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RATIONALE

This document is revised to clarify the limitations of the test methodology for cryogenic filters with respect to the
detectable particle size limit. Additionally, equipment system accuracy requirements have been clarified, unit conversions

provided and external r
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3. TEST EQUIPMENT
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3.6 Differential Presst

re-lnstruments

All differential pressures shall be observed utilizing a differential pressure gage or transducer. The overall error, inclusive
of the recording system, shall not exceed +1% at the point of measurement. The pressure lines to the differential gage
shall have a minimum length of 18 in (46 cm) of 0.25 in (6.4 mm) diameter tubing between the gage and the system to

insure temperature stabi

lization at the gage.

3.7 Temperature Measuring Instruments

A temperature measuring device having an accuracy of £10 °F (5.5 °C) at the point of indication shall be utilized to
record temperatures. The response time of the temperature indicator shall not be less than 16 °F (9 °C) per second.

3.8 Flow Meters

A turbine flow meter, or any other type flow meter compatible with cryogenic fluids and having traceability to National
Institute of Standards and Technology (NIST), shall be utilized to determine the system flow rate. The overall error of the
flow meter and recording system combined shall not exceed a root/ mean square of +4% at the point of measurement.
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3.9 Manometer

A manometer calibrated in 0.1 in (2.5 mm) subdivisions shall be utilized for pressure measurements below 2 psig (14 kPa).

3.10 Mass Spectrometer Leak Detector

Detectable minimum lea

kage of 1 x 10 std cc/s.

3.11 Sampling Chamber

The sampling chamber utilized in the low temperature leakage test system shown in Figure 1 shall have an internal
volume of no more than 300 in® (5 L) after deducting the volume of the test filter. The complete chamber shall be sealed
prior to testing. The sampling port shall be located at the top of the helium sampling box.

4. TEST PROCEDURE

4.1 Bubble Test

ES

The test filter shall be syibjected to a bubble point test as described in ARP901. The.initial bubblg

recorded and utilized as

Upon completion of the
of 1 h to eliminate the pq

4.2 Low Temperature

a reference to determine damage and deformation to the filter element du

bubble point test, the filter element shall be dried at@a temperature of 220
ssibility of residual liquid freezing and causing detrimental effects during s

External Leakage Test

The test filter shall be installed in a low temperature pressurization system, as shown in Figure

allow the majority of liqu

The heat exchanger utili
by the adjustment of th
temperature of the gasq
opened and the system
the thermocouple, locatg
a temperature of -320 °H

The liquid nitrogen shut
valve #7. Once drained
valve #15 and gaseous

d nitrogen to drain from the filter when.flow control valve #7 is opened.

yed to reduce the temperature of the gaseous helium shall be filled and m

e liquid nitrogen shutoff valve#14. The heat exchanger shall have the
ous helium to -320 °F + 20 F (-196 °C £ 11 °C) at the outlet. The flow
purged with liquid nitrogen until a temperature of -320 °F + 20 °F (-196 °(
d downstream of thestest filter. The temperature at the thermocouple prok
+ 20 °F (-196 °C_£.11 °C) for a 1 min period.

off valve #2.8hall then be closed and the liquid nitrogen within the syst
the flow gentrol valve #7 shall be closed. With the pressure regulator #
nelium shutoff valve #13. Adjust pressure regulator #11 to the desired test

The pressure shall be

aintained for a 20 min period. Indication from the mass spectrometer

point observed shall be
ring subsequent testing.

°F (104 °C) for a period
ubsequent testing.

1, in a position that will

aintained at the full level
capacity of reducing the
ontrol valve #7 shall be
C + 11 °C) is obtained at
e shall be maintained at

em drained, by opening
11 closed, open shutoff
filter proof pressure .

eak detector #6 should

show a leakage rate of lessthan 1 cc/min

After the 20 min pressurization period, the gaseous helium shutoff valve #13 shall be closed and the system pressure
reduced to zero by opening valve #7. The system vent line #8 shall be long enough to exclude the possibility of
contaminating the atmosphere within the sampling chamber #4.

