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Ho-Dong Yang - Yool-Kwon oh"
Department of Precision Mechanical Engineering, Graduate School, Chosun University
"Department of Mechatronics Engineering, College of Engineering, Chosun University
(Received September 10, 2007 / Accepted February 28, 2008)

Abstract : The present study investigates on improvement of inhalation efficiency of hood in ventilation system for
elimination of industrial dust. The hood, one of local exhaust ventilation system, has an important function to inhale
a pollution source such as harmful dust and industrial waste. In this study, in order to improve the inhalation effi-
ciency of the industrial hood, a new device named “gas-guide-device” was attached to inside of hood. The thermal
fluid commercial code “Phoenics ver 3.1” was used to analyze the flow velocity distribution at the hood inlet and
around the hood after gas-guide-device was installed. And the flow velocity on each position inside and around the
hood was actually measured using the hot wire type anemometer under the same condition as that of numerical
analysis. Also, in order to identify the optimum shape of gas-guide-device, numerical analysis and experiments are per-
formed under various conditions and their results are presented. The results of this study revealed that the hood attached
with gas-guide-device was higher the inhalation efficiency than that for without one and can be possible to improve
the capture velocity of the industrial dust. And the optimum shape of gas-guide-device was identified that the ratio
of two sizes of gas-guide-device, X to Y, has 4 to 6 on the basis of the hood size in use and the width (b) of gas-

guide-device.
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Table 1. Experimental condition 1

GGD HE | YE | GGD | GGD | GGD
R T | #E | Fy | "0 | HY)

GGD-¥ 6.85m/s | 0400 L'
GGD-+- 6.85m/s | @400 400 250 350

Table 2, Experimental condition 2 unit : mm
Case W Case A (b=125) | Case B (b=150) | Case C (b=175)
Rate X Y X Y X Y
55 177 177 177 177 177 177

4.5:53 160 195 160 195 160 195
4:6 142 213 142 213 142 213

3.5:6.5 124 230 124 230 124 230
37 106 248 106 248 106
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EMO% 7}* A o] Z(b)
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Fig. 3. Visualization of flow velocity in analysis model,
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Fig. 4. Results of flow velocity by hot—wire type anemometer,



Table 3. Numerical and experimental result of flow velocity at

Table 4. Numerical result of flow velocity in cases at the

the measurement point unit : m/sec measurement point unit : m/sec
24 Poi . . a . Point . . R .
Eac) oint 1 | Point 2 | Point 3 | Point 4 Rate Point | Point 2 Point 3 Point 4
6GD- '}f‘i]fiﬁ’ﬂlﬁl' 2.886 2.943 2.943 2.974 5:5 1.208 1.379 1.380 1.207
A& 2400 | 2200 | 2400 | 2.300 45:550 1207 1.391 1.394 1.209
o | AN 3556 | 3472 | 3463 | 3.550 b=125 ¥ . 3 : .
GGD-- - ok G e ik
A& 2.900 2.900 3.100 3.000 35:65] 1.207 1.392 1.390 1.206
3:7 1.203 1.406 1.403 1.204
Fig. 304 R ule} zbo), 7tAGEAR 7} A=k 5:3 1.208 1356 1355 1.207
A e Ao T ofdhe) mietao g el 4555 1207 1368 1.368 1.208
WA FEY@des BAE G 5k 7h beiso ] ot
2FEgRE A & I g £riE
7F AU o FNES s oz Bojst 2= q) 3:7 1.207 1.396 1.396 1.208
o™, Fig. 49] A& AT E 7IAFEARE 5:5 1.209 1.330 1.299 1.208
ZehA] B A Erh AAsIE S Ao fro)
T FolA] Antd o g deEe Ag g b=175 i i G
2= gt} 35:65] 1206 1.366 1.367 1.205
5132}:1,’ Flg 334_ 49] Z} ;q;g% g’:-]gﬂﬁ% %-@_ 3:7 1.206 1.338 1.336 1.214
ArAF g A5 B3 SH 29 3S Table 3
o Ag)ste] YERYRATE Table 304 2= ns} 72+ gk Zlolrh w3l A A 255 AT FAEY
o, FAIFHA A= JtAFEARE e o A= Fig. 20014 AASE SRl AAE T=
= B7F FAEA] R A-ET SANEER oA of 50mm FE "olzl Fow MAste]
oF 18~23% A& f&o] 45 & ¢ ol A A8 S-S Gt Byt o), gekde
Ao M XA Aol FEs) AR & 2 EFA A $E9 oY & 23
AT SAAAER °F 21~30% AR fro] s 9] FYsY HUF 7lEolA F= EHOoERE oF
S & 7 YUtk 2, TR EAAE TE 50mm golzl AHoM EAEE 7]ES oF 05~
off F2FtAS A7 ek dgke ASEg & LOm/sec2 A3t F9kr| wfolth
= AT 2 FHA f&9 TR Qe 2asn Table 4= 7}=fr=7gd2] o] 27 Qe &3]
o] St A FdsEES AsATlE A 9 9l&l Table 204 AAS ZAYRE FASE 5=
& lom, FAY AhE BEoE tafedt Ak Z7he] ARE HoFa Qivh JRAREgA
28] deBrte] FAHAA e AuA A HA A 255 9 A8 AFdE 4HEY,
A& R 7 A HArka FehE ) A TR 9 Fof Zkz)E 125mm, 150mm, 175
mmel -] Qoix] Z4zke] X, YO el sl
32. JIAREER =AY @A EF &g A% A, 7R R ] Fol 125mmY 7
OF Mo A FtAGERR ] A= & . Hof| wE =X Y u7E 4 6d wf ofE Ao A¢
Rt Ashe BUE, AR AR 0 B0, A B0 FE ST R BdeM e o] of 1212~
WA ole] e Ao AANAER AAE F 0 1208msecR HaA A e Ag Sd
= o)) 7EAR-EAAE A E8A)F)7) Y8 2 a9 T AT} gk TR AR o] Zo] 150mme} 175
ANE FEo| A7lo] Be agEgA Zhyz  mmd © X, YO Bld] e §5A A0 v,
- & X, YO HolE Table 20 AAE 24 A8 Bokg o Zo] 125mm¢<) A-¢-9F vhrhA|
S B2 £AEMS S38an o)A, has 22X YY V46U w F= Q1T 4F E0ollA
=4x10] X, Ye] Zolo] thah H= Ma oigtel A 1210~1213m/sec® ARHH 02 F<&ro] 27 Lehy
X, Yo} Zo] 8|7} ¢F 50~65% B 7l7to] A = A& & 7 A%tk ol EUE, AR EGA
AE o FEo Aojgry o A} nEy o X, Yol u7b4: 69 W S =9f & Eo o
ek A3E 7EAskr] wjEol Table 29} o] A4 A EFYPESS Y F dua B F glon, o
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Fig. 5. Visualization result of flow velocity in analysis model,
the case, b = 125~175mm, X:Y = 4:8,
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Fig. 7. Results of flow velocity by hot—wire type anemometer.

Table 5. Numerical and experimental result of flow velocity at

the measurement point unit : m/sec
RH . . , .
ALY Point 1 | Point 2 | Point 3 | Point 4
FREAZE | 1152 1.353 1.350 1.160
GGD-F- .
A& 1.010 1.210 1.220 1.020
SR 1213 1.396 1399 1212
GGD- 5
A=zk 1.130 1.290 1270 1.120
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