CIESC Journal, XXXX, XX(XX): 1-10 AL T2 XXXXAE 2B XX B 26 XX | www.hgxb.com.cn

RIS i DOI: 10.11949/0438-1157.

AR X R SRS S ST 5

mELS, hEE, FHE, RFA?, BRE, EER'"
(" ZREE R AL T24B%, YT BEaT 211100; 2 B2k T2%6%, VI8 FE 5T 210046)

FE . ExMRg AR A SR R AR, BRI [ RS e RS, R IR AR L A
SRS PRI TN R DRI RE T SO B R IR TR AR . AR RS A L RO I R B O A
FETRetE, SRR MR PSR A RS, SCr B HPEGE T ARG A -5 12450, e AT
PR R S e LR 2 0 A AR B T, TR AE WA AN TR Y = SR B T I, SRR T AR P S AU L. 2 85%
F A ARG TE 2.00 mm LATF i 40% 09 R A R TITE A OK G, R A it 2 2 300 il 1Y) BG4
RHE, S BEA BB 2R SC e BB A SR AR 0845 7 T 2T B O3, o4 SR B
ZNMRIR G TR IRE T — R B AR J7 % .

KW AR, SCRERN; WP A AR, R

FESES: TQ027 XERFRERE: A

XEHRES: 0438-1157 (XXXX) XX-0001-10

Research on the gas—liquid dispersion characteristics of self-inducing Venturi
impeller
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Abstract: To address the limitations of traditional self-inducing impellers in bubble size regulation, a self-
inducing Venturi impeller is proposed. Experimental methods such as imaging method are employed to investigate
the gas—liquid dispersion and mass transfer characteristics of the Venturi impeller under different power
consumptions, including critical self-inducing speed, gas holdup, bubble size distribution and gas —liquid mass
transfer coefficient. The results show that, compared with the conventional disk—type self-inducing impeller, the
Venturi impeller utilizes its unique necking—expanding structure to generate negative pressure in the throat, which
serves as the driving force for self-inducing. Meanwhile, the high—intensity turbulent flow field formed in the throat
significantly enhances gas—liquid dispersion. Approximately 85% of the bubble diameters are below 2.00 mm,
among which 40% are effectively controlled within the hundred—micrometer range. The bubble size distribution
exhibits a distinct unimodal narrow distribution, indicating high bubble uniformity. The Venturi impeller shows
clear advantages in bubble size regulation, providing an effective technical solution for improving gas—liquid mass

transfer performance in stirred tanks.
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Fig. 1 Dimensions of the stirred tank and impeller

configurations
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Fig. 2 Critical gas—induction speeds under three operating

conditions
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