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1. Rjesenje o imenovanju projektanta

Kelvin d.o.o., Dr. V. Madeka 7, Pozega, na temelju Zakona o gradnji (NN 153/13, 20/17, 39/19, 125/19)

donosi sljedecte

Rjesenje

kojim se Drazen Pek¢ec, dipl.ing.stroj.univ.spec.aedif. (S 685) imenuje za projektanta na izradi

Projekta strojarskih instalacija gradevine javne namjene na k.¢.br. 1436, k.0. PoZega investitora Grad

Pozega, Trg Sv. Trojstva 1, PozZega, broj projekta P - 2021 - 129.

Drazen Pekéec, dipl.ing.stroj.univ.spec.aedif. (S 685) stroj., ovlasteni inzenjer strojarstva upisan u

Imenik ovlastenih inzenjera strojarstva Hrvatske komore inzenjera strojarstva pod brojem 685 te moze

obavljati poslove struénog smjera za koji je Skolovan, odnosno za koji se osposobio praksom.

U PoZegi, prosinac, 2021.

Ke&x’w d.o.o.

Projektant:
Drazen Pekcec, dipl.ing.stroj.univ.spec.aedif. (S 685) Direktor:
C?)—‘-‘-u Pekcéec Drazen, dipl.ing.stroj.

Drazen Pekéec | 7

dipl. ing. stroj. = W

Ovlasteni inZenjer strojarstva = s %‘%

KELVIN do.o ' L T—

Pofega SEUGP 685 DF V. Madeka 7
34900 PoZega

034/272-53¢
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2. Projekti koji €ine glavni projekt

MAPA 1:

MAPA 2:

MAPA 3:

MAPA 4:

MAPA 5:

MAPA 6:

MAPA 7:

ARHITEKTONSKI PROJEKT

KOPING d.o.o. za projektiranje i usluge, Pozega
T.D.: 57-32/21
Projektant: Zoran Fumi¢, dipl.ing.arh.

GRADEVINSKI PROJEKT - PROJEKT KONSTRUKCIJE
Struktura Raguz d.o.o., za projektiranje i stru¢ni nadzor gradenja, Pozega
T.D.:134/21
Projektant: Ivan Raguz, mag.ing.aedif.

PROJEKT VODOVODA | KANALIZACIJE
KOPING d.o.o. za projektiranje i usluge, Pozega
T.D.: 57-32/21 VK
Projektant: Zoran Fumi¢, dipl.ing.arh.

ELEKTROTEHNICKI PROJEKT-PROJEKT JAKE | SLABE STRUJE,LPS-A i FNE
Ured ovlastenog inzenjera elektrotehnike
Darko Maksimovi¢, ing.el. Pozega
T.D.: 12-109/21-KO
Projektant: Darko Maksimovi¢, ing.el.

ELEKTROTEHNICKI PROJEKT-PROJEKT VATRODOJAVE
Ured ovlastenog inzenjera elektrotehnike
Darko Maksimovi¢, ing.el. Pozega
T.D.:12-110/21-KO
Projektant: Darko Maksimovi¢, ing.el.

PROJEKT STROJARSKIH INSTALACIJA
Kelvin d.o.o., Pozega
T.D.: P-2021-129
Projektant: Drazen Pekcec, dipl.ing.stroj.

PROJEKT DIZALA
OTIS DIZALA d.o.0., Zagreb
T.D..GSNE4042K
Projektant: Lidija Pranji¢, dipl.ing.stroj.
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3. Posebni uvjeti gradenja

HHEPPLIN

REPUBLIKA HRVATSKA

PoZeSko-slavonska Zupanifa
Upravni odjel za gospodarstvo I graditeljstvo
Sjediste PoZega

Zupanijska 7, 34000 PoZega

NAS BROJ I ZNAK: F20006 - 1882021 MG VAS BROJ 1 ZNAK DATUM: 22.11.2021.

PREDMET:

POSEBNI UVJETI GRADENJA

Gradenje gradevine javne | drustvene namjene
(predskolska ustanova) djedji vrtic i jaslice u PoZegi
k.C.br. 1436; k.o. PoZega

Podnositelj zahtjeva: Zoran Fumié¢, Trenkova 6 - PoZega

Za predmetnu gradevinu potrebno je izraditi projekt plinske instalacije.

Plinski prikljuéak izvesti podzemno spajanjem na PEHD distributivni plinovod u
ul. Pod gradom (63 x 5,8 mm; 3 bar). Prije prikljuéenja potrebno je ishoditi novu
energetsku suglasnost.

Radove u blizini distributivhog plinovoda izvoditi ruéno, a eventualna ostecenja
uzrokovana radovima otkloniti na teret investitora.

S postovanjem !

DIREKTOR
Damir Pecusak, dipl. oec.

= A _ i

HEP - PLIN d.o.o.
EK 4
Cara Hadrjana 7
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4. lzjava o uskladenosti projekta

Sukladno Zakonu o gradnji (NN 153/13, 20/17, 39/19, 125/19) projektant strojarskog dijela projekta

daje

1ZJAVU

da je projekt strojarskih instalacija gradevine javne namjene na k.¢.br. 1436, k.0. Pozega Ciji je

investitor Grad Pozega, Trg Sv. Trojstva 1, Pozega pod oznakom P - 2021 - 129 izraden u skladu sa

sljedeéim propisima:

- Zakon o gradnji (NN 153/13, 20/17, 39/19, 125/19),

- Zakon o prostornom uredenju (NN RH 153/13, 65/17, 114/18, 39/19, 98/19),

- Zakon o zaétiti od pozara (NN 92/10, 114/22),

- Zakon o zastiti na radu (NN 71/14, 118/14, 154/14, 94/18, 96/18),

- Zakon o normizaciji (NN 80/13),

- Zakon o zastiti okolisa (NN 80/13, 153/13, 78/15, 12/18, 118/18),

- Zakon o zastiti zraka (NN 130/11, 47/14, 61/17, 118/18),

- Zakon o zastiti od buke (NN 30/09, 55/13, 153/13, 41/16, 114/18),

- Zakon o tehni¢kim zahtjevima za proizvode i ocjenjivanju sukladnosti (NN 80/13, 14/14, 32/19),

- Zakon o poslovima i djelatnostima prostornog uredenja i gradnje (NN 78/15, 118/18, 110/19),

- Zakon o gradevnim proizvodima (NN 76/13, 30/14, 130/17, 32/19),

- Zakon o zapaljivim teku¢inama i plinovima (NN 108/95, 56/10),

- Zakon o energetskoj uc¢inkovitosti (NN RH 127/14, 116/18, 25/20),

- Pravilnik o otpornosti na pozZar i drugim zahtjevima koje gradevine moraju zadovoljiti u slu€aju
pozara (NN 29/13, 87/15),

- Pravila za prora¢un potrebne topline u zgradama (EN 12831),

- HRN EN 12007-1:2012 Plinska infrastruktura - Cjevovodi za maksimalni radni tlak do i uklju€ujuci
16 bar - 1. dio: Op¢i funkcionalni zahtjevi

- HRN EN 12007-2:2012 Plinski opskrbni sustavi - Cjevovodi za maksimalni radni tlak do i
uklju€ujuéi 16 bar - 2. dio: Posebne funkcionalne preporuke za polietilen

- HRN EN 12007-3:2015 Plinski opskrbni sustavi - Cjevovodi za maksimalni radni tlak do i
uklju€ujucéi 16 bar - 3. dio: Posebne funkcionalne preporuke za &elik

- HRN EN 12007-4:2012 Plinski opskrbni sustavi - Cjevovodi za maksimalni radni tlak do i uklju€ivo

16 bara - 4. dio: Posebne funkcionalne preporuke za obnavljanje
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- DVGW - G 462/1 Postavljanje plinovoda od &eli¢nih cijevi do pogonskog tlaka od 4 bara,

- DVGW - G 472 Plinovodi iz polietilena za radni tlak do 10 bar - Izgradnja

- Tehnicki propis za plinske instalacije HSUP — P 600 (izdanje 2002),

- Tehnicki propis o racionalnoj uporabi energije i toplinskoj zastiti u zgradama (NN 128/15, 70/18,
73/18, 86/18)

- Pravilnik za izvodenje plinskih kuénih i industrijskih priklju¢aka GPZ — P 551,

- Pravilnik o uvjetima provjere ispravnosti plinskih instalacija HSUP — P 601.111

- Drzavni pedagoski standard predskolskog odgoja i naobrazbe ( NN br. 63/08, 90/10)

- Prostorni plan uredenja Grada Pozege (Sluzbene novine Grada Pozege 16/05, 27/08, 19/13,
11/17)

- Generalni urbanisti¢ki plan Pozega (Sluzbene novine Grada Pozega 08/06, 08/07, 19/13, 09/16 i
12/19)

U Pozegi, prosinac, 2021.

Projektant:

Drazen Pek¢ec, dipl.ing.stroj.univ.spec.aedif. (S 685)
Hrvatska komora inenjera strojarstva
DraZen Pekiec
dipl. ing. stro}

Oviagtenl inZenjer strojarstva
S 685
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B. TEHNICKI DIO
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5. Opéi tehnicki uvjeti

Projekt je izveden temeljem potpisanog projektnog zadatka od strane investitora, odnosno prema
usmenom dogovoru.

Na temelju ovog projekta investitor moze zakljuciti ugovor o izvodenju instalacije pod uobi¢ajenim
uvjetima s izvodaCem kaji je registriran za ovakvu vrstu poslova.

Projektant jamci za rad projektirane instalacije uz uvjet da su radovi izvedeni prema projektu, savjesno
i kvalitetno.

Zamjena pojedinih dijelova, materijala ili uredaja nekim drugim tipom uredaja koji nije predviden ovom
dokumentacijom bez prethodne suglasnosti projektanta, oslobada projektanta odgovornosti za
ispravan rad instalacije.

Za ispravan rad kompletne projektirane instalacije, izvoda¢ mora dati jamstvo od dvije godine nakon
primopredaje instalacije. Izvodac treba o svom troSku popraviti ili zamijeniti dijelove instalacije koji su
zbog loSe izvedbe ili loSeg materijala zahtijevali popravak, odnosno izmjenu. Jamstvo ne obuhvaca
one dijelove koji su istroSeni u normalnom pogonu ili o$te¢eni zbog nestru¢nog rukovanja.

Sav materijal koji se ugraduje mora biti prvorazredne kvalitete i izrade i u svemu mora zadovoljiti
zahtjevima za rad instalacije ove vrste.

Pri izvedbi i montazi izvodac radova se mora pridrzavati tehni¢kog opisa koji je sastavni dio ovog
projekta.

Izmjene projektiranog tehni¢kog rieSenja moze izvrsiti izvoda¢ samo ako dokazZe da tim izmjenama
osigurava kvalitetniju i ekonomicniju instalaciju i to uz punu suglasnost projektanta.

Ako izvodac¢ radova utvrdi da se uslijed greSke u projektu ili uslijed pogresnih uputstava investitora,
odnosno njegovog nadzornog organa, radovi izvode na Stetu trajnosti, stabilnosti, funkcionalnosti ili
pak kvalitete instalacije, sam snosi odgovornost za nastalu Stetu, osim ako na utvrdene greske ili

pogresna uputstva da primjedbu i upozori odmah pismenim putem investitora.

5.1. Obveze investitora
Gradenje i nadzor nad gradenjem investitor mora povijeriti osobama registriranim za obavljanje tih

djelatnosti..

Investitor je duzan prije poCetka radova dostaviti Izvoditelju imena Nadzornih inZenjera zaduzZenih za
nadzor izvodenja radova.

Investitor ¢e prema potrebi osigurati projektantski nadzor, a za sve bitne promjene tijekom izvodenja

radova od Projektanta zatraziti pismenu suglasnost.
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Po zavrSetku ugovorenih radova, a prije poCetka koriStenja predmetne gradevine, odnosno stavljanja u
pogon, Investitor je duzan zatraziti tehniCki pregled izvedenih radova u svrhu utvrdivanja tehnicke
ispravnosti.

U sluc€aju prekida radova investitor je duzan poduzeti mjere radi osiguranja gradevine i susjednih

povrsina.

5.2. Obveze izvoditelja
Graditi ili izvoditi pojedine radove na gradenju, moze pravna ili fizicka osoba registrirana za obavljanje

te djelatnosti (Izvoditelj) koja je upoznata sa pravilima struke navedenim u prikazu primijenjenih propisa
i nepisanim pravilima struke.
Izvoditelj imenuje voditelja gradenja. Voditelj gradenja odgovoran je za kvalitetu ugradenih materijala i
izvedenih radova. Voditelj gradenja duzan je suradivati sa Nadzornim inzenjerom.
Izvoditelj je duzan:
— ugradivati materijal i opremu zahtijevane kvalitete sukladno projektu;
— zavrijeme gradenja na gradiliStu imati svu atestnu dokumentaciju materijala i opreme koji se
ugraduju;
— osiguravati dokaze o kvaliteti radova i ugradene opreme prema zahtjevima iz projekta;
— redovito voditi dnevnik gradenja i u njega upisivati sve podatke sukladno propisima te isti
redovito davati na uvid Nadzornom inzenjeru.
Obavijest o zavr3etku radova izvoditelj dostavlja Investitoru pismenim putem.
Za kvalitetu izvedenih radova Izvoditelj jam¢i dvije godine od datuma tehni¢kog pregleda ili pismene
primopredaje predmetne gradevine Investitoru i puStanja u rad. U garanthom roku Izvoditelj je duZan o
svom trosku otkloniti sve nedostatke izazvane nesolidnom izvedbom ili upotrebom nekvalitetnog

materijala.

5.3. Obveze nadzornog inzenjera
Nadzorni inZenjer duzan je:

— voditi racuna da se gradi u skladu s projektnim rjeSenjem i Zakonom o gradenju,
— voditi racuna o tome da je kvaliteta radova, ugradenih proizvoda i opreme u skladu sa
zahtjevima projekta te da je ta kvaliteta dokazana propisanim ispitivanjima i dokumentima;

— redovito pratiti izvodenje radova i sve eventualne primjedbe upisivati u dnevnik gradenja.

5.4. Dokumentacija na gradiliStu
Izvoditelj na gradilistu mora imati:

— rjeSenje o upisu u registar djelatnosti;

— akt o postavljenju voditelja gradenja;



Gradevina: Gradevina javne namjene - Djeéji vrti¢ i jaslice Broj projekta: P - 2021 - 129

W Lokacija: novoformirana k.¢.br. 1436, k.o. Pozega Datum izrade: prosinac, 2021.
Investitor: Grad Pozega, Trg Sv. Trojstva 1, Pozega Stranica br: 13
d.oo. Projektant: Drazen Pekéec, dipl.ing.stroj.univ.spec.aedif. (S 685)

Dr VoMaceka 7
34000 Dozega

i l E-mail: kelvin@kelvin.hr

— izvedbene projekte sa svim izmjenama i dopunama;
— gradevinski dnevnik;
— dokumentaciju o ispitivanju ugradenog materijala, proizvoda i opreme prema programu

ispitivanja iz projekta.

5.5. Uredenje gradilista

Izvoditelj radova duzan je prije poCetka radova na privremenom radiliStu urediti to radiliSte i osigurati da
se radovi obavljaju u skladu s pravilima zastite na radu na temelju plana o uredenju radilista.
Izgradene privremene gradevine i postavljena oprema gradiliSta moraju biti stabilni odgovarati
propisanim uvjetima zastite od pozara i eksplozije, zastite na radu i svim drugim mjerama zastite radi
spre€avanja ugrozavanja zivota i zdravlja ljudi.

Za privremeno zauzimanje javno — prometnih povrsina za potrebe gradiliSta Izvoditelj je duzan ishoditi
odobrenje nadleznog tijela, odnosno poduzeca.

Primopredaja izvedene instalacije vrsi se izmedu investitora i izvodaca poslije dono$enja misljenja
komisije za tehnicki prijem, kojim se instalacija zaprima. Od tog dana pocinje teéi i jamstveni rok za
kvaliteta izvedenih radova. Eventualne nedostatke utvrdene komisijski, izvoda¢ je duzan otkloniti u
najkracem roku.

Investitor je duzan odmah postaviti odgovornu stru¢nu osobu koja ¢e poslije izvr§ene primopredaje
preuzeti instalaciju od izvodaca radova. Ova osoba se mora brinuti za ispravan rad kompletne
instalacije.

Izvodac radova duZan je dostaviti investitoru uputstvo o rukovanju instalacijom u 2 primjerka.

Izvodac radova duZan je prilikom nabavke uredaja za rad pribaviti i predati korisniku ateste za iste, a u
smislu postojeéih zakonskih odredbi.

U slu&aju spora po bilo kojem zahtjevu u vezi s ovim uvjetima rieSenje se donosi komisijski. U komisiji

moraju biti zastupljeni predstavnici investitora, projektanta i izvodaca.
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6. Prikaz tehni€kih rjeSenja za primjenu zastite od pozara, zastite na
radu i zastite korisnika

6.1. Primijenjeni propisi

- Zakon o gradnji (NN 153/13, 20/17, 39/19, 125/19),

- Zakon o prostornom uredenju (NN RH 153/13, 65/17, 114/18, 39/19, 98/19),

- Zakon o zastiti od pozara (NN 92/10),

- Zakon o zastiti na radu (NN 71/14, 118/14, 154/14, 94/18, 96/18),

- Zakon o normizaciji (NN 80/13),

- Zakon o zastiti okolisa (NN 80/13, 153/13, 78/15, 12/18, 118/18),

- Zakon o zastiti zraka (NN 130/11, 47/14, 61/17, 118/18),

- Zakon o zaétiti od buke (NN 30/09, 55/13, 153/13, 41/16, 114/18),

- Zakon o tehni¢kim zahtjevima za proizvode i ocjenjivanju sukladnosti (NN 80/13, 14/14, 32/19),

- Zakon o poslovima i djelatnostima prostornog uredenja i gradnje (NN 78/15, 118/18, 110/19),

- Zakon o gradevnim proizvodima (NN 76/13, 30/14, 130/17, 32/19),

- Zakon o zapaljivim tekuc¢inama i plinovima (NN 108/95, 56/10),

- Zakon o energetskoj ucinkovitosti (NN RH 127/14, 116/18, 25/20),

- Pravilnik o otpornosti na pozZar i drugim zahtjevima koje gradevine moraju zadovoljiti u slu€aju
pozara (NN 29/13, 87/15),

- Pravila za proracun potrebne topline u zgradama (EN 12831),

- Pravilnik o otpornosti na pozar i drugim zahtjevima koje gradevine moraju zadovoljiti u slu¢aju
pozara (NN 29/13, 87/15),

- Pravila za proraun potrebne topline u zgradama (EN 12831),

- HRN EN 12007-1:2012 Plinska infrastruktura - Cjevovodi za maksimalni radni tlak do i
uklju€ujuci 16 bar - 1. dio: Opéi funkcionalni zahtjevi

- HRN EN 12007-2:2012 Plinski opskrbni sustavi - Cjevovodi za maksimalni radni tlak do i
uklju€ujuéi 16 bar - 2. dio: Posebne funkcionalne preporuke za polietilen

- HRN EN 12007-3:2015 Plinski opskrbni sustavi - Cjevovodi za maksimalni radni tlak do i
uklju€ujucéi 16 bar - 3. dio: Posebne funkcionalne preporuke za Celik

- HRN EN 12007-4:2012 Plinski opskrbni sustavi - Cjevovodi za maksimalni radni tlak do i
uklju€ivo 16 bara - 4. dio: Posebne funkcionalne preporuke za obnavljanje

- DVGW - G 462/1 Postavljanje plinovoda od Eeli¢nih cijevi do pogonskog tlaka od 4 bara,

- DVGW - G 472 Plinovodi iz polietilena za radni tlak do 10 bar - Izgradnja

- Tehnicki propis za plinske instalacije HSUP — P 600 (izdanje 2002),

- Pravilnik za izvodenije plinskih ku¢nih i industrijskih prikljuéaka GPZ — P 551,
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- Pravilnik o uvjetima provjere ispravnosti plinskih instalacija HSUP — P 601.111

- Drzavni pedagoski standard predskolskog odgoja i naobrazbe (NN 63/08, 90/10)

6.2. Opasnosti i Stetnosti
koje se mogu pojaviti u vezi s namjenom objekta i pri koridtenju energetskih instalacija:

— nepridrzavanje vazecih tehniCkih propisa i pravila tehni¢ke prakse pri projektiranju i izvodeniju,
— nepravilno dimenzioniranje, izbor i postavljanje opreme, cjevovoda i armature,

— nekorektno izvedena montaza,

— nestruéno i nepravilno rukovanje i odrzavanje,

— staticki elektricitet,

— viSasila.

6.3. Mjere predvidene za otklanjanje opasnosti i Stetnosti
Plinska instalacija

Pri projektiranju su uzimani u obzir svi vazec¢i tehnicki propisi, pravilnici i preporuke, te pravila tehnicke
struke.

Projekt je odobren, sto znadi da su ishodene sve neophodne suglasnosti i potvrde nadleznih organa o
uskladenosti s vaze¢im propisima.

Kompletno nadzemno postavljen plinski razvod izveden je iz €eli€nih cijevi.

Plinovod poloZen nadzemno uévriéen je uz pomo¢ odgovarajuéih obujmica uz zid objekta. Razmak
izmedu obujmica ovisan je o dimenziji cijevi, a ne smije biti veéi od 2,5 m.

Nadzemni dio plinovoda (Celi¢ni) propisno je antikorozivno zasticen. Nakon kemijskog ili mehani¢kog
Cisc¢enja cijevi do metalnog sjaja, plinovod se premazuje s dva premaza temeljne boje, te dva premaza
pokrovne Zute boje.

Instalacija plina jednim dijelom postavlja se podzbukno.

Pri prolazu kroz zidove, podove ili stropove, plinske cijevi prolaze kroz zastitne proturne cijevi,

Glavna opasnost od zemnog plina dolazi zbog njegove eksplozivnosti i lake zapaljivosti. U normalnom
pogonu ne moze doci do propustanja plina, a u sluaju propustanja, moze se osjetiti njuhom, jer ga je
distributer odorizirao. U svrhu kontrole nepropusnosti predvidene su periodi¢ke kontrole,

Razvod plinskih cijevi je takav da nisu izloZene riziku od mehanickih oSteéenja, toplinskim
naprezanjima i kemijskim utjecajima.

Cijevi su vodene tako da ne prolaze kroz skladiSta tekucih ili krutih goriva, odnosno kanale,
kanalizacijske otvore, vozna okna dizala. Cijevi ne prolaze kroz mjesta koja nisu ventilirana i ne sluze
kao sastavni dio bilo kakve konstrukcije. Plinske cijevi su propisno udaljene od ostalih instalacija.
Spajanje plinskih cijevi izvedeno je ovisno o mjestu i potrebi, tehnikom plinskog zavarivanja, s

prirubnicama ili kao navojni spoj. Svi navojni spojevi su isklju¢ivo nadzemni.
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Nakon izgradnje plinovod se podvrgava vizualnoj kontroli i kontroli zavarenih spojeva, te ispituje na
¢vrstocu i nepropusnost, o Cemu se ispostavlja zapisnik.
Vanjsku identifikaciju trase omogucavaju plocice distributera plina postavljene na zgradi.
Za mjerenje potroSnje plina ugraduju plinomjeri s mjehom s temperaturnom korekcijom veli¢ine G — 4.
Regulator tlaka i plinomjer moraju biti izvedeni u vatrootpornoj izvedbi.
Grijanje
Opasnost od opekotina
Maksimalna temperatura povrsine grijaceg tijela ne prelazi 363 K tako da ne postoji opasnost od
opeklina.
Opasnost od nepovoljnih fizikalno-kemijskih faktora
Obzirom na karakter instalacije nema opasnosti od stvaranja nepovoljnih fizikalno-kemijskih uvjeta.
Jacina buke ugradene opreme nece prekoraciti dozvoljene, propisane vrijednosti.
Grijanje i hladenje
e sva oprema je smjeStena maksimalno moguce pristupacno, ¢ime je omogucéen jednostavan i
lagan pristup cilju odrzavanja i servisiranja,
e svi primijenjeni materijali su negorivi ili samougasivi, a za inicijalno gasenje pozara predvideni
su aparati za suho gaSenje suhim prahom,
e sve trase cjevovoda poloZene su tako da ne ometaju nikakvu komunikaciju, bilo prometu bilo
ljudstvu,
e na mjestima prodora cjevovoda kroz zidove ugradene su zastitne cijevi koje omogucuju
slobodno toplinsko dilatiranje kroz zidove, a da ne dolazi do pucanja zidova,
e odzra¢na mreza predvidena je kao centralna s odzracnom posudom i ispusnim ventilom,
e sigurnost od pucanja cjevovoda uslijed unutarnjeg tlaka osigurana je projektiranom
atestiranom opremom i materijala koji odgovaraju najnepovoljnijim uvjetima,
e nekontrolirani porast temperature u instalaciji sprije€en je automatskom regulacijom sistema,
e svi rotirajuci dijelovi zasti¢eni su od dodira kucistem, zastithom mreZzom i sl.,
e svidijelovi pod naponom zasti¢eni su kuéistima od nenamjernog dodira,
e dimenzije cjevovoda odabrane su tako da ne generiraju Sumove,
e sva armatura i mjerni elementi postavljeni su na lako dostupna mjesta,
e kompenzacija toplinskih dilatacija rijeSena je prirodnim kompenziranjem,
e na ogrjevnim tijelima ugradene su ispusne slavine radi moguénosti praznjenja kompletne
instalacije.

Potrosna topla voda (PTV)
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Na svim mjestima gdje djeca mogu do¢i u doticaj sa ispustanjem potroSne tople vode

potrebno je ugraditi slavine koje ograni¢avaju temperaturu sanitarne vode na maksimalno

35 °C.

Spremnik PTV potrebno je jednom tjedno zagrijati na temperaturu visu od 65 °C kako bi se

sprijecio nastanak i razvoj legionele.

6.4. Mijere sigurnosti i protupozarna zastita

Glavna opasnost od zemnog plina dolazi zbog njegove eksplozivnosti i lake zapaljivosti. Kako je u

zemnom plinu pretezno metan, mogu se uzeti njegova svojstva za svojstva zemnog plina.

Opis:

Temperatura samozapaljenja:
Temperaturni razred:

Granica zapaljivosti i eksplozivnosti:
Eksplozivna grupa:

Opasnost po zdravlje:

Opasnost od pozara:

Opasnost od eksplozije:

plin bez boje i mirisa, lakSi od zraka

635 °C

T1

4,2 + 13 % vol

A

metan spada u grupu inertnih zagusljivaca,
jer smanjuje koncentraciju kisika u zraku
metan se lako zapali u blizini plamena ili
izvora topline. Za gaSenje upotrijebiti COz ili
suhu kemikaliju

metan sa zrakom stvara eksplozivnu
smjesu, koja se lako zapali i eksplodira u

blizini plamena ili izvora topline

U normalnom pogonu ne smije doc¢i do propustanja iz plinovoda. Propustanje se moze pojaviti uslijed

loSe odrzavanih prirubni€kih i navojnih spojeva, naprslina vara, loma cijevi ili kvara zapornih organa. U

tom slu€aju pozar moZe izazvati samo nekontrolirano unoSenje otvorenog plamena, iskra, udar groma

ili stati¢ki elektricitet.

Projektant:

Drazen Pek¢ec, dipl.ing.stroj.univ.spec.aedif. (S 685)

s

Drazen Pekéec P
dipl. ing. straj. %pﬁr' 2
Ovladteni inZenjer strojarstva
KELVIN d.o.0.

Pozena SEUGP 685
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7. Tehnicki opis i tehni€ki proracun

7.1. Tehnicki opis

Radove na plinskoj instalaciji, instalaciji grijanja, te smjestaj trosSila izvesti prema ovom projektu.
Obijekt se prikljuuje na postoje¢i PE - HD @ 63 x 5,8 mm srednjetlacni distributivni plinovod radnog
tlaka 3 bar.

Prikljucak plina predvideno je izvesti standardnom PE — HD cijevi (polietilenska cijev visoke gustoce),
izradenoj prema ISO 4437 SDR 11 (S5) za PN 10 promjera @ 32 x 3,0 mm.

Zavarivanje smiju izvoditi samo certificirani zavarivaci upotrebom odgovarajuéih aparata i uz strogo
pridrzavanje uputstava proizvodaca opreme.

Mijesto na kom se izvodi spoj mora se zastititi od vremenski nepovoljnih utjecaja (kiSa, temperatura
ispod 0° C, jednostranog zagrijavanja i sl.).

Plinovodnu cijev postaviti sa padom prema postoje¢em plinovodu. Na mjestu gdje se izvodi spoj sa
postojecim plinovodom potrebno je iskopati rupu dimenzija 1 x 1 m koja zavr§ava 20 cm ispod
plinovoda.

Plinski priklju¢ak zavrSava u limenom ormari¢u gdje je smjeStena oprema mjerno redukcijskog sklopa
(MRS). MRS je smjesten na lokaciji nazna€enoj u crtanim prilozima.

Za potrebe grijanja predvidena je ugradnja kotla na drvne pelete kao Centrometal PelTec-Lambda 96
nazivnog toplinskog ucina 96 kW sa spremnikom peleta volumena 530 .

Za potrebe grijanja i hladenja ugraduju se dvije VRF dizalice topline kao Daikin. Dizalica topline je zrak
- zrak, a rashladni medij je R -410 A. Cijevni razvod rashladnog medija vodi se u spustenom stropu, a
kao elementi za distribuciju hladnog, odnosno toplog zraka koriste se zidne jedinice.

Za potrebe pripreme potrosne tople vode (PTV) predvidena je ugradnja bivalentnog spremnika pri
¢emu je jedan izvor topline za pripremu PTV elektriCna energija, a drugi solarna energija koja se
prenosi putem suncevih kolektora ugradenih na krovu zgrade. Predvidena je ugradnja 2 solarna
kolektora kao Viessmann VITOSOL 100-FM s promjenjivim apsorberskim slojem ThermProtect za
automatsku zastitu od pregrijavanja.

Proragun transmisijskih gubitaka i toplinskih dobitaka izveden je u skladu sa karakteristikama
gradevinskih elemenata.

Instalaciju centralnog grijanja predvideno je izvesti kao kombinaciju dvocijevnog radijatorskog i podnog
grijanja. Izvodi se jedan cirkulacijski krug grijanja, a podno grijanje regulira se putem pumpne
regulacijske grupe pri Eemu svaka regulacijska grupa pokriva dvije susjedne odgojne skupine.

Cijevni razvod mora biti ispitan na &vrsto¢u i nepropusnost u skladu sa opisom u ovom projektu.

S obzirom da prema DIN 4571 — 2 nije neophodno osiguranje od nedostatka vode kod kotlova do 350

kW, ako je provjereno da nedopusteno zagrijavanje pri nedostatku vode ne mozZe nastupiti.
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Instalacija radijatorskog grijanja dimenzionirana je za temperaturni rezim 65/50 °C, a instalacija
podnog grijanja za temperaturni rezim 45/35 °C.

Toplinsku dilataciju vode unutar sustava toplovodnog grijanja preuzima na sebe membranska
ekspanzijska posuda.

Cijevnu mrezu potrebno je nakon montaze, a prilikom probnog pogona kvalitetno izbalansirati.

Sustav grijanja, odnosno hladenja definiran je crtezima u prilogu.

7.2. Primijenjeni termotehnicki sustavi

Za potrebe grijanja, hladenja i pripreme potroSne tople vode primijenjeni su sljedeéi termotehnicki
sustavi:
1. centralno toplovodno grijanje
e izvor topline: kotao na pelet,
e medij prijenosa topline: voda,
e ogrjevna tijela: radijatori, ventilokonvektori, podno grijanje
2. hladenje/grijanje dizalicom topline zrak - zrak
e izvor topline/rashladne energije: dizalica topline zrak - zrak,
e medij prijenosa topline: R - 410 A,
e ogrjevnal/rashladna tijela: zidne ili kazetne unutarnje jedinice
3. priprema potroSne tople vode
e izvor topline: solarna energija i elektricna energija
Sustav centralnog toplovodnog grijanja sluZi za grijanje svih prostorija. Ogrjevni medij priprema se u
centralnoj kotlovnici i akumulira u akumulacijskom spremniku odakle se cirkulacijskom pumpom
distribuira do troSila. Sustav je upravljan automatskom regulacijom ovisno o vanjskoj temperaturi, a
regulacija temperature u pojedinoj prostoriji vr8i se putem termostatskog ventila na radijatoru ili
osjetnika temperature u prostorijama s podnim grijanjem.
VRV sustav sluzi za hladenje jednog dijela prostorija za koje je predvideno hladenje. Sustav moze
sluziti i za grijanje. Regulacija uredaja za hladenje, odnosno grijanja unutar kondicioniranog prostora
vrsi se putem daljinskog ili zidnog upravlja¢a i korisni¢kim odabirom temperature i vremena rada.
Sustav pripreme potroSne tople vode (PTV) kao izvor topline koristi solarne kolektore, a u nedostatku
suncéevog zracenja automatski se uklju€uje elektri¢ni grija¢ i odrzava temperaturu PTV na zadanoj

razini.

7.3. Proracdun transmisijskih gubitaka

Proracun je proveden u skladu sa EN 12831 racunalnim programom. Rekapitulacija proracuna

prilozena je projektu.
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Vanjska projektna temperatura: - 18 °C

Srednja vanjska temperatura za vrijeme sezone grijanja: 4,8 °C

Za gradevinske elemente primijenjeni su koeficijenti prolaza topline sukladno Tehni¢kom propisu o

racionalnoj uporabi energije i toplinskoj zastiti u zgradama (NN 128/15, 70/18, 73/18), a u

dimenzioniranju instalacije grijanja i odabiru ogrjevnih tijela koriSteni su maksimalno dozvoljeni

koeficijenti prijelaza topline.

Gradevni dio v
(W/m2)
1 | Vanijski zidovi, zidovi prema garazi, zidovi prema
provjetravanom tavanu 03
2 | Prozori, balkonska vrata, krovni prozori, ostali 16
prozirni elementi ovojnice zgrade
3 | Ostakljeni dio prozora, balkonskih vrata, krovnih 11
prozora, prozirnih elemenata ovojnice zgrade (Ug)
4 | Ravni i kosi krovovi iznad grijanog prostora, 0.25
stropovi prema provjetravanom tavanu
5 | Stropovi iznad vanjskog zraka, stropovi iznad 0.25
garaze
6 | Zidovi i stropovi prema negrijanim prostorijama i 0.4
negrijanom stubistu temperature viSe od 0 °C
7 | Zidovi prema tlu, podovi na tlu 0,4
8 | Vanjska vrata, vrata prema negrijanom stubistu, s
neprozirnim vratnim krilom i ostakljene pregrade 2,0
prema negrijanom ili provjetravanom prostoru
9 | Stjenke kutija za rolete 0,6
10 | Stropovi i zidovi izmedu stanova ili izmedu razli€itih
grijanih posebnih dijelova zgrade (poslovnih 0,6
prostora.i sl.)
11 | Kupole i svjetlosne trake 25
12 | Vjetrobrani, promatrano u smjeru otvaranja vrata 3,0
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Bilanca potrebne toplinske energije za cijelu zgradu:

kW
Grijanje 96,2
Potrosna topla voda 7,0
Ukupno 103,2

Bilanca potrebne energije za hladenje:

kW
Hladene prostorije 63,00
Ukupno 63,00

7.4. Potrebna koli€¢ina plina

Prema odredbama distributera plina, instalaciju plina potrebno je dimenzionirati za sve potencijalne

potrosace.

Potrebna koli€ina plina za potrebe grijanja:

Vrsta srr:lgg‘:;"; Broj Faktor kolic¢ina vrsni protok
trosila ! v trosila istovremenosti plina Vs
a
Plinski $tednjak (GH) 1,0 1 1 1,0 1,0

7.5. Dimenzioniranje instalacije plina

Dimenzioniranje plinske instalacije izvr§eno je raCunalnim programom FINE N Gas i priloZzeno je

projektu.

7.6. lzbor regulatora tlaka (3 bar/20 mbar)
Parametri za izbor regulatora tlaka i plinomjera:

- Vukupno = 1,0 (mnB/h)

- pu = 3 (bar)
- pizt = 20 (mbar)

Odabrano kao Kogaz, DN 25.

7.7. Izbor plinomjera

- potrebna koli¢ina plina
- ulazni tlak

- izlazni tlak

Za proracunom odredenu koli€inu plina zadovoljavajuéi je plinomjer s mjehom s temperaturnom

korekcijom veli¢ine G - 4, DN 25, opterec¢enja 0,04 + 6 (m3/h).
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7.8. Volumen instalacije

DN

15
20
25
32
40
50
65
80
100

(m2)

0,00017671
0,00031416
0,00049087
0,00080425
0,00125664
0,00196350
0,00331831
0,00502655
0,00785398

duljina
dionice

(m)

O O O o o o

ukupno:

volumen
instalacije
o

0,00

1,57
12,27
0,00
0,00
0,00
0,00
0,00
0,00
13,84

7.9. Cirkulacijska pumpa - radijatorsko, podno i ventilokonvektorsko grijanje

Q - ogrjevni ucin

G - maseni protok

Ap - pad tlaka

Pe - elektricna snaga

| - jakost struje

U - napon

Grundfos ALPHA3 32-60
Q=99 (kW), G=4200 (kg/h), Ap=30 (kPa)
Pemax= 103 (W), Imax= 0,44 (A), 220 V/1/50 HZ

7.10. Dimenzioniranje ekspanzijske posude instalacije grijanja

Dimenzioniranje ekspanzijske posude instalacije grijanja obavljeno je kalkulatorom proizvodaca

ekspanzijskih posuda Zilmet (Italija) https://zilmet.it/en/heating-vessels.

Ulazni parametri za odabir posude:

Volumen vode u sustavu grijanja = 1400 (I)

Volumen vode u kotlu = 245 (1)

Volumen vode u akumulacijskom spremniku = 2160 (1)


https://zilmet.it/en/heating-vessels
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Ukupna koli¢ina vode = 3805 (l)

Maksimalna radna temperatura = 70 °C

Tlak otvaranja sigurnosnog ventila = 2,5 (bar)
Pocetni tlak u ekspanzijskoj posudi = 1,5 (bar)
Odabrano: CAL-PRO 600

Volumen 600 (I), maksimalni tlak 6,0 (bar)

7.11. Priprema potrosne tople vode (PTV)

Kao energent za potrebe pripreme PTV Koristiti ¢e se solarna energija i elektriCha energija.

Potrebna koli¢ina PTV

S obzirom da ne postoje smjernice za dimenzioniranje spremnika PTV za objekte ovakve nhamjene
koristit ¢e se osobno iskustvo projektanta i smjernica Viessmann “Upute za projektiranje” (5418 065
HR 05/2016), stranica 18, Odredivanje potrebne topline za zagrijavanje pitke vode u hotelima,
pansionima i domovima.

Kod proracuna potrebe za toplom vodom Kkoristi se potrebna koli¢ina toplinske energije prema tablici,
za umivaonik u jednokrevetnoj sobi. U vrtickim skupinama nalazi se po 4 umivaonika, a u jasli¢kim po

3. Daljnjih 9 umivaonika rasporedeno je unutar objekta sukladno namjenama prostorija.

Tablica: Zahtjev potroSnje na potroSnim mjestima po mjestu potrodnje

Mjesto Koli¢ina Zahtjev potro3nje na
potro&nje potrosnje po | potroSnim mjestima Q,, ;.4
koristenju u |
po po dvokrevetnoj
jednokrevetnoj | sobi u kWh
sobi u kWh
Kada 170 7,0 10,5
Kabina za 70 3,0 4.5
tudiranje
Umivaonik 20 0.8 1,2

Proracun potrebnog volumena spremnika

Qnmaks - zahtjev potroSnje na potroSnim mjestima po potroSnom mjestu u kwh = 0,8

n - broj mjesta s istim zahtjevom potroSnje na potroSnim mjestima = 33
én - faktor koristenja (istovremenost) = 0,25

¢2 - faktor nacina zivota = 1,2

Za - vrijeme zagrijavanjau h = 2,0

Zs - trajanje najvece potrebe tople vode uh =1,5

Vv - volumen spremnika PTV-a u |
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Ta - akumulacijska temperatura spremnika u °C = 50
Te - temperatura dotoka hladne vode u °C = 10
a - faktor stanja napunjenosti spremnika = 0,8

Qnhmaks =33 x 0,8 = 26,4 (KWh)

860 X Y:(n X Qhmax) X ¢n X ¢p2 X ZA
- (ZA + ZB) x (Ta — Te) x a
860 x 26,4 x 0,25 x 1,2 x 1,5
T (20+15) x (50 — 10) x 0,8
V=122l
Odabrano: spremnik kao Viessman Vitocell — 100 - B (tip CVB) volumena 300 I.

=122

7.12. Potreban toplinski u€in za zagrijavanje spremnika PTV

On Vv ><c><Z('I/'jl -Te)
pri ¢emu je:
Q - u€in zagrijavanja kW
Zn - vrijeme zagrijavanja u satima (odabrano Za=2,0)
\% - volumen spremnika u litrama
Ta - akumulacijska temperatura spremnika u °C (odabrano 50 °C)
Te - temperatura dotoka hladne vode u °C (pretpostavljeno 10 °C)
300 x (50 — 10)
“="geoxz 0

Odabirem spremnik kao Viessman Vitocell — 100 — B (tip CVE) volumena 300 I.
- nazivni toplinski u€in za zagrijavanje 7,0 kW

- sintegriranim elektricnim grijatem

7.13. Recirkulacijska pumpa PTV

Recirkulacijska pumpa ima svoju regulaciju, koja ima osjetnik temperature u recirkulacijskom vodu i
Ltajmer®. ;Tajmer* prebacuje rezim rada u dnevni/noéni nacin rada, dok temperaturni osjetnik biljeZi

temperaturu vode u recirkulacijskom vodu. Ukoliko temperatura vode padne ispod zadane, uklju€uje se



Reluin

doo.

Dr VoMaceka 7
34000 Dozega
CIS/350=705

Gradevina:

Lokacija:
Investitor:

Projektant:

Gradevina javne namjene - Djeéji vrti¢ i jaslice Broj projekta: P - 2021 - 129
novoformirana k.¢.br. 1436, k.o. Pozega Datum izrade: prosinac, 2021.
Grad Pozega, Trg Sv. Trojstva 1, Pozega Stranica br: 25
Drazen Pek¢ec, dipl.ing.stroj.univ.spec.aedif. (S 685)

l E-mail: kerin@kerin.hr

recirkulacijska pumpa koja cirkulacijom dovodi toplu vodu do izljevnog mjesta, $to omogucuje trenutno

istjecanje tople vode.

Dimenzioniranje pumpe vrs§im prema smjernici Vortex Technical Guide https://www.deutsche-

vortex.com/pumps/index.php?rex _media type=pdf&rex media file=technische-broschuere blueone-

bwo.pdf stranice 19, 20, 21 i 22.

Qw =1xq=150x7 = 1050

Qw - gubitci topline svih toplih vodova (W)
I - duljina toplih vodova (m) = 150
q - gubitak topline (W/m) =7
At - razlika temperature (K) = 2
Vo = Qu 1050 437
P Xexat 1x12x2
Vp - koli¢ina vode u protoku (I/h)
p - gustoca (kg/l) = 1
c - specifi¢na toplina (Wh/kg K) = 1,2

Parametri za odabir pumpe:

V=437 (I/h), pad tlaka Ap=100 (mbar)
Odabrano: Pumpa kao Wortex BWO 155 SL, 230 V/50 Hz

7.14. Ekspanzijska posuda spremnika PTV

Dimenzioniranje ekspanzijske posude spremnika PTV obavljeno je kalkulatorom proizvodaca

ekspanzijskih posuda Zilmet (ltalija) https://zilmet.it/en/sanitary-vessel.

Ulazni parametri za odabir posude:
Volumen vode = 300 (1)

Maksimalna radna temperatura = 65 °C

Tlak otvaranja sigurnosnog ventila = 6 (bar)

Pocetni tlak u ekspanzijskoj posudi = 2 (bar)

Odabrano kao Zilmet Hydro Pro 18, volumen 18 (1), maksimalni tlak 10 (bar)


https://www.deutsche-vortex.com/pumps/index.php?rex_media_type=pdf&rex_media_file=technische-broschuere_blueone-bwo.pdf
https://www.deutsche-vortex.com/pumps/index.php?rex_media_type=pdf&rex_media_file=technische-broschuere_blueone-bwo.pdf
https://www.deutsche-vortex.com/pumps/index.php?rex_media_type=pdf&rex_media_file=technische-broschuere_blueone-bwo.pdf
https://zilmet.it/en/sanitary-vessel
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7.15. Solarno grijanje

Predvidena je ugradnja 2 solarna kolektora kao Viessmann Vitosol 100 - FM s automatskim
temperaturnim isklju¢ivanjem ThermProtect povrsine apsorbera po 2,32 m? (ukupno 4,64 m?2).

Prilikom postavljanja kolektora idealan je kut nagiba od 35 do 45°.

Svi topli vodovi toplinski se izoliraju. Vodovi se montiraju u padaju¢em polozZaju u odnosu na kolektor.
Time se osigurava bolje ponaSanje pri isparavanju Citave solarne instalacije u slu€aju stagnacije i
smanjuje se termic¢ko opterecenje svih komponenti instalacije.

Cjevovodni sustav solarnog kruga potrebno je elektricki vodljivo spaijiti u donjem dijelu zgrade,
Integriranje instalacije kolektora u postojec¢i gromobranski uredaj ili na gromobranski uredaj

koji treba izvesti ili izradu lokalnog izjednacenja potencijala smiju izvesti samo ovlasteni stru€njaci.

Da bi se moglo sprijecilo isparavanje solarnog medija, treba osigurati optimalan tlak punjenja solarne
instalacije. Na najvi8oj tocki u solarnoj instalaciji tlak treba iznositi 3,0 bar.

Za sprje€avanje pregrijavanja tople potroSne vode na temperaturu ve¢u od 60°C ugraduje se
termostatski mjesacki automat koji u slucaju prekoracenja podeSene maksimalne temperature prilikom
potrosnje u toplu vodu mije$a hladnu vodu.

Buduéi da ¢e u sustavu PTV biti ugradena i recirkulacijska pumpa, kako bi se postigao komfor tople
vode i sprijec€ilo istjecanje vecih koli€ina nezagrijane vode, potrebno je izvesti bypass vod izmedu ulaza

cirkulacije na spremniku PTV i ulaza hladne vode na mjeSackom automatu.

7.16. Princip rada sustava solarnog grijanja potrosne tople vode

Sunce zagrijava apsorber u kolektoru i solarni fluid koji u njemu cirkulira. Fluid se putem cirkulacione
pumpe prenosi do donjeg izmjenjivaca u spremniku PTV.

U spremniku PTV se preko izmjenjivaCa zagrijava sanitarna voda. Solarna automatika uklju€uje pumpu
u solarnom krugu uvijek samo onda kada je temperatura u kolektoru veéa od one u donjem dijelu
spremnika. Razlika temperature utvrduje se pomocu temperaturnog osjetnika na kolektoru i u solarnom
spremniku potro$ne tople vode. Ako temperatura padne ispod odredene granice automatika iskljucuje
pumpu solarnog kruga jer se ne moze ocekivati zna¢ajno energetsko iskoriStenje, a pumpa ne bi
trebala beskorisno troSiti elektricnu energiju. Ako sunceva energija nije dostatna za zagrijavanje PTV-a
zagrijavanje Ce se izvrsiti preko elektricnog grijaca tople vode spojenog na spremnik.

Smijestaj solarnih kolektora uvjetovan je geometrijom krova i orijentacijom zgrade. Orijentacija krova je
povoljna s aspekta solarnog grijanja.

Za dimenzioniranje sustava solarnog grijanja koristene su Smjernice Viessmann 5837 440 HR 5/2016.
Instalacije kolektora mogu se koristiti s razli€itim specificnim volumnim protocima. Jedinica za to je

protok u l/(h x m?). Referentna veli¢ina je povrSina apsorbera. Velik volumni protok pri istom ucinu
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kolektora podrazumijeva manju razliku temperature u krugu kolektora, a nizi volumni protok vecu
razliku temperature.

U slucaju velike razlike temperature raste srednja temperatura kolektora, tj. smanjuje se stupan;
djelovanja kolektora. Stoga je pri nizim volumnim protocima potrebno manje energije za pogon pumpe,
a cjevovodi se mogu dimenzionirati manjima.

Sustav ¢e se dimenzionirati za protok od oko 25 I/(h x m?).

7.17. Dimenzioniranje solarne pumpe

Specifi¢ni volumni protok za kolektore odreduje se tipom kolektora i planiranim na¢inom pogona
kolektorskog polja. Ovisno o na¢inu spajanja kolektora iz toga proizlazi otpor protoka kolektorskog
polja.

Ukupni volumni protok solarne instalacije proizlazi iz umnoska specificnog volumnog protoka i povrsine
apsorbera. Dimenzija cjevovoda odreduje se polazeci od pretpostavke potrebne brzine strujanja
izmedu 0,4 i 0,7 m/s.

Nakon odredivanja dimenzije cjevovoda proracunava se otpor protoka cjevovoda (u mbar/m)

Kod proracuna otpora protoka treba imati na umu &injenicu da toplinski medij posjeduje viskoznost koja
se razlikuje od viskoznosti Ciste vode. S porastom temperature medija hidraulicka se svojstva
izjednaCavaju. Kod niZih temperatura oko to€ke smrzavanja velika viskoznost toplinskog medija moze
dovesti do toga da je u€in pumpe za oko 50 % viSi nego kod Ciste vode. Od temperature medija od oko

50 °C (regulacijski pogon solarne instalacije), razlika u viskoznosti tek je vrlo mala.

Zeljeni volumni protok: 25 l/(h x m?2)

Povrsina solarnih kolektora: 2 x 2,32 = 4,64 (m?)

