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Viking Fluorine Free Low Expansion Foam Systems (SFFF)

States Leading the way to Safer Chemicals

58 current policies in 16 states 197 current policies in 33 states
104 adopted policies in 23 states 131 adopted policies in 25 states

. Current Policies . Adopted Policies . Both . Current Policies . Adopted Policies . Both

Policy Details for PFAS Policy Details for PFAS
®
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Fluorine Free Low Expansion Foam Systems (SFFF)

Things we’ll discuss <N>

_ APPRNVEN
 Components of listed and approved systems

e The differences of foam concentrates
e Specific system considerations

 The importance of understanding application
densities
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Fluorine Free Low Expansion Foam Systems (SFFF)

Components of a listed or approved system

* Foam concentrate
 Bladder tank
* Proportioning method

* Discharge device(s)

.g APPROVED
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Fluorine Free Low Expansion Foam Systems (SFFF)

FM A[l[l[l]VﬂlS“ ApprovalGuide A @ My Account A

Member af the FM Global Group
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Fixed Extinguishing Systems | Foam | Foam Extinguishing Systems, Low Expansion

Low Expansion Foam Systems Using Viking USP Foam Concentrate

@

Product Description ¥

Foam Concentrates

Used as a component of foam systems. Concentrates are only Approved for use with the specific proportioning, bladder tank, foam water sprinklers, and discharge devices listed below.

Use of a concentrate with other devices or outside the listed ranges may result in solutions too lean or rich or may produce foam unable to provide the required extinguishing or sealing performance.

Concentrate Concentrate % in . Approved Fuel
Product Configuration
Type Water Hazards
Viking SFFF 3% For use with Viking ratio controllers and bladder tanks specifically tested with this concentrate, pre-mixed solution, or other FM Approved proportioning methods within acceptable viscosity Heptane, Jet A-1
Usp range only. For use with Viking discharge devices evaluated with the specific concentrate only.

- Foam concentrate formulations are in accordance with the US EPA Stewardship Program 2010/15, EU Directive 2006/122/EC, and amended Council Directive 76/769/EEC.

Foam Concentrate Viscosity
The viscosity of non-Newtonian foam concentrates will vary depending on the fluid's flow velocity and resultant shear rate. As such, it is important to define this relationship and consider how the viscosity changes with shear rate. The following table provides viscosity vs.

shear rate data for the subject concentrate throughout a range of given shear rates.

Cha=r Data 17} | Vieraeitu M E20C (N0 (Fnl
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Fluorine Free Low Expansion Foam Systems (SFFF)
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Low Expansion Foam Systems Using Viking USP Foam Concentrate

@

Foam Concentrates

Used as a component of foam systems. Concentrates are only Approved for use with the specific proportioning, bladder tank, foam water sprinklers, and discharge devices listed below.

Use of a concentrate with other devices or outside the listed ranges may result in solutions too lean or rich or may produce foam unable to provide the required extinguishing or sealing performance.

Approved Fuel

Concentrate Concentrate % in .
Product Configuration
Type Water Hazards
Viking SFFF 3% For use with Viking ratio controllers and bladder tanks specifically tested with this concentrate, pre-mixed solution, or other FM Approved proportioning methods within acceptable viscosity Heptane, Jet A-1
Usp range only. For use with Viking discharge devices evaluated with the specific concentrate only.

- Foam concentrate formulations are in accordance with the US EPA Stewardship Program 2010/15, EU Directive 2006/122/EC, and amended Council Directive 76/769/EEC.

Foam Concentrate Viscosity
The viscosity of non-Newtonian foam concentrates will vary depending on the fluid's flow velocity and resultant shear rate. As such, it is important to define this relationship and consider how the viscosity changes with shear rate. The following table provides viscosity vs.

shear rate data for the subject concentrate throughout a range of given shear rates.

Vieraeitu M E20C (N0 (Fnl
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Fluorine Free Low Expansion Foam Systems (SFFF)

Systems Overview

<ar>

APPRNVEN




Fluorine Free Low Expansion Foam Systems (SFFF)

Systems Overview

®

APPRNVEN
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Fluorine Free Low Expansion Foam Systems (SFFF)

ARK Foam Concentrate

Alcohol Resistive

Concentrate Concentrate Confieuration Approved Fuel
Type % in Water g Hazards

Viking ARK AR-SFFF 3% For use with Viking Corp. proportioners and bladder tanks specifically tested Heptane, IPA,
with this concentrate, pre-mixed solution, or other proportioning equipment Acetone,
approved for a range of viscosities and which is determined to be compatible Ethanol

with the concentrate specified in this listing. For use with discharge devices
evaluated with the specific concentrate only.