The cool-down and pressurization cycle described shall be repeated three times. There shall be no indication of the
helium contamination level within the sampling chamber exceeding the specified limit.
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4.3 Maximum Particle Test

A bubble test as described in 4.1 shall be performed on the filter element at room temperature.

A system as shown in Figure 2 shall be utilized to determine the maximum size particle that will pass through the test
filter's element. The test system will be designed to minimize all traps or cavities that would entrain the glass beads
utilized as a contaminant during testing. A pressurization source or a cryogenic pump can be utilized to establish the
required flow rate. Prior to conducting a test program, the system should be thoroughly cleaned and dried.

The membrane filters utilized to obtain the effluent samples shall be in accordance with ARP598. One membrane filter
shall be utilized to obtain effluent samples at flow rates from 0 to 20 gpm (80 L/min). Two membrane filters shall be
installed in parallel to obtain the effluent samples at flow rates from 20 to 40 gpm (80 to 150 L/min). At flow rates from 40
to 60 gpm (150 to 230 L/min), three membrane filter holders shall be utilized in parallel to collect the effluent sample. The
membrane filters shall be dried in a desiccator at a temperature of 125 °F (52 °C) for a 1 h period prior to installing in the
test system to remove a|l signs of moisture.

Prior to installing the te

remained in the test sy
contaminant induction
membrane filter, or filter

Valves #10, #14, and #
shall be slowly adjusted
obtained, as indicated b
probe #5. Valve #10 sh4
the 1 min flow period,
decay to zero.

Flow control valve #10 g
the system, after return
filter removed.

3.4 to determine wheth
recleaned, and the test

The entire effective me{

The test filter shall be in
#4 shall be placed in the
cool down.

bt filter in the system, a blank run will be performed to insure thatresidu
stem from previous tests. A fitting shall be installed in the system to
alves #2 and #4 shall be placed in the closed position with‘yalve #14

6 shall then be placed in the open position and the system cooled down
to obtain the test filter's rated flow through the system, after single-pha
y a continuous reading of -320 °F £ 20 °F (-196.°C:% 11 °C) at the inlet te
Il be adjusted to maintain the flow rate through the system for a 1 min pe

hall then be closed and the system allowed to return to ambient tempera
ng to ambient temperature, shalkbe bled through valve #10 to atmosp

brane filter area should then be examined, utilizing the optical equipm:s
r any glass beads are present. If signs of glass beads are observed, the
escribed repeated(until there is no evidence of glass beads.

stalled in the«system and a membrane filter installed in the filter holders,
closed condition and valves #10, #14, and #16 placed in the open positic

The tee fitting cap #3 s
and size distribution of

:

all be-removed; the glass beads introduced into the system; and the ca

5, depending upon flow rate, shall be installed downstream of the test filter.

b

Bl glass beads have not
duplicate the filter. The
in the open position. A

. Flow control valve #10
se liquid flow has been
mperature thermocouple
riod. Upon conclusion of

alve #16 shall be placed in the closed pesition and the pressure within the system allowed to

re. The pressure within
re and the membrane

ent described in Section
complete system will be

Item #12. Valve #2 and
n to allow the system to

b replaced. The quantity

Iass beads should be equal to the quantity and size required by the bag

ic specification to which

this specification is a supplement.

After single-phase flow is obtained through the test filter, as indicated by a constant differential pressure across the filter,
and an inlet temperature of -320 °F + 20 °F (-196 °C + 11 °C) at the inlet temperature thermocouple probe, the flow
control valve #10 shall be adjusted to maintain rated flow. Valves #2 and #4 shall be opened and valve #14 placed in the
closed position. The flow rate through the system shall be maintained for a 1 min period. Valve #16 shall then be placed in
the closed position and the system pressure allowed to decay to zero; at that time valve #10 shall be closed and the
system allowed to return to ambient temperature. The pressure built up within the system due to thermal expansion,
should be periodically vented to atmosphere so as not to exceed the working pressure of the system. The membrane
filters utilized to obtain the effluent sample shall then be removed from the system. The entire surface area will then be
scanned for the maximum particle utilizing the optical equipment described in Section 3.4. If disintegration of the
membrane filter is observed at any point on the surface, the test results will be considered invalid and the test repeated.
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FIGURE 2 — MAXIMUM PARTICLE TEST SYSTEM
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4.4 Thermal Shock Test

The test filter shall be subjected to a bubble point test as described in Section 4.1 and ARP901. The initial bubble point
observed shall be recorded and utilized as a reference to determine damage and deformation to the filter element during
thermal shock.

