-ADPXHTEKTYPAa H CTPOHTENLHAs (HIHKA

CYHIECTBYIONIETO H PEKOHCTPYMPYEMOTo (oHfia 06beKTOB JKHJICOLKYNIbTOBITA, & TAKKE CEBCKOTO M 3aro-
POAHOro chonTeJILc'TBd 00BEKTOB HHAYCTPHAIBLHOH H mmnsun’yanbnoﬁ 3acTpoikH [1 — 6].

Maremarnuecky H dmsuqecxn (dopManu3oBaHa MOZEINb praBHHeMOH ‘QUIBTPALMK HAPYXHOTO BO3-
Ayxa C peKynepauueit TpaHCMPICCHOHHOPI TEIUIOTH B IPHTOYHOM BEHTHJISIIIHOHHOM Termoo6MenIImce PIIBD
npH npOTIIBOToqI-IOM pe;xpme TCHJIOO6MeHa 3amnmem~n>re aBTopcngpI cnnnerenscTBaMpI [2-4].
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- PERSPECTIVES OF DEVELOPMENT OF ENERGYSAVINGS ACTIVITIES
DETERMINING THE INDOOR ENVIRONMENT QUALITY IN THE BUILDING

Problems connected energy—savmg determme of at present trends in prOJectIng, realization and explol- ,
tation of buildings. Factors putting into influencing on character and dynamics of energy consumption for
building one can divide on two groups. To first groups would belong to assemble these factors, which condi-
tioned are location of building in definite climatic zone and time of year that is ‘to say temperature of airs ex- -
ternal, rose of winds, solar energy, precipitationand cloudiness. To second groups should credit factors con--
nected w1th planning kind of object and with place his locations on concrete ground, on base of topical state
of- knowledge of projecting. These.factors then’ architectural-builder’s and material-construction solutions,
energy: characterization. of - bu11dmg, destination and manner:his of exploxtanon holding suitable values of
parameters of mIcrochmate, quantIty of exchanges of airs Ventllated parameters of heatmg system and tech- -
nical state of building. " pesed g :

Energy-savxng actIVItIes deterrnme at present degree problems connected WIth Inﬂuence of amﬁcIal :

_ env1ronments of'rooms on people. Main direction of activities leaded in aim of lowering wastes of energy to-

heatmg of bulldmgs is sealing:of. building’s barriers and modernization of: ventilation and heating’ systems, -
Then attracts oneself change of microenvironment in the rooms. Sharpening of requirements of thermal pro-
tection of buildings leaded to height. of thermal.isolation 6f cooling barriers. In result ‘noticed extension of
participation of losses warm onventilation in' generally balance of losses. On base of analysrs of structure.of
energy-waste- in_building sector one ascertained, that about 70 % happens on’ heatmg and ventllatlon of
rooms. Energy consumption in residential building sector in Poland present Fig. 1. :
Activities restrictive waste warmth.on heatmg of airs exchanged in ventllatron process caused drastic
lowermg quantities of exchanges of airs and worsening his qualities, what brought in_ effect to begmmng of oc-
currence sick building syndrome. SOJoum in:building embraced with' occurrence’of syndrome calls out and i in-
tensification many, symptoms connected with incorrect working:of organism and- leadlng to his weaknesses or
Illness ‘Symptoms: these called symptoms. of' syndrome:this: first ‘of all irritation’ of eyes, of"air passages and
skIn dizziness and headache; bad. frame of mind, irritation," fatigue' and :problems ‘with concentration: It’ eats
compactly with incorrect conditions of environment prevalent in the rooms. Main reason of occurrence of syn-
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sdrome suspected.in'incorrect-airs quality. Factors strengthemng risk’ aré also’ excessrve norse 1nsufﬁcrent light-
ing and psychological factors: About 30 % newly raised energy-savmg burldmg and serfs of modemlzatron 1s;'
~embraced.this problem;-20-50% of persons spendrng his time'in’ pathologrcal environment notrf_ ie occurrence
- of related .complaint with' syndrome.’ One found correlatlons among formatrve factors of mlcroenvrronment in
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Flgure 1- Energy consumpt1on 1n resrdentral burldmg sector in’ 'Poland L -

