United States
Department of Agriculture

Forest Service

National Technology &
Development Center

5100—Fire Management
1151 1807—SDTDC

August 2011

Foam Proportioner
Performance
Evaluation

WATER
SUPPLY

Percent Foam Blend

—=— Robwen 500
Foam Blend Comparison Curves for

—=— Foam Pro 1601
0.7% Foam Blend, 300 psi

180 —+—Foam Pro 2001
——0.7% Foam Blend plus
160
——0.7% Foam Blend minus.
1.40 ]
1.20
1.00
080 \\
060
040 S I E———
020
000
° 9 2 © 3 9 2 o 2 9 2 o 3
& 3 4 8 8 3 2 g 8 8 2 2
S g 2 8 & & B 8
Flowrate~GPM

Family of Curves for
140.00 Robwen Hydroflow 100 Proportioner Pressure Loss versus Flowrate
Silvex

120,00

100.00
g 5000 —=— 3%, 100psi
¢
s 6000 —— 5%, 50psi
S 5%, 100psi
2 4000 —+— 5%, 300 psi
] —+— 7%, 100psi
T 2000

000 -
2000
8 8
Flowrate-gpm

FLOW —=—

Family of Curves for
Dosamatic A-21 Proportioner Percent Foam Blend versus Flowrate

080 Silvex

0.70

0.60 M
0.50

Percent Foam Blend

3"FLOW
CONTROL

—=—Foam Pro 1600

—e—Foam Pro 2001

—=—Hale Foam Logix 2.1A

=
8

Percent Foam Blend
2 g
& 3

Flowrate~

3
8

e X VALVE
FOAM ~ \
PROPERTIONER ] I IPN! x
L—
TEST UNIT FLOW —=— \
FLOW
METER
Pressure Loss Comparison Curves for
0.3% Foam Blend, 300 psi
40.00
35.00
30.00
_ 2500
% 2000
3
£ 1500
£ 1000 —=— Robwen 500
—+— Foam Pro 1601
SCALETO 500
WEIGH FOAM —+— Foam Pro 2001
CONCENTRATE 000 +—=
s B8 & g8 § g &
"~ Flowrate-GPM B & N ~ o
—=—Darley Fast Foam 50
Foam Blend Comparison Curves for =+~ Robwen Hydroflow 100
140 Silvex 0.7% Foam Blend, 100 psi Robwen 500







Foam Proportioner
Performance
Evaluation

by
William V. Crane
Civil Engineer (Retired)

USDA Forest Service
San Dimas Technology & Development Center
San Dimas, California

August 2011

The information contained in this publication has been developed
for the guidance of employees of the Forest Service, U.S.
Department of Agriculture, its contractors, and cooperating
Federal and State agencies. The Forest Service assumes no
responsibility for the interpretation or use of this information

by other than its own employees. The use of trade, firm, or
corporation names is for the information and convenience of

the reader. Such use does not constitute an official evaluation,
conclusion, recommendation, endorsement, or approval of any
product or service to the exclusion of others that may be suitable.

The U.S. Department of Agriculture (USDA) prohibits
discrimination in all its programs and activities on the basis of
race, color, national origin, age, disability, and where applicable,
sex, marital status, familial status, parental status, religion,
sexual orientation, genetic information, political beliefs, reprisal,
or because all or part of an individual’s income is derived from
any public assistance program. (Not all prohibited bases apply
to all programs.) Persons with disabilities who require alternative
means for communication of program information (Braille, large
print, audiotape, etc.) should contact USDA’'s TARGET Center
at (202) 720-2600 (voice and TDD). To file a complaint of
discrimination, write USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an
equal opportunity provider and employer.






