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ABSTRACT

The objective of this research is to study the vertical uniform-flow ventilation
system and dust collection efficiency of cyclone scrubber for the industry. The
apparaius is designed and constructed for investigating the parameters of the
ventilation system, namely, the average downfiow veldcity, the velocity of disturbing air
in the room, the opening fraction of floor area and the wall height of the room, which

affect the system performance. The CFD(Gomputational Fluid Dynamics) method is also

used to study the behavior of di E angaral asir flow in the ventilated room.

In this ventilation : yhem i ntratmn of particles is

considered, it is found t eases with an increase in

the vertical air velocity particle size range is

considered, the investigatial aled that as the vertical air

velacity increases, the concenffatigifafiacge patticles (> 1 micrometer) at the

top of the room decreases. On e athe oncentration of small fugitive

particles (<1 micromgiar Aejocity is 0.3 mis but

\YE I_,;_-"
increases slightly at v i e ‘
- &
particles is considered, s found that the overall ventilationl@ficiency decreasss with

an increase in the Lalﬂcrbi ﬂumlnﬁr Whefithe concentration of each particle size

nﬁymﬂumﬁ air increased, the

concentration of ;:ﬂrhme refugee al the jpp of the cmasea FIHEIHU is found that

e QAR GFED B B o

av=a decr8ases. In the air flow simulation of the ventilation system, for inlet air velocity of

erall concentration of

range is consid

0.1, 0.33 and 0.48 m/s with an obstacie in the middle of the room, the resulis show that
the calculated velocity profiles are significantly affected but are in fair agreement with of

lhe experimantal ones,
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11 velocity pressure (VP)of downstream %8 hood ,p mmnﬁ' 25°C 1ifiu1.1665 kg.fm’
vp=1 pU?
2

3
VP =-‘£x1.1m a8t w s g e S X1 Wil

=0.937 inH,0

1Pa

s AT lfAY C=0.06

urinimeaaagReiitgas

LriniRas ATINITIRNTRILAS

AUt INENINeInL
A QINIUNBIANENAY
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AR TSR TR Y

£ Wfin =0.010in = 0.0002 m

0.0002 _ 4 0006
0.356

oln

41N moody diagram A1 f = 0.016



_ 0.016 x 1.5 x20°

'hl.. = = (0.0652 "‘fﬂ:a

inH,0
PV O AANT......
0356 x2%9.8 03048 m 692/t Air

@t h 424 B-C wiriul 0.0652 inH,0

493 C-D
— 06m —
D=035m D=0.142m
L v-l
snutlefe Fluid Mechan 7.

Aussnenineng
AT TN AN Y

4924 D-E
0.1 m

ﬁli'u 7 szuuvielutae D-E
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hy =
LAY

Re = AVD 11665 =20 = 0,142

5
o 1sexip X0

& Wn = 0.010in = 0.0002 m

£ _ 0.0002
D 0142

=0.0014
91 Moody diagram 9" f = Luk

0.017

h = =—g 76 in.H,0

I3
[

Faviu h e DE windu 0,467 /

. AUEMENHONS
“Hiiaanalumingnat
e

0.04 x(125.7052 - 20)}
1x9.8

hy = =22.8032m Air =1.0811inH,0



w & i
AIUY h 1494 D-E iy 1.0811 inH,0

Aol SPin=0.0562+0.937+0.0937+0.0652+1.5289+0.4576 = 3.1386 inH,0

puAugdetiasnaniaaniiiieaiiias (Blower) (VP,)

4949 H-I

AuganyyingIns
ARSI TINEN A

R 10manmieltas F-G

Fuftwindm 0.26X0.36 m
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27 11 sznvielugaa 1y

{anmiade HVAC System Duct design wiin114.32

W=036m, H=026m , W, =0.55m
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A1 A1 C=0.9

VP of downstream? 20 m/s 1§ VP=0.937

VP =09 %0937 = 0.8433 inH,0

& ¥ .
AIUU VP94 1-J 1Yy 0.8438

193 J-K

& .
fufiwidn 0.26°0.55 m

ﬂﬁﬂﬁ”ﬁ%ﬁ%mm
ammﬁﬁ*ﬁﬂﬂwmmaa

- prD  1.1665 x 20 x 0.3532

=44 x10°
Jr 1.86 x 10°°

£Wiin = 0,010 in = 0.0002 m
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0.0002 — 0.0007
0.3532
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37N moody diagram 187 f = 0.017
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d*=0.618 m
ATUNTIYINTL0.5d=0.274 m AINGANATL1.0d=0.548 m

nvun i D=2d

anusugydvvesla Tnalln

AP raslslrsusaiuailung

| 2
Ap! = 30%0.274 x0.548% V1.1 i 1,165 ¥ i = 168.1 mmif ,0
0.61872.74 + 0. 5.0

fUHANENINGING

it
nedindainf A =24/ = 2x168.1 = =336 2 mmli 30 =13.24 int1,0

qmaﬂnmummmaa
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Ap! - 30x0.28 x055 x 1.1
0.652
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— ﬂummmm Ehan
“““W?ﬁ%}ﬁ@d@w ARNYIAY

