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ISOTHERMAL BATTERY
CALORIMETER

A battery calorimeter is a device for measuring the heat generated by a battery during charging and discharging. This measu-
rement is referred to as ,heat of reaction” and is an important indicator of a battery‘s performance. The heat of reaction is the
difference between the enthalpy (heat content) of the reactants and the products of a chemical reaction.

Battery calorimeters are used in research and development to evaluate new battery chemistries and optimize the design of exis-
ting batteries. They are also used in the manufacturing process to ensure that batteries meet performance and safety standards.

LINSEIS offers a modular Isothermal Battery Calorimeter (IBC) for the thermal monitoring of batteries. It consists of a variable
number of almost identical components and enables the investigation of a wide range of battery cell sizes. The geometry of the
modules is also easily scalable.

Importance ofthe battery calorimeter: The battery calorimeter measures the amount of
heatgenerated during electrochemical reactions within the battery. These measurements
are crucial forunderstanding and improving the thermal behaviorand efficiency of batteries.

Areas of application: These devices are particularlyimportantforthe development of new
battery types, such as lithium-ion batteries, where thermal stability and safety are of para-
mountimportance. Theyare also usedin quality controland performancetesting of batteries.

Thermal analysis and safety: By analyzing heat generation under different ope-
rating conditions, battery calorimeters help to identify and prevent potential safety
risks such as thermal runaway. This is crucial for the safety of end-user products.

Optimizing battery performance: Accurate measurement of heat genera-
tion allows the internal chemistry and design of the battery to be optimized,
resulting in increased energy density, improved charge capacity and longer life.

Research and development: Battery calorimeters are used in research and develop-
ment laboratories to test and evaluate new materials and technologies. The resulting
findings are essential for progress in battery technology.




Specifications

Measurement cell
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Measurement plate

80 x 80 mm

250 x 250 mm
400 x 250 mm
others on request

Sample height up to 100 mm
Measurement range max. 10W
(for 80 x 80 mm measurement plate)
Calorimetric resolution 01 mwW
Calorimetric accuracy 0.5 mW
8 Sensors

Temperature dimensional resolution

(for 80 x 80 mm measurement plate)

Additional temperature sensors

available on request

Heat Flow dimensional resolution

8 Sensors
(for 80 x 80 mm measurement plate)

Cell adapters

available for 14500, 18650, coin cel, on request

Sampling rate

up to 10 Hz

Calibration

build in automatic calibration procedure, calibration heater

Noise

Ambient Conditions / Temperature options

0.015 mV

Temperature range -40°C upto 140 °C
Temperature stability 0,01K
Temperature resolution 0,0001°C
Temperature accuracy 0,001°C

Electrical Specification

Power supply

AC 230V /50 Hz

Maximum power consumption

120 W (main device)

Display

Yes

Charging current

depending on customer choice

Charging voltage depending on customer choice
Discharging voltage depending on customer choice
Battery charges on request
Laboratory power supply on request

Software

Linseis Platinum Software (free)

Software features

auto calibration mode, Heat Flow Correction, powerful Evaluation Soft-
ware with calorimetric tools
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Hardware

The IBC works with two measurement plates as a calvet type
calorimeter with eight Heat Flux sensors and ten tempera-
ture sensors in the smallest configuration (80mm x 80mm).

The layout gives the ability to realize stable ambient conditions
and minimum losses for each sample type. The measurement
cell is avaiable in 80 mm x 80 mm, 250 mm x 250 mm, 400 mm
x 250 mm as well as customzed layout to our customers needs.

Furthermore the open access design gives the ability to run
the charging and discharging process with every charger, Load
or power supply. Measurement data and protocolls can by
imported to Linseis Platinum Software for combined evaluation
and correlation of electrical and thermal behavior of batteries.

Besides the Plate design also adapters for round cells
(18650, 14500 ..) as well as coin cells are avaiable.

Coolant Plate

Qj 09287 8800

[:_/_] info@linseis.de

@ www.linseis.com

Heat Flux
Sensors

Temperature Sensors
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Application

Linseis IBC gives the ability to deeply investigate batteries
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Figure 1 Current, Capacity and Heat Flow over Time of a standard round cell LiPo-battery with different charging current under ambient
conditions
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Figure 2 Heat flow over capacity
of 1-cell Li-lon standard battery
with different charging and
discharging current
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