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INFLUENCE OF THE INDIVIDUAL GROUP OF ENERGY CONSUME RS
ON THE ATMOSPHERIC AIR POLLUTION IN RURAL COMMUNES
OF THE SWIETOKRZYSKIE PROVINCE

Summary

Analysis of the final energy consumption and calttah of atmospheric air pollutant emission on tiueal communes’
area of theSwietokrzyskie province has been presented in thelartiEnergy demand for all groups of objects sidadn
mentioned area has been taken into consideration.n€eds of presented elaboratim@mmune objects were divided into
the following sections: housing (concerning housdgfiand farming energy consumption), public uti(itgnsists of auton-
omy administration objects, educational and cultusaes, health service centres and fire stationyadfintary fire bri-
gades) and covered cultivation (where the hortigat production is realizedn greenhouses and/or in heating foil tun-
nels). It enabled better calculation of the totalgtity (and the structure) of energetic media atte groups of receivers
and, on this base, estimation, what kind of infagethey show on the air pollution on country aredthe mentioned prov-
ince. On the basis of our own studies and modeliimigulations it has been stated, that the greatefitence on the at-
mospheric air pollution in rural communes shows loeising section, as a main consumer (~ 84%) ofitiag energy; the
participation of public utility objects amounts 1d%, while the horticultural production realisedder covers emits about
5% of impurities.

WPLYW POSZCZEGOLNYCH GRUP KONSUMENTOW ENERGII
NA ZANIECZYSZCZENIE POWIETRZA ATMOSFERYCZNEGO W GMI
WIEJSKICH WOJEWODZTWA SWIETOKRZYSKIEGO

Streszczenie

NACH

W pracy przedstawiono anatizweycia energii finalnej oraz obliczono wielkbemisji zanieczyszozgowietrza atmosfe-
rycznego na obszarze gmin wiejskich wojewodztmatokrzyskiego. Zapotrzebowanie na energbjeto wszystkie grupy
obiektéw znajdujcych s¢ na terenie gmin. Dla potrzeb pracy obiekty gmippédzielono na nagpujgce sektory: mieszka-
niowy (obejmujcy gospodarstwa domowe i rolnefyteczndci publicznej (w ktérego skfad weszly obiekty: adstiacii
samorzdowej, dwiatowe, kulturalne, ssodki zdrowia i remizy OSP), oraz uprawy pod oslongdzie produkcja ogrod-
nicza jest prowadzona w szklarniach i podgrzewartyoklach foliowych). Pozwolito to na obliczenielkosci i struktury
zwzycia nonikdw energetycznych w poszczegoélnych grupach aivioi na tej podstawie okflenie jaki mag wplyw na
zanieczyszczenie powietrza na terenach wiejskiphwéalztwa. Na podstawie batlaobliczel modelowych stwierdzond, i
najwiekszy wplyw na zanieczyszczenie powietrza atmogfergo w gminach wiejskich ma sektor mieszkaniodp)8kto-
ry jest gtbwnym konsumentem energii finalnej. Udataektow dyteczndci publicznej wynosi 11%, Z@rodukcja ogrod-
nicza pod ostonami emituje 5% zanieczyszcze

1. Introduction Main aimof the present elaboration is the estimation of
the final energy consumption on the commune areadan
termination of the total emission quantity of thenas-
pheric air impuritiesas well as the participation of each

group of above mentioned objects on that emission.

In Poland, the so called communal-living sectiomners,
at present, about 42% of the total original enargysump-
tion, whereof 80% of it has a share in the heatirguildings
and preparation of warm usable tap water [5], sopor-
posesin which the energy consumption not only depents 02. Methodology
activity of receivers, but also depends on acceatetintro-

duced technical-economic solutions. Needs of meetlo
section are mainly fulfilled by combustion of sofigels, and
- as a side effect - emission of harmful impuritieshe at-
mospheric air has taken place. The large participah the
air pollution plays, so called, ,the low emissidd; 3]. The

The goal of the workas been realized based on: statis-
tical data presented in the National General Cefi§uand
in the General Farming Register [7], data givethim Sta-
tistical Yearbook of theSwictokrzyskie province [6] and
results obtained from respective gas-works andtrigéyg

low emission mostly generated from small boiler rooms,boards.

households and farming objects, makes locally #véiss
problem, particularly on rural-areas, where donginaudi-

vidual warmth sources dominate [10]. A specifiaitfy the

rural-areas, particularly in Krakow districts, tgethorticul-
tural cultivation, which substantially bases onegrgouses
and/or heating up foil tunnels production, whamngigantly

reflects on the atmospheric air pollution of thaseas.

