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Experiment on shape and thickness of liquid film
formed by impinging jets on solid walls
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Abstract: In order to investigate the main characteristics of the liquid film formed by impinging jets
on solid walls, the shape and thickness of the liquid film were investigated experimentally based on
ultraviolet light emitting diode induced fluorescence (LEDIF)and a high-speed camera. The experiment
results showed that the length and width of the liquid films on the curved wall and flat wall increased as
the jet velocity increased. As the airflow velocity increased, the lengths of the liquid films on both the flat
and curved walls increased, while the widths decreased. The width of the liquid film increased slightly, but
the length of the liquid film increased obviously as the radius of curvature increased. The thickness of the
liquid film on the flat and curved walls decreased gradually as the jet velocity increased. The transition
occurred when the jet velocity reached the critical value, and the thickness of the liquid film increased
rapidly. The critical velocity of the liquid film on the curved wall was 19.10—25.08 m/s, while that of the
liquid film on the flat wall was 25.08—35.92 m/s, approximately. As the airflow velocity increased, the
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thickness of the liquid film on the flat wall decreased gradually, while the thickness of the liquid film on

the curved wall increased when x=0—355 mm, and decreased when x>55 mm. For the different radius of

curvature, the liquid film thickness had a shape of “W” along the circumferential direction ¥,. And the “W”

was flattened gradually as the radius of curvature increased, but the thickness in the middle (¥; =0°) was

kept unchanged.
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Fig. 1 Schematic diagram of the experimental device

TR Bty B AP T RE ) LI 2 9 it 1T 22 (]
B m B, Tk <o AR
M R A7 AL B B, INAE dy=1.08 mm, W H 111
BE TR B N Leme WK S E U
9.6~35.92 m/s, K i ZL Y S, W E N Uy=
0~50 m/s,  Hi A BILIBE B 1) g %) ~F- /it T BE 7K - 7k
EE = AH LA OB AR R B 1 mm ) B /51
v I, A 6 K o) Z 18], AR BL
[ A ol R TE L CHE 5 060 0 e BE H 52 B ML
), I HLBOGHUR 54k & A kT (UV-
LED &I, D%k 275 W) &b Tl i BE 1E T 5o =ik
TRAZ AL AR 9 JIT A3 3080 00 4 3% 2 3 AL .
I8 I R 1 R 38 R == i, 25 °C, DU TR
T 1 3% 1K 7 A0 Zl BE 43 00 0.072 88 N/m FlI
0.94 mPa's, H KM T SH%E 1 Fin.
SCHY VR AR ST AR B R 5 RE T A e £ ) 3

N a=30°

1 RESHERIRR

Table 1 Experimental parameters and test conditions

B U,./(m/s) Uy/(m/s) R/mm
1 0 9.6 30, o
2 0 13.2 30, o
3 0 19.1 30, o
4 0 25.08 30, o0
5 0 35.92 30, o
6 10 13.2 30, o
7 20 13.2 30, o
8 30 13.2 30, o
9 40 13.2 30, o
10 50 13.2 30, o
11 0 13.2 20
12 0 13.2 40
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