ié% VACCO Ys" HIGH PRESSURE FILTER

SPACE PRODUCTS F1D10675-01

DESCRIPTION

VACCO Industries maintains a product line of flight
qualified etched disc filters, providing absolute
filtration for satellites and spacecraft since 1961.

The etched disc filter's superior characteristics are
due to several features. First, each flow path is
chemically etched into metal by a high precision
photochemical- etching process. Next, each disc
is individually cleaned prior to assembly in a clean
room. Finally, no welding is performed on the

stack element assembly assuring the cleanest and
most reliable filter in the industry.

FEATURES

<% Etched Disc Technology

4 Stainless Steel Construction . ﬂ\(
Titanium Etched Disc Assembly = Q
2X .25 f |

< Weight — 0.068kg (0.15 Ibm) 037 WALL

$.60

1.94

< 10 Micron Absolute Filtration

44000 psig Operating Pressure

OPERATING PARAMETERS

Operating Pressure Range...........cccceevvvveeens 4000 psig | Temperature............... +19°F to +131° F (-7°C to +55°C
Proof PresSsure ...t 6000 psig | Weight........oooviiiieiiiieeen <0.065 Kg (0.143 grams)
BUISt Pressure ........cooccvvveeeeeeiiiiiiieeeeeeeeeens 12000 psig | Proof Pressure .......cccccceeeevvicvnvennnn.. 6000 psig - 5 min.
Filtration Rating...........cccoveeeieeiinniiiieeee. 10 micron abs | External Leakage ............ 6.2 x 10°® sccs @ 4000 psig
[0V = 1 1] oo [ 4.5 scfm Ghe | Flow/ Pressure ............... 0.05 psid @ 4.50 scfm GHe
Pressure Drop (Clean).............. <20 psid @ Rated Flow | Random Vibration................... 17.1 G(rms), 2 min/axis
(Dirty) ......... <50 psid with 0.05 g ACCTD | Dirt Capacity...........cccvvvveeerrns 0.275 psid @ 4000 psig
External Leakage........ccccccceeerininnnn. <1X10°SCCS GHE | wovieeeeeeeeeeeeeeeeeeeeeeeeeeee e with 100 mg ACCTD

Performance characteristics are based upon customer requirements, as such, are not representative of component capabilities or limitations



yéé% VACCO Ys" HIGH PRESSURE FILTER

SPACE PRODUCTS F1D10675-01

PERFORMANCE CHARACTERISTICS

Flow vs Pressure Drop
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ié% VACCO Ys" HIGH PRESSURE GAS FILTER

SPACE PRODUCTS F1D10286-01

DESCRIPTION

VACCO Industries maintains a product line of flight
qualified etched disc filters, providing absolute
filtration for satellites and spacecraft since 1961.

The etched disc filter’'s superior characteristics are
due to several features. First, each flow path is
chemically etched into metal by a high precision
photochemical- etching process. Next, each disc is
individually cleaned prior to assembly in a clean

room. Finally, no welding is performed on the stack D

element assembly assuring the cleanest and most ‘

reliable filter in the industry. C)

FEATURES

4 Etched Disc Technology

4.10 MAX
< All Titanium Construction with o LooMN o o
Titanium Etched Disc Assembly '
% Weight — 1149/0.25 Ibm Q,izo e - w ‘
<% 10 Micron Absolute Filtration J
@ .250-.253

.018-.022 WALL

% 4200 psig Operating Pressure

OPERATING PARAMETERS

Operating Pressure Range...................... 4200 psig | External Leakage.................. <1 x 10 sccs GHe
Proof Pressure ..., 6300 psig | Weight.......ooooevveiiiiiinnnnn. 0.25 Ibm (114 grams)
Burst Pressure ........cccccccceeeeiiiinn. 16800 psig | Operating Temperature ............. +10° to +170° F
Flow Rate........oovvviiiiiiiiiii 4 scfm GHe | Filtration Rating .................. 10 microns absolute
Pressure Drop (Clean) ........... <1 psid @ rated flow | Random Vibration........ 25.32 G(rms), 3 min/axis
(Dirty) ..... <1 psid (max.) with 100 mg @ rated flow

Performance characteristics are based upon customer requirements, as such, are not representative of component capabilities or limitations



yéé% VACCO 4" HIGH PRESSURE GAS FILTER

SPACE PRODUCTS F1D10286-01

PERFORMANCE CHARACTERISTICS

Flow vs Pressure Drop

10.0
=)
(%2}
g
Q
X 1.0 —
(A .
o A'I,
—_ o
2  ——
(%]
v
(a

0.1
1 10

Flow Rate (scfm GHe)

|
VACCO INDUSTRIES, INC. * AEROSPACE PRODUCTS * 10350 VACCO STREET ¢ SOUTH EL MONTE, CA 91733
TEL: (626) 443-7121 « FAX: (626) 442-6943 « WEB: www.vacco.com ¢ E-MAIL: space@vacco.com

A Subsidiary of ESCO Technologies, Inc
07 July, 2004



yég\ VACCO Y4" HIGH PRESSURE GAS FILTER

SPACE PRODUCTS F1D10588-01

DESCRIPTION

VACCO Industries maintains a product line of flight
qualified etched disc filters, providing absolute
filtration for satellites and spacecraft since 1961.

