Water separators MS-LWS, MS series

FESTO




Water separators MS-LWS, MS series FESTO
Product range overview — MS series service units
Type Size Pressure regulation range Grade of filtration
[bar] [pm]
Pneumatic 005|005 01 | 03 | @1 | 05
connection in
housing Connecting plate Q7 | 25| 4 7 12 | 16 (001 | 1 5 40
Code AG.../AQ... D2 | D4 | D5 | D6 | D7 | D8 | A C E
Service unit combinations
MSB-FRC 4 GYs, G4 GYs, G4, G3/8 - - - ] ] - - - ] ]
6 G4, G3¥8,GY2 | G4, G3/8, GV, G4 - - - | ] ] - - - u u
9 -
12 -
Service unit combinations (further variants can be ordered using the configurator = Internet: msb4, msbé or msb9)
MSB g 4 GV GYs, GY4, G¥s - - - m | m | - - - 'm | m
6 GY2 GV4, G3/8, GY2, G¥4 - - - ] ] - - - ] ]
9 -
12 -
Individual devices
Filter regulators 4 GY8, G4 GY8, G4, G3/8 - - ] ] ] - - - ] ]
MS-LFR 6 GYa, G38,GY2 | G4, G, G142, G4 - - u u u u - - u u
9 G4, G1 GY2,G3%4,G1,G1%,G1%2 | - - | I AN A | - - N
12 - G1, G1v4, G1Y2, G2 - - - | I N - - N
Filters 4 GYs, G4 GY8, GV4, G3/8 - - - - - - - - ] ]
MS-LF 6 GV, G38,GY2 | GV, G3/8, GY2, G¥4 - - - - - - - - ] ]
9 G3%4, G1 GY2, G34, G1, G1V4, G1Y2 - - - - - - - - ] ]
12 - G1, G1V4, G1Y2, G2 - - - - - - - - | |
Fine and micro 4 GY8, G4 GY8, G4, G3/8 - - - - - - ] ] - -
filters 6 GV4, G38,GY2 | GV4, G3/8, GY2, G¥4 - - - - - - ] ] - -
MS-LFM 9 G4, G1 GY2, G34, G1, G1V4, G1V2 - - - - - - ] ] - -
12 - G1, G1v4, G1Y2, G2 - - - - - - | I | - -
Activated carbon 4 GYs, G4 GY8, GV4, G338 - - - - - - - - - -
filters 6 GV, G38,GY2 | GV, G3/8, GY2, G¥4 - - - - - - - - - -
MS-LFX 9 G3%4, G1 GY2, G34, G1, G1V4, G1Y2 - - - - - - - - - -
12 - G1, G1v4, G1Y2, G2 - - - - - - - - - -
Water separators 4 -
MS-LWS 6 GV4, G38,GY2 | G4, G3/8, GY2, G¥4 - - - - - - - - - -
9 G3%4, G1 GY2, G34, G1, G1V4, G1Y2 - - - - - - - - - -
12 - G1, G1v4, G1Y2, G2 - - - - - - - - - -
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Water separators MS-LWS, MS series FESTO
Product range overview — MS series service units
Type Size Bowlguard | Condensate drains Pressure indicator Security Options => Page/
Internet
2 ) £ =
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£ 2|« |2 Ezls |8e|8el 5 |E8|E . 2
= > © = > S ¥\ o ¥la ¥ o 2 ® 2 S =
x|z |SE|E|EZ_|=8F |E5155 & |8¢|83 2
.8§_§ 215 |8 |z8lEe|2 Sete ¢ £33 EZ L 8
= M = s 2 S |E S| 2 E, ) % 2 % 2| @ 2= = E, e |T &
EE E §E |5 T |gEEEfZEélgs £ EEEE 2 B
aal| = = 7] 2 83| 5| B 5| 5| & x 2 |x E n = 8
Code R u M H v E. | VS AG A8 A4 | AD.. | AS E11 S z
Service unit combinations
MSB-FRC 4 ] - ] - u - - ] - - - u - - B | msh4
6 ] ] ] - ] - - ] - - - u - B | msh6
9 - _
12 - -
Service unit combinations
MSB 4 ] ] ] - ] - - ] - - - ] - - | msh4
6 ] ] ] - ] - - ] - - - ] - - | msh6
9 _
12 - -
Individual devices
Filter regulators | 4 u u u u u - | ] | ] | ] | ] | ] | ] u - B | ms4-lfr
MS-LFR 6 ] ] ] u u u u ] - ] ] ] ] - | ms6-lfr
9 - ] ] ] ] ] ] ] - ] ] ] u - || ms9-lfr
12 - ] ] - ] ] ] ] - ] - ] ] - | ms12-lfr
Filters 4 ] ] ] u u - - - - - - - - - | ms4-lf
MS-LF 6 ] ] ] u u u - - - - - - - - | ms6-If
9 - ] ] ] ] ] - - - - - - - - | ms9-If
12 - ] ] - ] ] - - - - - - - - B | ms12-If
Fine and micro | 4 ] u ] ] ] - - - - - - - - - B | ms4-lfm
filters 6 ] ] ] u u u - - - - - - - - B | ms6-lfm
MS-LFM 9 - u u | | | | | | - - - - - - - - B | ms9-lfm
12 - ] ] - ] ] - - - - - - - - | ms12-lfm
Activated carbon | 4 ] ] - - - - - - - - - - - - B | ms4-lfix
filters 6 ] ] - - - - - - - - - - - - B | ms6-lfix
MS-LFX 9 - ] - - - - - - - - - - - - | ms9-lfix
12 - ] - - - - - - - - - - - - B | ms12-lfx
Water separators | 4 - -
MS-LWS 6 - u - - u | | - - - - - - - - m |38
9 - ] - - ] ] - - - - - - - - (16
12 - ] - - ] ] - - - - - - - - (24
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Water separators MS-LWS, MS series FESTO
Product range overview — MS series service units
Type Size Pressure regulation range Supply voltage
[bar]
%
FEELELE
§SERESES
5385838 ¢2
Pneumatic 005005 01 | 03 | 01 | 05 o = J 3 =< == =
connection in o | e | | | | -5 SRS S S
housing Connecting plate Q7 | 25| 4 7 12 | 16 N 81 25 8Q 2
Code AG.../AQ... D2 | D4 | D5 | D6 | D7 | D8 | V24 | V24P| V110| V230
Individual devices
Pressure 4 GYs, G4 GY8, GV4, G3/8 - - u L I - - - - -
regulators 6 GY4,G¥8,GY2 | G4, G, G2, G4 - - " | = = - - - -
Ms-LR 9 G4, G1 GY2,G3%4,G1,G1%,G1%2 | - - ] E | E = - - - -
12 - G1, G1v4, G1Y2, G2 - - - | A B | - - - -
Pressure 4 GV GY8, GV4, G35 - - ] ] ] - - - - -
regulators 6 GY2 GY4, G38, GY2, G¥4 - - ] ] ] ] - - - -
MS-LRB 9 -
12 -
Precision 4 -
pressure 6 GY4, G38, GY2 |61A,G3/8,Gl/z,G3A ] | u | u | - u | - —/r— | - | -
regulators 9 -
MS-LRP 12 -
Precision 4 -
pressure 6 GY2 |G%,G%,GV2,G% u | u | u | - l/| - - | - | - | -
regulators 9 -
MS-LRPB P Z
Electrical 4 -
pressure 6 GYa,G¥6,GY2 | GVA, 6%, GV, G¥% -l - (e[ -]
regulators 9 -
MS-LRE 12 -
Lubricators 4 GYs, G4 GY8, GV4, G3/8 < - - - - - - - - -
MS-LOE 6 GV4, G38,GY2 | G4, G3/8, GY2, G¥4 - - - - - - - - - -
9 6%, 61 6Y,6%,61,61%,642 | - [ - | - | - [-[-[-[]-1]-1]-
12 |- 61, 61%, 61%2,62” -1-1-1-1-1-1-1-1-71-
On-off valves, 4 GY8, GV4 GY8, GY4, 9% - - - - - - - - - -
manually 6 GV, G38,GY2 | GV4, Gf/(,Gl/z, G4 - - - - - - - - - -
actuated 9 G¥4, G1 6Y56%,61,61%,61%2 | - [ - | - | - [ - |- -[-1]-1]-
MS-EM(1) 12 |- 61, G1%, G114, G2 - - - - - -
On-off valves, 4 GY8, G4 GYs, G4, G3/8 - - - - - - ] - ] ]
electrically 6 GYa, G¥6,GY2 | G4, G¥B, G2, GV - - -T-T1T-1T-1T=|-|m|m
actuated 9 6%, 61~ GY,6%,61,61%,61% | - | - | - | - | - [ - | m | m | m [ m
MS-EE 12 - G1, G1Y4, G1%4, G2 - - - - - - = = = | =
Soft-start valves, 4 ﬁf/s, GVYa GY8, GV4, G35 - - - - - - - - - -
pneumatically 6 GY4,G3¥8,GY2 | G4, G, GV2, G4 - - - - - - - - - -
actuated 9 -
MS-DL 12 - G1,61%, G1Y4, G2 [ - - T-T<-T<-T<-T1T<-T7-
Soft-start valves, 4 GY8, G4 GYs, G4, G3/8 - - - - - - ] - ] ]
electrically 6 GY4,G3¥8,GY2 | G4, G, GV2, G4 - - - - - - u - LI
actuated 9 -
Ms-DE 12 |- |61, G1%%, G1Y2, G2 - -] -l - - e e e,
4 => Internet: www.festo.com/catalogy/... Subject to change - 2016/03



