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- Design and manufacturing of two laboratory While the  industrial system
(aprlcot) Is investigated in the
set-ups; one for model system at IMS, one for |gboratory scale.
iIndustrial system at project partner OUTLOOK
- Characterisation of setups, systems, reaction to have a basis for a future
scale-up of the process in the JLR system to the industrial scale * Systematic experiments with industrial

material system on site of the project
partner with pressure- and chemical-
resistant twin of reactor setup

« First experiments: significant decrease of
residence time achievable

* Investigation of setup improvements

- Gather data and accompany scale-up of
the JLR system to industrial scale

SCALE-UP STRATEGY & EXPERIMENTAL PROCEDURE

Scaling of two-phase contact apparatuses is complicated due to the amount of
design parameters and their interactions. Scale-up strategies can focus on a
variety of parameters, like constant gas hold-ups, bubble sizes, etc.
In the presented project, the following aspects are considered in descending
order as scale down criteria:

- a constant volumetric gas input V, - 17"

 d constant specific energy dissipation rate ¢

- geometric similarity based on the scaling factor y

< Figure 4: Completely assembled
and equipped twin setup [1]

 d constant residence time 1, of the liquid within the reactor

The integral specific energy dissipation rate € has a significant influence on

o . . . Table 1: Investigated specific energy dissipation rates Table 2: Investigated gassing rates
mixing, the interface between the phases and thus mass transfer in a JLR and is spec. energy dissipation , L
f' J rate & | KW m-3 1.02 150 203 263 329 4.00 ratioV,- Vy [ min 34.0 17.0 6.5
defined as:
setup volume flow rates 1, [/ L min™! setup gassing rates ¥, / L min™’
' 7 . - w2 pilot scale 479 545 603 657 708 756 pilot scale 3.80 7.60 20.00
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The reactor systems are characterised and compared in regard to bubble sizes,
gas hold-ups, volumetric mass transfer coefficients and the stability of the List of Symbols G residencetime /s Vi liquidvolume [ m?
loop. During these investigations, the specific energy dissipation rate is varied i SpeC‘“"e”ergjd‘“‘p‘“tb”““e/ wms o Knetienergy flux /W / % gosfowrate] ’;“
. . . . U scaling factor [ - kia volumetric mass transfer coefficient [/ h™! 1 liquid flow rate [ m3s™!
(see Table 1), while three gassing rates (see Table 2), representing different e s rower/w TS ee e e

stoichiometries, are chosen. Bubble sizes are gathered by digital image
evaluation, gas hold-ups by measuring filling levels during operation. For the FUNDING
determination of the volumetric mass transfer coefficient, the dynamic method
is used. For the stability of the loop, break-down points are determined
optically. The reactors offer 2 and 130 L of liquid volume, respectively.

The presented investigations are part of the cooperative industrial research
project funded by £hArfeld Mikrotechnik GmbH.
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