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1. POVZETEK

Ko&no porocilo o izvedbi naloge se nanasa na opis koncepta in izvedbenih projektnih resitev za novo
javno stavbo splosnega druzbenega pomena. Investitor z oblikovanimi izvedbenimi reSitvami kandidira
za pridobitev finan¢nih spodbud na javnem pozivu Eko sklada j.s., 56SUB-LSRS17, za sofinanciranje
gradnje novih javnih skoraj ni¢-energijskih stavb v razredu novogradenj, ki so toplotno izolirane pretezno
z materiali mineralnega izvora.
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Prerez Cez bazenski del ter prerez Cez veé-etazni del

Projekt novogradnje je bil preverjen v fazi PZI. Na podlagi ugotovitev so bile izvedene izboljsave na
energetskih resitvah, najbolj obsezne so bile prilagoditve na toplotnem ovoju z intervencijami na strani
toplotno izolacijskih materialov.

Za potrebe te naloge se raCunsko obravnava novogradnja kot skoraj ni¢-energijska javna stavba, torej ne
kot tehnoloski objekt (izvzet je vpliv bazenskih tehnologij). Stavba obratuje samo v zimskem obdobju,
zato je brezpredmetna raCunska raba energije iz raunske metodologije, ki je povezana s poletjem.

Glede na detajlirane reitve v toplotnem ovoju in na ostalih energetskih temah se novelira vrednotenje
energijske ucinkovitosti objekta ter se izdelujejo ostale spremljajoe preverbe. Poleg navedenega se
podaja tudi naslednje ugotovitve v zvezi z izpolnjevanjem kriterijev iz razpisa Eko sklada:

- Toplotna prehodnost neprosojnih delov toplotnega ovoja stavb sme znaati U < 0,15 W/m?K. Ta
kriterij je ob upoStevanju potrjenih izboljav izpolnjen za vseh 17 tipi¢nih sklopih zunanjega
toplotnega ovoja stavbe, pri katerih se vrednosti gibljejo med 0,07 in 0,15 W/m’K.
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- Glede na strukturo sklopov toplotnega ovoja v fazi PZI je v njem uporabljenih 85,2% mineralnih
izolacij, s Cimer novogradnja kandidira v mineralnem razredu.

- Energijska uCinkovitost stavbe, izratunana po metodi PHPP, mora zna3ati Q, < 6 kWh/m?a, ta
kriterij je izpolnjen z evidentirano vrednostjo 5,0 kWh/m*a in torej zadostno rezervo v
ucinkovitosti, ki nastopa primarno kot posledica kompaktnosti in energetskih znagilnosti stavbe,
optimirane toplotne za3Cite ovoja stavbe in prilagojenega zunanjega stavbnega pohistva. Naveden
rezultat je seveda tudi posledica ostalih vplivnih dejavnikov, kot so npr. uginkovit sistem
centralnega prezracevanja, visoka zrakotesnost stavbe, itd.

- Obvezna je vgradnja zunanjega stavbnega pohistva s trojno zasteklitvijo, s toplotno prehodnostjo
U <0,9 W/m?K. Ta kriterij je glede na zahteve iz faze PZI in predvidene karakteristike stavbnega
pohistva izpolnjen za steklene fasade in okna ter vrata. Pri pozarnih in evakuacijskih vratih pa je
zaradi posebnih tehni¢nih zahtev dovoljena vrednost elementov U < 1,1 W/m?K.

- Vgrajen mora biti energijsko ucinkovit sistem prezralevanja prostorov z vraéanjem toplote
odpadnega zraka, pri katerem mora biti skupni izkoristek rekuperacije vsaj 80% pri ocenjenih
obratovalnih pogojih. Projektant strojnih instalacij je v PZI fazi z izborom dveh tehnologij za
prezraCevanje in spremljajofimi izrauni izkazal vratanje toplote v obmogju temperaturnega
izkoristka malo nad 80%.

- Stavba mora najmanj 50% letne dovedene energije za delovanje stavbe pokriti iz obnovljivih virov
energije. Za ogrevanje prostorov se predvideva preteZna uporaba toplotne &rpalke tipa zrak-voda
in toplote iz daljinskega sistema ogrevanja (DOLB). Priprava tople sanitarne vode pa je v celoti
pokrita iz termi¢nega solarnega sistema na strehi stavbe in izkori$¢anja toplote odpadne vode. Po
projektantski oceni in poslediénem izraunu se izkazuje tudi kriterij rabe OVE kot izpolnjen, z
vrednostjo 74%.

- Po izvedbi novogradnje mora biti s testom zrakotesnosti izmerjena vrednost za obodne
konstrukcije v razredu nso < 0,6 h™'. Izpolnjevanje tega kriterija morajo v sodelovanju zagotoviti
nalrtovalci stavbe, ponudniki gradbenih proizvodov ter izvajalci. V izradunih uginkovitosti
novogradnje je v tej fazi uporabljena zgornja mejna vrednost nso < 0,6 h™'.

- Zadodelitev spodbude so identificirani naslednji klju¢ni podatki. Znotraj toplotnega ovoja stavba
se nahaja po popisu prostorov in oceni skupno 2.390,19 m? povriin. Neto prostornina (zraka)
znotraj toplotnega ovoja znaa priblizno 14.257,37 m’. V stavbnem ovoju je vgrajeno zunanje
stavbno pohistvo v Alu izvedbi profilov.
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2. UVOD

Predmet strokovne storitve je raunska energetska presoja projektantskih resitev za novogradnjo, iz faze
PZI, s ciljno prilagojenim izborom izvedbenih reSitev za doseganje sofinanciranja novogradnje, ki je
toplotno zas¢itena z izolacijskimi materiali preteZno mineralnega izvora. Ratunska presoja je izvedena

skladno s tozadevno prakso sofinancerja, za energetsko evaluacijo projekta ter potrebnih izboljsav
projektnih reSitev, v sklopu kandidiranja za sofinanciranje sNES javne novogradnje pri Eko skladu.
IzraCuni in njihovi rezultati so torej ciljno prilagojeni za samo narogilo storitve ter se ne uporabljajo v
druge namene, npr. za certificiranje pasivne stavbe, kot podpora projektiranju instalacij, itd.

L]
PHPP-Energy balance calculation
Building:|Plavalni zimski bazen
Street: |parc.&t. 555, 554/4, 632/16 in 632/22 k.0. Nova Gorica
Postcode/City: {5000 [Nova Gorica
Province/Country: | Slovenija S1-Slovenia
Building type:|Sportni objekt
Climate data set:jud—01-Ljubljana - referenéno
Climate zone:|3: Cool-temperate Altitude of location: 309 m
Home owner / Client:|Mestna obéina Nova Gorica
Street:|Trg Edvarda Kardelja 1
Postcode/City: |5000 [Nova Gorica
Province/Country: |Slovenija |st-Stovenia
Architecture:|Projekt d.d. Mechanical engineer:|MM-BIRO d.o.0.
Street:|Kidri¢eva ulica 9a Street:| Tolminskih puntarjev 4
Postcode/City: {5000 lNova Gorica Postcode/City: | 5000 ]Nova Gorica
Province/Country:|Slovenija lSI-SIovonia Province/Country:|Slovenija ]SI-SlovenIa
Energy consultancy:|{dr. Miha Praznik, Gradbeni inititut ZRMK d.o.0. Certificati
Street: |Dimiceva 12 Street:
Postcode/City: {1000 ILjubljana Postcade/City: |
Province/Country:|Stovenija ]SI-slovenla Province/Country: i
Year of construction: 2020 Interior temperature winter [°C]: 20,0 Interior temp summer [°C) 25,0
No. of dwelling units: 1 intemal heat gains (IMG) heating case [W/m?): 28 IHG cooling case [W/m?] 28
No. of occupants: 150,0 Specific capacity [Wh/K per m* TFA]: 204 Mechanical cooling: x
Specific bullding characteristics with referenca to the treated floor area
Alternative
Treated floor area m? 2390,2 Criteria criteria___ Fullfilled??
Space heating Heating demand kWh/(m?a) 296 H - -
*
kWh/(m*a) 5,0 6.0 no
Heating load W/m?* 18 s - -
Space cooling Cooling & dehum. demand kWh/{(m?a) 1 H - -
Cooling load W/m? 7 < - - E
Frequency of overheating (> 25 °C) % - s - =
Frequency of excessively high humidity (> 12 g/kg) % 0 s - o
Airtightness Pressurization test result ngg 1/h s - :
Nonsenewable Primary Energy (PE) PE demand kWh/(m?a) < - E
PER demand kWh/(m?a) 104 < 5 S
Primary Energy Generation of renewable =
Renewable (PER) energy (in relation to pro- kWh/(m?a) 6 2 - 8
jected building footprint area)
2 Empty field: Data missing; -": No requirement

IzraCun je izveden po metodologiji PHPP V9, angleska verzija, na podlagi usklajenih izvedbenih resitev
za toplotno zasCito zunanjega ovoja stavbe ter predpostavk za ostale izbrane tehnologije in segmente. Pri
vrednotenju u¢inkovitosti projektnih resitev za zagotavljanje visje energetske u¢inkovitosti stavbe smo v
izraCunu uporabili podatke iz posredovane projektne dokumentacije in ostale podatke projektantov o
izbranih primerih ustreznih materialov, njihovih gradbeno fizikalnih lastnostih v sestavah (npr. toplotne
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prevodnosti materialov, stavbnega pohistva itd., ipd.), ter druge energetske ocene primerov ustreznih
sistemov in tehnologij po predlogu projektanta strojnih initalacij. Za potrebe te naloge se raunsko
obravnava novogradnja kot skoraj ni¢-energijska javna stavba, torej ne kot tehnoloski objekt (izvzet je
vpliv bazenskih tehnologij). Stavba obratuje samo v zimskem obdobju, zato je brezpredmetna radunska
raba energije iz raCunske metodologije, ki je povezana s poletjem.
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3. IZPOLNJEVANJE ZAHTEV JAVNEGA POZIVA

V fazi priprave izvedbenih naCrtov arhitekture in strojnih instalacij za novogradnjo, za oddajo
dokumentacije za sofinanciranje novogradnje po javnem pozivu Eko sklada, je bilo potrebno zagotoviti
izpolnjevanje ve¢ razpisanih kriterijev. Ti se nanaSajo na karakteristike toplotnega ovoja stavbe in
sistemov v njej.

3.1. TOPLOTNA ZASCITA NEPROSOJNIH ELEMENTOV TOPLOTNEGA OVOJA

Toplotna prehodnost neprosojnih elementov toplotnega ovoja se zagotavlja in po potrebi izboljuje s
ciljem doseganja vrednosti U < 0,15 W/m’K (opisi sestav in izratuni so v nadaljevanju poro¢ila):

Energy balance calculation with PHPP Version 9.6a

Passive House Components

Plavalni zimski bazen / Climate: Ljubljana - referenéno / TFA: 2390 m? / Heating: 29,6 kWh/(m?a) / Cooling: 1,5 kWh/(m2a) / PER: 103,7 kWh/(r

Go to: ‘AREAS' www.passivehouse.com/component-database

T bri Psi-alues) Ventilati :

Glazing Compact units

Window frames Heal recovery DHW
Building assemblies (U-Values)
Recommended starting values for optimisation: U-values for walls and roofs | Floor slabs: 0,15 W/(m*K) | 0,31 W/(m*K),

1
Total Interior
ID Building system Building assembly thickness U-Value (T
Summary of the constructions calculated in 'U values' worksheet m W/(m?K) -

01ud PS-01 tla na terenu PS-01 tla na terenu 0,960 0,111 0
02ud PS-02 tla na terenu PS-02 tla na terenu 0,980 0,111 0
03ud PS-03 tla na terenu PS-03 tla na terenu 0,980 0,111 0
04ud PS-04 tla na terenu PS-04 tla na terenu 0,800 0,153 0
05ud PS-05 tla na terenu PS-05 tia na terenu 0,800 0,153 0
06ud PS-06 tla na terenu PS-06 tla na terenu 0,801 0,152 0
07ud KR-01 ravna AB streha s prodcem KR-01 ravna AB streha s prodcem 0,700 0,108 0
08ud KR-02 ravna AB streha z AB ploséami KR-02 ravna AB streha z AB ploséami 0,900 0,107 0
09ud KR-03 ravna AB streha s folijo KR-03 ravna AB streha s folijo 0,633 0,109 0
10ud KR-04 posevni del strehe KR-04 posevni del strehe 0,735 0,080 0
11ud C0-01-02-03 coki in izolacija temelja C0-01-02-03 cokl in izolacija temelja 0,480 0,152 0
12ud Z0-03-04-05-08 zunanja AB stena s fasadnim {20-03-04-05-08 zunanja AB stena s fasadnim 0,555 0,143 0
13ud Z0-07 fasadni panel z notranjo oblogo Z0-07 fasadni panel z notranjo oblogo 0,610 0,140 0
14ud Z0-09 fasadni panel Z0-09 fasadni panel 0,250 0,149 0
15ud Z0-10 zunanja AB stena z izolacijo Z0-10 zunanja AB stena z izolacijo 0,520 0,148 0
16ud Z0-12 ostresje V-Z Z0-12 ostresje V-Z 0,657 0,068 0
17ud Z0-13 ostresje S-J Z0-13 ostresje S-J 0,652 0,089 0
18ud 0,657 0,128 0

Toplotne prehodnosti neprosojnih elementov po izboljsavah sestav

Toplotne prehodnosti elementov, ki so izpostavljeni ter mejijo npr. na zunanji zrak, se gibljejo v obmogju
zahtevanih nizjih vrednosti. Pri sklopih z zmanjSanimi transmisijskimi toplotnimi izgubami, ker npr.
mejijo na teren, so prav tako izbrani sistemi toplotne zasCite s toplotno prehodnostjo do izpostavljene
mejne vrednosti.
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3.2. ZUNANJE STAVBNO POHISTVO

Obvezna je vgradnja zunanjega stavbnega pohiStva s trojno zasteklitvijo, s toplotno prehodnostjo znotraj
mejne vrednosti U < 0,9 W/m?K:

- Predvidena je vgradnja zunanjega stavbnega pohistva tj. steklenih fasad, oken in zastekljenih vrat z
Alu profili. Za izpolnjevanje kriterija razpisovalca je projektant predlozil dokazila, iz katerih so
razvidni rezultati izraCunov stavbnega pohistva, skladno s tozadevnim standardom. Glede na zahteve
projektanta je potrebno izbirati naslednje energijske karakteristike komponent: toplotna prehodnost
profilov za panele giblje v povpre&ju med Ur = 0,81 in 0,99 W/m?K, v kombinaciji z zasteklitvijo s
toplotno prehodnostjo Ug = 0,50 W/m?K. Ker velike steklene povrine nimajo zunanjih sengil je na
njih predvidena uporaba son¢no zas€itnih stekel s solarnimi dotoki g =22% ter toplotno prevodnostjo
distanénika ¥ = 0,07 W/mK. Skupna toplotna prehodnost elementov, ob upostevanju predhodnih
zahtev, po izratunih in dokazilih za elemente rezultira v vrednosti Uy < 0,90 W/m?K, kar sovpada za
zahtevo sofinancerja.

- Pri vratih je doseZena vrednost toplotne prehodnosti niZja od mejne vrednosti Up < 0,9 W/m?K. Pri
evakuacijskih vratih za tehni¢ne prostore, kjer gre za elemente s posebnimi tehni€nimi zahtevami, je
predviden izbor elementov s prehodnostio U < 1,1 W/m’K, kar je sprejemljivo po tolmagenju
sofinancerja.

3.3. ENERGIJSKO UCINKOVITO PREZRACEVANJE IN KONDICIONIRANJE PROSTOROV

Glede na zahteve razpisovalca mora biti vgrajen energijsko u€inkovit sistem prezracevanja prostorov, z
vratanjem toplote odpadnega zraka vsaj 80%, pri normalnih obratovalnih pogojih.

V PZI nalrtih prezracevanja novogradnje mora biti razvidno energijsko u€inkovito prezratevanje, kot je
navedeno predhodno, za vse prostore v toplotnem ovoju stavbe. Pri tem so lahko posamezni prostori v
dovodnih, preto¢nih ali odvodnih conah zraka ali pa v njihovi kombinaciji.

Prostori novogradnje so v najve¢jem obsegu kondicionirani, kar pomeni da so poleg ustrezne oskrbe z
zrakom tudi centralno ogrevani. Klju¢ni prostori se lahko tudi pohlajujejo z aktivnimi in pasivnimi
sistemi.

Za prezraCevanje bazenskega dela in ostalih prostorov je predvidenih ve¢ tehnologij. Vraanje toplote je
pri dveh napravah v vrednosti najmanj 80,2% in 80,4% 88,3%, kar izhaja iz izraCunov za sezonske robne
pogoje in dokazil za same naprave. Naprave izkori$¢ajo odpadno toploto prezracevanja s toplotno &érpalko.

