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Stiri fasade novogradnje

1 IZBOLJ§ﬁ{VE TEHNICNIH RESITEV V FAZI PZI

Investitor, Obcina MiklavZ na Dravskem polju, Zeli na Eko skladu js. kandidirati s PZI projektom novogradnje
Klubskih prostorov NK Miklavz, za pridobitev nepovratnega sofinanciranja za gradnjo stavbe v kategoriji
skoraj nic-energijskih stavb. V PZI fazi projektiranja so preverjene in usklajene tehniéne reSitve za ukrepe
energijske utinkovitosti in uporabo obnovljivih virov energije, na nacin da izpolnijo skupek zahtev, ki so
navedene v javnem pozivu za Eko sklada js., za sofinanciranje gradnje sNES lokalnih skupnosti (zahteve iz

javnega poziva iz leta 2022).

Za izpolnjevanje zahtev za sofinanciranje novogradnje so v PZ| projektni dokumentaciji opisani ukrepi energijske
utinkovitosti, v nacrtih in tehnicnih porotilih, ki izkazujejo da projektna dokumentacija za gradnjo izpolnjuje
pricakovane zahteve javnega poziva (stanje zahtev iz leta 2022). Za aktualne sisteme toplotne zastite, za
lastnosti zunanjega stavbnega pohistva, za napravo za prezracevanje ter generator toplote in hladu so
predloZzena dokazila z lastnostmi, ki so upostevane v izracunih v tem elaboratu.
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2 PREVERITEV PROJEKTIRANIH UKREPOV ZA NOVOGRADNJO

Preveritve tehnicnih ukrepov za URE in OVE v novogradnji se nanasajo na izpolnjevanje naslednjih kljuénih
zahtev sofinancerja:

Z definiranimi sestavami zunanjega toplotnega ovoja se ohranja zahteva sofinancerja po nivoju visoke
toplotne zascite, ki ima znatilnih sestavah vrednosti toplotne prehodnosti med 0,09 in 0,12 W/mK,
kar je nizje od mejnih vrednosti 0,15 / 0,17 W/mK.

V stavbnem ovoju bo vgrajeno zunanje stavbno pohiStvo tj. okna in zunanja vrata s toplotno
prehodnostjo manj kot mejna vrednost 0,9 W/mK.

Energijska ufinkovitest novogradnje, izratunana po metodi PHPP z robnimi pogoji sofinancerja, izkazuje
rezultat Q,= 16,1 kWh/m?a oz. 5,9 kWh/m*a. Ratunska raba energije za pohlajevanje in razvlazevanje
stavbe v poletnem fasu pa je minimalna in je ovrednotena na Qc= 3,4 kWh/m?a oz. 1,2 kWh/m’a.
Koli¢ina energije za ogrevanje in pohlajevanje je tako nizja od mejne vrednosti 6,0 kWh/ma.

Oskrba stavbe s toploto za ogrevanje je predvidena iz energijsko ulinkovitih toplotnih €rpalk tipa
zrak-voda (ogrevanje in topla sanitarna voda), s Cimer se smatra izpolnjen kriterij za delez OVE v
dovedeni energiji za obratovanje na vec kot 50%.

Ker pa je na strehi novogradnje predvidena vgradnja sonctne elektrarne, s katero se letno proizvede
vet elektricne energije, kot je potrebujejo za obratovanje tehnicnih sistemi stavbe, postane stavba
energetsko samooskrbna, 100% iz OVE.

V novi stavbi bo vgrajena ena prezracevalna naprava z vracanjem toplote, ki prezratuje vse prostore
novogradnje. Energijska utinkovitost projektirane naprave ustreza tj. zagotovljen je izkoristek vsaj
90%, torej nad mejno vrednostjo sofinancerja, ki znasa 80%.

3 KONDICIONIRANA POVRSINA IN PROSTORNINA NOVOGLADNJE
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Precni prerez

Za sofinanciranje gradnje sNES se uposteva celotna novogradnja. Gre za nove prostore pritlicja, v javni
funkciji. Vsi notranji prostori v stavbnem ovoju so kondicionirani tj. ogrevani ter energijsko utinkovito

prezracevani.

Neto povrsina znasa po popisu notranjih prostorov 256,86 m? neto prostornina pa 696,09 m’.