Ukupni volumni protok: 4,64 x 25 = 116 (I/h) = 1,93 (I/m)
Odabrano: bakrena cijev @ 12 x 1,0 (DN 10)

Otpor protoka (oc€itano iz dijagrama): 6,8 (mbar/m) = 0,68 (kPa/m)

Odabrano: kao Viessmann Solar - Divicon

7.18. Solarna ekspanzijska posuda

Za dimenzioniranje solarne ekspanzijske posude vazno je uzeti u razmatranje promjene volumena
medija prijenosnika topline uzrokovane poviSenom temperaturom, volumenom vodene pare koja moze
nastati u polju kolektora i u dijelu hidrauli¢nih priklju¢aka u slu€aju stanja mirovanja instalacije.
Dimenzioniranje solarne ekspanzijske posude obavljeno je prema Viessmann Priru¢niku solar
https://www.viessmann.com/media-wcm-ext/content/dam/mpi_hr/PDFE-prospekti/PDF-
Prirucnici/Prirucnik _solar 05-2009 GB.pdf



https://www.viessmann.com/media-wcm-ext/content/dam/mpi_hr/PDF-prospekti/PDF-Prirucnici/Prirucnik_solar_05-2009_GB.pdf
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Gradevina: Gradevina javne namjene - Djeéji vrti¢ i jaslice Broj projekta: P - 2021 - 129
; t z ]

Lokacija: novoformirana k.¢.br. 1436, k.o. Pozega Datum izrade: prosinac, 2021.
Investitor: Grad Pozega, Trg Sv. Trojstva 1, Pozega Stranica br: 28
d.oo. Projektant: Drazen Pekéec, dipl.ing.stroj.univ.spec.aedif. (S 685)

Dr VoMaceka 7
34000 Dozega

i l E-mail: kelvin@kelvin.hr

Minimalna dimenzija ekspanzijske posude izraunava se pomocu sljedece formule:

pe*+1
Pe " Pa

Viagmin = [ Vp + Vy) x

Vo =Vian * Ve + e V,
pri ¢emu je

Vb - volumen ekspanzije

Volumen ekspanzije Vb je zbroj volumena koji zauzima vodena para tijekom stanja mirovanja

instalacije i promjene volumena medija prijenosnika topline zbog povi$enja temperature.

Vol - koli€ina medija prijenosnika topline sadrzana u polju kolektora. Ovaj volumen se u fazi stanja

mirovanja instalacije puni vodenom parom.

Vr - Volumen prikljuénog voda u kojem se pojavljuje isparavanje
Tijekom faze stanja mirovanja instalacije, vodena para se $iri i u dio hidrauli¢nih priklju¢aka polaznog i

povratnog voda.

e - volumetrijski koeficijent ekspanzije medija prijenosnika topline
Koeficijent ekspanzije iznosi 0,085 kod temperature akumulacije od 10°C i maksimalne temperature od
130°C.

Va - volumen solarne instalacije
To je zbroj koli€ine medija prijenosnika topline u kolektorima, u hidrauli€nom krugu i u izmjenjivacu

topline.

Vv - rezerva radnog medija
Rezerva radnog medija treba sprijeCiti da u solarnom krugu nastane podtlak. Ona iznosi 0,5%

volumena instalacije, ali najmanje 3 |.

pa - tlak akumulacije solarne instalacije (bar)

pa = 2 bar

pe - maksimalni tlak instalacije (bar)

pe = 0,9 x nazivni tlak sigurnosnog ventila=0,9 x 6 = 5,4
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Tlak akumulacije solarne instalacije treba biti takav da niti u jednom radnom stanju zrak ne moze uéi u
instalaciju zbog podtlaka. U najviSoj to€ki instalacije pretlak treba biti uvijek 0,8 bar. Buduci da se
membranska ekspanzijska posuda nalazi u suterenu, na ovaj minimalni tlak treba jo$ pribrojiti statiCki
tlak instalacije.

On se izraCunava iz visine instalacije Hinstal i specifiCne razlike tlaka od 0,1 bar/m.

pa = 0,8 bar + pstat = 0,8 bar + Himp x 0,1 bar/m

pa=08+9x%x0,1=0,8+0,9=1,7 (bar) - minimalno 1,8 (bar)

pa = 2 (bar) - usvojeno

Viol = 1,83 x 2 = 3,66 (1)

Vi=1(l)

e = 0,085

Vspiraia = 10,7 () - volumen spirale u spremniku
Veijevovod = 12 (I) - volumen vode u cijevhom razvodu
Va = Vkol + Vspirala + Vcijevovod = 3,66 + 10,7 + 12 = 26,36
Vb =3,66+ 1+ 0,085 x (3,66 + 10,7 + 12) =6,9

Vmaemin = (6,9 + 3)%x(5,4+2)/(5,4-2)=21,5 ()
Odabrano: Solarna ekspanzijska posuda kao Viessmann volumena 25 |

7.19. Dimenzioniranje dimnjaka za pelet peé¢

Sukladno smjernicama proizvodaca kotla https://www.centrometal.hr/public/downloads/kotlovi-za-

pelete/peltec/PelTec-tehnicke-upute-kotao.pdf dimenzioniran je dimnjak.

Dimnjak mora biti dobro toplinski izoliran, plinonepropustan i gladak. Na donjem dijelu dimnjaka moraju
biti ugradena vrata za CiS¢enje. Zidani dimnjak mora biti troslojan sa srednjim izolacijskim slojem iz
mineralne vune. Debljina izolacijskog sloja iz mineralne vune je minimalno 30 mm.

Izbor i izgradnja dimnjaka mora biti izvedena od strane ovlastene osobe.

Dimnjak je dimenzioniran prema dijagramu za odabir dimnjaka, te za efektivnu visinu cca 6 m svijetli
promjer mora biti @ 250 mm.

Dimnja¢a moze biti ugradena pod bilo kojim kutom koji omoguc¢ava nesmetan izlaz dima. Dimnja¢a
mora imati otvore koji omogucéuju &iS¢enje po cijeloj duZini cijevi ili moraju osigurati lako uklanjanje
nakupina duz cijele cijevi. Da bi se sprije€io ulazak kondenzata u kotao, dimovodna cijev mora biti
ugradena 10 mm dublje u dimnjak. Spojnu dimovodnu cijev izmedu kotla i dimnjaka, obavezno je

toplinski izolirati termoizolacijskim slojem mineralne vune debljine minimalno 30 mm.


https://www.centrometal.hr/public/downloads/kotlovi-za-pelete/peltec/PelTec-tehnicke-upute-kotao.pdf
https://www.centrometal.hr/public/downloads/kotlovi-za-pelete/peltec/PelTec-tehnicke-upute-kotao.pdf
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7.20. Otvor za svjezi zrak

Prostorija za smjestaj kotla mora imati otvor za dovod svjezeg zraka. Otvor mora biti zasticen mrezom
ili reSetkom.
A=6,02xQ=6,02x96=577,92~580 cm?

Minimalna efektivna povrsina dozraénog otvora: 580 cm?.

7.21. Akumulacijski spremnik tople vode

Sukladno smijernici proizvodaca kotla https://www.centrometal.hr/public/downloads/kotlovi-za-

pelete/peltec/PelTec-tehnicke-upute-kotao.pdf preporuka je da u sustavu grijanja bude ugraden

akumulacijski spremnik volumena minimalno 1920 I. Odgovarajuéi je spremnik kao Centrometal CAS
2001 volumena 2160 I.

7.22. Cijevni razvod

Temeljni cijevni razvod vodi se u spustenom stropu i izolira toplinskom izolacijom za instalacije
toplinske instalacije minimalne debljine 13 mm. Cijevni razvod izvodi se bakrenim cijevima. Cijevi se
spajaju tehnikom mekog lemljenja ili press fitinzima. Svi spojevi izvedeni u podu ili podzbukno spajaju
se tehnikom tvrdog lemljenja ili press fitinzima. Dimenzije cijevnog razvoda navedene su na crteZzima.

Izolacija mora biti vatrootpornosti B-dO.

7.23. Podno grijanje

U prostorijama vrtickih i jaslickih skupina predvidena je izvedba podnog grijanja. Prostorija svake
skupine ima vlastiti ormari¢ sa razdjelnikom podnog grijanja i vlastiti regulator temperature prostorije.
Predvidena temperatura u temeljnom razvodu je 65 °C, a reducira se na polaznu temperaturu podnog

mijeSajuca grupa (ukupno 4 grupe)

7.24. Grijanje i hladenje dizalicama topline

Proracun dobitaka topline raden je skra¢enim postupkom u skladu sa smjernicama Priru¢nika za
ventilaciju i klimatizaciju (Boris Labudovi¢, 2000., Energetika marketing, Zagreb), str. 265, Obrazac za
procjenu rashladnog ucina.
Buduéi da je Drzavnim pedagoSkim standardom propisano hladenje dnevnih boravaka u kojima borave
djeca zbog racionalnog gospodarenja energijom hladenje nije predvideno u svim ostalim sadrzajima
vrtiéa. Osim dnevnih boravaka prostorije u kojima je moguée hladenje su:

1.7 Kabinet

1.8 Spremiste


https://www.centrometal.hr/public/downloads/kotlovi-za-pelete/peltec/PelTec-tehnicke-upute-kotao.pdf
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1.9 Odgoijitelji

1.23 Medicinska sestra

2.7 PVN - polivalentna dvorana
2.13 Kabinet

2.14 Garderoba

2.15 Odgojitel;i

2.16 Ured

Za potrebe hladenja i grijanja u prijelaznom razdoblju odabran je sustav dizalice topline zrak - zrak.
Rashladni medij je R - 410A.

Predvidena je ugradnja dva VRV/VRT (variant refigerent volume / temperature) sustava. Jedan sustav
koji se sastoji od dvije vanjske jedinice za grijanje i hladenje sjevernog dijela zgrade (vrticke i jaslicke
skupine, PVN i pripadajuée prostorije). Drugi sustav je za grijanje i hladenja dijela administrativnih
prostorija i prostorije medicinske sestre u juznom dijelu zgrade.

Razvod rashladnog medija vrsi se toplinski izoliranim bakrenim cjevovodom smjestenim u spustenom
stropu. Cjevovod se spaja tehnologijom tvrdog lemljenja.

Vanjske jedinice su sljedecih tehnickih karakteristika:

Tehni¢ke karakteristike (sustav 1):

Jedinica je sastavljena iz dva modula slijedecih pojedinacnih tehnickih karakteristika:
Tip: 8 HP - kom 1

Qh = 22,40 kW

Qg = 25,0 kW

Dimenzije 1 modula:

(8 xd xv)=1240 x 765 x 1685 mm

TeZina 1 modula: 302 kg

Tip: 10 HP - kom 1

Qh = 28,0 kW

Qg =31,5kwW

Dimenzije 1 modula 10 HP:

(8 xd xv)=1240 x 765 x 1685 mm

TeZina ukupno: 302 kg

ZajedniCke karakteristike sustava:

Jedinica omoguéuje spajanje do 64 unutarnje jedinice.

Tehni¢ke karakteristike:
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Qh ukupno = 50,4 kW

Priklju¢na snaga:

N ukupno =15,12kw / 400V - 50 Hz
SEER = 6,47

ns,c = 255,7 %

Tv=35°C ST

Tp =27°C ST, 19°C VT

Qg ukupno = 56,5 kW

N ukupno =14,35 kW / 400V - 50 Hz
SCOP = 3,59

ns,h =140,5 %

Tv=7°C ST

Tp =20°C ST

Qg ukupno = 51,59 kW (Tv=-15°C VT, Tp = 20°C ST, 100 CR)

N ukupno =15,56 kW / 400V - 50 Hz

Qg ukupno = 49,59 kW (Tv= -17°C VT, Tp = 20°C ST, 100 CR)

N ukupno = 15,35 kW / 400V - 50 Hz

Qg ukupno = 44,84 kW (Tv= -20°C VT, Tp = 20°C ST, 100 CR)

N ukupno = 14,33 kW / 400V - 50 Hz
Radno podrugje: grijanje: od -25° do 16°C
Radno podrucje: hladenje: od -5° do 43°C
Nivo zvu¢ne snage: 79 dB(A)

Dimenzije ukupno:

(8 xd x v)=2480 x 765 x 1685 mm

TeZina ukupno: 604 kg

Prikljuak: tekuc¢a faza: 15,9 mm
Prikljucak: plinovita faza: 28,6 mm

Medij: R-410A

Tehnicke karakteristike (sustav 2):
Qh =12,1 kW

Priklju&na snaga:

N-hladenje(nom.)= 3,43 kW / 230V -50 Hz

EER: 3,53
Tv=35°C ST
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Tp =27°C ST, 19°C VT

SEER: 8.1

Qg = 14,2 kW

N-grijanja= 4,14 kW / 230V - 50 Hz
COP: 3,43

Tv=7°C ST

Tp =20°C ST

SCOP: 4.6

Radno podrucje: grijanje: od -20° do 15,5°C
Radno podrucje: hladenje: od -5° do 46°C
Protok zraka hladenje: 5.460 m3/h

Protok zraka grijanje: 5.460 m3/h

Nivo zvuénog tlaka: hladenje: 51 dBA
Nivo zvuéne snage: hladenje: 68 dB(A)
Dimenzije (3 x d x v)=940 x 460 x 823 mm
Tezina: 94 kg

PrikljuCak: teku¢a faza: 9,52 mm
Prikljuak: plinovita faza: 15,9 mm

Radni medij: R-410A

Unutarnje jedinice su:

Qh=22kw

Qg =2,5kwW

N=20/30 W - 230 V - 50 Hz

Protok zraka hladenje: 7 - 9,1 m3/min

Nivo zvuénog tlaka: hladenje: 28,5 - 33 dBA
Nivo zvuénog tlaka: grijanje: 28,5 - 34 dBA
Nivo zvuéne snage: hladenje: 52 dB(A)
Dimenzije: (8 x d x v)= 795 x 266 x 290 mm
Tezina: 12 kg

Boja kucista: bijela

Priklju¢ak tekuca faza: 6,35 mm

Priklju€ak plinovita faza: 12,7 mm

Medij: R-410A
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Qh=2,8kwW

Qg =3,2kW

N=30W -230V -50 Hz

Protok zraka hladenje: 7 - 9,4 m3/min

Nivo zvuénog tlaka: hladenje: 28,5 - 35 dBA
Nivo zvuénog tlaka: grijanje: 28,5 - 36 dBA
Nivo zvuéne snage: hladenje: 53 dB(A)
Dimenzije: (8§ x d x v)= 795 x 266 x 290 mm
Tezina: 12 kg

Boja kucista: bijela

Priklju¢ak tekuca faza: 6,35 mm

Prikljucak plinovita faza: 12,7 mm

Medij: R-410A
Qh=4,5kw
Qg =5 kW

N=20W - 230V - 50 Hz

Protok zraka hladenje: 9,7 - 12,2 m3/min
Nivo zvuénog tlaka: hladenje: 33,5 - 37 dBA
Nivo zvu¢nog tlaka: grijanje: 33,5 - 38 dBA
Nivo zvuéne snage: hladenje: 55 dB(A)
Dimenzije: (8 x d x v)= 1050 x 269 x 290 mm
TeZina: 15 kg

Boja kucista: bijela

Priklju¢ak tekuca faza: 6,35 mm

Prikljuak plinovita faza: 12,7 mm

Medij: R-410A

Qh =5,6 kW

Qg =6,3 kW

N=30/40 W - 230 V - 50 Hz

Protok zraka hladenje: 11,5 - 14,4 m3/min
Nivo zvuénog tlaka: hladenje: 35,5 - 41 dBA
Nivo zvuénog tlaka: grijanje: 35,5 - 42 dBA

Nivo zvu¢ne snage: hladenje: 58 dB(A)
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Dimenzije: (§ x d x v)= 1050 x 269 x 290 mm
Tezina: 15 kg

Boja kucista: bijela

Priklju¢ak tekuca faza: 6,35 mm

Priklju¢ak plinovita faza: 12,7 mm

Medij: R-410A

Unutarnja jedinica VRV sustava kazetne SLIM izvedbe
Qh=7,1kwW

Qg =8 kW

N=60 W - 230V - 50 Hz

Protok zraka hladenje: 10,7 - 16,6 m3/min

Protok zraka grijanje: 10,7 — 16,6 m3/min

Nivo zvuénog tlaka: hladenje: 30 - 35 dBA

Nivo zvu¢nog tlaka: grijanje: 30 - 35 dBA

Nivo zvuéne snage: hladenje: 53 dB(A)
Dimenzije: (8 x d x v)= 840 x 840 x 204 mm
Tezina: 21 kg

Dimenzije panela: (3 x d x v)= 950 x 950 x 65 mm
Tezina panela: 5,5 kg

Boja kucista: bijela

Priklju¢ak tekuca faza: 9,52 mm

Prikljuak plinovita faza: 12,7 mm

Medij: R-410A
Qh =3,6 kW
Qg =4 kw

N=30/40 W - 230 V - 50 Hz

Protok zraka hladenje: 7 - 9,8 m3/min

Nivo zvuénog tlaka: hladenje: 28,5 - 37,5 dBA
Nivo zvuénog tlaka: grijanje: 28,5 - 38,5 dBA
Nivo zvuéne snage: hladenje: 55 dB(A)
Dimenzije: (8 x d x v)= 795 x 266 x 290 mm
TeZina: 12 kg

Boja kucista: bijela
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Priklju¢ak tekuca faza: 6,35 mm
Priklju¢ak plinovita faza: 12,7 mm
Medij: R-410A

7.25. Odvod kondenzata

U periodu hladenja na lamelnom izmjenjivacu unutarnjih jedinica dolazi do izdvajanja kondenzata, koji
se skuplja u tavi za odvodnju kondenzata te se posebnim cjevovodom (PVC) odvodi prema izljevnim
mjestima.

Odvod kondenzata treba voditi u padu od minimalno 0,5% prema izljevnom mjestu. Prije spoja odvoda
kondenzata na izljevno mjesto kuéne kanalizacije izvodi se sifoniranje tipskim sifonskim sklopom (kao
proizvod HL 138 ili sl.).

7.26. Ventilacija sanitarija

Sukladno Drzavnom pedago$kom standardu sanitarne prostorije moraju biti mehanicki ventilirane. Uz
svaku vrti¢ku i jasliCku skupinu smjestena je pripadajuéa grupa sanitarnih prostorija. Proracun
potrebnih koli€ina zraka vrSi se za karakteristi€énu prostoriju i primjenjuje se za svih 8 sanitarnih

prostorija.

Naziv prostorije Povrsina | Visina Volumen | Broj Koli¢ina
izmjena | zraka
zraka

m2 m m3 1/h m3/h

Sanitarije 19,00 3,00 57,00 3,00 171,00

Ukupno: | 171,00

Odabran ventilator kao Helios RRK 160 (regulacija rada regulatorom s 5 brzina ili u sprezi s rasvjetom)

- oznaka broj 1 na crtezu.

Vots=171 (m3/h)

Ap=250 (Pa)

Na ulaznim vratima u garderobu, u donjoj zoni vrata, ugraduju se dozra¢ne reSetke minimalne

efektivne povrsine 250 cm?2.

Ventilacioni kanali u sanitarijama spajaju se u centralni ventilacioni kanal @ 250 mm postavljen

vertikalno i na koji se spajaju dvije sanitarne prostorije u suterenu i dvije sanitarne prostorije u
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prizemlju. Izvode se dvije ventilacijske vertikale na koje su spojene po 4 prostorije (2 u suterenui 2 u

prizemlju).

7.27. Obrada vode za instalaciju centralnog grijanja

Kako bi se sprijecilo nastajanje kamenca, ¢ime se umanjuje efikasnost instalacije centralnog grijanja,
preporuka je ugraditi sustav omekSavanja vode. S obzirom na koli€inu vode u sustavu grijanja (koja
iznosi oko 1400 I), te s obzirom da je rije€ o diskontinuiranom procesu (instalacija se jednom napuni i
periodicki ju je potrebno dopunjavati) nije potreban uredaj velikog proto€nog kapaciteta ali je prilikom
prvog punjenja instalacije potrebno povesti raCuna da se instalacija ne puni kapacitetom veéim nego
§to je kapacitet uredaja za omek3avanje.

Zadovoljavajuci je uredaj kao CWG_SOFT/VAKO04-metar, s priklju¢kom 1“ i protokom 450 I/h.

Prvo punjenje instalacije mora trajati minimalno 4 sata.

7.28. lzvedbena dokumentacije

Svi detalji nuzni za ispravno vodenje i postavljanje instalacija, detalji polozaja i prodora instalacija kroz
armirano betonsku konstrukciju moraju se obraditi i prikazati izvedbenom projektnom dokumentacijom.

TroSkovnik radova pravi se nakon izrade izvedbene projektne dokumentacije.

Projektant:
Drazen Pek¢ec, dipl.ing.stroj.univ.spec.aedif. (S 685)

Drazen Pekcec
dipl. ing. stroj.

Qvladteni inZenjer strojarstva

KELVIN d.o..
pELRaR SEUGP 685
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8. Program kontrole i osiguranja kvalitete

U pogledu programa kontrole i osiguranja kvalitete, potrebno je u potpunosti pridrzavati se svih vazecih
zakona, tehnickih propisa i prihvaé¢enih pravila tehni¢ke prakse.
Kontrola i osiguranje kvalitete svode se, uglavnom, na kontrolu izvodac¢a radova u pogledu njegove
mogucnosti gradnje i osposobljenosti, na kontrolu materijala i opreme koji ¢e se ugraditi, na kontrolu
izvodenja radova od strane nadzornog inZenjera, na kontrolu izgradene instalacije u pogledu njene
¢vrstoce i nepropusnosti, te posebno na kontrolu izvedene antikorozivne zastite. Navedeno se
ostvaruje vizualnim pregledima, ispostavom certifikata ili potvrda od strane proizvodaca, izvodaca i
ovlastene ustanove.
Proizvodi i oprema mogu se upotrebljavati samo ako je njihova kvaliteta dokazana ispravom
proizvodaca ili certifikatom, sukladno posebnom zakonu.
Plinske cijevi, prirubnice i njihovi spojevi, navojni fazonski komadi, fazonski komadi za zavarivanje i
cijevni lukovi moraju odgovarati:

HRN EN 10220:2003 - BeSavne i zavarene Celi¢ne cijevi -- Mjere i duljinske mase

HRN EN 1092-1 Prirubnice i njihovi spojevi - Kruzne prirubnice za cijevi, ventile, spojne

dijelove i pribor, oznagene PN oznakom - 1. dio: Celi¢ne prirubnice,

HRN EN 1514-1 Prirubnice i njihovi spojevi - Dimenzije brtvi za prirubnice s PN oznakom - 1.

dio: Nemetalne plosnate brtve s ili bez umetaka,

HRN EN 1515-1 Prirubnice i njihovi spojevi - Vijci i matice - 1 dio: Izbor vijaka i matica,

HRN EN 10220 Be3avne i zavarene CeliCne cijevi - OpcCe tablice mjera i duljinskih masa,

DIN EN 10241 Celi¢ni fazonski komadi s navojem,

DIN EN 10242 Navojni fazonski komadi od temper lijeva,

DIN EN 10253-1 Fazonski komadi za zavarivanje - 1. dio :nelegirani elici za opéu upotrebu i

bez posebnih ispitnih zahtjeva,

DIN EN 10255 Nelegirane Celi¢ne cijevi podobne za zavarivanje i narezivanje navoja,

DIN 2501-1 Prirubnice, Priklju¢ne mjere

DIN 2605-1 Fazonski komadi za zavarivanje, cijevni lukovi, redukcija cijevnih lukova, stupanj

iskoristenja.
Navojni spojevi mogu se brtviti na slijedece nacgine :

- kudeljom (posebno fine kvalitete) koja se premazuje posebnim sredstvom za brtvljenje u

obliku paste, npr. synthesol, UG — 1 (kliber),

- kemijskim brtvilima neosjetljivim na plin,

- brtvenim trakama od sinteti¢kih materijala.
Sva zaporna kuglasta armatura mora odgovarati DIN 3537 dio 1 i DIN 3230, odnosno DVGW propisu
radni list G 260 (plin temperature —10 °C do +70 °C, tlaka 100 kPa).
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Plinski redukcijski uredaj mora biti izveden u potpunosti u skladu sa vazeéim GPZ propisima i DIN
DVGW — G 490 (Tehnicka pravila za izgradnju i opremu postrojenja za reguliranje tlaka plina s ulaznim

tlakovima preko 100 mbar do zaklju¢no 4 bar). Regulatori tlaka i plinomjeri moraju biti vatrootporni.

8.1. Minimalne udaljenosti plinovoda od ostalih instalacija

Ovisno o ostalim podzemno poloZenim instalacijama, plinovod se polaze na odredenu udaljenost koja
ovisi o tome da li se instalacije krizaju ili idu paralelno.

Minimalne udaljenosti navedene su u slijedecoj tablici:

krizanje paralelno vodenje

Plinovodi medusobno 0.2m 0.6 m
Plinovodi iz PE cijevi do cijevi

za vodu i kanalizaciju 0.2m 0.6m
Plinovodi iz PE cijevi do toplovoda 1.0m 1.0m
Plinovodi iz Celika do lijevanih cijevi

za vodu i kanalizaciju 0.5m 1.0m
Plinovodi do visokonaponskog kabla 0.3m 0.6 m
Plinovod do vodova kemijske industrije 0.2m 0.6 m
Plinovod do rezervoara - 20m
Plinovodi do jama i kanala 0.2m 0.3m

Ako navedene minimalne udaljenosti nije moguée ostvariti ili ako vlasnik ranije poloZene instalacije to
zahtjeva, plinovod je potrebno provuci kroz zastitnu PVC cijev duzine 2 m.

Cijev je u slu€aju prolaza uz elektroenergetski ili TT kabl debelostjena PVC.

Ako vlasnik ili korisnik neke od podzemnih instalacija trazi drugacije udaljenosti ili drugaciju zastitu,
zahtjevu treba udovoljiti.

Da bi se sa sigurno$¢u mogao odrediti to€an poloZaj ranije podzemno poloZenih instalacija, potrebno

je izvrsiti ruéno kopanje dovoljno dubokih poprecnih “Sliceva® na svim sumnjivim mjestima.

8.2. Ispitivanje nepropusnosti priklju¢ka plina i instalacije plina

Nakon zavr§ene montaze, kompletnu instalaciju plina potrebno je ispitati tlatnom probom. Instalacija

mora biti nepropusna, mehanicki otporna, te zasticena od atmosferilija i korozije.

Zaradni tlak 1 + 4 bara, srednjetlaéno podrucje, plinovod se ispituje na &vrstocu i na nepropusnost.

Ispitni tlak vedi je od radnog tlaka 1,5 puta, dakle iznosi 6 bara.
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Nakon tla¢enja plinovoda na tlak 6 bar, Ceka se 3 sata da se izjednaci temperatura. Nakon $to se
temperatura izjednadi, ispitivanje traje 2 sata. U tom razdoblju ocCitava se tlak svakih 10 minuta, a
ocCitane vrijednosti se upisuju u ispitni dokument. Ispitivanje zadovoljava ako u ispitnom razdoblju nema
vidljivog pada tlaka.

Ispitni instrument je manometar klase to¢nosti 0.6, promjera 150 mm, mjernog podrudja veliine 1.5 x
ispitni tlak, dakle 9 bara.

O provedenim ispitivanjima potrebno je ispostaviti odgovaraju¢i dokument ovjeren od strane izvodaca,
nadzornog inzenjera, te predstavnika distributera plina.

Za radni tlak < 100 mbar, niskotlacno podrudje, tlacna proba podlijeZze prethodnom i glavhom

ispitivanju. Prethodno ispitivanje je ispitivanje na ¢vrstoéu, a glavno na nepropusnost.

Prethodno ispitivanje vrsi se pri ispithom tlaku za 1 bar veéem od radnog, zrakom ili inertnim plinom
(npr. dusik, uglji¢ni dioksid), a ni u kom slu€aju kisikom, disuplinom i sl.

Ispitivanje se izvodi na instalaciji bez plinomjera i armature. Ako je nazivni tlak armature jednak ili veci
od ispitnog, ispitivanje se moze vrsiti i na instalaciji sa ugradenom armaturom. Za vrijeme ispitivanja
moraju svi ispusti instalacije biti nepropusno zatvoreni metalnim ¢epovima, kapama ili slijepim
prirubnicama. Pri ovom ispitivanju, spoj s instalacijom koja je pod plinom nije dozvoljen.

Za vrijeme prethodnog ispitivanja potrebno je drvenim predmetom srednje jako kuckati po plinovodu,
kako bi prljavstina oslobodila eventualno zatvorene pore, kao i da se otkriju greSke ne materijalu i
zavarima. Ispustanje ispitnog medija, potrebno je vrsiti na najSirem presjeku, zbog lakSeg ispuhivanja
necistocéa. Ispitivanje se vrsi dok plinovod nije obojen. Ispitivanje traje 30 minuta, nakon $to se
izjednaci temperatura plinovoda i okoline. U tom vremenu tlak ne smije pasti.

Glavno ispitivanje vrai se pri ispitnom tlaku 10 % ve¢em od radnog tlaka, ali ne manjem od 50 mbar,
zrakom ili inertnim plinom i odnosi se na instalaciju s ugradenom armaturom, ali bez troSila,
regulacijskih i sigurnosnih elemenata. Plinomjer moZze biti uklju€en u ispitivanje..

Nakon izjednacenja temperatura, uz vrijeme ¢ekanja od minimalno 30 minuta, ispitni tlak ne smije pasti
za ispitno vrijeme od 10 minuta.

Mijerni instrument mora imati skalu na kojoj se moze ogcitati razlika 0.1 mbar.

Ispitivanje plinske instalacije na évrsto€u i nepropusnost mora biti izvedeno od strane
distributera plina ili od strane pravne ili fizicke osobe koja ima ovlastenje distributera za

ispitivanje plinskih instalacija. Provedena ispitivanja moraju se evidentirati zapisnicki.

8.3. Zastita od korozije

Zastitu od korozije treba provesti nakon ispitivanja tlacne probe i kvalitete zavarenih spojeva.
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Cijevi je potrebno odistiti struganjem, ¢etkanjem, turpijanjem, bruSenjem ili nekim drugim mehanickim
nacinom, sve dok se ne postigne odgovarajuéi stupanj &istoée (metalni sjaj). Ciséenje ulja i masti vrsi
se poslije mehani¢kog ¢iS¢enja pomocéu potpuno hlapivih otapala (npr. benzin).

PODZEMNI | PODZBUKNO IZVEDENI PLINOVOD

Podzemni i podzbukno izvedeni dio plinovoda, nakon prethodnog €iS¢enja do metalnog sjaja, zasticuje
se slojem antikorozijskog premaza PRIMER 927. Nakon nanesenog premaza, cijev se omotava
antikorozijskom trakom POLYKEN 980 - 20 u jednom sloju, a nakon toga, takoder u jednom sloju, cijev
se omotava trakom za mehanicku zastitu. Pri omotavanju cijevi traka treba biti ¢vrsto nategnuta, a na
svakoj spirali mora se preklapati barem 13 mm. Traka iz nove role spaja se tako da se kraj trake
podigne s 1/4 do 1/2 opsega cijevi i namatanje novom trakom poc¢ne ispod podignutog kraja stare
trake. Kontrola izolacije odnosi se na kontrolu napetosti omotaca, vizualni pregled preklopa, te
ispitivanje elektri¢ne probojnosti pomoc¢u detektora Supljikavosti.

NADZEMNI PLINOVOD

Nakon prethodnog ¢iS¢enja do metalnog sjaja, sve cijevi treba premazati dvostrukim premazom
temeljne boje, a onda oli€iti lakom Zute boje otpornim na atmosferilije.

Dozvoljeno je cjevovod oli€iti i nekom drugom bojom, ali je tada potrebno zutim prstenovima oznaditi

da cjevovodom struiji plin.

8.4. Postavljanje plinskih aparata

8.4.1. Opcée odredbe za postavljanje plinskih aparata

Svi plinski aparati (kombi - bojleri i Stednjaci) moraju biti konstruirani, izradeni i ispitani prema
Hrvatskim normama (HRN), Pravilnicima o obaveznom atestiranju plinskih kuhinjskih Stednjaka,
kuhala, pecnica, rostilja i stolnih Stednjaka (Sluzbeni list 18/91).

Svi plinski aparati koji se uvoze podlijezu i odredbama Zakona o nadzoru kakvoée odredenih proizvoda
pri uvozu i izvozu (NN 21/95), a ako se uvoze iz zemalja €lanica Europske unije, moraju na aparatu
imati oznacenu ploCicu s CE - oznakom, u skladu s EZ - smjernicama za plinske naprave
(90/396/EWG).

Sve plinske naprave bez obzira na zemlju porijekla moraju imati Upute za postavljanje (montazu) i
Upute za uporabu na hrvatskom knjizevnom jeziku.

Pri postavljanju plinskih naprava treba se pridrzavati uputstava za postavljanje koja daje njihov
proizvoda&. Pod postavljanjem se uvijek podrazumijeva i ovjeSenje, postavljanje, ugradnja itd.
ElektriCni uredaji koji se primjenjuju za rad plinskih naprava moraju biti u skladu s Medunarodnim

elektrotehni¢kim propisima - IEC.
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8.4.2. Opce odredbe za prostorije za postavljanje plinskih naprava

Plinske naprave smiju se postavljati samo u prostorijama u kojima po svom polozaju, veli€ini,
gradevinskim svojstvima i na€inu uporabe ne moze doéi do opasnosti. Plinske naprave smiju se
postavljati u prostorije, koje su takve da se naprava moze uredno koristiti, posluzivati i odrzavati.

Pri postavljanju plinskih naprava treba se pridrzavati uputa za postavljanje koje daje njihov proizvodac.

8.4.3. Dodatni zahtjevi za postavljanje plinskih naprava vrste A

Postavljanje plinskih naprava vrste A (naprave bez dimovodnog uredaja) dozvoljeno je ako se plinovi
izgaranja odvode u slobodnu atmosferu sigurnom izmjenom zraka u prostoriji za postavljanje, bez
opasnosti i nepodnosljivin smetniji.

Za plinske naprave u domacinstvu za kuhanje, nazivnog toplinskog optere¢enja do 11 kW je dovoljno
da prostorija za postavljanje ima volumen vec¢i od 20 m? i najmanje jedna vrata prema slobodnogj

atmosferi ili prozor koji se moze otvarati, $to je zadovoljeno u kuhiniji.

8.5. Podesavanje i funkcionalno ispitivanje rada plinskih naprava

Kod podesavanija i funkcionalnog ispitivanja rada plinskih naprava potrebno je uvazavati upute za
ugradnju i posluzivanje od proizvodaca naprava kao i posebne uvjete distributera plina. Takoder treba
ukazati na propise o racionalnom koridtenju energije.

Na osnovi oznake plinskih naprava, a prije pustanja u pogon, potrebno je utvrditi da li su plinske
naprave prikladne za odgovarajucu vrstu plina i podrucje njihovog Wobbe — indeksa. Pored toga treba
utvrditi da li su plinske naprave prikladne za postojeci prikljucni tlak.

Plinske naprave je potrebno podesiti na nazivno toplinsko optere¢enje. Ako je podeseno nazivno
toplinsko optereéenje niZe od najveéeg toplinskog optereéenja potrebno je podeSenu vrijednost i iz nje
proiza$lu nazivnu toplinsku snagu koja se nalazi u podacima za ugradnju proizvodaca, trajno korigirati
na tablici plinske naprave.

Potrebna podeSenost toplinskog optereéenja se moze obaviti metodom podesavanja tlaka sapnice ili
volumetrijskom metodom podeSavanja protoka. PodeSavanje tlatnom metodom, podeSavanje tlaka na
sapnici je samo onda dozvoljeno , ako se uvazavaju podaci specifi¢ni za tu plinsku napravu
proizvodaca naprave.

Kod volumetrijske metode protok plina odreduje se pomocu plinomjera, te se on mora uskladiti sa
zahtijevanom vrijedno&¢u.

PodeSavanje toplinskog opterecenja ne provodi se kod plinskih naprava koje proizvodaé& plombira ili
zapecati na podeSeno toplinsko optereéenje.

Pustanje plinskih naprava u rad mora biti izvrSeno od strane ovlastene osobe (ovlasteni serviser ili

instalater), te mora biti popra¢eno izdavanjem protokola o pustanju u rad.
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Nakon izvrSenih ispitivanja i montaze plinskih naprava, instalaciju pustiti u probni rad.

8.6. Poduka korisnika

Korisnika instalacije treba obuciti za rukovanje instalacijom, te mu predati upute za odrzavanje plinskih
naprava.

Korisnik instalacije duzan je redovito odrzavati plinske naprave i vrsiti periodi¢ka ispitivanja cijevne
instalacije.

Takoder ga treba upoznati sa poduzetim mjerama za dovod zraka za izgaranje i odvod plinova

izgaranja, te upozoriti da se one naknadno ne smiju mijenjati.

8.7. Pustanje plina u instalaciju

Prije pustanja plina u instalaciju potrebno je utvrditi da su provedena predvidena ispitivanja, tj. tlacna
proba. Isto tako potrebno je provijeriti sve ispuste, da koji nije ostao otvoren.

Nakon toga instalaciju je potrebno propuhati plinom, kako bi se istisnuo sav ispitni medij. U toku
ispitivanja treba osigurati intenzivno provjetravanje prostorije i zabraniti upotrebu bilo kojeg izvora iskre
ili otvorenog plamena.

Ispustanje ispitnog medija ili smjese medija i zraka prilikom propuhivanja ne smije se provoditi u komori
izgaranja plinskog troSila.

Posto je u instalaciju pusten plin, treba regulirati sve prikljuéne naprave i loziSta, a prema
zahtjevima sadrzanim u uputama proizvodac¢a. Takve upute nakon reguliranja ostaju kod
korisnika.

Nakon izvr§enih ispitivanja i montaze plinskih naprava, instalaciju pustiti u probni rad.

8.8. Postavljanje instalacije podnog grijanja

8.8.1. Postavljanje rubne trake

Rubna traka mora biti postavljena u neprekinutom nizu duz zidova prostorije, potpornih stupova, otvora
za vrata, podnih ispusta i sl., te na razdjelnom ormaricu (kako bi se sprijecilo prelijevanje).

Kako bi se izbjeglo stvaranje zvuénih i hladnih mostova, rubna traka se na mjestu spajanja mora
preklopiti cca 5 cm. Doniji dio folije na rubnoj traci mora biti postavljen preko izolacione ploce. Na taj
nacin sprjeCava se prodiranje vlage izmedu izolacije i rubne izolacijske trake.

Rubna izolacijska traka mora biti postavljena minimalno 20 mm iznad o¢ekivane konstrukcijske visine

poda. Traka se smije odrezati i prekriti tek po postavljanju podne obloge.
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8.8.2. Raspored cijevi

Cijevi se postavljaju na prethodno postavljenu izolaciju i raster izveden sistemom Rehau NP Vario,

podsistem D4. Cijevi su kao Rautherm Speed 16 x 1,52, rasporedene u skladu sa smjernicama za

projektiranje podnog grijanja Rehau. Prilikom postavljanja cijevi pridrzavati se crteza u prilogu.

8.8.3. Dozvoljeno optere¢enje poda

Prilikom postavljanja izolacije na pod potrebno je voditi raCuna da se zadovolji nosivost poda. DIN

1055 propisuje da je oCekivano opterecenje za podove uobitajene namjene u obiteljskim kuéama 1,5

kN/m2. Projektirana izolacija ima deklarirano dozvoljeno opterecéenje od 3,5 kN/m2,

8.8.4. Presjek poda

Da bi se podnim grijanjem postigli projektirani parametri unutar pojedinih prostorija, te da bi se

racionalno gospodarilo toplinskom energijom, potrebno je kvalitetno izvesti toplinsku izolaciju podova.

izolacija u odnosu
na zemljiste

8.8.5. Tla€na proba instalacije podnog grijanja

Prije tlaCne probe krugovi grijanja moraju u potpunosti biti napunjeni i odzraceni.

napuniti vodom grijace krugove,

odzraditi postrojenje,

ispitni tlak podici na 10 bar,

nakon 2 sata jo$ jednom podici ispitni tlak na 10 bar, jer je uslijed Sirenja cijevi mogu¢ pad
tlaka,

vrijeme ispitivanja je 24 sata,
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- tlaCna proba je uspjesna ukoliko niti na jednom mjestu ne dolazi do istjecanja vode, te ako tlak
tijekom ispitivanja ne padne vise od 0,1 bar po satu

- nakon uspjeSno provedene tlaéne probe vizualno provjeriti sve spojna mjesta na instalaciji, a
zatim tlak spustiti na 3 bara, te instalacija ostaje pod tim tlakom za vrijeme nano$enja estriha,
nakon $to se podni estrih stvrdne, cijevni razvod potrebno je isprazniti i propuhati kako u
vremenu do stavljanja cijevnog razvoda u funkciju grijanja ne bi doSlo do zamrzavanja vode u

cijevima u zimskom periodu, a samim tim i do oStec¢enja cijevi ili armature.

8.9. Ispitivanje instalacije centralnog grijanja

Ispitivanje instalacije centralnog grijanja vrsi se u cilju utvrdivanja:

ispravnosti izrade i montaze opreme,
ispravnosti projektnog rjesenja,

kvalitete ugradenog materijala,

skrivenih greSaka,

ispunjenja zahtjeva vezanih uz uvjete rada,

termotehnickih karakteristika novog sustava.

8.10. Pripreme za ispitivanje

Prije poCetka ispitivanja potrebno je uraditi slijedece:

izvrSiti detaljan pregled i CiS¢enje ugradene opreme poslije zavrSetka svih montaznih radova,
osigurati pristup i osvijetljenost svih dijelova opreme koja se ispituje,

osigurati dobro brtvljenje na svim vodovima i armaturama,

opskrbiti sve vodove koji se ne koriste slijepim prirubnicama,

izvesti u€vrscivanje svih elemenata,

izvrsiti ispiranje cijelog postrojenja centralnog grijanja od svih necistoca.

poslije zavr8enog ispiranja ugraditi prigusne blende (na onim mjestima gdje su predvidene),

izvrsiti punjenje vodom

8.11. Ispitivanje nepropusnosti

Ispitivanje nepropusnosti se vrsi uvijek prije poCetka pogonskih ispitivanja, da bi se osigurala zastita

od istjecanja vode.

Istjecanje kao posljedica propusnosti moZe biti posljedica greSaka ugradenog materijala, greSaka pri

ugradivanju, skrivenih greSaka, korozivnog djelovanja i sli¢no.

Ispitivanje izvrSiti prije nano3enja estriha.
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Sustav cjevovoda ispitati nadtlakom koji mora iznositi 1,3 vrijednosti nazivnog tlaka, dakle ispitivanje
izvesti tlakom 3 bar. Nakon punjenja sustava i postizanja ispitnog tlaka, izvrsiti pregled cijelog sustava
(spojeva, ogrjevnih tijela, armature) pri Eemu nije dozvoljena pojava znakova propustanja i izvrsiti
odzralivanje. Nakon 2 sata ponovno podesiti tlak, jer je uslijed istezanja cijevi mogu¢ pad tlaka.
Ispitivanje traje 24 sata, nakon ¢ega se vrSi ponovni pregled. Ispitivanje se smatra uspjeSnim ako se

prilikom provjere ne utvrdi propustanje.

8.12. Toplinska ispitivanja

Toplinska ispitivanja ogrjevnog sustava vrse se u cilju utvrdivanja funkcionalnosti i podeSenosti

postrojenja.

Prilikom toplinskih ispitivanja provjerava se:

- ispravan rad armatura,

- ravnomjernost zagrijavanja ogrjevnih tijela,

- postizanje projektiranih tehnic¢kih parametara (temperature, tlakovi, razlike temperature, razlike
tlakova, ...),

- ispravan rad regulacionih i mjernih uredaja,

- kapacitetna pokrivanja projektirane koli€ine topline, ispitivanje se smatra uspjesSnim samo pri
vanjskim temperaturama nizim od - 5 °C,

- maksimalni kapacitet generatora topline i izmjenjiva¢a topline

8.13. Sigurnosna oprema kotla i instalacije centralnog grijanja

8.13.1. Ekspanzijski vod

Svaki generator topline mora biti priklju€en jednim ekspanzijskim vodom na ekspanzijsku posudu.
Priklju€ak ekspanzijske posude na ekspanzijski vod mora biti izveden zapornim uredajem osiguranim
protiv nepaZljivog otvaranja. Ekspanzijski vod za nazivni toplinski uin 100 kW mora imati svijetli

promjer 20 mm.

8.13.2. Ekspanzijska posuda

Za preuzimanje toplinske dilatacije vode u sustavu centralnog grijanja ugradena je membranska

ekspanzijska posuda.

8.13.3. Regulator temperature

Projektirani kotao tvornicki je opremljen regulatorom temperature koji sluzi za Sto stalnije odrzavanje

vrijednosti namjesStene temperature polazne vode. Na unaprijed namjestenoj vrijednosti temperature on
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isklju€uje ili priguSuje dovod pogonskog goriva, tako da se vrijednost namjestene temperature ne bi
prekoradila ili bi se s obzirom na uvjete pogona, prekoracila samo neznatno i kratkotrajno, a pri

odgovarajuc¢em snizenju temperature ponovno samostalno uklju¢uje dovod pogonskog goriva.

8.13.4. Sigurnosni grani€nik temperature

Sigurnosni grani¢nik temperature je uredaj koji na unaprijed podeSenoj vrijednosti temperature zatvara
i blokira dovod pogonskog goriva. Ponovno ukljuéenje moguce je tek nakon deblokade, ruéno ili
posebnim alatom. Regulacijske vrijednosti namjestene su tvornicki i mogu ih namjestati samo

ovlastene osobe.

8.13.5. Sigurnosni ventil

Sigurnosni ventil sluzi za osiguranje od prekora¢enja najviSeg dopustenog pogonskog tlaka generatora
topline i ekspanzijske posude. Sigurnosni ventil mora biti izraden i oznacen u skladu sa zahtjevom
TRD 7211 TRD 421.
Na kucistu ventila moraju biti utisnute (ili ispup&ene) slijedece oznake:
- oznaka ustanove koja je provela ispitivanje prikladnosti sigurnosnog ventila za odredenu
svrhu (TUV) i broj ispitivanija,
- nazivni promjer ventila,
- namjesteni tlak otvaranja u bar,
- protok medija i oznaka namjene (za toplu ili vrelu vodu ili paru, odnosno vrstu postrojenja
gdje se sigurnosni ventil moze upotrijebiti)
Ventil mora imati oznaku H. Najvisi tlak otvaranja tog ventila je 3 bar. Za toplinski u¢inak do 100 kW

nazivni promjer sigurnosnog ventila mora biti DN 20 (R 3/4").

8.14. Sigurnosni elementi pelet sustava

Bimetalni termostat - ugraden je na cijev za dobavu peleta. Ako se dosegne postavljena temperatura
dobavne cijevi peleta (80 °C), dobava peleta se prekida, kotao prestaje s radom, a ha zaslonu
regulacije se ispiSe E8, E8-1 ili E8-2 i "Temperatura ulazne cijevi"

Presostat - ako nije dovoljan podtlak u kotlu (npr. dimnjak nije prohodan, otvorena hilo koja kotlovska
vrata ili otvor za CiS¢enje ili probusena PVC cijev za dovod peleta), regulacija na zaslonu ispiSe E12 i
"Sigurnosni presostat”, a kotao prestaje s radom.

Fotocelija - u sluaju da nema plamena (fotocelija ne vidi plamen) u fazi potpale u zadanom vremenu
regulacija na zaslonu ispiSe E18 i "Nema plamena u fazi potpale" te prekida rad kotla, ukoliko nestane
plamen u fazi potpale, regulacija na zaslonu ispiSe E23 i "Nestanak plamena u fazi potpale" te prekida

rad kotla, ukoliko nestane plamen u fazama stabilizacije regulacija na zaslonu ispiSe E24 i "Nestanak
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plamena u fazi stabilizacije" te prekida rad kotla, u slu¢aju da nestane plamen u fazama rada kotla
regulacija na zaslonu ispiSe E19 i "Nestanak plamena u radu" te prekida rad kotla.

Regulacija ima ugradenu funkciju koja &titi kotao od pregrijavanja. Ako temperatura u kotlu dosegne
93 °C, sve priklju¢ene pumpe se uklju¢e bez obzira na potrebu za radom te rade tako dugo dok
temperatura u kotlu ne padne ispod 93 °C.

Ventilator ima ugraden osjetnik broja okretaja ventilatora, ako regulacija dobije informaciju da
ventilator ne radi u skladu sa zahtjevom na zaslonu ¢ée se ispisati E13 i "GreSka ventilatora”.
Mehanizam za ciSéenje reSetke ima ugradena dva mikroprekidaca koji prate poziciju reSetke. Ako
reSetka u odredenom trenutku nije na potrebnoj poziciji, regulacija dobiva tu informaciju i prekida
proces rada te ¢e se zaslonu pojaviti E21 i "Gres$ka Cistaca reSetke”.

Priklju¢ak za odvod dimnih plinova ima ugraden senzor za mjerenje temperature dima. Ako
temperatura dima dosegne 300 °C, regulacija prekida proces rada, na zaslonu ¢e se ispisati E4 i
”Osjetnik dimnih plinova”.

STB termostat - kada temperatura u kotlu premasi 110°C (+0°C / - 9°C), sigurnosni termostat (STB)
prekida dovod napajanja iz sigurnosnih razloga.

Svi motori (ventilator, dobava peleta, ¢iS¢enje dimovodnih cijevi, €iS¢enje reSetke) imaju ugradenu
termiCku zastitu koja ih §titi u slu€aju od pregrijanja koje bi dovelo do oste¢enja u slu€aju zaglavljenja i
nemogucnosti rada.

