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CHAPTER IIT
A pilot-plant scale multiple tray aerator in conjunction with
an oxidation diteh located near the Sanitary Engineering department, was
designed for the study of mechanism and overall rate of oxygen transfer
coefficient, A schematic flow diagram of the experimental set-up of the

seration unit was shown in Fig. 5.

To start up the experiment tep water was fed into the oxida-
tion diteh and was affterwards pumped 3.1 m high from the centre of the
suction pipe into the constent head tank. The pump used was & submersi-
ble pump type "JUNG" U3E, 0,25 Kw, 220 V, 50 Hz, 1.25 in. inside diameter
of suction and discharge pipes. To facilitate the designed orifice, dis-
sharge pipe comnection wes reduced from 1.25 in. to 0.5 in. I.D. The head-
discharge performance was initially calibrated and the curve was pletted
in Fig. 8 :Ln order to centrel the flow during operation,

Details of the water censtant had tank were shown in Fig, 2.
This tank was used to minimize flow and pressure pulsations. The di-
mension of the tenk are 90 cm. high and 58 cm., inside diameter and its
capacity is 237 litres. An overflow pipe of 3.12 ecm, I.D, was eonneected
" at 10 cm. below the top, The surface of the water in tank was always
kept at about the upper rim of the 6verf-low hole, making the actual

volure of weter in the tank during operation equal to 203 1, An outlet



17

east ivon pipe 3/4 in. inside ddameter 20 om lemg followed Wy ¥ ims I.D.
10 em Jong pipe were conmected with an orifice and 2 econfrel valve. The
ng mm%ﬁg 3, The desived flow rete could be easily
ined W adjusting the sentwel walve wntdl the head drop ceorreaponds
te the determined flow rete on the celibretion curwe. Five different
flow rates of 9.6, 12.0; 14.7; 19.6 and 23,0 1/min were used in thie
study.

tultiple Tray der Troys twepezoidel im shape were made
of pisces of wood 1.25 em thick, The wpper end lower swrface meas were
35 x 35 and 25 x 25 wu’ Foepaetively and 4bs bedght is 16.5 om The
epening of the trey is 1 em x 5 om and it is formed Yy using weoden
slate. Te aystom of miltiple tway serater comsisted of six tways.
Rach dray wes filled with gravel 1.3 in. sise ferming & layer of 10

om high., All trays weve supperted om fewr 1.25 im x 1,25 in. steel
angle with heles fer adjusting trey spacing in order te study thedx
spprepriate speeimg which gives the optimum everall exygen tramsfexr
coefficient, The detmils of tray avrangement at several reies of flew
were shown inm Fig, 4 tried through each leyer of ways in an attemp %o
. the mest efficiont rate, Tray spacings were vevied frem 15, 20,
25, 30 and 35 cn,
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Tap water was used as an absorbing substence in this experimeht
under the non-steady state aeration of a deoxygenated water as suggested
by Eckenfelder and Fard (1968).

The procedure for determination of overall oxygen transfer

coefficient for each experimental run was as follows:

1. The control valve was closed and the required volume of

water was prepared according to the operational conditions.

2. The initial dissolved oxygen in the water was removed by
adding sodium swlphite of about 7.88 mg/l per 1 mg/l of dissolved oxygen
and only 0.10 mg/l of cobolt chloride &s a catalyst as suggested by Jones,
Dey and Converse (1969).

‘3. The diteh was thoroughly mixed by using a paddle in order

to ensure the disselved oxygen approximately zero at any peint,

4. The submersible pump was turned on in order to pass experi-
mental weter into the elevated dosing tamk as shown in figure 2 until the

water approched the upper rim of overflow pipe.

5, Adjust the control velve to the desired flow rate by using

the head~-discharge per formance curve as shown in Fig. 5.

6. The flow rate, temperature and determined dissolve oxygen
of water at different time intervals were recorded. At least fiwve
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samples were tested before 90 % ioxygeh saturation of the water was
reached (Eckenfelder, 1966).

7. All the dissolwad oxygen in water were determined by
Azide Alsterberg modification of Winkler method., The oxygen satura-
tion value, Cs at a specified temperature was taken from the Table
cf Solubility of Oxygen in Water Exposed to Water - Saturated Air,
STANDARD METHODS (1965 ).
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