Table of Contents

1] 10 To 18 T3 1o ) o 1S PRSPPI 1
Automatic Regulating Proportioning SYStEMS .........c..uiiiiiiiiiiie e e e e e eaeaa s 2
[T =Tox i [ 0] 1Yo 1o o USRS 2
VBNTUIT SYSTEIM ...ttt et e ettt e et e e e e e e s e e et e e teeeeeeaeeeeeesaaaanbesseeeeaeaeeeeeesaaassnssnnnnenees 2
A U= o) I @7 1 1=y = PRSP PR 3
Testing and Evaluation MEtNOAS. ....... ..o e e e e e e e e e e e e e e e e e e e et eaeaeeeeas 4
[T o101 (o] o I PP P PO PPPPPPPPN 4
High Viscosity FOamM CONCENIIAIES ........oiiiiiii it e e e e e e e e e e e e e e e e e e s e e aannrnreees 4
EffECtS Of TEMPEIATUIES ..ottt e e e e e e e e e e et e e e e e eaeeeeeeesasasbnnneeeeeeas 5
Proportioner Accuracy and ECONOMUCS .......uuuuuuuiiiieie i ee e ettt e s e e s e e e e e e e e e aeaeaeeeeeeeeesensnsnnes 5
Proportioner Test Results and Performance CUIMNVES ..........ccccuiiiiiiiiiiice ettt e e e e e e e e e 6
Darley Fast FOAM B0......uiiiiiiiiiiiicie ettt e e e e e e e et e e e e e e e e e se e et aaaeeeeeeaaeeeeeanaennnrnnrreaeaes 6
Robwen HydrofloW 100 ........cooiiiiiiie et e e e e e e e e e e e e e e e e s e s st eeeeeaaaeeeeesaassssnnneeeeeeas 7
HAIE V SEIHES 1.07TV ettt ettt e oot e e e e ettt e e e e b bt e e e e e n b et e e e e enbeeeeeeansaeeeeeanneeas 9
FOAM PrO 1600.... ... ittt e ettt e e e ettt e e e e aate e e e e e abte e e e e e anbte e e e e anbee e e e e anbeeeeeeaantaneeeeanee 10
(0T I (o T G O RSO SRUUURSRPN 12
0T I (o T2 00 USSR UPUURRPN 13
[ F= 1L g oY= T I o T G2 SRR 14
RODWEN BO0P ...ttt e e sttt e e e e e a bttt e e e e bttt e e e e ambee e e e e asbeeeeesanbeeeeeeeanbeneeeeannes 15
Conclusions and RECOMENAALIONS .........oiiiiiiiiiie et e ettt e e e e st et e e e sbbe e e e s anbeeeeeeaanbaeeeeeans 17
Considerations for Choosing @ FOam ProportiONEr............cccuiiiiiiiiiiiiiieeee ettt aa e e 17
104 gTeT o1 1aTe J= T = Y] o To ) i{o T =T RO 17
L= 113 PR 21
o] 01T Lo =G OO EPEPPRRPPIN 23
o] 01T Lo )Gl = OO EREPPRRPIIN 27
2 o] 01T Lo =G 2SO PREPPRRPIIN: 29

o] 01T Lo =G I OO ERRPRRRPPIN: 31






Introduction

The San Dimas Technology and Development Center of the Forest Service,
an agency of the U.S. Department of Agriculture, evaluated commercially
available foam concentrate proportioners suitable for wildland fire use.

The purpose of these evaluations was to provide a selection tool for
proportioners that best meet wildland firefighter needs.

First, SDTDC (we) determined the accuracy of the proportioners by
simulating various field operating conditions. Second, we developed

test methods to compare current and future commercial proportioning
equipment. SDTDC also considered cost, maintenance, ease of use, ease
of repair in the field, and parts availability.

Proportioner performance is based on the Forest Service’s “National
Wildland Fire Engine Guide” requirements for foam proportioners used on
Forest Service engines:

The proportioner must be installed on the discharge side of the fire engine
pump.

The accuracy shall be +/- 30 percent of the proportioner setting over the
proportioner’s operating range.

The foam proportioning system shall be installed so foam concentrate or
foam solution cannot return to the water source (engine tank, hydrant, or

draft source).
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Figure 1—General test schematic.




Automatic Regulating
Proportioning Systems

All proportioners we evaluated are automatic regulating proportioning

systems (the proportion of foam concentrate to water remains constant over

a wide range of operating conditions). There are two system types.

Direct Injection
a. Electric powered. An electronically controlled positive displacement

metering pump injects foam concentrate directly into the discharge side
of the water pump. Waterflow is measured by a flowmeter, which sends
signals to a microprocessor that controls the speed of the electric motor
powering the foam concentrate metering pump.