Fleksibilna PVC cijev koja spaja plamenik sa spremnikom peleta izradena je od plasti€nog materijala
ojatana metalnim zicama, koje se u slu€aju povratnog plamena iz plamenika u spremnik tope kako bi
se sprijecilo prodiranje plamena u spremnik peleta. -

PelTec lambda 96 ima ugradeni termicki izmjenjivac. Termicki ventil se mora ugraditi i spojiti na
dovod hladne vode kako bi se kotao mogao ohladiti u sluaju pregrijanja (termicki ventil je u
standardnoj isporuci s kotlom, Caleffi 543, 98 °C).
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9. Program sanacije okolisa

U pogledu sanacije okolisa pri izgradnji instalacije plina i instalacije centralnog grijanja potrebno je
odvesti sav viSak zemlje i ostalog materijala.

Takoder je potrebno sanirati sve izvedene prodore kroz zidove i stropove, odnosno podove.

Nakon zavrSetka svih radova, izvodac je duzan pokupiti i odvesti sav preostali materijal, sva sredstva s

kojima je radio i sve ostatke te gradiliSte ostaviti u stanju u kakvom ga je zatekao.

10. Projektirani vijek trajanja i uporabe gradevine i uvjeti za njeno
odrzavanje

Za projektirane gradevine predvideni su dugogodi$nje primjenjivani i po kvaliteti provjereni materijali,
kao Sto su cijevi, armatura, radijatori, bojler i dr. koji su ispravno dimenzionirani i izvedeni i Cine
gradevinu pouzdanom u svim dijelovima i cjelini.

Za odrzavanje i trajanje gradevine najbitnije je provoditi redovite preglede gradevine i u slu¢aju uocenja
nedostataka pravovremeno reagirati.

Instalaciju grijanja obavezno pregledati prije svake sezone grijanja, a plinsku instalaciju pregledavati
sukladno vazec¢im propisima i odredbama distributera plina.

Pretpostavljeno vrijeme trajanja gradevine je 30 godina, te kao takva u tom vremenskom razdoblju ne
ugrozava zivot i zdravlje ljudi, susjedne gradevine, prometne povrsine i komunalnu infrastrukturu i

ostale instalacije.

11. Iskaz procijenjenih troSkova gradnje

Na temelju pokazatelja troSkova gradenja za gradevine sliéne namjene i opremljenosti sukladno
Pokazateljima troSkova gradenja za 2017. (zadnji dostupan podatak o tro8kovima gradenja objavljen i
dostupan na WEB stranici Hrvatske komore arhitekata) https://www.arhitekti-
hka.hr/files/file/vijesti/2017/pdf/Pokazatelji%20tro%C5%A1kova%20gra%C4%91enja%202017.pdf

procjenjujem da Ce troSkovi izvodenja strojarskih instalacija uvec¢ani za 20% (procjena rasta cijena

opreme i radova u razdoblju za koje ne postoje pokazatelji troSkova gradenja (dobava, isporuka,
ugradnja, pustanje u pogon i sl.) iznositi cca 1.500.000 kn + PDV.
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C.TEHNICKI PRORACUN



Kelvin d.o.o., Pozega

Rl

prosinac, 2021.

SV Y
systems

Company:
Date: 1.1.1970 Building:
Designer: Place:
Heat losses through constructions:
Walls together : 7867 W
External walls : 7755 W
Walls adjoining ground : ow
Walls adjoining unheated space : 1064 W
Other walls : -952 W
Floors : 3049 W
Ceilings : 6368 W
Roof : 185 W
Windows : 21976 W
Doors : 25T W
Thermal bridges (simplified method) :

. . ) 4353 W
(already included in constructions losses)
Thermal bridges : ow
Total losses by ventilation : 43062 W
Hea!t losses by.ventlllatlon for calculation of 40023 W
designed heat input :
Total heat loss : 96222 W

Annual requirement of heat for heating :

567.54 GJl/year

Rooms area | volume Heat loss per m? Heat loss per m3 Total heat loss

m? | [m [Wim?] [W/m3] (W]

1.1 - Dnevni boravak 1 60.0 180.1 72 24 4342
1.10 - Kuhinja 22.7 68.1 54 18 1231

1.11 - Negrijano 10.4 31.2 -0 -0 -0

1.12-WC 2.0 6.0 133 44 266

1.13 - Hodnik 165.8 | 497.4 69 23 11375
1.14-WCM 8.0 24.0 77 26 615
1.15-WC Z 5.4 16.1 34 11 185
1.16 - Spremiste 1 8.0 23.9 48 16 381
1.17 - Spremiste 2 8.0 23.9 65 22 521

1.18 - Kotlovnica 24.7 74.2 -0 -0 -0

1.19 - Radionica 13.9 41.6 70 23 976
1.2 - Sanitarije 1 39.7 119.0 63 21 2497
1.20 - WC Cistacica 4.6 13.7 58 19 267
1.21 - WC Domar 4.6 13.7 59 20 271
1.22 - Cajna kuhinja 9.4 28.1 88 29 827
1.23 - Medicinska sestra 94 28.1 76 25 709
1.3 - Dnevni boravak 2 59.9 179.8 71 24 4270
1.4 - Dnevni boravak 3 59.9 179.8 71 24 4227
1.5 - Sanitarije 2 39.7 119.0 63 21 2497
1.6 - Dnevni boravak 4 62.9 188.7 79 26 4942
1.7 - Kabinet 22.7 68.2 63 21 1424

1.8 - Spremiste 22.7 68.1 50 17 1137
1.9 - Odgojitelji 25.8 77.5 49 16 1270

2.1 - Dnevni boravak 11 60.0 1741 77 27 4643
210-WCZ 5.4 15.6 40 14 214
2.11 - WC INV 3.6 10.3 43 15 154
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2.14 - Garderoba 5.8 16.7 0 0 1
2.15 - Odgojitelji 29.5 85.5 87 30 2568
2.16 - Ured 223 64.6 85 29 1898
2.17 - Hodnik 179.3 | 520.0 77 27 13847
2.18 - Vjetrobran 5.3 15.5 346 119 1849
2.2 - Sanitarije 11 39.7 115.0 68 23 2695
2.3 - Dnevni boravak 12 59.9 173.8 76 26 4529
2.4 - Dnevni boravak 13 59.9 173.8 76 26 4529
2.5 - Sanitarije 12 39.7 115.0 68 23 2695
2.6 - Dnevni boravak 14 62.9 182.4 82 28 5166
2.7 - PVN 97.8 283.5 84 29 8249
2.8 - Negrijano 12.6 36.5 0 0 1
29-WCM 8.0 23.2 85 29 679
Building area : 1404 m?
Building volume : 4143 m3
Heat loss of the building per m?: 24 W/m?3
Average building heat loss per m?: 71 W/m?

Gradjevina javne namjene - Djeciji vrtic i jaslice

Tehnicki proracun: 2/79



Kelvin d.o.o., Pozega prosinac, 2021.

= 1ISUIIUUIN 2N
| systems

17.3.2003
Company:: REHAU
Date:: 5.12.2021 Building:: Djecji vrtic
Designer::  Drazen Pekcec Place:: Pozega

Calculation of building

8, =-18°C Bme=27°C
Purpose of Bint i A; Vi & | Vinei | Vsui| Bsu |V ex,i |V mech,infilV susm| Vi n [Pmin Vmini| Vv Dy | D1 [fn il Prui| PHLi
no. of room
the room CCl m?2 | m3 | m3milim3my| CCHim3mi|  tm3m] | tm3/n] fim3mill I /0] im3mylim3mg| IWT | (W [ W | W]
1.1 [Dnevniboravak 1 [22.0] 60.02] 180.05[1.0] 79.2] - - - - - 79.2| 0.4] 1.0] 180.1] 180.1]2449] 1208| 1| 685] 4342
1.10  [Kuhinja 20.0] 22.69] 68.06[1.0] 29.9] - - - - - 29.9] 0.4] 0.5 34.0] 34.0] 440] 532 1] 259 1231
111 |Negrijano 11.6] 10.40] 31.21[1.0] 0.0 - - - - - 0.0] 0.0] 0.5] 15.6] 15.6] 157] -157| 1 0 0
1.12 WC 20.0; 2.00: 6.001.0] 2.6] - - - - - 2.6] 0.4f 0.5 3.0 3.0 39| 204 1 23| 266
1.13  [Hodnik 18.0] 165.81| 497.44[1.0/ 328.3] - - - - - [328.3] 0.7] 0.5]248.7] 328.3|4019] 5464] 1] 1892] 11375
114 |WCM 18.0]  8.00] 23.99[1.0] 15.8] - - - - - 15.8] 0.7] 0.5] 12.0] 15.8] 194] 330[ 1] 91| 615
115 |WCZ 18.0 537 16.111.0f 0.0] - - - - - 0.0| 0.0 0.5| 8.1 8.1 99| 25/ 1 61 185
1.16  [Spremiste 1 18.0]  7.98] 23.94[1.0] 10.5] - - - - - 10.5] 0.4| 0.5] 12.0] 12.0] 147 143 1] 91| 381
1.17 |SEremisteZ 18.0] 7.98] 23.94[1.0] 10.5] - - - - - 10.5] 0.4] 0.5] 12.0] 12.0[ 147 283] 1] 91| 521
1.18  [Kotlovnica 3.4 24.73] 74.20[1.0] 32.6] - - - - - 32.6] 0.4] 0.5 37.1] 37.1] 270] -270] 1 0 -0
1.19  |Radionica 18.0] 13.88] 41.64[1.0] 18.3] - - - - - 18.3] 0.4| 0.5] 20.8] 20.8] 255 563 1] 158] 976
1.2 [Sanitarije 1 20.0] 39.66 118.98[1.0] 78.5 - - - - - 78.5] 0.7] 1.0] 119.0] 119.0{1537] 507| 1| 453] 2497
1.20 _ JWC Cistacica 18.0] 4.56] 13.69[1.0] 6.0] - - - - - 6.0l 04| 05| 6.8 6.8 84 131] 1| 52 267
1.21 _ |WC Domar 18.0] 4.56] 13.691.0] 6.0] - - - - - 6.0 04| 05| 6.8 6.8 84 135 1] 52 271
1.22 Cajna kuhinja 20.0; 9.37| 28.10/1.0] 18.5| - - - - - 18.5| 0.7| 0.5 14.0] 18.5| 240| 481| 1| 107| 827
1.23  |Medicinska sestra [22.0]  9.37] 28.10[1.0] 12.4] - - - - - 12.4] 0.4 0.5] 14.0] 14.0] 191] 411[ 1] 107] 709
1.3 |Dnevniboravak 2 [22.0] 59.92] 179.76[1.0] 79.1] - - - - - 79.1] 0.4] 1.0]179.8] 179.8]2445] 1141] 1| 684] 4270
1.4 [Dnevniboravak 3 [22.0] 59.92| 179.76[1.0] 79.1] - - - - - 79.1] 0.4] 1.0]179.8] 179.8[2445|1098] 1| 684] 4227
1.5 |Sanitarije2 20.0] 39.66] 118.98|1.0] 78.5] - - - - - 78.5] 0.7] 1.0] 119.0] 119.0[1537] 507] 1| 453 2497
1.6 |Dnevniboravak 4 [22.0] 62.89] 188.68[1.0] 83.0] - - - - - 83.0] 0.4] 1.0] 188.7| 188.7]2566] 1658 1| 718] 4942
1.7 |Kabinet 20.0] 22.75 68.24[1.0] 30.0] - - - - - 30.0] 0.4] 0.5 34.1] 34.1] 441] 724] 1| 260 1424
1.8 [Spremiste 20.0] 22.72| 68.15[1.0] 30.0] - - - - - 30.0[ 0.4] 0.5 34.1] 34.1] 440] 438 1| 259] 1137
1.9 |Od§o'ite|'i 20.0] 25.84] 77.51|1.0[ 34.1] - - - - - 34.1] 0.4] 0.5 38.8] 38.8] 501] 474] 1| 295 1270
2.1 Dnevni boravak 11 [22.0]  60.02] 174.05[1.0] 76.6] - - - - - 76.6] 0.4] 1.0]174.1| 174.1]2367] 1591] 1| 685 4643
210 jwcz 18.0] 5.37] 15.58[1.0] 0.0] - - - - - 0.0/ 0.0[ 05] 7.8 7.8 95 57 1| 61 214
211 |WCINV 18.00 3.56] 10.31[1.0] 0.0] - - - - - 0.0 0.0l 0.5] 52 52 63 50 1] 41 154
2.12  |Arhiva 142 223 6.45[1.0] 0.0 - - - - - 0.0 0.0] 0.5] 3.2 32| 35 -36] 1 0 -1
2.13 Kabinet 20.0 19.80] 61.35/1.0] 27.0] - - - - - 27.0] 0.4 0.5/ 30.7 30.7| 396 699| 1| 226] 1321
2.14  |Garderoba 13.7]  5.76] 16.70[1.0] 0.0] - - - - - 0.0 0.0] 0.5] 83 83 90 -89 1 0 1
2.15 Odgoijitelji 20.0 29.48] 85.50|1.0] 56.4] - - - - - 56.4] 0.7 0.5| 42.8] 56.4| 729|1502 1| 336| 2568
216 |Ured 20.0] 22.28] 64.62[1.0] 42.6] - - - - - 42.6] 0.7] 0.5 32.3] 42.6] 551]/1093] 1] 254] 1898
2.17  |Hodnik 18.0] 179.29] 519.95[1.0{343.2] - - - - - [343.2] 0.7] 0.5]260.0] 343.2|4200] 7601| 1] 2046| 13847
2.18 jetrobran 15.0]  5.34] 15.48[1.0] 10.2] - - - - - 10.2] 0.7] 5.0 77.4] 77.4] 868 920] 1] 61| 1849
2.2 |Sanitarije 11 20.0] 39.66[ 115.01[1.0] 75.9] - - - - - 75.9] 0.7] 1.0] 115.0] 115.0[1486] 756] 1| 453 2695
22.0] 59.92| 173.77|1.0] 76.5 - - - - - 76.5] 0.4] 1.0]173.8] 173.8]2363| 1482 1| 684] 4529
22.0] 59.92| 173.77|1.0] 76.5| - - - - - 76.5| 0.4] 1.0 173.8| 173.8/2363| 1482] 1| 684 4529
. 20.0] 39.66] 115.01|1.0] 75.9] - - - - - 75.9] 0.7] 1.0] 115.0] 115.0[1486] 756] 1| 453 2695
2.6 |Dnevni boravak 14 [22.0] 62.90| 182.42[1.0] 80.3] - - - - - 80.3| 0.4] 1.0] 182.4] 182.4]2481|1967| 1| 718] 5166
27 |PVN 20.0] 97.77] 283.52|1.0[ 187.1] - - - - - [187.1] 0.7] 0.5]141.8] 187.1]2418]| 3600] 1] 2231] 8249
2.8 |Negrijano 7.7 12.60] 36.55[1.0] 16.1] - - - - - 16.1[ 0.4 0.5] 18.3] 18.3] 160 -159] 1 0 1
29 |wcwm 18.0/ 8.00] 23.19[1.0] 15.3] - - - - - 15.3] 0.7] 0.5] 11.6] 15.3] 187] 400 1] 91| 679
Total: 1403.63]4143.45 0.00 [0.00 0.00
®1 - Sum of heat losses by heat transfer through all heated spaces ®v = 39702 W
s - T=
(except of heat transfer within the building - e.g. heat losses between apartments)
@y - Heat losses by ventilation of all heated spaces _
(Z Vi =0.5"2 Vinfri +X Vsu,i *fv,i +Z Vsu,sm *fv,sm +Z Vmech,inf,i ) CDV = 40023 W
Dry - Sum of heat inputs for' heatir)g of all heated spaces ®ry = 16497 W
that is needed for levelling of interrupted heating influence
@y - Designed heat input for the whole building Dy =96222 W
hore
Calculation of room: 1.1 - Dnevni boravak 1
Bini =22.0°C 8, =-18.00°C 0,,=265°C A =60.02m? V;=180.05m° fy1 =145 Gy = 1.00 Ag=60.02m? P=630m  B=19.04m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area |number of| area of area Uk AUy, Uke | e |Yequivk |Ointiv| Bz | 28 Type of Hrik | Prik

[mm] (x) (y) [m2] openings |openings |without open.

2 2 2] - 24l °c1 ey |I°C space WIK]| W,
m | ) s wWim2k] | wim2k]|iwim?2k)| ] fwim2kg| I°C1 | [°Cl WIK]| W]

behind constr.
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VLV A%y V.19 V.0V JUV.V I - - V.U I V.UV = v.OVv 1.V = LV 10.V | 4.V ricawcu e ivi .1 ouv
Uz-20 | 200 |4.91]3.30 [16.22 - - 16.22 0.600 - 0.600 [1.00] - 22.0 [18.0] 4.0 | Heated interior | 1.0 | 39
Uz-20 200 |10.70] 3.30 |35.31 - - 35.31 0.600 - 0.600 |{1.00 - 22.0 |20.0 2.0 | Heated interior | 1.1 | 43
PNTL 0 11.42| 6.25 |60.02 - - 60.02 0.300 - 0.000 [1.00] 0.129 |22.0 | 2.7 [19.3 Soil 5.5 | 218
S-MKK| 0 11.42[ 6.25 |60.02 - - 60.02 0.600 - 0.600 [1.00] - 22.0 [22.0] 0.0 | Heated interior | 0.0 | 0
Total : 30.2 [1208
Designed heat loss by heat transfer: !Je5|gned heat loss by ventilation Heat input for heating up :
®O7;=1208 W Thermal bridges: 88.0
W 9 Dy, = 2449 W Vi, =1801m¥%h  Ogy;=685W
Specific heat loss by heat transfer : Volume flow rate by infiltration : ;c(:)rced ventilation : frRy=11.4 W/m?
Hr;j=30.2 WK - total Vini = 79.2 m3h Vigyi=-mh Heat gains:
Hrie = 20.6 W/K - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W
Htiye = 0.0 W/K - through unheated space e; = 0.0 Vieyi= - m3/h Designed heat input :
. 0] = (D1 Dy )+ D .
Hrjj = 4.2 W/K - from/into heated spaces ¢ =1.0 Vmechinfi = - M/h (DHL*' (Prit Oy it PRy,
' e HG,i
Hr,ig = 5.5 W/K - through ground V'sysm = - m3/h fh,i = 1.00 for height > 5m
Vinfi =2* V" ngo * € " g Viin = 180.1 m¥h <= V', = 79.2 m3h
V'susum = V'exi = Vsui = V'mech,infi Nmin=1.01h<=n=0.41/h q’HL,i =4342 W
VY= V'inf,i + V’su,i + V'su,sm + V'mech,inf,i
hore
Calculation of room: 1.10 - Kuhinja
Binti =20.0°C 6, =-18.00°C 6, =2.65°C A =2269m? V,=68.06m> fy1=145 Gy = 1.00 Ag=2269m? P=360m  B=1260m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area [number of| area of area Uy AUy, Uke | e [Yequivk [Bintiv]| Oz« | 246 Type of Hrik [P1ik
[mm] (x) (y) 21 | openings [openings|without open. 2 2 2 & 2011 1°C1 | 1°C1 | °Cl space WK W
i | [ ) may [P fwimkfwim?l [ {wim2i| °C1 | [°CI behieonsty VK[ W]
vz-40 | 400 | 3.60 | 3.30 |11.88 1 3.20 8.68 0.300 | 0.05 | 0.350 [1.00] - ]20.0]-18.0[38.0 Exterior 3.1 | 116
PR5 - 2.00 | 1.60 | 3.20 - - 3.20 1.400 | 0.40 | 1.800 |1.00 - 20.0 |-18.038.0 Exterior 58 | 219
Uz-20 | 200 | 3.60 | 3.30 [11.88 - - 11.88 0.600 - 0.600 [1.00] - ]20.0[18.0]2.0 | Heated interior | 0.4 | 15
Uz-20 200 6.30 | 3.30 |20.80 - - 20.80 0.600 - 0.600 |1.00 - 20.0 |20.0| 0.0 | Heated interior | 0.0 | O
PNTL 0 6.30 | 3.60 [22.69 - - 22.69 0.300 - 0.000 {1.00] 0.153 [ 20.0 2.7 [17.3 Soil 2.3 | 88
Uz-20 | 200 | 1.10]3.30 | 3.64 - - 3.64 0.600 - 0.600 [1.00] - ]20.020.0]0.0 | Heated interior | 0.0 | 0
Uz-20 200 5.20 | 3.30 |17.16 - - 17.16 0.600 | 0.05 | 0.650 |1.00 - 20.0 | 11.6 | 8.4 |Unheated interior| 2.5 | 94
S-MKK| 0 6.30 | 3.60 [22.69 - - 22.69 0.600 - 0.600 [1.00] - [20.020.0]0.0 | Heated interior | 0.0 | 0
Total : 14.0 | 532
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
®r; =532 W Thermal bridges: 72.3 W®y,; = 440 W V', =34.0 m3/h Oy i = 259 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfgy = 11.4 W/m?2
Hr;=14.0 W/K - total Vinfi = 29.9 m3/h Vigyi=-mh Heat gains:
Hrie = 8.8 W/K - directly to exterior nsg =11.0 1/h By =-°C Ppg,i=0W
Htiue = 2.5 WI/K - through unheated spacee; = 0.0 Viexi=- m3/h Designed heat input :

Hrj; = 0.4 W/K - from/into heated spaces ¢ =1.0
Hr.ig = 2.3 W/K - through ground

Vinfi =2 Vi*nsg " € " g

V'susum = V'exi = V'su,i = Vmech,inf,i

V'i = Vinti * Visui ¥ Visu,sm * V'mech,inf,i

Vinin = 34.0 m3h <= V= 29.9 m%h
Nmin = 0.5 1/h <=n=0.4 1/h

V'mech,inf,i = - M
Visysm = - mh

3/h

Oy, = (P, + Oy ) it PrH,i-PHa,
fhi = 1.00 for height > 5m

¢HL,i =1231 W

hore
Calculation of room: 1.11 - Negrijano Unheated space
Bini = 11.6°C 0, =-18.00°C 6,,,=2.65°C A =1040m? V,=31.21m3 fg1=145 Gy =1.00 Ag=10.40 m2 P=0.00m B=0.00m
Heat losses by heat transfer through constructions :
struct. [thickness|length|height| area |number of | area of area Uy AUy, Uke | e |Yequivk [Ointiv| B2k | A8 Type of Hrik 1 PTik
[mm] () | ) |m?2 | openings |openings|without open. 2 2 P 2.1 r°ct lecy|°Cl space wiKll twi
ml | [m] e 2 [W/m?2k]| (Wim?2k]|(w/m?k]| ] Jwim?kg| [°CT |°C] behind constr. || W]
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Uz20 | 200 |5.20 | 3.30 [17.16 - - 17.16 0.600 - 0.600 [1.00] - 11.6 |20.0]-8.4| Heated interior | -2.9 | -66
PNTL 0 5.20 | 2.00 |10.40 - - 10.40 0.300 - 0.000 {1.00] 0.202 | 11.6 | 2.7 |8.9 Soil 0.9 | 28
S-MKK| 0 5.20 | 2.00 [10.40 - - 10.40 0.600 - 0.600 |1.00] - 11.6 [ 7.7 [ 3.9 | Unheated interior| 0.8 | 25
Total : -5.3 |-157

Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :

P =-157TW Thermal bridges: 0.0 W ®y;; = 157 W Vi, =15.6 m3/h Orpi=0W

Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg = - W/m?

Hr;=-5.3 W/K - total V'inti = 0.0 m¥h Vigyi=-mh Heat gains:

Htie = 0.0 W/K - directly to exterior nsg =11.0 1/h By =-°C Ppg,i=0W

Htiue = 0.8 W/K - through unheated spacee; = 0.0 Viexi=- m3/h Designed heat input :

HT,ij =-7.1 W/K - from/into heated spaces ¢ =1.0 V' mech.infi = - m3/h cDHL,i = (¢T,i+CDV,i)*fhi+¢RH,i'¢HG,i
Hr.ig = 0.9 W/K - through ground V'sysm = - m3/h fh,i = 1.00 for height > 5m

Vingi =2 Vi " ngo " €; " g Vnin = 15.6 m3/h <= V' = 0.0 m3h

V'susum = V'ex,i = V'su,i = V'mech,inf Nmin = 0.51/h <=n=0.0 1/h Oyi=-0W

V'i = Vingi + Visui * Visusm * Vmech,int,

hore
Calculation of room: 1.12 -WC
Binti =20.0°C 6, =-18.00°C B, =2.65°C A =200 m?2 V,=6.00 m3 fg1 =145 Gy = 1.00 Ag=2.00 m2 P=200m B=2.00m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height|area|number of| area of area Uy AUy, Uke | e |Yequivik |Ointiv| Bz | A0 Type of Hrik 1PTik
[mm] () | () |im?21| openings |openings|without open. 2 2 P 2.1 r°c1 | ecy |I°Cl space wiKll twi
ml | [m*] e ] W/m2k]|(wim?2k]|w/m?k]| 1 Jiwim?kg| °C1 | °C] behind constr. |/KI| W]
VZ-40 400 2.00 | 3.30 |6.60 1 0.81 5.79 0.300 | 0.05 | 0.350 |1.00 - 20.0 |-18.038.0 Exterior 21| 78
PR6 - 0.90 | 0.90 f0.81 - - 0.81 1.400 | 0.50 | 1.900 [1.00] - |20.0|-18.0{38.0 Exterior 1.6 | 59
Uz-20 | 200 | 1.00 | 3.30 [3.30 - - 3.30 0.600 - 0.600 |1.00] - ]20.0]18.0|/2.0| Heated interior | 0.1 | 4
Uz-10 100 2.00 | 3.30 |6.60 - - 6.60 0.600 | 0.05 | 0.650 [1.00 - 20.0 | 11.6 | 8.4 |Unheated interior| 1.0 | 37
Uz-20 | 200 | 1.10 | 3.30 [3.64 - - 3.64 0.600 - 0.600 1.00] - ]20.0]20.0|/0.0 | Heated interior | 0.0 | 0
PNTL 0 2.00 | 1.00 [2.00 - - 2.00 0.300 - 0.000 [1.00] 0.202 | 20.0] 2.7 [17.3 Soil 0.3 ] 1
S-MKK| 0 2.00 | 1.00 [2.00 - - 2.00 0.600 - 0.600 1.00] - ]20.0] 7.7 [12.3|Unheated interior| 0.4 | 15
Total : 5.4 | 204
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
P =204 W Thermal bridges: 29.2 W®y,; = 39 W Vi, =3.0 m3/h Oy, =23 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg = 11.4 W/m?
Hri=5.4 W/K - total V'ini = 2.6 m3h Vigyi=-mh Heat gains:
Htie = 3.6 W/K - directly to exterior nsg = 11.0 1/h Bgy=-°C Ppg,i=0W
Hriue = 1.4 WI/K - through unheated spacee; = 0.0 Vigx i = - m3/h Designed heat input :
HT,ij =0.1 W/K - from/into heated spaces ¢;=1.0 V'mech,inf,i =- m3/h (DHL,i = (¢T,i+¢V,i)*fhi+¢RH,i'cDHG,i
Hr,ig = 0.3 W/K - through ground Visusm = - m3/h fhi = 1.00 for height > 5m
Vinfi =2 Vi*nso " € " g Viin =3.0m%h <=V, =26 m%h
V'susum = V'exi = Vsui = V'mech,inf,i Nmin = 0.5 1/h<=n=0.41/h q’HL,i =266 W
Vi =Vingi * Visui + Visusm * V'mech,infii
hore
Calculation of room: 1.13 - Hodnik
Binti = 18.0°C 8, =-18.00°C 0, =2.65°C A =165.81m? V,;=497.44m° fyy =145 Gw=100 A =16581m? P=4829m B=687m
Heat losses by heat transfer through constructions :
struct. |thickness|lengthlheight| area [number of| area of area Uy AUy, Uke | e |Yequivk |Bintiv| Bz | A0 Type of Hrik [ Prik
[mm] x) | m?21 | openings |openings|without open. 2 2 204l I- 211 1°c1 1 °cy |°Cl space WK W
i | g | ™) ) 2y [imA[Wimkfw/mg [ Jwim2iq| [°C1 | [°C behint oonstr. [MV/KI| W]
VvZz-40 | 400 [4.45]3.30 | 14.68 1 11.00 3.68 0.300 - 0.300 [1.00] - 18.0 |-18.0]36.0 Exterior 1.1 | 40
PR7 - 4.40 | 2.50 | 11.00 - - 11.00 1.400 | 0.20 | 1.600 [1.00] - 18.0 |-18.0/36.0 Exterior 17.6 | 634
VvZz-40 | 400 [31.79] 3.30 [104.89 7 32.01 72.88 0.300 - 0.300 [1.00] - 18.0 |-18.0/36.0 Exterior 219788
PR3 - 2.40 | 2.20 | 5.28 - - 5.28 1.400 | 0.30 [ 1.700 [1.00] - 18.0 |-18.0]36.0 Exterior 9.0 | 324
PR3 - 2.40 | 2.20 | 5.28 - - 5.28 1.400 | 0.30 | 1.700 [1.00] - 18.0 |-18.0/36.0 Exterior 9.0 | 324
PR - 24n 1220 R 28 - - R 28 1 40N n2n 1 700 11 NNl - 12 N 112 NIRR N FEvtarinr an 04
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~ N« = ..V L.V .U = = .U 1. 4Vyv V.4V 1.0VV 1.UV - 10.V |7 10.VVV.V LALCIHIVI “+.0 11 &
vV - 1.10 [ 2.70 | 2.97 - - 2.97 2.000 | 0.40 | 2.400 [1.00] - [18.0]-18.0[36.0 Exterior 7.1 | 257
Uz-20 200 |10.79] 3.30 | 35.61 - - 35.61 0.600 - 0.600 |1.00 - 18.0 |22.0|-4.0| Heated interior | -2.4 | -85
Uz-20 | 200 |4.91]3.30]16.22 - - 16.22 0.600 - 0.600 [1.00] - [18.0[22.0]-4.0] Heated interior | -1.1 | -38
Uz-20 | 200 |[3.71]3.30]12.23 - - 12.23 0.600 - 0.600 [1.00] - [18.0[20.0]-2.0] Heated interior | -0.4 | -14
Uz-20 200 5.60 | 3.30 | 18.48 - - 18.48 0.600 - 0.600 |1.00 - 18.0 |22.0|-4.0| Heated interior | -1.2 | -44
Uz-20 | 200 |5.60|3.30|18.48 - - 18.48 0.600 - 0.600 [1.00] - [18.0[22.0]-4.0] Heated interior | -1.2 | -44
uz-20 | 200 |3.71]3.30]12.23 - - 12.23 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | -0.4 | -14
Uz-20 | 200 |4.02]3.30]13.26 - - 13.26 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | -0.4 | -15
Uz-20 | 200 |3.60 |3.30 | 11.90 - - 11.90 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | -0.4 | -14
Uz-20 200 4.10 | 3.30 | 13.53 - - 13.53 0.600 - 0.600 |1.00 - 18.0 |20.0|-2.0| Heated interior | -0.4 | -16
Uz-20 | 200 |3.603.30]11.88 - - 11.88 0.600 - 0.600 [1.00] - [18.0[20.0]-2.0] Heated interior | -0.4 | -14
Uz-20 200 2.00 | 3.30 | 6.60 - - 6.60 0.600 - 0.600 |1.00 - 18.0 | 11.6 | 6.4 |Unheated interior| 0.7 | 26
Uz-20 | 200 |5.203.30[17.17 - - 17.17 0.600 - 0.600 [1.00] - [18.0[11.6] 6.4 [Unheated interior| 1.9 | 67
Uz-20 | 200 [ 1.00]3.30 [ 3.30 - - 3.30 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | -0.1 | -3
VZ-40 400 9.50 | 3.30 | 31.34 2 16.28 15.06 0.300 - 0.300 |1.00 - 18.0 |-18.036.0 Exterior 4.5 | 163
PR8 - 4.40 [ 2.70 [ 11.88 - - 11.88 1.400 | 0.20 | 1.600 [1.00] - |18.0]-18.0[36.0 Exterior 19.0 | 685
PR - 2.00 [ 2.20 | 4.40 - - 4.40 1.400 | 0.30 | 1.700 [1.00] - |18.0]-18.0[36.0 Exterior 7.5 [ 270
Uz-20 200 2.05 | 3.30 | 6.76 - - 6.76 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
Uz-20 | 200 [2.15[3.30 [ 7.09 - - 7.09 0.600 - 0.600 [1.00] - [18.0]18.0]0.0 | Heated interior | 0.0 | 0
Uz-20 200 2.40 | 3.30 | 7.93 - - 7.93 0.600 - 0.600 |1.00 - 18.0 |22.0|-4.0| Heated interior | -0.5 | -19
Uz-20 | 200 [0.20[3.30 | 0.66 - - 0.66 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | 0.0 | 0
Uz-20 | 200 [o0.10]3.30 ] 0.34 - - 0.34 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | 0.0 | 0
VZ-40 400 2.56 | 3.30 | 8.45 1 5.28 3.17 0.300 - 0.300 |1.00 - 18.0 |-18.036.0 Exterior 1.0 | 35
PR3 - 2.40[2.20 | 5.28 - - 5.28 1.400 | 0.30 | 1.700 [1.00] - |18.0]-18.0[36.0 Exterior 9.0 [324
Uz-20 | 200 |5.44[3.30[17.94 - - 17.94 0.600 - 0.600 [1.00] - [18.0[22.0]-4.0] Heated interior | -1.2 | -43
PNTL 0 40.9822.84|146.07 - - 146.07 0.300 - 0.000 |1.00| 0.186 | 18.0 | 2.7 |15.3 Soil 16.8 | 605
S-MKK| 0 [31.38/0.00 [ 0.01 - - 0.01 0.600 - 0.600 [1.00] - [18.0]18.0]0.0 | Heated interior | 0.0 | 0
S-MKK 0 0.20 | 0.00 | 0.00 - - 0.00 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
S-MKK| 0 [40.98]22.84]146.05 - - 146.05 | 0.600 - 0.600 [1.00] - [18.0]18.0]0.0 | Heated interior | 0.0 | 0
S-MKK| 0 2.56 [ 0.01 [ 0.01 - - 0.01 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | 0.0 | 0
S-MKK 0 6.30 | 0.00 | 0.00 - - 0.00 0.600 - 0.600 |1.00 - 18.0 |20.0|-2.0| Heated interior | 0.0 | O
uz-10 | 100 [2.72]3.30] 8.98 - - 8.98 0.600 - 0.600 [1.00] - [18.0[20.0]-2.0] Heated interior | -0.3 | -10
Uz-10 100 2.05 | 3.30 | 6.76 - - 6.76 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
Uz-10 100 1.18 | 3.30 | 3.90 - - 3.90 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
Uz-20 | 200 [2.15[3.30 ] 7.09 - - 7.09 0.600 - 0.600 [1.00] - [18.0]18.0]0.0 | Heated interior | 0.0 | 0
Uz-10 100 1.90 | 3.30 | 6.27 - - 6.27 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
uz-10 | 100 [1.90[3.30] 6.27 - - 6.27 0.600 - 0.600 [1.00] - [18.0]18.0]0.0 | Heated interior | 0.0 | 0
Uz-20 | 200 |3.90|3.30[12.87 - - 12.87 0.600 - 0.600 [1.00] - [18.0] 3.4 |14.6]Unheated interior| 3.1 | 113
Uz-20 200 1.60 | 3.30 | 5.28 - - 5.28 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
Uz-20 | 200 [1.90[3.30] 6.27 - - 6.27 0.600 - 0.600 [1.00] - [18.0]18.0]0.0 | Heated interior | 0.0 | 0
Uz-20 200 1.90 | 3.30 | 6.27 - - 6.27 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
Uz-20 | 200 [3.903.30[12.87 - - 12.87 0.600 - 0.600 [1.00] - [18.0[20.0]-2.0] Heated interior | -0.4 | -15
Uz-20 | 200 |3.90|3.30[12.87 - - 12.87 0.600 - 0.600 [1.00] - [18.0[22.0]-4.0] Heated interior | -0.8 | -30
PNTL 0 12.30| 3.55 | 19.74 - - 19.74 0.300 - 0.000 |1.00] 0.186 | 18.0 | 2.7 |15.3 Soil 2.3 | 82
S-MKK| 0 1.55 [ 1.40 | 2.17 - - 2.17 0.600 - 0.600 [1.00] - [18.0]18.0]0.0 | Heated interior | 0.0 | 0
S-MKK| 0 1.40 [ 0.97 | 1.36 - - 1.36 0.600 - 0.600 [1.00] - [18.0[14.2] 3.8 [Unheated interior| 0.1 | 4
S-MKK 0 2.20 | 1.40 | 3.08 - - 3.08 0.600 - 0.600 |1.00 - 18.0 |20.0|-2.0| Heated interior | -0.1 | -3
S-MKK| 0 1.40 [ 0.10 | 0.14 - - 0.14 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | 0.0 | 0
S-MKK| 0 1.60 [ 1.40 | 2.24 - - 2.24 0.600 - 0.600 [1.00] - [18.0]13.7] 4.3 [Unheated interior| 0.2 | 6
S-MKK| 0 1.90 [ 1.40 | 2.66 - - 2.66 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | -0.1 | -3
S-MKK| 0 1.90 [ 1.40 | 2.66 - - 2.66 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | -0.1 | -3
S-MKK 0 3.55]1.18 | 4.19 - - 4.19 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
S-MKK| 0 1.40 [ 0.20 | 0.28 - - 0.28 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | 0.0 | 0
S-MKK| 0 1.40 [ 0.10 | 0.14 - - 0.14 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | 0.0 | 0
S-MKK 0 1.40 | 0.20 | 0.28 - - 0.28 0.600 - 0.600 |1.00 - 18.0 |20.0|-2.0| Heated interior | 0.0 | O
S-MKK| 0 1.40 [ 0.20 | 0.28 - - 0.28 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | 0.0 | 0
S-MKK 0 2.15 ] 0.00 | 0.00 - - 0.00 0.600 - 0.600 |1.00 - 18.0 |20.0|-2.0| Heated interior | 0.0 | O
S-MKK| 0 1.40 [0.10 | 0.14 - - 0.14 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | 0.0 | 0
S-MKK| 0 1.40 [ 0.10 | 0.14 - - 0.14 0.600 - 0.600 [1.00] - [18.0]20.0]-2.0] Heated interior | 0.0 | 0

Total : 151.8|5464
Designed heat loss by heat transfer: Designed heat loss by ventilation : Heat input for heating up :
3/1-’, 5464 W Thermal bridges: 635.2 ®y; = 4019 W Vi, =3283 m3/h Dy, = 1892 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : 'Iil(gced ventilation : fry = 11.4 W/im?
Hr;=151.8 W/K - total V'ingi = 328.3 m3/h Vigyi=-mh Heat gains:
Hrie = 138.6 WIK - directly to exterior ngg = 11.0 1/h B, =-°C Ppg,i=0W
Htiue = 6.0 W/K - through unheated space e; = 0.0 Viexi = - m3/h Designed heat input :

. *.
Hrjj = -11.9 W/K - from/into heated spaces & = 1.0 V'mechinfi = - M°/h PhLi = (PritPy) Thit PRy
’ A Prg,i
Hr.jg = 19.1 W/K - through ground Visysm =-mh fh,i = 1.00 for height > 5m
= 3 <=\ =
Vit = 2% Vi* nso * € * & Vrg,n—248.7m /h <= V' =328.3
m“/h

V'gll aim = V'm{ i 'Vlgll i~ V'mp,r‘.h infi Nmin = 0.51h<=n=0.7 1/ QHI i= 1375 W
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hore
Calculation of room: 1.14-WC M
Binti = 18.0°C 8, =-18.00°C 6,,=2.65°C A =8.00m? V;=2399m> fy; =145 Gy =1.00 Ag=8.00 m2 P=390m B=410m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area {number of| area of area Uk AUy, Uke | e |Yequivk |Ointiv| Oz | A8 Type of Hrik1Prik
[mm] x| v 21 | openings |openings|without open. 2 2 2041 1 2.1 r°c1 | ec [[°Cl space Kl twi
ml | [m“] ] 2 W/m2k] | w/m2K]| (wim?k] | [ [wim?k| C1 | [°C behind constr. [/KI| W]
vz-40 | 400 | 3.90 | 3.30 [12.87 2 2.35 10.52 0.300 | 0.05 | 0.350 [1.00] - 18.0 [-18.0[36.0]  Exterior 3.7 | 133
PR6 - 0.90 | 0.90 [ 0.81 - - 0.81 1.400 | 0.50 | 1.900 [1.00] - 18.0 |-18.0[36.0]  Exterior 1.6 | 56
PR10 - 0.70 | 2.20 | 1.54 - - 1.54 1.400 | 0.50 | 1.900 [1.00] - 18.0 |-18.0[36.0]  Exterior 2.9 | 106
uz-20 | 200 [2.05]3.30[6.77 - - 6.77 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
Uz-20 | 200 |[2.05]3.306.76 - - 6.76 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
PNTL 0 3.90 | 2.05 | 8.00 - - 8.00 0.300 - 0.000 {1.00f 0.196 | 18.0 | 2.7 |15.3 Soil 1.0 | 35
uz-10 | 100 |[2.62 | 3.30 [8.64 - - 8.64 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
uz-10 | 100 [ 1.18 | 3.30 [3.90 - - 3.90 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
uz-10 | 100 [o0.103.30 [0.33 - - 0.33 0.600 - 0.600 [1.00] - 18.0 [20.0]-2.0| Heated interior | 0.0 | 0
S-MKK| 0 3.90 | 2.05 | 8.00 - - 8.00 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
Total : 9.2 | 330
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
®r; =330 W Thermal bridges: 61.2 W®y,; = 194 W Viy=15.8 m3/h Orpi=91W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg, = 11.4 W/m?
Hrj=9.2 WIK - total V'inti = 15.8 m%h Vigyi=-mh Heat gains:
Hrie = 8.2 W/K - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W
Htiue = 0.0 W/K - through unheated spacee; = 0.0 Vigyi= - m3/h Designed heat input :
Hrj = 0.0 W/K - from/into heated spaces ¢ =1.0 V'mech.infi = - m3/h Oy i = (P1+Py ) i+ PrH - PHa,i
Hr,ig = 1.0 W/K - through ground Visusm = - m3/h fhi = 1.00 for height > 5m
Vinfi =2 V" nso * € " Vinin = 12.0 m3h <= vy = 15.8 m%h
V'su,sum = V'ex,i = V'su,i = V'mech,inf,i Nmin = 0.5 1/h <=n=0.7 1/h ‘DHL,i =615W
V5= Vinti * Visui + Visu.sm + Vmech,inf,i
hore
Calculation of room: 1.15-WC Z
Binti = 18.0°C B8, =-18.00°C  0,,=2.65°C A =537 m?2 V, = 16.11 m3  fgq =145 Gy =1.00 Ag=5.37 m2 P=0.00m B=0.00m
Heat losses by heat transfer through constructions :
struct. [thickness|length|height|area|number of | area of area Uk AUy, Uke | ek | Yequivk |Ointiv]| Bz | 26 Type of Hrik 1 Prik
[mm] x) | 21| openings |openings | without open. 2 2 P R 241 °c1 lec1|I°Cl space Kl twi
il | ey | ) - |VmK [ (wim P wim?i [ {wimaq| [°C [°C] behinteonstr. [V W]
uz-10 | 100 | 2.05 | 3.30 [6.76 - - 6.76 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
uz-20 | 200 [2.15 ] 3.30 [7.09 - - 7.09 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior [ 0.0 | 0
Uz-10 100 2.62 | 3.30 |8.64 - - 8.64 0.600 - 0.600 |1.00 - 18.0 |18.0{ 0.0 | Heated interior | 0.0 0
PNTL 0 2.62 | 2.05 |5.37 - - 5.37 0.300 - 0.000 [1.00] 0.202 | 18.0 [2.7 [15.3 Soil 07 | 25
S-MKK 0 2.62 | 2.05 |5.37 - - 5.37 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior [ 0.0 | 0
Total : 0.7 | 25
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
Pri=25W Thermal bridges: 0.0 W ®y,; = 99 W Vi =8.1 m3/h Orp;=61W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg, = 11.4 W/m?
Hr,i = 0.7 W/K - total V'inti = 0.0 m¥h Vigyi=-mh Heat gains:
Htie = 0.0 W/K - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W
Htiue = 0.0 W/K - through unheated spacee; = 0.0 Vieyi= - m3/h Designed heat input :
Hrj = 0.0 W/K - from/into heated spaces ¢ =1.0 V'mech.infi = - m3/h Oy i = (P1+Py ) i+t PrH - PHa,i
Hr.jg = 0.7 W/K - through ground Vigysm = - mh fh,i = 1.00 for height > 5m
Vinfi =2 V" nso * € " Vinin = 8.1 m3h <= V', = 0.0 m¥h
V'susum = V'exi = V'su,i = Vmech,inf,i Nmin =0.51/h<=n=0.0 1/h Oy i =185W

V'i = Vingi * Visu,i * V'su,sm * Vimech,infii
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Calculation of room: 1.16 - Spremiste 1

Bini = 18.0°C 6, =-18.00°C 6,,,=265°C A, =7.98m? V;=2394m3 fg1=145 Gy =1.00 Ag=7.98 m2 P=190m B=840m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area [number of | area of area Uy AUy, Uke | e |Yequivk |Ointiv| Oz | 28 Type of Hrik | ®PTik
[mm] x) | ) |m2 | openings |openings|without open. 2 by o0l T 2.1 r°c1 | e [°Cl space WK1 Twi
ml | [m] ) 2 W/m2k] | w/m?K]| (wim?k]| [ [wim?k| €1 | [°C behind constr. [/KI| W]
VZ-40 400 1.90 | 3.30 | 6.27 1 0.72 5.55 0.300 | 0.05 | 0.350 |1.00 - 18.0 |-18.0/36.0 Exterior 1.9 | 70
PR11 - 1.20 [ 0.60 [ 0.72 - - 0.72 1.400 | 0.50 [ 1.900 [1.00] - 18.0 [-18.0[36.0]  Exterior 1.4 | 50
Uuz-10 | 100 | 4.20 | 3.30 [13.86 - - 13.86 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
Uz-10 100 1.90 | 3.30 | 6.27 - - 6.27 0.600 - 0.600 |1.00 - 18.0 | 18.0] 0.0 | Heated interior | 0.0 0
Uz-20 | 200 |2.15]3.30 [ 7.09 - - 7.09 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
uz-20 | 200 |2.05]3.30][6.77 - - 6.77 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
PNTL 0 4.20 | 1.90 | 7.98 - - 7.98 0.300 - 0.000 [1.00] 0.176 [ 18.0 | 2.7 [15.3 Soil 0.9 | 32
S-MKK| 0 4.20 | 1.90 | 7.98 - - 7.98 0.600 - 0.600 [1.00] - 18.0 [20.0-2.0| Heated interior | -0.3 | -9
Total : 4.0 | 143
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
®r;=143W Thermal bridges: 22.9 W®y,; = 147 W Viy =120 m3/h Orp=91W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg, = 11.4 W/m?
Hr, = 4.0 W/K - total Vinti = 10.5 m%h Vigyi=-mh Heat gains:
Hrie = 3.3 W/K - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W
Htiue = 0.0 WI/K - through unheated spacee; = 0.0 Vigyi= - m3/h Designed heat input :
Hrj = -0.3 W/K - from/into heated spaces ¢ = 1.0 V'mechiinfi = - m3/h Oy i = (P1+ Py ) i+ PrH - PHa,i
Hr,ig = 0.9 W/K - through ground Visusm = - m3/h fhi = 1.00 for height > 5m
Vinfi =2 V" nso * € " Vinin = 12.0 m3h <= V'; = 10.5 m%h
V'su,sum = V'ex,i = V'su,i = V'mech,inf,i Nmin = 0.51/h<=n=0.41/h ‘DHL,i =381 W
V5= Vinti * Visui + Visu.sm + Vmech,inf,i
hore
Calculation of room: 1.17 - Spremiste 2
Binti = 18.0°C B, =-18.00°C 0, =2.65°C A =798 m2 V,=23.94 m3 fg1=1.45 Gy =1.00 Ag=7.98 m2 P=190m B=840m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area [number of| area of area Uy AUy, Uke | ek [Yequivk [Bintiv]| Oz« | 46 Type of Hrik 1 PTik
[mm] x) | v 21 | openings |openings|without open. 2 2 2 - 241 r°c1 | ecy |I°Cl space wiKil wi
ml |y [T ) [P fwim?i L1 fwim2k| °C1 | [CI behitoonst VK| W]
vz-40 | 400 | 1.90 [ 3.30 | 6.27 1 0.72 5.55 0.300 | 0.05 | 0.350 [1.00] - 18.0 |-18.0/36.0 Exterior 1.9 | 70
PR11 - 1.20 [ 0.60 [ 0.72 - - 0.72 1.400 | 0.50 [ 1.900 [1.00] - 18.0 |-18.0/36.0 Exterior 1.4 | 50
Uz-20 200 4.20 | 3.30 {13.86 - - 13.86 0.600 | 0.05 | 0.650 |1.00 - 18.0 | 3.4 |14.6| Unheated interior| 3.7 | 132
uz-10 | 100 [ 1.90 | 3.30 [6.27 - - 6.27 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
uz-10 | 100 [4.20 ] 3.30 [13.86 - - 13.86 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
PNTL 0 4.20 | 1.90 | 7.98 - - 7.98 0.300 - 0.000 |1.00| 0.176 | 18.0 | 2.7 |15.3 Soil 0.9 | 32
S-MKK| 0 1.60 [ 1.20 [ 1.93 - - 1.93 0.600 - 0.600 |1.00] - 18.0 [13.7] 4.3 |Unheated interior| 0.1 | 5
S-MKK| 0 420 [ 1.90 |5.76 - - 5.76 0.600 - 0.600 [1.00] - 18.0 [ 20.0]-2.0] Heated interior | -0.2 | -6
S-MKK| 0 1.30 [ 0.10 [ 0.13 - - 0.13 0.600 - 0.600 [1.00] - 18.0 [20.0]-2.0] Heated interior | 0.0 | 0
S-MKK| 0 1.60 [ 0.10 [ 0.16 - - 0.16 0.600 - 0.600 [1.00] - 18.0 [20.0]-2.0] Heated interior | 0.0 | 0
Total : 7.9 | 283
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
®r;=283W Thermal bridges: 33.1 W®y,; = 147 W Viy =120 m3/h Orp=91W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg, = 11.4 W/m?
Hrj=7.9 WK - total Vinti = 10.5 m%h Vigyi=-mh Heat gains:
Htie = 3.3 W/K - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W
Htiue = 3.8 WI/K - through unheated spacee; = 0.0 Vigyi= - m3/h Designed heat input :
Hrj = -0.2 W/K - from/into heated spaces ¢ = 1.0 V'mechiinfi = - m3/h Oy i = (P1+ Py ) i+ PrH - PHa,i
Hr,ig = 0.9 W/K - through ground Visusm = - m3/h fhi = 1.00 for height > 5m
Vinfi =2 " V" nso * € " Vinin = 12.0 m3h <= V'; = 10.5 m%h
Visu,sum = V'ex,i = V'su,i = V'mech,inf,i Nmin = 0.51/h<=n=041/h ‘DHL,i =521 W

V'i = Vingi + Visui * Visu,sm * Vimech,infi
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Kelvin d.o.o., Pozega

caicuiation or room: 1.18 - Kotiovnica Uhheated space

prosinac, 2021.

