
Chemkin

A SOFTWARE PACKAGE FOR THE ANALYSIS 
OF GAS-PHASE CHEMICAL AND PLASMA 

KINETICS.

Ing. Giancarlo Sorrentino
e-mail: g.sorrentino@unina.it

mercoledì 14 marzo 2012



Introduction

CHEMKIN is...

is a powerful software system for solving complex chemical kinetics problems.

CHEMKIN includes...

a choice of Application programs that treat industry-specific reacting-
flow conditions, a set of Core Utilities (on which the Applications are 
built), an Application User Interface for easy set-up and solution of 
problems, and a Graphical Post-processor for quick visualization of 
results. 

CHEMKIN provides...

solutions for combustion, catalysis, chemical vapor deposition, and 
plasma etching and is packaged to align with the needs of specific 
industries.
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Applications...1
Continuously stirred tank (CSTR) or perfectly stirred reactor (PSR) 

models have been in use for many years in the study of chemistry 
within a unit process for a variety of applications.

PLUG simulates the behavior of plug-flow chemical reactors. More specifically, the
Application is designed to model the non-dispersive, one-dimensional flow of a
chemically reacting, ideal-gas mixture in a conduit of essentially arbitrary

geometry.

CRESLAF predicts the velocity, temperature, and species profiles in two-dimensional
(planar or axisymmetric) channels. Applications of CRESLAF include

chemical vapor deposition (CVD) reactors, heterogeneous catalysis on reactor
walls, and corrosion processes.
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Applications...2

EQUIL is a application that computes the chemical equilibrium state of an ideal gas
or solution mixture.

PREMIX computes species and temperature profiles in steady-state burnerstabilized
and freely propagating premixed laminar flames. PREMIX can be used to

determine laminar flame speeds of combustive gas mixtures that are important for
flammability studies.

OPPDIF computes the diffusion flame between two 
opposing nozzles.
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Applications...3

SHOCK is a CHEMKIN Application that predicts the chemical changes that occur
after the shock heating of reactive gas mixtures.

The SPIN Application computes species, temperature and velocity profiles, as well
as deposition rates in a steady-state, one-dimensional rotating disk or stagnationpoint

flow chemical vapor deposition (CVD) reactor.

Analisis of reaction  
sensitivity
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Kinetic Mechanism
Definitions of elements

Definitions of reactions

Definitions of species

Definitions of reactions

Kinetic Mechanism is 
written in a text file
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Kinetic Mechanism

Third body efficiency

Pressure dependence
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Thermodynamic Data

THERMODYNAMIC 
DATA contains 

polynomial fits to 
specific heats, standard 

state
enthalpies, and 
standard state 

entropies.
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Thermodynamic Properties

Specific heats

Standard 
State 
enthalpies

Standard 
State 
entropies

mercoledì 14 marzo 2012



Species
Comment Elements

Phase
Range of temperatures

Coefficients

Thermodynamic Data
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Diagnostic file
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There are six basic steps involved in using the CHEMKIN Collection to solve a typical chemical process 
modeling problem. Depending on the particular CHEMKIN Application, some of the input discussed here 

will not be require for a particular problem; these are indicated in parentheses. 

1. Decide on your modeling approach For some problems the choice of CHEMKIN Application will be obvious. 
In other cases, users have a range of options, where the reacting-flow region may be modeled as a network of 
zones, or as a single, well mixed zone, for example. For network models, there may be recirculation between 

zones and multiple inlets that need to be defined. Other options include using a zero-dimensional 
description of the geometry or using a 1- or 2- dimensional description. For complex systems, we 

recommend that users employ a hierarchy of approaches, progressing from simpler models (e.g. a well-
mixed or plug-flow reactor) to more complex simulations (e.g. networks or 2-D boundary-layer flow) as 

they learn more about the system and model behavior. 

2. Prepare or obtain the chemistry input file(s) GAS-PHASE KINETICS Input (SURFACE KINETICS 
Input)

 3. Acquire the thermodynamic and transport data for all species in the chemical system Gas-phase species 
thermodynamic data (Surface species thermodynamic data) (Gas-phase species transport data)

4. Prepare the Application-specific input file (Geometry) Process Conditions (Solution method options)

5. Run the Pre-processors and the Application from the Application User Interface 

6. Post-process the results using the Graphical Post-processor

Six basic steps...
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Aurora Application

Continuously stirred tank (CSTR) or 
perfectly stirred reactor (PSR) models 

have been in use for many years in 
the study of chemistry within a unit 
process for a variety of applications.

The AURORA model allows simulation of both 
dynamic and steady-state reactor systems. 
For dynamic systems, the user may specify 

controlling conditions that vary as a function 
of time. For steady-state systems, AURORA 

can compute a series of steady-state 
conditions varying one or more parameters, 

such as heat-loss or pressure, between 
simulations.The AURORA Application also 

includes an option to represent multiple PSRs 
that are connected in reactor network.
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File di input Aurora: Keywords
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File di input Aurora: Keywords
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File di input Aurora: Keywords
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File di input Aurora: Keywords
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File di input Aurora: Keywords
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File di input Aurora: Keywords
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Interface Aurora Application

Working Directory

Gas Chemistry input

Surface Chemistry input

File input application 

Thermodynamic data

Run

Diagnostic file Gas 
chemistry

Diagnostic file Surface 
Chemistry

Diagnostic File 
Application

Graphical Post-
Precessor
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Example

ConditionsAurora

1. Adiabatic PSR
2. Volume = 2000 cm3
3. Temperature 1000 K
4. C/O feed ratio = 0,25
5. Pressure = 1 atm
6.Integration time = 10 sec
7.Criterion adopted = 10 K

File di input

Results
1. Temperature profile by changing 

initial temperature
2. Temperature profile by changing 

C/O feed ratio
3. Species Profile
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Graphical Post-process
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Results....
Aurora Temperature profile by changing initial temperature

1000 K

Integration timeInitial Temperature

C/O 0.25
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Results....
Aurora Temperature profile by changing initial temperature

900 K

Integration timeInitial Temperature

C/O 0.25
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Results....
Aurora Temperature profile by changing initial temperature

500 K

Integration time

Initial Temperature

C/O 0.25
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Results....
Aurora Temperature profile by changing C/O feed ratio

C/O 0.25

Integration timeInitial Temperature

1000 K
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Results....
Aurora Temperature profile by changing C/O feed ratio

C/O 0.15

Integration timeInitial Temperature

1000 K
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Results....
Aurora Temperature profile by changing C/O feed ratio

C/O 0.5

Integration timeInitial Temperature

1000 K

mercoledì 14 marzo 2012



Results....
Aurora Species Profile

C/O 0.25

Integration timeMolar fraction

1000 K
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mercoledì 14 marzo 2012

http://www.reactiondesign.com/lobby/open/index.html
http://www.reactiondesign.com/lobby/open/index.html
http://maeweb.ucsd.edu/~combustion/cermech/
http://maeweb.ucsd.edu/~combustion/cermech/
http://www.me.berkeley.edu/gri-mech/
http://www.me.berkeley.edu/gri-mech/
http://www.chem.polimi.it/CRECKModeling/
http://www.chem.polimi.it/CRECKModeling/

