Using measurements of the sludge level and 23 % reduction in volume
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primary sludge from the primary settlement
tanks can be optimised to suit the hydraulic  seftflement tanks

of sludge through sludge
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freatment plant, the primary

removal facilitates more balanced charging  setflement tanks are a link
of the digester and a more constant

rate of gas production for downstream  The primary settiement tanks are
block-type thermal power stations (BTPS).

If neither pre-thickeners nor mechanical In the case of reduced
pre-thickening are used, the volume of
sludge can be significantly reduced. shorten the time spent by the

This is highly beneficial in terms of the
savings in pump energy and in heat there is a larger quantity of

between the biological and
sludge treatment stages (Fig. 1).

usually operated using two
methods.

operation with just a few primary
settlement tanks, the aim is to

wastewater in the primary
freatment stage. This means that

biodegradable carbon com-

energy for the digeStion process. pounds available for the upstream

denitrification.

In the case of sewage treatment plants with anaerobic digestion
and utilisation of the digester gas for electricity generation, the trend is
fo maximise the number of
primary settlement tanks in order
fo increase the retention of
carbon compounds. These are
then available for the production
of digester gas.

The following explanation
describes how the removal of
primary sludge in a plant with a
maximised number of primary
settlement tanks can be adjusted
5 . to varying hydraulic and seasonal
Fig. 1: Link between biological influences.  This is achieved
treatment and sludge treatment — without static pre-thickeners or
primary settlement tanks. mechanical thickening methods.

Federal Environment Agency

Increase in the energy efficiency of municipal
sewage treatment plants

Heat balance

If the sewage sludge is not dried, the heat requirement derives mainly
from the energy needed to heat the raw sludge for digestion (approx.
70 to 80 %) and from the heat radiation losses of the digester (approx. 10
to 20 %). The energy needed to heat the raw sludge depends largely on
the necessary temperature rise and, above all, the volume of sludge.
While the temperature rise can only be influenced to a very limited
extent (e.g. by lowering the digester temperature in winter), the volume
of sludge depends considerably on the degree of pre-thickening of the
raw sludge.

The total solids content of the primary sludge can be reduced to
about 5 % by static pre-thickening at the primary treatment stage.

[www.bundesumweltamt.de; Publikationen; Texts 11/08; Page 56
of 222]

Time-based control

If a sewage freatment plant has more than one primary settlement tank,
the hydraulic distribution may be problematic. If the sludge is removed
using only a time-based control programme, the sludge in one of the
tanks either remains in the tank for too long (acidification) or is drawn
off before it is sufficiently thickened. Another problem is that changes in
the incoming sludge loads, e.g. as a result of a long period of dry
weather, are registered too late.

Fig. 2 shows how the sludge level in the sludge hopper of a primary
settlement tank rises as a result of the scraper operation and the
variations in the incoming load. The level goes down again each time
sludge is removed, but fluctuates widely during the course of the day.
If the sludge level drops considerably, increasingly thin sludge is removed
and an unnecessarily high volume of water is pumped into the digester.
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Fig. 2: Time-controlled primary sludge removal. When the level in the sludge
hoppers is low, an unnecessarily large volume of water enters the digester.

Sludge level control

Measuring the sludge level in all the hoppers of the primary settlement
tanks and removing the sludge automatically in line with the highest
measured value results in all tanks having the same sludge level (Fig. 3).
Primary settlement tank diagrams can then be used as a basis for
determining whether the hoppers are full or whether they can
accommodate more sludge.
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Fig. 3: The sludge level measurements ensure equal levels in the hoppers, constant
rates of sludge removal, and constant rates of charging of the digesters.
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Fig. 4: There is virtually no change to either the dried solid content of the input to
the digesters, or the digester gas production (blue line: primary + excess sludge)

With the help of an additional measurement of the dried solid content
by a SOLITAX sc in the sludge removal line, the removed load can be
calculated and adjusted to the actual inflow. Within limits, it is also
possible (by utilising the storage volume of the hoppers) to even out the
removed load. An increase in the dried solid content can even be
achieved. If the storage in the primary treatment stage hoppers is
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adjusted to downstream operations units, care must be taken that there 3 e
is no impairment of the total digestion process.

