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Analysis of Combustion Chamber Bottom Wetting on Diesel Spray
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It is able to realize very low NOx emissions through Premixed lean diesel combustion ( PREDIC ) by application of
the early fuel injection. Another consequence of such early injection is an increase in the amount of fuel spray
adhering the cylinder wall or the bottom of combustion chamber. The phenomena draw higher smoke and THC
emissions. This paper deals with quantitative analysis of the mechanism of fuel adhesion on the botom of combus-
tion chamber in PREDIC engine. The experiments were carried out in a visualization engine that had a remodeled
enlarged piston with an optical access. The method of laser induced fluorescence ( LIF ) was applied with Nd:YAG
laser for photographing fuel film on the bottom of combustion chamber under the condition of engine operation.
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Fig.1 Schema of visualization engines
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Table 1 Main specifications

162

Bore x Stroke (mm) 135 x 140
Displacement ( m>) 2.004 x 107
Compression ratio 16.5

Piston

Shallow dish ¢80, depth 23

Engine combustion chamber ( mm ) ( View size $70 )
Spec. Swirl ratio 0.5
Injection system Accumulator type
Injector Center
Nozzle Pintle swirl
Hole ¢2, pintle $1.9
Laser Nd:YAG
Wave length ( nm ) Aex : 355
Optical
ok Camera II-CCD
Spec.

Band pass filter (nm )

A TR - 400 =+ 20
Full width at half maximum : 40
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Table 2 Test conditions

Engine speed(rpm) 300
Ambient gas
( molecular weight ) D, (28)
; Fuel n-Tridecane (n-Ci3Hes)
Engine
operating - TMPD ( 1mass% )
condition Additives (N,N,N’,N’tetramethyl-p-phenylene diamine
Injection quantity ( mm /st ) 60
Injection start timing(deg. ATDC) -120,-80
Injection pressure (MPa) 100
-178,-109,-73,-44,-15,+73
' Photographing timing (at -120 Inj. start)
Photographing (deg. ATDC) -81.5,-63,-50.5,-20,+17
condition (at -80 Inj. Start )
Exposure time ( 4 sec) 10

(4)
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