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An Experimental Study of the High-Speed Rotating Fuel
Injection System with In-line Injection Orifice

Seongho Jang* : Seongman Choi**

ABSTRACT

We studied the spray characteristics of the high-speed rotating fuel injection system. The
diameter of in-line injection orifices are varied from Imm to 5mm and the number of in-line
injection orifices are varied from 3 to 12. Droplet size, velocity and spray distribution were
measured by the PDPA(Phase Doppler Particle Analyzer) system and spray was visualized. From
the test results, the liquid column generated from the injection orifice is mainly controlled by the
rotational speeds. Also diameter of injection orifices and number of injection orifices have
influence on the diameters of droplet. Consequently, we find out that the basic mechanism of

controlling the droplet size is the liquid film thickness in the injection orifice.
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NOMENCLATURE
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:outer radius of rotating nozzle,[cm]
AL 2

Jiquid density [kg/m®]
:angular velocity,[rad/sec]
:orifice diameter,[pm]
:equivalent orifice diameter(d’
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Metering Orifice

Injection Orifice

(b) Section View

(a) Front View
Fig. 1. Rotating Fuel Injection Nozzle

Table 1. Specifications of the Rotating Fuel Nozzle

Injection Orifice
Diameter, d|Total Area,
Number
(mm) A(me)

Typel 1 4.71
Type2 2 18.84
Type3 6 3 42.39
Type4 4 75.36
Typeb 5 117.75
Type6 3 3 21.20
Type7 12 3 84.78
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Fig. 2. Spray Visualization

= wE s aRE
RelF gov, () $edlzs 27 o
A8 Astolx, (o) ol
A8 AvE melw Yok oldF A%
FEvE JASE, RS 27 2
Z7hgel weh RRAFe) 2AAAE 4
SRz egus EFERE 493

Figure 2

Ny oo Aot 2 N o U rju

) oo, $ReYN2E B BAHE
FAAE E7AAN n2A WAL ge
HE BrEe & 5 Ak 53 (% e 2
g e olfE Brodus 47 B
= oevs @AY FAEE fFe] HoiA
WEos peE



BE XZo= 30 mmsl AYAN =Z23dEE
£ 5000 rpm(10.5 m/s)ollAl 30,000 rpm(62.8
m/s)7}A] WA wf o] SMDE YERH Zlojth
Fig. 52 %H 3IJAAzBA=Z9 IHd&m7}t
7ol el SMDe FAF Aols 1%
o} olgd Age A& T4 wE &

z—]

R BEEEE F7he7] WE] B¥o
3 FANAY ARSI FrhEle] EFoH
s2RE 278 4% £t A A 2y

aL, o] Aol mAE JAE T Wror &
e

120
100 -

80

=
= 60+
=
? 40 —=—105mis
——20.9 m/s
—A—31.4mis
204 —>—41.9m/s

—0—523mis
—+—62.8 m/s
T

15 -10 5 0 5 10 15
Y[mm]

Fig. 3. SMD with Rotational Speeds
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