2025 4 8 A Kiz A2 Aug. 2025
F8H XH 637 H Port & Waterway Engineering No. 8 Serial No. 637

SHRKELTARTRRA S5
20 S AL 5
i}]%jzlﬂﬁ, —7‘?&/}}}\%"1’2’3, 1% )%1,2, 7:11 ’g‘i‘?lﬁﬁ

(1. PRWMTEFREARNG, & M 5102305 2. PREDELRE TS ZAETEEZHT, & M 510230;
3. AIFHAMFLE IR AL ERE (3kiE), I &R R 519082)

|

HE, AHRAFTETS 2R TRABER R FIZENE T RAAA, BEMARL AT LAKY 2 HAH T
WA AR Z SR, SMEH E5HARITERBIEZLE, XA SMAKMEEN TR, ARELT KREEMALK
HEMERE, ALA, RAANDREFT XRETEYATHBRLAN T > AHES RS GRTNE, EREAW,
KEEHEA 200 mm, RREANDRE =4 m/s 95T, BEEME AR R T ILE M TR 50% ~58%; T it
M, RE. BN, TAANTARERG Im/s, BOARHYHRLTFHTESHNA0.26, 0.70#20.26, BRI H
My REERORSGMRZT, ¥REETEEH 200 mm 425 £ 500 mm, 28R4 ZETEIRY 40%,

KEBW: RAR,; AHRATE; TELAH;, REFLEMH,;, HARSE,;, YW HH,; HAEM

FESES . U616+ 1; TU4T2 XHERFRAERD: A XEHS . 1002-4972(2025)08-0057- 10

Numerical simulation of factors influencingmixing uniformity for

dredged mud solidified by pneumatic flow mixing method
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Abstract: Pneumatic flow mixing method can be widely applied to the ex-situ solidification and resource
utilization of large-scale dredged mud. However, there has been a lack of quantitative research on the impact of key
process and structural parameters on mixing uniformity, leading to a reliance on engineering experience for structural
design and construction. Utilizing multiphase flow numerical simulation methods, this study investigates the spatial
distribution characteristics of curing agent and the variation laws of mixing uniformity under the influence of mud,
curing agent, and air inlet velocity, as well as the expanded pipe diameter for both conventional and improved
structures. The results indicate that under conditions that the expended pipe diameter is 200 mm and the mud inlet
velocity is equal to or larger than 4 m/s, the uniformity coefficient at the outlet of the improved structure can be
reduced by 50%—58% compared to the conventional structure. For the improved structure, every 1 m/s increase in
the inlet velocity of mud, curing agent, and air results in an average reduction in the uniformity coefficient at the
outlet of 0.26, 0.70, and 0. 26, respectively. Additionally, mixing uniformity improves with the increase of the
extended pipe diameter and when the diameter is increased from 200 mm to 500 mm, the uniformity coefficient at
the outlet can be reduced by approximately 40%.
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pneumatic flow mixing method
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Tab.2 Numerical simulation conditions
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pipe diameter conditions
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