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The Most Advanced Aerator and Agitator in the World
Hanshin Aquarator

The Hanshin Aquarator is the original aerator and agitator and it is also
the pinnacle of the technology.

Since the invention of the world’s first, energy conserving
aerating/agitating equipment in 1975, Hanshin has continued to provide
technological innovations to pioneer a new future for people and water.

The Hanshin Aquarator is the embodiment of these ideas and technology
at their highest levels.
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Proven deliveries of 10,000 units
to 1000 processing locations.

The Aquarator has advanced the benchmark value of aerator/agitator
equipment in Japan through its use in numerous locations.

Ideas that don’t change with time, technological advancements that are
ahead of their times.

The true ideals of aerator/agitator equipment can be seen in the

Hanshin Aquarator.

. ]

Kinki'Region 201 Tocations
e

Kyushu Region/!
Okinawa: 147 Iocations

*Roven delivesies to sewage treatmrent plants, night soil treatment plants, and rural conmmunity sewage treatmrent facilities (as of March, 2010)
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The highest standards and performance in the industry

By separating the power sources for the Realization of extremely high energy efficiency
By separating the power sources for the functions of supplying air and aeration/ agitation to
aerahng and agltanng functions, the Aqualator create rational submerged equipment, energy efficiency is drastically increased by being
ol

able to arbitrarily control both functions at the same time, or each function separately.

can easily conform to any changes in load, Easy maintenance

Due to its simple design, maintenance can be performed onrsite. This also dramatically
decreases the time required for maintenance. In addition, because the Aquarator is sinply
placed along a guide pipe, water draining is not required when installing or removing the
Aquarator.

eliminate wasteful energy consumption and has

made possible drastic reductions in water : :
Accommodates various processing methods
By separating power sources, the Aquarator can act as a submerged agitator for both

processing costs. aerobic and anaerobic agitation, as well as accommodating various processing methods
such as aerobic and anaerobic activated sludge process. Reliable solid-liquid separation in
the final sedimentation tank can be performed.
*The Aquarator can accommodate standard activated sludge process, multi-stage aerobic and anaerobic
process, batch-wise activated sludge process, air lift circulating nitrification/ denitrification process,
intermittent prolonged aeration process, as well as deep tanks and modifications to the installed tank.
No clogging
Age related deterioration is eliminated by using HANSHIN ENGINEFRINGs proprietary Air
Dispersing Rotor with an air miniaturization mechanism that doesn't clog. This provides
stable functioning over a long service life.

Aeration over long distances and

wide areas with an oblique flow discharge Reedomfromclogging

Bylowering the discharge angle, the Age related deteroration of performarce is

discharge is row an oblique flow elimnated through an air mniatuization

discharge. Thanks to this, the microbubble nmecharismthat doesn't clog,

conpound liquid can be camed further; the

waterflow circulationis increased, and

Thas made possible aerationineventhe

deepest sectiors of water:

Increased discharge strength through High?Jr mrtlzau;lnz?hon through

petal-shaped segmentation Hropnefary fec o8y

. " "The wolurre of water passing through the body has

e B T e

e Rl L R siirbuditlos heis been shengthened by cerbrifupsl

been significantly increased.

force. At the sane tine, the contact area of the
Bottominflow increases the time air bubbles me ml-ems msm R e
are contained within the tank
"The natural flow of air and water
dramatically increases power efficiency.
Tnaddition, by generating bottominflow
strength, wateris sucked into the bottom
of the tank without separation and
surfacing of the air bubbles, and forces
entrainment with the water flow.

Through this, the tirre the airbubbles are - ' .
contained within the tankis increased.

*Agitation functions have been inproved thiough design changes.
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A submerged aerobic and anaerobic aerator/agitator
that accommodates numerous processing methods

The Aquarator can flexibly accommodate numerous processing methods.
Freely choose installation methods depending on the provided environment.
The Aquarator can change shape according to the shape of the tanks and

consistently provides the highest level of performance.