* PFAS-free is defined as zero intentionally added PFAS to the product F5s
and PFAS contamination in the product must be less than 0.0001
percent by weight of the product (1 part per million) total organic
fluorine as measured by combustion ion chromatography.

APPROVED

© Viking | 9
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Fluorine Free Low Expansion Foam Systems (SFFF)

USP Foam Concentrate

Hydrocarbons only

Concentrate Concentrate Configuration Approved Fuel
Type % in Water & Hazards
3%

Viking USP SFFF

For use with Viking ratio controllers and bladder tanks specifically tested with Heptane,
this concentrate, pre-mixed solution, or other FM Approved proportioning Jet A-1
methods within acceptable viscosity range only. For use with Viking discharge
devices evaluated with the specific concentrate only.

* PFAS-free is defined as zero intentionally added PFAS to the product and
PFAS contamination in the product must be less than 0.0001 percent by
weight of the product (1 part per million) total organic fluorine as measured
by combustion ion chromatography.

= —

FIREFIGHTING [E3I
FOAM | KEyes
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Fluorine Free Low Expansion Foam Systems (SFFF)

Foam
Concentrates

Newtonian Fluids

© Viking | 12
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Fluorine Free Low Expansion Foam Systems (SFFF)

Foam
Concentrates

Non-Newtonian Fluids

© Viking | 13 VII(Imﬁ



Fluorine Free Low Expansion Foam Systems (SFFF)

5 pipe diameters before and
after the proportioner

Specific Considerations

Concentrate supply piping & «
components shall be sized at 2 5”

Concentrate supply
outlet size determined
by tank capacity

APPRNVEN

Water supply piping
size determined by
the tank capacity

© Viking | 14
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Fluorine Free Low Expansion Foam Systems (SFFF)

Pipe Equivalency Distances

APPRNVEN
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Viking Fluorine Free Low Expansion Foam Systems (SFFF)

(4)—2"90° =20’
6’ of steel pipe =6’
Total = 20’

Pipe Equivalency Distances

APPRNV/EN

5’ of pipe per
2” 900

~

© Viking | 16
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Viking Fluorine Free Low Expansion Foam Systems (SFFF)

(4)—2"90° =20’
6’ of steel pipe =6’
Total = 26’

Pipe Equivalency Distances

APPRNV/EN

© Viking | 17
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Viking Fluorine Free Low Expansion Foam Systems (SFFF)

Pipe Equivalency Distances Stainless Steel pipe =7

Stainless Steel Tee = 12’
CCv=12

Swing Check =6’
Total=7’

APPRNVEN

© Viking | 18
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Viking Fluorine Free Low Expansion Foam Systems (SFFF)

Pipe Equivalency Distances Stainless Steel pipe =7

Stainless Steel Tee = 12’
ccv =12

Swing Check =6’

Total =19’

APPRNVEN

© Viking | 19
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Viking Fluorine Free Low Expansion Foam Systems (SFFF)

Pipe Equivalency Distances Stainless Steel pipe =7

Stainless Steel Tee = 12’
CCv=12

Swing Check =6’

Total =31’

APPRNVEN

© Viking | 20
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Pipe Equivalency Distances stainless Steel pipe =7
Stainless Steel Tee = 12’
CCv=12
Swing Check =6’

Total =37’

APPRNVEN

t '
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Fluorine Free Low Expansion Foam Systems (SFFF)

Concentrate Piping Specifics

Air vents

APPRNV/EN

= —

Valve provided for the ability
to ‘dip’ the bladder tank

=
_afin_

should be stacked together as

Tee, Swing Check, CCV, & Tee /
shown

Commissioning Valve |

© Viking | 22
Concentrate supply piping & components shall be sized at 2 4”

Concentrate shut off valve
Install as shown - Horizontal

NIKING




Model VFT Bladder Tanks

Type of
Equipment

Concentrate
% in Water

Approved

Configuration

Vertical Hydrocarbon
Bladder Tank Bladder Tank 3% Vertical IF\’/A Acetone'
Model VFT I
Horizontal Hydrocarbon
Bladder Tank Bladder Tank 3% Horizontal IgA Acetonel
Model VFT I
APDPRNV/EN