Water separators MS-LWS, MS series FESTO

Product range overview — MS series service units

Type Size Bowl guard Pressure indicator Security Options => Page/
Internet
= @ = »n =
g s § = » = « ‘§ % =
o 3 2 D = Frr e s 2 £
£ £39 | & g9 59| 5 |£8 £, £
£ g2 2 2¥ | 22 2 |28 27 5
Iz 3 (8% 3 E% TE| B Ef %3 =
2s | 38 |Ee B 5 (g e| & |22 28| 5 |8
o = 52 | Y B2 | 2@ 2 2§ =8 g 2 e
85 = 3 23| &£ 8| ¢ 25 g 2 g =
a o = o a £ o < o < o o xz 2 ez S n = 8
Code R u 'S AG A8 A4 AD AS E11 S y4
Individual devices
Pressure 4 - - ] ] ] ] ] ] | ] - u ms4-Ir
regulators 6 - u u - u | ] | ] | ] u ms6-Ir
MS-LR 9 - - | | | | - | | | | | | | | - | | ms9-Ir
12 - - ] ] - ] - ] | ] - u ms12-Ir
Pressure 4 - - ] ] ] ] ] ] | ] - u ms4-lrb
regulators 6 - - u u - u | ] | ] | ] - u ms6-lrb
MS-LRB 9 - -
12 - -
Precision 4 - -
pressure 6 - | - | n | - | n | n | n | ™ | ™ | - | ] ms6-lrp
regulators 9 - -
MS-LRP 12 - -
Precision 4 - -
pressure 6 - | - | n | - | n | n | n | ™ | ™ | - | ] ms6-lrpb
regulators 9 - -
MS-LRPB 12 - -
Electrical 4 - -
pressure 6 - | - | n | n | - | n | - | - | - | - | ] ms6-re
regulators 9 - -
MS-LRE 12 - -
Lubricators 4 u u - - - - - - - - u ms4-loe
MS-LOE 6 u u - - - - - - - - u ms6-loe
- | ] - - - - - - - - | | ms9-loe
12 - u - - - - - - - - u ms12-loe
On-off valves, 4 - - | | | | | | | | | | - - | | | ms4-em1
manually 6 - - u u - u | ] - - u u ms6-em1
actuated 9 - - u u - u - - - | ] | ] ms9-em
MS-EM(1) 12 - - ] ] - ] - - - ] ] ms12-em
On-off valves, 4 - - u u u u u - - u u ms4-ee
electrically 6 - - u u - u | ] - - u u ms6-ee
actuated 9 - - u u - u u - - | ] | ] ms9-ee
MS-EE 12 - - u u - u - - - u u ms12-ee
Soft-start valves, |4 - - u u u u | ] - - - u ms4-dl
pneumatically 6 - - u u - u | ] - - - u ms6-dl
actuated 9 - -
MsS-DL 12 - - ] u - ] - - - - ] ms12-dl
Soft-start valves, |4 - - u u u u | ] - - - u ms4-de
electrically 6 - - u u - u | ] - - - u ms6-de
actuated 9 - -
MS-DE 12 - - e e - - -] - ] ms12-de
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Water separators MS-LWS, MS series FESTO

