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Visualization of the Flow in a Diesel Injection Nozzle
In Case of the Steady Flow Condition
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ABSTRACT

The effects of the internal flow in a D. 1. Diesel injection nozzle on the atomization of a
spray were analyzed cxperimentally. Flow visualization studies were made using a transparcnt
acrylic model nozzlc as a diesel nozzle. Waler instead of diesel fuel was used as the injection
liquid. The geomciry of the model nozzle was scaled up 10 times of the actual nozzle and the
injection pressure for the model nozzle was adjusted so as to achieve a Reynolds number at
the discharge hole that was the same as the actual nozzle. Experimental results show that when
the needle lifi was small, the high turbulence in the sac chamber generated by the high
velocity seat flow made the spread angle of the spray plume large. Cavitation, which arose
from the sac chamber, makes the spread angle of the spray plume large but the discharge
coefficient small.

#8780 : Diesel InJector(L]%élﬁ-/\}h 2), Sac Chamber(#}24), Cavitation(] #] g o] ),
Internal Flow(W5-f%), Atomazation(=] H 3})

gel Bastn wMALH fF9 e v

1.4 8 o M2ddME UE NERERH §98%

OA g EAl wEein YA @i o fred o 9}1"%7} BAAEM, £ f_\ﬂff./glﬁs’,}

s - 28 wwe] 4R BI3UAME FF 7 A

¢ CUNTE Tig, 1A RATE AR LT wigolne) wyEn. w9, 2R sloie 2

REWY % F, UE AER, 434 2 ¥ 219 AugolAe] BEse] Axirmz wet
5] R LT LI =

» P34, doiaea d9dTA AA, el 44 9% TAo A8

o A8 9, AEdEn AFAA7Ed T T a ged 440 Y =58 o8¢ 2

e,
i
B

o
N
>
ol
%

o
.{'

|-|j

M

E

-~

[t

-

[

=)

s}

B

D

=

2



of
o,

)

olo) e m|Yate
O 4R B g 3
BT
ﬂﬂ%ouaﬂﬂ
12999 4% %

<3

N

o 2 B

Oxs

o 41 8

L
ofo
rﬁL

.‘ﬂ.

olit —m
£ r® off

*
@

[w]
=
1\
12

5, M

o)
o

fr ot 2 9 OB P

i

i w % jo
i
L
1o

of.
£,
iy

oo ooX |T_=CL o | = 4o
o
B G )

Ty
G

o

)

32

Ae,
r

o
op

-0
)

ol

Wall bounded Shear

Turbulent Flows Needie Seat

Chaoke Flows Sac Chamber

Turbulent and - Discharge Hole

Vorlex Flows

) Spray Angle
Scparallng and "

Cavilaling Flows Droplet Size

Distribution
Cavilation Bubbles |

Fig. 1 Nature of the Fuel Flow in the Hole Type

Diesel Injection Nozzle
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Fig. 2 Pxperimental Apparatus
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Table 1 Specifications of Diesel Nozzle and Model

Nozzle
" Paramcters | Unit |Dicsel Nozzle[Model Nozzle]
Hole Dia. 4, | mm | 02 | = 2
Size Ratio - 1 10__
Revnolds No | - | 398 x 10* | 3.98 x 10°
Cavitation | - |  1.02 148 |
| Numnber I
i Injection  MPa . 149 02
| _Pressure ) -
Injection m/s 598 20
Velocity L .
Flud - Diese]l Fuel Water
Densil_}:______k_g/m3 85 | 998 |
" Kimematic | m/s | 3.0 x 10° | 1.004 x 107 |
| Viscosity . — \
1
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Sac Chamber Flow Cavitation in Discharge Ilole Behavior of the Spray Plume
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(b) Needie Lifl 35 mm

Fig. 5 Flow Patterns in Sac Chamber. Cavitation in Discharge Iole and Behaviors ol Spray Plume
for the STD Model 1
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Fig. 6 Flow Pattems in Sac Chamber. Cavitation m Discharge 1lole and Behaviors of Spras Plume
tor the ST Model 11
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Sac Chamber Flow Cavitation it 1hscharge Hole Behavior of the Spray Plume
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(a) Needle Lift 0.7 mumn

{b) Needle Lift 35 mm

Fig. 7 Flow Patterns i Sac Chamber, Cavitation in Discharge Hole and Behaviors of” Spray Plune
lor the STD Model 111

(b) Needle Lut 3.3 nun

Fig. & Flow Pattemns in Sac Chamber. Cavitation in Discharge Hole and Behaviors of Sprav Plume
for the Mini Sac Model
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