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Abstract

The objective of this study was to construct and find the efficiency of the spay tower
system type high pressure. This research was started from studying the data and the research about
spay tower system . Then analyzing the design and constructing the spay tower was done. Various
factors influencing the efficiency of scrubber were investigated using the concept of collecting fine
dust particles by water droplets influent and separating the water droplets from air flow by the
centrifugal force. The investigated parameters were air velocity (6-25 m/s), water to ratio (5 liter
per minute) and the number of nozzles for spraying water (5 nozzles). The material used in the
experiment was iron dust. The sizes of dust were 4- 20 micron The experiment method and data
collection were designed. After that all data from experiment was used to calculate the efficiency of
this apparatus.

The result of the research showed that dust removal efficiency of this serubber with L/G.
The optimum conditions found in this experiment were L/G 3.07 Vm’,5 nozzles and concentration
of dust 2 g/m3 These yielded the most effective dust collection efficiency of 86.60 % at dust

particle size more than 4-20 micron

Keyword : spray chamber or spray tower scrubber
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. manfFeuieuniae
AU (Length)
1in = 2.54 cm
1ft = 0.3048 m
= 304803 pm
1cm = 0.3937 in
Im - 3.2808 ft
ﬁ“'uﬁ (Area)
1 = 0.0283 m’
= 28.3162 litre
A 1 gal (US) = 3.7853 litre
1 pint = 0.125 gal (US)
1m? - 35.3145 fi?
1 cfm(ft* / min) = 0.028317m? /min
= 1.699 m’/h
1m*/h # 0.5886 cfm
178 (Mass)
1 Ibm = 0.4536 kg
= 700 gr
1gr = 0.0648 g
1kg = 2.2046 Ibm
¥ 1g - 00353 oz
1oz = 28.3495 g

AU (Concentration)

1 g/t = 2288.1 mg/m’
1 g/m® = 0.437 gr/ft
A2157 (Velocity)
1fpm(f/min) = 0.3048 m/min
= 0.00508 m/s

1m/s = 196.85 fpm




ANUAU MUY (Density)
1 Ibn/fe =
1 kg/m? -
ANUAY (Pressure)

1 atm =

1 inwg =

MAansonaa (Power)
1hp =
1 kW =

ANUNA (Viscosity)
1 Ibf.s/ft?

Il

1 Ibm/ft.s =

lcp =

57

16.019 kg/m’®
0.06243 Tom/f*

14.696 1b/in? (psi)
101.325 kpa
1.01325 bar
1013.25 mbar
10340 mm.wg
407.52 in.wg
29.92 in.Hg
760 mm.Hg
0.0361 Ib/in?
254 mm.wg
24864 mbar

746 W
1.3405 hp

4788 N.s/m?
322  lbm/fts
1.488 kg/m.s
1.484x10  cp
0.674x10  lbm/ft.s
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214 (Work)
w
F
S
W
MU (Power)
Power
A
Power
Work
Time
#3N (Horse Power)
HP
Constant
1 H.P.
1HP.
1H2P.
1 H.P.
1 HP.

FxS
s luniiae bs , KGN
szoegmalumiig in, ft,mm, m

gunalunia tbs.in , ibs.ft, Kgm ,n,m

work / time

U/ M

#1899 ft.bl / min , Kg.m / min , N.m/ sec
974 M0 ft.bl, Kgm , N.m

1787 ¥128 min , sec

Power / Constant

¥ J L}
ananlumsulamuie
75 Kgm/sec
4500 Kgum/min

746 Watt
0.746 KW
1 N.m/ sec

;
Tamuazduruguina1aena

A
A
D
3as (Volume)
Vol
Vol

A

L

D* /4 = (22 x D)(7x4)
0.7854 x D?
(A/0.7854

AxL

51103 U in® , em?®
T

Aunvda e in? , cm? , mm?

224N YUY in
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AIINATFIUOINA
P = P RT
p = AMUMUMNIY , Tbm/f? / A131NA
P - amududuysst , psfa (eua/msnava)
R = AnafvaseIMARIIA IR 53.35 fLIbf/ Tbm.R
T - gungiiduyseivesoina R 1T (R) = TC F) + 460
dnaim3naveseima
Q = AV
y A = Fudnihdavesyeamemslva , &
v - AN AnAvYoI0IMA | fom (W)

dszinimnnnmaum]wﬂsu
- Binumsihdouiiuon1d x 100

Bnammhdeuingniswsnmsiuileu
-fc_ -c
inlet  outlet o

o

£
= dseaniammsuenmsduilon , %

- |
: c = Fnamiemsduduvesemiudouiidhgnies
inlet
uummﬂudau
- - 3 xR
C = PBinamiennududuvesmsiuilounioansin
oullet

A ¥
w3 oawna1suileu
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1 MIANIUUTUTHANY
h = £l L |vp
n
he - amsugydoitesnnanuduani , inwg
£ = urlpmeAAsAN1Y ( Friction Factor ) , hifiviiag
L = ANUUNIVDIND , fi
D - anunaduriuguinanavesio, f
; VP - anudusatiuesemalune , inwg
MIANOVUTNTIOUSYBINAAN
* BHP - Q(FTB) = Q(FSP+VP)
6,356ME  6356ME
Q = sans lwavenlSinaseiwesnmd ofm
FTP = ANUAUIINUDINADY ,in.wg
FSP = ANUAUADAVDINADY ,in.w
VP = anudusudUDIeIMATiBaNYeIRARY in.wg
outlet
ME = YszAnsnniFInaveInNaay %
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1. 8A31M3 lviave 1M

..........................

NNYAT Q= AV @-1)

fviuald = $asims Inadalsuavesome cfn
W [)
-~ fuhnthdavesyoamaens iva , i

- anwdaumAoyeseniet, fom (ani)

A = o '
1w V = 3500 fpm (R9INAI NN 2.3 anuisdgausseInalumie)
D= 8in = A
12 2
Q= AV = 1 = 1 g
sl )4 it Siiwell -
4 4 12 _

- 1221.73 cfm
2. vinadurugUEnaeTega

NNFAT A=

=

Smuald Q= Sy InalelTinaveseIndl cfm
A= Aufnhdavesyeaniems'iva , i’

- -
v = anudanisueseind, fpm Ofa / 1)

. 0 1221.73¢fm ;
U A= = = = 0.348 fi
14 3500 fpm
ua A= 9 = dionnum A = 0.348 ft
4
[ 1 2
0.348 fi b
4
D = 02251t

2.70 in

I




= s ﬂ =)
3 lﬂ‘qulﬂllﬂ‘!‘mﬂ'lll DI INUTUAANIH

h, = f[i]w
NNYAT D

5 4
Smuald  h,—  aowduggduiionaudeann, inwg

_F = ulnmed A sANY (Friction Factor) , hiiiniiay
L = anuenuems, fi
] [ 1
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