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Why? 

Customer requirements Emission regulations 

Real driving emissions Catalyst poisoning 
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The 1st Generation Lubrisense 1200 

A Ionen source,  B Hexapole,  C, D, E Quadrupole 
F Detector,  G Turbo pump 

Kodiak 1200 
Varian 1200 
Varian 320 
Bruker 320 
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results  
operation map of  oil consumption 
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results  
piston ring design 

variant A                                  variant B 
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Measurement 
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Measurement 
dynamic driving cycles 

 

High oil emissions can occur in dynamic driving 
cycles. Even if the operation map measurement 
shows low oil emission.   

Recommended publication:  

Freier, R., Künzel, R.: Online-Messung des 
Ölverbrauchs – Ein effektives Werkzeug für die 
Motorenentwicklung, ATZ Automotive 
Engineering Partners Ausgabe Nr.: 2010-05 





Measurement 
city driving cycle 
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In-cylinder Measurement  
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Measurement System 
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Gas transport 
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Signal ?  
Gas O2 

2000 min-1 4000 min-1 

O2-Measurement 
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O2-Measurement 
Speed ramp 
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Computational Fluid Dynamics, CFD 
Simulation of transient gas transportes 

 

Input 3D Geometrie 

Press     p(φ,x,y,z) 
Temp     T(φ,x,y,z) 
Velocity. v(φ,x,y,z) 
Conc.     c(φ,x,y,z) 
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BR   Combustion chamber 
DS   Pressure step 
RK   Restriction capillary 
MS IQ   Ion source MS 
V   Valve 
P   Pump 



Pressure reduction 
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Pressure 
Transient results  
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Transient results  
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Transfer time determination 
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Measurement System 
 



Measurement  
  O2 / CO2 – Signal Transfer time corrected 
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LUB360 the new Lubrisense 



 Mass Spectrometer 

Ion source 
Standard EI and Cold EI 



Mass Spectrometer 

Quadrupole Q1 
Filtering Ions 



Mass Spectrometer 

Ion Pulser / TOF / Detector 
Separation of Ions 



Combination of ColdEI – TOF 
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Combination of ColdEI – TOF 
 
 
 
 
 
 
 
TOF: Instead of a single value  
a complete spectra is measured 
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Combination of ColdEI – TOF 
 
If high sulfur oil is used 
 
 
SO2 Trace (mass 64 m/z) is  
proportional to burned oil 
 
TOF: Instead of a single value  
a complete spectra is measured 
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Oil droplets 
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Sum 
e.g. 15 g/h 54% 33% 
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