
Advantages:
 Reduction of energy costs for the aeration
 Targeted nitrification
 Secure compliance with limit values
 Dynamic reaction to current conditions
 Saving of contribution

APPLICATION REPORT
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Aeration control with
AMTAX SC



Fig. 1: costs/savings of an AMTAX sc
at a plant of 15.000 PE

Aeration
From an economic point of view, unnecessarily high concentrations of oxygen in
aeration tanks should be avoided. According to /2/, the energy N required to
aerate the activated sludge is:

N ~ Cs  / (Cs-Cx) where Cs is the assumed oxygen saturation concentration (1)
and Cx is the oxygen concentration.

A reduction in the oxygen concentration from 2 mg/l to 1 mg/l during times of low
loading would, according to equation 1, achieve savings of 15%. Numerous
studies carried out in the 1990s showed that energy savings of 10-20% could be
achieved with a control system that regulates the oxygen input on the basis of
NH4-N. If an oxygen demand of approx. 70 g/PE/day is assumed and the efficiency
of the aeration system is 1.5 kgO2/kWh, the annual energy requirement is 17
kWh/PE and the annual potential saving is approx. 2.5 kWh/PE or 0.25 €/PE/year
at 0.10 €/kWh. This compares with the ammonium measurement costs shown in
Table 1 of about 4000 €/year. Thereby considered were operational costs, main-
tenance, inspection and investment costs converted to a period of 8 years.
On the basis of these figures, a NH4-N analyser would today be economically
worthwhile (in terms of energy savings alone) for a sewage treatment plant with a
capacity of about 16,000 PE. The predicted annual costs of a NH4-N analyser in
2010 are 3000 €/year, at which point the analyser would be justifiable from 12,000
PE. Given that energy prices can be expected to rise considerably anyway, the
threshold may very well fall below 10,000 PE before 2010.

Targeted oxygen transfer
The day curves in Fig. 2 clearly reflect the stabilisation of the nitrification and the
rapid reaction of the aerators at peak periods around midday. The intelligent
control strategy of this intermittent plant makes no use of the denitrification phase
during this period (when the nitrate values are sufficiently low), so that the
ammonium peaks can be smoothed as quickly as possible. The excess oxygen
never exceeds 1.5 mg/l, thus saving energy. During periods of normal loading, 1.0
mg/l O2 is sufficient for C degradation and stable nitrification.

Fig. 2: Oxygen transfer as a function of NH4 concentration
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Stabilisation of the nitrification
“As much as necessary and as little as possible”. This should be the motto for an
aeration control system for oxygen transfer. As energy costs steadily rise, the
economic utilisation of this resource acquires ever greater significance. However,
economy can never be allowed to impair the C degradation or nitrification perfor-
mance of the aeration phase. Oxygen and ammonium process instruments help
to regulate oxygen transfer here as efficiently as possible – by continuously
providing real-time values (Fig. 3).

Fig 3: The oxygen and ammonium content determine the oxygen transfer

Expansion of the nitrification volume
If the process technology allows the nitrification volume to be varied, for example
by means of switchable aeration zones in the denitrification tank, an ammonium
process instrument helps the control system to utilise this option meaningfully and
efficiently.

Fig 4: The nitrification volume fluctuates depending on the loading situation
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Applied process instruments
AMTAX sc on-site
High precision process measuring instrument for the continuous determination of
the ammonium concentration in water, wastewater and active sludge. The
measurement is carried out with a gas-sensitive electrode. Sample conditioning is
carried out with the help of a self-cleaning membrane filter probe, which is
integrated in the system.
The analyser is housed in an isolated weatherproof enclosure which can be instal-
led outdoors. Evaluation and operation and carried out via a SC1000 Controller.
Up to 2 AMTAX/PHOSPHAX sc systems can be connected to a SC1000 probe
module. Up to 6 other SC probes can also be connected.

Oxygen sensor: LDO
Calibration-free probe which measures dissolved oxygen with the help of lumines-
cence technology. No interference by H2S, reducing or oxidising substances, no
polarisation time, no need to maintain the flow around the electrode.

SC 1000 Controller
Universal controller, consisting of a portable display module for operating
purposes and a probe module for the connection of up to 8 digital sc sensors via
splashproof connectors. Several probe modules can be connected to create a
SC1000 network. The system is modularly configured in accordance with the
customer’s wishes, and can be upgraded with additional measuring stations,
sensors, inputs, outputs and BUS interfaces at any time.
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