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A Study on Performance Improvements about Duct of Smoke

Control System Combined with Air—Conditioning Equipment

Teakhum Oh* - Chanseok Park™
*Shin Hwa FEC - *Department of Fire Service Administration. Seowon University

Abstract

To ensure the safety and functionality of a railroad bridge, maintaining the integrity of the bridge via continuous

structural health monitoring is important. However, most structural integrity monitoring methods proposed

to date are based on modal responses which require the extracting process and have limited availability. In

this paper, the applicability of the existing damage identification method based on free—vibration reponses

to time—domain deflection shapes due to moving train load is investigated. Since the proposed method directly

utilizes the time—domain responses of the structure due to the moving vehicles, the extracting process for

modal responses can be avoided, and the applicability of structural health evaluation can be enhanced. The

feasibility of the presented method is verified via a numerical example of a simple plate girder bridge.
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<Table 1> Classification according to working pressure

Classification Explanation

Used for aluminum thin plates with a
thickness of 20 mm or more and both sides
Class 1 panel |of 25 pgm to 80 pm with a thickness of =
500 Pa or less (limit pressure = 1,000 Pa
or less, flow velocity of 15 mfs or less).

A thin aluminum plate with a thickness of
20 mm or more, 25 gmto 80 gm on one
side, and a steel plate on the other side,
with a thickness of 20 mm or more and a
thickness of £ 1,000 Pa or less (limit
Class 2 panel |pressure £ 1,500 Pa or less, flow velocity
20 km or less). Impact resistance and
pressure resistance performance This is
mainly required for machine rooms and air
conditioning rooms, used in granular or
exposed places indoors and outdoors.
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<Table 2> Thickness of steel plate according to the size of duct

Size of long side or More than 450mm | More than 750mm | More than 1,500
. . 450mm or over
diameter of windpipe | and less than and less than mm and less than 2950
section €88 750mm 1,500mm 2,250 mm S
steel plate thickness 0.5mm 0.6mm 0.8mm 1.0mm 1.2mm

<Table 3> Materials with more than flame retardant performance

Classification

Criteria

non—combustible
material

Non—flammability
test

- For 20 minutes after starting the heating test, the maximum temperature in the
furnace should not rise above the final equilibrium temperature by more than 20K.
(However, if equilibrium is not reached for 20 minutes, the average temperature
for the last 1 minute is used as the final equilibrium temperature.)

- The mass reduction rate must be 30% or less

Gas toxicity test

- The average behavioral pause time of the experimental rat should be more than

9 minutes

Semi—incombustible
material

cone calorimetric
method

-+ The total amount of heat released for 10 minutes after starting heating should
be 8 or less, and the maximum heat release rate for 10 minutes should not exceed

200 for more than 10 consecutive seconds.

- After heating for 10 minutes, there should be no cracks, holes, or melting (including
all melting and disappearing of the core material in the case of a composite

material)

passing through the specimen.

Gas toxicity test

- The average behavioral pause time of the experimental rat should be more than

9 minutes

flame retardant
material

cone calorimetric
method

- The total amount of heat released for 5 minutes after starting heating should be
8 or less, and the maximum heat release rate for 5 minutes should not exceed

200 for more than 10 consecutive seconds.

- After heating for 5 minutes, there should be no cracks, holes, or melting (including
all melting and disappearing of the core material in the case of a composite

material)

passing through the specimen.

Gas toxicity test

- The average behavioral pause time of the experimental rat should be more than

9 minutes
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<Table 4> Physicochemical properties of composite panel duct and glass wool

division

composite panel duct

glass wool

material

phenolic foam

Fine cotton morphology by melting
glass at high temperature

chemical resistance

thermosetting

inorganic material

material internal structure CLOSED CELL OPEN CELL
density (g/em?) 0.05 or more 0.05 or more
operating temperature (C) 300
thermal conductivity Great normal
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