. Water powered. A positive displacement metering pump, powered by

existing waterflow, injects foam concentrate directly into the discharge
side of the water pump. The amount of foam concentrate injected is
proportional to the amount of water passing through the water motor.

Venturi systems
a. Balanced pressure venturi with bladder pressure tank. Foam

concentrate is contained within a bladder inside a pressure tank. The
tank is pressurized with line pressure upstream from the proportioner.
Foam concentrate is fed from the bladder to a venturi through a
metering valve in the proportioner. The amount of foam introduced
through the venturi is proportional to the pressure difference between
the line pressure upstream of the proportioner and the pressure

in the venturi. Static pressure in the venturi varies proportionally

with waterflow through the venturi. The metering valve controls the
percentage of foam used in the mix.

. Balanced pressure venturi with pump. This system is similar in principal

to the bladder pressure tank except that the bladder pressure tank

is replaced with a pump and a pilot-operated relief valve. The pump
provides foam under pressure to the venturi. The pilot-operated relief
valve senses upstream line pressure and returns foam concentrate to
the reservoir maintaining concentrate fed to the venturi at upstream
line pressure. The reduced pressure in the venturi allows concentrate
to flow into the water stream. The amount of concentrate flowing is
proportional to the pressure difference between the upstream line
pressure and the pressure in the venturi. A metering valve controls the
percentage of foam used in the mix.

The primary advantages of automatic regulating proportioning systems are:

The proportioner keeps the water/foam concentrate mix proportional over

a wide range of flows and is not affected by changes in engine pump
inlet pressure, changes in hose length and size, or changes in nozzle
adjustment, size, or elevation.

There is no risk of chemicals being fed back into the engine water tank or
being passed through the pump.




Evaluation Criteria

The mix percentage can be changed during operation, and both positive
and negative pressure outside water sources can be used to feed the
engine pump.

The engine tank and foam concentrate reservoir can be refilled during
operation. The foam concentrate level is clearly visible in the concentrate
reservoir.

The major disadvantages of automatic regulating proportioners are their
cost and relative complexity. Routine maintenance is critical to their
operation.

We evaluated each proportioner using the following criteria: see table 3.

1. Once the percentage of foam concentrate is programmed, it should
remain proportional over the entire range of the water pump’s flow
capacity and pressure (automatic regulation). The percentage of foam
concentrate should remain constant down to near-zero flow (5 percent
of the engine pump rated flow rate) and foam delivery should cease
when the water is completely shut off.

2. The proportioner should maintain accurate foam concentrate
proportioning of +/- 30 percent of the set proportion over the operating
pressure and flow ranges of the water pump it is operating with.

3. The proportioner should not be affected significantly by changes in
engine pump pressure, hose length and size, waterflow, concentrate
viscosity, hose nozzle adjustments/size, or elevation.

4. The proportioner should inject foam concentrate directly into the water
stream on the discharge side of the water pump.

5. The proportioner should be comparatively low cost and a relatively
simple design. It must have very high reliability (infrequent breakdowns)
and very high availability (will work almost all the time when turned
on). It also should have very high maintainability (if it does not work, it
can be repaired quickly). Under normal use in wildfire suppression, it
should require servicing only once a year.

6. The proportioner should be compatible with different types of foam
concentrates, either class A (Forest Service approved) or class B up
to 1-percent concentration. Higher percentages may be desirable for
class B foam. The user should be able to change percentages during
operation, either increase or decrease concentration, and be able to
change from one type foam concentrate to another.

7. The proportioner reservoir should meet the standards in the “National
Wildfire Fire Engine Guide” (5 gallons minimum) (appendix B).

8. The proportioner should provide a method to indicate how much usable
concentrate is left in the proportioner reservoir.

9. The proportioner should not cause excessive pressure loss as water
flows through the proportioner at working flow rates.




Testing and Evaluation
Methods

Discussion
High Viscosity Foam
Concentrates

10. Ideally, the proportioner should not require any external power to
operate. If external power is required, and the fire engine’s 12-volt
electrical system is the power source, the proportioner should require
less than 40 amperes to operate.

11. The proportioner must be constructed of materials compatible for use
with foams when routinely flushed and maintained.