" , T

' Table 1 Correlatron coefﬁcrent between syndrome factors and syndrome symptoms [4]

. Syndrome factors ™ -4t | LT ~‘Syndrome symptoms” f | cor. coef,
i Exceed norm of bacteria in a dust L e Trredness ‘headache, bad concentration. .. ... | r=0.73 .|
- :Exceed norm of bacteria in a dust Bad cond1t10n of mucous membrane of nose and throat r=0.76.
- Alot quantity of volatile organicsubst. " | " Problems with concentration .-, ........| r=0.85}
- A lot quantity of volatile organicsubst. * |~ . .. - Languidness and tiredness . ;. ¢ .5, r=0.72
A lot quantity of histamin fromadust | - .~ - - Bad mood, dizziness . ;r=0.65 1
A lot quantrty of hlstarmn from a dust I PR Problems with concentration oo = 0 58 ;

Problem’ of syndrome was not up to here in fullness serrously treated Thls 51tuat10n changmg howeverf
from regard on sickness absence .among new, workers in-modernized office and industrial complexes and her .
distinct relatronshrp w1th envrronment quahty of work Potential one year's economic effects. connected with -
elimination’ occurrences of syndrome and extension of production carried out 25:60 % with relation to uses
other actlvrtres armrng to 1mprovements of qualrty of work, unconnected with.improvement envrronments :
‘ Assurance of proper ) mrcroclrmate and thermal comfort should-become: one. of the tasks ‘of thermal :
burldmgs protectlons becaus ratlonal runmng a farm with energetic supplies- leaded usually. at present to-
making worse qualities’ of environment in the rooms. and to. reducmg of thermal.comfort of people It seem;
that limiting of warmth losses does not go in’ a. _pair. wrth assurance of proper conditions in the rooms. Hold-
1ng requ1red values of mlcrochmate parameters pro_]ects of course on energetrc needs. On their-size puts into
port mostly value of temperature Lowermg temperatures at about 2°C;causes fall of*application on warmly'
at about 12%. Drastrc lowermg values of temperature Jorns of course: w1th uncomfort feelmg of envrron-_
mental condrtrons ,' ,, c . s o
“On thermal’ feelmgs puts 'mto port also radlatron temperature related w1th temperature of surroundmd’ :
barriers, In building with higher thermal isolation.can:hold both higher temperature of airs as‘well as hrgher
temperature of surroundmg barrrers carrymg of course less costs of heating. Requrrement to hold’ relatlve'
moisture on level 50 % enlarges waste of energy. People spending in environment are more exposed on con- -
nected complamts with bad qualrty of airs than these, which more often spend in dry rooms: Umversally met "
winter. drymg of nose membranes mucous, throats and larynx steps out mostly_, in consequence excessive con-
~ tentsin envrronment dro‘nde of sulphur wrth hygroscoprc dusts.\ W orsenmg qualltles of arrs m the rooms and:
considerable moisture are reason of formatron of:allergy and asthma T le ; e
" In"Scandinavian is observed herght of number of allergrc 1llnesses in:new. and in: modemrzed on:level
12-13%. ngh is level of occurrence of allergic, 1llnesses in children in school age. One noticed distinct corre-
. lations _among hlgh value of relatlve morsture of airs: and qurck development of. allergrc symptoms andf‘
; asthmaonlevelr-—O 78 . T AT wriysgea st LTI L
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. savmg activities on quality of envrronment and | persons ‘thermal comfort:”

‘ﬁclent (A/V ). and heat consumptron (Q/V). The results are shown in Table 2.7

; standard The results-are shown in:Table 3 and’ 4>

| APXHTEKTYDA H CTPOUTC/IbHAS QH3Ka

.Conducted in Poland energy-saving activities, concentrated first at all- on-thermoisolation and gasket

f’zwoodworks, pull behmd oneself constant lowermg qualrtxes of microclimate. Especially visible‘is making
“'worse qualrtres of airs in the rooms he1ght of relative moisture of airs, appearance of different kind of-mould
and fungus and ‘of. helght of symptoms of syndrome of pathogenic burldmg Too large hermetrc sealmg of
~“building can call out 1llness and complamt even at 60-90% persons..: .. o

