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An Experimental Study on Spray Pattern and Droplet Size Distribution
of Diesel Spray
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ABSTRACT

To clarify the structure of a diesel spray, a transient non-evaporating diesel spray injected under
different ambient pressure and different injection pressure was studied.

Spray tip penetration and spray angle were measured by taking the high speed shadowgraph of
spray and Sauter mean Diameter(SMD) was also measured by light scattering technique at different
positions along the spray axis and at different time from the start of injection.

The effects of the operating parameters on the spray shape and SMD were investigated. By increa-
sing the injection pressure, the spray tip penetration and the spray angle increased and the change
of the ambient pressure also resulted in the considerable change in the shape of the spray.

The analysis of SMD measurement showed that the atomization is a process that continues in
space and time. As the injection pressure increses SMD decreases rapidly and with the increase
of the ambient pressure the atomization process ends faster than the lower ambient pressure and
at lower ambient pressure the atomization process continues to much farther downstream and far

afterward.
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Injector Nozzle

Fig. 2 Shape of Injection nozle and
magnified view of nozzle orifice
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Fig.3 Sectlonal view of modified nozzle
controlled by solenold

Table 1 Experimental test matrix

Table2 Typlcal propertles of dlasel fuel

Properties of Diesel Fuel

Energy Densiry 41.88 Ml/kg
Density 840 kg /m’
Modulus of Elasucity 1.6x10° N/m?
Kincmatic Viscotiny 23x10* m?/s
Surfacc Tension . 0.0285 N/m

Nozzle Hole Diameter 02 mm (L/d=4)

Injection Pressure 10, 20, 30, 40 MPa

Ambicnt Pressure N, 0.1 MPa (p, =116 kg/m’)
N, 1.0 MPa (p, =116 kg/m*)

N, 20 MPa (p, =232 kg/m")

Measuring Point 2, 3, 4 em downsmeam of nozzle exit

Mcasuring Time from arrival of spray w 5.0 ms

22 Hee] B Add n& e
Abgsted 2R A =9l = ( 5000 frame/s)
§ WG T AT A 2R4 FE 2
Ao, 7 9A e 2R & g} =
= J,_;L;_rea 47zt 2.8 4cm SRS A #

Jold ZFstgon, 5 Ao zRE
;\17& Aol we W3s £33t Table
1 ¥ a7olMe 48 21d¢ vebd A
ol o},

A AA2E BE O 298 A
on], 7 54 Table 2] viehgieh,

3. AEEN 4 HE

Fig. 4 & &9 714 &go] 2.0MPa°el T
BAL @kd 2 74zt 10 MPa (2), 40 MPa(h)=
HH L v EFe] AESIHEZE HYET 2
EuR = LJrFJr Ao, BAF ¢FHe Folel =t

B 2R AY Azl £F% 5o 2 Ao|S
el g & 4 on], wAF gEol Erhe
of De} 2T Mu Agst 2Rz AxE

< 4 F doh £33, 277 Rz A8
uUzte] o2t YR7bal Hele ¥ F=
(branch-like structure) 7} Webu=dl, ol
H3 F3 FEo A4 94 tiEAME
Nishida'¥’ So] ¥z ez w3l wh gl
Fig.5¥ 2% 4% A% A”dE =21 29
= e Uveld Aoz EAIEE 40 MPa
2 89e A% 2A 4 10MPael  H]s)
A Ghelx BT Ak At & AL G 5
Ack F, F A4 25 BFUL Igel Wzt
of mat 7 AztezHE ¢ 0.8~10ms
ol & T4z I olHY 7&7I7F oF 1
Ql AM A 7 o]Fe] NgrI7t F 0.5 3




T ————
", e ——

|
il

Fig.4

Shadowgraph of spray Injected Into

nitrogen ot 2.0 MPa from the nozzle
.of 0.2 mm diameter with the Injection
pressure of (a) 10 MPa and (b) 40 MPa
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Time (ms )
logarithmic spray tip penetration
Injected Into nltrogen at 2.0 MPa
with the Injection pressures of 10
ond 40 MPs plofted agalnst time
In logerithmic scale
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agalnst time
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