Seznom vzeh prostaroy

5t Ime lg:gga Povrsing [m2]
01 HODNIK Keromika 43,59
02 sLadiNiCa 2 Keremika 15,00
03 TUSI 1 Keramika 13,40
04 SLACHNICA 1 Keromika 25,00
05 WC M | Keromika 7.0
06 PROSTOR ZA REKVIAITE Keromika 12,40
07 SEJNA SCBA | Keromikg 21,80
08 PISARNA Keromiko 12,00
09 wWe 2 Keromika 2,18
10 WC 1 Keromiko 2.34
1N TUd 3 Keromika 2.30
12 SLAGILMICA SODNKI Keremko 10,04
13 MALA GARDEROBA Kerom:ka 12,00
14 [EHNICNL PR /PRALNICA Keromika 18,00
15 WC 7 Keromika B34
16 SLACILNICA 4 Keromiko 2500
17 TUSI 2 B Kecomka 13,40
'8 SLACILAICA 3 Keromika 15,00
756.86 m*
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4 TOPLOTNI OVOJ STAVBE

V zunanjem stavbnem ovoju, katerega sicer konstrukcijsko prestavija lesena montazna stenska gradnja,
prevladuje raba toplotnih izolacij mineralnega izvora (25%) ter bioloSkega izvora (47%), pri Cemer je izolacija
sten iz kamene volne fer izolacija stropa iz celulozne izolacije. Talna izolacija ter izolacija na coklu pa je iz
polistirenov.

polistireni | mineraina| bioloSka |p

01ud-Tia na terenu 0,27

04ud-Zunanja stena 0,32

07ud-Podzidek 0,14 0,16

08ud-Zunanja stena - instalacijska rawnina 0,38

11ud-Strop proti podstresju 0,50

12ud-Zunanja stena - cokl 0,16 0,16 46
[=SpTe

! | 89,3 78,2 | 150,9
' "IB0% | 24.6% | ATA%

Opis vseh kljutnih sklopov toplotnega ovoja je podan v prilogah elaborata, skupaj s tehniénimi podatki za
primere izolacij z ustreznimi toplotnimi karakteristikami, kar je potrebno uposStevati v novelaciji PZI natrta
arhitekture.

Assembly no. Building assembly description Interior insulation?
! |Tla na terenu uskiajenol
Heat transmission resistance [m#/W]
Orientation of building element|3-Floor interior Ry| 0,17
Adjacent to|2-Ground exterior Res:| 0,00

Area section 1 AW/(mK)]  Area section 2 (optional) A[W/(mK]] Area section 3 (optional) A[W/(mK)] Thickness [mm]
parket [ 0,150 keramika [ 1,100 20
estrii = = "S- _1,_609 il “HABEL | 75_|
gsisten'lsk ploiZa EPS za 0,036 (Fragmat Stirotermal | Lok * | o I
italno ogrgvanje Basic) * | [ .
EPS 150 | 0,034 |(Fragmat EPS 150) ok sl | 100 |
AB talna plo&a N R e 5 | [0 |
IXPS 035 " | 0,035 [(Fibran XPS) |tanj$a plast XPS N (A
‘hidroizolacija 0,190 e i | 202,000 | i
ipodioZni beton 2,000 | [ ' 3 | 100 |
‘ Percentage of sec. 1 Percentage of sec. 2 P tage of sec. 3.

Total -
7% " 21,3% | 72,0 e
U~value supplement e WHm2K) U-value: WI(m‘K)
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Assembly no. Interior insulation?
04ud lZunanja stena 1.|slltlaj13noJI
Heat transmission resistance [m/W]
Orientation of building element |2-Wall interior Ry| 0,13
Adjacent to 1-Outdoor ai exterior Ree!| 0,04
Area section 1 A[W/(mK)]  Area section 2 (optional) A[W/(mK)] Area section 3 (optional) A[W/(mK]] Thickness [mm]
i
mavéno viaknena ploséa 0,240 } i 10
lOSBplosZa 0,130 . |y 15
Jgarﬂa ovira | 0,90 | |ok oL | OFEN
. {Knauf Insulation '
mineraina volna 038 | 0,038 | konstr. 6/16/62,5 030 |\turboard Fi) | [ 160
/0SB ploséa 0,130 f | 16 |
(Knauf Insulation FKD i ,
17I3mena volna 035 0,035 S Thermal) l ‘ | _160 |
|omet 0,800 e B | 10 |
3 . | |

Percentage of sec. 1
90%

U-value supplemant[

Percentage of sec. 2

9,6%

Percentage of sec. 3 Total

L | 32,0 |~
U-value: WI(m‘K)

U-value supplement i:WI(m’K)

Assembly no. Interior insulation?
]Podzldek = usklajenol
Heat transmission resistance [m*K/W)
Orientation of building element|2-Wall , interior Ry| 0,13
Adjacent to|2-Ground exterior Rge:| 0,00
Area section 1 A[W/(mK)]  Area section 2 (optional) A[W/(mK)] Area section 3 (opticnal) A[W/(mK)] Thickness [mm]
T E S
mavéno viaknena ploséa I 0,240 ! [ f 10
|OSB plos&a 0,130 e (e B 15
parna ovira 0,190 ok ’ 0
mineraina voina 038 0,038 |Konstr. 6/16/62,5 n,130 | ol insuistion 160
[ ! i : : Naturboard Fit) |
OSB plo3ga 0,130 i ey o ) | i M5 |
hidroizolacija o180 | S 0 5
EPS 036 0,036 |(Fragmat Stirocokl) odebeliti _E 140 B
|omet 3 0,800 F L S
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% L | | 355 [|m