Bintj =34 °C  0,=-18.00°C 8,=265°C A =24.73 m2 V,=74.20 m3 fg1 =145 Gy =1.00 Ag=2473 m2 P=965m B=513m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area [number of | area of area Uy AUy, Uke | € |Yequivk |Bintiv| Oz | 28 Type of Hrik [P1ik
[mm] (x) (y) m?27 | openings |openings|without open. 2 2 2 2 2 °c1 | ree1 | [°Cl space WIK]| Tw
ml |y [ s e L M) L1 |wimq| C1 | I°C] behitrreonsty. [VKI[ W]
VZ-40 400 5.29 | 3.30 [17.46 1 1.44 16.02 0.300 0.05 0.350 |1.00 - 3.4 |-18.0{21.4 Exterior 5.6 | 120
PR12 - 2.40 | 0.60 | 1.44 - - 1.44 1.400 0.50 1.900 |1.00 - 3.4 |-18.0|21.4 Exterior 2.8 | 59
VZ-40 400 4.36 | 3.30 |14.39 - - 14.39 0.300 0.05 0.350 |1.00 - 3.4 |-18.0{21.4 Exterior 5.1 | 108
Uz-20 200 4.20 | 3.30 |13.86 - - 13.86 0.600 - 0.600 |1.00 - 3.4 |18.0|-14.6| Heated interior | -5.7 |-121
PNTL 0 6.77 | 4.10 |24.73 - - 24.73 0.300 - 0.000 {1.00] 0.194 | 3.4 | 2.7 [ 0.7 Soil 02| 5
Uz-20 200 2.67 | 3.30 | 8.82 - - 8.82 0.600 - 0.600 |1.00 - 3.4 |18.0|-14.6| Heated interior | -3.6 | -77
Uz-20 200 0.20 | 3.30 | 0.66 - - 0.66 0.600 - 0.600 |1.00 - 3.4 |20.0|-16.6| Heated interior | -0.3 | -6
UZ-20 200 3.90 | 3.30 |12.87 - - 12.87 0.600 - 0.600 |1.00 - 3.4 |18.0|-14.6| Heated interior | -5.2 |-112
S-MKK 0 6.77 | 4.10 |24.73 - - 24.73 0.600 - 0.600 |1.00 - 3.4 |20.0|-16.6| Heated interior |-11.5 | -246
Total : -12.6-270
Designed heat loss by heat transfer: !Je5|gned heat loss by ventilation Heat input for heating up :
O =-27T0 W Thermal bridges: 47.9 _ , _
o ®y;j=270 W Vi, =37.1m3h PrH,i=O0OW
o P For ventilation :
Specific heat loss by heat transfer : Volume flow rate by infiltration : Nc())ced entilatio fRH = - W/m?2
Hrj=-12.6 W/K - total V'ini = 32.6 m¥h Vigyi=-mh Heat gains:
Hrie = 13.4 W/K - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W
Htiye = 0.0 W/K - through unheated space e; = 0.0 Vieyi= - m3/h Designed heat input :

Hrj; = -26.3 W/K - from/into heated spaces ¢; = 1.0
Hr,ig = 0.2 W/K - through ground
Vingi =2 Vi ngo " ;" g Vinin = 37.1 m3/h <= V', = 32.6 m3h
V'su,sum = V'ex,i = V'su,i = V'mech,inf,i Nmin =0.51/h<=n=0.41/h
V5= Vinti * Visui + Visu.sm + Vmech,inf,i

" — 3
\% mech,inf,i = ~ m*/h

Visusm = - m3/h

Oy i = (P1,+ Py T+ PRH,i-PHG,i
fhi = 1.00 for height > 5m

Oy i=-0W

hore
Calculation of room: 1.19 - Radionica
Binti = 18.0°C B, =-18.00°C 0, =2.65°C A =13.88 m2 V,=41.64 m3 fg1=1.45 Gy =1.00 Ag=13.88 m2 P=845m B=329m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area [number of| area of area Uy AUy, Uke | ek [Yequivk [Bintiv]| Oz« | 46 Type of Hyik [Pk
[mm] (x) (y) 21 | openings |openings|without open. 2 2 2 ~ 2 °c] | °ct |[°Cl space K1 W
il |y | ) [P fwimifwim?i (1 fwim2k| °C1 | [°CI behitoonst, VK W]
VvZ-40 | 400 | 4.25 | 3.30 [14.04 - - 14.04 0.300 | 0.05 | 0.350 [1.00] - 18.0 |-18.0/36.0 Exterior 4.9 | 177
VZz-40 | 400 [4.19 | 3.30 [13.83 1 1.44 12.39 0.300 | 0.05 | 0.350 [1.00] - 18.0 |-18.0]36.0 Exterior 4.4 | 157
PR13 - 0.90 | 1.60 | 1.44 - - 1.44 1.400 | 0.50 | 1.900 [1.00] - 18.0 |-18.0]36.0 Exterior 2.8 | 99
Uz-20 | 200 |2.673.30 |8.82 - - 8.82 0.600 | 0.05 | 0.650 [1.00] - 18.0 | 3.4 |14.6|Unheated interior| 2.3 | 84
PNTL 0 5.19 | 3.94 [13.88 - - 13.88 0.300 - 0.000 [1.00] 0.198 | 18.0] 2.7 [15.3 Soil 1.7 | 62
UZ-20 200 2.40 | 3.30 | 7.92 - - 7.92 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
Uz-20 | 200 | 1.60 | 3.30 |5.28 - - 5.28 0.600 - 0.600 [1.00] - 18.0 |18.0] 0.0 | Heated interior | 0.0 | 0
S-MKK| 0 5.19 | 3.94 [13.88 - - 13.88 0.600 - 0.600 [1.00] - 18.0 |20.0]-2.0| Heated interior | -0.4 | -16
Total : 15.6 | 563
Designed heat loss by heat transfer: Designed heat loss by ventilation : Heat input for heating up :
®r;=563W Thermal bridges: 79.9 W®y,; = 255 W V', =20.8 m¥h Orpy =158 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfgy = 11.4 W/m?2
Hri=15.6 W/K - total Vini = 18.3 m3h Vigyi=-mh Heat gains:
Hrie = 12.0 W/K - directly to exterior nsg = 11.0 1/h By =-°C Opg,i=0W
HTiye = 2.3 W/K - through unheated spacee; = 0.0 Vieyi=-m3h Designed heat input :

Hrj; = -0.4 W/K - from/into heated spaces ¢ = 1.0
Hrig = 1.7 W/K - through ground
Vinfi =2 Vi * 5o * & " Vinin = 20.8 m3h <= V' = 18.3 m%h
V'susum = V'ex,i - V'su,i = V'mech,inf; Nmin =0.51/h <=n=0.41/h
V= V'inf,i + V'su,i + V'su,sm + V'mech,inf,i

Gradjevina javne namjene - Djeciji vrtic i jaslice
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V'mech,infi = - M/h

Visysm =-mh

O, = (P1,+ Oy ) it PRH,i-PHg,
fh,i = 1.00 for height > 5m

¢HL,i =976 W
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Kelvin d.o.o., Pozega

Calculation of room:

1.2 - Sanitarije 1

prosinac, 2021.

Bini = 20.0°C 8, =-18.00°C 0,,=265°C A =3966m? V;=118.98m3 fy1 =145 Gy =1.00 Ag=39.66 m2 P=371m B=2140m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area [number of | area of area Uy AUy, Uke | e |Yequivk |Ointiv| Oz | 2O Type of Hrik | ®PTik
[mm] x) | ) |m2 | openings |openings|without open. 2 2 204l T 21 r°c1 | e [[°Cl space WK1 Twi
ml | [m] e ) W/m?2k] | w/m?k]| (wim?k]| [ [wim?k| CC1 | °C behind constr. [V/KI| W]
VZ-40 400 |3.71 ) 3.30 |12.23 2 5.40 6.83 0.300 - 0.300 |1.00 20.0 |-18.0{38.0 Exterior 21|78
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 | 1.800 |1.00 20.0 |-18.038.0 Exterior 4.9 | 185
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 | 1.800 |1.00 20.0 |-18.038.0 Exterior 4.9 | 185
UZ-20 | 200 |10.70 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 20.0 |22.0-2.0| Heated interior | -1.1 | -42
Uz-20 200 3.71 | 3.30 |12.23 - - 12.23 0.600 - 0.600 |1.00 20.0 |18.0) 2.0 | Heated interior | 0.4 | 15
Uz-20 200 |10.70] 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 20.0 | 22.0|-2.0| Heated interior | -1.1 | -42
PNTL 0 10.70| 3.71 |39.66 - - 39.66 0.300 - 0.000 |1.00] 0.128 | 20.0 | 2.7 |17.3 Soil 3.4 | 128
S-MKK 0 10.70| 3.71 |39.66 - - 39.66 0.600 - 0.600 |1.00 20.0 | 20.0) 0.0 | Heated interior | 0.0 0
Total : 13.3 | 507

Designed heat loss by heat transfer:

(DT,i =507 W

Designed heat loss by ventilation :

Thermal bridges: 82.1 W®y,; = 1537 W
Specific heat loss by heat transfer :
Hrj=13.3 W/K - total
Hrie = 11.8 W/K - directly to exterior
Htiue = 0.0 W/K - through unheated spacee; = 0.0

Volume flow rate by infiltration :
V'inti = 78.5 m%h

Ngo = 1

Hrjj = -1.8 W/K - from/into heated spaces ¢; = 1.0
HT,ig = 3.4 W/K - through ground
Vinti=2*Vi*nso " € * g

.01/n

Viy = 119.0 m¥h
Forced ventilation : NOfgy = 11.4 W/m?

Vigyi=-mh
B, = - °C
Vigxi=-mh

" — 3
\% mech,inf,i = ~ m*/h

Visusm = - m3/h

Vinin = 119.0 m3/h <= Vv, = 78.5 m3h

Heat input for heating up :

q)RH,i =453 W
Heat gains:
Prg,i=0W

Designed heat input :

Oy i = (P1,+ Py i+ PRH,i-PHG,i
fhi = 1.00 for height > 5m

V'su,sum = V'ex,i = V'su,i = V'mech,inf,i Nmin = 1.0 1/h <=n=0.7 1/h ‘DHL,i = 2497 W
V5= Vinti * Visui + Visu.sm + Vmech,inf,i
hore
Calculation of room: 1.20 - WC Cistacica
Binti = 18.0°C B8, =-18.00°C 0, =2.65°C A =456 m2 V,=13.69 m3 fg1=1.45 Gy =1.00 Ag=4.56 m2 P=190m B=480m
Heat losses by heat transfer through constructions :
struct. [thickness |length|height|area|number of | area of area Uy AUy, Uke | e | Yequivk |Ointiv| Bz | 246 Type of Hrik1Prik
[mm] x) | 21| openings |openings|without open. 2 2 P 21 °c1 | ey |°Cl space Kl twi
il | ™ s 2y |mK[(wim | wim?i L1 {wimq| I°C1 | [°C] behintoonstr. [V W]
vz-40 | 400 [1.90 | 3.30 [6.27 1 0.81 5.46 0.300 | 0.05 | 0.350 [1.00] - 18.0 |-18.0[36.0]  Exterior 1.9 | 69
PR6 - 0.90 | 0.90 f0.81 - - 0.81 1.400 | 0.50 | 1.900 [1.00] - 18.0 |-18.0[36.0]  Exterior 1.6 | 56
UZ-10 100 2.40 | 3.30 |7.93 - - 7.93 0.600 - 0.600 |1.00 - 18.0 | 20.0 |-2.0 | Heated interior | -0.3 | -9
Uz-20 | 200 | 1.90 | 3.30 |6.27 - - 6.27 0.600 - 0.600 [1.00] - 18.0 [ 18.0 | 0.0 | Heated interior | 0.0 | 0
Uz-20 | 200 | 2.40|3.30|7.92 - - 7.92 0.600 - 0.600 [1.00] - 18.0 [ 18.0[ 0.0 | Heated interior | 0.0 | 0
PNTL 0 2.40 | 1.90 |4.56 - - 4.56 0.300 - 0.000 {1.00] 0.194 | 18.0 | 2.7 |15.3 Soil 0.6 | 20
S-MKK 0 2.40 | 1.90 |4.56 - - 4.56 0.600 - 0.600 [1.00] - 18.0 | 20.0 [-2.0| Heated interior | -0.1 | -5
Total : 3.6 | 131
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
(DT,i =131 W Thermal bridges: 24.4 Wq)v‘i =84 W V‘i v= 6.8 m3/h (DRH,i =52W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg = 11.4 W/m?2
Hr, = 3.6 W/K - total V'infi = 6.0 m¥h Vigyi=-mh Heat gains:
Htie = 3.5 W/K - directly to exterior nsg =11.0 1/h By =-°C Py =0W
Htiue = 0.0 W/K - through unheated spacee; = 0.0 Viexi=- m3/h Designed heat input :

Hrjj = -0.4 W/K - from/into heated spaces ¢; = 1.0
Hr.ig = 0.6 W/K - through ground
Vingi = 2% Vi " ngo " € " g

V'susum = V'exi = V'su,i = Vmech,inf,i
V'i=Vinti * Visui * Visu,sm * V'mech,inf,i

Vinin = 6.8 m3/h <= V', = 6.0 mh
Nmin = 0.5 1/h <=n=0.4 1/h

i _— 3
V'mech,inf,i = - M~/h

Visu,sm = - m3/h

Oy, = (P, + Oy, ) it PRrH,i-PHag,
fh,i = 1.00 for height > 5m

‘DHL,i =267 W

Calrulatinn Af raam:

1 21 _WIC NAamar

Gradjevina javne namjene - Djeciji vrtic i jaslice
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Heat losses by heat transfer through constructions :

struct. [thickness|length|height|area|number of | area of area Uy AUy, Uke | ek | Yequivk |Bintiv]| Oz« | 2O Type of Hrik [Prik
[mm] (x) (y) 21| openings [openings | without open. 2 2 2 A 2 °c1 | reer | [°C] space WK W
il | ol iy [ wimeq | wim?i [ | wim2q| €1 | °C behinconstr. |W/KI| W1
VZ-40 400 1.90 | 3.30 |6.27 1 0.81 5.46 0.300 | 0.05 | 0.350 |1.00 - 18.0 |-18.0|36.0 Exterior 1.9 | 69
PR6 - 0.90 | 0.90 |0.81 - - 0.81 1.400 | 0.50 1.900 |1.00 - 18.0 |-18.0|36.0 Exterior 1.6 | 56
UZ-20 200 2.40 | 3.30 |7.93 - - 7.93 0.600 - 0.600 |1.00 - 18.0 | 20.0 |-2.0 | Heated interior | -0.3 | -9
UZ-20 200 1.90 | 3.30 |6.27 - - 6.27 0.600 - 0.600 |1.00 - 18.0 | 18.0 | 0.0 | Heated interior | 0.0 0
PNTL 0 2.40 | 1.90 |4.56 - - 4.56 0.300 - 0.000 {1.00f 0.194 | 18.0 | 2.7 |15.3 Soil 0.6 | 20
S-MKK 0 1.90 | 0.69 |1.32 - - 1.32 0.600 - 0.600 |1.00 - 18.0 | 20.0 |-2.0 | Heated interior | -0.0 | -1
S-MKK 0 1.90 | 0.10 |0.19 - - 0.19 0.600 - 0.600 |1.00 - 18.0 | 20.0 |-2.0 | Heated interior | 0.0 0
S-MKK 0 1.90 | 1.61 |3.05 - - 3.05 0.600 - 0.600 |1.00 - 18.0 | 18.0| 0.0 | Heated interior | 0.0 | O
Total : 3.8 | 135
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
®ri=135W Thermal bridges: 24.4 W®y,; = 84 W Vi, =6.8 m3/h Orp,i =52 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg = 11.4 W/m2
Hr;= 3.8 W/K - total V'ini = 6.0 m3h Vigyi=-mh Heat gains:
Htie = 3.5 W/K - directly to exterior n5o = 11.0 1/h By =-°C Opg,i=0W
Htiue = 0.0 W/K - through unheated spacee; = 0.0 Vigg i =-m3/h Designed heat input :
HT,ij =-0.3 WIK - from/into heated spaces ¢;=1.0 Vlmech,inf,i =- m3/h ¢)HL,i = ((DT,i+q>V,i)*fhi+q)RH,i'q)HG,i
Hrjg = 0.6 W/K - through ground Visusm = - m3/h fn,i = 1.00 for height > 5m
Vinti= 2" Vi* nsp € " g Viin = 6.8 m3/h <= V', = 6.0 mh
V'susum = V'exi = Visui = V'mech,inf,i Nmin = 0.5 1/h <=n=0.41/h Oy i=2711W

VY= V'inf,i + V'su,i + V'su,sm + V'mech,inf,i

hore
Calculation of room: 1.22 - Cajna kuhinja
Binti =20.0°C 6, =-18.00°C 6,,,=265°C A =9.37m? V;=2810m° fg1=145 Gy =1.00 Ag=9.37 m2 P=390m B=4.80m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area [number of| area of area Uy AUy, Uke | e [Yequivk [Bintiv]| B2« | A6 Type of Hrik [P1ik
[mm] (x) (y) 21 | openings |openings|without open. 2 2 2 a 2 °c1 | ree |°Cl space WIK]| Tw
i |y [ ) may [P fwimifwim?l [ wim?q| °C1 | I°C behieonsty VK[ W]
VvZz-40 | 400 | 3.90 | 3.30 |12.87 2 3.96 8.91 0.300 | 0.05 | 0.350 [1.00] - ]20.0]-18.0[38.0 Exterior 3.1 ] 119
PR14 - 0.90 | 2.20 | 1.98 - - 1.98 1.400 | 0.50 | 1.900 |1.00 - 20.0 |-18.038.0 Exterior 3.8 | 143
PR14 - 0.90 | 2.20 | 1.98 - - 1.98 1.400 | 0.50 | 1.900 [1.00f - |20.0-18.0/38.0 Exterior 3.8 | 143
Uz-20 | 200 |2.40]3.30[7.93 - - 7.93 0.600 - 0.600 [1.00] - [20.0[22.0]-2.0] Heated interior | -0.2 | -9
Uz-20 | 200 | 3.90 | 3.30 [12.87 - - 12.87 0.600 - 0.600 [1.00] - [20.018.0]2.0 | Heated interior | 0.4 | 16
Uz-20 | 200 |2.403.30[7.93 - - 7.93 0.600 - 0.600 [1.00] - ]20.0[18.0]2.0 | Heated interior | 0.3 | 10
PNTL 0 3.90 | 2.40 [ 9.37 - - 9.37 0.300 - 0.000 [1.00] 0.194 [ 20.0] 2.7 [17.3 Soil 1.2 | 46
S-MKK| 0 1.60 | 0.69 | 1.11 - - 1.11 0.600 - 0.600 [1.00] - [20.013.7] 6.3 |Unheated interior| 0.1 | 5
S-MKK| 0 3.90 | 1.61 |6.27 - - 6.27 0.600 - 0.600 [1.00] - ]20.0[18.0]2.0| Heated interior | 0.2 | 8
S-MKK 0 2.20 | 0.69 | 1.53 - - 1.53 0.600 - 0.600 |1.00 - 20.0 |20.0| 0.0 | Heated interior | 0.0 | O
S-MKK| 0 0.69 | 0.10 | 0.07 - - 0.07 0.600 - 0.600 [1.00] - [20.020.0]0.0 | Heated interior | 0.0 | 0
S-MKK| 0 3.90 | 0.10 [ 0.39 - - 0.39 0.600 - 0.600 [1.00] - ]20.020.0]0.0 | Heated interior | 0.0 | 0
Total : 12.7 | 481
Designed heat loss by heat transfer: Designed heat loss by ventilation : Heat input for heating up :
Pr;=481W Thermal bridges: 92.2 W®y,; = 240 W Vi, =185 m3/h ®rp ;=107 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg = 11.4 W/m?
Hri=12.7 W/K - total Vini = 18.5m3h Vigyi=-mh Heat gains:
Hrie = 10.7 W/K - directly to exterior nsg = 11.0 1/h By =-°C Opg,i=0W
Htiue = 0.1 W/K - through unheated spacee; = 0.0 V'eyi= - m3/h Designed heat input :
Hrjj = 0.7 W/K - from/into heated spaces ¢ =1.0 V'mech.infi = - m3/h Oy i = (P1+Py ) i+ PrH - PHa,i
Hrig = 1.2 W/K - through ground Visysm =-mh fh,i = 1.00 for height > 5m
Vinfi =2 V" nso * € " Viin = 14.0 m3h <= V' = 18.5 m%h
Visu,sum = V'ex,i = V'su,i = V'mech,inf,i Nmin = 0.5 1/h<=n=0.7 1/h Oy i =82TW
V= V'inf,i + V'su,i + V'su,sm + V'mech,inf,i
hore
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Heat losses by heat transfer through constructions

prosinac, 2021.

struct. |thickness|length|height| area [number of| area of area Uy AUy, Uke | e [Yequivk [Bintiv]| B2« | A6 Type of Hrik [P1ik
[mm] (x) (y) m?21 | openings [openings|without open. 2 2 2 a 2 °c1 | rec |°Cl space WIK]| Tw
ml |y | ) may [P fwimifwim?i L1 |wim?q| °C1 | I°C behieonsty VK[ W]
Vvz-40 | 400 | 3.90 | 3.30 |12.87 1 1.44 11.43 0.300 | 0.05 | 0.350 [1.00] - ]22.0]-18.0}40.0 Exterior 4.0 | 161
PR13 - 0.90 [ 1.60 [ 1.44 - - 1.44 1.400 | 0.50 | 1.900 [1.00] - |22.0]-18.0}40.0 Exterior 2.8 | 110
Uz-20 | 200 | 3.90 | 3.30 [12.87 - - 12.87 0.600 - 0.600 [1.00] - [22.0[18.0]4.0 | Heated interior | 0.8 | 31
Uz-20 | 200 |2.40]3.30[7.93 - - 7.93 0.600 - 0.600 [1.00] - [22.0[20.0]2.0 | Heated interior | 0.3 | 10
Uz-20 | 200 | 2.40 | 3.30 [7.93 - - 7.93 0.600 - 0.600 [1.00] - [22.0[18.0[/4.0| Heated interior | 0.5 | 20
PNTL 0 3.90 | 2.40 [ 9.37 - - 9.37 0.300 - 0.000 [1.00] 0.194 [22.0] 2.7 [19.3 Soil 1.3 | 52
S-MKK 0 1.55 | 0.69 | 1.08 - - 1.08 0.600 - 0.600 |1.00 - 22.0 |18.0| 4.0 | Heated interior | 0.1 3
S-MKK| 0 0.97 | 0.69 | 0.67 - - 0.67 0.600 - 0.600 [1.00] - [22.014.2] 7.8 |Unheated interior| 0.1 | 4
S-MKK| 0 0.69 | 0.10 | 0.07 - - 0.07 0.600 - 0.600 [1.00] - [22.0]20.0]2.0| Heated interior | 0.0 | 1
S-MKK 0 3.90 | 2.40 | 7.21 - - 7.21 0.600 - 0.600 |1.00 - 22.0 |18.0| 4.0 | Heated interior | 0.5 | 18
S-MKK| 0 2.7210.79 | 0.34 - - 0.34 0.600 - 0.600 [1.00] - [22.020.0/2.0 | Heated interior | 0.0 | 1
Total : 10.3 | 411
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
Pri =411 W Thermal bridges: 51.7 W®y;; = 191 W Vi, =14.0 m3/h Oy =107 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfgy = 11.4 W/m?
Hr;=10.3 W/K - total Vingi = 12.4 m3h Vigyi=-mh Heat gains:
Hrie = 6.8 W/K - directly to exterior nsg =11.0 1/h By =-°C Ppg,i=0W
Htiue = 0.1 W/K - through unheated spacee; = 0.0 Viexi=- m3/h Designed heat input :

Hrj; = 2.1 W/K - from/into heated spaces ¢ =1.0
Hrig = 1.3 W/K - through ground
Vinfi = 2" Vi " ngo " & * g

V'mech,infi = - mC/h
Visusm = - mh
Vinin = 14.0 m3/h <= V', = 12.4 m3h

V'susum = Vex,i = V'su,i = Vimech,inf,i Nmin = 0.5 1/h <=n=0.41/h
V'i=Vinti * Visui ¥ Visu,sm * V'mech,inf,i

Oy, = (P, + Oy ) it PRrH,i-PHa,
fhi = 1.00 for height > 5m

‘DHL,i =709 W

hore
Calculation of room: 1.3 - Dnevni boravak 2
Bini =22.0°C 8, =-18.00°C 0,,=265°C A =5992m? V;=179.76 m> fg =145 Gy =1.00 Ag=59.92 m2 P=560m B=2140m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area |number of | area of area Uy AUy, Uke | e |Yequivk |Bintiv| B2k | 28 Type of Hrik | PTik
[mm] () | () |m?2 | openings |openings|without open. 2 2 P 2.1 r°c1 | e [1°Cl space WK1 Wi
[m] | [m] ) [m?] [m?] (wim#dwim?ifiwim?d| B fiwim?g| CT TC] behind constr. [WiKI} TV
VZ-40 400 | 5.60 | 3.30 [18.48 1 11.00 7.48 0.300 - 0.300 |1.00f - 22.0 |-18.0{40.0 Exterior 2.3 | 90
PR1 - 5.00 | 2.20 |11.00 - - 11.00 1.400 | 0.20 1.600 |1.00 - 22.0 |-18.0/40.0 Exterior 17.6 | 704
UZ-20 200 10.70] 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 22.0 |20.0| 2.0 | Heated interior | 1.1 | 43
Uz-20 200 | 5.60 | 3.30 [18.48 - - 18.48 0.600 - 0.600 [1.00f - 22.0 [18.0 4.0 | Heated interior | 1.1 | 45
UZ-20 200 10.70| 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 22.0 |20.0| 2.0 | Heated interior | 1.1 | 43
PNTL 0 10.70| 5.60 |59.92 - - 59.92 0.300 - 0.000 {1.00f 0.128 | 22.0 | 2.7 |19.3 Soil 54 | 216
S-MKK 0 10.70| 5.60 |59.92 - - 59.92 0.600 - 0.600 |1.00 - 22.0 |22.0] 0.0 | Heated interior | 0.0 0
Total : 28.5 [ 1141

Designed heat loss by heat transfer: Pe5|gned heat loss by ventilation

Ori=1141W Thermal bridges: 88.0

W Py, = 2445 W Vi =179.8 m3h
Specific heat loss by heat transfer : Volume flow rate by infiltration : Egced ventilation :
Hr;=28.5 W/K - total Vingi = 79.1 m3/h Vigi=- m3/h

Htie = 19.9 W/K - directly to exterior nsg =11.0 1/h By =-°C

Htiue = 0.0 W/K - through unheated space e; = 0.0 Viexi = - m3/h

Hrjj = 3.3 W/K - from/into heated spaces &= 1.0 V' mechiinfi = - m3/h

HT’ig = 5.4 W/K - through ground
Vinti =2 Vi*nso " € " g

V'susm =- m3/h
179.8 m3h <= V= 79.1 m%h
=1.01h<=n=041/h

Vmin
V'su,sum = V'ex,i - V'su,i - V'mech,inf,i Nmin
V'i=Vingi * Visui + Visusm * V'mech,infii

Heat input for heating up :
q)RH,i =684 W

fry = 11.4 W/m?

Heat gains:

PG, =0W

Designed heat input :

Oy i = (P1+ Py ) Thi+ PrH,i-PHG,i
fh,i = 1.00 for height > 5m

¢HL,i =4270 W

Gradjevina javne namjene - Djeciji vrtic i jaslice
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caicuiation or room: 1.4 -bnevnl boravak J

Binti =22.0°C 8, =-18.00°C 6,,=265°C A =5992m? V;=179.76 m> fy =145 Gy =1.00 Ag=59.92 m2 P=560m B=2140m
Heat losses by heat transfer through constructions :

struct. |thickness |length|height| area [number of | area of area Uy AUy, Uke | e |Yequivk |Bintiv| Bz | 2O Type of Hrik [Prik
[mm] (x) (y) m?27 | openings |openings||without open. 2 2 2 2 2 °c1 | ey |°Cl space WIK]| W

ml |y [ s may [ mA|WimP Wim?] L1 |wm?q| [°C1 | °Cl behieonstr. |W/KI| W1

VZ-40 400 | 5.60 | 3.30 [18.48 1 11.00 7.48 0.300 - 0.300 j1.00f - 22.0 |-18.0/40.0 Exterior 23 | 90
PR1 - 5.00 | 2.20 {11.00 - - 11.00 1.400 | 0.20 | 1.600 j1.00f - 22.0 |-18.0{40.0 Exterior 17.6 | 704
Uz-20 200 10.70| 3.30 |35.31 - - 35.31 0.600 - 0.600 j1.00f - 22.0 20.0 2.0 | Heated interior | 1.1 | 43
Uz-20 200 | 5.60 | 3.30 [18.48 - - 18.48 0.600 - 0.600 j1.00f - 22.0 |18.0| 4.0 | Heated interior | 1.1 | 45
PNTL 0 10.70] 5.60 |59.92 - - 59.92 0.300 - 0.000 |1.00§ 0.128 | 22.0 | 2.7 |19.3 Soil 54 | 216
S-MKK 0 10.70| 5.60 |59.92 - - 59.92 0.600 - 0.600 j1.00f - 22.0 |22.0] 0.0 | Heated interior | 0.0 | 0
Total : 27.4 {1098

Designed heat loss by heat transfer: Pe5|gned heat loss by ventilation

Heat input for heating up :

Py = 2445 W Viy=179.8 m3h ®RH,i = 684 W

®r;=1098 W Thermal bridges: 88.0

W

Specific heat loss by heat transfer : Volume flow rate by infiltration : Ecgced ventilation : frRy=11.4 W/m?

Hr;=27.4 W/K - total Vinti = 79.1 m3h Vigyi=-mh Heat gains:

Hrie = 19.9 WIK - directly to exterior nsg =11.0 1/h By, =-°C O, =0W

Htiue = 0.0 W/K - through unheated space e; = 0.0 Viexi=- m3/h Designed heat input :

Hrjj = 2.2 W/K - from/into heated spaces ¢ =1.0 V'mech infi = - M/h g"”-vi = (Prit®Py,) it PR,
” HG,i

Hrig = 5.4 W/K - through ground V'gysm = - Mm/h fh,i = 1.00 for height > 5m

Vinfi=2*Vi*nso " € * g Viin = 179.8 m3/h <= v, = 79.1 m3h

V'susum = V'ex,i = Visu,i = V'mech,inf,i Nmin=1.01h<=n=041/h Oy i =422TW

V'i = Vingi + Visu,i * V'su,sm t Vimech,inf,i

=
(=]
=
(0]

Calculation of room: 1.5 - Sanitarije 2

Bint, =20.0°C 6,=-18.00°C 6,,,=265°C A =39.66 m?2 V; = 118.98 m3 fg1=1.45 Gy =1.00 Ag=39.66 m2 P=371m B=2140m
Heat losses by heat transfer through constructions :

struct. [thickness|length|height| area |number of | area of area Uy AUy, Uke | e |Yequivk |Bintiv| Oz« | 28 Type of Hrik [Prik
[mm] (x) (y) 21 | openings |openings|without open. 2 2 2 A 2 °c1 | ree1 [°Cl space WK W
ml |y | i e ) LR L1 |wmaq| I°C1 | °Cl behireonstr. || W1
VZ-40 400 3.71 | 3.30 |12.23 2 5.40 6.83 0.300 - 0.300 |1.00 - 20.0 |-18.0{38.0 Exterior 21 | 78
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 1.800 |1.00 - 20.0 |-18.0{38.0 Exterior 4.9 | 185
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 | 1.800 [1.00] - 20.0 |-18.0[38.0]  Exterior 4.9 | 185
UZ-20 200 10.70| 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 20.0 | 22.0|-2.0| Heated interior | -1.1 | -42
Uz-20 200 3.71 | 3.30 |12.23 - - 12.23 0.600 - 0.600 |{1.00 - 20.0 |18.0) 2.0 | Heated interior | 0.4 | 15
UZ-20 200 10.70| 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 20.0 | 22.0|-2.0| Heated interior | -1.1 | -42
PNTL 0 10.70| 3.71 |39.66 - - 39.66 0.300 - 0.000 |1.00] 0.128 | 20.0 | 2.7 |17.3 Soil 3.4 | 128
S-MKK 0 10.70| 3.71 |39.66 - - 39.66 0.600 - 0.600 |1.00 - 20.0 |20.0 0.0 | Heated interior | 0.0 | O
Total : 13.3 | 507
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
®r; =507 W Thermal bridges: 82.1 W®,,; = 1537 W Vi, =119.0 m3/h Oy, =453 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg = 11.4 W/m?
Hr;=13.3 W/K - total V'inti = 78.5 m3h Vigyi=-mh Heat gains:
Hrie = 11.8 W/K - directly to exterior nsg = 11.0 1/h gy =-°C Opg,i=0W
Htiue = 0.0 W/K - through unheated spacee; = 0.0 Vigg i =-m/h Designed heat input :
HT,ij =-1.8 WIK - from/into heated spaces ¢ =1.0 Vlmech,inf,i =- m3/h q)HL,i = ((DT,i+¢V,i)*fhi+cDRH,i'q)HG,i
Hrjg = 3.4 W/K - through ground Visusm = - m3/h fn,i = 1.00 for height > 5m
Vinti= 2" Vi " nsp € " g Viin = 119.0 m3/h <= V', = 78.5 m3h
V'susum = V'exi = Vsui = V'mech,inf,i Nmin = 1.0 1/h<=n=0.7 1/h Oy i =2497T W

VY= V'inf,i + V'su,i + V'su,sm + V'mech,inf,i

Gradjevina javne namjene - Djeciji vrtic i jaslice Tehnicki proracun: 13/79
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Calculation of room:

1.6 - Dnevni boravak 4

prosinac, 2021.

Bini =22.0°C 8, =-18.00°C 0,,=265°C A =6289m? V;=18868m° fy1 =145 Gy = 1.00 Ag=6289m? P=1706m B=737m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area [number of | area of area Uy AUy, Uke | e |Yequivk |Ointiv| Oz | 2O Type of Hrik | ®PTik
mm] | @) | &) |m2 | openings |openings|without open. 2 2 210 I 21| °c] | ey |1°C1 space wWiK]| (Wi
ml | [m] e ) W/m?2k] | w/m?k]| (wim?k]| [ [wim?k| CC1 | °C behind constr. [V/KI| W]
Uz-20 200 |10.70] 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 22.0 |20.0) 2.0 | Heated interior | 1.1 | 43
VZ-40 | 400 [10.74] 3.30 |35.43 - - 35.43 0.300 - 0.300 |1.00] - 22.0 |-18.0/40.0]  Exterior 10.7 | 426
vz-40 | 400 |6.32 | 3.30 |20.86 1 11.00 9.86 0.300 - 0.300 |1.00] - 22.0 |-18.0/40.0]  Exterior 3.0 | 119
PR1 - 5.00 | 2.20 [11.00 - - 11.00 1.400 | 0.20 | 1.600 [1.00] - 22.0 |-18.0/40.0]  Exterior 17.6 | 704
Uz-20 | 200 |5.44 | 3.30 [17.94 - - 17.94 0.600 - 0.600 |1.00] - 22.0 [18.0] 4.0 | Heated interior | 1.1 | 44
PNTL 0 11.19] 6.30 |62.89 - - 62.89 0.300 - 0.000 [1.00] 0.182 | 22.0 ] 2.7 [19.3 Soil 8.1 | 322
S-MKK| 0 11.19] 6.30 [62.89 - - 62.89 0.600 - 0.600 [1.00] - 22.0 [22.0] 0.0 | Heated interior | 0.0 | 0
Total : 41.5 [1658
Designed heat loss by heat transfer: Pe3|gned heat loss by ventilation Heat input for heating up :
Or;=1658 W Thermal bridges: 88.0
w 9 Dy = 2566 W Viy=1887m3h  Ogy;=718 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Egced ventilation : frRy=11.4 W/m?
Hr;=41.5 W/K - total V'ingi = 83.0 m¥/h Vigyi=-mh Heat gains:
Hrie = 31.2 W/K - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W
Htiue = 0.0 W/K - through unheated space e; = 0.0 Vigg i =-m3/h Designed heat input :
i (0] = (D1 +Dy )L+ D -
Hrj = 2.2 W/K - from/into heated spaces € = 1.0 V'mechiinfi = - M/ ‘D::Ii (Tt P, Tt Priti
Hr,ig = 8.1 W/K - through ground Visusm = - m3/h fhi = 1.00 for height > 5m
Vinfi =2 V" nso * € " Vinin = 188.7 m3h <= V', = 83.0 m3h
V'su,sum = V'ex,i = V'su,i = V'mech,inf,i Nmin=1.01h<=n=041/h ‘DHL,i =4942 W
V5= Vinti * Visui ¥ Visu.sm + Vmech,inf,i
hore
Calculation of room: 1.7 - Kabinet
Binti =20.0°C B, =-18.00°C 6, =2.65°C A =2275 m?2 V,=68.24 m3  fg1 =145 Gy =1.00 Ag=2275 m2 P=955m B=4.76m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area [number of| area of area Uk AUy, Uke | e |Yequivk |Bintiv| Oz | 28 Type of Hrik 1 PTik
[mm] x) | 21 | openings |openings |without open. > b P 2.1 r°c1 | e [[°Cl space Kl twi
[m] | [m] ) [m?] [m?] (wim2dwim?kfiwim?d| 1 fiwim?ig| CT TC] behind constr. [WiKI} T
VZz-40 | 400 [6.35]3.30 [20.97 - - 20.97 0.300 | 0.05 | 0.350 [1.00] - 20.0 |-18.0[38.0]  Exterior 7.3 [ 279
VvZz-40 | 400 | 3.20 | 3.30 |10.56 1 3.20 7.36 0.300 | 0.05 | 0.350 |1.00] - 20.0 |-18.0/38.0]  Exterior 26 | 98
PR5 - 2.00 | 1.60 | 3.20 - - 3.20 1.400 | 0.40 | 1.800 |1.00 - 20.0 |-18.038.0 Exterior 5.8 | 219
Uz-20 | 200 |6.30 | 3.30 [20.80 - - 20.80 0.600 - 0.600 |1.00] - 20.0 20.0] 0.0 | Heated interior | 0.0 | 0
Uz-20 | 200 |4.02 | 3.30 [13.26 - - 13.26 0.600 - 0.600 [1.00] - 20.0 [18.0] 2.0 | Heated interior | 0.4 | 16
PNTL 0 6.77 | 3.99 [22.75 - - 22.75 0.300 - 0.000 [1.00] 0.194 [20.0 2.7 [17.3 Soil 2.9 | 112
S-MKK| 0 6.77 | 3.99 [22.75 - - 22.75 0.600 - 0.600 |1.00] - 20.0 [20.0] 0.0 | Heated interior | 0.0 | 0
Total : 19.1 | 724
Designed heat loss by heat transfer: Pe5|gned heat loss by ventilation Heat input for heating up :
Ori=724 W Thermal bridges: 102.5
WT'I 9 Dy =441 W Vi, =34.1m3h ®Rp,i =260 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : lliloorced ventilation : fry=11.4 W/m?
Hr;=19.1 W/K - total V'ini = 30.0 m¥/h Vigyi=-mh Heat gains:
Htie = 15.7 W/K - directly to exterior nsg =11.0 1/h By =-°C Ppg,i=0W
Htiue = 0.0 W/K - through unheated space e; = 0.0 Viexi=- m3/h Designed heat input :

Hrj; = 0.4 W/K - from/into heated spaces
Hrig = 2.9 W/K - through ground
Vingi =2 Vi* ngo " € " g

V'su,sum = V'exii = V'su,i = V'mech,inf,i
Vi=\Vice:+ Vo 4+ Vo o+ e

§=10 V'mech,infi = - M/h

Visysm =-mh
Vinin = 34.1 m3/h <= V'; = 30.0 m%h
Nmin = 0.5 1/h <=n=0.4 1/h

Gradjevina javne namjene - Djeciji vrtic i jaslice

Oy = (P, + Py ) it PRrH,i-

P,
fh,i = 1.00 for height > 5m

¢HL,i =1424 W
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hore
Calculation of room: 1.8 - Spremiste
Binti =20.0°C B, =-18.00°C 6,5 =2.65°C A =2272 m?2 V;=68.15 m3  fg1 =145 Gy =1.00 Ag=2272 m2 P=360m B=12.60m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area [number of| area of area Uk AUy, Uke | e |Yequivk |Bintiv| Oz | A8 Type of Hrik1PTik
[mm] x| v 21 | openings |openings|without open. 2 2 2041 1 21 r°c1 | ec [[°Cl space Kl twi
ml | [m“] 2 2 wW/m?2k] | w/m2K]| (wim?k]| [ [wim?k| CC1 | °C behind constr. [V/KI| W]
vz-40 | 400 | 3.60 | 3.30 [11.90 1 3.20 8.70 0.300 | 0.05 | 0.350 [1.00] - 20.0 |-18.0[38.0]  Exterior 3.1 | 116
PR5 - 2.00 | 1.60 | 3.20 - - 3.20 1.400 | 0.40 | 1.800 [1.00] - 20.0 |-18.0[38.0]  Exterior 5.8 | 219
Uz-20 200 6.30 | 3.30 |20.80 - - 20.80 0.600 - 0.600 |1.00 - 20.0 | 20.0| 0.0 | Heated interior | 0.0 0
Uz-20 | 200 | 3.60 | 3.30 |11.90 - - 11.90 0.600 - 0.600 [1.00] - 20.0 [18.0] 2.0 | Heated interior | 0.4 | 15
Uz-20 | 200 | 6.30 | 3.30 [20.80 - - 20.80 0.600 - 0.600 [1.00] - 20.0 [20.0] 0.0 | Heated interior | 0.0 | 0
PNTL 0 6.30 | 3.60 [22.72 - - 22.72 0.300 - 0.000 [1.00] 0.153 [ 20.0 | 2.7 [17.3 Soil 2.3 | 88
S-MKK| 0 6.30 | 3.60 |22.72 - - 22.72 0.600 - 0.600 [1.00] - 20.0 [20.0] 0.0 | Heated interior | 0.0 | 0
Total : 11.5 | 438
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
P =438 W Thermal bridges: 65.2 W®y,; = 440 W Vi, =34.1 m3/h Oy =259 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfgy = 11.4 W/m?2
Hr,;=11.5 W/K - total V'ini = 30.0 m¥h Vigyi=-mh Heat gains:
Hrie = 8.8 W/K - directly to exterior nsg =11.0 1/h By =-°C Ppg;=0W
Htiue = 0.0 W/K - through unheated spacee; = 0.0 Viexi = - m3/h Designed heat input :
HT,ij = 0.4 W/K - from/into heated spaces ¢;=1.0 V'mech,inf,i =- m3/h cDHL,i = (¢T,i+¢V,i)*fhi+¢RH,i'¢HG,i
Hr,ig = 2.3 W/K - through ground Visusm = - m3/h fh,i = 1.00 for height > 5m
Vingi =2 Vi " ngo " €; " g Vinin = 34.1 m3/h <= V'; = 30.0 m%h
V'susum = Vex,i = V'su,i - Vimech,inf,i Nmin = 0.5 1/h <=n=0.41/h Oy, =1137TW
Vi = Vi + Visui + Visusm * Vimech,infi
hore
Calculation of room: 1.9 - Odgojitelji
Binti =20.0°C B, =-18.00°C B, =2.65°C A =2584 m?2 V,=77.51 m3  fg1 =145 Gy =1.00 Ag=25.84 m2 P=410m B=12.60m
Heat losses by heat transfer through constructions :
struct. [thickness|lengthheight| area |[number of| area of area Uy AUy, Uke | e |Yequivk |Ointiv| Oz | 28 Type of Hrik 1 Prik
[mm] x) | 21 | openings |openings |without open. 2 2 P 2.1 r°c1 | e [[°Cl space WK1 Wi
ml | [m“] e 2 W/m2k] | w/m?K]| (wim?k]| [ [wim?k| CC1 | °C behind constr. [V/KI| W]
VZ-40 400 4.10 | 3.30 {13.53 1 3.20 10.33 0.300 | 0.05 | 0.350 |1.00 - 20.0 |-18.0)38.0 Exterior 3.6 | 138
PR5 - 2.00 | 1.60 | 3.20 - - 3.20 1.400 | 0.40 | 1.800 [1.00] - 20.0 |-18.0[38.0]  Exterior 5.8 | 219
Uz-20 | 200 | 6.30 | 3.30 [20.80 - - 20.80 0.600 - 0.600 [1.00] - 20.0 [20.0] 0.0 | Heated interior | 0.0 | 0
Uz-20 | 200 |4.10 | 3.30 [13.53 - - 13.53 0.600 - 0.600 [1.00] - 20.0 [18.0] 2.0 | Heated interior [ 0.4 | 17
Uz-20 | 200 | 6.30 | 3.30 [20.80 - - 20.80 0.600 - 0.600 [1.00] - 20.0 |20.0] 0.0 | Heated interior | 0.0 | 0
PNTL 0 6.30 | 4.10 [25.84 - - 25.84 0.300 - 0.000 [1.00] 0.153 | 20.0 | 2.7 [17.3 Soil 2.6 | 100
S-MKK| 0 6.30 | 4.10 |25.84 - - 25.84 0.600 - 0.600 [1.00] - 20.0 |20.0] 0.0 | Heated interior | 0.0 | 0
Total : 12.5 | 474
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
Pr; =474 W Thermal bridges: 68.3 W®,,; = 501 W V', =38.8 m3/h Oy =295 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfgy = 11.4 W/m?
Hr;=12.5 W/K - total Vini = 34.1 m3h Vigyi=-mh Heat gains:
Htie = 9.4 WIK - directly to exterior ngg = 11.0 1/h By =-°C Ppg,i=0W
Htiue = 0.0 W/K - through unheated spacee; = 0.0 V'exi=- m3/h Designed heat input :
HT,ij = 0.4 W/K - from/into heated spaces ¢;=1.0 V'mech,inf,i =- m3/h (DHL,i = ((DT,i+¢V,i)*fhi+¢RH,i'cDHG,i
Hr.ig = 2.6 W/K - through ground Visusm = - m3/h fhi = 1.00 for height > 5m
Vinfi =2 Vi*nso * € " g Vnin = 38.8 m3/h <= V' = 34.1 m%h
V'susum = V'exi = Vsui = V'mech,infi Nmin = 0.5 1/h<=n=0.41/h <l>HL,i =1270 W

V'i = V'inf,i + V.SU,i + Vlsuysm + V'mech,inf,i
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Kelvin d.o.o., Pozega

caicuiation or room: <Z.1 - bnevni boravak 11

prosinac, 2021.

