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EFEKTIVNOST VYNALOZENYCH FINANCNYCH PROSTRIEDKOV
PRI DODATOCNOM ZATEPLENI BUDOV

THE EFFECTIVENESS OF GIVEN FINANCIAL RESOURCES
FOR THE ADDITIONAL THERMAL INSULATION OF BUILDINGS

Sticasny rozvoj materidlovej zdkladne a technologii umoznuje
réznym spésobom zlepsit tepelnoizolacné vlastnosti existujiicich oba-
lovych konstrukcii budov. Jednotlivé sposoby sa medzi sebou okrem
iného lisia i Zivotnostou. Prispevok sa zaoberd hodnotenim dodatoc-
ného zateplenia z pohladu ndvratnosti vynaloZenych financnych
nakladov vo vztahu k jeho Zivotnosti. Uvddzaju sa tu zdkladné vypoc-
tové vztahy a ich grafické zndzornenie shiZiace pre posiidenie ekono-
mickej efektivnosti.

Uvod

Dolezitou sucastou uzitkovej hodnoty budovy, ¢i dokonca
nevyhnutnou podmienkou pre jej prevadzku je zabezpecenie tep-
lotnych pomerov vhodnych pre pobyt a pracu Iudi, pripadne pre
technologické procesy prebiehajuce v budove. Stucasna energe-
ticka situacia stavia uzivatelov vykurovanych budov pred nalie-
havu ulohu znizif spotrebu energie na ich vykurovanie. K splneniu
tejto poziadavky modze vyrazne pomoct zvySenie tepelnoizolac-
nych vlastnosti jestvujuceho obalového plasta budovy.

Zvysovanie tepelnoizolacnych vlastnosti tychto konstrukcii ma
okrem technickych aj ekonomické obmedzenia. Predmetom tohto
Clanku je preto snaha prispief k formovaniu nazoru na efektivne
vynakladanie finanénych prostriedkov sliiZiacich pre realizaciu zlep-
Senia tepelnoizolacnych vlastnosti obalovych konstrukcii budovy.

1. Hranice ekonomickej efektivnosti

Zakladnou tepelno-technickou vlastnostou obvodovych kon-
strukcii je ich tepelny odpor . Velkost tepelného odporu determi-
nuje sucinitel prechodu tepla k (W. m2.K"), ktorym sa do
vypoctu tepelnych strat budov podla STN 060210 zahfna vplyv
tepelno-izolacnych vlastnosti obvodovej konStrukcie. Vyssie
tepelné odpory obvodovych konStrukcii tak maju priamy dopad na
zniZenie spotreby energie na vykurovanie.

Ak budeme teda zvdcSovaf hrubku tepelnoizolacnej vrstvy
t. j. zlepSime tepelno-technické vlastnosti stenovych konstrukcii

* Ing. Karol Potocek, PhD.

Current development of material base and technology enables
different ways to improve heat-insulating properties of existing packing
constructions of the building. Particular ways are different among
themselves concerning the service life. This contribution deals with the
appreciation of additional thermal insulation while taking into
account the return of financial expenses in the relation to its service
life. Basic calculation formulas and their graphical illustration (which
gauges economical effectiveness) are presented.

Introduction

Securing thermal ratios suitable for the workplace or for
technological processes is an important condition for the
operation and derived value of a building . Current energy costs
are an incentive to reduce energy consumption in the heating of
buildings. The augmentation of heat-insulating properties of
existing packing covering of these buildings can help to fulfil this
requirement.

The augmentations of heat-insulating properties of these
constructions have technical and economical limitations .This
contribution aims at improving and realizing cost effective heat-
insulating properties of packing construction in a building.

1. The borders of economical effectiveness

The basic heat-insulating property of circumferential
constructions is their thermal resistance. The size of thermal
resistance determines heat thermal transmittance k (W. m2K")
which influences the heat-insulating properties of circumferential
construction in the calculation of thermal loses of the building
(according to STN 060210). Therefore, a higher thermal
resistance of circumferential constructions has a direct influence
on the decrease of the energy consumption of the heating.

It we augment the width of the heat-insulating layer (i.e. we
improve the heat-technical properties of wall constructions),
though the expense for their making increase, the expenses for the
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stupaju sice ich naklady na zhotovenie, suCasne sa vSak znizuju
naklady na vyhotovenie vykurovacej sustavy a naklady na vykuro-
vanie. Z tepelno-ekonomického hladiska sa povazuje za najvyhod-
nejSie ta stenova konstrukcia, ktorej je sucet uvedenych nakladov
¢o najmensi.