The test filter shall then be installed in a system, as shown in Figure 3, and subjected to an ambient temperature of 160 °F
(71 °C) for a period of 1 h, or until complete temperature stabilization has occurred; whichever is greater. Temperature
stabilization shall be determined as having occurred when a temperature of 160 °F + 10 °F (71 °C £ 5.5 °C) is recorded on
both the internal and external thermocouple probes.

Flow control valves #8 and #9, located upstream of the test filter shall then be opened and a single phase of liquid flow
obtained. Flow control valve #8 shall then be closed and flow control valve #6 opened, allowing the temperature at the
outlet port of the filter to] be reduced to -300 °F (-184 °C) in a 30 s period, or less. The test filter-ghall then be resubjected
to an ambient temperature of 160 °F (71 °C) until temperature stabilization as occurred. The temperature cycle described
shall be repeated ten times. Upon conclusion of the ten cycles, the filter shall be remoyed from the test system and
disassembled.

The element shall then pe subjected to a bubble point test as described in Section4.1. The bu
compare with the initial ubble point obtained prior to conducting the thermal shoek test.

ble point obtained shall

There shall be no evidence of damage or distortion.

4.5 Heat Influx Determination Test
Prior to conducting the |[heat influx determination test, the sunshine test, as described in MIL-S
Procedure I, shall be performed on the test filter. The surface temperature of the test filter, recor

test, shall be the surfacq temperature of the filter during the_heat influx determination test.

TD- 810, Method 505.5
ded during the sunshine

ate the final installation
ion of the test filter, to
clean and moisture-free

The test filter shall be |nstalled in a system as shown~in Figure 4. The installation shall duplig
intended. Any exposed| portions of the lines or connections should be insulated after installa
maintain the system heat leak tare below 350 Btu/h" (370 kJ/h). It is essential that the system be
to eliminate the possibilify of floats freezing to.the wall of the ullage chamber.

The shutoff valves #1 and #11 shall be opened and the system purged with liquid nitrogen until femperature stabilization

has occurred in the sys
and #11 shall be placed
ullage indicators. The p

em, as indicated by a continuous single phase flow of liquid nitrogen ou
in a closedosition and the system allowed to stabilize as indicated by
psition of.the indicator in each ullage shall be observed and recorded. T

observed and recorde

to\within +1s. The reading of each indicator should be taken simu

t of valve #1. Valves #1
a steady reading on the
he time required for the
f liquid nitrogen, shall be
taneously. The surface

indicators and floats wit{in the ullage chambers to fall a minimum of 8 in (20 cm), due to boil-off o

temperature of the test [filter and the fluid temperature within the test system shall be continuoysly recorded during the
boil-off period, to insure system temperature stability. The atmospheric pressure will be recorded to allow correction of the
heat of vaporization and specific volume of liquid nitrogen as described in 4.5.1 herein. The test described shall be
repeated a total of three times, and the data accumulated during each cycle, recorded.

The heat influx of the system recorded during the three separate tests shall agree within +5 Btu/h (£5 kJ/h). The mean
value between the three runs shall be utilized as the gross heat influx.

The test filter shall be removed from the test system and the two fittings utilized to connect the test filter to the test system
joined together. The test described shall be repeated with the ambient temperature maintained at the previously
prescribed temperature. The test shall be performed a total of three times to determine system tare. The test results
obtained during each test shall have a repeatability of £5 Btu/h (x5 kJ/h). The mean value shall be utilized to calculate the
net heat influx.
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FIGURE\3 - THERMAL SHOCK TEST SYSTEM
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