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Goal ① Measure the Heat Generation without damage to the Battery Cell
② See the Heat Distribution inside the Batter Cell

Visibility of Heat Distribution on 
Battery Cell Surface

Measurement
Method

First, while paying attention to the fact that there is a correlation between 
the heat generation inside the battery cell (Q1) and the heat radiation to the 
outside (Q2), the correlation between the electrical and the thermal 
measurements was confirmed. 
While the electrical measurement ca be presented by this equation <Q 1 = I 
· ΔV = I 2 · R>, the thermal one was measured as the heat dissipation to
the outside by a heat flux sensor. In the thermal measurement, heat 
dissipation from the inside of the battery cell to the outside was measured 
with a heat flux sensor. Concerning the heat generation distribution of the 
battery cell, six heat flux sensors were attached to the surface of the 
battery cell, each measuring the amount of heat radiation from the inside of 
the battery. When comparing each of the outputs, the heat distribution can 
be seen.

The electrical and thermal measurements are consistent with the results in Fig. 1 and it can be said that there is a visible correlation. 
Therefore, it was found that the internal heat generation (I 2 · R) can be measured thermally. 
The heat generation distribution is shown on Fig. 2. Among the six positions measured, while seeing that the heat generation values 
of sensor③ and sensor④ are large, we are able to see the heat generation as a distribution. The highly sensitive heat flux sensor 
was  ab l e  to  measu re  t he  sma l l  hea t  
dissipation differences and therefore thanks 
to that, it was possible to see such a small 
heat distribution. 

From this result, by knowing the small heat generation distribution inside the battery cell and grasping its state, we can use it for 
deterioration and lifespan diagnosis. Moreover, it can also be used as a tool to improve the accuracy of design and simulation.

Results

Considerations
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Fig. 1     

H
ea

t 
G

en
er

at
io

n 
A

m
o

un
t 

[ W
 ]

H
ea

t 
A

m
ou

nt
H

ea
t 

A
m

ou
nt

1-1, Showa-cho, Kariya, Aichi 448-8661, Japan
Sensor & Semiconductor Business Unit Sensor Business Development

Inquiry Heat flux sensor
Mail: Z18045_ENERGYEYE@denso.co.jp

For more details please check our website
　　　　　　　　　　　　　　　　https://energyeye.com/en


