
Lis Piotr

Архитектура и строительная физика

E N E R G Y  U SE F O R  H E A T IN G  A S A  H O U SIN G  S E L E C T IO N  G R IT ER IO N

For the last several, years, a rąpid decrease in. the number of housing units commissioned in Poland 
may be observed. The main reason behind this situation is shortage of financial resources and available hóus: 
ing credits. Modest incomes of the majority of Polish families result in increasing numberś of families pos- 
sessing housing units, yet not making payments for costs of maintenance thereof, in which heating costs con- 
stitute about 70% .It is due to these facts that a buyer of a product, which housing units have now become, 
morę and morę often tends to take into account, while making a decision, also the ratę of housing units main-! 
tenance payments to be madę over the period of dozenś óf years. i ■ . •

ENERGY CONSUMPTION USED TO HEAT HOUSING UNITS IN THE MUNICIPAL
HOUSEHOLD SECTOR

When analyzing the above issue, oiie shoiild distinguish between two qualitatively different cases, i.e. 
buildings erected prior to year 1991, when building thermal isolation reąuirementś were introduced by force 
of Polish Standard PN-91/B-02020 on one hand, and buildings erected in conformity to reąuirementś as 
mentioned in the said Standard, on the other. Unfortunately, the latter group, as results from an analysis of 
GUS (Chief Office of Statistics) data, comprises merely about 2.5% of all Polish housing resources. The re- 
maining 97.5% of housing units are located in buildings exhibiting an increased heating level demand, influ- 
enced, inter alia, by: heat losses and excessive water losses in heating networks, as .well as.inappropriate op- 
eration of central heating installations. All these factors contribute to increased energy.consumption levels in 
the municipal households sector, and.high.costs of housing heating. As early as in mid-eighties, the munici- 
pal households sector’s share in the national primary energy consumption was about 40%, which was eąual 
to 53.1 min MT of theoretical standard fuel (t. s. f.). Out of this ąuantity o f energy consumed, as much as 
71% was absorbed by heating and ventilation of housing units (60%),'and public-utility buildings (11%), 
which is depicted jn Table 3. ' ' • ■ ; s ;
Table 1 -Municipal household sector’s energy consumption structure [4,5].......... • ; .

Consumption

"Municipal household sector’s energy consumption structure 
in the eightics................

min MT ' ; 
of theoretical standard fuel 

(t- s. f.)

...  ."..V
, of total consumption

Total consumption ■ 53,1 100
Heating and ventilation : 37,7 ..'-71' ' . ‘

Preparation óf hot usable water 6,9 13
Preparation of meals : i : • 4,8 ‘ 9'" - .

Lights and electrical facilities -i ’ ' 3,7 • ' • . n  , ■> .

The ab,ove facts find their reflection also in values of heat demand factor E, which for most Polish 
housing units are within the rangę of 235-310 kWh / (m2a) (Table 2). For the sake'of cómparisoń, the yaluą, 
of E factor is lower by about 25% in France, and by about 46% in Denmark (Table 2), taking into account' 
different weather conditions. In Poland, only the users of housing; units erected in cónfórmance to the 1991 
heat standard reąuirementś, and ,“Building Technical Reąuifements” o f l 995;:of users of buildings that were 
subjected to thorough thermal renovatión, would have a chance toreach similar heat / energy parameters o f’ 
their housing units. What should be pointed out now is that in Poland, within the group of potential buyers of 
housing units, ąuite restricted for financial / crediting reasons, over the half decides to purchase apartments 
in several or several dozen years old buildings, rathertlmn in new ories. . 1  ’’ ' ”

Over-the last several years, a rapid ińcrease in housing heating costs may be observed. The main rea­
son behind this growing tendencyds an increase in prices ofheat-carrying agents,.which, as per GUS (Chief,’ 
Office of Statistics) data, within the years 1996 - 2002, rosę in real tcrms by: electricity aboiit 2 times, natu- 
ral gas about 2 times/Price changes of the'basie heat-carrying agents are illustrated in Table 3.