3.4. ENERGIJSKA UCINKOVITOST NOVOGRADNJE

Energijska ucinkovitost stavbe, izratunana po metodi PHPP z referen¢nimi klimatskimi podatki
razpisovalca, mora po zahtevi javnega poziva znaati Qn < 6 kWh/m?a, in je dejansko ovrednotena na
vrednost 5,0 kWh/m’a oziroma 29,6 kWh/m®a, po meseni metodi izraduna. Izpisi vseh kljuénih
elementov izracuna po metodologiji PHPP se nahajajo v prilogah.

Stavba prakti¢no nima ve¢jih potreb po aktivnem pohlajevanju, saj bi tak$ne energetske potrebe nastopile
v obdobju, ko objekt ni v uporabi (poletje).

Glede na zasnovo toplotnega ovoja ter predpostavljene energetske sisteme je energijski kriterij izpolnjen
z evidentirano vecjo rezervo. Rezultat nastopa zaradi izboljSane toplotne zasCite ovoja stavbe, zaradi
povetane energijske ucinkovitosti prezracevanja in kakovostnega stavbnega pohistva. Upostevati je
potrebno tudi znailnosti oblikovanja stavbe ter njeno kompaktnost, zaradi katere je potrebna energija za
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ogrevanje na enoto prostornine relativno nizka, ob primerjavi z rabo energije na enoto povrsine pa je
specifina raba relativno visja.
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Rezultat mesecne in letne metode izracuna potreb po energiji za ogrevanje in pohlajevanje

3.5. KONDICIONIRANA POVRSINA IN PROSTORNINA STAVBE

V toplotnem ovoju stavbe se nahajajo — po popisu iz PZI na¢rtov arhitekture (tabele v prilogi) - prostori
skupne povrsine 2.390,19 m?.

Svetla tj. prezrafevana viSina prostorov se giblje v povpreéni vrednosti 5,96 m. Neto volumen
novogradnje, Ki je upostevan za izraun energijskega kazalnika, znasa 14.257,37 m®.
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3.6. VKLJUCEVANJE OVE V ENERGETSKO OSKRBO STAVBE

Novogradnja mora po zahtevah razpisovalca najmanj 50% letne dovedene energije za delovanje stavbe
pokriti iz obnovljivih virov energije.

Novogradnja se s toploto oskrbuje iz ve¢ sistemov. Energijsko uginkovit sistem daljinskega ogrevanja na
lesno biomaso in toplotna Crpalka tipa zrak-voda pokrivata predvsem potrebe stavbe po toploti za
ogrevanje prostorov in prezraCevanje v ogrevalni sezoni. Sprejemniki sonéne energije na strehi so
namenjene pripravi tople sanitarne vode, predgrevanje pa z toploto odpadne vode. Segrevanje bazenske
vode ni predmet tega vrednotenja. Eventualna pohlajevanja se izvajajo na pasivni nacin ter z aktivnimi s
sistemi v stavbi, v katerih visek energije, ki je izvor potrebe po pohlajevanju, nastopa npr. kot vir energije
za delovanje toplotne ¢rpalke.

Po ratunskih podatkih iz ocene novogradnje po metodi PHPP so dobljene naslednje vrednosti za kljune
segmente rabe energije v stavbi:

- Za ogrevanje in prezraCevanje prostorov v ¢asu ogrevalne sezone se predvideva uporaba toplote iz
toplotne Crpalke tipa zrak-voda ter sistema daljinskega ogrevanja (lesna biomasa). Tehni¢na izvedba
vezave omogoc€a napajanje z obema viroma, po potrebi, glede na temperaturne razmere.

- Pri dobavi toplote za pripravo tople vode se uposteva vecinski delez, katerega pokriva termicni solarni
sistem, s projektantsko oceno vsaj 60 MWh/a. Eventualno razliko pa vir toplote za ogrevanje, npr. TC.

- Elektri¢na energija se bo v glavnem uporabljala za delovanje nastetih sistemov ter za razsvetljavo in
ostale manjSe porabnike v stavbi.

- Za ogrevanje in prezraCevanje prostorov je po racunski oceni potrebno letno dovesti ca. 71 MWh/a
toplotne energije. Za pripravo tople sanitarne vode in distribucijo vode in ogrevalnega medija je
potrebno dovesti 90 MWh/a toplotne energije.

- Za razsvetljavo in ostale porabnike elektri¢ne energije je ocenjena letna poraba elektrike na 18
MWHh/a, za tehni€ne sisteme (prezracevanje, ogrevanje, toplotna oskrba) pa 15 MWh/a.

delitev pokriva- PHPP
% MWh/a | MWh/a

topla voda, TC 33% 30,2 90,2
topla voda, SONCE 67% 60,0

tehnika 45% 14,9| 32,9
razsvetljava, ostalo 55% 18 :

Delitev energijskih potreb po nosilcih energije in tehnologijah

Ocenjuje se, da se s termi¢nim solarnim sistemom in toplotno &rpalko zagotovi 54% delez OVE v

dovedeni energiji za obratovanje, brez upoStevanja OVE v daljinskem sistemu ogrevanja, z njim vred pa
74%:
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POTREBNA ENERGUA

topl.ener. pretvarba | elektrika
MWh/a %, COP | MWh/a
36,0 80%
35,0 3,5
50 3,8
topla voda, T¢ 30,2 3,5
topla voda, SONCE 60,0
tehnika 14,9
razsvetljava, ostalo 18

Ocena deleza OVE v dovedeni energiji za obratovanje stavbe

3.7. UPORABLJENI TOPLOTNO IZOLACIJSKI MATERIALI

V toplotnem ovoju novogradnje se po uskladitvah v PZI nahajajo toplotno izolacijski materiali pretezno
mineralnega izvora, ki dosegajo volumski delez 85,2%.

Opisi sklopov toplotnega ovoja so podani v tabelah v nadaljevanju, novelirani opis konstrukcijskih
sklopov iz PZI nacrta arhitekture pa so v prilogi.

A sintetiéno | biolosko | mineralno | sinteti&no | bioloSko | mineralno |

PS-0l1tla naterenu 8,0 0,080 0,000 0,500 0,6 0,0 4,0

PS-02 tla naterenu 366,6 0,080 0,000 0,500 29,3 0.0 183.3
PS-03 tla naterenu 99,6 0,080 0,000 0,500 8,0 0,0 49,8

PS-04 tla naterenu 2789 0,000 0,000 0,500 0,0 0,0 139,5

PS-05 tla naterenu 220,5 0,000 0,000 0,500 : 0,0 0,0 110,2

PS-06 tla naterenu 354,6 0,000 0,000 0,500 0.0 0,0 177,3
KR-01 ravna AB streha s prodcem 14,0 0,320 0,000 0,000 13,1 0,0 0,0
KR-02 ravna AB streha z AB ploi¢ami 7,7 0,320 0,000 0,000 2,5 0,0 0.0
KR-03 ravna AB streha s folijo 55,5 0,320 0,000 0,000 17.8 0,0 0.0

KR-04 posevni del strehe 1224,1 0,080 0,030 0,300 97,9 36,7 367,2
C0-01-02-03 cokl in izolacija temelja 1563,1 0,220 0,000 0,000 33,7 0,0 0,0

Z0-03-04-05-08 zunanja AB stena s fasadnim panelom 639,3 0,000 0,000 0,250 0,0 0,0 159,8
Z0-07 fasadni panel z notranjo oblogo 243,8 0,000 0,025 0,250 0,0 6,1 60,9
Z0-09 fasadni panel 20,9 0.000 0,000 0,250 0.0 0,0 52
Z0-10 zunanja AB stena z izolacijo 48,0 0,000 0,000 0,255 0,0 0,0 12,2
20-12 ostresje V-Z 130,0 0,000 0,000 0.630 0,0 0,0 81,9
20-13 ostresje S-J 165,8 0,000 0,000 0,370 0,0 0,0 61,3
0,000 0,000 0,000 0,0 0,0 0,0

202,9 42,8 1412,8

12,.2% 2,6% 85,2%

3.8. OPISI SESTAV ELEMENTOV TOPLOTNEGA OVOJA STAVBE

Opisi so za potrebe izratunov in usklajevanj povzeti po seznamu iz faze PZI:
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Assembly no. Building assembly description Interior insulation?

{PS-01 tla na terenu ]
Heat transmission resistance [m*K/W]
Orientation of buiding element}3-Floor interior Ry} 0,17
Adjacent to{2-Ground exterior R,,:i 0,00

Area section 1 5 [WHmK)]  Area section 2 (optional) 2 [WImK)] Area section 3 (optional) A [WI(K)] Thickness [
cementni estrih 1,600 70
sistemske ploéle za talno 0,034 [PF Fragmat debelina plosce brez = 20
ogrevanje EPS 034 i Stirotermal Duo Cepkov, ostalo v estrihu
EPS 034 0,034 |npr. Fragmat EPS150 50
hidroizolacija 0,190 10
AB ploita 2,200 300
penjeno steklo, nasutje 0,080 |npr. Geocell 500

Percentage of sec. 1 Percen of sec. 2 Percentaga of sec. 3 Total
[ T
Uvalie supuenem[:] WH(IT?K) U-value: W/(m’K)

y no. Interior insulation?
[PS-OZ tla na terenu

Heat transmission resistance [mKW}

Orientation of buiding element|3.Floor interlor Ryj 0,17
Adjacent to{2-Ground exterior R,:i 0,00
Area section 1 1. [WilmK]}]  Area section 2 (optional) X [W/(mK)] Area section 3 (optional} Wi mK)] Thickness [mm]
keramika, lepilo 1,400 15
cementni estrih 1,600 75
sistemske plodle za talno 0034 0PI Fragmat debelina plo3ce brez 30
ogrevanje EPS 034 ! Stirotermal Duo cepkov, ostalo v estrihu
EPS 034 0,034 |npr. Fragmat EPS150 50
hidroizolacija 0,190 10
AB plo$ta 2,200 300
penjeno steklo, nasutje 0,080 inpr. Geocell 500
Percentage of sec. 1 Percentage of sec. 2 Pe: ge of sec. 3 Total
100% Ej ] | [ 98,0 [em
U-vale supplemant[:Wl(m‘K) U-value: WI(m‘K)
Assembly no. Interior insulation?
PS-03 tla na terenu i
Heat transmission resistance [mKW)
Orientation of buiding element|3-Floor interior Ry} 0,17
Adjacent to{2-Ground exteriorR,;:;} 0,00
Area section 1 » [WAmK)}  Area section 2 (optional) A [WilaK)| Area section 3 (optional)  *{Wi(mK)) ‘Thickness [rmm
keramika 1,400 10
hidroizolacija 0,190 5
cementni estrih 1,600 75
sistemske plodfe za talno 0.034 npr. Fragmat debelina plosie brez 30
ogrevanje EPS 034 ! Stirotermal Duo éepkov, ostalo v estrihu
EPS 034 0,034 inpr. Fragmat EPS150 50
hidroizolacija 0,180 10
AB plodta 2,200 300
penjeno steklo, nasutje 0,080 inpr. Geocell 500
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% e L | [[980 [em

Uvanesupperent| Wi Uvalue: 0,411 im0

Porotilo se sme reproducirati samo v celoti

12/66



Assembly no

Interior insulation?
PS-04 tla na terenu I
Heat transmission resistance [m*K/W)]
Orientation of building efement|3-Floor interior Ry} 0,17
Adjacent to|2-Ground exterior R,, 0,00

Area section 1 ).[Wi(mi)) Area section 2 {optional) A[WI{mK)] Area section 3 (optional) 2. (Wi mi)] Thick [mm
zasgitni premaz 0,200 0
AB plosta 2,200 300
penjeno steklo, nasutje 0,080 {npr. Geocell 500

Percentage of sec 1

U-value suppiememl:VW(m'K)

Percentage of sec 2
100%

Percentage of sec 3 Total
! I | 80,0 Icm
U-valua:WI(rn’K)

Assembly no

Interior insulation?
PS-05 tla na terenu !
Heat transmission resistance (m?PK/W]
Orientation of building element|3-Floor Inferior R, § 0,17
Adjacent to|2-Ground exterior R, 0,00
Area section 1 . [WimK]]  Area section 2 (optional) A[Wi{mKK)] Area section 3 {optional 2. [ mK)] Thickness ||
AB plodta 2,200 300
penjeno steklo, r tj 0,080 [npr. Geocell 500

Percentage of sec. 1
100%

U-value supp(ememEW(m‘K)

Percentage of sec. 3 Total
T Lavg

U-value:Wl(m’K)

Assembly no

Interior insulation?

IPS-OG tla na terenu

Heat transmssion resistance [mfK/W]

U-value supplemnt[:Wl(an)

Percentage of sec. 2
100% i |

Orientation of building element|3.Floor interior Ry§ 0,17
Adjacent to |2-Ground exterior R,.:;j 0,00
Area section 1 . [WimK]] Area section 2 (optional) +[WimK)]_Area section 3 (optional) 2. [Wi{mi)) Thickness [mm]
e poksi 0,200 1
AB plosca 2,200 300
penjeno stekio, nasutje 0,080 |[npr. Geocell 500
Percentage of sec. 1 Percentage of sec. 3 Total

[80,4 |om

U-value:Wl(m'K)
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Aas no. Interior i ion?
! KR-01 ravna AB streha s prodcem |
Heat transmission resistance (n?K/W
Orientation of buiking element|1-Roof interior R,{ 0,10
Adjacent to|1-Outdoor af exterior R,,'| 0,04
Area section 1 A(WHAK)] Areasection2 (optional) ___%[WAK)) Areasection3 (optonal)  AMKmK)]  Thickness [mmj
AB plo&ta 2,200 250
naklonski beton 2,200 |naklon 0 do 55mm 28
parna zapora 0,190 1
XPS 036 0,036 |npr. Fibran XPS 300 160
XPS 036 0,036 |npr. Fibran XPS 300 160
stredna PVC folija 0,190 2
prodec 1,400 G 100
Percentage of sec 1 Percentage of sec 3 Total

100%

Pefcuwnﬁ of sec 2

U-value uuppbnsnt:W(an)

70,0 |

U-value:| 0,108 [wim

Assel no Interior insulation?
[ [KR-02 ravna AB streha z AB ploami |
Heat transmission resistance [mPK/MW)
Orientation of bulding slement|1-Roof interior R, | 0,10
Adjacent to|1-Outdoor ai exterior R,/ 0,04

Area section 1 +[WHmi)] Arsa section 2 (optional) ) [Wi{mK}] Area section 3 {optional) A [WR oK) Thickness
AB plosta 2,200 250
naklonski beton 2,200 |naklon 0 do 55mm 28
parna zapora 0,190 1
XPS 036 0,036 |npr. Fibran XPS 300 160
XPS 036 0,036 |npr. Fibran XPS 300 160
stredna PVC folija 0,190 i T 2
AB plodta 2,200 300

Percentage of sec 1
100%

Percsmnﬁol sec 2

U-value aupphmt: WH{n"K)

Total

[ 80,0 |-

Perc o of sec 3
l i

U-value:| 0,107 (Wi

Assembly no Intarior insulation?
KR-03 ravna AB streha s folijo |
Heat transmission resistance [atKMW
Crientation of buiding element ’1_-I-lo_o—f'__ interior R, _.671])“
Adjacent to|1-Dutdoor ai exterior R,,.{ 0,04
Area section 1 »WAmK)] Area section 2 {optional) . [WifmK)] Area section 3 [optional] A (wimi)] Thickness [mm
AB plosta 2,200 200
|naklonski beton 2,200 |nakion 80 do 140mm 110
parna zapora 0,190 oo 1
XPS 036 0,036 npr. Fibran XPS 300 160
XPS 036 0,036 |npr. Fibran XPS 300 160
stredna PVC folija 0,190 2
Percentage of sec 1 Total

Percentage of sec 2
100% r

U-value aupplermn(l ]W(m‘K)

Percent of sec 3
T Leaae
U-value:VW(m'K)
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Asse no. Interior insulation?
KR-04 pogevni del strehe Fol s [ 3
Heat transmission resistance [mK/W]
Orientation of bulding element |2-Wall interior R, | 0,13
Adjacent to|1-Outdoor alr exterior R,:| 0,04
Area section 1 - [WimiK)] Area section 2 (optional} A [WHirK)] Area section 3 (optional} A [wi(reK)] Thickness {mmj
lesno vlaknene plosie npr. AMF Heradesign
080 0,080 suparfine 30
sloj zraka 1,530 N 50
stoj zraka 1,530 '12"’2',‘&'1‘('] o8 = 0,130 200
0SB 2x 0,130 - 4
parna zapora, lo¢ilni slof 0,190 1
steklena volna 032 0,032 letvanje 20/15/150 0,130 150
|steklena voina 032 0,032 |letvanje 20/15/150 0,130 150
0sB 0,130 22
PIR v nakionu 0,027 |npr. Bauder PIR MF 60 80
:I;umensd in pokrivni 0,200 8