© Viking | 23

Fuel Hazards

CCV Min CCV Max
CCV Value .
CCv Size Actuator Operating
Part No Pressure Pressure Type
Viking Corp ASME Section VIII
1%.2 40, 50,
Model E2, F2, 2% 3 65, 80, 20 (1.4) 250 17 Division 1, EN13445,
H2, J2, Deluge 4 100 Epoxy Coating (any
Valve color) or Stainless Steel
Viking Corp ASME Section VIII
1%, 2, 40, 50, L
Model E2, F2, 2%.3 65, 80, 20 (1.4) 250 17 Division 1, E.N13445,
H2, J2, Deluge 4 100 Epoxy Coating (any
Valve color) or Stainless Steel
V = —

NIKING

The Viking Corporation us‘r.tn

210N. Industrial Park Rd.- Hastings (MI 490
Tel +1269 9459501 - Fax +1269994(595)99 il

PRESSURE PROPORTIONING SYSTEM

FLUID: FOAM CONCENTRATE J

Max
Operating
Pressure
175
95 -

or 12 or 16 25 -4000

s 15142
175

or 120r16  50-5250 1198897:,’
235




Fluorine Free Low Expansion Foam Systems (SFFF)

Approved Foam Makers

ARK Concentrate of APPRNVEN
Viking ARK Concentrate
» .2 for Hydrocarbon & Acetone
Approved Flow Approved

" .25forIPA App;'::ae:l:uel Range Pressure Range | connection | Construction Material
PRI NN
USP Concentrate .

Heptane, IPA, 14-83 53-314 125 9 e Palnted'carbon steel or 15 40
h 1 Hydrocarbons Acetone, Ethanol stainless steel

Heptane, IPA, 43-257 163-973 40-125 3.9 Tt Painted carbon steel or 25 65

Acetone, Ethanol stainless steel

'PAéQiitglne' 95-500  360-1893  40-125  3-9 Flanged Painted carbon steel or 3 80

stainless steel
Approved
Approved Approved Flow Range PP
Pressure Range | connection | Construction Material
T g | tom | et | bar (& [am
Painted carbon steel or

Heptane 45-230 170-871 40-125 3-9 Flanged . 2.5
stainless steel

Heptane 101-392 382-1503 40-75 3.5 Flanged Painted carbon steel or 3 80
stainless steel

© Viking | 24 V“(Im



Free Low Expansion Foam Systems (SFFF)

Approved Foam Makers

ARK Concentrate . APPRNV/EN
Viking ARK Concentrate
» .2 for Hydrocarbon & Acetone
Approved Fuel Approved Flow Approved
» .25 for IPA Hazards Range Pressure Range | Connection | Construction Material
LA NN
oncentrate .
Heptane, IPA, 151755  572-2858  40-125  3-9 Flanged Pa'”tsi:iﬁ?ésso:t:fje' or 4 100

Acetone, Ethanol

» .1 Hydrocarbons

Approved Approved Flow Range Approved
Fuel Hazards PP g Pressure Range | Connection | Construction Material
Painted carbon steel or a 100

Jet A-1 150 - 590 568-2223 40-75 Flanged .
stainless steel

NIKING

© Viking | 25



Viking Fluorine Free Low Expansion Foam Systems (SFFF)

Listed Foam Chambers

Listed with the Viking USP Concentrate ONLY

> 2-1/2" -3"

» 40 PSI—125 PSI

» Application density of .1

» Requires an orifice plate

» Built specifically to the flow rate and pressure required

© Viking | 26 SFFF VII(Im

compatible




Viking Fluorine Free Low Expansion Foam Systems (SFFF)

Monitors, Nozzles, and Oscillating Base

Listed with the Viking USP Concentrate ONLY

» Tiller Monitor (VMT)

» Non-Self Inducting nozzle (VNN)
» Application density of .16

» With or without Oscillating base

SFFF

compatible

© Viking | 27




Viking Fluorine Free Low Expansion Foam Systems (SFFF)

Grate & Helideck Nozzles

Approved with the Viking USP Concentrate ONLY

» GN200 & GN201 can be upgraded
» .1 Density

APPROVED

'_ FFF :
© Viking | 28 S compatible VII(Im



Viking Fluorine Free Low Expansion Foam Systems (SFFF)

Listed and Approved Foam Sprinklers

Up-to-date information available on Viking’s innovative Sprinkler
Selector!

* Find the right sprinkler by toggling on ‘Foam sprinklers only’

* Use the ‘Foam data’ link to obtain the correct application
density

GET DENSITY FROM THE MANUFACTURER!

