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Abstract This study reviewed the capturing performance of a canopy hood used in some melting processes of
a casting manufacturing factory through a site survey. In addition, this study compared and evaluated the flow
field and pressure field for the plans to enhance the hazardous air pollutants collection capacity by using CFD
model. The case-2(flange attached + double hood) can be improved in terms of collection performance, but is
expected to increase in hood static pressure by about 70% more than the existing structure, so it was shown
that its site applicability is not good. It is judged that the shape of case-3(flange attached + double cone
attached) is most suitable to improve the suction efficiency. This is because a double cone is installed at the
center of the opening to concentrate the flow rate on the edge of the hood and control the hume rising to the
center of the hood without a static pressure rise via the slope of the cone.

Key Words : Computational Fluid Dynamics model, Canopy hood, Capture velocity, Melting process

1. M2 Saul7] Al2glo] A R QT Ha ek R

7] A2glE $E(hood), HE(duct), 57173 (air

AFRATA A BRI 95 t]7] 9 g S % (Hazardous cleaner), $-37](fan), Z%(stack) 2.2 FTAEH, E35] &
Air Pollutants, HAPS)S wj7]417]7] 93 chost el St 2he] $44lA BAEEe og8de] 224 9

B odys 2002dE AR@STENe] Aflen dRdTAee] Agg wol uE s|zATAels, (No.
2012-R1A1A4A01- 014771) A4S R|Y3ste] FAof A=A YT

*Corresponding Author : Jong-Hyeon Jung(Daegu Haany Univ.)

Tel: +82-10-2805-5621 email: airgas@dhu.ac.kr

Received January 23, 2013 Revised (Ist February 14, 2013, 2nd February 27, 2013) Accepted March 7, 2013

1519



ksl | et B A 4143 A3E, 2013

Buy 2o SHIE: AL WA g8 JA
el o

2 S
=
o=
ol
o
&

ol
NS ﬂF i)
off mx o

)
o
2
o
o o
I
i
ot
o
Iyl
J-l
2
>
é
fr
J
J_
m{n
:1m
o,

1

2
i
2
e

b
2
e
A
o

[o]

of
»

| Szeflolof stel, 3719
2] &jojok JITi{1].
&3t 3141494 ST A AA 2
= 37 fApulol gt o4
ol oA 1AL A A S ol LAk
Wy olol AT Atk olelE AR A1EA A
o 4 glonk, ol slste W4k wsol el
2§ oF FOE Qste] I s aES o
2 5 gick. ool T2 slateky WA wslol W
2 Hed HskE 1 T 4 Qe WHor SAs)A
tH(Computational Fluid Dynamics, CFD)= o83}

2319 AFI G5 4L ve] =T 4 9lo] At
8o A Al¥A 12MS £3st A Hol R AAF
Q1 ol 71 4 e

2 AFollM= 0131 gk A4 7]

Ant
x|
o >
I
I

2
M
)
T
o
¥
o oY ©
o M
l-Fl

59

Hiopd —fFE.Q] -,c-,’- ZH(velocity field), =& (pressure

field)2 H]w 9 Hr}slo] X F-E(capture efficiency)
FEO] 72 e EE5HIA sielct

B AT ol AR Rl iZHf?H’— & 0o0F
B Az AQGeR 22 AR RE B 4F 2EE
& Azt glov, A7|RE olﬁs}fq Sl de 43
a3 gl E3E H7) Rl A (swing)d] Awu] F
=71 Az]50] glof g FYAlols Fug A2 4

ol A7, 1 9] B D FY YA T ele
DA T A FEE AYAA AT e
Fig 10 7wes] FE0] e A2S tehyeieh

L

% 500mm

% 2,000mm

(a) Hood type

(b) Hood dimension

[Fig. 1] Configuration and dimension of canopy hood

=~

I

212 £87| R =3

AT Fee AVIR 1l gxor $35717 A
A= o] glojA FFFE Fste] F= ui7|%H(exhaust
flow rate)S H7}35}Sc). [Fig. 219t Zo] £3%7] 3¢t ¢

E odoA  mEIKpitot tube)d HAF wR=0[E
olgte] T =k HehH(pitot traverse)o]
w2} & 10 pointof| A FU(velocity pressure)S A3}
onl, HE YolHel §52 S Hnise) ok oo

& Al(parabolic) FE|Z F-Fol22 =A7ko] L7}
7] @ 504 240] ofd g 13e sFew
VB kol o) SAsHtH1.

(manometer) &

(a) Measurement of flow
rate

o o
© o
N =
N ™
s o

(b) Measurement equipment

0.026 D
0.082 D
0.146 D
0.685 D
0.774 D
0.854 D
0.918 D
0.974 D

Pitot tube
T

Manometer

(C) Pitot traverse

[Fig. 2] Measurement of exhaust flow rate in experimental
equipment
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(b) Control volume and Boundary condition

[Fig. 4] Control volume and grid configuration of the 3
dimensional canopy hood
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[Table 1] Modified cases of canopy hood

Structure Dimension

Case-1

Case-2

= Flange attached
= Double hood
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[Table 2] Result of performance measurement in
experimental equipment

Specification Measurement Efficiency
(%)
Flow rate 300 200 67
(m”/min)
Static
pressure 200 180 90
(mmAq)
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[Table 3] Distribution of predicted velocity in the existing
hood and modified hood

Existing canopy hood Modified hood (Case-1)

= Flange attached

® Existing hood

VY

Modified hood (Case-2) Modified hood (Case-3

= Flange attached
® Double cone attached

® Flange attached
® Double hood

7]1%& 329} HAE Case-1-2 f&0] T& Fob B9
2 AFE= v, Case-29} Case-3 N
Aelz 2ol YFHL Aoz gelH

Table 40| 4% 7 W7oke] Aol fds WBlE wr}
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=¥ 200 m/mlnoﬂ 5l mE WAl 7|2 FTr9} H)
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[Table 4] Comparison of predicted capture velocity
distribution between
modified hood

existing hood and

Conditions Results
__, 4 Dimension (m)
Existing canopy | ® Existing
hood hood
Modified | Case | ® Flange
hood -1 attached
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= Flange
Case attached
2 = Double
hood
= Flange
Case attached
3 = Double
cone
attached
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[Fig. 6] 25 sampling point(capture velocity) in the hood face
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Velocity (m/s)
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[Fig. 7] Effect of sampling point on predicted velocity in
the hood face between existing hood and
modified hood
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[Table 5] Comparison of static pressure between existing
hood and modified hood

Existing canopy Modified hood
hood Case-1 | Case-2 | Case-3
Predicted
sate 18.5 18.7 31.4 19.3
pressure
(mmAq)
Increasing
rate - 1 70 4
(%)
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