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Abstract; In order to study the spray characteristics and dust removal properties of internal-mixing air atomizing noz-
zle ,based on the experimental platform designed by authors for spray and dust removal, the dust removal efficiencies
and spray performance parameters of the internal-mixing air atomizing nozzle and the X-type swirl pressure nozzle were

measured. The spray performance parameters measured in the experiment include flow rate, droplet size ,droplet volume
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concentration ,spray angle and droplet velocity. The study results indicate that the water flow rate of air atomizing noz-
zle appears exponential growth with the increase of water supply pressure,and the air flow rate decreases in the way of
exponential. The air-liquid mass flow ration (ALR) decreases with the increase of water supply pressure. For the pres-
sure nozzle ,the water flow rate increases with the increase of the water supply pressure,and the water flow rate is pro-
portional to the square root of water pressure. With the increase of water supply pressure,the spray range ,droplet vol-
ume concentration and droplet velocity of two kinds of nozzle all increase. The atomization angle of swirl pressure noz-
zle is significantly larger than that of air atomizing nozzle ,which has wider coverage. As the water supply pressure in-
creases , the atomization angle of atomizing nozzle increases first and then decreases,and it decreases continuously at a
modest pace for the X-type swirl pressure nozzle. With the help of compressed air,the atomizing nozzle can acquire the
ideal droplet size under low water pressure,and the droplet size increases with the increase of the water supply pres-
sure. For the pressure nozzle ,the droplet size shows a change rule of decreasing with the further increase of the water
supply pressure,only when the water pressure is high can reach the appropriate droplet size. Under the same water
pressure , the droplet size and water flow rate of air atomizing nozzle are both less than those of pressure nozzle ,but the
droplet volume concentration , droplet velocity and dust removal efficiency are all higher than those of pressure nozzle.
Compared with the pressure spray,the air-water spray has a significant advantage. For the same dust removal efficien-
cy,the water consumption of air-water spray is merely half of those of pressure spray.

Key words : air atomizing ; pressure nozzle ;atomization characteristics ; dust removal efficiency
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Table 1 Macroscopic atomization characteristics parameters