The said, price increase has been brought about by two main factork. The first one is inflatiori, and rela- 
tive of it periodical updating of prices to bring them to morę realistic ldvels, as well ąś the state’s gradual
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withdrawal from subsidizing coal-mining industry and municipal households management, which absorbed 
about 20% and 30% respectively of the total state budget allocated subsidies. The other reason behind this 
significantyise iń heat-carrying agents prices iś a błlarigein their mutiial price relations, as wel| as relations 
towards other products, as for many years they used to be inappropriate. Attention should be also drawn to 

• the fact that along with price riśe: of heat-carrying. agents, these prices relation to ayerage monthly salary 
level kept changing as well. , c •
Table 2 -  Energy, consumption for heating of buildings in Poland and others countries ‘ ^
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[Our own data based on [1,4,5]].
Years of building ■ , ■ - Index of energy consumption fór heating,

-i':. ■ ;-.ł ' > kWh/(m2a)
until 1966 in Poland , . . 240-350
1967- 1985 in Poland 240 -2 8 0  ’ . ,
1986-1992 in Poland • > ' ’ f ” У 160-200
1993- 1997 in Poland ’ ' -  ' ; 120-160
sinceT998 in-Polańd 40 0 1 to o ' j:

average in Poland . ; ‘ 280
average in France ‘ - ‘ ' 212 . . .v .... • .... ■
average iri Germany ; 180
average in Switherlahd' 170 .. . .... . ....... ... „ ..„г-..
average in Denmark ., , , ‘.150 .... . . .. . .., : ......
current standards in Germany ’ 4 0 -8 0  .
current standards in Sweden 30-60

Table 3 -  Price , inerease of basie heat-carrying agents in 2002 compared to 1996 
" [Our own data based on [2,ЗЦ ... : , ; , . .

Heat-carrying agent
Price of 1996, 
zl/GJ . ...

Price o f2002, 
zl/GJ w :

Price relation of 2002 
& 1996, (zl/GJMzl/GJ)

Ilard coal (fine coal) ’ ■ ,,. 17,44 . - . 20,25 ; 1,16
Domestic coke , • • 21,00 25,20 ! 1,20
Fuel oil, light................ 36,11 T 45,24 , 1,25
Natural gas 4 19,44 , :а7У:..:; 33,17 1,71
NetWork heat (fuel: liard coal) ■■ 27,78 У' 30,74 1,11 . . . .
Electrical energy (night tariff) ; 25,83 55,56 2,15
Electrical energy (days tariff) 53,61 99,82 1,86

\ According to GUS data, 1985 average monthly salary was equal in amount to payment for about 5,460 
m3 of natural gas, or for central heatińg of about, 3;470 m2 of housing area (when accounted for in m2). The 
following years proportions for gaś and central heating respectively were as follows: 1989 - 5,090 m3 and 
2,909 m2, 2 0 0 4 1 7 2 4  m3.and 816 m2. An oyerall analysis:0f  the above values allows to assert that price in- 
creaseof these, two heat-carrying agents was higher than rise of average monthly salary for the same period. 
Śimilar phenomenon occurred with yaried intensity in case of other basie heat-carrying agentsl :

'/This Is fte,;direćt reason/or.an inerease of the share;of housing expenses in family budgets, for which 
rising costs of heating are chiefly responsible. This assertion is fully justifiable, as heating costs constitute 
about 70%, of the whole hou sing rent at the moment. These expenses have today reached the rate of 2:0 - 30% 
of income for about one. third of, families in Poland; and one should>expect their further increaśe brought 
about by an attempt.to gradually reach the level of housing expenses in EEC countries, where they constitute 
about 30% of family income. Poland should achieye or achievedr the “world” level of heat-carrying agents 
prices. This signifies the,furtherinerease, ofheating costs ofhousing units and public utility buildings. This 
thesis finds confirmation in the comparison of basie heat-carrying agents; prices: in Poland and EEC coun- 
trieś, as depictedjnTable 4. Bearing in.mind a ;significant:share'of-heating'costs in housing rents, one can 
point out that living in .ą well heatTisolatedjapąrtment-eąuipped withIa state-of-the-art1 heating system with 
gauging allows its iiser to ąchievc substential śayings. ,Such a.housing unit is alśo morę available iń terms of 
itś maintenance cost for.a wider circle of potentiąl.buyers, though its price might be higher due to the use of
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energy-saving materiał and:construction Solutions; This price difference should be retrieved within several 
years of the housing unit’s usage. J ;

