Activated Sludge, Nitrification-, Denitrification, Bio-P Tanks

Characterizing of the liquid, of the mixer selection and of the measurement method is made according to the standard VDMA sheet „Mixers in activated sludge tanks of sewage treatment plants“.

The liquid is a mixture of water and activated sludge. The solids (sludge flakes and sludge) in the pre-treated sewage must be kept in suspension.  

Depending on the kind of tank a deposit-free operation must be guaranteed,  zones of weak flow due to the tank being excluded. In a circulation tank an average flow velocity to be guaranteed according to the indication of the bidder must be generated at the same time. 
Data and basic conditions

Dry solids content



......
%

Sludge volume index



......
ml/g

Density





...... 
kg/m³

Temperature




......
°C

pH value




......

Number of tanks



......
pcs

Calculation relevant filling level


......
m
Tank volume
 



......
m³
Tank geometry




acc. to drawing

Tank material




 FORMDROPDOWN 

Mixer operation




......
h/year

Energy costs




......
€/kWh

Aeration

 FORMDROPDOWN 

if „yes“...

 FORMDROPDOWN 

Air quantity on standard conditions

......
m³/s

Surface covered by aeration


......
m²

Height of the aerators



......
m

Distance tank ground to top edge of aerators
......
m

Number of aeration fields at distance > 2m
......
pcs
Rated power only for surface  a. brush aerators 
......
W

Number of surface a. brush aerators

......
pcs

Submersible mixer

Selection procedure  FORMDROPDOWN 
 

if „optimised in terms of energy“... text for slow speed mixers
The highly efficient units are standardised as pressure watertight and robust 3-chamber block units in coaxial modular design, consisting of pre-, gearbox- and sealing chamber,  FORMDROPDOWN 
 propeller, guide skid and binder. Driven by a three phase asynchronous motor acc. to DIN EN ISO 60034. Cable entry with  FORMDROPDOWN 
m connecting cable including bend protection and traction relief. The outer cable jacket, and every single cable core and dismantled conductor are sealed with a casting compound serving as longitudinal watertight liquid stop. To avoid a damage of the connecting cable, a cable guide is provided.

Propeller

The innovative blade profile is closed in itself and is manufactured circularly without any section points using the vacuum procedure. The backwards bent blade shape guarantees a high running smoothness due to the self-cleaning effect. The fixation of every propeller blade to the hub is made independently by means of extensive flange connections and one pair of wedge lock washers per screw connection.
Pre-chamber

The pre-chamber which is filled with 1,0l gearbox oil, serves for receiving leakages and an eventual liquid penetration is controlled by an external pencil electrode.
Gearbox 

2-stage planetary gearbox in coaxial design with a calculated bearing lifetime L10h of more than 100.000h. Bearings and gearwheels are running in 0,6l gearbox oil bath. Fatigue endurable gearwheels made of highly wear resistant, alloyed case hardened steels with high running smoothness. The 2-stage planetary gearbox ensures easy rotation grading with a fixed and an exchangeable planetary stage.

Sealing chamber

Large-volume chamber for the reception of leakages, filled with 1,1l white oil, placed between gearbox and motor.

Motor

Air filled motor of the T-series operating dry. The motor heat is directly transmitted to the liquid through the housing.

The temperature control is effected by  FORMDROPDOWN 
.

Sealing

is ensured by a 3 chamber system (pre-, gearbox and sealing chamber).
The sealing between liquid and pre-chamber as well as between gearbox and sealing chamber is effected by a corrosion and wear resistant mechanical shaft seal of solid material silicon carbide. The sealing between pre- and gearbox chamber as well as between sealing chamber and motor is each effected by a radial shaft sealing ring of viton.

A sealing sleeve of stainless steel ensures a continuously corrosion resistant fit of the liquid side mechanical shaft seal. The pressure spring of the mechanical shaft seal is protected against long fibrous components of the liquid by a protection sleeve of stainless steel. 
Cable guide

To avoid damages caused by traction forces and high flow velocities all cables are put together in a cable holder and fixed to the tank edge by a wall holder. 
From an installation depth of more than 6m on and when a catching device is used, an additional protection by means of a rope guy of polyamide is provided.