Percentage of sec 1 Percentage of sec 2 Percentage of sec. 3 Total
™ Fom | 735

U-value auppbmﬂlEW/(ﬂfK) U-value: W(?K)

Assel no Interior & ion?
[ 12ud |c0-01-02-03 cokl in izolacija temelja | i
Heat transmission resistance (MW
Oriantation of buiding element |2.Wall nteriorR,{ 0,13
Adjacent to|2-Ground exteror R,,:| 0,00

Area section 1 L[WI{mK)] Area section 2 (optional} A [WiimK)] Area section 3 {oplional) AWK T [rorr
AB stena 2,200 250
hidroizolacija 0,190 10
XPS035 0,035 |[npr. Fibran XPS 300 120
XPS 035 | 0,035 |npr.Fibran XPS 300 100
gumbasta folija ali
plotevinasta maska

Percentage of sec 1 Percentage of sec 2 Percentage of sec 3 Total
r
100% ; | [48,0 |

U-value supplerrnnli:W(m'K) U-Value:W(m’K)

Asserrbly no — Interior insulation?
13ud IZD-OS-OMS—OB zunanja AB stena s fasadnim panelom ]
Heat transmission resistance [m'K/W]
Orientation of buiding element |2-Wall interior Ry 0,13
Adjacent to|1-Outdoor aifl exterior R,:] 0,04
Area section 1 Wi mK])] Area section 2 [optional) AW mK)] Area section 3 {optional) A[WAHmKY) Thickness [mmy
(v delu notri keramika,

ABStena 2,200 akusti€na ploséa, ipd) 250
mirujodi zrak 0,300 |{tudi podkonstrukcija) 55
plotevina 50,000 1
kamena volna 038 0,038 ;g; PGB AR 249
ploevina 50,000 1

Percantage of sec. 1 Percentage of sec 2 F ge of sec 3 Total
100% l ! l | 55,5 |cm
U-value supplermmi |W(ni'K) U-value:W(m’K)
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Percentage of sec. 1 Percentage of sec. 2
100%
U-value supplemem:W(m‘K)

ly no. Interior insulation?
[ 14ud lZO-07 fasadni panel z notranjo oblogo |
Heat transmission resistance [m*K/W]
Orientation of buiiding element [2-Wall interior R, | 0,13
Adjacent to|1-Outdoor ai exterior R,,:{ 0,04
Area section 1 X[WHmK)] Area section 2 (optional) J.[WHmK)] Area section 3 (optional) 2 [WimK)] Thickness [mm)
’i;s—ene akusti¢ne plo&te 0,095 |npr. AMF Heradesign 25
mirujoci zrak 1,820 |(tudi podkonstrukcija) 280
mirujodi zrak 1,820 |(tudi podkonstrukcija) 55
plog¢evina 50,000 1
kamena volna 038 0,038 ;:; pansiiiimolETV 249
plogevina 50,000 1
Total

Fhrcemar_e of sec. 3

U-valua:wt(lﬂ‘K)

[81,0 |

Assel no Interior insulation?
[ 15ud |20-09 fasadni panel
Heat transmission resistance (KW
Orientation of building element|2-Wall interior R, | 0,13
Adjacent to{1-Outdoor ai exterior R,,/| 0,04
Area section 1 2. [Wi(mK)] _Area section 2 (optional) 7. [Wi{mK)] Area section 3 {optiona) X Wi mK]] Thickness [mm
ploéevina 50,000 1
kamena volna 038 0,038 |7br panel Trimo FTV 29
ploéevina 50,000 1
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec 3 Total
o e o
U-value supplement U-value:| (,149 |W(mK)
Assel no Interior insulation?
16ud |zo-1o zunanja AB stena z izolacijo |
Heat transmission resistance [m*KW]
Orientation of butding element}2-Wall interior R, | 0,13
Adjacent to|1-Outdoor aif exteriorR,, | 0,04
Area section 1 * [WimK]] Area section 2 (optional) 2. (W/{mK)] Area section 3 (optional) 2 [WifmK]] Thickness |
AB stena 2,200 250
med pocinkanimi npr. Knauf Insulation
kamena volna 035 0,035 profili Unifit 035 120
lesna volna 0,100 8
npr. kombi plosta
kamena volna 040 0,040 DRVOTERM DTO3 135
lesna volna 0,100 8

Percentage of sec. 1 Percentage of sec 2
100%

tU-value supplement| 0,01 WH{(mK)

Percentage of sec. 3

Total

[52,0 |

U-value:| 0,148 |W(rK)
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Assembly no Interior insulation?

17ud |20-12 ostregje vz |
Heat transmission resistance {m*K/W]
Orlentation of bukding element|2-Wall interier R, | 0,13
Adjacent to}1-Outdoor ai exteriorR,,§ 0,04
Areasectonl — . [WImK])] _Area section 2 (optional) »[WImK]}] Area section 3 {optional) 2 [WImK])] Thickness ngl
stenska obloga 0,200 25
|parna zapora 0,190 |parna zapora 0,190 ]
npr. Knauf Insulation
kamena volna 035 0,035 Unifit 035 lesena podkonstrukcija 0,130 220
npr. Knauf Insulation X
kamena volna 035 0,035 Unifit 035 podkonstrukcija 0,130 240
ploéevina 50,000 1
kamena volna 038 0,038 ;‘?; I WD 171
ploéevina 50,000 1

Percentage of sec 1 Percentage of sec. 2 Percentage of sec. 3 Total
85% i 15,0% l I 65’7 |cm

U-valuesupplement]:]W(m‘K) U-value:| 0,068 |wi(mK)

A bly no Interior insulation?
| 18ud |20-13 ostresje S-J ]
Heat transmission resistance [mK/W]
Qrientation of building element|2-Wall interior R, § 0,13
Adjacent to}1-Outdoor al exterior R, { 0,04
Area section 1 ). [WimK)] _Area section 2 [optional) A[WI(mK)] Area section 3 (optional) 2. [WimK)] Thickness [mm|
leseni stre$ni nosilec 0,130 280
parna zapora 0,190 0
kamena volna 035 0,035 pecInaubinsulation lesena podkonstrukcija 0,130 200
Unifit 035

plo¢evina 50,000 1
kamena volna 038 0.0 |70 panel Trimo FTV m
plogevina 50,000 1

Percentage of sec. 1 Percentage of sec. 2 Percentage of sec 3 Total
85% [150% | [ 652 |

U-value supplemer\ll WI(mPK) U-value:| 0,089 Wik

Assembly no \nterior insulation?

19ud

Heat transmission resistance [m*K/W]

Orientation of buiiding element 2-W-aH_ interior R, f 0,13
Adjacent to|1-Outdoor ai exterior R,, 0,04

Area section 1 A[WImK]] Area section 2 (optional) »[Wi{mK]] Area section 3 (optional} 2. Wi mK)] Thick [r
stenska obloga 0,200 25
mirujoti zrak 1,800 360
parna zapora 0,130 0
kamena voina 035 0,035 P RIAUVINSUIGN lesena podkonstrukcija | 0,130 100
plodevina 50,000 1
kamena volna 038 0038 | - s 171
ploevina 50,000 1

Percentage of sec. 1 Percentage of sec 2 Percentage of sec 3 Total
100% i i J | 65.7 |cm
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4. PRILOGE
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4.1. POVRSINE IN PROSTORNINE NOVOGRADNJE

etaza §t. prostor m2 m3 _ ogrevano sestava tlaka
Pritlicie
P.01 vetrolov 6.76 18,25 21°C PS-01
P.02 WCm 6,07 16,39 20°C PS-03
P.03 WC Z+inv, 5 13,49 20°C PS-03
P.04 ava 64,32 173,67 21°C PS-02
P.05 garderobe 142,15 383,81 24°C PS-02
P.06 stopnice 4,27 16,65 20°C -
P.07 hodnik 5532 149,36 24°C PS-02
P.08 prhe m 7.67 20,7 24°C PS-03
P.09 prhe 2 7,55 20,38 24°C PS-03
P.10 WCz 10,92 29,49 24°C PS-03
P.11 WCm 152 41,04 24°C PS-03
P.12 previjalnica 6,96 18.8 24 °C PS-03
P.13 hodnik 9,99 26,98 20°C PS-02
P.14 gard 0s.m 7,48 20,2 20°C PS-03
P.15 gard.0s8.Z 7,57 20,45 20°C PS-03
P.16 odmoros. 17,89 475 20°C PS-02
P.17 gistila 4,59 1395 20°C PS-03
P.18 baz. teh 20,15 70,03 posredno PS-04
P.19 komp. baz nepl. 32,67 68,61 posredno PS-04
P.20 rezerv. odp. voda 66,5 139,65 posredno PS-04
P.21 komp. baz 100,62 211,31 posredno PS-04
P.22 teh.prostor 61,82 129,38 posredng PS-05
P.23 teh.prostor 53,98 156,55 posredno PS-05
P.24 teh.prostor 5398 156,55 posredno PS-05
P.25 Teh. prostor (filtri) 274 .84 955,08 posredno PS-06
P.26 dvig. jaek 3,65 179 posredno PS-05
P.29 teh. prostor 9,76 32,71 posredno -
1.057,38 m? 2.968,88 m*
Nadstropie
N.01 stopnice 13,86 481 -°C -
N.02 hodnik 11,97 32,31 24°C PS-07
N.03 hodnik 21,75 68,73 24°C PS-08
N.04 WC Z+inw. 4,46 12,05 24°C PS-08
N.05 WC 2 3.29 8.89 24 °C PS-08
N.06 WCm 6,14 16,59 24°C PS-08
N.07 prhe 43 11,61 24°C PS-09
N.08 resevalec 69 18,62 24°C PS-07
N.09 prva pomoé& 12,95 34,96 24 °C PS-07
N.10 plo§gad 25m 459,03 1687,18 28 °C PS-09
N.11 prhe 4.03 13,14 28°C PS-09
N.12 bazen 25m 516,85 1679,25 28 °C PS-10
N.13 stopnice 413 15,37 20°C -
N.14 plosé&ad nepl. 62,48 1451 28°C PS-09
N.15 bazen nepl. 34,41 82,62 28 °C PS-11
N.16 stopnice 31 10,06 20°C -
N.17 shramba 10,45 31,35 -°C PS-07
N.18 Cistila 572 17,15 -°C PS-07
N.19 dvig. jasek 0 13,15 -°C -
N.20 stopnice 2,32 6.55 20°C -
N.21 inst. jaSek 0 22,08 -°C -
1.188,24 m? 3.964,86 m*
Tehni¢na etaza
T.01 stopnice 10,19 54,31 -°C -
T.02 stopnice 212 1342 -°C -
T.03 klimat 87,93 348,39 -°C PS-12
T1.04 inst. jasek 0 21,46 -‘C -
T1.05 Teh. prostor 16,58 59,53 -°C PS-12
T.06 bazenska dvorana 0,01 441531 28°C -
116,83 m? 4912,42 m*
OstreSje
0.01 stopnice 9,94 25,05 -°C -
0.03 inst. prostor 17,79 44,83 -°C -
0.04 inst. jaSek 0 40,65 -°C -
0.05 inst. jaSek 0 64,79 -°C -
0.06 bazenska dvorana 0,01 2235.89 28°C -
27,74 m? 241121 m?
2.390,19 m? 14.257,37 m?®
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4.2, |1ZPIS KLJUCNIH SEGMENTOV 1ZRACUNA PHPP

PHPP-Energy balance calculation

Building:|Plavalni zimski bazen
Street:iparc.&t. 555, 554/4, 632/16 in 632/22 k.o. Nova Gorica
Postcode/City: 15000 |nvova Gorica
Province/Country: |Slovenija |sl-Stovenia
Building type: |Sportni objekt
Climate data set: jud—01-Ljubljana - referenéno
Climate zone:|3: Cool-temperate Altitude of location: 309 m
Home owner/ Client:|Mestna obéina Nova Gorica
Street:|Trg Edvarda Kardelja 1
Postcode/City: | 5000 lNova Gorica
Province/Country: |Slovenija {si-Slovenia
Architecture:|Projekt d.d. | Mechanicat engineer:|MM-BIRO d.o.0.
Street: |Kidri€eva ulica 9a Street:| Tolminskih puntarjev 4
Postcode/City: |5000 [Nova Gorica Postcode/City: {5000 }Nova Gorica
Province/Country: |Slovenija [SI~SIovenJa Province/Country: | Slovenija |§I-SIovenla
Energy consultancy: dr. Miha Praznik, Gradbeni indtitut ZRMK d.o.0. Certification:
Street:|Dimiceva 12 Street:
Postcode/City: {1000 iLjubI]ana Postcode/City: I
Province/Country: {Slovenija ISI-Slovenla Province/Country: E
T —— E— oo
Year of construction: 2020 Interior temperature winter [°C] 20,0 iy Interior temp. summer [*C] 25,0
No. of dwelling units: 1 Intemal heat gains (IHG) heating case [W/m?); 28 HG cooling case [Wim?] 2,8
No. of occupants: 150,0 Specific capacity [Wh/K per m? TFA] 204 Mechanical cooling: X
Specific building characteristics with reference to the treated floor area
Alternative
Treated floor area m* 2390,2 Criteria___criteria Fullfilled?’
Space heating Heating demand kWh/(m?a) 29,6 s - -
kWhi(m®a) 5,0 < 6,0 no
Heating load W/m? 18 H - -
Space cooling Cooling & dehum. demand kWh/(m?a) 1 s - -
Cooling load W/m? ¥é < - -
Freguency of overheating (> 25 °C) % - s - =
Frequency of excessively high humidity (> 12 g/kg) % 0 s - =
Airtightness Pressurization test result ngg 1/h s - E
Non-renewable Primary Energy (PE) PE demand kWh/(m?a) < - E
PER demand kWhi(m?a) 104 s P -
Primary Energy Generation of renewable =
Renewable (PER) energy (in relation to pro- kWh/(m?a) 6 H - -
jected building footprint area)
“ Empty flekd: Data m'ssing; " No requirement
Task: First name: Sumame: Signature:
[ e Miha [Praznik i
Issued on: City:
[Gradbeni institut ZRMK d.o.0. [22.07.19 [jubljana |
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Areas determination

Plavaini zimeki bazan | Climate Lblara - refarentno | TFA 2390 m* / Hesting 29.6 kWivinv'a) / Coollng 1,5 kWih{m’a)/ PER 103 7 kWhvim*a)

Energy balsnce cakutation win PHPP Vemion § 6
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Energy balance calculation with PHPP Version 9.6a

Heat losses through the ground

Plawalni zimski bazen / Climate. Ljubljana - referencno / TFA. 2380 m? / Heating: 29,6 kWh/(m?a) / Cooling' 1,5 kWh/(m?a)/ PER. 103,7 kWh/(m*a)

Building section 1
{Ground characteristics Climate data
Themal conductivity A 2,0 Wi(mK) Avg indoor temp. winter T 20,0 IC
Heat capacity pC _i,-o_ » MJHm'K) Avg indoor temp. summer T —“‘2‘5—,—6“ ’ °C
Periodic penetration depth 8 317 m Avg ground surface temperature T . 11,8 (C
Amplitude of Ty eve Tga 104 1'C
Phase shifting of Ty m T 1,0 Months
Length of the heating period n 6,2 Months
Heating degree hours - exterior G, 714 IkKWa
Bullding data U-walue floor slab/basement ceiling U 0,111 [W/(m'K)
Area of ground floor slab / basement A 1328,2 |m* TBs floor slab/ basement ceiling 5" 7,29 WK
Perimeter length P 1458 |m U-sellue floor slab / basement ceiling L' 0,116 WI{mK)
Charact. dimension of floor slab B' - 182_2 ) m Equivalent thickness floor dy 17,19 m
Floor slab type (select only one)
| x |s1ab on grade
] Perimeter insulation widthVdepth D 075 |m o] v of insulati horizontal|
|Perimeter insulation thickness d, B _(_),_2_2_ T m {check only one field) vertical = ;_ ]
Conductivity perimeter insulation A, 0,036 |Wi(mK)

Heated basement or floor slab completely / partially below ground leve!
Basement wall height below ground | z ! m U-Value wall below ground Usa | ‘!W!(m'K)

Unheated baseament

Height aboveground wall h [m U-Value wall abowe ground Uw )
Basernent wall height below ground | z !m U-Value wall betow ground Uns W (mPK)
Air change unheated basement n Iht U-Value basement fioor slab U |WI(mK)
Air volume basement v  ilsness .m‘ e n

Suspended floor above a ventilated crawl space (at max. 0.5 m below ground)

U-Value craw space Ugaw! iWI{m‘K) Area of ventilation openings eP m

Height of craw space wall h im Wind elocity at 10 m height v 4,0 mis

U-Value craw space wall Uw |Wi{m®K) Wind shield factor fw 0,05 |-
Additional thermal bridge heat losses at perimeter Steady-state fraction Yp gtat'? WIK