■, Thus, the leyel o f demahd for housing heating, and arising from it in connection with heat consump­
tion gauging, ćost of heating should shortly becotne maybe the decisive criterion of selection and purchase of 
a housing unit. A elear indication o f such Information may be the value of E factor expressed in .kWh per one 
square metre of heated area, which, together with data upon the manner of heating costs accounting, allows 
to evaluate heating costs and confront them with our financial possibilitieś.
Table 4 -  Prices of heat-carrying agents used to heat housing areas in EEC, as mean weighted prices in the 

following countries: France, Italy, Belgium, the Netherlands, United Kingdom, Germany, and

Price inPoland, Mean-weghted of Price relation: -Price in Poland /
Heat-carrying agent $/m j  ; price if six countries if 

Western Europę, $/MJ
Mean-weghted of price ■.of six 
countries of Western Europę, 
$/MJ/$/MJ

Hard coal (fine coal) 5,33 : v 11,11 , ‘ ’ 0,48 .... , ;
Fuel oil, light 1 11,90 12,11 0,98
Natural gas 8,73 10,57 "i 0,83 i
Electrical energy . 26,27 • ...... -. 37,08 ; 7 0,71 .. . 'V ■

With ever morę ofiten arising,; at purchase of a housing unit, nećessity to answer the ąuestion if we can 
afford to, incur costs connected with its maintenance, it seems natural for a growing circle of people to search 
for a potential to reduce rent levels, including those connected with heating, which constitute as,much as about 
70% of the total housing maintenance cost. This aim may be most easily achieved by purchasing housing units 
situated in new buildings, or those in existing ones, provided ćertain most fundamental data upon heating Sys­
tems and heat loss levels of the latter are known. In this case, having a simple tool of a building’s heat-energy 
evaluation, it is possible to make a propęr selection of a housing unit equipped with energy-saving external par- 
titions and energy-saving heating system with heat consumption gauging. Certainly the building’s or apart- 
ment’s E factor mentioned above may be such a tool. By widespreading knowledge upon Iow heat dcmand 
building and, from this ,yiewpoint,.the desired E factor -value among the-public, housing units buyers are pro- 
vided with a simple decision criterion. O f course, in order to facilitate the applicabi lity of the said criterion it is 
also necessaiy to promote the manner of E factor calculation for buildings being designed and existing, through 
introduction of apprópriate formal, legał and standard reąuirements. Bringińg about the situation whereby every 
house would have its E factor calculated may also influence the process of real estate market shaping, due to 
differentiationofhouses and housing units prices. This will be madę possible by a group of potential buyers 
tending to spend morę money to purchase e.g. an apartment in a warmed-up house equipped with state:of-the- 
art, gauged heat supply system, which will directly influence the ratę of heating costs to be incurred later on. 
One of intermediaiy stages on the way to achieve the above objective may be amalgamation, by real. estate 
agents, of data against which it would be possible to make an mdirect evaluation of a building’ ś heąt-energy 
parameterś, i.e.: thermal isolation of ekternal partitions (including Windows), heating'system’s effectiveness, 
existing heat consumption gauging, and connected with it financial burdens on its futurę users. .

Unfortunately, as follows from the analyśis of such data availability carried out for nine oiit of eleyen 
real estate agencies to be found in Częstochowa, only about 40% of real estate agents could offer this type of ■ 
information. Based on Table 5, one may assert that possibilities of potential housing units buyers to acquire. 
information directly or indirectly connected with real estate maintenance are to a large extent limited.