Guide skid

The robust guide skid of  FORMDROPDOWN 
 with plastic lining and roller guide is the safe and solid connection of the mixer to the lowering device. 

Materials

The housing parts are of  FORMDROPDOWN 
, the drive shaft which is in contact with the liquid is seawater resistant and made of   FORMDROPDOWN 
, the hub is made of  FORMDROPDOWN 
, the propeller blades are made of GFK (vinyl ester with fibre glass reinforcement) with internal combined steel-plastic core and the screw connections are made of stainless steel. The gearwheels are fatigue endurable and made of highly wear resistant, alloyed case hardened steels  FORMDROPDOWN 
 .
Corrosion protection for unit components made of  FORMDROPDOWN 

 FORMDROPDOWN 

if „2 component polymer coating“...

Two component polymer coating as longterm corrosion protection for all outer surfaces of GG 25 in contact with the liquid. Put on without solvents using the airless procedure on sandblasted surfaces acc. to DIN EN ISO 12944-4 with a standard purity grade of SA 2,5,  Monolithic, homogenous layer with a minimum coat thickness of 400(m and an adhesion of > 15N/mm².

if „2-component high solid coating“...

Two component high solid coating on expoxy resin base for all outer surfaces of GG 25 in contact with the liquid. Put on using the airless procedure on degreased surfaces cleaned by means of phosphatisation with a minimum coat thickness of  120(m.

Technical Data

Make




................................


Type




................................ 


Voltage





.…..
V

Frequency




 FORMDROPDOWN 

Hz

Connection power P1



…...
kW

Rated motor power P2



.…..
kW

Motor efficiency




..…. 
%

Motor speed




..…. 
rpm

Propeller speed




..…. 
rpm

Propeller diameter



..…. 
mm

Peripheral speed



..…. 
m/s

Power input P1.1 in the duty point

......
kW (measured acc. to ISO 21630)

Mixer thrust F




......
N (measured acc. to ISO 21630)

Specific thrust F/P1.1



......
N/kW

Rated current




......
A

cos phi





…...


Ex-protection





 FORMDROPDOWN 

Type of starting





 FORMDROPDOWN 



Type of protection



......


Type of operation



......


Insulation class




...... 


Dimension of the power cable


 FORMDROPDOWN 

mm²

Total weight incl. guide skid


......
kg

Performance parameters in the mixing tank 

Number of mixers



......
pc per tank

Specific energy density P1.1tot/ Vtank

......
W/m³

Total energy costs for mixer operation

for an operation time of 10 years

......
€

Submersible mixer

Selection procedure  FORMDROPDOWN 
 

if „optimised in terms of investment“... text for medium speed mixers with gearbox transmission
The highly efficient units are standardised as pressure watertight and robust 3-chamber block units in coaxial modular design, consisting of pre-, gearbox- and sealing chamber, guide skid and binder. Driven by a three phase asynchronous motor acc. to DIN EN ISO 60034. Cable entry with  FORMDROPDOWN 
m connecting cable including bend protection and traction relief. The outer cable jacket, and every single cable core and dismantled conductor are sealed with a casting compound serving as liquid stop. To avoid a damage of the connecting cable, a cable guide is provided. 
Propeller

The innovative blade profiles manufactured in one piece using the spray-up moulding procedure with backwards bent leading edges in lightweight construction ensure a clogging free design with high running smoothness at the best possible hydraulic efficiency. The  FORMDROPDOWN 
  ensures a highly corrosion and abrasion resistant operation. 

Pre-chamber

The pre-chamber which is filled with 1,2l gearbox oil, serves for receiving leakages and an eventual liquid penetration is controlled by an external pencil electrode.
Gearbox

1-stage planetary gearbox in coaxial design with a calculated bearing lifetime L10h of more than 100.000h and with exchangeable transmissions. Bearings and gearwheels are running in 0,5l gearbox oil bath. Fatigue endurable gearwheels made of highly wear resistant, alloyed case hardened steels with high running smoothness. 