U-value: w.v(m«)
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'Aasembly no. Interior insulation?
| 08,14285714285714ud |Zunanja stena - instalacijska ravnina uskiajeno, | j
Heat transmission resistance [m3K/W]
Orientation of buiding slement 2-Wall | interior Ry[ 0,13
Adjacent to 1-Outdoor ai J exterior R.e:| 0,04
Area section 1 A[W/(mK)]  Area section 2 (optional) A[W/(mK)] Area section 3 (optional) A [Wi(mK)] Thickness [mm]
mavéno vlaknena ploséa 0,240 ’ i 10
e | (Knauf Insulation ‘ l (i A e
mineralna volna 040 0,040 Naturoll Fity letvanje ;416162 0,130 60
OSB plo3ca 0,130 |ok ! | | 15
parnaovira 0,190 o ok | e
(Knauf Insulation
mineralna volna 038 mo,oef _Eo?sfr. 6/16/62,5 | 0,130 IN aturboard Fit) ; I = 160
iOSB plo3éa 0,130 Eo e ‘ | 15
(Knauf Insulatlon FKD I E
kamena_ volna 035 o 0,035 S Thermal) = 160 !
‘omet [0 5 el S ey ey | i 10 i
- | p L
T i = i e
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
84% 9,6% 6,5% 43,0 Icm
U-value supplememDWI(m’K) U-value: WI(m‘K)
Assembly no. ==w Interior insulation?
! Strop proti podstresju T TR T e uskiajeno|
Heat transmission resistance [m’KIW]
Orientation of building element|1-Roof interior Ry| 0,10
Adjacent to 3-Ventilated | exterior Ree:| 0,10
Area section 1 J» _M[W/(mK)] Area section 2 (optional) A[W/(mK]] Area section 3 (optional) A[W/(mK)] Thickness [mm)]
:mavéno kartonske |
plosée 0,210 : | 13
mirujoéi zrak 0,610 {letvanje 6/10/40 0,130 i 100
parna zapora | 0,190 T | e -} 0 |
celulozna @Jagijg O;S 0,039 |3karje 19!2_{_JMIWBOMM | 0,430 |pritrdilo 1,5/20/80 1 0130 | 200 |
.calglgzpa izolacija 039 | 0,039 Lls_ocell) ____|usklajeno i | 300 i
15 i
|
i

|
E |
| |

Percentage of sec. 1

U-alue supplement;

73%

Percentage of sec. 2

M 125% |

“Jw.'(nﬁ-:)

Percentage of sec. 3

Gl

Total

cm

U-value:| 0,085 |w/mk)
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Assembly no. Interior insulation?
| 12,2857142857143ud | Zunanja stena - cokl usklajeno|
Heat transmission resistance [m?K/W]
Orientation of building element | 2-Wall interior Ry| 0,13

Adjacent to|1-Outdoor ai exterior Ree:| 0,04
Area section 1 A[WImK)]  Area section 2 (optional) A[W/{mK)] Area section 3 (optional) A[W/(mK)] Thickness [mm]
Area & ‘ o
5mavéno viaknena ploséa J l 10
|0SB plogéa B _0,130 e | | 15|
|parna ovira | 0,190 | ' i |
| (Knauf Insulation H
|mineraina voina 038 ] 0,038 |konstr. 6/16/62,5 O Roard | ' 160 |
|OSB plo3éa | 0,130 o ok [ A
|hidroizolaclja 0,190 o] g Lils
|EPS 036 0,036 |(Fragmat Stirocoki) odebelit! | | 160
{omet 0,800 | f | [
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

90% 9,6%

U-value supplement'_ " WiHmK) U-value:[ 0.117 (Wimx)

(%)
~I
[4)]
]
3

5 PREVERITEV UKREPOV NA STROJNIH INSTALACIJAH

Prostori novogradnje bodo glede na PZ| natrt kondicionirani na ustrezen natin tj. bodo v celoti ogrevani in
pa energijsko ufinkovito prezracevani.

Glavni vir za proizvodnjo toplote za ogrevanje, za prezracevanje in za pripravo tople sanitarne vode je
toplotna Erpalka tipa zrak-voda (Kronoterm Adapt, s seznama Eko sklada).

