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Comparison of Spray Characteristics of a Simulant Gel in an Impinging

Injector Using an Orifice with an Internal Groove

Jung-Won Kim', Dong-Geun Lee’, Ju-Hyeon Lee”, Beom-Jin Kim"~, Hee-Jang Moon™"

ABSTRACT

This study investigated the influence of a grooved orifice on the spray characteristics of a
non-Newtonian fluid in an impinging injector. A simulant gel was used as the working fluid, and
two orifice configurations (plain and grooved) were examined. The spray behavior was
characterized in terms of the discharge coefficient (Cd), breakup length, spray angle, and spatial
mass distribution. The discharge coefficients of the two orifices were found to be comparable;
however, the grooved orifice resulted in a shorter breakup length and larger spray angles and
spatial mass distributions than the plain orifice. These differences were attributed to the groove
feature, which promoted more turbulent-like jet development and facilitated the formation of an
unstable liquid sheet, thereby enhancing breakup. These results suggest that a grooved orifice
could be an effective geometry for improving the spray performance of the simulant gel.
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Fig. 1. Shear rate and shear stress curves
with rheological models on gellant
concentration (Han, 2019)

Table 1. Surface tension and curve fit
parameters of HB viscosity model on
Carbopol 941 04 wt% gel(Han,
2019)

Index Value

Surface tension (dyne/cm) 113.92
7, [Pa] 5.5455

K 4.8029

n 0.5190
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Fig. 4. Schematic of spray experimental setup

Table 3. Experimental conditions

Index Value [mm] Index Value
Orifice length (D] 5 Impinging length (X) 10 mm
Orifice diameter D) 1 Impinging angle (26) 50°, 70°, 90°
Groove height (d) 0.5 Supply pressure 8 - 29 bar
Groove width (w,,) 1.5 Mass flow rate 22.3 - 42.8 g/s
Groove location (x) 0.75 Re s 1,955 - 5,137
Rib width (w,) 0.2 We 6,787 - 24,989
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