In summer especially, the primary freatment stage must be
monitored to ensure that there is no tendency fo flotation.

Measuring the sludge level saves 100 kWh
heat energy each day

Comparison

In the periods from 12.11.06 to 11.11.07 (time-switch-controlled removal)
and 12.11.07 t0 09.10.08 (sludge-level-controlled removal) there was

- areduction of about 23 % in the primary sludge volume,

- anincrease in the dried solid content of the primary sludge from
about 5.1 % to about é % and

- almost no change in the production of digester gas (-4 %), see Fig. 4.

While the load remained constant, there was a significant decrease in
the volume of removed sludge that has to be pumped to the = :
dewatering facility. The heat energy required to heat the primary sludge Fig. 5: Simple installation thanks to Fig. 6: The ultrasonic method and the

- W

to the digester temperature also fell by the same amount. If this heat variable fitting systems. The best mechanical wiper cleaning ensure
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this way can be utilised to generate additional electricity. pper cesig .
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are also improved.
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TOC Analyser at Achema Portable Instrumentation Package for
Final Effluent and Suspended Solids

See Pollution and Process Monitoring (UK) af Hall 5.1 Stand B27 for the latest on-line water quality
instrumentation fechnology. We will be featuring our Protoc 300 TOC analyser which has recently
been awarded MCERTS certification by the UK Environment Agency. The analyser has been When it comes to monitoring final effluent and
extensively installed throughout the world for monitoring industrial waste effluent. Additionally we mixed liquor suspended solids where a
shall exhibit our acclaimed ProAm ammonia monitor which uses enhanced ISE technology to number of site applications are involved,
continuously report ammoniacal-nitrogen for effluent applications. Others parameter parameters the most efficient and economical
nitrate, chloride and fluoride. We shall also feature instrumentation to detect the presence of floating solution is to use a single portable

oil films with the ability to alarm at sub-micron thicknesses. Our company prides itself with the package.

capability to delivered complete, cost effective turn key solution that include sample preparation,
duplex pumping, analyser kiosks and pre-assembled panels. Our comprehensive distributor network
is well placed to provide local support and give guidance on the correct instrument selection.

By combining the proven
technologies of its 740 Monitor
and Soli-Tech 10 Sensor,
Partech Instruments (UK)
has a portable package
that can be programm-

ed for up 10 individual
sites/applications.
Furthermore, the 740 Monitor can be set
up forindividual operator use and save specific sensor outputs. The Soli-Tech 10

WHISPERSILENT AIR BLOWING Sensor is constructed to withstand demanding locations, has an operating

range of 0-20,000mg/l and provides sensitivity readings down to 1mg/I.

* The Ecological Solution For Waste Water Treatment: The hand-held 740 monitor provides quick and accurate readings of
aq;‘_at',cst&,‘ p°”d;pp“cat'°'l‘? at'!d comblstion suspended solids, sludge blanket level and turbidity when operated
a a a . . . . . . . . .
OPHIMISILIon on b0gas appications in conjunction with the Soli-tech 10 sensor. This portable combination is a
¢ 6 Different Sizes Available " . . .
competitively priced monitoring package that can be used on a wide range of
applications without the need for multiple calibrations and sensor changes.
Both instruments come in a purpose-designed carrying case complete with
battery charger, sensor cable and operator manual.

¢ Long Life Time: no system servicing is needed
for up to 25.000 hours, due to the free piston

¢ Low Sound Levels: between 35 and 45 dB {A)

¢ Absolute Reliability: even if used in hot or
cold climates

“Itis an ideal solution for situations where the regular checking of suspended
solids levels in activated sludge plants, final effluent outfalls, treatment plant
@ inlets, streams and rivers is a necessity,” says Angus Fosten, Partech Instruments’

b LerchenstralRe 47 - D-71144 Steinenbronn - Tel.: +49 (0) 7157/22436 . . “ e T

J NITTO KOHKI DEUTSCHLAND GMEH Fax: +49 (0) 7157/22437 - E-Mail: info@nitto.de - www.nitto.de Sqles Cm.d morkehng director. 'ln addition, it is p?rfeCt asa Secondory standard
with which to check other on-line and portable instruments.”
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