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Chadchai Tiansivakul 2010: Computer Aided Design in Foam Base-Fire Extinguish
System For Tank Farm. Master of Engineering (Fire Protection Engineering),
Major Field: Fire Protection Engineering, Interdisciplinary Graduate Program.

Thesis Advisor: Associate Professor Saree Svetsaerani, Ph.D. 172 pages.

In case of fire of fuels in tank farm are violent and very fast. The designing in NFPA
11, 11A, 16 standard fire fighting foam system to protect fuel tank requires many steps and
complicated specifications that make mistakes. The steps of calculation and details were studied

to develop this program with Microsoft Excel 2003 for personal computer.

Designer will input designed data, type of tank, injection methods, fluid details and fire
fighting foam details. Program operates to choose basic designed data for calculation that are
application rate, minimum discharge time and minimum number of discharge outlets. The next
step is system calculation that giving final results are required flow rate to choose equipments

for Foam System.

Required flow rate and pressure are used to choose the compatible pump with designed

system and calculate the amount of fire fighting foam and water.
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03152191 Alcohol — Resistant Concentrates (ﬂ'ﬂ)
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f31: NFPA11 (Standard of Low-Expansion Foam) (1999)
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@15197 2 Determining Discharge Time and Application Rate (Cone Roof Tanks)

U0 Surface Application with Fixed Foam Dischrage Outlets
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Monitors/Hand Hose Lines
As Primary Protection

Application Rate

gpm/f2  (Lpm/m2)
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Discharge
Time

S0 min.
S0 min.
S0 min.

E5 min.
G5 min.
B5min.

E5min.
B5 min.
B5min.

55 min.
B5 min.
B5min.
B5 min.
G5 min.
E5min.

Monitors/Hand Hese Lines

Application Rate
apm/ft2  (LprnimZ)

Foam Chambers
As Primary Protection —-OR-
Foam Application Ratz Discharge
Fuel Protected Concentrate  gpm/ft2 (Lpm'm2)  Time
Hydrocarbon
Flash point Protein S0 (4.1) 30 min.
batwiaen Fluoroprotein =~ .10 4.1) A0 min.
100 °F and AFFF 0 4.1 30 min.
200°F (38 °C
and 93 ")
Hydrocarbon
Flash point Protein S0 (4.1) 55 min.
balow 100 °F Fluoroprotein -~ .10 4.1) 55 min.
(38 "Chaor AFFF A0 4.1) 55 min.
liquid heatad
abaove flash
point
Crude Petroleumn  Pratein S0 (4.1) 55 min.
Fluoroprotein =~ .10 (4.1) 55 min.
AFFF A0 4.1 55 min.
Alcohols
Methanal ARG A0 55 min.
IKI LN A0 55 min.
Ethandl ARC A0 55 min.
IKI LN A0 55 min.
Isopropanal ARC A5 55 min.
IXI LW 15 6.1 55 min.
Foam Chambers
As Primary Protection —DOR-
Foam Application Rate Discharge
Fual Protectad Concenfrate  gpm/f2 (Lpm'm)  Time
Ketones
Methyl Ethy
Ketone ARC A5 S5 min .24
K3 LN A5 5.1 55 min .24
Acetone ARC A5 55 min .24
K3 LW A5 (5.1 S5 min .24
Carboegylic Acids  ARC A7 (6.9) 55 min 27
K3 LW A0 4.1 S5 min e
Aldehydes ARC AT S5 min 27
33 LN e (6.5 S5 min 28
Esters ARC A0 4.1 S5 min e
K3 LW A0 4.1 S5 min e
Ethars ARC AT (5.9 S5 min .24
K3 LW 14 S5 min 23

(==

Discharge
Time

S5 min.
S5 min.
G5 min.
S5 min.
S5 min.
S5 min.
S5 min.
G5 min.
S5 min.
S5 min.
S5 min.
S5 min.

#131: Ansul Fire Protection (1994)
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@15197 3 Determining Number of Foam Chambers (Cone Roof Tanks)

U89 Surface Application with Fixed Foam Discharge Outlets

Tank Diameter Minimum NMumber

ft. {mj of Foam Chambers
Up to 80 (24} 1

Cwer 80 to 120 (24 — 36) 2

Ower 120to 140 (36 —42) 3

Over 140to 1680 (42 —48) 4

Ower 160to 180 (48 —54) 5

Ower 180to 200 (54 —80) 5]

Cver 200 (&0 One chamber for each

additional 5000 ft.2 (465 m2)

31: Ansul Fire Protection (1994)
N1399NUUUISVY Sub-Surface Application
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7. N59i Flash Point 310n31 200°F 920419 Application Rate Naaad Tagiinngan
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3197 4 Determining Discharge Time and Application Rate U84 Sub-Surface Application

Foam
Fuel Protected Concentrate
Hydrocarbaon Fluoroprotein

Flash point between AFFF
100 °F and 200 °F
(38 °C and 93 °C)
Hydrocarbon Fluoroprotein
Flash point below AFFF
100 °F (38 °C)
or ligquid heated
above flash point

Crude Petroleum Fluaroprotein
AFFF

Application Rate

gpmiftZ  (Lpm/mZ)
10 (4.1)
10 (4.1)
10 (4.1)
10 (4.1)
10 (4.1)
10 (4.1)

Discharge
Time

30 minutes
30 minutes

minutes
minutes

5

-
5
55

minutes
minutes

5

!
B
55

1301: Ansul Fire Protection (1994)
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M39N 5 Determining Number of Discharge Outlets U84 Sub-Surface Application

Tank Diameter
ft.

im)

Up to &0

Civer 80 to 120
Owver 120 to 140
Over 140 to 160
Cver 160 to 180
Civer 180 to 200
Civer 200

[:24)

(24 — 36)
(36 — 42)
(42 — 48)
(48 — 54)
54 — B0y
(B0)

MNumber of Discharge Outlets Required

Flash Point Below Flash Paoint 100 "F
100 °F (38 °C) (38 °C) or Higher

1 1

2 1

3 2

4 2

5 2

B 3

Cne outlet for each Cne outlet for each
additional 5000 sq. additional 7500 sq.
ft. (465 m2) ft. (897 m2)

20UTLETS

J0OUTLETS

4 QUTLETS

31: Ansul Fire Protection (1994)
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MNN 11 Determining Inlet Pipe Size U934 Sub-Surface Application
#131: Ansul Fire Protection (1994)
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NN 12 Flow Rate vs. Inlet Pressure for Sub-Surface Application

#131: Ansul Fire Protection (1994)
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ED CEB A Specific Gravity
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MNN 13 Determining Static Head Pressure U9 Sub-Surface Application

#131: Ansul Fire Protection (1994)
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MW 14 Determining Expand Foam Friction Losses and Pipe Size
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Outdoor Open-Top Floating Roof Tanks 1smsaa Tiutndede

1. Fixed Dischrage Outlets
2. Foam Handlines

3. Foam Monitors

[ dy A o [ A d? 9 [ A
09520t TanyuznaImaINIToaouIuad A 1usZAUY0IV0INAIND Y
SR A 1 1 [ ] [ A Y o A dg/ Y o qul =2 9
Moy 399097195 INvaIMdUveuss e livdmeusadouruadld daiudedes
1 Seal  tlosiumsszmovesveuraloongusseIna uaztlosnuaninzuiadenniousn
U U Ay [ [ d' a dgl =} U [
Fudauazduilouivvsunal dnvazuod MNNaIUTANNUANA19910891521AN Outdoor
Fixed Roof (Cone) Tanks U3namansana 1W'1dae usnaaeaieseniaveudaasnaam
Mold seal Hoaiu Faimsazanlovosveunar I lwvsevounaraal 1dmsesnuvy
Y Y
szuu TWyveedalszanit szeonuuuldinmsdalludumauii U lusesinetl Tassiia
19 9q Yas = y = = . . 4 IS
141741935 msAauuy Subsurface Application 159 Semisubsurface Injection Methods IHUDU

191)521a0 Outdoor Fixed Roof (Cone) Tanks 1W51zmM3nsz e IWuaumasgusnuiosiulia

a o dy Y =S 5 J d' o Y [
mm%u%nmmmmu Fixed Discharge Outlets “]Nﬂ%ﬁ']iﬂiﬂuﬁ\lﬂsb'ﬂ‘ﬂﬂﬂﬂﬁzmﬂ
Outdoor Covered (Internal) Floating Roof Tanks 14 nazianvauzmsosnuuulndifeany
M5AAUVL Surface Application with Fixed Foam Discharge Outlets V09091 5219N Outdoor

Fixed Roof (Cone) Tanks B39z Ivtfoanuuudnyudila ldde
N1399NUUVISV Fixed Discharge Outlets
= @ a Y v o 9 ' = IS ax
m3aa ludumdsazdnyagved Seal Josiushldaunsoutsmsiasemilu 2 33

9

A9 NAMD Seal (Mechanical Shoe Seal, A Metal Weather Shield or A Secondary Seal Moty
Wounu TWuAumaInIe Top-of-Seal Method with Foam Dam nazdald Seal (Below Primary

Seal or Weather Shield Method)



Type of Seal
Pantograph

Tube seal {top of seal more
than & in. (15 cm) from
top of roof deck)

Tube seal (top of s=al less
than & in. (15 cm) from

38

Top of Seal Protection Below Seal Protection

Floating roof foam makers or
foam chambers. Foam dam required.

Floating roof foam makers.
Foam dam not required.

Floating roof foam makers or
foam chambers. Foam dam
required.

Floating roof foam makers.
Foam dam not required.

Floating roof foam makers or
foam chambers. Foam dam

Floating roof foam makers.
Foam dam required.

top of roof deck) required.
TABLE 5B-5
TYPICAL TOP OF SPLASH TYPICAL BELOW
SEAL SYSTEM BOARD SEAL SYSTEM SEAL
] FROM
FOAM
TANK WALL Tank MAKER
FOAM E WAL g B PR
— i
i ROOF
MAKER FOAM DAM i ;:%1

T
il
Nl
== 1

MNN 15 ¥UAYD Seal V9IH31/5219M Outdoor Open-Top Floating Roof Tanks
1301: Ansul Fire Protection (1994)

N3A1UIN Annular Ring Area VDIV Floating Roof Tanks

H i1 Y
v A A [

F11i5uaaneunu 11y (Foam Dam) 44 Annular Ring

Y
1

97 1UNIL1I19 Foam Dam

e D)

UNTTHIINTIUDINILAL

=p

HaEHae909 UATIMSUHN 141l Foam Dam  Annular Ring A9
. o 9

Secondary Seal Annular Ring Area aunsasialann

Total Surface Area -

Annular Ring Area = Unprotected Roof Area
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o J [ [
MINHHAIZHIUNIARAszUINNALING Y0 99IVY Floating Roof Tanks
529211195211319 Foam Maker 1130 Foam Chamber 1u8315210n Floating Roof Tanks
Y 4
iy Top of seal protection ﬁﬁugmﬁuﬁ‘ummqwm Foam Dam 31U Below seal

4 4
protection HNUFIMIUNUF LAV Seal

M0 6 Determining Spacing of Discharge Devices (Floating Roof Tanks)

Maximum Discharge

Height of Device Spacing

Foam Dam Top of Seal Below Seal
Type of Seal in. {om) ft.  (m) ft. (m)
Pantograph Mo Dam - - 130 {39.6)

12 (30) 40 (12.2) > -

24 (60} a0 (24.4) - -
Tube Seal (top of seal mere than 6 in. (15 cm) Mo Dam - - 60 {18.3)
from top of roof deck) 12 (30) 40 (12.2) - —

24 (60} a0 (24.4) - -
Tube Seal {top of seal less than & in. (15 cm) 12 (30) 40 (12.2) 60 {18.3)
from top of roof deck) 24 (B0) 20 (24.4) B0 {18.3)

131: Ansul Fire Protection (1994)
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Minimum
Discharge Time
10 min.

20 min.
20 min.
30 min.
30 min.

Minimurm Murmber

of Hose Lines

3

Pressurs Drop per 100 feer and Yelooiny in Schedule 46 Pipe for Waker ot 61 F

FLOW OF WATER THROUGH SCHEDULE 40 STEEL PIPE

)

Up to 11
(11-20)
(20-29)
(28-37)
(Owver 37)

(

Ansul Fire Protection (1994)

M5 7 Determining Supplementary Hose Lines and Discharge Times

Tank Diameter
Upto 35
35-65
B55-95
05120
Ohwer 120
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Outdoor Covered (Internal) Floating Roof Tanks
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MIPUNUNITEBNLULTL VY Surface Application with Fixed Foam Dischrage Outlets VDI

111U Outdoor Fixed Roof (Cone) Tanks

E4
2. 'IWuF1Iat Seal (Seal Area Fire) au150snavU A0S UL Outdoor Open-Top
. d! 1 ya = . . Y
Floating Roof Tanks a9 13enu1501933M 37 AV Foam Monitors 1182 Foam Handlines @
I [ [ a a
mzudairdenta Jeaunsa 1 1dameds Fixed Dischrage Outlets LUU Top of Seal
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Dike Area Protection
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1. 52UVHANUSNIY Dike Area

2. 32UUETNUTNIN Dike Area (Supplement System)
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M319N 8 Determining Discharge Time and Application Rate (Fixed Discharge Device for Dike

Protection)
Foam Application Rate Discharge
Fuel Protected Concentrate gpmift2  (Lpm/m2) Tirme
Hydrocarbon Protein A0 (4.1) 20 minutes
Flash point between 100 °F and Fluoroprotein A0 (4.1) 20 minutes
200 °F (38°C & 93 °C) AFFF S0 (4.1) 20 minutes
Hydrocarbon Protein A0 (4.1) 30 minutes
Flash point below 100 °F (38 °C) Fluoropratein S0 (4.1) 30 minutes
or liquid heated above flash paoint AFFF A0 (4.1) 30 minutes
Alcohols
Methanol ARC A0 30 minutes
3X3 LV A0 20 minutes
Ethanol ARC S0 30 minutes
3IX3 LW A0 30 minutes
Isopropanc ARC A5 20 minutes
3X3 LW A5 (B.1) 30 minutes
Ketones
Methyl Ethyl Ketone ARC A5 30 minutes
IKI LW A0 30 minutes
Acetone ARC A5 30 minutes
IXKI LW A5 (B.1) 20 minutes
Carboxylic Acids ARC A7 (B.9) 30 minutes
IXKILW A0 (4.1) 20 minutes
Aldehydes ARC A3 (5.3) 30 minutes
IXILW B (B.5) 30 minutes
Foam Application Rate Discharge
Fuel Protected Concentrate gpm/ftZ  {Lpm/m2) Time
Esters ARC A0 413 30 minutes
3XILV A0 413 30 minutes
Ethers ARC A7 (8.9) 30 minutes
X3 LV 14 30 minutes

#131: Ansul Fire Protection (1994)



43
d aa
gUnsamazizms
d
ginsal

1. 1n5pADNNUADT AIUYAAA
2. 1ATBINUW HP Laser Jet 4250 PCL6

3. T1)51n51 Microsoft Excel 2003
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» |4 Surface Application 1% | .

7NN 18 Msnaaeou 11sunsy Surface Application @113V Fixed Cone Roof Tank



+ M |4 Sub-Surface Application J?-] |

MNA 19 Msnaaou11sunsu Sub-surface Application #1131 Fixed Cone Roof Tank

v\ Dutdoor Floating Roof |<1 m

MNA 20 MsnaaouTsunsu Surface Application M3U Outdoor F loating Roof Tank



I Internal Floating Roof Tank I

Please fill in: : I .I

LH 1 Specificati

Diameter = m

Contents El Gasoline [92 Dctane’ [Type of Liquids in Tank Farm]
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Flash Point - F
Boiling Pint - F
The use hand hose lines or monitors as primary foam protection is subject to following conditi €--------- _
C. Foam @ tity by use Application Rate and Discharge T ¢ @
Hand hose lines sdaffsacy be considered for cone roof tanks: Diameter 3 ] meter
Height 3 [ meter
Monitors sdaff sy be considered for cone roof tanks: Diameter 3 18 meter

If we could not use hand hose lines or monitors as primary foam protection, we could use fized

2 Review T £ Fi
Full Surface Fire: Use Surface Application with Fized Foam Dischrage Outh ¢---------
Seal Area Fire: Use Top of Seal Method with Foam Dam Lo

foam protection as below:

+ M Internal Floatina Roof

7NN 21 Msnaae 1Usunsud sy Internal Floating Roof Tank

|2

1™ Internal Flotina Surface

Il 1l

MNA 22 MsnaaouTisunsy Surface Application @ M3 Internal F loating Roof Tank LU

Full Surface Fire
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+ M Internal Floating Top Seal Il |

/i 23 mInaaeuTdsunsy Top of Seal Application 131 Internal Floating Roof Tank

11Uy Seal Area Fire

| Dike Protection 3 m

/i 24 msnaaouTUsunsudmsy Dike protection
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1. wan1d9nmMIfMuInNsTLUD Sub-surface Application &1HSUMIAIUIAUNT Inlet
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. y o 9 o Y a 1 1 1 Y
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AIPAULUTZUY Sub-surface Application tnanNNAaNaInlaINANNENDUDS
asrmilslumseenuuuuaaunsound lvldTasmsivuaanilonnuiasasie (Safety Factor)
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1 b4
GREMERGRIFININ] uazaﬂmmmwamiumiaammuﬁmﬂﬁu”lﬁ

Yas1navuealsunsuAe MIMVINIAUBINOF NI Deluge Valve 3ADIRUINEAT
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MIATUIUNT Inlet Pipe Size 110 Static Head Pressure MIAUINITADIBIUAIN
d! a a 9 1 U [ T
nsFunanuAanaialavineuamuurneIuanni i vinvziau Tdsunsuae 11
v 9 I
asl5ulyaldTdsunsummsodSunlasudoyanis o mari1a e ldamsofuauman
e , 4y A A da o .
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Ansul Fire Protection. 1994. Foam System Design and Application. Ansul Incorporated,

Wormald U.S. Inc.

National Fire Protection Association. 2003. NFPA 16 Standard Installations of Foam Water
Sprinkler and Foam-Water Spray System 2003 Edition. National Fire Protection

Association.

2005. NFPA 11 Standard for Low, Medium, and High-Expansion Foam 2005

Edition. National Fire Protection Association.

2007. NFPA 15 Standard for Water Spray Fixed System for Fire Protection 2007

Edition. National Fire Protection Association.
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M29819N1N15A 1INV ANSUL Foam Systems Design and Applications
feeah 1

§91)321AM Outdoor Cone Roof Tank YMIAFURIUAUINAN 30 WAT g9 30 1UAT
< . . a 2
Glclsf}!,ﬂ‘]J Gasoline (92 Octane) ﬁmummm Dike ﬂ’%llN 50 LtUAT 817 50 LUAT AAANTSUY
TluAuwasrtia Subsurface Injection

Y
o

v Y
TUABUN 1 HUWHNUTLANVDIFDINAS
& a A . v ] & a £~
IFOINAIAD Gasoline (92 Octane) At uFoInaslszinn Class 1B 9iigaa1u o
4 = =\ A 4
36 oeenvusulad (-38 ovruaaiFod) Uyataoa 100-400 paawusulad (38-204 o3
I H 1 :j 1 ) [ a 4 a
s e) Wuveuradn luazaren Tun@emihunlsdumas romasne Tvulsznn 3%
AFFF Foam

Y ]
JUADUN 2 AU Surface Area

2 A ~ A o oA o
Surface Area = 7 Iag T ADAIAAT = 3.14 1Az r ADTANVDINT

3.14 X (15 m)’

Surface Area

Surface Area 706.5 M3 UNAT 1130 7,604.8 m’iNV!@]

2 v v
TUABUN 3 A11iUA Discharge Time 1A Application Rate 910A15 NHUINT 2

d' dy a a o' 1 4 =
iosnn@omasigany ldinit 100 esrvlusuled (38 esruwaFeoa) 11na13 19
HuInT 2 $vualian An Application  Rate 91190 4.1 Lpm/m” %30 0.10 gpm/ft.  11az

! . . A 9 ) A ~
f1 Discharge Time 192 1% 1umsA1uIa A9 55 WA

Y v
% I}

duaoui 4 sruramilsualluidesniseeldlunisesnuunuesginsaiszuy

E4
TWu1dn1i1 Foam Solution Discharge Rate nnaumMIaae il
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Foam Solution Discharge Rate = Surface Area x Application Rate
= (706.5 m’) x (4.1 Lpm/m’)
= 2,896.65 AATADUNN 130 765.29

UNAADUADUIN
v &
11 Foam Concentrate Quality nnauMsasae 1l

Foam concentrate Quantity = Foam Solution Discharge Rate x Discharge
Time x % Concentrate
= 2,896.56 Lpm x 55 minutes x 0.03 (3%
AFFF Foam)
. 4,779.47 A3 1130 1,263 INAADY

k4

% A o Jd a o v A .
Tupoun 5 MvuaginsaliaTuszuy vy tagd1miuiina Iny (Discharge Outlet)

~ v i’ Aa 9 1 4 Ay Aa A
AMUNINNUINN U3 ﬂQLﬂUL%SLWQQLﬁHNWHﬁuEJﬂEIN 30 1UAT LL@%L%@LWQQN@@]’H‘UUlW
° 1 4 o o N
711731 100 mﬁwﬂuaullaﬁ (38 mmmm%ﬁ) TIITONIHUAIIUIUVDY Discharge Outlets

usmu 2 Discharge Outlets

o @ a o o J a [ -2 @ a .
Suumeaumasdmsglnsaliasussun Try (M1AD 2 a18AUINas (Hose Lines)
FI9A31N3 Inad1ga 110U 401 dasAeuil 130 106 UNAaoUABUIT AZ Discharge Time

30 U1 MUANEUINT V4

£4 ]
% = o

dunoui 6 Auamlsina Tiluidesnmsagldlunmseenuuuvesginsaiiasuy

vz U InuHan

Supplementary Quality = No. Hose Lines x 401 Lpm (106 gpm) x Discharge
Time x % Concentrate
= 2 hose lines x 401 Lpm x 30 minutes x 0.03

(3% AFFF Foam)
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= 721.80 293 130 190 LAAADL

9

TUABUN 7 MHUAVUIAVOIND Inlet Pipe Size
AuantaveeIlulszian 3% AFFF @3A1 Expansion Ratio d1M51M50001DUT DY
¢ g 1 v @ { { 4
Ty Subsurface Injection 719 4:1 FuiluardasImMsverearves InuiuINiga 1ons

E4
A1UIUN Expanded Foam Rate nnauNsaae 1

Expanded Foam Rate = Foam Solution Discharge Rate x Expansion (4:1)

2,896.65 Lpm x 4

11,586.6 a03ADUIN 130 3,061 UAAABUADUIN

{ o 1 § a  of :
A w3UHuIn? 1 Foam Velocity Chart fvua ld31 i@eimdailuilszinn Class 1B i)
Y 1 4 = = . " Aa [
a1 lidesnd1 100 eemusulad (38 esssaiFod) 921 Foam Velocity 1t 3 iiasae
U 150 10 Ao 117 1ag Expanded Foam Rate 79 11,586.6 AnsA0UIN 130 3,061
1 = 4 a1 . { = 2 Y I dy a A =
unaaeuAoWIA 92 14 Minimum Inlet Pipe Size Ao 12 17 (duiludomaailszinnduszgll Foam

. 1A 1 A = A 1A =
Velocity "lmﬂu 6.1 LUATABIUIN 113D 20 vﬁmmum)
o =
YUABUN 8 Special Hydraulic Considerations

@ona High Back-Pressure Foam Maker “?;\1 Flow Rate Y94 Foam ﬁﬁmamllﬁwhﬁ’u
2.896.65 AnTABUIT N30 765.29 1NAABUABUT 11 Flow Rate fignuaa 1dufiounn
151N Flow Rate Vs. Inlet Pressure (ﬂWWWu’Jﬂ‘ﬁ f2) leffay,amaq High Back - Pressure Foam
Maker W91 Flow Rate ﬁﬁmam”lﬁﬂ,’}u"lliﬁ High Back - Pressure Foam Maker vualaaunse
50951 Flow Rate andnld ldfisidoantls Flow Rate fduia 181114 High Back -
Pressure Foam Maker 2 “]‘?1! Iﬂﬂllﬁﬂ%%ﬂi%i@ﬂ%ﬂ Flow Rate M1 1,448.3 An3ADUIN U0
382.65 unaaeUAsUIA 111 Flow Rate 4901911800 High Back - Pressure Foam Maker 91
7519 Flow Rate Vs. Inlet Pressure 1agtaanyiia HBPFM-450 ANSUL High Back - Pressure

Foam Maker %‘lg{
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Minimum Inlet = 90 PSI ﬁ?ﬂ 620 kPa

A1 Maximum Allowable Back Pressure U84 High Back - Pressure Maenlng

Maximum Allowable Back - Pressure 32311 40% V04 Operating Inlet Pressure wld

Maximum Allowable Back Pressure = Minimum Inlet Pressure x 0.4 (40%)

90 PSIx 0.4

36 PSI ©30 249 kPa

. » <
11 Static Head Pressure NMWAUINT A3 4 dunsin D (Lﬁﬂﬁi]"lﬂlﬂu Gasoline) YD

o o v g a
N5 Static Head Pressure ﬁ@ﬂﬂ‘]Jﬂ’J”I%ijIQ"]J@x‘IﬂQLﬂ‘]JLGAHBLWG\‘I i]xllgf
Static Head Pressure = 32 PSI Y50 221 kPa

Y
11 Maximum Allowable Friction Loss 1131 1N935241319 Foam Maker ta 31134

ald

Maximum Allowable Friction Loss = Maximum Allowable Back Pressure - Static Head Pressure
= 36 PSI - 32 PSI

Maximum Allowable Friction Loss = 4 PSI ’H?’E) 28 kPa

q

PINMWALING A4 N51W521719 Expanded Foam Friction Loss Vs. Pipe Size aL3A71
ANEIVDINOTLNIN High Back — Pressure Foam Maker wazviomathd g 12 12
1 30 @3 Tao Expanded Foam Rate fisnunal 1&fy 11,586.6 Ansaenift wie 3,061
UAAABUABUIN 1Az Maximum Allowable Friction Loss (M1 4 PSI %30 28 kPa 3¢ 14

.. . . "o 1 2 2 g ' Ay P
Minimum Pipe Size N10U NOVUIA 8 U Futunovurandaeans 14
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14
o w [

09/’ ! ) . . ) v @ oy ! o 13 o
TUADUN 9 MUY Cooling Ring dmsurRmi Lﬁﬂﬂ?ﬂ'lﬁﬁﬁﬂlﬂﬂﬂ\iﬂ?ﬂl& il

Exposed Area = Surface Area (Tank) x H (Height of Tank)
= 3.14 x Diameter Tank x Height of Tank
= 3.14 x 30 x 30 LUMS

Exposed Area = 2,826 1T NNUAT

NAVBMHUAAINIAT 37U NFPA 15 Standard Water Spray Supply Fixed System for
Fire Protection 2007 Edition Chapter 7 U0 7.4 Exposure Protection U0 7.4.2.1 SMUA
Application Rate 6116&51‘17%1%’1%1514@1’@@1! Expose Area MU 10.2 me/m2 130 0.25 gprn/m2
nazde 7.4.2.2 fmumszersznduveninialunueudeliifia 3.7 was nie 12 W
NAYoMHUUAAINEAII A1NITAHITIUIU Cooling Ring vouiIfadmIurdeBusainiy uas

@ g‘ ~q Y T3 W :I o Y o dy
'E'Jﬁ‘i1ﬂ1§Vlﬁ'ﬁ"ll'EN'L!Wﬂcl‘lfgluﬂTiWﬁ'ﬁ)tﬂuﬂ\‘luﬂJHVlﬂﬂ\?u

8051 IMaveuind M5y Expose Area = Expose Area x Application Rate
= 2,826 m” x 10.2 Lmp/m’

Y
8951 Iave i d M5y Expose Area = 28,825 AATADUIN

130 7, 615 UAAADUADUIN

9

o . . @ o @ 1 3 o 09/ % [
M1911IUV09 Cooling Ring VoaHIRAd S Unandudaiiu Iaqal

v
1UIUVDY Cooling Ring = ANNPIVDINNNNY + 3.7 A3
(YornuAAT§1U NFPA 15)
= 30 AT < 3.7 IUAT

UIUVDY Cooling Ring = 8.1 = 9 WHHIU
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i niiadmsundedudaimldgad
TUIUVOIHINA = Fuse19v09d =+ 3 (1uiAu 3 wasany
NFPA 15)
= 2T + 3
= (3.14X2X15)+3
TUIUVDIHINA = 31.4

UIUVBININAADN LI K IU= 32 %1
091} d' o U =) o U
TUaOUN 10 MUIUTLUD INUAUMAIF145 Dike Protection

Y
INAI0INAMUAVIAYBI Dike Area 1319 50 AT 817 50 1WAT FRINGIAD
Gasoline (92 Octanc) Fav1ndoyatnadu suaonld Inulszinn 3% AFFF dwisuszouTly

AUINAIFIMSTD Dike Area

dy A . Y 1 J [V oy Y 19 o v 9 dy ~
TINUNUDN Dike Iﬂﬂ muwmﬁuﬂﬂaN"ummumuulimmummﬂmﬂu‘wuwum

Dike

Y

A A .
NUNVDN Dike

ﬂ’JWiJﬂ’QJ}N"U’EN Dike x 171481790 Dike

= 50x 50

Y

A A .
NUNUDY Dike

2,500 AT UNAT ©TD 26,900 A1519A

Muuan Application Rate 1182 Discharge Time 131 Dike Protection Lgﬂlwaﬂﬁﬂ
Gasoline (92 Octane) Fuiludfornanszian Class 1B Hafigay'vl -36 ez lad (38
perusaITed) Haaifien 100-400 oernuusnlad (38-204 esrnisaiFeon) TrlufidenlFii
152107 3% AFFF a3 19auani s fnua 1331 A1 Application Rate 7115581310 4.1

me/m2 %30 0.10 gprn/m2 1ag Discharge Time %70 30 Wi

59
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9

auadSuna Tdudumaanee 198115 Dike Protection 1d@ail

Foam Solution Discharge Rate = Dike Area x Application Rate
= 2,500 m’x 4.1 lpm/m2
Foam Solution Discharge Rate = 10,250 AnTADUIN ED)
2,700 inaaouaABUIN

2

A1ua115119 Foam Concentrate 81151 Dike Protection llgfﬁﬂﬁ

Foam Concentrate Quality Foam Solution Discharge Rate x Discharge Time x
% Concentrate
= 10,250 Lpm x 30 minutes x 0.03 (3%)

= 9,225 AN 1130 2,437 UAAADY

o o 5 . . Y 9 o 9 4
NINIHUAVTIUIUUDN Fixed Discharge Devices 21511% Foam Monitors 14515201
[ a Y a ) IYq 9 1 9 Qy
TvluA1Na3 Dike Protection N9 15991UANANUNE1% 1% Foam Monitors 98191108 2 Fu Tay

Y o

AD9INAWNUIV09 Foam Monitors 1 1¥uuamsia Iluiudeunu e 1d IWunseungu

A H 1
A A Yy A Y

Y v
wuntlosnulianga $1311191 Foam Monitors TiamnsoiaTnluldnsounquituiitlosniu’la
~ A NA A = ’ A o . 9
NBANONITOUAINAVI19N15AA THUUD9 Foam Monitors #10150LNU31UIU Foam Monitors 1%
3 : | . . . =
Ul vazilesn 149 Fixed Discharge Devices wWudszan Floating Roof Makers ‘I/INESJIWMI

o q YA ' ' . A A A
LLuzuﬂmJingzﬁNizﬁQN Dlscharge Outlets 3J’lﬂ°|/]ﬁ;ﬂ 19 9.1 LUAT 1159 30 1’!@]

mn%’@ﬁmu@ﬁmﬁn Dike ﬁsummﬁ'n 50 AT 817 50 WAT LTI INITOMINUIUVDY
Y
Floating Roof Makers 1avnA 24 ¥u §1115 Fixed Discharge Devices 11 Dike Protection 1a®

Flow Rate U84 Floating Roof Maker = 10,250 gpm/24 = 427.08 Lpm

k4 9
o 7 ' LY o J
MnmsfuImaInaneduiusenso lddeyanavuauaenginsaivesszuy

4
~

THUFLNE 910 Data Sheet TUMANUIN 9 LAZENTDNIN VU Bill of Materials 1a9d
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TasszuuTrluazuentSuaves TruilFzniszun Tiuvdn uavginsaliaiy
53u1 T1u1anz 1% Bladder Tank (A831% @952 1Y Dike Protection System 151919 Bladder

Tank uoneon11nTzuy IWuwan tazginsalasuszuu Tiundndae

Bill of Materials (Tank)

Quantity Description

1 set : 1,500 Gallon (5,675 Liters) Bladder Tank

1,353 gallon ] 3% AFFF Foam Concentrates

1 set ; Proportioner size 3” (70-800 gpm) for Primary System

1 set : Proportioner size 2.5” (35-400 gpm) for Hose Lines

2 sets : High Back-Pressure Foam Maker, HBPFM-450

2 sets 3 Hand Lines Nozzle 105 gpm (401 Lpm)

288 sets : TYCO Water Spray Nozzle, K-factor 103.7, Model D3

4 sets : BERMAD Deluge Valve size 8”

1 set 3 2,600 gallon (9,842 Liters) Bladder Tank for Dike Protection
24 sets 3 Floating Roof Room Maker, FLR-90

1 set 3 Proportioner size 6” (300-3,400 gpm) for Dike protection

o 1 A
739819N 2

@ 1 4
091)5219% Outdoor Cone Roof Tank VMIAIFUHIUFUINAI 30 AT T 30 1NAT
<3 a esj @ a
1191 Gasoline (92 Octane) 1YU1A Dike NA19 50 AT 817 50 1UAT ATV THNAUIWD S
¥R Surface Application

A

] Y
Tupoun 1 LL”]NLLEJﬂ‘]Ji%LﬂVIﬂI@QL%@LWﬁQ

& a A . v ] & a £~
1¥DINAY AD Gasoline (92 Octane) il uFemacilseinn Class 1B %QﬂJﬁ;ﬂ’J”l‘]_I”h/\l -36
parnvusu'led (38 ssraiFod) Hyadoa 100 - 400 eamvlusulad (38 - 204 a9m

I~ ~ 1 g’ ~ o % a
wraed) WuvsuraIn Wazaren Iundemiunldaumasne Inuisznn 3% AFFF
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Y 1
VUADUN 2 AU Surface Area

Surface Area =TT’ 198 TT ADAIAIN = 3.14 LAY r D SANVDINI
Surface Area=3.14 X (15 m)2

Surface Area = 706.5 A13191UAT 13D 7,604.8 miN‘I/;IGl
H 4 e =
YUADUN 3 N UA Discharge Time 40¢ Application Rate A1UAITINHUINT 6

A & a A o 1 % ~ =
mmmﬂmfmwaqm;mm”lvxlmmw 100 f]\iﬁTV\h!iuulEl@ (38 DAL ALEYE) DINNT1TINN 2
0 Y . sq YA 2 A 2 w4 . =
Mviualain Application Rate nl¥fo 4.1 Lpm/m” ¥19® 0.1 gpm/ft” #a&A1 Discharge Time N3
1¥lumsdunm Av 55 w1l
09/’ A o a Ay Y J
VYUADUN 4 mmmmﬂﬁmmiﬂummmi%ﬂﬂumie@mmmmqﬂﬂmizuu

Tluwan

E4
111 Foam Solution Discharge Rate nnaunsasae 1

Foam Solution Discharge Rate Surface Area x Application Rate
= (706.5 mz) x (4.1 me/mz)

2,896.65 Lpm 1138 765.29 gpm

Foam Solution Discharge Rate

= 2,896.65 AAIABUIN 113D 765.29 LNAABUADUIN

11 Foam Concentrate Quality nnaumsdade 11l
Foam Concentrate Quality = Foam Solution Discharge Rate x Discharge Time x
% Concentrate
= 2,896.65 Lpm x 55 minutes x 0.03 (3% AFFF Foam)

= 4,779 203 1130 1,263 UAAADY
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Y 1
TUADUN 5 MHUUATIUIUUDI Foam Chamber

! v < § a ] 4
AWAITNELINT AT VIAveIduNIFemadiduiuguINats 30 was 4111350
v Y Y
A1UASIUIUYDI Foam Chamber 1 1miuiosinga 2 3u TaouaazFuaziionsims lna

1,435 an500111N 130 383 UNAABUADUIN
3 A o Jd a
Tuaoun 6 Mvuaginsaliasuszuy Iy

! v 3 g a ] g a
AMWNNELINT U4 VAveItuNUIFoMAIdURIUUENaN 30 AT LagIFoING .
° 1 4 o [
Hganu Ivdna 100 esenviusuled (38 oeruaaiFeon) ansofmuai ULV Discharge
<3| o Y a ' a A 1 aa Y
Outlets 111121 2 Outlets 931 Tva 189 AnsAUT 150 50 naapUADUIAT A0
[ [ { 1 4
Discharge Time 20 417 §1%51 Hose Lines (ATNA15197 11 1Az 12 iU IUgUINa19 30 103
A1%UA Hose Lines 2 ¥ 0A351013 1@ 401 ansaou1il 030 106 LNanouUAdUI LAY

Discharge Time 30 117)
o i N, a {q v ¢ a o
Tupoun 7 auarlsuna Inunldlunmsesnuuugiasalasuvesssuu Truwdn

Supplementary Quality = No. of Hose Lines x 189 Lpm (50 gpm) x
Discharge Time x % Concentrate (3% AFFF Foam)
= 2 Hose Lines x 401 Lpm (106 gpm) x 30 min. x 0.03
(3% AFFF Foam)

= 721.8 403 1150 190 (NAADY

E4
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Y v Y
TUABUN 8 111911 IU Cooling Ring §1M5VHIRANT agIWIUIRNMNE MUY

