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ASSESSING THE IMPACT OF THERMAL POWER PLANTS
IN THE AQUATIC ENVIRONMENT IN RESERVOIR-COOLER

Abstract. This paper presents an assessment of the operation impact of thermal power plants on the
environment by mathematical modeling method, which is solved by the Navier-Stokes and temperature equations for
an incompressible fluid in a stratified medium, based on the projection method which is approximated by control
volume method. A numerical algorithm for solving the Navier-Stokes and the temperature transport equations are as
follows: in the first stage it is assumed that the transfer of momentum is carried out only by convection and
diffusion. The intermediate velocity field is solved by 5-step Runge-Kutta method. In the second stage, based on the
found intermediate velocity field, the pressure field is solved. Poisson equation for the pressure field is solved by
Jacobi method. In a third step it is assumed that the transfer is carried out only by the pressure gradient. The fourth
step numerically solved temperature transfer equation as the momentum equation by 5-step Runge-Kutta method.
The algorithm is parallelized on high-performance systems. The obtained numerical results of three-dimensional
stratified turbulent flow reveals qualitatively and quantitatively approximate the basic laws of hydrothermal
processes occurring in the aquatic environment.
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1 Introduction

Interaction between energy enterprises and environment takes place at all stages of fuel production
and using, processing and transmission of energy. In composition of pollutants there are suspended solids,
petroleum products, chlorides, sulphates, heavy metals, hydrogen sulfide, formaldehyde, etc. The main
water consumers on TPP and NPP are the turbine condensers. Water consumption depends on steam
parameters and technical water supply system. According to some estimates in the future, in condenser
cooling will spend water: on TPP — 120 kg/ (kW .h), on NPP — 220 kg/ (kW h). The large specific steam
consumption on NPP accounts for more specific water consumption. At washing the surfaces of
aggregates, dilute solutions of hydrochloric acid, sodium hydroxide, ammonia, ammonium salts, iron and
other substances are formed. In addition, the discharges of cooling water of nuclear power plants on NPP
do not exclude the radionuclides in the aquatic environment.

Annual electricity consumption in industrialized countries is only increasing every year, which
resulted in the growth of capacity power units on NPP and TPP. In order to condensation of steam cooling
water is supplied to the capacitor. The costs of technical or cooling circulating water are enormous, which
make 95 % of the total water consumption for the needs TPP and 90 % for NPP.

TPP with cooling water dropping 4-7 kJ of heat per 1 kW/h of produced energy. But discharges of
warm water on TPP by the sanitary standards should not increase the temperature of the reservoir higher
than 3 degrees in the summer and 5 degrees in the winter. Propagation of heat emission from TPP depends
on several factors: topography, ambient temperature, wind speed, cloudiness, precipitation, etc.

The reservoirs are required by both thermal and nuclear power plants. For work of these stations is
required a large quantity of water for cooling aggregates, an average of 35-40 m.c/sec at 1 million kW
installed power. Hence it is evident that it takes 70-160 cubic meters of water every second for the thermal







