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Experimental research on the relationship between nozzle spray
pressure and atomization particle size

CHENG Wei-min ZHOU Gang ZUO Qian-ming NIE Wen WANG Gang

( Key Laboratory of Mining Disaster Prevention and Control Ministry of Education Shandong University of Science and Technology Qingdao 266510 China)

Abstract: Analyzed the index of atomization particle size of spraying nozzle and the test method of aerosol particle
size. Utilizing Winner313 Laser Particle Size designed the-experimental system and then tested the atomization parti—
cle size of five kinds conventional spraying nozzles in coal'mine under2 4 6 8 10 MPa. Got data of DSO D90 D 3
2 of various types of nozzles under different pressures—and based on these data it is found that we should realize
high-pressure spray for better capture of respirable~dust. Atomization particle size under 8 MPa between support and
coal cutter can realize the best performancerof dust falling. Through on-site applications the efficiency of the dust fall-
ing is achieved over 90% .
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Fig. 1 Experimental system of nozzle spraying
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Fig. 2 Diagram of sprayer testing collocation on position( 150 9)
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Fig. 3 Analysis of particle size distribution in fog field under pressure 8 MPa
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Fig. 5 Atomization particle size distribution in different pressures
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Fig.7 Atomization particle size distribution for five kinds of different nozzle in different pressures
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Table 1 The results of dust-falling experiment. within full-mechanized caving face mg/m’
| II i\
3518 1 862 255.3 151. 3 96.0 57.0 50. 4 33.1
1531 1048 177.3 73.6 69. 8 29.8 37.4 23.2
2 035 713 487.3 210.3 174.2 80.9 91.9 42.9
2 486 1 604 536.2 300. 4 190.7 111.2 97.0 57.9
747 521 136. 6 53.2 56.0 22.9 33.7 12.8
527 389 171.3 82.5 67.7 34.8 39.4 20.7
1 804 1 087 211.6 89.3 81.3 35.1 46. 1 23.8
428 270 97.1 55.2 36.7 22.6 25.1 13.2
558 317 113.2 60.0 45.1 26.2 27.8 19.0
607 358 86.7 35.4 33.2 15.9 25.4 8.9
(1) .
3518 mg/m’, . (3) I}
o (4)
(2) 4 I 8§ MPa .
3518 255.3 mg/ (5)
m’ 92.7% o
; I 5
3518 50. 4 mg/m’ 98. 5%

(1) Winner313
| 5.8%



1313

8 MPa

; 5

2.4.6.8.10 MPa

D50.D90.D 3 2 ;

150 cm o
(2)
; 1.5 mm
2 mmo,
(3)
3518 mg/m’. .
(4)
8 MPa o
D . . 2006.

Liu Yi. Research on dust distribution regularity of fully mechanized
mining face and high-pressure spray dust removal technology D .
Beijing: University of Science and Technology Beijing 2006.

D«

2009: 28 -32.

Zhou Gang. Reseach of theory about dust preventin by water-cloud
and relevant techniques for fully-mechanized caving coal face D .
Qingdao: Shandong University of Science and.Technology 2009: 28
-32.

2006 31( 1) :63 -66.
Fu Gui Zhang Jiangshi Pan Jienan et al. Study of longwall top-eoal
caving face dust pulation status J . Journal of China Coal Society

2006 31( 1) :63 —66.

2009 11(S):747 -752.
Li Dewen Guo Shengjun. The status and developing direction of the
chinese coal mine dust prevent and control J . Metal Mine 2009

11(S) : 747 -752.

2003(3) :21 -22.
Song Majun. New developments of the method within controling coal
mine dust in overseas J . China Occupational Safety and Health

Management System Certification 2003( 3) : 21 - 22.

2009 33(19):112 —113.

Shang Jianguo Yang Fengling Cheng Fangqin. The research progress
of the coal mine dust prevent and cotrol technology J . Sci. Tech.
Information Development & Economy 2009 33( 19) : 112 —113.
J.
2002 22(2) :237 -240.
Chen Bin Guo Liejin Zhang Ximin et al. Experimental research on
the characteristic of the spray atomization J . Journal of Engineering
Thermophysics 2002 22( 2) :237 —240.
I (

) 2005 25(1):82-87.
Cao Jianming. International progress of research within spray study

J . Journal of Changan University ( Natural Science Edition)
2005 25(1):82-87.

I 2005 30

(3) :297 -300.
Ma Suping Kou Ziming. Study on mechanism of reducing dust by
spray J . Journal of China Coal Society 2005 30( 3) :297 —300.

] 2008 33(10) :1 117 -1 121.

Shi Xunxian Jiang, Zhongan Zhou Shuyan et al. Experimental
study on dust distribution regularity of fully mechanized mining face
J . Journal of China Coal Society 2008 33(10) :1 117 -1 121.

I
2000 34(4):75-717.

Zeng Zhuoxiong Jiang Pei Xie Weiming. Experimental research on
the particle size of spray atomization J . Journal of Xi’ an Jiaotong
University 2000 34(4):75 -77.
Cheng Weimin Wang Gang Nie Wen et al. Study and application
of automatic spray system on blasting face in thin seam of Beisu
Coal Mine A . Progress in Safety Science and Technology: Vol VI

C . Beijing: Science Press/Science Press USA Inc. 2008:
1582 -1 585.

M . : 2005: 116 - 156.

Cao Jianming. Spray study M . Beijing: Mechanical Industry
Press 2005: 116 - 156.

2007:28 -32.

Liu Xiangsheng. Selecting and optimizing of the set of spraying dust
falling between supports in full-mechanized ( caving) mining face
D . Qingdao: Shandong University of Science and Technology

2007:28 -32.

2007 20(5) :117 —121.
Yue Xiaofeng Wang Jin Liang Liang et al. Analysis of atomization
forming of pocket of oil J . Journal of Chinese Road 2007 20
(5):117 -121.

J. 2002 38(9):17 -21.
Fan Minghao Zhou Hua Yang Huayong. Research on the atomiza—
tion characteristic of flame dousing spray with water mist under high
pressure J . Chinese Journal of Mechanical Engineering 2002 38
(9) 17 -21.