Overall configuration

Standard tanks Deep tanks

il

Tifting chain

\ / Cabtire cable >i
\

~

~——=___g

~~e

Guide pipe

AQUARATOR main body
- ==
Hoor support stand
Draft tube

TThe Aquarator separates the power sources for the 2 main functions for aeratiom which are the supplying of air and agitatior aeration.
By creating rational subnerged equipient for the latter; the energy efficiency of aeration has been greatly increased.
[Miristry of Construction (Glrent Ministry of Land, Infrastnucture, Bansport and Touism Technology Assessnent No. 81102]

By separating the control factors for the air supply furction and the aerationy agitation functions, the Aquarator can act as a subnerged
agitator for both aerobic and anaerobic agitatiom, as well as being able to easily select between various processing methods such as
standard activated sludge process, aefobic and anaerobic activated shudge process, intermittent prolonged aeration process, batchwise
process.

TThe separation of the control factors (power souice) means the Aquaator can easily accommndate changes in water processing conditions
and processing methods im an energy efficient manner: Depending om the ciicumstances and purpose, the it cam use either the air supply

function (blower) or the aeration/ agitation functions (Aquarator) separately or both controlled abitrarily to be able to pexformappropriate
processing even under heavy loads.
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Transitioning from traditional aeration equipment

The Aquarator can flexibly accommodate different tank shapes and operational methods for reliable processing.
The Aquarator, which is for both anaerobic and aerobic use can not only act as aeration equipment, but its capabilities also fully shine as an agitator as well.
The Aquarator can also be used as reinforcing agitator for other aeration equipment.

The Aquarator can solve various problems such as low levels of DO (Dissolved Oxygen) in the tanks as well as reduced functionality due to accunulation of
sediment and clogging.

Transition from Surface Aerators

s

Complete integrated
agitation possible

i<

Accurately and reliably supplies oxygen to
efficiently aerate the tank and improve tank DO
lewels.

Surface Aerator > Sirce aerationis perfonred inthe water, there

Lack of agitatio n at bottom of tank is 1o need to wony about water spray; noise or
® Sedinentation of sludge rre—— foul smrells.

Reductionof | | Fedwctionof | . . o 1

tankvolue | | aemtion time m Movable Uhiform agitation within the tankas well as

Tost and stinkoccus Aquarator the surface is possible. There is also o

o The tankhottombecores hypoxia easily accumulation of sedinent.
Dispersion of sewerage mist "The Aquaratoralso has 1o problens with deep
'The mechanismdesign nmkes dispersion of sewerage tanks that surface aerators find difficulty with.
mist unavoidable

Transition from Diffuser Pipes, DiffuserTubes, and Diffusion Plates

Y =R !
- ® ! i Reliable aeration and agitation
% with the Aquarator
i
Hgh power aeration and agitation even at the
Diffuser pipe / Diffuser tube / Diffusion plate boti‘omof_tln tankso that there is o
Sedimentation of sludge ) acouriationof sedimrert

Tirbulent flows are generated by the stiong
outlet flow fromthe Aquarator: Larger
anourts of oxygen can be dissolved since the
airbubbles last longer:

(ogging does rot occur because of stoppage
of aerationinintenittent processes or when
the volune of air decreases.

* Because of a swirding flow of air bubbles, the flow
velocity is atteruated in areas at the bottomof the
tank which are furthest away fromthe outlet, making
it easier for sedinernt to accumiate

Progression of clogging Al\/[ovabtlg'
* (Jogging progresses when the volune of air quarator

decreases following a change inload
* (Jogging due to irverted pressure when aerationis
stopped

Hanshin Aquarator Principle
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High rigidity that supports unsurpassed aeration/agitation
functions and a body that produces superior water flow

gle{s‘tpAr?rdDeivelop?d ag) miniaturization mechanism An extensive lineup to accommodate
spersing Rotor various environments
Air dispersal
outlet
Air dispersing
rotor