V PZ| nacrtu je predviden klima‘f za novogradnjo (Zehnder ComfoAir Q600 ST, s seznama ELo sklada), ki ima
definiran izkoristek vracanja toplote nad mejno vrednostjo 80%. Gre za napravo z vracanjem toplote 90% v
nazivnih pogojih. Dokazilo za primer naprave z ustreznimi energijskimi lastnostmi se nahaja v prilogah

elaborata.
Ventilation unifs with heat recovery
Recommended specifications to start planning: Frost protection: Yes; Humidity recovery:
Yes 5% 0,45
Effective heat Humidity Eloctri
D Description recovery recovery efficlency Application range
efficiency efficiency
User defined area % % Wh/n?* mfh m/h
11ud prezradevanje z vraganjem toplote 90% ___;___ =L i 0% | 2 I _og_gj_____ J____j
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6 I1ZRACUNI ENERGIJSKIH KARAKTERISTIK NOVOGRADNJE

Za prilagojene projektne resitve je socasno potekala preverba tudi s pomoljo izrafuna energijskih
karakteristik novogradnje. Izratun je izdelan na osnovi predpisane ratunske metodologije, konkretno angleska
verzija metode PHPP 9.6. Izratun je izdelan glede na robne parametre razpisovalca, spremljali pa so se izhodni
podatki izratuna, pri Cemer so evidentirane naslednje konéne vrednosti:

e Vse neprosojne konstrukcije toplotnega ovoja imajo izracunano toplotno prehodnost U<0,15W/m,
talne konstrukcije pa vrednosti U<0,17W/m’K.

e Zunanje stavbno pohistvo ima racunsko uporabljene komponente z lastnostmi, ki so zajete iz
predloZenih merilnih porotil in certifikatov.

e Prezracevanje novogradnje z napravo s toplotnim izkoristkom najmanj 90% in zmanjSano rabo elektritne
energije za pogon.

e Racunska potrebna toplota za ogrevanje prostorov je ovrednotena v visini Q, = 16,1 kWh/(m?a) oziroma
posledicno 5,9 kWh/{m’a). Ratunsko ovrednotena potreba po energiji za pohlajevanje in razvlaZevanje
zraka je ob izkoristanju ukrepov pasivnega pohlajevanja in uCinkovitega sentenja v razredu
0; = 3,4 kWh/(m?a) oziroma poslediéno 1,2 kWh/(m*a).

7 DELEZ OBNOVLJIVIH VIROV ENERGIJE V DOVEDENI ENERGLJI

Iz izratuna energijske utinkovitosti novogradnje so pridobliene tudi vrednosti rabe energije za kljuéne
segmente rabe energije.

Delez OVE v dovedeni energiji za obratovanje posleditno znasa 100%, kar je vet¢ od mejne vrednosti 50%.
Stavba ima visoko utinkovito toplotno trpalko za proizvodnjo toplote in hladu, s katero zniZuje sicer$njo
rabo elektrine energije.

S fotonapetostnim sistemom povrsine ca. 70m2 pa iz OVE proizvede vedjo koliCino elektricne energije, glede
na celotno letno rpbo elektri¢ne energije v tehnicnih sistemih stavbe, s Eimeri stavba postane samooskrbna

iz OVE.
{ topl.ener. pretvorba| .
| MWh/a %, COP
ogrevanje prostorov 4,1 4,9
pohlajevanje 0,9 3,6
topla voda, ogr.sez. 19,9 3,8
razsvetljava
tehnika
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8 I1ZPIS KLJUCNIH STRANI IZRACUNA PO METODOLOGI) PHPP

PHPP-Energy balance calculation

Bullding: [Kiubski prostori $K Miklavz
Street: |parc. $t. 1980, k.o. 693 - MiklavZ na Dravskem polju

Postcode/City: [ 5
Province/Country: Si-Slovenia
Bullding type: |nZEB, £portni objekt
Climate data set |ud---01-Ljubljana
Climate zone:|3: Cool-temperate Altitude of location L 293 m
Home owner / Client: |Obé&ina Miklavi na Dravskem polju il it}
Street: |Nad Izvlri 6
Postcode/City: | 2204 __|Miklav® na Dravskem pofju
Province/Country: {Sl-Slovenia
Architecture: Alnf:'s projektivni biro, Gregor Godina s.p. = Mechanical engineer: |Ratlonal Energy d.o.o.
Street: | Trstenjakova ulica § Street:|Borovnjakova ulica 12
Postcode/City:[2250  [Ptu] =EA Postcode/City: 9000 |Murska Sobota
Province/Country: [sk-Stovenia Province/Country:
Energy consultancy:| e Certtfication: b |
Strest: = i Street:| Ay |
Postcode/City:| o e e ‘ | Postcode/City:| i Rk |
Province/Country: Si-Slovenia | Province/Country:| | |
Year of construction: 2024 Interior temperature winter [*C]: 20,0 Interior temp. summer [°CJ: 25,0
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?): 1,7 IHG cooling case [W/nv]: 1,7
No. of occupants:| 40,0 | Specific capacity [Wh/K per m? TFA]: | 132 Mechanical cooling:, ~  x
Specific building ch istics with refe to the treated floor area
Alternative
Treated floor area 256,9 Criterla criteria Fullfilled 72
Space heating Heating demand kKWh/(m?a) 16,1 < 2 a
Heating load W/ 10 < z 2
Space cooling Cooling & dehum. demand KWh/(m?a) 3,4 < - -
Cooling load W/nv 2 < - -
Frequency of overheating (> 25 °C) % - < -
Frequency of excessively high humidity (> 12 g/kg) % 0 < -