Sealing chamber

Large-volume chamber for the reception of leakages, filled with 1,1l white oil, placed between gearbox and motor.
Motor

Air filled motor of the T-series operating dry. The motor heat is directly transmitted to the liquid through the housing.

The temperature control is effected by  FORMDROPDOWN 
.
Sealing

is ensured by a 3 chamber system (pre-, gearbox and sealing chamber).
The sealing between liquid and pre-chamber as well as between gearbox and sealing chamber is effected by a corrosion and wear resistant mechanical shaft seal of solid material silicon carbide. The sealing between pre- and gearbox chamber as well as between sealing chamber and motor is each effected by a radial shaft sealing ring of viton.

A sealing sleeve of stainless steel ensures a continuously corrosion resistant fit of the liquid side mechanical shaft seal. The pressure spring of the mechanical shaft seal is protected against long fibrous components of the liquid by a protection sleeve of stainless steel.

Cable guide

To avoid damages caused by traction forces and high flow velocities all cables are put together in a cable holder and fixed to the tank edge by a wall holder. 

From an installation depth of more than 6m on and when a catching device is used, an additional protection by means of a rope guy of polyamide is provided.
Guide skid

The robust guide skid of  FORMDROPDOWN 
 with plastic lining and roller guide is the safe and solid connection of the mixer to the lowering device.
Materials

The housing parts are of  FORMDROPDOWN 
, the drive shaft which is in contact with the liquid is seawater resistant and made of  FORMDROPDOWN 
, the propeller is made of  FORMDROPDOWN 
 and the screw connections are made of stainless steel. The gearwheels are fatigue endurable and made of highly wear resistant, alloyed case hardened steels  FORMDROPDOWN 
.
Corrosion protection for unit components made of  FORMDROPDOWN 

 FORMDROPDOWN 

if „2 component polymer coating“...

Two component polymer coating as longterm corrosion protection for all outer surfaces of GG 25 in contact with the liquid. Put on without solvents using the airless procedure on sandblasted surfaces acc. to DIN EN ISO 12944-4 with a standard purity grade of SA 2,5,  Monolithic, homogenous layer with a minimum coat thickness of 400(m and an adhesion of > 15N/mm².

if „2-component high solid coating“...

Two component high solid coating on expoxy resin base for all outer surfaces of GG 25 in contact with the liquid. Put on using the airless procedure on degreased surfaces cleaned by means of phosphatisation with a minimum coat thickness of  120(m.

Technical Data

Make




................................


Type




................................ 


Voltage





.…..
V

Frequency




 FORMDROPDOWN 

Hz

Connection power P1



…...
kW

Rated motor power P2



.…..
kW

Motor efficiency




..…. 
%

Motor speed




..…. 
rpm

Propeller speed




..…. 
rpm

Propeller diameter



..…. 
mm

Peripheral speed



..…. 
m/s

Power input P1.1 in the duty point

......
kW (measured acc. to ISO 21630)

Mixer thrust F




......
N (measured acc. to ISO 21630)

Specific thrust force F/P1.1


......
N/kW

Rated current




......
A

cos phi





…...


Ex-protection





 FORMDROPDOWN 

Type of starting





 FORMDROPDOWN 



Type of protection



......


Type of operation



......


Insulation class




...... 


Dimension of the power cable


 FORMDROPDOWN 

mm²

Total weight incl. guide skid
......
kg

Performance parameters in the mixing tank 

Number of mixers



......
pc per tank

Specific energy density P1.1tot/ Vtank

......
W/m³
Total energy costs for mixer operation

for an operation time of 10 years

......€
Lowering device for slow speed mixers 

Attention: Lowering devices can be used only to a limited extent depending on the thrust force and installation depth. Coordination with the manufacturer is strongly recommended.