S o g‘ % A Y l A
WUDNUIWUIURUDUNIDY NN 1

Y ' ]
TUADUN 9 AT INUAUINAI8 115D Dike Protection IMHBUAIDE1IN 1



Bill of Materials (Tank)

Quantity Description
1 set 1,500 Gallon (5,300 Liters) Bladder Tank

1,353 gallon

3% AFFF Foam Concentrates

1 set Proportioner size 3” (70-800 gpm) for Primary System

1 set Proportioner size 2.5” (35-400 gpm) for Hose Lines

2 sets Hand Lines Nozzle 106 gpm (401 Lpm)

288 sets TYCO Water Spray Nozzle, K-factor 103.7, Model D3

4 sets BERMAD Deluge Valve size 8”

1 set 2,600 gallon (9,842 Liters) Bladder Tank for Dike Protection
2 set Foam Chamber Model AFC-330 (183-610 gpm)

24 sets Floating Roof Room Maker, FLR-90

1 set Proportioner size 6 (300-3,400 gpm) for Dike protection

o 1 A
739819N 3

64

£
lszon Floating Roof Tank %¥U® Tube Seal Tag Top of Seal WoENIN 6 17 YA
[l 4 <3 . .
IUFIUINA19 30 WAT g9 30 1WAS 1HMAD Gasoline (92 Octane) ¥ Dike 1319 50 AT
9
Foam Dam g4 0.3 [NAT HAZHNDINVBVE 0.6 145 AR5z DY IHuAUWAIYHA Surface

Application
o A ' A a
UYUADUN 1 LLTJQLLfJﬂ‘]_ISZLﬂVI‘ll’t‘)\‘]L“D'fJLWﬁ\‘]
& a A . v q & a &£~
1¥DINAIAD Gasoline (92 Octane) il ureinaatlszinn Class IB GBQiJﬁgﬂ’J”I‘]JUIV\I -36
o =y = A 4 ~
f’N?ﬂV‘hLiu”la@] (-38 IR UYLV YT ) HynAeY 100-400 FNﬁ”W\hLiuhlé’I@] (38-204 D3R LBQLEYT)

1 Y v
duveunarn luazareri uidoniunldaumasae Tuilsznn 3% AFFF

9 v
TUADUN 2 AUV Annular Ring Area
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Annular Ring Area = Total Surface Area - Unprotected Roof

706.5 ANTNUUAT - 651.7 AT NUNAT

55.44 AT NIUAT

~ A < ° Y L. Aq YA
AUMTNHUINT A2 1T Top of Seal fmualan Application Rate nlwao

12.2 Ipm/m’ %150 03.0 gpm/ft’ 11821 Discharge Time N9z 19 lumsf 1w Av 20 w1d

& A "o a Ay D, <
Tugoun 3 mmuiuriliualiunaesimsezlslumseenuuvvesginsalssuu

TWluvidn
U 1 dy
#11 Foam Solution Discharge Rate nnaumIasae 1

Foam Solution Discharge Rate = Annual Ring Area x Application Rate
= 5544 m’x 12.2 lpm/m’
= 676.37 Lpm ¥30 179 gpm

- 676.37 an3ADUIN 130 179 LNAABUADUIN
& &7
#11 Foam Concentrate Quantity 910HNNIT fage 114

Foam Concentrate Quality = Foam Solution Discharge Rate x Discharge Time x
% Concentrate
= 676.37 Lpm x 20 minutes x 0.03 (3% AFFF Foam)
= 405.82 4n5 130 108 LLNAADU

9

TUABUN 4 ATUIUKIIIUIUVDY Discharge Devices

v 9
AMA519HUINT A3 Foam Dam 9 0.3 1495 1ag Top of Seal ﬁ@ﬂﬂ?? 6 U2 MuUA

Maximum Discharge Device Ao 12.2 1UA5
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Number of Discharge Device = Circumference of Tank (7Td)

Maximum Spacing between Devices

= 94.29 1UAT
12.2 143
Number of Discharge Device = 7.7 150 8 sets
Foam Solution Discharge Rate = 676.37 Lpm = 8

84.55 Lpm %30 23 gpm

9

Fupoui 5 sunamiiuaIduildlunmsesnuuuginsaiiaiuvesszun Tvluvdn
=} o 1 ~
IMUBUAIDE1N |

k4
a2 [ v '

[ 2 Y
TUAOUN 6 M3 1IN Cooling Ring d115UHIRAT tazwauaathdmsuva

S o g’ o
IUDNUIVU
A v 1 A
IHUDUAIDYNNN 1

Y 1 ]
Tuaoun 7 audaszuy INUFUINAId 1M Dike Protection IMHDUAI106199 1



Quantity

1 set

1 set

1 set

2 sets

8 sets
288 sets
4 sets

1 set
24 sets

1 set

Bill of Materials (Tank)

Description
400 Gallon (1,514 Liters) Bladder Tank

Proportioner size 2” (30-300 gpm) for Primary System
Proportioner size 2.5” (35-400 gpm) for Hose Lines

Hand Lines Nozzle 106 gpm (401 Lpm)

Floating Roof Foam Maker Model FLR-30 (7-59 gpm)
TYCO Water Spray Nozzle, K-factor 103.7, Model D3
BERMAD Deluge Valve size 8”

2,600 gallon (9,842 Liters) Bladder Tank for Dike Protection
Floating Roof Room Maker, FLR-90

Proportioner size 6 (300-3,400 gpm) for Dike protection

67
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o 1 A
meghamsnagenldsunsud 1

YoyatlowtnAe : 9915210 Outdoor Cone Roof Tank YtnAdUHIUFUINAN 30 AT
9
449 30 w3 1HAY Gasoline (92 Octane) HYUIAVDY Dike A9 50 WAT 817 50 1WAT AAAS

520U TWUAVING A Subsurface Injection

Application Rate = 4.1 me/m2

Discharge Time = 55 minutes

Foam Solution Discharge Rate = Surface Area x Application Rate = 2,896.65 Lpm
Expanded Foam Rate = Foam Solution Discharge Rate x Expansion = 11,586.6 Lpm
Minimum Inlet =90 PSI

Static Head Pressure = 32 PSI

Maximum Allowable Friction Loss = 4 PSI

a J @ a
MAUNNHINT V1 Llﬁﬂ\jq‘l]ﬂimﬁ']qc’]Lluﬂ15'€)ﬂﬂll‘U‘UiVH‘UTWMﬂU!WﬁQﬂ1ﬂIﬂ5!lﬂiﬂ



H J [ o . .
ﬂTINN‘M'Jﬂﬁ V2 LLﬁﬂ\iQ‘]JﬂiﬂWlN‘]ﬁ"lWi‘U Dike Protection MﬂT‘]JiLLﬂ'ill
o 1 a
ﬂ'JﬂElNﬂ]‘i‘nﬂ’dﬂ‘Ui‘lJi!!ﬂiNTl 2

o 1 4
Yoyailowdnfe : 69152199 Outdoor Cone Roof Tank YAdUHIUFUINAN 30 AT

<] a :1‘
7930 1UAT 1417111 Gasoline (92 Octane) HUUIAYD Dike NI 50 (UAT 817 50 (NAT ARG

520U TNNAUINEIFIA Surface Application

Application Rate = 4.1 me/m2
Discharge Time = 55 minutes

Foam Solution Discharge Rate = Surface Area x Application Rate = 2,896.65 Lpm

d‘ J Ly a
MNNUINN U3 llﬁﬂ\j@ﬂﬂimﬂqqﬂGlufniﬂf]ﬂlL‘U‘USZ‘U‘UIwﬂJﬂﬂ!WﬁQ%']ﬂIﬂillﬂiil
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H J [ o L .
ﬂTWN‘M'Jﬂﬁ U4 LLﬁﬂ\iQ‘]JﬂiﬂMN‘”] 11351 Dike Protection ﬁHﬂT‘]Jillﬂ‘ill

o 1 a
ﬂ'Ji’)ElNﬂ]‘iﬂﬂﬁi’)‘Ui‘lJi!!ﬂﬁNTl 3

Yoyatloudnfo : 19152190 Floating Roof Tank %11a Tube Secal 1a8 Top of Seal Yoy
1 Qy 1 o I~
1716 17 VAT UAIFUINA1I 30 AT 9 30 1wAS 191N Gasoline (92 Octane) Ju19 Dike
Y
1319 50 (AT Foam Dam g4 0.3 AT HAZHNIINVBUDT 0.6 AT AAAITZUY THUALINGS

YU Surface Application

Annular Ring Area = Total Surface Area - Unprotected Roof = 55.44 m’
Application Rate = 12.2 me/m2
Discharge Time = 20 minutes

Number of Discharge Device = 8 sets
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MINNUINN A1 MIuunlszianvesvounad  vSeveauvaiaa il
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FLAMMAEBLE AND COMBUSTIBLE LIQUIDS

Flarmable liquids are defined by NFPA-11 as any liquid having a flash point bedow 100 °F (28 °C) and
having a vapor pressura not excoeding 40 psi (276 kPa) (absoluta) at 100 °F (38 “C). Flammable liquids

shall be subdivided as follows:

Class | Liguids shall include those having flash points below 100 °F (38 “C) and may be subdivided as

follows:

Class 1A shall include thoss having flash points below 72 °F (22 °C) and having boiing points below

Baoiling Point
“F

B8

Water
Soluble

Class IB shall indude those having flash points below 73 °F {23 °C) and having boiling points above

100 °F (38 °C).
Flash Puoint
Example Class 1A o
Apcatic Aldehyde 38
Dimathyl Sulfide 0
Furan 32
100 °F (32 °C).
Flash Paint
Exarnple Class |B ey 1N
Ethyl Alcohal 55
Gasoline-92 Octans —25
Cyclohexans —4

Baoiling Point
°F

173
100400
179

(78)

(38-204)

(82)

Water
Soluble

Mo

Clazz IC shall include those having flash points at or above T2 °F (23 “C) and below 100 °F (28 °C).

Combustible liguids are defined by NFFA 11 as any liquid having a flash point at or above 100 °F

(38 “C) and may be subdivided as follows:

Class Il Liquids shall include those having flash points at or above 100 °F (38 “C) and below 140 °F

(B0 "C).
Flash Puoirt Water
Example Class II T, TR Soluble
Diesel Fual Gil 100-130  (38-54) Mo
(N, 1-Dvz2-Did-00
Glacial Acetic Acid 1083 (39 Yes
Jet Fuel (A& A-1) 110 (43) Mo
Clazs=z llIA Liquids shall include those having flash points at or above 140 °F (60 “C) and below 200 F
(93 "C).
Flash Puoirt Viater
Exarnple Class IllA 6 ¥ (O, Soluble
Creosote il 165 (7 i
Butyl Carbitol 172 (e Yes
Fuel il Mo. 4 142240 (B1-116) Mo
Class lIB Liguids shall include those having flash points at or abowve 200 °F (93 °C).
Flash Puoirt Vater
Exarnple Class IIIB LA ) B Soluble
Fuel il Mo. 4 142240 (B1-116) Mo
Minaral Oil 30 (193) Mo
Clive Qil 437 (225) Mo

#131: Ansul Fire Protection (1994)



ATIHUINT A2 Determining Discharge Time and Application Rate U84 Sub-Surface

Application
Foam Application Rate Discharge
Fuel Protected Concentrate gpm/ft2  (Lpm/m2) Time
Hydrocarbon Fluoroprotein A0 (4.1) 30 minutes
Flash point between AFFF A0 (4.1) 30 minutes
100 °F and 200 °F
(38 "C and 93 °C)
Hydrocarban Fluoroprotein 0 (4.1 55 minutes
Flash point below AFFF 0 (4.1) 55 minutes
100 °F (38 °C)
or liquid heated
above flash point
Crude Petraleum Fluoroprotein A0 (4.1 55 minutes
AFFF 0 (4.1 55 minutes

#131: Ansul Fire Protection (1994)



MINHINT A3 Determining Number of Discharge Outlets U84 Sub-Surface Application

76

Tank Diarmeter

ft. (m)
Up to 80 (24
Over 80 to 120 (24 — 38)
Over 120to 140 (36 —42)
Over 140t0 160 {42 —48)
Over 160t 180 (48 —54)
Ower 180t0 200 {54 —60)
Over 200 (60)

MNurmber of Discharge Cutlets Required

Flash Paint Below
100 °F (38 °C)

Flash Paint 100 °F
(38 “C) or Higher

o B & 5 B =S P T s B

One outlet for each
additional 5000 sq.
ft. (4685 m2)

L T T o B o B

Oine outlet for each
additional 7500 sq.
ft. (97 m2)

20UTLETS

30UTLETS

4 OUTLETS

#131: Ansul Fire Protection (1994)

A 19HUINT A4 Determining Supplementary Hose Lines and Discharge Times

Tank Diameter

ft. (m)

Upto 35  (Upto 11)
35-65 {11-20)
65-95 (20-29)
895-120 (28-37)
Ower 120 {Owver 37)

Minimurm Murnber
of Hose Lines

L R

Minimurm
Discharge Time

10 min.
20 min.
20 min.
30 min.
30 min.

31: Ansul Fire Protection (1994)
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MFPA 11 states that the foam velocity at the point of discharge into the tank shall not exceed 10 ft. per
second (3 misec) for Class IB liquids or 20 ft. per second (6.1 m/sec) for other liquids, unless actual tests
prove higher velocities are satisfactory.

The inlet pipe for subsurface injection must be of adequate size that the expanded foam flow does not
exceed the inlet velocity recommendation. Adequate inlet size can be found by multiplying the flow rate
needed for the tank by 4 (maximum expansion expected) to get the expanded foam rate, and then com-
paring this with Figure 5B-3 for the appropriate pipe size.

Tao use the chart below, find Foam Velocity at left side of chart. Read acrass the chart to intersection with
Expanded Foam Rate. Choose the Inlet Pipe Size from the curve either at or below the intersection.

(m&ec)  fiises. 3IN.
(152 50 f ’, -
21.'2/f . / /
N, 41N, /
(12.2) 40 /f
// / / 8N,
{9.1) 30 / ,.—'/
T T
FOAM
VELOCITY / A e / ] maximum
(6.1) m E — VELOCITY
E ) - ,...-'/__:.-r""’" 14— T paxamum
{2.0) 1 f VELOCITY
I =T =~ o=
; ﬂ#__-—"_.":-:"-
i, I &/ Corrur Pl FPIVOPPI FPPIVII FUTN IOV PRI
0 1000 2000 3000 4000 5000 €000 FOO0  BOOD gpm
i) (37RE]  (F5TO)  (11356) (15142) (1B927) (22712) (26499)  (30283) (Lpm)
EXPANDED FOAM RATE
NOTE: Chart B based on Standard Schedule 40 Pips.

MNEUIND Al Determining Inlet Pipe Size Y94 Sub-Surface Application

131: Ansul Fire Protection (1994)
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Flow Rate Ws. Inlet Pressure

(kPa)  psi. e
(1724) 250 3 & éh 5 -t& 5 - .5?.# 5

# g & | & & FNEF
(1370) 200 £ £ é AR &y

VERVAVAYS

w
5 /
/ 8844
(=
o
—
é {6O0) 100 Fi / / / / /
2 7 T/ 7 VI A A
7 17V A N7 7V
i [ i 7177 7
[83) 70
(345) 50
40 G0 80 100 150 200 300 400 G0 800 gpm
{151 (227) (30%)  (379) (568 (757) (1136 (1514) (Z271) 3028y (Lpm)
FLOW RATE

MWHUINT A2 Flow Rate vs. Inlet Pressure for Sub-Surface Application

#1311: Ansul Fire Protection (1994)

(mp__ it
ED cCB A Specific Gravity

(36.6) 120 Ty el - Sl
/ A = 1.00 (WATER)

E / B =0.90 {Oils)
F /: G =0.84 (Fuel Oil)

(30.5) 100 F / D =0.72 (Gasaling)

: / %/ E =0.68 (Heptans)
(24.4) 80

STATIC // /

HEAD (18.3) &0 / /

(MAXIM LM i / //

HEIGHT OF

LiQuip) /
12.2) 40 V /

;/

(0.0) (L7 ATV TN P
0 10 20 30 40 50 60 psi
{0 (69) (138) (207 (276)  (M85) 414) (kPa)
STATIC HEAD PRESSURE

(6.1) 20

MWEHINN A3 Determining Static Head Pressure U84 Sub-Surface Application

1301: Ansul Fire Protection (1994)



SECTION 5B — STORAGE TANK PROTECTION
Page 5B-9

SUBSURFACE INJECTION (Continued)
Determining Expanded Foam Friction Losses Vs. Pipe Size

To use the chart below, first determine Maximum Allowable Friction Loss and Expanded Foam Rate
using the following formulas:

MAXIMUM ALLOWABLE MAXIMUM ALLOWABLE STATIC HEAD

FRICTION LOSS ~  BACK-PRESSURE PRESSURE
FOAM SOLUTION EXPANSION (4)

DISCHARGE RATE RATIO
visUnmAnGE RAIS aiaiale)

EXPANDED FOAM RATE

Next, find the Expanded Foam Rate at the bottom of the chart. Read up the chart until intersectioning
with minimum pipe size that is under Maximum Allowable Friction Loss.

FRICTION
LOSS PER

/
wo0Fr. 7D / / /
(30.5m)
/

(kPa) psi.

e 7o T

(448) 65 [—212 Il ]

(414) 60 ] %

(379) 55

(345) 50 f’ / //

(310) 45 f

(276) 40 / / 6"/
(241) 35

(207) 30 [ -
(172)

@4 5 f
] 101t
/ /
|
/ L 4
//

© o

0 800 1600 2400 3200 4000 4800 5600 6400 7200 8000 8800 gpm

[©)] (3028) (6057) (9085) (12113) (15143) (18170) (21198) (24227) (27255) (30283) (33312) (Lpm)
EXPANDED FOAM RATE
NOTE: Chart is based on Standard Schedule 40 Pipe.

FIGURE 5B-5

001280

MWEHINN A4 Determining Expand Foam Friction Losses and Pipe Size

#131: Ansul Fire Protection (1994)
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ATRUING A5 Determining Discharge Time, Application Rate, No. of Foam Monitor and

Foam Maker (Fixed Discharge Device for Dike Protection)

Fuel Protected

Hydrocarbon
Flash point between 100 °F and
200 °F (38°C & 93 °C)
Hydrocarbon
Flash point below 100 °F (38 “C)
or liquid heated above flash point

Alcohaols
Methanol
Ethanal

Isopropancl

Ketones
Methyl Ethyl Ketone

Acetone

Carboxylic Acids

Aldehydes

Fuel Protected

Ethers

Foam Application Rate Discharge
Concentrate gpm/Atd  (Lpm/m2) Tirme
Protein A0 4.1) 20 minutes
Fluoroprotein A0 4.1) 20 minutes
AFFF A0 4.1) 20 minutes
Protein A0 4.1) 30 minutes
Fluoroprotein A0 4.1) 30 minutes
AFFF A0 4.1) 30 minutes
ARC A0 30 minutes
IXILV A0 30 minutes
ARC A0 30 minutes
3XILV. A0 30 minutes
ARC A5 30 minutes
IXILNM A5 (6.1) 30 minutes
ARC A5 30 minutes
IXILV. A0 30 minutes
ARC A5 30 minutes
IXILW A5 (6.1) 30 minutes
ARC A7 (5.9) 30 minutes
3XILV. 0 (4.1 30 minutes
ARC A3 (5.3) 30 minutes
IX3 LMW A6 (5.5) 30 minutes
Foam Application Rate Discharge
Concentrate gpm/ftZ  {Lpm/m2) Time
ARC A0 4.1 30 minutes
3XILN A0 4.1 30 minutes
ARC AT (6.9) 30 minutes
3XILN 14 30 minutes

Determining Mumber of Fixed Discharge Devices

If monitors are used, a minimum of two is recommended. This will allow for overlapping spray patterns
which helps to ensure complete coverage of the area protected. Additional monitors may be required to
accommeodate normal wind direction or obstructions that may affect stream pattern and coverage.

When floating reof foam makers are used, the maximum recommended spacing between discharge outlets

is 30 ft. (9.1 m).

#131: Ansul Fire Protection (1994)



M1519WUINN A6 Determining Discharge Time and Application Rate (Cone Roof Tanks)

YD Surface Application with Fixed Foam Discharge Outlets

Foam Chambers Monitors/Hand Hose Lines
As Primary Protection —-OR- As Primary Protection
Foam Application Ratz Discharge Application Rate Discharge
Fuel Protectad Concentrate  gpm/ft2 (Lpm'm2)  Time gpm/ft2  (Lpm'm2)  Time
Hydrocarbon
Flash point Pratein A0 4.1) 0 min. A6 (6.5) S0min.
batwiaen Fluoroprotein =~ .10 4.1) A0 min. & (6.5) S0 min.
100 °F and AFFF A0 4.1 30 min. 6 (5.5) S0 min.
200°F (38 °C
and 93 ")
Hydrocarbon
Flash paoint Pratein A0 4.1) 55 min. A6 (6.5) B5min.
balow 100 °F Fluoroprotein -~ .10 4.1) 55 min. & (6.5) G5 min.
(38 “Char AFFF A0 4.1) 55 min. e (6.5) B5min.
liquid heatad
abaove flash
point
Crude Petroleumn  Pratein S0 (4.1) 55 min. & (6.5) E5min.
Fluoroprotein =~ .10 (4.1) 55 min. JE (6.5) B5 min.
AFFF A0 4.1 55 min. G (6.5) B5min.
Alcohols
Methanal ARG A0 55 min. A6 G5min.
IKI LN A0 55 min. i (6.5) B5min.
Ethandl ARC A0 55 min. A6 B5min.
IKI LN A0 55 min. G (6.5) B5min.
Isopropanal ARC A5 55 min. 24 G5 min.
IXI LW 15 6.1 55 min. .24 B5min.
Foam Chambears Monitors/Hand Hose Lines
As Primary Protection —0OR- As Primary Protection
Foam Application Rate Discharge Application Rate Discharge
Fuel Protected Concenfrate  gpm/M2 (Lpm/m2)  Time gpmift2  (Lpm'm2)  Time
Ketones
Methyl Ethd
Ketones ARC A5 55 min .24 E5min.
2KILN s (G.1) 55 min .24 E5min.
Acatong ARC A5 55 min .24 (9.8) E5min.
I LN A5 (6.1 55 rmin .24 (9.8) BEmin.
Carboxylic Acids  ARC A7 (6.5) 55 min. 27 S5min.
AKILN S0 4.1} 55 min. e (6.5) E5min.
Aldehydes ARC AT 55 min. 27 E5min.
AKILN e (6.5) 55 min. 28 E5min.
Esters ARC S0 4.1} 55 min. e (6.5) E5min.
AKILN S0 4.1} 55 min. e (6.5) E5min.
Ethers ARC A7 (6.9) 55 min. .24 (9.8) S5 min.
AKILN 4 55 min. 23 E5min.

131: Ansul Fire Protection (1994)



M519NUINT A7 Determining Number of Foam Chambers (Cone Roof Tanks)

YD Surface Application with Fixed Foam Discharge Outlets

82

Tank Diameter
ft.

Up to 80

Ower 80 to 120
Over 120to 140
Ower 140 to 160
Ower 160 to 180
Over 180 to 200
Ohwer 200

&

[P T ]
3 =
[
Lo
[ea3 i3

[0 B =
ES & =]
[

ax N
[ T =

ﬁﬁﬁﬁﬁﬁﬁﬁ
o =
= ()
- |
iy
o0
L2 = Ok

Minirmum Mumber
of Foam Chambers

gy oo Py —

One chamber for each

additional 5000 ft.2 {465 m2)

1301: Ansul Fire Protection (1994)

MINHINT A8 Determining Discharge Time and Application Rate (Floating Roof Tanks)

Top and Below of Seal U®4 Surface Application with Fixed Foam Discharge

Outlets

Type of Seal
Pantograph

Tube seal (top of seal more
than & in. {15 cm) from

top of roof deck)

Tube seal (top of seal less
than & in. {15 cm) from

top of roof deck)

Top of Seal Protection

Floating roof foam makers ar

foam chambers. Foam dam required.

Floating roof foam makers or
foam chambers. Foarn dam
required.

Floating roof foam makers ar
foam chambers. Foam dam
required.

Below Seal Protection

Floating roof foam makers.
Foam dam not required.

Floating roof foam makers.
Foam dam not required.

Floating roof foam makers.
Foam dam required.

Top of seal protection requires a discharge time of 20 minutes and an application rate of .30 gpm/ft.2
{(12.2 Lpm/m2). Below seal protection requires a discharge time of 10 minutes and an application rate of
50 gprmit.2 (20,1 Lpmim2). Using these requirements, the primary foam quantity is calculated.

First, use the following formula to determine Foam Scolution Discharge Rate which is required to determine

proportioner size:

#31: Ansul Fire Protection (1994)



MINHINT A9 Determining Maximum Discharge Device Spacing (Floating Roof Tanks)
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Top and Below of Seal U84 Surface Application with Fixed Foam Discharge

Outlets

Type of Seal
Pantograph

Tube Seal (top of seal mere than & in. (15 cm)
from top of roof deck)

Tube Seal (top of seal less than & in. {15 cm)
from top of roof deck)

Height of
Foam Dam
in.__{em)
Mo Dam
12 (30)
24 (60)
Mo Dam
12 (30)
24 (B0}
12 (30)
24 (B0}

Maximum Discharge

Device Spacing

Top of Seal Below Seal
ft. (m) ft. (mj

- - 130 (39.6)
40 (12.2) - -

80 (24.4) - -

- - a0 {18.3)
40 (12.2) - -

80 (24.4) - -

40 (12.2) &0 (18.3)
80 (24.4) a0 {18.3)

#31: Ansul Fire Protection (1994)
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(ANSUL Foam Systems Design and Applications)

ANSUL.

DESCRIPTION

Ansul 3% Protein Foam Concentrate is for-
mulated from hydrolyzed protein, fluoro-
chemical surfactants, foam stabilizers {metal
salts), bactericide, corrosion inhibitors, freez-
ing point depressants and solvents. It is
transported and stored as a concentrate to
provide ease of use and considerable sav-
ings in weight and space.

It is intended for use as a 3% proportioned
solution either in fresh, salt or hard water.
The correct proportioning ratio is 3 parts of
concentrate to 97 parts of water.

Two fire extinguishing mechanisms are in
effect when using Ansul 3% Protein Foam.
First, a foam blanket is formed which works
to prevent the release of fuel vapor. Second,
the water content of the foam pravides a
cooling effect.

APPLICATION

Ansul 3% Protein Foam Concentrate is
intended for use on Class B hydrocarbon
fuels having low water solubility such as var-
ious crude oils, gasolines, diesel fuels, avia-
tion fuels, etc. It is not suitable for use on
fuels having appreciable water solubility
{polar solvents), i.e., methyl and ethyl alco-
hol, acetorne and methyl ethyl ketone. This
concentrate can be used only with air aspi-
rating type discharge devices.

Its wetting characteristics make it useful in
combating Class A fires as well. It can also
be used with foam compatible dry chemical
extinguishing agents without regard to the
order of application, to provide even greater
fire protection capability.

PERFORMANCE

Fire Performance — The fire performance of
Ansul 3% Protein Foam Concentrate is mea-
sured against specifications and standards
such as Underwriters Laboratories Standard
UL 162, latest edition.

Foaming Properties — When used with
fresh or salt water or water of any hardness
at the correct dilution and with most conven-
tional foam making equipment, the expan-
sion ratio will vary depending on the perfor-
mance characteristics of the equipment. Air
aspirating discharge devices produce expan-
sion ratios from 8to 1to 12 to 1 depending
primarily on type and flow rate. In general,
the higher the flow rate the higher the
expansion ratio. Thus, monitors and foam
chambers normally produce higher expan-
sion ratios than foam water sprinkler heads
and hand held type nozzles.

ANSUL FIRE PROTECTION
MARINETTE, W1 54143-2542
715-735-7411

EXTINGUISHING
AGENT DATA
SHEET

Typical expansion ratios for foam chambers
are inthe range of 510 110 7 to 1, and for
foam water sprinkler heads in the range of 3
to1to6to 1.

Typical Physiochemical Properties at
68 °F (20 °C)

Type 3%
Specific Gravity 115
pH 7.0
Viscosity 12

Freezing Point 5°F {-15°C)

Proportioning — 3% Protein Foam
Concentrate can be easily proportioned (at
the correct dilution) using most conventional
proportioning equipment such as:

1. Balanced pressure and in-line balanced
pressure pump proportioning equipment

2. Balanced pressure bladder tank type
proportioners

3. Around the pump type proportioners

4. Fixed or portable in-line venturi type
proportioners

5. Hand line nozzles with fixed induction/
pick up tubes

The minimum and maximum usable temper-
atures for Ansul 3% Protein Foam
Concentrate with this equipment is: 20 °F
(-6.7 °C) to 120 °F (49 °C) respectively.

Storage/Shelf Life — When stored in the
packaging supplied (polyethylene drums or
pails) within the temperature limits specified,
or in equipment recommended by the manu-
facturer as part of the foam system, the shelf
life of Ansul 3% Protein Foam Concentrate
is generally in excess of 10 years. If the
product is frozen during storage or trans-
portation, thawing will render the product
completely usable.

Compatibility — There are no specifications
or standards which address the subject of
compatibility of different manufacturer
brands of protein foam concentrates. In an
emergency or if the manufacturer has sup-
porting test data to substantiate that the mix-
ture meets the same requirements as the
individual component concentrates, they
may be mixed together in the same storage
vessel.

Different types of foam concentrates, i.e.,
AFFF and protein base should not be mixed
under any circumstances.

Inspection — As with any fire extinguishing
agent, Ansul 3% Protein Foam Concentrate
should be inspected periodically.

Form Nao. F-93203

3% REGULAR
PROTEIN FOAM
CONCENTRATE

Please refer to the Field Inspection Manual
for detailed procedures how to perform this
inspection. An annual inspection is recom-
mended unless unusual conditions of expo-
sure occur. In the latter case, Ansul recom-

mendation should be sought.

APPROVALS AND LISTINGS

Ansul 3% Protein Foam Concentrate is
approved, qualified under, listed or meets
the requirements of the following specifica-
tions and standards:

Federal Republic of Germany Approval No.
PL-6/58 (KE 3)

Underwriters Laboratories, Inc. — U.L.
Standard 162 EX 3245, EX 3125 (latest
edition)

1. Foam Quality Test

. Class B Hydrocarbon Fuel Fire Tests
. Foam Identification Tests

. Test of shipping containers

. Class B Hydrocarbon fuel fire tests using
foam water sprinkler (both upright and
pendent approvals)

oo wN

It is impractical for Ansul to list its 3%
Protein Foam Concentrate with every piece
of U.L. listed hardware. Moreover there are
numerous foam hardware components with-
out U.L. listings that cannot be listed for use
with any protein foam agent.

Many unlisted pieces of foam hardware
should be similar to those listed. However,
on installations where Ansul 3% foam con-
centrate may be used with hardware compo-
nents of significantly different types than
those tested, contact Ansul for recommen-
dations.

ORDERING INFORMATION

Part No. Description
73971 3% Protein Foam — 5 gallon

73970 3% Protein Foam — 55 gallon
(208 L)
Shipping Weight:

5 gal. (19 L) pail - 51 lbs. (23.1 kg)
55 gal. (208 L) drum — 579 Ibs. (262.6 kg)
Cube:

5 gal. (19 L) pail — 1.08 cu. ft. {.0305 m3)

55 gal. {208 L) drum — 11.33 cu. ft.
(:3208 m3)

ANSUL is a registered trademark.

©1993 Wormald U.S., Inc. Litho in U.S.A.
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ANSUL.

DESCRIPTION

Ansul 3% Fluoroprotein Foam Concentrate
is formulated from hydrolyzed protein, fluoro-
chemical surfactants, foam stabilizers (metal
salts), bactericide, corrosion inhibitors, freez-
ing point depressanis and solvenis. Itis
transported and slored as a concenlrale 1o
provide ease of use and considerable sav-
ings in weight and space.

Itis intendad for use as a 3% proportioned
solution either in fresh, salt or hard water.
The comrect proportioning ratio is 3 paris of
concenirate to 97 parts of water.

Two fire extinguishing mechanisms are in
effect when using Ansul 3% Fluoroprotein
Foam, First, a foam blanket is formed which
works to prevent the release of fuel vapor,
Second, the water content of the foam pro-
vides a cooling effect.

APPLICATION

Ansul 3% Fluoroprotein Foam Concentrate
is intended for use on Class B hydrocarbon
fuels having low water solubility such as var-
ious crude oils, gasolines, diesel fuels, avia-
tion fuels, etc. It is not suitable for use on
fuels having appreciable water solubility
{polar solvents), i.e., methyl and ethyl alco-
hol, acetone and methyl ethyl ketone. This
concentrate can be used only with air aspi-
rating type discharge devices.

Its wetting characteristics make it useful in
combating Class A fires as well. It can also
be used with foam compatible dry chemical
extinguishing agents without regard to the
order of application, to provide even greater
fire protection capability.

PERFORMANCE

Fire Performance - The fire performance of
Ansul 3% Fl in Foam Cor

is measured against specifications and stan-
dards such as Underwriters Laboratories
Standard UL 162, latest edition.

Foaming Properties — When used with
fresh or salt water or water of any hardness
at the correct dilution and with most conven-
tional foam making equipment, the expan-
sion ratio will vary depending on the perfor-
mance characteristics of the equipment. Air
aspirating discharge devices produce expan-
sion ratios from 6 to 1 1o 12 to 1 depending
primarily on type and flow rate. In general,
the higher the flow rate the higher the
expansion ratio. Thus, monitors and foam
chambers normally produce higher expan-
sion ratios than foam water sprinkler heads
and hand held type nozzles.

ANSUL AIRE PROTECTION
MAFINETTE, W1 54143-2542
7157357411

EXTINGUISHING
AGENT DATA
SHEET

Typical expansion ratios for foam chambers
are in the rangs of 5to 110 7 to 1, and for
foam water sprinkler heads in the range of 3
to 110 6 to 1. Subsurface injection is a spe-
cial case where generally speaking, expan-
sion ratios of 2 to 1 to 3 to 1 are prefermad
but up to 4 to 1 is also effective.

Typical Physiochemical Properties at
68 °F (20 °C)

Type 3%

Specific Gravity 115

pH 7.0
Viscosity 21

Freezing Point 5°F {-15 °C)

Proportioning — 3% Fluoroprotein Foam

Concentrate can be easily proportioned {at

the correct dilution) using most conventional

proportioning equipment such as:

1. Balanced pressure and in-ine balanced
pressure pump proportioning equipment

2. Balanced pressure bladder tank type
praportioners

3. Around the pump type proportioners

4. Fixed or portable indine venturi type
proportioners

5. Hand line nozzles with fixed induction/
pick up tubes

The minimum and maximum usable temper-

atures for Ansul 3% Fluoroprotein Foam

Concenirate with this equipment is: 20 °F

(-6.7 °C) to 120 °F {49 °C) respectively.

Storage/Shelf Life — When stored in the

packaging supplied (polyethylene drums or

3%
FLUOROPROTEIN
FOAM
CONCENTRATE

Concentrate should be inspected periodical-
ly. Please refer to the Field Inspection
Manual for detailed procedures how to per-
form this inspection. An annual inspaction is
recommended unless unusual conditions of
exposure occur. In the latter case, Ansul's
recommendation should be sought.

APPROVALS AND LISTINGS

Ansul 3% Fluoroprotein Foam Concenltrate
is approved, qualified under, listed or meets
the requiraments of the following specifica-
tions and standards:

Federal Republic of Germany Approval No.

PL-1/82 (KEF 3)

Underwriters Laboratories, Inc. - U.L.

Standard 162 EX 3245, EX 3125 (latest

edilion)

1. Foam Quality Test

. Class B Hydrocarbon Fuel Fire Tesls

. Foam ldentification Tests

. Test of shipping containers

. Class B Hydrocarbon fuel fire lests using
foam water sprinkler (both upright and
pendent approvals)

6. Subsurface Injection

It is impractical for Ansul to list its 3%

Fluoropratein Foam Concentrate with every

piece of U.L. listed hardware. Moreover

there are numerous foam hardware compo-

nents withoul U.L. lislings that cannot be list-

ed for use with any fluoroprotein foam agent.

Many unlisted pieces of foam hardware

should be similar to those listed. Howaver,

on installations where Ansul 3% foam con-

;s W N

pails) within the e limits specified,
or in equipment recommended by the manu-
facturer as part of the foam system, the shelf
life of Ansul 3% Fluoroprotein Foam
Concenirate is generally in excess of

10 years. If the product is frozen during stor-
age or fransportation, thawing will render the
product completely usable.

Compatibility - There are no specifications
or standards which address the subject of
compatibility of different manufacturer's
brands of luoroprotein foam concentrales,

In an emergency or if the manufacturer has
supporting test data fo substantiate that the
mixture meets the same requirements as the
individual component concentrates, they
may be mixed together in the same slorage
vessel.

Different types of foam concentrates, i.e.,
AFFF and fluoroprotein base should not be
mixed under any arcumslances.
Inspection — As with any fire extinguishing
agent, Ansul 3% Fluoroprotein Foam

Fomm Mo, F-53202

centrate may be used with hardware com-
ponents of significantly different types than
those tested, contact Ansul for
recommendations.

ORDERING INFORMATION
PartNo. Descriplion
73973 3% Fluoroprotein Foam — 5 gallon
73972 3% Fluoroprotein Foam —
55 gallon (208 L)
Shipping Weight:
5 gal. {19 L) pail — 51 Ibs. {23.1 kg)
55 gal. (208 L) drum — 555 Ibs. {262.6 kg)
Cube:
5 gal. (19 L) pail — 1.08 cu. . {0305 m3)
55 gal. {Zélﬁ L) drum —11.33 cu. ft.
(.3208 m3)

ANSUL i5 o registered Fademark.

