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The intention was to build a "dynamic coolship” to improve the wort quality with an atmospheric humidification method.
The goal of humidification is to expel undesirable and volatile aroma components, e.g. DMS (dimethyl sulfide).

Introduction: Recent process technology, e.g. falling-film
evaporator, steam stripping columns or vacuum evaporator
demand additional energy influencing the wort composition by
means of significant changes of the wort temperature profile.

Methods and results: The post evaporation unit, dynamic
coolship, Is described from the idea to the installation. Several
factorsweretested,seeTable 1. Furtherwortqualityparameters
are shown concerning their behavior during the wort treatment
process. For good results external air must be added.

Conclusion: The dynamic coolship Diamond® allows...
- ... flexible treatment of the wort

- ... to react on different raw material conditions

- ... a continuous working without additional energy input
- ... a foam free working

The highest evaporation efficiency and DMS-reduction
occurs directly at the nozzle outlet.

Fig. 1. Diamond® consists of two welded cone components (left) and
a nozzle for the wort influx (middle). Test construction in the brewery

,Brauhaus Faust OHG" in Miltenberg / Germany (right)
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Fig. 2: Comparing the reduction rate of DMS between the different
nozzles sizes (gap height of 6 mm and 2 mm)
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Size of nozzle (2 mm) + external air
(5 m3/h) (regarding 11 m°/h wortflow)

Table 1: Selected factors of the series of experiments
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Table 2: Influence of the post evaporation step on the reduction of different
wortaroma components (external air flow rate ca. 3 Nm?*/h and 2 mm nozzles)
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Fig. 3: Results of the CFD (computational fluid dynamics) simulation for the
free convection by means of the heating of the lower conic part at 95 °C.
L eft: EXisting construction Right: Improved outlet vent with an extended
condensation drain and without a CIP (Clean-In-Place) spray nozzle.

The functionality is based on humidification (<100 °C) and on
Henry's law.
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Fig. 4. Comparing the volatility of the tow main components DMS and
Linalool over the distribution factor K from Henry's law. E.g. at 95 °C
DMS is more volatile than Linalool and, therefore, it is found in a higher
condensation within the gaseous phase.
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