FOAM PROPORTIONING EQUIPMENT

EQUIPMENT

IMPORTANT: Read through this manual before starting
any design, installation or maintenance.

The Buckeye In-Line Balanced Pressure Proportioning
unit is one component in a balanced pressure foam pump
fire protection system. The complete system consists of
an atmospheric foam concentrate storage tank(s), posi-
tive displacement foam concentrate pump(s), pump
controller(s), associated valves, piping, pressure regulat-
ing valve and an in-line balanced pressure proportioning
unit(s) (ILBP.)

Any Foam Fire Protection System must be designed in
accordance with the Authority Having JurisdictionO
whether it is the Insurance Carrier, Fire Marshal, end user
or the relevant NFPA Fire Code(s.)

POSITIVE DISPLACEMENT FOAM PUMP

¢ Can self-prime.
* No vapor lock.
¢ Pumps all viscosity foam concentrates.

¢ Can generate high discharge pressure beyond full flow
design pressures during system low flow conditions
or single zone activation while maintaining constant
flow.

¢ Consistent output.

The ILBP system operates by maintaining equal pressures
between the foam concentrate and the water within the
proportioner. This automatic balancing of the concentrate
and water allows the proportioner to be used over a wide
flow range. The system operates by passing the foam
concentrate from a positive displacement foam pump
through a diaphragm balancing valve and into the
proportioner. The diaphragm valve senses the water and
foam concentrate pressures, balances these pressures
and meters the correct amount of foam concentrate
through the inlet orifice into the proportioner. The orifice
is sized according to the type of foam concentrate being
used and the flow rate required.

IN-LINE BALANCED PROPORTIONER SYSTEM DESIGN

Before installation of the Buckeye ILBP system(s), check
all components to ensure that no damage has occurred
during shipment.

DESIGN NOTE:

When designing a foam fire protection system, refer to
the two graphs regarding flow rates and friction loss
through the ratio controller.

CENTRIFUGAL FOAM PUMP

* Requires flooded suction.

* No vapor lock.

¢ Pumps all viscosity foam concentrates.

¢ Can develop high pressures with reduced flow rates.
¢ Variable output.

DESIGN NOTE:

Check the manufacturer approved flow ranges of the ILBP
unit(s) with the particular foam concentrate being used in
the system.

REMEMBER: The Alcohol Resistant AFFFs normally have
HIGHER approved low end flow rates than the standard
AFFF type concentrates through the ratio controller or
the ILBP unit.

The above is very important especially in a closed head
sprinkler foam fire protection system. The following is an
example:

NFPA 16 shows a closed head foam water system cover-
ing 1,500 sq. ft. with an application rate of 0.16 gpm/sg.
ft. If all the heads open, the flow rate is 240 gpm. A 3"
ILBP unit has a typical approved flow rate using standard
3% AFFF of approximately 150 - 550 gpm. The required
240 gpm falls well within the ratio controller limits. Cor-
rect foam proportioning should start flowing when the mini-
mum flow of the controller is reached.
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The same system covering the same 1,500 sq. ft. with
the same application rate but the foam concentrate of
choice is 3% AR-AFFF. The flow range of the ILBP unit
using the 3% AR-AFFF is 190 - 500 gpm. A greater num-
ber of heads will have to open before accurate propor-
tioning of the foam concentrate is achieved.

The following example is a closed head and in-rack sprin-
kler system (3 levels high) located in a warehouse con-
taining water miscible flammable liquids. The foam/water
system application rate is per NFPA 30. The overhead
application rate is 0.3 gpm/sq. ft. over 1,500 sq. ft. when
using high temperature sprinkler heads. The in-rack sys-
tem is based on 3 sprinkler heads discharging per level.
Each in-rack sprinkler is a standard 1/2" orifice with a K
factor of 5.65 and inlet pressure of 30 psi. Foam liquid
used is AR-3%/6% @ 6%. The overhead system flow rate
is 450 gpm and the in-rack is 31 gpm per head x 3 per
level x 3 racks high = 279 gpm. Total flow 450 + 279 =
729 gpm.

The flow rate required has increased making it neces-
sary to check the approved flow range of the various size
ILBP units to ascertain a suitable unit for the system. The
ratio controller of choice would be the 4" ILBP unit with a
flow range of 390 - 1300 gpm. A number of sprinkler heads
must operate before the minimum flow rate of 390 gpm is
reached and accurate proportioning occurs. For compari-
son purposes, the flow rate of a 4" ratio controller used
with a bladder tank is 400 - 1500 gpm.

NOTE:

A major difference between a bladder tank system and a
positive displacement foam pump system is that with the
bladder tank system at flow rates BELOW the approved
low end flow rate of the ratio controller, proportioning of
the foam concentrate becomes very lean until a point is
reached where there is no foam concentrate being mixed
into the water stream. The ratio controller requires a cer-
tain velocity from the water stream through the modified
venturi. This causes a low pressure area within the con-
troller which allows the foam concentrate from the blad-
der tank to mix with the water.

With the foam pump it works in reverse. At flow rates BE-
LOW the approved low end flow rate of the controller, the
proportioning of the foam concentrate can become rich.
This is caused by the fact that the foam pump is pumping
the foam concentrate at a higher pressure than the water
pressure, thus forcing the foam concentrate into the wa-
ter stream even at low flow rates. This is the reason why
a foam pump system is more suitable for a closed head
foam water system rather than a bladder tank.

