
TECHNICAL BRIEF

BevASSURE™ II INTEGRITY TESTING
INTRODUCTION

The in teg rity test is the cus tomer’s method to vali date the per form ance of a mem brane fil ter at its
re ten tion rat ing.  Three meth ods are com monly em ployed:

1.  Meas uring the bub ble point pres sure.

2.  Meas ur ing the dif fu sion flow.

3.  Pres sure hold, an al ter na tive to meas ur ing dif fu sion flow.

BUBBLE POINT PRESSURE (Refer to Figure 1)
1. Defi ni tion

The bub ble point is the mini mum gas pres sure re quired to over come the sur face ten sion hold ing
wa ter in a mem brane fil ter’s larg est pore.

The bub ble point pres sure meas ure ment is rec om mended for sin gle 10- inch car tridge fil ters or
smaller.  When more fil ter area is on line, it be comes dif fi cult to dis tin guish dif fu sional flow from
the true bulk flow which oc curs at the bub ble point pres sure.  For set ups with 2 or more 10- inch
equiva lent car tridges, please use the dif fu sion flow or pres sure hold meas ure ments.

2. Pro ce dure
A. In stall the fil ter in the hous ing and wet with clean fil tered wa ter at am bi ent tem pera ture and at

a flow rate of about 3 GPM (11 li ters/min) per 10" car tridge for 10 min utes or more.

B. Close in let and out let valves to iso late the hous ing.

C. Con nect a tube from the out let port to a con tainer of wa ter*.

D. Us ing the up stream valve, slowly pres sur ize the sys tem with a regu lated sup ply of air or ni tro -
gen (DO NOT USE CO

²
), rais ing the pres sure 5 psi (.34 bar) per minute.  When within 5 psi

(.34 bar) of the ex pected bub ble point pres sure, make only very grad ual 1 psi (.07 bar) in -
creases.

E. Ob serve any air flow from the tube con nected to the down stream port.  A mod est flow of
small bub bles is dif fu sional flow only.  When flow of large bub bles ap pears, the fil ter’s bub ble
point has been reached.

F. If the bub ble point is less than the rec om mended value, con sid er the fol low ing:

Was the fil ter com pletely wet out?

Was the fil ter wet with wa ter only?

Was the cor rect pore size fil ter in stalled?

Was the tem pera ture of the wa ter and fil ter am bi ent?

Was the fil ter seated cor rectly in the hous ing and were the o- rings un dam aged?

* It is im por tant to make an asep tic con nec tion and to close the out let port im me di ate ly af ter the sys tem has been in teg rity 

tested to pre vent con tami na tion.
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BevASSURE™ II Grade  Minimum Bubble Point Pressure - psi (bars)

BA045  24 (1.7)

BA065  16 (1.1)

DIFFUSION FLOW TEST (Refer to Figure 2)
1. Defi ni tion

Ac cord ing to Fick’s Law of Dif fu sion, when a dif fer en tial gas pres sure ex ists across a wet ted
mem brane, the gas mole cules will “dif fuse” through the wa ter fill ing the pores of the mem brane.
The rate of pas sage is pro por tional to the solu bil ity of the gas in the wet ting so lu tion, the dif fer en -
tial pres sure, the thick ness of the mem brane, and the sur face area of the mem brane.  The dif fu -
sion rate is meas ured at a pres sure just be low (typi cally 80% of) the bub ble point pres sure.  If no
bulk flow ex ists, there are no pores large enough to com pro mise the fil ter’s in teg rity.  The Dif fu sion 
Flow Test (DFT) may be em ployed with any number of in stalled car tridges.

2. Pro ce dure
A. In stall the fil ter(s) in the hous ing and wet with clean fil tered wa ter at am bi ent tem pera ture and 

at a flow rate of about 3 GPM (11 li ters/min) per 10" equiva lent for ten min utes or more.

B. Close in let and out let valves to iso late the hous ing.

C. Con nect a tube from the out let port to a con tainer of wa ter (see pre cau tion ary note fol low ing
the bub ble point pres sure method above) and a regu lated sup ply of air or ni tro gen (DO NOT
USE CO

²
). 

D. Us ing the up stream valve, slowly pres sur ize the sys tem to the rec om mended DFT pres sure
value (which is typi cally 80% of the mem bra ne’s bub ble point pres sure), and al low the sys tem 
to equili brate for a mini mum of one minute, or un til a steady flow of gas ex its the out let port
into the water- filled ves sel.

E. Place the open ing of the tube un der an in verted gradu ated cyl in der filled with wa ter.

F. Meas ure the air flow for 5 min utes.  Cal cu late the dif fu sion rate in cc/min.

G. If the dif fu sion rate is higher than the speci fi ca tion, con sid er:
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Figure 1:  Bubble Point Test



Was the fil ter com pletely wet out with wa ter only?

Was the cor rect pore size fil ter in stalled?

Was the tem pera ture of the wa ter and fil ter am bi ent?

Was the sta bi li za tion time ade quate?

Was the fil ter seated cor rectly in the hous ing and were the o- rings un dam aged?

BevASSURE™ II Grade DFT Pressure - psi (bars)
DFT Specification (cc/min) per

10" equivalent

BA045 20 (1.4) < 15

BA065 13 (0.9) < 15

PRESSURE HOLD TEST (see Figure 3)
1. Defi ni tion

A varia tion of the DFT is the Pres sure Hold Test (PHT).  In stead of meas ur ing the dif fu sion rate of 
gas across the mem brane, the PHT uses a sen si tive pres sure gauge to meas ure the de cay of
pres sure in a closed vol ume on the up stream side of the mem brane as the gas dif fuses.

Auto mat ic in teg rity test ers such as Cuno's Mi cro check™ may be used to per form the PHT.  When
us ing an auto mat ic in teg rity tester, fol low the manu fac turer's in struc tions for con nect ing the unit
into the up stream valve as shown in Fig ure 3.

The PHT uses the fol low ing equa tion:
∆P
T

D P

V

a

hsg
= ( )

D=Manu fac tur er’s maxi mum al low able dif fu sion rate for all the in stalled fil ters in cc/min (see DFT
speci fi ca tions)

T=Time (typi cally 5 min utes)

Pa=At mos pheric pres sure

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

∆P=Al low able pres sure loss
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Figure 2:  Diffusion Flow Test
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2. Pro ce dure (Not Us ing an Auto mat ic In teg rity Tester)
A. In stall the fil ter in the hous ing and wet with clean fil tered wa ter at am bi ent tem pera ture and at

a flow rate of about 3 GPM (11 li ters/min) per 10" equiva lent for 10 min utes or more.

B. Close in let valve and open the out let valve to at mos phere.

C. Us ing the up stream valve, slowly pres sur ize the sys tem to the rec om mended DFT pres sure
value us ing a regu lated sup ply of air or ni tro gen  (DO NOT USE CO

²
)  and al low the sys tem

to equili brate for a mini mum of one minute.

D. When wa ter flow from the out let valve ceases, close off the up stream valve and meas ure the
to tal pres sure drop for 5 min utes.  Com pare ver sus the value rec om mended for the par ticu lar
hous ing and fil ter in use.

Since PHT val ues are de pend ent on the vol ume of the hous ing less the vol ume of the in stalled
car tridges, they must be de ter mined on a case by case ba sis.  Please con tact Cuno Tech ni cal
Serv ice for as sis tance, if nec es sary.
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Figure 3:  Pressure Hold Test
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