
Battery Temperature



Research & Introduction
The experiment that I conducted shows how long batteries last 

depending on their temperatures. I tested two temperatures, 
cold and room temperature. The reason I didn't test hot or warm 
was because I didn't want the battery to explode or have some 
other harmful effect.

According to my research, cold batteries are meant to last 
longer than room temperature batteries. This is because the heat 
of the battery causes it to have a faster chemical reaction. This 
means the battery works faster and uses up more energy, causing 
it to run out of charge faster. Cold temperatures do the opposite 
of this. It slows down the chemical reaction. The battery may 
work slower but it will also die slower, meaning it will last longer. 
This means that cold temperature batteries work better then 
warm/hot batteries.

https://repairexpress.com/

https://chargie.org/

https://www.widexpro.com/
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Question- Does the temperature of a battery affect 
how long it lasts?
Independent Variable- The temperature of the 
battery.
Dependent Variable- How long the battery lasts.
Control- The type of battery/flashlight

Question 
and 
Variables



Hypothesis

If the battery is heated, 
then it will last a shorter 
amount of time compared 
to if the battery is frozen 
or at room temperature 
because high temperatures 
accelerate chemical 
reactions and low 
temperatures decrease the 
speed of the chemical 
reaction.

https://bobjenson.com/
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Materials

• Duracell AAA batteries

• Two mini flashlights

• A freezer

• Phone timer

• A room with an average room 
temperature



Procedures
• 1.Freeze the batteries for 24 hours and the temperature 

was 0 degrees F which is the average temperature 
of my freezer.

• 2.Leave batteries at room temperature for 24 hours and the 
temperature was 77 degrees F which was the temperature of 
my AC.

• 3.Put the frozen batteries in one flashlight.

• 4.Put the room temperature batteries in the other flashlight.

• 5.Turn on the flashlights and start the timer at the same 
time.

• 6.Keep track of how long it takes each flashlight to turn off 
because of the battery life.

• 7.Determine if the frozen batteries lasted longer or the room 
temperature batteries. https://www.iconsdb.com/
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Results
(Data and Graph)

https://www.techradar.com/

https://www.technogoober.com
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Discussion and interpretation of data
When I first started this experiment, I initially thought that the batteries were 

each going to last about twenty hours. It turns out I was incorrect. The batteries 
ended up lasting about 70-80 hours. The flashlight with the room temperature 
batteries lasted 77hours, 11min, and 52sec. The flashlight with the frozen batteries 
lasted 81 hours, 36 min, and 16 sec. The room temperature battery flashlight got 
dimmer a lot quicker than the frozen battery flashlight, which is what I predicted in 
my hypothesis. Another thing was that sometimes the frozen battery flashlight 
sometimes got dimmer than the other flashlight. This only happened because the 
bottom of the flashlight wasn’t screwed on tight enough causing the batteries to 
malfunction and not be all the way in the flashlight causing it to be dimmer. When 
the flashlights were both screwed in all the way, the frozen battery flashlight worked 
better than the room temperature battery flashlight. Finally, in my data table I saw 
that there was not much of a difference between both times. This leads me to 
wonder whether the type of flashlight or device you use the batteries for affects how 
long the device/batteries last.



Conclusion

My science fair question was "Does the temperature of a battery affect 
how long it will last?". My hypothesis was that "If the battery is heated then 
it will last a shorter amount of time compared to if the battery is frozen or at 
room temperature because high temperatures accelerate chemical reactions 
and low temperatures decrease the speed of the chemical reaction". My 
data was that the room temperature flashlight lasted about 77 hours and 
that the frozen temperature flashlight lasted about 82 hours. My data 
supports my hypothesis because my data shows that the frozen batteries 
lasted longer than the room temperature batteries which was what I claimed 
in my hypothesis. There were some errors that could've occurred in my 
experiment. For example, not turning the flashlights and the timer on at the 
exact same time could've caused inaccuracy in the data. The flashlights were 
also not screwed in all the way at some point during the experiment causing 
the data also to be slightly inaccurate. In conclusion, my experiment showed 
that cold batteries have a longer life span the normal batteries.



Implication and Ideas for Future Research

For future research I could try a different type of flashlight like one 
that's more advanced or a more expensive type. I could also, instead of 
changing the temperature changing the battery brand. Another 
experiment is soaking the batteries in different liquids and seeing if 
that affects the lifespan. For example, I could soak the batteries in 
water, milk, soda, etc. In the future I could also recreate this 
experiment and do it again, but this time avoid making the mistakes I 
made the first time. There are so many more things I could do and 
there is so much more to learn and discover in the future.
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