We determined proportioner accuracy by measuring the volume of

foam concentrate used at each flow setting and comparing it to the total
measured volume of water/concentrate mixture that passed through

the system at each setting. We determined concentrate volume using

a precision scale and calculating the volume. A coriolis mass flowmeter
measured the total mixture volume passed during each test setting. At
each test point pressure we measured foam concentrate, temperature, and
water temperature. Pressure was measured at the inlet and outlet of the
proportioner to determine the pressure loss across the proportioner. We
also determined foam concentrate viscosity—as a function of temperature—
at each test setting. Testing was performed in successive tests by
maintaining proportioner upstream pressure settings of 100 and 300 psig
(gauge indicated pressure per square inch) respectively to determine the
influence, if any, of upstream pressure on accuracy. Also, concentrate
viscosity was varied during successive tests by selecting concentrate
products that maintained an average viscosity of 50 centipoise and 500
centipoise respectively to determine what, if any, affect viscosity has on
proportioner performance. We measured the amount of electrical current
required to operate the proportioner unit in amperes using an ammeter.

Table 1—Test
Property Range
Upstream pressure 100 — 300 psi
Concentrate viscosity 50 — 500 centipoise

SDTDC evaluated the test data using a standard data collection form
(appendix D). We used the data to prepare performance curves for flow
versus percent foam mix and flow versus pressure loss. See appendix A
for the comparison curves for the proportional test results and performance
curves.

SDTDC tested some units with high viscosity foam concentrate (Firechoke).
None of the units tested using Firechoke performed well. The results

using the high viscosity foam concentrate were inconsistent. In general,
concentrate proportions ran high (rich) at low flows and low (lean) at high
flows. When a unit was tested with Firechoke, we included those test
results with the other tests. The following discussion is from tests using low
viscosity foam concentrate.




Effects of Temperature

Proportioner Accuracy and
Economics

Low temperatures, such as cooling overnight, affected the viscosity of
the foam concentrate and, in some cases, affected the performance of
the proportioner. The user will have to make operational adjustments for
temperature in some instances when operating under low temperatures
conditions.

SDTDC did not test the proportioners long enough to gather data for a
life cycle cost analysis. We did find that some of the units tested required
more maintenance than others and some were less reliable than others
even during short-term testing. We discuss these characteristics for each
proportioner.

The other characteristic that potentially contributes to life cycle cost is
accuracy. Most of the units were relatively inaccurate at very low flows,
similar to what’s required during mopup operations. If a unit proportions
more foam concentrate to the mix than its setting indicates, this foam

is possibly wasted and adds to the unit’s life-cycle cost. However, there
are factors mitigating this potential waste. First, the potential waste is
small since it occurs only at low flows. During mopup, for example, if a
proportioner mixes at 1 percent instead of 0.1 percent at 10 gallons per
minute (gpm) total flow (a factor of 10) the concentrate used will be 0.01
gpm (about 1 1/4 ounce per minute instead of 1/8 ounce).

Several engine captains said that with over-rich foam mixtures the nozzle
operator will direct the pump operator to adjust the foam mix based on
visual appearance. Firefighters are taught the visual characteristics of
different foam proportions. Note that foam manufacturers certify their
products will perform as described at proportions within 0.1 percent and
1.0-percent foam concentrate.

A proportioner’s consistency is more important than accuracy. It must have
the ability to maintain a constant mix setting over a broad range of flows
and pressures as a hose lay is lengthened and the nozzle elevation is
raised or lowered. A relatively flat curve on the foam concentrate versus
flow rate graph indicates consistency. Most proportioners were not accurate
at low flows, typically providing more foam concentrate than needed. The
exception was the Hale Series V, which provided less concentrate than was
needed for the proper mix at low flows.




