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the range 70% - 95% (depending on operation
conditions) while that of NOX will be reduced with an
efficiency of 80%.

The by-product obtained during the e-b installation
operation, which is a mixture of ammonium sulfate
and ammonium nitrate, is a useful fertilizer which has
been confirmed by agriculture tests performed by the
Institute of Cultivation, Fertilization and Soil Science -
Putawy, Agricultural University of Warsaw and
recently by the Academy of Agriculture of Szczecin.
The by-product could also be used as a component in
NPK blended fertilizers.

Main components of control monitoring systems
are presented in Fig.l.

In a stream of flue gases entering into the installa-
tion (a set of registers 0.1-0.8) we measure:
• volumetric flow rate of gases (FR-0.2),
• gas pressure (PR-0.3), gas temperature (TR-0.4),
• concentration of fly ash (AR-0.1),
• concentration of SO2 (SO2R-0.6),
• concentration of NOX - NO+NO2 (NOXR-0.5),
• concentration of oxygen (O2-O.8),
• humidity of gases (MR-0.7).

A recorder located in a conditioning unit, a set of
registers 1.0-1.7, is able to determine:
• volumetric flow rate of water introduced to spray

nozzles (FRQ-1.1),
• water pressure (PR-1.2),
• volumetric flow of air introduced to spray nozzles

(FRQ-1.4),
• air pressure (PRC-1.7),
• gas temperature after conditioning (TRC-1.5),
• humidity contents in flue gas after humidification

(MRC-1.6),
• drop pressure on spray column (PDR-1.3).

In an ammonia preparation and dosage unit the
main important regulator of ammonia flow is FRC-2.7.

A set of registers 3.1-3.11, located in a reaction
unit allows to measure:
• volumetric flow of gas entering into the reactor

(FRC-3.1, FRC-3.2),
• gas temperature (TR-3.9, TR-3.10),
• drop pressure (PDR-3.10, PDR-3.11).

In the collection and storage of by a product unit

the main registers are:
• recorder of gas temperature before ESP (TR-4.1),
• recorder of drop pressure (PDR-4.3).

An internal control system of ESP will be respon-
sible for its operation.

In the outlet stream concentrations of the following
gases are measured:
. SO2(SO2R-5.1),
• NOX (NOxR-5.2),
• NH3 (NH3R-5J),
. O2(O2R-5.4).

After mixing of untreated and treated streams of
flue gases the main determined parameter is the tem-
perature of gases coming into stack, register TRC-6.0.

Some signals recordered in measurement points are
transmitted to logic systems Xi, X2, X3, X4 in which,
according to algorithms, they are converted into
a command for the measurement - control system.

The signals from registers FR-0.2, SO2R-0.6,
NOXR-0.5 are collected by logic system X] which is
sending the instruction to FRC-2.7. This register
controls the volumetric flow of gaseous ammonia.

System X2, depending on the indications of TRC-
6.0 through FRC-3.1 and FRC-3.2, influences the
volumetric flow rate of gases passing into reactor
chambers.

System X3, based on the indication of NOXR-0.5 as
well as on a given algorithm, sets up the power of
accelerators.

System X4 through TR-4.1 determines the value of
temperature for controller TRC-1.5 depending on the
temperature of flue gases after a spray cooler.
Controller TRC-1.5 influences the amount of water
introduced into the conditioning unit. The amount of
air added to nozzles is controlled by RPC-1.6. The
amount of water steam injected to the spray cooler is
determined by MRC-1.6.
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APPLICATION OF TRACER TECHNIQUES FOR INDUSTRIAL SUPPLY WATER
AND WASTEWATER SYSTEM EXAMINATION

Andrzej Owczarczyk, Jacek Paiige, Ryszard Wierzchnicki

Many different versions of the flow rate tracer
measurements have been used for industrial feed-
water and sewage systems examination.

Water and wastewater balances and pipelines
tightness control of their transport systems are the

most frequent topics ordered to the INCT by industrial
enterprises. During 1998 the following three works of
this type have been done.
1. A combined method consisting in flow rate

measurements and the Doppler acoustic correlation
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method have been used for balance and tightness
control of fire-fighting and supply water nets in the
Petrochemical Enterprises Ltd. at Plock. The first
step of the work was to sign a suspected, for
leaking, net region by balancing the flow rate in
main pipelines by means of tracer dilution
measurements. Fluorescent dye fluorescein has
been used as a tracer. Then exact leakages were
localized by means of the Doppler acoustic
correlation. In this way more than 150 km of
pipelines have been examined. Many pipeline
damage points as well as untight valves have been
pointed out and repaired.
An annual value of total load of pollutants carried
away by each industrial installation should be
accurately known. This is required by technologi-
cal regime rules and sewage management regula-
tions. Reforming V is a newly started Department
in the Petrochemistry Enterprises Ltd. at Piock,
and all its sewage streams should be measured and
a mean value of pollutant load should be deter-
mined. A dilution technique with the Br-82 nuclide
as a tracer has been used. Five sewage streams of
the flow rates have been measured. In each of them

the content of sediments, aromatics, oil products,
phenols, SO,,2', S2", Cl", NH3 and COD were deter-
mined by standard chemical analysis. Two series
of measurements (in May and September 1998)
were carried out in order to estimate the annual
mean load value for each pollutant listed above.

3. Tightness of a central heating system, especially in
big municipal agglomerations, influences very
much the exploitation costs. Water losses arise
very often in the course of a heat production
process in heat and electric power stations.
Tightness of the water circulation system in two
big heat and power stations supplying hot water to
the Warsaw central heating system (Siekierki and
Zeran) have been examined. The tracer balance
method has been used for estimation of the water
losses between the input and output of the
municipal hot water system in both the heat and
electric power stations. The fluorescent dye
Rhodamine B has been used as a tracer.
The presented above examples have proved that

the different methods based on the tracer flow rate
measurements are finding now more and more
interesting commercial applications.

TRACER INVESTIGATIONS OF SEDIMENTATION PROCESSES
AFTER BIOLOGICAL TREATMENT OF WASTEWATFD

Andrzej G. Chmielewski, Andrzej Owczarczyk, Jacek Palige

In the petrochemical industry all the sewage
contains organic compounds that are treated in
biological chambers with an activated sludge. The
sediment is removed after the process in settler tanks
by sedimentation. The flow processes in a primary
clarifier - equalizer [1] as well as in a biological
reactor [2] and finally in a sedimentation basin [3,4]
with the application of tracers were investigated
recently. Based on these data it has been found that the
purity of the discharged water strongly depends on the
efficiency of a settler located directly after the biologi-
cal chamber. It was also observed that the output of
the total sediment contents of the effluent varies in
a wide range 30-200 mg/l. These phenomena are con-
nected with the nature of the sludge and the periodic
character of a scraper work.
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It has been suggested that it is necessary to change

the construction of the exit region of the settler to
eliminate this unacceptable effect.
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Fig. 1. The scheme of model settler. Fig.2. The general view of model installation.


