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EFFECT OF ACTIONS RATIONALIZING POWER CONSUMPTION O N A DECREASE IN
ATMOSPHERIC AIR POLLUTION

Summary

The work presented within the models connectingatioh of the level of atmospheric air pollutionartypically agricul-
tural region of southern Poland with a range ofioaial energy consumption activities. Among ratiosaérgy consumption
activities taken into account were building thernoal@rnisations, replacements of old coal boilershviitnovative, more
efficient ones, with gas boilers, with wood andstiburning boilers, and with heating pumps. Theselets may be used
for the planning of local pro-ecological strategigsconditions of limited regional financial meafts aid of rational en-
ergy consumption activities.

WPLYW DZIALA N RACJONALIZUJ ACYCH ZUZYCIE ENERGII NA ZMNIEJSZENIE
POZIOMU ZANIECZYSZCZE N POWIETRZA ATMOSFERYCZNEGO

Streszczenie

W pracy przedstawiono modelegiice zmiany poziomu zanieczyszcpewietrza atmosferycznego w typowo rolniczej
gminie z terenéw Polski poludniowej z zakresemtalzieacjonalizugcych zaycie energii. Spgéd dziatai racjonalizup-
cych zuycie energii uwzgdniono termomodernizacje budynkéw, wynaiatarych kottdbw wglowych na nowoczesne o
wyzszej sprawnéi, na kotly gazowe, na kotly do spalania drewrséomy oraz na pompy ciepta. Modele te nads¢ do

wykorzystania przez samady terytorialne przy planowaniu strategii proekolcenych w warunkach ograniczonysriod-
kow finansowych gmin na wsparcie przedagiie¢ racjonalizugcych zdycie energii.

Introduction

Poland, according to constitution register (2yareling
its social-economic activity, has an obligationbaflanced

For the needs of this project, a model that ithtsts the
need of heat energy in country counties was used(g
within which the need of heat is explained with bedp of
variables accessible from statistic listings of mies, such

development. The rule of balanced development mearss the number of inhabitants, number of househatus

administrating in a way that assures balance betweer-
getic safeties, meeting social needs, competitis®&nef
economy as well as natural environment protectowl, en-
gages all rungs of national administration and eoonor-
ganizations.

On the local rung, the rule of balanced developgrhes
to be realized, based on among others, a planpgfiyng
every region with heat, electric energy, and gassf(b, 7).
This plan should be an elaboration of the regioergetic
needs balance and the existing possibilities offyatg
them, with specific regard of local, including rerable,
energy source use. The plan also has to includeopitions
of executing ventures that lead to the decreasenefgy
consumption and limiting pollution emissions.

Local energy planning is a relatively new concéjte
region autonomies do not have enough experiencezatize
these types of assignments with lack of studies ¢bald
aid the planning. There is a specific lack of stsdior en-
ergy economy aid at the rung of the country regidth re-
gard to affiliation with its effect on the natuertvironment.

The aim of the work was the construction of modietg
describe the effect of chosen activities whichorelized
energy consumption within country counties on théurc-
tion of pollution emissions of atmospheric air vy so

calledlow emissionin a form usable in practice by territo-

rial autonomies.
Materials and methods

The aim of the work was realized based on studfes
typical agricultural counties with gas access antirrains
of southern Poland.
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their structure regarding the amount of residingpbe,

number of buildings and date of their constructibeated
surface, heating system efficiency. This model wsed to
designate the need for heating within counties amde-

gard, the amount of atmospheric air pollution, adl\as

studies simulating the effect of chosen activitiagonaliz-

ing energy consumption on the decrease of the fmilu
level.

Results

The indicators that are a trait of an averagecadjtiral
region in southern Poland are presented in Table 1.

Table 1. Indicators characterizing of an averagealgural
region in southern Poland

Specification Indicator
value
Population depth [number of inhabitantsfkm 130
Building depth [number of residential build- 35
ings/knt]
Age structure of resi- | constructed before 1960 28
dential buildings [%0] constructed after 1990 18
Average household area [ha] 3,2
Average amount of residents within household 4

21

The yearly heat energy consumption in such a regio
the amount of needed heating in all country bugdimand
includes its usage for the needs of heating bigkliprepa-
ration of utilizable warm water and meals. Withim aver-
age typical agriculture region of southern Polahdre is
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around 4 TJ of heating energy used yearly with eosion

to knt of the area. 86% of this usage is the heatingsif r
dential buildings. The basic energetic carrierlack coal,

which has about a 64% share in the fuel balan@nagri-

cultural region. Around 18% of the heating needs rmet

by the burning of firewood, 16% by natural gas use.

