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A Study on the Theory Analysis and Engine Test Performance by a High
Expansion Diesel Engine into Intake-Exhaust Consideration

Tae-Ik Jang¥

Abstract : One of the methods to increase the efficiency of an engine is to expand
pressures obtained from combustions equal to the pressure of atmosphere as much as
possible and then convert thermal energy into mechanical energy also as much as
possible.  In  this research, the Diesel cycle was thermodynamically interpreted to
evaluate the possibility of high efficiency by converting Diesel engines to the Atkinson
cycle, and general cycle features were analyzed after comparing these two cycles.

In the case of fuel air the Diesel-Atkinson cycle considering intake and exhaust similar
to real cycles, the value of thermal efficiency and average effective pressure increased,
though their values were smaller than those of standard air amount cycle, when
expansion compression  ratio increased. ‘When normal Diesel engines of  which
compression stroke and expansion stroke are all the same, was converted to the
Atkinson cycle by changing the time of intake value close, combustion pressure reduced
due to reduced expansion compression ratio and intake air amount due to decreased
effective cycle volume.

Key words : Variable compression ratio7PA+H]), High expansion diesel cycle(z23% ¢
AArtolE), Compression  ratio(34Z4Hl),  Expansion  ratio(¥334]),  Expansion-
compression ratio(¥3-4=H])

Nomenclature K specific heat ratio

6 rati B :rate of the effective expansion ratio versus
0 - cut off ratio . . .
) . . effective compression ratio
v, * compression ratio ) ) )
. . R .- expansion-compression ratio
v, - expanslon ratio
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Pup- - theoretical effective pressure of the
high expansion diesel cycle
Ny p— g - theoretical thermal efficiency of the

high expansion diesel cycle
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Fig. 4 Theoretical thermal efficiency as a funct -ion
of the ratio of the expansion compression.
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The increasing rate of thermal efficiency, %
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Fig. 5 The increasing rate of thermal efficiency as a
function of the expansion-compression ratio.

80

GD—/-_,”\ ZIHEAOR

=
=
%)
=
@
e
L] R e
= \\
E HE I A0IE
o
=

20 | i Y o = 20

o =2
0 i
0.5 0.6 0.7 0.8 0.9 1

The ratio of expansion and compression

Fig. 6 Comparison of thermal efficiencies with and
without intake process at the compression
ratio(y.=20) and cut-off ratio(0=2).
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single diesel engine.
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Table 2 Specification of test single engine.
Item
Cylinder Number
Displacement Volume
Bore x  Stroke
S/B Ratio
CAM Type
Compression Ratio

Specifications
Single cylinder(1)
2390(cc)

97.1 (mm) x 323(mm)
3.326
DOHC(1)

157 40(Variable)
DI(VP37)
100Grpm)
700(rpm)

Injection Type
Low Idle Speed
High Idle Speed
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