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Abstract. Nowadays, we hear the words energy efficiency and zero energy building more and more
often. The concept of zero-energy building and energy-efficient building is becoming the goal of building
design. Sustainable construction, which includes proper methods, materials, technologies, can ensure
environmentally friendly use of natural resources and mitigation of global warming. Construction is an
industry that does not stand still and almost all the time we see the construction of new buildings, the
renovation of existing buildings, etc., but do these buildings meet modern standards? The authors will
perform the necessary calculations to find out to what extent a real construction object meets modern
requirements and how the energy efficiency of this object could be further improved.
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levads

Misdienas €ku un buvju energoefektivitates uzlaboSana ir viena no aktualakajam
problémam, gan arT mérkiem. Energoresursu zudumu samazinaSana, kas tiek novirzita
dzivojamo telpu dzivibas uzturéSanai, dod bitisku energijas taupisanas efektu, ietaupa milzigus
naudas lidzeklus, padara majokli labaku un praktiskaku. Eiropas Parlamenta un Padomes
Direktiva 2018/844/ES (2018. gada 30. maijs) par €ku energoefektivitati nosaka, ka “gandriz
nulles energijas €ka” ir €ka ar loti augstu energoefektivitati, ka noteikts saskana ar I pielikumu,
kura noradits, ka &kas energoefektivitati nosaka, pamatojoties uz aprékinato vai faktisko
energiju, ko gada patéré, lai izpilditu dazadas vajadzibas, kas saistitas ar tas tipisku lietoSanu,
un ta atspogulo apkures siltumenergijas pieprasijumu un dzes€Sanas siltumenergijas
pieprasijumu (energija, kas vajadziga, lai noverstu parkarSanu), lai uzturétu €kai paredz&tos
temperatiras  apstaklus un majsaimniecibas vajadzibas péc karsta Tdens. Ekas
energoefektivitati izsaka parredzama veida, un taja ietver energoefektivitates raditaju un
skaitlisku noradi par primaras energijas izmantoSanu, pamatojoties uz katra energijas nes¢ja
primaras energijas faktoriem, ka pamata var bit valsts vai regionalas vidg€ji aprékinatas gada
vertibas vai konkréta vertiba razoSanai uz vietas. Turklat gandriz nulles vai loti maza daudzuma
vajadzigo energiju biitu loti liela méra jasedz no atjaunojamajiem energijas avotiem, tostarp uz
vietas vai netalu razotu energiju no atjaunojamajiem avotiem [1].

Dalibvalstis nodroSina, ka:

a) lidz 2020. gada 31. decembrim visas jaunas €kas ir gandriz nulles energijas €kas; un

b) péc 2018. gada 31. decembra jaunas €kas, kuras atrodas valsts iestades un kuru
pasnieces ir valsts iestades, ir gandriz nulles energijas ekas [2].
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Savukart Latvijas normativajos aktos Eka klasific§jama ka gandriz nulles energijas eka,
ja ta atbilst visam $adam prasibam:

e ¢ckas energijas patérin$ apkurei neparsniedz $o noteikumu 3. pielikuma noradito
Itmeni A klases €kai;

e ¢ckas primaras neatjaunojamas energijas patérin$ apkurei, karsta Gidens apgadei,
mehaniskajai ventilacijai, dzeséSanai un apgaismojumam (pieméro nedzivojamam
ekam) neparsniedz So noteikumu 3. pielikuma 2. un 3. tabula noraditas vértibas A
klases ekam;

e ¢&ka ir uzstadito inzeniersistému energiju patéréjoSas iekartas, kuras atbilst
ekodizaina prasibam un kuru energomark&ums — vismaz A klasei, ja atbilstosas
energomark&uma prasibas ir noteiktas normativajos aktos;

e ¢&ka ir nodrosinata atbilstiba So noteikumu 9., 10.,11., 12., 13., 14.,15. un 16. punkta
mingtajam prasibam un telpu mikroklimata atbilstiba biivniecibas normativajiem
aktiem un prasibam higi€nas un darba aizsardzibas joma [3].

Tatad, lai saprastu, cik liela mera €ka atbilst gandriz nulles energijas €kai, nepiecieSams
arl zinat ¢kas energoefektivitati-relativs energijas daudzums, kas raksturo konkrétas ¢kas
apkurei, ventilacijai, dzes€Sanai, apgaismojumam un karsta tGidens apgadei nepiecieSamas
energijas patérinu &kas tipam raksturigos ekspluatacijas apstaklos. Lai $o daudzumu
noskaidrotu, ir javeic kas energosertifikacija-process, kura nosaka ekspluat€jamas ekas vai tas
dalas energoefektivitati un izsniedz &kas energosertifikatu vai nosaka projekt€jamas,
parbiivgjamas vai atjaunojamas &kas vai tas dalas planoto energoefektivitati un izsniedz €kas
pagaidu energosertifikatu [4].

Materiali un metodes

Eku un biivju energoefektivitates uzlabo$anas programma paredz veselu pasakumu
IstenoSanu gan objektu biivniecibas, rekonstrukcijas un remonta stadija, gan to ekspluatacijas
stadija. Galvenie energoefektivitates pasakumi ir versti uz €kas siltuma zudumu samazinasanu.

