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Why do we need simulations?
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 Lab tests dominate the literature about stoves 
performance evaluation

 Very often used beyond the scope they were 
originally designed for

 Field tests are expensive and demanding

WBT?
EPTP?

HTP? 
???

 Morover, many different lab 
protocols are adopted 
worldwide

 Comparability is hard

 Even in the lab, many replicates are needed 
to ensure statistical significance



What is Cook-STePS?
 It’s a free and open-source tool based on 

Excel/VBA and provided with a GUI

 Developed by Politecnico di Milano – Department 
of Energy, UNESCO Chair in Energy for Sustainable 
Development

 Simulates thermal performances of stoves in 
selected conditions by means of a heat and mass 
transfer model

 Incorporates stochastic functions to simulate 
variable and uncertain boundary conditions

 Aims helping protocols comparability and at 
bridging the lab-field gap
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The concept behind Cook-STePS
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Lombardi, L. Colombo, E. Colombo, Design and validation of a Cooking Stoves Thermal Performance 
Simulator (Cook-STePS) to simulate water heating procedures in selected conditions, Energy. 141 
(2017) 1384–1392. https://doi.org/10.1016/j.energy.2017.11.045
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The concept behind Cook-STePS
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New features (v. 2.0)
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 Enhanched stochasticity (fluctuating power, variable conditions, 
stochastic result curves)

 Enhanched Virtual Field representation (simulates pot shapes, 
material, fuel type, wood species, moisture content, altitude, burning 
sequence)

 Pre-defined Virtual Lab Protocols: WBT, EPTP (HTP work-in-progress)

 Refined and enhanced GUI



Cook-STePS v.2.0 User Interface
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Power Calculator



Cook-STePS v.2.0 Power Calculator
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Cook-STePS v.2.0 Virtual Field
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Virtual Field – Stochastic results single task
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Virtual Field – Stochastic results single task
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Virtual Field – Stochastic results multiple tasks

Francesco Lombardi ©



Cook-STePS v.2.0 Virtual Lab Protocol
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Cook-STePS v.2.0 Virtual Lab Protocol
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Cook-STePS v.2.0 Virtual Lab Protocol
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How to download, use and contribute?
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 Cook-STePS is conceived as a project in continuous development, 
and not as a definitive solution. 

 The software will be released on GitHub with a User Manual 
(planned release April-May 2018)

 Everyone will be welcomed to use Cook-STePS and moreover to 
contribute to its further refinement and improvement, via the 
GitHub repository

 Follow the updates on our Researchgate page! 
(https://www.researchgate.net/profile/Francesco_Lombardi6)  

https://www.researchgate.net/profile/Francesco_Lombardi6
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