SEEMENDT

1a)e weo 5
21Nssal ae ] |2naT] 1a]e,
d x_ g lep @ w104 158 | / M

1 < —
Pl ﬂﬂ”v»_aﬂl/v} I y. e R fooo

weo
aNeA
anep a)e euondo
[eA 218D ¥994D oy (1 om_.m ) . \,
pelelay aimdny | \
\ \
19)uelg
weoq |~ R e W

MNVY1 400d INOD NO
NOILYOI'lddY NOILD3rNI 30V4iNS-ans

CHEMGUARD
204 S. 6" Ave + Mansfield, Tx 76063 « (817) 473-9964 « FAX (817) 473-0606

www.chemguard.com

DATA SHEET #D10D03191

REVISON: 09/2005



TYPICAL OUTLETS FOR SUB-SURFACE INJECTION
INSIDE CONE ROOF STORAGE TANKS

Connections for Sub-surface Foam Makers

Gate Valve
Check Valve

% —> ¢

I

2 Outlets Rupture Disc Test Connection

(optional)
/ Dike Wall
P4

3 Outlets

4 Outlets
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FOAM VELOCITY

EXPANDED FOAM VELOCITY vs PIPE SIZE
212", 3", 4", 6", 8", 10", 12", 14"

Standard Schedule 40 Pipe
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FRICTION LOSS OF EXPANDED FOAM
THROUGH VARIOUS SIZE PIPES

These subsurface graphs depict the friction loss characteristics of foam with an expansion of 4 to 1 and inlet
velocities for various pipe sizes. The 4 to 1 ratio is the value to be used for friction loss and inlet velocity

calculations.
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EXAMPLES OF TYPICAL TOP AND BELOW SEAL
APPLICATIONS FOR FLOATING ROOF TANKS

Foam
Maker

Aerated Foam

VIO

3y
N
\
\
N
N
\ A
N Weather Shield
N N
™~ Foam Dam N
t - Foam Maker N
NN | E Aspirated
N Brace Foam Solution \/ oam
N
Q
N
N
N , . E ,_i\ Seal
N 4 kv N\
N ) / Q
N N
N N
Foam N N
Solution N Pontoon N
N Roof N
\\\\\\\\\\\\\\\g g\\\\\\\\\\\\\\\\
| Typical Top of Seal Application | Typical Below Seal Application
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SEAL AREA PROTECTION USING A FOAM MAKER
OR HANDLINE NOZZLE FROM LADDER AREA

4
Siamese Foam Outlet for —__|
Handline Connection

[ 10

T Opening Valve

. Foam Maker
— 1 D/
| |
]

p 4
\A'/

Back Board Mounted
Higher than Uppermost
Position of Roof

Stairway

Platform

AN

Stairway ——~_|

Wind Girder

Ladder

/ Foam Dam

/ Brace

&Y
-/

y

Floating Roof
3
Tank Shell ﬂ\ .
\
Product
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TYPICAL ARRANGEMENT FOR SUB-SURFACE SYSTEMS
INTO A CONE ROOF STORAGE TANK

N
Tank Shell \
N
D
Rupture Disc Swing N
(optional) Check GateValve
Valve
V.
From High Back
Pressure Foam Maker At Least 1 ft.
N (0.3m)
N Water Bottom
ﬁ (AN AN
Foam
Flow
Valved Test Connection
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STORAGE TANK PROTECTION SUMMARY

Fixed-Roof (Cone) Tanks

Pontoon or Double-Deck Floating Roof Tanks

Number Not applicable Mechanical Shoe Seal.
Required 1 - For each 130 ft. (39.6 m) of tank circumference (no foam
dam required)
« Tube Seal - Over 6 in. (15.2 cm) from top of seal to top of
= pontoon with foam outlets under metal weather shield or
- _ secondary seal.
5 8 1 - For each 60 ft. (18.3 m) of tank circumference (no foam
own dam required)
o > Tube Seal - Less than 6 in. (15.2 cm) from top of seal to top
2 g of pontoon with foam outlets under metal weather shield or
= c secondary seal.
o8 1 - For each 60 ft. (18.3 m) of tank circumference (foam
-3 dam at lease 12 in. (30.5 cm) high required).
TT
5 g Hydrocarbon | Not Applicable. 0.30 gpm. (1.14 L/min.) per sq. ft. (sq. m) of annular ring
»n = [ Application area with foam dam or with foam application under metal
E © | Rates weather seal or secondary seal. 0.50 gpm (1.9 L/min.) per
5 % sq. ft. (sq. m for all other applications).
O o
c n
g Discharge Not Applicable. 20 min. - with foam dam or under metal weather shield or
i Times secondary seal.
Polar Not Applicable. Not covered by NFPA 11.
Solvents
n Size of Monitors for tanks up to 60 ft. (18.3 m) in Monitors not recommended.
o Tank diameter.
c c Hand hoselines for tanks less than 30 ft. (9.2 m) Handlines are suitable for extinguishment of rim fires in
§ 2 in diameter and less than 20 ft. (6.1 m) high. open-top floating roof tanks.
=5
% I 2 2
* a [ Hydrocarbon | 0.16 gpm/it”. , 0.16 gpm/ft”. ,
GCJ ~ || Application [(6.5 L/min.)/((m%)] (6.5 L/min./m?)
= S | Rates For rim fires in open-top floating roof tanks.
5"
E £ | Discharge Flash point below 100°F (37.8°C) 65 min. Use same times as for open-top floating roof tank rim fires.
< Times Flash point 100°F - 140°F 50 min.
2 Crude Oil 65 min.
Number Same as table for foam chambers. Not Recommended.
Required
Hydrocarbon | Minimum 0.1 gpm/ft. [(4.1 L/min.)/m?] of liquid Not Recommended.
Application surface.
% Rates Maximum 0.2 gpm/ft. [(8.2 L/min.)/m?]
P~ Foam velocity from outlet shall not exceed 10 ft.
9 8 per sec. (3.05 m per sec.) for Class 1B liquids or
o 2_0 ft per sec. (6.1 m per sec.) for all other
7 .g liquids.
Qo ©
2.9
n 5 | Discharge Flash point 100°F (37.8°C) 30 min. Not Recommended.
2— Times To 140°F (194.4°C)
Flash point below 100°F (37.8°C) 55 min.
Crude Petroleum 55 min.
Polar Not Recommended Not Recommended
Solvents

