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The com pres sion ra tio strongly af fects the work ing pro cess and pro vides an ex cep -
tional de gree of con trol over en gine per for mance. In con ven tional in ter nal com -
bus tion en gines, the com pres sion ra tio is fixed and their per for mance is there fore a
com pro mise be tween con flict ing re quire ments. One fun da men tal prob lem is that
drive units in the ve hi cles must suc cess fully op er ate at vari able speeds and loads
and in dif fer ent am bi ent con di tions. If a die sel en gine has a fixed com pres sion ra tio, 
a min i mal value must be cho sen that can achieve a re li able self-ig ni tion when start -
ing the en gine in cold start con di tions. In die sel en gines, vari able com pres sion ra -
tio pro vides con trol of peak cyl in der pres sure, im proves cold start abil ity and low
load op er a tion, en abling the multi-fuel ca pa bil ity, in crease of fuel econ omy and re -
duc tion of emis sions. This pa per con tains both the o ret i cal and ex per i men tal in ves -
ti ga tion of the im pact that au to matic vari able com pres sion ra tios has on work ing
pro cess pa ram e ters in ex per i men tal die sel en gine. Al ter na tive meth ods of im ple -
ment ing vari able com pres sion ra tio are il lus trated and crit i cally ex am ined.

Key words: diesel engine, efficiency, emission, variable compression ratio,
working process

In tro duc tion

It is well known that die sel en gines are one of the best can di dates to face the fu ture
CO2 lim i ta tions thanks to their high ther mal ef fi ciency. In mod ern die sel en gines, the re la tion
be tween NOx and par ti cle emis sions has to be deeply im proved, main tain ing low CO2 emis sion
[1, 2]. On the other hand, down siz ing ten den cies lead to in creased spe cific power and torque
out put [3]. Ob jec tives for power (55-65 kW/L at 4000 rpm) and for torque (170-200 Nm/L at
1500-2000 rpm) are pos si ble to day [3].

As a so lu tion, ad e quate af ter-treat ments, NOx and par ti cle traps have been de vel oped.
How ever, there are some con cerns about fuel econ omy, ro bust ness, fuel sul phur sen si tiv ity and
costs due to their com plex man age ment [4, 5].

An other way may be the re duc tion of these pol lut ant emis sions di rectly in the en gine,
con cur rent with af ter-treat ment, us ing ho mo ge neous charge com pres sion ig ni tion (HCCI) com -
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