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Whiteness control of sugar in a vertical batch centrifuge

Application description:

In sugar production, the whiteness of the sugar is a key quality criterion. A SPECTRO-3-1000-COF-d50.0-MSM-
ANA-V4A color sensor is used for the automated monitoring and control of the washing process in a vertical batch
centrifuge. The sensor is installed in the lid of the centrifuge, alongside the axis of rotation, and measures the
color of the sugar cake adhering to the basket wall without making contact.
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Typical installation scenario in the centrifuge lid: sensor extended (left), and in the measuring position (right)

During the washing process, color values are continuously recorded in the CIE L*a*b* color space by the
SPECTRO-3 sensor. The measured variables L* (luminance), a* (red-green axis) and b* (yellow-blue axis) are
available as analogue output signals for process control.

Once the basket has reached a specified rotational speed, quality monitoring begins. In particular, the b* value is
monitored, as this correlates directly with the yellowish color of the sugar cake. At the start of the washing process,
the current b* value is recorded as a reference value. During the subsequent rinse cycle, the control system
continuously monitors changes in this value. As soon as the b* value has fallen to a defined level — for example,
50 per cent of the initial value — this is interpreted as the desired level of cleanliness or whiteness having been
achieved, and the water supply is automatically stopped.

As a result, the washing process is no longer controlled by time or volume but is instead directly quality controlled.
The control system compensates for batch-to-batch variations in the color and amount of adhering syrup, thereby
ensuring a consistent target whiteness level with minimal water consumption.
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Economic benefits:
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Direct control based on the measured whiteness offers several economic advantages:

reached.

Reduced water consumption, as only the amount of water actually required is used.

Lower energy consumption due to the reduction in subsequent evaporation and treatment loads.
Prevention of excess rinsing, thereby minimizing sugar losses into the drains.

Consistent and reproducible product quality, regardless of fluctuations in raw materials.

Optimized cycle times, as the washing process is stopped immediately once the target whiteness level is

Increased plant throughput through shorter and more reproducible process cycles.
Reduction in scrap and rework through continuous quality monitoring during the process.

The measurement system pays for itself quickly through savings on water, energy and product losses.

The inline measurement of L*a*b* color values and the automatic shut-off of the water supply when a defined b*
value is reached, enable efficient, quality-oriented process control, which sustainably improves both cost-
effectiveness and product quality in sugar production.

Sensor Specifications:

SPECTRO-3-1000-COF-d50.0-MSM-ANA-V4A
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Color control (color, contrast and greyscale detection)
Integrated transmission and reception optics (confocal)
Object distance (working distance): typ. 200 mm ... 2000 mm)
L*a*b*, L*C*h*, L*u*v*, L*u’v* and xyY analysis (CIE standard)
Up to 3 colors can be saved

Super-bright white LED (switchable between AC and DC
operation)

Not sensitive to ambient light (when operating on AC)

Scan frequency: max. 90 kHz (in DC mode)

Switching frequency: typically 60 kHz

3 analogue outputs for transmitting color values to the PLC

2 digital outputs for programmed colors

TEACH via PC or external input

Various analysis algorithms can be enabled

“BEST HIT” mode (min. color deviation from reference colors)

Averaging function can be enabled (from 1 to over 32,000
values)

Configurable via Windows® software, Scope function

Integrated cables (PLC connection and USB converter).
As an alternative to the USB converter, RS232, Ethernet and
PROFINET adapters are also available.

Temperature-compensated (changes of ambient temperature)
3-colour / true color detector: “Sees colors just like humans do”
Stainless steel housing (V4A), protection class IP67

SI-News - Whiteness control of sugar in a vertical batch centrifuge v6.0 2/2