Product range overview — MS series service units

Type Size Performance Level Supply voltage
L g
= = 28 |8ER [E7 a8~ S~
TO% 3T EZEifiz is
) o “ |FE (8|85l
Pneumatic g g g"é g = g3 8 = = = =
connection in & 2L 5852328 2
. . © ] © S | ¥ 8 (¥ o ol ® N ©
housing Connecting plate © © O 2 |Na N8 S8 wa Na
Code AG.../AQ... C D E V24 V24P | V110 | V230
Individual devices
Soft start and 4 -
exhaust valves 6 GY2 GY4, G38, GY2, G¥4 ] - - ] ] ] ]
MS-SV-C 9 G4, G1 GY2, G34, G1, G1V4, G1Y2 ] - - ] ] ] ]
12 -
Soft start and 4 -
exhaust valves 6 GYa | GYa, G¥6, G2, 6% - e - [ e [ e -] -
MS-SV-D 9 -
12 -
Soft start and 4 -
exhaust valves 6 GYa | GYa, G¥6, G2, 6% - - e e - -] -
MS-SV-E 9 -
12 -
Membrane air 4 GY8, G4 GYs, G4, G3/8 - - - - - - -
dryers 6 GY4,G¥8,GY2 | G4, G3, GV2, G4 - - - - - - -
MS-LDM1 -
12 -
Branching & 4 GYs, G4 GY8, GV4, G35 - - - - - - -
modules S0 e GVa, G¥6, GV | VA, G¥%, GY5, G4 - - - - - - -
MS-FRM 9 G3%4, G1 GY2, G34, G1, G1V4, G1Y2 - - - - - - -
12 - G1, G1V4, G1Y2, G2 - - - - - - -
Distributor r(g; 4 7 - - - - - - - -
blocks Q’ll 6 GY2 - - - - - - - -
MS-FRM-FRZ 9 -
12 -
Flow sensors 4 -
SFAM 6 GY2 GY2 - - - - - - -
9 - G1,G1%2 - - - - - - -
12 -

6 => Internet: www.festo.com/catalogy/... Subject to change - 2016/03



Water separators MS-LWS, MS series FESTO

Product range overview — MS series service units

Type Size Bowl guard Pressure indicator Switch output Options => Page/
Internet
2 o =
g = § = @ = @ =
o 3 8 FrriinN Frr i = - £
£ £g | & g9 |89 3 |8 |.B £
a o = o a £ o < a | < o o N o | N = O n = 8
Code R u 'S AG A8 A4 AD 2SA 25V S Z/R
Individual devices
Soft start and 4 - -
exhaustvalves |6 - ] u - u ] - - u u ms6-sv
MS-SV-C 9 - - u u - | | | | - - u u ms9-sv
12 - -
Soft start and 4 - -
exhaustvalves |6 - | - | u | n | - | n | ] | - - | n | B |ms6-sv
MS-SV-D 9 - -
12 - -
Soft start and 4 - -
exhaustvalves |6 - | - | u | n | - | n | ] | - - | n | B | ms6-sv
MS-SV-E 9 - -
12 - -
Membrane air 4 - ] - - - - - - - - u ms4-ldm1
dryers 6 - u - - - - - - - - u ms6-ldm1
MS-LDM1 9 - -
12 - -
Branching 4 - - u u u u | ] - - - u ms4-frm
modules 6 - - ] u - u ] - - - u ms6-frm
MS-FRM 9 - - u u - | | | | - - - u ms9-frm
12 - - u - - - - - - - - ms12-frm
Distributor 4 - - - - - - - - - - u ms4-frm
blocks 6 - - - - - - - - - - u ms6-frm
MS-FRM-FRZ 9 - -
12 - -
Flow sensors 4 - -
SFAM 6 - - - - - - - ] u - ] sfam-62
9 - - - - - - - ] ] - ] sfam-90
12 - -
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Water separators MS6-LWS, MS series FESTO

Peripherals overview

Water separator MS6-LWS

Additional accessories:

- Module connector for combina-
tion with size MS4/MS6 or size
MS9 =» Internet: amv, rmy, armv

- Adapter for mounting on profiles
=> Internet: ipm-80, ipm-40-80,

ipm-80-80
Mounting attachments and accessories
Individual device Combination => Page/Internet
Without connecting | With connecting | Without connecting | With connecting
plate plate plate plate
Cover cap . . msé-end
MS6-END
Mounting plate a) B a) B msé-aend
MS6-AEND
Connecting plate-SET B a) B a) msé-ag
MS6-AG...
Connecting plate-SET ~ al) ~ al) ms6-aq
MS6-AQ...
Mounting bracket . . ms6-wb
MS6-WB
Module connector B . . . ms6-mv
MS6-MV
[6]  Mounting bracket . . . . ms6-wp
MS6-WP
Mounting bracket (not illustrated) ms6-wp
] ] ] ]
MS6-WPB/WPE/WPM
Fully automatlc,. electrically actuated - - - - 14
condensate drain E2/E3/E4

1) Module connector MS6-MV [5] or mounting bracket MS6-WP/WPB/WPE/WPM [6] is required for mounting.

8 => Internet: www.festo.com/catalogy/... Subject to change - 2016/03




Water separators MS6-LWS, MS series

Type codes

Series

FESTO

MS

6 -l s -]

MS ‘ Standard service unit

Size

6 ‘ Grid dimension 62 mm

Service function

LWS | Water separator

Pneumatic connection

Ya Thread G%4

38 Thread G¥/8

1 Thread G2

Bowl guard

u | Integrated as metal bowl

Condensate drain

v | Fully automatic

Further variants can be ordered using the modular system = 14

e Connecting plates
e Condensate drain
® Type of mounting
o EU certification

o UL certification

e Flow direction

2016/03 - Subject to change
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Water separators MS6-LWS, MS series

Technical data

Condensate drain,
fully automatic

The maintenance-free water separator
removes condensate from the
compressed air.

