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Flow characteristics and mass transfer performance of
stirred tank Taylor reactor

YE Li, XIE Xiaohui, WAN Tengfei, LU Wenjing
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Taylor vortexes were generated by installing a gas distributor at the bottom of a stirred tank
reactor. The eddy current flow characteristics and mass transfer mechanism in the reactor were analyzed
by numerical simulations and experiments. The results show that the evolution of Taylor vortex in
stirred tank reactor with rotating Reynolds number is similar to that in a conventional Taylor reactor.
Taylor vortexes generated in the stirred tank reactor create a partial horizontal push flow region in the
original full mixed flow pattern, which reduces backmixing. The horizontal push flow area expands with
the increase of rotating Reynolds number. Under the condition of critical rotating Reynolds number, the
gas phase homogeneity of the reactor is increased by 28% and the dissolved oxygen rate is increased by
about 5 times, which effectively improves the flow condition in the reactor and strengthens the mass
transfer efficiency between gas and liquid. The research results provide a theoretical basis for breaking
through the limitation of small reaction space of conventional Taylor flow reactor and expanding
production scale, and the refit of kettle reactor is universal and easy to operate.
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Fig.1 Structure diagram of experimental device
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Fig.2 Schematic diagram of conventional Taylor reactor
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Fig.3 Schematic diagram of stirred tank Taylor reactor
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Fig.4 Geometric model of stirred tank Taylor reactor
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Fig.5 Curve of grid independence verification
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Tab.1 Change value of tracer concentration with time and the
distribution density of residence time
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Fig.6 Comparison of distribution curves at residence time

3.2  HENRFXTFIHH RN

P 7 Sy H WL 2 8 O B I A R B N (35 )
RN T R B R AT AE

e AR 21000 B, U X I AR )
YESE iz ah, 1Eim TR AR AR I T — XS 55
e AR IR, 1R TR R e /N B i A AE
T B 19 AT JR o 33K S Hy T TOUR 1S P40 5 T X 3
OREPE IR, 7 He 1 S B 20T AR 8 T e B s
TN E d E AL, A 28 8010 ¥ e 7 P o BE Ak
B, Bl BERE TR RIS R, TR R /N L i
R X AL Ry 2R s I . 2 e TR T EGR E) 30000
I, U7 00 2% ) T I 3k B IR A, PRI B9 TR
WRCH I FURE % T AL Rego BELAE ERE T 1 AR 21
WER, NI IT AR, 1A 35 SR 28 8 R A
TRt fe 2 I i I

K 8 AR e i T B, R iE s X
F IV g B o) AT (€5 0 53 ) WAt 37 P 28 380 06 3 ) O



i
&
=
!
4

o A ZSERI IR R AR B R S 1L BUHLER TS 217

9@

At e e

BeH

Re=21000 Re=27000 Re=30000 Re=35000
B 7 E MR R R MR R E

Fig.7 Streamline diagram of annular gap on the right side of
conventional Taylor reactor
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Fig.9 Variances at different heights of the reactor at different

rotational Reynolds numbers
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