Air outlet pipe ; Air

,jl\/ﬁxﬂnun
operational R
‘water level
C j\\\ﬂ
L
0
)
N
L léiﬂdl/:\lbl
= =5
T Main measurements (mm) Rating Performance
= ==
s 7 . Water  pc o Okygen
: H——FHH [ Model A B c b £ . G H Ty Sv%z?glﬁhid Power Voltage Frequency pumping ) W' transfermate
L—F 1 han vIs) W) V) () wlme (S (kg0zh
— = S (kg) (m*/min) miminJ_eference)
F-15 800 1,123 1,259 1,099 500 600 160 970 910 1,200 50A 295 1.5 12 1.7 6.5
F-22 800 1,184 1,259 1,099 500 600 160 980 910 1,200 65A 310 2.2 14 2.5 9.3
200
F-37 1,000 1,340 1,430 1,220 640 760 210 1,230 1,150 1,500 80A 460 3.7 / 24 4.2 16.1
——
220
F-55 1,220 1,490 1,617 1,362 780 920 255 1,470 1,370 1,750 100A 690 5.5 38 6 24
50
F-75 1,420 1,762 1,865 1,565 910 1,080 300 1,750 1,630 2,050 125A 1,100 1.5 280 / 52 8 33
F-110 1,720 1,916 2,040 1,680 1,110 1,310 360 2,070 1,920 2,350 150A 1,650 11 60 80 12 49
F-150 2,000 2,125 2,430 2,005 1,290 1,530 425 2,400 2,250 2,750 150A 2,450 15 ? 110 17 67
F-220 2,380 2,550 2,670 2,155 1,560 1,840 515 2,910 2,710 3,250 200A 3,300 22 440 160 25 97
F-300 2,600 2,850 2,980 2,380 1,810 2,110 600 3,400 3,150 3,750 250A 4,500 30 220 35 132
* Please note that dimrensions, weight, specifications and exterior design are subject to change without notification.  *The displayed oxygen transfer rates are for whenthe refererce
irstallation water depthis 5.0m
*Hease consult HANSHN ENGINFFRING for voltage other than these
above.
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Unparalleled standard performance,
realizing stabile aeration performance

When selecting a model, the mnnb_e.rof units andalrﬂow volume, both the agmmonand_the oxygen supply capabilities wrthmthe t_ankneeds to be satisfied. Oxygen tr ansfer C ap ab 111ty Chart When operating on commercial electrical power '2 e
In regards to oxygen supply capability, the design requirerents for Actual Qxygen Requirement (AQR) of the compound liquid within the tankis calculated at g water dept=6. o
5 og 2 g oo 0 o S 4.5m
Z)’Carfd adjusted forﬁeshi.matercondm.onvahles. ’lhe Standmd (kygen’lifansferRate (SOTR), reqml.e.dbythe submerged aeratior/agitation equipment, is then The following charts illustrate oxygen transfer rates during commexcial operation (freshwater 20°C; MIDO=0mg/I) - / 4om
determined and an appropriate model with the appropriate air flow volune is selected fromthe capability chart. *When selecting air flow volume, please do so while including some leeway as oxygen transfer rates can fluctuate §5 /
approximately 10% depending on water temperature, tank shape/size and inflowing water substrates. g; ';
Regarding agitation capability *The standard installation water depth is based on the distance fromthe water surface to unmoving parts of the equipment s :
Agitation capability refers to the water flow generation capability required to sustain the mixed suspension of activated shudge. (bottomof lower casing). N w4
"The required power output for each tankis calculated and the smallest approprate nodel is selected. F- 55 S " Airflow volume (n/rrin) '
F- 22 F- 37 -
16 25 40 50
Case A -t [ v ] Design standard value %1 @ S @ Standard installation 5m @ ® = o Standaud installation 5m
7 J il Tt Eo® e Boy  Sodelmdeim s ES®  wdairoin
C ) = LW Required agitation power density ESy iom 25 $om £S5 4 i 254, i
I VeLXWXH(m) po (kWim?) = = i B / Bs
s ¢ 5F D S 15 Q0
— o =2, ‘!.’,_g‘ ‘!.’,_g‘ 10 ‘!.’,_g‘ I
| L i{} ) Standard tank / Deep tank 2 g, & s & = °
00 05 1 15 2 25 3 35 4 45 00 1 2 3 4 5 6 1 8 00 2 4 6 8 10 12 00 2 4 6 8 10 12 14
Case B Y — v 7] Air flow volume (n/min) Air flow volumme (nf¥/min) Air flow volume (n¥/min) Air flow volume (n¥/min)
T When L1>12 1.5 and under 0.002 F110 F1p0 220 1300
Y = ] 1 1
A . - L=2XL1(L1>12) 8 Vaer e 5 3m §n Sl s Sy  Sodwlinolaion s g _w e e 30
_t ; V=LXWXH (m?) £Sq i ST o g5, Wl P E5 4m
T 2 i_‘ﬁ} 2 and under 0.003 <o §§ ot §§ © §§m
<—><—>| T - o oW O 0 O ®
S : 53 53
gg 20 xg ;3 ;;g 0 gg ?;
Required power output Pr=Po X V (kW) © T " S S
0 0 0 0
. . 0 5 10 15 20 25 0 5 10 15 20 2 30 0 5 10 1% 20 2% 30 35 40 45 0 10 20 30 40 50 60
*1 Design standard values are for sewerage/ reaction tanks. Airflow volume (m/in) Airflow volumme (/i) Airflow volume (/i) Airflow volume (/i)

*2 Deep tanks are those with draft tube specifications.