W
'

Alrtightness Pressurization test result ngg 1/h
Non-renewable Primary Energy (PE) PE demand kWh/(m?a)

THIT

PER demand kWhi/(m'a) 89 % . -
Primary Energy Generation of renewable
Renewable (PER) energy (in relation to pro- KWh/(ma) 36 z - -
Jjected building footprint area)

2 Empty field: Data missing; - No requirement

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic
values of the building. The PHPP calculations are attached to this verification.
) Taski First name: Surname: Signature:
i | F [ |
Issued on: City:
I J I |
L ]

[
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Energy balance calculation with PHPP Version 8.6a

Heat losses through the ground
Kiubski prostori SK MiklavZ / Climate: Ljubjana / TFA: 257 / Heating: 16,1 kWh/(m?a) / Cooling: 3,4 kWh/(ra) / PER: 89,4 kWh/(m?a)

Building section 1

Ground characteristics ~ Climate data
Thermal conductivity X | 2,0 (W/mK) Avg indoor temp, winter T 20,0 |C
Heat capacity pc 2,0 lM.!.’(rn‘K) Avg indoor temp. summer T; 25,0 “C
Periodic penetration depth & 317 m Awvg ground surface temperature Touw 12,3 °C
Ampiitude of Ty ave Tg_n 10,6 °c
Phase shifting of T, T | 1,0  |Months
Length of the heating period n 6,0 Months
Heating degree hours - exterlor G 68,4 |kkha
Bullding data U-value floor slab/basement celling U, 0,121 Wf(rn’K)
Area of ground floor slab / basement A 301,9 |m? TBs fioor slab / basement ceiling ¥a'l 0,74 WK
Perimeter length P 74 2 m U-value floor slab / basement ceiling | Uy 0,124  WHmK)
Charact dimension of floor slab B' 8, % m Equivalent thickness floor d, 16,18 m
Floor slab type (select only one)
X |Siab on grade
Perimeter insulation width/depth D 0,40 im Orlentation of perimeter insulation horizontal|
Perimeter insulation thickness d, 0,12 (m (check only one field) ertical b 4
Conductivity perimeter insulati An 0,036 |Wi{mK)
Heated basement or floor slab completely / partially below ground level
Basement wall height below ground le Z jm U-Value wall below ground Ua WI(m?K)
Unheated bassment
Height aboveground wal h m U-Value wall above ground Uy Wi (K}
Basement wall helght below ground le z m U-Value wall below ground Uws WHm?K)
Alr change unheated basement n n! U-Value basement floor slab Ug WIHnTK)
Alr volume basement v e
Suspended floor above a ventilated crawl space (at max. 0.5 m below ground)
U-Value craw space Ugraw WIm?K) Area of ventilation openings P m?
Height of crawl space wall h m Wind velocity at 10 m height v 4,0 mws
U-Value craw space wall Uy WH{mK) Wind shield factor fw 0,05 .
Additional thermal bridge heat losses at perimeter Steady-state fraction We stat'l WK
Phase shift B Months Harmonic fraction Yopam | 0,000 WK
Groundwater correction
Depth of the groundwater table Zy 3,0 m Groundwater correction factor Gy 1,01612846 -
Groundwater fiow rate Gw 0,06 |m/id
Interim results
Phase shift B 1,42 Months Steady-state heat flow Dot 2339 W
Steady-state fransmitiance Ls 30,18 W/K Periodic heat flow DBram 454 W
Exerior periodic transmittance LP. 9,22 WIK Heat losses during heating period Quet 1232 kWh
Transmitiance building Ly 37,30 WIK
Monthly average temperatures In the ground for monthly method (I bly 1)
Month 1 2 3 4 5 6 7 8 g 10 11 12 Avg. vaiue
Winter 11,8 11,2 11,2 12,0 13,2 14,5 15,7 16,3 16,2 16,5 14,3 12,9 13,7
Summer 12,7 12,1 12,2 129 14,1 155 16,6 17,2 17,2 16,4 15,2 13,9 14,7
Design ground temperature for ‘Heating load" workshest 1,2 For 'Cooling load" workshest
Reduction factor for 'Annual heating' worksheet
Total result (all bullding parts)
Phase shift B 1,42 Months Steady-state heat flow Dy 2339 W
Steady-state transmittance Ls 30,18 W/K Periodic heat flow Do 454 W
Exterior periodic transmittance LPa 9,22 WIK Heat losses during heating period Que 1232 kWh
Transmitlance building Ly 37,30 WIK Charact. dimension of floor slab B' 8,14 m
Monthly Average temperatures in the ground for monthly method (all bullding assemblies)
Month 1 2 3 4 5 6 7 8 9 10 11 12 Avg. value
Winter 11,8 11,2 11,2 12,0 13,2 14,5 15,7 16,3 16,2 15,5 14,3 129 13,7
Summer 12,7 121 12,2 12,9 141 155 16,6 17,2 17,2 16,4 15,2 13,9 14,7
Deslgn ground temperature for "Heating load' workshest [ 112 | For 'Cooling load' workshee{ 17,2 |

