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microorganisms, and the influence of different impeller combination on the fermentation process is very important. Welan

gum is a microbial exopolysaccharide produced by Alcaligenes sp. under high aerobic and high viscos conditions.

Computational fluid dynamics (CFD) numerical simulation was used for analyzing the distribution of velocity, shear rate

and gas holdup in the welan fermentation reactor under six different impeller combinations. The best three combinations of

impellers were applied to the fermentation of welan. By analyzing the fermentation performance, the MB-4-6 combination

had better effect on dissolved oxygen and velocity. The content of welan was increased by 13%. Furthermore, the viscosity

of production were also increased.

Keywords: computational fluid dynamics, Non-Newtonian fluids, welan gum, impeller combinations
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PRI i Alcaligenes sp. NX-3, 78523628
7S
1.1.2 BEHE

MR IREE (g/L): AAHE 20, BEREE 1,
4PE 3, K,HPO, 2, MgS0,40.1, CaCO; 3, pH
7.0, 121 ‘CK# 15 min,

REEREFEE (g/L): WEWE 42.19, HEAWR
4.24, K,HPO,4 3, MgSO, 0.35, CaCO; 3, pH 7.3,
121°C K& 30 min,

1.1.3 HERRIUMTRA

PR S B ILE 1.
1.1.4 BipEREE

AN BEFERR A A K4S 4 5 A RT-6-2,
HAM+E SN . B: ART-6, #p/SHf+
BEAMBRE . C: SAT-6, #iNm+25 dh X}
FRAM$EPE . D: MA-4-6, PUSEPrH-+41 NI
PiFEH . E: MR-4-6, DUTEHrIF+ /S M4 4
#.o F: MB-4-6, PG4t it-+25 iy 45 %5 R S -4
PRI FEILIE 1,

1.2 ik
1.2.1 ¥EFH Tk
P RS LE RN & 2 S TF
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Tablel Geometrical parametersof impellers

FREFEH P, MR 100 mL/500 mL, 30 C .,
200 r/min 2K FE 16 ho

PR R WERES% . o LR 8 2 05 1 T I 4
10%F LR AR 100 mL A BER R0
500 mL =R FE, 30°C . 200 r/ min $EIHT
# 72 h,

7.5 L KEERER: SR (BioFlo110, 26 NBS
], HAE T=180 mm, fiff & H=320 mm): i&JE
30 °C, @ 4.5 L/min, W 4510, RS
8 %, ¥:3# 600 r/min, pH 6.5-7.0,

1.2.2 MRS

Xof & e i S 3D B, SR ICEM A4 %f
1o T SRR IS 43 DA, R AR A 25 R Ak A DY
T OO A%, X E N I REAA . BHEAR L SUAR A
ARSI T RN o X AR AR A T T
HE, A TR R A By et
X3 30 77, KEEGE 180 T7 .

1.2.3 S¥KE

% F Euleri~Eulerian Z5AH i i RUAE ) | A4
A TERAE L) 2.4 Pass B 1% 2 KRR, &
FHFRUE k-e — 5 B A A, M =S, S
oM 1.1 vvm, JRJINHE R, R 30 C, HkE
Hh5S Lo #FEEHE N 600 r/min. FEIAE K
320 mm, WEKNAE K 180 mm, T )25 Hl4% MH
WRJRHER 10 mm, J0 MR 95 mm,

Impeller type Blade width (mm)

Blade-take width ratio Blade-disk angle (°) Leaf

Rushton turbine (RT-6) 60
Asymmetic blade impeller (BT-6) 60
Slope blade rushton turbine (AT-6) 60
Four-Blade propeller (BP-4) 60

0.3 90 6
0.3 90 6
0.3 30 6
0.3 45 4
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Fig. 1  Abridged general view of six impeller
combination.
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Fig. 2 The contour plot of water shear strain rate of different paddles.
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Fig. 3 The contour plot of gas phase volume fraction of different paddles.
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Fig. 4 The vector plot of liquid phase velocity of different paddles.
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Fig. 5 Time profiles of welan gum cell growth (A), viscosity(B), glucose concentration (C), and welan gum
concentration (D) in the cultivation of Alcaligenes sp. NX-3-1 at different combined stirring paddles.
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