
 predict the filling sequence (order in which the network will fill) using the Filling Library  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
� � � � � � � � � � 	 � � 
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 � � � �

LEADING THE WAY IN COLLABORATIVE SYSTEM SIMULATION 

KEY POINTS 

� � Thermal and Load Transient simulation. 
 
� � Steady-State simulation. 
 
� � Full multi-disciplinary compatibility for 

complete system analysis with study of 
energetic couplings. 

 
� � Seamless compatibility with the AMESim 

IFP Drive library (performance – 
consumption analysis). 

 
� � Time domain and frequency analysis for a 

better understanding of the system 
dynamics and design of control. 

 
� � Recognizable technological icons 

facilitating direct model identification with 
technical drawings. 

 
� � Easy parameter setting and automatic 

model initialization. 
 
� � Possibility to model indirect injection as 

well as direct injection (simple or multiple 
injections). 

 
� � Several levels of models for combustion 

(heat release). 
 
� � A bridge to the CFD combustion models 

with the IFP C3D tool. 
 
� � Mean Engine Value Model available.  
 
� � Direct Real Time capabilities of the  

models. 
 
� � Matlab®/Simulink® co-simulation for 

advance control design and optimization. 
 
� � Standard preprocessing tools with 

combustion fitting and turbo maps 
treatment. 

 
� � Direct integration of your own C or Fortran 

code. 

Benefits 
 

The new Engine Library opens the door for AMESim to be used in 
a wide range of automotive analyses; from general engine sizing, 
performance, and drive cycle parametric studies to advanced 
transmission design and engine control applications - to name a 
few. AMESim now brings more strength to the automotive industry 
in the area of collaborative engineering, system integration, and 
promises better understanding of complex dynamic systems 
responses while reducing the product development cycle time. 
 

 

Overview 
 

With the introduction of the IFP Engine library, AMESim goes to a 
higher level in its capabilities and positions itself as an “overall” 
automotive systems modeling tool. AMESim can now be used to 
study the complex dynamic effects arising from the interaction 
between the various engine and powertrain subsystems. The new 
IFP Engine library, with the other standard AMESim libraries, 
provides the automotive analyst with the most flexible environment 
for designing and optimizing “virtual” vehicle, engine, and 
automotive subsystem concepts. 
 
Analyses with the Engine library can be performed in the time or 
frequency domains. Allowing for frequency analysis, simulation is 
no longer disconnected from the testing world;  the new library 
allows continuous modeling from detailed models of engine design 
to define control strategies using quick reduction of models for 
HiL/SiL testing and validation.  
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Engine models 
 

� � Definition of the gas mixture properties. 
� � Geometrical definition of the physical model 

characterizing the engine. 
� � Definition of the cylinder head (lift and flow). 
� � Temperature, pressure and mass flow rate 

sources. 
� � Injector model for injection rate and shape 

definition. 
� � Cylinder head with valve and ports. 
� � Engine dedicated sensors (MEP, lambda, burn 

gases). 
� � Steady state operating point checking model. 
� � Combustion chambers for CI & SI applications 

with tabulated to predictive models. 
� � Mean Value Engine Model. 
� � Throttle valve and orifices. 
� � Expansion/contraction and T-junction. 
� � Pipes with/without thermal exchanges. 
� � Volumes and manifolds. 
� � Heat exchangers and general convection 

models. 
� � Compressor. 
� � Turbine (single and twin-scroll, VGT). 
� � Crankshaft/piston kinematics. 
� � Engine friction. 
� � Data processing tool: Combustion model fitting 
 

Requirements 
 

The AMESim IFP Engine library runs on Windows®, 
Unix® and Linux®. 
 

Contact IMAGINE directly: 
 

USA: +1  734 205 5557 
UK: +44 18 69 351 994 
France: +33 1 4 77 23 60 30 
Germany: +49 89 548 495 0 
China: +86 138 187 50986 
Japan: +81 (0) 3 3351 9691 
 

www.amesim.com 

 
E-mail: info@amesim.com 
 
Visit www.amesim.com to obtain contact 
information for authorized IMAGINE 
representatives in other countries. 
 
 

 

Features 
 
The AMESim environment and the IFP ENGINE library 
offer the capabilities to model: 
 

� � Engine for design, tuning and optimization. 
� � Engine for development and validation of control 

laws. 
� � With fast 0D approach gas dynamics model 

(distributed parameters). 
� � Existing engine to analyze the impact of 

advanced technologies (VVT, VVA, EGR, 
Turbocharger…). 

� � Engine as a realistic torque source for 
transmission model (powertrain development). 

� � Engine for studying the couplings with 
subsystems such as injection, VTM, 
lubrication… 

� � Engine as part of the complete powertrain in 
order to study global performance, including 
consumption and pollutant emissions. 

 
Reusable models provided: Turbocharged and 
naturally aspired engines, GDI and GPI. 
 

  

 

Example of a four cylinder turbocharged diesel engine. 