Although the discharging foam solution from the sprinkler
heads is being proportioned rich when flow rates are un-
der the approved low end flow rate of the ratio controller,
it is better to have rich foam solution discharging from the
sprinkler heads rather than no foam solution when a blad-
der tank is being used.

INSTALLATION INFORMATION

When installing an ILBP into the sprinkler riser or fire pro-
tection system, refer to the data sheet for Ratio Control-
lers regarding the length of straight pipe that is required
upstream and down stream from the controller. The
straight pipe minimizes the turbulence inside the control-
ler which allows more accurate proportioning.

If a Hydraulic Actuated Ball Valve is required in the foam
concentrate line to the ILBP, it should be same size as
the foam concentrate inlet piping and be installed imme-
diately before the ILBP assembly. This valve is used to
prevent foam concentrate from entering into the ILBP
when the system is not in operation. The valve is nor-
mally in the closed position and is activated by water pres-
sure. Normally a 1/4" or 3/8" copper tube feeds water to
the hydraulic valve from the alarm side of either a deluge
or an alarm valve when the system is activated.

With an ILBP proportioning system, there is no restriction
on the distance between the foam pump and the ILBP
assembly as there is with a bladder tank system. For the
ILBP system to operate correctly, the foam concentrate
must flow into the ILBP assembly at approximately 20 psi
higher than the maximum water pressure that would be
experienced at the ratio controller. It must also maintain
the concentrate®higher pressure requirements through
the full demand of the system when it is activated. If us-
ing standard 3% AFFF all hydraulic calculations are based
on water flow through the concentrate piping. If the AR-
AFFF concentrates are used, refer to the data sheet cov-
ering Eriction Loss Data for AR-AFFF ConcentratesO
which enable hydraulic calculations to be carried out for
the foam concentrate piping from the foam pump to the
ILBP assembly.

GENERAL INFORMATION

¢ Standard schedule 40 black steel, brass or stainless
pipe is suitable for use with Buckeye AFFF type con-
centrates. Galvanized pipe is not suitable for use with
AFFF concentrates in an undiluted form.

* AFFFs have a solvent included in their formulation,
which may dissolve standard pipe joint compounds

(pipe dope) normally used with plain water sprinkler
systems. When installing a foam water fire protection
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system using AFFF or AR-AFFF concentrates, itis rec-
ommended that a quality Teflon" tape in accordance
with MIL-T-27730 and Teflon”based pipe joining com-
pound be used on all threaded fittings coming in con-
tact with the foam concentrate or solution.

¢ Should any AFFF concentrate spill on a painted sur-
face, immediately wash the area with water. The sol-
vents in the AFFF or the AR-AFFF may cause streak-
ing of a painted surface.

* [tis recommended that all valves (swing check or ball
valves) shown on any sketch in this information be
installed within the piping arrangements to the blad-
der tank.

* Materials suitable for use as an AFFF or AR-AFFF con-
centrate atmospheric storage tank are:

Cross linked polyethylene, fiberglass, and stainless steel.
The high density cross linked polyethylene tanks do pro-
vide the best choice today. They are suitable for use with
all types of foam concentrates, they provide excellent cor-
rosion resistance and a very long use life. They also re-
sist more rough handling during shipment. In some cases
carbon steel has been used, but these tanks suffer from
high corrosion, particularly above the liquid level and are
thus not recommended for this duty.

ILBP MAINTENANCE AND INSPECTION

Buckeye recommends that the ILBP system be maintained
and inspected at least every six months; however, cer-
tain requirements can alter the frequency of inspection
such as:

¢ Location of the system.
* System use.
¢ Local authority/insurance company requirements.

To ensure the system is full and operable, the following
should be checked.

* The general appearance of the concentrate storage
tank and contents which includes the foam concen-
trate level. With AR-AFFF, Buckeye recommends a thin
layer of mineral oil floating on top to prevent evapora-
tion.
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* Onanannual basis, a sample of the concentrate should
be taken from the storage tank (approx. 1 pint), placed
in a container and sent to the manufacturer for testing.
DO NOT USE A GLASS CONTAINER!

* Inspect all valves to ensure correct operation and that
they are in the Ghormal operatingQosition. These
valves should have either a ring pin or a seal that locks
and secures the valve in the correct position.

* Check all piping and supports for any corrosion and
leaks.

¢ Check all name plates for legibility and corrosion.

* Close the ILBP manual ball valve and start the foam
pump. As pressure increases, the pressure control
valve should open and allow the foam concentrate to
recirculate back into the storage tank. Observe at what
pressure the valve opens and ascertain that this is
within the system specifications. Check for any foam
leaks. Turn foam pump off after establishing foam pump
performance according to system design.

¢ Leaving the ILBP manual ball valve shut, flow foam
fire protection system or alarm valve and check that
the hydraulic valve will open. After checking, close sys-
tem down, relieve pressure on the hydraulic ball valve
and close the valve manually.

* |tis recommended that on an annual basis, the sys-
tem is flow tested to ensure correct proportioning.

* Replace any foam concentrate used in testing.

¢ After all checks have been completed, place all ball
valves in the correct normal operating position.

DESIGN NOTE - OPTIONAL MANUAL OVERRIDE

A manual override can be installed as a measure to oper-
ate the ILBP in case the diaphragm balancing valve fails
to operate properly for any reason. The ILBP with the
manual override option can be operated manually by clos-
ing the concentrate control valve (1/4 turn ball valve) and
opening the gate valve until the pressures indicated by
the duplex gauge are balanced. For normal operation,
the gate valve should be closed and the concentrate con-
trol valve should be open.
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