2022 6 A iz A2 Jun. 2022
Fo EH 59 H Port & Waterway Engineering No. 6  Serial No. 596

~ IR B 2R R A R P R A 5
&

A=, AFI, BIELY, KEKR', HER
(1. LHERBRY SAEELEATRESR, LHE 2002405
2. PRAARALEBRIAML P SARAT, L& 201208)

WE. REETHERZEPHEARFHERLS, PEHYRAETHEZ, ALHFR VAL IR mEBRALELK LA 2
RREAMARIAFRLT, EEERATFREIALTRMARARL, SREAY, REARMERDIRF GG R LB FRE
FEATFE; MAERPRENGE mmIGiE, MAGRGEFERIR D ; MERZREGE B RAERBALEISTFHE,
Haf FiRBRAE, AE—ANARKRFHAEHD 40 Hz, AT ZAAAE) T REBMEAZKS; ENEH 100 mm FiE P, HRE
BRI 29.94% | FEHEAIEHA 0.9 m/s, MIEIAIRZIAFE A 100 Hz BiF, T PR 31 wm 0958 Tk R4k
BN 20% 0V ERTE A B K, G, PR T REFEMBRDA TR T FAER

KW, BARIRK; THEME, RIBMM; RIVAL; MARK; M@IIKS

hESES. TV 149; U616 XHERPRARAD: A XEHS: 1002-4972(2022)06- 0029- 06

Research on drag reduction effect ofvibration rheology

on mud pipeline transportation
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Abstract: The mud has high resistance in pipeline transportation, which results in high energy consumption
and thus severely restricts the efficiency of dredging production. This paper applies the vibration loading fluidization
technology of sediment rheology to the research on the drag reduction of mud pipeline transportation and investigates
the effect of vibration rheology on drag reduction in the pipeline system. The results show that the drag reduction
effect increases significantly and then tends to be stable with the increase in the vibration frequency and is enhanced
with the increase in the volume concentration but at a gradually decreased rate. The increase in the conveying flow
rate weakens the drag reduction effect until making it level off. For the mud sample tested in this paper, there is an
optimal vibration frequency, 40 Hz, at which the system has reached the best state of drag reduction benefits. In a
pipeline with an inner diameter of 100 mm, the resistance loss can be reduced by more than 20% for sediment at the
Fengxian Beach with a median particle size of 31 wm when the mud volume concentration is 29. 94%, the pipeline
transportation velocity 0. 9 m/s and the micro-amplitude mechanical vibration frequency 100 Hz. Finally, this paper
proposes the calculation model for the drag reduction of the mud pipeline transportation by vibration rheology.
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