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- -After thermomodermzatron _one observed. consrderable makmg worse of envxronment condrtlons Re-
spondents srgnalled makmg worse quahtles of airs'and: lack of sufficient vent11at1on One 11oted mtensrﬁca- :
tion oneself of; symptoms of syndrome in pecuharmes irritations of air passages “and headache. Lack" possr- :
bilities of adjustment of temperature unsultahle ventilation, and bad airs quality.in research Tooms. were. ef- :
- fective with niecessity additional, frequent yentrlatrons of rooms. Put into port on excesswe ‘warm waste, con- |

srdcrably above appointed seasonal apphcatlons on warmly :
: COHC?IV("‘FI ‘at. nrpcpnt nn_ \XIWIP Q(‘AIP Pnprgy eav!ng onfnnhes n\t al‘v"ay" lcafl
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\ 'crochmate condmons ex1st1ng in closed rooms: whether, but ‘their mamtenances in’ orrglnal state.: Require-
ments behaving to mlcrochmate of rooms and people thermal comfort ¢ can be found in conflict with too cate-!

o gorlcal order of minimize- quantltres of thermal -energy. used up-in’process of explortatlon of bulldmgs Does’i ‘

. not mark necessities of entire: re51gnat10n w1th energy—savmg act1v1t1es Outgomgs connected with realisation’
h the programme of - rational-uses of thermal- energy in bu11d1ng“ at’ mamtenance correct condmons of thermal%
comfort are. relatwely not very high in relation to entire investment costs." '
This situation is more profitable then, when energy-savmg recommendatlons mltratmg on prOJectmg
- phase and not in’ already existing’ burldmg In perspectlve super1
- and health of persons spendmg one s own tlme 1n the rooms
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MATERIAL-CONSTRUCTION INDEXES IN CORRELATION
" TO THERMAL REQUIREMENTS OF BUILDING
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) The studled statlstrcal sample consrsted of 28 educatxonal burldmg, especrally burldmg for chrldren in -
nursery age. ThlS S paper presents an analysxs of materlal construction-indexes-of- educational- burldmgs from
the point; of vrew of thelr mﬂuence on heat consumptlon on cublc me "'e of cubature m the he mg season /
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Table 1 The characteristic of research burldmg vers D

¥ IR ST \Yearsofburlt o et

1950 1960 14/ | 1961 1970 11/ | 1971-1980.=:29% - | 1981‘ 1990 32/ 1::1991-2000 = 14% -

" Number Of Storeys ..o it s e T St 10 A

A ' One storey 67/ ‘ 4o mony olening Twostorey 33/
i o « Cellar 0

+Completely - 45%:1 > i CotPartly < 46% 0 e Lack 9% "~

Completely heated Z‘V “tit v ‘Partly heated -'3296%* = *| " Unheated = 66% .

" Technology of realisation™’

Tradrtxonal 50/ ( ‘*lff " Prefabricated - 39% " | Framed (Wood)- /1%
BURES 1Y RSV TS R SR LI o ?f.j{{i?lf:.j; WA T Wi »'Typezofwindows z" S ~ ECEEEEE “
Wooden -88/ R R ‘"*Plastic-IOV‘”'""f | n , Metal -2/

Typ1cal nursery school burldrng, have specrf' ¢ functlonal arrangement 1tself Characterrstrc 1s south—
northern location with réference to cardinal pomts The rooms for chlldren are arranged in southern part of
the building. In northern part of the building are arranged admmlstratlve-economlc rooms. Usable floor
space’ of statistic burldmg for chlldren is 970m In research bulldmg are situated- generally 5 rooms
w1th surface about 320 m’, oo »

" Selected statistic measurmg ‘of research structure ‘are drsplayed in Table 2 . _(;/,:sg “
Table2 Selected statrstrc measurmg of research structure .. .. . .. s e i IR -
Usable ﬂoor 7 ,iNumber,of Usable ﬂoor space Cubature of
ke SRR PRI _Cubature 1 - !
; __Statrstrc meas_ure, ]S ol |- :space - ‘| o - rooms " ofrooms ‘rooms
. n (‘u":v- “ e S m2 y.\”.;'. m3 ROV il SR fen e m2 P ! "m3
Arithmetic mean X 971.8 4538.1 5 3185 ¢ "971.2°
~-Standard deviation 7 [ s v o 41837 18003 f 1 - 68.5, | - 231.5 0
Clasical assimetric coef. | "4, |77 -1.6" 2020 T 0.3 -0.5
Curtosis K -0.3 0.6 1 0.3 0.7

‘ Thermostatrc elements - 7% | Automated regulation - 2%.. | .