  FORMDROPDOWN 

if „tripod unit with upper support“

The lowering device executed as tripod system with upper support enables the installation of the mixers in the tank, horizontally graded having a shaft angle  FORMDROPDOWN 
 of 0-45°. That fixed kind of installation ensures optimal mixing results. It absorbs the mixing forces and transmits them into the structure. A high resisting torque in the guide pipe, the smooth-running plastic lining in the guide skid and the large-area rubber buffers as tripod support ensure a high stability and a long-life cycle. 

The installation in the concrete tank is completely made without any welding by means of composite anchors and stainless screw connections which are part of the range of delivery. Fixation sets for differing tank materials are provided by the bidder.

Material




 FORMDROPDOWN 

Installation depth



..…. 
m

Cross section



    ....x.…x...      mm

Shaft angle




 FORMDROPDOWN 
 

if „free-standing tripod unit“ 
The lowering device executed as tripod unit without additional fixation enables the free-standing installation of the mixers in the tank. That  fixed kind of installation ensures optimal mixing results. It absorbs the mixing forces and transmits them into the structure. A high resisting torque in the guide pipe, the smooth-running plastic lining in the guide skid and the large-area rubber buffers as tripod support ensure a high stability and a long-life cycle. 
The installation in the concrete tank is completely made without any welding by means of composite anchors and stainless screw connections which are part of the range of delivery. Fixation sets for differing tank materials are provided by the bidder.

Material




 FORMDROPDOWN 



Installation depth



..…. 
m

Cross section



    ....x.…x...      mm

Lowering device for medium speed mixers 

Attention: Lowering devices can be used only to a limited extent depending on the thrust force and installation depth. Coordination with the manufacturer is strongly recommended.

 FORMDROPDOWN 

if „tripod unit with upper support“
The lowering device executed as tripod system with upper support enables the installation of the mixers in the tank, horizontally graded having a shaft angle  FORMDROPDOWN 
 of 0-45°. That fixed kind of installation ensures optimal mixing results. It absorbs the mixing forces and transmits them into the structure. A high resisting torque in the guide pipe, the smooth-running plastic lining in the guide skid and the large-area rubber buffers as tripod support ensure a high stability and a long-life cycle. 

The installation in the concrete tank is completely made without any welding by means of composite anchors and stainless screw connections which are part of the range of delivery. Fixation sets for differing tank materials are provided by the bidder.

Material




 FORMDROPDOWN 



Installation depth



..…. 
m

Cross section



    ....x.…x...      mm

Shaft angle




 FORMDROPDOWN 
 

if „flexible system“

The lowering device executed as flexible system with horizontally swivelling upper support ensures the installation of the mixers in the tank. A ball joint made of plastic balances ground inclinations up to 30° aus. That kind of installation ensures optimal mixing results. It absorbs the mixing forces and transmits them into the structure. A high resisting torque in the guide pipe and the smooth-running plastic lining in the guide skid ensure a high stability and a long-life cycle. 

The installation in the concrete tank is completely made without any welding by means of composite anchors and stainless screw connections which are part of the range of delivery. Fixation sets for differing tank materials are provided by the bidder.

Material




 FORMDROPDOWN 



Installation depth



..…. 
m

Cross section



    ....x.…x...      mm

Optional horizontal swivelling possibility

( FORMDROPDOWN 
 

if „free-standing tripod unit“ 
The lowering device executed as tripod unit without additional fixation enables the installation of the mixers in the tank. That  fixed kind of installation ensures optimal mixing results. It absorbs the mixing forces and transmits them into the structure. A high resisting torque in the guide pipe, the smooth-running plastic lining in the guide skid and the large-area rubber buffers as tripod support ensure a high stability and a long-life cycle. 

The installation in the concrete tank is completely made without any welding by means of composite anchors and stainless screw connections which are part of the range of delivery. Fixation sets for differing tank materials are provided by the bidder.

