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Design of smart security window and water barrier system

Chan Kang', Myeong-Jik Lee’, Tae-Woong Han', Hyeong-Jun Jeon’, Geun-Young Park’,

* . *
Seung-Hun Lee and Young-Soo Kim T
* School of Mechanical Engineering, Pusan National University

Key Words: Water Barrier(2F<=2), Security Window ("5 )

2 8 WAL ABOR GBS A5 A gl AR SviE W A% Azdolth
o AF Y WA A, wAS /AT AF WA PAgA YR AFANN GEEE ATHE
i 2Ho] gtk B M AFeE TRaAR AR o o9, B F9S UE BEY 45,
Selolg WHFoR Tge] duk $H A AAZL NES FAGH Bt 2AF REL 4ERe 5
4 AAA ANSn, dRuE TERAR ALH vl 2v AFuS gAY, A5 4 79
WA AT PR AFAAE AR L GE EeEe do] GEZE FuY F Ak L AFE
o 91 A ARWE Y AAelof e MARES FlFa, WEe] FUS tor AFA} 42
F 9ol ARNAE 29 & YL Ao gEn

Abstract: This design is smart system that combines an automatically operated barrier and an open-closed
security window. The purpose of design is to prevent flooding damage to semi-underground households and
to provide escape routes to inner residents in the flood. When the sensor detects rainwater, the lead screw
motor deploys the water barrier to a specific position, and a vice made of aluminum profile compresses the
water barrier. This product is expected to reduce the hassle of installing the water barrier, prevent the inflow
of rainwater, and reduce casualties as residents can escape.

LM =2

Awd o wAG FE& olEy AfFERs o), 77 Biho] obdd] ety ol wat A
BEI} R G} kel AAF Aol EAeltk ol AR FHe YFEPU HE B W M
EolAw oo o] HeETh L AL WRel Bol A7) AAwTh AdAOR Fobr T 54t
wpiol @xHEol FeA kob FAAC oAl 9ol AAh At AREN R FiHoR 9%
of X% Aw Fuo] s WAH FHe Hqol Hu, U P} AA 1wl YA Eojes] &
olahe] ol weh FARS Aol slgwiTh B wAe Fue: WA "4 AXHE, F
= eEE 28E gl A4 AF A, F BAS Qodd A 89, FEAL WED FEAW

T Corresponding Author, ys.kim@pusan.ac.kr
© 2023 The Korean Society of Mechanical Engineers



mailto:abc@pusan.ac.kr

= h=4 = o
ha, olg g & gl AP WA F6 AT s AN Hebra, A% Yol &
o] a3 Aeole FFEAE At WEFS da @ 5 A stk At S 8t
el FEol Agstel RE FEI AR, ofd wASIE G MAL = QA ARste] BAH O

2.1 7 A

2.1.1 A A3 214

1

shdol Wast e LAHNH et L.

D ANE B AF FRE AL el B HgelA o5l dYEel Ak
@ WA EFE W) Fse] iRt NN T FEOE ABNE En A7l sble] BHs,
@ AThe viEl w7k 7] A ve] fEo AAslok s, Belvt olele AAY WAjelc

@ AFHF A, AR AFE AL hestel B UL U U YEe] AR £98 F 9

=5

N

RS

e}

9 EAE RAS] Ash, A5t PPl stz AT A2WS AT Aol AF 274
KX

®
e NG g

@ PAFS Ve W I AAL AN O A AEFo} Bt

@ Apube Aol wel glo] A FuUA, 17k o AL PARIL Ao BTt

@ SRR ARl Aol BAs 9w, A $4 FUL TowA



svhE o A A2Y

Xpt 0| & SELS,

Fig. 1 Division of smart security window and water barrier system
D Mo Uk oful, Aguhe 71Ee] thad A
Aleks Fd ARE olgste] =9 s e Aotk Hiolies FAT s aAste] Red
) ge ey %

B -5 Basks FAlolvh

HAA= Y
$9 2R Az e o Fa Uy
& &
T_I Off L 14|
Fig. 2 Structural map of security window
Fig. 2= "WHAe] 75 Ttk BAdAel= W "Ol HA e, #9 FAA AMERY o5 AR S
A Aol digk ARs dentow el Ma] AadA7E e h e e 4 ok

Fig. 33} Fig. 4= 25713} vho] 2] 7] 2
58 Bal A5 wEsh AEA A5 E_Em AESE Belo] 47 Aol Yty AsjA
oA AAAA A5 0% @R AEZ WEwd o|F whe]s WEZF AEshe] npe]2v} A
U ERES HAA LAAES @b ol F AEE W A7A g7l@

pRn =
7b 13 9, AN RRE A58 Agwel vlols REZ} 4Ead vlolasl Agute] 2RS4
St A5t mE 7L AEale] A4uto] a4



