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Analysis of the Wireless Communication Environment in
the Narrowed Residential Space for the Fire fighting
Operation

Hyun—-Ju Park * Sang-Beom Hong**, Hyuk-Jo Choi***
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Abstract Recently, Population has been concentrated in cities due to rapid economic growth.As a result,
urban buildings are becoming more dense, high-rise, and diversified. The shape of these urban buildings
increases the risk of fire, accidents and crime. The narrow living space has the characteristic of the
unchanged floor. In case of a fire, the living space of the narrow residence is large in the damage because
the smoke diffusion rate is fast. The radio wave transmittance and transmission distance of wireless
communication used in fire fighting operations vary depending on the type of building materials and
buildings. Therefore, this paper analyzes the building materials and structural characteristics of the narrow
residential space for efficient fire fighting operations. We have developed a communication environment
solution for a narrow residential space for the optimal fire fighting operation through the measurement of
the radio wave transmittance and the transmission distance of the wireless communication.
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The Status of establishment on Bucheon

=

REINE <

o

|

o

SE S ||~ |~ ~

SR

|

o

S | @ o

8 ®

|

o

S S |~ — — o

=

©

|

o
o Te)

28 |2|~|w I

i)

|

o

o o~ 0

0%34 — | =~ ] <

i

|

o

o 0 )

0@364 — | — Ie)

155

S8 |w|lalxlalalelele

S » | ¥ — — o0

X

|

o 0
nlo|lx|ol| o

mm8153233w

Z —

Qo o | 1| - —

Mm2482792w
k= ke e
HEIEIEIEE:
ElBlE| Bl &8
el S || S| |S| v
3 5 g 5
= =
> __io
g R &
& 9 £
P“m "M




244 si=xyemxEM7|S%Y=2X HI10H H3E

E 2. BHXYo HL R 7= sE
Table 2. The Status of establishment intra structure on
Bucheon

Typ | Typ | Typ | Typ | Typ | Typ
et et |e H|l el |e L | eE

Study
20 20 0 43 16 1
Room
Karaok
15 20 0 383 | 26.6 0
e
Merry

making | 166 | 11.2 0 31.6 40 0
Place

E 3. IA R HE
Table 3. The Status of Internal Material at Small
Accommodation

e
d

A(r;a Material Type ero
319.22 C 38
337 3 Gypsum Board, Con E %
350,04 crete - | 36
409.43 | Gypsum. Tile, Metal o
410.63 | ALC Block, Tile, Gyp 1
sum Board
420.73 Gypsum, Tile | 16
44028 | Gypsum Board, Tile, Grid 32

Glass, Semi Fireproo
f

SR [

- | 47753 | Concrete, Gypsum B | 16
- oard, Glass, Tile
508.00 | Gypsum, Tile, Concr n 22
ete, Metal
792.93 ' ] 33
852.33 Fire-resisting wall ,
Semi Fireproof(Gyps
um, Glass)
867.78 | Glass, Tile, Metal, G
ypsum, Concrete
885.08 | Tile, Gypsum Board n 19
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Table 4. Structural and spatial characteristics of
narrow space

Characteristic Contents
- Corridor : Min 1.0m
- Installation of transparent glass wind
Karao
K ows over 1m’ on the canal wall
e
- Partition walls mainly used fireproof
gypsum board and ALC block
- The boundary wall uses fireproof str
Struct ucture.
ure - Reinforced concrete or steel reinforc
ed concrete with a thickness of 10c
Study
m or more
room ) ) )
- Plain concrete or stone with a thickn
ess of 10cm or more
- Concrete block or brick tanks having
a thickness of 19cm or more
Common
) - Average Area : More than 1651
(Spatial)
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Fig. 1. Wall of experimental space (a)reinforced concre

te (b)lightweight partition (c)masonry, (d)Doors(glass,

fire door)
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Fig. 2. Experimental space
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Table 5. The Specification of experiment
equipment for radio transmission

[tem Specification
Protocol 802.11a/n
) Max Speed 72Mbps

Transmitter Max Datarate | 54Mbps

Antenna 1.9dBi

Protocol 802.11a/n
Receiver Max Speed 300Mbps

Max Datarate | 210Mbps

Antenna 5dBi

(a) (b)
O3 3. duf Fo ME FH| (a)E87], (b)F2A17]

Fig. 3. Experiment equipment for radio transmission

(a) Transmitter (b)Receiver
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Fig. 5. Test result (a)Cement wall(b)Gypsum board wall
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