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Selection of the most appropriate aerator for warm water fish culture ponds
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ABSTRACT

Various aerators incorporate air into water in different methods. An appropriate aerator must have high
efficiency and can incorporate oxygen at different depth uniformly. Also it must be inexpensive and can save
energy. This experiment carried out to select the most appropriate aerator for warm water fish culture ponds
from four conventional aerators in Khuzestan province included of circulator, paddle wheel, Propeller-aspirator
and vertical aerators. In order to selection of appropriate aerator Analytical hierarchy process (AHP) method
was used. The criteria were technical index, environment Index, economical index and energy Index. In case of
belonging equal importance for all indices, the weights of circulator, Paddle wheel, Propeller-aspirator and
vertical aerators were 27.3, 32.5, 9.3 and 30.9, respectively. However in case of doubling importance of
technical and economical indices, the weight of circulator, Paddle wheel, Propeller-aspirator and vertical
aerators were 25.5, 30.2, 11 and 33.3, respectively. Therefore vertical aerator was recommended as the best
selection.

Keywords: Aerator, Analytical hierarchy process, Standard Aeration Efficiency
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Table 1. Aerator characteristics used in the experiment

Aerator type Aerator characteristics
Model: F7.2 M, Weight: 13 kg, Working depth: 80 cm, Shear diameter: 7 cm, One
circulator phase, Theoretical Power: 1.1 kW, Engine rotation: 2800 rpm, Theoretical current: 7.5

A, Loaded current: 10 A, Useful life: 4 year

Model: SC-1.5, Weight: 85 kg,paddle numbers: 4, distance of paddles: 60 cm, Blade
Paddle wheel  numbers per paddle: 8, Three Phases, Theoretical current: 3.8 A, Loaded current: 4.78
A, cosp=0.85, Useful life: 4 year
Model: SLD 2.2, Weight: 34 kg, Theoretical power: 2.2 kW, Engine rotation: 2860

eroFi)?:tgrr' rpm, Theoretical current: 11 A, Loaded current: 13 A, Blade diameter: 10 cm, Inlet
P degree of air suction section: 30° to water surface, useful life: 3 year
Vertical Model: SQD 1.5, Weight: 11.5 kg, One phase, Theoretical power: 0.75 kW, Engine

rotation: 2850 rpm, Theoretical current: 5.2 A, Loaded current: 8 A, useful life: 3 year
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Table 2. Determination of SAE rates for various aerators
Circulator ~ Paddle wheel  Propeller-aspirator ~ Vertical

Water temp. 32.3 325 31 32.1
Water volum (m?) 36 36 36 36
Co(mg.L ) 7.55 7.54 7.67 7.57
0.1* Ce(mg.LL) 0.76 0.75 0.77 0.76
0.7* Ce(mg.LL) 5.29 5.27 5.37 53
OD10% (mg.L™) 6.8 6.78 6.9 6.82
OD70% (mg.L) 2.27 2.26 2.3 2.27
ty00 (MiN) 2.72 1.65 4.32 2.05
T7o% (Min) 40.14 16.79 55 18.34
Kia (h) 1.76 4.35 13 4.05
(Kia)zo (W) 132 3.24 1 3.04
SOTR (kg.hl) 0.43 1.06 0.33 0.99
P (kW) 2.2 1.52 2.86 1.76
SAE (kg.kW-h?) 0.2 0.69 0.11 0.56

Gliso gvady 35 50 oul (g S0 jluil s lro gl ool Cawd 4 polio -Y Jguo
Table 3. The obtained rates of criteria in various selections

1 el Equality of depth
SAE (kg kW) distribution)

Electricity

Annual cost (Rials) consumption (kWh)

circulator 0.2 2.8*10° 2083200 6.18
Paddle wheel 0.69 4.9%10° 6249600 1.92
Propeller-aspirator 0.11 4.5*10* 3018600 235
Vertical 0.56 1.9*10* 1428300 2.64

o laibicw! 20lgn 003l Lo (gl p sy 35 Cond —F Jouo
Table 4. The proportion of selections in SAE criteria

Circulator Paddle wheel  Propeller-aspirator Vertical
circulator 1 0.29 1.82 0.36
Paddle wheel 3.45 1 6.27 1.23
Propeller-aspirator 0.55 0.16 1 0.2
Vertical 2.8 0.81 5.09 1

OFeS| (Hoe ST slno (gl LA 35 Comd -0 Jgua
Table 4. The proportion of selections in depth distribution of DO

Circulator Paddle wheel  Propeller-aspirator Vertical
circulator 1 1.77 16.25 6.89
Paddle wheel 0.56 1 9.21 3.9
Propeller-aspirator 0.06 0.11 1 0.42
Vertical 0.15 0.26 2.36 1

A
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Table 6. The proportion of selections in annual depreciation criteria

Circulator Paddle wheel  Propeller-aspirator Vertical
circulator 1 3 1.45 0.69
Paddle wheel 0.33 1 0.48 0.23
Propeller-aspirator 0.69 2.07 1 0.47
Vertical 1.46 4.38 2.11 1
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Table 4. The proportion of selections in energy consumption criteria

Circulator Paddle wheel  Propeller-aspirator Vertical
circulator 1 0.31 3.8 0.43
Paddle wheel 3.22 1 12.24 1.38
Propeller-aspirator 0.26 0.08 1 0.11
Vertical 2.34 0.72 8.9 1
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Figure 6. The results of Analytical hierarchy process for selection of aerator in equal importance condition for all
criteria

15 Lero Copod 4099 LSSt | 3 50 00lga LSl gl pr (51 g0 aldis oo gl -5 STl

Cls 51,8 pgd 03, 40 (s35es oolga )] 5l ams 5 ol o Howlio boslga plu 4 Cans Jloy oolga (5 Lk 5l odel Cavots gl 4 4z b
5 ol ;o Sl 25u, b kS +/F ey SO e Gioleyl SO e T cwls @illas (Petrille & Boyd, 1984) mls L as (V¢ & JSs)



0
Sl i oo 0 535 uad i 3 tor
O 2 & gl 39050 g e g9 @ &

‘V'f'“/f';-."'d""a{f’fl“f"’w' Puali & n’ niversiy

o & ol 35 4 o g 031y Ll (51 45 g Al 1 L 1y o0l ez s e VD 3as L 5] o Ll sl ol (5ol
ol yralS 1) eolse e sylo sine
bl 1) (Res GiaS Ty o 5eS) Camgllas (o yiin Jly g Sl )95V sS e (90508 (slooslgn 5 Jaloe (5SS es 2aST, Slas
Llo Judo 4y (s0g0s oolgn auzils |y Cangllae o yiion ud i o oy 9 Sl (9i¥sS s (0500 (sboslan aille Sl ol Slas 5l
YL ced el ools Lilal 1) T Ced 5 00 (s g gie Sliuazs sl (Jlay edlsn a5 5500 il ce ol Fesle g S sl g
Syt Olygzs gyl oiws S AT Sloj yuizren (ol oals Baies iy G )0 eolen 45 ol 5l sgase [y colaiul o oolga

Obj% Alt‘%?60
.90 1
—.50
.80
.70
—.40

.60

.50

Vertical aerator
30 Paddle wheel aerator

Sirculator aerator

/ Proppeler-aspirator ae|

.40

.30

.20

A\
| |

.00 ‘ ‘ ‘ ‘ .00
Technical in  oxygen depth Annual cost Electricity OVERALL

Fig 7. The results of Analytical hierarchy process for selection of aerator in unequal importance composition
(double importance for technical and annual cost indices)
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