UNIVERSITY OF LEEDS

This is a repository copy of The Spiral Jet Mill Cut Size Equation.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/100201/

Version: Supplemental Material

Article:
MacDonald, R, Rowe, D, Martin, EB et al. (1 more author) (2016) The Spiral Jet Mill Cut
Size Equation. Powder Technology, 299. pp. 26-40. ISSN 0032-5910

https://doi.org/10.1016/j.powtec.2016.05.016

(c) 2016, Elsevier B.V. This manuscript version is made available under the CC-BY-NC-ND
4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/

Reuse

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of
the full text version. This is indicated by the licence information on the White Rose Research Online record
for the item.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Figures - The Spiral Jet Mill Cut Size Equation
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Fig. (1) Spiral Jet Mill Grind Chamber (Plan View)
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Fig. (2) Spiral Jet Mill Grind Chamber (Side View)
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Fig. (3) Particle Forces Balance
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Fig. (4) Grind Chamber Geometry
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Fig. (5) Classifier to Grind Chamber Interface
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Fig. (6) Energy Rate Balance on a Unit Volume at the Grind Chamber Exit
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Fig. (7) Particle-Particle Collision Scenarios

Page 7 of 21



Volume (%)

=
o= N

Final Paper Figures — Rory MacDonald

O N W h 1OV N W

Particle Size Distribution

= 1.4 kg/hr solids, 148

kg/hr gas, 5930 kd/kg

= 4 8 kg/hr solids, 90

kg/hrgas, 1140 kJ/kg

= Input PSD

01 0.1 1 10 100 1000 3000
Particle Size (um)

Fig. (8)

Product A PSD Plots

Page 8 of 21



Final Paper Figures — Rory MacDonald

6.5 -
6 4
55 - . +
5 +
—_ »
Z
S 45 - E u
E [ ] #90kg/hr
g 4 W 120kg/h
g j & fé /hr
35 | & ¢ }K*: . A 148 kg/hr
* 3 » L %177 kg/hr
3{ » ®
208 kg/hr
2.5 - ® 240 kg/hr
2 T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00

Solids Feed Rate (kg/hr)

Fig. (9) Solids Feed rate against x90 with Lines of Constant Gas Mass Flow Rate
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Fig. (10) Esp against x90 with Lines of Constant Solids Feed Rate
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Fig. (11) 1/ Esp against x90 with Lines of Constant Gas Mass Flow Rate
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Fig. (12) 1/ Esp against x90 with Lines of Constant Solids Feed Rate
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Fig. (14) 1/ Gas Mass Flow Rate against Feed Rate Reduction Grinding Limit
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Fig. (15) Solids Feed Rate against Gas Mass Flow Rate Increase Grinding Limit
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Fig. (16) 1/ Esp against x90 — Reduction in Feed Rate Grinding Limit
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Fig. (17) Predicted x90 against Actual x90 for Product A using Eq. (34)
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Fig. (18) Average particle size against Es, for various motive gases (Zhao

and Schurr, 2002)
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Fig. (19) Predicted cut size against Es, for various motive gases
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Fig. (20) Esp, against Change in Specific Surface Area (Midoux et al., 1999)
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Fig. (21) Esp against Spherical Specific Surface Area of Cut Size
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