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ABSTRACT

Large-scale flooding due to extreme weather and typhoons causes heavy damage. This is especially true in
urban areas where accumulated debris prevents the smooth drainage of rainwater in sewage facilities such as
rain gutters installed near roads. In this study, to improve the drainage performance and effectively remove
foreign substances by applying the dust screen used in rivers, the rain gutter with Coanda effect was
simulated and compared with the experiment. The simulation was performed by setting the parameters to the
fillet radius R, and R, at the top of the screen filter, the fillet radius R; at the bottom of the screen filter,
and the height H of the gap W from the bottom. W is the gap at the backside of screen filter which is
applied to stimulate the Coanda effect. According to the simulation results, the highest drain performance was
87.99% derived from R;= 30mm, Ry= 5mm, R;= 85mm, H= 75mm, and W= 2mm. The error rate of
simulation results refer to the 4.89%~7.36% compared to the experimental results. In the future, by
considering the slope according to the installation environment, the simulation results can be applied to the
actual roadside to help prevent flood damage.

Key Words : Coanda Effect(Z2CH &1}, Computational Fluid Dynamics(H &H7A 245, Rain Gutter(5! = 840]),
Drain Performance(Hf < 45), Heavy Rainfal(&E &F)

.M B ojZg U2 AT 23 FHE AAN FA

s JFEeY 57 2SS o, &5

Ao QAR sabolda gEo W AL ol 98-S she AFA, |, e B, &
g ZO HNZ 5o Zo| oFld fTm T2 Ale] miFA A Fol Al V%S skA XY &
g3, JTs] 5 g AAvHS A Yk 3 HH7:<I EE 90l B3 AA VA=
A FAY F {lth 53] =4AYGANA AT &

# Corresponding Author : scko@jj.ac.kr Fo 9%k Fals E2H AXHo = BE
Tel: +82-63-220-2623, Fax: +82-63-220-3161 o] T3 & FFEAAAA HIEo] UFSHA H)

Copyright © The Korean Society of Manufacturing Process Engincers. This is an Open-Access article distributed under the terms of the Creative Commons Attribution-Noncommercial 3.0 License
(CC BY-NC 3.0 http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

- 58 —



;) ATFEES| A A 1949, A4S

FEHA ZeoT AHAAH w=HFUl TR FU
HozH %‘?»l H 43 T& HEAIE T8
Q%lo] HE A$E Bk

oyt E—xal%j%% 2 o Ao ot
AHES] AL BEstT, 943 So ERS o
oAF7] ¢35t Feldeln, & HjFA| Aol

Zasty, ojd wFAEE BIEE HlEwe] g
& wHEo] A S B3l #EASI o F uig o
Z =2 2o ue v ¥ FFATIL o]
B w3 a9F o= Ay A 58 A

g Bas.
dzel A9 AA, HEwele 4 Fo
Mgwo] W4 e AR o8 AT A

2H EAMSATE A% AR AT

A5 gEwold s 2

1:],[1-7]'

9 =
7] 23def I EH4E AEAZ A4S U=

J
e} =
EvtHoR ¥ & AE% Mo §4e o}
AEEolde A, BT T R YRS 4

Aska A=rstel A sk

2. O|EH HlEd A FxIsliY

2w =
rO
a
ol
i)

o
+ 3
o 2
o
o
3
)
e
2
kol
El
ofr
o
fot
ot
2
o

focs

2
re
-
Nk
N,
o
2
e
£
rr KU
2
Au)
o for o
:i
o
:Lo

PAATE F=st
FE () Ze] =t

&
Hu:i

oZ 1o B 2o i o rE

o Ad oft nt

1> e o

o £ "2
2 N
ot
z
offt
_ﬂ
mL
9
ol
)
A
oX

UZ

" (1)

4714 UE BEas, pb BEEE fA0 UE

om, ot Teie] WAL Ushith 4 ()9
e =AM ul AE fAS e T ¢

o wom, o714 b RESE 220 1AL o

m g,

Py = P —

U%

s, @)

BESEE §439 Be g w gHgo) 2
Vshe Bk ety Y] g goldith. ww
e p,ol 20 p =p. Y W FWoRNE 4%
He)7h Qojuth, mAtEIE @ b Beld o)
NAFZ A 4= 9t} 4 (3)2 Newmanol| 2|3]
e dolragold otk fERAS Fa) A
HE uel s2E 459 089 ge dHsos
AT

H
A of FEURE VIS, FEAN A 9,
7 e b

7]
HEFUE o] f&r:}[*-"].

