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Test Study about Electro magnetic force effect to apply dredging soil
transport
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Abstract As the research about increasing the efficiency of dredging soil transport, the technology ,which reduce
the friction between pipe wall and fluid in the pipe and disturbed generating pipe blockage, has been developed. So
for the purpose of applying this technology to real construction site, main test has been tried at the real scale test
in field(500m dredging soil transport length). As a test result, this paper will show 30% flow efficiency increasing
by permitted electro magnetic force to the pipe. And test result was evaluated as a ultra sonic velocity profiler.

Key Words : Electro magnetic force, Slurry flow efficiency, Velocity profile
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Fig. 2. Flow profile in the pipe flow
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3.2.2 Electro—Magnetic Force Generator

Fig. 5. EMF Generator for test
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Table 1. EMF Generator Device Specification

Voltage : 230 Volt

Power : 1.5 kVA

Main Fuse : 16 A/T Typ C

fuse logic : 1 A/T

Output data Voltage : 24 V +
Current each output : 10 A max
Number of inductors each pipe : 6
Number of spiles : 25 min

Each inductor wire diameter : 1.5m
Supply Voltage : 230 Volt

Load : 0.1 A

Table 2. Specific Performance of EMF Device

Power with 6 outputs : 750VA

Output stages : 3

Inductors each output : 6

pipe diameter : <250mm per exit

Max. pipe diameter : 500mm = 3 outputs
Case sizes : 9 U

Dimensions(W x H x D)[mm] : 600x497x450
Control unit Supply voltage : + 12V, + 5V
Power no-load operation : 250 mW
Output current : + 100mA

Alarm unit (x2) Voltage : £12V
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3.2.3 Ultrasonic Velocity Profiler

UVP (ultrasonic velocity profiler, Fig. 3)& %53}
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(a) Flow meter

(b) Flow meter installation

Fig. 7. Flow meter for measuring Density & Volumetric
flow rate in pipe
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Table 3. Test Schedule

Sep | Oct. Nov.
1 12 13}4]5]|11]2
1. Lab test &
Numerical Analysis
2. Measurement
Device Installation
3. Coil pipe &
FL-19256 Installation
4. Main test
5. Simulation test
6. Result Analysis
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Fig. 10. Peak Data sample extraction
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Fig. 11. 16" Data Sample Before & After EMF Data
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Table 4. Test Result
16th 17th e
120 = robusl loess
Mass Pressure Mass Pressure | Average —— SuioOon
Flow (psi) Flow (psi) 100
(tonfrhry | P (tonfihry | P .
Before 319 4600 281 4250 300
After 377 4100 406 4000 391.5 ':2\
Increment | 18.1(%) 44.4(%) 30.5(%) $
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4.4 Velocity Profile 24
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(a) Slip layer Velocity before EMF
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Fig. 15. Slip layer Velocity time history data
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