
  

 

When energy and material balances of issues that 

directly affect the device are drawn up, energy and 

material flows entering and exiting the gasification 

process are measured. In a continuous process, 

flows entering the process and flows exiting the 

process are equal when the process is considered 

in a given time interval and it is in a steady state 

during the measurements. Starting and ending 

times of the measurement are written down. Fuel, 

air and product gas flows play the most significant 

role in material and energy balance calculation of 

downdraft gasification process. 

 

The flow rate and temperature of air entering  

gasifier are measured. From the fuel wood 

representative sample is taken and moisture 

content, lower heating value and composition are 

needed to analyze in laboratory. From  

composition at least carbon, nitrogen, oxygen, 

hydrogen and ash contents should be measured. It 

is also written down wood species and how much 

fuel is used during the measurement. 
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Flows exiting the gasifier are product gas, bottom 

ash, fly ash and tars. Product gas flow rate, its 

temperature and concentrations of gases CO, H2, 

CO2, CH4, N2, O2 and H2O are relevant. Product 

gas heating value can be calculated based on 

chemical composition. Composition, moisture 

content, heating value and mass of bottom ash are 

measured. Only quite small amount of tars and fly 

ash is formed, but formed total mass and 

composition of both of those are measured, if 

possible.  

 

Pressure of the gasification process is measured. It 

is beneficial to know temperature at the surface of 

the gasifier in order to evaluate heat loss. When 

flows are measured, it’s reasonable to measure 

diameters of the tubes. Names and information 

about the measurement equipments are written 

down.  

Energy and material balance measurements for downdraft 

gasification process 

Picture 1. Required measurements for material and energy balance evaluations.  


