
The importance of optimized centrifugal
operation on product quality and on factory

operation costs



Part 1 

Higher efficiency of the centrifugal station due 
to optimized spray water control based on 

the results of inline color measurement



What is centrifugal efficiency ?



An important measure to value the economic
operation of centrifugals is the crystal conservation

mcrystal after washing

mcrystal massecuite



Which factors do have an influence
on the centrifugal efficiency ? 

Centrifugation
Sugar 

quality
Massecuite

Spray water Layer thickness



The task of washing the sugar on the screen

is to use the lowest possible amount of water

to reach the required sugar quality



How much water is needed to complete this task?



Centrifugation
Sugar 

qualityMassecuite

Spray water Layer thickness

The necessary amount of spray water is influenced by
the massecuite quality and the layer thickness.

It is not a fix number and it can not be calculated !



The only reliable way, to find the
optimum amount of spray water, 
is to monitor the sugar quality
online !!



Finding the optimum spray water amount
for centrifugals in the sugar factory

Werbkovice







Sugar requirements



colour Ash

13.8 0.0058
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Relation between ash and colour
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Centrifugal 4

Spray water time 15 seconds

Spray water amount : approx. 30 l

Colour points: 1.9

Ash points: 3.6

Total points: 5.5



Centrifugal 4

Spray water time 14 seconds

Spray water amount : approx. 28 l

Colour points: 2.0

Ash points:  3.8

Total points: 5.8



Centrifugal 4

Spray water time 13 seconds

Spray water amount : approx. 26 l

Colour points: 2.1

Ash points: 4.3

Total points: 6.4



Centrifugal 4

Spray water time 12 seconds

Spray water amount : approx. 24 l

Colour points: 2.2

Ash points: 4.9

Total points: 7.1



Centrifugal 4

Spray water time 11 seconds

Spray water amount : approx. 22 l

Colour points: 2.3

Ash points: 5.3

Total points: 7.6



Centrifugal number 4

4 seconds spray water reduction and still producing EU 1 quality

Approx. 8 l less water per cycle

Approx. 25 kg extra sugar per cycle

Approx. 425 kg extra sugar per hour (17 cycles per hour)

Approx. 10,2 t extra sugar per day



Influence of the crystallisation on the sugar quality



Which factors of massequite quality
have an impact on the centrifugal work ?

Crystal size

Crystal size distribution

Crystal content



Particle numbers and surface areas of crystal aggregates
as functions of the mean diameter d'                                                
and the uniformity coefficient n

d' n d05-d95

Particle 
number

Surface 
area

mm mm per 1kg m2/kg

1.5 3.5 2.05-0.64 1.87 * 106 3.56
2.5 2.37-0.46 7.92 * 106 4.18

1 3.5 1.37-0.43 6.30 * 106 5.33
2.5 1.55-0.31 3.18 * 107 6.27

0.75 3.5 1.03-0.32 1.49 * 107 7.12
2.5 1.16-0.23 7.25 * 107 8.35

0.5 3 0.72-0.19 1.04 * 108 11.35
0.4 3 0.58-0.15 1.93 *108 14.21
0.3 3 0.43-0.11 4.28 * 108 19.01
0.2 3 0.29-0.07 1.63 * 109 28.36

P. van der Poel et. alt., ( 1998) 
Sugar Technology



Different pans deliver different sugar quality





Problem identification





If massecuite is getting into the conveyor system
it can be avoided that the massecuite reaches the silo





Precision



Colour Q and laboratory results in Nampa over a period of 6 days





Pay back



Water Steam 

Sugar to

molasse

s (1)

-1 724 

ton
-1897 ton -190 ton

Total 

savings 
105339 Euro

Water, steam, sugar to molasses and cost savings obtained by
reducing the spray water time by 6 seconds.

Sugar factory Viro, Croatia campaign 2013 (120 days)

(1) Soley due to the sugar dissolved by spraying sent to molasses

Pusic D., (2015). High fillings of centrifugals with on-line colour measurement
( International Sugar Journal Nr. 1394, 2015, p 138 – 142) 



SMBSC, Renville, USA

Savings of 1100 US$ per day by reducing 

unnecessary water spraying (2002 energy prices)

Aarberg, Switzerland

Centrifugals throughput increased by more than 4%

Further reported pay back data



Future

Neltec SMS



Shift reports in table form



Period reports in table form



Period reports in graph



Reports on water consumption



Sugar colour in relation to water consumption



Special thanks to the sugar
factories Werbkovice (Poland) 
and Viro (Croatia) 
for the data on which this
presentation is based
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