Chapter IV

Experimentation

@r& 4.1 can be separated into 4

4.1 The Apparatus

The experimental
parts, inlet and outlel swstei il system, mixing system and

conductivity meas

1 - L _ » o ' - Drain

Figure 4.1 Experimental apparatus



4.1.1 Inlet and Outlet System

« Storage Tank : 27.14 liters tank was used to store feed liquid from a tap
« Pump : 1/4 Horse Power pump was installed for sucking feed liquid from

storage tank to mixing system

e Variac :_electrical voltage from the wall
- . \ oltage is between 20 and 140

« Rectifier }v\\\ rom alternating current to direct
\ a direct current motor.

« Motor 0 \ at can rotate inversely when the

3{] in diameter and 30,

respectwe[y equipped with

ELd iﬁﬁﬁwﬂmmmﬂm'iﬂi oy

used were 2.0, 2.5 and 3.0 cm. respectively. The materials used
in the construction of all parts were Poly Vinyl Chloride (PVC)
and Acrylic. For the conductivity measurement purpose,

conductivity probe was installed at the exit.
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« Agitator . Three types of agitators used as shown in Fig.4.2 were 6 bladed
disc turbine, 6 bladed open turbine (Paddle) and 6 bladed 45
degree pitch turbine.

4.1.4 Conductivity Measurement System

+» Electrodes OYsem. i '@19 cm. long probe with 3.0 cm.

+ Conductivity Meter

« Injector
4.2 Materials Used

The materials used i

Feed liquid 2 of the great amount of continuous
"
Tracer S €) penmeu _was necessary to comply with

ﬂﬁ"if’?‘i?ftf“ﬁ%“ﬁ 9119

« It should'be mixed easily um}a water
q FDRARGRLAR I yien
« If'should be present in the water at a negligible or constant concentration.
« It should not react with the water or any other substance in such a way as to

affect the measurement

« It should be cheap.
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There are many chemical tracers that fit the above requirements as shown in
Table 4.1. Concentrated nitric acid was selected because its properties fit the above

requirements and the following reasons:

« Its conductivity is proportional to its concentration over this experiment range.

 Itis commonly used in the laboratory.

===Solubility in 100 parts

100%
oD

56.1
oo

39.8

The concentration ofhitr

4.3 The Procedure :

L)

The object OPAQ response after injection of

|
the tracer and then obisérve the homogeneity of the ¥er in order to understand the

et NN NN

The experiment used for studying the conditions affectinggmixing in continuous
s L) QRS AD AIER T e

procedure.
4.3.1 The Calibration

In this experiment, two calibrations are required, motor revolution calibration

and concentration of tracer calibration.
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43.1.1 Voltage Input and Motor Revolution Calibration

The line from wall jack was connected to the variac in order to adjust the
voltage of the input electric current and then the line out of the variac was attached to
the rectifier to change from the alternating current (AC) to direct current (DC), the

motor used was the DC motor that can adjust the input voltage to the motor. The line

from the rectifier was wired to > ) at is connected to the shaft with the
impeller. At that time, a 4—};; ickerdvas idhered to the shaft connected to the
motor. The variac was.ad age output to 20 Volts (minimum
voltage that can be ated in order to measure the
revolutions using tach ded” In the next step, the voltage
output, from variac, sach step, and the result was
recorded each step ungil 160 ) _ Subsequently, the voltage was tuned down 10
volts per times and the rgfu I:, ‘ ecordec A hStep. The results were averaged
e voltage input was developed by

linear regression method as gi

4.3.1.2 Coneefit
]

Various mncent@mns of nitric aqg in water were prepared as follows: 0,

001, 002 o ] 4] YRbA3 P TR prosrd stton v

measured usmgqlonductmt}r metergand the results were recorded. The data were

wverag] sy ammmumam D Elonductivity vas

deve[opea by linear regression method as given in annexes.
4.3.2 Experimental Procedure

1. The desired cylinder tank, installing baffles, was set up.
2. The conductivity probes were placed at the entrance and the exit of the

mixing tank.
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The voltage regulated system was connected to the DC motor, and the shaft
with the desired impeller was attached to the axis of the motor.

The mixing tank was filled with water until the liquid level is equal to the
diameter of mixing tank.

The pump was switched on to suck the feed from the storage tank to the

mixing system while the stordge tapk was filled with the water from the tap.

der to reduce pressure from the pump

of fee @0 the appropriate value.

€0 and la ;~.._‘-~-~f ithe desired revolution.
/A. / s ol \\:\\i\?l\e ame constant,
JIL 4 ’ ‘.\ the entrance of the mixing
until the entrancg and“the ‘exit*€onductivity were equal. Then only exit
Vi

conductivity was re '-T."z:';b tie €onductivity of outlet reduced to the initial
) T
value e

The ope auon w los were changed to the next

The motor ope
The flow rate g
Tracer was ipfé
system. |

The results Trogd b ere recorded at various time

.' I”I
desired Nl and resume the experiment. L

AULINENINYINT

AN TUNNINGAY



77

J8][adwit pasapisuod jo sadAy 220} jo weadelq z'p aandiy

W O] pue EER LG9 = 1(]

I 5T10= M M ST0= M | 1'SToem
autgin Yy ogy popelg 9 suiqun |, usdgy papeig o Unﬁe__._mumn__ﬁumu

NINYINT




	Chapter IV Experimentation
	4.1 The Apparatus
	4.2 Materials Used
	4.3 The Procedure