Proportioner Test Results and
Performance Curves
Darley Fast Foam 50

The Darley Fast Foam 50 is a balanced-pressure pump, with a venturi type
proportioner suitable for type 4 or smaller wildland engines. In addition to
advantages and disadvantages discussed previously, this unit requires a
12-volt external power source. This proportioner provided consistent foam
mix results above 25 gpm. However, concentrate levels were always lower
than the programmed level, and rarely met the requirement (setting minus
30 percent). At flows under 25 gpm, the unit provided more foam than

was needed and was significantly richer at lowest flows and highest foam
concentrate mixes. Additionally, the unit could not produce flow rates of 150
gpm, as claimed by the manufacturer. Check valves, to prevent recirculating
foam concentrate back into the water tank and check valves to keep foam
concentrate out of the main pump, must be purchased separately. Foam
concentrate tanks are available in several sizes. Low-concentrate indicators
must be purchased separately. The following two graphs represent the
unit’s performance in a general way across a wide range of flows and foam
mixes.
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Robwen Hydroflow 100

The Robwen Hydroflow 100 is a balanced pressure venturi with a water-
motor powered pump. The unit we tested was unreliable and did not provide
consistent results. Several problems occurred during testing, including
piston seizure in the pump and sticking check valves. To its credit, the
manufacturer did provide timely repairs under warranty. The unit must be
flushed after each use; failure to do so could result in required disassembly
prior to future use. The following four graphs represent the unit’'s
performance in a general way across a wide range of flows and foam mixes.
SDTDC does not recommend this unit.
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Hale V Series 1.01V

The Hale V Series is a direct injection foam proportioner suitable for type 2
structural engines or type 3 wildland engines. In addition to advantages and
disadvantages listed in the section on automatic regulating proportioning
systems, this proportioner requires an external 12-volt power supply. The
unit provided reasonably consistent foam mix results at flows greater

than 50 gpm, however, concentrate levels typically were lower than the
programmed level, and rarely met the requirement of the setting minus 30
percent. At flows below 50 gpm, foam mixes were very lean. Check valves
to prevent recirculating foam concentrate back into the water tank and to
keep foam concentrate out of the main pump must be purchased separately.
Foam concentrate tanks are available in several sizes; low-concentrate
indicators also are purchased separately. The following two graphs
represent the unit’s performance in a general way across a wide range of
flows and foam mixes.
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Foam Pro 1600 The Foam Pro 1600 is a direct injection foam proportioner suitable for type 2
structural engines or type 3 wildland engines. In addition to advantages and
disadvantages listed in the section on automatic regulating proportioning
systems, this proportioner requires a 12-volt external power supply. The
unit provided very consistent results within specification at all flows at
100 pounds per square inch (psi) and 200 psi. Check valves to prevent
recirculating foam concentrate back into the water tank and to keep foam
concentrate out of the main pump must be purchased separately. Foam
concentrate tanks are available in several sizes, and low-concentrate
indicators are purchased separately. The following four graphs represent the
unit’s performance in a general way across a wide range of flows and foam

mixes.
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Figure 10—Foam Pro 1600 proportioner percent foam blend versus flowrate—Silvex-poly.
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Foam Pro 1601

The Foam Pro 1601 is a direct injection foam proportioner suitable for type 2
structural engines or type 3 wildland engines. In addition to advantages and
disadvantages listed in the section on automatic regulating proportioning
systems, this proportioner requires a 12-volt external power supply. This
unit was tested only at 300 psi, however, results at lower pressures should
be nearly the same as the Foam Pro 1600. The only difference between
the Foam Pro 1600 and 1601 is the capacity of the foam concentrate
pump. The 1600’s concentrate pump is capable of pumping 1.7 gpm while
the 1601 pumps 1.0 gpm. The Foam Pro 1600 is capable of mixing higher
percentages of mixed foam, which is not necessary for Forest Service

use. Check valves to prevent recirculating foam concentrate back into the
water tank and to keep foam concentrate out of the main pump must be
purchased separately. Foam concentrate tanks are available in several
sizes, and low-concentrate indicators are purchased separately. The
following two graphs represent the unit’'s performance in a general way
across a wide range of flows and foam mixes.
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Figure 14—Foam Pro 1601 proportioner percent foam blend versus flowrate—Silvex-poly.
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Foam Pro 2001

The Foam Pro 2001 is a direct injection foam proportioner suitable for type 2
structural engines or type 3 wildland engines. In addition to advantages and
disadvantages listed in the section on automatic regulating proportioning
systems, this proportioner requires a 12-volt external power supply. The

unit provided very consistent results, with the exception of the 300 psi and
0.7-percent foam blend operating condition. SDTDC performed this test a
second time to verify this result. The unit apparently does not perform well
at high pressure when using a rich foam blend. Check valves to prevent
recirculating foam concentrate back into the water tank and to keep foam
concentrate out of the main pump are included with the proportioner. Foam
concentrate tanks are available in several sizes; low-concentrate indicators
are purchased separately. The following two graphs represent the unit’s
performance in a general way across a wide range of flows and foam mixes.