T. Szul 8

The annual consumption of energetic media on cguntr
areas of the province were estimated basing on Inalde
scribing consumption of final energy in the all oty-
objects, in relation to demand on the warmatipplied for
heating the objects, for the preparation of warbles tap
water and for cookingnd the other meals preparatin
11].
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Fig. 1. Rural communes’ area structure accordirgptministrative districts (countigs
Source: author’s evaluation - on the base of thedsal Statistical Office (GUS) data

Table 1. List of buildings data in rural communésSwie-
tokrzyskie province

Specification . Area . Cubature

[in thousand of /] | [in thousand of ]
Housing Section 11818 30 843
Public utility section 1996 6 987
Covered cultivation 242 -

Source: The National General Census 2002, the Géfarming
Register 2002

Table 2. Final energy consumption of individualtsets

Thermal energy
consumption
[in thousand ofpu]

Participation

Specification (%]

Housing Section 425.01 83
Public utility section 71.08 14
Covered cultivation 17.08 3

Total 513.17 100

The model describes the consumption of energy liolal

jects being found on the commune territory, whicerev

gathered in three sections:

— housing section (consists of households and farming

jects),

— public utility section (concerning objects of socio

economically infrastructure)

— agricultural-productive sectioftoncerning cultivation —
mainly horticultural production - inside the covérand
heating up objects).

3. Characteristics of studied area

Calculations were done in 13 administrative ditsri
consist of 72 rural communes, which cover the aska
770500 hectares, what in turn is about 65,8% oftthal
territory of Swictokrzyskie province. (Fig.1). In the terri-
tory of above mentioned rural communes live appfAdx%
of the province inhabitants.

4. Discussion on results

In the table 1 a general characteristics of conahab-
jects — divided into previously mentioned 3 sedtierhas
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been presented. The composition concerns alsoréae
covered cultivation, because part of farms dearinearly
crop of vegetables in greenhouses and in foil tismreeat-
ing up by means of solid fuels.

5. Estimation of energy demand in communes

For their own specificity, energy-demands of eaeb-
tion strongly diverse in respect to the kind ane thanner
of the energy utilization. The demand contains @ik ibhe
thermal energy (heat) as the electric power. Theemargy
is used up for heating of rooms, heating up ofwager and
the meals preparation.

Calculations executed with the model of the erg-us
method [9, 11] enabled estimation of the entirescomp-
tion of final energy [5] on the area of rural-conmes of
the Swigtokrzyskie province. Comparison of the final en-
ergy consumption in each section — expressed ia tdn
theoretical standard fuel (in the present artiblersy quali-
fied as tpu; 1 tpu = 29.3 GJ) and each sectionitigiza-
tion in the total thermal energy consumption isspreed in
table 2.

The dominant position in the energy consumptiotuec
pies the housing-section, which absorbs approx. thag-
sand of tpu, what is 83% of the entire energy congion
of in rural-communes of the province. The secort@loc-
cupies the public utility section which consumeswil4%
of final energy. The least participation was nadider the
section of Covered cultivation where for heatingpmses
the annual consumption is on the level of 17 thndsaf
tpu (only 3% of share).

6. The structure of the energetic media consumption

At the participation estimation of the fuels comad by
each group of receivers in the commune, it wastakito
consideration the data supplied by energy tradesihba
Electricity Generating Board, Gas-Works), as weallthe
information obtained from energy consumeEnergetic
media consumption in communes (recalculated as&pd)
structure of their consumption is shown in table 3.
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Table 3. Thermal energetic media consumption ane-st
ture of their demand in rural communes

Energetic media
Specification consumption in | Participation
P rural communes [%]
[in thousand of tpu]

Coal 287.38 56
Wood (firewood,
brushwood) 118.03 23
Gas for household pur-
poses - delivered by 61.58 12
pipeline net system
LPG gas 15.40 3
Electric energy 30.79 6
Total 513.17 100

On the examined area a basic energy-carrier ibltuk
coal, whose participation reaches 56 % of wholesaop-
tion. Wood, as the basic energy-carrier was usexbout 5
% farms.

