Energy crops
Quantity of residues

Biomass digester sizing



System sizing table

Biomass digester sizing



4. Verify if the system proposed satisfy the energy need 

≤



4. Verify if the system proposed satisfy the energy need 

satisfying



4. Verify if the system proposed satisfy the energy need 

unsatisfying



Conclusions 

•  Combine existing tools and information to design and 
dimension DRE system into one single tool accessible 
for designers 

•  Allow designers to have a basic knowledge on energy, 
and to integrate energy requirement into their design 
works 

•  Implemented with excel to make calculations 

•  It can be easily updated and integrated to be open to 
the fast evolution of the renewable energy 
technology 


