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Li-ion Cell Calorimeter
Cell Thermal Runaway Calorimeter 

Innovators at the NASA Johnson Space Center have developed a 
calorimeter that is able to measure the total heat generated when specific 
types of Lithium-ion (Li-ion) cells are driven into a thermal runaway 
condition. By understanding the behavior of a thermal runaway Li-ion 
battery, designers can improve the cell cases to contain or reduce 
damages experienced during thermal runaway. For this reason, this 
technology can benefit many different industries that depend on Li-ion 
batteries.

This NASA Technology is available for your company to license and 
develop into a commercial product. NASA does not manufacture 
products for commercial sale.

BENEFITS

Reusable: Designed for multiple tests within 
minutes

Scalable: Adjusts to different-sized cells

Inexpensive: Uses materials that are readily 
available

Portable: Fits in a carrying case for testing 
and transporting



THE TECHNOLOGY

Li-ion batteries are an integral part of energy storage systems used in 
NASA's Exploration program, as well as many modern terrestrial 
industries. Innovators at the NASA Johnson Space Center wanted a 
better way to measure total and fractional heat response of specific types 
of Li-ion cells when driven into a thermal runaway condition. They 
developed a calorimeter with at least two chambers, one for the battery 
cell under test and at least one other chamber for receiving the thermal 
runaway ejecta debris. Both are designed to be structurally strong and 
thermally insulated. When the test cell is intentionally driven into thermal 
runaway, ejecta explodes into the ejecta chamber and is decelerated and 
collected. Thermal sensors are strategically placed throughout the 
chambers to collect thermal data during the test. Customized software 
analyzes the thermal data and determines key calorimeter parameters with 
a high degree of accuracy.

APPLICATIONS

The technology has several potential applications:

Consumer 
Electronics

Energy Storage

Battery Safety

Electric Vehicles

Electric Bikes

Cordless Tools

Lawn Equipment

PUBLICATIONS

Patent No: 11,201,358

This technology makes commercial lithium batteries safer and more reliable.
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NASA's Technology Transfer Program pursues the 
widest possible applications of agency technology 
to benefit US citizens. Through partnerships and 
licensing agreements with industry, the program 
ensures that NASA's investments in pioneering 
research find secondary uses that benefit the 
economy, create jobs, and improve quality of life.
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