In remaining objects - heating by solid fuels- cealsed as
the supplementary fuel. The entire participatiorihe fire-

wood is on the level of 23 %. The participationtioé net-

work (earth) gas amounts to approx. 12%. The ppaiion

of consumed fuels in each section is presentedi2 F

In households and farming, black carbosti the ba-
sic energy-carrier but from economic or practicaings of
view it starts to be substituted by the other easti Most
often it is substituted by fire-wood and/or the tbagas
which more frequently is used for the heating -eesly in
new buildings or in those ones, which heating systare
modernised.

Public utility section, for heating purposes, canss about
48% of earth gas; in communes adapted for net gke d
ery, vast majority of objects is ready for gasefues appli-
cation — the rest communes still use boiler hodiséswith
solid fuel. Thermal energy consumed by horticultyma-

duction completely originates from the combustidrtaal,
particularly in form of coal-dust.

7. The level of the impurities emission to the air

For the purpose of the qualification of the therma-
ergy production arduousness in communes in respebe
atmospheric air pollution, the quantity of pollutsemitted
by all groups of each, individual commune has besdou-
lated. Emission range of selected pollutants wésutzed
on the base of the indicatory method [4] and matt&al
relation (1) as follows:

ESQ,CO,CQ,NOZ,DUSI = Bj [V\lj (1)
where:
E — Emission of the impuritiesk{],

S0,,CO,CO,,NO,,, Pyt
B; — Consumption ofj-type of the fuel g] or [m,
W — Emission index of-type of the fuel kg/Md lub
[mg/m].

Quantity value of emission indexes for definedlygel
ants was accepted in compliance with the Act otdtmn
and Formation of Environment [12] and also withame
mendations of the Department of the Environmenteam
ing the manner of the estimation of pollutants diarh4,
8].

To be able to compare the arduousness of diffénent
purities emissions one introduced the additionaiffocient
- so called the equivalent emission [2].

Equivalent emission — it is the emission of twonmore
kinds of pollutants from one source of emissiorteimms of
sulphur dioxide. In present work the equivalent ssioin
was calculated according to formula:

azgﬁm

where:

Er — Equivalent emissiorMd],

E; — Emission of-type of pollutant. [1g],

k; — Factor (coefficient) of toxicity fartype of pollutant.
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Table 4. Air pollutants emission range in rural-coumes of théwigtokrzyskie province

The emission of pollutants of the air [Mg/a]

Specification S NO, CO CQ Dust Er
Housing Section 2401 419 11394 678662 4699 22942
Public utility section 341 76 1615 12720( 583 306(
Covered cultivation 180 20 839 39300 252 138¢
Total 2922 515 13848 845162 5534 27391

5%

11%

84%

B Housing Section B Public utiity section Covered cultivation

Fig. 3. The participation of each section in th@imities emission to the air on the area of rumhmunes of th&wigtok-
rzyskie province

The coefficient of toxicity - it is the ratio ofi¢ value of Heating needs of the public utility section, in epp 48 %,
the admissible average-annu&D, concentration to the are covered bgarth gas utilization.
value of admissible average-annuaincentration of the 4. Households and farming grouped in the housing-@ecti
given pollutant. In calculations there were accepted suit-yearly emit to the atmosphere about 84% of immesiti
able values of this coefficient respectively eqteall for this results from the significant quantity of holhskels and
SO,; 2.9 for NG; 0.5 for CO and 2.9 for dust. farming objects and the unprofitable fuel structure

Emission quantity of each pollutant on the are@xf 5. The horticultural production, in which the whole
amined communes were compared in the table 4, land twarmth used for the objects heating, is obtainathdwcoal
proportional participation of each group of conswsnef combustion, shows rather small (5%) participatiothie air
the energy in the entire emission was expresséiteiiorm  pollution.
of the equivalent emission and presented in fig. 3.
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