Phase shift ] Months Harmaonic fraction Yo harm WiIK
Groundwater correction

Depth of the groundwater table Zo 30 |m Groundwater comection factor Gw 1,11842784 -

Groundwater flow rate (™ 0,05 |mid

Interim results

Phase shift B 1,43 Months Steady-state heat flow Dgia 928,6 W
Steady-state transmittance Ls 113,59 WIK Periodic heat flow Dparm 730W
Exterior periodic transmittance L,_.‘a 15,56 WIK Heat losses during heating period Qi 4510 kWh
Transmittance building Lo 154,55 WIK

Monthly average temperatures in the ground for monthly method (building assambly 1)
1 2 3 4 5 [ 7

Month 8 9 10 11 12 A value
Winter 13.2 13.0 13.0 133 13.8 14.3 14,8 150 15.0 147 14.2 13,7 14,0
145 143 143 146 15.1 15,6 16,1 16,3 16.3 16.0 155 15,0 153
Design ground temperature for ‘Heating load’ worksheet For ‘Cooling load’ worksheet
Reduction factor for ‘Annual heating’ worksheet
Total result (all building parts)
Phase shift ] 1,43 Months Steady-state heat flow Daat 9286 W
Steady-state transmittance Ls 113,59 WIK Periodic heat flow Drarm 730W
Exterior periodic transmittance Lpe 15,56 WIK Heat losses during heating period Qi 4510 kWh
Transmittance building Lo 154,55 WIK Charact. dimension of floor slab B' 1822 m
Monthly Average temperatures in the ground for monthly method {all building assemblies)
Month 1 2 3 4 5 8 7 8 8 10 11 12 Av). \Blue
Winter 132 13,0 130 133 138 143 14,8 150 150 14,7 142 13,2 14,0
145 14,3 143 14,8 15,1 156 16,1 16,3 16.3 16,0 155 159 153
Design ground temperature for ‘Heating load' workshee| 13,0 | For‘Cooling load’ workshe{__163 |

Reduction factor for 'Annual heating’ worksheet

Porotilo se sme reproducirat samo v celoti 23/66



7 1 1 | T
- - : 5 Lo
%08 s | oezt |y o0zo0 o !t ° 3 s90'0 wo ! os'o o | oanyag spess; N‘S_m L . muﬂ ooty s00't o 06 oz \ it
i et ! oot ]
| %ot £t'o ta'sy | 8'l9 ozo'o e | [ [] £90'0 e'o 0s'0 e 03nyIS EpEIN) 2-PRGL RIS BUPSSEEPRIS L vens 2 eptea, mwm ooL'y 00’ o 06 oz 5
| I, L = . ? e —— ——
{ . 8 : \ § B ’ . 8, 7 .
| %08 (74} st o oo ° 3 3 ° 8900 180 0s' zo | oINS WpeeR; 2-pry| TANERPTEEMY L e zeprng gy OO0 %00't e [ o8z fesoB2 coZss! |
| . M
| %8L s'o w'e v'e 0z0'o o [] ' 890'0 1o 05’0 o | oanyag wpese; Z-prgl | UDIOIS BUPESR)-PRYY| [P (VARSI Z4PUSTGY.  OOM'C zI0't o 06 o8z vl
| %8L o w'n i 0z00 3 [] ] ° 8900 5o 05’0 wo | oonyag vpeae 2-poal RIS supestypRYD) [ OP IUMOIS ZORTITISY,  ODL'C Tt oM [ 09z @’
| — el : H
| |
| %L | W' w'e 3 020’0 1 ° s ° §90'0 10 os'o ' 03NY3S TPTER Z-POAL peIs BUPEST}-pOYY| B (9P [UIMNIS ZUPISTIGY  0OB'C z0 oM [ o8z fepods cozss| | |
| ! A
{ # — T
{ %L | u'e 19 o't 0z0'0 3 1 0 v 890'0 1o 05'0 wo | 03NS KPEID) Z-peL WSS SUPESRIPYS | d (9P [VORINIS ZEPISTIY | OON'E 260 1M 06 o8z 3
| ) : ) = : —
| %L (73] 'ee V'es 0z0'0 1 1 ° ° 890'0 180 05'0 wo ¢ SINYIS ¥PEST) Z-PIL oTY31S BupESEpRYY| d (P JURIBIS ZRPUITIY)  DOY'T 26'0 189 [ onz 14
| ;
i Pou'e 19z ot 0200 (LN ) 3 ° s90'0 190 w0 wo aanyog wpess Z-pog)! D3I WUPESE-POYY] d [P IUORDIS ZUPESEILY,  OOY'C 2ue'o oM o6 | om tozss| 1 ¢
1 (. } — et L 2 1
] ¥ H 1]
| L7 n 'e 41 8z 020’0 ° 1 [} ' 020’0 86’0 05’0 o 93045 spese) 5-prgg! P38 RUPESU}-PRYGI N 19P (UFDIBIS S BPESSIEL.  0S0'C oo yuoN o6 | oL i/H
_ X T
l %L m s'o . st'or | #'tok | ozow ° 3 ° ° 020’0 66’0 05'0 e 030y epEes) S-PIRY WTHMS TURESESPAYD! N IOP (UBpBIS S EpTSTISCL  050'C or8'o yuoN [ oL (4
| L73 m o Gxi 0 (3 0z0'0 ° 3 ' ° 020’0 6'0 05’0 o 930495 BpESE) S-PNRY! D34S QUPESR)-PAYY| N 9P USPINIS § BPRSTIGT]  050'C ors'o woN [ ot 3
*%eL w'e w't st 0zo'0 e [] 3 00’ 0 | o050 wo | 03ny35 pESE) S-PNRY) SD{OIS BUPRIT-POPYI N IOP VOIS S BPRSTISE]  OSL'Y ore'o poN [ o 3
R e L et - beee 1 L = e 1 !
t + I
*6L o ; Tol | e oz0'0 3 [ ] ] oz0'0 88’0 os'o zz'o 030y pese) 5P ERRNE N T T wioN [ o L
: VeadaR Wit RS A U | St == e )
%EL u'e n's st 0200 3 [] ' 0 0L0'0 66’0 050 z'o “ eanyag epree) 5-pogg! NSO RUPRSEY-PRY| N 9P 1UBDINIS § EPUSEIGE]  OFL'Y ore'e yuoN [ ot Y0ZA 'vozS8| |
%8L in'e 19T t'c 0z0'0 3 3 (] 3 oLo'0 66'0 050 wo | 030Y2S BPREY) 5-PREY| RIS SUBSSSIPRIE, o aats .v-.w.ﬁ oor'e 1960 oy 08 oL 3
=i e i L A= SHeESex '
RIL o' o'te 020'0 3 3 ° ° 020’0 680 s’ o 03ny35 SpERY] §-pngg 14319 BupasE;-payy, & oot 2980 weN [ o L _
i 2 e e I e 19P (UBPI03S § EpRS-iL s — :
REL ' o't 0200 Lo 3 ' o 20425 spese) 5-Anga) O SOPOIEEMY e s .v...w.m__ oor'c 2980 poN [ o 202ZA 10ZA '20258| L |
%eL ' Ve ozwo [ Jal v _fie o @anyag wpeIE) A-PRGYL ¥ SUPESRIPIYG| (3P [UPI A BPESTIHT,  0S0'C z0's 1se3 08 oot [
%bL iy oL 020'0 [] 1 ° o | 03nyag wpeIE) A-PIGY| *Pais WUPESA)-PIYE| 1D [UapmS A WPRITIYE]  0F0'C 710t ] 06 o0t [
%bL a3 53 020'0 [] 3 ) o | 03nyag Wpves) AP0 oIS SupTIIPIYG] PP IGSMIBARPIRIYE]  OS0't | TWO'L ] e i oo [
%oe | s (X3 020’0 1 o 0 we | NS WPEI APIG) wpoi supsse-paye| (spluepeARpesRYE  OSM'Y ¢ ZLO't e 06 o0t Vg
ol P T 0200 TN 3 o | eanyag BpERE) A-PNGA] SN NUpRISIPYS] [P (WMMSARPRIEIYC 051y | TIO'L ] [ oot 1w
%08 ac'c Tl 020'0 [ 1 zz'0 030435 ¥PUET) A-PNE WIS BSOS PIYS] PP IUspels ARpRSRINT]  O5'Y | ZI0'L ise3 08 00t $0288| | |
» I & [ ot 10 ORI B 15 sV 3m8] 13N sV w w .
MOpUPA JERoZU0y
) o wy | (v} oo woyspom weynyon 1weysyion & uopey | ou way ypou ka
uogomy Buprme | mopupa [vemeey, | 9 | womeq | P .e&:.-.:ﬂ SusuoduIog, Way LORONeS (SWIOGUIOD, WAY UORJRIES | Seary, LAY UDRIReS Lol Uopo | uopeupowy | way uogepeg n;..a
PeING 0 suy I
bkl obps
Tesyupam susUodier, woy I, |, sBujuedo
synsey B R ert g prac Bugzen oneA-n oamep-S aumy Buizwio uj popmsyy T P—
¢ Lo 1} & viL eaiep Bugeey
i nmu. Lom § _.Mu,_ L s0 Ve SO OO BY 05 e BUIZED O 65
) 1
JwyAn) PRI J0) UojlEpUIALDI Y
* —
rwmuon  wam  wmes  me3  wmeN  wumy Liszl ZT96E ee'zLs | si'o SY'EEL &7'0 22’0 WAopUM ({8 Joj onjm ofieiee Jo [ejoy
in 1] _J 1] ° 0 [] zze 00'0 00'o 00'0 00’0 000 000 sg'o §6'0 00°L 2zt |muozpoH
_Hy @ B8 } coa's vies 995€L L IS o'zoz | rl'o 61'952 8’0 0 6.0 580 560 'e 13 wom
[} [} oSk E8E (1] (] og'o 00'0 00'0 000 580 G6'0 00't £8¢ tanog)
| L19% 886 L B 14 oi'osl £L'0 9£'681 05’0 o] 620 s8'0 S6'0 Lo (1174 we
S L - 9962 (74%:1% WeNl 96 LL'v22 6L'0 0L'L82 05'0 220 8.0 580 S6'0 6L'0 6 YuoN
L L — A . :
L) o ree ] [T I3 sa'o s80 si'0 o | senin popung
00007, od Bups: poyed eipes LTl e
poisad R jsrsy uasepes snos siied Koy = (= v"cu u.“-.. Supeey s :.o- oiw aMsAN Rate " 2323 VORINPRI smenb uopoely vopmpes o0 Buipsug s._as uonetps] [T T
potiad Bunseay samey uossAUSIEIL 0 -s.o-_ [ _..l...!..#_ o8 ...!_ v | Pureo | mopuim L vogeipeuL 1308 Buzeto | = ol TaIT MOPUIM

HQNT T -S1BUND / UaZeq DiSWZ peneid

SMOPUIM

£G'6 UCIZIBA ddHd Ui uonenares esubieq Aeus

24/ 66

Poro¢ilo se sme reproducirati samo v celoti



. . Energy balance calculation with PHPP Version 9.6a
Ventilation data
Plavalni zimski bazen / Climate. Ljubljana - referencno / TFA° 2380 m* / Heating 29,6 kWh/(m?a) / Cooling 1.5 kWh/(m?a) / PER. 103.7 kWh/(m?a)

Treated floor area Ay m? 2330 (‘Areas’ worksheet)

Room height h m 5,9 5% |

Volume of ventilated space (Ar=a"h) Vv m? 14257 (Worksheet '‘Annual heating))
Ventilation type

Please select 1-Balanced PH ventilation with HR ]

Infiltration air change rate

Wind protaction coefficients e and f

Seweral One
Coafficient s for wind protection class side side

exposed exposed
No protection 0,10 0,03
Moderate protdction 0,07 0,02
High protectiol 0,04 0,01
Coefiicient f 15 20

For annual demand: __For heating load

Wind protection coefficient, e 0,07 0,18

|

Net air volume for - v
Wind protection coefficient, f 15 15 ;';s oat " Vi Afr permeabiity  qso

Air change rate at press. test nso h 0,60 0,60 15w i)

For annualdemand:  For heating load:

1/h 0,00 0.00

Excess extract air
/| 0,042 0,105

Infiltration alr change rate My Assi

Selection of ventilation input - Results
PHPP offers two methods for dimensioning air quantities and choosing the wentilation unit. With "Standard data input for balanced ventilation”, supply or extract air quantities for
idential and for il 15y with a d of 1 unit can be pl Projects with up to 10 different ventilation units and air quantities

entered in the ‘Add vent' worksheet. Please select your design method here:

determined according to rooms or zones can be

Awerage Extract air Effective heat Humidity Specific Heat
Ventilation unit/ Heat recovery efficiency design alr flow Awrage excess 3 recowery recovery power recovery
__x__|Standard design (Ventilalion' worksheel, sse below)  rate  air change rate (extract air system  efficiency unit efiiciency input efficiency SHX
Multiple ventilation units, nonres  (‘Add¥ vent’ workshest) m*h 1/h [-] [-] Wh/im? [-]

1/h
[essoc] 048 | o000 | 781% | o00% ]| o020 | oo% |

Cooling recove Efficiency SHX

Average interior humidity during winter operation
Jan | Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
33% I 33% I 39% 47% - - - - 67% 58% 44% 35%
25766
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Standard data input for balanced ventilation

Dimenstoning of wentilation system with only one ventilation unit

Energy balance calculation with PHPP Version 9.6a

QOccupancy m¥P

Number of cccupants P

Supply air per person m¥(P*h)

Supply air requirement m¥h Bathroom

Extract alr rooms Kitchen Bathroom (shower only) wWC Wardrobe

Quantity 15 15 16

Extract air requirement per room m¥h 60 40 20 20 20

Total extract air requirement m¥h 1200
Design air flow rate {maximum) m'.fhl i 8600 | Ret ¢ 9000 im’lh
Average air change rate calculation

Factors referenced to
Type of operation Daily operation times maximum Air flow rate Air change rate
hid m¥h 1/h

|maximum 18,0 1,00 8600 0,60
fsancard | [ b [ 077 6615 0,46
]Basic ventilation 0,54 4631 0,32
Minimum 8,0 0,40 0,24

Selection of ventilation unit with heat recovery

Average value‘ 0,80 %

Location of ventilation unit iHnside thermal envelope

3440
Average air flow rate (m¥/h)

Heat recovery Humidity Specific Application Frost
Go to ventilation units list ficiency Y Y power input
1-Soring. AS LIST eficiency [Wh/m" [m?h]
- —yr
Ventilation unit selection 05ud-Klimati povpreéne uginkovitosti vsaj 80% 0,80 0,00 0,20 0 - 33600 NiA
lmpl of‘fmst p \ 3-Hydraul.
Conductivity outdoor air duct ¥ WI(mK) 1,422 Limit temperature ['C) -3
|Length of cutdoor air duct m 20 Useful energy [kWhia) 3313
Conductivity exhaust air duct ¥ Wi(mK) 1,422
Length of exhaust air duct m 20 Room temperature (*C) 20
Temperature of mechanical senices room | 20 1 Avg. ambient temp. heat period (°C 4,9
I{Enter only if the central unit Is outside of the thermal enwelope) Awg. ground temp (*C) 11,8
Effective heat recovery efficiency NHR.att 78,1%
Effective heat recovery efficlancy subsoll heat exchanger
SHX efficiency N*8Hx] 0%
Heat recovery efficiency SHX NsHx; 0%
Secondary calculation Secondary calculation
“W-value supply or outdoor air duct W-value extract or exhaust air duct
Nominal wi 1500 imm Nominal width: | 1500 |mm
Insulation thi 100 imm Insulation thicknes 100 mm
Reflective coating?| x les Reflective coating?, x lyes
[No I ino
Thermal conductivity | 0,035 JWi(mK) Thermal conductivity!| 0;035 iWI{mK}
Nominal air flow rate 6880 m¥h Nominal air flow rate 6880 m*h
A8 15K A8 15K
Exterior duct diameter 1,500 m Exterior duct diameter 1,500 m
Exterior diameter 1,700 m Exterior diameter 1,700 m
a-Interior 3,78 W/(m*K) a-Interior 3,78 Wi(m*K)
a-Surface 2,40 W/(m?’K) a-Surface 2,40 Wi(m?K)
¥-value 1,422 WimK) ¥-\alue 1,422 Wi{mK)
Surface temperature difference 1,678 K Surface temperature difference 1,676 K
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Specific energy for heating (monthly method)

Energy balance calculation with PHPP Version 9.6a

Plawalni zimski bazen / Climate: Ljubljana - referenéno / TFA. 2390 m? / Heating 29,6 kWh/(m?a) / Cocling: 1,5 kWh/(m*a) / PER 103.7 kWh/(m?a)
The sum of the heating periods calculated though the monthly method will be presented on this side