With difficulty is to reconcile expcctatrons aiming to assurances s correct condrtlons of mrcrocllmate
with limitation dictated with wish of minimize of financial outlays on exploitation of buildings, Comes into
being, so question whether and in how attam connected energy savmg would not put into port this negatively
on microenvironments state. ‘ 5

With factors causing excessive losses warmth staymg in connectlon wrth loss of condrtlons of thermal
comfort are mostly kind and thlckness of, 1solat10n of. thermal coolmg barrrers surrounding room, excessive sur-

face of glass of elevation, ] manner of ventllatron of room, manner of explortatron of room and technical state of

object. Enlargmg of resistance of thermal. bamers and limiting sizes surface of glass of buildings puts into port
prof tably on formation oneself of environment conditions not only i in heating season but also in summer. ,
Enlarging in specific section thickness of 1solat10n in not large degree puts into port on height of reali- -

- zation costs of new objects and at thermoisolation. These activities improve clearly thermal characterization
of building. However in building serfs only thermoisolation is observes oneself height of waste of energy and
intensification of wholesome problems. Only complexes thermomodernization permits on diminution of

waste of energy to heating even about 40-50 % and improvement of microenvironment quality.
Partrmpatlon ‘application on warmly connected dug losses on penetration is more and more smaller in |
comparison with application on warmly necessary to heating; of airs; ventllatmg Ventilation process in‘our - |

climatic zone joined with big’ energetrc outlays In ventilation systems stay considerable; potentral of energy
'saving, this does not behave in most to natural ventllatlon Usage not regulated; natural’ ‘ventilation is inade- -
fquate for srmultaneous realrzatrons of connected requlrements from:proper. exchange and airs quality in the -
rooms and with energy- savmg m burldmgs At hermetlc windows ventilation take place through them open-
ing, what enlarges waste of energy.and- lowers level of comfort from regard on 1mpetuous afﬂuence of cold -

tarrs or observes oneself disappearance of process ‘of ventilation and worsenmg of airs qualrty

: ./ Present connected tendencies of ventilatior. -process should aim to brlngmg of airs in, controlled manner;
in quantrtres resulting from manner of use of rooms. Most strarght and srmultaneously exacting of not large fi-
nancial outlays, manner of adJustment is steermg quantity of airs reaching to rooms. Large energy-saving po-
tential. stays: in:recovering warm from airs removed from’ rooms. Drmmutlon of. ventrlatmg losses of warm

- should realize exclusively through 1mprov1ng and controllmg of oneself'} process ‘of ventllatlon Inadmrssrble is

thrlft of energy cost of limitations of exchange of airs below’ reasonable hyglemc-wholesome norms.
-In presented below material introduced' the: results of" mvestlgatmns passed in burldlng, whlch d1d not :

,realrze requirements.in range of thermal burldmgs protectron and in bulldmg after removal in then the ther- :
. momodernization works.:Object of analysis was’ ‘Waste warm to heating ‘of rooms and state of n mrcroenvrron- ;

ment-and persons: thermal comfort; Analysrs one' passed under angle' of estrmatlon‘ of mﬂuence of e energy- k

i+ Analysed bulldmgs became'surrendered thermomodemrzatron in’ drfferent t1rne range of works was dlf-,’
,ferent in each objects! “Basic executed works former additional thermoisolation of walls and of partly horrzontal
coolmg barriers, and also exchange of ¢ opemng woodwork and‘modernisation work in borler room zoné. . .

In bulldmg passed investigations'in heating season; before: and after realization the thermomodemlza-
tlon works in range of estrmatrons of thermal parameters of research bu1ldmgs and of mrcrochmate m rooms
persons thermal comfort state: T L : ‘

., All;buildings before thermomodemrzatlon dldn t rcahze techmcal,

thermal isolation and- energy-savmg i )
In building were- measurement m1crochmate thermal elements alr temperature (ta), a1r humrdrty ((pa) .

bullders condrtlons 1n the range of :

air, velomty (va); and mean radiant’ temperature (t:). Thermal resrstance ‘of clothmg (Icr) and physrcal activity :

level, i.e. the value of metabolism (M) weré' determrned takmg advantage of data grven by,_ISO 7730: 1994

