
 
 

 

EXERCISE - Energy from Plants 

Part of the Biomass module 

 

 

 
  



 

 
 
Plants in the form of energy absorb sunlight and use nutrients to produce biomass.  
Biomass contains stored energy that can be converted into heat by burning, and thus 
has energetic value. This exercise answers the question of how much heat is created by 
burning plant biomass. 

 
 
How much heat is produced by the combustion of plant biomass? 
 

 
 
This exercise will take about 45 minutes to complete. 
 

 
 
The target group are students who have completed the basics of biology, chemistry and 
physics and they have studied the Biomass module. 
 

 
 
The aim of the educational activity is to present how green biomass growth is related to 
the absorbed solar energy and how much heat is obtained from the combustion of plant 
biomass. 
 

 
 
The aim of this activity is to understand the processes that takes place during the 
combustion of biomass. The exercise proves how biomass conserves energy, which can 
be converted into heat by combustion, and thus has energetic value. 
 

 
 
Self-evaluation 

• Does the experiment work correctly? 
• Have I reached the expected results? 
• What could I  do to improve procedures of the realised experiment? 
•  

Description of the exercise 

Problem statement 

Timeline 

Target Audience 

Goal of this exercise 

Learning outcomes 

Evaluation 

Exercise: Energy from Plants 
part of the Biomass module 

 



 

• The result of the experiment is a non-linear dependence of the generated heat 
from the weight that we acquired  by heat calculation which water absorbed 
during combustion of a walnut with a certain weight. 

 

 
 
- Internet 
- manual work  
 

 
– From a beverage can remove the bottom and around the whole cap cut 

out holes in the shape of a V. 
– On the other side of the can lid cut-out a hole for the tube and make a few 

small cuts around it. 
– Clean and weigh the walnut. 
– Into the cork plug coated with aluminum foil, insert the pin on which the 

cleaned walnut is stuck.  
– Pour into a tube about two dcl of water. 
– Measure the temperature of the water in the tube and write it down. 
– Put into the can under the tube the burning walnut so that it is preferably 

heated. 
– After burning the walnut measure the water temperature in the tube and 

write it down. 
– Using the formula- Q = c of water * m of walnut*Δ t -calculate how much 

of the hot water has adopted by burning a walnut with a weight that you 
after weighing recorded in a notebook (c of water = 4200 J.kg-1 / ˚ C, t = 
t-tz). 

Measurements of  different weights of nuts displayed in the graph dependence of 
the generated heat from the walnut weight. 

 

 
 
This exercise can be realized by a small group or individually. 
 

 
• walnut 
• can with a capacity of 0.3 liters 
• tube 
• thermometer 
• cork 
• aluminium foil 
• pin 
• plate of  fire resistant material 
• scissors 

Technology needed 

Methods 

Team 

Resources needed 