Interior temperature: 20 !'C
Building type:| Sportni objekt
Treated floor area Ama 2390,2 L
Spec_Capacity 204 W (m*K)
Perm?
Temperature zone Area U-Value Month. red. fac. G, of treated
Buliding assembly m WInPK) KkKiva kWh/a floor area
lEx!e rnal wall - Ambient A 1291,5 * 0,128 1,00 - 80 = 13203 5,52
External wall - Ground B 109,4 . 0,152 1,00 . 36 = 602 0,25
RoofiCeiling - Ambient A 1328,2 . 0,083 1,00 * 80 = 8738 3,66
Fioor slab / Basement ceillng B 1328,2 . 0,138 1,00 . 36 = 6623 277
A . 1,00 *
A e 100 1°* =
X M 0,00 * =
{Windows A 7338 * 0,757 1,00 * 80 = 44235 18,51
Exterior door A 15,2 . 0,987 1,00 > 80 = 1198 0,50
Exterior TB (length/m) A 35,9 . 0,200 1,00 * 80 = 571 0,24
Perimeter TB (length/im) P 145,8 . 0,050 1,00 N 36 = 264 0,11
Ground TB {length/m}) B - 1,00 M = 0,00
e — Wh(ia)
Transmission heat losses Qr Tow| 75434 I 316
Amra Clear mom height
Effective [ m m
air volume Vy [2300 |+] 596 | = 14257 |
. system N*sHX NHR W.Res MV oqui.fraction
1h 1 [
Effective air change rate Ambient nV,e I ERE 0% -l o7 h[ 00e2 | =[ 0148 |
Effective alr change rate Ground nV,g | o483 |+ 0% l*-{ 078 |y =[_ 0000 |
Vv T, aquifraction Cair G
m " WPk} Kihva Kt Kv(rrfa)
Ventilation losses ambient Q, 14257 ¢ 0,148 0,33 * 80 = 55417 23,2
Ventilation losses ground Q, , 14257 * 0,000 0,33 * 47 = 0 0,0
Ventilation heat losses Qv Tml| 55417 I | 23,2
Reduction factor
Qr Qy night/weekend
KWhia KAha Sawi kWiva KWh/{r?a)
Total heat losses Q. ( 75434 | +| ssa17 | { 10 [ =[ 130850 | [ saz
Orientation Reduction factor g-Value Area Global radiation
of the area see ‘Windows' worksheet  (perp. radiation)
[ KWW(n?a) KWh/a
North 0,50 . 0,22 287,7 . 144 4541
East 0,50 . 0,22 189,4 . 348 = 7177
South 0,00 . 0,00 00 j*+| 548 =| o _ |
West 0,49 * 0,22 256,8 * 303 = 8366
Horizontal 0,00 * 0,00 0,0 v 509 = 0
Sum opaque areas 4529
[—— KvirPa)
Available solar heat gains Qs wa 24613 | [ 103
Length Hest, Period Spec. Power q Area
kva dia Wit m KWiva KWh(nfa)
Internal heat gains Q, 0024 [ 2.2 |+ 28 1+! 23902 |=[ 3008 | [ tea
kWiva Wh/(mta)
Free heat Qs Qs +Q =| 62 | [ 266
Ratio free heat to losses Qe /Q = 0,49
Utilisation factor heat gains hg = .95% ~]
WWva XMv(nta)
Heat gains Qg ne * G =| eote7 | [ 252
KWhia WA(r?a)
Annual heating demand Qy Q -Q = | 70653 I I 30
KWh(ma) (Yes/Mb)
Limiting value Requirement met? E
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Specific energy for heating (monthly method)

Plawalni zimski bazen / Climate: Ljubljana - referendno / TFA 2380 m? / Heating: 29.6 kWhi(m*a) / Cooling: 1,5 kWh/(m?a) | PER 1037 kWhi(m?a)

Enemy balance calculation with PHPP Version S 6a

Interior temperature: 20 I'C
Building type | Sportni objekt 1
Treated floor area Awra.| 2390 |m‘
Jan Feb Mar Apr May Jun Jd Aug Sep Oct Nov Dec Year
Hoating degree howrs - Exiemd 15,0 122 10,3 7. 31 04 03 0,4 35 6.6 10,4 14,6 83  |kkh
Heating degree howss - Ground 5,0 47 52 4,8 4,6 3,1 2,9 27 36 39 42 47 50  |kkn
Losses - Exteror 23263 18966 15044 10957 4753 679 -450 -584 5425 10175 16096 22535 | 127759 |kwh
Losses - Ground 1042 976 1077 999 958 850 602 564 746 816 861 972 10263 |kwh
Sum spec. losses 10.2 8.3 7.1 5.0 24 0,6 0,1 0,0 26 46 7.1 9,8 57,7 |kwivme
Solar gains - North 282 472 840 1078 1491 1520 1539 1220 800 550 302 215 10310  |[kWh
Solar gains - East 575 755 1284 1505 1957 1961 2180 1858 1389 822 472 376 15133 |[kWh
Solar gains - South [} 0 0 0 0 i 0 o i 0 0 0 0 kWh
Solar gains - West 548 826 1350 1944 2316 2414 2529 2339 1640 1092 572 385 17965  |kWh
Solar gains - Horiz, 0 0 0 0 0 0 0 0 0 0 i 0 0 kWh
Solar gains - Opaque 359 477 770 937 1159 1177 1266 1121 842 563 330 249 9251 [kwh
heat gains 4997 4513 4907 4836 4997 4836 4997 4997 4836 4997 4836 4997 58836 |kWh
Sum spec. gains solar + inten] 2,8 2,9 39 4,3 5.0 5,0 5.2 4.8 4,0 34 2,7 2,6 46,6  |kWhim?
Utilisation factor 100% 100% 100% 9% 48% 1% 1% 100% 65% 100% 100% 100% 60%
Annusl heating demand 17544 12899 7779 1740 0 [ ) 0 1 2972 10445 17276 70653  |kWh
Spec. heati and 73 54 33 0.7 0,0 0,0 0,0 0,0 0,0 1.2 44 72 296 |kWhm?
=2Spec. heating demand CSum spec. gains solar + internal -&-S5um spec. losses
12
_
=
-
e 10 i
26 P
s £ /
OF §{- -
T —
0 E 6 +— \ /| |
3 =
n Q — — ]
e IR %]
<c || A BEl -
L © \ /
= —
O 0
o
Q2 2 i -
n s -
©
o N
£ 0 . - - : - . ! : . . .
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
-2
Annual heating di d: C
Monthly method (Heating) 70653 kWh/a 29,6 kWh/(m?a) reference to treated foor area according to PHPP
Annual method (Al heall 73560 kWh/a 30,8 kWhi(m?a) reference to treated floor area according to PHPP
- kWhia 5
Heating pariod
Month 1 2| 3 4| 5| el 7 a| 9| 10! 11| 12| Annust total =
Days 3 28| 31 30| 3 30| 3 3 30| 3 30, 3 35| 188
Ambient Temp. 0,10 2,10 6,50 10,50) 16,20 1g,70] " 20,70 20,80 15,40) 11,49 5.80 0.79) 10,9( 44
North Radiation 9,0 150 260 340 46,0 47,0 47,0 38,0 25,0 w0l 100 7.0 az2] %
East 23.0 a2,0] 57,0 69,0) 82,0 a30[. 1030 86.0 62,0 35.0) 18,0 15,0 896} 227
South Radiation 61,0, 65,0] 86.0 83.0 87.0 80.0 89.0) 92,0 83,0, 71.0) 51,0 41.0) 894} aa3]
West Radiation 24,0 34.0f 54,0 75,0 88.0) 910 96.0] 90,0 65,0 44.0) 240 17 702| 191]
Horiz Radiation 324 so  soof sl iesof  te2d] w30 msd] ool e wd oz 1148 222
Taky 1200 a040] a0l 190 4,00 s20[ 920 g0l s 20l 330 ead 02| |
Ground Temp 1322] 1297 13.00) 13.29] 13,77) 1563 1600] 1633 1488 1de0] 1221 1368 14,3] 13.5)
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Cooling: energy value for useful cooling energy

Plavaln| 2imski bazen / Climate Ljubljana - referanéno / TFA 2380 m* / Heating: 29,6 kWh/(ma) / Cooling 1,5 kWhi(m?a)/ PER 103 7 kWhi(m?a)

Energy balance calculation with PHPP Version 9 6a

The sum of the cooling periods calculated through the monthly method will be presented on this side

Building type |Sportni objekt | Treated floor area Arra 2390,2 |
Interior temperature summer 25 ‘c Building olume 14257 £
Nominal humidity* 12 gfkg Internal humidity sources 6.3 gl(m*h)
Spec capacily” 204 Whi{m™K)
perm?
Temperature zone Araa U-value Mon. red fac G, treated
Building assembly L WK} RKhfa KWhin floor area
Extornail wa!l - Amblent A 12915 N 0,128 ¢ 1,00 N 36 6038 2,53
External wail - Ground B 1094 ¢ 0,152 ‘ 1,00 * 44 = 728 0,30
RoofiCeiling - Ambient A 13282 ‘ 0,083 ‘ 1,00 * 36 = 3996 1,67
Floor slab / Basomant ceiling B 13282 ‘ 0,138 ¢ 1,00 * 44 = 8010 3,35
A ¢ ‘ 1,00 * =
A ¢ N 1,00 * =
X ‘ ¢ 0.00 ¢ =
Windows A 7338 * 0,757 ‘ 1,00 ‘ 36 = 20231 8,46
Exterior door A 15,2 N 0,987 * 1,00 ¢ 36 = 548 0,23
Extarior TB {longth/m) A 359 ‘ 0,200 * 1,00 ¢ 36 = 261 011
Perimetar TB {langth/m) P 145,8 * 0,050 ¢ 1,00 ¢ 36 = 266 0,11
Ground TB {length/m) B ‘ * 1,00 N = 0,00
—_— Whv(ma)
Transmission losses Qy (negative: heat loads) Tow)] 40079 | l 16,8
Summer ventilation trom summvent workshest
Ventilation conductance, vant. unit Ventilation parametar Summer ventliation regulation
exterior Hy o 497.8 WIK Temperature emplitude summer HRV/ERV in summer
without HR 22704 |W/K Mini indoor None
ground Hy 5 0.0 W/K Heat capacity air Controlied by temp. L
without HR 0.0 WIK Supply ais changes Cantralied by enthelpy
Ventilation conductance, others Outdoor air changes. Always
axterior wn( Window night venL si change rate, manua! @ 1K Additionel ventiiation
Ak changes rale dus to mach , autom. controlad vant. Contralled by temp
Specific power consumption for Controlled by humidity
NHA
Neav
N sHx
™ aystem AesHx TR ™ Rent ™ squitraction
Hygienic air change h {considera hypass} " th
Effective air change rate Ambient ny , [ oass - 0% Iy(a-[ 000 [ e2se | =[ 0772 |
Effective air changs rets Ground ny [ Toass |* | o | *(1-{ o000 = [___0,000
W ™ squrracien Car Gy
L L) WKy Wa Whia K(ma)
Ventilation losses amblentQ, 14257 * 0,772 * 0,33 * 34 = 124085 51,9
Ventilation losses ground Q, , 14257 N 0,000 * 0,33 N 0 = 0 0,0
Heat losses summer ventilation 14257 * 0,000 * 0,33 * 0 = 0 00
Ventilation heat losses Qy 7°w| 124085 | I 51,9
Q Q
Whia KWhva KWhia Wi}
Total heat losses Q, 40079 |+[ 124085 | = | 164164 | [ ea7
Oriantation Reduction factor g-Value Area Global radiation
of the area (perp. radlation)
[ KAR(rrPa) Wi
North 0,55 * 0,22 * 287.7 ¢ 243 = 8441
East 0,62 * 0,22 * 189.4 * 526 = 13571
South 0,40 * 0,00 ¢ 0,0 * 519 = 0
Wast 0,62 * 0,22 ¢ 256,8 * 417 = 16582
Horizontal 0,40 ‘ 0,00 ¢ 0,0 * 856 = 0
Sum opaque areas 6501
[— L]
Available solar heat gains Qs T°'='| 45095 ] I 189
Length heat. period Spec power q; Arga
Kvd dia i o Whia KWimal
Internal heat gains Q 0024 * 183 |+ | 28 || 23002 | =] 20409 | [ 123
Kihia (e
Sum heat loads Q¢ Q +Q =| 753 | [ n2
Ratio of losses o fres heat gatns Q/Q = l 2,20
Utilisation factor heat losses ng =
KWhia KW
Useful heat losses Qy , ne s Q = 71477 | [ 200
WWhia KWl
Useful cooling demand Qx Q - Q= [ 3117 I | 1
WAN(m*s) (Yeumia)
Recommended maximum value Raquiremant met? Yes
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Cooling: energy value for useful cooling energy

Plawalni zimski bazen / Climate: Ljubljana - referenéno / TFA 2390 m?* / Heating: 29,6 kWh/{m?a) / Cooling: 1.5 kWh/im*a}/ PER 1037 kWh/im*a)

Energy balance calculation with PHPP Version 9 6a

Interior 25 |c
Building type:| Sportni objekt
Treated Floor Area Agra:| 2390 |m

Jan Feb Mar Apt__ May Jun Jub Ay Sep Oct Nov__ Dec Year
Heating degree hours - Extesior 18,8 15,8 142 10,9 70 42 36 35 73 104 14,1 184 128 |kKh
Henting degroe hours - Ground 8,38 8,1 8,9 8,4 84 6.7 6,6 6,4 7.2 .7 7.8 8.4 93 KKh
Losses - Exterior 83783 60655 62388 47380 20864 17530 14802 14410 31420 45842 62531 81735 | 561361 |kWh
Losses - Ground 1747 1811 1780 1681 1688 135 1322 1286 1438 1620 1548 1680 18635  [kwh
Losses summer ventilation 0 0 [ 0 0 0 0 0 0 0 0 0 0 KWh
Sum spac. heat losses 35,8 20,8 26,6 205 132 79 67 6,6 13,8 19,8 268 34,8 2427 |oawnne
Solar load North 3n 521 028 1180 1648 1677 1608 1346 883 607 u 238 11379 |kwh
Solar load Eest 718 044 1606 1882 2448 2452 2727 2324 1737 1028 500 470 18928 [kWh
Solar load South 0 o 0 o 0 0 [} 0 o 0 o 0 [ kWh
Solar load West 690 1039 1689 2445 2014 3037 3181 2042 2063 1373 719 ag7 22508 |kWh
Saiar foad Horiz. 0 0 0 0 0 0 0 0 0 0 0 o 0 kWh
Solar load Opaqua 59 an 770 937 158 1177 1266 1121 842 563 330 240 0251 [kwh
Intemal heat gains 4907 4503 4007 4836 4097  4B36 4097 4097 4836 4007 4838 4007 56836 |kwWh
Sum spec. loads solar + intemal 3,0 EX] 4.2 4.7 55 55 58 53 43 3,6 2.8 2,7 506  |kwhim
Utitisation factor josses 8% 1% 18% 23% 42% 68% 2% % 2% 18% 1% 8% 21%
Usefid cocling energy demand 0 0 0 0 10 272 2247 587 1 [ 0 [} N7 [kwWh
Spec. cooling demand 0,0 0,0 0,0 0,0 0,0 0,1 08 0,2 0,0 0,0 0,0 0,0 13 [
Specif. dehumidification demand 0,0 0,0 0,0 0,0 0,0 0,0 0.2 0,0 0,0 0,0 0,0 0,0 02 |kWm?
: fraction 100% 100% 100% 100% 100% 100% 85% 100% 100% 100% 100% 100% 8%

Useful cooling demand Spec. cooling d d Sum spec. heat losses -+ Sum spec. loads solar + intemal
40

35 1

30 |

25 -

20 1

15 1

10 1

Specific losses, loads, useful cooling
demand [kWh/(m?month)]