. The: feélings analysis was:carried out” usmg predrcted mean’ vote of thermal comfort PMV (+3 + —3)
and predrcted percentage ‘of dissatisfied! with’ thermal ¢omfort (PPD). Measurements were carrred out usmg

-thermal comfort measurmg instrument. The results are shown in Table 4.
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Table 2 — Thermal—energy parameters of research building

S = “Before thermomodernization - = - T TPV _
~Statisticalf ‘%‘-VU(S) IU(Std) ]U(Snp) | U(Png)J U(O) U(D) 1AV "EC Ry | iV
‘indexes ' ' W/(m® K) T/m . - kWh/(m’rok) -
H 129 [ 080 | 1.01 | 080 32.6v 126 | 048, 512 | 323 | 588

s 0.16 | 0.16.] 0.06 [ 015 | 0 0.9 |- 0.08 10.2 1.0- | ‘14.1
S © " After thermomodernization = - T - o
Statistical | - U(S) | U(Std) | U(Snp) | U(Png) | U(O) ,U(D),,Ll ANV | CEC | By ] Qv
~indexes , _W/(mK)" . . Um T " kWh/(m’ rok). -

H | 022 018 046 | 062 | 15 | 25 .1 048 | 175 | 323 | 207

s 002 | 0.02 | 018 | 0.09 | 0.19 0 [-008 | 341 1.0 | 47

- Symbols:. (H) harmonic mean, (s) standard deviation, (S) wools, (Std) roof, (Snp) ceiling over the un-

heated room, (Png) floor on the ground 0) w1ndows, (D) door, max value of E (Eo)
‘ ,Table 3 = The microclimate factors of the rooms.

Before thermomodernization @ - - After thermomodermzatlon .
Statistical - : —— — e
indexes oot Joi s o) . @ Va Vg L Va
[°C] v Lo [%] [m/s] |- [°C] R [%] ' [m/s]
x 21.7 222 31 e 7224 23100 340
H S - - 0.08 - R PO 0.06
| K} 2.7 2.6 127 0.04 n 2.1 C25 014 0.03
" Table 4 - The mdlcators of people’s thermal comfort L U T R T e
B : Before thermomodern1zat10n
Statistical R Adults o Chlldren
indexes. I M PMV -.PPD g : M PMVV - PPD» '
Cclo s el met o | p e e e % mun o elo c U imet T | iR %
x 0.81 1.4 ~O3 17 0.80 2.3 - 0.6 24
S 0.09 0.2 0.7 15 0.08 0.5 0.8 21
’ Lo o After thermomodernization
Statistical - |- . . Adults i ¢+ ez wu e Children .
indexes - |— I M | PMV PPD g M PMV _ PPD
clo met - % clo met . .|. - - %
x 0.78 1.4 0.1: 19 074 -+ 22" 1.1~ . 29
K} . 0.0977 0.05 |- - 07 16 =0.1 0.4 0.7 18 .

-The influence of microclimate element on'people’s thermal comfort was determmed Fig. 2. present
influence of air temperature on people’s thermal comfort evaluate. ,
. The influence of Q/V on people’s thermal comfort evaluate is shown in th 3 '
One traced percentage of occurrence most often met of symptoms from: group of symptoms of syn-
drome of pathogenic building before and after thennomodemlzanon (Table 5 )
Table § - The symptoms of sick bulldlng syndrome ‘

Type of symptoms . .
‘of sick building’ syndrome

-Percentage of symptoms .

Before thermomodermzatron ,

After thermomodermzatlon

Irritate of eyes, pain of eyes '16.2 36.6
Irritate of skin ....0..... o34 o 1,2
Irritate of nose, runny nose S . X I 31.1
Irritate of throat, cough 264 58.3
Infection of respiratory tract 13.6 28.7
Headache. 38.1 62.8

Tiredness; sleepiness. ° 21.3 52.1

- Irritate, nervousness- , 154 284
Problems with concentration ' **=| = o (177 e - 36.7
General bad mood - 246 . 45.5
Bad air quality 66.7 * 98.6
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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

l{ CIH.D Uf llll';
\ '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 /