NOT ALL FM AND NFPA DENSITIES ARE APPLICABLE TO SFFF!

SFFF DENSITIES VARY BY MANUFACTURER.

© Viking | 29 VII(Im®




Fluorine Free Low Expansion Foam Systems (SFFF)

Co r re ct Iy A p p Iyi n g Table 16.5.2.3 Design Criteria for Foam-Water Sprinkler Protection of Single- or Double-Row Rack Storage of Ignitible

(Flammable or Combustible) Liquids in Metal Containers, Portable Tanks, and IBCs

D e n S it i e S Ceiling Sprinkler Protection In-Rack Sprinkler Protection Fire
Test

Container Maximum Maximum Sprinkler Design Sprinkler Minimum Ref.

Style and Storage  Ceiling Discharge Layout [See

Capacity Height Height Density Area Flow (See Table

NFPA 30 Example (gal) (ft) (ft)  Type Response (gpmift?) (ft’) Type Response  (gpm) 16.5.1.10.) Notes D.2(c).]

NONRELIEVING-STYLE CONTAINERS — CLASS IB, CLASS IC, CLASS II, AND CLASS IlIA LIQUIDS* [FP < 200°F {83°C) AND BP = 100°F (37.8°C)]

=5 25 30 K=8.0 SR or 0.30 2000 EKE=56 QRor i) 3 1,2, 4, 1
QR{HT) SR{OT) 5
=5 and =60 25 30 K=8.0 SR{HT) 0.30 3000 k=56 QRor a0 3 1.3, 4, 2
SR{OT) 5
NONRELIEVING-STYLE CONTAINERS — CLASS IIIE LIGUID# [FP = 200°F {93°C)]
=60 40 50 K=8.0 SR{HT) 0.30 2000 K=56 QRor 30 4 15 3
SR{OT)
RELIEVING-STYLE CONTAINERS — CLASS IB, CLASS IC, CLASS I, AND CLASS IIIA LIQUIDS? [FP < 200°F (93°C) AND BP = 100°F (37.8°C)]
=h 25 30 K=8.0 SR or 0.30 2000 K=56 QRor 30 4 1,2, 4, 4
QR{HT) SR{OT) b
=5 and =60, 25 30 K=8.0 SR{HT) 0.30 3000 k=56 — a0 4 1,3, 4, 5
portable A
tanks and
IBCs

RELIEVING-STYLE CONTAINERS — CLASS B LIQUID* [FP = 200°F (93°C)]

=60 40 50 K=8.0 SR(HT) 030 2000 K=56 QRor 30 4 1,5 B
SR(OT)

<t> (@) \IKING

APPROVEN
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Fluorine Free Low Expansion Foam Systems (SFFF)

Co r re ct Iy A p p Iyi n g Table 16.5.2.3 Design Criteria for Foam-Water Sprinkler Protection of Single- or Double-Row Rack Storage of Ignitible

(Flammable or Combustible) Liquids in Metal Containers, Portable Tanks, and IBCs

D e n S it i e S Ceiling Sprinkler Protection In-Rack Sprinkler Protection Fire
Test
Container Maximum Maximum Sprinkler Design Sprinkler Minimum Ref.
Style and Storage  Ceiling Discharge Layout [See
Capacity Height Height Density Area Flow (See Table
N F P A 3 O E I (gal) (ft) (ft) Type Response (gpmi/ft?) (ft) Type Response (gpm)  16.5.1.10.) Notes D.2{c).]
xa m p e NONRELIEVING-STYLE CDNTAIHERS/—GEH&BWI CLASS IIA LIQUIDS* [FP < 200°F {93°C) AND BP = 100°F (37.8°C)]
=5 25 30 K=8.0 SRor 0.30 2000 )K=56 QR or 30 3 1.2, 4, 1
QR(HT) SR(OT) 5
=5 and =60 25 30 Kz8.0 SR(HT) 0.30 3000 K=56 QRor 30 3 1.3, 4, 2
SR(OT) 5
NONRELIEVING-STYLE CONTAINERS —
=60 40 50 K=8.0 SR(HT) 030 2 Viking density maybe higher based on the
RELIEVING-STYLE CONTAINERS — CLASS IB, CLASS IC, CLASS II, Al FM approvals
=h 25 30 K=8.0 SRor 0.30 2 Exa m plE:
QR(HT) X
-Sand=60, 25 30 KeB.0 SRHT) .. 47 VK531 for hydrocarbons is .4
portable
tanks and
IBCs
RELIEVING-STYLE CONTAINERS — CLASS B LIQUID* [FP = 200°F (93°C)]
=60 40 50 K=8.0 SR{HT) 0.30 2000 K=56 QRor 30 4 1,5 G