: Table 4 —-The characterrstrc of thermal transmrttance

The building was heated from different sources, especially from urban net (WPEC)-and. from one’s:
own boilers. The characteristic of the heating systems is displayed in Table 3. TSR
Table 3 - The characteristic of the heating systems research building -
. _.The characteristic of the heating systems -~ =
One s own boﬂers coal coke-52%. i |ist Urban net (WPEC) 48/
Addrtronal elements

. Periodical reducing of temperature - 40%

In bulldmg heated from one’s own boilers reduced heating during the, work breaks, in Saturdays; Sun- |
days and' ‘during t the natronal or rehgrous hohdays Exrstmg thermostatic elements was unused:and out of or-"
deér:'For the sake of dlverse scale'of analysed’ structure of burldmg heat use to heating these bulldrng (Q) ref-
erenced to cubic metre of cubature in the heating season (V).

Typical changeability area ‘years of built of research building are included in range 1950-1973. Its de-
termine low thermal insulation of outside part1trons and hlgh heat. consumptlon The analysis dealt value of
thermal transmittance on outside partltlons u. Thermal transmlttance were determined for wools (S), roofs
(Std), ceilings over the unheated room (Snp), and ﬂoors on the grou qd (Png). Selected stalrstlc measurmg of
research structure, are displayed in Table 4., .

TR x.~-l~x A

U(Snp)

C o U(S) U(Std) U(Png)
Statrstlc measure Symbol Wk~ | Wik T WiwK) W0
Harmomc mean _H . 104 1063 .. ... 098 il
Standard deviation” " |’ s 028 7 | 10.21 o 0.11
Clasical assimetric coef. |. “As' 006 b a0 e 20070
Curtosis” U UK ] 13 . 0.9 e a0 oiii't
" The thermal transmittance on outside all partrtrons .are. hlgher then recommended now value Mean}
value of thérmal transmittance for research bulldmg ;present. Table 5o geibiint ey s i e
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-Table.5 — Mean value of thermal transmittance in research building 1o v gz st s ,
R . .. ‘ U U range ] R O SIS

. Quisidepartitions | e T T T W) W/(m‘21<)
:"?Wools'(S)"‘? oL 04 031 = 1S3 [ 045 0

~_ Roofs (Std) 098 -1 030-1207) 0300
Celhngs over the unheated room (Snp) ~0.63 0 10581100 ] 0,60 :
bloors on theground (Png) - 0.74 R ‘0.51“4 0.98 R _0.66.»‘

In ana]ysrs structure hrgher mﬂuence on heat consumptlon have wools and roofs thermal 1solatron
Fig. 2 and 3 describes the. connection between heat consumption and thermal transmittance value for wools
and roofs. Thermal isolation of remalnmg partrtlons has a lower- 1mportance on heat consumption. It is shown

on Figs. 4 and- 5.
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Figure 2 - Heat consumptron Q/V-and thermal
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Figure 4 — Heat consumptton Q/V and thermal trans-
mittance for cerlmgs over the unheated room (Snp)
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Flgure 3 Heat consumptlon Q/V and thermal
- transmittance value for roofs U(Std)
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Flgure 5 — Heat consumptlon QN and thermal
transmlttance value for ﬂoors on the ground (Png)

Heat consumptron in research bulldmg was hrgher then calculated 1ndex E sesonal denand for heat for
these bulldmg Selected statistic measurmg of research structure, are dlsplayed in Table 6 <
Table 6 — Selected statistic’ measurmg of research structure ’ :

E o By Q/V B Heatmg cost
‘ Statlstlc measure o Symbol "'kWh T TWhieE kWh/m T o 1 sG]
Harmomc mean-: " f‘*in’« I 433 0 0 3220 5330 1 71187 T 533
Standard deviation:- < | > s o[t 0 12.7 13 14200 0 0 041 0,76
Clasical assimetriccoef. | 4o~} 0.5 R - 04 S e .03 .
‘*f‘»:CurtoSis' R R G [‘-1’.1*7‘“ e -0;1""'" S —01 -1 0.1

. . In research, ,building cheaper was one GJ from one s own borlers on coal and coke Coast one GJ in
these, bulldmg was.4.48,$. Cost one- GJ from urban net. (WPEC) was 5,758, Indexes E sesonal denand for
heat is higher then: recommended now, Eq value. Correlatron between heat consumptlon and mdex E sesonal

denand for heat is showed on Flg 6.

On hrgher heat consumptron in research building was first of all mﬂuence of msufﬁcrent ventrlatlon in the
rooms, bad air quahty in these rooms and necessity of supplementary ° ventﬂatron through opening windows.
Fig. 7 and 8 describes the connectlon between mdex E sesonal denand for heat and thermal transmlt-

tance value for wools and roofs.
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f"‘heat (F igs. 9 and 10).”
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Thermal 1solat10n of remalnmg partltlons has alsoa lower ‘importance on index E sesonal denand- for

Slgmficant mﬂuence 'on heat consumpt1on was. also a destructlon of research out51de partltlons These

! partltlons were a lot of defects and faults Correlat1on between heat consumptlon and destructlon of outsxdes
! partitions is shown on F1g T ‘

- Thermal chaxacterlstrc cf the building partrtlons in research burldmg was an mﬁuence especxally on