£1993 Womald U.S., Inc. Lio in LLSA,
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ANSULITE.: 1% AQGUEOUS

FILM-FORMING FOAM (AFFF) CONCENTRATE

ANSULITE® 1% Aqueous Film-Foming Foam (AFFF) Concentrate is
formulated from spedialty fluorochemica and hydrocarbon sufactants
along with solvents. It is transported and stored as a concentrate to
provide ease of use and considerable savings in weight and volume.
Itis intended for use as a 1% proportioned solubion in fresh, salt or hard
water. It may also be used and stored as a 1% premixed solution in
fresh or potable water only. The correct proportioning or mixture ratio is
1 part concentrate to 99 parts of water.

Threa fire extinguishment mechanisms are in effect when using
ANSULITE 1% Aqueous Film-Forming Foam (AFFF) Concentrate. First,
an aqueous film is formed which works to help prevent the release of
fuel vapor. Second, the foam blanket from which the film-forming liquid
drains effectively exdudes oxygen from the fuel surface. Third, the water
content of the foam provides a cooling effect.

*

TYPICAL PHYSIOCHEMICAL PROPERTIES AT 77 °F (25 °C)

Appearanca Clear Pale Yellow Liquid
» Densily 1.03 £0.01 grmimil
pH 7505
* Refractive Index 1.3880 2 0.0015
3.0-6.0

Spreading Coefficient
r

\TION

i

ANSULITE 1% Aqueous Film-Forming Foam {(AFFF) concentrate is
intended for use on Class B hydrocarbon fuel fires having low water
solubility such as various crude oils, gasolines, diesel fuels, aviation
fuels, etc. It is not suitable for use on fuels having appreciable
water solubility (polar solvents), i.e., methyl and ethyl alcohol,
acetone, and methyl ethyl ketone. It can be used with both aspirating
and non-aspirating disck davices t of the low energy
requirad to make it foam.

Its excellent wetting characteristics make it useful in combating Class A
fires as well. It can be used with dry chemical extinguishing agents
without regard to the order of application to provide even greater fire
protection capability.

FIRE PERFORMANCE
The fire parformance of ANSULITE 1% Aqueous Film-Forming Foam

Data/Specifications

ANSULITE 1% Aqueous Film-Forming Foam (AFFF) Concentrate can
be proportioned (at the comect dilution) using maost conventional propor-
tioning equipment such as:

1. Balanced pressure and indine balanced pressure pumped proporfion-
ing equipment

2. Balanced pressure bladder tank proportioner
3. Fixed or portable (in-ine) venturi type proporioners
4. Handine nozzes with fixed inducton/pickup ubes

The minimum and maximum usable temperature for ANSULITE 1%
Agueous Film-Forming Foam (AFFF) Concentrate in this equipment is
35 °F (2 °C) to 120 °F (49 °C) respectively.

STORAGE/SHELF LIFE

When stored in the packaging lied {polyethyl drums or pails) or
in equipment recommended by the manufacturer as part of the foam
system and within the temperature limits specified, the shelf life of
ANSULITE AFFF 1% Aqueous Film-Forming Foam {AFFF) Concenlrale
is about 20-25 years. The factors affecting shelf life and stability for
ANSULITE AFFF Agents are discussed in detail in Ansul Technical
Bulletin No. 54. I the product is frozen during slorage or transpartation,
thawing will render the product complelely usable.

?
i

ANSUL has conductad testing with admixiures of different manufactur-
ers' AFFF products in varying proportions and is satisfied that the

ANSULITE 1% AFFF is compatible with these products. Refer 10 Ansul
Technical Bullein No. 48 for a more detailed discussion of compatibility.

Different of foam concentrates, i.e., AFFF, protein base, etc.,
should not be mixed under any circumstances.

MATERIALS OF CONSTRUCTION COMPATIBILITY

Tests have been performed with ANSULITE 1% AFFF Concentrate veri-
fying its compatibility with standard carbon steel “black” pipe and pipe
manufactured from various stainless steel or brass compounds.

{AFFF) Concenirate is measured against ifications and ol

such as U.S. Military Spedfication MIL-F-243858 and Underwriters
Laboratories Standard UL 162 - Sth Edifion. Reporis covering this fire
performance are available on request since standards and specificatons
such as those cited are continuously being upgraded and changed.

FOAMING PROPERTIES

‘When used with fresh or salt waler or water of any hardness, at the
correct dilution with most conventional foam making equipment, the
expansion will vary depending on the performance characteristics of the
equipment. Aspirating discharge devices produce expansion ratios of
from &:1 to 10:1 depending primarily on type of aspirating device and
flow rate. Subsurface injection generally produces expansion ratios of
2:1 to 3:1. Non-aspirating devices such as handline water fog/stream
nozzles or standard sprinkler heads give expansion ratios of 2:1 to 4:1.

Al ive pipe, fitings, and valves may be used in some cases if
acceplable 1o the customer andior the authorily having junsdiction,

Galvanized pipe and fitings must not be used in areas where undluted
concentrate will contact them since corrosion will result.

Please first consult ANSUL for specific gudelines concerning materials
of constructions.
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As with any fira extinguishing agent, ANSULITE 1% Aqueous Film-Form
Foam (AFFF) Concentrate, whether in the concentrale or pre-mixed
form should be inspected periodically. Please refer to the Field
Inspection Manual, Ansul Part No. 31274, for the detailed procedures to
perform this inspection. An annual inspection is recommended urless
unusua condtions of exposure occur such as are desaribed in Ansul
Technical Bulletin No. 54. In such cases, ANSUL's recommendation
should be sought.

APPROVALS AND LISTINGS

ANSULITE 1% Aqueous Film-Forming Foam (AFFF) Concantrate is
approved, qualified under, listed or meets the requirements of the follow-
ing spedificalions and slandards:

Underwriters Laboratories Inc. —

U.L. Standard 162 EX 3333 (Tth Ed )

. Foam Quality Tests

. Class B Hydrocarbon Fuel Fire Tests
. Foam |dentificaiion Tests

. Tests of Shipping Containers

. Class B Hydrocarbon Fuel Sprinkler Tests (Foam water and standard
type both upright and pendent approvals)

6. Subsurface Injection at 1% Proportioning

Itis impractical for ANSUL to list its ANSULITE 1% agents with every
piece of U.L listed hardware. Moreover, there are numerous foam hard-
ware components without U.L. listings that cannot be listed for use with
any AFFF agent.

Many unlisted pieces of foam hardware should be similar to those listed.
However, on installations where ANSULITE 1% may be used with hard-
ware components of significantly different types than those tested,
contact ANSUL for recommendations.

ANSULITE 1% Aqueous Film-Forming Foam (AFFF) Concantrate is
available in pails, drums, or bulk shipment.

L B T

Part No. 55804 5 gallon pail
Part No. 55811 55 gallon drum
Part No. 432160 265 gallon tote
Part No. 56083 Bulk

Shipping Waight:

5 gal. (19 L) pail - 45 Ibs. {20.4 kg)

55 gal. (208.1 L) drum — 495 |bs. (224.5 kg)

265 gal. {1000 L) tote — 2465 Ib. (1118 kg)
Cuba:

5 gal. {19 L) pail — 1.25 cu. . (0353 m?)

55 gal. (2081 L) drum — 11.83 cu. ft. {3350 m3)

265 gal. (1000 L) tote — 31.50 cu. ft (8920 m?)

ANSUL and ANSULITE are rademarks of Ansul Incorparated o s affiates.
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ANSULITE: 3% (AFC-3A) AFFF CONCENTRATE

ANSULITE= 3% (AFC-3A) AFFF (Agueous Film-Forming Foam)
Concentrate is formuated from specialty fluorochemical and hydrocar-
bon type surfactants along with solvents. It is transported and stored as
a concentrate to provide ease of use and considerable savings in weight
and volume.

Itis intended for use as a 3% proportioned solution in fresh, salt or hard
water. It may also be used and stored as a 3% premixed solution in
fresh or potable water only. The comect proportioning or mixture ratio is
3 parts of concentrate o 97 parts of water.

Three fire extinguishment mechanisms are in effect when using
ANSULITE 3% [AFC-3A) AFFF Concentrate. First, an aqueous film is
formed which works to help prevent the release of fuel vapor. Second,
the foam blanket from which the film-forming liquid drains effectively
exdudes axygen from the fuel surface. Third, the water content of the
foam provides a cooling effect.

Typical Physiochemical Properties at 77 °F (25 °C)

Appearance Colorless to Pale Yellow Liguid
Density 1.026 giml = 0.020

pH 70-85

Refractive Index 1.3480 = 0.0025

Surfaca Tension (3% Solution) 18 = 1 dynesicm

Viscosity 2.9 = 1 centistokes

ANSULITE 3% (AFC-3A) AFFF Concentrate is intended for use on
Class B hydrocarhon fuel fires having low water solubility such as
various crude cils, gasolines, diesel fuels, aviation fuels, etc. It is not
suitable for use on fuels having appreciable water solubility (polar
solvents), i.e., methyl and ethyl alcohol, acetone, and methyl ethyl
ketone. It can be used with both aspirating and non-aspirating discharge
denvices hecause of the low energy required to make it foam.

Its llent wetting ct make it useful in combating Class A
fires as well. It can be used with dry chemical extinguishing agents
without regard to the order of application to provide even greater fire
protection capability.

Fire Performance — The fire performance of ANSULITE 3% (AFC-3A)
AFFF Concentrate is measured against specifications and standards
such as LS. Military Spedfication MIL-F-24385 but is not on the
Qualified Product List (QPL). ANSULITE 3% (AFC-3A) AFFF
Concenfrate has also bean tested to Underwriters Laboratories
Standard 162. Reports covering this fire performance are available on
request since standards and specifications such as those ated are
continuously being upgraded and changed.

Foaming Properties - When used with fresh or salt water or water of
any hardness, at the correct dilution with most corventional foam making
equipmeant, the expansion will vary depending on the parformance char-
acteristics of the equipment. Aspirating discharge devices produce
expansion ratios of from 6:1 to 10:1 depending primarily on type of aspi-
rating nozzle and flow rate. Subsurface injection is a special case where
generally expansion ratios of 2:1 to 3:1 are preferred but up to 4:1 is
allowed. Mon-aspirating devices such as handine water fog/stream
nozzles or standard sprinker heads give expansion ratios of 2:1 to 4:1.

L

Data/Specitications

oning — ANSULITE 3% (AFC-3A) AFFF Concentrate can be
easily proportioned (at the correct dilution) using maost conventional
proportioning equipment such as:
1. Balanced pressure and in-line balanced pressure pumped proporion-
ing equipment
2. Balanced pressure bladder tank type proportioners
3. Around the pump type proportioners
4. Fixed or portable (in-line) venturi type proportioners
5. Handline nozzles with fixed induction/pickup tubes

The minimum and maximum usable temperatures for ANSULITE 3%
(AFC-3A) AFFF Concentrata in this equipment is 35 °F (2 °C) 1o 120 °F
(49 *C) respectively.

Storage/Shelf Life — When stored in the packaging supplied (polyethy-
ene drums or pails) or in equipment recommended by the manufacturer
as part of the foam system within the termperature limits specified, the
shelf life of ANSULITE 3% (AFC-3A) AFFF Concentrate is about 20-25
years. The factors affecting shelf life and stability for ANSULITE AFFF
Concentrates are discussed in detail in Ansul Technical Bulletin No. 54. If
the product is frozen during storage or transportation, thawing will render
the product completely usable. Mixing after freeze thaw cycling is recom-
mended.

Com - Certain specifications such as U.S. Military
Specification MIL-F-24385 require that products placed on the Qualified
Products List (QPL) for that specification demoenstrate performance
compatibility in all mixture proportions.

With regard to non-qualiied (QPL) AFFF type concentrates, they should
anly be mixed in an emergency. or if the manufacturer has supporting
test data to substantiate that the mixture meets the same requirements
as tha individual companent concentrates. Refer to Ansul Technical
Bulletin No. 48 for a more detailed discussion of compatibility.

Dilferent types of foam concentrates, i.e., AFFF, protein base, etc.,
should not ba mixad under any circumstances.

Materials of Construction Compatibility — Tests have been performed
with ANSULITE 3% (AFC-3A) AFFF Concentrate verifying its compatibil-
ity with standard carbon steel “black” pipe and pipe manufactured from
various stainless steel or brass compounds. Alternative pipe, plastic
fittings, and valves may be usad in some cases if accaptable to the
custorner andfor the authority having jurisdiction. Refer to Ansul
Technical Bulletin No. 59, Form No. F-90109, addressing acceptable
materials of construction for use with ANSUL foam concentrates.

Galvanized pipe and fittings must not be used in areas where undiluted
concentrate will contact them since corrosion will result.

Please first consult ANSUL Fire Protection for specific guidelines
concerning materials of construction.

Inspection - As with any fire extinguishing agent. ANSULITE 3%
(AFC-3A) AFFF Concentrate, whether in the concentrate or pre-mixed
form should be inspected periodically. NFPA 11 “Standard for Low
Expansion Foam and Combined Agent Systems” requires that foam
concentrate samples be submitted to the manufacturer or other qualified
laboratory for quality condition testing at least annually. Contact ANSUL
for further information on annual inspection.
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ANSULITE 3% (AFC-3A) AFFF Concentrate is approved, qualified
under, listed or meets the requirements of the following specifications
and standards:

= Underwriters Laboratories Inc. — UL Standard 162
. Foam Quality Tests
. Class B Hydrocarbon Fuel Fire Tests

-

. Foam ldentification Tests
. Tests of Shipping Containers

. Class B Hydrocarbon Fuel Sprinkler Tests (Foam water and standard
type both upright and pendent approvals)

oA W N

Factory Mutual Research Corporation — Approval Guide

Itis impractical for ANSUL fo list its ANSULITE 3% AFFF Concentrate
with every piece of UL listed hardware. Moreover, there are numerous

foam hardware components without UL listings that cannot be listed for
use with any AFFF concentrate.

Many unlisted pieces of foam hardware should be similar to those listed.
However, on installations where ANSULITE 3% AFFF Concentrate may

be used with hardware components of significantly different types than
those tested, contact ANSUL for recommendations.

ORDERING INFORMATION

ANSULITE 3% (AFC-3A) AFFF Concentrate is available in pails, drums,
= totes, or bulk shipment.

Part No. 55800 5 gallon pail

Part No. 55809 55 gallon drum
» Part No. 431499 265 gallon tote

Part No. 26700 Bulk (contact ANSUL about domestic truckload
> delivery

Shipping Weight:

5 gal (19 L) pail — 45 b (20.4 kg)
55 gal (208.1 L) drum — 495 Ib (224.5 kg)
» 265 gal (1000 L) tote — 2465 Ib (1118 kg)

Cube:
5 gal (19 L) pail — 1.25 {t3 (0.0353 m3)
55 gal (208.1 L) drum — 11.83 {3 (0.3350 m?3)
» 265 gal (1000 L) tote - 50.05 ft2 (1.42 m3)

ANSUL and ANSULITE are trademarks of Ansul Incorporated or its affiiates.

ANSUL W t{;ca Ansul Incorporated 715-735-7411
“ . Copyright ©2007 Ansul Incorporated
Marinette, Wl 54143-2542 www.ansul.com Form No. F-83124-6
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ANSUL.

DESCRIPTION

ANSULITE 6% (AFC-3) Aqueous Film-
Forming Foam {AFFF) Concenirale is formu-
latad from specially fluorochemical and
hydrocarbon surfaclants along with solvents.
Itis transported and stored as a concentrate
1o provide ease of use and considerable sav-
ings in weight and space.

Itis intended for use as a 6% proportoned
solution in fresh, salt or hard water, (Water
hardness should not exceed 500 ppm
expressed as calcium and magnesium, ) It
may also be usad and slored as a 6% pra-
mixed solution in fresh or potable water only.
The correct proportioning or mixture raftio is
6 paris of concenfrate to 94 paris of water.

Threae fire extinguishment mechanisms are in
effect when using ANSULITE 6% (AFC-3)
Aqueous Film-Forming Foam (AFFF)
Concentrate. First, an aqueous film is formed
which works to help prevent the release of
fuel vapor. Second, the foam blanket from
which the film-forming liquid drains effectively
exdudes oxygen from the fuel surface. Third,
the water content of the foam provides a
cooling effect.

Physiochemical Properties at

77 °F (25 °C)

Appearance Clear Colorless Liquid
Density 1.018 gmiml = .01

pH 70-85

Refractive Index  1.3530 £ .0070
APPLICATION

ANSULITE 6% Aqueous Film-Forming Foam
{AFFF) concenirate is intended for use on
Class B hydrocarbon fuel fires having low
water solubility such as various crude oils,
gasalines, diesel fuels, aviation fuels, etc.

It is not suitable for use on fuels having
appreciable water solubility (polar sol-
vents), i.e., methyl and ethyl alcohol, ace-
tone, and methyl ethyl ketone. It can be
used with both aspiraing and non-aspirating
discharge devices because of the low energy
required to make it foam.

Its excellent welling characlerislics make it
usaful in combating Class A fires as well. It
can be used with dry chemical extinguishing
agents without regard to the order of applica-
tion to provide even greater fire protection
capability.

EXTINGUISHING
AGENT DATA
SHEET

PERFORMANCE

Fire Performance - The fire performance of
ANSULITE 6% (AFC-3) Aqueous Film-
Forming Foam (AFFF) Concentrate is mea-
sured against spedifications and standards
such as U.S. Military Specification

»MIL-F-24385E but is not on the Qualified
Product List (QPL). ANSULITE 6% (AFC-3)
AFFF Concentrate has been tested to
Underwriters Laboratories Standard 162

»{Lalest Edition). Reporls covering this fire
performance are available on request since
standards and specifications such as those
cited are continuously being upgraded and
changed.

Foaming Properties — When used with
frash, salt, or hard water at the correct dilu-
tion with most conventional foam making
equipment, the expansion will vary depend-
ing on the performance charactenstics of the
equipmenl. Aspiraling discharge devices pro-
duce expansion ratios of from 6:1 to 10:1
depending primarily on type and flow rate.
Subsurface injection generally produces
expansion ratios of 2:1 to 3:1. Non-aspirating
devices such as handline waler fog/stream
nozzles or standard sprinkler heads give
expansion ratios of 2:1 to 4:1.
Proportioning — ANSULITE 6% (AFC-3)
Aqueous Film-Forming Foam {AFFF)
Concentrate can be proportioned easily at
the correct dilution using most conventional
proportioning equipment such as:

1. Balanced pressure and indine balanced
pressure pumped proportioning equip-
ment

2. Balanced pressure bladder tank type
proportioner

3. Around-the-pump type proportioners

4. Fixed or portable (indine} venturi type
proportioners

5. Handline nozzles with fixed induction/
pickup tubes

The minimum and maximum usable temper-
atures for AMSULITE 6% {AFC-3) Aquaous
Film-Forming Foam (AFFF) Concentrate in
this equipment is 35 °F (2 *C) to 120 °F

{49 °C) respactively.

Storage/Shelf Life — When stored in the
packaging supplied (polyethylene drums or
pails) or in equipment recommended by the
manufacturer as part of the foam system and
within the temperature limils specified the
shelf life of ANSULITE AFFF 6% (AFC-3)
Agueous Film-Forming Foam {AFFF)
Concentrate is about 20-25 years.
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ANSULITE. 6%
(AFC-3) AQUEOUS
FILM-FORMING
FOAM (AFFF)
CONCENTRATE

The factors affecting shelf ife and stability for
ANSULITE AFFF Agents are discussed in
detail in Ansul Technical Bulletin Mo. 54. If
the product is frozen during storage or rans-
portation, thawing will render the product
completely usable.

Compatibility — Ansul has conducted lesting
with admixtures of different manulacturers
6% AFFF products in varying proportions
and is satisfied that the ANSUUTE 6% AFFF
is compatible with these products. Refer o
Ansul Techrical Bullatin No. 48 for a more
detailed discussion of compatibility.

Different types of foam concentrates, ie.,
AFFF, protein base, efc., should not be
mixed under any crcumstances.

Materials of Construction Compatibility —
Tesls have been performed with ANSULITE
6% {(AFC-3) AFFF Concentrate verifying its
compatibility with standard carbon steel black
pipe and pipe manufactured from various
stainless steel or brass compounds.
Altemative pipe, fitings, and valves may be
used in some cases if acceptable to the cus-
tormer andfor the authority having jurisdiction.
Galvanized pipe and fittings must not be
used in areas where undiluted concentrate
will contact them since corrosion will result.

Please first consult Ansul Fire Protection for
specific guidelines concerming materials of
construction.

Inspection — As with any fire extinguishing
agent, ANSULITE 6% {AFC-3) Aqueous
Film-Form Foam (AFFF) Concentrate,
whether in the concentrate or pre-mixed form
should be inspacted perindically. Plaase
refer to the Field Inspection Manual, Ansul
Part No. 31274, for the detailed procedures
to perform this inspection. An annual inspec-
tion is recommended unless unusual condi-
fions of exposure occur, such as are
described in Ansul Technical Bulletin No. 54.
In such cases, Ansul's recommendation
should be sought.

APPROVALS AND LISTINGS

ANSULITE 6% (AFC-3) Aqueous Film-

Forming Foam (AFFF) Concentrate is

approved, qualified under, lisled or meets the

requirements of the following spedfications

and standards:

Underwriters Laboratories Inc. — UL,

Standard 162 - EX 3125 (Latest Ediion)

1. Foam Quality Tests

2. Class B Hydrocarbon Fuel Fire Tests

3. Foam ldentification Tests

4. Tests of Shipping Containers

5. Class B Hydrocarbon Fuel Sprinkler Test
{Foam water type both upright and pen-
dent approvals only)



ORDERING INFORMATION

ANSULITE AFFF 3% Freeze Protected
Concentrate is available in 5 gallon contain-
ers — Part No. 54783 and 55 gallon drums —
Part No. 54892.

Shipping Weight:
5 gal. (19 L) pail — 45 Ibs. (20.4 kg)
55 gal. (208.1 L) drum — 495 bs.
(224 5 kg)

Cube:
5 gal. (19 L) pail - 1.25 cu. ft.
(.0353 m3)
55 gal. (208.1 L) drum — 11.83 cu. ft.
(:3350 m3)

ANSUL and ANSULITE are registered tradermarks.

ANSUL FIRE PROTECTION, MARINETTE, Wi 54143-2542

715-735-7411

Form No. F-8125-2

®1987 Wormald U.S., Inc.

Litho in U.S.A.
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ANSULITE- PREMIUM 3% (AFC-5-A)

AQUEOUS FILM-FORMING FOAM (AFFF) CONCENTRATE

Data/Specifications

ANSULITE= 3% (AFC-5-A) Premium AFFF Concentrate is formulated
from spedialty fluorochemical and hydrocarbon type surfactants along
with solvents. It is transported and stored as a concenfrate to provide
easa of use and considerable savings in weight and space.

Itis intended for use as a 3% proportioned solution in fresh, salt or hard
water. {Waler hardness should nol exceed 500 ppm expressed as
calcum and magnesium.) It may also be used and stored as a 3%
premixad solution in fresh or potable water only. The correct proportion-
ing or mixture ratio is 3 pars of concantrate to 97 parts of water.

Three fire extinguishment mechanisms are in effect when using
ANSULITE 3% AFFF (AFC-5-A). First, an agueous film is fomed which
works to help prevent the release of fusl vapor. Second, the foam
blanket from which the film-forming liquid drains effectively excludes
oxygen from the fuel surface. Third, the waler content of the foam
provides a cooling effect.

Typical Physiochemical Properties at 77 °F (25 °C)

Appearance Clear Pale Yellow Liquid
Density 1.018 gm/mi = 005

pH 70-85

Refractive Index 1.3640 = 0010
Spreading Coefficient 5612

ANSULITE 3% Premium AFFF (AFC-5-A) is intended for use on Class B
hydrocarbon fuel fires having low water solubility such as various crude
oils, gasolines, diesel fusls, aviafion fuels, etc. It is not suitable for use
on fuels having appreciable water solubility {polar solvents), i.e., methyl
and alhyl duuhnl aoelnne and methyl ethyl ketone. It can be used with
both ge devices b of the low

energy required to make it foam.

Its llent weltting ct teristics make it useful in combating Class A
fires as well. |t can be used with dry chemical extinguishing agents
without regard lo the order of spplication to provide even greater fire
protection capability.

Fire F ~ The fire peric of ANSULITE 3% Premium
AFFF is measured against specifications and standards such as U.S.
Military Spedfication MIL-F-24385F (latest amendment) and Under-
writers Laboratories Standard UL 162 - 5th Edition. Reporis covering
this fire performance are available on request since standards and speci-
fications such as those cited are continuously being upgraded and
changed.

Foaming Properties — When used with fresh, salt or hard water at the

correct dilution with most conventional foam making aqmpmant the
expansion will vary depending on the p ch of the

Proportioning — ANSULITE 3% AFFF {AFC-5-A) concentrate can be

proportioned easily at the correct dilution using most conventional

proportioning equipment such as:

1. Balanced pressure and indine balanced pressure pumped proportion-
ing equipment

2. Balanced pressure bladder tank type proportioners

3. Around-the-pump type proportioners

4. Fixed or portable (indine} venluri type proportioners

5. Handline nozzles with fixed induction/pickup tubes

The minimum and maximum usable temperatures for ANSULITE 3%
AFFF AFC-5-A) in this equipment is 35 °F (2 °C) to 120 °F {49 °C})
respectively.

Storage/Shelf Life — When stored in the packaging supplied (polyethyl-
ena drums or pails) or in aquipment recommendead by the manufacturer
as part of the foam system and within the temperature limits specified,
the shelf ife of ANSULITE 3% AFFF AFC-5-A) is about 20-25 years. The
factors affecting shell life and stability for ANSULITE AFFF Agenls are
discussed in detail in Ansul Technical Bulletin No. 54. If the product is
frazen during storage or transportation, thawing will render the product
complately usable. Upon thawing, gentle mixing o ensura a homaoge-
neous solution is recommendead.

ibility — Certain spedifications such as U.S. Military Specification
MIL-F-24385F (latest amendment) require that prnducls placed on the
Qualified Products List (QPL) for that ifi
ance compatibility in all mixture proportions. .ANSULITE 3% AFFF
{AFC-5-A) which is on the QPL for this specification is therefore compati-
ble with any other product qualified under thal speaficaion or preceding
versions of this specification.
‘With regard to other non-qualified (QPL) AFFF type onnoenlrales they
should only be mixed in an gency, or if the has
supporting test dala to substanfiate that the mixiure meets the same
requirements as the individual component concenirates. Refer to Ansul
Technical Bullein No. 48 for a more detailed discussion of compatibility.

Different types of foam concentrales, i.e., AFFF, protein basa, elc.,
should not be mixed under any circumstances.

Materials of Constructions Compatibility — Tesls have bean
performed with ANSULITE 3% (AFC-5-A) AFFF Concentrate verifying its
compatibility with standard carbon steel “black” pipe and pipe manufac-
tured from various stainless sleel or brass compounds. Allernative pipe,
fittings, and valves may be used in some cases if accaptable to the
customer andfor the authority having jurisdiction. Refer to Ansul
Technical Bullein No. 59, Farm No. F-80108, addrassing acceplable
materials of construction for use with ANSUL foam concentrates.

Galvanized pipe and fittings must not be used in areas where undiluted
concentrate will contact them since corrosion will result.

Please first consult Ansul Incorporated for specific guidelines conceming
materias of construction.

Inspection — As with any fire extinguishing agent, ANSULITE 3% AFFF,
whether in the concentrate or pre-mixed form should be inspected peni-
odically. Please refer to the Field Inspection Manual, Ansul Part No.

312?4 lor the detailed proeewes to perform this inspection. An annual

equipment. Aspiraling discharge mvlcas produce expansion ratios of
frorm 6:1 to 10:1 depending primarily on type of aspirating nozzle and
flow rate. In general the higher the flow rate the higher the expansion
ratio. Thus monitors and foam chambers normally produce higher
expansion ratios than foam water sprinkler heads and hand held type
nozzles. Subsurface injection is a special case where generally expan-
sion ratios of 2:1 1o 3:1 are preferred but up to 4:1 is alowed. Non-aspi-
rating devicas such as handiine water fog/siream nozzles or standard
sprinkler heads give expansion ratios of 2.1 to 4:1,

is wded unless unusual conditions of exposure
occur, such as are described in Ansul Technical Bulletin No. 54. In such
cases, ANSUL's recommendation should be sought.



ANSULITE 3% AFFF concentrate is approved, qualified under, isted or
meets the requirements of the following specifications and standards:

U.S. Military Specification — MIL-F-24385F with latest amendments and

listed on QPL 24385 issued by U.S. Navy (NAVSEA).

Underwriters Laboratories Inc. - U.L. Standard 162 - EX 3125 (5th Ed.)

. Foam Quality Tests

. Class B Hydrocarbon Fuel Fire Tests

. Foam ldentification Tests

. Tests of Shipping Containers

. Class B Hydrocarbon Fuel Sprinkler Tests (Standard type both
upright and pendant approvals only).

6. Subsurface Injection

Itis impractical for ANSUL o list its ANSULITE 3% agents with every

piece of U.L. listed hardware. Moreover, there are numerous foam hard-

ware components without U.L. listings that can not be listed for use with
any AFFF agent.

Unlisted piecas of foam hardwarea should be similar 1o thosa listed.
However, on installations where ANSULITE 3% may be used with hard-
ware components of significanty different lypes than those lesled,
contact ANSUL for recommendations.

ANSULITE 3% {AFC-5-A) is available in pails, drums or bulk shipment.

Part No. 68122 — 5 gallon pail
Part No. 68123 — 55 gallon drum
Part No. 68119 - Bulk shipment

Shipping Weight:
5 gal. {19 L) pail - 45 lbs. (20.4 kg)
55 gal. (208.1 L) drum — 495 Ibs, (224.5 kg)
Cube:
5gal. (19 L) pail - 1.25 cu. ft. (.0353 m3)
55 gal, (208.1 L) drum — 11.83 cu. fi. {3350 m3)

[

ARSUL and ANSULITE are registered krademarks of Ansul Incorporated or its affiiates.

e  Tyco Safety Products 7167357411
curity  Marinetis, W1 541432542 www.ansul.com i e

ANSUL| | tyca/;
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ANSULITE® 6% (AFC-5) Premium AFFF Concentrate is formulated from
specialty fluorochemical and hydracarbon surfactants along with
solvents. It is transported and stored as a concentrate to provide ease of
use and considerable savings in weight and space.

It is intended for use as a 6% proportioned solution in fresh, salt or hard
water. (Water hardness should not exceed 500 ppm expressed as
calcium and magnesium.) It may also be used and stored as a 6%
premixed solution in fresh or potable water only. The correct proportion-
ing or mixture ratio is 6 parts of concentrate to 94 parts of water.

Three fire extinguishment mechanisms are in effect when using
ANSULITE 6% AFFF (AFC-5) Concentrate. First, an aqueous film is
formed which works to help prevent the release of fuel vapor. Second,
the foam blanket from which the film-forming liquid drains effectively
excludes oxygen from the fuel surface. Third, the water content of the
foam provides a cooling effect.

Physiochemical Properties at 77 °F (25 °C)
Appearance Clear Pale Yellow Liquid
Density 1.009 gm/ml £ .005

pH 7.0-85

Refractive Index 1.3600 +.0020
Spreading Coefficient 5512

ANSULITE 6% Premium AFFF (AFC-5) is intended for use on Class B
hydrocarbon fuel fires having low water solubility such as various crude
ails, gasolines, diesel fuels, aviation fuels, etc. It is not suitable for use
on fuels having appreciable water solubility (polar solvents), i.e.,
methyl and ethyl alcohol, acetone, methyl ethyl ketone. It can be
used with both aspirating and non-aspirating discharge devices because
of the low energy required to make it foam.

Its excellent wetting characteristics make it useful in combating Class A
fires as well. It can be used with dry chemical extinguishing agents
without regard 1o the order of application to provide even greater fire
protection capability.

Fire Performance — The fire performance of ANSULITE 6% Premium
AFFF Concentrate is measured against specifications and standards
such as U.S. Military Specification MIL-F-24385 (latest amendment) and
Underwriters Laboratories Standard UL 162 — 5th Edition. Reports cover-
ing this fire performance are available on request since standards and
specifications such as those cited are continuously being upgraded and
changed.

Foaming Properties — When used with fresh, salt or hard water, at the
correct dilution with most conventional foam making equipment, the
expansion will vary depending on the performance characteristics of the
equipment. Aspirating discharge devices produce expansion ratios of
from 6:1 to 10:1 depending primarily on type of aspirating device and
flow rate. Subsurface injection generally produces expansion ratios of
2:1 10 3:1. Non-aspirating devices such as handline water fog nozzles or
standard sprinkler heads give expansion ratios of 2:1 to 4:1.

Proportioning - ANSULITE 6% Premium AFFF Concentrate can be
proportioned easily at the correct dilution using most conventional
proportioning equipmert such as:

1. Balanced pressure and in-ine balanced pressure pumped praoportion-
ing equipment

. Balanced pressure bladder tank type proportioner

. Around-the-pump type proportioners

bW N

. Fixed or portable (in-line) venturi type proportioners
5. Handline nozzles with fixed induction/pickup tubes

The minimum and maximum usable temperature for ANSULITE 6%
Premium AFFF {(AFC-5) Concentrate in this equipment is 35 °F (2 °C) o
120 °F (49 °C) respectively.

Storage/Shelf Life — When stored in the packaging supplied (polyethyl-
ene drums or pails) or in equipment recommended by the manufacturer
as part of the foam system and within the temperature limits specified,
the shelf life of ANSULITE Premium 6% AFFF (AFC-5) Concentrate is
about 20-25 years. The factors affecting shelf life and stability for
ANSULITE AFFF Agents are discussed in detail in Ansul Technical
Bulletin No. 54. If the product is frozen during storage or transportation,
thawing will render the product completely usable. Mixing after freeze
thaw cycling is recommended.

Compatibility — Certain specifications such as U.S. Military Specification
MIL-F-24385 (latest amendment) require that products placed on the
Qualified Products List (QPL) for that specification demonstrate perform-
ance compatability in all mixture proportions. ANSULITE 6% AFFF
{AFC-5) Concentrate which is on the QPL for this specification is there-
fore compatible with any other product qualified under that specification
or preceding versions of this specification.

With regard to other non-qualified (QPL) AFFF type concentrates, they
should only be mixed in an emergency, or if the manufacturer has
supporting test data to substantiate that the mixture meets the same
requirements as the individual component concentrates. Refer to Ansul
Technical Bulletin No. 48 for a more detailed discussion of compatibility.

Different types of foam concentrates, i.e., AFFF, protein base, etc.,
should not be mixed under any circumstances.

Materials of Constructions Compatibility — Tests have been
performed with ANSULITE 6% (AFC-5) AFFF Concentrate verifying its
compatibility with standard carbon steel “black” pipe and pipe manufac-
tured from various stainless steel or brass compounds. Alternative pipe,
fittings, and valves may be used in some cases if acceptable to the
customer andfor the authority having jurisdiction. Refer to Ansul
Technical Bulletin No. 59, Form No. 90109, addressing acceptable mate-
rials of construction for use with Ansul foam concentrates.

Galvanized pipe and fittings must not be used in areas where undiluted
concentrate will contact them since corrosion will result.

Please first consult Ansul Incorporated for specific guidelines concerning
materials of construction.

Inspection — As with any fire extinguishing agent, ANSULITE Premium
6% (AFC-5) AFFF Concentrate, whether in the concentrate or pre-mixed
form should be inspected periodically. Please refer to the Field
Inspection Manual, Ansul Part No. 31274, for the detailed procedures to
perform this inspection. An annual inspection is recommended unless
unusual conditions of exposure occur such as are described in Ansul
Technical Bulletin No. 54. In such cases, ANSUL's recommendation
should be sought.
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ANSULITE Premium 6% (AFC-5) AFFF Concentrate is approved, quali-
fied under, listed or meets the requirements of the following specifica-
tions and standards:

U.S. Military Specification — MIL-F-24385 with latest amendments and
listed on QPL 24385 issued by U.S. Navy (NAVSEA).

Underwriters Laboratories, Inc. — UL Standard 162 — EX 3125 (5th Ed.).
1. Foam Quality Tests

2. Class B Hydrocarbon Fuel Fire Tests

3. Foam |dentification Tests

4. Tests of Shipping Containers

Itis impractical for ANSUL fo list its ANSULITE 6% agents with every
piece of U.L. listed hardware. Mareover, there are numerous foam hard-
ware components without U.L. listings that cannot be listed for use with
any foam agent.

Many unlisted pieces of foam hardware should be similar to those listed.
Howaever, on installations where ANSULITE 6% Foam Concentrate may
be used with hardware components of significantly different design than
those tested, contact ANSUL for recommendations.

ANSULITE 6% (AFC-5) Aqueous Film-Forming Foam (AFFF)
Concentrate is available in pails, drums, or bulk shipment.

Part No. 68120 5 gallon pail
Part No. 68121 55 gallon drum
Part No. 68118 Bulk

Shipping Weight:

5 gal. (19 L) pail — 45 Ibs. (20.4 kg)

55 gal. (208.1 L) drum — 495 Ibs. (224.5 kg)
Cube:

5 gal. (19 L) pail — 1.25 cu. ft. {0353 m3)

55 gal. (208.1 L) drum — 11.83 cu. ft. (3350 m3)

ANSUL and ANSULITE are trademarks of Ansul Incorporated or its affiliates.

Tyco Safety Products

alansuL] | yco/

Lty Marinette, WI 54143-2542

715-735-7411
www.ansul.com

©2005 Ansul Incorporated
Form No. F-831274
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ANSUL.

