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3.2
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HTU

(Chlorinated solvent)

HTU XNTU

(3-1)
(Trihalomethane)
(3-1)

(Air stripping)
(Design equations)
(32

(stripping)
(isothermal desorption)

o) Kia( 3



HTU
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= KnipL (KLa)
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T kgm2
PI (kg. m3)
Kla =

(liquid - phase)
Kla = Ki(m. )Xa(m)
Kla = (.3
a = (m'])
NTU ( )
NTU = In (g _2- CGlIHc) (S-1) + 1 (5)
S-1 (C1,L- CgjlHc)

Ciz  Cij

6l T (3-2)
= (partition
coeffient)
= ( ) =
( )
QgHc = (air stripping factor) (7)
Qo Q1 =
CG1=0 (5)
CiaCit (S-1)+1 (9)

pLKLla  §-1
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(9)
13 4) 1
3.2.2 (Stripping factor)
(equilibrium capacity factor)
Qg XHc > 1
QI
<1 (fractional
removal)
(1-CriCLy) — Z " 2 (10)
3.3
(interphase mass transfer)
Rp = RI +Rg (12)
Ti L! G !
(Henry) (interface)

(KIUl=  (kla)l+ (Hok@)'L (12)
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K =

k =

RI = H*"a — Hekf (13)
Rg kia kL

Rt KL (14)
Rp Heke

(Hicg/ kD) » 1

2 2
3.4 (Mass transfer rate constant)
3 (mass
transfer rate constant) (Sherwood &
Holloway)(2) (Shulman)<2) (Onda)(®)

34.1

027 <Lm<43kg. m2s1  0.04 <GM< 18
kg.m2s1 (Henry) (He> 1)
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kia = 10.746a  0.3048LM In  PI
dl P1 Prdi
D L2 )
D (Pa.S)
0 (kg.m3
a (15)
A a =15, =028 (15) LMpL
kLa/DL ( )2 10.764 ( )
(Schmidt number)
c = P/ (PLDI)
342 (Shulman)
! KL, k¢
coefficient), kL,
, Sh=kLd/DL
,Re=dsLM L
, Sc=plU(pLDI)
kLds = 251 dsLm P1
°L P1 PiId

47

i

(liquid phase

(16)

(15)
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ds
251 , (16)

Lm

Gm 014-14kg. 2.1

kGds = 1.195(1-G)036 dsGm "4 PG 03

MG Dgpl
(17) kG kL (16)
: Sh,Re St kL
DH kL D3
(Turbulent boundary layer)

Se

343

kL kG a
(aw)

aw = 1-exp [-L45(ac/oL) x(Ly atn]°L[[ LM & (pL2g)] *5[ LM /(pLa Lat)]02]
a

O =

(17)
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PL = !
14 =
al =
3 (18)
(Reynolds) (Froude) (Weber number)
(18) £20%
(wax)
at Lm
kL ( )
4-50 mm.
0.8-43 kg. m2."
kL PL = 0.0051 Lm Pl (a,0p) 04 (19)
Mg awM PI
= (m)
kL= + 20% <9
19)
nv “
oy B abl = Sh.Ga (20)
Mg M Sc
P1dl
Sh = (Sherwood number) 3’

S = (Schmidt number)



Ga = (Galileo number)
(19 2 DI (15), (16)
Lm
Kk a LB (16)
kL a L b
0.014 <Gm< L7 kg.m 25 1 4-50 mm.
kG 523 6m T 100 @d) 2
at atPG PgDg
(21)
(dp< 15 ) 523 20 kG
(21) kG Gm
35
3
(Treyhal)
(Chemical Engineers’ Handbook2))
(Umpere) @
CHBrCI2, CHBrCl., CHBr3 [

( 15)

50

CHCj,



(Ball) @
(halogenated aliphatic)

a
(Cummino) (Westrick)@

CHCL = CC12 a <Lm<20kgm2s1

(relative standard error) = 17.8% (Henry) 3
o0,
3 (arameter)

3.6 (packed bed component)

(39

1 (Packing)

2 (Liquid Distributer)

3. (Packing Hold-down)

4 (Packing Support)
124

3-3

02,

3.1

311 (Types of Packing)
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structured packings)

(cooling tower)

(grids)

3.1

3.2

3-4

(stacked or
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3-4 :
(Pall ring) 3-4 B
Berl Saddle I t(ac%%mslsddle Intalox Saasle
B.  CYLINDERS
Pall Ring Cascade Mini-RingR Raschig Ring’

. SPHERICAL SHAPES

AT
% e

Tellerette Maspac
34 3
(Berl saddles) 3-4 A
(intalox saddles) 3-4 A
(Hypac) (Super

Intalox) 35



3.2

Factor
Capacity
« b(?d” redistribution
E‘.n own

[CIEN
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Material of construction:
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00r
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(Norton Chemical Process
Products Ltd.,/

35 ' {
37.2 (Pressure Drop)(®
(-AP)
(0) 36 AP 018
-Ap
APa @5 Xy C Xy
(Hold-up)
y -AP
X (loading point) y
D
-AP Xy

3-6 Xy
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(B. Rose) (Young)
(Raschig Ring)
-APW = -APd(1+3.30/dn) (22)
-APW =
-APd =
dn = (nominal) Do
g
(grid)

3-1 3-8
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(Velocity head) N

(wetting rate) ( 24)
AP = ANpOUGZ (23)
AP =
PG =
0 = ( )
7 =
(23) -AP (N/m2) PG(kgim) 0 ( /)
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Given any operating pressure drop, chart

1.25 shows % capacity at which packed bed
= IS operating with a possible change in /
S 100 operating rate with -*-being kept constant /J :
. L i sl /
§0.75———G-<| //”
@I ki = 2
050 —1- G 7I=6
a L
< = o8
0.25 5
.
Aa o 10 20 30 40 50 60 70 80 90 100
3-10 m
3.9 (Loading Point)
(Morris) (Jackson)i3)
LAQURY (Lw) (
24) 0, L W (=Vpg/pA
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THE LOADING POINT —&
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SYMBOL SYSTEM []

Hz0-AIR

H20-H,;

H:0-CO,
GLYCEROL - AIR
BUTYRIC ACID-
CH3OH-AIR

TURBINE OIL-Al

B-100 OIL-AIR

10-C OIL-AIR
OIL No 1-AIR

OAv >< DB nrOQO

I OIL No. 1-C0;

T OIL No. 1-Hy
A OIL No.2-AIR

U OIL Na 2-C0y
+ OIL Na3-AIR

AIR

R

TRANSFORMER OIL-A R

01
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L = (24)
AplSB B
3.12 (Hold - up)<
(Kw)

0.6 Hw

Hw =043 (LYd)06 e (25)
L (/2 )
d (equivalent diameter) (

)

Hu (3 I3 )
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pL.pv =
Gl Py
G P
(Gv)
K4 (26)
Gv
314 (Liguid Distributer/?
L
3.
(port) ( 3-15)
( 3-16)
315 )

space)

68

F)

( Fo)
Gv
10% (®
(V)
VIGv
(pressure drop)

(void
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(Liquid

317
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(Packing Support)
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