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Flow Characteristics in a Diesel Injection Nozzle under Steady Flow Condition
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The effects of the flows in a D. 1. diesel injection nozzle on the atomization of a spray were analyzed
experimentally. Flow visualization was made using a transparent acrylic model nozzle. Water instead of diesel
fuel was used as an injection liquid. The geometry 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 which was the same as the actual nozzle. Polystyrene tracers, a stroboscope, still and high speed
video camera were used to visualize the flow pattern in the sac chamber. When the needle lift is small, the high
turbulence in the sac chamber generated by the seat flow makes the spread angle of the spray plume large. By
locating the discharge hole on the upper side of the sac chamber, the turbulence intensity in the sac chamber
increases and the spread angle of the spray plume becomes large. Cavitation, which arises in the discharge hole
and the sac chamber, makes the spread angle of the spray plume large but the discharge coefficient small.
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Table 1 Specifications of diesel nozzle
and model nozzle

Parameters Unit Diesel Nozzle Model Nozzle
Hole Diameter d mm 0.2 2
Size Ratio - 1 10
Rg{;"gg':m“:’_'“ 398% 104 3.98% 10*
i in
CE)':':’;‘EE‘H“’;:"L 1.02 1.48
Injection Pressure AP, MPa 149 0.2
Injection Velocity V, mk 508 20
Fluid - Diesel Fuel Water
Density o, kg/m? 835 998
Kinematic Miscosity v, | me/s 30x10% 1.004 X 10°¢

3. XBOBERB I UEE

31 JXNLVADHKIN ERRDFHE
311 EXEFILIDOESE 4\ EHEE T

10O% v 7 EROFNARY -, BILAOD XYYV T —
Y avBIUBHEOBBORTZRT. $TH4 (2

(4)

DEF) 7 FA R =0Tmm OB, VT — IS
I TH Yy VB AL TNDOEBTY v 7 EW
OFNBENIIREIC 2 >TWE, F/2, V- FET
WOV v 7 ZBORBETEE B KE 2@\ ELS.
BILAICIRF Y ETF— Y a ViR S v, Bk
RV ARAEL, Yy 7 BRADEVWELOBELE
bhs.

—7, 4 (b) 08 7 FAh =3.5mm DFE
Wy 7 ZEROFNIIESLPT, HiE Y — 254
BIANEP> TS, BILTOFY YT — 3 v idg
LAO»SHOKE»IFCIRIZERTRONE. 20
FYUT—a VIEILAODS EROY v 7 EAT
TEIZ Y ET. TbbdoBM, EILhSRTER
BEFROF Y ETF—2 3 YOFIY v 7 ERARE
L, Zo®%T CHEBLAY, MEILOMTO%MS ¥
TRELLEHRLLYVT S, 72, Yy rEZ2RICLE
LA2Fv¥T—2a UVERTLDICEHLET, BEi
DILY KR E LY, EROILA ) A EEICE
BTA. LAL, BILATRFY VYT — 23 U4
ZIEASY) BEA D 72 72 BT DIL DS ) MIZIEE /N
S,

312 EEEFNINOBE S5 iEEET
NVILOY v 7 BROFNISY —>, HILADF ¥ ¢
T—varvBLUBENEOEMOKTZRT. ¥
®S5 (@ OFFY 7 bAh =07 mm DHE, +v s
FHRORMNIIEREET VI L) XS5 ICEH N KRR
ZoTWh, Y= P LOFNDITEALIZY — b
O EEEILCHIALZ i3k, #cioT
Yo ZERICAY, v s BEETHE 22 THEIL
WA . BILICBWTRFY YT — 2 3 U HEILA
O26HIZEETHU, EILMO L Y LR THRT .
+o 7 EROENRPEILATOF Y VT — Y3 YO
BYERICKELRHEALEZE5E 2L Bbh, F0O#E,
EHROILD ) BIIEHEF V] LIL"KE (25T
3,

—7, ®5 (b) &S 7+ b =3.5mm DHE,
Yy 7 ZOfRNE Y — FEBPL 20 F FHEFLAICAD
AteFii & BILE & TR LA o o TR & Ba
DY— B HH Y FEIZAY, Wy EEE IO EZ
LTHEZEZBMND2OPBFIELTVS. O
BILADRELZEERROF Y YT — 2 a vty 2
FEHFITREL, ToHKT CHERLACY, WEILET
Do TRIHR LN TS, ZOROF Y ET—
va vOFIR Y — M S EEEILCHE DD Fi kg
A EELY ToYy 7BROFENELEOER EICHDR
5, BILTRFYET— T a UHFEILOIETIZERICRE
&L,:Dtb,mmmm#bﬁﬁﬁ#U7F#m=



#kI{  Vol.7, No.18 (1998) 337

0 50 100 mm

50

100
mm

50

s
mm

Sac chamber flow Cavitation in discharge hole Behavior of spray plume
(b) Needle lift # = 3.5 mm
Fig. 4 Flow patterns in sac chamber, cavitation in discharge hole and behaviors of spray plume for STD Model |
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Fig. 5 Flow patterns in sac chamber, cavitation in discharge hole and behaviors of spray plume for STD Model lil

)



338 fkifk  Vol.7, No.18 (1998)

0 50 100 mm

_]100

Sac chamber flow Cavitation in discharge hole

(b) Needle lift h = 3.5 mm
Fig. 6 Flow patterns in sac chamber, cavitation in discharge hole and behaviors of spray plume for Mini Sac Model
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Fig. 8 Formation and collapse of cavitation film in sac chamber and discharge hole
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