Rated revolutions

Oxygen transfer capability chart wienogersigonvwr

The following phaxts il}ustmhe oxygen transfer rates when operating with revolution restrictions using a frequency converter
Example 1 Standard tank Example 2 Deep tank at a standard installation water depth of 5.0m (freshwater 20°C, MIDO=0mg/I).
Model: F-22 Aquarator (2.2kW) Model: F-37 Aquarator (3.7kW) izt nevel it v IS irseggssbisnnis W},]ﬂe operating PRGOS elecmcal,power . .
*Please use the following constants when performing calculations for when the standard installation water depth is other

Selection examples that are outside selection condition ranges

0%
Tevolutions
80% revolutions

~= T0% revolutions

Oxygen transfer rate
(kg-02/h - unit)

Rormp i = 3 e 3 o 3
Tank size: 9m (length) x 9m (width) x 6m (depth) (Po=4.5W/m?®) Tank size: 9m (length) x 9m (width) x 10m (depth) (Po=4.6W/m?®) han 50m (4.0m- 0.85, 45m- 093, 5.5m- 107, 6.0m- 1.14).
T i - 0 0.5 1 15 ? 25 3 3.5
L - ‘ Air flow volume (mi¥/min)
gl - F- 22 F- 37 F-55 F-75
i i % 3 45 e —
. o b Rted revolutions ° ) o Ruted revolutions o 10 fevolutions
. §€1o ?-"E’m ?-’gzs ?g“
85 W0 &5 £5 W S50 -
218 revolutions 2. 2. revolutions 2.5 rewlutions
5 s 0% revolutions ES, ES 80% revolutions E5w / 0% revolutions
S5, Z 0% revolutions 8o 35, A rovolutions 350 1 rewhtions
F ==, gl == BT
(S} S S 5 S 5
5 [ OD 05 1 15 2 25 3 35 4 45 00 1 2 3 4 5 6 1 G0 2 4 6 8 10 12 U0 2 4 6 8 10 12 1
% Air flow volume (n/min) Air flow volume (n/min) Air flow volume (ni¥/min) Air flow volue (ni¥/min)
! : F-110 F- 150 F- 220 F- 300
.‘. .‘ 0 %0 . 140 180 T
a8 @ Rited revolutions g ® Reted revolutions a @ Rated revolutions g ® Rated revolutions
C= S0 = £ =140
25 0% 25 % revolutiors &5 0% S5 revolutions
2R} lutior 12 12 . 173
0.00 0.08 0.15 0.23 0.30 0.00 0.08 0.15 0.23 0.30 15 e s e i g ﬂe e Zow i
o o . o R o .
Average flow speed (m/sec) Average flow speed (m/sec) é S ZZ— 0% revolutions §’g zg 22—~ T evlutions gé o ﬁe\ohﬁmm é, e f‘; 22 % revolutions
Cross sectional flow speed in center of unit / flow speed at base of unit Cross sectional flow speed in center of unit / flow speed at base of unit S Sk S 2 S 5
.. . . . . . N R R . . 00 5 10 15 20 2% 00 5 10 15 20 2% 30 GO 5 0 15 20 % 300 35 4D 45 00 10 20 30 40 50 60
*If there are joists or colurmms im the the v de differ on the installation location of the ) Airflow volurme (/i) Air flow volurme (i¥/min) Airflow volume (/mir) Airflow volurme (n/mir)
i powe may equipe

*Please comtact HANSHIN ENGINHHRING:f there are any large decentralizations of equipment installation locatiom orif the selection conditions do rot match

*Airflow volune is for standard conditions 20°C; 101.3kPy, 65%RH.
*Hease consult HANSHN ENGINFHFRING for water depths other than those above.
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For an excellent water environment

legular maintenance and repair

Due to its simple design, maintenance canbe performed on-site and time required for maintenance can also be drastically reduced. Because the Aquaratoris
basically placed along a guide pipe, there is no need for water drainage when installing or removing the Aquarator. Appropriate maintenance cycles vary
slightly depending on usage conditions. Please refer to the chart below and use themas a guide to performn maintenance according the cycle, ahead of
schedule if possible. Please note that pulling up the Aquarator fronnthe tank approximately once a year and performing a visual inspection is highly effective in
preventing malfunctions and maintaining life span.