Binti =22.0°C 8, =-18.00°C 6,,=265°C A =60.02m? V;=174.05m° fy1 =145 Gy =1.00 Ag=60.02 m2 P=6.30m B=19.04m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area [number of | area of area Uy AUy, Uke | e |Yequivk |Ointiv| B2k | 2O Type of Hrik [Prik
[mm] (x) (y) 21 | openings |openings|without open. 2 2 2 2 2 °c1 | ey |°Cl space WIK]| W
ml |y [ s e L M) L1 |wm?q| [°C1 | °Cl behireonstr. |W/KI| W1
UZ-20 200 10.79] 3.30 |35.61 - - 35.61 0.600 - 0.600 |1.00 - 22.0 |18.0] 4.0 | Heated interior | 2.1 | 86
VZ-40 400 6.30 | 3.30 |20.80 1 11.00 9.80 0.300 - 0.300 |1.00 - 22.0 |-18.0]40.0 Exterior 3.0 | 118
PR1 - 5.00 | 2.20 |11.00 - - 11.00 1.400 | 0.20 1.600 |1.00 - 22.0 |-18.0/40.0 Exterior 17.6 | 704
UZ-20 200 10.70| 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 22.0 |20.0| 2.0 | Heated interior | 1.1 | 43
UZ-20 200 4.91 | 3.30 |16.22 - - 16.22 0.600 - 0.600 |1.00 - 22.0 |18.0] 4.0 | Heated interior | 1.0 | 39
P-MKK 0 11.42| 6.25 |60.02 - - 60.02 0.600 - 0.600 |1.00 - 22.0 |22.0] 0.0 | Heated interior | 0.0 0
KROV 0 11.42| 6.25 |60.02 - - 60.02 0.250 - 0.250 |1.00 - 22.0 |-18.0]40.0 Exterior 15.0 | 601
Total : 39.8 [1591
Designed heat loss by heat transfer: !Je5|gned heat loss by ventilation Heat input for heating up :
Ori=1591 W Thermal bridges: 88.0
WT,| 9 Oy = 2367 W Viy=1741m3%h  Ogy;=685W
Specific heat loss by heat transfer : Volume flow rate by infiltration : 'Ifl%rced ventilation : frRy=11.4 W/m?
Hr,j = 39.8 W/K - total Vinti = 76.6 m3/h Vigyi=-mh Heat gains:
Htie = 35.6 W/K - directly to exterior nsg = 11.0 1/h By =-°C Opg,i=0W
Htiye = 0.0 W/K - through unheated space e; = 0.0 Viexi=- m3/h Designed heat input :
. 0] = (D1 Dy )+ D -
Hrjj = 4.2 W/K - from/into heated spaces & = 1.0 Vimechinti = - M/ (D::'i (P P, Tni* Pri
Hr,ig = 0.0 W/K - through ground Visusm = - m3/h fhi = 1.00 for height > 5m
Vinfi=2*Vi*nso " ;" g Vin = 174.1 m3h <= V', = 76.6 m%/h
V'susum = V'exi = Vsui = V'mech,infi Nmin=1.01h<=n=0.41/h <I’HL,i =4643 W
V5= Vingi + Visui * Visusm + V'mech,inf,i
hore
Calculation of room: 2.10 -WC Z
Binti = 18.0°C 8, =-18.00°C 6,,,=265°C A =537m? V;=1558m3 fg1=145 Gy =1.00 Ag=537m? P=000m B=0.00m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height|area|number of| area of area Uy AUy, Uke | e |Yequivk |Bintiv| Bz | A0 Type of Hrik [Prik
[mm] (x) (¥) |rm21| openings |openings |without open. 2 2 2 & 2011 1°C1 | 1°c1 | [°Cl space WK W
il | ™ ] Ay Jm|wimwimei [ |wim2g| °C1 | [°C behintoonstr. VK| W]
UZ-20 200 2.05 | 3.30 |6.76 - - 6.76 0.600 - 0.600 |1.00 - 18.0 | 18.0) 0.0 | Heated interior | 0.0 0
UZ-10 100 2.05 | 3.30 |6.76 - - 6.76 0.600 - 0.600 |1.00 - 18.0 | 18.0) 0.0 | Heated interior | 0.0 0
UZ-10 100 2.62 | 3.30 |8.65 - - 8.65 0.600 - 0.600 |1.00 - 18.0 | 18.0) 0.0 | Heated interior | 0.0 0
P-MKK 0 2.62 | 2.05 |5.37 - - 5.37 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
KROV 0 2.62 | 2.05 |5.37 - - 5.37 0.250 - 0.250 |1.00 - 18.0 |-18.0)36.0 Exterior 1.4 | 49
UZ-10 100 1.55 | 3.30 |5.11 - - 5.11 0.600 - 0.600 |1.00 - 18.0 | 18.0) 0.0 | Heated interior | 0.0 0
Uz-10 100 0.97 | 3.30 |3.20 - - 3.20 0.600 | 0.05 | 0.650 [1.00 - 18.0 |14.2] 3.8 |Unheated interior| 0.2 | 8
UZ-10 100 0.10 | 3.30 |0.33 - - 0.33 0.600 - 0.600 |1.00 - 18.0 |20.0|-2.0| Heated interior | 0.0 0
Total : 1.6 | 57
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
(DT,i =57W Thermal bridges: 0.6 W (DV,i =95W V‘i v= 7.8 m3/h (DRH,i =61W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg, = 11.4 W/m?2
Hr,;= 1.6 W/K - total V'inti = 0.0 m¥h Vigyi=-mh Heat gains:
Hrie = 1.4 W/K - directly to exterior nsg = 11.0 1/h By =-°C Pyg=0W
Htiue = 0.2 WI/K - through unheated spacee; = 0.0 Viexi= - m3/h Designed heat input :

Hrj; = 0.0 W/K - from/into heated spaces ¢ =1.0
Hr,ig = 0.0 W/K - through ground
Vingi =2 Vi*ngo " i " g Vnin = 7.8 m3h <= V= 0.0 m3h
V'susum = V'ex,i = V'su,i = V'mech,inf Nmin = 0.5 1/h<=n=10.01/h
V5= Vingi + Visui * Visusm + Vimech,inf,i

V'mech,inf,i = - m3h
Visusm = - m3/h

Oy, = (P, + Oy ) it PRrH,i-PHaG,
fhi = 1.00 for height > 5m

QHL,i =214 W

Gradjevina javne namjene - Djeciji vrtic i jaslice
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Kelvin d.o.o., Pozega

caicuiation or room: .77 - WU INV

prosinac, 2021.

Binti = 18.0°C 6, =-18.00°C 6,,,=265°C A =356m? V;=1031m° fg1=145 Gy =1.00 Ag=3.56 m2 P=0.00m B=0.00m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height|area|number of| area of area Uy AUy, Uke | e |Yequivk |Ointiv| Bz« | A8 Type of Hrik [P1ik
[mm] (x) (¥) |rm?1| openings |openings |without open. 2 2 2 a 2 °c1 | rec |°C] space WiK]| Tw
il | | ] 2y [P wim | wim? [ wim?q| °C1 | I°C behiteonsty VK[ W
Uz-20 200 2.29 | 3.30 |7.57 - - 7.57 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
Uz-10 100 1.55 | 3.30 |5.11 - - 5.11 0.600 - 0.600 {1.00 - 18.0 |18.0{ 0.0 | Heated interior | 0.0 | O
Uz-10 100 2.29 | 3.30 |7.57 - - 7.57 0.600 | 0.05 | 0.650 |1.00 - 18.0 | 14.2| 3.8 | Unheated interior| 0.5 | 19
Uz-10 100 1.55 | 3.30 |5.11 - - 5.11 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
P-MKK 0 1.55 | 0.69 |1.08 - - 1.08 0.600 - 0.600 |1.00 - 18.0 |22.0|-4.0| Heated interior | -0.1 | -2
P-MKK 0 1.55 | 0.20 |0.31 - - 0.31 0.600 - 0.600 |1.00 - 18.0 |20.0|-2.0| Heated interior | 0.0 | O
KROV 0 2.29 | 1.55 |3.56 - - 3.56 0.250 - 0.250 {1.00 - 18.0 |-18.036.0 Exterior 09 | 33
P-MKK 0 1.55 | 1.40 |2.17 - - 2.17 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
P-MKK 0 1.55 | 0.00 {0.00 - - 0.00 0.600 - 0.600 |1.00 - 18.0 |20.0|-2.0| Heated interior | 0.0 | O
P-MKK 0 1.55 | 0.00 |0.00 - - 0.00 0.600 - 0.600 1.00 - 18.0 | 20.0(-2.0| Heated interior | 0.0 | O
Total : 1.4 | 50
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
®ri=50W Thermal bridges: 1.4 W ®y; =63 W Vi, =52 m3/h Oy, =41 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfgy = 11.4 W/m?
Hri= 1.4 W/K - total V'inti = 0.0 m¥h Vigyi=-mh Heat gains:
Htie = 0.9 W/K - directly to exterior nsg = 11.0 1/h By =-°C Opg,i=0W
Htiue = 0.5 W/K - through unheated spacee; = 0.0 Vigg i =-m3/h Designed heat input :
HT,ij =-0.1 W/K - from/into heated spaces ¢;= 1.0 Vlmech,inf,i == m3/h q:)HL,i = (q)T,i+¢V,i)*fhi+q>RH,i'q)HG,i

Hr,ig = 0.0 W/K - through ground
Vinfi =2 Vi * ngo * € " g

Vinin = 5.2 m%h <= Vv;=0.0 m¥h

Visysm = - mh

fh,i = 1.00 for height > 5m

V'susum = V'exi = V'sui = V'mech,inf,i Nmin = 0.5 1/h <=n=0.01/h Oy i =154 W
VY= V'inf,i + V'su,i + V'su,sm + V'mech,inf,i
hore
Calculation of room: 2.12 - Arhiva Unheated space
Binti = 14.2°C 6, =-18.00°C 8,,=265°C A =223m? V,=645m3 fg1=145 Gy =1.00 Ag=2.23 m2 P=0.00m B=0.00m
Heat losses by heat transfer through constructions :
struct. [thickness |length|height|area|number of | area of area Uy AUy, Uke | e | Yequivk |Ointiv| Bz« | 26 Type of Hrik [Prik
[mm] (x) (y) 21| openings |openings | without open. 2 2 2 A 2 °c1 | recy |°Cl space WIK]| W
il | s 2y |VmK[(wimP | Wim?k [ | wim2g| CI | °C behireonstr. |W/KI| W1
Uz-10 100 0.97 | 3.30 |3.20 - - 3.20 0.600 - 0.600 |1.00 - 14.2 | 18.0 |-3.8 | Heated interior | -0.2 | -7
Uz-10 100 2.29 | 3.30 |7.57 - - 7.57 0.600 - 0.600 |1.00 - 14.2 | 18.0 |-3.8 | Heated interior | -0.5 | -17
Uz-10 100 0.97 | 3.30 |3.20 - - 3.20 0.600 - 0.600 |1.00 - 14.2 | 18.0 |-3.8 | Heated interior | -0.2 | -7
Uz-10 100 2.29 | 3.30 |7.57 - - 7.57 0.600 - 0.600 |1.00 - 14.2 | 18.0 |-3.8 | Heated interior | -0.5 | -17
P-MKK 0 0.97 | 0.69 |0.67 - - 0.67 0.600 - 0.600 |1.00 - 14.2 | 22.0 |-7.8 | Heated interior | -0.1 | -3
P-MKK 0 0.97 | 0.20 |0.19 - - 0.19 0.600 - 0.600 |1.00 - 14.2 | 20.0 |-5.8 | Heated interior | 0.0 0
KROV 0 2.29 | 0.97 |2.23 - - 2.23 0.250 - 0.250 |1.00 - 14.2 |-18.032.2 Exterior 06 | 18
P-MKK 0 1.40 | 0.97 |1.36 - - 1.36 0.600 - 0.600 |1.00 - 14.2 | 18.0 |-3.8 | Heated interior | -0.1 | -3
P-MKK 0 0.97 | 0.00 |0.00 - - 0.00 0.600 - 0.600 |1.00 - 14.2 | 20.0 |-5.8 | Heated interior | 0.0 0
P-MKK 0 0.97 | 0.00 |0.00 - - 0.00 0.600 - 0.600 |1.00 - 14.2 | 20.0 |-5.8 | Heated interior | 0.0 | O
Total : -1.1 | -36
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
®ri=-36 W Thermal bridges: 0.0 W ®y;; =35 W Vi, =32 m3/h Ory,i=0W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg = - W/m?2
Hri=-1.1 W/K - total Vinti = 0.0 m¥h Vigyi=-mh Heat gains:
Htie = 0.6 W/K - directly to exterior nsg = 11.0 1/h By =-°C Opg,i=0W
Htiue = 0.0 W/K - through unheated spacee; = 0.0 Vigg i =-m3/h Designed heat input :

Hr,j = -1.7 W/K - from/into heated spaces ¢ = 1.0

Hr,ig = 0.0 W/K - through ground
Vinfi =2 Vi * ngo * € " g

V'su,sum = V'ex,i - VIsu,i - V'mech,inf,i

VY= V'inf,i + V'su,i + V'su,sm + V'mech,inf,i

Viin = 3.2m%h <= Vv;=0.0 m¥h
Nmin = 0.5 1/h <=n=0.0 1/h

Gradjevina javne namjene - Djeciji vrtic i jaslice

V'mechinfi = - m°/h
Visysm = - mh

Oy = (P1,+ Dy ) it PRH,i-PHG,
fh,i = 1.00 for height > 5m

¢|.||_,i =-1W
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Calculation of room: 2.13 - Kabinet

prosinac, 2021.

Bini =20.0°C 0, =-18.00°C 6,,,=265°C A, =19.80m? V,=61.35m3 fgq=145 Gy = 1.00 Ag=19.80m? P=390m  B=10.15m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area [number of| area of area Uy AUy, Uke | e [Yequivk [Bintiv]| Oz« | 46 Type of Hyik [P1ik
[mm] (x) (y) | im?y | openings |openings|without open. 2 2 2 ~ 2 °c1 | ree1 |°Cl space WIKI| Tw
ml | [m] 2 ] W/m2k|wW/m?K]fw/m?K]| [ [wim?k| °C1 | °C behind constr. |/ KI| W]
VZ-40 400 3.90 | 3.30 |12.87 1 3.84 9.03 0.300 | 0.05 | 0.350 |1.00 - 20.0 |-18.0|38.0 Exterior 3.2 [ 121
PR15 - 2.40 | 1.60 | 3.84 - - 3.84 1.400 | 0.40 | 1.800 [1.00] - 20.0 |-18.0]38.0 Exterior 6.9 | 263
Uz-20 | 200 | 4.44 ] 3.30 [14.67 - - 14.67 0.600 - 0.600 [1.00] - 20.0 [18.0] 2.0 | Heated interior | 0.5 | 18
UZ-20 200 2.90 | 3.30 | 9.56 - - 9.56 0.600 - 0.600 |1.00 - 20.0 |20.0] 0.0 | Heated interior | 0.0 | O
uz-10 | 100 | 1.60 | 3.30 | 5.28 - - 5.28 0.600 | 0.05 | 0.650 [1.00] - 20.0 | 13.7] 6.3 |Unheated interior| 0.6 | 22
UZ-10 100 3.60 | 3.30 |11.88 - - 11.88 0.600 | 0.05 | 0.650 |1.00 - 20.0 | 13.7 6.3 | Unheated interior| 1.3 | 49
Uz-10 | 100 | 2.20 | 3.30 | 7.26 - - 7.26 0.600 - 0.600 [1.00] - 20.0 |18.0] 2.0 | Heated interior | 0.2 | 9
Uz-20 | 200 |2.05]3.30|6.77 - - 6.77 0.600 - 0.600 [1.00] - 20.0 |18.0] 2.0 | Heated interior | 0.2 | 9
P-MKK 0 4.20 | 1.90 | 7.98 - - 7.98 0.600 - 0.600 |1.00 - 20.0 | 18.0| 2.0 | Heated interior | 0.3 | 10
P-MKK| 0 4.20 | 1.90 | 5.76 - - 5.76 0.600 - 0.600 [1.00] - 20.0 |18.0] 2.0 | Heated interior | 0.2 | 7
P-MKK| 0 1.30 | 0.10 [ 0.13 - - 0.13 0.600 - 0.600 [1.00] - 20.0 [18.0] 2.0 | Heated interior | 0.0 | 1
P-MKK 0 2.20 | 0.69 | 1.53 - - 1.53 0.600 - 0.600 |1.00 - 20.0 |20.0| 0.0 | Heated interior | 0.0 | O
P-MKK| 0 0.69 | 0.10 | 0.07 - - 0.07 0.600 - 0.600 [1.00] - 20.0 |20.0] 0.0 | Heated interior | 0.0 | 0
P-MKK 0 4.30 | 2.30 | 0.65 - - 0.65 0.600 - 0.600 |1.00 - 20.0 |20.0] 0.0 | Heated interior | 0.0 | O
P-MKK| 0 2.30 | 0.20 | 0.46 - - 0.46 0.600 - 0.600 [1.00] - 20.0 |20.0] 0.0 | Heated interior | 0.0 | 0
KROV 0 6.59 | 3.90 [19.43 - - 19.43 0.250 - 0.250 [1.00] - 20.0 |-18.0]38.0 Exterior 4.9 | 185
P-MKK 0 2.20 | 1.40 | 3.08 - - 3.08 0.600 - 0.600 |1.00 - 20.0 | 18.0) 2.0 | Heated interior | 0.1 4
P-MKK| 0 2.20 | 0.00 | 0.00 - - 0.00 0.600 - 0.600 [1.00] - 20.0 |20.0] 0.0 | Heated interior | 0.0 | 0
P-MKK| 0 1.40 | 0.10 [ 0.14 - - 0.14 0.600 - 0.600 [1.00] - 20.0 [18.0] 2.0 | Heated interior | 0.0 | 1
P-MKK 0 0.10 | 0.00 | 0.00 - - 0.00 0.600 - 0.600 |1.00 - 20.0 |20.0| 0.0 | Heated interior | 0.0 | O
Total : 18.4 | 699
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
®r; =699 W Thermal bridges: 80.9 W®y,; = 396 W Vi, =307 m3/h ®Rp,i =226 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfgy = 11.4 W/m?
Hri=18.4 W/K - total Vini = 27.0 m3h Vigyi=-mh Heat gains:
Hrie = 15.0 W/K - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W
Hriue = 1.9 WI/K - through unheated spacee; = 0.0 Vigg i =-m3/h Designed heat input :

Hr,j = 1.6 W/K - from/into heated spaces ¢ =1.0
Hr,ig = 0.0 W/K - through ground
Vinfi =2 Vi ngo " & " g

Vmin = 30.7 m3/h <= V' = 27.0 m%h

i — 3
V'mech,inf,i = - m>/h

Visysm = - m>h

Oy = (P1,+ Dy ) it PRH,i-PHG,
fh,i = 1.00 for height > 5m

V'susum = V'exi = Vsui = V'mech,inf,i Nmin = 0.5 1/h <=n=0.41/h 0HL,i =1321 W
V5= Vingi + Visui * Visu,sm + V'mech,inf,i
hore
Calculation of room: 2.14 - Garderoba Unheated space
Binti = 13.7°C 6, =-18.00°C 8, =2.65°C A =576 m?2 V,=16.70 m3 fg1 =145 Gy =1.00 Ag=5.76 m2 P=000m B=0.00m
Heat losses by heat transfer through constructions :
struct. |thickness length|height| area |number of| area of area Uy AUy, Uke | e |Yequivk |Bintiv| Oz | 2O Type of Hrik [Prik
[mm] (x) (¥) | 1m?27 | openings |openings|without open. 2 2 2 a 2 °c1 | ey |°Cl space WK W
[m] | [m] e [m?] [m?] (wWimZd{wim?k[wim?| 1 [iwim?i| [CT (TCI behind constr. [WiKI} T
UZ-20 200 3.60 | 3.30 |11.88 - - 11.88 0.600 - 0.600 |1.00 - 13.7 | 20.0 |-6.3 | Heated interior | -1.4 | -44
Uz-10 100 1.60 | 3.30 | 5.28 - - 5.28 0.600 - 0.600 [1.00f - 13.7 | 18.0-4.3| Heated interior | -0.4 | -13
UZ-10 100 3.60 | 3.30 |11.88 - - 11.88 0.600 - 0.600 |1.00 - 13.7 | 20.0 |-6.3 | Heated interior | -1.4 | -44
UZ-10 100 1.60 | 3.30 | 5.28 - - 5.28 0.600 - 0.600 |1.00f - 13.7 |20.0|-6.3 | Heated interior | -0.6 | -20
P-MKK 0 1.60 | 1.20 | 1.93 - - 1.93 0.600 - 0.600 |1.00 - 13.7 | 18.0|-4.3 | Heated interior | -0.1 | -4
P-MKK 0 1.60 | 0.69 | 1.11 - - 1.11 0.600 - 0.600 |1.00 - 13.7 | 20.0|-6.3 | Heated interior | -0.1 | -4
P-MKK 0 1.60 | 0.10 | 0.16 - - 0.16 0.600 - 0.600 [1.00] - 13.7 |20.0|-6.3| Heated interior | 0.0 | 0
P-MKK 0 1.60 | 0.20 | 0.32 - - 0.32 0.600 - 0.600 |1.00 - 13.7 | 20.0 |-6.3 | Heated interior | -0.0 | -1
KROV 0 3.60 | 1.60 | 5.76 - - 5.76 0.250 - 0.250 |1.00 - 13.7 |-18.0§31.7 Exterior 1.5 | 46
P-MKK 0 1.60 | 1.40 | 2.24 - - 2.24 0.600 - 0.600 [1.00f - 13.7 | 18.0|-4.3| Heated interior | -0.2 | -5
P-MKK 0 1.60 | 0.00 | 0.00 - - 0.00 0.600 - 0.600 |1.00 - 13.7 | 20.0 |-6.3 | Heated interior | 0.0 0
Total : -2.8 | -89
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
Pr;=-89W Thermal bridges: 0.0 W ®y,; = 90 W Vi, =8.3 m3/h Orp=0W

Specific heat loss by heat transfer :
Ho. = -2 R WIK - tntal

Volume flow rate by infiltration :

\n — NN a3

Gradjevina javne namjene - Djeciji vrtic i jaslice

Forced ventilation : NOfgy = - W/m?

\n

BRI

Haat naine:-
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Htiue = 0.0 W/K - through unheated spacee; = 0.0 Viexi=- m3/h

HT’ij =-4.3 WIK - from/into heated spaces ¢ =1.0 V' mechiinfi = - m3/h
Hr,ig = 0.0 W/K - through ground

Vinti =2*Vi*nsg * & * g

Visysm = - m>h
Vmin = 8.3 m3h <= V= 0.0 m¥h
V'susum = V'exi = Vsui = V'mech,inf,i Nmin = 0.5 1/h<=n=0.0 1/h
V'i=Vingi * Visui + Visusm * V'mech,infii

prosinac, 2021.

Designed heat input :
Oy i = (P1,+Py) Thi+PrH,i-PHG,i
fh,i = 1.00 for height > 5m

Oy =1W

hore
Calculation of room: 2.15 - Odgojitelji
Binti =20.0°C 6, =-18.00°C 6, =265°C A =29.48m? V,=8550m> fg1=145 Gy =1.00 Ag=29.48 m2 P=965m B=6.11m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area [number of| area of area Uy AUy, Uke | e [Yequivk [Bintiv]| Oz« | 246 Type of Hrik [P1ik
[mm] (x) (¥) | ;m27 | openings |openings|without open. 2 2 2 & 2011 1°C1 | 1°c1 | °Cl space WK W
i | | ) Ay [mAfWimkfwim?g [ |wim2g| °C1 | [°C behint constr. VK| W]
Vvz-40 | 400 |5.29 | 3.30 [17.46 1 3.84 13.62 0.300 | 0.05 | 0.350 [1.00f - [20.0]-18.0]38.0 Exterior 4.8 [ 182
PR15 - 2.40 | 1.60 | 3.84 - - 3.84 1.400 | 0.40 | 1.800 [1.00] - [20.0]-18.0[38.0 Exterior 6.9 | 263
VZ-40 | 400 | 4.36 | 3.30 [14.39 2 3.96 10.43 0.300 | 0.05 | 0.350 [1.00f - |[20.0]-18.0]38.0 Exterior 3.7 [ 139
PR14 - 0.90 | 2.20 | 1.98 - - 1.98 1.400 | 0.50 | 1.900 |1.00 - 20.0 |-18.038.0 Exterior 3.8 | 143
PR14 - 0.90 | 2.20 | 1.98 - - 1.98 1.400 | 0.50 | 1.900 [1.00] - ]20.0|-18.0[38.0 Exterior 3.8 [ 143
Uz-20 | 200 | 4.77]3.30 [15.75 - - 15.75 0.600 - 0.600 [1.00] - [20.0]20.0]0.0| Heated interior | 0.0 | 0
Uz-10 100 2.29 | 3.30 | 7.57 - - 7.57 0.600 - 0.600 |1.00 - 20.0 |20.0| 0.0 | Heated interior | 0.0 | O
Uz-10 | 100 | 1.90 | 3.30 | 6.26 - - 6.26 0.600 - 0.600 [1.00] - [20.0]18.0]2.0| Heated interior | 0.2 | 8
Uz-20 | 200 |3.60 | 3.30 [11.88 - - 11.88 0.600 | 0.05 | 0.650 [1.00] - [20.0]13.7]6.3 [Unheated interior| 1.3 | 49
Uz-20 | 200 | 2.90 | 3.30 | 9.56 - - 9.56 0.600 - 0.600 [1.00] - ]20.0[20.0]0.0| Heated interior | 0.0 | 0
P-MKK| 0 6.77 | 4.10 |24.73 - - 24.73 0.600 | 0.10 | 0.700 [1.00f - [20.0] 3.4 |16.6]{Unheated interior| 7.6 | 288
P-MKK 0 1.90 | 0.69 | 1.32 - - 1.32 0.600 - 0.600 |1.00 - 20.0 |18.0| 2.0 | Heated interior | 0.1 2
P-MKK| 0 2.00 | 0.20 | 0.39 - - 0.39 0.600 - 0.600 [1.00] - [20.0]20.0]0.0 | Heated interior | 0.0 | 0
P-MKK| 0 1.90 | 0.20 [ 0.38 - - 0.38 0.600 - 0.600 [1.00] - [20.0]20.0]0.0| Heated interior | 0.0 | 0
KROV 0 6.59 | 6.77 [29.48 - - 29.48 0.250 - 0.250 1.00] - ]20.0]-18.0[38.0 Exterior 7.4 | 281
P-MKK| 0 1.90 | 1.40 | 2.66 - - 2.66 0.600 - 0.600 [1.00] - [20.0]18.0]2.0| Heated interior | 0.1 | 4
P-MKK 0 1.90 | 0.00 | 0.00 - - 0.00 0.600 - 0.600 |1.00 - 20.0 |20.0| 0.0 | Heated interior | 0.0 | O
Total : 39.5 [1502
Designed heat loss by heat transfer: !Z)e5|gned heat loss by ventilation Heat input for heating up :
O7;=1502 W Thermal bridges: 224.2 _ , _
WT‘I (DV,i =729 W V iv= 56.4 m3/h (DRH,i =336 W
o e For ventilation :
Specific heat loss by heat transfer : Volume flow rate by infiltration : Nooced entilatio frRy=11.4 W/m?
Hr,j = 39.5 W/K - total Vinti = 56.4 m3h Vigyi=-mh Heat gains:
Htie = 30.3 W/K - directly to exterior nsg = 11.0 1/h By =-°C Opg,i=0W
Htiye = 8.9 W/K - through unheated space e;=0.0 Vieyi=-mh Designed heat input :
. 0] = (D1 Dy )+ D .
Hrjj = 0.4 WK - from/into heated spaces €= 1.0 V'mech.infi = - M/ (DHL" (Pt P, Tni* Pri
” HG,i
Hr,ig = 0.0 W/K - through ground Visusm = - m3/h fh,i = 1.00 for height > 5m
Vingi =2 Vi*ngo " i " g Vnin = 42.8 m3h <= V', = 56.4 m%h
V'su,sum = V'ex,i = V'su,i = V'mech,infii Nmin =0.51/h<=n=0.7 1/h Dy i = 2568 W
Vi =Vingi * Visu,i + Visusm * V'mech,infii
hore
Calculation of room: 2.16 - Ured
Bini =20.0°C 6, =-18.00°C 6,,,=265°C A =2228m? V,=64.62m> fg1=145 Gy =1.00 Ag=2228m? P=1055m B=423m
Heat losses by heat transfer through constructions :
struct. [thickness|length|height| area |number of| area of area Uk AUy, Uke ey Uequiv,k Bintiv| Oz | A0 Type of Hrik | Prik
[mm] (x) (¥) | rm21 | openings |openings|without open. 2 2 2 i 2 °c1 | ey |°Cl space WK W
il |y [T b 2y [mA|Wime (Wim?] [ {wim2iq| [°C1 | I°CI behireor s [WKI| W]
VvZ-40 | 400 |4.25]3.30 [14.04 2 3.96 10.08 0.300 | 0.05 | 0.350 [1.00] - 20.0 |-18.0[38.0]  Exterior 3.6 [ 135
PR14 - 0.90 [ 2.20 | 1.98 - - 1.98 1.400 | 0.50 | 1.900 [1.00] - 20.0 |-18.0[38.0]  Exterior 3.8 | 143
PR14 - 0.90 | 2.20 | 1.98 - - 1.98 1.400 | 050 | 1.900 [1.00] - 20.0 |-18.0[38.0]  Exterior 3.8 | 143
VZ-40 400 6.29 | 3.30 |20.76 1 2.70 18.06 0.300 | 0.05 | 0.350 |1.00 - 20.0 |-18.0)38.0 Exterior 6.3 | 241
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 | 1.800 [1.00] - 20.0 |-18.0[38.0]  Exterior 4.9 | 185
117.1Nn 1NN 1K1 22N | R 2n - - R 2N N RNN - NnaeNN 11 NN - 20N 112 NI 2 N I Haatad intariarl N 2 7
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™ =IVIINI\ v V. 1T 9. I4 19.00 - - 10.00 V.UV = V.UV .UV = V.V 10.V | <.V ricawcu e ivi V.4 U
P-MKK 0 2.40 | 1.90 | 4.56 - - 4.56 0.600 - 0.600 |1.00 - 20.0 |18.0| 2.0 | Heated interior | 0.2 6
P-MKK 0 4.00 | 2.10 | 1.18 - - 1.18 0.600 - 0.600 {1.00 - 20.0 {20.0 0.0 | Heated interior | 0.0 0
KROV 0 6.29 | 4.00 |22.28 - - 22.28 0.250 - 0.250 |1.00 - 20.0 |-18.038.0 Exterior 5.6 | 212
P-MKK 0 1.90 | 1.40 | 2.66 - - 2.66 0.600 - 0.600 |{1.00 - 20.0 |18.0| 2.0 | Heated interior | 0.1 4
P-MKK 0 1.90 | 0.00 | 0.00 - - 0.00 0.600 - 0.600 {1.00 - 20.0 {20.0 0.0 | Heated interior | 0.0 0
Total : 28.8 1093

Designed heat loss by heat transfer:

®r;=1093 W Thermal bridges: 169.7
w

Specific heat loss by heat transfer :

Htj=28.8 W/K - total
Htie = 27.9 WIK - directly to exterior
Htiue = 0.0 W/K - through unheated space

Hrj; = 0.9 W/K - from/into heated spaces
Hr,ig = 0.0 W/K - through ground
Vingi =2 Vi* ngp " € " g

V'su,sum = V'ex,i = V'su,i = V'mech,in,i
V5= Vit i+ Visui * Visusm + Vimech,inf,i

Designed heat loss by ventilation

q)V,i =551 W

Volume flow rate by infiltration :

V'ingi = 42.6 m%h

nso = 11.0 1/h
ei=0.0
g = 1.0

Vi, =42.6 m3h

Forced ventilation :
NO

Vigyi=-mh
B¢y = - °C
Viexi = -mh

i _— 3
V'mech,inf,i = - M~/h

Visusm = - m3/h

Vinin = 32.3 m3/h <= V', = 42.6 m%/h
Nmin = 0.5 1/h <=n=0.7 1/h

Heat input for heating up :

q)RH,i =254 W

fry = 11.4 W/m?

Heat gains:

Phg,i=0W

Designed heat input :
Py = (Pri+ Oy ) it PrH -

PHg,i
fhi = 1.00 for height > 5m

‘DHL,i =1898 W

hore

Calculation of room: 2.17 - Hodnik
Binti = 18.0°C 0, =-18.00°C 6, =2.65°C A, =179.29m? V,;=519.95m3 fy =145 Gy =1.00 Ag=17929m? P=5722m B=627m
Heat losses by heat transfer through constructions :
struct. [thickness|length|height| area [number of| area of area Uy AUy, Uke | e |Yequivk |Bintiv| Oz« Ag Type of Hrik [Pk

mm X 21 | openings [openings|without open. _ ° o ° space

fmmd | B0 [ @) | 1m?) | opening P[m2]9 [mZ]P (Wim2k|[wim2d[(wim?i| 1 fwim?g| €1 | el [FCT]  space jiwik]| (w]
VZ-40 400 2.50 | 3.30 | 8.25 1 6.48 1.77 0.300 - 0.300 |1.00! - 18.0 | 15.0| 3.0 | Heated interior | 0.1 2
PR16 - 2.40 | 2.70 | 6.48 - - 6.48 1.400 - 1.400 [1.00[ - 18.0 [15.0]| 3.0 | Heated interior | 0.8 | 28
VZ-40 400 4.45 | 3.30 | 14.68 1 11.88 2.80 0.300 - 0.300 |1.00 - 18.0 |-18.0/36.0 Exterior 09 | 31
PR8 - 4.40 | 2.70 | 11.88 - - 11.88 1.400 | 0.20 | 1.600 |1.00] - 18.0 |-18.0[36.0 Exterior 19.0 | 685
VvZ-40 | 400 [2.15]3.30] 7.09 2 5.40 1.69 0.300 - 0.300 [1.00] - 18.0 |-18.0[36.0 Exterior 0.5 | 19
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 | 1.800 J1.00] - 18.0 [-18.0[36.0 Exterior 4.9 [ 175
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 | 1.800 J1.00] - 18.0 |-18.0[36.0 Exterior 4.9 | 175
VvZ-40 | 400 |4.25]3.30 | 14.03 1 4.40 9.63 0.300 - 0.300 [1.00] - 18.0 |-18.0[36.0 Exterior 2.9 [ 104
PR9 - 2.00 | 2.20 | 4.40 - - 4.40 1.400 | 0.30 | 1.700 |1.00 - 18.0 |-18.0)36.0 Exterior 7.5 | 270
VZ-40 | 400 |4.45]3.30 | 14.68 1 11.88 2.80 0.300 - 0.300 [1.00] - 18.0 |-18.0[36.0 Exterior 0.9 | 31
PR8 - 4.40 | 2.70 | 11.88 - - 11.88 1.400 | 0.20 | 1.600 J1.00] - 18.0 [-18.0[36.0 Exterior 19.0 | 685
VZ-40 | 400 |31.79] 3.30 |104.89 7 38.49 66.40 0.300 - 0.300 [1.00] - 18.0 |-18.0[36.0 Exterior 19.9 | 718
PR3 - 240|220 | 5.28 - - 5.28 1.400 | 0.30 | 1.700 J1.00] - 18.0 [-18.0[36.0 Exterior 9.0 | 324
PR3 - 2.40 | 2.20 | 5.28 - - 5.28 1.400 | 0.30 | 1.700 J1.00] - 18.0 [-18.0[36.0 Exterior 9.0 [ 324
PR3 - 2.40 | 2.20 | 5.28 - - 5.28 1.400 | 0.30 | 1.700 J1.00] - 18.0 |-18.0[36.0 Exterior 9.0 | 324
PR3 - 240|220 | 5.28 - - 5.28 1.400 | 0.30 | 1.700 J1.00] - 18.0 |-18.0[36.0 Exterior 9.0 [ 324
PR3 - 2.40 | 2.20 | 5.28 - - 5.28 1.400 | 0.30 | 1.700 |1.00 - 18.0 |-18.0)36.0 Exterior 9.0 | 324
PR4 - 1.20 | 2.20 | 2.64 - - 2.64 1.400 | 0.40 | 1.800 J1.00] - 18.0 |-18.0[36.0 Exterior 4.8 | 172
PR17 - 3.50 [ 2.70 | 9.45 - - 9.45 1.400 | 0.20 | 1.600 J1.00] - 18.0 [-18.0[36.0 Exterior 15.1 | 545
uz-10 | 100 |1.613.30 | 5.30 - - 5.30 0.600 - 0.600 [1.00] - 18.0 [20.0|-2.0] Heated interior | -0.2 | -6
uz-10 | 100 [1.903.30] 6.26 - - 6.26 0.600 - 0.600 [1.00] - 18.0 [20.0]-2.0] Heated interior | -0.2 | -7
Uz-10 100 1.60 | 3.30 | 5.28 - - 5.28 0.600 - 0.600 |1.00 - 18.0 | 13.7 | 4.3 |Unheated interior| 0.4 | 14
Uz-10 | 100 [2.203.30| 7.26 - - 7.26 0.600 - 0.600 [1.00] - 18.0 [20.0]|-2.0] Heated interior | -0.2 | -8
Uz-20 | 200 |[4.44]3.30]14.67 - - 14.67 0.600 - 0.600 [1.00] - 18.0 [20.0]-2.0] Heated interior | -0.5 | -17
Uz-10 | 100 |[1.28 [3.30 | 4.22 - - 4.22 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
uz-10 | 100 [2.05[3.30] 6.76 - - 6.76 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
Uz-10 100 2.29 | 3.30 | 7.57 - - 7.57 0.600 - 0.600 |1.00 - 18.0 | 14.2| 3.8 | Unheated interior| 0.5 | 18
uz-10 | 100 [0.97 [3.30 | 3.20 - - 3.20 0.600 - 0.600 [1.00] - 18.0 [14.2] 3.8 |Unheated interior| 0.2 | 8
uz-10 | 100 [1.55[3.30] 5.1 - - 5.11 0.600 - 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
UZ-20 200 2.29 | 3.30 | 7.57 - - 7.57 0.600 - 0.600 |1.00! - 18.0 | 18.0) 0.0 | Heated interior | 0.0 | O
Uz-20 | 200 [2.05[3.30] 6.76 - - 6.76 0.600 - 0.600 [1.00] - 18.0 [18.0]/ 0.0 | Heated interior | 0.0 | 0
Uz-20 200 2.05 | 3.30 | 6.77 - - 6.77 0.600 - 0.600 |1.00 - 18.0 |18.0| 0.0 | Heated interior | 0.0 | O
Uz-20 | 200 |6.30 | 3.30 | 20.80 - - 20.80 0.600 - 0.600 [1.00] - 18.0 | 7.7 |10.3|Unheated interior| 3.6 | 129
Uz-20 | 200 [2.00]3.30] 6.60 - - 6.60 0.600 - 0.600 [1.00] - 18.0 | 7.7 |10.3|Unheated interior| 1.1 | 41
Uz-20 200 |15.92) 3.30 | 52.55 - - 52.55 0.600 - 0.600 |1.00 - 18.0 | 20.0|-2.0| Heated interior | -1.8 | -63
Uz-20 | 200 [10.79] 3.30 | 35.61 - - 35.61 0.600 - 0.600 [1.00] - 18.0 [22.0|-4.0] Heated interior | -2.4 | -85
Uz-20 | 200 [4.91]3.30]16.22 - - 16.22 0.600 - 0.600 [1.00] - 18.0 [22.0]-4.0] Heated interior | -1.1 | -38
UZ-20 200 3.71 | 3.30 | 12.23 - - 12.23 0.600 - 0.600 |1.00! - 18.0 |20.0|-2.0| Heated interior | -0.4 | -14
Uz-20 [ 200 |5.60]3.30]18.48 - - 18.48 0.600 - 0.600 |1.00] - 18.0 [22.0|-4.0] Heated interior | -1.2 | -44
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ULV AU J. UV J.OV 10.40 = = 10.40 v.UVv - v.VVuv 1.UV - 10.V | £&.V |=4.V icawcu nienivi =1.L 4+
VZ-40 400 7.58 | 3.30 | 25.00 2 5.40 19.60 0.300 - 0.300 |1.00] - 18.0 |-18.0)36.0 Exterior 5.9 | 212
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 | 1.800 |1.00 - 18.0 |-18.036.0 Exterior 4.9 | 175
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 | 1.800 |1.00 - 18.0 |-18.0)36.0 Exterior 4.9 | 175
UZ-20 200 2.72 |1 3.30 | 8.99 - - 8.99 0.600 - 0.600 |1.00] - 18.0 | 15.0] 3.0 | Heated interior | 0.5 | 17
VZ-40 400 2.56 | 3.30 | 8.45 1 5.28 3.17 0.300 - 0.300 |1.00] - 18.0 |-18.0)36.0 Exterior 1.0 | 35
PR3 - 2.40 | 2.20 | 5.28 - - 5.28 1.400 | 0.30 | 1.700 |1.00 - 18.0 |-18.0)36.0 Exterior 9.0 | 324
P-MKK 0 40.9822.84|146.05 - - 146.05 0.600 - 0.600 |1.00 - 18.0 |18.0] 0.0 | Heated interior | 0.0 | O
P-MKK 0 1.90 | 1.61 | 3.05 - - 3.05 0.600 - 0.600 |1.00] - 18.0 | 18.0) 0.0 | Heated interior | 0.0 | O
P-MKK 0 3.90 | 1.61 ] 6.27 - - 6.27 0.600 - 0.600 |1.00] - 18.0 |20.0|-2.0| Heated interior | -0.2 | -7
P-MKK 0 3.90 | 2.40 | 7.21 - - 7.21 0.600 - 0.600 |1.00 - 18.0 |22.0|-4.0| Heated interior | -0.5 | -17
P-MKK 0 4.45 | 2.50 | 11.12 - - 11.12 0.600 - 0.600 |1.00] - 18.0 |20.0|-2.0| Heated interior | -0.4 | -13
P-MKK 0 8.30 | 0.21 | 0.53 - - 0.53 0.600 - 0.600 |1.00] - 18.0 |20.0|-2.0| Heated interior | 0.0 | O
P-MKK 0 1.61 | 0.20 | 0.32 - - 0.32 0.600 - 0.600 |1.00] - 18.0 |20.0|-2.0| Heated interior | 0.0 | O
P-MKK 0 1.18 | 0.20 | 0.24 - - 0.24 0.600 - 0.600 |1.00] - 18.0 |20.0|-2.0| Heated interior | 0.0 | O
P-MKK 0 1.61 ] 0.20 | 0.32 - - 0.32 0.600 - 0.600 |1.00 - 18.0 |20.0|-2.0| Heated interior | 0.0 | O
KROV 0 40.9933.06179.29 - - 179.29 0.250 - 0.250 |1.00] - 18.0 |-18.0)36.0 Exterior 44.8 |1614
P-MKK 0 3.55|1.18 | 4.19 - - 4.19 0.600 - 0.600 |1.00] - 18.0 | 18.0) 0.0 | Heated interior | 0.0 | O
P-MKK 0 1.18 | 0.00 | 0.00 - - 0.00 0.600 - 0.600 |1.00 - 18.0 |20.0|-2.0| Heated interior | 0.0 | O
Total : 211.1]7601
Designed heat loss by heat transfer: Designed heat loss by ventilation : Heat input for heating up :
®1;=7601W Thermal bridges: 822.3
WT,. 9 Dy = 4200 W Viy=3432m3%h  Ogy;=2046 W
o e For ventilation :
Specific heat loss by heat transfer : Volume flow rate by infiltration : N%Ced entilatio frRy=11.4 W/m?
Hri=211.1 W/K - total V'ingi = 343.2 m3/h Vigyi=-mh Heat gains:
Hrie = 215.7 WIK - directly to exterior nso =11.0 1/h B, =-°C Ppg,i=0W
Htiye = 5.8 W/K - through unheated space e;=0.0 Vieyi=- m3/h Designed heat input :
. 0] = (DD )+ D .
Hrjj = -10.4 W/K - from/into heated spaces ¢;=1.0 V'mech.infi = - M°/h q):';'i (Prit Oy it Pri,
Hrjg = 0.0 W/K - through ground Visusm = - m3/h fh,i = 1.00 for height > 5m
, Vimin = 260.0 m%/h <= V| = 343.2
Vinf,i=2*Vi*n50*ei*€i r:r;m 600 / i 3 3
m°/h
V'susum = Vex,i = V'su,i = Vimech,inf,i Nmin =0.51/h <=n=0.7 1/h Oy i = 13847 W
V'i=Vingi ¥ Visui t Visusm * Vimech,infi
hore
Calculation of room: 2.18 - Vjetrobran
Binti = 15.0°C 8, =-18.00°C 6,,=2.65°C A =534 m?2 V,=15.48 m3  fg1 =145 Gy =1.00 Ag=5.34 m2 P=542m B=197m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height|area|number of | area of area Uy AUy, Uke | & | Yequivk |Ointiv| Bz | 246 Type of Hrik1PTik
[mm] () | (v) |jm?21| openings |openings|without open. 2 2 P 21 °c1 | ey |°Cl space Kl twi
il | ™ s 2y |VmK[(wim | wim?i L1 {wimq| [°C1 | [°C] behinteonstr. [V W]
VZ-40 400 2.72 | 3.30 |8.98 1 6.48 2.50 0.300 | 0.05 | 0.350 |1.00 - 15.0 |-18.0|33.0 Exterior 0.9 | 29
PR16 - 2.40 | 2.70 |6.48 - - 6.48 1.400 | 0.30 1.700 |1.00 - 15.0 |-18.0|33.0 Exterior 11.0 | 364
VZ-40 400 2.70 | 3.30 |8.91 1 6.48 2.43 0.300 | 0.05 | 0.350 |1.00 - 15.0 |-18.0{33.0 Exterior 0.9 | 29
PR16 - 2.40 | 2.70 |6.48 - - 6.48 1.400 | 0.30 1.700 |1.00 - 15.0 |-18.0|33.0 Exterior 11.0 | 364
UZ-20 200 2.72 | 3.30 |8.99 - - 8.99 0.600 - 0.600 |1.00 - 15.0 | 18.0 |-3.0 | Heated interior | -0.5 | -16
VZ-40 400 2.50 | 3.30 |8.25 1 6.48 1.77 0.300 - 0.300 |1.00 - 15.0 | 18.0 |-3.0| Heated interior | -0.0 | -1
PR16 - 2.40 | 2.70 |6.48 - - 6.48 1.400 - 1.400 |1.00 - 15.0 | 18.0 |-3.0 | Heated interior | -0.8 | -27
P-MKK 0 2.32 | 2.30 |5.34 - - 5.34 0.600 | 0.15 | 0.750 |1.00 - 15.0 |-18.0|33.0 Exterior 4.0 | 133
KROV 0 2.32 | 2.30 [5.34 - - 5.34 0.250 - 0.250 [1.00] - 15.0 |-18.033.0]  Exterior 1.4 | 45
Total : 27.9 | 920
. Designed h | ventilation . .
Designed heat loss by heat transfer: . esigned heat loss by ventilatio Heat input for heating up :
O =920 W Thermal bridges: 162.9 _ , _
WT" by =868 W Viy =774 m3h ®RHi=61W
Specific heat loss by heat transfer : Volume flow rate by infiltration : E‘gced ventilation : fry = 11.4 W/m?
Hri=27.9 W/K - total Vingi = 10.2 m3h Vigyi=-mh Heat gains:
Htie = 29.2 W/K - directly to exterior nsg = 11.0 1/h Bgy=-°C Ppg,i=0W
Htiue = 0.0 W/K - through unheated space e; = 0.0 Vigg i =-m3/h Designed heat input :

Hrjj = -1.3 W/K - from/into heated spaces ¢ =1.0 V'mechinfi = - m3h

Gradjevina javne namjene - Djeciji vrtic i jaslice

Oy = (P1,+ Py ) Tt PRrH,i-
fDHG,i
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Visusum = Vex. - Visui - Vimechint Nmin = 5.0 1/h <=n=0.7 1/h Oy ;= 1849 W
Vi =Vini + Visui + Visusm + Vimech,inf,i

hore
Calculation of room: 2.2 - Sanitarije 11
Binti =20.0°C 0, =-18.00°C 6, =2.65°C A =39.66 m?2 V; = 115.01 m3 fg1=1.45 Gy =1.00 Ag=39.66 m2 P=371m B=21.40m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area [number of| area of area Uy AUy, Uke | e |Yequivk |Ointiv| Oz | 2O Type of Hrik [Prik
[mm] (x) (y) 27 | openings |openings |without open. 2 2 2 _ 2 °c1 | ey |°Cl space WIK]| W
ml |y [T s may [ mA|WimE Wim?] L1 |wm?q| [°C1 | °Cl behieonst. |W/KI| W1
VZ-40 400 3.71 | 3.30 |12.23 2 5.40 6.83 0.300 - 0.300 |1.00 - 20.0 |-18.0/38.0 Exterior 21 | 78
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 1.800 |1.00 - 20.0 |-18.0)38.0 Exterior 4.9 | 185
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 1.800 |1.00 - 20.0 |-18.0{38.0 Exterior 4.9 | 185
UZ-20 200 10.70| 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 20.0 | 22.0|-2.0| Heated interior | -1.1 | -42
UZ-20 200 3.71 | 3.30 |12.23 - - 12.23 0.600 - 0.600 |1.00 - 20.0 |18.0] 2.0 | Heated interior | 0.4 | 15
UZ-20 200 10.70 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 20.0 | 22.0|-2.0| Heated interior | -1.1 | -42
P-MKK 0 10.70| 3.71 |39.66 - - 39.66 0.600 - 0.600 |{1.00 - 20.0 | 20.0) 0.0 | Heated interior | 0.0 0
KROV 0 10.70| 3.71 |39.66 - - 39.66 0.250 - 0.250 1.00 - 20.0 |-18.0{38.0 Exterior 9.9 | 377
Total : 19.9 | 756
Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :
P =756 W Thermal bridges: 82.1 W®,,; = 1486 W Vi, =115.0 m3/h Oy =453 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfg = 11.4 W/m?
Hr;=19.9 W/K - total Vinti = 75.9 m3/h Vigyi=-mh Heat gains:
Htie = 21.7 W/K - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W
Htiue = 0.0 W/K - through unheated spacee; = 0.0 V'exi=- m3/h Designed heat input :
HT,ij =-1.8 WIK - from/into heated spaces ¢;=1.0 V'mech,inf,i =- m3/h cDHL,i = (¢T,i+¢V,i)*fhi+¢RH,i'cDHG,i
Hr,ig = 0.0 W/K - through ground Visusm = - m3/h fhi = 1.00 for height > 5m
Vinfi =2 Vi *nso " € " g Vin = 115.0 m3/h <= V'{ = 75.9 m%h
V'susum = V'exi = Vsui = V'mech,inf,i Nmin=1.01/h<=n=0.7 1/h <l>HL,i =2695 W

V'i = V'inf,i + V.SU,i + Vlsuysm + V'mech,inf,i

hore
Calculation of room: 2.3 - Dnevni boravak 12
Binti =22.0°C 8, =-18.00°C 0, o =2.65°C A =5992 m?2 Vv, =173.77 m3 fg1=1.45 Gy =1.00 Ag=59.92 m2 P=560m B=21.40m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area [number of| area of area Uy AUy, Uke | e |Yequivk |Ointiv| Bz | 2O Type of Hrik | Prik
[mm] (x) (¥) | rm21 | openings |openings|without open. 2 2 2 5 2 °c1 | ecy |°Cl space WK W
[m] | [m] ) [m?] [m?] wim#dwim?iftwim?d| B fiwim?g| FCT TC] behind constr. (WK} I
VZ-40 400 5.60 | 3.30 |18.48 1 11.00 7.48 0.300 - 0.300 {1.00 - 22.0 |-18.0J40.0 Exterior 2.3 | 90
PR1 - 5.00 | 2.20 |{11.00 - - 11.00 1.400 | 0.20 | 1.600 |1.00 - 22.0 |-18.0J40.0 Exterior 17.6 | 704
Uz-20 200 |10.70| 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 22.0 {22.0] 0.0 | Heated interior | 0.0 | 0
Uz-20 200 5.60 | 3.30 |18.48 - - 18.48 0.600 - 0.600 {1.00 - 22.0 |18.0 4.0 | Heated interior | 1.1 | 45
Uz-20 200 [10.70| 3.30 [35.31 - - 35.31 0.600 - 0.600 {1.00 - 22.0 {20.0 2.0 | Heated interior | 1.1 | 43
P-MKK 0 10.70| 5.60 |59.92 - - 59.92 0.600 - 0.600 |1.00 - 22.0 [22.0] 0.0 | Heated interior | 0.0 | O
KROV 0 10.70| 5.60 |59.92 - - 59.92 0.250 - 0.250 {1.00 - 22.0 |-18.0J40.0 Exterior 15.0 | 600
Total : 37.0 | 1482

Designed heat loss by heat transfer:

!)e5|gned heat loss by ventilation Heat input for heating up :

&T’i =1482 W Thermal bridges: 88.0 Oy = 2363 W Vi, =173.8 m3/h ®Rp, = 684 W

Specific heat loss by heat transfer : Volume flow rate by infiltration : lliloorced ventilation : frRy=11.4 W/m?