It was further discovered that the price óf one square metre óf housing usable area was significantly 
influenced only by its fmishing quality, and location in particular quarters of the city, i.ę. features that exert 
no impact on e.g. housing heat demand. Among the nirie agencies analyzed, all of them offered information 
upon the estates fmishing quality, whereas only two possessed cbmprehensive information on whether the 
buildings had apprópriate thermal isolation or heat consumption gauging systems, which could significantly 
influence the rates of heating experises, and bring substantial śayings over the period of a housing unit’s 
maintenance. One should hope, hówever, that along with inerease in heating expensesi to‘ which we are
doomed as per the explanations above, the said features of buildings will,be takeninto account by its futurę 
users to a greater degree than sd far; and that advantages of generał information on the housing heat-energy 
condition incorporated in the E factor will be duły acknowledged by all participants in the real estate market.
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Table 5 .- Ayailabijity of theselected data on houses and apartments offercd by rcal estate agencies, taking 
into specificaccountissuesconnected with housing heating and heat losses Y /T  ' . ‘

Туре of data ^
" ori house (apartment)

Did feal estate agency offer particular data on house (apartment)? (yes 1,
• • 1 no 0)' '■ ■’

Real estate agencies in Częstochowa ’
Agen
ferin

■. £

cies of- 
g part. 
ata

I 11 III IV ■ V VI VII VII
I

IX Yes
(1)

No
(0)

1. No. offloors .. 1 . 1 ..„/.li.' 1 1 1 1 -1 1 9 0
2. Maintenance period ■' 1 1 -•■I,". 1 0 0 0 0 0 4 5
3. Building materials used 1 : 0 1 ■ 1 0 1* V 0 0 " 5 ' ' 4
4. Orientation of Windows Г 0 1 ‘ : j • 0 1 ■ 0 0 0 4 5
5. Туре of Windows ! 1 0 . 1 1 0 0 0 0 0 3 , 6
6. Replacement of Windows 1 0 1 1 •■ 0 1 . 1 0 1 6 3
7. Building’s heat isolation /У’ 1 1 0 0 . ..;1 : 0 0 0 0 0 ... 2 - 7 ,
8. Heating system 1 0 1 . o. 1 1 0 1 6 3
9. Heating system’s rehab . 0 , .1. 0.. .. ; :l.:v.; . 0 . 0- 1- o 0 3 ■: • 6
10. Heat gauges 1 1 0 1 0 0 1 0 0 4 5
11. Cost dividers . 1 i 1 0 1 0 0 1 0 0 4 ‘ 5 .
12. Source of usable hot water ; „ i : 0 1 0 0 1 0 0 ' 4 . -5
13. Waterconsumpt gauges 0 ‘ .1 • v4 - 1 0 1 0 0 0 r  4 , 5
14. Maintenance fees, rents 0 . ! 0 1 0 ‘ - г 0 0 0 , 3. 6
15. Utility standard ' 1 v ■ 1 1 ' 'V1 v 1 " 1 ' . 1 • 1 9 0
T O T A L (-) ■ 3 6 6 0 13 7 6 13 11. '—.
TOTAL ( + ) •12 9 9 15 2 8 9 2 4 , —
T O T A L  ' , . ..  , .• ■■ , , .  ̂ . . . .  • 70, 65
T O T A L (w ithou t items 1 and 15) . , , ,52 . 65

. '' ,, ., ’ s u m m a r y  , . V-,. v:.'; „ Г  . .. . ,  ’;;:i ,. > ..
Increasing costs of. housing heating, and, the State ’s ,withdrawal from subsidizing heat-carrying agents 

and municipal household management, result in increasing ;expensesconnected.with maintenance of a hous­
ing unit/This, coupled with Ibw.income of.an average Polish family, will, cause increasing numbers of per- 
sonś capable óf sighificant financial efforts associated with purchasing a housing unit tp face.the problem to 
cbrifront their incbme with maintenance costs of such a housing unit. By choosing an apartment in a Iow heat 
demiand building, and cąuipped with a heat consumption gauging system, an average Pole will be able to 
largely reduce costs ihcurred on account of its heating. Introduction of the E value to information packages 
on! houses and apartments offered by real estate agencies, • and appropriate promotion of knowledge in this 
respect, would supply potential buyers with an important decision-making criteriomas to predominating in­
fluence upon the subsepuent maintenance costs of a housing unit purchased* which may: be decisive in the 
selectioń itself. . . ... ; : - ■ • •; . *
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