For S1 units: 1 gpm/ft*. = 40.746 (L/min.)/m; 1 ft. = 0.305 m; 1 ft*. = 0.0929 m*; 1 in. = 0.0245 m; °C = °F - 32/1.8.
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STORAGE TANK PROTECTION SUMMARY

Fixed-Roof (Cone) Tanks and Pontoon or Double-Deck Floating
Pan-Type Floating Roof Tanks Roof Tanks, (Open-Top or
Covered) Annular Seal Area
Number Up to 80 ft. (2.44 m) dia. 1 Foam Chamber 1 for each 40 ft. (12.2 m) of circumference
Of Foam 81 to 120 ft. (24.7 - 36.6 m) dia. 2 Foam Chambers with a 12-inch (30.5 cm) high foam dam.
Outlets 121 to 140 ft. (36.9 - 42.7 m) dia. = 3 Foam Chambers
Required 141 to 160 ft. (43 - 48.8m) dia. 4 Foam Chambers 1 for each 80 ft. (24.4 m) of circumference
161 to 180 ft. (49 - 54.9 m) dia. 5 Foam Chambers with a 24-inch (61 cm) high foam dam.
181 to 200 ft. (55.2 - 61 m) dia. 6 Foam Chambers
Over 210 ft. (61.2 m) 1 additional for each
c 5,000 sq. ft.
=l
I
2 Hydrocarbon | 0.10 gpm (0.38 L/min.) per sq. ft. (sg. m) of liquid surface. 0.30 gpm. (1.14 L/min.) per sq. ft. (sg. m) of
2 Application annular ring area between tank wall and foam
< Rates dam.
&
L? Polar See Manufacturer's Approval Report. Not covered by NFPA 11.
o Solvent
o Rates
n
o
g Hydrocarbon Type |
Application
Times Flash Pt. 100°F - 140°F (37.8°C - 194.4°C 20 min. 30 min. 20 min.
Flash Pt. Below 100°F (37.8°C) 30 min. 55 min.
Crude Petroleum 30 min. 55 min.
Polar Type | 30 min. Not covered by NFPA 11.
Solvents Type Il 55 min.
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SURFACE APPLICATION
Determining Discharge Time and Application Rate (Cone Roof Tanks)

Discharge time and application rates are determined according to the type of fuel contained in the storage tank being
protected. The following are minimum discharge rates recommended by Chemguard.

Foam Chambers Monitors/Hand Hose Lines
As Primary Protection -OR- As Primary Protection
Foam Application Rate Discharge Application Rate Discharge
Fuel Protected Concentrate  gpm/ft? (Lpm/m?) Time apm/ft? (Lpm/m?) Time
Hydrocarbon
Flash point AR-AFFF .10 (4.2) 30 min. .16 (6.5) 50 min.
between Fluoroprotein .10 (4.2) 30 min. .16 (6.5) 50 min.
100°F and AFFF .10 4.1) 30 min. .16 (6.5) 50 min.
200°F (38°C and 93°C)
Hydrocarbon
Flash point AR-AFFF .10 (4.2) 55 min. .16 (6.5) 65 min.
below 100°F Fluoroprotein .10 (4.2) 55 min. .16 (6.5) 65 min.
(38°C) or AFFF .10 4.1) 55 min. 16 (6.5) 65 min.
liquid heated above flash point
Crude Petroleum AR-AFFF .10 (4.1) 55 min. .16 (6.5) 65 min.
Fluoroprotein .10 (4.1) 55 min. .16 (6.5) 65 min.
AFFF .10 4.1) 55 min. .16 (6.5) 65 min.
Alcohols
Methanol
U.G. .10 4.1) 55 min. .16 (6.5) 65 min.
3/6 .10 (4.1) 55 min. .16 (6.5) 65 min.
Ethanol
U.G. .10 4.1) 55 min. .16 (6.5) 65 min.
3/6 .10 (4.1) 55 min. .16 (6.5) 65 min.
Isopropanol
U.G. .15 (6.1) 55 min. .16 (6.5) 65 min.
3/6 .15 (6.1) 55 min. 16 (6.5) 65 min.
Ketones
Methyl Ethyl Ketone
U.G. .10 (4.1) 55 min. .16 (6.5) 65 min.
3/6 .10 4.1 55 min. 16 (6.5) 65 min.
Acetone
U.G. .15 (6.1) 55 min. 24 (9.8) 65 min.
3/6 .15 (6.1) 55 min. 24 (9.8) 65 min.
Aldehydes
U.G. 17 (6.5) 55 min. .16 (6.5) 65 min.
3/6 17 (6.5) 55 min. .16 (6.5) 65 min.
Esters
U.G. .10 4.1) 55 min. .16 (6.5) 65 min.
3/6 .10 4.1) 55 min. 16 (6.5) 65 min.
Ethers
U.G. .15 (6.1) 55 min. .24 (9.8) 65 min.
3/6 .15 (6.1) 55 min. 24 (9.8) 65 min.
U.G. Ultraguard 3% AR-AFFF
3/6 3% - 6% AR-AFFF @ 6% Proportioning
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