Hr;=37.0 W/K - total V'ini = 76.5 m3/h Vigyi=-mh Heat gains:

Htie = 34.9 W/K - directly to exterior n5o = 11.0 1/h Bgy=-°C Ppg,i=0W

Htiue = 0.0 W/K - through unheated space e; = 0.0 Viexi=- m3/h Designed heat input :

Hrjj = 2.2 W/K - from/into heated spaces ¢ = 1.0 V'mech infi = - M2/h $HLJ = (Crit Py, ) it Ory -
" HG,i

A A o . . n an - P -
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V'su,sum = V'ex,i - V'su,i - V'mech,inf,i
VY= V'im‘,i + V'su,i + V'su,sm + V'mech,inf,i

Nmin = 1.0 1/h <=n =04 1/h

prosinac, 2021.

QHL,i =4529 W

hore
Calculation of room: 2.4 - Dnevni boravak 13
Binti =22.0°C 0, =-18.00°C 6, ,=265°C A =5992 m?2 V,=173.77 m3 fg1=1.45 Gy =1.00 Ag=59.92 m2 P=560m B=21.40m
Heat losses by heat transfer through constructions :
struct. [thickness [length|height| area |number of | area of area Uy AUy, Uke | & |Yequivk |Bintiv| Bz« | 246 Type of Hrik [Prik
[mm] (x) (¥Y) | ;m27 | openings |openings| without open. 2 2 2 ~ 2 °c1 | recy |°Cl space WIK]| W
i |y | s gy |VmK[(wimP | Wim?k [ |wimaq| [°C1 | °C] behieonst. |W/KI| W1
VZ-40 400 5.60 | 3.30 |18.48 1 11.00 7.48 0.300 - 0.300 |1.00 - 22.0 |-18.0/40.0 Exterior 2.3 | 90
PR1 - 5.00 | 2.20 |11.00 - - 11.00 1.400 | 0.20 1.600 |1.00 - 22.0 |-18.0]40.0 Exterior 17.6 | 704
UZ-20| 200 10.70| 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 22.0 | 20.0 | 2.0 | Heated interior | 1.1 | 43
UzZ-20| 200 5.60 | 3.30 |18.48 - - 18.48 0.600 - 0.600 |1.00 - 22.0 | 18.0 | 4.0 | Heated interior | 1.1 | 45
PNTL 0 10.70| 5.60 |59.92 - - 59.92 0.300 - 0.300 |1.00 - 22.0 | 22.0 | 0.0 | Heated interior | 0.0 0
KROV 0 10.70| 5.60 |59.92 - - 59.92 0.250 - 0.250 |1.00 - 22.0 |-18.0/40.0 Exterior 15.0 | 600
Uz-20| 200 |10.70| 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 22.0 | 22.0 0.0 | Heated interior | 0.0 0
Total : 37.0 | 1482
Designed heat loss by heat transfer: !)e5|gned heat loss by ventilation Heat input for heating up :
Ori=1482 W Thermal bridges: 88.0
WT‘I 9 ®y;=2363 W V'iy=173.8 m3/h Oy = 684 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : llfl%rced ventilation : frRy=11.4 W/m?
Hr;=37.0 W/K - total Vingi = 76.5m3h Vigyi=-m3h Heat gains:
Hrie = 34.9 WIK - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W
Htiye = 0.0 W/K - through unheated space e; = 0.0 V'exi= - m3/h Designed heat input :
- Py = (PP ) ThitPRAI-
Hri = 2.2 W/K - from/into heated spaces & = 1.0 V' rmechinfi = - M/h HLi = (Pt By it Pri
) [ mech,inf,i CDHG i
Hr,ig = 0.0 W/K - through ground Visusm = - m3/h fh,i = 1.00 for height > 5m
Vinfi =2 Vi*nso " ;" g Vmin = 173.8 m%h <= V', = 76.5 m3/h
V'susum = V'exi = Visui = V'mech,infi Nmin=1.01h<=n=0.41/h <l>HL,i =4529 W
V5= Vingi + Visui * Visusm + V'mech,inf,i
hore
Calculation of room: 2.5 - Sanitarije 12
Binti =20.0°C 8, =-18.00°C 0,,=265°C A =39.66m? V;=115.01m3 fyy =145 Gy =1.00 Ag=39.66 m2 P=371m B=2140m
Heat losses by heat transfer through constructions :
struct. [thickness|length|height| area |number of| area of area Uk AUy, Uke ey Uequiv,k Bintiv| Oz | A0 Type of Hrik | Prik
[mm] (x) (¥) | rm21 | openings |openings|without open. 2 2 2 5 2 °c1 | ey |°Cl space WK W
[m] | [m] m] [m?] [m?] (Wim2K] | [W/m?K] | (Wim? | ] fwim?iq| TCTHC behind constr. [WIKI| W]
VZ-40 400 3.71 | 3.30 |12.23 2 5.40 6.83 0.300 - 0.300 |1.00 - 20.0 |-18.038.0 Exterior 21| 78
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 1.800 |1.00 - 20.0 |-18.0{38.0 Exterior 4.9 | 185
PR2 - 1.00 | 2.70 | 2.70 - - 2.70 1.400 | 0.40 1.800 |1.00 - 20.0 |-18.0{38.0 Exterior 4.9 | 185
Uz-20 200 |10.70] 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 20.0 | 22.0|-2.0| Heated interior | -1.1 | -42
UZ-20 200 3.71 | 3.30 |12.23 - - 12.23 0.600 - 0.600 |1.00 - 20.0 |18.0] 2.0 | Heated interior | 0.4 | 15
UZ-20 200 10.70| 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00 - 20.0 | 22.0|-2.0| Heated interior | -1.1 | -42
P-MKK 0 10.70] 3.71 |39.66 - - 39.66 0.600 - 0.600 |1.00 - 20.0 |20.0] 0.0 | Heated interior | 0.0 0
KROV 0 10.70| 3.71 |39.66 - - 39.66 0.250 - 0.250 |1.00 - 20.0 |-18.0{38.0 Exterior 9.9 | 377
Total : 19.9 | 756

Designed heat loss by heat transfer:

(DT,i =756 W

Specific heat loss by heat transfer :

Hrj = 19.9 WK - total

Hrje = 21.7 W/K - directly to exterior
HT,iue = 0.0 W/K - through unheated spacee; = 0.0

Hrj; = -1.8 W/K - from/into heated spaces ¢ =1.0

Designed heat loss by ventilation :

Thermal bridges: 82.1 W®y,; = 1486 W

Volume flow rate by infiltration :
Vinti = 75.9 m3/h

Ngo = 1"

.01/n

Gradjevina javne namjene - Djeciji vrtic i jaslice

Viy = 115.0 m¥h
Forced ventilation : NOfgy = 11.4 W/m?

Vigyi=-mh
B, = - °C
Vigxi=-mh

il — 3
\Y mech,inf,i = ~ m*/h

Heat input for heating up :

q)RH,i =453 W
Heat gains:
cDHG,i =0W

Designed heat input :
O, = (P, + Oy ) it PRrH,-PHaG,
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V'susum = V'exi = V'sui = V'mech,inf,i Nmin = 1.0 1/h <=n=0.7 1/h Oy ,i =2695W
VY= V'inf,i + V'su,i + V'su,sm + V'mech,inf,i

hore
Calculation of room: 2.6 - Dnevni boravak 14
Binti =22.0°C 8, =-18.00°C 6,,=265°C A =6290m? V;=18242m° fy1 =145 Gy =1.00 Ag=62.90 m2 P=1704m B=7.38m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area [number of| area of area Uy AUy, Uke | e |Yequivk |Ointiv| Oz | 2O Type of Hrik [Prik
[mm] (x) | ) | m? | openings |openings|without open. 2 2 2 i 2 °c1 | ey |°Cl space WK W
ml |y [T s may [ mA|WimE Wim?] L1 |wm?q| [°C1 | °Cl behieonst. |W/KI| W1
VZ-40 400 | 6.30 | 3.30 |20.79 1 11.00 9.79 0.300 - 0.300 |1.00f - 22.0 |-18.0{40.0 Exterior 3.0 | 118
PR1 - 5.00 | 2.20 |11.00 - - 11.00 1.400 | 0.20 | 1.600 |1.00f - 22.0 |-18.0/40.0 Exterior 17.6 | 704
UZz-20 200 | 5.60 | 3.30 |18.48 - - 18.48 0.600 - 0.600 |1.00f - 22.0 |18.0f 4.0 | Heated interior | 1.1 | 45
UZz-20 200 10.70] 3.30 |35.31 - - 35.31 0.600 - 0.600 |1.00f - 22.0 120.0 2.0 | Heated interior | 1.1 | 43
VZ-40 400 [10.74] 3.30 [35.43 - - 35.43 0.300 - 0.300 j1.00f - 22.0 |-18.0/40.0 Exterior 10.7 | 426
KROV 0 11.19 6.30 |62.90 - - 62.90 0.250 - 0.250 |1.00f - 22.0 |-18.0{40.0 Exterior 15.8 | 630
P-MKK 0 11.19] 6.30 |62.89 - - 62.89 0.600 - 0.600 j1.00f - 22.0 |22.0 0.0 | Heated interior | 0.0 | 0
P-MKK 0 10.74] 0.00 | 0.01 - - 0.01 0.600 - 0.600 |1.00f - 22.0 120.0 2.0 | Heated interior | 0.0 | 1
Total : 49.2 |1967

Designed heat loss by heat transfer:

!)e5|gned heat loss by ventilation Heat input for heating up :

Or;=1967 W Thermal bridges: 88.0
WT’I 9 ®y;=2481W V'iy=182.4 m3/h Orpy =718 W
Specific heat loss by heat transfer : Volume flow rate by infiltration : lliloorced ventilation : fry=11.4 W/m?
Hr;i=49.2 W/K - total V'ini = 80.3 m3/h Vigyi=-mh Heat gains:
Htie = 47.0 W/K - directly to exterior nsg = 11.0 1/h Bgy=-°C Ppg,i=0W
Htiue = 0.0 W/K - through unheated space e; = 0.0 V'exi=- m3/h Designed heat input :
. 0] = (PP )LD .
Hyji = 2.2 W/K - from/into heated spaces & = 1.0 V'mech infi = - M/h HLj = (PO ) T PR,
Jij i mech,inf,i Dhaii
Hr.jg = 0.0 W/K - through ground Vigysm = - mh fh,i = 1.00 for height > 5m
Vinfi =2 V" nso * € " Vinin = 182.4 m3h <= V', = 80.3 m3h
V'su,sum = V'ex,i = V'su,i = V'mech,inf,i Nmin =1.01h<=n=0.41/h Py, =5166 W
Vi =Vini + Visui * Visusm * Vimech,infi
hore
Calculation of room: 2.7 - PVN
Binti =20.0°C 6, =-18.00°C 6,,=2.65°C A, =97.77m? V;=28352m3 fy1 =145 Gy =1.00 Ag=97.77m? P=2146m B=911m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area [number of| area of area Uy AUy, Uke | €k |Yequivk |Bintiv] Bz | A6 Type of Hyik [Pk
[mm] (x) (y) m?21 | openings |openings|without open. 2 2 2 A 2 °c1 | °cy | [°Cl space WK W
ml | [m?] 2 ] W/m2k)|wW/m2K][w/m?k]| [ [wim?2k| [°C1 | °C behind constr. |/KI| W]
VZ-40 | 400 | 6.35 | 3.30 |20.97 - - 20.97 0.300 - 0.300 f1.00] - ]20.0]-18.0[38.0 Exterior 6.3 | 240
VvZz-40 | 400 [15.10] 3.30 |49.85 7 30.80 19.05 0.300 - 0.300 f1.00] - ]20.0]-18.0[38.0 Exterior 5.7 | 218
PR9 - 2.00 | 2.20 | 4.40 - - 4.40 1.400 | 0.30 | 1.700 [1.00] - | 20.0]-18.0{38.0 Exterior 7.5 | 285
PR9 - 2.00 | 2.20 | 4.40 - - 4.40 1.400 | 0.30 | 1.700 [1.00] - |20.0-18.038.0 Exterior 7.5 | 285
PR9 - 2.00 | 2.20 | 4.40 - - 4.40 1.400 | 0.30 | 1.700 [1.00] - [20.0-18.0/38.0 Exterior 7.5 | 285
PR9 - 2.00 | 2.20 | 4.40 - - 4.40 1.400 | 0.30 | 1.700 [1.00] - |20.0]-18.0{38.0 Exterior 7.5 | 285
PR9 - 2.00 | 2.20 | 4.40 - - 4.40 1.400 | 0.30 | 1.700 f1.00] - |20.0-18.038.0 Exterior 7.5 | 285
PR9 - 2.00 | 2.20 | 4.40 - - 4.40 1.400 | 0.30 | 1.700 [1.00] - | 20.0[-18.0{38.0 Exterior 7.5 | 285
PR9 - 2.00 | 2.20 | 4.40 - - 4.40 1.400 | 0.30 | 1.700 [1.00] - |20.0 |-18.0/38.0 Exterior 7.5 | 285
Uz-20 | 200 |6.30 | 3.30 [20.80 - - 20.80 0.600 - 0.600 [1.00] - [20.0] 7.7 |12.3|Unheated interior| 4.1 | 154
Uz-20 200 |15.92] 3.30 |52.55 - - 52.55 0.600 - 0.600 |1.00 - 20.0 |18.0| 2.0 | Heated interior | 1.7 | 64
P-MKK| 0 6.77 | 3.99 [22.75 - - 22.75 0.600 - 0.600 [1.00] - [20.020.0]0.0 | Heated interior | 0.0 | 0
P-MKK| 0 6.30 | 3.60 [22.72 - - 22.72 0.600 - 0.600 [1.00] - ]20.020.0]0.0| Heated interior | 0.0 | 0
P-MKK[ 0 6.30 | 4.10 [25.84 - - 25.84 0.600 - 0.600 [1.00f - [20.0[20.0[/0.0]| Heated interior | 0.0 [ 0
P-MKK| 0 6.30 | 3.60 [22.69 - - 22.69 0.600 - 0.600 [1.00] - [20.020.0]0.0 | Heated interior | 0.0 | 0
P-MKK 0 6.30 | 0.20 | 1.26 - - 1.26 0.600 - 0.600 |1.00 - 20.0 |20.0| 0.0 | Heated interior | 0.0 | O
P-MKK| 0 6.30 | 0.20 | 1.26 - - 1.26 0.600 - 0.600 [1.00] - [20.020.0]0.0 | Heated interior | 0.0 | 0
P-MKK| 0 6.30 | 0.20 | 1.26 - - 1.26 0.600 - 0.600 [1.00] - ]20.020.0]0.0 | Heated interior | 0.0 | 0
KROV 0 15.92] 6.30 [97.77 - - 97.77 0.250 - 0.250 [1.00f - [20.0 |-18.0[38.0 Exterior 24.4 | 929
Total : 94.7 [3600
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vesigneda neat 10ss by neat transrter: pesigneda neat 10ss by ventiation :

&T,i =3600 W Thermal bridges: 351.1 Oy;=2418W Vi, = 187.1 m3h
Specific heat loss by heat transfer : Volume flow rate by infiltration : llil%rced ventilation :
Hr, = 94.7 W/K - total V't = 187.1 m3/h V's =-m3h

Htie = 89.0 W/K - directly to exterior nso =11.0 1/h By =-°C

Htiue = 4.1 W/K - through unheated space e; = 0.0 V'exi=- m3/h

Hrj = 1.7 W/K - from/into heated spaces & =1.0 V'mech,infi = - m3h

Hrjg = 0.0 W/K - through ground Visusm = - m3/h
Vinin = 141.8 m3/h <= v = 187.1

m3h

Nmin = 0.5 1/h <=n=0.7 1/h

Vinti =2*Vi*ngg * e " g

V'su,sum = V'ex,i - V'su,i - V'mech,inf,i
Vi =Vingi * Visui + Visusm * V'mech,infii

prosinac, 2021.
Heat Input Tor neating up :
cDRH,i =2231W

fry = 22.8 W/m?

Heat gains:

Phg,i=0W

Designed heat input :
Oy i = (P1+Pyi) T+ PrH -

P,
fhi = 1.00 for height > 5m

QHL,i =8249 W

hore
Calculation of room: 2.8 - Negrijano Unheated space
B =7.7°C 0, =-18.00°C 6,,,=265°C A =1260m? V,=36.55m> fgq=145 Gy = 1.00 Ag=1260m? P=200m  B=1260m
Heat losses by heat transfer through constructions :
struct. |thickness|length|height| area [number of| area of area Uy AUy, Uke | e |Yequivk Bintiv| Bz« | 26 Type of Hrik [Prik
[mm] (x) (¥) | im21 | openings |openings|without open. 2 2 204l I- 2011 1°c1 1 1°Cc1 | [°C space WK W
i | | ] Ay [mAfWimkfwim [ fwimz2iq| [°C1 | [°C behint constr. VK| W]
Vvz-40 | 400 | 2.00 | 3.30 |6.60 1 1.54 5.06 0.300 | 0.05 | 0.350 [1.00] - 7.7 |-18.0[25.7 Exterior 1.8 | 46
PR10 - 0.70 | 2.20 [ 1.54 - - 1.54 1.400 | 0.50 [ 1.900 [1.00] - 7.7 |-18.0[25.7 Exterior 3.0 | 76
Uz-20 | 200 | 6.30 | 3.30 [20.80 - - 20.80 0.600 - 0.600 [1.00] - 7.7 [18.0]-10.3] Heated interior | -5.0 |-128
Uz-20 200 2.00 | 3.30 | 6.60 - - 6.60 0.600 - 0.600 |1.00! - 7.7 |18.0]-10.3| Heated interior | -1.6 | -40
Uz-20 | 200 | 6.30 | 3.30 [20.80: - - 20.80 0.600 - 0.600 [1.00] - 7.7 [20.0|-12.3] Heated interior | -6.0 |-153
P-MKK| 0 5.20 | 2.00 [10.40 - - 10.40 0.600 | 0.05 | 0.650 [1.00] - 7.7 [11.6]-3.9 |Unheated interior| -1.0 | -26
P-MKK 0 2.00 | 1.00 | 2.00 - - 2.00 0.600 - 0.600 |1.00! - 7.7 |20.0|-12.3| Heated interior | -0.5 | -14
P-MKK| 0 2.00 | 0.10 | 0.20 - - 0.20 0.600 - 0.600 [1.00] - 7.7 [20.0|-12.3| Heated interior | -0.0 | -1
KROV 0 6.30 | 2.00 [12.60 - - 12.60 0.250 - 0.250 [1.00] - 7.7 |-18.0[25.7 Exterior 3.2 | 81
Total : -6.2 |-159
Designed heat loss by heat transfer: F)eS|gned heat loss by ventilation Heat input for heating up :
. =-159 W Thermal bridges: 24.3 _ , _
WT" Py =160 W Vi, =18.3m3h PRH;i=O0W
o P For ventilation :
Specific heat loss by heat transfer : Volume flow rate by infiltration : N%ced entilatio fRH = - W/m?
Hrj=-6.2 W/K - total Vini = 16.1 m3/h Vigyi=-mh Heat gains:
Hrie = 7.9 W/K - directly to exterior nsg =11.0 1/h O, =-°C Ppg,i=0W
Htiue = -1.0 W/K - through unheated . .
Tiue 9 =00 Vexi=-m%h Designed heat input :

space
Hrjj = -13.1 W/K - from/into heated spaces ¢ = 1.0

Hr,ig = 0.0 W/K - through ground
Vini=2" Vi " ngo " € "

Vmech,infi = - M7/h
Visysm = - mh
Vnin = 18.3 m3/h <= V', = 16.1 m%h

Oy = (P1,+ Dy ) it PRH,i-PHa,i
fh,i = 1.00 for height > 5m

V'susum = V'exi = V'sui = V'mech,inf,i Nmin=0.51h<=n=0.41/h Opi=1W
VY= V'inf,i + V'su,i + V'su,sm + V'mech,inf,i
hore
Calculation of room: 2.9 -WC M
Binti = 18.0°C B, =-18.00°C 6, ,=2.65°C A =8.00 m?2 V;=23.19 m3 fg1=1.45 Gy =1.00 Ag=8.00 m2 P=390m B=4.10m
Heat losses by heat transfer through constructions :
struct. |thickness |length|height| area [number of| area of area Uy AUy, Uke | e |Yequivk |Ointiv| Oz | 2O Type of Hrik [Prik
[mm] (x) (¥Y) | im?1 | openings |openings|without open. 2 2 2 i 2 °c1 | ey |°Cl space WIK]| W
ml |y | s [ m|WimP (Wim?] [ {wim2iq| [°C1 | I°Cl behirconst. |W/KI| W1
VZ-40 400 |3.90 | 3.30 [12.87 2 3.08 9.79 0.300 | 0.05 | 0.350 |1.00f - 18.0 |-18.036.0 Exterior 3.4 | 124
PR10 - 0.70 | 2.20 | 1.54 - - 1.54 1.400 | 0.50 | 1.900 |1.00f - 18.0 |-18.036.0 Exterior 2.9 | 106
PR10 - 0.70 | 2.20 | 1.54 - - 1.54 1.400 | 0.50 | 1.900 |1.00f - 18.0 |-18.0J36.0 Exterior 2.9 | 106
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10.U | V.U | FISalcu Iciivl v.U v

KROV 0 3.90 | 2.05 | 8.00 8.00 0.250 0.250 [1.00] - 18.0 [-18.0[36.0]  Exterior 20 | 72
UZ-10 100 1.28 | 3.30 | 4.22 4.22 0.600 0.600 |1.00 - 18.0 | 18.0 0.0 | Heated interior | 0.0 0
uz-10 | 100 |2.62 | 3.30 [8.65 8.65 0.600 0.600 [1.00] - 18.0 [18.0] 0.0 | Heated interior | 0.0 | 0
Total : 11.1 | 400

Designed heat loss by heat transfer:  Designed heat loss by ventilation : Heat input for heating up :

®r; =400 W Thermal bridges: 73.1 W®y,; = 187 W Vi, =153 m3/h Orp,i =91 W

Specific heat loss by heat transfer : Volume flow rate by infiltration : Forced ventilation : NOfgy = 11.4 W/m?2

Hr;=11.1 W/K - total Vinsi = 15.3 m3h Vigyi=-mh Heat gains:

Htie = 11.3 W/K - directly to exterior nsg = 11.0 1/h By =-°C Ppg,i=0W

Htiue = 0.0 W/K - through unheated spacee; = 0.0 Viexi=- m3/h Designed heat input :

Hrj; = -0.2 W/K - from/into heated spaces €= 1.0
Hrig = 0.0 W/K - through ground

Vingi =2*Vi*ngo “ e " ¢

V'susum = V'ex,i = V'su,i = Vmech,inf,i
V'i = Vinti * Visui ¥ Visu,sm * V'mech,inf,i

Gradjevina javne namjene - Djeciji vrtic i jaslice

Vinin = 11.6 m3h <= V; = 15.3 m3h
Nmin = 0.5 1/h <=n=0.7 1/h

V'mech,inf,i = - m%h
Visu,sm = - m3h

Oy, = (P, + Oy ) it PRrH,i-PHa,
fhi = 1.00 for height > 5m

¢HL,i =679 W
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U ISUI VI SZAN
| systems.

Company: REHAU (i
Date: 5.12.2021 Building: Djeciji vrtic i HEHHU
Designer: Drazen Pekcec Place:  Pozega \bnimited Pebemer Solusions

List of rooms and circuits

Disposable pressure H = 15532 Pa

Temperature gradient (tf/tr) At = 20.47 K

sircuit Number [ At [ H [Hoor| AP X109 AP, o0 AP,y | AP, AP
of circuit| [K] | [Pa] | [Pa] | [Pa] [Pa] [Pa] [Pa] [Pa] | [Pa]
1.5 - Sanitarije 2 - RADIK 22 VK 9/09 1 15.00{15532|15532(14273| 135 0 1394 1394| O
1.5 - Sanitarije 2 - RADIK 22 VK 9/09 2 15.00{15532|15382(14123| 135 0 1543 1499 | 44
2.15 - Odgojitelji - RADIK 33 VK 6/16 3 15.00{15532| 7313 | 7503 | 190 0 8219 8212 7
2.13 - Kabinet - RADIK 22 VK 6/12 4 15.00{15532| 5057 | 3826 | 190 0 11897 11061| 836
2.16 - Ured - RADIK 33 VK 6/12 5 15.00{15532| 5387 | 5401 | 190 0 10321 10137| 185
2.9 - WC M - RADIK 22 VK 6/06 6 15.00{15532| 4979 | 2880 | 190 0 12842 10545| 2298
2.18 - Vjetrobran - FWLO1DTN 7 59.79|15532| 2429 | 2608 | 179 0 13103 0 |13103
2.10 - WC Z - RADIK 11 VK 6/04 8 15.00{15532| 4018 | 2526 | 190 0 13197 1683 |11514
2.11 - WC INV - RADIK 22 VK 6/04 9 15.00{15532| 5074 | 2746 | 190 0 12976 4682 | 8294
2.17 - Hodnik - FWLO1DTN 10 15.00{15532| 4973 | 5153 | 179 0 10559 0 |10559
1.7 - Kabinet - RADIK 33 VK 6/10 11 15.00{15532| 9566 | 8767 | 135 0 6900 6679 | 221
1.12 - WC - RADIK 22 VK 6/04 12 15.00{15532| 7069 | 4753 | 135 0 10914 4075 | 6839
1.10 - Kuhinja - RADIK 22 VK 6/11 13 15.00{15532| 7614 | 6176 | 135 0 9491 9293 | 198
1.9 - Odgojitelji - RADIK 22 VK 6/12 14 15.00{15532| 8591 | 7304 | 135 0 8362 7972 391
1.8 - Spremiste - RADIK 22 VK 6/10 15 15.00{15532| 8902 | 7258 | 135 0 8408 8395| 13
1.13 - Hodnik - FWLO1DTN 16 24.14|15532| 9680 | 9814 | 135 0 5852 0 |5852
2.17 - Hodnik - FWLO1DTN 17 15.00{15532|10199{10379| 179 0 5332 0 |5333
1.2 - Sanitarije 1 - RADIK 22 VK 9/09 18 15.00{15532|12731{11472| 135 0 4194 4033 | 161
2. Kat - Pump group of circuit with mixer
with a mixer DN 25-60 (economical self- 19 -—- |15532| 9643|9859 | 216 0 - 0 |5889
regulating)
1. Prizemlje - Pump group of circuit with
mixer with a mixer DN 25-60 (economical 20 --- |15532| 9694 [ 9829 | 135 0 -—- 0 |5838
self-regulating)
2.2 - Sanitarije 11 - RADIK 22 VK 9/09 21 15.00{15532|12628{11439| 204 0 4298 4244 | 54
2.2 - Sanitarije 11 - RADIK 22 VK 9/09 22 15.00{15532|12483|11293| 204 0 4443 42441 199
1.2 - Sanitarije 1 - RADIK 22 VK 9/09 23 15.00{15532|12905{11646| 135 0 4020 3835| 185
1.13 - Hodnik - FWLO1DTN 24 24.14|15532|12452|12587| 135 0 3079 0 |3080
2.17 - Hodnik - FWLO1DTN 25 15.00{15532|12980{13159| 179 0 2552 0 |2552
1. Prizemlje - Pump group of circuit with
mixer with a mixer DN 25-60 (economical 26 --- |15532|12428|12563| 135 0 -—- 0 |3104
self-regulating)
2. Kat - Pump group of circuit with mixer
with a mixer DN 25-60 (economical self- 27 --- |15532|11987|12210| 223 0 - 0 |3545
regulating)
2.5 - Sanitarije 12 - RADIK 22 VK 9/09 28 15.00{15532|15217|14028| 204 0 1708 1610 | 98
2.5 - Sanitarije 12 - RADIK 22 VK 9/09 29 15.00{15532|15300{14111| 204 0 1625 1610 | 15
1.19 - Radionica - RADIK 22 VK 6/08 30 15.00{15532| 4402 | 2484 | 37 0 13085 12677 408
1.14 - WC M - RADIK 22 VK 6/06 31 15.00{15532| 4132|1880 | 37 0 13689 10545| 3145
1.17 - Spremiste 2 - RADIK 22 VK 6/05 32 15.00{15532| 3919 | 1548 | 37 0 14021 7320|6701
1.16 - Spremiste 1 - RADIK 22 VK 6/04 33 15.00{15532| 4032 | 1551 | 37 0 14018 4682 | 9336
1.15 - WC Z - RADIK 11 VK 6/04 34 15.00{15532| 3178 | 1532 | 37 0 14037 1683 |12354
1.13 - Hodnik - FWLO1DTN 35 24.14|15532| 3612 | 3638 | 26 0 11920 0 11920
1.22 - Cajna kuhinja - RADIK 22 VK 6/08 36 15.00{15532| 4494 | 2441 | 37 0 13128 12481| 647
1:23 - Medicinska sesira - RADIK22 VK| 37 [15.00/15532| 5119 | 3036 | 37 0 12533 [12281] 252
1.21 - WC Domar - RADIK 11 VK 6/04 38 15.00{15532| 3190 | 1544 | 37 0 14025 1683 |12342
1.20 - WC Cistacica - RADIK 11 VK 6/04 39 15.00{15532| 3355 (1709 | 37 0 13860 1683 [12177

Gradjevina javne namjene - Djeciji vrtic i jaslice Tehnicki proracun: 27/79




Kelvin d.o.o., Pozega

Hpotr L] - requirea aisposanie pressure=required pump aiscnarge
AP [Pa] - overall pressure loss

Lifting force [Pa] - buoyancy

AP, yent [Pa] - pressure difference at the balancing valves on circuits (except regulation valves on radiators )

AP, 71 [Pa] - pressure difference to be regulated on radiators

AP [Pa] - pressure difference at the regulation valves on radiators
AP ;s [Pa] - residual disposable pressure

prosinac, 2021.
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Calculated . .
circuit :‘;:::gﬁ:t Te::lp;:rle;t?orce:z]of [AKt] outpgthtt)f HT nglsjlt?):(tengT dg\lljital:;il:)tnldg:italzil:)tnl acc:IrL:::zligToom
[W] [W] [W] [%] losses
1 e [ 65 1500 1408 1408 0 100
15- 332"2"3’22/20;; RADIKI 65 1500 1408 1408 0 100
215 - Odgojiel . RADIK| 5 65 15.00] 2615 2615 0 100
213 Kobnel RADIKL 4 65 15.00] 1372 1372 0 100
216 -Ured RADIK33 | 5 65 1500, 1962 1962 0 100
29-We Ho RADIC22 | g 65 1500 735 735 0 100
218 - etroptan - 7 65 s0.79| 1849 4892 | 3043 | 38 Yes
210-We 2 RADIKAT ) g 65 15.00 294 294 0 100
LAl I 65 15.00 490 490 0 100
2ar dodnk:- 10 65 15.00| 4448 4448 0 100
17 - Kabinel s RADIKS3| gy 65 1500 1635 1635 0 100
112-We - RADIK2ZVI 12 65 1500 457 457 0 100
110 Kunia JRADIC 43 65 15.00] 1257 1257 0 100
1:9- Odgoftell - RADIK| 44 65 1500 1372 1372 0 100
L | 15 65 1500 1143 1143 0 100
! ';\?V'Lg'fgm - 16 65 24.14 3791 4448 -657 85 Yes
2ar dodnk- 17 65 1500 4448 4448 0 100
12 S e | 18 65 1500 1408 1408 0 100
B e g 21 65 1500 1408 1408 0 100
2 e g 22 65 1500 1408 1408 0 100
1:2- Santarle o O] 23 65 1500 1408 1408 0 100
113 - Hodnlk- 24 65 2414 3791 4448 657 | 85 Yes
2-F1\ZV'L31°5’$‘,5 - 25 65 15.00| 4448 4448 0 100
B e g 28 65 1500 1408 1408 0 100
éibﬁ(aggﬁzj(eg%é 29 65 15.00 1408 1408 0 100
119 - Radlonica” RADIKI 30 65 15.00] 980 980 0 100
114 WO M snDI 22| gy 65 15.00] 735 735 0 100
L Shremiste 2 32 65 15.00 612 612 0 100
1.16 - Spremiste 1 - 33 65 15.00 490 490 0 100
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VK b/U4
L 'F16’V'L(')*1°g$i,5 - 35 65 2414 3791 4448 657 85 Yes
L éf\lslf(ag‘za\}‘;mg o 65 15.00 915 915 0 100
L '23R;\'\gﬁgi§i2”f/'§‘ g/%sgra 1 37 65 15.00 850 850 0 100
Lat. we \':/’2“870' . 38 65 15.00 294 294 0 100
120 macea- | 39 65 15.00] 204 294 0 100

Overall results for (Radijatorsko):

Overall heat input = 99301 W
Flow rate = 4176 kg/h

Disposable pressure = 15532 Pa

Required pressure = 15532 Pa

Volume of water in system = 813.5 |

Temperature of supply = 65 °C
Temperature of return =45 °C
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SV Y
systems

Company: REHAU
Date: 5.12.2021 Building: Djecji vrtic
Designer: Drazen Pekcec Place: Pozega

U
~ REHAU
Unbmited Polyner Solutions

Heating circuits sizing

Boundary conditions - Radijatorsko:

Disposable pressure : H= 15532 Pa
Max. velocity: v = 0.65 m/s
Max. pressure loss: R = 120.00 Pa/m
Temperature of supply: tf 65.0 °C
Temperature of return : tr 445 °C

Number of circuit 1 : 1.5 - Sanitarije 2 : RADIK 22 VK 9/09

Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
QW] I [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] TE[] z [Pa] R*I+z [Pa]

1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81] 54x2,0 58.7 0.53 223.28 2.3 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.563] 54x2,0 49.5 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
9 35143 1327.7 14.50| 35x1,5 79.5 0.46| 1153.11 0.2 2543 1179
10 26904 9371 1.79] 28x1,0 116.2 0.50 207.60 0.1 12.18 220
11 15877 626.5 0.24| 28x1,0 56.9 0.33 13.81 0.3 18.03 32
12 5633 323.4 7.49| 22x1,0 61.5 0.29 460.80 0.2 9.40 470
13 2817 161.7 3.33| 18x1,0 53.2 0.23 176.80 0.3 8.08 185
14 1408 80.8 4.04| 15x1,0 43.0 0.17 173.90 88.3 1283.63 1458
15 1408 80.8 4.00] 15x1,0 43.0 0.17 172.02 24.3 353.34 525
16 2817 161.7 3.42| 18x1,0 53.2 0.23 182.05 1.3 32.95 215
17 5633 323.4 7.49| 22x1,0 61.5 0.29 460.72 1.1 45.67 506
18 15877 626.5 0.24| 28x1,0 56.9 0.33 13.93 0.5 27.24 41
19 26904 9371 1.79] 28x1,0 116.2 0.50 207.45 1.1 133.98 341
20 35143 1327.7 14.40| 35x1,5 79.5 0.46| 1145.16 1.6 170.56 1316
21 62180 2289.6 0.36| 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18

Total pressure loss of the circuit: APt= 14273 Pa

Gravitational lifting force is included : AH = 135 Pa

Differential pressure balanced on valves: : APr = 0 Pa

Differential pressure for HT regulation: APr = 1394 Pa

residual disposable pressure: APdif = 0 Pa

Condition: H >Hpotr

Check: 15532 = 15532 - Complies

Setting valves on heater :

~ - Aan N ~ ArAA L— .
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Return pipe: - Open. (kv=1.500) APv= 300 Pa APth 0Pa
Number of circuit 2 : 1.5 - Sanitarije 2 : RADIK 22 VK 9/09
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] | [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] & [ z [Pa] R*|+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81] 54x2,0 58.7 0.53 223.28 2.3 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53] 54x2,0 49.5 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
9 35143 1327.7 14.50| 35x1,5 79.5 0.46| 1153.11 0.2 2543 1179
10 26904 937.1 1.79] 28x1,0 116.2 0.50 207.60 0.1 12.18 220
11 15877 626.5 0.24| 28x1,0 56.9 0.33 13.81 0.3 18.03 32
12 5633 323.4 7.49| 22x1,0 61.5 0.29 460.80 0.2 9.40 470
13 2817 161.7 3.33] 18x1,0 53.2 0.23 176.80 0.3 8.08 185
29 1408 80.8 2.31] 15x1,0 43.0 0.17 99.51 88.3 1283.63 1383
30 1408 80.8 2.26| 15x1,0 43.0 0.17 97.06 24.3 353.34 450
16 2817 161.7 3.42| 18x1,0 53.2 0.23 182.05 1.3 32.95 215
17 5633 323.4 7.49| 22x1,0 61.5 0.29 460.72 1.1 45.67 506
18 15877 626.5 0.24| 28x1,0 56.9 0.33 13.93 0.5 27.24 41
19 26904 9371 1.79] 28x1,0 116.2 0.50 207.45 1.1 133.98 341
20 35143 1327.7 14.40| 35x1,5 79.5 0.46| 1145.16 1.6 170.56 1316
21 62180 2289.6 0.36| 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 49.5 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 14123 Pa
Gravitational lifting force is included : AH = 135 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 1543 Pa
residual disposable pressure: APdif = 44 Pa
Condition: H >Hpotr
Check: 15532 > 15382 - Complies
Setting valves on heater :
Supply: 530 (kv=0.500) APv= 2697 Pa APt 1499 Pa
Return pipe: -- Open. (kv=1.500) APv = 300 Pa éPth 0 Pa
Number of circuit 3 : 2.15 - Odgojitelji : RADIK 33 VK 6/16
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
QW] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] E [ z [Pa] R*|+z [Pa]
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31 3987 228.9 2.98| 18x1,0 97.2 0.32 289.77 3.6 182.69 472
32 2615 150.1 1.87| 18x1,0 46.8 0.21 87.27 197.7 4319.39 4407
33 2615 150.1 1.81| 18x1,0 46.8 0.21 84.70 50.9 1111.98 1197
34 3987 228.9 2.98| 18x1,0 97.2 0.32 289.76 1.2 60.94 351
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 7503 Pa
Gravitational lifting force is included : AH = 190 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 8219 Pa
residual disposable pressure: APdif = 7 Pa
Condition: H >Hpotr
Check: 15532 > 7313 - Complies
Setting valves on heater :
. - _ APth
Supply: 4.60 (kv=0.434) APv = 12347 Pa N 8212 Pa
. _ _ APth
Return pipe: -- Open. (kv=1.500) APv= 1034 Pa - 0 Pa
Number of circuit 4 : 2.13 - Kabinet : RADIK 22 VK 6/12
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q [W] | [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] €[ z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
31 3987 228.9 2.98| 18x1,0 97.2 0.32 289.77 3.6 182.69 472
35 1372 78.7 3.35| 15x1,0 411 0.17 137.62 90.6 1249.74 1387
36 1372 78.7 3.30] 15x1,0 411 0.17 135.77 29.2 402.41 538
34 3987 228.9 2.98| 18x1,0 97.2 0.32 289.76 1.2 60.94 351
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 3826 Pa
Gravitational lifting force is included : AH = 190 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 11897 Pa
residual disposable pressure: APdif = 836 Pa
Condition: H >Hpotr
Check: 15532 > 5057 - Complies
Setting valves on heater :
. - _ APth
Supply: 2.10 (kv=0.229) APv = 12198 Pa - 11061 Pa
g - _ APth
Return pipe: -- Open. (kv=1.500) APv = 284 Pa - 0 Pa
Number of circuit 5 : 2.16 - Ured : RADIK 33 VK 6/12
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] €[] z [Pa] R*|+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
2 onnan 2400 12 Lol ~3p] EAVO N END /7 N EN 120 1N n 1 7 0A 110
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38 1962 112.6 3.27| 18x1,0 28.5 0.16 93.12 0.0 0.00 93
39 1962 112.6 3.79] 15x1,0 76.0 0.24 288.43 85.1 2400.15 2689
40 1962 112.6 3.85| 15x1,0 76.0 0.24 292.61 21.2 597.41 890
41 1962 112.6 3.22| 18x1,0 28.5 0.16 91.69 0.0 0.00 92
42 1962 112.6 217| 18x1,0 28.5 0.16 61.79 1.2 14.75 77
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 5401 Pa
Gravitational lifting force is included : AH = 190 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 10321 Pa
residual disposable pressure: APdif = 185 Pa
Condition: H >Hpotr
Check: 15532 > 5387 - Complies
Setting valves on heater :
. - _ APth
Supply: 3.20 (kv=0.324) APv = 12463 Pa - 10137 Pa
Return pipe: - Open. (kv=1.500) APv=  581Pa APth 0Pa
Number of circuit 6 : 2.9 - WC M : RADIK 22 VK 6/06
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] €[] z [Pa] R*|+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53] 54x2,0 49.5 0.49 273.82 0.0 3.75 278
43 3368 113.8 1.53] 15x1,0 79.2 0.24 121.48 54 155.39 277
44 735 42.2 4.88| 15x1,0 8.6 0.09 41.75 86.6 343.18 385
45 735 42.2 4.83| 15x1,0 8.6 0.09 41.37 222 87.85 129
46 3368 113.8 1.63] 15x1,0 79.2 0.24 129.39 1.3 37.36 167
25 84098 3386.0 5.73| 54x2,0 49.5 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 2880 Pa
Gravitational lifting force is included : AH = 190 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 12842 Pa
residual disposable pressure: APdif = 2298 Pa
Condition: H >Hpotr
Check: 15532 > 4979 - Complies
Setting valves on heater :
Supply: 1 (kv=0.130) APv = 10872 Pa APt 10545 Pa
Return pipe:  -- Open. (kv=1.500) APv=  82Pa APth 0 Pa
Number of circuit 7 : 2.18 - Vjetrobran : FWL0O1DTN
I Number of | Outout |Flow rate | Lenath of | Diameter | Soecific | Flow | Pressure | Total sum. of | Pressure | Total |
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VN |Kg/N]
Q W] | [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] & [ z [Pa] R*[+z [Pa]

1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 2.3 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53] 54x2,0 49.5 0.49 273.82 0.0 3.75 278
43 3368 113.8 1.53| 15x1,0 79.2 0.24 121.48 5.4 155.39 277
47 2632 71.6 0.36| 15x1,0 31.8 0.15 11.39 3.4 38.16 50
48 2339 54.8 0.74] 15x1,0 15.0 0.12 11.05 0.2 1.57 13
49 2339 54.8 2.09] 15x1,0 15.0 0.12 31.36 0.0 0.00 31
50 1849 26.6 3.59| 15x1,0 7.7 0.06 27.64 10.6 16.57 44
51 1849 26.6 3.16] 15x1,0 7.7 0.06 24.27 1.6 2.45 27
52 2339 54.8 2.09] 15x1,0 15.0 0.12 31.36 0.0 0.00 31
53 2339 54.8 0.84| 15x1,0 15.0 0.12 12.62 0.5 3.32 16
54 2632 71.6 0.25| 15x1,0 31.8 0.15 8.05 2.0 22.73 31
46 3368 113.8 1.63| 15x1,0 79.2 0.24 129.39 1.3 37.36 167
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61] 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18

Total pressure loss of the circuit: APt = 2608 Pa

Gravitational lifting force is included : AH = 179 Pa

Differential pressure balanced on valves: : APr = 0 Pa

Differential pressure for HT regulation: APr= 13103 Pa

residual disposable pressure: APdif= 13103 Pa

Condition: H >Hpotr

Check: 15532 > 2429 - Complies

Setting valves on heater :

Supply: - APv = 0 Pa fPth 0 Pa

Return pipe: - APv = 0 Pa éPth 0 Pa

Number of circuit 8 : 2.10 - WC Z : RADIK 11 VK 6/04

Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q [W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE[] z [Pa] R*I+z [Pa]

1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81] 54x2,0 58.7 0.53 223.28 2.3 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53] 54x2,0 49.5 0.49 273.82 0.0 3.75 278
43 3368 113.8 1.53| 15x1,0 79.2 0.24 121.48 5.4 155.39 277
47 2632 71.6 0.36| 15x1,0 31.8 0.15 11.39 3.4 38.16 50
55 294 16.9 0.35| 15x1,0 3.3 0.04 1.13 102.6 64.87 66
56 294 16.9 0.30] 15x1,0 3.3 0.04 0.97 20.0 12.63 14
54 2632 71.6 0.25| 15x1,0 31.8 0.15 8.05 2.0 22.73 31
46 3368 113.8 1.63| 15x1,0 79.2 0.24 129.39 1.3 37.36 167
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18

Total pressure loss of the circuit: APt = 2526 Pa

Gravitational lifting force is included : AH = 190 Pa

Differential pressure balanced on valves: : APr = 0 Pa
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Setting valves on heater :

H >Hpotr
15532 > 4018 - Complies
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Supply: 1 (kv=0.130) APv= 1735Pa APt 1683 Pa
Return pipe: -- Open. (kv=1.500) APv = 13 Pa éPth 0 Pa
Number of circuit 9 : 2.11 - WC INV : RADIK 22 VK 6/04
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q[W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE[] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53] 54x2,0 49.5 0.49 273.82 0.0 3.75 278
43 3368 113.8 1.53] 15x1,0 79.2 0.24 121.48 54 155.39 277
47 2632 71.6 0.36| 15x1,0 31.8 0.15 11.39 3.4 38.16 50
48 2339 54.8 0.74| 15x1,0 15.0 0.12 11.05 0.2 1.57 13
49 2339 54.8 2.09] 15x1,0 15.0 0.12 31.36 0.0 0.00 31
57 490 28.1 0.37| 15x1,0 5.4 0.06 1.99 5.0 8.74 11
58 490 28.1 0.46| 15x1,0 5.4 0.06 2.48 86.1 151.49 154
59 490 28.1 0.77| 15x1,0 54 0.06 418 22.7 39.89 44
52 2339 54.8 2.09] 15x1,0 15.0 0.12 31.36 0.0 0.00 31
53 2339 54.8 0.84| 15x1,0 15.0 0.12 12.62 0.5 3.32 16
54 2632 71.6 0.25| 15x1,0 31.8 0.15 8.05 2.0 22.73 31
46 3368 113.8 1.63| 15x1,0 79.2 0.24 129.39 1.3 37.36 167
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 2746 Pa
Gravitational lifting force is included : AH = 190 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 12976 Pa
residual disposable pressure: APdif = 8294 Pa
Condition: H >Hpotr
Check: 15532 > 5074 - Complies
Setting valves on heater :
Supply: 1 (kv=0.130) APv= 4827 Pa APt 4682 Pa
Return pipe:  -- Open. (kv=1.500) APv=  36Pa APth 0 Pa
Number of circuit 10 : 2.17 - Hodnik : FWL01DTN
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
QW] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE[] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30|] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 2.3 319.99 543
3 86060 3498.6 2.631 54x2.,0 52.4 0.50 138.10 0.1 7.64 146
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5 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 3.65 460
60 4448 255.3 2.36] 18x1,0 117.6 0.36 277.98 247 1563.94 1842
61 4448 255.3 3.29] 18x1,0 117.6 0.36 386.60 1.3 85.19 472
24 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18

Total pressure loss of the circuit: APt = 5153 Pa

Gravitational lifting force is included : AH = 179 Pa

Differential pressure balanced on valves: : APr = 0 Pa

Differential pressure for HT regulation: APr= 10559 Pa

residual disposable pressure: APdif= 10559 Pa

Condition: H >Hpotr

Check: 15532 > 4973 - Complies

Setting valves on heater :

Supply: - APv = 0 Pa éPth 0 Pa

Return pipe: - APv = 0 Pa éPth 0 Pa

Number of circuit 11 : 1.7 - Kabinet : RADIK 33 VK 6/10

Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE[] z [Pa] R*I+z [Pa]

1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
62 5864 336.6 9.99| 22x1,0 66.0 0.30 659.33 3.1 139.82 799
63 5407 310.4 2.37| 22x1,0 57.3 0.28 135.66 0.1 2.98 139
64 4150 238.2 3.93] 18x1,0 104.2 0.33 409.21 0.1 5.50 415
65 2778 159.5 3.89| 18x1,0 51.9 0.22 202.08 0.3 8.15 210
66 1635 93.8 4.62| 15x1,0 55.6 0.20 256.59 85.2 1669.13 1926
67 1635 93.8 4.57| 15x1,0 55.6 0.20 253.81 22.0 430.60 684
68 2778 159.5 3.89| 18x1,0 51.9 0.22 202.08 1.5 36.99 239
69 4150 238.2 3.93| 18x1,0 104.2 0.33 409.21 0.8 44.01 453
70 5407 310.4 2.57| 22x1,0 57.3 0.28 147 .41 0.0 0.00 147
71 5864 336.6 9.99| 22x1,0 66.0 0.30 659.33 0.9 41.21 701
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61] 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18