Apr

Sep

Oct

Nov

il

DBasic ventilation outdoors

DAdditional window ventilation

| Basic ventilation ground
® Additional mechanical ventilation

35
[Ambient Temp. 0,10 2.19) 8500 10500 1620] 1970 20.70] 2080|1540 1140 500/ o7 10,87
North Radiation oo 5o 280l as0]” 4eoll az0ll a7o|" seof  250] o] 100 79 3220
East Radistion 20/ 20| 570 eeo| wo wo] o) eso|  e20| 3o w0l 150] 866,0
South Radiation 6t0]  65.0] 860 830 sro 8008l eeof e20[ 880 710 510 41,0 804,00
West Radiation 240 30 se0] 750 ssof 910l w60 0ol eso] 440l 240 17.5" 02,0
Hori. Radiation 320/ 500l 00| 1190 1850 1e2o| 730 14s0| 010 a0 320 2a',ul_ 1145.11
Dew Point 2.8 -25] 0.9 49 04| 128 38|l 48] 108 8,1 33 B | 59
Tsky Si120; sl 640] 00 4oofl  a20]l 20 e8] 540 260 330 wed] 022
Ground Temp 1322 2e7] 130 wam|l rarr] 5w teoel  remm| wese] aee] waf 1433
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Aux Electricity Energy balance calculation with PHPP Version 9 8a
Plavalni mski ba. j
Treated floorarea 23%0 |nm? Heat recovery ilation unit 0,78 [Annual space heating demand 30 kWhI(m’a)
Heating period 188 id Operation vent. system Winter 450 |kha Boller rated powes 44 kw
Air volume 14257 \m' Openation vert. system Summer 426 | khvia [DHW system heating demand 80247 kWhva
Dweliing units 1 HH Alr change rate 048 |p! [Detign forward fow temperature 55 °c
Column no. 1 2 3 4 5 -] 7 B 9 10 1"
g g g ; %5 % g
e | ]z i ] § g zegl |4 || & || § § H
Application 2 3 5 E § E i ii 2 [ i E H E
ft|| § 3 £ s . £ §2
3 i ¢ L 2 = ]
Ventilation system
Winter ventilation 1 [ 020 Jwm <[ 048 |w ‘[ 45 Jwe - [14257]ms  =[T6198 considerad in heat recovery efficiency
Defroster HX 0 1 Data eniries In Ventation’ worksheet of In Addl went o || o2 [/ 4s0 |4 0
Summer vendlation 1 090 |[ 020 |wm <[ 048 |n *[ 43 | -[14257|m* ={" 5858 || 10 |/ 426 |- 1238
g Inlomal heat sources * Additional summer veniation 00
Additoralven summer | [ 0 ][ 0,90 ][ 035 Jwer -[ 0,00 vt [ 43 Jws -[1a257]m  =[T0 ][ 10 J/[ 426 |- [ 00 ]
Heating system Controlled / non controlled [1/0]
Eniar the rated power of the pump| W 1
Circuatorpumpheating | [ 1 1} 1 ][ 309 w ‘[ 07 a5 Jwe -[ 1 =[Toee |-[ 10 |/] 450 |=[ 222 ]
Boller slectricity consumplion at 30% load W
ux snergy - roat. wier | [ 1 0 sz w  cf100] farzw o[ 1]  -[as ][ 10 /] as0 |- o
::zp";'e“lybx’“’ 0 0 Data enries in Bollr workaheet, Aux. energy demand lnchuing possble rirkieg waterproductid @ |+ 10 |/| 450 |= 0
DHW system
Enler mverage power consum ption of pln\p w
ciratonpumprw [[ 1 || 1 |[ 52 W [100] [79 pw -[ 1 |  =[wa ][ 10 /[ sre |-[ e | [Te ]
Enler the rated power of the pump ‘W
Storsgoloadpumporw | [ 4 [ 1 |[ 227w -[100] [ 21 o[ 1 1 <[ase |-[ 10 |/ 876 5[ & ][ s |
Boiler siactricity consumption at 100% load Tw
DHWooioraceerery || 1 || 0 [ 277 w  -[100] [ 10 o[ 1 |  =[Tz82 |-[ 10 |/ 876 |- 0 | [ o |
Enler the raled powst of the -nla_r_D-N-V{V_TJ_mp JW
sowrameiecioty || 1 || 0 || 185 w -[100] <[ 18 pw [ 1 | =[Ta2a ][ 10 /[ 8 |- 0 | [ o ]
Aux. electricity cooling and dehumidification
A electicitycooing || || pwwa <[ 100 | [ 10 K = o |-[ 10 |/ 426 |- 0
Auc efecticitydehum. | | | jona <[ 100 | [ 10 K =L o |- 10 |/ 42 |- 0
Misc. aux. electricity - =
Miscawx electicly || || [ Jewe <[100] [ 10 L] e 1o [ e s 0 [ o |
] [
kWh/(m?2a) (treated floor area)
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4.3. TOPLOTNA OSKRBA 1Z ENERGIJSKO UCINKOVITEGA SISTEMA DO

MESTNA OBCINA NOVA GORICA Trg E Kardelja 1, 5000 Nova Gorica, ki jo zastopa
Zupan Matej Aréon, v nadaljnjem besedilu: naro&nik
mati¢na Stevilka: 5881773, davéna &tevilka: S! 53055730

in

E3, Energetika, Ekologija, Ekonomija, d.o0.0., ki jo zastopa direktor Darko Pahor, matiéna
Stevilka 2010593000, ID za DDV: S| 17851262, v nadaljevanju: dobavitel]

sklepata naslednjo

[I{ 53.;.;.;. Viget: T
POGODBA O DOBAVI TOPLOTE |- /

UVODNE DOLOGBE Freicte: - 0 § .pe_
1. &len 05 2018 f

Sevies "“\*j-«
T —— s e
Pogodbeni stranki uvodoma ugotavljata, da LB 3 e

- narognik namerava izvesti projekt »lzgradnja pokritega bazena v Novi Gorici :
s projektno dokumentacijo PGD &t. 01/17, maj 2017 ki jo je izdelal Studio Galeb
d.0.0.(PGD projektna dokumentacija);

- e za objekt zimskega bazena iz prej$nje alineje predvideno tudi daljinsko ogrevanje s
toplo vodo, kar izhaja tudi izhaja iz PGD projektne dokumentacije ter, da je tovrstna
oblika ogrevanja iz tehniénih razlogov in ekonomskega vidika, edina mozna;

= Je dobavitelj edini ponudnik ogrevanja s toplo vodo, kar izhaja tudi iz dopisa Javnega
podjetja KENOG, opr. &t. 111/6-16/2017 z dne 13.12.2017:

- je bil za predmet te pogodbe izveden postopek s pogajanji brez predhodne objave §t.
430-39/2017 v katerem je dobavitelj podal ponudbo &t. 1/2018 z dne 2.3.2018 (v
nadaljevanju: ponudba);

- so sredstva za predmet te pogodbe za leto 2018 predvidena v Odloku o proracunu
Mestne obtine Nova Gorica v NRP za leto 2020 - OB 084-13-0118 na proraéunski
postavki z &t 10.169;
predviden strodek za trimesegno poskusno obratovanje je predviden v letu 2020,
kasneje stroek prevzame upravijalec Javni zavod za dport Nova Gorica;

PREDMET POGODBE

2. élen

S to pegodbo naroénik naroa, dobavitelj pa prevzame obveznost dobave toplote v
predvideni okvirni koli€ini 560 MWh letno za obdobje 10 let od pricetka dobave toplote,
predvidoma v cbdobju od 1.3.2020 do 1.3 2030

Koli¢ine predvidene kupljene toplote za naro&nika niso obvezujocée, dobavitelj pa bo moral
zagotavljati nakup in prodajo toplote pod enakimi pogoji kot izhajajo iz ponudbe tudi za vedje
ali manjSe koli¢ine od predvidenih. V primeru, da so odstopanja odjema veéja od +/- 30% od
predvidenih ima dobavitelj pravico do prilagoditve izhodi§&ne ponudbene cene. Prilagoditev
cene se definira na podiagi istih parametrov, kot ponujena izhodi§&na cena. V primeru
spremembe cen pogodbeni stranki skleneta aneks k tej pogodbi

Dobavitelj se obvezuje dobavljati, narodnik pa prevzemati toploto skladno z doloéili te
pogodbe za odjemno mesto:

=
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Ite Agenctja za energljo

ENERGETSKO UCINKOVITI
SISTEMI DALINSKEGA OGREVANJA IN HLAJENJA 2018

e o itihin inkovitih distriburijskih st o

(322. &en Emrgﬂskqa zakona (EZ-: 1). Uradni fist RS, 17/14, 81/15).

R

ENERGETSKO UCINKOVITI SISTEMI 2018

jeny hmvlaummzmlnﬁm;mwmmmmmaudm

. daljinskega 7
Energetshﬁ zakona [E-l) Uradni fist RS, 17/14, 81/15, giuio na obx
dafjinskega ogrevan;ja in hiajenja.

UPORABUENE OZNAKE

5DO - Distribucijski sistem daljinskega ogrevanja

SDOLS - Distribucijski sistem daljinskega ogrevanja na fesno biomaso
SDH - Distribucijski sistem hiajenja

PADS - Parovodni distribucijski sistemn

in toplote v si ih

ENERGETSNA UCINKOVITOST / VRSTA SISTEMA DALENSKEGA OGREVAMNIA |
OBMOCIE 2VAIANJA DEIAVNOSTI {OBINA} / NAZIV DISTRIBUCLISKEGA SSTEMA

Ukinkovit distribudiski sistemn dafjinskega ogrevana (322, Qen E2-1)
Mestna obima Celje
. iRoplovodni distribuciski sistem

SDO Cetje
Mestna obéina Kram
Vrotevodniftoplovedni distribucisid sistem
SDO Gospodarska cona iskra Labore, Kranj
Mestna obéina Yubljana
Parovodni distribudijsks sistemn
Parovod - TO Sika, Liubljana
Viroéevodniftoplovodni distribuciski sistem
SDO Livbljana
Mestna obdina Nova Gorica
Vrotevodnifop dni ihuciski sistem

SDOLB Majske poljane, Nova Gorica
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SZCLIVET

ELFOEnergy Magnum - Heat pump

Air-water heat pump for outdoor installation

WSAN-XEM 50.4 - 120.4 RANGE

Nominal heating capacity (A7/W45) from 155 kW to 378 kW
Nominal cooling capacity (A35/W7) from 139 kW to 321 kW

>

»>

R-410A MODULAR SCROLL TECHNOLOGY

TWO INDEPENDENT REFRIGERATION CIRCUITS

EUROVENT CLASS A IN HEATING

PARTIAL RECOVERY OF THE CONDENSING HEAT (OPTIONAL)

AXITOP FAN (optional for size 70.4 - 120.4)
Silent operation and reduced fan consumptions

ECOBREEZE FANS (optional for size 70.4- 120.4)
For a further increase in efficiency

VARYFLOW + (optional)
Variable water flow-rate with inverter pumps

Z

Technical

Bulletin
BT15D006GR-07

Y

HBEUROVENT
JJCERTIFIED
PERFORMANCE
]

com site.

Srvves e trewelr Saw A corrt

Chvet is taking part in the EUROVENT certification programme up to 1.500 kW. The products
concerned appear in the certified products list of the EUROVENT www.eurovent-certification



Souver

General technical data

Size | 504 | 554 | 604 | 654 J 704 | 80.4 | 90.4 | 1004 | 110.4 J 1204
] .

(ooling capacity 1| W 139 143 160 170 184 ) 236 275 97 %
Compresser power input 1w | a3 432 238 582 604 94 852 17 9,3 14
Total powerinput 2 | W a2 53,1 577 R 8 758 916 %4 108 24
EER 1 289 2481 1 20 176 276 258 285 275 26
Water flow-rate 1| 666 2 766 813 851 100 13 13,1 12 155
User side exchanger pressure drogs N 194 n3 108 138 174 ni X 172 202
(ooling capacity (EN14511:2013) 3 [ ww 139 148 160 7 184 08 85 m 2% n
Tota! pawes input (EN14511:2013) 3 | W 47 536 584 a7 6756 70 27 93,1 110 126
EER {EN 14511:2013) 3 285 2% Y] 266 m M 254 F37) 169 255
SEER 9 399 400 404 407 154 408 408 39 39 385
Heating

Heating capacity 4 | w 154 166 181 193 209 28 m n 338 i)
Comprassor powerinput 4w a3 45 50,7 543 5738 666 T4 857 935 106
Total pawer inpat 2w | a2 514 556 59,2 642 6 836 %54 103 15
P 4 326 B 326 326 326 326 37 327 328 34
Water flow-rate 1 | ® 736 193 8,65 [¥) 999 114 130 149 16,1 179
User side exchanger pressure drop 4 [ ]| ns B3 384 %1 13 u2 33 22 18 %8
Heating capacity (EN14511:2013) s | e 155 167 183 194 210 18 74 31 0 I
Total power ingut (EN14511:2013) s | w | 4 523 %5 01 653 743 85,1 975 106 1
Q0P (BN 14511:2013) 5 34 320 4 33 32 n 0 321 in 3%
SCOP - AVERAGE Cimatz -W35 9 370 366 1N n 364 368 376 325 370 3,80
{ompressar

Trpe of ompressors SCROLL

Refrigerant R410A

No. of compressors Yo 4 4 4 4 4 4 4 4 4 4
Std Capacity control steps Ho 6 5 4 5 6 6 6 6 6 4
0i charge (C1) | 7.00 7,00 7.0 7.00 800 100 100 1ne 130 130
0 charge ((2) I 7,00 7,00 7,0 8,00 800 100 100 1o 130 130
Tot. refrigerant charge (C1) ky 200 0 19 20 00 340 30 460 439 520
Tot. refrigesant charge ((2) b 200 %0 20 20 20 0 i) 40 40 520
Refrigeration circuits Yo 2 2 2 2 2 2 ] 2 2 2
Internal exchanger

Type ofi {exch 6 PHE

Ka. of intemal exchangers No 1 i 1 1 ] 1 1 1 1 1
Water content [ 200 00 200 20 100 00 300 3%,0 %0 450
Externad Section Fans

Type of fans 7 AX

Humber of fans to ] [) 8 ] 4 4 4 6 6 6
Standard airflow Vs | 20300 [ 20300 | 20000 | 20000 | 25000 [ 2e20 | 2400 | 35000 | 35000 [ 35000
Instatled unit power Wl e 0,60 06 0,60 190 19 190 190 190 150
| (onnections

Wates fittings [ ] [ & y | vy | v | v [ v [ v «] « T«
Water grouit

Max water side pressure a [ 1000 1000 1000 1000 1000 1600 1000 1000 1000 1000
Safety valve calibration kPa 600 600 600 600 600 600 600 600 600 600
Min. installation water conterts 8| 1 864 8 1240 127 1245 3 1176 1618 2005 2505
Power supply

Standard power supply | | v [aconiso+N]4o0rais0+N] eoormso+acorrsoeN] dowyso | sorisa | eooas | 000 | sowiso | 4owso
The Prodst P 2pean [? drieged Regtanm BU a1 o <70 KN 2t G rteczed e vm
(ated taat cutput 400K 2t spect T

“Iostatss tusrmated grere heuse gases WP 27 41

1 cdtion. iiteml et w e el exchanger a =1

1 et = pU=p: 1y trgsforthe e the et

1 P daed £X 51120 wates S a8 sioread o =T

4 i oW ~VELh Sange 21 g DEATHE

5. Dawamplumts asdurd £N 3 tatormal emhangy =5 § - =FLAR/STHE

6. PHE = plate exchanger

7. Mgt

L Wek o hew ey R medtan it g e Exdced ke
9. Datrcimbztadacardng i e [N 1052006 Regulition

12 £1FOEnergy Magnum BT150006GB-07



4.5. TERMICNI SOLARNI SISTEM

-welshaupt-

Upute za montaZu i rad
solamog sustava WTS-F2

3 Opis proizvoda
3.4 Tehniéki podaci

3.4.1 Podaci o odobrenjima

Solami KEYMARK broj registracije
(DIN CERTCO)

011-751271F

lzvjesta) o ispitivanju prema EN12075 (ITW)

09COL8470EMO1

Osnovne norme

EN 12075-1: 2006
EN 12975-2: 2008

3.4.2 Hidrauli¢ki podaci

K3 K4
Nazwno volumno strujanje kod 30 Y'hm2 | 70 /h 70 I/h
Gubitak tlaka 147 mbara 153 mbara
(vezan na nazivno volumna sirujanje)

3.4.3 Uvjeti okoline
Temperatura u radu

-30°C ... +120°C

Temperatura kod transporta/skladistenja

+10°C ... +50°C

relativna viaznost zraka u maks 60 %
rransportw/skladistenju

3.4.4 Snaga

Toplinski kapacitet bez nosioca topline 15,7 /K
Toplinski kapacitet sa nosiocem topline 20,9 /K
Toplinska snaga 1887 W
3.4.5 Stupanj djelovanja
Prema DIN EN 12975, vezano za povrsinu upijanja:

Stupan; konsnosti eta 0 0814

at 3,627 Wim2K
a2 0,012 W/m2K2
3.4.6 Radni tlak

Radni i ispitni tak | maks 6 bara
3.4.7 Radna temperatura

Temperatura mirovanja (1000 W/m?2, 30°C) | 196°C




~-weishaupt-

Upute za montazu i rad
solamog sustava WTS-F2

3 Opis proizvoda

3.4.8 Optereéenje vjetra i snijega

Najvedi udar vjetra
(okomito na povrsinu krova).

