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Sarayut Pudwatt. (2000). The Design Construction of a Cone for Mechanical Jet
Aerator. Master Thesis, M.Ed. (Industrial Education). Bangkok : Graduate
School, Srinakharinwirot University. Advisor Committe : Dr. Bancha

Rattanawai. Dr. Pairust Vongyuttakrai.

A Construction of a cone for mechanical jet aerator was designed using
superlene nylon 6 as a material. The efficiency of a cone was tested by adjusting
nozzles of 12 distance for converging nozzle and converging - diverging nozzle in the
mixing chamber of 3 length. Four experimental conditions were tried out, each of 3
sets and 8 adjustments in order to fine the optimum condition for overall transfer
coefficient, K a. Finally, the aerator was tested for its applicability on waste water in a
landscape pond in order to improve turbidity and dissolved oxygen.

The results of the experiment were :

1. The construction of a cone for mechanical jet aerator was successful
consisting the converging nozzle and converging - diverging nozzle, suction chamber
and suction chamber cover, mixing chamber entrance, mixing chamber, mixing spiral,
and the diffuser respectively.

2. Mechanical jet aerator cone efficiency :

2.1 In the converging nozzle of uninstall mixing spiral, it was found that

set A was highest efficiently. The proper condition included a mixing chamber of 400
millimetre  (Ab), diffuser adjusted nozzle distance of 42 millimetre to obtain air
induced of 2 m/sec. or induce volume of 403.08 {/min.

2.1.1 The average coefficient (K a) at tested temperature 28.9
°C (K.,a), and the standard temperature (K a), was 5.19 and 4.19 per hour.

2.1.2 The oxygenation ccpacity (OC) at tested temperature and
the standard temperature was 0.24 and 0.23 Kg.O,/hr.

2.1.8 The energy consumed for a cone in real aeration as Wire
HP (WHP) was 0.94 horse - power or 706.2 watts and the energy consumed as
Motor HP (MHP) was 0.67 horse - power or 499.82 watts.

2.1.4 The oxygen transfer efficiency (OTE) for power usage in
real consumed power (OTE); was 0.24 kg.O,/WHP - hr. and the power comsumed
for motor (OTE),,was 0.34 kg.0,/MHP - hr.



2.2 In the converging - diverging nozzle of install mixing spiral, it was
found that set C was highest efficiently. The proper condition included a mixing
chamber of 500 millimetre (Cc), diffuser adjusted nozzle distance of 90 millimetre to
obtain air induced of 1.8 m/sec or air induced volume of 362.77 |/min.

2.2.1 The average coefficient (K a) at tested temperature 28°
C (K,a), and standard temperature (K a), was 3.50 and 2.89 per hour.

2.2.2 The oxygenation capacity (OC) at tested temperature and
standard temperature was 0.14 and 0.16 kg.O,/hr.

2.2.3 The energy consumed for a cone in real aeration as Wire
HP (WHP) was 0.90 horse - power or 67 1.6 watts and the energy consumed as
Motor HP (MHP) was 0.66 horse - power or 492.36 watts.

2.2.4 The oxygen transfer efficiency (OTE) for power usage in
real consumed power (OTE), was 0.17 kg.0,/WHP - hr. and the power consumed
for motor (OTE),, was 0.24 kg.O,/MHP - hr.

3. The applicability of the cone on waste water in landscape pond :

In the aeration test by the cone in waste water landscape of 3 m3 and
fixing timing at 30, 60, 180 minute, it was found that the turbidity decreased to
5.45, 2.79 and 3.40 NTU from before aeration of the turbidity at 42, 42, 38.1
NTU, respectively. The dissolved oxygen was increased after the aeration into 7.8,
8.8 and 9.4 mg/I from 0.8 mg/Il, compared to air induced volme in waste water
timing 30, 60 and 180 minute was 10883.10, 21766.20 and 65298.60 liter,

respectively.
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o 2.303[log(C, - C,) - log(C, _C,)] x 60
t, - t,
2.303 (log 2.2 - log 0.6) x 60
30 - 15
2.303 (0.342) - (- 0.221) x 60
15

