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Abstract ; In order to study the atomization characteristics of air-water spray in underground coal mine,the electromag-
netic flowmeter, air-mass flowmeter and Malvern droplet particle size analyzer were used to make a systematic investi-
gation on the nozzle flow characteristics and the spatial distribution law and influence factors of atomized particle size
based on the experimental system designed by authors. The study results indicate that the water consumption of nozzle
appears exponential growth with the increase of water supply pressure ,and the air consumption decreases in the way of
exponential. With the increase of air supply pressure, the air consumption of nozzle increases in the way of exponen-
tial ,and the water consumption appears linearly decrease. The particle size of droplets increases with the distance away
from nozzle in axial direction. On the longitudinal section near the nozzle,the particle size of droplets increases from
inside to outside,and the particle size presents an asymmetric distribution. On the longitudinal section located in cen-

tral spray flow,the particle size of droplets near the central axis increases with the distance away from the axis,and it
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presents an increase trend along gravity direction in the outer domain of spray flow. In the attenuation zone of the spray

flow , the particle size of droplets increases continuously along gravity direction. With the increase of water supply pres-

sure ,the particle size of droplets increases first and then declines slightly. The particle size of droplets decreases with

the increase of air supply pressure,and the amplitude shows a decrease trend.

Key words : air-water spraying;nozzle flow ;droplet size;air supply pressure ; water supply pressure
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Fig. 1  Schematic of experimental system for air-water spraying
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Fig. 4 Schematic diagram of location of measure point

55 3 S N IVRUE TR SR AR SCik
(19,237, W5 55 3t Fa e X Hh B 76 W 1 T 3 30 ~
80 em X3, AR LB BEWT 1T 7 50 em #K i o
VERZ A PE RE 2 B R B . WTBE K R ) 4300
0.4,0.5 f10.6 MPa Af,6 Fi AR AL E ST (0.2,
0.3,0.4,0.5,0.6,0.7 MPa) 125 Wi B A2 HE 4T 2
BRI R OKWE 55 55 AR EE B2, 56 4 4
S AR R T S SE S PR RS S ECR SR B
AAE SR S350 0.4,0.5 F1 0.6 MPa I}, 8
R K R (0.3,0.4,0.5,0.6,0.7,0.8,0.9
1.0 MPa) B Z5 R RLAR A TN A2 | 5 8K 7 %
IR Z5 B AU (1) 52

2 KERNSW

2.1 BEHRESMLR

K5 WS 7 0.5 MPa B W5 i it S5 K &
TR, BIES Fr s s e LA 7EfE
SRS, B LK 7 A 3E I, W RE S AN B
N, TR K AR, 4T IR A R S A
SRMKIES TN TIRA R, (ISR 2
B, ISR /K 2 B LK iAW i, [RIR
Bl (LK HE 38T, 2 5008 AR AR 3R ) T, E
A FTRE 38, SRS R T R, AT 800
Jo H i o L Bt (K R T ARSI R R R o ik
STEBHE A TILA A5 W T i S K R T OC R
MR ALS T RE , Qi S iR, BB S (a) HEFES R
5K R A T LI AR [ e e, Bl



1216 #H % e 1’ 2017 4E45 42 %
A KRB0, s FE < i LR OB A 0d i, HLAf 200

IR, b T P22 AR R,
5(b) FPRIFEA IR 5 BRI B i 2 B, I #E
KRB 7 1 B o I A AR A R, HL i 4
RBEFH BT IR

200

. SEHACR
1601 — WA
120k y=1908.141 4exp(—x/0.105 5)+28.224 5

R*=0.996 3

0 I I | I | L L
02 03 04 05 06 07 08 09 10 1.1

p/MPa
(a) =
35
ol = S
P - || B A
s BB
Iz
£ 20
o L5t
S Lo y=-9.497 dexp(v/~1.369 3)+7.858 2
0.5 R=0.992 4
0 [ . . . i . ;
02 03 04 05 06 07 08 09 10 LI
p/MPa
(b) FEKE

5 HEAK TR Xl w3 £ 1) 5 i
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Fig. 6 Effect of air supply pressure on the nozzle flow rate
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Table 1 Experimental and calculation results of nozzle flow rate

—— pu/MPa ou/MPa #HE/(L - min™") FEA R #KE/(L - min™t) ek
v Sy /% Ees e BRE/ %

1 0.4 0.4 39.09 44 11. 16 1.09 1. 14 4.39

2 0.4 0.6 18.98 21 9.62 2.48 2.27 9.25

3 0.5 0.4 73.94 68 8.74 0.84 0.75 12. 00

4 0.5 0.7 31.25 32 2.34 2.31 2.21 4.52

5 0.6 0.7 58.78 59 0.37 1.62 1.48 9.46

6 0.6 0.8 55.16 52 6.08 1.84 1.94 5.15
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Fig. 10  Particle size distribution of droplet under different air supply pressure
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