(combustion)
(particles)
(fly ash),
(air cleaning devices)
2
(dry scrubber) (cyclone), (settling chamber)
(wet scrubber)
(venturi scrubber), (spray tower)
(trapping)
(liquid ~ film)
21
211 ( Inertial impaction )

(inertia force)
(droplet)



2.12 (Direct interception)
2.13 " (Diffusion or Brownian movement) ,

0.1 (submicron
particles) Brownian
movement

2.14 (Gravitational force)

( Q0 )
2.15 (Centrifugal force)
(vortex flow) ‘
2.1.6 (Electrostatic force)
217 (Condensation)
(clewpoint)
(mist)

218 (Thermal gradient)



(Molecular collision energy) -

GRAVITY DIRECT INTERCEPTION

streamlines

CENTRIFUGAL FORCE DIFFUSION

streamlines

IMPACTION ELECTROSTATIC FORCE
—
‘ =nunn@
g —— =S\l —
streamlinesv streamlines \\/——
2.1 1

2.2

(Venturi scrubber)
y(Electro-Statics Precipitator)
(Fabric filter)
21



21

(micron)

>50

525

>0.5

<1

<1

50-90

<99

95-99

>99

L]

99%

submicron



(venturi throat)

(atomized) (atomized droplets)
21
2
1 (contacting zone )
(apsorption)
(converging-diverging section), (venturi- throat)
22
2. (separation zone)
(liquid slurry)
(mist ) (aerosol)
2.2
221

3,300 3700 /
600 [/ (0 [ )
(HID) 21 23
2.3
2.2
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1,000 ftVmin (1,000 of acfm)

95,000 acfm.

;=6 ft, 0 =132t A =152 ft, B =27.2 ft 1,480 fit2
(venturi throat), 90° (elbow)

(separator) 012 :0.10:0.78,

d IS DIAMETER OF INLET WASTE
PROCESS GAS NOZZLE

D IS DIAMETER OF SEPARATOR

---INDICATES CONFIGURATION
FOR EROSIVE MATERIAL

XXX INDICATES SURFACES TO BE
PROTECTED AGAINST EROSION

OTHER CROSS SECTIONS
CAN BE USED

:ﬁgCESS \ K_ 4 “'i

L SCRUBBER GAS

INLET
SCRUBBER
LIQUOR
VENTURI
Lol SEPARATOR
DIVERGENT
VENTURI H
SECTION
D
ELBOW 4
| CROSS X
IX OVER ;((
X
XXX XX %
&y v & By ——
& ***

L— USED SCRUBBER LIQUOR

2.2 B



60 | IF T i ] T 1} T [ T r T ] 3200
FRACTION OF I | .
L PART SURFACE AREA ! A
- I ‘ ' ! / —
o |—VENTURI— 0.2 , | 7
20 EiBow 0.10 - ' ; i J&ree
[ SEParaTOR | 0.78 | | Z6 -
: 1.00 | | | | L A% | ]
40 ‘ ==t T 7 ‘ 2200
DIMENSIONS [ INTERNAL /| INTERNAL
-FEET [ SURFACE / SURFACE
- AREA |/ AREA
30 l 1700
20 / 1200
i / : PERFICL. ( , B
8 '// | - SEPARATOR 1S APPROX.| 600 fpm 700
- =17 5 d. ! : i 1 i 5
- 7 A SUPERFICIAL INLET GAS VELOCITY 1
- L [ IS 3300-3700 fpm
0 | 1 ! | ! ) 1 1 ] ] 1 200
0 20 40 60 80 100 120 40 160 180 200
WASTE INLET GAS - THOUSANDS OF ACFM
0,

(venturi throat pressure drop)

(pressure drop)
2
(frictional effect)

(liquia-acceleration effect)



. Calvert (pressure drop)
(throat gas
velocity; Vg) (liquid to gas ratio; R)
(droplets)
il
AP - (5xI0-5)(Vg)AR) (2.1)
AP = ; inch.HZ)
V = ; fils
1 V1 ]
R = » gal.H,0/1,000ft3gas
2.2.3
(efficiency of venturi scrubber)
(Collection efficiency)
!
H.F. Johnstone 4
1= 1- A (2.2)
| = Inertial impaction parameter; 1
V = CQPng

2.3
18doP (2:3)

C = Cunningham correction factor;

C = [+dOT (2.4)



e 1: dp Y
Pp = 1 ; Lb/ft3
dp = ; ft
do = ; ft
T = ; K
1 = ; Lb/(ft)(sec)
k = :(gal.H,0/1,000ft3.gas)1
2.3 (adiabatic saturation process)
(humidity ratio) © 1 T,
2.4
(relative humidity) 100% = (adiabatic

satulation temperature)

Unsaturated _[F -— Saturated air
air = 0 — Tl on
T,, o,

9= 100%
i ! ‘ Liquid water | l

qurum waler
aTe

Adiabatic
saturation

Dew-point
temperature

24 TS



flow process )

m = mwl+ mal
m2 = mW+ ma
m = ma - ma
1, + r6f = mW
O,ma+ rhf = O3
mf = (p2- 0]
_ 1, Gp(2"T)+C hiy
©1 = WECE
T ?
mw . Pe |
©= " = P P2 * PR~’\@R
rhj ,rh2 =
m ,rhwh= (water vapor)
1 kgls
rha ,m3 =
1 kgls
m f = (water vapor)
1 kgls
©1,02 = (humidity ratio)
h he = (enthalpy) (saturated vapor)
hf =

kJlkg

(saturated liquid)

“kJlkg

i

T2

(steady



15

hig = (saturated mixture)
 kJlkg
P2 = (total pressure)
T2; kPa
PR = T2; kPa

24

(inlet dust loading or concentration),
(Total make-up water)
(Saturate the gas)
(Collecting dust)

Total make-up water = water required to saturate the income gas stream
+ water required to collect dust
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