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Abstract — The flow characteristics of liquid in a continous flow stirred tank reactor (CFSTR) with a 6-bladed turbine
impeller was investigated. The inlet and the outlet were located at the bottom center and the top edge of the reactor,
respectively.

For the CFSTR, three flow zones (inlet zone, impeller zone and recirculation zone) were assumed and the
theoretical residence time distributions based on the flow patterns were compared with the experimental ones.

For the case of the lower inlet flow rate and the lower agitation speed, the experimental results showed that the
flow pattern of the inlet zone was considered to be plug flow nature. For the higher inlet flow rate as well as the higher
agitation speed, however, the flow pattern of the inlet zone was considered to be perfect mixing zone due to the con-
siderable recirculation flow.

The impeller zone has a perfect mixing nature and the magnitude of the perfect mixing zone increased with agita-
tion speed.
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Fig.2. Inlet zone phenomena at high pumping rate.
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Fig.3. Inlet zone phenomena at moderate pumping rate.
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Fig. 4. Inlet zone phenomena at low pumping rate.
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NOMENCLATURE

A constant defined in Eq.(12)

A constant defined in Eq.(11)
Arbitary trace concentration at each
stream, (g/cm?)

C-curves

Impeller diameter, (cm)

Nozzle diameter, (cm)

Volume fraction of each flow zone
F-curves

Internal age distribution function
Agitation speed, (1/sec)
Dimensionless flow rate defined in p=
r/2q

Inlet liquid flow rate, (cm? /sec)
Total amount of tracer

Pumping capacity with no flow, equal
to 1.3 Nd3 (cm® /sec)

Flow zone of reactor

Inlet Reynolds number equal to pd ,-u/u
Turbine Reynolds number equal to pNd}/u
Laplace transform operator

Time, (sec)

Liquid velocity in nozzle, (cm/sec)
Volume of reactor, (cm?®)

Initial time-lag, (sec)

Dirac delta function

Dimensionless time-lag equal to aq/V
Dimensionless mean residence time
equal to tq/V

Intensity function defined in Eq.(1)
Viscosity of fluid, (cP)
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Density of fluid, (g/cm?®)
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