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ENERGY CONSUMPTION IN POLISH BUILDING SECTOR e
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The burldmg 1ndustry 1s the Polrsh economy S: most energy consummg branch hrectron and mainte-

: 'i,nance of burldmgs absorbs almost 50% ofithe state’s energy demand: ngh energy consumptton levels result,
- ‘inter alia, in rapid depletlon of energy raw materials deposrts ‘and i increasing emissions-of many hazardous
i r{f.compounds, including CO, and SO, [1]. Irrational energy management threatens.with the’emergence of en-
. ergy raw materials barriers (i.e- conditions in which-energy raw - materials acqursrtron becomes impossible or

- economically ineffective, whereas the productron of additional volumes of energy is impractical:for technical

" -reasons). The scope of the latter phenomenon may be. conﬁrmed by the followmg data; forecast total‘ world
- +“energy consumption in the 3 year 200 at the level of 400 EJ. wrll result in the emission of 6 6: 109 MT of COz,
and 135.0 10° MT of SO,.

~Therefore, extensive research is‘now run m Poland armed at dlscovery of various reductron opportum-

ties of the burldrng industry’s energy consumption levels. In order, however, to achleve expected results in

- i-this respect, the issue of heat loss reduction’ should be consrdered as a whole, and in complex manners Thrs
o type of approach is reﬂected in the graph fig l ” « ,
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Flgyre 1 The mam sources of heat Ioss reductron in, the Polrsh burldmg mdustry [5] 4

“As mdrcated in the graph ‘'the most 1rnp0rtant sources of energy savmg occurs at the followmg stages
- Productlon and transference of heat energy; - Sy — L :
- Desrgmng, erection, maintenance, and hquldatron of burldmgs mcludmg burldmg materlals productlon
-In Poland, energy needed. to heat about:60% of housing units is: produced centrally ‘The remaining
40% of housmg units possess their own boiler rooms. Heating ovens usually have low efficieficies. Hard coal
is the basic type of fuel. Therefore, the following activities- should be conductlve to’ redice’ heat loss i in this
domam further decentralrzatron of energy production sources: (avordmg in'this ' way any’serious- losses at the
stage of its transference to variousicustomers);. substitution of out-dated heat ovens and facilities with state-
of-the-art ones of high efficiencies, replacement of coal with: hydrocarbomc fuels (as an example, thelr share
n Germany s fuel structure amounts to about 90%) (Table 1) ‘ »

Table 1 - Mun1c1pal household sector’s fuel consumptron for heat productron structure

Country - «Hard coal and coke B " Hydrocarbon fuel
Polska:: « i o]0 80 Yo T T s H ) 00 % (usually ' gas)
Niemcy ' 10 % i i ot e e 0() Y% (usually orl)

- Czechy ' v, 0 PGB Y ;‘"'"r.f“‘“i32% -
Wégry ,v‘xx; T 40‘%! j’s_fjt.étf.;;'i‘r,".-i.{ Lo At S AR *60 %
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In case of decentralized energy production, energy is subject to distribution to customers. Heat losses due
to transference may reach as much as even 20% [2], and may grow in case of heat network emergency occur-

‘rences. These losses may be limited through'bringing to a minimum the length’ ‘of energy transference routes,

and through isolation of heat pipelines with state-of-the-art materials (of cellular structure, e.g. Aeroflex).
. Besides:heat energy.production’and transference; huge saving opportunities' exist at the stages of de-

. srgn works erection, and maintenance 'of buildings; Construction’/ technological desrgn works play a crucial
- role in the indicated triangle; as it is the desrgner who' creates definite material, construction; and technologi-
.cal solutions,:which, when made reality in the form of a: building; or earlier building’ materrals production,
. exert a decisive.impact upon energy. consumption levels both-at erection' and maintenance stages Srnce the
i 8 share of particular multi-family building élements in heat losses presented in Table 2 SOSREES

i Table 2 - Average heat losses in multr-famtly building. : R

" Heat losses "\t w7 Partrcrpatron in heat losses'by - Partlcrpatron in‘building heat
, extemal surface, % ° 0 losses,%
‘. External walls?“""” R R - A s T - I
vWindows-and doors™ « ~ T T T e st A e e T30
CVentilation- | n o D 27
Rooforceiling .. ... .. .| 8 R 6
Ceiling over no heating cellar or ﬂoor ' 4 3
s on the sorl ‘ o

{The above"facts'f" nd their reﬂectxon also. ln values of heat demand factor E, which for most Polish 5

housing units are within the range of 235-310 kWh / (m a) (Table 3). For the sake of comparison, the value

of E factor is lower by about 25% in France, and by. about 46% in Denmark ‘taking into account different - |
‘weather conditions. In Poland, -only the users of housifig units erected in conformance to the 1991 heat stan-
dard  requiremerits; and “Building’ Technical Requirements” of 1995, or users of buildings that were sub- -
jected to thorough thermal renovatlon would have a chance to.reach sxmllar heat / energy parameters of their -

housing units. . SR
Table 3 — Energy consumptron for heattng of bu1ldmgs in Poland and others countries

