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Experimental study on characteristics of glycerol/compressed air
two-fluid spray
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2 Xi’ an Modern Chemistry Research Institute ,Xi’ an 710065, China)

Abstract  Glycerol spray is widely encountered in daily life and industries. With the assistance of
compressed air, the glycerol spray achieves good atomization performance which enhances the
utilization efficiency of glycerol. We carried out an experimental study on the characteristics of
glycerol/compressed air spray using a concentric two-fluid nozzle. The steady spray pattern was
captured by the high-speed camera, and the droplet diameters and velocities were measured by
phase Doppler particle analyzer. The experiment results showed that good atomization effects were
achieved after the intensive mixing of glycerol droplets and compressed air and the secondary spray
under the experiment condition. The spatial distributions of droplet diameters and velocities and their
change relations with spray pressure were obtained in the experiments.
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Fig.1 Experimental system of glycerol/compressed air spray
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Fig.2 Spray pattern of glycerol/compressed air
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Fig.3 Variation in droplet diameter along the spray central axis

Huh 5 4 == R A B BRI (2R
AR p A AL A S R R /N Y TR
T, AR AR b SCH AR B9 AR I/ N B . 5 W T
il e A = B DR 38 R i 2 B g A
WSS E BRI, IR 4 2 AT i 2R (R, H
IR SRR N R W I i N R R 7N
R R0 RS A2 1) 2 1T 5K 1 BORS 7, 80 K 2R AR T
FREEWEmE , RN Dy, 45 22 00N B8 W8 25 1 B 1Y
ST, b A 1R X T S T ek /N, TR % T 2

) (4 S L) B 2 00N S 55 A B — e B R )
AR BT /N TR 1) % 0 5K 0 BORE M D B H I
TR AN PR A R, B D, B TR

XFHCE 3 R R e 4 2 SR T R I £, 5
PV 7 B B4, 3 R AR )N B 55 ARTR
AT 3K TR 7 B RS A g s RO R
BRI S M el RO R F AL R A, W
T E AR T/ W 55 R B /NI AN R R ) T 4 2
SEAR/IN B T A S IR B R 4R A SRR )
Y4 e PR VI VR VR A R B g5 T A2 B KRR L)
T F5 252 5 Ah M e . W 5 B 8 80 s, 8 v TR 4 25 R
JE 77 0] 4R K R B 1Y R S5 Ak R T 3R AR A
TR E N

[& 58 FE 46 25 R J1 p =0.22 MPa W55 55 H B
z =50 mm 5 45 4% 1) 07 O TR BLAR L S ROR T
P 4. F AT YR 55 Ak R B PR B A, WS 55 Pt
D55 AR 34 50 ORI T30 % X8 0 T ax b
SR B JC 7R R WA W5 55 VA TE W E Ak
R IE W 46 Y - P AT 3R 23 B AT R, b X0
T TR R A R 25 Ak ok 28 BB A0 /N RTRG 5 T XoF  M
T N GALE B , W55 IR 3 A A OB U =&
VTR 1 B T VR L /s T O DX 4 S R
X VT B B T LA 30 e ME L R A TR %Ak
FLAT R R A ELAR ™. 6F T T W W HL Al B 1 37 114
BHARAG ARG AR A . X R FARSCR T
BLO R B, B s PR Z M R ER K
T 5 I R 2R T 5K D B TS 55 30 % R T
BN WO AN BE AR AT 08 R AR e i, S5 AR B
2 AE T 3 G X IUAF TR R RT W B A 18 1 ik 22
(hnl&l 2 Bz ), % S5 56 D 4 1 P ™ 5, fE LA i
221l RO AR AR M) 4 AR

40

30 +

D,,/um

20 +

r/mm

p =0.22 MPa, z=50 mm.
B4 BERBEENEEST

Fig.4 Radial distribution of droplet diameter
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Fig.5 Variation in droplet velocity along the spray central axis
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Fig. 6 Radial distribution of droplet velocity
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