SR(OT)

<t> (U) NIKING

APPRNVFN
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Fluorine Free Low Expansion Foam Systems (SFFF)

CorrECtIy Applylng Table & Rack Storage of ignitable Liguids in Metal Containers larger than 6.5 gal (25 L) Up to and including 60 gal (230 L) with Aisles a Minimum of 8 ft (24 m) Wide (Note 1)
o, o Flash Poind Cailng Sprinkler Prolection In-Riack Sprineder Prolechion
Densrtles or Masimum Ceding | Marimum Sfoage Protection Type | Responsaboming | Kofackr gpmipsi™ Design, lapout | ResponseMominal | Keacke Design,
Liguid Type Height Height Oum Tempatature {Liminbar %) # Sprinkiers [eafge | Temperare | gpmipsi' # Sprirkiers @ Flow
{Mote 3) ft i 1t m) Orientation RaingOrigrtation Brecmurepel jbar) | indicatesd) Raiing (Limintar ) gpm (Limin) (see 24.1.6F)
Ay (Mol 2| 081 2578 On-End Fram-walar SRHghWey | M2 (61 Noied 5 | H@TPS | FodbFigde! |  OROmdnary =K1 (115 18 45 {171} (5 per thr per rack)
Fig. -2
<20U°F (33°C) o 81) (15 {n-End Water SRiHighitny oH2 (61 Noled, ) | SO@TI05 | FgdaFigdel | OROndnary oK1 (15 18 ) 45 170) (5 per ther per rack)
Fig 32
FM 7-29 Example SRHightny 1.2 (161 (Note 4) mgzmuj Fig. 3 Fig 3e1 (R Ordinary 280 [15) 18 @ 4 (170} (& per ter per rack)
14.0 20 0@18112 Fig 32
16,8235 5@ 1308
2.2(30) 50870
{On-Side Water SRiHightry 22161} Noted, 5) | S0@ 703 Fig. (R rdinary =K1 (15 18 ) 35 {133) (5 per tir per rack)
SRHightny 1.2 (161 (Muke: 4) mgzmuj Fig. 3¢ (R Ordinary 280 [15) 18 @ 35 (133) (& per tier per rack)
14.0 (20 @812
16,8235 5@ 1308
2.2 (30) 5@ 7 f15)
Weter-mischle 081 2 [T8) On-End Watsr SRHghtey | of2{161) Nowd 5) | S0@TPS | FolbFigdel |  OROmdnay 55 1) & (@ 25 (35 jone level of in racis) or
liquide Fig -2 12 @ 15 [mre than one level o in racks)
{in-Gide Water SRHightny 2112 {161 (Note 4, 5 @Tns Fig. 3d (R Ordinary 26 1) fi @ 25 (35} ook kevad of in racks| or
12 @ 13 [more than one vl of in racks)
SiHghitey 112 {161) (Hote 4) 50 @29 (20) Fig. 5 OR/Ondinary 55 1) & (@ 25 (35 jone level of in racis) or
14.0 (20 AE1812 12 {8 15 {meowt than one lavel of in racks)
168235 50813 )08)
.2(30) 5087 f05)
=00°F (33°C) 51) 3515 On-gnd Water SRiHighitny oM (6 Mok, 5) | SO@TIS | FigMFig it | OROndnary A 1) i 25 (3] (one level of in racks)
Fig 32
On-Side Walsr SRHghry | =M2(61) Nowd 5) | S@THS Fig. 3 R/ Ondinary 6 R 6@ 25 (55 fone vl of in racks)

© Viking | 32 VIKIm@)
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Fluorine Free Low Expansion Foam Systems (SFFF)