_;.lfhp mdm{pe E epcnnnl rlpnnnd Fnr hpnf ‘This 1nﬂm=mmo didn’t ¢ enrmf‘nanf an tha heat PanctTirintan n/v' Tt fol-

L et didsivoiiy Ll ouio daban U\llluullllll-lvll vy

' lows:that on the heat consumption- significant 1nﬂuence was other factors, didn’t take into consideration in

calculatlon e.g. defects and faults of outsrdes partmons or excessive ventllatxon in the rooms.
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Figure 6 — Correlation between heat consumptlon Flgure 7 —Index E and thermal transmittance value
- and 1ndexE o ' for wools U(S)
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ENERGY USE FOR HEATING AS A HOUSING SELECTION CRITERION
S For the last several years, a rapld decrease in; the number of housmg units’ commlssroned in Poland
may be observed. The main reason behind this situation is shortage of financial resources and available hous-

ing credits. Modest incomes, of the majority of Polish families result in mcreasmg ‘numbers of families’} pos-
. sessing housing units, yet not making payments for costs of maintenance thereof, in which heatmg costs con-
b ;strtute about 70%.°It is due to these facts,that a. buyer ‘of a product, which housmg units have now become,

. more and more often tends to take into account, while makmg a decrsron also the rate of housmg umts main-’
.~ tenance payments to be made over the perlod of dozens of years : C et

'l“

ENERGY CONSUMPTION USED TO HEAT HOUS]NG UNITS IN THE MUNICIPAL
- 'HOUSEHOLD SECTOR - : : c
= When analyzrng the above issue, onie should distinguish between two quahtatrvely drfferent cases, i. e
i burldmgs erected prior to year 1991, when burldmg thermal-isolation requlrements were introduced by force
“of Polish Standard PN-91/B-02020 on one -hand, and' buildings erected: in conformity to requirements 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 housmg resources. The re- -
- maining 97.5% of housing units are located in bulldmgs exhibiting an increased heatmg level demand mﬂu-

enced, inter alia, by: heat losses and excessive water-losses in heating networks, as well as mapproprlate op-
: eration of central heating installations. All these factors contribute to increased’ energy consumptron levels in
i the munrcrpal households sector, and high.costs of housrng heatmg As early as in'mid- erghtres the munici-

~ pal households sector’s share in the national primary energy consumption was about 40%, which was equal
to 53.1 mIn MT of theoretical standard fuel'(t.'s:f)). Out of this’ quantlty of energy consumed as much as
71% was absorbed by heatmg and ventllatlon of housmg unlts (60%) ‘and’ publrc utrllty buildings-(1 l%)
which is depicted.in Table 1: : :
Table 1 Munlcrpal household sector’s energy consumptlon structure [4,5]

Mumcrpal household sector’s. energy consumptron structure
e o AR ‘in the eighties. BT
Consumption . | - - mlnMT ;’~ L o
' DR o oftheoretlcal standard fuel IRREUS O e
: ,.‘of total consumptlon o
. , (t.s.f)
~Total consumption coa| s T 053] 100 v
Heating and ventilation e 37,7 1o '.‘1.‘71‘:“" LU
*Preparation of hot usable water ' 6,9 o oo 13
... Preparationof meals . - .0 oo | oo v e 4B e T T T gt
Lights'and electrical facilities T B L Y 4 R R A

, The above facts ﬁnd thelr reﬂectron also in" values of heat demand factor E Whrch for most Polrsh‘
housing units are within the range of:235-310 kWh / (m? a) (Table 2) For the 'sake’ of comparlson, the value,
of E factor is lower by about 25% in France; and by about'46% in" Denmark (Table 2), takmg into account'
different. weather conditions. In Poland; only the users of housmg units erected in conformance to the 1991i
heat. standard requirements, and. “Burldmg Technical Requlrements '0f:1995; or users of bulldrngs that were -
subJected to. thorough thermal renovation, would-have a chance to’ reach similar- heat / energy parameters of.
their housmg units. What should be pointed out now is that'in’ Poland wrthln the’ group of potential buyers of :
housmg units, qurte restricted: for financial /: crediting reasons; over- the half decrdes to purchase apartments

in several or several dozen years old burldmgs rather than-in new ofies:”

Over the last several years; a rapid i increase in- housmg heatmg costs may’ ‘be observed The mam rea—ii
son behmd this. growing tendency:is:an-increase in prrces of heat-carrymg agents whlch as per GUS (Chlef ;
Office of Statistics) data, within the yeats 1996:-2002; rose in real terms by electrrcrty about 2 trmes natu— .

ral gas about 2 times::Price changes of the basic heat-carrying agents are 1llustrated in Table 30

“The sard price increase has been brought about by two main factOrs The f rst one is mﬂatxon, and rela-;’f_

tlve of it perrodlcal updating of prices to bring themto more’ ‘realistic’ 1évels, as'well as the state’s gradual
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