SPoyr = 0.0817+0.8433+0.2235+10.9564=12,1049 inH,0

- L
Ay
FSP = SP,,, —SP, —VP,,

125



FSP =12.1049 —(-3.1386 )~ 0.9663 =14.2772 inH,0

ﬁ'afuqmiuﬁ‘mui’nauiﬂ 3 m’Is(6400 CFM) , 15 inH,0

nsssnEULLEAAST
3 3

m 605 m
£ min min

q Regnmnsiminsie C
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]

=29

o] e
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transport phemomena W11 40
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L | -3

= - §320

Is

fmunaraidaluvie 2 of
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9.1 anwnzgild (Geometry)
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9.2 nsnmuansm (Grids)
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9.3 an1mzaauUrEn (Boundary condition)
931 --‘.I..I“i.'l;':l rumwﬁ’mammﬁ

- .
1 aruFaresen A msuuisalidnnuzluuLy Uniform Flow T
fanmdasiiamzluuny Z winiu uasiidn intensity (1) vidu 5 wefdusd JaiiAd
J B
AT 9.1

A2197 9.1 AnnFarese N ngiinty f dhznMAReY

nmanedi wuaum z b | mis
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2 033
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ATMLTITBABINIA (WATABIWIT)

AR
IY=9(0.62 m) I¥=12(0.82 m)
nian1 | piai2 | pieiia | wdn | miei | pdeli2 | adefia | efe
1 (X=12,z=28) | 0.09 | 0.08 | 0.09 |0.0867 | 0.09 | 0.08 | 0.09 | 0.0867
2 (Ix=16,1z=28) | 0.10 | 0.10 | 0.12 | 0.1067 | 0.11 | 0.11 | 0.10 | 0.1067
3 (1X=20,17=28) | 0.14 | 0.13 | 11423 | 0.16 | 0.14 | 011 | 01367
4 (X=22,1Z=19) | 0.14 43 | 0.1 | 042 |0.1200
5 (1X=28,12=19) | 0.22 2% o 022 | 024 | 02200
6 (IX=12,1Z=24) | 0.08 0.06 | 006 | 0.0667
7 (IX=16,Z=24) | 0.08 0.07 | 0.07 | 0.0700
8 (IX=20,12=24) | 0.16 0.13 | 0.14 |0.1300 |
g (x=22,1z=15) | 012 #Fofo 0.10 | 0.10 | 0.0967
10 (IX=28,12=15) | ©. | 0 0.28 | 027 | 02800
e
| %
A%

AULINENINYINS
ARIANTAUNNING 1A Y
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AMUFIIaIaINIA (WATHETUIT)

AUMETA
IY=9(0.62 m) IY=12(0.82 m)

piai1 | afam2 | ARl | o | a1 | akeRiz | fRa | e
1 (X=124z=28) | 039 | 033 | 028 | 03333 | 038 | 031 | 032 | 03367
2 (IX=16,i2=28) | 0.40 | 0.38 | 0.35 | 0.3767 | 043 | 0.35 | 0.38 | 0.3867
3 (IX=20,1z=28) | 0.56 | 0.55_jui J’ J5033 | 0.45 | 0.48 | 0.439 | 0.4563
4 (X=22,2=19) | 050 | G ‘&”@{: 0.47 | 049 | 046 | 04733
5 (IX=28,12=19) {}.BBV | 088 I=06s | 0.73 | 0.65 | 0.6867
6 (IX=12,1Z=24) | 0.27 5 // /.‘C\Q{%‘Q\\ 0.20 | 031 | 0.2467
7 (X=16,12=24) | 0.28 ‘;};///é] 024 | 027 02733
8 (IX=20,12=24) [1143 ;@’1’% “\‘ \ 7, | 041 | 049 | 04567
9 (IX=22,1Z=15) | 0749 40 0.37 | 045 | 0.3900
10 (IX=28,1Z=15) 086 | 089 |0.8633
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AILVUIR
IY=9(0.62 m) IY=12(0.82 m)
pian1 | affi2 | s | wRn | pfil1 | aisiiz | pfofia | w@e
1 (IX=12)2z=28) | 0.48 | 0.42 | 0.45 | 0.4500 | 0.48 | 0.42 | 0.50 | 0.4667
2 (IX=16,1z=28) | 0.52 | 0.60 | 0.62 | 0.5800 | 0.61 | 059 | 0.50 | 0.5667
3 (IX=20,2=28) | 067 | 067 |08 076 | 0.71 | 059 | 0.6867
4 (IX=22,1z=19) | 0.73 0.61 | 0.63 |0.6433
5 (IX=28,12=19) | 0.94 shohe =t ﬁ' 78 | 1.12 | 0.93 | 1.0100
6 (IX=12,1Z=24) | 0.39 a1 038 | 0.35 | 0.3833
7 (x=16.2=24) | 0.45 _’: / \\ 5] 036 | 0.34 | 03733
8 (IX=20,1Z=24) | 0.65 V/ f 058 “‘\‘ 058 | 0.64 |0.6133
9 (IX=22,1Z=15) | 0. 'I I “‘” “\\\\? 058 | 0.63 | 0.6000 |°
10 (IX=28,1Z=15) | 1.1 e EWF D 2000 | 1 40 | 110 | 1.11 | 1.1033
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