L] o i J
meitradomsaauluginiuiuudeiiiog

ﬂ‘lJEl’WIEWI?WEI’]ﬂ’i
W AN vt

MAIIAINI TUIAL
Yudiainnds  pnaanseiuminedo
WA 2537
ISBN 974-584-170-6

o
dvansves Uadininendy gyansalumiinndy

11429 6900



Conditions Affecting Mixing

in a Continuously Stirred Vessel

ﬂ‘NEl’J‘VIH‘ﬂﬁWEI’]ﬂ‘i
ammnimum'smmaﬂ

AlThesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering
Department of Chemical Engineering
Graduate School
Chulalongkorn University
1994
ISBN 974-584-170-6
Copyright of the Graduate School, Chulalongkorn University



Thesis Title Conditions Affecting Mixing in a Continuously Stirred Vessel

By Mr. Teerayut Lorpumpun
Department Chemical Engineering
Thesis Advisor Assistant Professor Sasithorn Boon-Long, Dr. 3ieme Cycle

sikuna, Ph.D.

Thesis Co-Advisor  Dr. Jirdsak_Tsé

Accepted by the Gradugig.Se aiversity in Partial Fulfillment of

the Requirement for thg
Dean of Graduate School

Thesis Committee

Thesis Advisor

.u‘

(Assistant me‘s,ssc:-r Sasithorn Bm}n -Long, Dr.3ieme Cycle)

AU IRANEIND, . i
ol aﬁ‘?‘l"ﬁ"mﬁ‘vﬂﬁﬁmaa

ihiaen ._;#.,..-r'" Membﬂ

(Assistant Professor Vichitra Chongvisal, Ph.D.)

Copyright of the Graduate School, Chulalongkorn University.



## c516980 :MAJOR CHEMICAL ENGINEERING
KEY WORD: TURBULENT FLOW, CONTINUOUS STIRRED VESSEL, IMPELLER, MIXING,

BAFFLE

TEERAYUT LORPUMPUN : CONDITIONS AFFECTING MIXING IN A CON-
TINUOUSLY STIRRED VESSEL, THESIS ADVISOR : ASST.PROF. SASITHORN
BOON-LONG, DE.3IEME CYCLE, THESIS CO-ADVISOR: DR. JIRDSAX
TSCHEIKUNA, PH.D. 151PP.ISBN 974-584-170-6

The conditions affecting mixing in continuous stirred wvessel
was studied in standard configuration tank having inside diameter 20,
25 and 30 cm. respectively, filled with water to a height equal to
the tank diameter. The feed entered at the impeller level and exited
at the liquid 1level. Conduct Lyde ctors were installed at the

impeller level and at the \ //
18 l-j' € :

The conditions affee
major parameters were:
a six bladed disc turbin
speed of impeller (264.54 ,
{at 1/2 and 1/3 tank’s ¢¢s, bottom), diameter of
the impeller, direction o, d 45 P¥8ch turbine rotation,
tank diameter (20, 25, 3§ ) jghd—ghe \me 2 tesidence time (30, 55,
90, 125 min.). Y

System were studied, the
bladed open turbine,
ch turbine), rotation
tion of the impeller

From the results 2 ed @isSc "urbine at 1/3 tank's
diameter above tank’'s botomlfgave" sHoFter ®8idence time and mixing
time. High speed of ro Aalls gave longer ressidence
time but shorter mixing ti ; he tank, the longer was
the residence time. The lars: ibeller diameter the shorter
was the mixing time and the _reSif but disturbances occurred
in the system. The di®% adgfd 45° pitch turbine
that caused the CUrTre it - -'";:‘ gave longer
residence time but shot£e fhe’opposite direction.
High inlet flow rate i. she nCE e and shorter mixing
time.
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Discharge flow rate

Feed ﬂnwl rate

Internal flow rate

Flow rate or pumping capacity
Amount of Tracer

(cm.?)
(cm.)
(cm.)

(in.)
(cm.)
(in.)
(V)
(cm./s)

(cm.)
(em.)
(A)
(Siemen/cm.)
(cm)
(mho)
(rpm.)
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(Hp)
(cm.)
(cm.’/s)
(cm./s)
(cm.*/s)
(cm.’/s)

(cm.”)
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Nomenclature (continued)

r Impeller blade length (em.)

R Scale Ratio (=)

R Resistance , (ohm)
Rey Rey lds i E _ O

§ englll of impeller mounted on

- ——
ha.eenttal di . (cm.)

] N ©

& (cm.)
vk )

v (cm.*/s)
v (m/s)

v (cm.)
Wy Affledaath (cm.)

z iquid ' (em.)
T )

Mk ‘ )

Ho ﬁlmd viscosity (Pa sec)
k ﬂumﬁwwmn'ﬁ )
g Cell constapt (-)
ARAMIRUNIING1AY ©

P4 Density of the fluid (g/cm.®)
Prasts Specific resistance or resistivity (Ohm-cm.)
T Residence Time (s)

v Kinematic viscosity (cm.”/s)

subscript 1,2 Initial and final condition of scale-up
method )
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