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Direct Observation of Clean Diesel Combustion using Bore Scope in a Single Cylinder HDDE

Ryusuke Fujino  Yuzo Aoyagi

Hideaki Osada

Takuya Yamaguchi

The bore scope system, which contents a high-speed video camera and a bore scope installed into the cylinder head,

can visualize not only diesel combustion in the research engine but also in actual diesel combustion in a multi-cylinder

engine. The video camera used for this study is nac GX-1 and the bore scope is made by nac. The experimental engine

has 2.0-liter displacement and has an external supercharger with up to five times the boost pressure of the naturally

aspirated engine condition.

From observed data under the several experimental conditions such as increased injection pressures and EGR rates,

the flame temperature and KL factor were obtained by two-color method analysis. The diesel combustion processes are

understood well by analyzing high-speed movies of the diesel flame motion and its temperature.

Key Words: Diesel Engine, Bore Scope, High-speed Video Camera, Visualization, Two-Color Method, Flame Temperature, KL factor @
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Fig. 2 The cross section of the combustion chamber
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Fig. 3 The view of the combustion chamber from reworked
section (left), The view of the bore scope (right)

Fig. 4 The bore scope
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Fig. 5 The view of
the bore scope

Table 2 Experimental Conditions 1

(changing common rail pressure (Pcr=Pinj))
Engine Injection Common Boost Start of Swirl EGR
speed quantity rail (Pb) combustion ratio rate
(Ne) @) pressure (SOC) (Rs)
(Pcr)
pm mm°/st MPa kPa degATDC - %
1200 135 90 2713 0(TDC) 14 0
(IMEP=1.2 120
MPa, 150
load 40%) 180
200

Table 3 Experimental Conditions 2

(changing EGR rate)
Engine Injection Common Boost Start of Swirl EGR
speed quantity rail (Pb) combustion ratio rate
(Ne) @) pressure (SOC) (Rs)
(Pcr)
pm mm?/st MPa kPa degATDC - %
1200 135 150 2713 0(TDC) 14 0
(IMEP=1.2 30
MPa, load 40
40%) 50
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Fig. 8 The heat release analysis of
the each Pcr (=Pinj 90MPa to 200MPa)
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Fig. 9 The photos of diesel combustion flame of
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Fig. 10 The flame temperature and KL factor curves at the injection
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Fig. 11 The flame temperature and KL factor curves at the middle of
injection spray of each Pcr (90MPa to 200MPa in EGR=0%)
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