of nozzles with different water supply pressure

RIS 24 75 pi./MPa /() s/m C,/107°

0.3 32.32 2.9 58.2

0.4 39. 02 3.7 191. 1

A — 0.5 42.22 4.2 276. 4
0.6 49.10 4.9 327.5

0.7 40. 62 5.6 374.2

0.8 38.75 5.7 476.3

0.5 57.03 1.9 197.2

0.8 56. 47 2.4 224.7

1.0 56.43 2.9 266. 0

N T — 2.0 55. 81 3.7 375.2
4.0 55. 40 4.3 755.7

6.0 55.06 5.0 996. 5

8.0 54.90 5.9 1174.5

10.0 54.16 6.9 1354.8
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Table 2 Droplet size parameters of two Kkinds of nozzle under different water supply pressure
Mgt 2 A1 JKE/MPa Dyy/pm Dso/um Dgy/ pm Dr3 57/ pm Dry 37/ pm
0.3 14. 84 33.22 68. 94 22.50 38.21
0.4 34.91 68. 90 129.90 53.92 76.51
PR U 0.5 42.29 104. 20 332.40 76. 61 154. 80
0.6 50. 27 137.10 478.70 90. 67 205.20
0.7 55. 81 167. 60 569. 10 103.70 245.70
0.8 62.50 197. 50 606. 10 129. 80 272.20
0.5 110. 52 210. 50 424. 60 179. 80 244. 80
0.8 87.56 189. 20 389. 50 149. 40 215.70
1.0 79.92 179.50 364. 20 138. 10 201. 40
XU 2.0 61.15 169. 80 337.50 117.90 194. 60
4.0 53.42 145. 40 327.30 101. 70 169. 80
6.0 51.23 116. 10 317.00 88.91 158.70
8.0 49.70 89. 63 308.70 80.78 147. 80
10.0 47.71 81.75 317.10 74.92 136. 40
100 15.0 100 ‘ 15.0 100 15.0
W PR - [ W B
S — R £ 08 — R 1ERH E — HIHAR B
£ 50 I5E £ 50 155 =50t 75 1
= B o= B =
3k € B & B ®
0 0 0 0 0 0
1 10 100 1 000 1 10 100 1 000 1 10 100 1 000
A2 /um 4R/ um AR/ um
(a)p=0.3 MPa (b)p=0.4 MPa (c¢)p=0.5 MPa
100 15.0 100 15.0 100 15.0
© — R AR NS — BRI S — R S
= 7 = g = .
< sol 175 :f% % 50 7.5 f:i % 50 75 g
= B kB =k IHS
B £ T B &
0 0 0 0 0
1 10 100 1000 1 10 100 1000 1 10 100 1000
LR/ um FLAE/um PLAZ/um
(d)p=0.6 MPa (e)pi=0.7 MPa (f)pi=0.8 MPa
K7 2 AN R K )T B 55 AR 3 A1
Fig. 7 Droplet particle size distribution of air atomizing nozzle under different water supply pressure
160 2.0 MPa, %5 i & KRB EAZ D5, 1 179.81 um
140 F W E 117.99 pm, fF K & E X 8 (p >
E 10} 4.0 MPa) , JT W W 55 T R A4 Bl 1 7K 1 0 28 A 35 R
e S
S 100} 2%, it K S i 8 MPa 27+ % 10 MPa, Dy,
= ol Doy, AL BN T 7. 88 pm H1 5. 86 pwm, BF ik
o 3 BYAN WIS R, T 5 5 R 85 R B80S O, (A K
RN OE R & BN Y INIS - N/ B BN SR
40 ' . ' : ' S NEUTRNNEN B} o
2 A 8 10 TG ) B fie R AIE B 0 1 A 33 o 0 o7 ) 3 K 24 it
LK IR /1/MPa

P8 Wi 5 kLA 5 K FE 5 &R

Fig. 8 Relationship between droplet particle size and water

supply pressure of pressure nozzle

Z IR, NI B S Rl i i 25 AR AR N

XiF L 2 Al G 25 ORI AR S0 25 SR AT LUK B, Yo
TR0 YLK R KT 1.0 MPa B, W iy
AR ZZIARAR IR, Dy ) ¥IR T 130 pm, 1115 A7 [ 41



%

1576 #H

www.chinacaj.net

F #® 2019 4E55 44 %

IKETT N B 28 355 AT WG T 3R AS 1Y) 55 T R AR 95y 3
R aE i TR K R PR T 2 6.0 MPa L)
EAREPAFECON P 2 RAR (D 5 51 <90 pm) | 145
SRS i T R = SR B ) XK ) %
KB,
2.2.3 ZFiHHE

B9 SR AR K R 7 T B 23 355 Ah M I 55 i 3
FEG< IR I 3 FL A WM T 9 50 ~ 80 em E U IX

y/mm
© W B W = O

—_ =
- O

—_
[}

y/mm

50

—-100

yyyyy
vvvvv

650 700 750
x/mm
(¢)p=0.5 MPa

600

100'%’_‘,7,“"’

1

550

650 700 750
X/mm
(e)p=0.7 MPa

600

T/ (m

. S‘l)

. S‘l)

JERE/(m

M/ (m e s

B, HEL O TTHT MEE TS Vi T o T W A 2k T )
PR IAWE AR ek, E 9 il n] LRI,
MU Ty 1A I, 2530 0 Bt o At K R g B B i
AN B, (F RS I R T /N 2 K TR ) gk )
0.6 MPa PLJ5 , k2l 48 i K e 7, 55 ik 3 5 344 in A
Wi, 28RS AR S — Fh LU 37K RIS 45 25 S Sl 3L
S5 5 3X, Bl LK R 7 A 3N, it K O
A F S RE AW K, 5 B05 T 3 5 18 A 5 (L DA o

100 [ - st

. S‘l)

y/mm

JEE/(m

D) [P Bdbemats Gk bt Bulls s 1

-100

650 700 750

12

. S‘l)

16
20

y/mm
HE/(m

24

28

-100 32

36

650 700 750
x/mm
(d)p.=0.6 MPa

550 600

100

y/mm

HE/(m - s™)

-100

650 700 750
x/mm
(f)p,=0.8 MPa

550 600

B9 AR T3 2 25 P 237 ik B O

Fig. 9 Droplets velocity vector of air air atomizing nozzle under different water supply pressure
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Table 3 Dust concentration and dust removal efficiency in measurement section under different kinds of spray
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Fig. 12 Water flow rate with different kinds of spray
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