O
i_!“
o
Jm 2

22 525 AARE A

WA AABEANM AgHe Yo AR F
9, o¥, EuddE, ed, gdEsos 7uY
F glek o)l Yo AR =79 vt AE} =

[e]

T M
AA LAstelol dstn AApEa] YA §
ol Agate Fol WE oJsha AAEEe] A
JEHOE e Yoh} ARl w3
oty AAl Aget= A9 gl wheh A
A FFe A 2 3 W A AE =8,
ol 22 oM = FAIZ 5 AUtk
< a8t

=
#rel FASES WA

of X i rlo of

ot

G

=



D @EAAFEEEA A9, A4z

AgshH, NF2Y F53E2 FY7 1HsHo
Odti};” AP S A 83 Froude “dAMHE 22 A}
A A g MFEAA BRI AEAO] #F
of thete] A E 4 Ut WA Asd Jo A
T F Yol At gl dEF At
Y E 3, Froude(F)E 2A M Froude Ak
HAE A Eated 4dS JAYshA Ak

ARHAR] NeEdA 5FE AMsteE 712 HE
Ao GAo] &£ Eo] ZolE 3= L Ef
A9 A@et 2 (59 2ol A T 5 ith

LoV oy . o8 V. o’V _

g ot oL +6L(2g)+R4/3_0 “)

0Q oA

oL Tt 0 )

A71A g= Fa—ﬂiﬂ’—'»l—, %&Q‘Eo]i, t= Al
o

7k, ne Manning®] = T
7%ﬂ L2 348 1= oT‘%}%‘, AE E‘r‘i'i’ﬂ] Q=
oIt 1satA AAL A 2

B3 wwel Aol AEel A AL
A9 7t 7 sk ARslek B,
V. oy, Vi ontv?
7 :L:I’:L = é—Const (6)
T T T R,s
Vv t Y L
7| A = =_P 7P I
(j# ] -] V n t, t"” ’ yr y"” Lr L'V” ’
n, =L o] Hr pi AE me wo|rpI

ek dA

gads g3ty At =R

o 23 489 AV 23d F4E EGE

HEo] 2ddyS Fig 1o Yehgleon, =d

of that X} btk Aol FIFE WA

£ W<l thate] Table 19 EAIEFGATHY
Screen angle2 AHI 2IAUIHY ZEo|H,

-—

3.1 AlS8o|M
Yl Eulo)o| FQk

¢

30 ot ok

Table 1 Boundary condition of CFD

Screen angle 30°
Number of screens 11 EA
Inlet Velocity 1 m/s
Fillet radius R, 0~ 40 mm
Fillet radius R, 0~20 mm
Fillet radius Rj 0, 80, 85 mm
W 2 mm
H 45 ~75 mm
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Fig. 1 Schematic of the screen shape variable
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Fig. 3 Rain gutter screen made with 3D printer
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Table 2 Comparison of flow according to Ry, R, and R,

Case Rj, Ry, R3(mm) Drain performance(%)
1 0,0,0 7.11
2 10,0,0 75.62
3 20,0,0 77.53
4 30,0,0 79.32
5 40,0,0 64.52
6 30,5,0 80.90
7 30, 10,0 70.43
8 30, 15,0 60.95
9 30,20, 0 47.29
10 30, 5, 80 81.77
11 30, 5,85 82.65
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Table 4 Comparison of experimental and simulation

results
Case Measure Simulation Error rate
11 78.61 82.65 4.89
16 81.51 87.99 7.36
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