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In-cylinder sampling from a 2-stroke carburettor 50 cc motorcycle engine using 
Cambustion fast sampling valve and fast HC and CO&C O2 analyzers 
 

Some in-cylinder data has been recorded from a small 2-stroke moped engine.  The data is concerned 
with the concentration of HC, CO and CO2 near the spark plug’s electrodes during engine start. 

The moped had a kick-start which delivered gasoline via the carburettor to the cylinder. 

The in-cylinder gas was sampled at a point approximately 10mm from the spark plug electrodes (see 
Figure 1).  A cylinder pressure transducer was positioned nearby also.  The gas was sampled using a 
Cambustion CSV550 sampling valve.  This was connected to Cambustion fast response HC and Cox 
analyzers which were able to record the cycle-by-cycle gas concentrations during each compression 
stroke of the engine.  The sample valve was opened from crank angle intervals of -90o to -10o TDC.  
The gas from each cycle is held in a heated storage tube and sampled from there using fast response 
analyzers until the next sampling event (see Figure 2).  Using this method, individual cylinder gas 
concentrations can be measured. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Position of sample valve heated sample probe in engine cylinder head. 

The data overleaf is from one of the kick starts of the engine.  During this attempted start, there is some 
evidence of combustion but the engine did not actually start.  The data shows the increasing [HC] 
within the cylinder as more fuel is delivered from the carburettor in the absence of any combustion.  It 
also shows the production of CO2 from cycles of lean combustion and the production of CO as a result 
of (locally) rich combustion.

 

Figure 2: Schematic of the sampling system of the CSV550 sampling valve and storage tube.

Sampling point 

Heated sample probe 
(viewed from top of 
cylinder head) 



  

50cc 2-stroke oil-in-fuel carburettor engine kick-s tart (failed start)
Gas sampled with CSV during compression stroke
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Slight fall in HC at the end of 
each cycle as CSV storage 
tube empties

Sample 
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opening 
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Delay of combustion CO2 gas of compression 
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1st combustion event

2nd combustion event remains lean 
average (CO2 without any significant CO)

Both CO&CO2 reduce together 
during adjacent misfires

Late (partial) burn produces an average rich 
combustion event (high CO, low CO2)

Steadily increased HC 
to very rich levels



  

 
 