To assess the effect of heating energy generatiathe
state of atmospheric air an indicator method wael end
values of singular indicators of specific pollutiemissions
were accepted according to the Statute of EnvironiReo-
tection and Development (1980) and the Environnint
istry guidelines (1). For comparison, the so-cabathncing

emissionEr was also indicated, which determines the emise;

sions of all pollution converted to sulphur dioxi¢®). The
values of specific pollution for a typical agriauial region
are presented in Table 2.

Table 2. Indicators of singular atmospheric airlyan
caused by the so-calléow emissiorin Mg/kn? in an aver-
age agricultural region in southern Poland

SO NGO, CcoO
11 0,2 5,3
Source:own calculation

Dust
2,0

Er
10,1

CQ
285

Accounting for the preferences of region inhalitzmd
territorial autonomies, there was a simulation fiéction
for the decrease of atmospheric air pollution, rieemnod-
ernisation of buildings and of heating systems dplacing
old coal boilers with: new, more dependable coalebs,
gas boilers, biomass boilers in which wood or stnaay be
burned, alternatively with heating pumps. Regardihg
fact that in country counties, the largest shareerergy
consumption, and what goes with it in air pollutibelongs
to the residency sector, the simulations were amdyle for
residential buildings.

The simulation data acquired was used for the ldpve

g; — participation of households which had thermomod-

ernized buildings [%0],

g, — participation of households which had coal bsiles-
placed with new ones [%],

gs — participation of households which had coal bsiles-
placed with gas boilers [%],

g4 — participation of households which had coal bsiles-
placed with wood burning boilers [%)],

gs — participation of households which had coal beile-
placed with hay burning boilers [%0],

Us — participation of households which had coal beilee-

placed with heating pumps [%0],

..... es— model parameters.

In Table 3, e parameter models were listed, daisgyi
the decreasing of emissions of specific types wibapheric
air pollution, also in the form of balancing em@si within
a typical southern Poland agricultural country oegi

The exemplary parameter values of &, model in-
dicate that the biggest influence on decreasingethel of
air pollutions have activities based on replaciogl doilers
with gas boilers or heating pumps.

Analyzing of activities decreasing the level af pdllu-
tion is costly. Local authorities who want to urigabi-
tants toward them should activate an informatiomgaign
encouraging rational energy use activity, especiagard-
ing the heating of residential buildings. The caigpa
should show the benefits involved with such activand
point out financial aid possibilities. Territori@utonomy
units can also support the inhabitants themselyegrant-
ing non-returnable loans. However, the regionaéritial
means designated for these activities are limited i& is
important to administrate them in a way that wisare the
attainment of the intended pro-ecological aim.dgard to
this, the presented models were used to optimizelistri-
bution of financial means in chosen agriculturajioas for
the support of rational energy consumption in a ‘izt

ment of models connecting the change of the region’assures the demanded decrease of the atmosphegidiai

yearly air pollution with the number of househottiat ra-
tionalize energy use. The best formul#</®,9+0,97) was
acquired by use of multiple regression equatiorh wite
form of:

AE =€y g1+ €y Qo+ €3 Oat €4 st €5 U5+ €5 Os 1)

where:

tion level (4).

The executed calculations confirmed the authcadiex
studies (9) that regions which have very limitedame for
the protection of atmospheric air, to achieve thierided
ecological effect, should use them mainly for aidithe
purchases of gas boilers, which may amount to 50%eo
total replaced boilers. As regional autonomiesease the
amount of investment means for pro-ecological #@i,

AE - decrease of atmospheric air pollution emissionshey should increase the financial aid of replacogl boil-

within the region [%],

ers with biomass burning boilers.

Table 3.E parameter model values of changing emissionsméspheric air pollution in an average agricultuggjion in

southern Poland

Specification € & € € & &
AEs, 0,23 0,12 0,81 0,85 0,67 0,79
AE\p, 0,23 0,11 0,28 0,12 -0,02 0,74
AEq, 0,23 0,12 0,80 0,84 0,60 0,78
AEc,, 0,23 0,10 0,34 0,70 0,70 0,70
AE 0,23 0,12 0,79 0,27 0,26 0,76
AEg, 0,23 0,12 0,82 0,40 0,33 0,82

Source:own calculation
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Summary

Country regions, especially within southern Po|aeue
directing themselves toward recreation and towjstra-
tions. With regard to this, they pay more attenttonthe
realization of statutory obligations concerningunat envi-
ronment protection, including atmospheric air pctita.
Subsequently, there is a need of acknowledgingadyr in
the phase of planning rational energy consumptittivia
ties, their effect on natural environment, with fhepose of
introducing activities that bring the biggest egibal bene-
fits.

Stating the pro-ecological activity of country i@gs of
southern Poland may be simplified by the use ofpie
sented regression models connecting reductioneofethel
of atmospheric air pollution with a chosen extefntational
energy consumption activities.
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