Trans. of the Korean Hydrogen and New Energy Society(2013. 10), Vol. 24, No. 5, pp. 461~466
DOI: http://dx.doi.org/10.7316/KHNES.2013.24.5.461

A Composition and Basis Experiment of Single Cylinder Low Speed
Diesel Engine for Atkinson Cycle Materialization
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Abstract >> In this research, the diesel cycle was thermodynamically interpreted to evaluate the possibility of
high efficiency by converting diesel engine to the atkinson cycle, and general cycle features were analyzed after
comparing these two cycles. That an experimental single cylinder and a long stroke diesel-atkinson engine, of
which S/B ratio was more than 3, were manufactured. After evaluating the engine through basic experiments, a
diesel engine was converted into the atkinson cycle by constituent VCR (variable compression ratio) device and
VVT (variable valve timing) system.

The experimental method was to observe compression work reduction effects due to low compression effects
from delayed intake valve closing of the early stage atkinson engine. The result, the possibility of increasing
compression ratio about each engine load was confirmation by constructing compensate expansion-compression
ratio in accordance with the delayed intake valve close.

Key words : Atkinson cycle(SH71<> AFo]E), Long-Stroke(% 384)), Slow speed diesel engine(*]<: T & 7|3,
Variable valve timing(7}t¥ X €}o]n]), Variable compression ratio(7}# =H])

Nomenclature o : Fuel cut off ratio
g, : Compression ratio Subscripts
e, : Expansion ratio
K : Specific heat ratio c : Compression
a : Expansion - compression ratio e : Expansion
Nu(pa) - Theoretical thermal efficiency of the high DA : Diesel-Atkinson
expansion diesel cycle th : Theoretical
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Fig. 1 The P-V diagram of high expansion diesel-atkinson
cycle
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Fig. 2 The T-S diagram of high expansion diesel-atkinson
cycle
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Fig. 3 Comparison of thermal efficiency versus compression
ratio

Fig. 4 The experimental slow speed diesel engine with a
single cylinder for a performance testing
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Table 1 Specification of test single engine

Item Specifications
Cylinder Number Single cylinder(1)
Displacement Volume 2390(cc)
Bore x Stroke 97.1 (mm) x 323(mm)
S/B Ratio 3.326
CAM Type DOHC(1)
Compression Ratio 15~40(Variable)
Injection Type DI(VP37)
Low Idle Speed 100(rpm)
High Idle Speed 700(rpm)
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Fig. 5 Photograph of experimental setup with single diesel
engine
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Fig. 6 Apparatus of variable compression ratio
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Fig. 7 The diagram of engine combustion pressure change
about compression ratio change
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Fig. 8 Photograph about composition of inlet valve timing
control device
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Fig. 9 Motoring compression pressure at closing time
change into inlet valve
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