DESCRIPTION

ANSULITE 3x3 Low Viscosity Alcohol
Resistant AFFF Concentrate is formulated
using a newly patented and proprietary tech-
nology. The foam concentrate has a dramati-
cally reduced viscosity as compared to other
listed polar-solvert type AFFF concentrates
on the market. This reduced viscosity
enhances performance in all types of foam
proportioning equipment including in-ine
eductors, balanced pressure systems, and
built-in systems aboard CFR vehicles.

Additionally, the fire fighting performance of
ANSULITE 3x3 Low Viscosity Foam is supe-
rior to other 3% foam concentrates. This
incdudes the blended gasoline additive
Methyl Tertiary Butyl Ether (MTBE) which is
being used worldwide as an oxygenate to
make gasoline cleaner burning.

ANSULITE 3x3 Low Viscosity Concentrate
offers many distinct advantages for ease of
use and represents a continued commitment
to quality by improving the first agent listed
by Underwriters Laboratories for use as a
3% concentrate on both polar solvent and
hydrocarbon fuels.

ANSULITE 3x3 Low Viscosity Alcohol
Resistant Concentrate is formulated from
special fluorochemical and hydrocarbon sur-
factants, a high molecular weight polymer,
and solvents. It is fransported and stored as
a concentrate to provide ease of use and
considerable savings in weight and volume.

Itis intended for use as a 3% proportioned
solution on both polar solvent and hydrocar-
bon fuels in fresh, salt or hard water. It may
also be stored and used as a premixed solu-
tion in fresh water only.

There are three fire extinguishing mecha-
nisms in effect when using ANSULITE 3x3
Low Viscosity soluion on either a conven-
tional Class B hydrocarbon fuel such as
gasoline, diesel fuel, etc., or a Class B polar
solvent (water miscible fuel) such as methyl
alcohol, acetone, etc. First, an aqueous fim
is formed in the case of a conventional
hydrocarbon fuel, or a polymeric membrane
in the case of a polar solvent fuel. This film
or membrane forms a barrier to help prevent
the release of fuel vapor. Second, regardless
of the fuel type, a foam blanket is formed
which excludes oxygen and from which
drains the liquids that form the film or the
polymeric membrane. Third, the water con-
tent of the foam produces a cooling effect.

EXTINGUISHING
AGENT DATA
SHEET

Typical Physiochemical Properties at
77 °F (25 °C)

= Appearance Off White Gelled

Liquid
Density 1.02 £0.01 g/ml
pH 7.0-8.0

1.3565 = 0.0015
1500 + 500 cps*
35-55
“Brookfield Viscometer Spindle #4, Speed 30

ANSULITE 3x3 Low Viscosity Alcohal
Resistant Concentrate is a non-Newtonian
fluid that is both pseudoplastic and thixotrop-
ic. Because of these properties, dynamic vis-
cosity will decrease as shear increases.

Refractive Index
Viscosity
» Spreading Coefficient

APPLICATION

ANSULITE 3x3 Low Viscosity Alcohol
Resistant Concentrate is unique among the
ANSULITE AFFF agents in that it can be
used on either conventional Class B fuel or
the polar solvent type Class B fuels. Its
excellent wetting characteristics make it use-
ful in combating Class A fires as well.

APPLICATION RATES

ANSULITE-: 3x3
LOW VISCOSITY
ALCOHOL
RESISTANT
CONCENTRATE

Because of the low energy required to make
foam, it can be used with both aspirating and
nonaspirating discharge devices.

To provide even greater fire protection capa-
bility, it may be used with dry chemical extin-
guishing agents without regard to the order
of application. Due to the velocity of the dry
chemical discharge, care must be taken not
to submerge the polymeric membrane below
the fuel surface.

A unique application for ANSULITE 3x3 Low
Viscosity foam is vapor mitigation for haz-
ardous fuming compounds including fuming
acids. Recent tests on oleum and chlorosul-
fonic acids conducted in conjunction with

Du Pont at a DOE testing facility in Nevada
found the foam to be very effective when
applied through medium expansion nozzles

such as the Ansul Model KR-M2 and KR-M4.

In addition, the concentrate is ideally suited
for situations involving flammable liquid spills
where prolonged vapor suppression is desir-
able in advance of the spill clean up.

Application Rates using U.L. 162 Standard 50 1.2 Fire Test on representative hydrocarbon and

polar solvent fuels are listed below.
U.L. Type Il Application(") — Polar Solvents

Minimum Recommended
Application Rate

el Goug [Gancentiation g/t (Lom/m?)

Alcohols

Methanal (MeOH) 3% 10 “@.1)

Ethanol (EtOH) 3% 10 “.1)

Isoprapanol {IPA) 3% 15 {6.1)

Tertiary Butyl Alcohol (TBA) 3% 19 {1.7)

Ketones

Methyl Ethyl Ketone (MEK) 3% 10 @.1)

Acetone 3% 15 {6.1)

Methyl Isobutyl Ketone (MIBK) 3% 15 {6.1)

Amines

Ethylene Diamene 3% 10 “.1)

Ethers

Methyl Tertiary Butyl Ether 3% A3 {5.3)
(MTBE)

MTBE Blended Gasoline® 3% 10 4.1)

Ethyl Tertiary Butyl Ether 3% 14 (5.7)

Tetrahydrofuran (THF) 3% .20 {8.2)

U.L. Type Ill Appli (@) — Hydrocarb

Heptane 3% 10 “.1)

(1) TYPE Il DISCHARGE OUTLET — A device that delivers foam onto the burning liquid and partially submerges the foam
or procedures restricted agitation of the surface as described in U.L. 162.

(2) MTBE (17.8%)/Regular Unleaded Gasoline (82.2%) Blend

(3) TYPE lll DISCHARGE OUTLET - A device that delivers the foam directly onto the burning liguid as described in U.L. 162.

97



PERFORMANCE

Fire Performance — The fire performance of
ANSULITE 3x3 Low Viscosity Alcohol
Resistant Concentrate is measured primarily
against Underwriters Laboratories Standard
162 {Latest Revision).

Foaming Properties - When used with
fresh, salt or hard water at the correct dilu-
tion with most conventional foam making
equipment, the expansion will vary depend-
ing on the performance characteristics of the
equipment. Aspirating discharge devices pro-
duce expansion ratios of 5:1 to 10:1 depend-
ing primarily on type of aspirating device and
flow rate. Nonaspirating devices such as
handline water fog/stream nozzles or stan-
dard sprinkler heads give expansion ratios of
2:1 1o 4:1. Medium expansion discharge
devices produce typical expansion ratios
between 20:1 to 60:1 depending primarily
upon type of device and operating
conditions.

Proportioning — ANSULITE 3x3 Low
Viscosity Alcohol Resistant Concentrate can
be easily proportioned (at the correct dilution)
using most conventional proportioning equip-
ment such as:

. Balanced pressure and in-ine balanced
pressure pump proportioning equipment

Balanced pressure bladder tank
proportioner

Around-the-pump proportioners

Fixed or portable (in-line) venturi
proportioners

Handline nozzles with fixed induction/
pickup tubes

The minimum and maximum usable temper-
ature for ANSULITE 3x3 Low Viscosity
Concentrate in this equipment is 35 °F

{2 °C) to 120 °F (49 °C) respectively.

Storage/Shelf Life — When stored in the
packaging supplied (polyethylene drums or
pails) or in equipment recommended by the
manufacturer and within the temperature lim-
its specified, the shelf life of ANSULITE 3x3
Low Viscosity Alcohol Resistant Concentrate
is about 20-25 years. The factors affecting
shelf life and stability for ANSULITE AFFF
agents are discussed in detail in Ansul
Technical Bulletin No. 54. Freezing of the
product should be avoided. If, however, the
product is frozen during transport or storage,
it must be thawed and inspected for signs of
separation. If separation has occurred, the
product must be mechanically mixed until
homogeneous.

N

~w

Il

When the concentrate is fo be stored in an
atmospheric storage tank, a 1/8 to 1/4 in.
{3 — 6 mm) layer of mineral oil should be
added to seal the concentrate and minimize
the effects of evaporation.

Compatibility — Since ANSULITE 3x3 Low
Viscosity Alcohol Resistant Concentrate is a
unique blend of surfactants, high molecular
weight polymers, and solvents; it is recom-
mended that ANSULITE 3x3 Low Viscosity
Concentrate should not be mixed with any
other foam concentrates. Consult Ansul
Incorporated with any questions of
compatibility.

ANSUL INCORPORATED. MARINETTE, WI154143-2542

Materials of Construction Compatibility —
Tests have been performed with ANSULITE
3x3 Low Viscosity Alcohol Resistant
Concentrate verifying its compatibility with
standard carbon steel “black” pipe and pipe
manufactured from various stainless steel or
brass compounds. Alternative pipe, plastic
fittings, and valves may be used in some
cases if acceptable to the customer and/or
the authority having jurisdiction. Refer to
Ansul Technical Bulletin No. 59, Form No.
F-90109, addressing acceptable materials
of construction for use with Ansul foam
concentrates.

Galvanized pipe and fittings must not be
used in areas where undiluted concentrate
will contact them since corrosion will result.

Please first consult Ansul Incorporated for
specific guidelines concerning materials of
construction.

Inspection — As with any fire extinguishing
agent, ANSULITE 3x3 Low Viscosity Alcohol
Resistant Concentrate, whether in the con-
centrate or pre-mixed form, should be
inspected periodically. NFPA 11 “Standard
for Low Expansion Foam and Combined
Agent Systems” requires that foam concen-
trate samples be submitted to the manufac-
turer or other qualified laboratory for quality
condition testing at least annually. Contact
Ansul for further information on annual
inspection.

APPROVALS AND LISTINGS

Underwriters Laboratories successfully test-
ed ANSULITE 3x3 Low Viscosity Concen-
trate to the requirements contained in U.L.
Standard 162, “Standard for Air-Foam
Equipment and Liquid Concentrates.” To
receive the U L. listing, the following tests
had to be performed successfully:

1. Foam Quality Tests

. Class B Hydrocarbon Fuel Fire Tests

. Class B Polar Solvent Fuel Fire Tests
. Foam Identification Tests

. Tests of Shipping Containers

@» oA W N

. Class B Hydrocarbon and Polar Solvent
Fuel Sprinkler Tests {Standard type both
upright and pendent)

Besides determining agent characteristics,
Underwriters Laboratories lists ANSULITE
3x3 Concentrate for use with specific hard-
ware components that also carry the U.L.
listing. To obtain these listings, Ansul select-
ed various hardware components from the
major U.S. manufacturers of foam hardware.

715735-7411

Form No. F-9350-5

‘ORDERING INFORMATION

ANSULITE 3x3 Low Viscosity Alcohol
Resistant Concentrate is available in pails,
drums or bulk shipment.
#Part No. 416493 5 gallon pail
Part No. 416495 55 gallon drum
Part No. 429741 275 gallon tote container
Part No. 416607  Bulk
Shipping Weight:
5 gal. {19 L) pail — 45 lbs. (20.4 kg)
55 gal. (208.2 L) drum — 495 lbs.

(224.5 kg)
275 gal. (1041 L) tote — 2463 Ibs.
(1117 kg)
Cube:
5gal (19 L) pail — 1.25 cu. ft.
(.0354 m3)

55 gal. (208.2 L) drum — 11.83 cu. ft.
(3350 m3)

275 gal. (1041 L) tote — 31.50 cu. ft.
» (8920 m3)

ANSUL and ANSULITE are registered trademarks.

©2001 Ansul Incorporated Litho in U.S.A.
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DESCRIPTION

ANSULITE ARC 3%/6% Alcohol Resistant
Concenfrate is formulated from special
fluorochemical and hydrocarbon surfactants,
a high molecular weight polymer, and
solvents. It is transported and stored as a
concentrate 1o provide ease of use and
considerable savings in weight and volurme.

Itis intended for use as a 3% or 6%
proportioned soluion {depending on the type
of fuel) in fresh, salt or hard water. (Water
hardness should not exceed 500 ppm
expressed as calcium and magnesium.) It
may also be used and slored as a premixed
solution in fresh or potable water for use with
the Ansul Model AR-33-D wheeled fire
extinguisher.

There are three fire extinguishing mecha-
nisms in effect when using ANSULITE ARC
concentrate on either a conventional Class B
hydrocarbon fuel such as gasoline, diesel
fuel, etc., or a Class B polar solvent (water
rmiscible fuel) such as methyl alcohol, ace-
tone, etc. First, an aqueous film is formed in
the case of a conventional hydrocarbon fuel,
or a polymeric membrane in the case of a
polar solvent fuel. This film or membrane
forms a barrier to help prevent the release of
fuel vapor. Second, regardiess of the fuel
type, a foam blanket is formed which
exdudes oxygen and from which drains the
liquids that form the film or the polymeric
membrane, Third, the water content of the
foam produces a cooling effect.

EXTINGUISHING
AGENT
DATA SHEET

Physiochemical Properties at 77 °F
(25°C)

Appearance Light Amber Gel-Like
Liquid

Density 0.965 = 0.050 gmiml

pH 70- 85

Refractive Index  1.3600 + .0020

\iscosity 2200 = 300 centipoise™

Spraading 5715

Coefficent

“Brookfield Viscometer Spindle #4, Speed 30

ANSUUTE ARC Alcohol Resistant
Concentrate is a non-Newlonian fluid that is
both pseudoplastic and thixotropic. Because
of these properties, dynamic viscosity will
decrease as shear increases.

APPLICATION RATES
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ANSULITE.
ALCOHOL
RESISTANT
CONCENTRATE
(ARC) 3% AND
6% AFFF
CONCENTRATE

APPLICATION

ANSULITE ARC 3%/6% AFFF is unique
among the ANSULITE AFFF agents in that it
can be used on either conventional Class B
fuels or the polar solvent type Class B fuels.
Its excellent wetting charactenistics make it
usaful in combating Class A Fires as well.
Because of the low energy to make foam, it
can be used with both aspirating and non-
aspirating discharge devices.

To provide even greater fire protection capa-
bility, it can be used with dry chemical extin-
guishing agents without regard to the order
of application to provide even greater fire
protection capahility. Due to the velocity of
the dry chemical discharge, care must be
taken not to submerge the polymenc mem-
brane below the fuel surface.

Application Rates using U.L. 162 Standard 50 f.2 Fire Test on representative hydrocarbon and

polar solvent fuels are listed below.
U.L. Type Il Application(!] — Polar Solvents

Fuel Group Concenlration
Alcohol

Methanal (MeOH) 6%

Ethanol (E1OH) 6%
Isopropanal (IPA) 6%

Ketone

Acstons 6%

Methyl Ethyl Ketone (MEK) 6%
Carboxylic Acid

Acetic Acid 6%
Aldehyde

Propionaldehyde 6%

Ester

Elhyl Acslale 6%

Butyl Acetate 6%

U.L. Type lll Application®! — Hydrocarbons
Heptana 3%

Toluene 3%

Gasoline 3%

10% Gasohol (EtOH) 3%

UL Test U.L.2) Recommended
Application Rate Application Rate
gpm/fiZ - (Lpmim2)  gpmiR2  (Lpmim?)
08 {2.5) A0 {4.1)
06 {25) A0 (4.1)
09 {37) A5 {6.1)
09 {3.7) A5 {6.1)
09 (37) A5 (6.1)
10 (4.1) A7 (6.9)
10 (4.1) A7 (6.9)
06 (24) A0 (4.1)
06 {2.4) A0 {4.1)
04 {18) A0 (4.1)
04 {1.8) A0 {4.1)
04 {1.6) A0 {4.1)
04 {1.6) A0 (4.1}

(1) TYPE Il (MSCHARGE QUTLET - A device tha defivers foam onto the burning liguid and partialy submerges the fzam or
produces restrcted agitabon of e suface as descibed in UL 162,

{2) U.L. buids in a 573 safety factor from s test rate 0 its recommended rabs of apphcation.
{3) TYPE Il ISCHARGE OUTLET - A device that delwers the foam drecty onlo the burning hqus as descrbed in UL, 162,



PERFORMANCE

Fire Performance - The fira performanca of
ANSUUTE ARC 3%/6% AFFF is measured
primarily against Underwriters Laboratories
Standard 162, 5th Edition. There are no U.S.
or foreign government specifications on this
type of product.

Foaming Properties — When used with
fresh, salt or hard water, at the correct
dilution with most conventional foam making
aquipment, the expansion will vary depend-
ing on the performance ct istics of the

Materials of Construction Compatibility -
Tests have been performed with ANSULITE
ARC Concentrate verifying its compatibility
with standard carbon steal “black” pipe and
pipe manufactured from various stainless
steel or brass compounds. Altermative pipe,
plastic fittings, and valves may be used in
some cases if acceptable to the customer
andfor the authority having jurisdiction. Refer
ta Ansul Technical Bullefin No. 59, Form No.
F-90109, ac ing ac ials of
construction for use with Ansul foam

equipment. Aspirating discharge devices
produce expansion ratios of from 5:1 to 10:1
depending primarily on type of aspirating
device and flow rate. Mon-aspirating devices
such as handline water fog/stream nozzles or
standard sprinkler heads give expansion
ratios of 2:1 to 4:1.

Proportioning — ANSULITE Alcohol

Resistant Concentrate (ARC) 3% and 6%

AFFF Concentrate can be easily propor-

tioned (at the correct dilution) using most

conventional proporfioning equipment such

as:

1. Balanced pressure and indine balanced
pressure pumped proporlioning equipment

2. Balanced pressure bladder tank type
proportioner

3. Around-the-pump proportioners

4. Fixed or portable {indine} venturi type
proportioners

5. Handline nozaes with fixed induction/
pickup lubes

The minimum and maximum usable term-

perature for ANSULITE ARC 3%/6%

Concentrate in this equipment is 35 °F (2 °C)

to 120 °F {49 °C) respectively.

Storage/Shelf Life - When stored in the
packaging supplied {polyethylene drums or
pails) or in equipment recommended by the
manufacturer and within the temperature
limits specified, the shelf life of ANSULITE
ARC 3%/6% AFFF is about 20-25 years.
The factors affecting shelf life and stability for
ANSULUTE AFFF Agents are discussed in
detail in Ansul Technical Bullstin No, 54,
Freezing of the product should be avoided.
If, however, the product is frozen during
fransport or storage, it must be thawed and
inspected for signs of separation. If
separation has occurred, the product must
be mechanically mixed until homogeneous.
‘When the concentrate is to be stored in an
atmospheric storage tank, a 1/8 to 1/4 in.

{3 — & mm) layer of mineral oil should be
added to seal the concentrate and minimize
the effects of evaporation.

Compatibility — Since ANSULITE Alcohal
Resistant Concenlrate (ARC) is a unique
blend of surfactants, high molecular weight
polymers, and solvents; it is recommended
that Ansul Fire Protection be consulted
before ANSULITE ARC concenlrale is mixed
with any other concentrates.

ANSUL INCORPORATED, OME STANTON STREET, MARINETTE, W1 541432542

cor

Galvanizad pipa and fittings must not be
used in areas where undiluted concentrate
will contact them since corrosion will result.

Please first consult Ansul Fire Protection for
specific guidelines concaming matenials of
consiruction.

Inspection — As with any fire extinguishing
agent, ANSULITE ARC Concentrate,
whether in the concentrale or pre-mixed
farm, should be inspected periodically.
Please refer to the Field Inspection Manual,
{Part No. 31274-01), for the detailed proce-
dures to perform this inspection. An annual
inspection is recommended unless unusual
conditions of exposure occur such as are
described in Ansul Technical Bulletin No. 54.
In such cases, Ansul's recommendation
should be sought.

APPROVALS AND LISTINGS

There are no military or federal spedfications
covering products such as ANSULITE ARC
3%/6% polar solvent AFFF type concen-
trates. However, ANSULITE ARC is
approved by Det Norski Veritas (DNV) under
Certificate Number F-4862.

Underwriters Laboratories successfully test-
ed ANSULITE ARC 3%/6% AFFF to the
requirements contained in the U.L. Standard
162, “Standard for Air-Foam Equipment and
Liquid Concentrates.” To receive the U.L.
listing, the following tests had to be
performed successfully:

1. Foam Cuality Tesls

2. Class B Hydrocarbon Fuel Fire Tests
3. Class B Polar Solvent Fuel Fire Tests
4. Foam Identification Tests

5. Tests of Shipping Containers

6. Class B H and Polar Solvent
Fuel Sprinkler Tests (Standard type both
wpright and pendent)

7. Subsurface Injection

Besides determining agent characteristics,

Underwriters Laboratories lists ANSULITE

ARC foam concentrate for use with specific

hardware components that also carry the

U.L. listing. To obtain these listings, Ansul

selected varous hardware components from

the major U.S. manufacturers of foam hard-
ware.

7157357411

Farm No. F811059
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ORDERING INFORMATION

ANSULITE ARC 3%/6% Alcohol Resistant
Concentrate is available in pails, drums, or

bulk shipment.

Part No. 55797 5 Gallon Pail
Part No. 55808 55 Gallon Drum
Part No. 56084 Bulk

Shipping Weight:

5gal. (19 L) pail - 45 Ibs. (20.4 kg)
55 gal, (208.1 L) drum — 495 |bs.
{2245 kg)
Cube:
5gal. (19 L) pail - 1.25 cu, i
{0353 m3)
55 gal. (208.1 L) drum — 11.83 cu. ft.
(.3350 m3)

ANSUL and ANSULITE are regstered kademarks.

S1957 Ansul Incorporaled Lita n US4,



ANSUL.

DESCRIPTION

Rockwood Jet-X foam concentrate is a syn-
thetic based formulation comprised of hydro-
carbon surfactants, solvents, and stabilizers
for use with medium and high expansion
foam generators. It is transported and stored
as a concenlrate to provide ease of use and
congsiderable savings in weight and volume.

Jet-X foam concentrate can be used to pro-
duce foam with expansion ralios ranging
from 50:1 to 1000:1 depending upon the
type of generator and its operating pressure.
It can be proporioned with fresh, salt or
hard water. When used with Rockwood High
Expansion Generators, recommended pro-
portioning is at 2.75% (2.75 gallons Jet-X
concentrate with 97.25 gallons water).
When used with medium expansion foam
nozzles, it is typically proportioned at a 2%
concantration.

Typical Physiochemical Properties at
77 °F (25 °C)

Appearance Clear Green Liqusd
Density 1.023 giml

pH 6.9

Refractive Index 1.3646

Viscosily &ops
APPLICATION

Rockwood Jet-X foam concentrate is a
tremendously flexible firefighting agent, used
in fighting Class A, Class B, and LNG fires
both indoors and outdoors. It is used only
with air aspirating foam discharge devices
except when used as a wetling agent on
Class A fuels.

Jel-X foam concenlrate, when used with
high expansion generators, is capable of
totally flooding large rooms and enclosures
allowing it to effectively extinguish horizontal
and vertical (three-dimensional) fires. High
expansion foam is also effective in reducing
vapor concentrations down wind from
unignited LNG and other hazardous low
beiling point gaseous products such as
ammaonia spills.

When used wilth medium expansion foam
equipment, Jet-X foam forms a foam blanket
which prevents the release of fuel vapor and
also provides additional cooling due to the
higher water content. Medium expansion
foam has benefits in outdoor applications
because the foam is less affected by wind
condiions.

ANSUL NCORPORATED
MARINETTE, W1 54143.2542
7187357411

EXTINGUISHING
AGENT DATA
SHEET

It can be used with foam compatible dry
chemical extinguishing agents without
regard to the order of application. However,
rapid destruction of a medium or high expan-
sion foam mass can be affected with certain
dry chemical extinguishing agents such as
those with monoammonium phosphate base.

PERFORMANCE

Foaming Prop - The per of
Jet-X foam concentrate will vary depending
upon the performance characteristics of the
equipment. Expansion ratios through high

101

ROCKWOOD
JET-X. FOAM
CONCENTRATE

Compatibility — There are no specifications
or standards which address the subject of
compatibility of different manufacturers
brands of multiple expansion foam concen-
trates. In an emergency or if the manufactur-
er has supporting tesl data to substantiale
that the mixture meets the same require-
ments as the individual component concen-
irates, they may be mixed together in the
same storage vessel.

Diffarent types of foam concenltrales, i.e,,
multiple expansion and protein base, should
not be mixed under any circumstances.

ion generators lypically are b 1

200:1 and 1000:1. For this reason, itis
important for the proper design of a high
expansion syslem that the Jeat-X foam con-
centrate be specifically listed with the foam
generators, Refer to the performance table
listing expansion ratios of Jet-X high expan-
sion generators used in conjunction with
Jet-X foam concentrate {See Rockwood
Jet-X Generator Data Sheet, Form F-83137).
Meadium expansion foam generators typically
deliver expansion ratios between 50:1

and 200:1.

Proportioning — Rodowood Jet-X foam

concentrate can be proportioned easily at

the correct dilution using most conventional

proportioning equipment such as:

— Balanced pressure bladder tank type
proportioners

— Balanced pressure and indine balanced
pressure pump proportioning equipment
— Fixed or portable in-line venturi {eductor)
type proportioners
— Around the pump type proportionars
The minimum and maximum usable temper-
atures for Rockwood Jet-X foam concenirate
in this equipment is 35 °F 1o 120 °F (1.7 °C
to 49.0 °C) respectively.
Storage/Shelf Life — When stored in the
packaging supplied {(polyethylene drums or
pails) and within the temperature limits spec-
ified, or in equipment recommended by the
manufacturer as part of the foam system,
the shelf life of Rockwood Jet-X Foam
Concentrate is about 20 - 25 years. If the
product is frozen during storage or frans-
portation, thawing will render the product
completely usable. Mixing after freeze thaw
cyding is recommended.

Form No. F-93138-1

Inspection = As with any fire exlinguishing
agent, Rockwood Jet-X Foam Concentrate,
whether in the concentrate or pre-mixed
form, should be inspected periodically.
NFPA 114 "Standard for Medium and High
Expansion Foam Systems” requires that
foam concentrate samples be subritted to
the manufacturer or other qualified labor-
atory for quality condition testing at least
annually. Contact Ansul for further informa-
tion on annual inspection.

APPROVALS AND LISTINGS

Rockwood Jet-X foam concentrate is
Underwriters Laboratories (UL) Listed and
Factory Mutual {FM) Approved with various
foam hardware devices.

ORDERING INFORMATION

Rockwood Jet-X Foam Concentrate is avail-
able in pails, drums, or bulk shipment.

Part No. 420008 5 gallon pail

Part No_ 420008 55 gallon drum

Part No. 431175 265 gallon tote
container

Part No. 420208  Bulk

Shipping Weight:
5 gal. (19 L) pail - 51 Ibs. (23.1 kg)
55 gal. (208.2 L) drum — 577 lbs.
(261.7 kg)
265 gal. (1041 L) tote — 2463 lbs.
(1117 kg)

Cube:
5 gal. (19 L) pail — 1.08 cu. ft
{.0305 cu. m)
55 gal {2081 L) drum - 11.33 cu. L
(3208 cu. m)
265 gal. (1003 L) tote - 31.50 cu. ft.
(8920 m%)

ANSUL is a rademark of Ansul Incorporated or its affibates,

JET-X is a regsiered rademark of Rockwood Systems
Carparation.

©2002 Ansul Incorparated Litho in US.A.



DESCRIPTION

THUNDERSTORM™ ATC 1X3 Alcohol-Resistant AFFF Concentrate is
formulated using a new and proprietary technology. The foam
concentrate has a dramatically reduced viscosity as compared to other
1X3 listed polar-solvent type AFFF concentrates on the market. This
reduced viscosity enhances performance in all types of foam
proportioning equipment including in-ine eductors, balanced pressure
systems, and built-in systems aboard CFR vehicles.

Additionally, the firefighting performance of THUNDERSTORM ATC is
superior to other AR/AFFF foam concentrates. This includes the
blended gasoline additive Methyl Tertiary Butyl Ether (MTBE) which is
being used as an oxygenate to make gasoline cleaner burning.
THUNDERSTORM ATC 1X3 Concentrate offers many distinct
advartages for ease of use and represents a continued commitment to
quality by improving the fire performance of this type of agent on
gasoline products while still maintaining high performance levels on
other hydrocarbons and polar fuels.

THUNDERSTORM ATC 1X3 Concentrate is formulated from special
fluorachemical and hydrocarbon surfactants, high molecular weight
polymers and solvents. Itis transported and stored as a concentrate to
provide ease of use and considerable savings in weight and volume. It
cortains no PFOS or PFOA. It is intended for use as a 1%
proportioned solution on hydrocarbon fuels and as a 3% proportioned
solution on polar solvent fuels in fresh, salt or hard water. It may also
be stored and used as a premixed solution in fresh potable water only.

There are three fire extinguishing mechanisms in effect when using
THUNDERSTORM ATC 1x3 solution on either a conventional Class B
hydracarbon fuel such as gasoline, diesel fuel, etc., or a Class B polar
solvent (water miscible fuel) such as methyl alcohol, acetone, etc.
First, an aqueous film is formed in the case of a conventional
hydracarbon fuel, or a polymeric membrane in the case of a polar
solvent fuel. This flm or membrane forms a barrier to help prevent the
release of fuel vapor. Second, regardless of the fuel type, a foam
blanket is formed which excludes oxygen and from which drains the
liquids that form the film or the polymeric membrane. Third, the water
content of the foam produces a cooling effect.

Typical Physiochemical Properties at 77 °F (25 °C)

Appearance Purple Gelled Liquid
Density 1.02 £0.01 g/ml

pH 75-85

Refractive Index 1.3600 £ 0.0015
Viscosity 2700 £ 500 cps*

Spreading Coefficent 4.0-6.0
*Brookfield Viscometer Spindle #4, Speed 30 rpm

THUNDERSTORM ATC 1x3 Alcohol-Resistant Concentrate is a non-
Newtonian fluid that is both pseudoplastic and thixotropic. Because of
these properties, dynamic viscosity will decrease as shear increases.

APPLICATION

THUNDERSTORM ATC 1X3 can be used on either conventional Class
B fuel or the polar solvent type Class B fuels. Its excellent wetting
characteristics make it useful in combating Class A fires as well.

Because of the low energy required to make foam, it can be used with
both aspirating and nonaspirating discharge devices.

To provide even greater fire protection capability, it may be used with
“PKW” dry chemical extinguishing agent without regard to the order of
application. HYDRO-CHEM™ Technology is a recommended
application for dual agent use on three-dimensional fires. Due to the
velocity of the dry chemical discharge, care must be taken not to
submerge the polymeric membrane below the fuel surface when using
the twin agent method on palar solvent fuels.
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FIRE PERFORMANCE

The fire performance of THUNDERSTORM ATC 1X3 Alcohol-
Resistant Concentrate is measured primarily against Underwriters
Laboratories Standard 162 (Latest Revision) and Williams Fire and
Hazard Control fire tests. The UL testing focuses on fuels such as
heptane and isopropyl alcohol while the Williams Fire and Hazard
Control test focuses on premium unleaded gasoline.
THUNDERSTORM ATC 1X3 was formulated to provide superior
performance on all fire tests; especially on high octane gasoline.

FOAMING PROPERTIES

When used with fresh, salt or hard water at the correct dilution with
most conventional foam making equipment; the expansion will vary
depending on the performance characteristics of the equipment.
Aspirating discharge devices produce expansion ratios of 5:1 to 10:1
depending primarily on the type of aspirating device and flow rate.
Nonaspirating devices such as handline water fog/stream nozzles or
standard sprinkler heads give expansion ratios of 2:1 to 4:1. Medium
expansion discharge devices produce typical expansion ratios between
20:1 and 60:1 depending primarily on the type of device and operating
conditions.

Proportioning —- THUNDERSTORM ATC 1X3 Alcohol-Resistant
Concentrate can be easily proportioned {at the correct dilution) using
most conventional proportioning equipment such as:

1. HYDRO-FOAM™ Nozzles

2. Balanced pressure and in-line balanced pressure pump
proportioning equipment.

3. Balanced pressure bladder tank proportioners

4. Around-the-pump and through-the-pump proportioners
5. Fixed or portable (in-ine) venturi proportioners

6. Handline nozzles with fixed induction/pickup tubes

The minimum and maximum usable temperature for
THUNDERSTORM ATC Concentrate in this equipment is 35 °F (2 °C)
to 120 °F {49 °C) respectively.

Storage/Shelf Life — When stored in the packaging supplied
{polyethylene totes, drums or pails) or in equipment recommended by
the manufacturer and within the temperature limits specified, the shelf
life of THUNDERSTORM ATC 1X3 Alcohol-Resistant Concentrate is
about 20-25 years. The factors affecting shelf life and stability for AFFF
agents are discussed in detail in Ansul Technical Bulletin No. 54.
Freezing of the product should be avoided. If, however, the product is
frozen during transport or storage, it must be thawed and inspected for
signs of separation. If separation has occurred, the product must be
mechanically mixed until homogeneous.

When the concentrate is to be stored in an atmospheric storage tank, a
1/8 to 1/4 in. (3-8 mm) layer of mineral ail should be added to seal the
concentrate and minimize the effects of evaporation.



Compatibility - Since itis a unique blend of surfactants, high
molecular weight polymers, and solvents; itis recommended that
THUMDERSTORM ATC 1X3 Concenirate not be mixad with any other
foam concentrates. Consult Williams Fire and Hazard Control or Ansul
Incorporated with any questions of compatibility.

Materials of Construction Compatibility — Tests have been
performed with THUNDERSTORM ATC 1X3 Alcohol-Resistant
Concentrate verifying its compatibility with standard carbon steel
"black” pipe and pipe manufactured from various stainless steel or
brass compounds. Altemative pipe, plastic fittings, and valves may be
used in some cases if accaptable to the customer andfor the authority
having junsdiction. Refer to Ansul Technical Bulletin No. 59, Form Na.
F-80108, addressing acceptable materials of consiruction for use with
Ansul foam concentrates.

To help prevent corrosion, galvanized pipe and fittings must not be
usad in areas where thay will contact the undiluted concentrate.

Please first consult Williams Fire and Hazard Contral or Ansul
Incorporated for specific guidelines conceming materials of
construction.

Inspection — As with any fire extinguishing agenl, THUNDERSTORM
ATC 1X3 Alechol-Resistant Concentrate, whether in the concentrate
or pre-mixed form, should be inspected periodically. NFPA 11
“Standard for Low Expansion Foam and Combined Agent Systerns™
requires that foam concentrate samples be submitted to the
manufacturer or other qualified laboralory for quality condition testing
at least annually. Contact Williams Fire and Hazard Control or Ansul
Incorp i for further ir ion on annual inspaciion

APPROVALS AND LISTINGS

Underwriters Laboratories successiully tested THUNDERSTORM
ATC 1X3 Cor trate to the requi ils contained in UL 162:
Standard for Air-Foam Equipment and Liquid Concentrates. To
receive a UL listing, the following lesls must be performed
successfully:

. Foam Quality Tests

. Class B Hydrocarbon Fuel Fire Tests
. Class B Polar Solvent Fuel Fire Tests
. Foam Identification Tests

5. Tesls of Shipping Containers

In addition to determining agent charactenstics, Undenwriters
Laboratories lists THUNDERSTORM ATC 1X3 Concentrate for use
with specific hardware components that also carry the UL listing.

B oM o=

ANSUL is a bademark of Ansul or its affikates.

ANSUL NCORPORATED. ONE STANTON STREET, MARINETTE, W1 54143-2542 7157357411

ORDERING INFORMATION

THUNDERSTORM ATC Concenirate is available in pails, drums,
totes or bulk shipment.

Part No. 429965 5 gallon pail

Part No. 429964 55 gallon drum

Part No. 429963 265 gallon tote

Part No. 429962  Bulk

Shipping Weight:
5 gal. (19 L) pail — 45 Ib. (20.4 kg)

55 gal. {208.2 L) drum - 495 1b.(224.5 kg)
265 gal. {1000 L} lote — 2463 Ib. {1117 kg)
Cube:

5 gal. {19 L) pail —1.25 cu. ft. {0354 m3)

55 gal. (208.2 L) drum — 11.83 cu. i {3350 m?)
265 gal. {1000 L) tote — 31.50 cu. ft. {.8920 m?)

ORM, HYDRO-FOAM and HY DRO-CHEM are trademarks of Wilams Fire & Hazard Control, Inc.

Form No. F-2001218.1 22004 Ansul Incarporated Litho n US.A
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» THUNDERSTORM™ 3% AR-AFFF Concentrate is formulated from
special fluorochemical and hydrocarbon surfactants, high molecular
weight polymers and solvents. It is transported and stored as a concen-
trate to provide ease of use and considerable savings in weight and
volume. It contains no PFOS or PFOA. It is intended for use as a 3%
proportioned solution on hydrocarbon and polar solvent fuels in fresh,
salt or hard water. It may also be stored and used as a premixed solu-
tion in fresh potable water only.

There are three fire extinguishing mechanisms in effect when using
THUNDERSTORM 3% AR-AFFF solution on either a conventional Class
B hydrocarbon fuel such as gasaline, diesel fuel, etc., or a Class B polar
solvent (water miscible fuel) such as methyl alcohal, acetone, etc. First,
an aqueous film is formed in the case of a conventional hydrocarbon
fuel, or a polymeric membrane in the case of a polar solvent fuel. This
film or membrane forms a barrier to help prevent the release of fuel
vapor. Second, regardless of the fuel type, a foam blanket is formed
which excludes oxygen and from which drains the liquids that form the
film or the polymeric membrane. Third, the water content of the foam
produces a cooling effect.

v

TYPICAL PHYSIOCHEMICAL PROPERTIES AT 77 °F (25 °C)

> Appearance Green Gelled Liquid
Density 1.02 £0.01 g/ml
pH 72+82
Refractive Index 1.3520 £ 1.3595
Viscosity 2100 = 3600 cps*™

40-70

¥

Spreading Coefficient
*Brookfield Viscometer Spindle #4, Speed 30 mpm

THUNDERSTORM 3% AR-AFFF Concentrate is a non-Newtonian fluid
that is both pseudoplastic and thixotropic. Because of these properties,
dynamic viscosity will decrease as shear increases.

