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A Study on the Diesel Spray Evaporation and
Combustion Characteristics in Constant Volume Chamber
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ABSTRACT

As a fundamental study to apply high pressure injection system to direct injection diesel engine, fuel
‘mjection system and constant volume combustion chamber were made and the behaviors of evaporating
spray with the varation of injection pressure and the ambient gas temperature were observed by uéing
high speed camera, and the combusion characteristics with the variation of ijection pressui"e and A/F
ratio were analyzed.

As injection pressure Increases, spray tip penetration and spray angle mcrease and, as a results spray
volume increases. This helps an uniform mixing of fuel and air. Spray liquid core length decreases as
ambient gas temperature increases, while it decreases as injection pressure increases but the effect of
ambient gas temperature i1s dorminant.

As Imjection pressure increases, 1ignition delay 1s shortened and combustion rate being raised, MaxImuIm
heat release rate increases. It become clear that High injection pressure has high level of potential to
improve the performance of DI-diesel engine.

F8.7]4§0] | Injection Pressure(:2A++#), Spray Volume(£F# %), Liquid Core Length(=7Z0}),
[gnition Delay(d 312 ), Heat Release Rate(EAY-2-)
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Fig.1 Schematic diagram of experimental appa-

ratus

A4E - AAE -

D P eA
ZRsgch £2Y WS 20MPad) AAZ A
HWIL, 529 =& 300K 470K, 670K=

g
gL
MIA o, 25 Ad AF A £54&
Sz e MES2dZE o83y en,
A
5

A3 ge AT Ae)g 2R 9 4T
ojdlo]d #HEE o] &3 YA 31 Fhv
] &&= 4000ppsE Bl oew E9 16mm

g2 o83l

222 AH di HY

A3 da H8E A4 H] JEE 20MPa, 670
Ko 7|2 AW al, FAF 447 BAl g &
AiAlel 24 gEe 53 3} Ad 703
A& 710 SAFLeH, d4 AL 73
stodole & JhvEket 16mmEE TES
AL-8-3t .

223 AAE 2% &7

AEE7| AH e F7eeE =3
AT o] E #el U S &xe] FY
& A3 f8ta ANE Alatd AR5}
At A8 EF7F olFolAe €FF oA
A4 F4F ¥AEgA 10mm 2 30mm %
o7 XM 2T E =FIAUY. 2 FHje
FYFeE 30mm FH8 Eve B 2% FEE
e, HEOA 10mm $99 5= &%
Fot 7—10K F£2 2 A SA = wakA
oo AYFoe HEA 30mm BoF £
25 FA% 2= E AoE gk

Fig2el #AF ¢ & 5 A9 JAF A
gl AL Al e rEE e A AlTHe] o]
vdebdh, 24 gEel FgsE 2R Mg
#HF A F718l=d 20MPal Y] 5 40MPa%}
60MPas] 2tol7} iz o2 #A e AL
FAF =29 A0 7|98 Aoz, BA ¢
go] G0MPa RN E & WA A8}
T3 AHE BANEE A2 & F U




4 A240e) DART3EN A48 BE @7 105

Spray lip penetration {mm)

Time from stan of Injection (ms)

Fig.2 Spray tip penetration injected into nitro-
gen at 2.0MPa 6 70K with Injection pres-
sure of 20, 40, 60MPa
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Fig.3 Spray liquid core penetration injected into
nitrogen at 2.0MPa, 300K, 470K, 670K
with injection pressure 20MPa
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Fig.4 Spray liquid core penetration injected into
nitrogen at 2.0MPa, 300K, 470K, 670K
with injection pressure 40MPa
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Fig.0o Spray liquid core penetration injected into
nitrogen at 2.0MPa, 300K, 470K, 670K
with injection pressure 60MPa
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Fig.6 Spray mean liquid core penetration injec-
ted into nitrogen at 2.0MPa, 300K, 470
K, 670K
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Fig.7 Spray angle injected into nitrogen 2.0

MPa, 670K with injection pressure 20,
40, 60MPap
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Fig.9 Cormnbustion pressure histories and Heat
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Fig.10 Combustion pressure histories and Heat
release diagram with injection pressure
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