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Fig.1 Sketch of stirred biochemical reactor
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Table 1 Main dimensions of experimental apparatus

Tank data Tank 1 Tank 2 Tank 3
Liquid volume, V (m?) 0.05 1.0 25.0
Liquid height, H_(m) 0.5 1.42 4.0
Tank diameter, Dt (m) 0.3 0.8 24
Number of baffles, Ng 3 4 4
Number of impellers, N, 2 3 3
Baffle width, W (m) 0.03 0.06 0.24
Baffle depth, Hg (m) 0.425 13 4.03
Impeller diameter, D, (m) 0.125 0.28 0.75
Space between impellers, S, (m) 0.25 0.56 1.4
Bottom-impeller elevation, Sg (m) 0.025 0 —-0.165
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Fig.2 Related curve between mixing degree and time

3 CFD #kfE A% #l

3.1 HEAX[FE
3.1.1 JEARHERA

PR A 8 RS AT T, AR SN A
SIS B AT N 3 R AR AR, LS S R4 h
ik iR 18 T A R

Z(50) +a%k(p‘vk$) - 6%(11, %) +5,,

Kb, gRoREA . W KJ) WTBIEE. i
FERA R, SRR, Ty, eV SR
WREIN, TmpDgtpaloy, DARERIS TH AR,
L M AN RS, FLAR T B 3 it Yk —e X FE A
M, oyl Prandtl 4.
3.1.2 JRA I AU

W) N 2 T R TR A IR P R B 43 A i B
[F) A2 A TR E AR A e R 38 o A P R BB v SR T, —Fhg
WAL AT A RE-HATR AR, A — Rt Bid g tae, $
IBEAT IS VS, AR A I RV SR 5 —Fh o7
% BAEBSR T 0, HIRY IR
FRAERY, BERYTOEK; B0, 75 LIRS
Wy BEGE b I AU TR A (K R ER R AT R AR A
TR FEDRL S BN BRI N, eV SRR

TSR A I SR BRI AR BE AR A, IR SRR B IR B 95%
I, BIACHIE S T 58 4R, 3K B ) R A P bk S
ARITRABIE], 38 Atgs.
3.2 HEHE
3.2.1 JUATASEAY (1) sl S W A K1) 53

X T A 7S 3 i e e SRR B R R
g, PTG AR T AR O ) o 1
BRHDKE LA O RR AR T34 4 1.0 mPHLb 3 ok e
SHE AL P LK - 2 e s 43, B 3L — 4 kA7 J LA
K 3 B AR 7. HUBRAR B AR S N2 3 15 1
B2 (R AR 2 1) 20 T AT R F RS A s Ab B 3X
TGV IR AR Ay, W 3 B, — e
TIBMBERER T, 5o B N A LA 1
G, P PR 2 R R A AT, PR 2 TR (R AT
Byt A st ek s SR A0 ST PR RS K S B

WK 2R I AE IEAS A AR AR bR R IS5 A AL A, [
ISR FH 3 B RS RO, 75 S Wm0 ) A £ 0%
AME G, X AR FH RS IR RO L XA R] LAY
AL, R AT SSORT SR At PS5+ o3 . JERE Y. 1)
3 Fft 52 3 %%(0.05, 1.0, 25.0 m) LA 44 K1) 43 i 90 % st K2y
)y 158268, 215712 i1 246996, A% 1% 43 % sk fift £
ZIER) T ICRMERRUE. 1.0 mPi 3 FLAA R s 2% 1) K1l 4
DL 3 PR,

TR
TR

Bl 3 1.0 mPHi kA S A AT FRAAR R 4
Fig.3 Finite volume grid of 1.0 m®stirred tank
radial profile (a) and axial profile (b)
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Fig.4 Concentration distributions of trace at different times (0.05 m®, 230 r/min)
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Fig.5 Comparison between simulative and experimental mixing times



134 B TR %W %54
% 2 RERE RN S EREIRE LR
Table 2 Comparison of deviations between simulative and experimental mixing times
Tank 1 Tank 2 Tank 3
50 230 400 150 170 190 210 230 70 90 110 130 150
Simulation value (s5) 1375 279 180 819 722 646 572 511 1674 1511 1353 1183 105.0
Experiment value (s) 104.0 17.0 11.0 73.0 60.0 53.0 49.0 43.0 165.0 1400 129.0 106.0 102.0

Deviation (%) 32.2 64.1 63.6 12.2 20.3

21.9 16.7 18.8 1.5 7.9 4.9 11.6 2.9
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Numerical Simulation and Experimental Study on Mixing Characteristics of Stirred Bioreactor

HONG Hou-sheng,

ZHANG Qing-wen,

WAN Hong-gui, OUYANG Ping-kai

(College of Pharmacy and Life Science, Nanjing University of Technology, Nanjing, Jiangsu 210009, China)

Abstract: By commercial CFD package CFX-4.4, mixing characteristics of stirred bioreactor were simulated and the mixing time
variation under various operation conditions was investigated. The liquid mixing time was measured by means of detecting the
concentration variety of [H*] with a pH probe. The deviation between simulation and experiment becomes smaller as the bioreactor
volume is increased, and the error for 25 m® bioreactor is less than 11.6%.
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