2o}
K40

SL7HM

ageE i
xj=0f

= = ox 2~ 5 A~
R R L E= e R R B
; K420 uoj2 €7}
: HeT ojg otz Mz | RS20 me
i 24| M| CIL T
i Yot ojsg

HhO| 27} &p==0f
EFEE
YSAH
DFEAMH

Fig. 3 Structural map of water barrier system (ON)

HHO|A S}
xsof i}
B0 A7}

=g

utoj A7
Ao g

s

=
1HE

2,13 7]& 53] ¥4
(1) 71& #A43 53]

X0t REP}
nsu

Rpot

(=]

K5g0]
HE
IxI7Hx]

sy

Fig. 4 Structural map of water barrier system (OFF)

aA ol A 2

ol

e
i DFE A
[

=z gz
bea}

—_—



s A o A Aol EASHANE, AlTelA 7hE el AMgEE Ay A HE Table 2

I Ak vk g A AR A= Abgeae] BaAdlE 29T vhe Wl 49 9 =

b Ak Al spdel e S dES SHOR Fdste] dojil ZEt o] AE 29T E A
= Sl apgako] AAE Fxet Ao A= dolukg s dsjor &

37} A

= gdste] 2UTE ol A5E ke Aol oA

o
>,
)
N
o
N
1o,
= o
o
s
g
o,
oot rir

shg 44 A5 A Qehe 294 A5 A

[¢)
E3 SE2W3E 10-1664327 E5 SEWE 10-1698463 _ _
(53 55 ) (53 55 ) (53 SE2WE 10-1450249)




T mo?n_Alﬂ_Nmﬂ%ﬂwﬂA
L —_ -
A L TR
T TN W T
Ny ﬂ%frmﬂ%]%ﬂl
polie G o
OEomﬂwZAwrooE
Mo oo -~ o= T AT
< =g ° W wwwdﬂﬁ
TN e dE LR g
T en BT me W
T 0 <
T Ao 7 M o W
~ «
HOMM dﬂoTOTﬂ:\mﬂﬂAﬁMM_x
PR %ﬂﬁo%%%ﬂmﬁ
o oy o B KO g 1O
— 0 2 il
s *% S Lk
— 8] . N N
5 T FD ol ga
Q _~ 7 0 Mo X X0
8 %u% ﬂim@muﬂﬂoamu
s T CRNE -l
X X 0
. m ofp W%Wﬂoﬂ% § dﬂot
m L,ﬁi EMJ@NJ@E
Z MTmﬂ MMJL.LHLMLE.J%7NH
: - Ty T Mg
m ° oTﬂuo]]ﬂAﬂﬁ
= o ﬁOﬂoPXoHo!‘dd
Z R oo T
o nzn% mxm%drlrﬂu o
= _ © 3
By FoSpooMPE
A 2 % 0 ,_LILEH;IJI
b PR
b [
AP wE T N b
7HM . ﬂlﬂeﬂ.ﬂwo]x,ﬂl.ﬂm
bro N Pow g g
G VS s R R VI r
ey B e R KR - F mu
g ¥ T B oo
i ) A
w Np = o] oy
ET oo G mo,lu:wﬂoﬂﬁaadlﬁw
ﬂmam " %@r%miﬂ%ﬂ
— B K Wl o o
R T b
A O RRTHONB LD
I NS) R NN Ho

and-close security window

, “1E]aL o)A &

3

Fig. 5 Previous patent of open
H

B Ao A et A, Jgeak AF

2.1.4 A" 7ad7|



ass

kel

o

2Fuk A A 2 Table 394 Zo] Al 714 A

L

R

3}

°©

T

R

3} g,

o

=3

[e)
L

2

(1) A== A=

5

o 1
X0 3
= o
T %
o ,._,mm i~
> (LN
A = X0
@)
T B
o| )
% el
= B
T
® T
r . -
[}
L ,Ur
7 E s
/ M.: ey :ﬁ W-.H
Al Q = o
m‘,‘ W vﬂ Jo
N 5 Y T
| RS T M N
| E._ »n Qo ° 1../!
) | E i MT
8 KO mo
S s M Wi .
n M_wr 1:,._ dﬂ
=2 iz ™ ojo
= —_
= E
T ﬁo m ~X
olo - E.#
— 0
MR
2o
<A
ot ) _Mrm ww
_v.u_ ,MULO 17r0 =
ik T B
< AR @
e How o
W OB
ol %
2
o
o @
o

el

Eias!

=

=3

S

01

&

}

9
pul

d

1]

°

o # o

=

al
oy 71# ABE

i

R

o
i

o
=

hul

o A=

sk, o

S

=

453 FAIH.

o5 Ly

=2
]

P
T

3}

wA 3

sttt

S

ke
R

al

zal

Pz
A A7
q5e

45 Aol A
%

[ A

°|
o

°©

-

O

oL

7Fs
=

=

A

al
X

H
=
K3

H

3 A%

S

V2 1Y

-

i 7t

=
T

O

o 7t

B

€ 7t

=

3}

o

o o

1

o

-

7} 7}

=
T

el

S|
C

PV

A
b}, Ahgrete] gl A

o]

<

3
®
A A

of

il



.