- “ - Flowrate
2,400 ... 3,800 |/min

Temperature range
+1 ... +60°C

- -

Operating pressure
0.8 ... 16 bar

www.festo.com

Constantly high condensate separ-
ation (99%) up to the maximum
flow rate

o Available with fully automatic or
fully automatic, electrically
actuated condensate drain

FESTO

e QOptional device variant EX4 for use
in potentially explosive areas in
zones 1, 2,21 and 22

e Metal bowl
General technical data
Size MS6
Pneumatic connection 1, 2
Female thread GY4, G¥/8 or G2
Connecting plate AG... GY4, G3/8, GY2 or G¥%4
Connecting plate AQ... NPTY4, NPT3/8, NPTY2 or NPT3/4

Constructional design

Centrifugal separator

Type of mounting

Via accessories

In-line installation

Mounting position

Vertical £5°

Air purity class at the output

Compressed air in accordance with 1SO 8573-1:2010 [7:7:4] (with variant E2, E3 or E4: [-:7:4])

Bowl guard

Integrated as metal bowl

Condensate drain

Fully automatic

Fully automatic, electrically actuated

Degree of condensate [%) 99
separation
Max. condensate volume [ml] 38

£ Note: This product conforms to 1SO 1179-1 and to 1SO 228-1

Standard nominal flow rate gnN?)

Size MSé6
Pneumatic connection GY4 G¥s GY2
gnN [l/min] 2,400 3,500 3,800

1) Measured at p1 = 6 barand Ap = 1 bar

10
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Water separators MS6-LWS, MS series

Technical data

Operating and environmental conditions
Condensate drain

Fully automatic

FESTO

Fully automatic, electrical

Vv E2/E3/E4
Size MSé6 MSé6
Operating pressure [bar] 2..12(2..10)V 08..16 (0.8 .. 10)V

Operating medium

Compressed air in accordance with ISO 8573-1:2010
[7:=:-]

Compressed air in accordance with ISO 8573-1:2010
(-]

Inert gases
Ambient temperature [°q +5...+60 +1...+60
Temperature of medium [°q +5...+60 +1...+60
Storage temperature [°C] -10 ... +60 +1 ... +60
Corrosion resistance class CRC? 2
UL certification cULus recognized (OL)

1)  Value in brackets applies to MS6-LWS with UL certification.
2)  Corrosion resistance class CRC 2 to Festo standard FN 940070
Moderate corrosion stress. Indoor applications in which condensation may occur. External visible parts with primarily decorative requirements for the surface and which are in direct contact with the ambient atmo-

sphere typical for industrial applications.

ATEX

EU certification EX4

ATEX category gas 112G

Ex-ignition protection type gas cT6X

ATEX category dust 112D

EX-ignition protection type dust c60°CX

ATEX ambient temperature +5°C=Ta=<+60°C

CE mark (see declaration of conformity)

To EU Explosion Protection Directive (ATEX)

electrically actuated condensate drain
E2/E3/E4

Weight [g]

Size MSé6
Water separator 820
Water separator with fully automatic, 1,800

Materials
Sectional view

2016/03 - Subject to change

Water separator

Housing Die-cast aluminium

Bowl Wrought aluminium alloy

Inspection window PA

- Seals NBR

Note on materials RoHS-compliant (not with variant
E2, E3 or E4)
Free of copper and PTFE

=> Internet: www.festo.com/catalogy/... 11




Water separators MS6-LWS, MS series FESTO

Technical data

Standard flow rate gn as a function of differential pressure p1-2

MS6-LWS-Y4 MS6-LWS-3/8
2 7 7 K 2 K
,I / ," /'/ o"
1.5 / / 1.5 / yaws
. g 7 7 . 7 7/ K
- Y /o — Ve /
§ .‘/ // - § 7 // .
~ 1 7 /, - ~ 1 7 /, we
L) 4 L . L) S J ,
[=8 K A’ Ql , L
0.5 / / / o 05 /, / e
i v . /L
LT Lot
0 0T
0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 6000 7000 8000
gn [I/min] gn [I/min]
MS6-LWS-%2
2 7 7 7
7 /s
/ /s
= 2 ,'/ /
§ 1% /
o~ 1 . .
o 4 P //
B N
0.5 : i
S —eemem G bar

0 1000 2000 3000 4000 5000 6000 7000 8000
gn [1/min] e 14 bar
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Water separators MS6-LWS, MS series FESTO

Technical data

Dimensions — Standard Download CAD data =» www.festo.com
Fully automatic condensate drain V

B3
B2 B1

[
L2
T

I

‘\\
)
$-
L A

D1

f

AN
L3

I

L'

[ Rl
| PP

L1

= —
n|i|| 3 I -
o5 Installation dimensions

j T Barbed connector for plastic
tubing PCN-4

=> Flow direction

Type B1 B2 B3 D1 L1 L2 L3 L5 L6
MS6-LWS-Y4-...-V GY4
MS6-LWS-3/s-...-V 62 31 76 G¥s 198 42 87 68 22
MS6-LWS-V/2-...-V GY2

£ Note: This product conforms to 1SO 1179-1 and to 1SO 228-1

Dimensions — Condensate drain Download CAD data =» www.festo.com
Fully automatic, electrically actuated E2/E3/E4 Technical data = Internet: pwea
_ Condensate drain PWEA:
Electrical connection: Screw
terminal PG9
15| Lsol 0 Connection 360° rotatable for
& plastic tubing PUN-H-12x2
9
S, 1
108
140 72

Ordering data
Size Condensate drain \ Connection \ Part No.  Type
Integrated as metal bowl
MS6 Fully automatic GYa 564868  MS6-LWS-Y4-U-V

