5548 B 1
20041 H

[ B K “F 2 4 CH A BE S R0
JOURNAL OF TONGJIUNIVERSITY (NATURAL SCIENCE)

Vol. 48 No. 1
Jan. 2020

NEHS: 0253-374X(2020)01-0095-06

DOI: 10. 11908/j. issn. 0253-374x. 19079

i THEMAH A SRR SHESmAE

Y, R

LR M,

® R’

(1. [ MU S AEIR TAR2=be , i 200092;2. FIHFRE TR BB S e 2# ke , il 200093 ;
3. AR 5 =TT K AT FRA T, i 200232)

WE: I AR RS, 256 IS 3] e R 55 ki
=, TR I R UK % . I Rosin-Rammler PREL
PAEARAR A . R —Fh IR BRI SE 0 k15 5] TR
IR 554 22 B0M Rosin-Rammler pRETAYCHES S, B TH
HEAILT R 25 AR T 55 J00RE 0 R SRR, SEIRIR R I
M 35 JURE 1R R A 14.58~620.95 mgeh !, I % R L&
FMRIEINES A R B ] B0 B s fin , b <
s RS T BB B MR AHIE RECR S 0.998,
AR SRR RR TN (4 L0 T2k R v AR AR T 55 ORI HIUR
P w M (3.69412.7) mgeh '

KEEIR): &m0 T S s B AR AT ALY
hESES. TUS34. 5 XHEFRERE: A

Model Study of Machining Aerosol
Emission Rate and Particle Size
Distribution

WANG Fei'*, LI Zhenhai', WANG Peng’, HUANG Chen’
(1. School of Mechanical Engineering, Tongji University,
Shanghai 200092, China; 2.
Architecture, of Shanghai for
Technology, Shanghai 200093, China; 3. Shanghai Poly Real
Estate Development Co., Ltd., Shanghai 200232, China)

School of Environment and

University Science and

Abstract: This paper introduces an aerosol atomization
factor to calculate the mass emission rate of oil particles
using the maximum fluid flow rate for atomization
obtained from a theoretical model. The particle size
distribution is obtained by the Rosin-Rammler function.
An environmental chamber is used to obtain the mass
median diameter and the distribution coefficient of the
Rosin-Rammler function, as well as the aerosol
atomization factor. The particle emission rate is then

modelled for each particle size. The experimental data
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show that the mass emission rate of oil particles ranges
from 14.58 to 620.95 mg-h’. Both the particle emission
rate and the aerosol atomization factor increase with tool
rotational velocity. Moreover, the aerosol atomization
factor is a linear function of the tool rotational velocity,
with a determination coefficient R* of 0.998. The model
established in this paper represents the oil particle
emission rate accurately for each particle size, with an

average error of 3.69+12.7 mg-h™.

Key words: metal work fluids (MWFs); aerosol; size

distribution; prediction model.
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Fig.1 Atomization process of metal working fluids
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Fig.2 Schematic diagram of experimental apparatus
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Tab.1 Specification of instruments
i ks R SIHER K/ %

0.1~1X10°pugem * 0.1 pgem* +2
/223958 AR EAY

1 S A 0. 265~22. 5 pm

. 0~1.4X104~m~? 354+ m +5
2 FHRER TR

0.3~10.0 pm

4 K% 18~10 700 m*h ! 1m*h! +3
5 s 95.0%~99.9%/(0.5 pm)
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Fig. 3 Particle emission rate and maximum flow

rate at a variety of rotation speeds
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Tab.2 Particle emission rate in each size

Pt k4 / (mg-h)

RiAt/pm 1000 remin ! 2000 remin ! 3000 remin ! 4000 remin ! 5000 remin !
2.62mes ! 5.23mes ! 7.85mes ! 10. 47 mes ™! 13. 08 mes ™!
0. 265 0.02140. 021 0.067 £0.025 0.102 £0. 026 0.219 =£0. 046 0.162 £0. 052
0.35 0.0214-0. 023 0.070 £0. 029 0.124 £0.030 0.252 £0.052 0.192 £0. 054
0.45 0.019=£0. 041 0.061 £0.045 0.057 £0. 032 0.026 £0. 058 0. 080 £0. 040
0.575 0.02140. 030 0.046 £0. 034 0.068 £0. 043 0.143 £0.063 0.161 £0. 061
0.725 0.02140. 030 0.048 0. 042 0. 108 £0. 062 0.214 £0. 098 0.315 £0.120
0.9 0.015+0. 037 0.041 £0. 057 0.128 £0. 107 0.261 +=0.134 0. 369 £0. 159
1.3 0.1044-0. 156 0.310 £0. 273 0.957 £0. 527 1.811 £0. 678 2.782 £0.805
1.8 0.3024-0.419 0.780 £0.833 1.882 4-1.487 3.809 £2.383 5.678 £3.142
2.5 0.692=+0. 816 2.041 +£1.785 5.520 +3.416 9.714 +=4.770 15. 424 £6. 203
3.9 0.85341.011 4.533 £2.635 12.800 £3. 418 24. 717 £5.277 40. 804 £6.774
4.5 2.1454-2. 363 9.910 £5.116 24.982 £7.041 49. 358 £11. 316 81.393 +£14.424
6.25 4.93145.613 23.275 £11.195 57.539 £18. 341 115. 272 4-26. 889 202.757 £43. 151
8.75 3.28947.406 15. 830 4-14. 807 39.587 £26. 109 85.064 £41.952 152. 683 4-65. 674
12.5 2.5024-10. 094 12.107 £22. 390 25.979 £33.543 64. 635 +59. 498 118. 156 489. 548
PM1.0 0.037£0. 076 0. 333 £0.098 0. 586 £0. 140 1.115 £0. 199 1.279 40. 226
PM2.5 1.135+0.934 3.464 +1.992 8.944 +3.765 16. 449 +5. 378 25.162 £7.003
PM5. 0 4.1334+2.734 17.907 46. 089 46.726 £8. 685 90. 523 +13. 595 147. 359 £17. 406
PM10 12.353+£9. 687 57.012 £19. 536 143. 852 +33. 068 290. 859 £51. 651 502. 800 £80. 486
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