¥

THUNDERSTORM 3% AR-AFFF Concentrate can be used on either
conventional Class B fuel or the polar solvent type Class B fuels. Its
excellent wetting characteristics make it useful in combating Class A
fires as well.

¥

Because of the low energy required to make foam, it can be used with
both aspirating and nonaspirating discharge devices.

To provide even greater fire protection capability, it may be used with
“PKW" dry chemical extinguishing agent without regard to the order of
application. HYDRO-CHEM™ Technology is a recommended application
for dual agent use on three-dimensional fires. Due to the velocity of the
dry chemical discharge, care must be taken not to submerge the poly-
meric membrane below the fuel surface when using the twin agent
method on polar solvent fuels.

+ The fire performance of THUNDERSTORM 3% AR-AFFF Concentrate is
measured primarily against Underwriters Laboratories Standard 162
{Latest Revision) and Williams Fire and Hazard Control fire tests. The
UL testing focuses on fuels such as heptane and isopropyl alcohol while
the Williams Fire and Hazard Control test focuses on premium unleaded
gasoline. THUNDERSTORM 3% AR-AFFF was formulated to provide
superior performance on all fire tests; especially on high octane
gasoline.

-

When used with fresh, salt or hard water at the correct dilution with
most conventional foam making equipment; the expansion will vary
depending on the performance characteristics of the equipment.
Aspirating discharge devices produce expansion ratios of 5:1 to 10:1
depending primarily on the type of aspirating device and flow rate.
Nonaspirating devices such as handline water fog/stream nozzes or
standard sprinkler heads give expansion ratios of 2:1 to 4:1. Medium
expansion discharge devices produce typical expansion ratios between
20:1 and 60:1 depending primarily on the type of device and operating
conditions.

*» THUNDERSTORM 3% AR-AFFF Concentrate can be easily propor-
tioned (at the correct dilution) using most conventional proportioning
equipment such as:

1. HYDRO-FOAM™ Nozzles

2. Balanced pressure and in-line balanced pressure pump proportioning
equipment

3. Balanced pressure bladder tank proportioners
4. Around-the-pump and through-the-pump proportioners
5.

Fixed or portable (in-line) venturi proportioners

o

Handline nozzles with fixed induction/pickup tubes

The minimum and maximum usable temperature for THUNDERSTORM
* 3% AR-AFFF Concentrate in this equipment is 35 °F (1.7 °C) to 120 °F
(49 °C) respectively.

When stored in the packaging supplied {polyethylene totes, drums or
pails) or in equipment recommended by the manufacturer and within the

» temperature limits specified, the shelf life of THUNDERSTORM 3%

» AR-AFFF Concentrate is about 20-25 years. The factors affecting shelf
life and stability for AFFF agents are discussed in detail in Ansul
Technical Bulletin No. 54. Freezing of the product should be avoided. If,
however, the product is frozen during transport or storage, it must be
thawed and inspected for signs of separation. If separation has
occurred, the product must be mechanically mixed until homogeneous.

When the concentrate is to be stored in an atmaspheric storage tank, a
1/8 1o 1/4 in. (3—6 mm) layer of mineral oil should be added to seal the
concentrate and minimize the effects of evaporation.

Since it is a unique blend of surfactants, high molecular weight poly-

* mers, and solvents; it is recommended that THUNDERSTORM 3%

+ AR-AFFF Concentrate not be mixed with any other foam concentrates.
Consult Williams Fire and Hazard Confrol or Ansul Incorporated with any
questions of compatibility.
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MATERIALS OF CONSTRUCTION COMPATIBILITY

= Tests have been performed with THUNDERSTORM 3% AR-AFFF
Concentrate verifying its compatibility with standard carbon steel “black”
pipe and pipe manufactured from various stainless steel or brass
compounds. Alternative pipe, plastic fittings, and valves may be used in
some cases if acceptable to the customer and/or the authority having
jurisdiction. Refer to Ansul Technical Bulletin No. 59, Form No. F-90109,
addressing acceptable materials of construction for use with Ansul foam
concentrates.

To help prevent corrosion, galvanized pipe and fittings must not be used
in areas where they will contact the undiluted concentrate.

Please first consult Williams Fire and Hazard Control or Ansul
Incorporated for specific guidelines conceming materials of construction.

.

= As with any fire extinguishing agent, THUNDERSTORM 3% AR-AFFF
Concentrate, whether in the concentrate or pre-mixed form, should be
inspected periodically. NFPA 11 “Standard for Low Expansion Foam and
Combined Agent Systems™ requires that foam concentrate samples be
submitted to the manufacturer or other qualified laboratory for quality
condition testing at least annually. Contact Williams Fire and Hazard
Contral or Ansul Incorporated for further information on annual
inspection.

= THUNDERSTORM 3% AR-AFFF Concentrate is available in pails,
drums, totes or bulk shipment.

» Part No. 430919 5 gallon pail
Part No. 430921 55 gallon drum
Part No. 430922 265 gallon tote

» Part No. 430918 Bulk
Shipping Weight:

5 gal. (19 L) pail — 48 Ib. (21.8 kg)
55 gal. (208.2 L) drum — 504 Ib. (228.6 kg)
265 gal. (1000 L) tote — 2750 Ib. (1247 kg)

Cube:

5 gal. (19 L) pail — 1.25 cu. ft. {0354 m3)

55 gal. (208.2 L) drum — 11.83 cu. ft. (.3350 m3)
265 gal. (1000 L) tote — 31.50 cu. ft. {8920 m3)

ANSUL and THUNDERSTORM are trademarks of Ansul Incorporated or its affiliates.

Tyco Safety Products 715-735-7411
: ©2005 Ansul Incorporated
Marinette, WI 54143-2542 www.ansul.com Form No. F-2003151-1




DESCRIPTION

Ansul THUNDERSTORM™ F-600A 3% or 6% Alcohol Resistant
Concentrate is formulated from special fluorachemical and
hydracarbon surfactants, a high molecular weight polymer, and
solvents. It is transported and stored as a concentrate to provide ease
of use and considerable savings in weight and volume.

Itis intended for use as a 3% or 6% proportioned solution (depending
on the type of fuel) in fresh, salt or hard water. (Water hardness should
not exceed 500 ppm expressed as calcium and magnesium.) It may
also be used and stored as a premixed solution in fresh or potable
water for use with the Ansul Model AR-33-D wheeled fire extinguisher.

There are three fire extinguishing mechanisms in effect when using
Ansul THUNDERSTORM F-600A 3% or 6% concentrate on either a
conventional Class B hydrocarbon fuel such as gasdline, diesel fuel,
etc., or a Class B polar solvent (water miscible fuel) such as methyl
alcohal, acetone, etc. First, an aqueous film is formed in the case of a
conventional hydrocarbon fuel, or a polymeric membrane in the case of
a polar solvent fuel. This film or membrane forms a barrier to help
prevent the release of fuel vapor. Second, regardless of the fuel type,
a foam blanket is formed which excludes oxygen and from which
drains the liquids that form the film or the polymeric membrane. Third,
the water content of the foam produces a cooling effect.

APPLICATION RATES
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DATA/SPECIFICATIONS

Typical Physiochemical Properties
at 77 °F (25 °C)

Appearance Light Amber Gel-Like Liquid
Density 0.985 + 0.050 gm/ml

pH 70-85

Refractive Index ~ 1.3475 = 0.025

Viscosity 2500 = 500 centipoise*
Spreading 57 15

Coefficient

“Brookfield Viscometer Spindle #4, Speed 30

Ansul THUNDERSTORM F-600A 3% or 6% Alcohol Resistant
Concentrate is a non-Newtonian fluid that is both pseudoplastic and
thixotropic. Because of these properties, dynamic viscosity will
decrease as shear increases.

Application Rates using U.L. 162 Standard 50 ft.2 Fire Test on representative hydrocarbon and

polar salvent fuels are listed below.

U.L. Type Il Application(!) — Polar Solvents

U.L.( Recommended
Application Rate
gpm/ft.2  {Lpm/im2)

U.L. Test

Application Rate
Fuel Group Concentration  gpr/fi2  (Lpm/m?)
Alcohol
Methanol (MeQOH) 6% .06 (25)
Ethanol (EtOH) 6% .06 (2.5)
Isopropanol {IPA) 6% .09 (3.7)
Ketone
Acstone 6% .09 3.7)
Methyl Ethyl Ketone (MEK) 6% .09 (3.7)
Carboxylic Acid
Acetic Acid 6% .10 4.1)
Aldehyde
Propionaldehyde 6% .10 4.1)
Ester
Ethyl Acetate 6% .06 (24)
Butyl Acetate 6% .06 (24)
U.L. Type Ill Application®® — Hydrocarbons
Heptane 3% .04 (1.6)
Toluene 3% .04 {1.8)
Gasoline 3% .04 (1.6)
10% Gasohol {EtOH) 3% .04 (1.6)

10
10
15

A5
A5

A7

A7

0
A0

10
A0
10
10

(4.1)
(4.1)
(6.1)

(6.1)
(6.1)

(6.9)
(6.9)

@.1)
(4.1)

@.1)
@.1)
@.1)
“.1)

(1) TYPE Il DISCHARGE OUTLET — A device that delivers foam onto the burning liquid and partially submerges the foam or

produces restricted agitation of the surface as described in U.L. 162.

(2) U.L. builds in a 5/3 safety factor from its test rate o its recommended rate of application.

(3) TYPE Il DISCHARGE OUTLET — A device that delivers the foam directly onto the burning liquid as described in U.L. 162.



APPLICATION

Ansul THUNDERSTORM F-600A 3% or 6% AFFF is unique among
the AFFF agents in that it can be used on either conventional Class B
fuels or the polar solvent type Class B fuels. Its excellent wetting
characteristics make it useful in combating Class A Fires as well.
Because of the low energy to make foam, it can be used with both
aspirating and non-aspirating discharge devices.

To provide even greater fire protection capaility, it can be used with
dry chemical extinguishing agents without regard to the order of
application to provide even greater fire protection capability. Due to
the velocity of the dry chemical discharge, care must be taken not to
submerge the polymeric membrane below the fuel surface.

PERFORMANCE

Fire Performance — The fire performance of Ansul
THUNDERSTORM F-600A 3% or 6% AFFF is measured primarily
against Underwriters Laboratories Standard 162, 5th Edition. There
are no U.S. or foreign government specifications on this type of
product.

Foaming Properties — When used with fresh, salt or hard water, at
the correct dilution with most conventional foam making equipment,
the expansion will vary depending on the performance characteristics
of the equipment. Aspirating discharge devices produce expansion
ratios of from 5:1 to 10:1 depending primarily on type of aspirating
device and flow rate. Non-aspirating devices such as handline water
fog/stream nozzles or standard sprinkler heads give expansion ratios
of 2:1 10 4:1.

Proportioning — Ansul THUNDERSTORM F-600A 3% or 6% Alcohol
Resistant Concentrate (ARC) AFFF Concentrate can be easily
proportioned (at the correct dilution) using most conventional
proportioning equipment such as:

1. Balanced pressure and in-line balanced pressure pumped
proportioning equipment

2. Balanced pressure bladder tank type proportioner
3. Around-the-pump proportioners

4. Fixed or portable (in-line) venturi type proportioners
5. Handline nozzles with fixed induction/pickup tubes

The minimum and maximum usable temperature for Ansul
THUNDERSTORM F-600A 3% or 6% Concentrate in this equipment
is 35 °F (2 °C) to 120 °F (49 °C) respectively.

Storage/Shelf Life — When stored in the packaging supplied
{polyethylene drums or pails) or in equipment recommended by the
manufacturer and within the temperature limits specified, the shelf life
of Ansul THUNDERSTORM F-600A 3% or 6% AFFF is about 20-25
years. The factors affecting shelf life and stability for AFFF Agents are
discussed in detail in Ansul Technical Bulletin No. 54. Freezing of the
product should be avoided. If, however, the product is frozen during
transport or storage, it must be thawed and inspected for signs of
separation. If separation has occurred, the product must be
mechanically mixed until homogeneous.

When the concentrate is to be stored in an atmospheric storage tank,
a1/8 1o 1/4in. (3 — 6 mm) layer of mineral cil should be added to seal
the concentrate and minimize the effects of evaporation.

Compatibility — Since Ansul THUNDERSTORM F-600A 3% or 6%
Alcohol Resistant Concentrate {ARC) is a unique blend of surfactants,
high molecular weight polymers, and solvents; it is recommended that
Williams Fire and Hazard Contral or Ansul Incorporated be consulted
before concentrate is mixed with any other concentrates.

Materials of Construction Compatibility — Tests have been
performed with Ansul THUNDERSTORM F-600A 3% or 6%
Concentrate verifying its compatibility with standard carbon steel
“black” pipe and pipe manufactured from various stainless steel or
brass compounds. Alternative pipe, plastic fittings, and valves may be
used in some cases if acceptable to the customer andfor the authority
having jurisdiction. Refer to Ansul Technical Bulletin No. 59, Form No.
F-90109, addressing acceptable materials of construction for use with
Ansul foam concentrates.

Galvanized pipe and fittings must not be used in areas where
undiluted concentrate will contact them since corrosion will result.
Please first consult Williams Fire and Hazard Control or Ansul
Incorporated for specific guidelines concerning materials of
construction.

Inspection — As with any fire extinguishing agent, Ansul
THUNDERSTORM F-600A Concentrate, whether in the concentrate
or pre-mixed form, should be inspected periodically. Please refer to
the Field Inspection Manual, (Part No. 31274-01), for the detailed
procedures to perform this inspection. An annual inspection is
recommended unless unusual conditions of expasure occur such as
are described in Ansul Technical Bulletin No. 54. In such cases,
Ansul's recommendation should be sought.

APPROVALS AND LISTINGS

Underwriters Laboratories successfully tested Ansul
THUNDERSTORM F-600A 3% or 6% AFFF to the requirements
contained in the U.L. Standard 162, ““Standard for Air-Foam
Equipment and Liquid Concentrates.” To receive the U.L. listing, the
following tests had to be performed successfully:

. Foam Quality Tests

Class B Hydrocarbon Fuel Fire Tests
Class B Polar Solvent Fuel Fire Tests
Foam Identification Tests

Tests of Shipping Containers

Class B Hydrocarbon and Polar Solvent Fuel Sprinkler Tests
{Standard type both upright and pendent)

Subsurface Injection

o o kv N

~

Besides determining agent characteristics, Underwriters Laboratories
lists Ansul THUNDERSTORM F-600A 3% or 6% foam concentrate for
use with specific hardware components that also carry the U.L. listing.

ORDERING INFORMATION
Ansul THUNDERSTORM F-600A 3% or 6% Alcohol Resistant AFFF
Concentrate is available in pails, drums, totes, or bulk shipment.
Part No. 431983 5 Gallon Pail
Part No. 431984 55 Gallon Drum
Part No. 431985 256 Gallon Tote
Part No. 431986 Bulk
Shipping Weight:
5 gal. (19 L) pail — 45 lbs. (20.4 kg)
55 gal. (208.1 L) drum — 495 Ibs. (224.5 kg)
265 gal. (1000 L) tote — 2463 Ibs. {1117 kg)
Cube:
5 gal. (19 L) pail — 1.25 cu. ft. (.0353 m3)
55 gal. (208.1 L) drum — 11.83 cu. ft. (.3350 m3)
265 gal. (1000 L) tote — 31.50 cu. ft. (.892 m3)

ANSUL is a trademark of Ansul Incorporated or its affiliates. THUNDERSTORM is a trademark of Williams Fire & Hazard Control Inc.

TYCO SAFETY PRODUCTS. ONE STANTON STREET. MARINETTE., W1 54143-2542

715-735-7411

Form No. F-2003152 ©2004 Ansul Incorporated Litho in U.S.A.
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(ANSUL Foam Systems Design and Applications)

ANSUL.

APPLICATION
The Ansul Pre-piped Bladder Tark is a com-

foam system designer fixed dimensions
inclusive of the proportioner/ratio controller.
This takes away some of the uncertainty
when sizing the foam equipment room and
piping layout. Plus, the installer has the
advantage of a pre-fabricated foam system,
eliminating loose components and simplifying
the installation. Its operation requires no
external power other than a pressurized
water system. The bladder tank may be used
with any Ansul foam agent and with any suit-
able discharge device.

Ansul bladder tanks have numerous
applications including truck loading racks,
aircraft hangers, dip tanks, pump rooms,
helipads, ete.

DESCRIPTION

The Ansul pre-piped bladder tank is a steel
pressure vessel which stores a foam concen-
trate contained within an elastomeric bladder.
The concentrate is discharged from the tank
by incoming water applying pressure to the
bladder. This applied energy is transferred to
the concentrate, supplying pressurized con-
centrate to the proportioner.

Ansul bladder tanks are available in a variety
of nominal capacities as listed in the tank
information tables. All tank models feature
perforated center tubes which allow
improved agent discharge.

Features incorporated into the Ansul
pre-piped bladder tanks include the following:

- Water pressurized bladder construction,
alleviating the requirement for foam pumps
or other energy sources

« Valves that are pinned in the normal apera-
tive positions and are supplied with name-
plates identifying their functions and operat-
ing instructions

= Proportioner and piping attached to side of
tank

= Complete hill of materials with fixed
dimensions

- Corrosion-resistant piping

= Exterior tank surfaces finished with an
epoxy finish for use in marine or corrosive
environments

= Tanks with an epoxy coated interior for use
with both fresh and salt water

APPROVALS

Ansul bladder tanks and proportioners are
both Underwriters Laboratories listed and
Factory Mutual approved with various Ansul

FOAM SYSTEMS
DATA SHEET

foam concentrates and bear the (UL) label
along with an American Society of
Mechanical Engineers (ASME) code stamp.

SPECIFICATIONS

The Ansul vertical and horizontal bladder
tanks shall be designed and constructed in
accordance with the latest revisions to ASME
code, Section VIII for unfired pressure ves-
sels with a working pressure of 175 psi {12.1
bar) and tested to at least 255 psi (17.6 bar).
The tank shall be of (specify) gallon nominal
capacity and overall dimensions as indicated
in the appropriate diagram and correspon-
ding information table. The tank shall be con-
structed of steel complying to ASME specifi-
cations possessing a tensile strength of not
less than 70,000 psi (4827 bar). The circum-
ferential, as well as the longitudinal body
seam, shall be machine welded and radi-
ographed to ensure 85% efficiency when
applicable by ASME code.

The tank heads shall be 2 to 1 ellipsoid to
ensure strength while reducing overall tank
weight.

All tank openings larger than 1 inch (2.5 cm)
diameter shall be divided to prevent bladder
blow-out. There shall be a water channel,
permanent and nonmovable, between the
water inlet opening and water drain opening
to establish a water path between the tank
shell interior and the bladder.

The tank interior shall have all welds and
edges ground smooth. It shall be cleaned,
sand blasted to a near white surface, and
immediately coated with an epoxy coating.
The tank data plate shall be of a material
compatible with the tank shell and must be
seal welded with appropriate procedure and
material to the tank. {This ensures that the
data plate will reflect the overall condition of
the tank and that no corrosion occurs unde-
tected behind the data plate.) The data plate
shall contain as a minimum ASME code
stamp: year of manufacture, working pres-
sure, board number, material thickness, tem-
perature, and type of head. The tark shall
also have a label specifying the type of foam
concentrate the system was designed to use,
the quantity of concentrate, and any other
pertinent warnings.

The vertical tank assembly shall be support-
ed by a continuous skirt of a diameter equal
to the tank, with four brackets (feet) drilled
for anchoring.

The horizontal tank assembly shall be sup-
ported by two saddles permanently welded to
the tank and drilled for anchoring. These
supports provide maximum stability and a
maximum amount of bearing area which pro-
tects against horizontal and vertical forces
such as vibration and shifting.

PRE-PIPED
BLADDER TANKS
WITH
PROPORTIONER

Lifting lugs shall be substantial welded tank
attachments with a dear hole rot less than 2
in. (6 cm) in diameter.

The tank shall contain a flexible bladder of
BUNA-N with nylon reinforcement, or other
material tested by Underwriters Laboratories
for compatibility with the agent to be used.
The bladder material shall have a Mullen
burst pressure in excess of 800 psi (55.2
bar). The bladder material shall be no less
than 0.05 in. (1.27 mm) thick and shall be
constructed to conform with the inside tank
dimensions.

Both vertical and horizontal tank assemblies
shall contain porous center tubes of PV.C or
other material compatible with the agent, with
hales of no more than 3/4 in. (19 mm) diam-
eter. The horizontal tank assembly shall con-
tain both vertical and harizontal perforated
center tubes connected with a cross fitting of
compatible material.

The following 1 in. valves shall be assembled
to each tank: a bladder drain/fill valve, blad-
der ventffill valve, tank shell drain valve, and
tank shell vent valve. An appropriately sized
concentrate isolation valve and water inlet
valve shall be assembled with the proportion-
er piping. All six valves shall be 1/4-turn ball
valves with bronze bodies, hard chromium-
plated bronze ball, bronze stem, stainless
steel locking nut and handle, and high per-
formance teflon seats and stuffing box ring.
Each valve shall have a nameplate secured
to it depicting the valve name and aperating
position. Also, the valve shall have a ring pin
and chain attached for securing the valve in
the operating position. The valve names shall
coincide exactly with those in the tank
instruction manual. Bottom valves shall be
piped out from under the tank for easy
access. All pipe shall be Schedule 40 ASTM-
B-43 and all fittings shall be ASTM B-62 or
B-584 bronze. The bladder drain/fill piping
shall include a tee with 1/2 in. plug for future
sight gauge connection.

The tank exterior shall be prepared and fin-
ished in accordance with the Ansul epoxy
specification or equivalent.

An Ansul proportioner shall be mounted on
the bladder tank with appropriate inlet and
outlet piping and water and foam concentrate
piping and valving. Reference Ansul
Propoartioner data sheets for proportioner
specifications and flow data.

A printed filling and maintenance manual
shall be supplied with each tank. The manual
shall contain a system schematic, installation
instructions, initial fill procedures, major and
minor refill procedures, inspection and main-
tenance procedures, sight gauge use instruc-
tions, service and repair procedures, field
inspection manual, and the manufacturer's
warranty.
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ORDERING INFORMATION

The Ansul bladder tank shipping assembly part numbers and approximale shipping weights are identified in the following tables. Part numbers vary
according to tank requirements. Note: For tanks with special engineered options, such as special pressure ratings, seismic ratings, or trim and finish
options, contact the Ansul Technical Services Department.

Specify typa and percant of foam concentrata 1o be used in the bladder tank and proportioner. The proportioner metaring orifice is sized according lo
type and percentage of concentrate used.

Note: Dimensions rounded 1o nearast inch - see Page 4 for drawing.

HORIZONTAL PRE-PIPED BLADDER TANKS
Proportioner gﬂipp'ng

Tank Size Size D ion A Dimension B Dimension C Dimension D ‘Weight
Gal. (b in_ PardlNo, in  {cm) in. in. {em) in. fom) in {em) b
100 {379) 2 419800 24 (61) 54 (136) 1 (28) 74 (188) a4 (86) 760 (345)
100 (379) 21/2 419801 24 {61) 53 {135 1 (28) 74 (188) 34 (86) 765  (347)
100 (379) 3 419802 24 (61) 53 {135) 1 (28) 74 (188) 34 (86) 770 (349)
150  (568) 3 419803 30 {786) 53 {134) 13 {33) 73 (186) 38 (96) 100 {489)
200  (757) 3 419804 30 {76} 67 {170 15 {38} 91 (232) 42 (108) 1370 {621)
300 (11386) 3 419805 36 {81) 69 (179 16 {41) 95  (242) 42 (108) 1650  (748)
150  (568) 4 419806 30 (76) 56 (147) 13 (33) 73 (186) 38 (96) 120 (508)
200  (757) 4 419807 30 (786) 67  (170) 15 {38) 91 (232) 42 {106) 1400 {635)
300 (1136) 4 419808 36 {a1) 69 (175) 16 {41) 95  (242) 42 {106) 1685  (764)
200 (757) 6 419809 an (76) 77 (196) 15 {38) 91 {232) 42 {108) 1430 (649)
300 (1136) 6 419810 36 (a1) 79 (201) 16 (41) 95  (242) 42 (108) 1700 (771)
400  (1514) 4 419811 48 (122) 60 (152) 1 (28) 77 (185) 34 (87) 2425  (1100)
500 (1893) 4 419812 48 (122) 66  (168) 15 {37) 90  (228) 41 (105) 2675 (1213)
600 (2271) 4 419813 48  (122) 73 (185) 18 {44) 103 (261) 47 (120 2725  (1236)
700 (2650) 4 419614 48 (122) 80 (203) 21 {53) M7 (297) 54 {137) 3075 (1395)
800 (3028) 4 419815 48 (122) 87 (221) 25  (62) 131 (333) 61 {156) 3275 (1486)
900 (3407) 4 419816 48 (122) 94 (238) 28 {71) 145  (368) 68 {173) 3545  (1608)
1000 (3785) 4 419817 48 (122) 101 (256) a2 (80) 150 {404) 75 (191) 3725 (1690)
400 (1514) 6 419818 48 (122) 70 (178) 1 {28) 77 (195) 4 (8T 2475 (1123)
500 (1893) 6 419819 48 (122) 77 {195) 15 (37} 90  (228) 41 (105 2725 (1236)
600 (2271) 6 419820 48 (122) 83 (211) 18 (44) 103 (261) 47 (120) 2775 (1259)
700 (2650) 6 419821 48 (122) 90 (229) 21 (53) M7 (297) 54 {137) 3125  (1418)
800 (3028) 6 419822 48 (122) 97 (247) 25  (62) 131 (333) 61 (156) 3325  (1508)
800  (3407) 6 419823 48 (122) 104 (265) 28 (7T1) 145  (368) 68 {173 3595  (1631)
1000 (3785) 6 419824 48 (122 M (282) 32 (80) 158 (404) 75 (191) 3775 (1712)
400  (1514) 8 419825 48 (122) 80  (204) 1 (28) 77 (185) 4 (87 2525  (1145)
500 (1893) 8 419826 48 (122) 87 (221) 15 {37) 90  (228) 41 (105) 2775 (1259)
600 (2271) 8 419827 48 (122) 93 (237) 18 (44) 103 (261) 47 (120 2825 (1281)
700 (2650) 8 419828 48 (122) 100 (255) 21 (53) M7 (297) 54 {137) 3175 (1440)
800 (3028) 8 419829 48 (122) 107 {273) 25 (B2} 131 (333) 61 (156) 3375 (1531)
800  (3407) 8 419830 48 (122) 114 (290) 28 (7T1) 145 (368) 68 (173) 3645  (1653)
1000  (3785) 8 419831 48 (122 121 {308) a2 (80) 159 {404) 75 (191) 3825  (1735)
1100 (4164) 4 419832 60 (153 106  (270) 22 (56} 124 (H5) 58 (148) 4300 (1950)
1200  (4542) 4 419833 60 {153 10 (279) 25 (62) 131 (333) 63 (161) 4520 (2050)
1300 (4921) 4 419834 60 {153 14 (290) 27 (67) 140 {356) 67 (171) 4700  (2132)
1400  (5300) 4 419835 60 (153 19 29 (74) 149 (378) 72 (184) 4910 27)
1500 (5678) 4 419836 60 {153 123 (313) 31 (79) 156 {401) 76 (194) 5090 (2309)
1600 (6057) 4 419837 60 {153 128 (325) 34 (85) 167 {424) 81  (206) 5280 (2395)
1700 {6435) 4 419838 60 {153 132 (336) 36 {91) 176 {447) 86 (219) 5480  (2488)
1800  (6814) 4 419839 60 {153 137 38 (97 185 {470) 90 (229) 5660 (2567)
1900 (7192) 4 419840 60 {153 141 (350) 41 (103) 194 (493) 95  (242) 5840 (2649
100 {4164) 6 419841 60 (153 107 {271) 22 (56) 124 (315) 58 (148) 4375 (1985)
1200 (4542) 6 419842 60 {153 10 (280) 25 (62) 131 {333) 63 (161) 4595 84!
1300 (4921) 6 419843 60 {153 15 (291) 27 {67) 140 {356) 67 (171) 4775 (2166)
1400  (5300) 6 419644 60 {153 19 (303) 29 {74) 149 (378) 72 (184) 4985 (2261)
1500 (5678) 6 419845 60 {153 124 (314) 31 (79) 158 {401) 76 (194) 5165 (2343)
1600  (6057) 6 419846 60 {153 128 (326) 34 (85) 167 (424) 81  (206) 5355 (2429)
1700 (6435) 6 419847 60 {153 133 (337) k(91 176 (447) 86  (219) 55556  (2520)
1800 (6814} 6 419848 60 (153 137 (348) . (97 185  (470) 90  (229) 5735  (2601)
1900 (7192) 6 419849 60 {153 142 (380 41 (103) 194 (493) 95  (242) 5915  (2683)
100  (4164) 8 418850 60 (153 108 (274) 22 (56) 124 {315) 58 (148) 4420 (2005)
1200 (4542) 8 419851 60 (153 12 (285) 25 (62) 133 (338 63 (161) 4640 (2105)
1300  (4921) ] 410852 60 (153 "7 (297) 27 (67) 142 (361) 67 (171) 4820  (2188)
1400  {5300) 8 419853 60 {153 121 (308) 23 (74) 151 {383) 72 {184) 5030 (2282)
1500 (5678) 8 419854 60 {153 126 {320) 3 (79) 160  {406) 76 (134) 5210  (2363)
1600  (6057) 8 419855 60 (153 131 (332) 34 (85) 170 (432) 81 (206) 5300  (2404)
1700 ({B435) 8 419856 60 (153 136 /(@) 179 {455) 86 {219) 5600  (2540)
1800 (6814) 8 419857 60 {153 140 (355) 38 {97) 188 (477) 90  (229) 5780 (2622)
1900 (7192) 8 419858 60 (153 144 (367) 41 (103) 197 (500) 95  (242) 5960 (2703)
2000 (7571) 8 419859 72 {183 129 (328) 30 (78) 154 (392) 74 (189) 6330  (2871)
2200 (8328) 8 419860 72 {183 136 33 (84) 167 {425) 80  (204) 6690 (3035)
2400 (9085) 8 419861 72 {183 142 (361) 37 (93) 180  {458) 87 (222) 7070 (3207)
2600 (9842) 8 419862 72 (183 149 (377) 40 (100) 193 (491) 93 (237) 7490 (3397)
2800 (10599) & 419863 72 {1683 185 (384) 43 {(108) 206 {524) 99 (252) T7rB0  (3529)
3000 {11356) 8 419864 72 {183 162 (410) 46 (117) 219 (557) 106 (269) 8170  (37086)
- — - -
2 2in. NPT Thread (male)
212 21j2in. NPT Thread (male)
3 Jin. x 150 Ib. raised face flange
4 4 in. x 150 Ib. raised face flange
6 6in. x 150 Ib. raised face flange
8 & in. x 150 Ib. raised face flange




Note: Dimensions rounded o nearest inch — see Page 4 for drawing.

HORIZONTAL PRE-PIPED BLADDER TANKS

Tank Size
Gal. (Ll
100 (379)
100  (379)
100 (379)
150 (568)
200 (757)
300 (1136)
150 (568)
200 (757)
300 (1136)
200 (757)
300  (1136)
400 (1514)
500  {1693]
600  (2271)
700 650)
800 (3028)
900  (3407)
1000  {3785)
400 (1514)
500  (1893)
600 {2271)
700 650)
800 (3028)
900 (3407)
1000  (3785)
400  (1514)
500  (1893)
600  (2271)
700  (2650)
800  {3028)
900  (3407)
1000  (3785)
1100 {4164)
1200 (4542)
1300 {4921)
1400 (5300)
1500  (5678)
1600  (6057)
1700 (6435)
1800  (6814)
1900  (7192)
1100 {4164)
1200  {4542)
1300  {4921)
1400 {5300)
1500  (5678)
1600  (6057)
1700 {6435)
1800  (6814)
1900  (7192)
1100 {4164)
1200 {4542)
1300 (4921)
1400 (5300)
1500 (5678)
1600 (B057)
1700 (6435)
1800  (6814)
1900 {7192)
2000  (7571)
2200 (8328)
2400 {9085)
2600  {9842)
2800  (10599)
3000 (11356)

Dimension E Dimension F Dimension G Dimension H Dimension J Dimension K
in. in. in.  {em) . {em) in. in,  fem)
12 (30) 34 (87) 10 (25) 47 (120) 35 (89) 17 (42)
12 {30) 34 (87) 10 (25) 47 (120 a5 (89) 16 (42)
14 (36) 6 (92) 10 (25) 49 (126) a5 (89) 16 (41)
17 (43) 42 (108) 16 (41) 55 (141) 4 {104) 16 (41)
17 (43) 42 (108 16 {41) 55 (141) 41 (104) 16 (41)
20 (51) 48 (123 2 (56) 61 (156) 47 (119) 16 {41)
17 (43) 43 (109 16 (41) 58 (147) 4 {104) 21 54)
17 (43) 43 {109 16 (41) 58 (147) 41 (104) 21 54)
20 (51) 49 (125 2 (56) 64 (163) 47 (119) 21 54)
17 (43) 44 (112 16 (41) 60 {153) 41 (104 32 80)
20 (51) 50 {127 22 (56) 69 (176) 47 (119 32 80)
24 (61) 54 (150 34 (B6) 76 {193) 59 {150 21 54)
24 (61} 58 {150 34 (86) 76 (193) 59 (150 21 54)
24 (61) 59 {150 34 (86) 76 {193) 59 {150 21 54)
24 (61) 59 (150 34 (86) 76 (193) 59 {150 21 54)
24 (61) 53 (150 34 (B6) 76 (193) 59 (150 21 54)
24 (61) 59 {150 34 (B6) 76 (193) 58 {150 21 54)
24 (81) 59 (150 34 (86) 76 (193) 59 (150 21 54)
24 (61) 60 (153 34 (86) 78 (199) 59 {150 32 80)
24 (1) 60 (153 34 (86) 78 (199) 59 {150 32 80)
24 (61) 60 (153 34 (86) 78 (199) 59 (150 32 (80)
24 (61) 60 {153 34 (86) 78 (199) 59 {150 32 (80)
24 (61) 60 {153 34 (86) 78 (199) 59 {150 32 (80)
24 (61) 60 (153 34 (86) 78 (199) 59 {150 32 (80)
24 (61) 60  {153) 34 (86) 78 (199) 59 {150) 32 (80)
24 (61) 61  {156) 34 (86) 83  (211) 59 {150) 42 (106)
24 (61) 61 (156) 34 (86) 83 (211) 59 (150) 42 (106)
24 (61) 61  {156) 34 (86) 83 (211) 59 (150 42 (106)
24 (61) 61  {156) 34 (86) 83 (211) 59 {150 42 (106)
24 (61) 61 (158) 4 (86) 81 (211) 59 {150 42 {106)
24 (B1) 61 (156) 34 (86) 83 (211) 50 {150 42 (108)
24 (B1) 61 (156) 34 (86) 83 (211 59 {150 42 (106)
a0 (76) 71 {181) 46 (17 88 (223 71 {180 44 (113)
an (78) 71 (181) 46 (117) 88 (223 71 (180 44 (113)
an (76) 71 (181) 46 (117) 88 (223 71 (180 44 (113)
30 (76) T (181) 46 (117) 88 (223 7 {180 44 (113)
30 (76) 71 {181) 46 (117) 88 (223 71 (180 44 (113)
30 (76) 71 {181) 46 (117) 88 (223 71 (180 44 (113)
30 (76) 7 {181) 46 (117) 88 (223 71 (180 44 (113)
30 (786) 71 {(181) 46 (117) 88 (223 71 {180 44 {113)
30 (786) 71 (181 46 (117) 88 (223 71 (180 44 (113)
a0 (76) 72 (183 48 (N7) 80 (230 71 (180 45 (114)
30 (786) 72 {183 46 (117) 90  {230] 71 {180 45 (114)
30 (786) 72 {183 46 (117) o0 {230 71 {180 45 (114)
o (78) 72 (183 46 (117) 80 (230 71 {180 45 (114)
30 ({76) 72 {163 46  (117) 80 (230 7 {160 45  (114)
0 (78) 72 {183 46 (117) 80 (230 71 {180 45 (114)
o (76) 72 (183 46 (117) a0 (230] 71 {180 45 {114)
a0 (78) 72 (183 486 (117) 80 (230 71 (180 45 (114)
0 (78) 72 (183 46 (117) 80 (230 71 (180 45 (114)
0 (78) 73 (186) 46 (17) 96 (245 71 {180 46 (118)
30 (76) 73 (186 46 (117) 96 (245 71 (180 46  (116)
an  (76) 73 (186 46 (117) 96 (245] 71 (180 46  (116)
30 (76) 73 (186 46 (117) 96 (245 7 {180 46  (116)
30 (76) 73 (186 46 (117) 96 (245 71 (180 46 (116)
30 (76) 73 (186 46  (117) 96 (245 71 {180 46 (116)
30 (76) 73 (186 46 (117) 96 (245) 7 (180 46 (116)
an (78) 73 (188 46 (117) 96 (245) 71 (180 46 (116)
30 76) 73 (188 46 (117) 06  (245) 71 (180 46 (116)
a7 93) 86 (219 58  (147) 109 {277) 84 (212 52 {132)
a7 93) 86 (219 58  (147) 109 (277) 84 (212) 52 {132)
a7 93) 86 (219 58  (147) 109 (277) B84 (212) 52 (132)
7 93) 86 (219 58  (147) 109 {277) 84 (212) 52 {132)
37 93) 86 (219 58  (147) 109 (277) 84 (212) 52 (132)
37 93) 86 (219 58 (147) 109 (277) 84 (212 52 (132)
Tank Size Range Dimension M Dimension N Dimension P
A {L) in, {em). in,
100-300 {379 - 1136) 075 {(19) 3 (76) 063 (16)
400-500 (1514 - 1893) 075 {19) 4 (102) 075 (19
600-700 {2271 - 2650) 088 (22) 4 {102) 088 (22)
800 - 3000 (30286 - 11356) 088 (22) 4 {10.2) 100 (2.5)

Dimension L
n.