] —+— 3%, 100 psi

Family of Curves for 30/o 300 pz:

Foam Pro 2001 Proportioner Percent Foam Blend versus Flowrate . '50/0' 100;;

r 5%,

1.8 4 Silvex —— 5%, 300psi

s | —*—.7%. 100psi

—— 7%. 300psi
14
1.2
1
0.8 -

—a
06 - o,
P e 2

04 1
02 | ——

Percent Foam Blend

0 o
N el
- ~

50

75 -
100
175
200
225
250
275
300

e}
N

Flowrate--gpm

Figure 16—Foam Pro 2001 proportioner percent foam blend versus flowrate—Silvex.
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Figure 17—Foam Pro 2001 proportioner pressure loss versus flowrate—Silvex.
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Hale Foam Logix 2.1A

The Hale Foam Logix 2.1A is a direct injection foam proportioner suitable for
type 2 structural or type 3 wildland engines. In addition to advantages and
disadvantages listed in the section on automatic regulating proportioning
systems, the proportioner requires a 12-volt external power supply. The unit
provided consistent and accurate results within specification at flows above
40 gpm, but provided more foam concentrate than necessary at flows below
40 gpm. Check valves and low foam concentrate indicators are purchased
separately. The following two graphs represent the unit's performance in a
general way across a wide range of flows and foam mixes.
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Figure 18—Hale Foam Logix 2.1A proportioner percent foam blend versus flowrate—Silvex.
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Figure 19—Hale Foam Logix 2.1A proportioner pressure loss versus flowrate—Silvex.
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Robwen 500P

The Robwen 500P is a balanced pressure venturi, bladder tank type
proportioner suitable for use on type 2 structural or type 3 and smaller
wildland engines. This unit provided consistent foam mix results at flows
above 40 gpm, however, concentrate levels were typically lower than

the programmed level, and rarely met the requirement (setting minus 30
percent). In addition to advantages and disadvantages listed in the section
on automatic regulating proportioning systems, this unit must stop making
foam to refill the foam concentrate tank; water may continue to be used.
Refilling the foam concentrate tank takes approximately 2 minutes. NOTE:
There is no visible means to tell when the foam concentrate is getting

low. This proportioner requires no external power. It is the least expensive
proportioner tested suitable for type 2 structural and type 3 wildland
engines. The following four graphs represent the unit's performance in a
general way across a wide range of flows and foam mixes.
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Figure 20—Robwen 500 proportioner percent foam blend versus flowrate—Silvex.
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Figure 22—Robwen 500 proportioner percent foam blend versus flowrate—Firechoke.
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Conclusions and
Recommendations

Considerations for Choosing
a Foam Proportioner

Choosing a Proportioner

In general, most of the proportioners provided reasonably consistent
performance over a fairly broad range of flows and pressures, the one
exception was the Robwen Hydroflow 100. Many of the proportioners, while
providing consistent results, fell outside the allowed +/- 30 percent accuracy.
However, in actual use, accuracy is less important than consistency over

a broad range of flows, because the operator can adjust the amount of
concentrate to achieve the desired mix. Once the desired mix is achieved,

it will remain constant over its operating range of pressures and flows. See
the section titled proportioner accuracy and economics.

SDTDC tested these units under laboratory conditions; so, long-term
reliability and maintenance requirements are unknown. The Robwen
Hydroflow 100 was very unreliable and often required disassembling to
clean and to replace parts. Therefore, SDTDC does not recommend this
unit.

The correct proportioner must be sized for the job, provide accurate and
consistent results, and be economically compatible with the system it will be
used with. The user should not place an expensive proportioner on a small,
inexpensive foam system. In fact, for small and seldom-used foam systems,
one should question the need for an expensive automatically adjusting
foam proportioner. For example, if the unit is used only occasionally for
campfires, mopup, and so forth, a manually adjusting proportioner might be
a more reasonable solution. The least expensive automatically adjusting
proportioner costs several thousand dollars, while a manual unit is a few
hundred dollars.

