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Fire Test for the railway vehicle before interior replacement

in Room Comer

SEE R P R e F-x e
Lee Duck—Hee, Park Woon—Hee, Jung Woo—Sung, Lee Dong—Chan

A large-scale fire test was done for interior materials from a vehicle installed within a fire test room. The interior
materials are the old style before interior replacement by the Korean guideline for the safety of rail vehicle. Ignition
source (gas burner) was increased in several controlled steps. The objectives of this test are to assess the fire
performance in terms of ignition and flame spread on interior lining materials and to provide data on an enclosure fires
involving train interior materials that grow to flashover. This data will be used to develop and calibrate an Fire
Dynamics Simulator (FDS) model for fire growth on the interior vehicle.
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Fig. 1 ISO 9705 propane sand box burner Fig. 2 Typical calibration curve
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Fig. 3  Temperature thermocouple locations Fig. 4 Test room equipped with old-type interiors
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Table 1. Old-type interior specimen descriptions

Component Description
Side wall panel/ wall to GRP which appears to be a polyester/fiberglass resin with cream gel
ceiling panel coat. 3 mm thick.
End wall panel GRP same material with side wall but 1.5 mm thick .
Ceiling panels 2 mm thick aluminum with cream coloured enamel paint.
Floor lining 2.5mm thick PVC (poly vinyl carbonate)
Thermal insulator 50mm thick Polyethylene foam
Consisting of three-seater bases - Polyester moquette outer liner blue colored fabric
Seats .
—80mm thick Urethane foam
Seat Frame Steel seat frame.
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Fig. 5 Old-type interior test at 10 seconds Fig. 6  Old-type interior test at 30 seconds

Fig. 7  Old-type interior test at 59 seconds Fig. 8  Old-type interior test at 90 seconds

Fig. 9  Old-type interior test at 190 seconds Fig. 10 New-type interior test at 3 minutes
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Table 2. Old-type Interior test observations

Time (min:s)

Observations

Pilot burner and sand box burner turned on. Burner output set to 75 kW, at this

0:00 heat output the solid flame height is observed to the mid height of the room
with intermittent flame heights just below the ceiling
Thick black smoke is releasing from the wall where the burner directly
1:00 impinges. The thick black smoke formed hot layer 1m below ceiling. The rear
wall is not visible through the hot layer.
1:40 The seat adjacent to the rear wall is smoking. Flames have fanned across the
rear wall.
1:50 The seat adjacent the burner ignites at the edges of the seat closest to the
burner
The burner output is increased to 150 kW. Flames spread across the rear wall.
2:00 Flames spread across the ignited seat. Smoke layer is still at 1 m below ceiling
but is much denser. Cannot see ceiling .
2:20 Upper wall linings down to 1 m below ceiling appear to be burning. The floor is
smoking
9:40 The flooring ignites adjacent to the burner. The seat on the opposite side begins
smoking
2:50 Flames out door
3:00 The seat opposite the burner ignites. The hot layer is rapidly dropping
3:06 Fire suppressed with water
Heat release rate Heat Flux
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Fig. 11  Old-type Interior test heat release rate Fig. 12 Heat flux measurements at floor
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Thermocouple Tree 1(room center) Left wall
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Fig. 13 Temperature measurements at room center Fig. 14 Temperature measurements at left wall surface
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