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Abstract

The effect of low pressure drop (LPD) mixer and Kenics mixer inserted in a tubular reactor on the
mean resisdence time distribution, pressure drop, and conversion for an irreversible, second-order
reaction were investigated. From the results of the tracer experiment, it was found that the reactor
could be simulated with n-Continuous Stirred Tank Reactors in series model. For empty tube, the
deviations in conversion from a plug flow reactor (PFR) increase with the increase in the reactor

diameter for the same mean resisdence time, whereas, with static mixers inserted in the tube the
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discrepancy of the conversion from a PFR was found to be 7%

R 57

regardless the magnitude of the

reactor diameter. When a LPD mixer was inserted, the friction factor of the empty tube increared

by a factor of 20 to 25.

F &

WERERS ABE W #a 9 gy
wgel Ffy BREEC whebA =] Aedidel R
ARl el Al e Baol 2R LB
mel B S FobA REIHMY B &
7t e A% plug flow REE 22 4 et

o kg 2 REmS #HIGEA K
pEaRe] ERel & A9 %, plug flow o] S
WA A &3 7 $-ol = static mixer & [KIE
Bol MAAA AW &2hE BAFE Al &
o},

Hovorka ¢} Kendall® & plug flow o] »}7}$-
RHERS FRETebY] §f8le] WRIREZRS] HEss)
F2% Jmel et EEO 2 baffle & LS
ol BliiE doF

2 7% baffle & X3 FHEBERE plug
flow reactor (PFR)$} [E43 KRS 7 4
g vebd ke EXREG

= Jagadeesh ¢} satyanarayara(11): motion-
less inline mixer & ERIFHERRC] HE ST HE

ak 2zt Hovorka %2} Zste} 22 A5 44
o

A PHEE 1960FC Frutell Bl A Al
static mixer" >0 & FRIFHERAN BLE T
BRRERS @] oud 48 vA=7hE
et o,

R HESS 2] static mixer ¢ &94F 223}
7] A BT, EeE, W 62
FE SHER BAE dolM bR E BUsi
RHESS #EFeh Mgt o

BR 7 ¥ %8

1. BE %8

et3 et M43 Hi 43 19761 8

A fIEy 45iEe] )3 schematic flow diagram
& Fig. 14 Bxwstgrh

ﬁffiyfq FAEE A WHez YEF dE
d o] E& KRS, static mixer, =8 FBEE
ol v

RIEZ = Fig. 20] vhehd upe} 2ol A 25
mm, Zo] 1000mm<] A3} W7 13.5mm, Z )
450mm®} F-7}7] glass tube S {37819 o},

Static mixer &= Fig. 39 Kenics mixer ¢} Fig.
49 low pressure drop (LPD) mixer 8] & &%
% AT Y. Kenics mixer & 7] 0. 7mm,
Ao] 50mm, % 24mm 9] stainless steel 7L 9

BE 9 F o2 135°8 molA wEe] mulzm
2 o] =Al KRR #Estz, LPD mixer
= 57 1.5mm <l acryl £x] Koz wpEo] F
el epoxy 4 2 A8 o,

N
l
l

T Ty: Constant head tanks T3, Ty Feed tanks
F\, Fy: Flow meters P;, P;: Pumps R: Reactor

Fig. 1. Schemafic flow diagram for the experimental
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Fig. 2. Reactor geometry.
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Fig. 5. Friction factor as a function of Reynolds number.
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C concentration, mole/min.
C* dimensionless concentration, c/c,
D diameter, cm
D’ diameter of copper tube, cm
D, equivalent diameter, cm
f friction factor, dimensionless
G mass velocity of fluid, gr/cm®-min
g. gravitational conversion factor, dimension-
less
E reaction rate constant, liter/mole-min
L, distance between pressure tapping, cm
! width cm
n number of CSTR’S
dp  pressure drop, dyne/cm?

o~

time, sec

mean resisdence time of fluid in a flow

™

Veactor, sec
velocity, cm/sec

o<

fraction of reactant convented dimention-
less
dz thickness

density, gr/cm?®

D> D

dimensionless time, /i

Subscript

inlet condition

reactant A

o

reactant B
i 1'th CSTR
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