Pri postupe podla STN 730549 sa pouZiva obvykle metdda
sucasnej hodnoty, kedy sa vSetky naklady (naklady na vyhotove-
nie konstrukcie a naklady spojené s udrzbou konstrukcie a vyku-
rovanim budovy), vztiahnuté na 1 m? vonkajiej stenovej
konstrukcie, prepocitaju k jednému casovému okamziku, najca-
stejSie k obdobiu dokoncenia budovy. Prevadzkové naklady po-
zostavajuce z pravidelnych ro¢nych vydavkov sa prepocitavaju
na sucasnu hodnotu a spolu s nadobudacimi pociatocnymi
finanénymi nakladmi tvoria zaklad tepelno-ekonomického hod-
notenia.

Vseobecne sa teda predpoklada, ze tie obvodové steny, ktoré
zohladnuju naklady na vyhotovenie a naklady na vykurovanie, su
tepelno-ekonomické. Takéto hodnotenie sa povazuje za rozhodu-
juce vtedy, ak tepelny odpor steny vychadza vacsi nez je pozado-
vany najmensi dovoleny odpor R (m2K.W'), urceny
normativnym predpisom pre klimaticku oblast, v ktorej sa budova
nachadza. Predpokladajme, ze na vyhotovenie dodato¢ného
zateplenia vynalozime finan¢né prostriedky o vyske K (Sk).

Tymto financnym nakladom budi zodpovedat uspory na
tepelnej energii dodavanej vykurovacou ststavou do budovy. Tieto
uspory nech predstavuju rocné zniZenie vykurovacich nakladov
0 Am (Sk). Dodatoéna uprava konstrukcii - zateplenie - je potom
ekonomicky a tepelno-energeticky efektivna, ak v Case Zivotnosti
takejto upravy konstrukcie budi dosahované uspory Am (Sk)
rovné pripadne vicSie neZ boli vynalozené finan¢né prostriedky
na jej vyhotovenie. Tuto zavislost mozno vyjadritf nasledovnym
vztahom:

K=am|+-—1 )
D VTG

v ktorom

i - je priemerna miera kapitalovych nakladov na investiciu
(diskontna miera investora %)

n - je poCet rokov v ktorych ziskame ro¢né znizenie nakladov
0 Am (Sk).

Vztah (1) mozeme zjednodusit do tvaru:

K=Am.h (2)
v ktorom
1 1 1 1
h=——-——==="1-—— 3)
i L+ (1+n

Analyzujme teraz vztah Zivotnosti dodatocnej Gipravy steny zvy-
Senim jej tepelnoizolacnej schopnosti a diskontnej miery investora.

making of the heating system and the expenses for heating
decrease. We regard wall constructions (at which the sum of
noticed expenses is smallest) as the best solution for this
economical problem.

We usually use the method of current value (at the course
according to STN 730549) for all expenses (the expenses for the
making of the building and expenses connected with the
construction service and building heating) applied at 1 m? of
exterior wall construction and calculated to one instant in time
(usually the time when the building is finished).

Working expenses which consist of periodical annual outlay
are calculated at current value and together with the investment of
the initial cost make the base of thermal-economical appreciation.

Generally, we can expect that those circumferential walls
which don’t take the expenses for their making and the expenses
for the heating into account are thermal-economical. This
appreciation is regarded as crucial in the case when thermal
resistance of the wall is higher than the required smallest allowed
thermal resistance R (m%K. W) determined by the normative
rule for climatic area in which the building is located.

Suppose , that we give financial resources K (Sk) for the
making of additional thermal insulation . The savings at thermal
energy given through heating system into the building correspond
with these financial expenses. These savings represent an annual
decrease of heating expenses of about Am (Sk). Additional
correction of the constructions - warming will be afterwards
economical and thermal-energetic effective if in the time of service
life of this construction, corrections have reached the savings
Am (Sk) equal to or higher than the given financial resources for
its making. We can express this connection as follows:

1 1
K= am [7_ i.(1+i)"] M

in which

i - is average rate of capital expense for the investment (discount
rate of investor %)

n - is the rate of the years in which we gain annual decrease of the
expenses about Am (Sk)

We can simplify the relation (1) to the form :
K=<Am.h (2)
And now let’s analyze the relation of service life of additional

wall repair by the augmentation of its heat-insulating ability and
discount rate of the investor.