Ka liecina prakse, aptuveni 40% siltumenergijas ziema faktiski tiek téréti gaisa sildisanai
arpus€. No §1s summas aptuveni 40% zaud&umu ir sienam, 20% logu un durvju ailém, 20%
jumtam, 20% pagraba un ventilacijas sisttma. Lai samazinatu Sos energijas zudumus,
energoefektivitates uzlaboSanai tiek veikti Sadi pasakumi:

e norobezojoSo konstrukciju siltinaSana ar nesaraujamas siltumizolacijas kontiiras
izveidi;
e izturigas siltumizolacijas izvéle, kas saglaba savas 1pasSibas daudzu gadu kalpoSanas
laika;
logu uzstadiSana ar energotaupigajiem stikla pakesu logiem;
siltinato ieejas durvju uzstadiSana dzivoklos un ieejas;
durvju aizvergju uzstadiSana, kas novers piekluves durvju atstasanu vala;
apkures radiatoru uzstadiSana ar individualiem jaudas regulatoriem dzivoklos;
e atteikums no serialas piesléguma shémas apkures radiatoriem.

Eku energoefektivitates paaugstind$ana paredz ari virkni pasakumu, kas paredzéti
galveno energoresursu - elektroenergijas, karsta un auksta Gdens, ka ari siltumenergijas
visekonomiskaka patérina nodroSinasanai. Energoresursu zudumi var bit saistiti ar
inZeniersistému nepilnibam, ka ar1 ar patérétaju neracionaliem tériniem. Karsta tdens tiklos (ka
ar1 siltumtiklos) nepiecieSams nodroSinat efektivu siltumizolaciju, izmantojot kvalitativus
miusdienigus materialus. Turklat ir javeic darbs, lai novérstu idens noplidi. Lai to izdaritu,
karsta un auksta tdens padeves vadiem jabiit izgatavotiem no augstas kvalitates plastmasas
caurulém, kas paredzetas ilgstoSai darbibai.

Runajot par elektroenergiju, var teikt, ka ievérojama dala tas zudumu krit uz sabiedrisko
vietu apgaismojumu. Ar pastavigu apgaismojumu ierices apgaismo tuksas telpas Iidz pat 90%
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no kopgja laika. Preventivie pasakums biitu apgaismojuma automatizacija, uzstadot kustibas
sensorus [5].
Uzdevums: Noteikt projektétas nedzivojamas ¢ekas (noliktavas) Rezekne
energoefektivitati, t.i., ipatngjo siltuma zuduma koeficientu € un novertét iegiito rezultatu.
Vispirms tabula apkopo €kas tehniskos raditajus saskana ar projekta uzdevumu, izstrades
gaita veiktajiem siltumtehniskajiem aprékiniem un LBN noradém.

1. tabula
Ekas tehniskie raksturojumi
Biivniecibas vieta Rézekne Projekta uzd.
Ekas tips Nedzivojama &ka (Noliktava) Projekta uzd.
Stavu skaits 1 Projekta uzd.
. - . 100 MK not.
IekStelpu temperatiira ®i=18°C Nr 359
Vid. temper. apkures sezona ®e =-0,5°C I;I?algl 003-19
Apkures perioda ilgums D = 202 dienas I;I?algl 003-19
Kopiga apkurinamas gridas platiba| L = 3024 m? Projekts
Projekts
_ o A = 3024 m? (laukums) ;
Grida uz grunts 1. stava Silt. caurl. koef. U = 0,21 W/(m?K) ;I)Irt.tehn.
Projekts
o L A = 3024 m? ;
1. stava parsegums (bénini) Silt. caurl. koef. U = 0,19 W/(m?K) :Fl)lrt.tehn.
Projekts
. A =1572 m? .
Slenas Silt. caurl. koef. U = 0,16 W/(m?K) :pl)lrt.tehn.
Logi * A =291 m? Uw=1,95W/(m?*K) | Projekts
Ardurvis A=175m? Ud =2.94 W/(m>K) | Projekts
Termisko tiltu kopé&jais garums Ptt =883 m Projekts
Ekas perimetrs P=240m Projekts
Pirma stava gridas platiba A= 3024 m? Projekts
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Ja projekta izstradasanas gaita logu (durvju) siltuma caurlaidibas koeficients nav noteikts
no firmu katalogiem (ka Saja pieméra), tad to izdara sekojosa seciba:

1) a-izvélamies PVC profila rami ar trim tuk§am kameram un 20% ramja ipatsvaru;

2) b-stiklojums ar emisijas sp€ju € < 0,2, 4-15-4 un gaisa pildijumu;

3) ramja siltuma caurlaidibas koeficientu Uf = 2,0 W/m?K;

4) stiklojuma siltuma caurlaidibas koeficients Ug = 1,8 W/m*K;

5) logu siltuma caurlaidibas koeficientu Uw = 1,95 W/m?K.