Table 2 provides a visual means to help choose a proportioner. Besides

the proportioner’s basic characteristics, the user also must consider how

it will be used. If it will be used infrequently, a less expensive unit may be
appropriate. However, for demanding applications, such as type 2 structural
engines and type 3 wildland engines using complex hose lays, a highly
consistent unit may prove beneficial, despite its higher cost.

To decide which proportioner is correct for your particular application, use
table 2 to choose the group of proportioners that best fit your application.
For instance, if you are looking for a proportioner for a type 4 engine, there
are three possible choices: the Darley Fast Foam 50, the Hale V Series
1.0V, and the Foam Pro 1600/1601.

Then, check table 3 to ensure that your choice meets the evaluation criteria.

Finally, use the comparison curves and performance curves for those
proportioners in appendix A to make a final choice based on the
cost, overall value and performance as well as their advantages and
disadvantages.

Performance curves for other SDTDC-tested proportioners are in appendix
C.
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SDTDC thanks the following staff for their technical review of this publication:

Dave Haston, mechanical engineer, senior project leader SDTDC
Trevor Maynard, mechanical engineer, SDTDC
George Broyles, fire project leader SDTDC

The National Technology and Development Center’s national publications are available on the Internet at
<http://www.fs.fed.us/eng/pubs/>.

Forest Service and U.S. Department of the Interior, Bureau of Land Management employees also can view videos,
CDs, and National Technology and Development Center’s individual project pages on their internal computer
network at <http://fsweb.sdtdc.wo.fs.fed.us/>.

For additional information on foam proportioners contact Ralph Gonzales, fire program leader. Phone: 909-599—
1267 ext 212. Email <rhgonzales@fs.fed.us>.
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APPENDIX A.

PROPORTIONAL TEST RESULTS
AND PERFORMANCE CURVES
COMPARISON CURVES
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Figure A1T—Foam blend comparison curves for 0.3% foam blend, 300 psi.
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Figure A2—Pressure loss comparison curves for 0.3% foam blend, 300 psi.
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Figure A3—Foam blend comparison curves for Silvex 0.5% foam blend, 100 psi.
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Figure A4—Pressure loss comparison curves for Silvex 0.5% foam blend, 100 psi.
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Figure A5—Foam blend comparison curves for Silvex 0.7% foam blend, 100 psi.
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Figure A6—Pressure loss comparison curves for Silvex 0.7% foam blend, 100 psi.
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Foam Blend Comparison Curves for
0.7% Foam Blend, 300 psi
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Figure A7—Foam blend comparison curves for 0.7% foam blend, 300 psi.
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Figure A8—Pressure loss comparison curves for 0.7% foam blend, 300 psi.
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Figure A9—Foam blend comparison curves for Firechoke.
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Appendix B
National Standard Criteria for Engine Types

NWCG Engine and WT Typing

Engine Type
Structure Wildland
Requirements 1 2 3 4 5 6 7
Tank minimum capacity (gal) | 300 300 500 750 400 150 50
Pump minimum flow (gpm) 1,000 | 500 150 50 50 50 10
@ rated pressure (psi) 150 150 250 100 100 100 100
Hose 2V 1,200 | 1,000 - - - - -
17" 500 500 | 1,000 | 300 300 300 -
1” - - 500 300 300 300 200
Ladders per NFPA 1901 Yes Yes - - - - -
Master stream 500 gpm min. | Yes - - - - - -
Pump and roll - - Yes Yes Yes Yes Yes
Maximum GVWR (Ibs) - - - - 26,000 | 19,500 | 14,000
Personnel (min) 4 3 2 2 2 2 2
Water Tender Type
Support Tactical

Requirements S1 S2 S3 T T2

Tank capacity (gal) 4,000 | 2,500 | 1,000 | 2,000 | 1,000

Pump minimum flow (gpm) | 300 200 200 250 250

@ rated pressure (psi) 50 50 50 150 150

Max. refill time (minutes) 30 20 15 - -

Pump and roll - - - Yes Yes

Personnel (min) 1 1 1 2 2

All types shall meet Federal, State, and agency requirements for motor vehicle safety standards, including all gross
vehicle weight ratings when fully loaded.