Material




 FORMDROPDOWN 



Installation depth



..…. 
m

Cross section



    ....x.…x...      mm

Auxiliary lifting device

For the  FORMDROPDOWN 
 use, for lifting and lowering of the submersible mixers, executed as smooth-running lifting device of  FORMDROPDOWN 
, swivelling by 360°, with a rope winch of  FORMDROPDOWN 
 which is vertically height adjustable at the standpipe, a  FORMDROPDOWN 
m long lifting rope (6mm of stainless steel, rope pulleys of sewage resistant plastic material and fixation material of stainless steel. The auxiliary lifting device is tested and certified by the LGA and has the GS sign.

The total weight of the auxiliary lifting device depends on the materials of its components.

if „transportable use“
For a total weight › 70kg the auxiliary lifting device has a multi-part execution for easier handling.

Minimum-maximum reach / bearing capacity / weight
  FORMDROPDOWN 

mm / kg  /  kg
if „stationary use“
Minimum-maximum reach / bearing capacity / weight
  FORMDROPDOWN 

mm / kg  /  kg
Receiving box

For the reception of the swivelling auxiliary lifting device, executed for the fixation  FORMDROPDOWN 
, of  FORMDROPDOWN 
, fixation material of stainless steel. It is installed by means of composite anchors for fixation in concrete and stainless screw connections, which are part of the scope of supply. Fixation sets for differing tank materials will be considered by the bidder.

Rope bollard

In case of use of a transportable auxiliary lifting device for several submersible mixers to fix the lifting rope safely. The rope bollard of  FORMDROPDOWN 
 is mounted directly near the receiving box by means of the fixation material of stainless steel. 

Catching device

For lifting and lowering of the submersible mixers without a lifting rope which is permanently fixed to the mixer. After lowering the mixer the catching device releases itself automatically. So no further devices for drawing and securing of the lifting rope are necessary. So the lifting rope is neither subject to the traction forces nor to wear which would exist on normal conditions.

Control device

 FORMDROPDOWN 

if „without ex“ ...
Moisture probe and temperature sensor

Used in connection with conductive electrodes (leakage detection). By an AC measuring current a conductive liquid is detected at the electrode (switch-point < 20 kOhm).

Suitable for the connection of a temperature monitoring circuit of the motor, which is executed as cold type thermistor or bimetal sensor. 
The moisture probe and temperature sensor take effect on a common output relay (activated in the faultless condition). There are LEDs at the relay which enable a determination of the fault (leakage alarm yellow LED, excess temperature read LED).

The relay stands out due to an exceptionally high interference resistance. Even with frequency converter operation there are no interferences when single pencil electrodes without shielded cable are used.

Operating voltage



230 
V AC

Dimensions


           110x75x22,5      mm

if „with ex“ ...
Moisture probe

Used in connection with conductive electrodes (leakage detection or level control) which are within the ex zones of the categories 2 and 3. The relay itself is not installed in the ex zone. By an AC measuring current a conductive liquid is detected at the electrode (adjustment range 2...30 kOhm recommended switch-point appr. 30 kOhm).

Operating voltage



230 
V AC

Dimensions


              110x70x60      mm

 FORMDROPDOWN 

if „cold type thermistor“ ...
Used for the connection of temperature controls by means of cold type thermistors which are integrated in motors and are in the ex zones of the categories 2 or 3. At the relay a sensor circuit with maximum 6 sensors in series can be evaluated. If there are further sensor circuits, a corresponding relay must be provided for every additional sensor circuit.

The relay itself is not installed in the ex zone. It has a restart lockout which can be reset by a reset button. In addition open circuits or short circuits of the sensor circuit are controlled. 
Operating voltage



230 
V AC

Dimensions


            100x78x22,5      mm

if „bimetal sensors“ ...
Used for the connection of temperature controls by means of bimetal sensors which are integrated in motors and are in the ex zones of the categories 2 or 3. At the relay a  a sensor circuit with maximum 6 sensors in series can be evaluated. If there are further sensor circuits, a corresponding relay must be provided for every additional sensor circuit.

The relay itself is not installed in the ex zone. It has a restart lockout which can be reset by a reset button. In addition open circuits are controlled.
Operating voltage



230 
V AC

Dimensions


            100x78x22,5      mm
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