Aprekina seciba

1) Nosaka lineara tilta siltuma caurlaidibas koeficienta vértibas. Ta, ka sienu un
parsegumu un gridu siltumizolacija nav tiesi savienota, bet to parsedz vairak neka par
200 mm, pienem termiska tilta €kas perimetra garuma pirma stava gridas un b&ninu
parseguma liment lineara tilta siltuma caurlaidibas koeficientu ¥=0,1 W(m'K) .

2) Pakesu logiem papildus nem véra termiskos tiltus pa perimetru logu un sienu
sadurvietas, ¥=0,1 W/(m-K)

3) Nosaka aprékina siltuma zuduma koeficientu un HT (4. formula), aprékinu rezultatus
apkopo 2. tabula:

2. tabula
Normativais un aprékina siltuma zudumu koeficienti
LauktZJms Garums, Ui ¥j Lﬂ;,ﬁ"
_ 2, :

Biivelements m m W/(m=K)| W/(mK) WIK
Siena 1572 0,16 251,52
2. stava parsegums | 3024 0,19 574,56
1. stava grida 3024 0,15 453,60
Logi: normativa
€ka reala eka 291 1,95 567,45
Ardurvis 17,5 2,94 51,45
Termls'klia tlltl—q/s, 883 01 883
p/s, logi, ardurvis
X 1986,88

Ekas kopgjos siltumenergijas zudumus kilovatstundas (kW-h) gada laika nosaka,
izmantojot 1.formulu:
QXG = HrT x (Oi — Oe) x tapk X 1073,
kur: Ht — €kas aprékina siltuma zudumu koeficients vatos uz gradu (W/K);
Oi — iekstelpu aprékina temperatiira (°C), kas izv€leta atbilstosi €kas izmantosanai,
Oe — ara gaisa videja temperatiira °C apkures perioda saskana ar LBN 003-19;
tapk — apkures sezonas ilgums stundas, ko nosaka ar 2. formulu
tapk = D x 24=202x24=4848 h,
kur: D — apkures perioda ilgums, ko nosaka saskana ar LBN 003-19 “Buvklimatologija” 7.
tabulu (1. tabula $aja metodika).
Kopgjie siltumenergijas zudumi gada laika:
QXG =1986,88x ((18 —(-0,5))x4848x10 = 178199,29 kWh
Ekas energoefektivitates raksturojumu (ipatnéjo siltuma zudumu koeficientu) eG
kilovatstundas uz kvadratmetru (kW-h/m?) nosaka, izmantojot 3.formulu:
eG = QXG / L=178199,29/3024 = 58,93 kWh/m? gada,
kur: L — ekas kopgja apkurinama platiba, m? [6].
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Piezime. P&c iegiita siltuma zudumu koeficienta tikai aptuveni var spriest par &kas
energoefektivitati. Lai veiktu pilnu energoefektivitates aprékinu, papildus janosaka siltuma
zudumi ar ventilaciju, nepiecieSamais energijas daudzums siltajam tidenim un apgaismojumam
un siltuma ieguvumi no saules energijas un cilvéku un iekartu darbibas.

Rezultati un to izveértéjums
Izvertgjot iegiitos rezultatus, varam secinat, ka noliktavas €kas energoefektivitates
raditajs ir 58,93 kWh/m2 gada, kas nozimé, ka €ka atbilst gandriz nulles energijas €kai, jo “Eku
energoefektivitates aprékina metodes un €ku energosertifikacijas noteikumos” tiek noteikts, ka
nedzivojamo &ku energoefektivitates minimalais pielaujamais neatjaunojamas primaras
energijas patérina Iimenis (A klase) projektgjamam ekam (jaunbtveém) ir < 120 kWh/m2 gada.

Summary

Today, an integral part of construction is the compliance of the object under construction
with the requirements of both the European Union and Latvian regulatory acts, including
compliance with energy efficiency and efficient use and reduction of energy. Constructions must
refer to the concept of zero-energy buildings. On the other hand, in order for the building to
correspond to an almost zero-energy building, it is important to assess the building's energy
efficiency and heat loss. In order to assess whether we are keeping up with modern energy
efficiency requirements, the new construction of the warehouse building was studied, and its
technical parameters were evaluated to evaluate the results. Mainly, choosing the right
materials and thermal insulation ensures the reduction of heat losses and the general energy
efficiency of the building. In this case, a warehouse building was evaluated, the roof and
exterior walls of which are made of "sandwich™ type panels while the floor is designed of
reinforced concrete. First of all, the building's technical indicators, which are necessary for
determining both the building's heat loss and energy efficiency, were collected. When
calculating the heat loss coefficients, it was found that the heat transmission coefficients for
windows and doors do not meet the requirements of regulatory acts (for windows, the U value
was calculated as 1.95 W/(m2K), but the minimum value can be 1.3 W/(m2K), while for doors
The U value was calculated to be 2.94 W/(m2-K), while the permissible minimum is 2.2
W/(m2-K). When evaluating the existing heat losses, the total heat energy losses during the year
were also calculated. Based on the heat energy loss calculators, the total the energy efficiency
of the building, which despite the deviations of the coefficients, meets the requirements of
regulatory acts. However, it is important to remember that it is not possible to make completely
accurate calculations, because there are other factors, including heat loss through ventilation,
which were not included in the calculations.
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