Years of butldmg o . o . _|Rough values of E factor, Rough values of .E: factor
g KWh/(m® a) : MJ/(m?a) «

until 1966 - g e 1240350 0 7 71864 - 1360

1966 19855 o - Coesi 1240 2280 Cos T T 1864-10080 0

1986-i19925 == v o0t o LniA B 1160 - 200 T 15764 1200

1993 211997 .. -0 b s 1120 - 160 Ge e T 14324 5760 L

until 1998 .. oo st o e |2 QO 20 e 324 4 432 0T T

current standards in Germany.: -0l (2402800 0 e e 1440 288

current standards in Sweden - : - | 30- 60 : 108 - 216

.e.((: 'J;"w - ‘“_,,‘_“ i $iag B .

Modern isolation and constructlon materlals wrth low heat permeablltty factors make ‘it possnble to

significantly improve thermal isolation parameters of walls and windows. Heat loss reduction through venti-
lation condults may-be- achleved if. ventilation. condults necessary volumes:and quantrtles as spe01ﬁed in
standards are not exceeded et A npiiesbd sy o T s v anii o cler
, Except for constructron elements 1t is 1mportant to create appropr1ate desrgns of mterror heatmg in-

stallatlons mcludmg, but not:limited to, equipment of heat junctions in hot water: ‘in-take aitomatic adjust-
ment facrlmes .usage of high efficiency radiators, radiator: screens; and thermostatrc valves. As’‘an example
heat Juncttons .equipped in hot water. in-take-automatic- ad_]ustment facllltles may reduce energy consumptton
by about’ 12%, whereas usage of radiator screens by about 4% [3]. ey

Energy savings.should be also sought at the stage: of constructton Energy levels used o érect a. burld
‘ing usually does not exceed 10% of those within the maintenance penod The essence of saving at this stage
of investment consists in energy consumptlon rationalization at the successive stages of basic and auxllrary
productlon, aided by umﬁcatron and industrialization of bulldmg processes. " s

Energy consumptron levels of buildings erection‘are significantly’ 1nﬂuenced by ¢ energy consumptron
levels of building materials productron Varrance in‘energy consumptron levels at the productlon of this type
of materials may.be quite-substantial;e:g:: in-order to manufacture 1'm? of reinforced concrets elemetits 11.5
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GJ of energy is needed the manufacture of 1 . of calcium-silicate. bricks: requxres as llttle as-1.6 GJ [7] En—
_ergy consumption levels of building materials production presented in Table 4. - U ST R .
‘~~-<Table 4 - Coefficients of accumulated energy corisumption.in productlon of some bu1ldmg materla]s 1n the
“following countries: Canada, USA Sw1tzerland Finland and in Poland Lo

[Our own data based on[8]] -

.| Materjals -~ - - - = Canada =7 .- USA cemrer | "Switzerland leand | Poland ;=5

T 2363 11920 i 2617 - [— 2245w
-] -Steel o257 39,0 0 27,7 v — ] 54,7150 e
\'Window glass =~ V102 0 1987 0 121,60 s 16,5 ' 30,5 s
| Plaster 74 72T T T 4 | = 72

Brick 49 o 58T 3 e 2,8 i 9,1

| Mineral-wool - o) 22,3 e | 14,0 0T LA8,0. T L 023,400 ] 20,8 08
~|Cement - [59 - |94 o149 V4,90 e 8,20

g Concrete T SR B 17 AP ‘l,‘3 T, 9 - =

- little energy to be manufactured .
~ Energy consumptmn in bulldmg presented in Tables 5, 6 7 8

~ Table5~ Accumulated energy consumptlon in Life Cycle Assessment (LCA) of bulldmg, whrch construc-‘

Sy E

tion erected with various building matenals [4]

L Concrete constructlon

consumption - R R R ol [ R S e ) R ,
Table 6 ~ Accumulated energy consumptlon in various elements of bmldmg T
[Our own data based on [8]] TR e e e

Exploitation: 50 years { .. . Exploitation: 100 years

External surface . .. ... oo v fio 8943 o | 5002950 snmen] 65220060 Fi 29,00
Completing.: " "7 7 T 709339 0 e 030,80 | e 21046 v |os 030,50

Installation’ ===~ 7" 7 U T 9920 L 132,8 s ee 0 23093 33,4 .
Buildingerection R e e e Y R e Y e
Sum .o L e 30273" S E ,,-1000 o] ’69102‘&_ oo 100,00
Energy consumpthn index; GJ/m 6,557 | = 14,96 04—

ish bunldmg mdustry have been sketched m lt The 1Ssues ralsed here appear to a larger or smaller degree in -
most post-commumst countries, ‘whose' sclentlﬁc and executwe personnel keep on trymg to ﬁnd the best.. o
methods to solve them The author of this paper is of the opmlon that common, mtegrated actmtles run by
scientists from these countrles could lead to more ratlonal and _mor e global solutlons recelvable in shorter