20 (52)
18 (46)
1 {29)
1 (29)
1 (29)
1 (29)
1 (29)
1 {29)
1 (29)
17 (42)
17 {42)
1 (29)
1 (29)
1 {29)
1" (29)
1 (28)
1 (24)
1 (29)
17 (42)
17 (42)
17 42)
17 (42)
17 (42)
17 (42)
17 42)
22 (56)
22 (56)
22 (56)
22 (56)
22 {56)
22 (56)
22 (56)
" (29
1 (29)
1 (29)
1 (29)
1 (29)
1 (29)
" (29)
" {29)
" (29)
17 {42)
17 (42)
17 (42)
17 (42)
17 (42)
17 (42}
17 (42)
17 (42)
17 (42)
22 {55)
22 (55)
22 (55)
22 (55)
22 (55)
22 (55)
22 (55)
22 (55)
22 (55)
22 (55)
22 (55)
22 (55)
22 (55)
22 (55)
22 (55)
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HORIZONTAL PRE-PIPED BLADDER TANKS
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T VERTICAL PRE-PIPED BLADDER TANKS




ORDERING INFORMATION
The Ansul bladder tank shipping assembly part numbers and approximate shipping weights are identified in the following tables. Part numbers vary

according to tank requirements. Note: For tanks with special enginesred options, such as special pressure ratings, seismic ratings, or trim and finish
options, contact the Ansul Technical Services Department.
Spacify type and parcant of foam concentrate to be used in the bladder tank and proportionar. The proportionar metering orifica is sized according 1o
type and percentage of concentrate used.
Note: Dimensions rounded to nearest inch — see Page 5 for drawing.

VERTICAL PRE-PIPED BLADDER TANKS

Proportioner

Tank Size Size
Gal (L} in__ ParNo,
50 (189) 2 419865
100 (379) 2 419866
50 (189) 21/2 419867
100 {379) 21/2 419868
100 (379) 3 419869
150 (568) 3 419870
200 (757) 3 419871
150 (568) 4 419872
200 (757) 4 419873
200 (757) 6 419874
300 (1136) 3 419875
300 (1136) 4 419876
300 (1136) 6 419877
400 (1514) 4 419878
500 (1893) 4 419879
600 (2271) 4 419880
700 (2650) 4 419881
8O0 (3028) 4 419882
900 (3407) 4 419883
1000 (3785) 4 419884
400 (1514) & 419885
500 {1893) 6 419886
600 (2271) 6 419887
700 (2650) 6 419888
800 (3028) 6 419889
900 (3407) 6 419890
1000 (3785) 6 419891
400 (1514) &8 419892
500 {1893) & 419893
600 (2271) & 419894
700 (2650) & 419895
800 (3028) & 419896
900 (3407) & 419897
1000 (3785) & 419898
100 (4164) 4 419899
1200 (4542) 4 419000
1300 (4921) 4 419901
1400 (6300) 4 419902
1500 (5678) 4 419803
100 {4164) & 419904
1200 (4542) & 419905
1300 (4921) & 419906
1400 (5300) 6 419907
1500 (5678) 6 419908
100 (4164) & 419909
1200 (4542) 8 419910
1300 (4921) & 419911
1400 (5300) & 419912
1500 (5678) & 419913

ANSUL is a trademark of Ansul Incorporated o its afiliates.

ANSUL MCORPORATED. MARINETTE, WI 54143-2542

Tank

_Diamamr

{em)
{57)
61)
61)
61)
61)
(76)
(76)
{76)
{76)
76)
91}
91)
1)

Dimension Dimension
A B

{co)
57 (145 31
84 (213) 31
57 (145) 31
84 (213) 31
85 (216) 31

141 (358) 67
150 (381) 67
159 (404) 67
168 (427) 67
176 (447) 67

157357411

Dimension
C

{cm)
(61)

43) 59 (150)
43) 59 (150)
43) 59 (150)
43) 59 (1

(79) 63 (160}
(79 63 (160)
(79} 63 (160)
@3) 71 (180}
43} 71 (180)
43} 71 (180)
@3} 71 (180)
@3) 71 (180)
(61} 74 (188}
(61} 74 (188)
(61} 74 (188)
(61} 74 (188)
(61} 74 (188)
(79} 77 (196}
(79} 77 (196)
(79) 77 (19§)
(79) 77 (196)
{79} 77 (196)

Formn Mo. F-58235-1

Dimension  Dimension
F G

{em) {gm)
18 (46) 11 (28)

2002 Ansul Incorparated

Litha in US.A
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Bladder Tank Sight Guage
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(ANSUL Foam Systems Design and Applications)

ANSUL.

Application

The sight gauge, for Ansul bladder tanks, is
a device designed as a convenient visual
method of estimating the level of foam con-
centrate in the tank.

Bladder tank construction does not allow
pressurized, confinuous, or direct gauge
readings. The Ansul sight gauge is a non-
pressure-rated device. It normally shows
emply avoiding a false “full reading” and an
erroneous sense of security.

Because Ansul bladder tanks are pressur-
ized when operated, the pressure must be
relieved before a sight gauge reading can be
taken. After the water is drained, and the
pressure is vented, the full port ball valve
can be openad to the “READ" position, This
allows the concentrats in the tank 1o seek its
own lavel in the sight gauge tube enabling a
visual estimation of the bladder tank concen-
rate level,

As an integral part, the gauge has easy-to-
follow instructions with & ring pin to secure
the valve handle in the proper position.

Specifications

The sight gauge shall be a davice for esti-
maling the quantity of foam concentrale in a
bladder tank. and shall be self-draining.

The gauge tube shall be 1/2 in. polycarbon-
ate and tested for compatibility with the
agent used. It shall be fastened to the tank
near the tube top and the tube bottor shall
terminate in a 1/2 in. full port bronze body
ball valve.

The valve shall have a chromium-plated
bronze ball, bronze stem, stainless steel
handle and locking nut, and high perfor-
mance reinforced teflon seats and stuffing
box ring with a 600 psi {4136 kPa) W.0.G.
rating. The valve shall have a dearly legible
nameplate including the necessary steps to
safely use the sight gauge.

The valve handle shall be drilled so that it
may be pinned in the position that allows
operation of the bladder tank. The pin shall
be attached to the valve by a chain to avoid
loss.

The gauge assembly shall be designed for
connection to a 1/2 in. FNP.T.

ANSUL ARE PROTECTION
MARINETTE, WA 54143-2542

FOAM SYSTEMS
DATA SHEET

BLADDER TANK
SIGHT GAUGE

Ordering Information

The Ansul sight gauge shipping assembly is
an option shipped as a separate component,
Part No. 68427. The approximate shipping
weight is 3 Ibs. (1.4 kg).

Bladder Tank Sight Gauge
O
b
<0
e TUJBE
SIGHT GAUGE USE
A
VALVE
(157 m)
001183
Nominal Dimension A*
Capacity {Vertical Tank)
Gallons in.___(em)
50 52 (133)
100 78 (198)
150 78  (198)
200 96 (244)
300 100 (254)
400 96 (244)
500 114 (290)
600 102 (258)
700 120 (305)
800 112 (264)
00 124 {315)
1000 134 (340)
1100 127 (323)
1200 136 (345)
1300 145  (368)
1400 154 (391)
1500 163 (414)
1600 - 1900 - -
2000 - 3000 - -

“ Demensions are approxmate.

Form No. F-83178-1

Dimension A*
{Horizontal Tank)
in. {cm)
40 (102
46 (117)
46 {117}
52 {132)
58 {147)
58 (147)
64 (163)
64 (163)
70 (178)
70 (178)
70 (178)
76 (193)
76 (193)
76 (193)
76 (193)
76 (193)
76 {193)
88 (224)

1995 Wormaid U.S., Inc. Litwa in LLE.A,
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(ANSUL Foam Systems Design and Applications)

ANSUL.

APPLICATION

Ansul proportioners are specifically designed
to accurately proportion and control the mix-
ing of pressurized Ansul foam concentrates
into a water stream with minimum pressure
loss. Ansul proportioners are UL listed and
FM approved with certain Ansul foam con-
centrates and are used in conjunction with
bladder tanks and pumped proportioning
skids. Typical applications include flammable
liquid storage tanks, loading racks, aircraft
hangars, heliports, and anywhere flammable
liquids are used, stored, processed, or trans-
ported.

DESCRIPTION

Each Ansul proportioner consists of a body,
inlet nozzle, and metering orifice, all of which
are corrosion-resistant brass.

The proportioner body is designed with a
female NPT threaded inlet and a male NPT
threaded outlet in sizes of 2 or 2 1/2 inches.
Clearly marked on the proportioner bady are
the flow direction arrow, as well as the type
and percentage of concentrate for which the
proportioner was designed.

The inlet nozzle is secured by a stainless
steel retaining ring.

The metering orifice is sized according to the
type and percentage of concentrate used
and is also secured with a stainless steel
retaining ring.

METERING

ORIFIGE RETAINING

RING

ootg1

SPECIFICATIONS

The proportioner body, inlet nozzle, and
foam orifice shall be of low zinc (less than
15%) brass. The nozzle and foam orifice
retaining rings shall be of stainless steel.

The proportioner body shall be designed with
a female NPT inlet and a male NPT outlet.
The body shall be clearly marked with a flow
direction arrow, and the type and percent of
foam concentrate that it was designed to
proportion.

The convergent inlet nozzle shall have a
rounded inlet and a smooth machined finish
to ensure minimum stream constriction and
maximum velocity. It shall be retained by a
stainless steel retaining ring. The inlet

v

FOAM SYSTEMS
DATA SHEET

nozzle shall terminate in the foam concen-
trate annulus chamber and be concentric
with and set back from the proportioner
recovery section.

Proportioner Dimension Table

THREADED
PROPORTIONERS
(2 AND 2 1/2 IN.)

The foam concentrate metering orifice shall
be machined to the proper diameter for the
agent. It shall rest on a machined surface
to prevent leakage and shall be secured by
a removable stainless steel retaining ring.

Dimensions
Proportioner A C D E
Size in. {cm) in. in. {cm) in. in.__ {em)
2in. 394 {(100) 244 91  (231) 1NPT 10 (25)
2 1/2in. 425  {108) 247 69 {(175) 1NPT 12  {30)

c=]

STRAIGHT PIPE LENGTH UPSTREAM

ORDERING INFORMATION

C

1% AFFF

3% AFFF

3% AFFF @ 2%

3% AFFF (Freeze Protected)

3% Alcohol Resistant Concentrate AFFF
6% AFFF

6% Alcohol Resistant Concentrate AFFF
3% Protein Foam

3% Protein Foam (Low Temperature)

6% Protein Foam

6% Protein Foam (Low Temperature)

3% Fluoroprotein Foam

3% Fluoroprotein Foam {Low Temperature)
6% Fluoroprotein Foam

6% Fluoroprotein Foam (Low Temperature)

2 3/4% High Expansion Foam

Shipping Weight

* UL Listed with Bladder Tanks
** UL Listed and FM Approved with Bladder Tanks

o018z

Proportioner Part No.
2i

71877

in.
71897

71878+ 71808
- 71914*
71879+ 71899*
71880 71900~
71881 71901
71883 71903
71884 71904
71885 71905
71886 71906
71887 71907
71888 71908
71889 71909
71890 71910
71891 71911
71894* 71913
8lb.(36ky)  8lb. (36kg)
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Nominal Flow Ranges

The following table lists the nominal flow
range for each proportioner size. For flow
ranges using specific concentrations, consult
Ansul Incorporated, Foam Products Group,
Marinette, W| 54143-2542.

Proportioner  Nominal Flow Range

Size gal./min. {L/min.)

2in. 30 - 300 (114 - 1136)

21/2in. 35-400 (132 -1514)
NOTICE

Listed nominal flow ranges do
not apply for Alcohal Resistant
Concentrates.

ANSUL INCORPORATED. MARINETTE, WI154143-2542
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Friction Loss Curves

KPa)  psi

(138) oy . E oottes

2 £
(103) 15 ‘V/ &
b

(69) 10

(62) 9 // £

(65) 8

(a8) 7

@an 6 / /.

(34! 5 /

(28) 4 /

(@1 3 /

an 25 /

(14) 2 /

(10) 15 /

[t4] 1

50 60 80 100 150 200 250 300 400 500 gpm
(189)(227) (303) (379)  (568) (757) (946)(1136) (1514)(1883) (Lpm)
FLOW RATE
NOTICE

Consult Ansul Incorporated to determine pro-
portioner size and maximum pipe run between
foam tank and proportioner when using
Alcohol Resistant Concentrate AFFF.

Minimum Inlet Pressure Versus Water Flow

{kPa) - psi 001184
(1379) 200 ! &
o~
(1034) 150 /
e
&
(689) 100 7 v/

(345) 50 /
(276) 40 /

(207) 30 /

(138) 20

100 200 300 500 gpm
(379) (757) (1138) (1893) (Lpm)
WATER FLOW
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(ANSUL Foam Systems Design and Applications)

ANSUL.

APPLICATION

Ansul proportioners are specifically designed
to accurately proportion and control the mix-
ing of pressurized Ansul foam concentrates
into a water stream with minimum pressure
loss. Ansul proportioners are UL Listed and
FM approved with certain Ansul foam con-
centrates and are used in conjunction with
bladder tanks and pumped proportioning
skids. Typical applications include flammable
liquid storage tanks, loading racks, aircraft
hangars, heliports, and anywhere flammable
liquids are used, stored, processed, or trans-
ported.

DESCRIPTION

Each Ansul proportioner consists of a body,
inlet nozzle, and metering orifice, all of which
are corrosion-resistant brass.

The proportioner body is designed with flat-
faced flanges to match ANSI 150 Ib. flanges
of the same nominal size. Clearly marked on
the proportioner body are the flow direction
arrow, as well as the type and percentage of
concentrate for which the proportioner was
designed.

The inlet nozzle is secured by a stainless
steel retaining ring that is internally con-
cealed to prevent removal after installation.
The metering orifice is sized according to the
type and percentage of concentrate used
and is also secured with a stainless steel
retaining ring.

RETAINING o
RING

METERING
ORIFICE

[H

SPECIFICATIONS

The proportioner body, inlet nozzle, and
foam orifice shall be of low zinc {less than
15%) brass. The nozzle and foam orifice
retaining rings shall be of stainless steel.

The proportioner body shall be designed to
connect to ANSI 150 Ib. flat-faced flanges;
removal shall be possible without disassem-
bly of additional pipe sections. The two
proportioner flange mating faces shall be
machined with 64 grooves per inch (2.5 cm)
to capture and seal against the flange gas-
kets. The body shall be clearly marked with a

FOAM SYSTEMS
DATA SHEET

flow direction arrow, and the type and per-
cent of foam concentrate that it was
designed to proportion.

The convergent inlet nozzle shall have a
rounded inlet and a smooth machined finish
to ensure minimum stream constriction and
maximum velocity. It shall beretained by an
internally concealed retaining ring that pre-
vents removal after installation. The inlet

PROPORTIONER DIMENSION TABLE

Proportioner A B

Size in.  fem) i {em)
3in. 75 (19.1) 6.50 (16.5)
4in. 9.0 (229) 1000 (254)
6in. 110 (279) 1275 (324)
gin. 135 (343) 1350 (343)

FLANGED
PROPORTIONERS
(3, 4, 6, AND

8 IN.)

nozzle shall terminate in the foam concen-
trate annulus chamber and be concentric
with and set back from the proportioner
recovery section.

The foam concentrate metering orifice shall
be machined to the proper diameter for the
agent. It shall rest on a machined surface to
prevent leakage and shall be secured by a
removable stainless steel retaining ring.

E—
STRAIGHT PIPE LENGTH UPSTREAM

ORDERING INFORMATION

Foam Congentrate Used

1% AFFF

3% AFFF

3% AFFF (Freeze-Protected)

3% Alcohol Resistant Concentrate AFFF
3% AFFF @ 2%

6% AFFF

6% Alcohol Resistant Concentrate AFFF

3% Protein
3% Protein (Low Temperature)
6% Protein
6% Protein {Low Temperature)

3% Fluoroprotein
3% Fluoroprotein {Low Temperature)
6% Fluoroprotein
6% Fluoroprotein (Low Temperature)

2.75% High Expansion Foam
Shipping Weight

* UL Listed with Bladder Tanks
** UL Listed and FM Approved with Bladder Tanks

C D E

in. in. {cm in {cm,

114 NPT 266 (68) 15 (38.1)

112 NPT 4.00 (10.2) 20 (50.8)

2 NPT 463 (11.8) 30 (76.2)

2 1/2 NPT 6.38 (16.2) 40 (101.6)

- i
)
000114
Proportioner Part No.

din. 4in. €in. 8in.
74544* 74889* 74909* 74929*
74545* 74890** 74910* 74930**
74546 74891* 74911* 74931
74547+ 74892 74912 74932*
74561* 74906* — —
74548* 74893 74913* 74933*
74550% 74895 74915 74935*
74551* 74896* 74916* 74936*
74552 74897 74917 74937
74553 74898 74918 74938
74554 74899 74919 74939
74555* 74900* 74920* 74940
74556 74901 74921 74941
74557 74902 74922 74942
74558 74903 74923 74943
74560 74905* 74925 74945
221b. 50 Ib. 75 Ib. 120 Ib.
(54 kg) (10kg) (23kg)  (34kg)
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(138)
(103)
(69)
(62)
153)
(48)
41)
(34)
(28)

@n
"

{14)

{10)

()

(kPa)

(1279)

(1034)

(690)

(278)

(207)

(138)

NOMINAL FLOW RANGES
The following table lists the nominal flow
range for each proportioner size. For flow
ranges using specific concentrates, consult
Ansul Incorporated, Technical Services,
Marinetle, Wl 54143-2542.

FRICTION LOSS CURVES
P2} {ps)

118

Proportioner  MNominal Flow Range
Size

Jin.
4in.
Gin.
&in.

NOTICE:

70- 800 (265 - 3028)
200- 1600 (757 — 6057)
300 - 3400 (1136 — 12670)
500 - 5500 (1892 — 20818)

Listad nominal flow ranges do not
apply for Alcohol Resistant
Concentrate.

~7
0

™~
S

/

/

/

L1/

/

/

/

J’,

/

150 200
(568) (757)

300 400 8OO
(138 (1514)  (2271) (3785)
FLOW RATE

NOTICE: Consult Ansul Incorporaled to detarmine p

1000

2000 3000 5000 7000 gpm
(7571) (11356)  (18927) (26488) (Lpm)

size and i 1 pipe run b

foam tank and proportioner when using Alcohol Resistant Concentrate AFFF.

MINIMUM INLET PRESSURE VERSUS WATER FLOW

00118

psi

200

/

180

100

e

/

il

400
{1514)

700
(2650)

1000
(3788)

ANSUL WCORPORATED. MARINETTE, WI 54143-2542

2000
(7571)
WATER FLOW

FIST7I5-7411

3000 5000 gpm
{11356) (18927) (Lpm)
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ginsaidalnuriia Foam Chamber

(ANSUL Foam Systems Design and Applications)

ANSUL.

FEATURES
+ Choice of four foam chamber sizes for vari-
ous foam solution flow rate requirements

Hinged |nspec'non hatch with caphve balt
it for ease of ir 1 and

maintenance

Choice of primed or enamel finish; or

polyamide epoxy for marine and other cor-

rosive environments

= Teflon vapor seal allows unrestricted flow

of expanded foam

Conveniant vapor saal replacement without

removal of relaining bolts

= UL Listed

APPLICATION

Ansul foam chambers are air-aspirating foam
i devices that are used to prolect
various types of flammable liquid storage
tanks including open top floating roof tanks
and cone roof tanks with or without internal
floaters. Additional applications include most
types of open tanks where flammable liquid
products are involved.

Foam chambers are defined by NFPA 11 as
Type |l discharge outlets for delivering foam
to the surface of a flammable liquid. They are
commaonly used with bladder tanks, balancad
pressure pump proportioning systems, line
proportioners, or foam trucks. These foam
chambers can be used with Ansul low
expansion foam agents as determined suit-
able for the lammable liquid being protected.

DESCRIPTION

The Ansul foam chambers consist of a foam
expansion chamber and an integral foam
rnakar with a stainless steel screenad air
inlet. A removable orfice plate located at the
flanged inlet to the foam maker is sized to
deliver the requirad flow rate of foam solution
at a specified inlet pressure. A frangible
teflon vapor seal is burst upon entry of foam
solution allowing an unrestricted flow of
expanded foam into the chamber body. From
the chamber body, the foam flows through
the foam deflector which disperses the foam
into the storage tank.

The chamber vapor seal is accessible for
inspection and service through a hinged
inspection hatch that is secured with captive
bolis. The hatch also contains a lifing handle
thal is designed to support the weight of the
foam chamber.

The foam deflector directs the foam stream
down the tank sidewall to lessen the
submergence of the foam and agitation of

FOAM SYSTEMS
DATA SHEET

the fuel surface (Type Il application). The
foam deflector is a split {two-piece) style. The
split deflector allows for either bolling or
welding to storage tanks when installation
may be performed from both sides of the
tank wall as with newly constructed tanks.
The split deflector also allows for insertion of
the deflector mroug'l the flange opanlng from
the oulside wall as is often required with

tanks already in service.

The foam chamber and deflector can be bolt-
ed to the storage tank using a mounting pad.
The pad contains mounting studs 1o fit stan-
dard flange holes.

SPECIFICATIONS

The foam chamber assembly shall consist of
a chamber body with integral foam maker
and orifice plate. A foam deflector and foam
chamber mounting pad shall be incuded with
the assembly as required.

The foam chamber body shall be of steel
construction with a choice of pimed, enamel,
or epoxy finish. The discharge outlet shall be
of the flat-faced flange design thal may be
welded or bolted to the storage tank. For
ease of access to the vapor seal, the cham-
ber body shall contain a hinged inspection
hatch secured with stainless steel captive
bolts. The haich shall also contain a lifing
handle designed to support the weight of the
chamber for hoisting.

FOAM CHAMBERS

The foam maker shall contain a stainless
steel screen that is cylindrically shaped to
conform o the air inlet surface Lo help pre-
vent damage. The vapor sed shall be of
teflon construction to allow an unrestricted
flew. The teflon vapor seal shall be designad
of a thickness to meet the UL required burst
pressure range of 10 to 25 psi (69 to 172
kPa). The vapor seal retainer shall be
designed with slotted keyholes lo eliminate
bolt removal during replacement. The inlet to
the foam maker shall be a raised-faced
flange with an orifice sized to allow the
required flow rate of foam solution at the
available pressure.

A split foam dellector shall be provided for
either bolting or welding to the mounting sur-
faca, or for installation from the outside wall
of the storage tank. For bolling applications,
amounting pad shall be available with a stud
pattern compatible with the flat-faced flange
of the foam chamber body and the foam
deflector.

A slainless steel data nameplate shall be
attached to the foam chamber hatch, The
plate shall spedly manufacturer, model num-
ber, and part number.

CRIFICE

PLATE \
@> e
uoummc

oonzar
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FLOW RANGE

The flow rate of the foam chamber is deter-
mined by the orifice size and the inlet pres-
sure. The flow ranges listed in the following
table are based on 40 psi (276 kPa) using
the smallest orifice for the minimum flow and
100 psi (696 kPa) using the largest orifice for
the maximum flow.

K-Factor
Model Flow Range Range

AFC-90 4910151 GPM  7.81015.1
(185 t0 572 LPM)

AFC-170 9410279 GPM  14.91027.9
(356 10 1033 LPM)

AFC-330 18310610GPM  28.910 61.0
(693 to 2309 LPM)

AFC-550 350 to 980 GPM 55310 98.0
{1325 to 3709 LPM)

To determine flow rates for specific applica-
tions and proper orifice sizing, consult Ansul
Incorporated, Technical Services, Marinette,
WI 54143-2542.

DIMENSION TABLE

Dimension

A

B

AFC-90

26 1/16in.

(66.2 cm)

15 5/16in.

{38.9 cm)

81/2in.
{21.6 cm)
83/8in.
{21.2cm)
7in.
{17.8 cm)
21/2in.
(6.4 cm)

3 1/4in.
{8.3 cm)

55/16in.
(13.5cm)
8in.
{20.3 cm)
4 5/8in.
{11.7 cm)
8in.
{20.3 cm)
12in.
{30.5 cm)
41/2in.
(11.4 cm)
71/2in.
{19.1 em)
3/4in.
(1.9 cm)
27/8in.
(7.3 cm)
51/2in.
{13.9 cm)
3/4in.
{1.9cm)

AFC-170
317/8in.
(81.0 cm)
195/8 in.
(49.8 cm)
10in.
{25.4 cm)
10 3/8in.
{26.4 cm)
9in.
{22.9 cm)
3in.

(7.6 cm)

4 1186in.
{10.3 cm)

7 3/8in.
(18.7 cm)

91/2in.
(24.1 cm)

61/8in.
{15.6 cm)
12in.
{30.5 cm)
18in.
(45.7 cm)
6 5/8in.
(16.8 cm)
91/2in.
{24.1 cm)
7/8in.
(2.2cm)
31/2in.
(8.9 cm)
6in.
{15.2 cm)
3/4in.
{1.9cm)

AFC-330
35 3/8in.
(89.9 cm)
20 5/8 in.
(52.4 cm)
11 1/8in.
{28.3 cm)
12 3/8in.
{31.4 cm)
10 in.
(25.4 cm)
4in.
(10.2 cm)
5in.
{12.7 cm)
91/8in.
(23.1 cm)
11 in.
{27.9 cm)
7 3/4in.
{19.7 cm)
16 in.
{40.6 cm)
24 in.
{61.0 cm)
85/8in.
{21.9 cm)
11 3/4in.
{29.8 cm)
Fi8in.
(2.2.cm)
41/2in.
{11.4 cm)
71/2in.
{19.1 cm)
3/4in.
(1.9 cm)

AFC-550
42in.
(106.7 cm)
24 3/4in.
(62.9 cm)
12 3/8in.
{31.4 cm)
15in.
{38.1 cm)
12in.
{30.5 cm)
6in.
(15.2 cm)

67/8in.
{17.5 ecm)

9 3/4in.
(24.8 cm)
12in.
{30.5 cm)
81/4in.
{20.9 cm)
20in.
{50.8 cm)
30in.
{76.2 cm)
10 3/4 in.
(27.3 cm)
14 1/4in.
{36.2 cm)
1in.
(2.5cm)
6 5/8in.
(16.8 cm)
91/2in.
{24.1 cm)
7/8in.
{2.2cm)
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ORDERING INFORMATION

Approximate

Shipping Weight
Part No, Descriplion Einish b, (ka}
75887 AFC-80 Foam Chamber Primed 60 {27.2)
75883 AFC-80 Foam Chamber Enamel 60 {272)
75879 AFC-90 Foam Chamber Epoxy 60 {27.2)
74392 AFC-80 Mounting Pad Primed 15 6.8)
74391 AFC-80 Mounting Pad Enamel 15 {6.8)
74380 AFC-90 Mounting Pad Epoxy 15 {6.8)
74376 AFC-80 Split Deflactor Primed 5 {2.3)
75888 AFC-170 Foam Chamber Primed 100 {45.4)
75884 AFC-170 Foam Chamber Enarmsl 100 {454)
75880 AFC-170 Foam Chamber Epoxy 100 {45.4)
74306 AFC-170 Mounting Pad Primed 20 {9.1)
74385 AFC-170 Mounting Pad Enamel 20 {9.1)
74394 AFC-170 Mounting Pad Epoxy 20 {9.1)
T4380 AFC-170 Spiit Deflector Primed 10 {4.5)
75889 AFC-330 Foam Chamber Primed 145 {65.8)
75885 AFC-330 Foam Chamber Enamel 145 {65.8)
75881 AFC-330 Foam Chamber Epoxy 145 {65.8)
74400 AFC-330 Mounting Pad Primed 35 {15.9)
74309 AFC-330 Mounting Pad Enamel a5 {15.9)
74398 AFC-330 Mounting Pad Epoxy a5 {15.9)
74384 AFC-330 Split Deflector Primed 20 {9.1)
75890 AFC-550 Foam Chamber Primed 270 {122.5)
75886 AFC-550 Foam Chamber Enamel 270 {122.5)
75882 AFC-550 Foam Chamber Epoxy 270 {1225)
74404 AFC-550 Mounting Pad Primed 50 (227)
74403 AFC-550 Mounting Pad Enamel 50 {227}
74402 AFC-550 Mounting Pad Epoxy 50 {22.7)
74388 AFC-550 Split Deflector Primed 30 {13.8)
74408 AFC-90 Foam Diverter Test Tube 15 {6.8)
74412 AFC-170 Foam Diverter Test Tube 20 {@.1)
74416 AFC-330 Foam Diverter Test Tube 40 {18.1)
74420 AFC-550 Foam Diverter Test Tube 65 {29.5)
Replacement Parts
418581 AFC-80 Vapor Seal Assembly 12 {23)
418582 AFC-170 Vapor Seal Assembly 1)2 (23)
418583 AFC-330 Vapor Seal Assembly 142 {23)
418584 AFC-550 Vapor Seal Assembly 12 {23)
75985 AFC-90 Cover Gasket 14 {11)
75986 AFC-170 Cover Gaskat 1/4 {.11)
75987 AFC-330 Cover Gasket 1/4 {.11)
75388 AFC-550 Cover Gasket 14 {11)
75066 Cover Screw, All Models 14 {11)

ANSUL is a regstered radamark.

ANSUL WCORPORATED, MARINETTE, WI 54143-2542 TS7357411 Form No. F-85154.5 £1999 Ansul Incorporated Litha m U.5.A.
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qﬂnﬁmaﬂiwmuﬂ High Back-Pressure Foam Makers

(ANSUL Foam Systems Design and Applications)

ANSUL.

Features

- Ten standard sizes to handle a wide range
of flow requirements

« Compatible with Ansul fluoroprotein and
AFFF concentrates for subsurface injection

« Designed to operate with total back
pressure as high as 40% of inlet pressure

« Cylindrically-shaped air inlet screen to help
prevent accidental damage or blockage

Applications

Ansul High Back-Pressure Foam Makers
{HBPFM) are designed to generate expand-
ed foam for the purpose of subsurface injec-
tion into a cone-roof liquid hydrocarbon
storage tank.* The foam maker is typically
located outside the diked area surrounding
the storage tank. Expanded foam is injected
through a dedicated foam line or into a
product line to the storage tank (refer to
Typical Schematics).

The high back-pressure foam maker is
capable of generating expanded foam within
the optimum expansion ratio range of 2:1 to
4:1 for subsurface injection. The foam maker
can discharge against a back pressure as
high as 40% of the operating inlet pressure.
A minimum foam maker inlet pressure of
100 psi (690 kPay) is typically required for
satisfactory operation.

High back-pressure foam makers can be
used with various types of proportioning
equipment including bladder tanks, balanced
pressure pump proportioning systems, in-ine
balanced pressure proportioning systems,
and foam trucks. {Line proportioning systems
are usually unacceptable due to the relatively
high pressure loss across the line proportion-
er — except in instances where back
pressure to the foam maker is low and
available water pressure to the line propor-
tioner is relatively high.)

Description

The Ansul high back-pressure foam maker
consists of a preassembled body, discharge
tube, turbulator, and metering orifice.

* The flammable liquid being protected must be a hydrocar-
bon product. Polar solvent flammable liquids or hydrocar-
bons containing more than 10% alcohol are destructive to
subsurface injected foams. See NFPA 11.

The storage tank protected should be of cone-roof con-
struction without any type of intemal floater. NFPA 11
does not recommend subsurface injection systems for
open top or covered floating roof tanks because of the
possibility of improper distribution of foam to the fuel sur-
face.

FOAM SYSTEMS
DATA SHEET

Typical Schematic — Dedicated Foam Line
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/ \______/
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Typical Schematic — Injection Inte Product Line

s
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&
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Fixed style foam makers are available in ten
models (HBPFM) with nominal flow rates
ranging from 100 to 550 gom (379 to

2082 Lpm). Each of models HBPFM-100
through HBPFM-300 has a 2 1/2in. NPT
female inlet and 2 1/2 in. NPT male outlet.
Each of models HBPFM-350 through
HBPFM-550 has a standard ANSI 4 in. pipe
flange inlet and 6 in. pipe flange outlet.

Portable foam makers are available in five
models (HBPFM-P) with nominal flow rates
ranging from 100 to 300 gom (37910 1136
Lpm). The portable foam maker is equipped
with a standard 2 1/2 in. NHT female swivel

HIGH
BACK-PRESSURE
FOAM MAKERS

CHECK
VALVE

HIGH
BACK-PRESSURE
FOAM MAKER

&

001261

HIGH
BACK-PRESSURE

BEOCK FOAM MAKER

VALVE

SHUT-OFF
VALVE

PRODUCT

LINE
001262

inlet adaptor and 2 1/2 in. NHT male outlet
adaptor.

A screened air inlet allows uniform air
distribution into the foam solution stream
resulting in the generation of expanded foam.
The screened, cylindrical design helps to
prevent accidental damage and inhibits the
entrance of foreign material.

A pressure gauge, 0 to 300 psi {0 to

2069 kPa), is provided in the foam maker
body to allow monitoring of the water inlet
pressure. A pressure gauge shroud is
integral to the cast metal body to help pre-
vent gauge damage.



Models HBPFM-100 Through 300 (Fixed)
and HBPFM-P-100 Through 300 (Portable)
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Ordering Information
Nominal Approximate
Flow Rate Shipping Weight

Part No.  Model Application  gpm  (Lpm)  Ib.  (kg)
71240 HBPFM-100 Fixad 100 (a79) 10 (45)
71241 HBPFM-150 Fixed 150 (568) 10 (4.5)
71242 HEPFM-200 Fixnad 200 (757) 10 {4.5)
71243 HBPFM-250 Fixed 250 (946) 10 (4.5)
71244 HBPFM-300 Fixed 300 (1138) 10 (4.5)
71286 HBPFM-350 Fixed 350 {1324) 38 {17.2)
71287 HBPFM-400 Fixed 400 (1514) 38 (17.2)
71288 HEPFM-450 Fixad 450 {1703) 38 {17.2)
71289 HBPFM-500 Fixed 500 {1893) 238 {17.2)
71280 HBPFM-550 Fined 550  {2082) 38 (17.2)

71245 HBPFM-P-100 Portable 100 {379y 12 (5.4)
71246  HBPFM-P-150  Portable 150  (568) 12 (54)
71247 HBPFM-P200  Portable 200 (757) 12 (54)
71248 HEPFM-P-250 Portable 250 (946) 12 (5.4)
71249 HBPFM-P-300 Portable 300 {1138) 12 {5.4)

Specifications

The high back-pressure foarm maker assem-
bly shall consist of an anodized aluminum
body and discharge tube. The internal foam
turbulator and metering orifica shall be
machined from stainless steel and sized to
ratch the designated flow rate and
corresponding madel designation,

Each of the nominal 100 to 300 gpm (379 1o
1136 Lpm) assemblies shall be provided with
a2 1/2in. NPT female inlet and 2 172 in.
NPT male outlet. Each of the nominal 350 to
550 gpm (1324 to 2082 Lpm) assemblies
shall be provided with a standard ANSI 4 in.
pipa flange inlel and & in. pipe lange oullet.
Portable foam makers shall be equipped with
female swivel inlet and male oullet adaptors
to mate the 2 1/2 in. NPT thread to the
specified fire hose thread.

The high back-pressure foam maker shall
have a stainless steel air inlet screen that is
eylindrically shaped to the air inlet surface lo
help ensure optimum performance and avoid
damage. A pressure gauge, 0 to 300 psi

(0 to 2068 kPa), shall be provided in the
foam maker body to monitor operating
pressure. A pressure gauge shroud shall be
intagral o the cast matal body 1o help
prevent gauge damage.
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DIMENSIONS
Models HBPFM-100 Through 300 (Fixed)

5.56 IN. 16.26 IN. N
r (14 cm) 4" (41.3 cm) '|

— 1 4TIN.
(10.2 cm)
4_A

Models HBPFM-350 Through 550 (Fixed)
I

&
|
Q

2 1/2-8 NPT

001265

21.38 IN.
(54.3 cm)

{22 mm} 0012886

Models HBPFM-P-100 Through 300 (Portable)

5.56 IN. 18.75 IN. |
(14 cm) > (47.6 om) ’

21/2-7.5 NPT

001267

Flow Rate Vs. Inlet Pressure

kPa) psi_
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= N N S & SIS & F

K § & || £ ¥IEfy
(1379) 200 3 < Ry S I IS L L

IO LA/,

(690) 100 ]

o~
\

L]
15y
\\
\\

I {7 7
(483) 70
(345) 50
40 60 80 100 150 200 300 400 600 800 gom
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FLOW RATE



qﬂﬂiﬂiaﬂiﬂu‘vﬁﬂ Floating Roof Foam Makers

(ANSUL Foam Systems Design and Applications)

ANSUL.

Features

+ Stainless steel construction for corosive
environments

+ Cylindrically-shaped air inlet screen helps
prevent accidental damage or blockage

« Choice of two models with orifice plates
sized for specific flow rate requirements

» Remavable foam solution inlet screen for
easa of inspaction and cleaning
Application
Ansul Floating Roof Foam Makers (FLR)
are air-aspirating foam discharge davices
that are designed to protect floating roof,
flammable liquid, storage tanks. Specifically,
the protectad storage tanks must be of
open-lop construction with either double-
deck or pontoon-type floating roofs. This type
of construction eliminates the need for a
vapor sed alowing the use of foam makers
rather than foam chambers. Additional
applications indude protection of diked
flammable liquid storage and spill areas.
Floating roof foarm makers are used with
various types of proportioning systems such
as bladder tarks, balanced pressure pump
proportioning systems, or ling proportioners.
The foam makers can be used with appropri-
ate Ansul low-expansion foam agents for the
flammable liquid being protected.

