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A Study on the Characteristics of the Liquid Sheet Formed by
a Splash Plate Nozzle at Low Jet Velocities
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Abstract

In this study, the thickness of the liquid sheet formed by a splash plate nozzle at low jet velocities was measured by the
direct contact method. The spatial distribution characteristics of the sheet thickness in the radial and circumferential directions,
and the effects of jet velocity and liquid viscosity were analyzed. The wavy surface was observed for low viscosity water,
but not for high viscosity glycerol solutions. The sheet thickness decreased as the circumferential angle or the distance from
the impinging point increased. The sheet thickness increased as the liquid viscosity increased. Comparison with the theoretical
predictions for two impinging jets showed some differences from the measurement results.
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Fig. 1 Liquid sheets formed by impinging jets; (a) two
jets, (b) jet-on-plate, (c) jet-on-wall
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Fig. 2 Schematic diagram of experimental apparatus
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Fig. 3 Splash plate nozzle; (a) dimensions, (b) photograph,
(c) schematics of impinging jet

Table 1 Specification of splash plate nozzle

Impingement Angle 0=177°
Jet Diameter 1.19 mm
Spray Angle 83°~129°
Flow Rate 0.011~0.031 ml/sec
Drop Size 100~5,000 pm
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Table 2 Physical properties of liquids

Properties | Density | Viscosity | Surface Tension
Liquid (kg/m®) | (N-s/m’) x10° (N/m)

Water 1001.0 1.002 72.09
(1.00) (1.00) (1.00)
59% 1151.2 9.97 66.30
Glycerol (1.15) 9.95) (0.92)
68% 1211.2 20.51 65.60
Glycerol (1.21) | (20.47) (0.91)
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Table 3 Experimental conditions

c my x 1072 Water 59% Glycerol 68% Glycerol
ase
(kgm/s’) V (m/s) Re v (m/s) Re v (m/s) Re
1 2.46 5 5,594 4.66 976 4.54 300
2 4.83 7 7,832 6.52 1,366 6.36 420
3 8.11 9.07 10,148 8.46 1,773 8.25 545
4 13.4 11.64 13,023 10.85 2274 10.58 699
5 19.8 14.19 15,876 1323 2,773 12.90 853
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(a) Water (b) 59% Glycerol (c) 68% Glycerol
Fig. 4 Shape of liquid sheets for (a) water, (b) 59% Glycerol, (c) 68% Glycerol at different jet velocities
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Fig. 5 Maximum length and width of liquid sheet for dif-
ferent fluids; (a) maximum length, (b) maximum
width
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Fig. 6 Comparison of shape of liquid sheet between pre-
dictions and experiments for water, '=9.07 m/s

7} Z7H5) wek dete] olsh Ee A HPHo
= Z71sdth S8 NS £ A9, AR
S 00 ek A4 shael Y QYO Qlsted
ofe Polie F7t ol Ak 9% e AE -89
o oot B& o] B e BFoIAW 68% 22
A FgAe o5 Zo] Hrigel £ F o oY

Figure 6& &8 =20l 93] ==

ofure] wok
(LEF)S AT TE AEC o8 F45= Ao o]
24 2d Y (Ibrahim>} Przekwas?, $1%)3} v w8} th
o84 R e AEAE FEC)] Wi FE
A o RT dfuto] A|ghs WEA] A S| of
Witk Wi SEY w52 wEo] 124 SER A
FEE gl HAU A Rl =F sHEERE fup
o] FAE) o] Ql3le] FEHY =Fe] o] FT F
& AEd &% dutE FEHFE| vt Lo|7} ¢
7] Huato] FAgHTE, pAI T AA Ak Zol(F 30 mm)e}
Z(F 20 mm) 7 7390l AL H=3 A7) E HoFA
k.

A7t A FEHSEZFE ] HEAF
o it SEF FH(E=0.6 cm)olA] = Tfﬂlﬂ
7HE FA9Y 60~100 um FEo|H, HEx]Fo] Z7teS

= A7} ghobA Aut 7EgAFE] (r=4 em)ollA] 20~30 um
AE7HA] grolzitt. Wi Eo] 2 FEH FHAAME



80 /JOURNAL OF ILASS-KOREA VOL. 29 NO. 2 (2024)

120
O ()
o 0
o] A 15
90 8 x 30
X
X o 45
2. ¢ T
3 60 o
< {
<[:|> (@]
30}
- 2 R
% 1 2 3 4 5
r (cm)
(a)
120
T (cm)
o 06
o Al
90+ o X 2
o o 3
o O 4
) © o
560 A
= & A
X A
X A
3000 X
& g 0
0015 30 45 60 75 90 105
o (°)
(b)

Fig. 7 Variation of sheet thickness for water, }'=9.07 m/
s; (a) with change of radius, (b) with change of
circumferential angle
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