Total pressure loss of the circuit: APt = 8767 Pa

Gravitational lifting force is included : AH = 135 Pa

Differential pressure balanced on valves: : APr = 0 Pa

Differential pressure for HT regulation: APr = 6900 Pa

residual disposable pressure: APdif = 221 Pa

Condition: H >Hpotr

Al
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Supply: 3.30 (kv=0.331) APv= 8294 Pa APth - 6679 Pa
Return pipe: -- Open. (kv=1.500) APv= 404 Pa éPth 0 Pa
Number of circuit 12 : 1.12 - WC : RADIK 22 VK 6/04
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
QW] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE[] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81] 54x2,0 58.7 0.53 223.28 2.3 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53] 54x2,0 49.5 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
62 5864 336.6 9.99| 22x1,0 66.0 0.30 659.33 3.1 139.82 799
72 457 26.2 2.47] 15x1,0 5.1 0.06 12.54 98.2 150.39 163
73 457 26.2 2.43| 15x1,0 5.1 0.06 12.31 15.7 24.08 36
71 5864 336.6 9.99| 22x1,0 66.0 0.30 659.33 0.9 41.21 701
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 49.5 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 4753 Pa
Gravitational lifting force is included : AH = 135 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 10914 Pa
residual disposable pressure: APdif = 6839 Pa
Condition: H >Hpotr
Check: 15532 > 7069 - Complies
Setting valves on heater :
Supply: 1 (kv=0.130) APv= 4202 Pa APth 4675 Pa
Return pipe:  -- Open. (kv=1.500) APv=  32Pa APth 0 Pa
Number of circuit 13 : 1.10 - Kuhinja : RADIK 22 VK 6/11
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] E [ z [Pa] R*|+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
62 5864 336.6 9.99| 22x1,0 66.0 0.30 659.33 3.1 139.82 799
63 5407 310.4 2.37] 22x1,0 57.3 0.28 135.66 0.1 2.98 139
74 1257 72.2 0.49| 15x1,0 354 0.15 17.32 90.6 1049.82 1067
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71 5864 336.6 9.99| 22x1,0 66.0 0.30 659.33 0.9 41.21 701
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 49.5 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61] 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18

Total pressure loss of the circuit: APt = 6176 Pa

Gravitational lifting force is included : AH = 135 Pa

Differential pressure balanced on valves: : APr = 0 Pa

Differential pressure for HT regulation: APr = 9491 Pa

residual disposable pressure: APdif = 198 Pa

Condition: H >Hpotr

Check: 15532 > 7614 - Complies

Setting valves on heater :

Supply: 210 (kv=0.229) APv = 10248 Pa APt 9293 Pa

Return pipe: -- Open. (kv=1.500) APv = 239 Pa éPth 0 Pa

Number of circuit 14 : 1.9 - Odgojitelji : RADIK 22 VK 6/12

Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
QW] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] SE [ z [Pa] R*I+z [Pa]

1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81] 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
62 5864 336.6 9.99| 22x1,0 66.0 0.30 659.33 3.1 139.82 799
63 5407 310.4 2.37] 22x1,0 57.3 0.28 135.66 0.1 2.98 139
64 4150 238.2 3.93] 18x1,0 104.2 0.33 409.21 0.1 5.50 415
76 1372 78.7 0.49| 15x1,0 41.1 0.17 20.23 91.5 1261.58 1282
77 1372 78.7 0.44| 15x1,0 41.1 0.17 18.18 21.5 296.68 315
69 4150 238.2 3.93] 18x1,0 104.2 0.33 409.21 0.8 44.01 453
70 5407 310.4 2.57| 22x1,0 57.3 0.28 147 .41 0.0 0.00 147
71 5864 336.6 9.99| 22x1,0 66.0 0.30 659.33 0.9 41.21 701
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18

Total pressure loss of the circuit: APt = 7304 Pa

Gravitational lifting force is included : AH = 135 Pa

Differential pressure balanced on valves: : APr = 0 Pa

Differential pressure for HT regulation: APr = 8362 Pa

residual disposable pressure: APdif = 391 Pa

Condition: H >Hpotr

Check: 15532 > 8591 - Complies

Setting valves on heater :
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Return pipe: -- Open. (kv=1.500) APv = 284 Pa fPth 0 Pa
Number of circuit 15 : 1.8 - Spremiste : RADIK 22 VK 6/10
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] | [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] TE [ z [Pa] R*|+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 2.3 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53] 54x2,0 49.5 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
62 5864 336.6 9.99| 22x1,0 66.0 0.30 659.33 3.1 139.82 799
63 5407 310.4 2.37| 22x1,0 57.3 0.28 135.66 0.1 2.98 139
64 4150 238.2 3.93] 18x1,0 104.2 0.33 409.21 0.1 5.50 415
65 2778 159.5 3.89| 18x1,0 51.9 0.22 202.08 0.3 8.15 210
78 1143 65.6 0.49| 15x1,0 28.0 0.14 13.77 89.6 859.01 873
79 1143 65.6 0.44| 15x1,0 28.0 0.14 12.37 22.6 216.53 229
68 2778 159.5 3.89| 18x1,0 51.9 0.22 202.08 1.5 36.99 239
69 4150 238.2 3.93] 18x1,0 104.2 0.33 409.21 0.8 44.01 453
70 5407 310.4 2.57| 22x1,0 57.3 0.28 147.41 0.0 0.00 147
71 5864 336.6 9.99| 22x1,0 66.0 0.30 659.33 0.9 41.21 701
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 49.5 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 7258 Pa
Gravitational lifting force is included : AH = 135 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 8408 Pa
residual disposable pressure: APdif = 13 Pa
Condition: H >Hpotr
Check: 15532 > 8902 - Complies
Setting valves on heater :
Supply: 2.00 (kv=0.220) APv= 9186 Pa APt 8395 Pa
Return pipe: -- Open. (kv=1.500) APv = 198 Pa éPth 0 Pa
Number of circuit 16 : 1.13 - Hodnik : FWL01DTN
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
QW] I [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] &[] z [Pa] R*|+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
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81 3791 135.2 5.15] 15x1,0 106.3 0.29 547.95 10.0 405.76 954
82 3791 135.2 5.77] 15x1,0 106.3 0.29 613.72 1.2 47.27 661
83 8239 390.6 1.83| 22x1,0 86.0 0.35 157.44 -0.2 -14.85 143
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 49.5 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 524 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18

Total pressure loss of the circuit: APt = 9814 Pa

Gravitational lifting force is included : AH = 135 Pa

Differential pressure balanced on valves: : APr = 0 Pa

Differential pressure for HT regulation: APr = 5852 Pa

residual disposable pressure: APdif = 5852 Pa

Condition: H >Hpotr

Check: 15532 > 9680 - Complies

Setting valves on heater :

Supply: APy = 0Pa APth 0Pa

Return pipe: - APv = 0 Pa éPth 0 Pa

Number of circuit 17 : 2.17 - Hodnik : FWL01DTN

Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] £ [] z [Pa] R*I+z [Pa]

1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81] 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 49.5 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
80 8239 390.6 1.73] 22x1,0 86.0 0.35 148.86 4.4 265.86 415
84 4448 255.3 2.13] 18x1,0 117.6 0.36 249.97 22.7 1432.08 1682
85 4448 255.3 3.25| 18x1,0 117.6 0.36 382.38 1.8 114.68 497
83 8239 390.6 1.83] 22x1,0 86.0 0.35 157.44 -0.2 -14.85 143
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 49.5 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 524 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 20 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18

Total pressure loss of the circuit: APt= 10379 Pa

Gravitational lifting force is included : AH = 179 Pa

Differential pressure balanced on valves: : APr = 0 Pa

Differential pressure for HT regulation: APr = 5332 Pa

residual disposable pressure: APdif = 5333 Pa

Condition: H >Hpotr

Check: 15532 > 10199 - Complies

Setting valves on heater :
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Return pipe: - APv = 0 Pa éPth 0 Pa
Number of circuit 18 : 1.2 - Sanitarije 1 : RADIK 22 VK 9/09
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] £ [] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
86 27037 961.9 0.64| 35x1,5 452 0.34 28.99 3.5 194.69 224
87 17034 665.9 0.16] 28x1,0 63.4 0.35 9.85 0.1 6.15 16
88 5633 323.4 7.63| 22x1,0 61.5 0.29 469.13 0.3 11.54 481
89 2817 161.7 3.18| 18x1,0 53.2 0.23 169.23 0.3 8.08 177
90 1408 80.8 2.29| 15x1,0 43.0 0.17 98.53 88.3 1283.63 1382
91 1408 80.8 2.23| 15x1,0 43.0 0.17 96.18 24.3 353.34 450
92 2817 161.7 3.28| 18x1,0 53.2 0.23 174.64 0.8 20.27 195
93 5633 323.4 7.53] 22x1,0 61.5 0.29 462.89 1.6 66.44 529
94 17034 665.9 0.25| 28x1,0 63.4 0.35 16.15 1.1 67.70 84
95 27037 961.9 0.54| 35x1,5 45.2 0.34 24 .48 2.2 125.57 150
21 62180 2289.6 0.36| 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61] 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 11472 Pa
Gravitational lifting force is included : AH = 135 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 4194 Pa
residual disposable pressure: APdif = 161 Pa
Condition: H >Hpotr
Check: 15532 > 12731 - Complies
Setting valves on heater :
Supply: 370 (kv=0.359) APv= 5232Pa APt 4033 Pa
Return pipe:  -- Open. (kv=1.500) APv= 300 Pa APth 0 Pa
Number of circuit 19 : 2. Kat : Pump group of circuit with mixer with a mixer DN 25-60 (economical self-regulating)
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
QW] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE [ z [Pa] R*|+z [Pa]
99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
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4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
86 27037 961.9 0.64| 35x1,5 45.2 0.34 28.99 3.5 194.69 224
96 10003 296.0 3.37| 22x1,0 54.2 0.26 182.70 21.7 753.38 936
97 10003 296.0 3.29| 22x1,0 54.2 0.26 178.41 16.9 586.00 764
95 27037 961.9 0.54| 35x1,5 452 0.34 24 .48 2.2 125.57 150
21 62180 2289.6 0.36] 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18

Total pressure loss of the circuit: APt = 9859 Pa

Gravitational lifting force is included : AH = 216 Pa

Differential pressure balanced on valves: : APr = 0 Pa

Differential pressure for HT regulation: APr = 5889 Pa

residual disposable pressure: APdif = 5889 Pa

Condition: H >Hpotr

Check: 15532 > 9643 - Complies

Setting valves on heater :

Supply: - APv = 0 Pa éPth 0 Pa

Return pipe: - APv = 0 Pa éPth 0 Pa

Number of circuit 20 : 1. Prizemlje : Pump group of circuit with mixer with a mixer DN 25-60 (economical self-regulating)

Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
QW] | [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] £ [] z [Pa] R*I+z [Pa]

1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
86 27037 961.9 0.64| 35x1,5 452 0.34 28.99 3.5 194.69 224
87 17034 665.9 0.16] 28x1,0 63.4 0.35 9.85 0.1 6.15 16
98 11401 342.5 2.44| 22x1,0 69.8 0.31 170.10 15.7 729.48 900
99 11401 3425 2.37| 22x1,0 69.8 0.31 165.84 10.9 505.09 671
94 17034 665.9 0.25| 28x1,0 63.4 0.35 16.15 1.1 67.70 84
95 27037 961.9 0.54| 35x1,5 45.2 0.34 24.48 2.2 125.57 150
21 62180 2289.6 0.36| 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
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Total pressure loss of the circuit: APt =
Gravitational lifting force is included : AH =
Differential pressure balanced on valves: : APr =
Differential pressure for HT regulation: APr =
residual disposable pressure: APdif =
Condition: H >Hpotr
Check:

Setting valves on heater :

9829 Pa
135 Pa
0 Pa
5838 Pa
5838 Pa

15532 > 9694 - Complies

prosinac, 2021.

Supply: - APv = 0 Pa éPth 0 Pa
Return pipe: - APv = 0 Pa éPth 0 Pa
Number of circuit 21 : 2.2 - Sanitarije 11 : RADIK 22 VK 9/09
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
QW] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] E [ z [Pa] R*|+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81] 54x2,0 58.7 0.53 223.28 2.3 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
86 27037 961.9 0.64| 35x1,5 45.2 0.34 28.99 3.5 194.69 224
87 17034 665.9 0.16] 28x1,0 63.4 0.35 9.85 0.1 6.15 16
88 5633 323.4 7.63] 22x1,0 61.5 0.29 469.13 0.3 11.54 481
100 2817 161.7 1.60] 18x1,0 53.2 0.23 84.89 1.0 24 .47 109
101 1408 80.8 3.40] 15x1,0 43.0 0.17 146.52 88.3 1283.63 1430
102 1408 80.8 3.36| 15x1,0 43.0 0.17 144.66 24.3 353.34 498
103 2817 161.7 1.70] 18x1,0 53.2 0.23 90.39 1.7 42.24 133
93 5633 323.4 7.53| 22x1,0 61.5 0.29 462.89 1.6 66.44 529
94 17034 665.9 0.25| 28x1,0 63.4 0.35 16.15 1.1 67.70 84
95 27037 961.9 0.54| 35x1,5 452 0.34 24 .48 22 125.57 150
21 62180 2289.6 0.36] 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 11439 Pa
Gravitational lifting force is included : AH = 204 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 4298 Pa
residual disposable pressure: APdif = 54 Pa
Condition: H >Hpotr
Check: 15532 > 12628 - Complies
Setting valves on heater :
Supply: 3.60 (kv=0.352) APv= 5442 Pa APth 4544 Pa
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Number of circuit 22 : 2.2 - Sanitarije 11 : RADIK 22 VK 9/09

Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I[m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE [ z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
86 27037 961.9 0.64| 35x1,5 452 0.34 28.99 3.5 194.69 224
87 17034 665.9 0.16| 28x1,0 63.4 0.35 9.85 0.1 6.15 16
88 5633 323.4 7.63| 22x1,0 61.5 0.29 469.13 0.3 11.54 481
100 2817 161.7 1.60[ 18x1,0 53.2 0.23 84.89 1.0 24 47 109
104 1408 80.8 1.72| 15x1,0 43.0 0.17 74.10 88.3 1283.63 1358
105 1408 80.8 1.67| 15x1,0 43.0 0.17 71.72 24.3 353.34 425
103 2817 161.7 1.70] 18x1,0 53.2 0.23 90.39 1.7 42.24 133
93 5633 323.4 7.53] 22x1,0 61.5 0.29 462.89 1.6 66.44 529
94 17034 665.9 0.25| 28x1,0 63.4 0.35 16.15 1.1 67.70 84
95 27037 961.9 0.54| 35x1,5 45.2 0.34 24.48 2.2 125.57 150
21 62180 2289.6 0.36| 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 49.5 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 11293 Pa
Gravitational lifting force is included : AH = 204 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 4443 Pa
residual disposable pressure: APdif = 199 Pa
Condition: H >Hpotr
Check: 15532 > 12483 - Complies
Setting valves on heater :
Supply: 3.60 (kv=0.352) APv= 5442 Pa APth 4544 Pa
Return pipe:  -- Open. (kv=1.500) APv= 300 Pa APth 0 Pa
Number of circuit 23 : 1.2 - Sanitarije 1 : RADIK 22 VK 9/09
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q [W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] E [ z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 2.3 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
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6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
86 27037 961.9 0.64| 35x1,5 45.2 0.34 28.99 3.5 194.69 224
87 17034 665.9 0.16| 28x1,0 63.4 0.35 9.85 0.1 6.15 16
88 5633 323.4 7.63| 22x1,0 61.5 0.29 469.13 0.3 11.54 481
89 2817 161.7 3.18] 18x1,0 53.2 0.23 169.23 0.3 8.08 177
106 1408 80.8 4.31] 15x1,0 43.0 0.17 185.38 88.3 1283.63 1469
107 1408 80.8 4.26] 15x1,0 43.0 0.17 183.39 243 353.34 537
92 2817 161.7 3.28| 18x1,0 53.2 0.23 174.64 0.8 20.27 195
93 5633 323.4 7.53] 22x1,0 61.5 0.29 462.89 1.6 66.44 529
94 17034 665.9 0.25| 28x1,0 63.4 0.35 16.15 1.1 67.70 84
95 27037 961.9 0.54| 35x1,5 45.2 0.34 24 .48 2.2 125.57 150
21 62180 2289.6 0.36| 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61] 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 11646 Pa
Gravitational lifting force is included : AH = 135 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 4020 Pa
residual disposable pressure: APdif = 185 Pa
Condition: H >Hpotr
Check: 15532 > 12905 - Complies
Setting valves on heater :
Supply: 3.80 (kv=0.366) APv= 5034 Pa APth - 3835 Pa
Return pipe:  -- Open. (kv=1.500) APv= 300 Pa APth 0 Pa
Number of circuit 24 : 1.13 - Hodnik : FWL01DTN
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
QW] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE[] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 49.5 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
9 35143 1327.7 14.50| 35x1,5 79.5 0.46| 1153.11 0.2 2543 1179
108 8239 390.6 1.76] 22x1,0 86.0 0.35 151.05 2.8 171.31 322
109 3791 135.2 5.39| 15x1,0 106.3 0.29 573.15 10.0 405.76 979
110 3791 135.2 6.42| 15x1,0 106.3 0.29 681.99 1.7 67.57 750
111 8239 390.6 1.76] 22x1,0 86.0 0.35 151.04 1.8 106.09 257
20 35143 1327.7 14.40| 35x1,5 79.5 0.46| 1145.16 1.6 170.56 1316
21 62180 2289.6 0.36| 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
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25 84098 3386.0 5.73| 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 12587 Pa
Gravitational lifting force is included : AH = 135 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 3079 Pa
residual disposable pressure: APdif = 3080 Pa
Condition: H >Hpotr
Check: 15532 > 12452 - Complies
Setting valves on heater :
Supply: - APv = 0 Pa éPth 0 Pa
Return pipe: - APv = 0 Pa éPth 0 Pa
Number of circuit 25 : 2.17 - Hodnik : FWL01DTN
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] £ [] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81] 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
9 35143 1327.7 14.50| 35x1,5 79.5 0.46] 1153.11 0.2 25.43 1179
108 8239 390.6 1.76] 22x1,0 86.0 0.35 151.05 2.8 171.31 322
112 4448 255.3 2.08] 18x1,0 117.6 0.36 243.98 24.0 1519.30 1763
113 4448 255.3 3.33] 18x1,0 117.6 0.36 391.36 23 146.28 538
111 8239 390.6 1.76] 22x1,0 86.0 0.35 151.04 1.8 106.09 257
20 35143 1327.7 14.40| 35x1,5 79.5 0.46| 1145.16 1.6 170.56 1316
21 62180 2289.6 0.36| 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61] 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 13159 Pa
Gravitational lifting force is included : AH = 179 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 2552 Pa
residual disposable pressure: APdif = 2552 Pa
Condition: H >Hpotr
Check: 15532 > 12980 - Complies
Setting valves on heater :
Supply: - APv = 0 Pa éPth 0 Pa
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Number of circuit 26 : 1. Prizemlje : Pump group of circuit with mixer with a mixer DN 25-60 (economical self-regulating)

Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I[m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] £ [] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81] 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 49.5 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
9 35143 1327.7 14.50| 35x1,5 79.5 0.46] 1153.11 0.2 25.43 1179
10 26904 9371 1.79] 28x1,0 116.2 0.50 207.60 0.1 12.18 220
114 11027 310.6 2.02| 22x1,0 59.1 0.28 119.34 225 857.19 977
115 11027 310.6 2.25| 22x1,0 59.1 0.28 132.78 16.1 613.46 746
19 26904 9371 1.79] 28x1,0 116.2 0.50 207.45 1.1 133.98 341
20 35143 1327.7 14.40| 35x1,5 79.5 0.46] 1145.16 1.6 170.56 1316
21 62180 2289.6 0.36] 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 11 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73| 54x2,0 49.5 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 12563 Pa
Gravitational lifting force is included : AH = 135 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 3103 Pa
residual disposable pressure: APdif = 3104 Pa
Condition: H >Hpotr
Check: 15532 > 12428 - Complies
Setting valves on heater :
Supply: - APv = 0 Pa fPth 0 Pa
Return pipe: - APv = 0 Pa éPth 0 Pa
Number of circuit 27 : 2. Kat : Pump group of circuit with mixer with a mixer DN 25-60 (economical self-regulating)
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q [W] I [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] TE [ z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.563| 54x2,0 49.5 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
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10 26904 9371 1.79] 28x1,0 116.2 0.50 207.60 0.1 12.18 220
11 15877 626.5 0.24| 28x1,0 56.9 0.33 13.81 0.3 18.03 32
116 10244 303.2 3.77| 22x1,0 56.5 0.27 213.12 14.2 515.14 728
117 10244 303.2 3.38| 22x1,0 56.5 0.27 190.88 10.4 37717 568
18 15877 626.5 0.24| 28x1,0 56.9 0.33 13.93 0.5 27.24 41
19 26904 937.1 1.79] 28x1,0 116.2 0.50 207.45 1.1 133.98 341
20 35143 1327.7 14.40| 35x1,5 79.5 0.46| 1145.16 1.6 170.56 1316
21 62180 2289.6 0.36| 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81] 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 12210 Pa
Gravitational lifting force is included : AH = 223 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 3545 Pa
residual disposable pressure: APdif = 3545 Pa
Condition: H >Hpotr
Check: 15532 > 11987 - Complies
Setting valves on heater :
Supply: - APv = 0 Pa éPth 0 Pa
Return pipe: - APv = 0 Pa éPth 0 Pa
Number of circuit 28 : 2.5 - Sanitarije 12 : RADIK 22 VK 9/09
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] | [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE [ z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 2.3 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53] 54x2,0 49.5 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
9 35143 1327.7 14.50| 35x1,5 79.5 0.46| 1153.11 0.2 2543 1179
10 26904 9371 1.79] 28x1,0 116.2 0.50 207.60 0.1 12.18 220
11 15877 626.5 0.24| 28x1,0 56.9 0.33 13.81 0.3 18.03 32
12 5633 323.4 7.49| 22x1,0 61.5 0.29 460.80 0.2 9.40 470
118 2817 161.7 1.95| 18x1,0 53.2 0.23 103.77 2.7 68.27 172
119 1408 80.8 1.96] 15x1,0 43.0 0.17 84.20 88.3 1283.63 1368
120 1408 80.8 2.01] 15x1,0 43.0 0.17 86.34 243 353.34 440
121 2817 161.7 1.95] 18x1,0 53.2 0.23 103.59 2.2 54.91 159
17 5633 323.4 7.49| 22x1,0 61.5 0.29 460.72 1.1 45.67 506
18 15877 626.5 0.24| 28x1,0 56.9 0.33 13.93 0.5 27.24 41
19 26904 9371 1.79] 28x1,0 116.2 0.50 207.45 1.1 133.98 341
20 35143 1327.7 14.40| 35x1,5 79.5 0.46| 1145.16 1.6 170.56 1316
21 62180 2289.6 0.36| 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
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25 84098 3386.0 5.73| 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 14028 Pa
Gravitational lifting force is included : AH = 204 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 1708 Pa
residual disposable pressure: APdif = 98 Pa
Condition: H >Hpotr
Check: 15532 > 15217 - Complies
Setting valves on heater :
Supply: 520 (kv=0.490) APv= 2809 Pa APth 1610 Pa
Return pipe: -- Open. (kv=1.500) APv = 300 Pa éPth 0 Pa
Number of circuit 29 : 2.5 - Sanitarije 12 : RADIK 22 VK 9/09
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] £ [] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
2 90047 3727.5 3.81| 54x2,0 58.7 0.53 223.28 23 319.99 543
3 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.1 7.64 146
4 84098 3386.0 5.53| 54x2,0 495 0.49 273.82 0.0 3.75 278
5 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 3.65 460
6 76283 3016.9 2.62| 54x2,0 40.3 0.43 105.74 0.1 7.22 113
7 70419 2680.2 20.31| 42x1,5 107.4 0.63] 2180.99 0.1 19.69 2201
8 62180 2289.6 0.25| 42x1,5 81.3 0.54 20.71 0.1 20.96 42
9 35143 1327.7 14.50| 35x1,5 79.5 0.46] 1153.11 0.2 25.43 1179
10 26904 937.1 1.79] 28x1,0 116.2 0.50 207.60 0.1 12.18 220
11 15877 626.5 0.24| 28x1,0 56.9 0.33 13.81 0.3 18.03 32
12 5633 323.4 7.49| 22x1,0 61.5 0.29 460.80 0.2 9.40 470
118 2817 161.7 1.95 18x1,0 53.2 0.23 103.77 2.7 68.27 172
122 1408 80.8 2.92| 15x1,0 43.0 0.17 125.45 88.3 1283.63 1409
123 1408 80.8 2.98| 15x1,0 43.0 0.17 128.08 24.3 353.34 481
121 2817 161.7 1.95] 18x1,0 53.2 0.23 103.59 2.2 54.91 159
17 5633 323.4 7.49| 22x1,0 61.5 0.29 460.72 1.1 45.67 506
18 15877 626.5 0.24| 28x1,0 56.9 0.33 13.93 0.5 27.24 41
19 26904 937.1 1.79] 28x1,0 116.2 0.50 207.45 1.1 133.98 341
20 35143 1327.7 14.40| 35x1,5 79.5 0.46| 1145.16 1.6 170.56 1316
21 62180 2289.6 0.36] 42x1,5 81.3 0.54 28.89 0.5 71.84 101
22 70419 2680.2 20.22| 42x1,5 107.4 0.63] 2171.50 1.1 216.60 2388
23 76283 3016.9 2.52| 54x2,0 40.3 0.43 101.70 0.0 0.00 102
24 80731 3272.2 9.81| 54x2,0 46.5 0.47 456.65 0.0 0.00 457
25 84098 3386.0 5.73] 54x2,0 495 0.49 283.72 0.0 0.00 284
26 86060 3498.6 2.63| 54x2,0 52.4 0.50 138.10 0.0 0.00 138
27 90047 3727.5 3.61| 54x2,0 58.7 0.53 211.55 2.0 282.07 494
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt= 14111 Pa
Gravitational lifting force is included : AH = 204 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr = 1625 Pa
residual disposable pressure: APdif = 15 Pa
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CheckK: 19934 > 153UV - Lomplies

Setting valves on heater :

prosinac, 2021.

Supply: 520 (kv=0.490) APv= 2809 Pa APth 4610 Pa
Return pipe:  -- Open. (kv=1.500) APv= 300 Pa APth 0Pa
Number of circuit 30 : 1.19 - Radionica : RADIK 22 VK 6/08
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q [W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE[] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
124 9254 448.9 0.11| 22x1,0 109.7 0.40 12.07 0.4 34.20 46
125 7123 326.6 6.01| 22x1,0 63.0 0.29 378.59 2.2 94.60 473
126 1568 90.0 0.69| 15x1,0 51.7 0.19 35.93 2.8 50.13 86
127 1274 73.1 2.17] 15x1,0 36.3 0.16 78.65 0.2 2.23 81
128 980 56.3 2.69| 15x1,0 18.4 0.12 49.54 86.4 608.50 658
129 980 56.3 2.64| 15x1,0 18.4 0.12 48.62 21.2 149.22 198
130 1274 73.1 2.17| 15x1,0 36.3 0.16 78.65 0.5 5.95 85
131 1568 90.0 0.70| 15x1,0 51.7 0.19 36.18 6.9 124.77 161
132 7123 326.6 6.01] 22x1,0 63.0 0.29 378.59 3.0 126.91 505
133 9254 448.9 0.21| 22x1,0 109.7 0.40 23.04 1.6 127.93 151
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 2484 Pa
Gravitational lifting force is included : AH = 37 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 13085 Pa
residual disposable pressure: APdif = 408 Pa
Condition: H >Hpotr
Check: 15532 > 4402 - Complies
Setting valves on heater :
Supply: 130 (kv=0.157) APv = 13258 Pa APt 12677 Pa
Return pipe: -- Open. (kv=1.500) APv = 145 Pa éPth 0 Pa
Number of circuit 31 : 1.14 - WC M : RADIK 22 VK 6/06
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE[] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
124 9254 448.9 0.11| 22x1,0 109.7 0.40 12.07 0.4 34.20 46
134 2131 122.3 3.63] 15x1,0 87.7 0.26 318.71 2.8 94.12 413
135 1519 87.2 1.11] 15x1,0 49.0 0.19 54.16 0.3 4.86 59
136 1029 59.1 1.62| 15x1,0 21.0 0.13 33.91 0.3 2.50 36
137 735 422 1.93| 15x1,0 8.6 0.09 16.51 86.4 342.33 359
138 735 42.2 1.88] 15x1,0 8.6 0.09 16.13 21.2 83.89 100
139 1029 59.1 1.61] 15x1,0 21.0 0.13 33.81 1.5 11.64 45
140 1519 87.2 1.11] 15x1,0 49.0 0.19 54.16 0.5 8.45 63
141 2131 122.3 3.84| 15x1,0 87.7 0.26 336.69 6.9 230.53 567
133 9254 448.9 0.21| 22x1,0 109.7 0.40 23.04 1.6 127.93 151
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lotal pressure loss ot the circuit: APt = 1880 Pa
Gravitational lifting force is included : AH = 37 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 13689 Pa
residual disposable pressure: APdif = 3145 Pa
Condition: H >Hpotr

Check: 15532 > 4132 - Complies

Setting valves on heater :

prosinac, 2021.

Supply: 1 (kv=0.130) APv = 10872 Pa APt 10545 Pa
Return pipe: - Open. (kv=1.500) APv=  82Pa APth 0Pa
Number of circuit 32 : 1.17 - Spremiste 2 : RADIK 22 VK 6/05
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q [W] I [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] TE [ z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
124 9254 448.9 0.11] 22x1,0 109.7 0.40 12.07 0.4 34.20 46
134 2131 122.3 3.63| 15x1,0 87.7 0.26 318.71 2.8 94.12 413
142 612 35.2 0.67| 15x1,0 6.8 0.07 4.56 98.1 269.84 274
143 612 35.2 0.62| 15x1,0 6.8 0.07 4.22 18.9 52.06 56
141 2131 122.3 3.84| 15x1,0 87.7 0.26 336.69 6.9 230.53 567
133 9254 448.9 0.21] 22x1,0 109.7 0.40 23.04 1.6 127.93 151
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 1548 Pa
Gravitational lifting force is included : AH = 37 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 14021 Pa
residual disposable pressure: APdif = 6701 Pa
Condition: H >Hpotr
Check: 15532 > 3919 - Complies
Setting valves on heater :
Supply: 1 (kv=0.130) APv= 7547 Pa APt 7320 Pa
Return pipe: -- Open. (kv=1.500) APv = 57 Pa éPth 0 Pa
Number of circuit 33 : 1.16 - Spremiste 1 : RADIK 22 VK 6/04
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] £ [] z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
124 9254 448.9 0.11] 22x1,0 109.7 0.40 12.07 0.4 34.20 46
134 2131 122.3 3.63| 15x1,0 87.7 0.26 318.71 2.8 94.12 413
135 1519 87.2 1.11] 15x1,0 49.0 0.19 54.16 0.3 4.86 59
144 490 28.1 0.67| 15x1,0 5.4 0.06 3.65 97.0 170.61 174
145 490 28.1 0.62| 15x1,0 5.4 0.06 3.38 19.5 34.24 38
140 1519 87.2 1.11] 15x1,0 49.0 0.19 54.16 0.5 8.45 63
141 2131 122.3 3.84| 15x1,0 87.7 0.26 336.69 6.9 230.53 567
133 9254 448.9 0.21| 22x1,0 109.7 0.40 23.04 1.6 127.93 151
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lotal pressure loss ot the circuit:
Gravitational lifting force is included :

Differential pressure balanced on valves: :

Differential pressure for HT regulation:
residual disposable pressure:

Condition:
Check:

Setting valves on heater :

APt = 1551 Pa

AH = 37 Pa

APr = 0 Pa

APr= 14018 Pa
APdif = 9336 Pa
H >Hpotr

15532 > 4032 - Complies

prosinac, 2021.

Supply: 1 (kv=0.130) APv= 4827 Pa APt 4682 Pa
Return pipe: - Open. (kv=1.500) APv=  36Pa APth 0Pa
Number of circuit 34 : 1.15 - WC Z : RADIK 11 VK 6/04
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] TE [ z [Pa] R*|+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
124 9254 448.9 0.11] 22x1,0 109.7 0.40 12.07 0.4 34.20 46
134 2131 122.3 3.63| 15x1,0 87.7 0.26 318.71 2.8 94.12 413
135 1519 87.2 1.11] 15x1,0 49.0 0.19 54.16 0.3 4.86 59
136 1029 59.1 1.62| 15x1,0 21.0 0.13 33.91 0.3 2.50 36
146 294 16.9 5.34] 15x1,0 3.3 0.04 17.40 102.6 64.87 82
147 294 16.9 5.28| 15x1,0 3.3 0.04 17.22 19.0 11.99 29
139 1029 59.1 1.61] 15x1,0 21.0 0.13 33.81 1.5 11.64 45
140 1519 87.2 1.11] 15x1,0 49.0 0.19 54.16 0.5 8.45 63
141 2131 122.3 3.84| 15x1,0 87.7 0.26 336.69 6.9 230.53 567
133 9254 448.9 0.21| 22x1,0 109.7 0.40 23.04 1.6 127.93 151
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 1532 Pa
Gravitational lifting force is included : AH = 37 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 14037 Pa
residual disposable pressure: APdif = 12354 Pa
Condition: H >Hpotr
Check: 15532 > 3178 - Complies
Setting valves on heater :
Supply: 1 (kv=0.130) APv= 1735Pa APt 1683 Pa
Return pipe:  -- Open. (kv=1.500) APv=  13Pa APth 0 Pa
Number of circuit 35 : 1.13 - Hodnik : FWL01DTN
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] €[] z [Pa] R*|+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
124 9254 448.9 0.11] 22x1,0 109.7 0.40 12.07 0.4 34.20 46
125 7123 326.6 6.01] 22x1,0 63.0 0.29 378.59 2.2 94.60 473
148 5556 236.6 1.43| 18x1,0 103.9 0.33 148.13 1.3 68.72 217
149 4641 184.0 5.11] 18x1,0 67.4 0.26 344 .58 0.2 7.29 352
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152 4641 184.0 5.11] 18x1,0 67.4 0.26 344 .58 0.5 16.39 361
153 5556 236.6 1.42| 18x1,0 103.9 0.33 147.61 23 124.61 272
132 7123 326.6 6.01] 22x1,0 63.0 0.29 378.59 3.0 126.91 505
133 9254 448.9 0.21| 22x1,0 109.7 0.40 23.04 1.6 127.93 151
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 3638 Pa
Gravitational lifting force is included : AH = 26 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 11920 Pa
residual disposable pressure: APdif = 11920 Pa
Condition: H >Hpotr
Check: 15532 > 3612 - Complies
Setting valves on heater :
Supply: - APv = 0 Pa éPth 0 Pa
Return pipe: - APv = 0 Pa éPth 0 Pa
Number of circuit 36 : 1.22 - Cajna kuhinja : RADIK 22 VK 6/08
Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q W] I [m] d [mm] |R [Pa/m] v [m/s] R*| [Pa] TE [ z [Pa] R*|+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
124 9254 448.9 0.11] 22x1,0 109.7 0.40 12.07 0.4 34.20 46
125 7123 326.6 6.01] 22x1,0 63.0 0.29 378.59 2.2 94.60 473
148 5556 236.6 1.43| 18x1,0 103.9 0.33 148.13 1.3 68.72 217
154 915 52.5 0.51| 15x1,0 15.3 0.1 7.85 96.4 591.21 599
155 915 52.5 0.46| 15x1,0 15.3 0.1 7.09 21.2 129.72 137
153 5556 236.6 1.42| 18x1,0 103.9 0.33 147.61 23 124.61 272
132 7123 326.6 6.01] 22x1,0 63.0 0.29 378.59 3.0 126.91 505
133 9254 448.9 0.21| 22x1,0 109.7 0.40 23.04 1.6 127.93 151
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 2441 Pa
Gravitational lifting force is included : AH = 37 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 13128 Pa
residual disposable pressure: APdif = 647 Pa
Condition: H >Hpotr
Check: 15532 > 4494 - Complies
Setting valves on heater :
. - _ APth
Supply: 1.20 (kv=0.148) APv = 12986 Pa - 12481 Pa
. _ _ APth
Return pipe: -- Open. (kv=1.500) APv = 126 Pa - 0 Pa
Number of circuit 37 : 1.23 - Medicinska sestra : RADIK 22 VK 6/08
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q [W] | [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE [ z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30| 54x2,0 71.8 0.60 21.81 0.0 0.00 22
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148 5556 236.6 1.43| 18x1,0 103.9 0.33 148.13 1.3 68.72 217
149 4641 184.0 5.11| 18x1,0 67.4 0.26 344.58 0.2 7.29 352
156 850 48.8 0.52| 15x1,0 12.6 0.10 6.59 93.2 493.72 500
157 850 48.8 0.47| 15x1,0 12.6 0.10 5.96 211 111.77 118
152 4641 184.0 5.11| 18x1,0 67.4 0.26 344.58 0.5 16.39 361
153 5556 236.6 1.42| 18x1,0 103.9 0.33 147.61 23 124.61 272
132 7123 326.6 6.01 22x1,0 63.0 0.29 378.59 3.0 126.91 505
133 9254 448.9 0.21] 22x1,0 109.7 0.40 23.04 1.6 127.93 151
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 3036 Pa
Gravitational lifting force is included : AH = 37 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 12533 Pa
residual disposable pressure: APdif = 252 Pa
Condition: H >Hpotr
Check: 15532 > 5119 - Complies
Setting valves on heater :
Supply: 110 (kv=0.139) APy = 12718 Pa APt 12281 Pa
Return pipe:  -- Open. (kv=1.500) APv= 109 Pa APth 0 Pa
Number of circuit 38 : 1.21 - WC Domar : RADIK 11 VK 6/04
Number of | Output | Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
loss by friction | resistances | by resistances loss
Mh [kg/h]
Q [W] | [m] d [mm] |R [Pa/m] v [m/s] R*I [Pa] TE [ z [Pa] R*I+z [Pa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
124 9254 448.9 0.11| 22x1,0 109.7 0.40 12.07 0.4 34.20 46
125 7123 326.6 6.01 22x1,0 63.0 0.29 378.59 2.2 94.60 473
126 1568 90.0 0.69| 15x1,0 51.7 0.19 35.93 2.8 50.13 86
158 294 16.9 0.54| 15x1,0 3.3 0.04 1.76 102.6 64.87 67
159 294 16.9 0.49| 15x1,0 3.3 0.04 1.60 20.7 13.08 15
131 1568 90.0 0.70] 15x1,0 51.7 0.19 36.18 6.9 124.77 161
132 7123 326.6 6.01 22x1,0 63.0 0.29 378.59 3.0 126.91 505
133 9254 448.9 0.21| 22x1,0 109.7 0.40 23.04 1.6 127.93 151
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 1544 Pa
Gravitational lifting force is included : AH = 37 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 14025 Pa
residual disposable pressure: APdif = 12342 Pa
Condition: H >Hpotr
Check: 15532 > 3190 - Complies
Setting valves on heater :
Supply: 1 (kv=0.130) APv= 1735Pa APt 1683 Pa
Return pipe: -- Open. (kv=1.500) APv = 13 Pa éPth 0 Pa
Number of circuit 39 : 1.20 - WC Cistacica : RADIK 11 VK 6/04
7 Number of | Output |Flow rate |Length of | Diameter | Specific Flow Pressure | Total sum. of Pressure Total
section section pipe pressure | rate velocity loss ins. loss pressure
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W VW] | VN [Kg/N] 1|m] a|mm] |K|Fa/mj AWE] K" |Fa] XE [ z |Fa] K"1+Z |Fa]
1 99301 4176.4 0.30] 54x2,0 71.8 0.60 21.81 0.0 0.00 22
124 9254 448.9 0.11| 22x1,0 109.7 0.40 12.07 0.4 34.20 46
125 7123 326.6 6.01] 22x1,0 63.0 0.29 378.59 2.2 94.60 473
126 1568 90.0 0.69| 15x1,0 51.7 0.19 35.93 2.8 50.13 86
127 1274 73.1 2.17] 15x1,0 36.3 0.16 78.65 0.2 2.23 81
160 294 16.9 0.54| 15x1,0 3.3 0.04 1.76 102.6 64.87 67
161 294 16.9 0.49| 15x1,0 3.3 0.04 1.60 201 12.69 14
130 1274 73.1 2.17| 15x1,0 36.3 0.16 78.65 0.5 5.95 85
131 1568 90.0 0.70] 15x1,0 51.7 0.19 36.18 6.9 124.77 161
132 7123 326.6 6.01] 22x1,0 63.0 0.29 378.59 3.0 126.91 505
133 9254 448.9 0.21] 22x1,0 109.7 0.40 23.04 1.6 127.93 151
28 99301 4176.4 0.25| 54x2,0 71.8 0.60 18.22 0.0 0.00 18
Total pressure loss of the circuit: APt = 1709 Pa
Gravitational lifting force is included : AH = 37 Pa
Differential pressure balanced on valves: : APr = 0 Pa
Differential pressure for HT regulation: APr= 13860 Pa
residual disposable pressure: APdif= 12177 Pa
Condition: H >Hpotr
Check: 15532 > 3355 - Complies
Setting valves on heater :
Supply: 1 (kv=0.130) APv= 1735Pa APt 1683 Pa
Return pipe: -- Open. (kv=1.500) APv = 13 Pa éPth 0 Pa

Gradjevina javne namjene - Djeciji vrtic i jaslice

Tehnicki proracun: 55/79




Kelvin d.o.o., Pozega

U IGUlIVUUIN

prosinac, 2021.

SV
systems

Company: REHAU
Date: 5.12.2021 Building:
Designer: Drazen Pekcec Place:

Djecji vrtic
Pozega

~ REHAU

Overall results of underfloor heating

Used systems

Total heating area

Total heating area

Total area of circuits

Total area of branch supply pipes
Total length of pipe

Output required for heating
Underfloor heating output
Heating circuits output
Branch supply pipes output

Required heat input for underfloor heating
Maximum pressure loss of circuits

Max. w

Total volume flow rate of circuits

Maximum temperature of supply
Volume of water in system

UFH: REHAU noppen sheet Varionova 11/31 mm

485.51 [m?]
485.51 [m?]
485.51 [m?]
0.00 [m?]

2724.0 [m]

35673 [W]
36386 [W]
36386 [W]
0 [W]

42675 [W]
5.69 [kPa]
0.25 [m/s]
3950.77 [kg/h]

45.0 [°C]
403[1]

Manifolds:
. Maximum number of Number of connected Te"]p' Max. pressure | Flow Velocity V_alve
Manifold number circuits circuits gradient loss rate [mis] setting up
[K] [kPa] [kg/h] [-]
'(g 1-1. Prizemlje 6 6 8.2 5.69| 604.71 0.25 -
{'g 2-1. Prizemlje 6 6 9.2 3.17| 52964 0.19 -
g 3-1. Prizemlje 6 6 10.1 2.20| 466.15| 0.17 -
g"" 1. Prizemlje 6 6 11.1 2.28| 43237 0.6 -
RZ 5 - 2. Kat (6) 6 6 9.0 3.47| 477.76] 0.18 -
RZ 6 - 2. Kat () 6 6 9.2 251 469.71] 017 -
RZ 7 - 2. Kat (6) 6 6 9.2 2.48] 469.71 017 -
RZ 8 - 2. Kat (6) 6 6 9.0 3.39] 500.73] 0.18 -

Overall results for manifolds

Floor: 1. Prizemlje

Overall results for manifold RZ 1 - 1. Prizemlje (6).- REHAU HKV-D AG stainless steel -6:

Source : Pump group of circuit with mixer with a mixer DN 25-60 (economical self-

regulating)

Temperature of supply

Temperature of return

Total volume flow rate through manifold
Required manifold heat input

Required disposable pressure for manifold

Underfloor heating:

Used systems

Total area of circnits
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Disposable pressure = 32.49 [kPa]

45.0 [°C]
36.8 [°C]
604.71 kg/h
5770 [W]
5692 [Pa]

UFH: REHAU noppen sheet Varionova 11/31
mm
RN N2 [m21
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Total heat output of heating circuits

Volume of water in heating ciscuits
Maximum pressure loss of circuits
Max. w

Temperature of return water from underfloor heating
Total volume flow rate of underfloor heating

4652 [W]

44.8 1]
5.69 [kPa]
0.25 [m/s]
36.8 [°C]
604.71 [kg/h]

prosinac, 2021.

?oravak (6/6)

Length
CirCUits.pac'Temperature ti |Specific|Circuit{Total| Qc b of , [Circuit] Total | Temp. | Flow [Pressure| , . [Max.

R area | N9 of floor output [output|area |Overall ranc length|length |gradient| rate | loss w | Valve

Room | Circuit |Zone out supply f pon
put ipe of pipe . [kPa] settings
[m?] [mm] [°C] [°Cl (wim?] | Wl |[m?]| [WI] P [m] | [m] [K] |[Vmin]| [kPa] [mis]
[m]

31' |Rz1-1.
Nevnl Iprizemlie[LZ2| 9.00| 200 29| 22| 791 712| 9.00] 712 24| 450 473 77 17 3.36| 2.29| 0.21]  2.60
boravak 6/1)
"
31' Rz 1-1.
nevnl Iprizemije[LZ 1| 9.00| 200 20| 22| 788 709 9.00] 709 8.1 450 531 78] 16 3.60| 2.02| 0.20] 2.63
boravak 6/2)
.
1.1-
Onevni |RZ1-1. 6.00
Nevnl Iprizemlije Lz 3| 10.38] 200 29| 22| 797 827[10.38] 827 75 519 59.4 75 20 5.69] 0.00| 0.25 :
boravak (6/3) Open.
.
31' |RrRz1-1.
nevil 1 prizemlje|LZz 4| 10.38] 200 29| 22| 795 825/10.38] 825 0.8 519 527 76| 20 494] 0.61) 0.25|  3.40
boravak (6/4)
"
81' Rz 1-1.
Nevnl | prizemlje |LZ 5| 10.63| 200 20| 22| 740 787|1063] 787 122 532 654 98| 15 3.27| 2.11| 0.18] 255
boravak (6/5)
’
31' Rz 1-1.
nevnl Iprizemlje Lz 6| 10.63] 200 20| 22| 744 7921063 792 6.3 53.2] 595 96| 15 3.17| 2.420 0.19] 252

Overall results for manifold RZ 2 - 1. Prizemlje (6) - REHAU HKV-D AG stainless steel -6:

Source : Pump group of circuit with mixer with a mixer DN 25-60 (economical self-

regulating)

Temperature of supply

Temperature of return

Total volume flow rate through manifold
Required manifold heat input

Required disposable pressure for manifold

Underfloor heating:

Used systems
Total area of circuits
Total length of pipe

Total heat output of heating circuits

Volume of water in heating ciscuits
Maximum pressure loss of circuits
Max. w

Temperature of return water from underfloor heating

Total volume flow rate of underfloor heating

Disposable pressure = 32.49 [kPa]

45.0 [°C]
35.8 [°C]
529.64 kg/h
5631 [W]
5836 [Pa]

UFH: REHAU noppen sheet Varionova 11/31
mm
59.92 [m?]
336.8 [m]

4526 [W]

4471
3.17 [kPa]
0.19 [m/s]
35.8 [°C]
529.64 [kg/h]

Gradjevina javne namjene - Djeciji vrtic i jaslice

Length
Circuits.pac'Temperature ti |Specific|Circuit|Total| Qc b of , [Circuit] Total | Temp. | Flow [Pressure| , o [Max.
- area | N9 of floor output loutput|area |Overall ranc length|length |gradient| rate loss w | Valve
Room | Circuit |Zone supply f pon
output pipe of pipe [kPa] settings
[m?] [mm] [°C] [°Cl (wim?] | Wl |[m?]| [WI] [m] | [m] [K] [[Vmin]| [kPa] [m/s]
[m]
33' |Rz2-1.
b”e"”' Prizemlie[LZ 2| 9.80] 200 20| 22| 765 749 9.80] 749 0.9 49.0 49.9 88 15 2.94] 2.85| 0.19 2,5
oravak (6/1)
>
83' Rz 2-1.
Nevnl | prizemlje|LZ 3| 9.80] 200 20| 22| 75.7| 742| 9.80] 742 6.2 49.0| 552 91 15 2.87| 2.61] 0.18 2,5
boravak (6/2)
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2
83' . |Rz2-1.

nevil 1 prizemlje|LZz 4| 10.36] 200 20| 22| 75.1| 778[10.36] 778 09 518 527 93] 15 2.93] 2.74 0.19 2,5
boravak
o (6/4)
33' - |rRz2-1.

nevil lprizemlje[Lz 5| 9.80] 200 29| 22| 755 740| 9.80] 740 14.1| 49.0] 63.1 92 15 3.17| 2.56| 0.18 25
boravak
> (6/5)
13 |Rz2-1.

nevil lprizemlje[Lz 6| 9.80] 200 20| 22| 759 744| 9.80] 744 8.0 49.0 57.0 90| 15 3.03| 2.66| 0.19 25
boravak (6/6)
2

Overall results for manifold RZ 3 - 1. Prizemlje (6).- REHAU HKV-D AG stainless steel -6:

Source : Pump group of circuit with mixer with a mixer DN 25-60 (economical self-
regulating)

Temperature of supply

Temperature of return

Total volume flow rate through manifold
Required manifold heat input
Required disposable pressure for manifold

Underfloor heating:

Used systems

Total area of circuits
Total length of pipe

Total heat output of heating circuits

Volume of water in heating ciscuits
Maximum pressure loss of circuits

Max. w

Temperature of return water from underfloor heating
Total volume flow rate of underfloor heating

Disposable pressure = 22.25 [kPa]

45.0 [°C]
34.9 [°C]
466.15 kg/h
5466 [W]
4228 [Pa]

UFH: REHAU noppen sheet Varionova 11/31
mm
59.92 [m?]
336.7 [m]

4384 [W]

44.7
2.20 [kPa]
0.17 [m/s]
34.9 [°C]
466.15 [kg/h]

Length
Circuits.pac'Temperature ti |Specific|Circuit|Total| Qc b of , [Circuit] Total | Temp. | Flow [Pressure| , . Max.

