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Energy-Saving Aeration System| “Disk Header Type SP-Jet” |
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Mitsuo Shimojima

Shinko-Pfaudler has developed an energy-saving aeration system, “SP-Jet”, in 1983 and has
received many orders on it. It has been called the Linear Header Type SP-Jet which has jet
nozzles disposed on a linear header.

This new system introduces low-pressure air and recirculated liquid through a vortex nozzle
and jets a fine bubble mixture horizontally at the bottom regions of the basin.

Recently, the Disk Header Type SP-Jet, which has jet nozzles radially disposed around a disk,
was developed. This type is designed for easy retrofitting of existing square surface aeration
basins, almost always using the current blower system, and for easy applying to lagoon system
at cold district.

Comparison study between our SP-Jet and coarse bubble aeration systems shows that jet
aeration has 3~4 times greater oxygen absorption efficiency and 2~3 greater oxygen trans-
fer rate per kitowatt hour at standard condition.
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Photo.1 Disk header Type SP-Jet
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Fig. 1 SP Jet aeration system
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A. Severe air-liquid contact occurs in the mixing chamber.

B. Fine bubbles are born by the shearing effect of liquid jet
stream.

C. By the functions that draw the surrounding liquid into the
horizontal jet stream and its accompanying effect, the
renewal of interface of air-liquid and the contact of air
and liquid are caused.

D. By the effect of air-lift of fine bubbles, the contact of
air and liquid, and the detention of fine bubbles are cau-
sed.

E. Drawing of the surrounding liquid into the horizontal jet
stream and its accompanying effect.

F. The air-lift effect of fine bubbles

A-D: Oxygenation function

E-F : Agitating and mixing function
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Fig. 2 Function of SP Jet aerator
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Standard conditions in tap water, i.e., 20 °C,
water depth 5m, 760 mm barometric pressure,
and initial dissolved oxygen equal to 0 mg/¢.
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Fig.3 Oxygen absorption efficiencies
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Fig.4 Oxygen transfer capabilities
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Photo.2 Disk header Type SP-Jet in operation
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Table 1 Comparative data of aeration system

. i Fine bubble + Fine bubble i Coarse bubble
Type | Mechanical | Jet acrater | diffuser (Total | diffuser (Single | diffuser (Single Coarse bubble
‘ surlace aerate floor coverage) | side aeration) | side aeration) | crate
------------------- Device Sigma wave Poraus disk or | Porous diffuser Disk type -
Item e aerater | SP Jet aerater ! porous plate (Cylinder type) diffuser Static acrater
{
Oxygen ’eq“”emegt 0, }‘]]5’ | 1000 1000 1000 1000 1000 1000
Water depth m 5.0 5.0 5.0 5.0 5.0 5.0
Diffuser depth m — 4.6 4.8 4.5 4.5 4.8
DOin aeration tank a o o
o B mg/ 2.0 2 0 B 2.0 2.0 2.0 i 2.0
Water temperature °C 20 20 20 20 20 20
Oxygen absorption . o ; o o
effciency at20 °C % 23 20 ) 10 6.0 e 778 5”774
Operating condition (Gas
volume/circulating water — 2.8 — — — —
volume) ) I
15.7 Nm3/min | 20.2 m3/min 40.6 m3/min 63.6 m3/min 44.8 m3/min
Blower spec. — x0.5 kg/em2 ! x0.6 kg/cm? X0.5 kg/cm? X 0.55 kg/cm2| x0.55 kg/cm?
B | x22 kW x 37 kW x55 kW | X110 kW _XT75 kW
Circulat _ 5.6 m3/min_ ’ = = N _ .
7rcuf ing pump spec. | X5mx11kW | ) - =
Installation power kW 37 ‘ 33 \‘ 37 55 110 75
Motor shaft power : Po 29.3 26.3 2.8 | 47.8 ms 57.3
. . _ I — ~ S - o N R
Prygenation efficieney 0.70 | 0.63 ‘ 0.67 | 1.15 195 1.38
<~T}:)C kﬁ;"c‘%—’ Tﬁ:_‘/7e@§]jj%d\§ <§%VG§6®VG Tank width 10m
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