CorrECtly Applyl ng Table 6. Rack Storage of Ignitable Liquids in Metal Containers larger than 6.5 gal (25 L) Up to and Including 60 gal (230 L) with Aisles a Minimum of 8 ft (2.4 m) Wide (Note 1)
- Fissh Pon oS : I-Rack Sprvkies Prtechon
Densrtles oR Maimum Caiing | Manmum Storage Prosection Type | ResponsaNomnal | Kofactr gomipsi™ Design, lajpt | ResponseMominal | Kelackr Dessign,
Liguid Type Height Height Oum Tempatature (Liminbar ') gpiniiers @ || (sefowe | Temperawre | gpmips™” # Sprirkiers @ Flow
Nicte 3 f fim it m) Crentation Rating Oriertation Precsure pei fbar) || indcated) Rating (Liminkzr ') gpm (Limi) (see 2.4.1.6F)
Ay (Mot 2) a0 (81) 815 OrnEnd Foam-waler SRHghlhmy | =M2(161) Noked 5 | 0@7M05 || Fg.3Fig3c1 | OROndnary =410 (15) 18 @ 45 (170} (5 per tier per rack)
Fig 3¢-2
<M0°F [U5°C) 0= B1E OnEnd Water SRHghtty | MZ(1EI)Noled 5) | S@TPS) | FolaFigde! | OROndnary 240 [115) 18/ 45 (170 (5 per ter per rack)
Fig 32
FM 7-29 Example SRHightny 1.2 (161 (Note 4) MEHM Fig. 3 Fig 3e1 (R Ordinary 280 [15) 18 @ 4 (170} (& per ter per rack)
Based on 100 Sq. ft.
On-Sick] 30 Sprks = 3,000 Sq- ft. R/ Ordinary 210 115} 18 @ 35 (133 (5 per tier per rack)
g R Ordi 280 [15) 18 @ 35 (133) (& per ther per rack)
7 PSI from an 11.2 K-Factor is 30 GPM . BRI
or a .3 per Sq. ft.
Water-mistie a0 81) B(TE) DreEnd 31 | OROmdnary 5 [B1) £ @ 25 (95} (one leved ofin racks) or
ligude . .. . b 12 @ 15 {mere then one evelof i racks)
—u: Viking Densities maybe higher for WRodry | %6[] | 582 5 meacinmds o
Iy 12 @ 15 {more thars ce level of n racks)
SpElelC fuels ORI Ordnary 5 [B) £ @ 25 (95} (one leved of in racks) or
12 @ 15 {mroe than one level of in racks)
0F [5°C) 0 E1) B1E QR Ondinary A6 8] 1 (B 25 (35) (one kvl of in racks)
ORI Ordinary 56 [B) & @ 25 (96) (one level of in racks)

© Viking | 33
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Fluorine Free Low Expansion Foam Systems (SFFF)

Bladder Tank Sizing Example

Density x Area x Concentrate % x Duration x Safety Factor % = Concentrate Amount

Existing system example using NFPA16 (Now combined into NFPA 11)
.16 gpm/sq. ft. x 5,000 sq. ft. x 3% x 10 mins. x 15% = 276 Gallons

Needs a 300-gallon capacity bladder tank.
~8’ High & ~ 3’ Diameter

*Minimum durations based upon the applicable standard @ @

APPROVEN
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Viking Fluorine Free Low Expansion Foam Systems (SFFF)

Bladder Tank Sizing

Density x Area x Concentrate % x Duration x Safety Factor % = Concentrate Amount

NEW system configuration
.3 gpm/sq. ft. x 5,000 sq. ft. x 3% x 10 mins x 15% = 518 Gallons
Needs a 600-gallon capacity bladder tank. (79’ High & "4’ wide)

[\ EV
Min Solution Subsequent Min Max
Application Water Installation Installation
Product Type of Concentrate Configuration Approved Rate Application Height Height

Connection Orientation i
Fuel Hazards Rate factor

EECEE G
ft2 min) ft2 min)

Equipment % in Water

For use with proportioners specifically

Automatic . . .
VK1001 Foam tested with this concentrate, pre-mixed Hvdrocarbon
! 3% solution or Water Motor-Powered y ! 0.3 (12.2) 0.3 (12.2) 6 (1.8) 248 (7.6) w’ Upright 5.6
VK3001 Water L . L IPA, Acetone
Sariar Positive Displacement Pumps within

acceptable viscosity / range only.

© Viking | 35 Ié'l. % V“(Im



Viking Fluorine Free Low Expansion Foam Systems (SFFF)

In-line Balanced Pressure Proportioner (ILBP)
ARK Concentrate

Type of
Equipment

Ratio Controller
with balancing
valve ILBP

Ratio Controller
with balancing
valve ILBP

Concentrate

. Configuration
% in Water &

For use with Viking bladder tanks
3% and discharge devices as appear
in the FM Approval Guide only.

