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Effect of injection pressure on the atomization characteristics of a liquid sheet-type

swirl injector for Urea-SCR system
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Abstract: In this study, the spray characteristics of a pressure swirl atomizer classified into a liquid sheet-type
swirl nozzle for Urea-SCR system were investigated experimentally with the variation of injection pressure.
The length to diameter ratio (I,/d) of the nozzle was 3.1, and the swirler was set inside the nozzle tip to
give injecting fluid angular momentum. The injection duration of the nozzle was controlled by PWM (pulse
width modulation) modes. The development processes of the spray were imaged by a 2-D PIV system, and
the change of spray angle was measured. The atomization characteristics, including axial velocity and SMD,
were measured using a 2-D PDA system with the injection pressures at room temperature and ambient pres-
sure conditions. As the experimental results, the injection pressure had a significant impact on the spray struc-
ture showing a different shape around the spray leading edge, and the smaller SMD was observed with in-
creasing injection pressures, which was similar to that of the previous work.

Keywords: Pressure-swirl injector, Spray, Atomization, PDPA (Phase Doppler Particle Analyzer), SMD (Suter
mean diameter)
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Figure 1: Schematics of experimental setup (PIV
and PDPA system)

Detalls of nozzle tip

Section A-A

Figure 2: Schematics of swirl injector and
cross-sectional view of tip and swirler

2 AXAHO Qrh =& AH|HF peak 35 A,
hold 0.5 A, )] & } 2100 g/mino.= A A
om, o]e] W& =& =eho|H= AHHF peak 4
A, hold 1 A°llA] —rﬂJr“’FQ} -5k WA o] 7hsskE
5 HE=E At w59 =abolHE AlEd
BN AolHE AT EYOE A 2talo] A8}

o o ‘_194 52 PWM(pulse width modu-
lation) " Ao} =] ATt
22 AU 3 5ZYY

ﬂg;‘_a BAEE AAF3 Figure 39
PWMAIO] M=ol Ak ulel 7ro] Ful=5 5
Hzz 143 Aejol A 5341 (Duty ratio) M3} 2

BAME S g 2ds dEdelHE 085t

512



Urea-SCRA| =B otk A 5] E-AL7] <]

Period
Pulse width Duty ratio = Pulse width / Period
Frequency (Hz) Time: 1s

Figure 3: Schematic diagram of PWM control

Table 1 Experiment conditions

Ttem Specification
Injection pressure| 3, 4, 5, 6, 7, 8 and 9 bar
Frequency 5 Hz
Duty ratio 30%(injection duration:60ms)

Ambient pressure Atmospheric pressure

Temperature Room temp. (20°C)
Working fluid Water
r R{mm)

¥ Z(mm)

10

Z-direction : & point
R-direction : 11 point
Total : 88 point

20 I.? """ 101214
30
40

50 g
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Figure 4: PDPA measurement points
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Figure 5: Mass flowrate with injection pressures
for various duty ratio (frequency : 5Hz)
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