Reduction factor for 'Annual heating' worksheet
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Areas determination

Kiuskd prostor 8K Miklev2 | Climate: Ljublians / TFA: 257 n* [ Heating: 16,1 kWiV(m#a) / Cooling: 3,4 KWh/(m's) / PER: 89,4 KWHV(n*s)

Klubski prostori NK Miklavz
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Ventilation data
Klubski Eosbri 8K Mikiav? / Climate: Ljubljana / TFA: 257 n* / Heating: 16,1 kWh/(m?a) / Cooling: 3,4 kWh/(m?a) / PER: 89,4 kwrv@xa)

Energy balance calculation with PHPP Version 9.6a

Treated floor area Ama m? 257 - (Areas’ work sheet)
Room height h m 2,50 2,50 1
Volume of ventilated space (Ama*h) : Vy m 642 (Worksheet ‘Annuel heating)

Ventilation type
Please select l‘l-Bnlancld PH ventilation with HR |

Infiltration air change rate

Wind protection coefiicients o and f
Several One
Coefficlent e for wind protection class side side
exposed exposed
No protection 0,10 0,03
Moderate protSctian 0,07 0,02
High protection 0,04 0,01
Coefficient f 15 20
For annual demand:  For heating load:
Wind protection coefficient, e 0,07 0,18
e -
Wind protection coefficient, f 15 15 N‘*:;‘;“_‘;‘:“:"” Viso
Ar change rate at press. test Nsg 1t 0,60 0,60 826 m

For annual demand: For heating load:

Excess extract alr 1/h 0,00 0,00
Infilration air change rate st 1/h 0,054 0,135

Selection of ventilation input - Results

Alr permeability

b}

450

|07 Jumiom

PHPP offers two methods for dimensioning air quantiies and chooesing the ventilation unit. With "Standard data input for balanced ventilation”, supply or extract air quantities for
residential buildings and parameters for ventilation systems with a meximum of 1 ventilation unit can be planned. Projects with up to 10 different ventitation units and air quantities

determined according to rooms or zones can be entered in the 'Addl vent' worksheet. Please select your design method here:

Awverage Exfract air Effective heat Humidity Speclific Heat
Ventilation unit / Heat recovery efficiency design air flow Average excess = recovery recovery power recovery
Standard design (Ventitation' workshest, see below) rate  air change rate (extract air system) efficiency unit efficiency input efficlency SHX
X |Muttiple ventilation units, non-res  (Add vent” workshest) m'/h 1/h 1/h [l [ Whim* [
[134] o020 | oo0o | 83% | o00% | o2 [ o0% |

Cooi? raccw?

Efficiency SHX
N*six| 0%

A Interior humidity during winter ration
Jan | Feb Mar Apr May Ju Jul Aug Sep Oct Nov Dec
63% | 64% 69% 78% - - - - - 88% 75% 66%|
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Energy balance calculation with PHPP Version 9.6a

Specific energy for heating (monthly method)

Klubski prostori $K Midavz / Climate: Ljubjana / TFA: 257 n* | Heating: 16,1 KWhi(rr?a) / Cooling: 3,4 kWh/(m?a) / PER: 89,4 KWh/{r?a)