For use with Viking bladder tanks
3% and discharge devices as appear
in the FM Approval Guide only

APPRAVEN

© Viking | 36

Approved
Pressure Range

“““H e

Approved Approved Flow Range

Fuel
Hazards

Construction
Material

Hydrocarbon,

IPA, Acetone,  523-1273  1980-4819 30-175 g.qp  Groovedor b ot brass
Flanged
Ethanol
Hydrocarbon, Grooved or
IPA, Acetone, ~ 1050-2315  3975-8763 30-175 2-12 NAB or brass
Ethanol Az

6 150

NIKING



Viking Fluorine Free Low Expansion Foam Systems (SFFF)

In-line Balanced Pressure Proportioner (ILBP)

Approved Flow Approved
Range Pressure Range i
Type of Concentrate A Approved Connection Construc.tlon
Fuel Hazards m“n Material

Equipment % in Water

Ratio Controller For use with Viking bladder tanks and

with balancing 3% discharge devices as appear in the FM AR, 180- 681- 30- 2-12 SIEENEE) O NAB or brass 3 80
. Jet A-1 760 2877 175 Flanged
valve ILBP Approval Guide only.
Ra.tlo Contrqller F9r use with \{lklng bladder t'anks and R, 455- 1727- 30- Grooved or
with balancing 3% discharge devices as appear in the FM 2-12 NAB or brass 4 100
. Jet A-1 1275 4826 175 Flanged
valve ILBP Approval Guide only.
Rajclo Contrqller F9r use with \{lklng bladder t'anks and e 1240- 4693- 30- Grooved or
with balancing 3% discharge devices as appear in the FM 2-12 NAB or brass 6 150
. Jet A-1 2640 9993 175 Flanged
valve ILBP Approval Guide only.
I?;ittlﬁ E:{;:’;'r:ef 3% Z(i)sl;lf::sa(: ZIZZ\\//iICIZg: Ladd:;rtia:ln:(;ea:& L CCEICI S e L (R o 30- STl NAB or brass 8 200
. ° S 2 Jet A-1 4250 16088 175 Flanged
valve ILBP Approval Guide only.

<>

APDRM/EN
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Fluorine Free Low Expansion Foam Systems (SFFF)

In-line Balanced Pressure Proportioner (ILBP)

Concentrate
% in Water

Type of
Equipment

Configuration Approved

Ratio Controller For use with Viking bladder tanks and

Fuel Hazards

Approved Flow Approved
Range Pressure Range
mn

Connection

Construction

Material

with balancing 3% discharge devices as appear in the FM AR, 1870- 681- 30- 2-12 SIEENEE) O NAB or brass 3 80
. Jet A-1 760 2877 175 Flanged
valve ILBP Approval Guide only.
Ra.tlo Contrqller F9r use with \{lklng bladder t'anks and R, 455- 1727- 30- Grooved or
with balancing 3% discharge devices as appear in the FM 2-12 NAB or brass 4 100
. Jet A-1 1275 4826 175 Flanged
valve ILBP Approval Guide only.
Rajclo Contrqller F9r use with \{lklng bladder t.anks and e 1240- 4693- 30- Grooved or
with balancing 3% discharge devices as appear in the FM 2-12 NAB or brass 6 150
. Jet A-1 2640 9993 175 Flanged
valve ILBP Approval Guide only.
I?;ittlﬁ E::;:’;'r:ef 3% z(i)sl;lf:z(: V;/'ZZ\\//i:ZZi: Ladd:;rtia:\n:(;ea:& LCEICI e L (R o 30- STl NAB or brass 8 200
. ° S 2 Jet A-1 4250 16088 175 Flanged
valve ILBP Approval Guide only.
UL flow ranges are different than FM
” ®
O Viking | 38 6” ILBP 1512-2740 GPM g \||K|N@

° 8”ILBP 2330-4130 GPM




Fluorine Free Low Expansion Foam Systems (SFFF)

Wide Range Proportioner

ARK Concentrate

Concentrate
VALRVEL

Type of

P
roduct Equipment

Model VNR
Wide Range
Proportioner

Wide Range

[0)
Proportioner 3%

Model VNR
Wide Range
Proportioner

Wide Range

[0)
Proportioner 3%

© Viking | 39

Configuration

For use with Viking Corp.
bladder tanks and discharge
devices as appear in the FM
Approval Guide only.

For use with Viking Corp.
bladder tanks and discharge
devices as appear in the FM
Approval Guide only.

