
TECHNICAL BRIEF

LifeASSURE® PB GRADE INSTALLATION INTEGRITY TESTING
The in stal la tion in teg rity test was de vel oped to al low cus tom ers to en sure proper in stal la tion and op er a -
tion of LifeASSURE PB fil ter car tridges and cap sules.  The method, called a Pres sure Hold Test (PHT), is
based on gas flow through the wa ter-wet ted mem brane and can be con ducted with any num ber of
LifeASSURE PB fil ters.  The method can be con ducted ei ther man u ally, or with CUNO's CUNOCheck™ 2
au to mated in teg rity test in stru ment.  The in stal la tion in teg rity test is in tended to ver ify proper in stal la tion of 
fil ters and is not cor re lated to bac te ria re duc tion.

1. Definition
The Pres sure Hold Test uses a sen si tive pressure gauge to mea sure the de cay of pres sure across the fil -
ter mem brane.  This pres sure de cay oc curs on a closed vol ume of gas on the up stream side of the mem -
brane as the gas flows from an area of higher pres sure (the up stream side of the mem brane) to one of
lower pres sure (the down stream side).

The Pres sure Hold Test uses the fol low ing equa tion:

Equa tion 1.

Where:

Q = Total max i mum al low able gas flow rate for all car tridges in stalled (in cc/min)

K =14.7 psi (1013 mbar)

Vhsg = Up stream fil ter hous ing vol ume (cc) less the vol ume oc cu pied by the car tridge(s)

DP = Al low able pres sure loss (psi/min)

The al low able pres sure loss for a given fil ter hous ing and LifeASSURE PB fil ter ar range ment is cal cu lated 
by de ter min ing 1. Vhsg, the up stream fil ter hous ing vol ume (cc) less the vol ume oc cu pied by the car -
tridge(s) and 2. Q, the total max i mum al low able dif fu sion rate for all car tridges in stalled (in cc/min).  

Ta ble 1 pro vides the dif fu sion rates for LifeASSURE PB fil ter grades.  To de ter mine the cu mu la tive max i -
mum al low able dif fu sion rate, mul ti ply the rate in the ta ble be low by the num ber of 10" equiv a lent car tridge 
lengths in the fil ter hous ing.  For ex am ple, a hous ing em ploy ing four (4) 30" long LifeASSURE PB grade
PLA020 fil ters, would have a cu mu la tive max i mum al low able dif fu sion rate of 720 cc/min ( 60 cc/min/10"
length x three 10" lengths per car tridge x 4 car tridges = 720 cc/min).

Ta ble 2 pro vides the up stream fil ter hous ing vol ume (cc), less the vol ume oc cu pied by the car tridge(s), for 
stan dard CUNO fil ter hous ings.  This mea sure ment is from the in let flange only.  It is as sumed that the up -
stream hous ing valve is in stalled at this flange.  How ever, if ad di tional pip ing is in cluded be yond the flange 
and be fore the valve, its vol ume must be ac counted for in the to tal up stream fil ter hous ing vol ume.  Please 
con sult CUNO Tech ni cal Sales or CUNO Sci en tific Ap pli ca tions Sup port Ser vices (SASS) for as sis tance
in cal cu lat ing the hous ing vol umes of non-CUNO fil ter hous ings.
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Max i mum al low able pres sure de cay val ues for stan dard CUNO fil ter hous ings are sup plied in Ta ble 3. 
The pres sure de cay val ues given in ta ble 3 are based on a con stant gas tem per a ture in the hous ing dur -
ing test ing.  If us ing a non-CUNO hous ing, or if the up stream vol ume of your CUNO hous ing is greater
than that listed in Ta ble 2 (re fer to * un der Ta ble 2.), you must cal cu late a new al low able pres sure loss for
your hous ing.

Table 1.  - Diffusion Rates For Lifeassure PB Filters

LifeASSURE™ PB Grade Test Pressure (psi) Maximum Gas Flow Rate (cc/min/10" eql.) 

