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Study on numerical simulation of whirling sedimentation process based on

CFD technology in whirlpool separator
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Abstract: The whirlpool separator, which is a typical solid-liquid sep-
aration equipment, is one of the requested equipment in beer
brewing. This study conducted by Computational Fluid Dynamics
(CFD) technology examined the feed tube angles of 0~ 25° on the
separation effect of whirlpool settling vat in order to find swing set-
tlement regularity in the process. Results showed that, under the
same feeding condition, the sedimentation effect could be improved
by increasing incident angle within a certain degree. Nevertheless, in-
creasing the incident angle to further degree would reduce the settle-
ment effect. The result provides reference for structure design and
optimization of whirlpool separator.
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Figure 1 Schematic diagram of the incident angle

in a whirlpool
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Figure 2 The whirlpool geometry and geometrical model

with the finite elements grid
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Figure 3 The contours of wort velocity of different incident
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Figure 4 s velocity vector diagram of cross

section when the wort standing 0 min with dif-

ferent incident angles
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Figure 5 The wort’s velocity vector diagram of longitudinal

section when the wort standing 0 min with

different incident angles
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Figure 6 Velocity of different incident angles in different

height from the bottom of the tank

2.2 BHEMKSH
TR 17 [ T v Sk f) B v R B T [l R U A A
B — A~ 45 b, 70 B B0 P 3 B K T 42 9 800 mm, R
5 020 mm B [BAL M A Sy %5 28 X 48, 45 AN R HE ol A 0ok T
TE I DXCIROIT o SOk T B0 B T A . A5AR LA T,
H P 7 R 7E i A v AN [ E oA A i X0k T
JI ok 9 LR LE S0 Bl R oA 0 3 R R T A % DX
S S 2 A S — R R R TR e SUIE I IR
AN AR TR ) R R AR AR VTR R th TR
93



1% 5 HLH

2016 % 6 4

3000 o g
! 50
° 2.00 to®
2L T x—15e
ﬁé E —X—20°
< o
(=¥ 1.00 | —0—125
>’</ KX
X:
[
0.00 GoonmmneR R 2R s Ranai

-2 6 14 22 30 38 46 54 62 70

4 ) )

Standing time/min

B7 0~800 mmR#EEFRENEFT L
Figure 7 The percentage of the particles mass in the

area of 0~800 mm
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