APPRNVFN

Fuel Hazards

Approved
Pressure
Range

Approved Flow
Range Construction

Material

A
pproved Connection

Hydrocarbon, 50- (189- 30-

IPA, Acetone 1895  7173) 175  \»12)  Grooved Brass 6 (150
Hydrocarbon, 50- (189- 30-
IPA, Acetone 3003  11366) 175 (212 Grooved Brass 8 (200)

NIKING




Fluorine Free Low Expansion Foam Systems (SFFF)

Wide Range Proportioner

Product

Model VNR
Wide Range
Proportioner

Model VNR
Wide Range
Proportioner

Type of
Equipment

Wide Range
Proportioner

Wide Range
Proportioner

© Viking | 40

Concentrate
% in Water

3%

3%

Configuration

For use with Viking Corp.
bladder tanks and discharge
devices as appear in the FM
Approval Guide only.

For use with Viking Corp.
bladder tanks and discharge
devices as appear in the FM
Approval Guide only.

APPROVEN

Approved Flow

Approved Range

Hydrocarbon, 50- (189- 30-
Jet A-1 1420 7173) 175
Hydrocarbon, 50- (189- 30-
Jet A-1 3010 11366) 175

Approved
Pressure
Range

Fuel Hazards

2-12

2-12

Water

Water

. Construction
Connection

Material

Brass 6 150

Brass 8 200

NIKING



Fluorine Free Low Expansion Foam Systems (SFFF)

Proportioner Friction Loss Considerations

Friction loss comparisons

S Flow LPM
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Fluorine Free Low Expansion Foam Systems (SFFF)

Proportioner Friction Loss Considerations

Friction loss comparisons
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Free Low Expansion Foam Systems (SFFF)

Proportioner Friction Loss Considerations

Friction loss considerations
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Fluorine Free Low Expansion Foam Systems (SFFF)

Information Review

Must know the fuel to determine which
concentrate is appropriate for the system

» USP concentrate is UL listed and FM approved
for use on hydrocarbon only fires

» ARK concentrate is FM approved for use on
hydrocarbon, ethanol, acetone, and IPA fires
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Fluorine Free Low Expansion Foam Systems (SFFF)

Information Review

Must retrieve discharge densities from the manufacturer
» FM approved sprinkler densities determined by the
orientation, installation height, k-factor, and fuel(s)

» UL listed sprinkler have less requirements

» Other discharge device densities will vary

© Viking | 45 VII(Im®



Fluorine Free Low Expansion Foam Systems (SFFF)

Information Review

The only FM approved and UL listed model is the VFT
» Bladder change is possible under specific considerations

» Typically the entire bladder tank will need to be
replaced
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Fluorine Free Low Expansion Foam Systems (SFFF)

Information Review

Proportioner options determined by system type and
considerations

» Wide Range proportioner is FM approved
» |ILBP is UL listed and FM approved

» UL listed and FM approved ratio controllers
available for deluge systems
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Fluorine Free Low Expansion Foam Systems (SFFF)

Digital LoEx Estimator Tool

e Our LoEx Estimator is the EASIEST way
to calculate your complete SFFF foam
package needs!

* Generates a complete system bill of
materials any time of day

“IKIm VIKING Viking Fluorine Free Foamni
\/iking Fluorine Free Foam
Ihank you for choosi kil

* Free and user-friendly

© Viking | 48 h N VII(Imﬁ\



Summary of Product Listings and Approvals

UL Listed
USP Only

VFT Bladder Tank
Wide Range Proportioner
ILBP Proportioner
Ratio Controller
Foam Water Sprinklers
Foam Makers
Foam Chambers
Monitors and Nozzles
Grate Nozzle

Helideck Nozzle

© Viking | 49

YES vV
NO X
YES vV
YES vV
YES vV
NO X
YES vV
YES vV
NO X
NO X

YES v
YES v
YES v
YES v
YES v
YES v
NO X
NO X
YES vV
YES v

YES vV
YES vV
YES vV
YES vV
YES vV
YES vV
NO &
NO X
NO
NO X

FM Approved

NIKING



Minimax MXone

Maximum Flow of 1,050 GPM
Maximum Throw Distance of 262’ .
32 GPM of Foam Concentrate at Maximum Flow \||K|N@
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For More Information

Joshua Overholt — Senior Special Hazards Technical Advisor

* joverholt@vikingcorp.com
* 269.945.8230

Viking Tech Services

* Email: techsvs@vikingcorp.com
* Phone: 877-384-5464

Connect With Us Online
* www.vikinggroupinc.com @ (@ e

®
‘V“(“\G Trusted above all.™



