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Evaluation test of applicability of Compressed Air Foam fire extinguishing

system for train fire at rescue station in Subsea tunnel
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ABSTRACT: Recently, a mega project such as Korea-China or Kore-Japan undersea tunnel project has been emerged for
detail discussion and the interest in undersea tunnel is on the rise. More severe damage by train fire is expected in
undersea tunnel comparing to ground tunnel and thus the study on more efficient fire extinguishing system, besides
existing disaster prevention design is underway. To that end, a full-scale fire tests using CAF fire extinguishing system
which has been developed by modifying traditional foam fire extinguishing system for fire suppression at rescue station
in timely manner were conducted over 7 times. The test was conducted after setting the rescue station in virtual tunnel
with a car of KTX. As a result of using compressed air foam directly to the fire source, 30 liter of Heptane combustibles
was extinguished within 1 minutes. Applicability of compressed air foam to train fire at rescue station in undersea tunnel
was has been proven and further study is considered required while changing the nozzle angle and location so as to
achieve quick and easy extinguishing goal, making use of the advantage of CAF, as well as to reduce the fire water and
chemicals required.
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Table 1. Comparison between existing fire extinguishing system
and CAF system

Existing fire extinguishing
Item system CAF system
Non-spraying | Spraying
Rate per
unit area |\ standard 10.2lpm/m? 1.631pm/m?
(Fire
Service Act)
Fire Class A Class A (normal
extineuishin Class A (normal fire),| fire) Class B (oil
cag aci (normal fire) | Particular fire) Particular
g capacity combustibles combustibles
Fire A fully-sealed Outdoor/indo .
. ... | compartment, Outdoor/indoor and
extinguishin or and open
.. not outdoor or open space
g conditions space
open space
. Fire pump and Fire pump Fire pump and fire
Fire water and fire
fire water tank water tank are not
supply water tank
are needed needed
are needed
Very small
drainage because
Drainage Large Large of flow rate which
is 1/7 of existing
ones
Power
supply for Needed Needed [;(;:versefo;;;if
fire pump pump sep. y
Pipe
dlameter. by No base 6 3
protection
zone
Cost .
efficiency Average Average High
. Complex and Complex and .
Maintenance . frequent Simple
frequent failure ..
failure
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Fig. 1. Principle of CAF system

Fig. 2. Components of CAF system

Table 2. Components of CAF system

NO Description NO. Description
1 Fire water tank 11 Lvel gauge
2 Foam tank 12 Fire water inlet
3 |Operation switch board| 13 Foam inlet
4 Foam mixer 14 Air Vent
5 By-Pass valve 15 | CAF generation regulator
6 |Compression gauge board| 16 Pressure regulator
7 | Compression switch | 17 Air Vent
8 CAF outlet 18 |Compressed air control valve
9 Safety valve 19 N2 or Air cylinder
10 Cylinder manifold 20 Cylinder valve
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Fig. 6. CAF Discharging
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Table 3. 1st & 2nd test result
Ist test 2nd test
Parameter
1 2 3 4 5 6 7
Nozzle height train roof train window
burner 1 1 2 3 1
heat release rate (MW) 335 335 5.64 11.88 3.35
. . + +
Fire extinguishing method water water + Foam CAF CAF CAF CAF water + Foam
agents agents
Result Failure Failure Failure Success Success Success Failure
Time to extinguishing 163 105 110 33 41 59 112
Table 4. Temperature graph (1st test)
1 2 3
800.0 800.0 800.0
700.0 700.0 700.0
= 600.0 - 600.0 ; 600.0
Too [P I R AR | Gew s a
F 4000 / AN 43 | & 4000 ) \ 4 | § 4000 \/ ; \ “
Ist test L300 /_/ W % w00 [f ‘ m E;’m,o / ) ”
2000 ) 12 000 2 2000 ) -
100.0 / 100.0 / 100.0 L
0.0 0.0 0.0
0.0 50.0 100.0 150.0 200.0 250.0 0.0 50.0 100.0 150.0 200.0 250.0 0.0 50.0 100.0 150.0 200.0 250.0
Time (s) Time (s) Time (5)
Table 5. Temperature graph (2nd test)
4 5
1000.0 1000.0
_ 500:0 _ BO(]:O
8 700.0 " ,!i 700.0 .
g oo " g oo w
‘E 500.0 # E 500.0 43
2 4000 2 4000 #
E 300.0 _z; E 300.0 — 45
200.0 200.0
0 60.0 80.0 100.0 120.0 0 0.0 20.0 40.0 60.0 80.0 100.0 120.0
Time (s) Time (5)
2nd test 6 7
g 700:0
£ 6000
z 500.0
§ 400.0
£ 2000
= 200.0
0:0
Time (s) Time (s)
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