: periods of time.
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: At the burldmg mdustry consumes very. high quantmes ‘of ‘materials, ‘energy consumption: levels of

o burldmg materials production: should, ‘not be neglected. Desirable in this aréa is considered searchmg for,ma- ¢

terials of thermal isolation but at the same time strength parameters; that demand little étiergy expenditure at’
* the stage of production, as well as makmg use, m bulldmg productlon processes of materials that requlre

Energy - : Wooden construction Steel constructlon«'v ol
_-consumption:. - | GI/mS [ % b GJ/m B (I e GJ/m %
Building erection 4,4 o s s e AT A9 L 8 |
“Use of building ~ *| " 52,5 | " 83" " "”‘,":"'52,5;.«, 8L ' 82
~ “Technical ~ | 6,6 |10 | 6,7 | i g e 100s )
exploitation -~ .| |l P RIRERE St &
Total energy 63,5' C100 | 64,5 e 100

Energy °°“S“mpt‘°“ G| % | _ G | % |
Developing ofbulding site 357 o 20 b 0992 e e s LA
Construction - g .0 o000 e e 2O 00,0

Last but not least out of the ; areas md1cated m the gr" h 71"e.! xre,ductlon of heat loss at llqu1dat10n of o
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Table 7 ~~Accumulated energy. consumptxon m varlous elements of buxldmg
[Our own data based on [8]] A L

Energy consumption |’ Explmtatlon 25 years % zExplmtatxon 50 years , % '| Exploitation: 100 years, %
Developing SR S0 R R l 2 ol 14
ofbuildingsite | 7 ol RN e B
Constriiction : |7t 'ﬁ 0;0",‘5..'.,’{ I TN] Fuc 00 LT o 0,0 .
External surface ‘ 32,7 7295 o 29,00 T
Completing -+ ‘ 32,7 e oo 03080 oo 0 030,5
.Installation ::¢ el 284 o e ,5.M32,8,. e 33,4
.Building erectibn o 57 3[i I e o AT : 5,7

‘Sum - 100,0 R EE 1000 s - -100,0

[Our own data based on [6]] L S e
; Construction -~ .| ... nghtu.z S Meddle?;{“, - f- - - Heavy

:Easy T il i e A0 e [ e i G e e (e
Tradxtlonalltyplcal R _5 5 C6s T ot 5
Complxca’ted Co e AT 80

!
S g < TS . ey e 0
cy R B R SUT S T D R P S L5 e o e
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‘ I[EHE?KHBII/I E)KBI/IBAJIEHT OEIIIECTBEHHO OIIPAB,ZIAHHI)IX 3ATPAT ,
L HA CHI/DKEHI/IE HOBI)I PAI[I/IAIII/IOHHOFO OBJIY‘IEHI/IH HACEJIEHI/I}I
B ' | IIPOEJIEMLI EI‘O OIIEHKI/I ;

o 1);?,

Pa,uuaunom{mu q)on B- nomemeﬂuxx B*qacmocm mmbrx [2] q)opMpreTcx, npeumymecmeﬂﬂo, mny— :

HBIX Ma'repnanon Y;Ke xom 6b1 noaTbMy nonHaa 3amma c*rpomqucﬂ n OGHOBJIHGMI:IX 3namm OT HOHMBpr}O-
mero mnylxeum HeBOSMO)KHa, a npennpnﬂumaemaﬂ Bbmyxmena orpaﬂpmnnarbcx pazymmﬂmu rparmuaMH L

BEDKHOH xapamepncmxon npnna}ouien’K'onuqecme}mbm xapaKTep o6oc oéaHnﬂM paunoaanbﬂocm
npoelcmpyemmx zammﬂux Meponpm;mu HBHHGTCH 3HaquHe Maxcnmanwo onpaB,uaHHbrx 3aTpar, . Tpe-
6yxoumxcn s cumxemm Komxexmsnou "I03BI o6nyqeﬂm vHaceneH
pxemoe B aeﬂexcm,lx ezmmduax npnxommnxca‘ua 1 qenoaexa; ; o ‘ :

“Io oueHKaM MC)K.ZI}'HapO}IHOH KOMHCCHP] no pauuonomqecxon 3auune (MKP3), BbmonHeHHmM B 80~x

roiax MpoLIIOre Beka, Takue 3aTpaThl COCTABIAOT OT 1000 710 100000 ‘TeIcsy nonnapos CHJA [5 c 166]

K coxanenuio npuﬂuymm U q)aKTopbx qumBaBmuecx TPH 3TOM, HaM HEHU3BECTHBI. '
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