1 1 1[ 1 }
h=————=— |1 - —— (3)
ii(l+D (I +n
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Dolezitou skutocnostou je tu potom zdroj financovania inves-
ticie, pretoZe z neho sa odvija diskontnd miera investora. Nie je
totiz jedno, ¢i investor financuje investiciu z vlastnych finan¢nych
zdrojov, alebo vykonava prace financnymi prostriedkami ziska-
nymi z uveru, pripadne vynimocnych dotacii.

Predpokladajme, Ze Zivotnost stavebnych objektov je 77 rokov
od &asového okamziku ich postavenia. Zivotnost vykurovacej
sustavy sa uvaZuje asi polovicna v porovnani so Zivotnostou
budovy. Co znamen4, Ze po 38 rokoch je nutné pocitat s finané-
nymi nakladmi na rekonstrukciu vykurovacej sustavy.

Z uvedeného vyplyva, Ze Zivotnost vyhotovenia dodatocnych
uprav na zlepSenie tepelnoizola¢nych vlastnosti obvodovych kon-
Strukcii sa moze pohybovat v maximalnom rozsahu do 77 rokov.
Z grafického znazornenia vztahu (3), ktory je na obr. ¢. 1 mozeme
potom urcit hranicné hodnoty ekonomickej efektivnosti vynaloZe-
nych finan¢nych prostriedkov na znizenie tepelnych strat vykuro-
vaného objektu v zavislosti od konkrétnej diskontnej miery
investora i (%) a poCtu rokov, pocas ktorych vyuzivame takuto
dodatocnu upravu.
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The source for financing the investment is an important item
because discount rate (of the investor ) goes on it. Because it is
not the same whether the investor finances the investment from
their own financial sources or he does the work by dint of
financial resources gained from the credit or special endowments.

Suppose the service life of building objects is 77 years from
the time when their were built. The service life of the heating
system is approximately half in comparison to the service life of
the building. It means that after 38 years it is necessary to count
on financial expenses for the reconstruction of heating system.

It can be seen from experience that the service life of making
the additional repairs for the improvement of heat-insulating
properties of circumferential construction can be in the maximum
range up to 77 years. We determine from the graphic illustration
the relation (3) which is on Fig. 1. marginal values of economical
effectiveness of given financial resources for the decrease of
thermal losses of heated building in connection with concrete
discount rate of the investor i (%) and the rate of the years during
which we exploit this additional correction.

Fig.1 Graphical illustration of the course h for i = 8 % and the rate of the years n.
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V grafickom znazorneni zavislosti na obr. ¢. 1 nie su zohlad-
nené narasty cien tepelnej energie v Case sledovania. Predpokla-
dajme, ze majitel budovy chce zateplif budovu a poZiCia si
v penaznom Uustave peniaze v hotovosti na tuto investiciu.
Uvazujme s urokovou sadzbou za takyto uver i = 8 %. Nech sa roz-
hodne vykonat zateplenie budovy po 20 rokoch od jeho postavenia.
Potom bude teoreticka doba vyuZivania takejto investicie 50 rokov
za predpokladu rovnakej Zivotnosti dodato¢ného zateplenia.

Hodnota koeficientu h podla vztahu (3) je potom 12,3. Po
dosadeni do vztahu (2) ziskame nasledovnu podmienku: na doda-
tocné zateplenie uvazovanej budovy je vyhodné kazdé technické,

The increase of the prices of thermal energy in a selected
period is not taken into account in the graphical illustration on
Fig. 1. Suppose the owner of the building wants to give thermal
insulation to the building and he borrows cash from a financial
institute for this investment. He takes the offered rate into account
for this credit i = 8 %. He decides to do this thermal insulation of
the house 20 years from the time when the building was built.

Then the theoretical time of the exploitation of this
investment is 50 years granted the same service life of the
additional thermal insulation. The value of the coefficient
h according to the equation (3) is 12,3. After we give it into the
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technicko-prevadzkové opatrenie, ktoré nestoji viac ako 12,3
nasobok nim umoznenych roénych uspor Am (Sk) na vykurova-
nie.

Ak budeme uvazovat teoreticky neobmedzenu Zzivotnost
dodato¢ného zateplenia, ¢o znamena, ze v ¢asovo neobmedze-
nom useku budeme ziskavat usporu Am (Sk) rocne, potom sa
bude koeficient h v rovnici (3) blizit k hodnote h = 1/ i. Pri uro-
kovej sadzbe i = 8 % tym ziskame hodnotu h = 12,5. Tato hodnota
sa odliSuje iba malo od hodnoty ktoru ziskame pre 50 ro¢nu Zivot-
nost.

