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Experimental Study of Solid-water Slurry Flow in Vertical Pipe

Jonagsu CHol, CHAN-KYU YANG, AND Sup HONG
KRISO, KORDI, P.O.Box 23, Yusong-gu, Taejon 305-600, Korea
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ABSTRACT: In order to develop a nodule conveying system through a flexible pipe out of the deep-seabed manganese nodule miner,
an experimental study of the solid-water slurry flow in vertical pipe is performed as the first stage of total experiments. Hydraulic
characteristics of the pipe slurry flow such as slip velocity, transport concentration and pressure gradient are investigated for the size o
particle, load ratio, and flow rate of water. The higher the load ratio is, the larger the transport concentration and pressure gradient
become. The bigger the size of particles is, the larger the pressure gradient becomes. The effectiveness of the flow rate to hydraulic
performance is also investigated. This results are to be used for designing crusher and pump, and operating the conveying device.
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Fig. 1 Conceptual view of collecting operation of deep-sea
manganese nodules : vehicle, pick-up device, conveying
system consisted of crusher, duct, pump, and flexible
hose.
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Fig. 2 System diagram of experiment facility including tanks and
piping, arrangement of sensors and motors, all subsystems.

Fig. 3 Photo of experimental facility shows the recovery tank,
feeder, pump, vertical pipe, pressure gauges and etc.
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Fig. 4 Relationship between water velocity and slip ~velocity for
load ratio, 6.6%
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Fig. 5 Relationship between Reynolds number and transport
concentration
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Fig. 6 Relationship between Reynolds number and pressure
gradient.

5. &

AslA wgzies FBre FEAIAYe dAE A% AF
Z R AR 2ARA FHI diF Yate) 2], B3,
Foll i olFT=st A Tule] WE ASs ey 2
< 4825 23U
() olFexe PR Z71% Fapldl vlEEled S
Re7} ol= iolat7t A A J7kstd, #agoz ojofzl
ok
Q) fFe Rzt E545
Z 9% A ?%r‘:—q-

olate] FAA o]

Agz 89 A 0131 %3 534 AAw 2
-9 2] FEHEe 128 rt € AY I‘:}.

7RG date Arleles

£ S22 A % $l AL
215 Boll 4 9|

~-162—



= 7|

£ ATE AYRARY IATABAY “HalA FEA
4 1% 2 ABeeIlE 488 A7 YBez o|FolR
on, olo] AR AR EEN ZAL=PYTh

#1128

Chung, J.S., Yarim, G., and Savasci, H.(1998), “Shape Effect of
Solids on Pressure Drop in a 2-Phase Vertically Upward
Transport: Silica Sands and Spherical Beads”, Proceedings of
the Eighth International Offshore and Polar Engineering
Conference Technology Conference, pp 58 ~65

Engelmann, H.E.(1878), “Vertical Hydraulic Lifting of Large-size
Particles - A Contribution to Marine Mining”, Offshore
Technology Conference, pp 731 ~740

Newitt, D.M., Richardson, J.F..and Gliddon, B.J.(1961), “Hydraulic
Conveying of Solids in Vertical Pipes ”, Trans Inst Chemical
Engineering, Vol 39, pp 93~100

—163—