Part to be replaced

Water seal cassette
(for output shaft)

Oil seal cassette
(for motor shaft)

Bearings for motor shaft

O-ring for joints

Lubrication gear oil

Gears inside gear reducer

Bearings inside gear reducer

Cabtire cable

Submerged motor

Others

Submerged
gear reducer

Recommended
replacement cycle

Every 3 years

/7

/7

/7

/7

Every 6-9 years

Depends on
condition

Pertinent part to be replaced

1st time 2nd time 3rd time 4th time

o O O O

o O O O

*Pease consult HANSHIN ENGINHFRING regarding regular maintenance and repair when using the Aquarator intennitteritly.

13 Operation and Maintenance

Submerged drive mechanism schematics

(D Water seal cassette (for output shaft)
@ Oil seal cassette (for motor shaft)

© Motor shaft bearings

@ Lubrication gear oil

@ Gears inside gear reducer

(6 ) Bearings inside gear reducer

@ Cabtire cable

7
7

Cases of Aquarator application

Aquarator is suitable for all kinds of applications.

New/Standard Activated Sludge Process
Suitable to the following 4 pattems.

0-0-0-0 (_Bsie Pl )

Pattern I

Sewage Q

AirTift Greulating Nitrification/Denitrification Process
Single-Stage Nitrification/Denitrification Process Ar |
Sewage Q - e @—

Pattern IIT

T T ASRT
A—A—-0-0 ——N’lmﬁcaUOn Control <hortened

Patiem > A-0-0-0 (Blig Crstimme) T — —
Sewage Q k3 ¥ 3 - 3 W aﬁr . oy ' |
— = b b b Q .

Yl=T =T =T =1 ' ! Ty

1} 1

HES | | : :

! & L & H = \

] RS S U L S SR S p—— BE__ .. -

Sewage Q

Nitrogen renoval
Batlem V> A—0—A-0 et i
. down

Intermittent Prolonged Aeration Process

Sewage Q ﬂ# e - y : x i Iaﬂr @_ | Un/day
bl b o ' i A tatojatobatotatol
Sewage @ e roms e Frergy saving
C"DOsemsor______ "
-V, o e e 1
A g !
H 1] |
i ! : :
1 llf‘?— Lo
3-Stage Anaerobic/Aerobic Process |} Attoflowavailable with ASRTcontrol
Utilizing air lift circulation at terminal nitrification liquor:
High level removal of BOD, nitrogen and phosphorus. Air
Sevage Q1 %, % . % Ak |¢_%' 3 Deep Tanks )
I ] b b - Sewage Q -—"—A]f @
= x = x X M " =
i | kb
] ===
i o A i o e A i ) ST v | v v g v |
Ir %‘
]
i
. o ] ol e
Sequencing Batch Reactor of Activated Sludge Process ! @ ﬁ | E i
]
1 18 L [
| Leycle | H— ey O(A}_‘_ ISR i-
Sl Deaft tube
WL fe== X -
— ' Operating
SewageQ 3 T S Renovation of Installed Tanks
¥ Aewation/agiaton | Setling | Dscharge . e .
-z o T J - - Bulking solution, nitrification control solution. A
p = ™ v + - -+ b =
I 4 m VLI TN LWL . SewageQ }:A(O} {F OA) ::b llb }:b Qﬁ
| r Operating " T « T ™
E d1 * * pattern IT . Airdischege :__;j
| ¥ E[S[A] oA o] Setling [Dscharge V level | i
| KFBpe: Supernatant water discharger e S T — =
| PR b i e S i Agitation Stop :. ________________________ H_ S_ i ---‘- N

*If air source is shared with other air dispersing equipment, the air intake level should be matched.

Cases of Aquarator Application
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