A area | N9 of floor output [output|area |Overall ranc length|length |gradient| rate | loss w | Valve

Room | Circuit [Zone supply f pon
output ipe of pipe [kPa] settings
[m?] [mm] [°C] [°Cl (wim?] | Wl |[m?]| [WI] P [m] | [m] [K] |[Vmin]| [kPa] [mis]
[m]

E)-“' |Rz3-1.
bc’)‘;‘\’/’:k Prizemlie[LZ 1| 9.80] 200 20| 22| 740 725 9.80] 725 0.9 49.0| 499 98 13 2.02| 2.16| 0.17 25
A (6/1)
84' |Rz3-1.
b”e"”'k Prizemlie[LZ6| 9.80] 200 20| 22| 733 718] 9.80] 718 70| 490 560 101] 1.3 2.04] 2.02] 0.16 2,5
30rava (6/2)
4 |Rz3-1.
b”e"”'k Prizemlie [LZ 5| 10.36] 200 29| 22| 724 750/10.36] 750 6.3 51.8] 58.1 104 13 2.17| 2.06| 0.16 2,5
orava (6/3)
|13-4' |Rz3-1.
b”e"”'k Prizemlje [LZ 4| 10.36] 200 20| 22| 728 754|10.36] 754 10 518 528 103 13 2.09| 2.14] 0.17 25
3orava (6/4)
84' |Rz3-1.
b”e"”'k Prizemlie[LZ 3| 9.80] 200 20| 22| 731 717 9.80] 717 13.4] 490 624 101 1.3 2.20| 1.98] 0.16 25
3orava (6/5)
34' |Rz3-1.
b”e"”'k Prizemlie[LZ2| 9.80] 200 20| 22| 734 719 9.80] 719 86| 49.0| 576 100 1.3 2.12| 2.03| 0.16 2,5
3orava (6/6)
Overall results for manifold RZ 4 - 1. Prizemlje (6) - REHAU HKV-D AG stainless steel -6:

Source : Pump group of circuit with mixer with a mixer DN 25-60 (economical self-
regulating)

Temperature of supply

Temperature of return

Tatal coalivmn s flan..

(PO SR MR ¥ Say DX |
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Disposable pressure = 22.25 [kPa]

45.0 [°C]
33.9 [°C]

ANDA A7 il
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Required aisposanle pressure 1or maniroid

Underfloor heating:

Used systems

Total area of circuits
Total length of pipe

Total heat output of heating circuits

Volume of water in heating ciscuits

Maximum pressure loss of circuits

Max. w

Temperature of return water from underfloor heating
Total volume flow rate of underfloor heating

prosinac, 2021.

4212 |ra)

UFH: REHAU noppen sheet Varionova 11/31
mm

62.89 [m?]

353.1 [m]

4442 [W]

46.9 1]

2.28 [kPa]
0.16 [m/s]
33.9[°C]
432.37 [kg/h]

Length
Circuits.pac'Temperature ti [SpecificCircuit|Total| Qc b of , [Circuit] Total | Temp. | Flow [Pressure| , . [Max.

- area | N9 of floor output loutput|area |Overall ranc length|length |gradient| rate loss w | Valve

Room | Circuit |[Zone supply : .
output ine of pipe [kPa] |settings
[m?] [mm] [°C] [°Cll (wim?] | Wl |[m?]| [WI] Pip [m] | [m] [K] |[Vmin]| [kPa] [mis]
[m]

36' |Rz4-1.
Nevnl Iprizemije|LZ 3| 9.77] 200 29| 22| 706 690 9.77] 690 09 489 498 14 14 1.27] 1.06| 0.14]  2.60
boravak (6/1)
E)-G' |Rza-1.
NeVnl Iprizemiie|LZ4| 9.77] 200 29| 22| 709 693 9.77] 693 6.0 489 549 1.0 1.1 145] 092| 0.14] 2.65
boravak
" (6/2)
86' |Rz4-1.
nevnl Iprizemlije |LZ 5| 10.87] 200 20| 22| 704 7651087 765 76| 543 62.0 1.2 1.2 2.02| 0.21| 0.16]  3.55
boravak
" (6/3)
|1)-6‘ |Rz4-1.
Nevnl Iprizemlje |LZ 6| 10.87] 200 20| 22| 706 767|10.87] 767 10| 543 553 141 1.3 1.86] 0.41| 0.16]  3.05
boravak
" (6/4)
1.6 -
Drevni |RZ4-1. 6.00
nevil Iprizemlje [LZ 2| 10.81] 200 20| 22| 70.7] 7e4[10.81] 764 14.9] 540 690 1.1 13 2.28| 0.00| 0.16 :
boravak (6/5) Open.
4
86' |Rz4-1.
Nevnl | prizemlje|LZ 1| 10.81| 200 29| 22| 705 762|10.81] 762 8.1 54.00 621 1.1 1.2 2.02| 0.23| 0.16]  3.45
boravak
" (6/6)
Floor: 2. Kat

Overall results for manifold RZ 5 - 2. Kat (6)_- REHAU HKV-D AG stainless steel -6:

Source : Pump group of circuit with mixer with a mixer DN 25-60 (economical self-

regulating)

Temperature of supply

Temperature of return

Total volume flow rate through manifold
Required manifold heat input

Required disposable pressure for manifold

Underfloor heating:

Used systems

Total area of circuits
Total length of pipe

Total heat output of heating circuits

Volume of water in heating ciscuits

Maximum pressure loss of circuits

Max. w

Temperature of return water from underfloor heating
Total volume flow rate of underfloor heating

Disposable pressure = 22.76 [kPa]

45.0 [°C]
36.0 [°C]
477.76 kg/h
5014 [W]
3175 [Pa]

UFH: REHAU noppen sheet Varionova 11/31
mm

60.02 [m?]

331.3[m]

4553 [W]

44.0 1]
3.17 [kPa]
0.18 [m/s]
36.0 [°C]
477.76 [kg/h]

Gradjevina javne namjene - Djeciji vrtic i jaslice
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lm_j [ ] L~ L ~J lvv[m_J L i | lm_l L "1 Ludel add Ll Ll LS | | S | | Sl | [ S |
mm
[m]
2D-1'. RZ5-
bg;‘(/rgk 2.Kat [LZ 1] 10.63] 200 29| 22| 759 s807|10.63] 807 82| 532 614 9.0 14 2.91| 0.26/ 0.18]  3.60
(6/1)
11
21-
Dnevni | R23° 6.00
nevnl 15 Kat Lz 1| 10.63] 200 29| 22| 759 807|10.63] 807 14.1| 532 67.2 90| 14 3.17| 0.00| 0.18 :
boravak 6/2) Open.
11
%1'. RZ5-
bé‘;‘\’/’;k 2.Kat [Lz 1] 10.38] 200 29| 22| 759 787|10.38] 787 00| 519 519 9.0 14 3.16| 0.47] 0.17]  3.10
(6/3)
11
2D-1'. RZ5-
bg;‘\’/’:k 2.Kat [Lz1]| 9.00] 200 29| 22| 759 682 9.00 682 6.6] 450 516 9.0 1.2 159 144 0.15)  2.55
6/4)
11 (
2D-1'. RZ5-
bgf‘;‘\’/r;k 2.Kat [LZ 2| 10.38] 200 29| 22| 759 787[10.38] 787 13| 519 53.2 9.0 14 2.39] 0.78| 0.17] 2.85
(6/5)
11
%1'. RZ5-
bc’)‘;‘\’/’;'k 2.Kat [LZ1| 9.00] 200 20| 22| 759| 682 9.00 682 1.0 450 459 9.0 1.2 1.43| 1.59| 0.15| 2.52
(6/6)
11

Overall results for manifold RZ 6 - 2. Kat (6)_- REHAU HKV-D AG stainless steel -6:

Source : Pump group of circuit with mixer with a mixer DN 25-60 (economical self-

regulating)

Temperature of supply

Temperature of return

Total volume flow rate through manifold
Required manifold heat input

Required disposable pressure for manifold

Underfloor heating:

Used systems
Total area of circuits
Total length of pipe

Total heat output of heating circuits

Volume of water in heating ciscuits
Maximum pressure loss of circuits
Max. w

Temperature of return water from underfloor heating

Total volume flow rate of underfloor heating

Disposable pressure = 22.76 [kPa]

45.0 [°C]
35.8 [°C]
469.71 kg/h
4989 [W]
2935 [Pa]

UFH: REHAU noppen sheet Varionova 11/31
mm

59.92 [m?]

337.9 [m]

4529 [W]

449 11]

2.51 [kPa]
0.17 [m/s]
35.8[°C]
469.71 [kg/h]

Gradjevina javne namjene - Djeciji vrtic i jaslice

- Ispac- . Length of]
Circuit ing |Temperature] ti SpecificiCircuit|Total] Qc | branch [Circuit| Total | Temp. | Flow [Pressure Apt [Max.
P area 9 of floor output |output|area [Overall| supply |length|length |gradient| rate loss w | Valve
Room | Circuit |Zone| ? 3 "
output| pipe of pipe [kPa] |settings
[m?] [mm] [°C] [°Clf wWim?1 | W] [[m?]| [W] m] [m] | [m] [K] |[Vmin]| [kPa] [m/s]
m
%3' . |Rrzs6-
bc’,‘g‘\’/’;k 2.Kat [LZ1| 9.80] 200 29| 22| 756 741| 9.80] 741 09 49.0| 499 92 13 1.85 1.01] 0.16]  2.70
I (6/1)
%3' . |Rrzs-
bc’)‘;‘\’/':k 2.Kat [Lz1| 9.80] 200 20| 22| 756 741| 9.80| 741 6.2| 49.0] 552 92| 13 2.03 0.88| 0.16] 2.75
1o (612)
20-3' . |Rrzs-
bg;‘\’/’;'k 2.Kat |LZ2| 10.36] 200 29| 22| 756 783|10.36] 783 72| 51.8] 590 92| 14 251 0.42| 0.17]  3.15
1o (6/3)
2D-3' . |Rrzs-
b”e"”'k 2.Kat [LZ1] 10.36] 200 29| 22| 756 783[10.36] 783 11| 518 529 92 14 2.26| 0.67] 0.17]  2.90
1grava (6/4)
%3' . |rzs-
b”e"”'k 2.Kat [Lz1| 9.80] 200 29| 22| 756 741| 9.80] 741 14.4] 490| 634 92 13 2.31| 0.60| 0.16]  2.90
1c2>rava (6/5)
2D-3' . |Rrzs-
b”e"”'k 2.Kat |[Lz1| 9.80] 200 29| 22| 756 741| 9.80] 741 8.5 49.0] 575 92 13 2.11] 0.82| 0.16|  2.77
12rava (6/6)
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Overall results for manifold RZ 7 - 2. Kat (6) - REHAU HKV-D AG stainless steel -6:

Source : Pump group of circuit with mixer with a mixer DN 25-60 (economical self- Disposable pressure = 23.02 [kPa]

regulating)

Temperature of supply 45.0 [°C]
Temperature of return 35.8 [°C]
Total volume flow rate through manifold 469.71 kg/h
Required manifold heat input 4989 [W]
Required disposable pressure for manifold 3496 [Pa]

Underfloor heating:

Used systems UFH: REHAU noppen sheet Varionova 11/31

mm
Total area of circuits 59.92 [m?]
Total length of pipe 337.5[m]
Total heat output of heating circuits 4529 [W]
Volume of water in heating ciscuits 44.8 1]
Maximum pressure loss of circuits 2.48 [kPa]
Max. w 0.17 [m/s]
Temperature of return water from underfloor heating 35.8 [°C]
Total volume flow rate of underfloor heating 469.71 [kg/h]
o JSpac- . Length of|
Circuit ing |Temperature] ti SpecificiCircuit| Total| Qc | branch [Circuit| Total | Temp. | Flow [Pressure APt [Max.
P area 9 of floor output |output|area |Overall| supply |length|length |gradient| rate loss w | Valve
Room | Circuit |Zone| ? < "
output| pipe of pipe [kPa] |settings
[m?] [mm] [°cl [°Cl| (wim?1 | W1 |[m?]| [W] (] [m] | [m] [K] |[Vmin]| [kPa] [mis]
m
%4' . |rz7-
nevni 1 o Kat [Lz1| 9.80] 200 29| 22| 756 741| 9.80] 741 85 49.0| 575 92 13 21| 1.28/ 0.16]  2.63
boravak 6/1
13 (6/1)
2D-4' - |RrRz7-
nevnl 12 Kat [Lz1| 9.80] 200 20| 22| 756 741| 9.80| 741 13.6] 49.0] 626 92 13 2.29| 1.18/ 0.16] 2.65
boravak 6/2
13 (6/2)
2D-4' - |RrRz7-
nevni 1 5 Kat [Lz 1| 10.36] 200 29| 22| 756 783|10.36] 783 13| 51.8] 53.1 92| 14 2271 1.22} 0.17| 267
boravak 6/3
13 (63)
2D-4‘ - |Rrz7-
b”e"”' 2.Kat [LZ1]| 10.36] 200 29| 22| 756 783|10.36] 783 6.4 51.8] 58.2 92| 14 2.48| 0.98| 0.17] 275
oravak
13 (6/4)
%4' . |Rrz7-
nevni 1 2 Kat [Lz1| 9.80] 200 20| 22| 756 741| 9.80] 741 72| 490 56.2 92 13 2.07| 1.39| 0.16]  2.60
boravak 6/5
13 (6/5)
20-4' - |Rz7-
b”e"”' 2.Kat [LZ1| 9.80] 200 29| 22| 756 741] 9.80] 741 1.0l 49.0 50.0 9.2 1.3 1.85| 1.52| 0.16]  2.58
oravak (6/6)
13

Overall results for manifold RZ 8 - 2. Kat (6)_- REHAU HKV-D AG stainless steel -6:

Source : Pump group of circuit with mixer with a mixer DN 25-60 (economical self- Disposable pressure = 23.02 [kPa]

regulating)

Temperature of supply 45.0 [°C]
Temperature of return 36.0 [°C]
Total volume flow rate through manifold 500.73 kg/h
Required manifold heat input 5255 [W]
Required disposable pressure for manifold 3395 [Pa]

Underfloor heating:

Used systems UFH: REHAU noppen sheet Varionova 11/31

mm
Total area of circuits 62.90 [m2]
Total length of pipe 353.4 [m]
Total heat output of heating circuits 4771 [W]

e T P an A
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viax. w U. 18 |mM/s|
Temperature of return water from underfloor heating 36.0 [°C]
Total volume flow rate of underfloor heating 500.73 [kg/h]
. Ispac- . Length of
Circuit 51 Temperature| ti [Specific|Circuit{Total] Qc | branch [Circuit| Total | Temp. | Flow |[Pressure APt [Max.
Room |Circuit lzonel area 9 of floor output [output|area |Overall su_pply length Iength gradient| rate | loss w Vﬁ_lve
output| pipe of pipe [kPa] settings
[mZ] (mm] [°c] [°C] [W/mZ] W] [m2] w] - [m] [m] [K] [[Vmin]| [kPa] [m/s]
m
26- IRzg.
Drevni 5 kat [Lz 1| 9.76] 200 20| 22| 759 741| 9.76| 741 09 488 498 90 13 191| 142 0.16]  2.60
boravak ©61)
14
26-  IRzg.-
Dnevni | 5 ot Lz 1| 9.76] 200 29| 22| 759 741| 9.76| 741 6.1| 488 54.9 9.0, 1.3 2.09| 1.21] 0.16] 2.65
boravak 6/2)
14
2D-6' . |rzs-
b”e"”' 2.Kat [LZ1]| 10.88] 200 29| 22| 75.9| 825/10.88] 825 13| 544 557 90| 15 2.82| 0.56| 0.18]  3.05
oravak (6/3)
14
%6' . |rzs-
b”e""' 2.Kat [LZ 1| 10.88] 200 29| 22| 759 825/10.88] 825 76| 544 619 9.0 15 3.12] 0.27) 0.18]  3.60
oravak (6/4)
14
2.6 -
Dnevni | R%8- 6.00
2.Kat [LZ 1| 10.81] 200 29| 22| 759 820/10.81 820 14.8| 54.1| 68.8 9.0 14 3.39] 0.00] 0.18 :
boravak (6/5) Open.
14
2D-6' . |Rrzs-
b”e"”' 2.Kat [LZ 1] 10.81] 200 29| 22| 759 820]|10.81 820 82| 541 622 9.0 14 3.09] 0.29] 0.18]  3.50
oravak (6/6)
14
Heat overall results
Floor: 1. Prizemlje
Room ti | Qm | Qr | Specific output | Qc | Qcircuits | Q branch supply pipes Coverage |Qadd
[°C1| [W] | [W] [W/m?] W] W] w1 [%] W]
1.1 - Dnevni boravak 1 22| 4342 4124 77.5| 4652 4652 0 113 0
1.3 - Dnevni boravak 2 22| 4270| 4054 75.5| 4526 4526 0 112 0
1.4 - Dnevni boravak 3 22| 4227| 4011 73.2| 4384 4384 0 109 0
1.6 - Dnevni boravak 4 22| 4942| 4620 70.6| 4442 4442 0 96 178
Floor: 2. Kat
Room ti | Qm | Qr | Specific output | Qc | Qcircuits | Q branch supply pipes | Coverage |Qadd
[°C1| [W] | W] [W/m?] W] W] W] [%] w1
2.1 - Dnevni boravak 11 22| 4643| 4643 75.9| 4553 4553 0 98 90
2.3 - Dnevni boravak 12 22| 4529| 4529 75.6| 4529 4529 0 100 0
2.4 - Dnevni boravak 13 22| 4529| 4529 75.6| 4529 4529 0 100 0
2.6 - Dnevni boravak 14 22| 5166| 5165 75.9| 4771 4771 0 92 393
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neivin a.0.0.

1.1 Dnevni boravak 1 3932 S1
1.3 Dnevni boravak 2 3770 S1
1.4 Dnevniboravak 3 3770 S1
1.6  Dnevni boravak 4 4172 S1
2.1 Dnevni boravak 11 4592 S1
2.3 Dnevni boravak 12 4430 S1
2.4  Dnevni boravak 13 4430 S1
2.6 Dnevni boravak 14 4854 S1
1.23 Medicinska sestra 1775 S2
1.7 Kabinet 2041 S1
1.8  Spremiste 1811 S1
1.9  Odgoijitelji 2553 S1
2.7 PVN 12106 S1
2.13 Kabinet 2100 S2
2.15 Odgojitelji 3593 S2
2.16 Ured 2956 S2

Sustav S1 52460 kw

Sustav S2 10424 kW

Ukupno hladenje 62884 kwW

Tahnicki nrarafiin 1/17 Rachladni 1i”rin Niakii vrtiAdA - Ralcanitinilaciia

Gradjevina javne namjene - Djeciji vrtic i jaslice Tehnicki proracun: 63/79



Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Dnevni boravak 1
Oznaka prostorije : 1.1
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu 11 m?| 159 43 72 473
prema jugozapadu m? 232 63| 135 -
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 11 m* 50 550
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 7,6 m? 13 99
unutarnji, izmedu prostorija koje ne
treba klimatizirati 75 m? 6 450
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm m? 17 -
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija 60 m’ 6 360
Osobe u prostoriji
Broj osoba u prostoriji 15 100 1.500
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja | [ 500] [ w | | 1] | 500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 3.932
Tehnifki nrarafiin 2117 Rachladni 11Xin NiaXii vrtic - N1
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Dnevni boravak 2
Oznaka prostorije : 1.3
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu 11 m?| 159 43 72 473
prema jugozapadu m? 232 63| 135 -
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 11 m* 50 550
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 7,6 m? 13 99
unutarnji, izmedu prostorija koje ne
treba klimatizirati 48 m? 6 288
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm m? 17 -
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija 60 m’ 6 360
Osobe u prostoriji
Broj osoba u prostoriji 15 100 1.500
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja | [ 500] [ w | | 1] | 500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 3.770
Tehnifki nrarafiin /17 Rachladni 11Xin NiaXii vrtic - N9
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Dnevni boravak 3
Oznaka prostorije : 1.4
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu 11 m?| 159 43 72 473
prema jugozapadu m? 232 63| 135 -
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 11 m* 50 550
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 7,6 m? 13 99
unutarnji, izmedu prostorija koje ne
treba klimatizirati 48 m? 6 288
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm m? 17 -
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija 60 m’ 6 360
Osobe u prostoriji
Broj osoba u prostoriji 15 100 1.500
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja | [ 500] [ w | | 1] | 500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 3.770
Tehnifki nrarafiin a4/17 Rachladni 11Xin NiaXii urtid - N2
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Dnevni boravak 4
Oznaka prostorije : 1.6
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu 11 m?| 159 43 72 473
prema jugozapadu m? 232 63| 135 -
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 11 m* 50 550
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 37,6 m? 13 489
unutarnji, izmedu prostorija koje ne
treba klimatizirati 48 m? 6 288
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm m? 17 -
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija 62 m’ 6 372
Osobe u prostoriji
Broj osoba u prostoriji 15 100 1.500
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja | [ 500] [ w | | 1] | 500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 4172
Tehnifki nrarafiin R/17 Rachladni 11iXin NiaXii urtic - NA
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Medicinska sestra
Oznaka prostorije : 1.23
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku 1,98 m? 185 57| 105 113
prema jugoistoku ili jugu m?| 159 43 72 -
prema jugozapadu m? 232 63| 135 -
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 1,98 m* 50 99
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 11,4 m? 13 148
unutarnji, izmedu prostorija koje ne
treba klimatizirati 26,4 m? 6 158
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm m? 17 -
strop, iznad kojeg je neklimatizirana
prostorija 9,4 m? 6 56
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 2 100 200
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja [ [ 1000] [ w | | 1] | 1.000
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 1.775
Tehnifki nrarafiin RI17 Rachladni 11Xin NiaXii urtid - NR
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Kabinet
Oznaka prostorije : 1.7
Ploha Iznos x faktor Rashladni ucin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu m?| 159 43 72 -
prema jugozapadu m? 232 63| 135 -
prema zapadu 2,8 m*| 318 95 140 266
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 2,8 m* 50 140
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 27,9 m? 13 363
unutarnji, izmedu prostorija koje ne
treba klimatizirati 12 m? 6 72
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm m? 17 -
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 2 100 200
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elekiricnih uredaja [ [ 1000] | w | | 1] | 1.000
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 2.041
Tehnifki nrarafiin 7117 Rachladni 11Xin NiaXii urtid - NR
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Spremiste
Oznaka prostorije : 1.8
Ploha Iznos x faktor Rashladni ucin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu m?| 159 43 72 -
prema jugozapadu m? 232 63| 135 -
prema zapadu 2,8 m*| 318 95 140 266
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 2,8 m* 50 140
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 10,8 m? 13 140
unutarnji, izmedu prostorija koje ne
treba klimatizirati 10,8 m? 6 65
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm m? 17 -
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 2 100 200
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elekiricnih uredaja [ [ 1000] | w | | 1] | 1.000
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 1.811
Tehnifki nrarafiin R/17 Rachladni 11Xin NiaXii urtid - N7
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Odgojitelji
Oznaka prostorije : 1.9
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu m?| 159 43 72 -
prema jugozapadu m? 232 63| 135 -
prema zapadu 2,8 m*| 318 95 140 266
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 2,8 m* 50 140
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 12,3 m? 13 160
unutarnji, izmedu prostorija koje ne
treba klimatizirati 31,2 m? 6 187
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm m? 17 -
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 8 100 800
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja [ [ 1000] [ w | | 1] | 1.000
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 2.553
Tehnifki nrarafiin Q/17 Rachladni 1iXin NiaXii urtic - N
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Dnevni boravak 11
Oznaka prostorije : 2.1
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu 11 m?| 159 43 72 473
prema jugozapadu m? 232 63| 135 -
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 11 m* 50 550
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 7,6 m? 13 99
unutarnji, izmedu prostorija koje ne
treba klimatizirati 75 m? 6 450
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm 60 m? 17 1.020
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 15 100 1.500
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja | [ 500] [ w | | 1] | 500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 4.592
Tehnifki nrarafiin 10/17 Rachladni 11Xin NiaXii vrtic - 11
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Dnevni boravak 12
Oznaka prostorije : 2.3
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu 11 m?| 159 43 72 473
prema jugozapadu m? 232 63| 135 -
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 11 m* 50 550
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 7,6 m? 13 99
unutarnji, izmedu prostorija koje ne
treba klimatizirati 48 m? 6 288
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm 60 m? 17 1.020
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 15 100 1.500
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja | [ 500] [ w | | 1] | 500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 4.430
Tehnifki nrarafiin 11/17 Rachladni 11Xin NiaXii vrtic _ 19
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Dnevni boravak 13
Oznaka prostorije : 2.4
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu 11 m?| 159 43 72 473
prema jugozapadu m? 232 63| 135 -
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 11 m* 50 550
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 7,6 m? 13 99
unutarnji, izmedu prostorija koje ne
treba klimatizirati 48 m? 6 288
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm 60 m? 17 1.020
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 15 100 1.500
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja | [ 500] [ w | | 1] | 500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 4.430
Tehnifki nrarafiin 12/17 Rachladni 11Xin NiaXii vrticd - 12
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Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Dnevni boravak 14
Oznaka prostorije : 2.6
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu 11 m?| 159 43 72 473
prema jugozapadu m? 232 63| 135 -
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 11 m* 50 550
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 37,6 m? 13 489
unutarnji, izmedu prostorija koje ne
treba klimatizirati 48 m? 6 288
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm 62 m? 17 1.054
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 15 100 1.500
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja | [ 500] [ w | | 1] | 500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 4.854
Tehnifki nrarafiin 12/17 Rachladni 11Xin NiaXii vrticd - 14

Gradjevina javne namjene - Djeciji vrtic i jaslice Tehnicki proracun: 75/79



Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : PVN
Oznaka prostorije : 2.7
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu m?| 159 43 72 -
prema jugozapadu 30,8 m? 232 63| 135 1.940
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 30,8 m* 50 1.540
Zidovi
vanjski
prema sjeveru 21 m? 6 126
u drugim smjerovima 42 m? 13 546
unutarnji, izmedu prostorija koje ne
treba klimatizirati 48 m? 6 288
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm 98 m? 17 1.666
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 45 100 4.500
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja [ [ 1500] [ w | | 1] | 1.500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 12.106
Tehnifki nrarafiin 14/17 Rachladni 11Xin NiaXii urtid _ 18

Gradjevina javne namjene - Djeciji vrtic i jaslice Tehnicki proracun: 76/79



Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Kabinet
Oznaka prostorije : 213
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu m?| 159 43 72 -
prema jugozapadu 4,32 m? 232 63| 135 272
prema zapadu m?| 318 95 140 -
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 4,32 m* 50 216
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 12 m? 13 156
unutarnji, izmedu prostorija koje ne
treba klimatizirati 36 m? 6 216
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm 20 m? 17 340
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 4 100 400
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja | [ 500] [ w | | 1] | 500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 2.100
Tehnifki nrarafiin 18/17 Rachladni 11Xin NiaXii urticd - 1R

Gradjevina javne namjene - Djeciji vrtic i jaslice Tehnicki proracun: 77/79



Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Odgojitelji
Oznaka prostorije : 2.15
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku m*>| 185 57] 105 -
prema jugoistoku ili jugu m?| 159 43 72 -
prema jugozapadu 54 m? 232 63| 135 340
prema zapadu 4,32 m*| 318 95 140 410
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 9,72 m* 50 486
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 28,2 m? 13 367
unutarnji, izmedu prostorija koje ne
treba klimatizirati 30 m? 6 180
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm 30 m? 17 510
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 8 100 800
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja | [ 500] [ w | | 1] | 500
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 3.593
Tehnifki nrarafiin 1R/17 Rachladni 11iXin NiaXii vrtic - 17

Gradjevina javne namjene - Djeciji vrtic i jaslice Tehnicki proracun: 78/79



Kelvin d.o.o., Pozega prosinac, 2021.

neivin a.0.0.

Projekt : Djedji vrti¢ Pozega
Prostorija : Ured
Oznaka prostorije : 2.16
Ploha Iznos x faktor Rashladni uéin
zaklonjenost od sunca zaklonjenost od sunca
nikakva vanjska unutarnja nikakva vanjska  unutarnja
Prozorske plohe (sunevo zracenje)
prema sjeveru m? 0 0 0
prema sjeveroistoku u sjeni m? 122 41 60 -
prema istoku 2,7 m? 185 57| 105 154
prema jugoistoku ili jugu m?| 159 43 72 -
prema jugozapadu m? 232 63| 135 -
prema zapadu 4,32 m*| 318 95 140 410
prema sjeverozapadu m* 194 72| 103 -
Prozorske plohe (konvekcija)
jednostruko staklo m? 30 -
dvostruko staklo 7,02 m* 50 351
Zidovi
vanjski
prema sjeveru m? 6 -
u drugim smjerovima 32,7 m? 13 425
unutarnji, izmedu prostorija koje ne
treba klimatizirati 6 m’ 6 36
Krov, strop ili pod
krov, neizoliran m? 40 -
krov, s najmanjom debljinom
izolacije 25 mm 22,3 m? 17 379
strop, iznad kojeg je neklimatizirana
prostorija m? 6 -
strop, neizoliran, iznad kojeg je
tavan m? 25 -
strop, izoliran, iznad kojeg je tavan m? 10 -
pod, ispod kojeg je neklimatizirana
prostorija m? 6 -
Osobe u prostoriji
Broj osoba u prostoriji 2 100 200
s potrebom za svjezim zrakom 200 -
Elektri€ni uredaji
Snaga elektriénih uredaja [ [ 1000] [ w | | 1] | 1.000
Vrata i prolazi
Vrata i prolazi koji su stalno otvoreni
i vode u neklimatizirane prostorije m? 200 -
Ukupno potreban rashladni ucin (W) : 2.956
Tehnifki nrarafiin 17117 Rachladni 1iXin NiaXii urtic - 1R

Gradjevina javne namjene - Djeciji vrtic i jaslice Tehnicki proracun: 79/79
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1 - plinska kuglasta slavina DN 25
2 - regulator tlaka 3 bar/20 mbar

3 - plinomjer G-4 s toplinskom korekcijom

1.0 m
0.621 m3/h
DN32
0.336 m/s
0.002 mbar

dimenzionalna shema

20 m
0.621 m3/h
P
0.307 m/s
18.9 m
0.089 mbar 0621 m3/h
DN32
0.336 m/s
0.844 mbar

pregledna shema

30 m
0.621 m3/h S
DN32

0.336 m/s
0.005 mbar

0.8 m
0.621 m3/h
3/4"

44 m
0.621 m3/h Plinski stedn jak
3/4 & 7.0 kW

0.487 m/s 1 m3/h
0.017 mbar

-0.03 mbar
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18°C | 380W |oIX 20 | | 0 Cajna kuhinja 3 1.3 - Dnevni boravak 2 z1 10.4 773 200 58.9 9.6 2.99 0.18 1.5 25 20°C | 1321w cS f B 3 2.3 - Dnevni boravak 12 [Z2 10.4 783 200 59.0 9.2 2.51 0.17 14 3.15
=N S S 4 1.3 - Dnevni boravak 2 LZ4 10.4 778 200 52.7 9.3 2.93 0.19 1.5 25 s <X 4 2.3 - Dnevni boravak 12 z1 10.4 783 200 52.9 9.2 2.26 0.17 14 2.90
P X 39 9.4m2 | 28.1m3 26°C | 2100w |
-1.17 - a E M i) fQ | % g:) 4 m 1 m 5 1.3 - Dnevni boravak 2 Lz5 9.8 740 200 63.1 9.2 3.17 0.18 1.5 2,5 NIK 5 2.3 - Dnevni boravak 12 LZ 1 9.8 741 200 63.4 9.2 2.31 0.16 1.3 2.90
Spremiste 2 So | E&E < | ¢y 20°C | 827w 6 1.3 - Dnevni boravak 2 LZ6 9.8 744 200 57.0 9.0 3.03 0.19 1.5 25 S i 6 2.3 - Dnevni boravak 12 z1 9.8 741 200 57.5 9.2 2.11 0.16 1.3 2.77
~ S = m
S N 0Q
80m2 | 23.9m3 = ES \ A NINE TR
1670 | 520w T S | BTk — . 214 anll RZ 7-2. Kat (6) tp=45.0 °C 1s=35.8 °C dt=9.2 K (Heati
TR 3 N RZ 3 - 1. Prizemlje (6) tp=45.0 °C ts=34.9 °C dt=10.1 K (Heatin - 2.14 - g - 2. Kat (6) tp=45. §=35. =9.2K (Heating)
[*S =wio Y ¥ To ; Garderoba Ny ololo H=3496 Pa Qc=4989 W Mh=7.9 I/min dPmax=2477 Pa
L vl 4 ' N -1.21- H=4228 Pa Qc=5466 W Mh=7.8 I/min dPmax=2202 Pa 58m2 | 1673 =i Y : : : o
AN g - - - _— ola
N g ~ Total L N ﬁaﬁ |
l_ WC Domar Number of length of Pressure Flow 14 °C ow § >§ I I\{umpter of R 5 Cirou Cireu Soaci length of . Prlessure Veloci Flow
» . 46mz | 13.7m3 circuit Room Zone Circuit Circuit Spacing pipe Temp. loss Velocity rate Valve - S cireur oom one ircuit ircuit pacing pipe emp. 0SS elocity rate valve
2% HT,
11%’/5 18 °C 270 W (HT) area output gradient w settings SO | (HT) area o(‘ﬁ;_;’t gradient w settings
(HT) g )
. XX [m2] wj [mm] [m] [K] [kPa] [m/s] [l/min]
T - 1.20 - 7 74~ Drevni boravak 2 77 o i oy L sl e ] i} 55 -2.15 - s 1 2.4 - Dnevni boravak 13 zi 9.8 741 200 57.5 9.2 2.11 0.16 1.3 263
-1.18 - 38 WC Cistacica 2 1.4 - Dnevni boravak 1Z6 9.8 718 200 56.0 10.1 2.04 0.16 1.3 25 Odgojiteli <s 2 227 Drovniboravak 1 tZ1 28 nl 200 626 22 229 0.16 13 269
Kotlovnica S 46m2 | 13.7m3 3 1.4 - Dnevni boravak 3 [Z5 10.4 750 200 58.1 104 2.17 0.16 1.3 25 295m2 | 855m3 S v Do e 57 04 283 500 252 92 548 077 7 575
aS B 4 1.4 - Dnevni k 3 z4 10.4 754 2 2. 10. 2. 17 . ; T 4 - J ~ ~ ~ : - - -
247m2 | 7M2m3 i 192 e | 266W 5 74~ Dnevni ggggk: [Z3 sge 5 233 22.2 13.3; 2.23 g. 16 ;g gg 20°C | 2567 W T T . =2.16 - 5 2.4 - Dnevni boravak 14 Lz1 9.8 741 2Ll 2 9.2 2.07 L3[4 LAY 2L
3°C ow : ‘T ¥ ,-I\ 6 1.4 - Dnevni boravak 3 [Z2 9.8 719 200 57.6 10.0 212 0.16 1.3 2}5 26 °C 3600 W E 4' Ured 6 2.4 - Dnevni boravak 13 Lz 1 9.8 741 200 50.0 9.2 1.85 0.16 1.3 2.58
g — ) as N 223m2 | 64.6m3
J S = E E Dx'( 20 °C 1898 W
o XY = ©>> 26°C | 3000w RZ 8 - 2. Kat (6) tp=45.0 °C ts=36.0 °C dt=9.0 K (Heating)
~ (\‘ . . —_ o — o — . ~ 1 -
=31 -1.19 - RZ 4 - 1. Prizemije (6) tp=45.0 °C ts=33.9 °C dt=11.1 K (Heating) N o H=3395 Pa Qc=5255 W Mh=8.4 I/min dPmax=3395 Pa
a Radionica H=4272 Pa Qc=5561 W Mh=7.3 I/min dPmax=2277 Pa SRE Rl Total
5‘2: 13.9m2 | 41.6m3 Total EE = Number of length of Pressure Flow
18 °C 976 W Number of length of Pressure Flow g circuit Room Zone Circuit Circuit Spacing pipe Temp. loss Velocity rate Valve
circuit Room Zone Circuit Circuit Spacing pipe Temp. loss Velocity rate Valve ~ (HT) area O(‘,’_if;_gt gradient w settings
(HT) area output gradient w settings .
(HT) 9 [m2] wj [mm] [m] [K] [kPa] [m/s] [/min]
[m2] [W] [mm] [m] [K] [kPa] [m/s] [I/mln] 1 2.6 - Dnevn/: boravak 14 Lz 1 9.8 741 200 49.8 9.0 1.91 0.16 1.3 2.60
1 1.6 - Dnevni boravak 4 [z3 9.8 690 200 49.8 11.1 1.27 0.14 1.1 2.60 2 2.6 - Dnevni boravak 14 Lz1 9.8 741 200 54.9 9.0 2.09 0.16 1.3 2.65
2 1.6 - Dnevni boravak 4 Lz4 9.8 693 200 54.9 11.0 1.45 0.14 1.1 2.65 3 2.6 - Dnevni boravak 14 Lz 1 10.9 625 200 95.7 9.0 262 0.18 1.5 3.05
3 1.6 - Dnevni boravak 4 LZ5 10.9 765 200 62.0 11.2 2.02 0.16 1.2 3.55 4 2.6 - Dnevni boravak 14 Lz 1 10.9 825 200 61.9 9.0 3.12 0.18 1.5 3.60
4 1.6 - Dnevni boravak 4 LZ6 10.9 767 200 55.3 11.1 1.86 0.16 1.3 3.05 5 2.6 - Dnevni boravak 14 Lz 1 10.8 620 200 68.6 9.0 3.39 0.18 1.4 6.00 Open.
5 1.6 - Dnevni boravak 4 [Z2 10.8 764 200 69.0 7.1 2.28 0.16 1.3 6.00 Open. 6 2.6 - Dnevni boravak 14 Lz1 10.8 820 200 62.2 9.0 3.09 0.18 1.4 3.50
6 1.6 - Dnevni boravak 4 LzZ1 10.8 762 200 62.1 1.1 2.02 0.16 1.2 345
Instalacija centralnog grifanja - horizontalni razvod - suteren i prizemije
Glavni projekt - Strojarski projekt

Projektant: DraZen Pekcec, dipl.ing.stroj.

: ﬁe&“” Gradevina: Gradevina javne namjene - djecji vrtic i jaslice - Strojarske
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prizemilje

oprema i instalacije ne krovu - M - 1:200

lisca, pticai-sl.

%w

sprjecava ulaz

lisca, pticai-sl.

sprje¢ava ulaza

Instalacija centralnog grijanja - izometrijska shema i funkcionalna shema

Glavni projekt - Strojarski projekt
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-1.7 -

Kabinet

22.7m2 | 68.2m3

20 °C 1424 W

26 °C 2000 W

Cu 6,4/12,7 mm

cu 9,5/15,9 mm

suteren

Cu 9,5/22,2 MM

Cu 9,5/15,9 mm

-60 m3/h

-1.8-

Spremiste

22.7m2 | 68.1m3

20 °C 1137 W

26 °C 1800 W

Cu 9,5/15,9 mm

Cu 9,5/15,9 mm

-1.9-

Odgojitelji

25.8m2 77.5m3

20 °C 1269 W

26 °C 2600 W

ww 6'G1/5'6 M2

091 @

-1.1-

Dnevni boravak 1

=

60.0m2 | 180.1 m3

22 °C 4341 W

26 °C 4000 W

—

D

N

-1.23 -

Medicinska sestra

9.4 m2 28.1m3

22 °C 708 W

26 °C 1800 W

g
g
N
N
3
©
3
O|0|0
Cu 9,5/15,9 mm
1

!

09} @

. -60\m3/h

2

-60 m3,
60 m3/h
cu4/12,7 MM

RXYLQ18T

A
RXYLQ10T

B
RXMLQ8T

9.5x22.2mm

9.5x19.1mm

BHFQ22P1007

50m {

-1.3-

Dnevni boravak 2

59.9m2 | 179.8 m3

| 22°c—172269 W

26 °C 3800 W

— cu 9,5/15.9. MM

15.9x  KHRQ22M64T
31.8mm

15.9 x
5.0m|31.8mm

4

KHRQ22M64T

9.5x
18.0 m| 15.9mm

4

KHRQ22M20T

6.4x
3.0m|12.7mm

9.0m 4
12.7x  KHRQ22M29T9
25.4mm
9.5x
11.0m| 15.9mm
KHRQ22M20T
6.4x 6.4x
1.0m|12.7mm 3.0m|12.7mm

[ESESE==El

|EEEEEE |

B

26 24
FXAQ50A FXAQ50A

23

FXAQ50A

-60 m3/h
-60
(M
N >
- S
I
[S)
Qo -60\m3/h
©
<«
&
©
3
3
2
-60 m3/l
60 m3/h
culg4/12,7 MM
-1.4- -1.6-
D f vak 3 Dnevni boravak 4
59.9m2 | 179.8 m3 62.9m2 | 188.7 m3
22 °C 4226 W 22 °C 4941 W
26 °C 3800 W 26 °C 4200 W
VJ2
RXYSCQ4TV1
20.0m {
9.5x  KHRQ22M20T
15.9mm
8.0m
KHRQ22M20T
50m
KHRQ22M20T
6.4 x 6.4 x 6.4 x
50m 3.0m|12.7mm 2.0m|12.7mm 3.0m|12.7mm
EESEEE EEEE] B SESSSS
2.16 2.15 2.13 1.23
FXAQ32A FXAQ40A FXAQ20A FXAQ20A
3.0m 4 9.0m
9.5x  KHRQ22M29T9 9.5x
22.2mm 15.9mm
9.5x
16.0 m| 15.9mm
13.0m 4 4
12.7x  KHRQ22M20T KHRQ22M20T
19.1mm
6.4 x 9.5x 9.5x 6.4 x 6.4 x
1.0m| 12.7mm 5.0m|15.9mm 23.0m| 15.9mm 3.0m|12.7mm 1.0m| 12.7mm
i i I -
[E=======1 | M |l [ESS=SSSS EEEEEEE
— A
27 2.7 1.6 1.4
FXAQ50A FXFQ63B FXFQ63B FXAQ50A FXAQ40A

4

KHRQ22M20T

4

KHRQ22M20T

9.5x
15.9mm

6.4 x
12.7mm

7.0m

6.4x
1.0 m|12.7mm

B

[ESESE==El

FXAQ40A

1.1
FXAQ40A

9.5x
15.9mm

4

KHRQ22M20T

6.4x
12.7mm

FXAQ20A

3.0m

9.5x
15.9mm

EEEEES

FXAQ20A FXAQ25A

-2.7 -

PVN

97.8m2 | 283.5m3

20 °C 8248 W

26 °C 12000 W

prizemlje

—
———===HE=====E_--

—
‘/-I cu 12,7/19.1 M7
=
/ 1
5 (]
=

Cu 9,5/15,9 mm =

MR

'i Cu9,5/159mm =

Cu 9,5/15,9 mm

Wi

-2.1-

Dnevni boravak 11

-2.3- -24 -

Dnevni boravak 12

60.0m2 | 174.1m3

| Prievai boravak 13

22 °C 4642 W

26 °C

4600 W

-2.13 -

Kabinet

19.8m2 | 61.3m3

20 °C 1321 W

26 °C 2100 W

-2.15 -

Odgojitelji

29.5m2 85.5m3

20 °C 2567 W

26 °C 3600 W

4

KHRQ22M20T

6.4 x
12.7mm 50m

1.9

6.4x
12.7mm

EEEEES

B

>

©)

olo /
I

-2.16 -

Ured

223m2 | 64.6 m3

20 °C 1898 W

26 °C 3000 W

59.9m2 | 173. / 59.9m2 | 173.8 m3
——22°C | 4529w 22 °C 4529 W
26 °C 4500 W 26 °C 4500 W
krovni zavrsetak "lula" sa
zastitnom mreZicom koja
sprjeCava ulazak lisca, ptica i sl.
IS
IS
S
IS
|
U
kota gotovog krova
krovni zavrSetak "lula" sa
zastitnom mreZicom koja
sprjecava ulazak lisca, ptica i sl.
2250
nepovratna
zaklopka kao Zzaklopka kao
Helios RSKK 160 Helios RSKK 160
2 160 g 160
.| _~_ oftsisni ventilator otsisni ventilator ,_ |
/_ - aY . kao Helios kao Helios / - aY )
otsisni ve"nt// RR 160 RR 160 otsisni ve"nt//
kao Helios kao Helios
MTVA 100 MTVA 100
o250
nepovratna
zaklopka kao Zaklopka kao
Helios RSKK 160 Helios RSKK 160
2 160 g 160
. |~ otsisni ventilator otsisni ventilator . |
/_ - Ay . kao Helios kao Helios / - Ay .
otsisni vgntll RR 160 RR 160 otsisni vgnt//
kao Helios kao Helios
MTVA 100 MTVA 100

-2.6-

Dnevni boravak 14

62.9m2 | 182.4 m3

22 °C 5165 W

26 °C 4900 W

NAPOMENA

- pozicija 2 oznacava otsisni ventil, ventilator i nepovratnu
Zzaklopku

- svaki ventilator u centralno smjestenim ventiliranim
prostorijama upravijan je u sprezi sa rasvjetom prostorije
(kada se rasvjeta ukijuci ukljuci se i ventilator, a nakon
gasenja ventilacija nastavija raditi s viemenskom zadrskom)

- ventilator se na centralni otsisni kanal spaja fleksibilnim
komadom

- otsisani zrak nadomjesta se preko dozracne reSetke
oznacene pozicijom 1. Dozracna resetka je kao Helios LTG i
ugraduje se u donjoj zoni naznacenih vrata

- horizontalni razvodi izraduju se spirano falcanim cijevima
(spiro cifevi) kruZnog poprecnog presjeka &160mm, a
vertikalni razvod je limeni kanal @250 mm

Instalacija hladenja i ventilacije - horizontalni razvod - suteren i prizemije
Glavni projekt - Strojarski projekt

Projektant: DraZen Pekcec, dipl.ing.stroj.
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spremiste Tidert - M - It

50

2\
T/

@

@)

=

Centrometal
PelTec-Lambda 96
96 kW

kotlovnica

akumulacijski

spremnik

2160 bivalentni spremnik

300 | s elektricnim
grijacem 6 kW
3/N/400 V/50 Hz

IS
R R RRRILLRRRILLRNA

7 77777777777777777777777 77777
1 - kotao PelTec-lambda 96 kW
2 - sigurnosno-odzracna grupa 2,5 bara
3 - 4 - putni mijesajuci ventil s motornim pogonom
4 - zatvorena ekspanzijska posuda
5 - osjetnik povratnog voda
6b - akumulacijski spremnik
7 - osjetnik akumulacijskog spremnika gornja zona
8 - osjetnik akumulacijskog spremnika donja zona

10 - Vanjski osjetnik

Tlocrt - M - 1:500

]

[ F 8

Dispozicija opreme
Glavni projekt - Strojarski projekt

Projektant: DraZen Pekcec, dipl.ing.stroyj.
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[zvedba rova

100

300

300

100

preostala zemija

2.sloj nabijene sitne zemlje

N

materifal iz iskopa bez
kamenja i drugih primjesa

1.sloj nabijene sitne zemlje

traka za detekciju

JOSIP MARKULIN
POESKO-SLAVONSKA FUPANIJA
Potpisano: 26 042023,

Elektronitki potpis

suklacno uredbi (EU) broj 91022014
Wjerodostojnost ovog dokumenta moZete prowjeriti
skeniranjern CIR koda. Skeniranjern ovog koda, sustaw ée
Yas preusmiert na stranice izvornika ovog dokurnenta,
kako biste mogli potyrditi autentiénost. Njegova
vierodostojnost u ovorn digitalnorn obliku, valjana jei

istovjetna potpisanom dokumertu ufiziékorm obliku.

200 mm

pjescana posteljica

1000

Principijelna shema plinskog prikljucka

tvrd i slobodan pristup setu ili interventnoj slavini

glavni zapor (GZ) /X
kuglasta slavina NO 25 s cepom

1000

Celicna zastitna cijev

traka upozorenja

sedlo za busenje

pod plinom 110/32 mm

300-400
400

POZOR PLIN —

800

spojnica d=32 mm

PE-HD cijev 32x3 mm

perforirana drenazna cijev

Izvedba rova i principijelna shema plinskog prikljucka

Glavni projekt - Strojarski projekt

Projektant: DraZen Pekcec, dipl.ing.stroj.

Gradevina: Gradevina javne namjene - djecji vrtic i jaslice - Strojarske

Ke&«m

Dr V.Maceka 7
34000 Pozega
098/350-705

instalacije - na novofomiranoj k.c.br. 1436, k.o. PoZega

Investitor: Grad PoZega Merlo:
Trg Sv. Trojstva 1, PoZega -

rojprojekia: P - 2021 - 129 Datum izrade: prosinac, 2021. | crezto: 8




		2023-03-22T13:46:59+0100
	Dražen Pekčec


		2023-03-22T14:01:00+0100
	Zoran Fumić


		2023-04-26T13:22:41+0200


		2023-04-26T13:24:18+0200
	Not specified
	Document ArciveTimeStamp.