Typical Storage Tank Protection

FLOATING
OOF

plec s ?’_...-.-—-.____

TAMEK \(
®,

—
FROM * e
PROPORTIONING
SYSTEM

FOAM PRODUCTS
DATA SHEET

Description

The Ansul floating roof foam maker is con-
structed of stainless steel components for
cormosion resistance.

A screened air inlet, conforming to the
cylindrical body, allows uniform air distri-
bution into the foam solution stream to
generate expanded foam, This design also
halps prevent damage and inhibils the
entrance of foreign malerials.

A removable orifice plate at the threaded

inlet is sized to deliver foam solution over a

range of flow rates depending on the inlet

pressure (see Flow Range section). The
table operating pi range is

30 psi {207 kPa) to 100 psi {690 kPa).

A stainless steel foam solution strainer is

provided at the foam maker inlet. The sirain-

eris secured by a snap retaining ring to

allow removal for inspection and deaning.

RETAINING ORIFICE
RING PLATE

FLOATING ROOF
FOAM MAKERS

Specifications

The floating roof foam maker body, barrel,
and sub-component parts shall be construct-
ed of cormosion-resistant stainless steel. The
foam maker shall be designed with a female
NPT inlet and a male NPT outlet.

A machined brass metering orifice plate shall
be provided at the inlet and sized to deliver
the raquirad flow rate of foam solulion at a
specified inlet pressure. The melering orifice
and stainless steel foam solution inlet strain-
er shall be secured with a snap retaining ring
to enable removal for inspection and dean-
ing. The foam maker body shall be stamped
with the coresponding orifice diameter.

The floating roofl foam maker shall have a
stainless steel air inlet screen that is cylin-
drically shaped to the air inlet surface to
ensure aptimum performance and halp
prevent damage.

AERATION
SCREEN

AN INLET

SOLUTION SCREEN

STRAINER

Typical Dike Protection

BARREL

ootzrn
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Flow Range

The flow rate of the floating roof foam makear
is determined by the orifice size and inlet
pressure. The flow ranges listed in the follow-
ing table are based on 30 psi {207 kPa)
using the smallest orifice for the minimum
flow, and 100 psi (630 kPa) using the largest
orifice for the maximum flow.

K-Facior
Model  Flaw Range Range
FLR-30 7 to 53 gpm
(2610 223 Lpm) 121058

FLR-90 31 to 150 gpm
(117 to 568 Lpm) 556 10 15

To determine flow rates for specific applica-
tions and proper orifice sizing, consull Ansul
Fire Protection, Technical Services,
Marinette, WI 54143-2542,

Ordering Information
Approximate
Shipping
Weight
PartNo.  Desaiption b (g
75615 FLR-30
Foam Maker 45 (2.0)
75633 FLR-80
Foam Maker 13.0 (5.9)
Dimensions
Maodel  Dimension A —in. Dimension B - in.
FLR-30 112 -1112NPT 11411 1/2NPT
FLR-90 2 1/2 -8 NPT 21/2-8 NPT

Dimension C ~ Dimension D
in.__fem) _in._ {em)
225 (57) 16 {41)

325 (83) 25

-

ANSUL is a registered trademark.

ANSUL FIRE PROTECTION. MARINETTE, W1 547143.2542

715-735-7411

Form Mo. F&7101

©1987 Wormald U.S.. Inc.

Litha in U.SA.
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gunsaidalwuwiia Air Aspirated Foam Makers

(ANSUL Foam Systems Design and Applications)

ANSUL.

FEATURES

= Air aspirated foam maker

» Continuous K factors from 1.2 - 15.0

+ Operaling pressures from 30 to 150 psi
(2.1 to 10.3 bar)

= Assembly incdludes UL Listed FLR foam
makar

+ Provides wind protection allowing all foam
to be applied in the sealing area

» Gentle foam application

+ Shipped complete and ready for field
installations

« Carbon steel body coated with a corrosion
resistant epoxy paint system and stainless
steel piping

+ Inlet and outlet screenad to prevent bird
entry

= No welding required for mounting

s

004813

004813

FOAM PRODUCTS
DATA SHEET

APPLICATION

Ansul FLR-30 and FLR-90 Rim Seal Foam
Pourers are air-aspirating foam discharge
devices that are designed to protect floating
roof, flammable liquid, storage tanks.
Specifically, the protecied storage tanks must
be open-top construction with either double-
deck or pontoon-type floating roofs.

Rim Seal Foam Pourers are used with vari-
ous types of proportioning systems such as
bladder tarks, balanced pressure pump pro-
portioning systems, or line proportioners, The
Foam Pourers can be used with appropriate
Ansul low-expansion foam agents for the
flammable liquid being protected.

DESCRIPTION

The Pourer is designed to discharge fully
aspirated foam directly to the annular seal
area of open top floating roof storage tanks
for fire extinguishment or vapor supp ion.
Fully aspirated foam provides the most effec-
tive performance for all types of foam con-
certrates.

Itis designed utilizing the UL Listed FLR-30
and FLR-80 floating roof foam makers. The
pourer design provides protection from the
wind thus allowing the aspirated foam to
gently discharge onlto the protected area of
the floating roof tank. Gentle application mini-
mizas submergence and agitation, thus
increasing the effectiveness of the foam
blanket. The design of the unit allows for
uniformi/cohesive foam flow,

The FLR-30 and FLR-20 Foam Pourers are
classified as Type || discharge devices in
accordance with NFPA 11, "Standard for
Low-Expansion Foam."

The cover of the unit, opposile of the foam
inlet, is designed for removal to allow for
internal inspection. The unit can be mounted
on the top flange of the fuel storage tank
ulilizing the mounting holes located in the
base of the foam pourer or by the use of
clamps.

A screened air inlet, conforming to the cylin-
drical body, allows uniform air distribution
into the foam solution stream to generate
expanded foam. This design also helps
prevent damage and inhibits the enfrance of
foreign materials.

A removable orifice plate at the threaded
inlet is sized to deliver foam solution over a
range of flow rates depending on the inlet
pressure. The acceptable operating pressure
range is 30 psi to 150 psi (2.1 to 10.3 bar).
A slainless steel foam solution strainer {on
FLR-30-FP only) is provided at the foam
maker inlet. The strainer is secured by a
snap retaining ring to allow ramaval for
inspection and deaning.

FLR-30-FP/
FLR-90-FP

RIM SEAL
FOAM POURER

SPECIFICATIONS
Flat face 2.5 in. steel lange on inlet

Field replaceable machined brass orifice
plate

- Corrosion resistant construction with stain-
less steel piping and epoxy paint with zinc
rich primer over abrasive blasted steel

Stainless sleel inlet screen

Stainless steel oulet screen to prevent
birds from entering the foam pourer

- Stainless steel fasteners

Operating pressures from 30 to 150 psi
{2.1 1o 10.3 bar)

» Continuous K factors from 1.2 - 15.0

FLOW RANGE

The orifice size and inlet pressure dater-
mines the flow rate of the foam pourer. The
flew ranges listed in the following table are
based on 30 psi (2.1 bar) using the smallest
orifice for the minimum flow, and 150 psi
(10.3 bar) using the largest orifice for the
maximurm flow.

K-Factor
Range
121058

Madel Flow Rar
FLR-30-FP 7 to 71 gpm

{26 to 269 Lpm)
FLR-90-FF 31 1o 184 gpm

{117 10 636 Lpm)
To determine flow rates for specific applica-
fions and proper orifice sizing, consult Ansul
Incorporated, Technical Services, Marinette,
WI 54143-2542 (800-862-6785)

ORDERING INFORMATION

5610150

Approximate

Shipping Weight
PartNo.  Descripion b, {kg)
428170 FLR-30-FP 110 {49.9)
428171 FLR-80-FP 120 (54.4)
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RIM SEAL
POURER
FOAM DAM
FOAM /
-1
|
-~
25 IN.
(635 mm)
ROOF
\ |
o /
SOLUTION — —
_ - 2 3/4IN.
_ 7y (70 mm
STORAGE TANK WALL U’
1 40 IN.
(1.02m)
b
%
131N 13IN.
138 IN. (330 mm) (330 mm)
(35 mm) l
I 2314 IN.
1 - B e (70 mm)
r 004610 r

1.06 X .44 IN. (27 mm x 11 mmy)
SLOT (3)

MOUNTING FLANGE

ANSUL is a registered trademark.

ANSUL INCORPORATED. ONE STANTON STREET, MARINETTE, W1 54143-2542

7157357411

7/8IN.
(22 mm)

AERATION
SCREEN

ORIFICE
PLATE

RETAINING
RING

Form No. F-200103

29 IN.
(737 mm)
FLR-00-FP
20IN.
(508 mrm)
FLR-30-FP

43/ IN. (19 mm) HOLES ON
5 1/2 IN. (140 mm) DIAMETER

©2000 Ansul Incorporated

004617

[—— BARREL

AIR INLET
SCREEN

BODY

FOAM SOLUTION
STRAINER
(FLR-30-FP ONLY)

004618

Litho in U.S.A.
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aaludHSUaeauInas (Handline Nozzle) 1az gunsaiwanlvla (Eductors)

(ANSUL Foam Systems Design and Applications)

ANSUL.

LOW-EXPANSION FOAM HANDLINE
NOZZLES

FEATURES

« Noncorrosive materials

« Easy-to-operate ball shut off valve
« Light weight for ease of handling

= Good foam quality with pressure of 45 psi
{310 kPa) and greater

APPLICATION

The Ansul KR-S low-expansion foam hand-
line nozzles can be used with all low expan-
sion foam agents such as fluoroprotein,
AFFF, alcohol resistant AFFF, and Class A
foam concentrates. These portable, air
aspirating nozzles can be used in a variety
of flammable liquid hazard areas using
ANSULITE, Class B foam concentrates.
Typical applications include municipal fire
departments and crash-fire-rescue (CFR)
vehicles, or for handline applications around
tank farms, loading racks, aircraft hangars,
and chemical plants.

Using SILV-EXa Class A foam concentrate,
an effective blanketing foam is produced for
use for structural fire attack and other deep-
seated fires involving tires, ralled paper,
baled cotton and coal bunkers.

The advantage of low expansion compared
to medium expansion foam is the greater
throw range and superior cooling effect
achieved by the higher water content.

DESCRIPTION

Two sizes are available for nominal flow
rates of 60 gpm (227 Lpm) and 120 gpm
(454 Lpm) @ 100 psi (689 kPa). Foam
solution is sprayed through the nozzle and
foam is produced in the tube as air is drawn
in. Each nozzle has a ball shut-off valve.
The nozzle tube is constructed of stainless
steel with a tough polyurethane handle
providing optimum protection against corro-
sion. Although the normal operating pressure
is 75 — 100 psi (517 — 689 kPa), a minimum
operating pressure of 45 psi (310 kPa) is
recommended. Foam concentrate is usually
proportioned to the nozzle using the match-
ing Ansul Model Z eductor.

FOAM SYSTEMS
DATA SHEET

HANDLINE
NOZZLES
AND EDUCTORS

001227

TECHNICAL DATA TABLE
Model Number KR-52 KR-54

Flow rate @ 100 psi (689 kPa) 60 gpm (227 Lpm) 120 gpm (454 Lpm)
Normal Operating Pressure 75-100 psi (517-689 kPa)  75-100 psi (517-689 kPa)

Expansion Ratio 8:1-15:1 81 -15:1
Stream Range 75ft. (23 m) 85 ft. (256.9m)
Qverall Length 30in. (76 cm) 39in. (99 cm)
Maximum Width 8in. (20 cm) 8in. (20 cm)
Recommended Eductor Ansul Z-2 Ansul Z-4

ORDERING INFORMATION

The models listed below are provided with 1 1/2 in. NHT female inlet threads. Other thread types
are available upon request. The flow rates listed are nominal; see Technical Data Table above for
performance characteristics.

Approximate

Shipping Weight
Rart No.  Dascription b kg)
415981 KR-32 Low Expansion Nozzle 60 gpm (227 Lpm) 9 4.1
415982 KR-54 Low Expansion Nozzle 120 gpm (454 Lpm) 11 (5.0



FOAM EDUCTORS

FEATURES

+ Tough proven design

+ Metering valve adjustable up to 6%
= Efficent, low cost proportioning

APPLICATION

Ansul Z model eductors are designed to
introchuce a variable percentage of foam
concentrate into a pressurized water stream.
They provide an inexpensive foam propor-
tioning maans where available water supply
pressures are adequate. Typical applications
indude use by munidpal fire departments,
industrial fire brigades and CFR type vehicle
personnel. These educiors can be used with
all Ansul foam concentrates. It is important
that a matched foam nozzle be used with the
eductor to ensure proper performance.

DESCRIPTION

Both the Model Z-2 and Z4 eductor bodies
are constructed of brass. The standard inlet
and outlet couplings are anodized aluminum
with NHT threads. The eductors have a
metering valve variably adjustable from 0%
1o 6% concentration and have a flexible
pick-up hose by which foam concentrate is
drawn up from a container. A check valve is
incorporated to prevent water from flowing
badk into the pick-up hose and thus into the
foam container when a foam handline nozzle
is shut off.

The outlet pressure recovery of the Ansul Z
model eductors is 70% of operating inlet
pressure. This correlates lo an approximate
30% drop in water pressure when malched
together with the nozzles covered in this data
sheel. Typical operating pressure al the inlet
to the eductor should be approximately
125 — 175 psi (862 — 1207 kPa).

ANSUL, ANSULITE and SILV-EX are registered trademarks.

ANSUL IWCORPORATED, MARINETTE, W1 54143-2542
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TECHNICAL DATA TABLE
Madel Number Z2
Flow/Pressure 60 gpm @ 175 psi
{227 Lpm @ 1206 kPa)
MNormal Operaling Pressure 125-175 psi
(862 — 1206 kPa)
Maximum Allowed Back-Pressure 0%
Maximum Hose Lay (1 1/2in.) 300 ft. {91 m)
{Eductor to Nozze)
Overall Length 14 in. (36 cm)
Maximum Width Gin. {15 cm)
Madmum Height Gin. {15 cm)

ORDERING INFORMATION

The models listed below are provided with a 1 1/2 in. NHT female inlet thread and 1 1/2 in. NHT
male outlet thread. Other thread types are available upon request. The flow rates listed are nomi-
nal; see Technical Data Table above for performance characteristics.

F15- 7357411

2Z-2 Foam Eductor 60 gpm (227 Lpm)
Z-4 Foam Eductor 120 gpm (454 Lpm)

Form Mo, F-82148-1

©1899 Ansul Incorporated

4

120 gpm @ 175 psi
{454 Lpm @ 1206 kPa)
125-175 psi
(862 — 1206 kPa)
70%
100 ft. {30.5 m)

14 in. (36 em)
6in. {15 cm)
Gin. {15 cm)

Approximate
Shipping Weight
Ib. {ka)

Litha in US.A,
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(ANSUL Foam Systems Design and Applications)

ANSUL.

General Description

The MM-1000 is designed to deliver approxi-
mately 1,000 GPM (3785 LPM), however,
actual flow rate is dependant on nozzle
choice. This monitor is constructed of continu-
ous tubing which produces less friction loss
and better stream reach. The balanced
design reduces unwanted torque and swing,
while the range of movement is easily operat-
ed with the single tiller bar.

Features

« Waterway: 3" nominal continuous tubing.

« Nozzle: Use of Spitfire, D5 or AFN-1 Series
nozzle recommended.

Sweep (rotation): Full 360°.

Elevation: 140° total vertical moverment.
{+90° elevation, —50° depression.)

Nozzle Threads: Male 2 1/2" — 7 1/2 TPI
NHT, stainless steel.

Mounting: 3", 150 Ib. ANSI flange standard.
Optional 4", 150 Ib. ANSI flange.

Finish: Red polyurethane paint.

Material: Durable carbon steel. Optional
stainless steel model available (unpainted).

Stability: Lock knobs for sweep (rotational)
and elevation {vertical) movements.
Weight: 38 Ib. (17.2 kg) with 3" flange;

40 Ib. (18.1 kg) with 4" flange, not including
nozzle. Shipping weight: 45 Ib. (20.4 kg).

Ordering Information
Part No. Description

400276 MM-1000-3 Monitor with 3"
flange.

400286 MM-1000-4 Monitor with 4"
flange.

402825 85-MM-1000-3 Stairless Steel
Monitor with 3" flange.

402826 SS-MM-1000-4 Stainless Steel
Monitor with 4" flange.

Flange Description

Flange Hole No. of Center Line
Size _ Size Holes Diameter
3inch 34 4 6inch
{standard)  inch evenly spaced

4 inch 3/4 8 71/2 inch
{optional) inch evenly spaced

FOAM PRODUCTS
DATA SHEET

2 1/2° NHT STANDARD ———
STAINLESS STEEL
THREADS

3" NOMINAL TREATED
CARBON STEEL TUBE

PALM SIZE LOCK
KNOB (SWEEP) \

10 172N,
(26.7 cm)

MANUAL
MONITOR
MM-1000 SERIES

HAND SIZE
PLASTIC GRIP

TILLER BAR

PALM SIZE LOCK
KNOB (ELEVATION)

3" ASNE 150# FLANGE STANDARD.
/ 3r4" BOLT HOLE, 6" DIAMETER G/L
4 HOLES EVENLY SPACED

<_GMHGIN._—I

(17.0 cm)

8 5/8 IN.
(21.8 cm)

9 1/2 IN.
4.1 om)

o122



MM-1000 Monitor Friction Loss vs Flow Rate
(3 Inch Waterway, 4 Inch Flange, 2 1/2 Inch NH Qutlet

001223
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ANSUL INCORPORATED, MARINETTE, WI54143-2542 7157357411

2000

Form No. F-85105-2

©19989 Ansul Incorporated

Litho in U.S.A.
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wanalvluuuy Self-Educting @1%5U Manual Monitor

(ANSUL Foam Systems Design and Applications)

ANSUL.

FEATURES

+ Superior Range

« Excellent/Accurate Foam Proportioning
« Performance Proven

« Brass Construction

* Includes Fittings and Hoses

+ Optional Two Drum Application

004284

DESCRIPTION

The Ansul Master Foam nozzle is an accu-
rate and durable self-educting foam nozzle
with superior stream quality and reach. This
monitor nozzle is available in your choice of
350, 500, or 750 gpm at 100 psi (7 Bar). Fog
angle is user adjustable between 120° wide
fog and straight stream. The nozzle's baffle
is easily removed for flushing debris.

The standard swivel coupling is 2.5 in. NH
female threads. The simple flow geometry
{patent pending) can educt foam concentrate
at 5%, 1%, 3%, or 6% with no small
passages to clog. Percentage is easily set
with an interchangeable orifice plate. A set of
calibrated foam orifice plates is included. The
UL listed nozzles are supplied with one
orifice plate corresponding to the
ANSULITEs foam concentrate for which it is
listed.

Nozzle comes with an industrial grade UV
resistant, 8 feet long, 1.5 in. diameter
concentrate hose with a cam lock fitting for
quick and secure attachment to the nozzle.
The simple and basic design requires no
grease or other maintenance. The halo
ring/stream shaper is made from non-corrod-
ing high temperature polymer. The rubber
bumper is UV resistant. The Master Foam
self-educting nozzle is supplied in UNS
83600 brass.

The Ansul Master Foam nozzles are recom-
mended for use with Ansul's Protector
Station Monitor, MM-1000 monitors, or
S$5-MM-1000 monitors.

Refer to reverse side for accessories.

FOAM SYSTEMS
DATA SHEET

DIET

2
x
il
>

427460
427461
427462
427463
427464

ny 2 / LOCK FITTING
- ey

P o 1172 IN. CAM

STANDARD 8 FT.
(2.4 m) HOSE
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SELF-EDUCTING
MASTER FOAM
NOZZLES

004285

N T U OO N O
“I 3% FOAM AT 100 PSI (7 Bar) ;
\\ 500 GPM
T g e
)ﬂf/ \\\ \\ 750 GPM
o ol N
350 GPM 7] N
20 40 60 80 100 120 140 160 180 200 220
(6) (12) (18) (24) (30) (37) (43) (49) (55) (81 (87)
HORIZONTAL DISTANCE — FEET (METERS) 004283
ORDERING INFORMATION
ANSULITE  Length Weight
De on Concentrate  in. (mm) Ib. (kg)
Self-Educting Nozzle, 350 gom, 21/2in.NH ~ 5,1,3,6% 10 1/2 (267) 17.5 (7.9)
Self-Educting Nozzle, 500 gom, 2 1/2in.NH  .5,1,3,6% 1012 (267) 175 (7.9)
Self-Educting Nozzle, 750 gom, 2 1/2in.NH ~ .5,1,3,6% 1012 (267) 175 (7.9)
Self-Educting Nozzle, 350 gom, 2 1/2in. NH  3x3 LV* 10172 (267) 17.5 (7.9)
Self-Educting Nozzle, 500 gom, 2 1/2in. NH ~ 3x3 LV* 10172 (267) 17.5 (7.9)
Self-Educting Nozzle, 750 gom, 2 1/2in. NH  3x3 LV* 10 1/2 (267) 17.5 (7.9)

427465

*JL Listed {Pending)



ACCESSORIES
Single and Dual Drum Kits

Provides a connection between an ANSUL
Master Foam nozzle and a 55-gallon foam
drum, allowing the nozzle to be used
instantly. Each carrosion resistant kit
includes a PVC pick-up tube and fittings,
brass valve, glass filled polypropylene quick
connect fittings and a vacuum relief valve.
The drum kit installs in the 2 in. NPT opening
in the drum. The quick connect attached to
the end of the hose allows easy changing of
drums. The drum kit can be screwed out of
an empty drum and screwed into a full drum
without tools to remove the hose.
The single drum kit utilizes the hose provided
with the nozzle. Cut off about 2 in. of hose,
insert the barbed end of the female quick
connect and tighten the provided hose clamp
and the kit is ready for use.
A dual drum kit is available when additional
foam supply is required. The dual drum kit
indudes the single drum kit plus a pick up
tube, valve, tee, quick connects and a 4 ft.
length of hose with quick connects to provide
the same convenience of use as the single
drum kit.
The vacuum relief valve installs into the
3/4 in. NPT thread in the 2 in. buttress
threaded drum cap. A hole must be cut into
the cap at the base of the 3/4 in. threads.
The cap/vacuum valve assembly is reusable
when replacing drums.

ORDERING INFORMATION

Part Length Weight
No.  Descripion in. (am) . (kg)
428925 Single 45 (114) 9 4
Foam
Drum Kit
428926  Add-on 45 (114) 12 (5)
Foam
Drum Kit
429414* Dual 45 (114) 21 (10)
Foam
Drum Kit

* Dual Drum Kit contains the single drum kit
(Part No. 428925) and the add-on drum kit
(Part No. 426926).

ANSUL INCORPORATED, ONE STANTON STREET. MARINETTE, W1 54143-2542
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SINGLE FOAM
DRUM KIT (PART
/ NO. 428925)
] A
1O Bagpm | En
oy W & JX/A
~ &

4 ) ADD-ON FOAM DRUM
: KIT (PART NO. 428926)

L : .
008385

DUAL FOAM DRUM KIT (PART NO. 429414 = SINGLE FOAM DRUM KIT + ADD-ON FOAM DRUM KIT)

715735-7411 Form No. F-99132-2 ©2002 Ansul Incorporated Litho in U.S.A.
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wanaihmuunes (Water Spray Nozzle)

(TYCO Fire Protection Catalog)

TYC O | Fire & Building

Products

Type D3 Protectospray®
Directional Spray Nozzles, Open,

Medium Velocity

General
Description

The Type D3 Protedospray Nozzles
afe open {non-automatic) directional
spray nozzles and they are designed
foruse inwater spray fixed systems for
firg protedtion applications . They arg
axternsl deflacter lype nazzies that
discharge a sniformly filled cone of
miedinm velocily water droplets,

The D3 Nozzles are effedtive in cover-
ing exposed vertical, horizonlal,
curved, and regular shaped surfaces
ing chioling spray to prévent excessive
absomplion of heat froman externalfiee
and possible structiral damage or
spread of fire to-the protecled equip-
mient: insomes apphications, depending
on'water design density requirements,
the Type D3 Nozzles may-alsobeused
for fire control or-extinguishment.

The Type D3.Nozzles are availabla in
a-wide varigly of orifice sizes-and
spray angles {included angle of dis-
chargerloprovide versatilily n system
design. Refer 1o Techmical Data Shest
TFP880 for information on Blow-Off
Piugsihal can be used for applications
where proleclion. is: required’ against
insect infestation of ‘accurmation of
debris within he nozzle orifice.

Itisrecommended that the end user be
consulled with-respect to the suitability
of the materials of construction -and

IMPORTANT
Always refer lo Technical Dala
Sheet TFP700 for the “INSTALLER
WARNING™ that provides cautions
with respect to handling and instal-
lafion ot sprinkler sysiems and com-
ponenis. improper Randing and in-
sialfahon can permanently damage
a sprinkier system or: s compo-
rontsand cause the nozay fo failiv
aperate i-a fire sifuation.

Page 1 0of &

finish for- any given oo osive environ-
mant. The effedls of awbienl lempers:
turs, concentralion of chemicals, and
gas/chemeal velodity, should be-gon-
sideted, 4t a minimum, along with the
comosive nature to which: the =prn-
klgre may be ex¥posed

The Typs B3 Protectospray Nozzle i
aradesigrgtion For the Gem Type D3

WARNINGS.

The Type 3 Prolsctospray Nozziss
deseribed herein must be mstalfed and
matdanes wr complance with Ihis
docwinent, as well as wiil the applca-
ble stgndards of e National Fire #ro-
teation. Association, In adoifion o e
standards afanyother authorttiss haie
wiy jorisdhichion - Falluie $o°do 50 may
impair the performanceof these de-
vices.

The design of individual waler spray
fixed systems cap vary considerably,
depentling on. the-chardclerisfics: and
naiure of the hazard, -the basic pur
pose of the spiaying sysiem, the con-
Tguration ofthe hazard, and vandidrali
sonditions. Because of (hese vari-
atishs as weil as the wide rangé of
avatlable nozzie spray charatlersics,
the dewgn of water spray fxed sys-
tamis for fire profechion must-onfiy e
pedormmed by experferced designess
who themoughly understand the imiia-
tions as. well as capabilifies of such
syslems.

The owner 15 responsible for maintain-
mgtheir fire protection systemn and de-.
YiGes i proper operaling - condiion.
The instaling contractor or spankler
manufactuier should be corfacted
with any questions.

APRIL, 2006
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Technical
Data

Approvals

The natural finish, chrome plated, and
lead coated bronze, as well as stain-
less steel Type D3 Protectospray Noz-
zles are UL and C-UL Listed, as well
as FM Approved.

Maximum Working Pressure
175 psi (12,1 bar).
Also refer to Figure 2, Note 2.

Discharge Coefficient
Refer to Table A.

Spray Angles
Refer to Table B.

Finish and Material
Refer to Table E.

Thread Connection

172 inch NPT,

Physical Characteristics

{Bronze)

Frame . ............ Bronze
Deflector . Bronze
Splitter Bronze
Pin A% .. Ol . . Bronze

Physical Characteristics
{Stainless Steel)

Frame .. ....... ASTM A-296,
Grade CF-8M (equiv.Type 316 5.5)

Deflector . ... ... Type 316 8.8

Splitter . . . . . . .. Type 316 5.8

Pin .......... Type 316 S.8

Design

Criteria

Nozzle Placement. Where direct im-
pingement of waler spray onto all of
the protected surface is required by
the Authority having Jurisdiction, the
nozzles are to be spaced and direcled
so that their spray patterns will com-
pletely cover the plane-of-protection
with the minimum required average
densily; however, it is recommended
thal indoor nozzle spacing be 12 feel
{3,7 m) or less and that outdoor nozzle
spacing be 10 feet (3,0 m) or less.
Where rundown or slippage is
planned, e.g., exposure prolection of
vessels per NFPA 15, the above rec-
ommended indoor and outdoor spac-
ings also apply.

When used for prolecling the surfaces
of a vessel, for example, the nozzles
are positioned normal to and approxi-
mately 2 feet (0,6 m) from the surface.
This approach, in conjunction with a
properly selected spray angle, will
tend to make more effective use of the
spray as well as help minimize the

TFP802
3 _—PIN
-
SPRAY ANGLE 21167 — DEFLECTOR
{INCLUDED ANGLE (52,4 mm) -
OF DISCHARGE) ~ SPLITTER
AND ORIFICE SIZE | 24f2"
STAMPEDON .
WRENCHING (63,5 mm) .~ WRENCHING
AREA AREA
12" NPT : ~ FRAME
74167 (11,1 mm)
NOMINAL MAKE-IN
FIGURE 1
TYPE D-3 PROTECTOSPRAY NOZZLES
NOMINAL DIMENSIONS
K-FACTOR
ORIFICE MINIMUM
SIZE DIAMETER NFEA 150/81
{GPM + /psi) {LPM +~vbar}

NO. 16 0202 (5,16 mm) 12 173

NO. 18 0.250° (6,35 mm) 18 259

NO. 21 0.281° (7,14 mm) 23 331

NO. 24 0328 (8,23 mm) 30 432

NO. 28 0375 (9.53mm) 4.1 59,0

NO. 32 0.438" (11,13 mm) 56 80,6

NO. 34 0.500" (12,70 mm} 7.2 103.7

TABLE A
SELECTION OF ORIFICE SIZES

65" 125°
BO® 140°
95° 160°
10° 1807
TABLEB

SELECTION OF SPRAY ANGLES

disturbance effects of wind/draft con-
ditions on the water spray patterns.

Spray Patterns. The Design Spray
Profiles for the nozzle spray angles of
65 to 180 degrees are shown in Figure
2 and apply to discharge pressures of
20 to 60 psi (1,4 to 4,1 bar). Discharge
pressures in excess of 60 psi (4,1 bar)
will result in a decrease in coverage
area since the spray patterns tend to
draw inwards at higher pressures. Re-
fer inquiries on higher discharge pres-
sures to the Technical Services De-
partment. The maximum axial
distances between the nozzle tip and

plane-of-protection, for exposure pro-
tection, are given in Table C and D.
When the axial distance from the noz-
zle tip to the plane-of-protection is 3
feet (0,6 m) or less, the Design Spray
Profile is the same as the nominal
spray angles of 65 thru 140 degrees.

Main Pipeline Strainers. Main pipe-
line strainers per NFPA 15 are re-
quired for systems ulilizing nozzles
with a flow path less than 3/8 inch (9,5
mm} diameter, i.e., No. 16 thru No. 24
{Ref. Table A}, and for any system
where the water is likely to contain
obstructive material.
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RADIAL DISTANCE FROM
NOZZLE CENTERLINE, FEET
0 2 4 6 8

0
vl
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o 1oe
2 10 AA
< o
g FH————— 95
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3 4
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65°
16
¢ |
NOZZLE >
SPRAY
PROFILE ]
]
1
1 -
FIXEDANGLE _“
(ORIENTATION)
GRAVITY
NOTES:

1. Design data obtained from tests in still air.

Products Technical Services.

@

Eal

@

protection.

2. Design data applies to a residual (flowing) pressure range at the nozzle inlet of 20 to 60
psi (1,4 to 4,1 bar). For pressures up to 175 psi (12,1 bar) consult Tyco Fire & Building

Refer to the authority having jurisdiction for their minimum required residual pressures.

The shapes of the Design Spray Profiles remain essentially unchanged over the
maximum Axial Distances shown in Tables € and D.

For axial distances of 2 feet (0,6 meters) and less and for nozzle spray angles of 65° to
140°, the Design Spray Profile is the same as the nominal spray angle.

The maximum Axial Distances shown in Tables C and D are based on exposure

FIGURE 2
WATER DISTRIBUTION DESIGN DATA

RADIAL DISTANCE FROM
NOZZLE CENTERLINE, METERS
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-
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FIGURE 3
TYPE W11 SPRINKLER WRENCH

Installation

Type D3 Protectospray Nozzles must
be installed in accordance with the fol-
lowing instructions:

NOTE
A leak tight 1/2 inch NPT nozzle joint
should be obtained with a torque of 7
to 14 ft.lbs. (9,5 to 19,0 Nm). A maxi-
mum of 21 ft. Ibs. (28,5 Nm) of torque

Page 3 of &

may be used lo install nozzies with 1/2
NPT connections. Higher levels of
forque may distort the nozzle inlet and
cause leakage or impairment of the
nozzle.

Step 1. With pipe thread sealant ap-
plied to the pipe threads, hand tighten
the nozzle into the nozzle fitting.

Step 2. Tighten the nozzle into the
nozzle fitting using only the W-Type 11
Sprinkler Wrench (Ref. Figure 3). With
reference to Figure 1 the W-Type 11
Sprinkler Wrench is to be applied to
the wrenching area.

Care and
Maintenance

The Type D3 Protectospray Nozzles
must be maintained and serviced in
accordance with the following instruc-
tions:

NOTE

Before closing a fire protection system
main control valve for maintenance
work on the fire protection system that
iteontrols, permission to shut down the
affected fire protection system must be
obtained from the proper authorities
and all personnel who may be affected
by this action must be notified.

Type D3 Protectospray Nozzles must
never be painted, plated, coated or
altered in any way after leaving the
factory; otherwise, the spray perform-
ance may be impaired.

Care must be exercised to avoid dam-
age to the nozzles - before, during, and
after installation. Nozzles damaged by
dropping, striking, wrench twist/slip-
page, or the like, must be replaced.

Frequent visual inspections are rec-
ommended to be initially performed for
nozzles installed in potentially corro-
sive atmospheres to verify the integrity
of the materials of construction and
finish as they may be affected by the
corrosive conditions present for a
given installation. Thereafter, annual
inspections per NFPA 25 are required.

