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Sendyne CellModTM Stand-Alone Cell Simulator
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What is Sendyne CellModTM

Sendyne CellModTM is a stand-alone executable 

program that simulates the behavior of an electro-

chemical cell. It is comprised of a physics-based P2D 

cell model, described by a set of Differential Algebraic 

Equations (DAEs), and Sendyne’s dtSolveTM, a state-

of-the-art numerical solver that solves the model. The 

parameters of the model are optimized for specific 

cell designs. The program provides an API so it can be 

interfaced to other simulators or applications in order 

to provide cell responses to various input conditions. 

It executes in either the Windows or Linux platforms. 

It is also compact enough to execute in an ARM type 

of embedded processor.

How can it be used?
After CellModTM is initialized, you just provide the 

load conditions, the enviromental temperature and 

the time step.  At the end of each time step, CellModTM 

will provide the voltage, surface and internal tempera-

ture, SOC and other internal cell parameters.

Or you can program it to execute a number of steps 

until an SOC or voltage value is reached.
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Which model is CellModTM using?
Sendyne CellModTM is utilizing a compact version, cre-

ated by Sendyne, of Prof. Newman’s pseudo-2D physi-

cal model — the gold standard in cell modeling. It can 

be adapted and optimized for different cell designs 

and chemistries. The model is described with a system 

of DAEs, and can be enhanced with more phenomena 

if desirable.
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How accurate is it?
CellModTM has been validated against two different 

battery chemistries for run-time accuracy. In both 

validations, prediction errors observed over a large 

number of experiments were less than 3%.
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Can you create a model for a cell for which 
there is no design data?
Yes. A new model can be optimized solely on ex-

perimental data.  We have optimized a model for the 

Panasonic 18650A solely on experiments and pub-

lished information.  Its accuracy in run time predic-

tions is the one shown in the chart above. Of course, it 

helps if you know the cell design parameters.
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How fast is it?
That depends on the type of simulation.  A simulation 

for a 12 hr constant current slow discharge process 

can be performed in 27 s on a desktop computer. A 

fast discharge that takes 25 min can be simulated 

within 8 s. 

Can it be used with other simulators?
This is primarily what it is designed for. Sendyne 

CellModTM provides an FMI interface for this purpose, 

which is supported by most simulation platforms in 

the industry.  Sendyne CellModTM will execute as a 

slave process to the primary simulation package.
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What information do I need to model a cell I 
don’t manufacture myself?
Just the experimental data and any published infor-

mation for the cell.  Sendyne will guide you in the type 

of data needed for each design.  

For more information contact Sendyne at:
info@sendyne.com

www.sendyne.com
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