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Abstract

This research aims to study and fabricate a high speed submerged turbine aerator in pilot scale.
All aeration experiments were conducted in a glass square tank with dimension of 50x50x50 cm, tested
water volume of 100 |, air flowrate of 15 /min. Three types of turbine, namely, Flat Disc—6-Blade Turbine,
45° Pitch-4-Blade Turbine and 45° Flat Disc-6-Blade Turbine were studied with various rotor speeds in
the range of 800 to 1200 rpm. Results showed that the 45° Flat Disc-6—-Blade Turbine gave the maximum
Standard Aeration Efficiency (SAE,) of 1.334 kgO,/kW-h at 800 rpm of the rotor speed.

Keywords: Aeration, Turbine Aerator, Standard Aeration Efficiency (SAE), Overall Mass Transfer Coefficient
(Ka)

Please cite this article as: A. Petiraksakul, J. Namkod, T. Papakchan, and K. Thumasattaya, “High speed turbine aerators
with air feeding into hollowed shaft,” The Journal of KMUTNB, vol. 28, no. 1, pp. 103-111, Jan.—Mar. 2018 (in Thai).
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dC/dt =KL_aT(Cv'Ct) (1)
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(Overall Oxygen Transfer Coefficient) T @@
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[ [ v v fa [ . .
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Tunauvis 3 9ila wudilunauwuu 45° Pitched-4-Blade
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ANAIN
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R 0.9788 0.9851 0.9838
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gumdn Anuiiseuiigeiudmalianuiansly
(Tip Speed) flAniiudu Auisivargluan 3.135
1w 3.936 wag 4.714 m/s (Muan 27Tn ey r Ao
Sadluniuindu 37.5 mm uag n fe mmwﬂmai
rps) m‘meLaauw‘Lumumvmnwxlaqmmma 211
fifngeiu aruissouiigeduddenalinisnsyaedh
vesosonmanuuuiaiiduiniiidy fadutade
fafuayuindanisuisseeniuldlnaty uasdlevi
n1sAuINLaTLsEluan (Reynold Number; N,.)
a3 (9) [8] wuiismmaoglugmsluadulou
(Turbulent Flow) wazamnsadA1uInAIfIadlanIu

aunsi (10)

D2
NRe = 2 (9)

n
Toe p Ao enumunuiiun (kg/m?) n Ao AwIE
saulsines (rps) D Ae tdurugudnasluniu (m) uay
U Ao aamilavesh (kg/m-s)
Krn3D%p

p=— (10)

Tne P Ao mdsilunmuaieliiuvennan (W) K,
fie Armsiimsnaulugaenslvadutau ($wine) Fau
furdalununaznising ge P8 ATl (Gravitational
Conversion Constant)

Tun1sduins P quwﬁmmammiﬁ (10)
wuan P uUsfumuanusilsimeseniids 3 89
aafﬂﬂﬁadﬁu%’a;&aﬁwé’qﬁmﬁwi’miumiwﬁ 1 Faen

P, wUsuuulifunsafuausalsnes (Aunsdi
LiJsEmmawmmmmmﬂmmw ilimen P, ()
fiawinfuit 3 Tunaw)

fiaudaseulsimed 800 rpm Tunauwila 45°
Flat Disc-6-Blade Turbine %A1 SAE, @danLviniu
1.334 kgO,/kWh Fafidnoglurasnnsgiu 1iesann
T ldindoninennavdamnesludldindady
winafnoniadnuarlndifesiuiidinuiasd SAE
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aglute 0.9-1.52 kgO,/kWh [9] Tagundluniu 6 Tu
aglimdsamdumevsuisnnnitlumu 4 Tu iflesan
fufidumunisnedeuiinnnndt wasdeSeuiiou
58Il UNIULUL 45° Flat Disc-6-Blade Turbine fiu
Flat Disc-6-Blade Turbine wui1 Tunauuuu 45° Flat
Disc-6-Blade Turbine MWwdanutosnin Fainain
A1 K, 99sluniu 45° Flat Disc-6-Blade Turbine
fisntiosnin [10] dawalindanudldluluiauuy 45°
Flat Disc-6-Blade Turbine 3sfldnanin urvieees
TusialsiAn SOTR 7 IndiAeaiiu vi7l7 SAE, we4 45° Flat
Disc-6-Blade Turbine %ﬂ@ﬂﬂ’iﬂ‘um Flat Disc-6-Blade
Turbine

fiaudasevlawes 1,000-1,200 rpm lunau
wiln 45° Pitched-d4-Blade Turbine THndssmusiiign
PNNTFUNANUIT NosornalvualngnIzaned
Tusfuaunitluinfivdedn 2 Tu Wesnluiinves
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pg1alsimu SAE, wesluniu 45° Pitched—-4-Blade
Turbine ﬁﬂ’smﬁ’siaﬂimai‘ 1,000-1,200 rpm
Iﬁﬁﬁﬁlgﬂﬂ’i’] Flat Disc-6-Blade Turbine iag 45°
Flat Disc—6-Blade Turbine fviufinruiseulutaeil
1u 45° Pitched-4-Blade Turbine 337n11 Tuanunisal
reamzidsdn it uensndesnisAreendiau
avANEAIANATT LTINS A R
maaﬁ%f’]uﬁa%’aéwﬁwﬁﬂwwswﬁma%ﬁa Wesan
Tuveimziisziinzgneuainidvemisindesin
nsAveImMITesdafiin LLasé’Qﬁy‘amaaé’m’iﬁfﬁma
Tutemizides Anudafinzauasdieningnou
wrnuaselUdnmanvesiaides uaziinoonain
veiipwsield dalumuuuu Flat Disc—6-Blade Turbine
uag 45° Flat Disc-6-Blade Turbine l3#An SAE, fisnin
ilesandinmslindanulunsvsulsinosfigann

a3unanIsnAassInnIsiienwaziUsiuyin
Tuniufinaai3aseu 800-1,200 rpm veuA3dLRY

mmmﬁmmasﬂluﬁmmﬁasaugqﬂaummmﬁﬁwﬁ
meﬂmnﬁ%muuw 45° Flat Disc-6-Blade Turbine
Tiuszansnmgegn frnuisalsiaes 800 rpm us
Fiesnistidarusidniiudy lunausie 45°
Pitched-4-Blade Turbine azidumadendilirnuda
thae Turmediliian SAE, fige inwmsnsanunsaidon
Taluinusazvianuanuwaizay Tuuaazaiaian
yoamamIzAssdnitn Weanduyuiundsemiliid
YDINITLAUDINA
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