The etched disc filter's superior characteristics are
due to several features. First, each flow path is
chemically etched into metal by a high precision
photochemical- etching process. Next, each disc is
individually cleaned prior to assembly in a clean
room. Finally, no welding is performed on the stack
element assembly assuring the cleanest and most
reliable filter in the industry.

FEATURES

<% Etched Disc Technology

< Flight Qualified o 384
1.09
< All Titanium Construction with a Titanium Z ——
Etched Disc Assembly ~ (

< Weight — 249/0.053 Ibm
< 40 Micron Absolute Filtration

4 4350 psig Operating Pressure

OPERATING PARAMETERS

Operating Pressure Range .......cccccoevcuvveeeeeennn. 4350 psig | External Leakage ...........coccuvvveeennn. <1 x 10° sccs GHe
Proof PreSSUIe.....cccceeicciiiieiee e eciieeeee e 8700 psig | Weight.......ooocciiieeieeeiiieeee, 0.053 Ibm (24 grams)
BUISt Pressure .........ooccvvveevieiiiiiiieeeee s 17400 psig | Operating Temperature....................... -22° to +104° F
Flow Rate.....cccccceeevvviiviiineeeenins 1 scfm (0.035¢g/s) GHe | Filtration Rating ...........ccccccvvveeennn. 40 microns absolute
Pressure Drop (Clean) ......ccccccoevvuvneneen. 0.725 psid max. | Random Vibration................... 24.0 G(rms), 2 min/axis

(DIrtY) veeeee e N/A | ShOCK ..ot N/A

Performance characteristics are based upon customer requirements, as such, are not representative of component capabilities or limitations



yés\ VACCO Y4" HIGH PRESSURE GAS FILTER

SPACE PRODUCTS F1D10588-01

PERFORMANCE CHARACTERISTICS

Pressure Drop @ 4060 psig
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F1D10636-01

SPACE PRODUCTS

gé% VACCO 1/4” HIGH PRESSURE GAS FILTER

DESCRIPTION

VACCO Industries maintains a product line of flight
qualified etched disc filters, providing absolute
filtration for satellites and spacecraft since 1961.

The etched disc filter's superior characteristics are
due to several features. First, each flow path is
chemically etched into metal by a high precision
photochemical- etching process. Next, each disc is
individually cleaned prior to assembly in a clean
room. Finally, no welding is performed on the stack
element assembly assuring the cleanest and most
reliable filter in the industry.

FEATURES

4 Etched Disc Technology

<% Flight Qualified 2625
< 304L Stainless Steel Body o [PX2OMN
Titanium Etched Disc f \ |
1130 “ —r
< Weight — 2509/0.55 Ibm J

2.250-.252

.033-037
WAL

< 10 Micro Absolute Filtration

4 5000 psig Operating Pressure

OPERATING PARAMETERS

Operating Pressure Range .......cccccoovcuvveeeeeennn. 5000 psig | External Leakage ..........ccccceeevnunnnene 1 x 10° sccs GHe
Proof PreSSUIe.....ccccee v ecieeeee e 7500 psig | Weight......coooocieeeeeeieeee, 0.55 Ibm (250 grams)
BUISt Pressure .........ooccvvveevieiiiiiiieeeee s 12500 psig | Operating Temperature..................... -100° to +120° F
Flow Rate......cccccceevvvvnvnnnnn. 29 scfm (0.005 Ib/sec) GHe | Filtration Rating .........cccceeevevnneee. 10 microns absolute
Pressure Drop (Clean)......cccccoovcvveeeeeeennnns 10 psid max. | Random Vibration...................

Dirty) ..... 20 psid max.w/300mg ACFTD | ShOCK ...........uveeiiiiiiiiiiiiiiieiieeeeeeee e,

Performance characteristics are based upon customer requirements, as such, are not representative of component capabilities or limitations



&i;% VACCO 1/4” HIGH PRESSURE GAS FILTER

SPACE PRODUCTS F1D10636-01

PERFORMANCE CHARACTERISTICS

Actual Flow vs Pressure Drop @ 5000 psi
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|
iéé% VACCO 4" HIGH PRESSURE XENON FILTER

‘§ SPACE PRODUCTS F1D10286-02

DESCRIPTION

VACCO Industries maintains a product line of flight
qualified etched disc filters, providing absolute
filtration for satellites and spacecraft since 1961.

