UNIVERSITY OF LEEDS

This is a repository copy of An investigation in to batch cleaning using wash racks.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/138300/

Version: Supplemental Material

Article:

Rodgers, A, de Boer, G orcid.org/0000-0002-5647-1771, Murray, B
orcid.org/0000-0002-6493-1547 et al. (2 more authors) (2019) An investigation in to batch
cleaning using wash racks. Food and Bioproducts Processing, 113. pp. 118-128. ISSN
0960-3085

https://doi.org/10.1016/j.fbp.2018.11.003

© 2018 Institution of Chemical Engineers. Published by 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

This article is distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs
(CC BY-NC-ND) licence. This licence only allows you to download this work and share it with others as long
as you credit the authors, but you can’'t change the article in any way or use it commercially. More
information and the full terms of the licence here: https://creativecommons.org/licenses/

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/

An investigation in to batch cleaning using wash racks:
Supplementary data

Table S1 presents the flow rate data for each nozzle ID as shown in Fig. 3.1 in the manuscript. Despite
the flow through nozzle 1, the coupling, being excluded in Fig. 3.1 it has been included here to show
the effect of the pump curve on coupling discharge. Flow rate through nozzles has been presented both
as a percentage of total flow with and without the coupling included.

Nozzle ID Flow Rate (I min) % of Total Flow with % of Total Flow without
coupling discharge coupling discharge

1 1610 82 -

2 1.8 0.09 0.51
3 1.8 0.09 0.51
4 4.2 0.21 1.19
5 9 0.46 2.54
6 4.2 0.21 1.19
7 22.2 1.13 6.27
8 37.2 1.89 10.51
9 8.4 0.43 2.37
10 4.2 0.21 1.19
11 4.2 0.21 1.19
12 4.2 0.21 1.19
13 54 0.27 1.53
14 54 0.27 1.53
15 3.6 0.18 1.02
16 4.2 0.21 1.19
17 4.2 0.21 1.19
18 9 0.46 2.54
19 114 0.58 3.22
20 3 0.15 0.85
21 3 0.15 0.85
22 3.6 0.18 1.02
23 4.2 0.21 1.19
24 4.2 0.21 1.19
25 11.4 0.58 3.22
26 40.8 2.07 11.53
27 294 1.49 8.31




28 28.8 1.46 8.14
29 29.4 1.49 8.31
30 9.6 0.49 2.71
31 9 0.46 2.54
32 9 0.46 2.54
33 9 0.46 2.54
34 4.2 0.21 1.19
35 10.8 0.55 3.05

Table S1: Nozzle flow rate data and % total flow with/without coupling discharge

Fig. S1 shows the pump curve assumed for the flow through the coupling. Nozzle data downstream of
the coupling is independent of this once the in-situ pressure measurement downstream of the coupling
has been applied to the EPANET model.
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Fig. S1: Assumed pump curve