G¥8 564869  MS6-LWS-3/&-U-V

GY2 564870  MS6-LWS-1/2-U-V

2016/03 - Subject to change => Internet: www.festo.com/catalogy/... 13




Water separators MS6-LWS, MS series FESTO
Ordering data - Modular products
‘ Mandatory data ")
Module No. Series Size Function Pneumatic connection Bowl guard Condensate drain
564858 MS 6 LWS Ya, 38, Y2, AG..., AQ... U V,E2, E3, E4
Ordering
example
564858 Ms 6 | -|ws - | AGB -u -V
Ordering table
Grid dimension [mm] |62 Condi- Code Enter
tions code
Module No. 564858
Series Standard MS MS
Size 6 6 6
Function Water separator -LWS -LWS
Pneumatic connection Female thread G¥4 -V
Female thread G3/& -8
Female thread GV/2 -1
Connecting plate G4 -AGB
Connecting plate G3/8 -AGC
Connecting plate G%2 -AGD
Connecting plate G¥% -AGE
Connecting plate NPTY4 -AQN
Connecting plate NPT3/& -AQP
Connecting plate NPTY2 -AQR
Connecting plate NPT3/4 -AQS
Bowl guard Metal bowl -U ]
Condensate drain Fully automatic (P1 max. 12 bar) -V
External fully automatic condensate drain, electrical, 110 V AC, -E2
terminals (P1 max. 16 bar)
External fully automatic condensate drain, electrical, 230 V AC, -E3
terminals (P1 max. 16 bar)
External fully automatic condensate drain, electrical, 24 V DC, -E4
terminals (P1 max. 16 bar)

Vs, ¥8, 12, AQN, AQP, AQR, AQS, E2, E3, E4, WPM
Not with EU certification EX4

Transfer order code

564858

| [ms

6

| - [Lws -1 K

14
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Water separators MS6-LWS, MS series

Ordering data - Modular products

FESTO

> ‘ [0] Options ’
Type of mounting EU certification UL certification Flow direction
WP, WPM, WB EX4 uLt z
- wp ’ - - -
Ordering table
Grid dimension [mm] |62 Condi- Code Enter
tions code
— —
[0]| Type of mounting Mounting bracket standard design -WP
Mounting bracket for attaching the service units -WPM
Mounting bracket centrally at rear (wall mounting top and bottom), connecting plates not -WB
required
EU certification 11 2GD to EU Directive 94/9/EG -EX4
UL certification cULus, ordinary location for Canada and USA -UL1
Flow direction Flow direction from right to left -Z
WP, WPM  Only with connecting plate AGB, AGC, AGD, AGE, AQN, AQP, AQR or AQS.
Transfer order code
2016/03 - Subject to change => Internet: www.festo.com/catalogy/... 15



Water separators MS9-LWS, MS series FESTO

Peripherals overview

Additional accessories:

- Module connector for
combinations with size MS6, MS9
or MS12
=> Internet: rmv, armv

[2)/3]4)(5]
[2)3]14)(5]
6]
Mounting attachments and accessories
Individual device Combination => Page/
With female thread | With connecting plate AG... Module without connect- | Internet
34 or 1 Without EU With EU ing thread, without
certification EX4 certification EX4 connecting plate G
Connecting plate-SET ~ - - - ms9-ag
MS9-AG...
Module connector - ms9-mv
MS9-MV
Mounting bracket - - - - ms9-wp
MS9-Wp
Mounting bracket - - - - ms9-wp
MS9-WPB
Mounting bracket - - ~ - ms9-wp
MS9-WPM
[6] Condensate drain, fully automatic, electrically - - - 22
actuated E2/E3/E4

16 => Internet: www.festo.com/catalogy/... Subject to change - 2016/03




Water separators MS9-LWS, MS series

Type codes

FESTO

MS

9 - LWS - G

Series

MS ‘ Standard service unit

Size

9 ‘ Grid dimension 90 mm

Service function

LWS | Water separator

Connection size

G ‘ Module without connecting thread, without connecting plate

Bowl guard

u | Integrated as metal bowl

Condensate drain

v | Fully automatic

Additional variants can be ordered using the modular product system = 22

e Connecting plates
e Condensate drain
® Type of mounting
o EU certification

o UL certification

e Flow direction

2016/03 - Subject to change

=> Internet: www.festo.com/catalogy/...
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Water separators MS9-LWS, MS series

Technical data

Condensate drain,
fully automatic

The water separator removes
condensate from the compressed air.

Flow rate
12,000 ... 15,000 |/min

Temperature range
+1 ... +60°C

Operating pressure
0.8 ... 16 bar

e Constantly high condensate

separation (99%) up to the
maximum flow rate

o Available with fully automatic or
fully automatic, electrically
actuated condensate drain

FESTO

e QOptional device variant EX4 for use
in potentially explosive areas in
zones 1, 2,21 and 22

e Metal bowl
General technical data
Size MS9
Pneumatic connection 1, 2
Female thread G¥% or G1

Connecting plate AG...

GY2, G34, G1, G1V4 or G1Y2

Module without connecting
thread/plate G

Design

Centrifugal separator

Type of mounting

Via accessories

In-line installation

Mounting position

Vertical £5°

Air purity class at the output

Compressed air in accordance with 1SO 8573-1:2010 [-:7:4]

Bowl guard

Integrated as metal bowl

Condensate drain

Fully automatic

Fully automatic, electrically actuated

Degree of condensate separation  [%]

99

Max. condensate volume [ml]

220

Standard nominal flow rate qnNY) [I/min]
Pneumatic connection

£ Note: This product conforms to 1SO 1179-1 and to ISO 228-1

Thread G¥% or connecting plate AGE

Thread G1 or connecting plate AGF

Without connecting thread
G

gnN [l/min]

12,000 +15%

15,000 +15%

15,000 +15%

1) Measured at p1 = 6 barand Ap = 1 bar

Operating and environmental conditions
Condensate drain

Fully automatic

Fully automatic, electrically actuated

\% E2/E3/E4
Operating pressure [bar] 2..12 08..16
Operating medium Compressed air in accordance with ISO 8573-1:2010 [-:—:-]
Ambient temperature [°q +5...+60 +1 ... +60
Temperature of medium [°q +5...+60 +1 ... +60
Storage temperature [°q +5...+60 +1 ... +60
Corrosion resistance class CRCY 2
Certification (variant UL1) cULus recognized (OL)

1)  Corrosion resistance class CRC 2 to Festo standard FN 940070
Moderate corrosion stress. Indoor applications in which condensation may occur. External visible parts with primarily decorative requirements for the surface and which are in direct contact with the ambient atmo-

sphere typical for industrial applications.

