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The Effect of Ambient Gas Density on the Development of Impinging

Diesel Spray
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Abstract

Experimental investigation of unsteady impinging diesel spray on the flat plate have been
carried out using high speed camera and Malvern system. The density ratios of ambient gas to
diesel fuel were varied using N2 and Ar gas in the case of 149, 21.2, 284, 35.1, 40.4, and 50.1.
With the increase of gas density ratio, the radial penetration is decreased due to the resistance
of the ambient gas. With the increase of the gas density ratio and the distance between nozzle
tip and flat plate, the height of spray is increased due to the entrance and circulation. With the
increase of gas density ratio, SMD is decreased on the nearby position at the center of flat
plate, but SMD is increased on the far position. As the distance between nozzle tip and flat

plate is increased, SMD is always decreased.

F87]48°] : Impinging diesel spray($&TIAEF), Density ratio(’dx¥}), Spray tip penetration
(BFA9 =247]), SMD(Suater mean diameter), Back pressure(8is})
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Table 1. Specification of F.LE

Injection Pump Nozzle
Maker : DPICO No. of Hole : 1
Type : PE-6P Hole Dia. : 0.26mm

No. of Plunger : 6 | Needle Lift : 0.28mm

Plunger Dia. : 12mm | Sac Vol. : 1.2lmm’
Plunger Stroke : 7mm|L / D = 3.08
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Fig. 1 Schematic diagram of experimental setup
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Table 2. Ambient gas states

Pes(MPa) |Gas Composition| ¢ ¢/ 01%10°
N2 : 14.9

1.1 MPa Ar 21.2
N2 284

.1

2.1 MPa Ar 204
N2 35.1

2.6 MPa Ar 50.1
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Fig. 4 Spray tip penetration before impinging
on the wall
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Fig. 6 Spray height variation after impinging
spray
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Fig. 8 Droplet sizes of impinging spray
at various gas density ratio

W& SMDE Aol Wigted Yephd ol
o BRFAHAAM utAuatel Ast g A
Fole Azt 371858 SMD7F gaste
Z%& Jehga, Fig. 89 (b)g} ol BFEF
AolA wr7weke) Azt Frsid Wxast
F7He2 wdg SMDJ} F7lsie Age
vdebdc gt B o) EFFAHAAM
g A=t AE AS, 7 79 28
$H2 S BB &FAYAE #FA5
T Qe Axn F7t2 AF UM A o)
F7hste] ®BFE9l Rge] Friso] SMD7} #
oFAE AY¥E Yetulxn oy, EFFANA

ol AdsierA] A 4 Al 2 5(1999)/45

50

plpm14.8(N,)
— R=i5mm
40} —O-— Re20mm
—O—Re25mm
o
0t \o
Q\o—o
20f —a °
O—a__, /&_//ck
a—a—a—B
o 2 > 4 5 o 7
50
pdo = 28.4(N )
~ 4 —H—-ReiSmm
i 0. —O0— Re20mm
i \o —O— Re25mm
= so0f \o
(o]
= \°\o\°
D a0} n\n
~~rn——cA——O
a—a—Aa
o, 2 W) s e 7
50 3
pglo, = 35.1(N)
~~8&—Rs=15Smm
40 ~O—~R=20mm
°\o\ O~ R=2smm
0
o\o~o_o
20 O—a
~o__
A_,A__A/A/m 0
1 N . N .
o1 2 3 4 5 ] 7
Time(ms)

Fig. 9 SMD of impinging spray at different
gas density ratios and radial positions
on the flat plate in L=30mm
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