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Currently, the coolant system in industrial sites is an efficient process to keep
clean cutting oils. However, the damage to a pump occurs due to a chip and debris
when inhaled into the pump, and thus problems such as the reduction of both
efficiency and lifespan might arise. In this study, a new type of filter was
developed in order to primarily prevent the damage from the pump impeller and
make it unnecessary to have the replacement and cleaning at the same time. This
study found the problem reducing the suction volumetric efficiency and
cavitation when inhaled, and conducted a method to solve the problem compared
to the result of fluid analysis according to two velocity conditions. As a result, this
study achieved the effect of lowering the pressure and meeting the suction flow
rate by connecting the four filters.
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2. 0|2X SlO|EE AMO[EE9 71E

Slo]=2 Alo]EE(hydro cyclone)? Y7ol 95 AW
(chamber)®] W02 A7} FYHH gt H3eso=
58 AT F52 ARIFE FollA 22 WS nHE )
A ¥ ZAR sk 5w BT Y FollA] ko] bt
Hoy 53l 752 AT T8, A5l fEe ARIEE
AEM FRE o T FtolA 35S 7L ¥ ZA A
ke freS I8 Bk o)k 2L 4] 52 double
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959 Ho|t overflow 202 mUsHA Fgl,

Fig. 1914 2 nl9} 2o] spo|=2 Alo]F2o] AFHS uf 2
(cone) WH- /9] T5-5 UERH 2102 20} 715X A9} ol
SPOI=Z AlolFE UE frY=e inlet 22} A
o= AP U S Bl 329 dAlES HINTIES A9 2
& hHfElF= chamber, 41l oJ3) A9} olEAe] Fel7} o] F
A= o 98 49 cone, olEFY FelEo fA7L WiEEE
overflow, U7o] GAgt Afo]29] Zo]2 ¥|o|9)+ tailpipe, -F417F
29 o]2Ho] WiEElE underflow 5 93 H53 4 9o

BR8] AgE BE coned] HAES DeE UERH 3470
2 AREHE 212 10 mm B 2AYFE 1,220 mm FE9
A Qlom dubz o 2= 75-300 mme] o] Row tE i
B FF A= inlet] AE De/d~De/8(L52] 79, overflow
9] A& De/4~De/6, underflow?] A& De/6~Dc/10 So] Bri,

HE )79 7L Aors Ee A FAT B 10-30°
o] ool U 5~15 m/sec, T+ Y& 0.4~4 kg/em’
AE= 24, slo|=2 Al]EE] 74 F inlet F A
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Fig. 1 Schematic illustration of hydro cyclone
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Fig. 2 Design drawings of cyclone filter
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o 7 B84 34 37] A3lA overflowol 14 2,000
7} 4,000 mm/sec Z7A00A Table 13} Table 29} & ZAHC
2 77 63] AP ol e shdith sl AgE =
23S NX9 CAE(NASTRAN)ES AME3IHOoH G828 H]
w&h7] Y8 Ao]EE EE Y inlet9} underflow(#E 273 D
mm, 98 Zo]: L mm)E 47 g2 270Z 3o Ho]HE

A=l

4.2 73514 At

7 a849 84 2] Y3 overflowell & 2,000}
4,000 mm/sec Z10|A 534S 53] Table 3014 5714
A} 78S A0 Fig. 3914 Fig. 57H = Z40] w2 f3}
BA%E, T4l ot vlwg verd 2ol Fig. 63 Fig. 72
5314 AZoltt. Fig. 3014 He nle} o] foMe 24
AlFE A59] A9 i 4 3to] 7] Elgo] At 235
A gekomn, 4 BIFE B5Y Aole Bls A9l 5749 3
Ao A FHEo] o]FojHth B4 A5 M & Hoig
FHagho] WAE 7HA 1L QIAARY, &35 7|dje vhe] A gt

Table 1 Experimental conditions of cyclone filter (stream
velocity: 4,000 mm/sec)

Condition/Section | Al A2 A3 A4 A5 A6
Dl | 140 | 140 | 140 | 140 | 140 | 140
diameter | D2 | 60 | 60 | 60 | 65 | 55 | 45
(mm) D3 | 20 | 25 35 40 30 30
D4 | 20 | 20 | 35 | 40 | 20 | 20
L1 | 140 | 140 | 150 | 160 | 155 | 160
L2 | 100 | 110 | 130 | 140 | 120 | 130
L3 | 70 | 8 | 8 | 90 | 100 | 110
I4 | 50 | 50 | 50 | 55 | 55 55
L5 | 50 | 50 | 50 | 55 | 45 | 45

length
(mm)

Table 2 Experimental conditions of cyclone filter (stream
velocity: 2,000 mm/sec)

Condition/Section | Bl B2 B3 B4 BS B6
D1 140 | 140 | 140 | 160 | 160 | 160
diameter | D2 50 50 50 40 40 40
(mm) D3 | 40 | 45 45 60 55 60
D4 30 30 30 50 50 50
L1 150 | 150 150 | 200 | 190 | 200
L2 130 | 140 150 | 120 | 130 | 130
L3 100 | 110 | 120 | 100 | 110 | 110
L4 50 55 55 30 35 30
L5 40 40 35 20 20 20

length
(mm)
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Table 3 Velocity results of cyclone filter (condition of stream
velocity: A-4000, B-2000 mm/sec)

Section Condition Max Min
Al 4,240.54 91.29
A2 4,251.94 124.21
A3 4,464.80 72.12
A4 4,669.82 48.05
AS 4,376.60 65.35
Velocity A6 4,332.97 35.20
(mm/sec) B1 2,224.28 14.40
B2 2,215.31 17.97
B3 2,199.40 14.71
B4 3,233.65 3.48
B5 3,253.89 11.63
B6 3,219.28 14.83

Table 4 Total pressure results of cyclone filter (condition of

stream velocity: A-4000, B-2000 mm/sec)

Section Condition Max Min
Al 0.0176 0.0019
A2 0.0159 0.0005
A3 0.0213 0.0025
A4 0.0235 0.0027
A5 0.0168 0.0003
Pressure A6 0.0198 0.0020
(MPa) Bl 5.723E-003 4.871E-004
B2 5.717E-003 4.965E-004
B3 5.311E-003 2.886E-004
B4 1.033E-003 -8.998E-004
B5 1.212E-002 3.694E-003
B6 1.234E-002 3.956E-003

Table 5 Static pressure results of cyclone filter (condition of

stream velocity: A-4000, B-2000 mm/sec)

Section Condition Max Min
Al 9.985E-003 -4.869E-004
A2 7.841E-003 -6.795E-004
A3 0.0142 -0.0011
A4 0.0157 -0.0017
AS 9.076E-003 -1.011E-008
Static A6 0.0125 -0.0009
pressure
(MPa) B1 3.951E-003 -3.666E-004
B2 3.968E-003 -3.724E-004
B3 3.612E-003 -3.999E-004
B4 1.204E-003 3.813E-004
B5 1.044E-002 -6.562E-004
B6 1.064E-002 -4.120E-004

602

F - A6

Fig. 6 Flow analyses results on condition in velocity 4000 mm/s
(A1, A2, A3, A4, AS, A06)
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Fig. 7 Flow analyses results on condition in velocity 2,000
mm/s (B1, B2, B3, B4, BS, B6)
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Fig. 8 Design drawings of the cyclone filter
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The assembly shape

3D disassemble

Fig. 9 The assembly shape and 3D disassemble of the cyclone
filter
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