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Information on the functional principle of the chili-feet warming insole 

Compressing the newly developed material of the insole creates friction within the material. And it is 
this friction that generates thermal energy which can be felt as a temperature increase. That is how a 
part of the energy used for walking is converted to heat. This energy is all the more higher if the force 
compressing the material is higher (meaning the body weight) and if the material is thicker (longer 
distance). 
  
Below you can see a force-distance diagram, which graphically shows the above-mentioned principle. 
From a physical standpoint the energy is equal to the multiplication of “Force x Distance” and is 
equivalent to the area in the force-distance diagram. The bigger the area in the force-distance 
diagram, the higher the produced energy. It is the principle of chili-feet to maximally convert the 
energy produced by walking to heat.  
  
During the development of the material one focused on a maximum heat production while 
simultaneously ensuring that the material is able to expand quickly after compression, so that it can be 
compressed again assuming a normal walking speed. Furthermore the maximum of the heat 
production had to be adapted to an average foot temperature. 
  
The sole can’t be indefinitely compressed and therefore the power can’t be increased for more than 
about 75-80kg. As a consequence a person weighing 120kg can’t produce more heat than someone 
weighing only 75kg. If the body weight is below 48kg, the sole will not be fully compressed and the 
heat production decreases significantly. That’s why we don’t recommend chili-feet to people weighing 
less than 48kg. 
 

 

 

 

Measurements in the laboratory: 

 
Average power of the chili-feet warming insole: 

-   5mm chili-feet:  around 2 to 2.5 watts, 

-   3mm chili-feet:  around 1 to 1.3 watts.  

 
The bigger the area in the graph of the force-distance 
diagram the higher the heat production. Variations occur 
because of individual walking styles. 
 

Temperature increase: 

 
Tests in the laboratory show the 
increase in temperature for a chili-
feet warming insole 5mm. 

 
After ca. 12 minutes the temperature 
of the sole is about 10°C higher than 
the temperature at the start. 

Temperature increase in the toe area: 

 
Field tests with study participants show the difference in 
temperature in the toe area for walking with the chili-feet 

warming insole 5mm and without.  The diagram on the left 
shows the relative temperature course over time. 
 
After around 10 minutes of walking, the toe temperature 
with the insole is about 7°C higher compared to the toes 

without the chili-feet warming insole. 


