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Abstract

This study was performed for the application of a high-speed centrifugal cyclone to shale gas mining process. This
device uses the centrifugal force to control particles similar to typical cyclones, and the disk located inside the cyclone
is forced to rotate using a motor. The pressure difference occurred during the rotating of disk. Hence, inflow rate was
generated without a blower fan. In addition, flow rate increased with elevating rpm of motor. The installing the disk
in multiple stages on the inner rotor increased the instantaneous disk outlet flow. Hence, the control efficiency of oil
particle increased from 1.05% to 31.2%. By modifying the structure of the disk so that the air flow to the opposite
direction of the cyclone, the control efficiency of oil particles increased to 81.5%. By increasing the capacity of the
motor and the size of the disk, the flow rate was increased to 2.5 m*/min because the rpm of motor and pressure
difference increased. As rpm of motor increased, the cut-off diameter (dpg) became smaller. Unlike the Lapple's

equation, dpc was inversely proportional to the effective number of rotations (Ne). The control efficiency was
maintained even if the concentration of oil particles increased, for this reason, the higher the oil concentration, the
more particles were accumulated and controlled.
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Figure 1. Schematic diagram of a high—speed
centrifugal cyclone.
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Figure 2. Experimental setup to evaluate a
high—speed centrifugal cyclone.
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Figure 3. Schematics of disk; (a) propeller,
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(b)

(b) propeller + flat disk, (c) propeller + cone disk.
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2. BB Z9o] 120 WellA 750 WE Z71= 34
%9 AFE TV wek A fe] A
Aoz Fristdied, g™ I A77F FA 80
mmoA] 130 mmZ F7}ek w] 22 3 G
go| AT FUES Stk BE EFHo]
750 Wolm, 3] )] Aol 130 mm d =
o 6000 rpm YEO| & I AAl AP FFo] 2.5
m3/min§ =R

Fde od dA F=E oF 33 mgm*lE

ZloPO% 4UE AHIS . | m I3 UA 3

oo X
>, rlr tlo X

¢

ol'

ago] wg %% o2 yetyth IHFTt
6000 rpm¥ W F-ZF°] 1.26 m¥min®] ™, PMyo, PMas,
PM;, AAEES 247 902%, 78%, 10%S YERY S
th 3 Skl wet fgol Frletl e, YAtk
o ARAEEE ¥4 F5sdch

4. 71E Aol F &S o]l HXlags dgste 4
41738 A7) 9@l Lapple (1951)2] =484S
Moz o]2A ATE WIysiglon, A3 AnE
ol dadAe s e fdS e st
H, FU&EEE el nEgs FAsklh

5. 294 JAF FYUFEES 33, 100 mg/m® 7oA
g STkl WE ARRE AN AdyE vl
3k8lem, 3600 rppmell Al 2] A A& oF 81%E
Atete] T & 1 A GFEA S FASATE
I A7, FEErt 36 Frkskel uhet FH A7k

o uj R %7}‘6}913}.
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