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Development of Auto Mixing System of High Expansion Foam for
Optimal Expansion Performance according to Changing Temperature
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ABSTRACT

Fire fighting foam is expanded when it mix with many water in mechanical method. It have adapt-
ability, mass production possibility, long-time storage possibility. But foam isn’t recommended that it
use for extinguish the fire in winter. Because of, expansion ratio is changed according to exterior tem-
perature and environment. In this study, we analysis to effect of expansion according to temperature
and develop auto mixing system available for fire engine. As a result of non-standard drug mixture
is 3.0% up to 30.08% depending on the temperature of the fire showed that the difference in perfor-
mance occurs. In addition, analysis of the applicability of automatic mixing system design values and
actual experimental data as 0.012% maximum error of the applicability of the system obtained accord-
ing nataname was judged.

Key words : Fire fighting foam, Foam concentrate, Foam system

J. of Korean Institute of Fire Sci. & Eng.
Vol. 24, No. 6, 2010

1. A'I = 8~15419] &28& 77}t o FFAZ, Asrtx AR

S, fRARE W ohUeh B, BIF, AsEL 5

p=¥¢]
S
A3

il

IAELSAE vhge] Bl Easlo U0e  HE, $Y3 g FolA AR 43 Hud
wol gl WEs|o olstel /1 AH FRoR 3 Yok
F719) £3 aksel ABS WAL SIS B A2 Tasiepel Ropls Frd] Af
oh EASORAE olgd 2sBES U Al B/l SIS F OuoR st aslg zz}fraz
A

O
S AR Ao BT sl Ba
s

=
"E-mail: riedh@incheon.ac kr I o]H 3 FEAFFkA

139

F AULEAE 7= St *HE
=

Bt fo



2.1 2E Ms AIE 2y
B AFdre x| mE x4k
248 98 raiaidr|ed@ e
oM A S Ye ELEHEA L] F2l%el
% 71ZAFA 2 (KOFEIS 0103)0)] 715381 22A TS
=4

Skt

WEAYs APE 98l Figure 19] ¥5& SEZAE

to] 248i5om, 2x2x Im 7]

ZesloRA 7 Sukek A 7R S 9
I

3L
1
25 AR B2 HEAANE )88 AW B4 UEIT

= \%

wry) = 1

S QxS/60 )

Q: L7 18T WEFH(O)

S: EFR7I7HER)

V: F88719 83()

HH] S o P

a) 27Ed9 255 20+2°CE g

b) EFEHL & T FAsNrt IA HlE 4
THETH

0 B It FHEFE BELTEIZ UESY
1.0+ 0.2kg/em’E 3lo] 127 Z5EN WEFS 6.0+

022 243l Foh
d) ERgNS NBE §710 Wk
o =30 PEUY % WEFS /129 298 =

515

=200

[———— 770

2 Mesh Nozzle
G
l Net 4

Figure 1. High-expansion foam quality test generator
(KOFEIS 0103).
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Figure 2. Experimental of high-expansion foam.
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Table 1. Boundary Conditions

Division Boundary Conditions

Temp. | 6 Case (5, 10, 15, 20, 25, 30°C)
Aqueous |5 o 25,27, 2.9, 3.0, 3.1, 3.3, 3.5%)
Solutions
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Figure 3. Expansion foam performance ratio with variable
temperature.
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Figure 4. Optimal foam-water mixing ratio with tem-
perature.
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Table 2. Experimental Result to Expansion Foam Performance Ratio with Variable Temperature
Division 2.5% 2.7% 2.9% 3.0% 3.1% 3.3% 3.5%
40°C 82.55 102.83 115.09 117.92 117.92 122.17 124.06
30°C 78.30 95.75 106.13 108.02 111.32 115.57 119.34
25°C 75.47 91.51 98.11 102.36 108.96 113.68 116.51
20°C 74.53 86.79 96.23 100.00 106.60 111.79 114.62
15°C 73.58 83.49 92.45 96.23 103.30 107.55 110.38
10°C 71.23 80.19 89.15 93.87 100.94 104.25 106.60
5°C 69.81 77.83 83.49 91.51 98.58 100.94 105.19

J. of Korean Institute of Fire Sci. & Eng., Vol. 24, No. 6, 2010



142

| o 040
2w

2+ 510tH

&

. J

Figure 5. An outline of auto mixing system for variable
temperature.

Real-Time
Temperature
Measurement

Calculate
Optimal
Concentration

1—;1

Real-Time
Water Pump
Flow
measurement

Real-Time
Foam Pump
Flow
measurement

\_l_l

Calculate
Concentration

Real-Time
Foam Pump
Flow
measurement

Optimal
Concentrate?

Figure 6. Flowchart of auto mixing system for variable
temperature.
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Table 3. A Specific Gravity and a Mixing Ratio of Variable
Temperature

Temperature
(O
Mixing
Ratio (%)
Specitfic 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00
Gravity 79 64 52 40 34 28

10 15 20 25 30 35

3.7 | 33 3 27 | 25 | 23
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Figure 9. Assessment result of experimental group for
comparison.

Table 4. Experiment Result for a Variation of Time to Specific Gravity

Division Variation of Time to Specific Gravity
Temperature (°C) | Mixing Ratio (%) | Specific Gravity 30 sec 60 sec 90 sec 120 sec | 150 sec
10 23 1.0028 1.0028 1.0029 1.0027 1.0029 1.0028
15 2.5 1.0034 1.0032 1.0034 1.0033 1.0035 1.0034
20 2.7 1.0040 1.0040 1.0041 1.0039 1.0041 1.0041
25 3.0 1.0052 1.0052 1.0051 1.0053 1.0053 1.0052
30 33 1.0064 1.0063 1.0063 1.0065 1.0064 1.0064
35 3.7 1.0079 1.0080 1.0081 1.0079 1.0080 1.0078
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Figure 10. Experiment result for a variation of time to
specific gravity.
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