The etched disc filter’'s superior characteristics are
due to several features. First, each flow path is
chemically etched into metal by a high precision
photochemical- etching process. Next, each disc is
individually cleaned prior to assembly in a clean
room. Finally, no welding is performed on the stack
element assembly assuring the cleanest and most
reliable filter in the industry.

FEATURES

4 Etched Disc Technology

4.10 MAX
< All Titanium Construction with % 1.00 MIN o e
Titanium Etched Disc Assembly '
% Weight — 114g/0.25 lbm } |
1.120 INLET " }
% 2 Micron Absolute Filtration ¢

4 4200 psig Operating Pressure 950-.953

.018-.022 WALL

OPERATING PARAMETERS

Operating Pressure Range ........coooccvveeeeeeennnnne 4200 psig | External Leakage ..........ccccuvvveennn. <1 x 10° sccs GHe
Proof PreSSUre ......ccoovcvvieeeeee e 6300 psig | Weight.......oooociiveeeeiieeee, 0.25 Ibm (114 grams)
BUISt PreSsure .........cccouveeeveeiinniieieeeee e 16800 psig | Operating Temperature...................... +10° to +170° F
FIOW Rate ....ovvveeeeeee e, >17 sccm GHe | Filtration Rating ........ccccceeeevivinnneee. 2 microns absolute
Pressure Drop (Clean)..<1.5 psid @ 300 psig at flow rate | Random Vibration................. 25.32 G(rms), 3 min/axis
(Dirty)..... 0.3 psid @ 300 psig with 385 mg
ACFTD @ 19800 scch GHe

Performance characteristics are based upon customer requirements, as such, are not representative of component capabilities or limitations



yéé% VACCO 4" HIGH PRESSURE XENON FILTER

SPACE PRODUCTS F1D10286-02

PERFORMANCE CHARACTERISTICS

Flow vs Pressure Drop @ 300 psig
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SPACE PRODUCTS F1D10639-01

ié% VACCO %" HIGH FLOW FILTER ASSEMBLY

DESCRIPTION

VACCO Industries maintains a product line of
flight qualified etched disc filters, providing
absolute filtration for satellites and spacecraft
since 1961.

The etched disc filter's superior characteristics
are due to several features. First, each flow
path is chemically etched into metal by a high
precision photochemical- etching process.
Next, each disc is individually cleaned prior to
assembly in a clean room. Finally, no welding
is performed on the stack element assembly
assuring the cleanest and most reliable filter in
the industry.

FEATURES

<4 Very High Flow Capacity

<% Etched Disc Technology

<% Stainless Steel Construction Body, - — !
Titanium Etched Disc Assembly x50 | FLow w

.024 WALL

< Weight — 10009/2.2 Ibm
4 15 p Absolute Filtration

4 500 psig Operating Pressure

OPERATING PARAMETERS

Operating Pressure Range .......cccccoevuvieeeeeeeene 500 psig | External Leakage1 ........................ 1.0 x 10° sccs GHe
Proof PreSSUIe.......ccovvcvviieeeee e 750 psig | External Leakage®............oo......... 6.2 x 10® sccs GHe
BUISt PreSSUre ........ooviiiiiieiiiee e 1250 psig | Weight......ccovviiieiiiie 2.2 Ibm (1000 g)
FIow Rate......cccocvvieiiiiiii e, 0.90 Ibm/sec N,H, | Operating Temperature................... +40° F to +120° F
.......................................................... 0.80 Ibm/sec N,O,4 | Filtration Rating ........................... 15 microns absolute
Pressure Drop (Clean) ........cccooovvveevevennn. 5 psid max | Random Vibration................... 36.9 G(rms), 3 min/aixs
Pressure Drop (Clean)2 ....................................... 2.1 psid | ShockK ....cccoovviiiiiiiiiinnnnns 2500 G — Peak Shock Load
[(B]171Y) IS 10 psid max with 1.2 grams of ACCTD

1. Customer Requirement.
2. Actual Test Data

Performance characteristics are based upon customer requirements, as such are not representative of component capabilities or limitations.



yéé% VACCO %" HIGH FLOW FILTER ASSEMBLY

SPACE PRODUCTS F1D10639-01

PERFORMANCE CHARACTERISTICS

Pressure Drop @ 500 psig
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