Sucasné podmienky v oblasti zasobovania energiami mozno
charakterizovaf stavom liberalizacie trhu. Dodavatel energie
v takomto liberalizovanom prostredi obycajne reaguje na meniace
sa potreby zakaznika vhodne vytvorenou strukturou cien. Cenova
Struktira v prvom rade zodpoveda zaujmom a potrebam energe-
tického systému a az v druhom rade poziadavkam zakaznikov.
Cielom takejto cenovej politiky je G¢inne pdsobit v nasledujucich
oblastiach:

e Ovplyvnovat ponuku a dopyt. Pri navrhu cien zohladnit zaujem
Statu ako aj zaujem vyrobcu a distributora energie, pripadne
spotrebitela.

e Reguluju dopyt po energii, pretoze akékolvek dotacie do
cien energie vedu k zlym navykom odberatelov pri spotrebe
energie.

e Ceny energie musia odrazat naklady na vyrobu, distribiciu
a primerany zisk. Pokryvanie nakladov energetickych podnikov
s primeranym ziskom potom zabezpeci aj prisun prostriedkov
do statneho rozpoctu.

e Ceny energie musia zabezpecovat schopnost vzajomnej konku-
rencie jednotlivych paliv medzi sebou vSade tam, kde je to
mozné. Osobitne v pripade elektriny, zemného plynu a tepla pre
vykurovanie budov.

Kazdy stat v ramci svojej politiky ma vypracovanu stratégiu
dosiahnutia vySSie uvedenych cielov. V prvej etape platnej do roku
2000 sa na Slovensku uvazuje tzv. vyrovnanie cenovych hladin.
Jedna sa o vyrovnanie nizkej irovne stratovych cien na uroven zis-
kovych cien. V druhej etape do roku 2002 bude vytvoreny novy
tarifny systém. Tretia etapa po roku 2003 bude obdobim uplatfio-
vania Standardnej cenovej regulacie.

V oblasti vyvoja cien v energetike prijala rada EU smernicu
¢. 90/377 EEC o postupe pri zdokonalovani priehladnosti cien
plynu a elektriny uctovanych konecnym spotrebitelom. Jej opatre-
nia zaénu platit v ¢lenskych §tatoch EU od februara 1999. Pre
porovnanie uvedieme napr. ceny elektrickej energie z roku 1996
v roznych krajinach obr. ¢. 2. Cena elektrickej energie na
Slovensku podla tohto patri medzi najnizsie z hodnotenych krajin

a je preto predpoklad jej narastu na ceny platné v EU.

Predpoklada sa pritom zvySenie ceny elektrickej energie
v ¢asovom horizonte do roku 2002 nasledovne; rok 1999 o +33 %,
rok 2000 o + 10 %, rok 2001 o +14 % a rok 2002 o +4 %. Dalej sa
predpoklada dosledné stanovovanie cien energie, ktoré bude
vychadzat zo vzajomnej zamenitelnosti jednotlivych paliv, a to

relation (2) we achieve the following condition: every technical,
technical - working rate which doesn’t cost more than 12.3
multiple by it enabled annual savings Am (Sk) at the heating is
effective at additional thermal insulation of the selected building.

If we debate theoretically limitless service life of additional
thermal insulation it means that we gain (in time limitless stretch
the saving Am (Sk) annually then the coefficient h (in the equation
(3)) will come closer to the value h = 1/ i. We gain the value
h = 12.5 with the offered rate i = 8 %. This value is different only
a little bit from the value which we gain for 50 years service life.

Current conditions in the realm of energy supply can be
characterized by the condition of market liberalization. The
energy contractor usually acts (in this liberalized surrounding) at
the changing needs of the customers by price structuring. The
price structure in the first case corresponds to the interests and
the needs of the energetic system and in the second case to the
demands of the customers. The goal of this price politics is to act
efficiently in the following realms:

e To influence the demand and supply. To take (at the price
system) the interest of the state as also the interest of the
producer and distributor of the energy (or the consumer) into
account.

o To control the demand for the energy because any endowments
into the energy prices lead to wrong habits of the users at the
energy consumption.

e The energy prices must reflect the expenses of the production,
distribution and proper profit. The expenses covered by
energetic companies (with proper profit) will secure also the
resources for the state budget.

e The energy prices must secure the ability of mutual competition
of particular fuels among themselves everywhere where it is
possible. Particularly in the case of electricity, natural gas and
the heat for the building heating.