18
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Water separators MS9-LWS, MS series

Technical data

FESTO

ATEX

EU certification EX4

ATEX category gas 112G

Ex-ignition protection type gas cT6X

ATEX category dust 112D

EX-ignition protection type dust c60°CX

ATEX ambient temperature +5°C=Ta=<+60°C

CE mark (see declaration of conformity)

To EU Explosion Protection Directive (ATEX)

fully automatic, electrically actuated
E2/E3/E4

Weight [g]
Water separator 2,000
Water separator with condensate drain, | 2,400

Materials
Sectional view

Standard flow rate gn as a function of differential pressure Ap1-2
MS9-LWS-3//AGE, pneumatic connection G3/4

Water separator
Housing Die-cast aluminium
Bowl Wrought aluminium alloy
Inspection window PA
Spin disc POM
Isolating disc POM
- Cover PA reinforced

Connecting plate, module
connector, mounting bracket

Die-cast aluminium

Seals

NBR

20000

2 7
/ ’/'
1.5 i
= ’/
= .
=] / .'/ //
~ 1 - g
/
e /, e
0.5 S A -
. T
0 5000 10000 15000
gn [l/min]
4 bar ———- 10 bar
—-e—e- — 6har wesesseees 12 bar

2016/03 - Subject to change

Note on materials

E2, E3 or E4)

RoHS-compliant (not with variant

MS9-LWS-1/AGF, pneumatic connection G1

p1-2 [bar]

2
ey
s/
1.5 /
S0
,,'; 7 -
! Yt
S
s
0.5 P
o il
0 5000 10000 15000 20000
gn [l/min]
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Water separators MS9-LWS, MS series FESTO

Technical data

Dimensions - Basic version Download CAD data =» www.festo.com
Without connecting thread G, fully automatic condensate drain V
B3
B2 B1
| |
~N
S » j
b
L =
hr

Installation dimensions
9 %%
1 => Flow direction

Type B1 B2 B3 L1 L2 L4 L5 L6
MS9-LWS-G 90 45 109 310.5 62 120 50 34.5
Dimensions - Connecting thread/connecting plate Download CAD data =» www.festo.com
With connecting thread 34 or 1 With connecting plate AG...
Bé6 B5 B8
T1 B4 !
X .|==r -
= I
o 1 = 1
5 D N - 2 514 G - Z
oo AN i\
=== of @
[
v v
| I
Mounting screw M6xmin.90 to DIN 912 (not included in the scope of Earthing screw M4x8 (only with => Flow direction
delivery) for wall mounting without mounting bracket MS9-...-EX4)
Type B4 B5 B6 B7 B8 D1 D4 D5 L7 L8 Tl =
EX4 EX4
MS9-LWS-3/4 G¥%4
0 104 1. - - - 11 6. 66 - 6 -
MS9-LWS-1 9 91.5 o 5
MS9-LWS-AGD 132 GY2 30
MS9-LWS-AGE 132 G¥%4 36
MS9-LWS-AGF - - - 112 122 142 G1 - - - 35 - 41
MS9-LWS-AGG 162 G1Y4 50
MS9-LWS-AGH 176 G1Y2 55

£ Note: This product conforms to 1SO 1179-1 and to 1SO 228-1

20 => Internet: www.festo.com/catalogy/... Subject to change - 2016/03




Water separators MS9-LWS, MS series

Technical data

Dimensions — Condensate drain
Fully automatic V

Barbed connector for plastic tubing

PCN-4

Fully automatic, electrically actuated E2/E3/E4

FESTO

Download CAD data =» www.festo.com

Technical data =» Internet: pwea

I::| Condensate drain PWEA:
Electrical connection: Screw
terminal PG9
Connection 360° rotatable for
3 [8o] plastic tubing PUN-H-12x2
I
[¢]
= =i S
3
L2 .
L1 B1
Type B1 D1 H1 L1 L2 L3
MS9-LWS-...-V - 5 34.5 - - -
MS9-LWS-...-E2/E3/E4 72 - 178 140 108 15
Ordering data
Size Condensate drain Connection | Part No.  Type
MS9 Fully automatic - 571468  MS9-LWS-G-U-V

2016/03 - Subject to change

=> Internet: www.festo.com/catalogy/... 21



Water separators MS9-LWS, MS series FESTO
Ordering data - Modular products

‘ Mandatory data >
Module No. Series Size Function Pneumatic connection Bowl
567857 MS 9 LwS 3,1, AG..., G U
Ordering
example
567857 Ms 9 | - [Lws - | AGD -u
Ordering table
Grid dimension [mm] | 90 Condi- Code Enter
tions code
Module No. 567857
Series Standard MS MS
Size 9 9 9
Function Water separator -LWS -LWS
Pneumatic connection Female thread G3/4 -Y4
Female thread G1 -1
Connecting plate G%2 -AGD
Connecting plate G¥% -AGE
Connecting plate G1 -AGF
Connecting plate G1Y4 -AGG
Connecting plate G142 -AGH
Module without connecting thread, without connecting plate -G
W | Bowl Metal bowl -U -u

%, 1, G, E2, E3, E4, WPM
Not with EU certification EX4

Transfer order code
567857 | |MS 9 | - | Lws -] |-u |

22 => Internet: www.festo.com/catalogy/... Subject to change - 2016/03




Water separators MS9-LWS, MS series

Ordering data - Modular products

FESTO

> Mandatory data ’ ‘ [0] Options
Condensate drain Type of mounting EU certification UL certification Flow direction
V,E2, E3, E4 WP, WPM, WPB EX4 uL1 z
-[v |- wp - - -z
Ordering table
Grid dimension [mm]| 90 Condi- Code Enter
tions code
W | Condensate drain Fully automatic (P1 max. 12 bar) -V
External, fully | 110V AC, terminals (P1 max. 16 bar) -E2
automatic, 230 V AC, terminals (P1 max. 16 bar) -E3
electric 24V DC, terminals (P1 max. 16 bar) -E4
— —
[0]| Type of mounting Mounting bracket standard design -Wp
Mounting bracket for attaching the service units -WPM
Mounting bracket for large wall gap -WPB
EU certification 11 2GD to EU Directive 94/9/EG -EX4
UL certification cULus, ordinary location for Canada and USA -UL1
Flow direction Flow direction from right to left -Z
%, 1, G, E2, E3, E4, WPM
Not with EU certification EX4
WP, WPM, WPB Not with pneumatic connection G
Transfer order code
=> Internet: www.festo.com/catalog/... 23

