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A Study on fuel spray characteristics in diesel engine (First report)
(Effects of fuel injection pressure and nozzle hole diameter and ambient density on macro features
of non-evaporative diesel spray)
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The combustion process in diesel engines is greatly affected by spray characteristics and depends on air-fuel mixture
characteristics. Therefore, it is necessary to grasp the detailed spray characteristics in mixture formation process. The
purpose of this report is to grasp macro characteristics and internal structures in diesel sprays. Here, shooting and
analysis of free spray with changing nozzle hole diameter in noncombustible field was carried out by using a constant

volume vessel.
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Table 1 Experimental condition of changing Pi;

Test fuel nC13H28

Ambient pressure P, [MPa] L5

Ambient density 24 [kg/m?] 18.75

Ambient temperature T,[K] 293

Injection fuel amount m;[mg] 5.7

Injection pressure By [MPa] 40, 80, 120

Fuel temperature I K] 293

Nozzle hole diameter d, [mm] 00.121

Nozzle length 1, [mm] 0.8
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Table2 Experimental conditions of changing d»

Test fuel nC13H28

Ambient pressure P, [MPa] L5

Ambient density 2 [kg/m’] 18.75

Ambient temperature T, K] 293

Injection fuel amount my [mg] 57

Injection pressure Ly [MPa] 120

Fuel temperature I; K] 293

Nozzle hole diameter d, [mm] 90.115, 90.121, g0.133
Nozzle length I, [mm] 0.8
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Table3 Experimental conditions of changing pa

Test fuel nC13H28

Ambient pressure P, [MPa] 0.5, 1.5, 2.5

Ambient density 2, [kg/m’] 6.25, 18.75, 31.25
Ambient temperature T,K] 293

Injection fuel amount my [mg] 57

Injection pressure P, [MPa] 120

Fuel temperature I; K] 293

Nozzle hole diameter d, [mm] @0.121

Nozzle length I, [mm] 0.8
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Fig.2 Shadowgraph images of diesel spray for various
Pini(di=¢0.121mm,p,=18.75kg/m’)
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Fig.3 Spray tip penetration for various
Pinf(di=0.121mm,p.~18.75kg/m?)
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Fig.5 Spray volume for various Pinj
(di=90.121mm,p.~18.75kg/m?)
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Fig.6 Shadowgraph images of diesel spray for various d
(Pi=120MPa, p~18.75kg/m?)
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Fig.7 Spray tip penetration for various dy
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Fig.8 Spray angle for various du(Piy=120MPa,p.=18.75kg/m?)
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Fig.9 Spray volume for various du(Pin=120MPa,p.=18.75kg/m?)
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Fig.10 Shadowgraph images of diesel spray for various p.
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Fig.12 Spray angle for various p. (Pin=120MPa,
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Fig.13 Spray volume for various p. (Pin=120MPa,
di=0.121mm, ti=1.725ms)
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Fig.14 Qualitative model of diesel spray structure
[Reproduced from Ref. (17)]
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Fig.16 Index value of various parameter after injection
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