519h

12, fwigdl Ka flaamni 20 aseumaidun

8.9

20 - 2
Kaso) S Ka(2g.0) (1.024)
5.19 (0.809)

4.19h "

13. AWIRIANANUEINITD INNTLANa aNFLIUNFNNIZNININAFIL
WAZRNIIZINATI

- AMNMUEINTDIMIANAENTIIUN 28.9

519x7.9x6

(OC)psse =
289 1000

= 0.24 Kg - O,/hr

- anNEIn RN e e NFIUNENIZIN AT

4.19x9.4x6
1000

(OC)s0

0.23 Kg * O,/hr
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Ampere x Volts x Power Factor

746

- WAINUALTITININNG = Wire HP (WHP) =

45x215x0.73
746

706.2

746
0.96 W31 (HP)

- w&oawuﬁaanmmnmama‘? = Motor HP (MHP) = Wire HP x Motor Efficiency
= 0.94x0.72
= 0.67 w3 (HP)
Aeuilu watts = 0.67 x 746 = 499.82 watts
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0.23
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11 @ winwnd) Ka 9ngas

B 2.303log(C, - C,) - log(C, _C,)] x 60

2.303 (log 1.2 - log 0.5) x 60
30 - 15
2.303 (0.079) - ( - 0.301) x 60
15

3.50h

=

12. @wad Ka fgamndl 20 esroadus

U

20 - 28
KLa<20) ] KLa(28> (1024)

5.19 (0.827)
289 h

i

13. A1UW2 mmmmmmmmlumnamaans‘ﬁmuﬁama:ﬁwmsmaau
HREFNIIZNIATITU

- mmmmmlumnﬁwaaﬂ%wuﬁ 28 aommmé’ma

3.50x7.1x6
(OC)28

1000

= 0.14 Kg - O,/hr

- @NNEWIIDIUMILANEaNFAUNEN TN TN

2.89x9.4x6
1000

(OC)ZO

= 0.16 Kg * O,/hr



14, @I AN T MR 9 UTAINTIULAN B NAN L TATINIRUG

Ampere x Volts x Power Factor

746

- WAIUNLTITININNA = Wire HP (WHP) =

4.4 x 215 x 0.71

746

671.66

746
= 0.90 w333 (HP)

- waswNeanunNaaas = Motor HP (MHP) = Wire HP x Motor Efficiency

0.90x0.74

0.66 w33N (HP)
AaLu watts= 0.66 x 746 = 492.36 watts

15. AW MUIEANTA W IUANIONEINAANTIRAUAINANTI AV INAIIN
- AU WA IIHAS

0.16

(OTE),
0.90

= 0.17 Kg - O, / WHP - hr

- WafisunumshiwasnuaInuaLaas

0.16
0.66

(OTE),,

= 0.24 Kg - O, /7 MHP - hr
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Haun @1 ¢, 2asnismidianuaansalumitfuasndlauianieriinig
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NARBLUATENIZNNGIL (OC) vwdavdfunliiludr ¢
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U

Size/mm (@) Superlene nylon (Kg/m)
10 0.10
14 0.18
15 0.23
20 0.42
25 0.62
30 0.88
35 1.22
40 1.56
45 1.94
50 2.40
55 2.96
60 3.48
65 4.20
70 4.80
75 5.84
80 6.20
85 7.56
g0 7.80
95 8.50
100 9.76
110 11.20
120 13.55
130 15.92
140 18.45
150 21.18
160 24.10
170 27.20
180 30.50
190 33.90
200 37.66

(ATa 1RuuAwaih 2538 : 84)
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AILENNE

LIANLANBIANE (WI1)

AR MY USnmeandanazans
Aawldnane | waadnanne | nawl@xnaine | wnas@uaind
(NTU) #al¥ 1 (1Y) (mg/1) (mg/1)
30 42.0 5.45 0.8 7.8
60 42.0 2.79 0.8 8.8
180 38.1 3.40 0.8 9.4
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