2016/03 - Subject to change



Water separators MS12-LWS, MS series

Peripherals overview

(23]

FESTO

- Note

Additional accessories:

- Module connector for
combination with size MS9
=> Internet: armv

Mounting attachments and accessories
=> Page/Internet
Connecting plate-SET ms12-ag
MS12-AG...
Mounting bracket ms12-wp
MS12-WpP
Module connector ms12-mv
MS12-MV
Fully automatic, electrically actuated condensate drain 30
E2/E3/E4

24 => Internet: www.festo.com/catalogy/...
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Water separators MS12-LWS, MS series FESTO

Type codes
| ms 12 - ws |- G - u - v
Series
MS ‘ Standard service unit
Size
12 ‘ Grid dimension 124 mm
Service function
LWS | Water separator
Pneumatic connection

G ‘ Module without connecting thread, without connecting plate
Bowl guard
u | Integrated as metal bowl

Condensate drain

v | Fully automatic

Additional variants can be ordered using the modular product system = 30
® Pneumatic connection

e Condensate drain

® Type of mounting

e Flow direction

2016/03 - Subject to change => Internet: www.festo.com/catalogy/... 25



Water separators MS12-LWS, MS series

Technical data

Condensate drain,
fully automatic

General technical data

- “ - Flowrate
25,000 |/min

- 1 - Temperature range
+1 ... +60°C

- é - Operating pressure

0.8 ... 16 bar

The water separator removes
condensate from the compressed air.

e Metal bowl

e Constantly high condensate separa-
tion (99%) up to the maximum flow

FESTO

o Available with fully automatic or
fully automatic, electrically
actuated condensate drain

Pneumatic connection 1, 2
Connecting plate AG...

G1, G1v4, G1Y2 or G2

Module without connecting
thread/plate G

Design

Centrifugal separator

Type of mounting

Via accessories

In-line installation

Mounting position

Vertical £5°

Air purity class at the output

Compressed air to SO 8573-1:2010 [-:7:4]

Bowl guard

Integrated as metal bowl

Condensate drain

Fully automatic

Fully automatic, electrically actuated

Degree of condensate [%) 99
separation
Max. condensate volume [ml] 400

£ Note: This product conforms to 1SO 1179-1 and to 1SO 228-1

Flow rates

Standard nominal flow rate  [l/min] 25,000 £15%
QHND

Max. standard flow rate [l/min] 40,000 £15%
On max.

1) Measured at p1 = 6 barand Ap = Q.5 bar

Condensate drain

Operating and environmental conditions

Fully automatic

Fully automatic, electrically actuated

V E2/E3/E4
Operating pressure [bar] 2..12 08..16
Operating medium Compressed air to SO 8573-1:2010 [-:—:-]
Ambient temperature [°q +5...+60 +1 ... +60
Temperature of medium [°q +5...+60 +1 ... +60
Storage temperature [°q +5...+60 +1 ... +60
Corrosion resistance class CRCY 2
1)  Corrosion resistance class CRC 2 to Festo standard FN 940070

Moderate corrosion stress. Indoor applications in which condensation may occur. External visible parts with primarily decorative requirements for the surface and which are in direct contact with the ambient atmo-

sphere typical for industrial applications.

26
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Water separators MS12-LWS, MS series

Technical data

Weight [g]

FESTO

Water separator

6,300

E2/E3/E4

Water separator with fully automatic, 7,000
electrically actuated condensate drain

Accessories

Connecting plate AG... 1,300
Mounting bracket WP 700
Materials

Sectional view

=

Standard flow rate gn as a function of differential pressure Ap1-2
MS12-LWS-AGH/AGI, pneumatic connection G1%2/G2

1 %
/|
ya
0.8 / 7 7
= /7 J/
S 0.6 4
Ra) 7 -
~ ,/_./' /_/-
o 04 i
Rl
0.2 o= —=3-
e
0
0 10000 20000 30000
gn [l/min]
4 bar ———- 10 bar
—-e—e- — 6 bar seeseceseee 12 bar

2016/03 - Subject to change

40000

Water separator

Housing

Die-cast aluminium

Wrought aluminium alloy

Inspection window

PA

Spin disc

POM

Separating plate

POM

—
Bowl

Cover

PA reinforced

- Connecting plate, module
connector, mounting bracket

Die-cast aluminium

- Seals

Nitrile rubber

Note on materials

RoHS-compliant (not with variant
E2, E3 or E4)

=> Internet: www.festo.com/catalogy/...
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Water separators MS12-LWS, MS series

Technical data

Dimensions — Basic design
Module without connecting thread, without connecting plate G, fully automatic condensate drain V

FESTO

Download CAD data =» www.festo.com

B4 B1
B3 B2
———
) — o
i A
® "
¥
- ——
- - Note
Dimensions with
pARNN G © - connecting plate = ms12-a
<1 w r 9 : gp g
L - mounting bracket =» ms12-wp
mn
- m\hr/w Installation dimensions
] @:\‘7/ => Flow direction
Type B1 B2 B3 B4 L1 L2 L4 L5 L6 X1
MS12-LWS-G 124 122 61 148 441 85 165 60 36 36
28 => Internet: www.festo.com/catalogy/... Subject to change - 2016/03




Water separators MS12-LWS, MS series

Technical data

Dimensions — Condensate drain
Fully automatic V

e e e N

O
—

D6

Barbed fitting for plastic tubing

PCN-4

Fully automatic, electrically actuated E2/E3/E4

FESTO

Download CAD data =» www.festo.com

Technical data =» Internet: pwea

Condensate drain PWEA:
ﬁl&ﬁ::m
Electrical connection:
Screw terminal PG9
Connection 360° rotatable for
o] plastic tubing PUN-H-12x2
L3 -
T
- ]
3
L2 B1
L1
Type B1 D6 H1 L1 L2 L3 L6
MS12-LWS-...-V - 5 - - - - 36
MS12-LWS-...-E2/E3/E4 72 - 179 140 108 15.4 -
Ordering data
Size Condensate drain Connection | Part No.  Type
MS12 Fully automatic - 8005550 MS12-LWS-G-U-V