Every country in its own politics already has a strategy for the
achievement of noticed goals. We consider the first stage valid till
the year 2000 as the so-called “balance of price levels“. It is the
balance of low level of loss prices to the level of profit prices. In
the second stage till the year 2002 a new rate system will be made.
The third stage after the year 2003 will be the time of the
enforcement of standard price regulation.

The EU council accepted in the realm of price development
in energy the guideline no. 90/377/EEC about the process at the
improvement of the transparency of the prices: of gas and
electricity charged to the final consumer. Its measure will be valid
in the states of the membership of EU from February 1999. We
are going to write here (for the consumption) the energy prices
from the year 1996 in different countries Fig. 2. The price of
electric energy in Slovakia according to this belongs among the
lowest of the rated countries.

Hence, we suppose its increase on the prices valid in EU. We
presume that the price increase of electric energy in the time
horizon till the year 2002 as follows: the year 1999 about + 33 %,
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najmé elektriny, zemného plynu a tepla produkovaného central-
nymi zdrojmi na vykurovanie budov. Z uvedenych dovodov je
zrejmé, Ze Casovy priebeh ro¢nych energetickych uspor Am
nebude v takychto podmienkach konStantny, pretoze ceny za
energiu ro¢ne narastaju.
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year 2000 about + 10 %, year 2001 about + 14 % and year 2002
about + 4 %. The determination of energy prices (which will go on
mutual changeability of particular fuels as electricity, natural gas
and the heat produced by central sources for the building heating)
is supposed.

Fig. 2 The comparison of the prices of electric energy for
businessmen in the year 1996 in several countries.
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Countries

Legenda: 1 - Rakusko, 2 - Svajéiarsko, 3 - Ceska republika,
4 - Franciizsko, 5 - Velka Britania, 6 - Grécko, 7 - Irsko, 8 - Izrael,
9 - Taliansko, 10 - Luxembursko, 11 - Polsko, 12 - Rumunsko,
13 - Slovinsko, 14 - Slovensko.

Povodné uvazované uspory Am budu potom narastat roéne
o Am (1 + r,), kde r, je koeficient narastu ceny energie, ktory
mozZe byt v kazdom roku iny. Tato skutocnost vo svojej Casovej
naslednosti je uvedena v tab. ¢. 1.

Casové vyjadrenie nekonstantnych roénych uspor Tab. 1
z dovodov znizenia nakladov na vykurovanie.

Rok | Uspory vykurovacich nakladov v jednotlivych rokoch | Poznamka

The key: 1 - Austria, 2 - Switzerland, 3 - Czech Republic,
4 - France, 5 - Great Britain, 6 - Greece, 7 - Irish Republic,
8 - Israel, 9 - Italy, 10 - Luxembourg, 11 - Poland, 12 - Romania,
13 - Slovenia, 14 - Slovakia.

It can be seen from the noticed reasons that the time course
of annual energetic savings Am will not, in these conditions, be
constant because the prices for the energy increase annually.
Originally considered savings Am will then increase about
Am (1 + r,), where r, is the coefficient of price increase of the
energy which can be different every year. This fact (is its time
sequence) is noticed in chart no. 1.

Time expression of inconstant annual savings from Tab. 1.

Pre zjednodusenie predpokladajme, Ze ceny za energiu budu
v kazdom roku vyuZzivania zateplenia narastaf rovnakym koefi-

0 Vyhotov: the reasons of expenses reduction for the heating.
zateplenia
1 [Am(1+1)) Year | The saving of heated expenses in particular years | Comment
2 [[Am(I+r)].(1+1y) 0 The rating of
the warming

3 [iAm (1+ 1] (L)) (1+1y) T Tamen
il s 2 [ [Am(1+1)]. (1+1y)
o o

3 {UAm ()] (1+ ) (1+1y)
o o

° L]
N |Am. (1+1) . (I+ry) . (1+1,) o |o

° L]

N [Am.(1+1)..(1+1,).(1+r1,)
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cientom narastu r (%). Dodato¢né zateplenie bude potom energe-
ticky efektivne, ked vyska financii K (Sk) vynaloZenych na jeho
vyhotovenie bude nizsia pripadne rovna vyske dosiahnutych uspor
podla [5] nasledovne:

We suppose for simplification that the energy prices will
increase in every year of the thermal heating exploitation by the
same increase coefficient r (%). The additional thermal insulation
will be energetically efficient when the size of finances K (Sk)
given for its making will be lower or equal to the size of achieved
savings according to [5]as follows:

1+r (1+#)?
K=Am——+ Am 5
1+i 1+
¢o mozno upravit do tvaru:
K=Am.d (%)
v ktorom
d= 1+r—(1+r)..[(1+r)/(l+i)]" )

I—r

Vo vzfahu (6) su uvedené vdazby medzi priemernou mierou
finan¢nych nakladov na dodato¢né zateplenie, dobou vyuZivania
uzitku z tohto dodato¢ného zateplenia a koeficientom rocného
narastu ceny energie na vykurovanie. Predpokladajme priemerny
ro¢ny narast ceny energie v zmysle nasich predchadzajtcich tvah
pre roky 1999 - 2002 o r = 15 % a priemernt mieru kapitalovych
nakladov investora i = 8 %. Ak by sme pri takychto podmienkach
brali uZitok z dodato¢ného zateplenia len v rokoch 2000, 2001
a 2002 potom by bola pre investora vyhodna kazda investicia na
zlepSenie tepelnej izolacie, ktora by nestala viac nez 3,4 nasobok
fiou sposobeného ro¢ného znizenia nakladov na vykurovanie.

1+ 1+r)
" El + i))3 " ((1 + 1;" @
this is possible to rewrite into the form:

K=Am.d Q)
in which

i= 1+r—(1+r)..[(1+r)/(1+i)]” 6)

I —r

The mutual connections (among the average measure of
financial expenses at additional thermal insulation, the time of
benefit exploitation from additional thermal insulation and the
coefficient of annual increase of the energy price for the heating)
are written in equation (6). Suppose, the average annual increase
of energy price in the same way as our previous reflection for the
years 1999-2002 about r =15 % and the average measure of capital
expenses of the investor i = 8 %. If we take (at these conditions) the
benefit from additional thermal insulation only in the years 2000,
2001 and 2002 then every investment (for the improvement of heat
insulation) will be advantageous (for the investor) which does not
cost more than 3.4 multiple by it caused annual reduction of the
expenses for the heating.

Fig. 3. Graphical illustration of the course d fori = 8 %,
r =15 % and the rate of the years n.
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Tuto hodnotu mozno od-Gitat z grafického znadzornenia
vztahu (6) pre uvaZované podmienky. Ak budeme braf uZitok
z vynaloZenej investicie na zateplenie pri nezmenenych a kon-
Stantnych hodnotach r (%), i (%) pocas lubovolného dlh-Sicho
obdobia, mézeme z obr. €. 3. od¢itat podmienku pre vhodnu
vysku investicie na dodatocné zateplenie uvazovanej vykurovanej
budovy.

2. Zaver

Zohladnenie narastu cien energie spotrebovanej na vykurova-
nie budovy ma za nasledok poziadavku podstatne zvysit financné
naklady na zlepsenie tepelnej izolacie tejto budovy. Ak zavedieme
nasledovné vypoctové zjednodusenia:

e Cena za energiu spotrebovanu na vykurovanie budovy bude
v Case konStantnd, alebo sa bude menit zanedbatelne r = 0 %.

e Budeme predpokladat neobmedzenu Zivotnost dodato¢ného
zateplenia pocas jestvovania budovy.

Na zaklade tohto mozeme vyslovit potom ekonomicku pod-
mienku, ze vyhodné je kazdé zlepsSenie tepelnoizolacnych vlast-
nosti, na ktoré nemusime vynaloZit viac finan¢nych prostriedkov,
ako 1/i-nasobok nim umozZnenych ro¢nych uspor na vykurovanie.
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This value can be seen from the graphical illustration of equa-
tion (6) for the mentioned conditions. If we take the benefit from
given investment for the thermal insulation at the same and con-
stant values r (%), i (%) during any longer time, we can see from
Fig. 3. the condition for suitable investment size for additional
thermal insulation of that heating building.

2. Conclusion

If we take the increase of the prices of consumed energy for the
heating of the building into account, its consequence will be the
requirement for increased financial expenses for the improvement
of heat insulation of this building. If we use the following
calculation simplification:

e The price for the consumed energy for the building heating will
be in time constant or will change negligible r = 0%.

e We will presume unlimited life service of additional thermal
insulation during the building’s existence.

We can say on the strength of this one economic condition
that every improvement of heat insulating properties for which we
must not give more financial resources than 1/i - multiple by it
enabled annual savings for the heating is efficient.
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