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1. CTM Labs. Infrastructure 

ÅEngine R&D Lab 

Bench Dynamometers W230, W430, D210 

SCRE 

Engine Control Systems 



1. CTM Labs. Infrastructure 

ÅVehicle R&D Lab 



1. CTM Labs. Infrastructure 

ÅTurbochargers Characterization Lab. 



1. CTM Labs. Infrastructure 

ÅCFD Lab. 

Software Available 

CAD Solidworks, AutoCad 

3D Simulation Solver Star-CD, Converge, Star-
CCM, Ansys Fluent 

3D Post Processing ParaView, Ensight 

1D Simulation Solver Gt-Power 

Hardware Available 

2 Clusters | Solver 4 Racks with 32 processors 
3 Racks with 72 processors Racks with InfiniBand 
Linux and Windows operating system 

Desktops | Post-
Processing 

5 Desktops, 4 Processors each PC. 
Linux and Windows operating system 



1. CTM Labs. Infrastructure 

ÅEngine Combustion Analysis Lab. 



2. Developed and Current Projects in CTM 

1. Development of a jet ignition system with stratified mixture for SI engine;  
2. Technological innovation in the sustainable chain of power generation in Genset using biofuels; 
3. Three-dimensional computational simulation of a concept engine running on ethanol, involving 

characterization of air, spray, mixture formation and combustion with experimental validation; 
4. Three-dimensional computational simulation of new concept of ethanol engine configuration for 

characterization of performance parameters;  
5. Basic research on ethanol combustion including analysis of fuel spray and direct injection system in a 

pressurized spray chamber bench and single-cylinder research engine;  
6. Methodology for Combustion Analysis in Otto Cycle Engines by Monitoring the Ionization Current in 

the Ignition Coil Secondary Circuit;  
7. Study of the compression ratio in internal combustion engines, aiming to improve the fuel 

conversion efficiency for the fuels used in the Brazilian market;  
8. Performance of gasoline formulation in single cylinder research engine with DI system;  
9. Study of a variable compression system; 
10. Analysis of different fuel blends between E00 and E100 with DI injection for analysis of combustion 

properties; 
11. Full spark authority in highly boosted and efficient ethanol DISI engine. 

 



3. Why Ethanol? 

Greenhouse Effect: Clima changes, CO2 emissions from incomplete combustion.  

Particulate Matter: Respiratory diseases (mainly diesel) 

CO: Extremely Toxic 

NOx: Acid rain ( mainly Diesel) 

Å Main actions & trends  

Å Intensive use of exhaust after treatment  

Å New Technologies/Combustion Estrategies (Ź Tchama ) 

Å Renewable Fuels ï Ethanol / Biodiesel  

Å Renewable sources ï Solar / Eolic  

Å Electrification/Hibridization  



3. Why Ethanol? 

World Scenario ς Fuel Comsumption 

Gasoline  

Ethanol  

Diesel  

Ethanol  from  corn  - E85 

RFS2 ï Minimum  

1 MJ �Æ 1,7 MJ 


