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Cutter-suction Exploitation Mode of Marine Gas Hydrate
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Abstract: According to the characteristic of submarine gas hydrates and combining the working principle

of Cutter Suction Dredger and the exploitation technique of the polymetallic nodule mining in ocean, a

new exploitation mode named cutter-suction marine gas hydrate ‘was proposed and used to resolve the
technology bottleneck restrict that the gas hydrates under the sea couldn’t be exploited without a close ex-
ploiting environment. And then based on the pipeline transporting principle and the two-phase flow theo-
ry, the hydraulic transmission system was analyzed. The result shows that the hydraulic with volume con-
centration of 15% to 25% pumped upon to the sea-surface from 1 000 m depth only needs deliverylift a-
bout 30 m to 50 m, and pumped from 4 000 m with volume concentration of 10% to 20% only needs de-
liverylift about 90 m to 150 m which the common double channel impeller pump present having also can
meet the requirements; besides the stiffness of the gas hydrate and the submarine sediment are low, and

the density of their compound fluid is similar to the seawater, so the gas hydrate transported directly by

slurry pump will not cause the slurry pump wearing badly which can keep the system working stably for a
long time. Consequently, the cutter-suction exploitation mode of marine gas hydrate is feasible in theory.
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Fig. 1 Cuiter-suction exploitation mode

of marine gas hydrate
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Fig. 2 Sketch of ocean mining vehicle
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Fig. 3 Simplified model of the hydraulic

transportation system
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Table 1

the gas hydrate transportation
28 B TR TR TH3 Th4 TR S
FIREF“8 Q,, m’/h 5166 8610 8610 3444 6888
TAEBRE h m 1000 1000 1000 4000 4000
HEUEEE C, % 15 25 25 10 20
AR u,, . w/s 1.651 1.651 2.378 1.651 1.651
HEHNZED,  mm 300 300 250 300 300

Five kind working condition of

F2 SFLATHRXAZSH

Table 2 Calculative result of the transportation system parameter

2 L T 1 T4 2 T3 T4 TS
HKEE p,, kg/m’ 1062. 5 1077.5 1077.5 1055 1070
VIR u, m/s 0.159 0. 159 0. 159 0. 159 0. 159
I TR m/s 1.234 1.234 1. 126 1.234 1.234

HIHAREE A mm 0.1 0.1 0.1 0.1 0.1
JKPELRE A, 0.0152 0.015 2 0.0159 0.015 2 0.015 2
TR A, 0.000 7 0.001 1 0.000 6 0.000 5 0.000 9

BEHK AP, Pa 64 692 58 116 149 397 259 600 233 702
KR Ah m 6.61 5.93 15. 24 26. 54 23.90

A EE m 22.50 37. 50 37. 50 60.12 120. 24
R e m 0. 149 0. 150 0.311 0.148 0. 149

BAXGRHA m 29.249 43,580 53, 051 86. 808 144. 289

BIARNEN kW 47.77 71.18 86. 65 141. 50 235. 22
MR g % 54.20 59. 90 49. 90 69. 29 83.33
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