1,4 kN/m2

Nayveci pritisak snijega i udara vjetra
(okomito na povrsinu krova)

1,4 kN/m2

3.4.9 Sadrzaj

K3

K4

Sadr2aj medija, nosioca iopline

1,72 litara

1,42 linara

1ip nosioca wpline

Tyfocor L 459% | Tyfocor L 45 96

3.4.10 Dimenzije

@
K3 K4
Brutto povrsina 2,51 m? 2,51 m2
Povr3ina apsorbera 2,31 m? 2,31 m2
Povrsina upijanja 2,33 m2 2,33 m2
(® Duzina 1212 mm 2070 mm
@ Sirina 2070 mm 1212 mm
Visina 99 mm 99 mm
3.4.11 Tezina

TeZina praznog: ca. 40 kg



Upute za montazu i rad
solarnog sustava WTS-F2

-weishaupt-

9 Rezervni dijelovi




Solarberater- 4.0 - Energiebilanz

Projekt: NOVA GORICA KOPALISCE
Standort: Gorizia  geogr. Breite: 45,9°
Kollektor: 65,24 m? Weishaupt WTS-F2 K4
Kennlinie: n0=0,814 al=3,527 W/(m%K) a2=0,0120 W/(m?K
Neigung: 45,0° Sidabweichung: 0,0°
Anlagentyp: WAS + WASol
Speicher 1: 3600 Liter Temperatur : max. 95°C
min. 47°C
Speicher 2: 3500 Liter max. 95°C

Wiérmebedarf: 244,23 kW 4200 Liter/Tag von 10°C auf 60°C

Monat Solar- Ein- Nach- Deckungs- Wirkungs-

ertrag strahlung heizung rate grad

[kWh] [kwWh] [kWh] (%] (%]}
Januar: 2765 4990 4925 36 55
Februar: 3696 6510 3502 52 57
Marz: 4978 8472 2741 65 59
April: 5480 9194 2046 73 60
Mai: 6494 10566 1350 84 61
Juni: 6862 10932 746 91 63
Juli: 7450 12019 466 95 62
August: 7083 11031 721 91 64
September: 5823 9208 1596 78 63
Oktober: 4253 6600 3446 55 64
November: 2749 4510 4703 37 61
Dezember: 2212 3924 5190 30 56
Summe: 59845 97958 31433 66 61

Spezifischer Kollektor-Jahresertrag: 917 kWh/m?
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4.6. KLJUCNA DOKAZILA ZA ENERGIJSKO UCINKOVITOST USTREZNIH KOMPONENT

Na tem mestu ter nadaljnjih poglavjih projektant in investitor preverita in po potrebi
vstavita/zamenjata dokazila za komponente, ki morajo biti skladne z minimalnimi zahtevami,

izpostavljenimi v izraCunu novogradnje. S temi prilogami se dopolni dokumentacija za kandidiranje
na Eko skladu.
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4.7. PRIMERI DOKAZIL ZA USTREZNO ZUNANJE STAVBNO POHISTVO

- dokazila o toplotnih karakteristikah zunanjega stavbnega pohistva (okna, fiksne zasteklitve,
vrata), skladno s standardom SIST EN 14351-1:2006+A1:2010, iz katerega morajo biti razvidni
podatki o toplotni prehodnosti celotnega zunanjega stavbnega pohistva (Uw), zasteklitve (Ug) in
profila (Uf), podatki o linijski toplotni upornosti distanénika v zasteklitvi (y) in geometrijski
podatki profila in zasteklitve;



4.7.1. Zasteklitve
SUNGUARD" EXTRA SELECTIVE

SNX 50 / SNX 50 Ultra

Tho lstest addition to the Guardian SunGuard® eXtra Selective (SNX) range js SunGuard® SNX 50, a new triple
sifver caated solar contral glass, which offers even better colour consistency and enhanced intaenai reflections.
in terms of gesthetics and performance, SNX 50 i ona of the best solar control gless products currently
available in tho industry today

SNX 50 is designed to be optimsally applisd on either Guardian ExtraClesr® float glass (SNX 50) or Guardian
UlraClaar® low-iran float glass {SNX 50 Ultra). Although both substrates offer the same enhanced 2esthetics,
SNX 50 Ultra provides exceptional clarity and a crystal-like appearance.

SNX 50 has a highly desirable, consistent, neutral, transparant appearance - ragardless of the viewing angle,
Intarnal entoured reflection bas been optimised, adding a much maore neutral tone to the glass when viewed
from the Inside of the building

SMX 50 lots i 50% of natural daylight combined with just 24% of the solar heat ~ one of the highest selactivity
{ratic of ight transmission to solar facior) products on the market. SNX 80 is available in annesled and haat treat-
able versions (SNX 50 HT / SMX 50 HT Ultra} and as laminated glass for sufety, security or acoustic applications

Visible Light Salar energy Solar U-Value
Trung. | Reflection | Reflection | Colour Direct Reflaction | Absorption factor (g} | (EN 673)
mission | outside inside | rendering | transmlssion |  outtide EN21D | Argon 90%
1%} %l {%} ndex %l (% 1%} 1%] W/mtK]
SNX 50 Double Glazgng &-34-4, SunGusrd eXus Selactive on 82
Annealed 50 10 13 Q0 22 36 42 24 10
Heat Treatabls 50 n L] S0 22 37 41 24 1.0
SNX 50 Trpta Glazing 8-16-4-16-4, SurGuand eXtn Selectve on #2, CimoGuangd® Premsum2 on #5
Annsaled 45 11 16 89 20 37 44 22 05
| Heat Treatabla. 45 a8 17 89 20 8 43 22 05
SNX 50 Ultra | Dovbio Glazing 4164, SenGuard eXus Selective on #2*
Annesled 50 10 12 9 22 42 35 24 1.0
Heat Treatable 50 11 14 92 23 43 34 24 1.0
SNX 50 Ultra | Trpla Glazing 618.4.16.2, SunGuard eXtra Selettive an £2, ClitiaGuard® Prerium2 on 45°
| Annealod 45 11 16 LAl 20 43 37 22 DS
Haat Troatablo. 25 12 17 1 20 44 35 22 0.5

)}wapul:-.:' ot volues thawn s nemionl and 9 brect lu salgporndae o marwin ey livenoes Scectie phstancenc valiet Eaiitng K ER 0 | Gtz ang o EN 472
* ot pemidcin i the glarie use Guakfon UitiClae ™ Lot ot

.

The prodvets io this publizaiien acs sola cules 1o Guardian's ttandued terma and conditrons ol sule and any enplicebls wrriten warfuritis, 13 is v tudpansinilisy
af tha purchaser tn continsy that the prodfecte ard twitobin fur thalr intundad spptieirisn in camplicnca ofth tha applivable s ord reguiziont Mosse comtacy
Fane loge? Husrndion tiprsnentative s obeall sy ) sl haatling and fahncaren guides ard for the mast cunent peadigt informatien

Pragee 405220 511§ o male vdirineth e uieciian L

Gurardiun Eunty
GUARDIAN"  www.guardianglass.com Relaresce code: SURGUARD._SNAED_ F6_EN G417
GLASS Sunliiaed’ aait Chmalluard® wen roglozered

E2017 Guardian Glass, (L Iraide mark s & Guacd en Glass, LLT
0wl

See what's possible

Potocilo se sme reproducirati samo v cetoti



4.7.2. Steklene fasade in vrata

[zracun dobavitelja za elemente, skladno s standardom
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SchueCal Advanced
Version 2019 SP05
U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

Outside

DIN EN 12519

Project number:
Item number:
Creation date:

Numb
er

1

NN =2 BN

=N

34

—

Ao N

Description
Facgade

Fixed glazing
Fixed glazing
Fixed glazing
Fixed glazing
Fixed glazing
Fixed glazing
Fixed glazing
Fixed glazing
Fixed glazing
Fixed glazing
Fixed glazing
Fixed glazing
Insert unit

9437.50.1(18) - Bazen Nova Gorica
Severna fasada
16. 07. 2019 (Administrator)

i Single leaf door DIN RH

Insert unit

Single leaf door DIN RH

Profiles/combinations

112720/ 322420
112720/ 323900

322280

322280/ 493770

1.428,2 mm x 3.012,0 mm Schico AWS 75.SI+/ADS 75.S1
Um/UtUf W/(m2K) Frame area m? Distance between
Face width * Length  insulating bars
0,79 3,674 52 mm
0,79 1,705 52 mm
0,79 0,150 52 mm
0,79 13,584 52 mm

Project name;
ltem description:
Last change:

Dim.

35.880,0 mm x 10.900,0
mm

484,7 mm x 3.350,0 mm
1.090,6 mm x 3.350,0 mm
500,0 mm x 3.350,0 mm
1.454,2 mm x 650,0 mm
500,0 mm x 300,0 mm
969,4 mm x 300,0 mm
500,0 mm x 3.000,0 mm
484,7 mm x 3.000,0 mm
869,4 mm x 3.000,0 mm
500,0 mm x 4.100,0 mm
969,5 mm x 4.100,0 mm
969,4 mm x 4.100,0 mm
1.4282mm x 2.712,0 mm
1.428,2 mm x 2.712,0 mm
1.428,2 mm x 3.012,0 mm

16. 07. 2019
11:29:30

16. 07. 2019 (Administrator)

System
Schilco FWS 50

Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schico FWS 50
Schiico FWS 50

Schiico AWS 75.51+/ADS 75.8I
Schiico AWS 75.S1+/ADS 75.8I
Schiico AWS 75.S1+/ADS 75.SI



Schueco Digital GmbH 2 SchueCal Advanced 16. 07. 2019
Version 2019 SP05 11:29:46
U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

322420/ 493770 0,79 1,703 52 mm
323470/ 493770 0,79 1,520 52 mm
1.1 381160 /395720 2,2# + 0,134 PA

7.1 381160/ 395720 2,2# + 0,134 PA
50.1 381160/ 395720 2,2¢ + 0,134 PA

1.2 395720 /431980 2,44 + 0,886 PA

7.2 395720/ 431980 2,4# + 0,886 PA
50.2 395720/ 431980 2,44 + 0,969 PA
Total profiles/combinations 0,99 25,479

Edge seal insert unit Psi W/(mK) Lengthm

Field 1 0,070 6,75

Field 50 0,070 7,35

Field 7 0,070 6,75

Edge seal, whole insert unit 0,070 20,862

Glazing Ug W/(m?*K) Glass area m? Spacer
Troslojno 52mm (8-16-4-16-8) 0,5 262,284 Polyisobutylene
Total glazing 0,5 262,284

Glass edge seal Psi W/(mK) Length m

Troslojno 52mm (8-16-4-16-8) 0,069 724,472

Troslojno 52mm (8-16-4-16-8) 0,038 22,177

Total glass edge seal 0,068 746,649

Panel Up (W/m?K) Panel area (m?)

52mm (Alu/Fragmat/Alu) 0,20 8,040

Total panels 0,20 8,040

Panel edge seal Psi W/(mK) Length m

52mm (Alu/Fragmat/Alu) 0,018 * 82,322

Total panel edge seal 0,018 82,322

Total surface area (m?) 295,804

Frame proportion 8,61 %

Heat transfer coefficient Ucw 0,72W/(m*K)

Calculation of the nominal value of the thermal transmittance Ucw for curtain walling in accordance with EN 12631:2017.

Calculation of the nominal value of the thermal transmittance Uw for windows / UD for doors in accordance with EN 1ISO
10077-1:2017. The measurement value Uw,BW / UD BW of the thermal transmittance is the same as the nominal value.

+ = The Uf value for profiles with polythermide bars is calculated for the generation of the U value for window systems.
The use of polyamide bars produces different values, which compensate for the Uf value up to a final calculation,
depending on the system

# = unlike the setting in the fabrication data block, polyamide insulating bars are calculated.

* = Manually adjusted value. The Um-/ Ut- / Wm {- / Wt,f value has been verified by the test report in accordance with the
specifications of the product standard EN 13830:2003 and the Uf value has been verified by the test report in accordance
with the specifications of the product standard EN 14351-1:2006+A2:20186.

The input data of the existing calculation has not been tested by ift Rosenheim and should be used as accompanying
documents to a relevant verification.The user is responsible for the accuracy of the data entered and the results calculated
from it,




Schueco Digital GmbH 3 SchueCal Advanced 16. 07. 2019
Version 2019 SP05 11:29:46
U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

The U value calculation in SchiiCal with the calculation module from 20.06.2013 has been tested by ift Rosenheim for
plausibility in accordance with ift guideline WA-05/2.

Berechnungskern

EN1SO 10077-1. 2017-07

EN SO 12631:2017-07

13-000693- PRO2 (PB-K99-06-de-01)
- ift WA-05/2 2012-08
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4 SchueCal Advanced 16. 07. 2019

Version 2019 SP05 11:29:46

U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

<
Outside | 1950
DIN EN 12519
Project number: 9437.50.1(18) - Bazen Nova Gorica Project name:
ltem number: Vrata - juzna fasada ltem description:
Creation date: 16. 07. 2019 (Administrator) Last change: 16. 07. 2019 (Administrator)
Numb Description Dim. System
er
1 Aluminium unit 1.950,0 mm x 2.300,0 mm Schiico ADS 90 SimplySmart
1 Double leaf door DIN LH 1.950,0 mm x 2.300,0 mm Schiico ADS 90 SimplySmart
Profiles/combinations Uf W/(m?*K) Frame area m* Distance between
Face width * Length  insulating bars
1439590/ 487170 1.8 0,198 PA
2 487070/ 487170 1,3 0,939 PA
3487170/ 487170/ 487230 1,3 0,430 PA
Total profiles/combinations 1,4 1,567
Panel Up (W/m?K) Panel area (m?)
90mm (3Alu-85fragmat-2Alu) 0,37 2,919
Total panels 0,37 2,919
Panel edge seal Psi W/(mK) Length m
90mm (3Alu-85fragmat-2Alu) 0,018 * 11,014
Total panel edge seal 0,018 11,014
Total surface area (m?) 4,485
Frame proportion 34,92 %

Nominal value Uw

0,76 W/(m*K)

Calculation of the nominal value of the thermal transmittance Uw for windows / UD for doors in accordance with EN 1ISO
10077-1:2017. The measurement value Uw,BW / UD,BW of the thermal transmittance is the same as the nominal value.
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(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

+ = The Uf value for profiles with polythermide bars is calculated for the generation of the U value for window systems.
The use of polyamide bars produces different values, which compensate for the Uf value up to a final calculation,
depending on the system

# = unlike the setting in the fabrication data block, polyamide insulating bars are calculated.

* = Manually adjusted value. The Uf value has been verified by the test report in accordance with the specifications of
product standard EN 14351-1:2006+A2:2016.

The input data of the existing calculation has not been tested by ift Rosenheim and should be used as accompanying
documents to a relevant verification. The user is responsible for the accuracy of the data entered and the results calculated
from it,

The U value calculation in SchiiCal with the calculation module from 20.06.2013 has been tested by ift Rosenheim for
plausibility in accordance with ift guideline WA-05/2.

Berechnungskern

| ENISO 10077-1: 2017-07

ENISO 12631:2017-07

13-000693- PRO2 (PB-K99-06-de-01)
ift WA-05/2 2012-08
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U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

P
7

la
4

Outside 1 1100 !

DIN EN 12519

Project number: 9437.50.1(18) - Bazen Nova Gorica Project name:

Item number: Vrata - severna fasada na not ltem description:

Creation date: 16. 07. 2019 (Administrator) Last change: 16. 07. 2019 (Administrator)

Numb Description Dim. System

er

1 Aluminium unit 1.100,0 mm x 2.600,0 mm Schiico ADS 90 SimplySmart

1 Single leaf door DIN RH 1.100,0 mm x 2.600,0 mm Schiico ADS 90 SimplySmart

Profiles/combinations Uf W/(m?K) Frame area m? Distance between
Face width * Length insulating bars

1 439590 / 487140 1,7 0,118 PA

2 487070/ 487140 1.3 0,992 PA

Total profiles/combinations 1,3 1,110

Glazing Ug W/(m?K) Glass area m? Spacer

New glass(3) 0,5 1,750 Polyisobutylene

Total glazing 0,5 1,750

Glass edge seal Psi W/(mK) Length m

New glass(3) 0,038 6,142

Total glass edge seal 0,038 6,142

Total surface area (m?) 2,860

Frame proportion 38,80 %

Nominal value Uw 0,91 W/(m?K)

Calculation of the nominal value of the thermal transmittance Uw for windows / UD for doors in accordance with EN ISO
10077-1:2017. The measurement value Uw,BW / UD,BW of the thermal transmittance is the same as the nominal value.
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U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

+ = The Uf value for profiles with polythermide bars is calculated for the generation of the U value for window systems.

The use of polyamide bars produces different values, which compensate for the Uf value up to a final calculation,
depending on the system

# = unlike the setting in the fabrication data block, polyamide insulating bars are calculated.

* = Manually adjusted value. The Uf value has been verified by the test report in accordance with the specifications of
product standard EN 14351-1:2006+A2:2016.