NI
o
e
O

o0 < |2

PRI
o
>
=

0 e

21 FS g
™
P
ny

< |e w|el S

el | S —| s &
!
R
ny
<

Table 4 Selection of water barrier material
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Table 10 Locking methods

o &

o AF AHgE:

WG

71 FHiel d=BET}E Hojuhel v

=

U

=

o]

o} ol RHAW ol Hi oItk

- =
LI

3 3 ds}

ol o

=
-

= T
1T O

g3

]

=]
o

B

T2

il

o),

gl Agteld). Wb 2748 FolA

[ R=N
A

T o]

A}
=g

d7Fgh.

Dx

- 14 -



=

<gtold W%, e

12

36

d= EE 3=

A,

[¢]

29

21

Table 11 Selection of locking methods

o AT WA 2E Eeol

o e} 7o)z} A

=

}, d
Fok et A AEAEE =

S

744 Aol A7 @

yol 74 AR Aol whe

PRk

14 gt

S

A
2]

2~

g Ao ARl %

He

]

A=

.

Nd

_?_

]

oH

7

(&)

3
pud

2 Ao} @l of

K

o

A

TP

)

aid

el

¢

=

o

Mo

om o
i =

- 15 -



oyl
a2
)
ol
N
o
=
ofo
2
oft
M\
=
r
o2
o
ofy
2
o
o2
N

O €%°ld 2 =&

M
®
o
N
()
i
do
Shl

Table 12 Operation methods of escape door
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Table 16 Free body diagram of water barrier & plate

W, . Z¥o]E 7 (PLA, INFILL 70%)
PLA ¥% = 1.25¢/cm’®

V= 839656 mm’ = 839.656 cm® (V=Plate®] -31])

W, =1734.699g (W, = V*p. W,=Plate®] ZF)
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Table 18 Detailed design of roller
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Table 19 Reel spring and roller diagram
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Table 21 Free body diagram of water barrier and vise
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AL A T = (ZFsiA = §/2) =194.68/2 = 97.34N

BFERIe] A7k gFo} wpe] 7k AEhE @

wy = 1.35 (g =Al-Al vF2A )

2.7F,=97.34N / F},= 36.05N

H

AA B = (28 3 * JuEAAF 937)/ (&)

1— p¢*tana

Fy,=36.05N / p=2mm / O:W /a:arctan(p/(n*de))

YE2TAF pZAT =01 /FEAE d, = Tmm

_ 1—0.1*tan(5.2)

¢=52" 1= 0 T an(5.2) 0472

T, : A7 E4

Fyl  36.05x% 2
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Table 22 Control flow chart
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Table 23 Circuit diagram
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2 257 RE 2 21,340 42,680
2y =g

3 ZHE PLAD A E 1 38,500 38,500 Lﬂ ;}A
4 HE, BE 1 3,520 3,520 A A 8] &
5 BE dgA 1 5,080 5,080 A A v g
6 EiR) 1 2,500 2,500 Iset
7 HE = BE 1 2,200 2,200 ﬂ; oﬁ;
8 12V 9 A 1 14,000 14,000
9 ] =alo] ¥ L298N 2 3,300 6,600
10 ZHE PLAZD A E 2 38500 77,000
11 A= AED 1 8900 8,900
12 12V 2~ 2 E 1 19500 19,500
13 zd 25t 1 3080 3,080
14 o}o] 1= MEGA 2560 1 63,300 63,300

= oy 15 NE7DA AlA 1 2500 2,500

& 16 A4 1 2500 2,500 1 set

A 17 e =ato] 1 L298N 1 3300 3,300
18 12V A4 1 12210 12,210
19 g 237 1 4800 4,800
20 g ~23F HE 1 3000 3,000
21 BE YE 94 1 10880 10,880 A A H] &
22 Be] ~xe 2 2000 4,000
23 Prashes 1 35,500 35,500
24 ZowolE FEAA 1 18,000 18,000

FIREIEAS
25 A AA 1 1900 1900
26 o}5o] %= Uno R3 1 9900 9900
27 z 2y 1 204,340 204,340 A A&

s
28 BE B 1 52,900 52,900 A M) &
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Azb-ol A ghel-g- A TE AT
29 thol A28 A3 4,100 8,200
30 LE UE 7,080 7,080 A A 8] &
31 HE2y 308 / A 16,720 16,720 A&
32 PVCA =7 3030/ 34 200 800
33 Ty olay 104,000 104,000 A )&
A 820,114

Table 24 Material cost
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Table 25 Selecting & Improvement of failure modes
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Table 28 Released lock
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Table 29 Descending water barrier

- 31 -



Fig. 7 Spray water to rain drop sensor
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Fig. 8 Water barrier test
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