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Fig.l. Main reaction paths to remove NOx and SO2.

by a thermochemical reaction. To determine model
equations for the approximation of experimental
data of the removal degree of NOX and SO2, the
Hook Jeevs [5] optimization method and the multi-
dimensional regression method [6] have been used.
The data of 64 experiments carried out at the KA-

Fig.2. Arrangements scheme of accelerators and irradiation
chamber.

W^CZYN e-b pilot plant have been selected for
mathematical treatment (Fig.2). Each of them ful-
filled the following requirements; equal dose de-
livery ratio at each irradation stage, and ammonia
stoichiometry in the range 0.87+0.93.

The process parameters were in the ranges:
- temperature of flue gases enterning into the re-

action vessel Tpn (53.67- 103.2°C),
- per cent of water vapour contained in flue gases

H (5.13-12.39% vol.),
- absorbed dose of e-b energy D (2.89-14.65 kGy),
- initial concentration of NOx [NOx]o (119-253

ppmv),
- mean residence time of flue gases inside the re-

action vessel T (3.56-14.43 s).

The following empirical equations have been ob-
tained:
- for removal efficiency of NOx [%]

N̂Ox = 80.417[l-exp(-0.25876D)] (1)
(1.03495 - 0.00007[NOx]o)

- for removal efficiency of SO2

tjS02 = 0.96(144.9787 - 1.12341Tpn + (2)

0.00267T^n) -(0.85732 + 0.01423H)

(0.98528 + 0.00226D) • (1.1777 - °-7^092)
The values of removal efficiencies of SO2 and

NOX evaluated basing on equations (1), (2) have
been compared with experimental data. A measure
of the discrepancy between the model and experi-
mental data are related as follows:

-100%

in which: r^ - experimental efficiency removal of a
given compound, J7P1 - modelled removal efficiency
of a given compound.

The experimental and model data show a satis-
factory conformity, therefore the obtained model
equations can be used for the prediction of removal
efficiency of SO2 and NOx in the e-b process during
two stages irradiation of flue gases particulary in
the case of scale up.
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Institute of Hydroengineering, Polish Academy of Sciences, Gdafisk, Poland

The near-shore zone is the most interesting sea reg-
ion for coastal engineering. In this region the most
effective changes in the coastal morphodynamics
takes place due to intensive sediment transport
generated by waves and currents. The processes

occurring in this zone are of great importance for
coast protection and hydrotechnic activities as well
as recreation. They are extremely complicated due
to their stochastic character in the time and space
domain.
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Fig. The global sediment transport Q vs. angle of breaking waves a% for different values of breaking waves height Hz-

The most valuable information concerning the
dynamics of bedload transport and its local cha-
racter is provided by field surveys. Such investi-
gations are carried out under natural conditions
and take into account characteristic properties of
the region.

The subject of the work was a study of bedload
movement for the multibar conditions. The general
aim was the determination of longshore sediment
transport rate.

The field study was carried out in a multibar (4-5
bars) coastal zone 700 m long and about 1000 m wide
at the Coastal Laboratory near Lubiatowo (southern
coast of Baltic Sea). Sediment transport in this reg-
ion was the object of intensive and complex field
studies by the use of radiotracer method [1].

The most effective way to investigate the sedi-
ment transport processes under natural conditions
is a tracer technique. The characteristic advantage
of this technique is noninvasive observation and
measurement of parameters of the bedload or
pollutant transport in the sea bed floor. Especially
the radioactive tracers provide the most reliable
information concerning the examined process due
to the measurement of nuclear radiation (conti-
nuous detection, no sampling necessity). The iso-
tope 192Ir was used as a radiotracer in the work.
192Ir was a component of specially prepared glass
grains of diameter 0.020-0.025 cm and density of
2668 kg/m3. The tracer was introduced at selected

points of the coastal zone in order to cover its most
interesting regions. As a result of interaction of
waves and currents on the sea bottom, the bedload
motion was evaluated on the basis of the measured
tracer distribution within the region under test [2].

The results obtained give the possibility to elabo-
rate an empirical model of the global sediment
transport rate for the multibar conditions:

Q=0.015- kv • (H^s)?5 • sin2az (1)

sin2«z (2)

v ( ^ )
for ( H L S ) Z - V L < 0.15

(2=0.00225+0.0052• kv
for (HLS)Z • VL > 0.15

where: ky - regional factor; V - velocity of long-
shore sediment transport; H, a - height, angle of
breaking waves.

The solution of the model for the different condi-
tions has been presented in the form of nomograms
[3]. An example of nomogram is shown in Fig.
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A TRACER STUDY OF THE CONTACT BETWEEN TWO POPULATIONS

A. Owczarczyk, J. Palige

One of the principal and first application of the
tracer method was the determination of connecting

links existing between two or more populations. A
population can be defined as a set of members having