PLA020 12 60

PLA045 6 30

PLA065 3 15

PLA080 1.5 7.5

Table 2  - Filter Housing Upstream  Volume 

CUNO Filter Housing Number of Filters Upstream Volume  (cc)*

A-style, 70235-01 One (1)  2.5" 186

A-style, 70235-02 One (1)  5" 317

1ZVS1 one (1) 10" = 1 1987

1ZVS2 one (1) 20" = 2 3188

1ZVS3 one (1) 30" = 3 4373

1ZVS4 one (1) 40" = 4 5557

1ZMS1 one (1) 10" = 1 2119

1ZMS2 one (1) 20" = 2 3319

1ZMS3 one (1) 30" = 3 4504

1ZMS4 one (1) 40" = 4 5705

4ZWC1 four (4) 10" = 4 11,200

4ZWC2 four (4) 20" = 8 14,400

4ZWC3 four (4) 30" = 12 19,600

4ZWC4 four (4) 40" = 16 24,800

8ZWC1 eight (8) 10" = 8 20,400

8ZWC2 eight (8) 20" = 16 28,800

8ZWC3 eight (8) 30" = 24 37,200

8ZWC4 eight (8) 40" = 32 45,600

11ZWC1 eleven (11) 10" = 11 27,300

11ZWC2 eleven (11) 20" = 22 42,600

11ZWC3 eleven (11) 30" = 33 54,900

11ZWC4 eleven (11) 40" = 44 67,200

21ZWC1 twenty-one (21) 10" = 21 65,300

21ZWC2 twenty-one (21) 20" = 42 80,600

21ZWC3 twenty-one (21) 30" = 63 100,900

21ZWC4 twenty-one (21) 40" = 84 136,200

Note: Multi-car tridge CUNO hous ing se ries ZWB (with bolt clo sures) is iden ti cal in vol ume to the ZWC se ries (with clamp clo sures).  Sin gle car tridge
CUNO hous ing model ZMS (t-line con nec tions) is iden ti cal in vol ume to the ZVS (in-line) model. 

* Up stream vol ume is cal cu lated from the in let flange.  If your fil ter as sem bly has ad di tional pip ing be yond this flange, you must de ter mine the its vol -
ume, add it to the up stream vol ume of your hous ing listed above, and re cal cu late the al low able pres sure de cay us ing equa tion 1.
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Table 3. - Allowable Pressure Decay (psi/min)

CUNO Housing Model
LifeASSURE PB Grade

PLA020 PLA045 PLA065 PLA080

MINI CARTRIDGE HOUSINGS

A-style, 70235-01,  2.5" 0.79 0.40 0.20 0.10

A-style, 70235-02, 5"  0.93 0.46 0.23 0.12

DISPOSABLE CAPSULES

Capsule Size = 2.5" 1.0 0.50 0.25 0.13

Capsule Size = 5"  0.98  0.46 0.25 0.12

STANDARD CARTRIDGE HOUSINGS

1ZVS1 0.44 0.22 0.11 0.06

1ZVS2 0.55 0.28 0.14 0.07

1ZVS3 0.60 0.30 0.15 0.08

1ZVS4 0.62 0.32 0.16 0.08

1ZMS1 0.42 0.21 0.10 0.05

1ZMS2 0.53 0.27 0.13 0.07

1ZMS3 0.59 0.29 0.15 0.07

1ZMS4 0.63 0.31 0.15 0.08

4ZWC1 0.31 0.16 0.08 0.04

4ZWC2 0.49 0.24 0.12 0.06

4ZWC3 0.54 0.27 0.13 0.07

4ZWC4 0.57 0.28 0.14 0.07

8ZWC1 0.35 0.17 0.09 0.04

8ZWC2 0.49 0.24 0.12 0.06

8ZWC3 0.57 0.28 0.14 0.07

8ZWC4 0.62 0.31 0.15 0.08

11ZWC1 0.36 0.18 0.09 0.04

11ZWC2 0.46 0.23 0.11 0.06

11ZWC3 0.53 0.26 0.13 0.07

11ZWC4 0.58 0.29 0.14 0.07

21ZWC1 0.28 0.14 0.07 0.04

21ZWC2 0.46 0.23 0.11 0.06

21ZWC3 0.55 0.28 0.14 0.07

21ZWC4 0.54 0.27 0.14 0.07

Once you have cal cu lated the max i mum al low able pres sure de cay for your LifeASSURE PB fil ter grade
and fil ter hous ing com bi na tion, you are ready to per form the Pres sure Hold Test.  

2. Procedure
1. In stall the fil ter(s) in the hous ing and wet with clean, fil tered wa ter at am bi ent tem per a ture at

a flow rate of 3 GPM/10" car tridge length for 10 min utes.

2. Close in let pro cess valve and open out let pro cess valve to at mo sphere.

3. Slowly pres sur ize the up stream side of the fil ter hous ing to the de sired test pres sure us ing a
reg u lated sup ply of air or ni tro gen (do not use CO2) and al low the sys tem to equilibrate for 5
min utes.

4. When wa ter flow from the out let valve ceases, close the air source valve and mea sure the
pres sure de cay for 1 min ute. Com pare the re sult ver sus the value from Ta ble 3.
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3. Troubleshooting
If the test value is greater than that listed in Ta ble 3., con sider the fol low ing:

+ Verify that you have selected the proper value for the LifeASSURE PB grade filter(s)
you are using and the housing employed.

+ Ensure that there are no air leaks in the housing and assembly by pressurizing the
housing, without filters, for 5 minutes with both inlet and outlet process valves closed.

+ Examine the filters and O-rings for damage.  Replace if needed.

+ Seat the filters firmly in the housing using water or other fluid to lubricate the O-rings.

+ Wet the filters again, increasing the water flow rate, or increasing the system pressure
by slightly closing the downstream process valve.
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