Water spray fixed systems fo fire proc-
tion service require regularly sched-
uled care and maintenance by trained
personnel. In addition to inspecting
nozzles for proper spray performance
during water flow trip tests of the sys-
tem, it is recommended that nozzles
be periodically inspected for broken or
missing parts (including blow-off plugs
where applicable), loading/obstruc-
tions, or other evidence of impaired
protection. The inspections should be
scheduled weekly or as frequently as

{Continued on Page 6)
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MAXIMUM AXIAL DISTANCE FOR 65° SPRAY ANGLE MAXIMUM AXIAL DISTANCE FOR 125° SPRAY ANGLE
IN METERS IM METERS
FIXED ORIFICE SIZE FIXED ORIFICE SIZE
ANGLE | 16 18 21 | 24 | 28 | 32 | 34 ANGLE | 18 18 21 | 24 | 28 | 32 34
0 32 | 38 | 40 | 40 | 44 | 46 | 47 0° 14 |15 | 20 | 24 | 30| 31| 32
30° 25 | 33 | 33 | 36 | 38 | 41 | 42 30° 1.1 | 11 |19 | 21| 26 | 28 | 27
457 22 | 30 | 30 | 34 | 35 | 38 | 39 45" 09 | 11 | 18 | 18 | 24 | 23 | 25
607 20 [ 28 | 29 | 33 | 34 | 36 | 38 60° 08 | 09 | 17 |18 | 22 | 22 | 24
90" 18 | 26 | 27 | 31 | 32 | 33 | 35 90° 06 | 08 | 14 |15 [ 18 | 1,8 | 20
120° 18 | 23 | 23 | 23 | 25 | 27 | 29 120° 05 | 07 | 10 | 10 | 11| 11| 14
135° 17 [ 18 [ 19 | 20 | 21 | 24 | 28 135° 05 | o5 | o8 |08 10| 10| 11
150° 16 | 17 | 17 |19 |19 | 22 | 23 150° 05 | 05 | 06 |07 |08 | 08| 11
180° 15 [ 15 [ 15 | 17 | 18 | 20 | 21 180° 04 | 04 |05 |06 |07 | 08|10
MAXIMUM AXIAL DISTANCE FOR 80° SPRAY ANGLE MAXIMUM AXIAL DISTANCE FOR 140° SPRAY ANGLE
IN METERS IM METERS
FIXED ORIFICE SIZE FIXED ORIFICE SIZE
ANGLE 16 18 21 24 28 32 34 ANGLE 16 18 21 24 28 32 34
o 27 | 32 | 34 | 37 | 40 | 43 | 43 0° 1,2 [ 14 | 18 | 20 | 24 | 24 | 24
307 22 | 25 | 27 | 32 | 35 | 37 | 37 30° 10 [ 11 | 1,7 |17 | 19| 21| 21
45° 19 | 23 | 24 | 31| 32 | 34 | 34 45° 08 |08 [ 15 |15 | 17 [ 20 | 20
60° 17 [ 21 [ 23 |30 31|33 ]| 33 60° 07 |08 | 14 |14 |18 | 1,7 | 18
90° 15 [ 1.8 | 21 | 28 | 29 | 30 | 30 90° 05 | 07 | 1.2 | 12 |14 | 14 | 15
120° 14 [ 14 | 18 | 20 | 22 | 21 | 24 120° 05 |05 | o7 | o8| o8| 09|11
135° 13 [ 14 [ 15 | 17 | 1.8 | 19 | 21 135° 04 |05 | 05|05 |06 | 08| 08
150" 12 |12 [ 14 |15 | 17 [ 17 | 18 150" 04 | 04 | 05 |05 | 05|07 | 08
180° 1.1 1,1 1,2 14 14 1,6 1,7 180° 0,3 0,3 0.4 0.4 0,5 0,6 0,7
MAXIMUM AXIAL DISTANCE FOR 95° SPRAY ANGLE MAXIMUM AXIAL DISTANCE FOR 160° SPRAY ANGLE
IN METERS IN METERS
FIXED ORIFICE SIZE FIXED ORIFICE SIZE
ANGLE 16 18 21 24 28 32 34 ANGLE 16 18 21 24 28 32 34
0" 21 | 24 | 29 | 32 | 34 | 37 | 38 0 1,1 11 |14 15 |18 | 21| 21
30° 18 | 20 | 24 | 30 | 32 | 33 | 34 30° 08 | 09 | 13 |14 [ 15| 1.8 | 19
457 16 [ 19 | 21 | 29 | 30 | 31 | 31 45° 07 | o8 | 11|12 |14 | 16| 17
807 14 [ 18 | 21 | 28 | 29 | 30 | 30 60° 05 |07 | 11| 1113 | 14 | 18
a0* 12 1,5 2,0 2,5 2,6 2,7 2,7 90" 0,4 0,5 09 1,0 1,1 1,1 13
1207 1.1 1,1 15 16 1.9 1.8 2,0 120 0,3 0.4 0,5 0,6 0,6 0,7 0,8
135° 10 [ 11 |12 |14 | 16 | 16 | 17 135° 03 | 03|04 |04 05| 05| 08
150 0,9 0,9 1,1 1.2 14 1.4 1.4 150° 0,2 0,2 0,3 0,3 0,5 0,5 0,5
180° 09 [ 09 [ 11 ] 1112 |13 ] 14 180° 02 |02 |02 0204 05]05
MAXIMUM AXIAL DISTANCE FOR 110° SPRAY ANGLE MAXIMUM AXIAL DISTANCE FOR 180° SPRAY ANGLE
IN METERS IN METERS
FIXED ORIFICE SIZE FIXED ORIFICE SIZE
ANGLE 16 18 21 24 28 32 34 ANGLE 16 18 21 24 28 32 a4
LI 18 21 2,7 29 34 34 3,5 0 0.8 09 11 11 1,2 1.8 18
30° 16 19 2,2 27 29 3.0 3.0 30" 0.7 0,7 1.1 11 1,1 1.5 1,5
457 14 1,8 2,0 2,6 2,7 2.7 2,8 457 0,5 0,6 1.0 1,0 1,1 1.3 1,3
60" 13 [ 17 [ 19 | 25 | 26 | 26 | 27 60° 05 |05 | 08 |08 [ 10| 11 ] 11
a0 1.1 1.4 18 2,3 2,3 2,3 24 90° 0,3 0,5 0,6 0,6 0.8 0,9 0.9
120° 08 [ 10 | 14 | 14 | 17 | 17 | 17 120° 02 |03 | 03|03 ]|05]| 05|05
135° 08 [ 08 [ 1,1 ] 11| 14 | 14 | 14 135° 02 | 02|02 |02 | 04| 04| 04
1507 0,7 0,8 0.9 1,0 1.1 1.1 1,3 150 0,2 0,2 0,2 0,2 0,3 0,3 0,3
180° 07 [ 07 [ 08 |09 |10 | 11 ] 11 180° 02 |02 |02 |02 |02]|02]02
TABLED
MAXIMUM AXIAL DISTANCE BETWEEN
NOZZLE TIP AND PLANE-OF-PROTECTION FOR EXPOSURE PROTECTION
— METERS —
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P/N 49 — 3XX — X — XXX

A

FINISH
& MATERIAL

NATURAL FINISH BRONZE

TEFLON COATED BRONZE

LEAD COATED BRONZE

CHROME PLATED BRONZE

NATURAL FINISH STAINLESS STEEL

ORIFICE
SIZE
16 No. 16
1
18 No. 18
4
21 No. 21
7
24 No. 24
9
28 Mo. 28
0
32 Mo. 32
34 No. 34

TABLEE
PART NUMBER SELECTION

TFP802

SPRAY

ANGLE
065 65°
080 80°
095 95°
110 10°
125 125°
140 140°
160 160°
180 180°

may be necessary, and corrective ac-
tion must be taken to ensure that the
nozzles will perform as intended in the
event of a fire,

For installations subject to freezing
and where blow-off plugs have been
installed, a periodic inspection must be
performed for evidence of ice build-up
from trapped condensate which could
affect the proper release of the blow-
off plugs.

The owner is responsible for the in-
spection, testing, and maintenance of
their fire protection system and de-
vices in compliance with this docu-
ment, as well as with the applicable
standards of the National Fire Protec-
tion Association (e.g., NFPA 25), in
addition to the standards of any other
authorities having jurisdiction. The in-
stalling contractor or sprinkler manu-
facturer should be contacled relative
lo any queslions.

It is recommended that water spray
fixed systems be inspected, tested,
and maintained by a qualified Inspec-
tion Service in accordance with local
requirements and/or national codes.

Limited
Warranty

Products manufactured by Tyco Fire &
Building Products (TFBP) are war-
ranted solely to the original Buyer for
ten (10) years against defects in mate-
rial and workmanship when paid for
and properly installed and maintained
under normal use and service. This
warranty will expire ten (10) years

from date of shipment by TFBP. No
warranty is given for produclts or com-
ponents manufactured by companies
not affiliated by ownership with TFBP
or for products and components which
have been subject to misuse, improper
installation, corrosion, or which have
not been installed, maintained, modi-
fied or repaired in accordance with ap-
plicable Standards of the National Fire
Protection Association, and/or the
standards of any other Authorities
Having Jurisdiction. Materials found
by TFBP to be defective shall be either
repaired or replaced, at TFBP's sole
option. TFBP neither assumes, nor
authorizes any person to assume forit,
any other obligation in connection with
the sale of products or parts of prod-
ucts. TFBP shall not be responsible for
sprinkler system design errors or inac-
curate or incomplete information sup-
plied by Buyer or Buyer's repre-
senlalives.

In no event shall TFBP be liable, in
contract, tort, strict liability or under
any other legal theory, for incidental,
indirect, special or consequential dam-
ages, including but not limited to labor
charges, regardless of whether TFBP
was informed about the possibility of
such damages, and in no evenl shall
TFBP's liability exceed an amount
equal to the sales price.

T J h "
of any and all other warranties, ex-

Ig incl 5
licular purpose.

This limited warranty sets forth the ex-
clusive remedy for claims based on
failure of or defect in products, maleri-

als or components, whether the claim
is made in contract, torl, strict liability
or any other legal theory.

This warranty will apply to the full ex-
tent permitied by law. The invalidity, in
whole or part, of any porlion of this
warranty will not affect the remainder.

Ordering
Procedure

When placing an order, indicate the
full product name and P/N.

Contact your local distributor for avail-
ability.

D3 Protectospray Nozzles:

Specify: No. (specify)} orifice, Type D3
Protectospray Nozzle with (specify fin-
ish/coating and material) with {specify
number} degree spray angle, P/N
(specify from table E).

Sprinkler Wrench:
Specify: Type W11 Sprinkler Wrench,
P/N 56-452-1-001.

Optional Blow-Off Plugs:
Specify: Blow-Off Plug Style {specify
letter), P/N (specify from Figure 1).

(No. 16) Style A .. ......... P/N 56-320-1-001
(No. 18) Style K .. ... PN 56-320-1-000
{No. 21) Style J. .. ... PN §6-320-1-008
(No. 24) Style | ... PN 86-320-1-007
(No. 28) Style H ... ... ... PN 56-320-1-006
(No. 32) Style E .. .. . PIN §6-320-1-005

(No.34) Style D ........... PN 56-320-1-004

TYCO FIRE & BUILDING PRODUCTS, 451 North Cannon Avenue, Lansdale, Pennsylvania 19446
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d Y] a a
NAITTUVAVNAIU LN OUHI¥HA Deluge Valve

(BERMAD Fire Protection Catalog)

- BERMAD Fire Protection

R R D L S SR RS DR 400 Series

Electrically Controlled
Deluge Valve

with €asylock™ Manual Reset

Model: FP 400€-2M

Typical Applications Features and Benefits

= |atch open — Closes upon local reset only
One-piece molded diaphragm-Only moving part —
No maintenance required

”/ Automatic spray or foam systems

S B B¢ Simple design - Cost effective

Egg Peticchemicalifagliice = Qbstacle-free full bore — Uncompromising reliability
OUOINI, ...  ORRIIOR R @ 2, s N = Factory pre-assembled trim — Out of-box quality

/ | Tunnels 2 |n-line serviceable — Minimal down time

[

Optional Features

# Water motor alarm

# Alarm pressure-switch (code: P or P7)

= Explosion-proof for hazardous locations (code: 7/8/9)
# Seawater service (add FS as prefix to model)

= Hydraulic release

\{ Aviation & airports
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BERMAD Fire Protection

400 Series

The BERMAD Model FP 400E-2M is suitable for systems that include electric fire detection and a piping system with a
wide variety of open nozzles.

In the SET position, the line-pressure supplied to the main valve’s control chamber [1] via the priming line [2] and
through an EasylLock Manual Reset [3], is trapped by the Easylock internal check valve, by a closed 2-Way Solenoid

\ialuo TAT and by
vaive |4

a rlncad Mann
, and o0y a cicse

o nrv Ralaaca IR1 Tha trannad nracgiire hnlde tha m
G vianua ihe

Y 24 W B W W A ad A A 'YW e
plug against the valve seat [6], sealing it drip-tight and keeping the system piping dry.
Under FIRE or TEST conditions, an electric detection system [E], through a control panel [C], triggers the Solenoid Valve
to open. Pressure is released from the control chamber by the opened Solenoid Valve, or the Manual Emergency
Release. The Easylock prevents line-pressure from entering the control chamber, allowing the main valve to latch open
and water to flow into the system piping and to the alarm device.

Valve Closed (set position) Valve Open (cperating condition)

€ngineer Specifications

= The deluge valve shall be a UL-Listed, electrically controlled elastomeric type globe valve with a rolling-diaphragm.

# The valve shall have an unobstructed flow path with no stem guide or supporting ribs.

2 Valve actuation shall be accomplished by a fully peripherally supported, one-piece balanced rolling-diaphragm,
vulcanized with a rugged radial seal disk. The diaphragm assembly shall be the enly moving part.

# The valve shall have a removable cover for quick in-line service, enabling all necessary inspection and servicing.

= The control trim materials shall consist of S.5.316 tubing and fittings, and plated brass accessories including local
EasylLock Manual Reset, 2-way Solenoid Pilot Valve, Y strainer and Manual Emergency Release.

& The control trim shall be supplied as an assembly, pre-assembled and hydraulically tested at an
ISO 9000 and 9001 certified factory.

= The Electrically Controlled Deluge Valve shall latch open in response to an electric signal. The valve shall reset to the
closed position only upon local manual activation of the reset device.
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BERMAD Fire Protection

400 Series

System Components

1 - Main Valve, BERMAD FP 400E Series
2A - Gauge Valve

3A - Pressure Gauge

4B - Priming Strainer

5A - DpifWalve

11A - Alarm Shutoff Valve

14A - Check Valve

14B - Solenoid Valve

15B - Manual Emergency Release
18B - Priming Ball Valve

19B - Drip Check

M - Easylock Manual Reset

Optional
P - Pressure Switch

Hydraulic

UL Listed
The BERMAD Model Model FP 400E-2M is
UL-Listed when installed

with specific components and accessories. Atmosphere
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400 Series

(1) L1 205 8‘/15 8115 913/15 12%s 16%1s 1911/15 231315 28 %16
: (2)L4 205 | 8. N//-\ N/A 250 9115 320 1258 41 5 16%s N/A N/A N/A N/A N/A N/A
2 Tl 142 | 5% 142 55/s 119 | 41 84 35/1s 57 21/s - = - = P -
-% Tw 228 9 220 | 8"hs | 243 | 9% | 253 10 312 | 12%6 | 326 |12%/s] 346 | 13% | 391 | 15%
g Ts 228 9 220 | 8"/ | 243 | 9/ | 253 10 318 | 122 | 326 | 12%/s] 326 2¥/5 391 | 15%s
£ Th 226 | 8/ 242 91/2 262 1 10%s | 261 | 10%s| 356 14 407 16 407 16" 546 | 211/
- Tbh 278 | 10%s | 289 | 11% | 300 |11%/s] 337 | 13V. | 3878 | 147/s | 405 |15%/is] 413 | 16Vs | 473 | 18%s
Dv @ ¥a" 1" 172" 2" 2" 2" 2" 2"
Notes:
1.L1is for flanged ANSI #150 and 1SO PN16. 3. Provide adequate space around valve for maintenance.
2.L4is for grooved end connections. 4. Data is for envelope dimensions, specific component positioning may vary.
Connection Standard Available Sizes Wet Pilot Line Elevation
« Flanged: ANSI B16.42 (Ductile Iron), 112,22 2,3,4,6,8 10 & 12" When used, refer to "Wet Pilot Line
B16.5 (Steel & Stainless Stesl), o UL-Listed for sizes 112, 2, 21/, 3, 4, 6, & 8" Maximum Elevation Above Valve" chart,
B16.24 (Bronze) Pressure Rating* Model FP 400E-1M
+ SO PN16 * Max. working pressure: 250 psi (17 bar)
* Grooved: ANSI/AWWA G606 for 2, 3, 4 & 6" * Pressure rating might be limited due to
Water Temperature solenoid valve rating

«0.5-50°C (33 — 122°F)

Manufacturers Standard Materials

Main valve body and cover

« Ductile Iron ASTM A-536

Main valve internals

+ Stainless Steel & Elastomer

Control Trim System

» Brass control components/accessories

+ Stainless Steel 316 tubing & fittings

Elastomers

» Nylon fabric reinforced polyisoprene NR

Coating

+ Electrostatic Powder Coating Polyester,
Red (RAL 3002)

Optional Materials
Main valve body

« Carbon Steel ASTM A-216 WCB
+ Stainless Steel 316

+ Ni-Al-Bronze ASTM B-148
Control Trim

« Stainless Steel 316

» Monel® and Ni-Al-Bronze
» Hastalloy C-276
Elastomers

* NBR

« EPDM

Coating
» High Built Epoxy Fusion-Bonded
with UV Protection, Anti-Caorrasion

Solenoid Pilot Valve
Standard
» 2-way Pilot Operated type
= Brass body
= Main valve closed when de-energized
» Enclosure: General purpose watertight,
NEMA 4 and 4X / IP65, Class F
« Power: 24VDC, 8 watts
= UL - Listed
Options (see also ordering guide}
= Hazardous locations:
» Class | Division 1, Gr. A, B, C, D, T4 (code 7)
» ATEX, EEx em IIC T4 (code 8)
* ATEX, EEx d IIC T4/5 (code 9)
= Voltage: see ordering guide (voltage option table)
» Stainless steel 316 body material (code K)

Gt fic vav\ge WHNOUE NGHES, BERMAD shali Tigh beheld kab\e fur
Ay errors Al nihts reservert 8 Copiright by BERMAD: PR onF o
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Welcome to Programming Designed Foam System for Tank Farm

| Enter it
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| Surface Application for Outdoor Fix Roof {Cone) Tank |

Enter Cluit

| Sub-Surface Application for Outdoor Fix Roof (Cone) Tank |

‘ Enter Cuit
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| Surface Application for Outdoor Fix Roof [Cone] Tank |

Please fillin: [ |

LH 15 ificati
Height = m
Diameter =] m
Contents = | Gasoline [92 Dctane] |[Tgpe of Liquids in Tank Farm])
Flash Point 5 F
Boiling Pint - F

The use hand hose lines or monitors as primary foam protection is subject to following conditions: G Eig[e[ange
Calculate Foam Quantity by use Application Rate and Discharge Tin €---—---—---

Hand hose lines s3aff sy he considered For cone roof tanks: Diameter *> . ] meter
Height 3 [ meter
Monitors _sjdaff s0¢ be considered For cone roof tanks: Diameter *> 18 meter

If we could not use hand hose lines or monitors as primary foam protection, we could use fized foam protection as below:

2. System Design

n
~
i
i
i
i
i
i
i
i
i
|

Classify Fuel

ngentChoosen  + [ REFEJerrn
S e m PRp—

MWHUINT 94 wihven 4 lumslsaullsunsy

{ < : o e .
4. wiheeh 4 Huniee Weisdentuy Surface Application for Outdoor Fix Roof
{1 1 /e { I 1
(Cone) Tank 11AINANT|N “Enter” az1dnguvinedl wiwed 4 sxiflumsnadonlddoya
dy ~ 9 9 1 9 ] 4 [
Wugveszuy Nagldeanuuy Tasazaneldvinaued AUGY ITUAIUAUINA1VDINT
L a XA a 4dg w a g
UszInnvouromas Flashing Point {161 Boiling Point UBBBLINAY mnuluds aliviae
HAAIAINIATTIM NFPA 11 Lazmsndoyan1eq mumanuan a tileselumsnsendoya
9 Y Y Y ' A o 1 Aa a qg/l 1 o 1 =
Avansendoyaliasudiunnsesazmioudedaill daziu Tsunsueg lidhaudense
a a Y 3 dy J A A Y I:JI [

prunanNuEana1nlumsosnuuy 14 Wil neumsnadeniodngiuaoudaly aas

9 [ 3 v 9 A 3 9
asrvadoulnilannasinveyannseoniugnaea
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mpprcstion e = [ AT Jupmimz e

[LpmimZ]
Disohorge Times = [ 55 Jminutes o

[minutes]
2. Calculate Surface Area
Surface Area 8 TO6.50 m2
4.0 ol Solution Di
Foam Solution Discharge Rate = 2. 896 6% Lpm
Choose Type of Foam Proportioner from ANSUL Data Shy = | 3~ Flange Proportioner |< --------- I Plegt I

= | 1.00 | ser
50 ine E C g -
Primary Foam Concentrate Quantity = 4 77947 Litre
6.0 ine 5 I H Li 1 Disct Ii
Mo. of Hose Line = 2.00 P ——— I [ I
[=ets]

Discharge Times = | 30.00 |< ........... | [ |

[minutes]
Flow Rate of Hose Line = 4 Lpm Lo I Eeference |

Total Flow Rate of Hose Lin = Lpm

MWHUINT 95 wihwen 4 lumslsanuTsunsy

Y = o J I A 19 dy A 9
5. Tunthee@eniuil aztlumsnaenlaveyaiugivvesszuy Nagldoonuuy
Tagazdnala Application Rate, Discharge Time, $1HIUAWAVINAIFINTY Primary Lay
Supplementary U945z UD Trlug NG vz iintvoudan1nInsgIu NFPA 11 1aza1sedoya

AaumanuIn A eselumsnsendeya Tusunsuvzdunumaigeonunla
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I Surface Anblication Il 1l =

MWHUINT 96 W91 4 TunsldauTsunsy

Y
6. lunihvea@eniuil szdlumsuananainmsmuiusiuiutazlsunaaie lu
M500NUUUTEUY INNLaZSSUY Water Spray System TMITUDIVY Surface Application for

4 < U 4 o {
Outdoor Fix Roof (Cone) Tank tifota3 91182 anatju “Back” tivonau lntheen 3 14
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tub-Sur[ace Application For Outdoor Fizx Roof [Cone] Tarl

Please fillin: [ |

LH 1 Specificati

Height

Diameter = m

Contents = | Gasoline [92 Dctane) |[Tgpe of Liquids in Tank Farm)
Flash Point = F
Boiling Pint = 100-400 | 'F

The use hand hose lines or monitors as primary foam protection is subject to Following conditions:  €--——----— EieEg[gngg
Calculate Foam Quantity by use Application Rate and Discharge T ¢-----—----

Hand hose lines _=da¥ agr be considered for cone roof tanks: Diameter > 3 meter
Height > B meter
Monitors _slaff acr be considered for cone roof tanks: Diameter > 18 meter

If we could not use hand hose lines or monitors as primary Foam protection, we could use fized Foam protection as below:

2. System Design

Cossyrun - o e
hoemChoosen  + [ REFEJe

s Eomoemace. (G SIS o\ S

MWHUINA 97 wihwen 5 lumsleanuTlsunsy

7. 1NHE190LIBI5 UABALUL Sub-surface Application for Outdoor Fix Roof (Cone)
{1 1 y § I 1 4
Tank u&naN1fu “Enter” szid1gnrinedl wihwed s sziflumsnadonlddoyaiugiuves
~ 9 9 1 9 1 4 [
JeUU “VlﬂZGl,"]ff]E]ﬂl,!’U’U Iﬂﬂi}%@lﬂ\ﬂﬁﬂlﬂ?@ﬂlﬂ\i ﬂ’JHJ’é:[\‘l mumug{uaﬂmwmm ﬂimﬂ‘ﬂ"ll@\‘i
dy a . . o & ‘ﬁy a 4 g a £2 N
1¥BINAY Flashing Point (81& Boiling Point UBI¥DINA Mnuluoe aeiinivouaasm

9

UINT31U NFPA 11 L!ﬁ%@ﬂﬂ\‘i“ﬁj@y’ﬁdNﬂﬁﬂJﬂ']ﬂN‘L!’Jﬂ fl Lﬁ’t’)ﬂi’)t’ﬂuﬂﬁﬂﬁﬂﬂsﬁﬂuﬁ ABDINTBN

U

=) a

) ¥ Y, : A o 1 Aaa o ' o !
doyalnasudiunnrewazmiloudledanil dnziu Tdsunsueg lishaudeniooian
a 9 oaz’ dy 1 A A 9y losxi o Y
anuAawaialumseenuun1d neil neumsnaenieringiuaouna 1l arsasiaaonld
Y v Y
uilannassndeyaiinseniugndes Tasazdoald Application Rate, Discharge Time, $1147U

AOAVNAIFINTY Primary 1182 Supplementary Y9452 UU InludUmMAIAY
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Mo. of Discharge Outlets 5 | 2.00 P P— | et ]

10.D ine Inlet Pipe Si

Foam velocity at the point of discharge into the tank = | 3.00 |mfsec L mmmmmmmem
Mazimum Expansion Expected = 4+ [4:1)

Ezpanded Foam Rate = 11,586.60 Lpm

Determine Inlet Pipe Size S T T —

11 Special Hydraulic Considerati

Referring to the minimum Flow rate of ANSUL High Back-Pressure Foam Mak =] 2650 Lpm

Our Flow Rate = Lpm

Our Flow Rate < EX T T T — >

Our Flow Rate > X T T T — ,

Minimum Inlet Pressure = psi L

Choose Model of High Back-Pressure Foam Maker from ANSUL Data Sheet 3 I HEFPFM-450 I{ ————————— I Tlest I

- [CETses

Mazimum Allowable Back-Pressure  ——---——--— 403 of Operating Inlet Pressure = 0.4
Mazimum Allowable Back-Pressure = psi
12D ine Static Head P [ i R i
Mazimum Height of Liquid = m
Static Head Pressure of product in ta = I 32 Insi Lo I [t I
' sub-Surface Application <

MWHUINT 98 wihven 5 lumslsanuTlsunsy

Y
8. lunhee@ednuil myeenuuyuszuy IWuAUINELUD Sub-surface Application
1 o a . . Y Y
HANANINNITOBNUDUIZUD TWNAIWELY Surface Application TagABINTBNTDYA
AWM INUINLas S aa199 Tumseonuuussuu Ty 199 Minimum Inlet
Pressure, Maximum Allowable Back-Pressure, Static Head Pressure of product in tank (a1
.. . . Y Y Y 9y 1 = Y 1 Aaa 3
Minimum Pipe Size A94n30nT9Ya IHATUNIUNNFOWAzHNOUAIDENNN Tnziu T1sunsw

22 limhauderssoamannuAananlumsoenuuy'1d
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T Sub-Surface application 14| 1l

MWHUINA 29 Wihwen 5 lumslsanuTlsunsy

9 = [ dy [ o o a2 '
9. “l,uﬂmimmmnuu i]%L‘]J‘L!ﬂ"li!l,ﬁﬂ\iﬂﬁi]"lﬂﬂ”liﬂ1u’]illi]"lui]uuﬁ$ﬂilﬂﬁmN‘”]ql,u
MI00NUUUTZUD INNLAZIZUY Water Spray System M IV Sub-surface Application

T . X | .
for Outdoor Fix Roof (Cone) Tank o5 auda anaijy “Back” onau livihvedn 3 18



|Sulface Application for Outdoor Open Top Floating Roof Tankl

Please fillin: [

LH 15 ificati
Diameter = m
Contents = | Gasoline [92 Dctane) |[Tgpe of Liquids in Tank Farm])

Flash Point - F
Boiling Fint B 100-400 F
The use hand hose lines or monitors as primary foam protection is subject to following conditions:

Calculate Foam Quantity by use Application Rate and Discharge Time

Hand hose lines sdaff scr be considered for cone roof tanks: Diameter ¥
Height »
Monitors sdafncid be considered for cone roof tanks: Diameter »

155

| meter
[ meter
1% meter

If we could not use hand hose lines or monitors as primary foam protection, we could use fized foam protection as below:

2. System Design

Classify Fuel

Class IB (T .
RgemChoozen = [ REEE e

Choose Type of Foam Agent from ANSUL Data Sheet AFC-38 33 AFFF

D Mintnemine Tann ~f Canl Annlisstinn Baks Micakaran Timan and Lanstk ol Enam Do fenm adon ol Dnn1 <

\, Outdoor Fioating Roof /

MWHUINT 910 nien 6 lumslFauldsunsy



156

Type of Seal = | Tube Seal |< ————————— [Pantograph or Tube Seal)

Determine Application Rate, Discharge Time and Length of Foam Dam from edge of Roof:

Application Rate = E Lpmim2
Discharge Time = minutes
Length of Foam Dam from edge of R = m
Unprotected Length = 288 m
4. Calculate Annular Ring Area
This is the area between the foam dam and the tank wall £ mmmmmmmmm I Eeterence |
Total Surface Area = TO07.14  |m2
Unprotected Roof Area = 65170  |m2

Annular Ring Area S m2

5_Calculate Pri E o :

oam Solution Discharge Rat = 67637 |Lpm
MWHUINT 911 nheen 6 lumsldauldsunsy

10. 1INHE9RLIBITNAONUUL Surface Application for Outdoor Open Top Floating
i 1 ¥ 1 I 1 g
Roof Tanki@naifu “Enter” azid1gniivedl wihweh 6 wmidlumanaidonlddoyanugiu
= Y v : Y @ o
Y9332 UY N9z ldoanuuy Tasazavdlduuaved ANNge IuAIUgUINa19YDInd Uszin
4 a g a { < @ v
Y9 4F¥OINAY Flashing Point 1182 Boiling Point Youifemnas nnuluds aziinihveuansm
11ATFIU NFPA 11 tazaisndeyaneaaunianuln a esielumsnsondoya Tasazdoq

k4
1AONFUAVD Seal TIND Type of Seal Protection naesnninezdesld Application Rate,

Discharge Time, UIUAWALNAIT NI Primary 1a& Supplementary Vo520 THUADINGY

v
2L
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H I Mitdnne Flnatinn Ronf | P [E——

MWHUINT 912 niheen 6 lumslFauldsunsy

9
1. TunihveRedduil sdlumstaaiwannmsmuiasiaunazysunaaen lu
MI00NUUUTEUY INNLAZTZUY Water Spray System TIMTUDUILY Sub-surface Application

4 3 ' 4 o A
for Outdoor Fix Roof (Cone) Tank tilataSauda 3enatfu “Back” iionay lwihnedn 3 14
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| Internal Floating Roof Tank |

|
[

Please fill in:

LH 15 ifizati
Height = m
Diameter = m
Contents =] | Gasoline [92 Octane] |[Tgpe of Liquids in Tank Farm]
Flash Point 5 F
Boiling Fint - ‘F
The use hand hose lines or monitors as primary foam protection is subject to following conditi ¢----——---
Calculate Foam Quantity by use Application Rate and Discharge T £-—----—
Hand hose lines =33 oo be considered For cone roof tanks: Diameter > 3 meter
Height > [ meter
Monitors Az ser be considered for cone roof tanks: Diameter > 18 meter

If we could not use hand hose lines or monitors as primary foam protection, we could use fized foam protection as below:

2 Review T EFi
Full Surface Fire: Use Surface Application with Fized Foam Dischrage Outh ¢-----——--
Seal Area Fire: Use Top of Seal Method with Foam Dam £---mm—-

MWHUINT 013 nrheen 7 lumsldauldsunsy

12. MAMTNI0IBIT BN Internal Top Floating Roof Tank !,!,Eaﬁﬂﬂﬁﬂ‘u “Enter” 9

9 1

y A4 g A < & ) & = v
VI HIOU 190N 7 ﬂgﬂjuﬂ'ﬁﬂﬂlﬁﬂﬂﬂlﬁﬂlﬂgawu;ﬁqumaﬂigutﬂ ﬂ%gﬁlsﬁ@ﬂﬂ!lﬂﬂ Tﬂﬂ

QU

Y
1 1 4 [T a
%zﬁ’aﬂﬁmmmm AN L%uﬂTuﬁuﬂﬂaTﬂm@ﬂﬂQ ﬂszmwﬁumg%amm Flashing Point Lla1¥

g a { [ v
Boiling Point ¥eu¥ornas Minulude aziinihaondnnninsgiu NFPA 11 nazasadeya
1 A 1 Y Y A [ ~ a dgj I
AN ATUNIANUIN A LW@%?ﬂiHﬂTﬁﬂﬁi’)ﬂﬂlﬂﬂvﬁ Tﬂ&lfﬂmmmaﬂaﬂymzﬂlm“mmzmmmﬂu

Full Surface Fire W?@ Fire Seal Area Fire ngﬂﬂﬂﬁﬂn “Enter”
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| Surface Application for Internal Floating Roof Tank |

Please fillin: ||

LH 15 ificati
Height =] m
Diameter = m

Contents = | Gasoline [92 octane) |[Tgpe of Liquids in Tank Farm])
Flash Point - F
Boiling Pint = 100-400 |'F

The use hand hose lines or monitors as primary Foam protection is subject to Following conditions:  ¢--------- Eg[g[enge
Calculate Foam Quantity by use Application Rate and Discharge T <---------

Hand hose lines _sAg¥ asy be considered For cone roof tanks: Diameter 3 . ] meter
Height > [ meter
Monitors _sAa¥ 5o be considered For cone roof tanks: Diameter 3 18 meter

If we could not use hand hose lines or monitors as primary foam protection, we could use fized foam protection as below:

2. System Design
Classify Fuel = I Class IB I( _________ I Teut I
Agent Choosen = I AFFF |< _________ I Teut I

ST e m R

Chanca Tana Aaf Faam Gaant froam GRMSIHE Nata Shaak = I aFr-2a v aFFFE I .......... I Rlzur I
» [\ Internal Floting Surface T(

MWHUINT 914 wreen 8 TumsldauTlsunsy

) A A . v A ¥ 1 e
13. 91nvivI1vINaLsuaaniUy Full Surface Fire Ll,a')ﬂﬂ‘ﬂ’]!ll “Next” IFHUIIOU
v = < ) o A 'y &
niven 8 wilumsoonuuy Iaely Surface Application ﬂﬂlﬁﬂﬂiﬁﬂlﬂyﬁWHjﬁuﬂl@ﬁi%UU
< ) v . Y s o &4 A
Nz lgeenuuy Tagazasdlavuiaved ANV LTUNIUFUINANUDIO Uszianveurenag
{ a ad @ 1
Flashing Point i8¢ Boiling Point mmg%mm mnuluds ﬁ]ZﬁﬁﬂWﬂﬂLlﬁﬂ\iﬂﬁﬂﬁiﬁWH NFPA
i1 4
11 !LﬁZWTiN"fJI@HaG]NG]GﬂiJﬂWﬂWH’Jﬂ fl Lﬁﬂ%’)ﬂiuﬂWiﬂ‘iﬂﬂ%ﬂhﬂﬁﬂNﬂ‘Viﬁ\iﬂWﬂﬁuﬂgﬁﬂﬂiﬁ
Application Rate, Discharge Time, IUIUTYALNAIT T Primary 1161 Supplementary U

szuu TWudumasdie
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¢ % Internal Floting Surface 1< I

MWHUINT 015 nrheen 8 lumslFauldsunsy

9 = o dy IS o o a 1
14. luntve@ednui %xgﬂummﬁmwa%1ﬂmiﬂmammmuuazﬂimmmm114
M500NUUUTEUY INLaZSZUY Water Spray System TIMIVOUIUY Surface Application for

4 <3 U 4 1Y 1
Internal Top Floating Roof Tank tijo1er3auda 3anatlu “Back” tonaulniaei 7 18
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| Surface Application Top of Seal for Internal Floating Roof Tank |

Please fillin: [ |

Height = m

Diameter = m
Contents = | Gasoline [92 Dctane] |[Tgpe of Liquids in Tank Farm]

Flash Point - F

Bciling Pint - F
The use hand hose lines or monitors as primary foam protection is subject to following conditions: L
Calculate Foam Quantity by use Application Rate and Discharge Time Lo
Hand hose lines sAafpey be considered for cone roof tanks: Diameter » g meter

Height » B meter

Monitors _sha ¢ be considered for cone roof tanks: Diameter 3 18 meter

If we could not use hand hose lines or monitors as primary foam protection, we could use fized foam protection as below:
2. System Design

Cussigruel =[G e

AgentChoosen = [REEEJe

O e — B

MWHUINT 916 v 9 lumslFaullsunsuy

9 A A . 9 A Y Y dy

15. 9INHIN90IIT ABNLLY Seal Area Fire 1AI0AN1[1 “Next” v1d1g 1901

1} d 1
wihved 9 aziilumsesnuuuTaeld Surface Application 1111 Top of Seal nauden lddoyya
dy d' 9 Y ] 9 ] 4 [
Wugveszuy ez ldeonuuy Tasazdodldunnavod AUER IFURUEUINA1UBINT

4 a 4 a {2 [ a
U321ANUDUFOINAY Flashing Point 182 Boiling Point ¥out¥arnas ntnuluds sauds ytiaves
Seal 92 5inT90UAAIAINIATFIU NFPA 11 102A15NUDYAA1IATNAIANUIN A 13811
4

ﬂ"lﬁﬂiﬂﬂﬂgl)m;l‘amﬂﬂWﬁﬁmﬂﬁuﬂz&lﬂﬂﬁ Application Rate, Discharge Time, 91UIUAY

AUINASF M5 Primary 182 Supplementary Y0352 U I1ludUING IR
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T[\Internal Floating Top Seal I<] 11l

MNHUINT 917 wiwen 9 lumsldauTlsunsy

Y = o d’l I o o a [
16. luntee@ernui %mJummamNaﬂ1ﬂmﬁﬂmammmuuazﬂimmmm“l,u
myoonuuUszuy TWuaz s2 Uy Water Spray System TMIVDUIUY Surface Application for

4 < 1 4 [ {
Internal Top Floating Roof Tank tilota5aid2 anaiju “Back” tonduliwihnedn 7 18
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| Dike Protection

Please fill in: /1
1. Hazard -
Contents = | Gasoline [92 Octane) |[T;pe of Liquids in Tank Farm)

Flash Point = F
Eoiling Pint = 00-400 |'F

Dike Width - m

Dike Length = m

2. System Design

Claszily Fuel ] Class IB F T oaw

Agent Choosen = AFFF o

ccoebe ¥ M e A

=
Choose Type of Foam Agent from ANSUL Data Sheet - [TAFc3A 3% AFFF |-

[Lpmim2]

mpposionrts - [T Jipmmz e

Discharge Times =

[minutex)
3. Calculate Surface Area
Surface Area = 2.500.00 m2

' D ine F Solution Disch R

» | Dike Protection / |<
MWHUINT 918 Wen 10 TumsldauTsunsy

9 A A A . . Y A v
17. 1NYHUI9DN 2 1B U0 NLLUD Dike Protection LL@’JﬂWVIIJSJ “Enter” 3210190

U

y &y 4 < & L & = y v
vieel vieen 10 azilumsnamenlddoyaiugiuvesszuy Nzlveenuuy Tasazdes

[ 1 4 @ { a
lavuaves AN LZ%IHNWHﬁuEJﬂﬁN"U’ENﬂQ ﬂizmwmﬁmwm Flashing Point {8i¢ Boiling
= 9

§ a aAd Y ' 1
Point GUENL%@LWﬁQ ‘Vll,ﬂ'Ubl‘Llﬂ\i WUNUNIIIBUFAAIAININTIIU NFPA 11 Lm':miwffau"amﬂ@]

A Y} Y ¥ v ¥ ' A
ATUNIARUIN A !W@%ﬂﬂiuﬂﬁﬂiﬂﬂﬂlﬂuﬂﬁ @ﬂﬁﬂi@ﬂﬂlﬂuﬁﬁiﬂﬂiﬂﬂ’)unﬂ%@ﬂLm&‘ﬂll'é)u

E4 b4
o A

% ] AA a 09.1, 1o ' A a a [
AIDYNNUY URSUU I“]J‘i!l,ﬂ'ﬂJi]%lliﬁ/n\‘ﬂu{smﬁi@@ﬁ]tﬂﬂﬂ’]?ﬂﬂﬂ‘lﬂlﬁ?@iﬂﬂ?if]f]ﬂl,l,‘U‘Uhlﬂ MU

' A A 9 o o Y M A o Y
ﬂ@uﬂ’]ﬁﬂﬂmﬂﬂlwalmqqmu%@u@ﬂth ﬂ35@]3jﬂﬁﬂﬂiﬁlluﬁl%nﬂﬂﬁq'J’]"’ll'[’)lluaﬂﬂiﬂﬂuugﬂﬂﬂ\j
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T Dike Protection 1 3 1l

MWHUINT 919 nraen 10 TumsldauTlsunsy

9 2 Y dy < o o a 1
18. Tumihwe@enuil stlumsudainannmsfiasiviumazlsunaae lu
msoonuULTUL Wy §115 U Dike Protection tioias 2t 3anatju “Back” tiendyli

wihved 2 18 th ludesmsldauTdsunsulandn ldnatlu “Back” ivondu lnihaeh 1

Good Bye

MWHLINA 220 wilnegaionousonaInms IdauTysunsy
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3. MINATIUISULY
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