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

Interior temperature: 20 'c
Building type:|\nZEB, Sportni objekt
Treated fioor area Ama: 256,89 m*
Spec. Capacity: 132 Whi(m?K)
Per m?
Temperature zone Area U-Value Month. red. fac. G of freated
Building a: m Wi(m™) kKha kWhia floor area
External wall - Ambient A 2211 - 0,115 * 1,00 * 74 = 1886 7,34
External wall - Ground B 26,0 * 0,117 n 1,00 * 37 = 113 0,44
Roof/Coelling - Amblant A 301,9 Ll 0,085 * 1,00 * 74 = 1904 741
Floor slab / Basement celling B 301,9 = 0,121 L] 1,00 ¥ 37 = 1355 5,28
A . . 1,00 . =
A * ¥ 1,00 o =
Unhoated X . * 0,50 . =
Windows A 18,7 i 0,766 * 1,00 3 74 = 1060 4,13
Exterlor door A 5,1 *: 0,700 »* 1,00 - 74 = 262 1,02
Exterlor TB (length/m) A 14,4 L 0,010 ¥ 1,00 . 74 = 11 0,04
Perimetar TB (length/m) P 74,2 L 0,010 A 1,00 . 37 = 28 0,11
Ground T8 {length/m) B L . 1,00 . = 0,00
_— KWh/(m*a)
Transmission heat losses Qr Tnl-ll 6617 f ‘ 25,8
A Clear room height
Effective m m m*
air volume Vi, [ 257 ]+[ 25 J=[_ 642 |
™ systsm N*ax TR Y Res Thy, scpd fraction
1ih 1 1h
Effective alr change rate Ambient nV,e [ o209 |1 0% D(1-[ o088 Jy+[ 0084 | = o079 |
Effective air change rate Ground nV,g 0209 |* | 0% |*(1-[_op8 ) & 0,000
Vy T, equifraction Car G
m* 1M Whi(m) KKiVa KWhia KWhi(ma)
Ventilation losses ambient Q. 642 * 0,079 . 0,33 * 74 = 1230 4,8
Ventilation losses ground Q,, 642 L 0,000 » 0,33 E: 39 = 0 0,0
Ventllation heat losses Qy Tws 1230 —[ [ 4,8
Reduction factor
Qr Q night/weekend
KWh/a KWhia savi KWiva KWhiea)
Total heat losses Q, ( est7 [ +[ 1230 | 10 =] 78z | [ 306
Orientation Reduction factor g-Value Area Gicbal radiation
of the area see "Windows' worksheet (perp. radiation)
| m Whi{ma) KWa
North 0,35 - 0,60/ * 1,0 - 122 = 25
East 0,44 * 0,60! 5 10,1 * 241 = 637
South 0,38 * 0,60 ¥ 1,0 * 462 = 100
West 0,44 2 0,60 * 6,7 > 300 = 528
Horkzontal 0,00 ¥ 0,00 * 0,0 ¥ 418 = 0
Sum opaque areas 236
I — KWhi(mia)
Avallable solar heat galns Qg w 1525 | [ 59
Length Heat Period  Spec. Power q; Am
kh/d dia Wim? m kWhia KWhi{ma)
Internal heat gains Q, 0,024 * 22 |« 47 |+ 268 |=[ 2200 | [ as
KWh'a KWhi(m?a)
Free heat O Qs +Q =[ 373 | [ 1as
Ratio free heat to losses Q /1 Q = 0,48
Utiisation factor heat gains hg = 99%
KkWhia kWhi(m?a)
Heat gains Qg ne *Q =| ar3 | [ 145
kWhia kWhi{im?a)
Annual heating demand Q Q - Q = 4134 | | 16,1
KWhi{m™a) (Yes/No)
Limiting value =, Requirement met?
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Specific energy for heating (monthly method)

Energy balance calculation with PHPP Version 9.6a

ri 5K Mildav / Climate: Ljubljana / TFA: 257 nm? /| Heating: 16,1 kWhi(ra) / Cooling: 3,4 KWh/(na) / PER: 89,4 KWh/(nPa)
Interior temperature: 20 c
Buikding type:\nZEB, Sportni objekt
Treated floor area Amy:| 257  |m
Jan Feb Mear Apr May Jun Jul Aug Sep Oct Nov. Dec Year

Heating degree hours - Edernd 15,0 12,0 10,2 66 29 03 -0,7 -03 34 64 9,8 13,9 79 Kkih
Heating degree hours - Ground 6,1 5.9 6,5 58 5.1 33 2,5 2,1 2,7 34 4,1 53 53 kikh
Losses - Exterior 1289 1034 877 565 249 25 64 -28 294 550 842 1197 6827 KWh
Losses - Ground 246 238 263 233 205 13 101 83 110 135 166 212 2126 KWh
'Sum spec. losses 6,0 5,0 4.4 3.1 1.8 0,6 0,1 0,2 1,8 27 3.9 55 34,9 KWh/m?*
Solar gains - North 2 3 5 7 9 10 10 8 ] 4 2 2 67 KWh
Solar gains - East 53 71 135 201 258 258 292 223 174 92 51 34 1844 KWh
Solar gains - South 12 14 19 21 19 18 20 20 20 16 10 8 198 KWh
Solar, gains - West 44 66 107 147 170 180 184 164 128 83 45 36 1354 kwh
Solar gains - Horiz. 0 a 0 0 4] 0 1] o ] 0 0 0 0 KWh
Solar gains - Opaque 22 30 47 63 73 74 79 68 56 36 21 16 586 kWh
Internal heat gains 323 292 323 313 323 313 323 323 313 323 313 323 3803 |kWh
Sum spec. gains solar + internd 1,8 1.8 2,5 29 33 3.3 35 31 2,7 2,2 1.7 1,6 30,6 KWh/m?
Utilisation factor 100% 100% 100% 9% 53% 18% 4% 7% 58% 100% 100% 100% 61%

Annual heating demand 1079 798 503 66 0 0 0 0 0 133 565 930 4134 kWh
Spec. heating demand 4,2 31 2,0 0,3 0,0 0,0 0,0 0,0 0,0 0,5 22 39 161 |kWhin?

