
  Trace Analysis 
Pressure traces – y-scale is atmospheres or pressure ratio 

 
 

 

The cylinder pressure has 

not dropped below the 

intake pressure and will 

result in reverse flow – the 

exhaust process has 

insufficient timearea. 

At BDC the cylinder pressure is 

very high and from this point on 

will result in negative work being 

done by the piston – not enough 

blowdown timearea. 

The exhaust system gives good 

suction during the overlap which 

will help with the scavenging. 

The inlet pressure does not follow the 

cylinder pressure close enough, 

pointing to either a restrictive inlet 

system or insufficient intake timearea. 



 

Mass flow traces 

 
 

 

 

Reverse flow into intake caused 

by the high cylinder pressure at 

inlet valve opening. 



Purity Traces – 1 is pure air and 0 is pure burnt gas 

 
 

 

 

 

 

The effect of the 

reverse flow into the 

inlet on the purity of 

the inlet. 

The residual effect of 

the in-cylinder purity 

caused by the reverse 

flow and resulting 

poor scavenging. For 

good scavenging the 

cylinder purity will 

approach 1. 



Lift increased by 2mm – now 10.5mm 

Pressure traces – y-scale is atmospheres 

 
 

 

 

 

 

 

The cylinder pressure now falls 

below the inlet pressure at valve 

open so no reverse flow is expected. 

The inlet pressure now 

closely follows the cylinder 

pressure so better cylinder 

filling is expected. 



Mass flow traces at 10.5mm lift 

 
 

 

 

 

 

 

 

No reverse flow when 

inlet valve opens. 



Purity Traces for both 8.5 and 10.5mm lift 

 
 

 

 

 

 

 

 

The inlet purity 

now stays as 1 

as there is no 

reverse flow. The cylinder 

purity after inlet 

valve closure is 

improved. 



Pressure Traces at inlet valve for IR inlet with small plenum and plenum throttle at full open (100%) and partially open (20%) 
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