The input data of the existing calculation has not been tested by ift Rosenheim and should be used as accompanying

documents to a relevant verification.The user is responsible for the accuracy of the data entered and the results calculated
from it,

The U value calculation in SchiCal with the calculation module from 20.06.2013 has been tested by ift Rosenheim for
plausibility in accordance with ift guideline WA-05/2.

Berechnungskern

EN ISO 10077-1: 2017-07

ENISO 12631:2017-07

13-000693- PRO2 (PB-K39-06-de-01)
ift WA-05/2 2012-08
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U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

Qutside | 1100

DIN EN 12519

Project number: 9437.50.1(18) - Bazen Nova Gorica Project name:

ltem number: Vrata - severna fasada na ven Item description:

Creation date: 16. 07. 2019 (Administrator) Last change: 16. 07. 2019 (Administrator)
Numb Description Dim. System

er
1 Aluminium unit
1 Single leaf door DIN LH

Profiles/combinations

1 439590 / 487220
2 487070/ 487220
Total profiles/combinations

Panel
90mm (3Alu-85fragmat-2Alu)
Total panels

Panel edge seal
90mm (3Alu-85fragmat-2Alu)
Total panel edge seal

Total surface area (m?)
Frame proportion

Nominal value Uw

1.100,0 mm x 2.600,0 mm Schiico ADS 90 SimplySmart
1.100,0 mm x 2.600,0 mm Schico ADS 90 SimplySmart

Uf W/(m?K)

1,8
1,4
1,4

Up (W/m?K)
0,37
0,37

Psi W/(mK)
0,018 *
0,018

Frame area m? Distance between
Face width * Length  insulating bars
0,104 PA

0,900 PA

1,004

Panel area (m?)
1,856
1,856

Length m
6,262
6,262

2,860
35,12 %

0,79 W/(m*K)

Calculation of the nominal value of the thermal transmittance Uw for windows / UD for doors in accordance with EN ISO
10077-1:2017. The measurement value Uw,BW / UD,BW of the thermal transmittance is the same as the nominal value.
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U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

+ = The Uf value for profiles with polythermide bars is calculated for the generation of the U value for window systems.

The use of polyamide bars produces different values, which compensate for the Uf value up to a final calculation,
depending on the system

# = unlike the setting in the fabrication data block, polyamide insulating bars are calculated.

* = Manually adjusted value. The Uf value has been verified by the test report in accordance with the specifications of
product standard EN 14351-1:2006+A2:2016.

The input data of the existing calculation has not been tested by ift Rosenheim and should be used as accompanying

documents to a relevant verification. The user is responsible for the accuracy of the data entered and the results calculated
from it,

The U value calculation in SchiCal with the calculation module from 20.06.2013 has been tested by ift Rosenheim for
plausibility in accordance with ift guideline WA-05/2.

Berechnungskern

EN ISO 10077-1: 2017-07

ENISO 12631:2017-07

13-000693- PRO2 (PB-K93-06-de-01)
ift WA-05/2 2012-08
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(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

Qutside 2200

DIN EN 12519

Project number: 9437.50.1(18) - Bazen Nova Gorica Project name:

Iltem number: Vrata - zahodna fasada ltem description:

Creation date: 16. 07. 2019 (Administrator) Last change: 16. 07. 2019 (Administrator)

Numb Description Dim. System

er

1 Aluminium unit 2.200,0 mm x 3.050,0 mm Schiico AWS 75.SI+/ADS 75.SI

1 Double leaf door DIN LH 2.200,0 mm x 3.050,0 mm  Schiico AWS 75.SI+/ADS 75.SI

Profiles/combinations Uf W/(m?*K) Frame area m? Distance between
Face width * Length  insulating bars

1244478/ 395750 2,1 0,218 PA

2 376580/ 395750 2,0 1,161 PA

3 395690 / 395750 21 0,492 PA

Total profiles/combinations 2,0 1,871

Panel Up (W/m?K) Panel area (m?)

Dammpaneel 0,70 4,839

Total panels 0,70 4,839

Panel edge seal Psi W/(mK) Length m

Démmpaneel 0,00 * 14,696

Total panel edge seal 0,00 14,696

Total surface area (m?) 6,710

Frame proportion 27,89 %

Nominal value Uw 1,1 W/(m?K)

Calculation of the nominal value of the thermal transmittance Uw for windows / UD for doors in accordance with EN ISO
10077-1:2017. The measurement value Uw,BW / UD,BW of the thermal transmittance is the same as the nominal value.
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Using a Psi value of 0.00 (W/mK) for panels is permitted in specific cases in EN ISO 10077-1:2017, section 6.3.2.5.

+ = The Uf value for profiles with polythermide bars is calculated for the generation of the U value for window systems.
The use of polyamide bars produces different values, which compensate for the Uf value up to a final calculation,
depending on the system

# = unlike the setting in the fabrication data block, polyamide insulating bars are calculated.

* = Manually adjusted value. The Uf value has been verified by the test report in accordance with the specifications of
product standard EN 14351-1:2006+A2:2016.

The input data of the existing calculation has not been tested by ift Rosenheim and should be used as accompanying
documents to a relevant verification. The user is responsible for the accuracy of the data entered and the results calculated
from it,

The U value calculation in SchiCal with the calculation module from 20.06.2013 has been tested by ift Rosenheim for
plausibility in accordance with ift guideline WA-05/2.

Berechnungskern

EN IS0 10077-1: 2017-07

EN ISO 12631:2017-07

13-000693- PRO2 (PB-K99-06-de-01)
DR Reoiernd [ft WA-05/2 2012-08
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U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

Outside
DIN EN 12519

Project number:
ltem number:
Creation date:

Vzhodna fasada

Numb Description

er

1 Fagade

25 Fixed glazing
1 Fixed glazing
25 Fixed glazing
1 Fixed glazing
1 Fixed glazing
24 Fixed glazing
1 Fixed glazing
1 Insert unit

1 Projected top hung window

Profiles/combinations

112720/ 322420

112720/ 323800

322280/ 493770

322420/ 493770

79.1 448150 / 449000

Total profiles/combinations

Edge seal insert unit
Field 79
Edge seal, whole insert unit

9437.50.1(18) - Bazen Nova Gorica

16. 07. 2019 (Administrator)

Project name:
Item description:
Last change:

Dim.

26.295,0 mm x 7.750,0
mm

1.031,2 mm x 300,0 mm
500,0 mm x 300,0 mm
1.031,2 mm x 3.000,0 mm
500,0 mm x 3.000,0 mm
1.031,2 mm x 2.050,0 mm
1.031,2 mm x 4.100,0 mm
500,0 mm x 4.100,0 mm
977,2 mm x 1.996,0 mm
977,2 mm x 1.996,0 mm

16. 07. 2019
11:29:53

16. 07. 2019 (Administrator)

System
Schiico FWS 50

Schico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico AWS 114.8I
Schiico AWS 114.8|

Um/Ut/Uf W/(mZ?K) Frame area m? Distance between
Face width * Length  insulating bars

0,79 2,550 52 mm

0,79 1,250 52 mm

0,79 9,685 52 mm

0,79 1,250 52 mm

1,8# 0,354 PA

0,81 15,089

Psi W/(mK) Length m

0,050 5,96

0,050 5,962



Schueco Digital GmbH

Glazing
Troslojno 52mm (8-16-4-16-8)
Total glazing

Glass edge seal

Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)

13 SchueCal Advanced

Ug W/(m?K)
0,5
0,5

Psi W/(mK)

0,068 /0,067
0,068 /0,067
0,069 /0,067
0,069 /0,067
0,069 /0,067
0,069 /0,067
0,069 /0,067
0,069 /0,067
0,069 / 0,067
0,069/ 0,067
0,069/ 0,067
0,069/ 0,067
0,069/ 0,067
0,069 /0,067
0,069 /0,067
0,069 /0,067
0,069 /0,067
0,069/ 0,067
0,069 /0,067
0,069 /0,067
0,069 /0,067
0,069 /0,067
0,069/ 0,067
0,069/ 0,067
0,069 /0,067
0,069/ 0,067
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0.067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069
0,067 /0,069

Version 2019 SP05
U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

Glass area m?
174,457
174,457

Length m
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,88/0,98
6,35/0,45
0,98 /4,98
0,98/9,08
0,98/9,08
0,98/9,08
0,98/9,08
0,98 /9,08
0,98 /9,08
0,98 /9,08
0,98 /9,08
0,98 /9,08
0,98 /9,08
0,98/9,08
0,98 /9,08
0,98 /9,08
0,98/9,08
0,98/9,08
0,98/9,08
0,98/9,08
0,98 /9,08

16. 07. 2019
11:29:59

Spacer
Polyisobutylene
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SchueCal Advanced

Version 2019 SP05

U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Troslojno 52mm (8-16-4-16-8)
Total glass edge seal

Panel
52mm (Alu/Fragmat/Alu)
Total panels

Panel edge seal
52mm (Alu/Fragmat/Alu)

Total panel edge seal

Total surface area (m?)
Frame proportion

Heat transfer coefficient Ucw

0,067 /0,069
0.067 /0,069
0,067 / 0,069
0,067 /0,069
0,067 /0,068
0,067 /0,068
0,067 /0,068
0,038

0,068

Up (W/m?K)
0,20
0,20

Psi W/(mK)
0,018 *
0,018

0,98/9,08
0,98/9,08
0,98/9,08
0,98/9,08
0,98/9,08
0,98/9,08
0,45/8,55
5,466
465,266

Panel area (m?)
6,245
6,245

Length m
62,960
62,960

195,792
7,71 %

16. 07. 2019
11:29:59

0,68W/(m*K)

Calculation of the nominal value of the thermal transmittance Ucw for curtain walling in accordance with EN 12631:2017.

Calculation of the nominal value of the thermal transmittance Uw for windows / UD for doors in accordance with EN 1SO
10077-1:2017. The measurement value Uw,BW / UD,BW of the thermal transmittance is the same as the nominal value.

Using a Psi value of 0.00 (W/mK) for panels is permitted in specific cases in EN ISO 10077-1:2017, section 6.3.2.5.

+ = The Uf value for profiles with polythermide bars is calculated for the generation of the U value for window systems.
The use of polyamide bars produces different values, which compensate for the Uf value up to a final calculation,

depending on the system

# = unlike the setting in the fabrication data block, polyamide insulating bars are calculated.

* = Manually adjusted value. The Um-/ Ut-/ Wm,f- / Wt f value has been verified by the test report in accordance with the
specifications of the product standard EN 13830:2003 and the Uf value has been verified by the test report in accordance
with the specifications of the product standard EN 14351-1:2006+A2:2016.

The input data of the existing calculation has not been tested by ift Rosenheim and should be used as accompanying
documents to a relevant verification. The user is responsible for the accuracy of the data entered and the results calculated

from it,

The U value calculation in SchiCal with the calculation module from 20.06.2013 has been tested by ift Rosenheim for

plausibility in accordance with ift guideline WA-05/2.

Berechnungskern

EN ISO 10077-1: 2017-07

ENISO 12631:2017-07

13-000693- PRO2 (PB-K99-06-de-01)
Difmsieenl ift WA-05/2 2012-08
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Outside
DIN EN 12519

Project number:
Iltem number:
Creation date:

Numb Description

er

1 Fagade

1 Fixed glazing
28 Fixed glazing
1 Fixed glazing
28 Fixed glazing
1 Fixed glazing
28 Fixed glazing
1 Fixed glazing
14 Fixed glazing
1 Fixed glazing
1 Insert unit

1

Profiles/combinations

112720/ 322420
112720/ 323900
322280/ 493770
322420/ 493770

104.1 448150 / 449000
Total profiles/combinations

Edge seal insert unit

Field 104

9437.50.1(18) - Bazen Nova Gorica
Zahodna fasada
16. 07. 2019 (Administrator)

Projected top hung window

SchueCal Advanced
Version 2019 SP05
U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

Project name:
ltem description:
Last change:

Dim.

29.375,0 mm x 10.900,0
mm

500,0 mm x 3.350,0 mm
1.030,7 mm x 3.350,0 mm
500,0 mm x 300,0 mm
1.030,7 mm x 300,0 mm
500,0 mm x 3.000,0 mm
1.030,7 mm x 3.000,0 mm
500,0 mm x 4.100,0 mm
1.030,7 mm x 4.100,0 mm
1.030,7 mm x 2.050,0 mm
976,7 mm x 1.996,0 mm

16. 07. 2019
11:29:59

16. 07. 2019 (Administrator)

System
Schico FWS 50

Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schiico FWS 50
Schico FWS 50
Schico FWS 50
Schiico FWS 50

Schiico AWS 114.SI1

976,7 mm x 1.996,0 mm

Um/Ut/Uf W/(m?K) Frame area m?
Face width * Length
0,79 2,843
0,79 1,397
0,79 12,995
079 2,156
1,8# 0,354
0,81 19,745
Psi W/(mK) Length m
0,050 5,96

Schiico AWS 114.SI

Distance between

insulating bars
52 mm

52 mm

52 mm

52 mm

PA
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U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

Edge seal, whole insert unit 0,050 5,961

Glazing Ug W/(m?K) Glass area m? Spacer
Troslojno 52mm (8-16-4-16-8) 0,5 235,435 Polyisobutylene
Total glazing 0,5 235,435

Glass edge seal Psi W/(mK) Length m

Troslojno 52mm (8-16-4-16-8) 0,069 629,961

Troslojno 52mm (8-16-4-16-8) 0,038 5,465

Total glass edge seal 0,069 635,426

Panel Up (W/im?K) Panel area (m?)

52mm (Alu/Fragmat/Alu) 0,20 6,977

Total panels 0,20 6,977

Panel edge seal Psi W/(mK) Length m

52mm (Alu/Fragmat/Alu) 0,018 * 70,320

Total panel edge seal 0,018 70,320

Total surface area (m?) 262,157

Frame proportion 7,53 %

Heat transfer coefficient Ucw 0,69W/(m?K)

Calculation of the nominal value of the thermal transmittance Ucw for curtain walling in accordance with EN 12631:2017.

Calculation of the nominal value of the thermal transmittance Uw for windows / UD for doors in accordance with EN ISO
10077-1:2017. The measurement value Uw,BW / UD,BW of the thermal transmittance is the same as the nominal value.

Using a Psi value of 0.00 (W/mK) for panels is permitted in specific cases in EN ISO 10077-1:2017, section 6.3.2.5.

+ = The Uf value for profiles with polythermide bars is calculated for the generation of the U value for window systems.
The use of polyamide bars produces different values, which compensate for the Uf value up to a final calculation,
depending on the system

# = unlike the setting in the fabrication data block, polyamide insulating bars are calculated.

* = Manually adjusted value, The Um-/ Ut-/ Wm f- / Wt f value has been verified by the test report in accordance with the
specifications of the product standard EN 13830:2003 and the Uf value has been verified by the test report in accordance
with the specifications of the product standard EN 14351-1:2006+A2:2016.

The input data of the existing calculation has not been tested by ift Rosenheim and should be used as accompanying
documents to a relevant verification.The user is responsible for the accuracy of the data entered and the results calculated
from it,

The U value calculation in SchiCal with the calculation module from 20.06.2013 has been tested by ift Rosenheim for
plausibility in accordance with ift guideline WA-05/2.

Berechnungskern

EN ISO 10077-1: 2017-07

EN1SO 12631:2017-07

13-000693- PRO2 (PB-K99-06-de-01)
ift WA-05/2 2012-08
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SchueCal Advanced

Version 2019 SP05

U value listing - Short format
(9437.50.1(18) - Bazen Nova Gorica)/Severna fasada/+++

16. 07. 2019
11:30:10

Project: 9437.50.1(18) - Bazen Nova Gorica

Item Number Unit surface Total unit U-value Proportion of
area (m?) surface area (W/im?K) the surface

(m*)

Severna fasada 1 295,804 295,804 0,72 38,38 %

Vrata - juzna fasada 1 4,485 4,485 0,76 0,58 %

Vrata - severna 1 2,860 2,860 0,91 0,37 %

fasada na not

Vrata - severna 1 2,860 2,860 0,79 0,37 %

fasada na ven

Vrata - zahodna 1 6,710 6,710 1.1 0,87 %

fasada

Vzhodna fasada 1 195,792 195,792 0,68 2541 %

Zahodna fasada 1 262,157 262,157 0,69 34,02 %

Total 7 770,668 0,70 100,00 %

Frame area {m?) 65,865 8,55 %

Glass area (m?) 673,927 87.45%

Panel area (m?) 30,876 401 %

The U value calculation in SchiCal with the calculation module from 20.06.2013 has been tested by ift Rosenheim for

plausibility in accordance with ift guideline WA-05/2,

Berechnungskern

EN ISO 10077-1: 2017-07

A4 EN SO 12631:2017-07

13-000693- PRO2 (PB-K99-06-de-01)
-l ift WA-05/2 2012-08

The details on this output list calculated by the programme have to be checked for correctness!

Please observe the accompanying messages or error lists.