2016/03 - Subject to change

=> Internet: www.festo.com/catalogy/...
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Water separators MS12-LWS, MS series FESTO
Ordering data - Modular products

‘ Mandatory data ’ ‘ [0] Options ’
Module No. Series Size Function Pneumatic Bowl Condensate Type of Flow direction
connection drain mounting
569827 MS 12 LWS AG.., G U V,E2, E3, E4 WP z
Ordering
example
569827 Ms 12 | - [Lws -6 -|lu -|v - -
Ordering table
Grid dimension [mm]| 124 Condi- Code Enter
tions code
Module No. 569827
Series Standard MS MS
Size 12 12 12
Function Water separator -LWS -LWS
Pneumatic connection Connecting plate G1 -AGF
Connecting plate G1V4 -AGG
Connecting plate G142 -AGH
Connecting plate G2 -AGI
Module without connecting thread, without connecting plate -G
Bowl Metal bowl -U -U
Condensate drain Fully automatic (P1 max. 12 bar) -V
External, fully | 110 V AC, terminals (P1 max. 16 bar) -E2
automatic, 230 V AC, terminals (P1 max. 16 bar) -E3
electric 24V DC, terminals (P1 max. 16 bar) -E4
@ Type of mounting Mounting bracket standard design -Wp
Flow direction Flow direction from right to left -Z
G Not with mounting type WP.
WP Only with connecting plate AGF, AGG, AGH or AGI.
Transfer order code
seow7 | WS (12 |-[ws |- - - - - |

30 => Internet: www.festo.com/catalogy/... Subject to change - 2016/03



Product Range and Company Overview

Our experienced engineers provide complete support at every stage of your development process, including: conceptualization,
analysis, engineering, design, assembly, documentation, validation, and production.

Custom Automation Components Custom Control Cabinets Complete Systems
Complete custom engineered solutions Comprehensive engineering support Shipment, stocking and storage services
and on-site services

With a comprehensive line of more than 30,000 automation components, Festo is capable of solving the most complex
automation requirements.

Electromechanical Pneumatics PLCs and 1/0 Devices
Electromechanical actuators, motors, Pneumatic linear and rotary actuators, PLC’s, operator interfaces, sensors
controllers & drivers valves, and air supply and 1/0 devices

Supporting Advanced Automation... As No One Else Can!

Festo is a leading global manufacturer of pneumatic and electromechanical systems, components and controls for industrial
automation, with more than 16,000 employees in 60 national headquarters serving more than 180 countries. For more than 80 years,
Festo has continuously elevated the state of manufacturing with innovations and optimized motion control solutions that deliver higher
performing, more profitable automated manufacturing and processing equipment. Our dedication to the advancement of automation
extends beyond technology to the education and development of current and future automation and robotics designers with simulation
tools, teaching programs, and on-site services.

Quality Assurance, IS0 9001 and I1SO 14001 Certifications
Festo Corporation is committed to supply all Festo products and services that will meet or exceed
our customers’ requirements in product quality, delivery, customer service and satisfaction.

1S0 9001
1S0 14001

To meet this commitment, we strive to ensure a consistent, integrated, and systematic approach to
management that will meet or exceed the requirements of the ISO 9001 standard for Quality
Management and the I1SO 14001 standard for Environmental Management.

14001:CERTC5-16248A-2006-AQ-ESN-TGA

9001:CERTC5-16248-2006-AQ-ESN-TGA

© Copyright 2013, Festo Corporation. While every effort is made to ensure that all dimensions and specifications are correct, Festo cannot guarantee that publications are
completely free of any error, in particular typing or printing errors. Accordingly, Festo cannot be held responsible for the same. For Liability and Warranty conditions, refer to our
“Terms and Conditions of Sale”, available from your local Festo office. All rights reserved. No part of this publication may be reproduced, distributed, or transmitted in any form
or by any means, electronic, mechanical, photocopying or otherwise, without the prior written permission of Festo. All technical data subject to change according to technical
update.

.
J:_" @ Printed on recycled paper at New Horizon Graphic, Inc., FSC certified as an environmental friendly printing plant.
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Festo North America
T

Festo Regional Contact Center

Canadian Customers

Commercial Support:

Tel: 1 877 GO FESTO (1 877 463 3786)
Fax: 1 877 FXFESTO (1 877 393 3786)
Email: festo.canada@ca.festo.com

USA Customers

Commercial Support:

Tel:1 800 99 FESTO (1 800 993 3786)
Fax:1 800 96 FESTO (1 800 963 3786)
Email: customer.service@us.festo.com

Subject to change

[1]Festo Canada
Headquarters

5300 Explorer Drive
Mississauga, ON

[4] Festo United States
Headquarters

Festo Corporation

395 Moreland Road
Hauppauge, NY

[2] Montréal [3]Québec City

5600, Trans-Canada 2930, rue Watt#117
Pointe-Claire, QC Québec, QC

HOR 1B6 G1X 4G3

[5] Appleton Detroit

North 922 Tower View Drive, Suite N 1441 West Long Lake Road
Greenville, WI Troy, MI

54942 48098

[6] Chicago Silicon Valley

85 W Algonquin - Suite 340 4935 Southfront Road, Suite F
Arlington Heights, IL Livermore, CA

60005 94550

Technical Support:

Tel:1 866 GO FESTO (1 866 463 3786)
Fax:1 877 FX FESTO(1 877 393 3786)
Email: technical.support@ca.festo.com

Technical Support:

Tel:1 866 GO FESTO (1 866 463 3786)
Fax:1800 96 FESTO(1 800 963 3786)
Email: product.support@us.festo.com

Internet: www.festo.com/us



	Water separators MS-LWS, MS series
	Product range overview – MS series service units
	Water separators MS6-LWS, MS series
	Peripherals overview

	Type codes
	Technical data
	General technical data
	Sectional view
	Dimensions
	Ordering data

	Water separators MS9-LWS, MS series
	Peripherals overview

	Type codes
	Technical data
	General technical data
	Sectional view
	Dimensions
	Ordering data

	Water separators MS12-LWS, MS series
	Peripherals overview

	Type codes
	Technical data
	General technical data
	Sectional view
	Dimensions
	Ordering data



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 2.40
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




