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Content 
•  Why cooking? 
•  Why solid fuels? 
•  What is a ‚stove‘? 
•  Start with the fuel: stove concepts for 

– Firewood 
– Charcoal 
– Chunky small biomass (gasifiers) 

•  GIZ information resources  
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•  We ALL need food to live 
•  Most food needs to be cooked 
•  For cooking we need energy (fuel) 

Cooking energy is a VITAL energy   

•  Cooking energy accounts for >90% of 
household energy in developing countries 

•  Over 2.8 billion people use solid biomass 
fuels (firewood, charcoal, dung, agricultural residues) 
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For further info https://energypedia.info/wiki/File:Sustainability_Assessment_of_Improved_Cookstove_Dissemination.pdf 
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•  Firewood and charcoal are often from non-
renewable sources and getting scarce 



•  In conventional fires solid biomass fuels often cause 
harmful emissions 
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Myth-busting:  
Fuel stacking
 instead of an
 ‘energy ladder‘ 



Chapter from GIZ-HERA cooking energy compendium on 

http://energypedia.info/index.php/GIZ_HERA_Cooking_Energy_Compendium 



= How to get most heat
 into the pot 

factors to optimise heat
 transfer: ‚TARP V‘  
Temperature, Area,
 Radiation, Proximity,
 Velocity 

‚Form follows function‘: 
depending on  
• Fuel, cultural factors, meal
 type, type of cooking 
• pot-shape, material, size etc. 

‚Stove‘ = 
Heat-Generator                
= How to make most  
heat from a fuel 

Factors to optimise 
complete combustion: 
 „the 3 T‘s of combustion“ 
Time,Temperature,Turbulence 

Specific for size, shape, moisture
 content and state of carbonisation: 

• Uncarbonised ,stick‘-wood, 
• Briquettes,  
• Pellets 
• Charcoal lumps 

Heat-Transfer-  
structure  



How does wood burn? 
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Stages of
 biomass

 combustion 



‚Smoke‘ from solid biomass fuels 
the worst health hazard you‘ve never heard of! 

claims more victims than breast cancer or malaria! 

Wood => ‚smoke‘ 
(perceivable) 
charcoal => CO 
(not perceivable) 

Emissions :  
= CO2, H2O,  
but also CO and PM 



Design principles for firewood stoves (stick-wood) 



A range of firewood stoves to suit different needs and means 



Institutional Rocket stoves 



School feeding programme  

Mary‘s Meals Blantyre (Malawi) 

Feeding porridge to 330 pupils per pot 



Char-burning 



Design principles of charcoal stoves 
•  Batch fed: size of charcoal container matters 
•  Air controlled: needs draft regulation (door) 
•  Heat transfer through radiation and convection 
•  (secondary) air and space to burn CO 



Gasifier: gas-creation seperated
 from gas-combustion 
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Top-lit Up-draft gasifiers:  
char-making gas-generator
 below, gas-burner on top 
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Gasifier: well suited for
 uncarbonised, small
 chunky fuel that is difficult
 to burn cleanly otherwise 

Gasifier: Batch-feeding of fuel, heat controlled by air regulation 
Conventional fires: constant feeding of fuel, unregulated air-supply 



Switching from char
-making TLUD mode
 to char-consuming

 BBUD mode 
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 ‚TChar‘: Combing multiple options 
Gasifier produces own char on top of a charcoal stove,  

for immediate use in charcoal stove while still hot 



Gasifier stoves = lowest emissions 
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Test results from Jim Jetter, USEPA 



Advantages of gasifiers compared to... 
... conventional wood-fire: 
•  complete combustion (clean burning, less smoke, more useful thermal energy) 
•  flexible use of a multitude of small-size renewable residues (e.g. rice husks, 

nutshells, saw-dust etc.), no timber-based stick-wood or charcoal 

... Biogas: 
•  Creation of gas from dry biomass with very simple inexpensive technology 

directly in the burner unit (portable, no piping or special burner-head needed)  

•  performance similar to biogas or LPG (but independent from water or digester) 

... Solar cookers: 
•     cooking energy available on demand (independent from clear weather or 
     daylight hours ) 

... fossil Gas and Electricity: 
•     generate their own gas independent from imports or national providers 
•     fuel can be collected or purchased at little cost and at own convenience 



GIZ-HERA Manual 2.0    

1.   …Now you’re cooking with gas! 
2.  Cooking on ‘wood gas’ from dry solid biomass –  

How it works 
3.  Solid biomass feedstock and fuels for micro-gasification  
4.  Gasifier cookstove diversity 
5.  Biochar – a by-product of cooking with gasifiers 

Probably by March 2014 available at 
https://energypedia.info/wiki/File:Micro_Gasification_2.0_Cooking_with_gas_from_dry_biomass.pdf 



 

More information on Energypedia and the  
GIZ-HERA cooking energy compendium  