Type 3 engines and tactical water tenders shall be equipped with a foam proportioner system.
All water tenders and engine types 3 through 6 shall be able to prime and pump water from a 10-foot lift.

Personnel shall meet the qualification requirements of NWCG “Wildland Fire Qualification System Guide,”
PMS 310-1.

Common additional needs—Request as needed.

All wheel drive (includes four wheel drive).

High pressure pump (250 psi at one half flow of type).

Foam proportioner.

Compressed air foam system (CAFS) 40 cubic feet per minute minimum.
Additional personnel.
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Appendix C
Other Proportioners Tested

Dosatron DI 16

SDTDC also tested the following two proportioners, and while accurate and
consistent, they are too small for type 7 engines under the latest “Wildland
Fire Engine Guide.” They also have been replaced by similar later models.

The Dosatron DI 16 is a water-motor powered proportioner suitable for
small applications. In addition to advantages and disadvantages listed in
automatic regulating proportioning systems, it requires no external power
and provided very consistent and reasonably accurate foam mix results. It
is limited to 85 psi operating pressure and a flow rate of 15 gpm or less. The
following two graphs represent the unit’s performance across a wide range
of flows and foam mixes.
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Figure C1—Dosatron DI-16 proportioner percent foam blend versus flowrate—Silvex.
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Figure C2—Dosatron DI-16 proportioner pressure loss versus flowrate—Silvex.
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Dosamatic Advantage 21

The Dosamatic A-21 is a water-motor powered proportioner suitable for
small applications. In addition to advantages and disadvantages listed in
automatic regulating proportioning systems, it requires no external power
and provided reasonably consistent foam mix results. However, the foam
mix results were always higher than required (setting plus 30 percent). It
is limited to 85 psi operating pressure and flows of 20 gpm or less. The
following two graphs represent the unit’'s performance in a general way
across a wide range of flows and foam mixes.
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Figure C3—Dosatron A-21 proportioner percent foam blend versus flowrate—Silvex.
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Figure C4—Dosatron A-21 proportioner pressure loss versus flowrate.

30



APPENDIX D

Standard Form Developed To Collect Proportioner Test Data

Questions To Be Answered by the Test Conductor

Proportioner Make and Model:
Test Conductor: Date:

Proportioning unit average accuracy:
Low flow tests?

High flow tests?

Is the proportioning unit accuracy significantly affected by changes in system flow rate?

Is proportioning unit accuracy affected by the concentrate viscosity?

Does the proportioning unit require that foam concentrate be added to the fire engine water reservoir?
Does the proportioner unit require that foam concentrate pass through the fire engine pump?

Does the proportioner assure that the fire engine water reservoir, system plumbing, and pump cannot be contaminated
with concentrate? Explain how.

What is the service required to keep the proportioner unit working properly and how often should this service be done?
Were there any problems experienced during the testing of the proportioner? Explain.

If the proportioner unit has an integral foam concentrate reservoir, can it provide enough foam concentrate to treat 500
gallons at a 0.5 percent injection rate?

Does the proportioner have an indicator that tells the operator how much foam concentrate is left in the system for use? If
not, explain how to overcome this problem or if it is a problem.

Does the pressure loss measured across the proportioner unit indicate a problem?
Does the proportioner unit require external power? If yes, explain and discuss any issue this could cause.

Is the proportioner unit constructed of materials that are compatible with foams when it is routinely flushed? If not,
describe materials of construction.

Is the proportioner unit recommended for general use by the Forest Service? If not, explain why, considering the

Forest Service National Wildland Fire Engine Committee (NWFEC) adopted requirements for foam proportioning systems
for use on a Forest Service engine.

Those requirements are as follows:

The proportioning system shall be installed on the fire engine pump discharge (downstream of the pump).

Automatic regulating proportioning systems shall be used on high capability fire engines.

The accuracy of the proportioning system over the operating range of the system shall be +/- 30 percent of the
proportioning system setting.

Foam proportioning systems shall be installed so foam concentrate or foam solution cannot return to, or contaminate, the
water source (fire engine water storage reservoir [tank], water hydrant, or water draft source).

Comments:
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