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2.	 VCR system developed by IHI and IPS

2.1	 Concept of VCR system
This VCR system changes the compression ratio by changing 
the volume of the combustion chamber at the top dead center 
of the compression stroke (Vc ), as shown in Fig. 2. Figure 3 
shows the VCR system that the authors developed for 2 
stroke crosshead engines. As shown in the figure, the volume 
of the combustion chamber is changed by changing the 
projection length of the piston rod from the crosshead pin. 
This variable compression ratio method is used only for 
crosshead engines with a piston rod, and is different from 
VCR systems(5)–(9) developed for small engines. 

Hydraulic oil is supplied to the lower hydraulic chamber 
located between the piston rod and crosshead pin so as to 
move the hydraulic piston up and down, thereby making the 
projection of the piston rod from the crosshead pin. The 
hydraulic oil needed to increase the projection of the piston 
rod is pumped by the plunger pump fixed to the crosshead 
pin. The hydraulic oil for the VCR system is branched from 

piston cooling oil, so that this VCR system does not require 
an additional hydraulic supply system, and therefore alluie plunger /
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consumption — that has deteriorated with reducing output 