C1Spec. heating demand CSum spec. gains solar + internal =#=5um spec. losses
7

Specific losses and gains
heating balance [kWh/(m?month)]
F -9
l

== S~ [
0 £ " BN BN . . . : . . , . — -
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Annual heating demand: Comparison
Monthly method (Heating) 4134 KWhia 16,1 KWHh/(na) reference to treated floor area according to PHPP
Annual method (Annual heatiry 4343 kWh/a 16,9 KWh/{ma) reference to treated floor area according to PHPP
- kWh'a -
Marth 1 2 3 4 5 e| 7 8 9 10 11 12| Annual ot [ o803 period
Days 3 28 3 30 a1 30| A 31 30 31 30 31 365 184
Ambient Temp. 0,20 2,50 6,70, 11,30 16,50 20,00] 21,40 20,80 15,60 11,70] 8,70 1,60 11,3[ 4,5
North Radiation 10,0 14,0 24,0 340 46,0 50,0 43,0 38,0 27,0 19,0 11,0 8.0 330| 92|
East Radiation 22,0 29,0] 54,0 79,0 100,0 100,0 113,0 87,0 69,0/ 37,0 21,0 14,0 725' 180
South Radiation 55,0/ 65,01 85,0 96,0 89,0 85,0] 93,0] 93,0] 82,0/ 73.0 48,0 39,0 Q16| 368,
West Radiation 23,0 35,0 58,0 31,0 95,0 101.0| 103,0 91,0 /0,0 450 24,0 19,04 745' 227
Horiz Radiation 31,0 48,0 28,0 182,0 162,0 173,0 1830 146,0 107,0 63,0 33,0 ?3.0] 1190| 310
Tsky 11,30 -10,30 -6,50 -2,40 3,50 7,10 8,50 9,20 4,40 2,00 3,20 8.50' -0,6/
Ground Temp 11,79 11,17 11,23 11,96 1317 1548 16,62 17,24 16,23 15,50 14,29 12,93 14,0 12,5
18
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Energy balance calculation with PHPP Version 9.6a

Summer ventilation
Kiubski prostori 8K Mikiavz / Climate: Ljubjiana { TFA: 257 m? / Heating: 16,1 kWh/(m?a) / Cooling: 3,4 KWh/(n?a) / PER: 89,4 kWh/(m?a)
Building type: |nZEB, Sportni objekt |
Building volume: 642 m Heat recovery efficiency: 88%
Max. indoor absolute humidity: 12 o/kg Humidity recovery efficiency: 0%
Internal humidity sources: 30 g/(P*h) Subsoil heat exchanger efficiency: 0%
Results passive cooling Results active coolli
Frequency of overheating: 0,7% at the overheating limit 8., =25°C Useful cooling demand: 0,3 KWh/(m?a)
max. humidity: 15,2 g/kg Dehumidification demand: 3,0 kWh/(na)
Frequency of exceeded humidity: 25,4% Frequency of exceeded humidity: 0,0%

Summer basic ventilation to ensure adequate air quality

Air change rate via vent. system with supply ai 0,21 11h HRV/ERV in summer (check only one field)
None
Automatic bypass, confrolled by temperature difference] x|
Automatic bypass, controlled by enthalpy difference] e
Awaysi, = |

Air change rate via extract air system: :ﬁlh

Specific power consumption (for extract air system)| 0,20 Wh/m®

Window ventilation air change rate: 1/h

Effective alr change rate
Mysvatem ¥ s Tlee Py scui fraction
1/h 1
Exerior ny,, [ 0.209 *(1- 0% »1- 08 | )= [_ 002
without HR | 0208 *(1- 0%__ | ) = 0,209
Ground n_4 0,209 * 0% *(1- 0,88 1 )= 0,000
without HR 0,209 J 0% = 0,000
Ventlilation conductance
\ M equlfraction Cair
T ih Whi(m?K)
exterior Hy, 642 * 0,025 * 0,33 = 52 WIK
without HR 642 * 0209 | * 0,33 = 44 4 WIK
ground Hy, 642 * 0,000 N 0,33 = 0,0 WIK
without HR 642 * | 0,000 : 0,33 = 0.0 WIK
Infiltration, window, extract air system 642 #* 0,254 * 0,33 = 53,8 WIK

Additional summer ventilation for cooling

Additional ventllation regulation

Minimum acceptable indoortemp. [ 20,0 __|°C

Type of additional ventilation
Window night ventilation, manual ~ ~ Night ventilationvaluel  J1/h
Corresponding air change rate’ 1/h Controlled lease check]
Mechanical, automatically g during operation, in addition fo basic air change Temperature diff.
Controlied ventilation Specific power consumption 0,32 Whim® Humidity diff.
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summer: Passive COOliI‘Ig Energy balance calculation with PHPP Version 9.6a

Klubski prostori $K MiklavZ / Climate: Ljubljana / TFA: 257 m? / Heating: 16,1 kWh/(n*a) / Cooling: 3,4 kWh/(m?a) / PER: 89,4 kWhi(m?a)

Building type: [nZEB, Sportni objekt | Treated floor area Aa:|  266,9  |m
Upper temperature imit| 25 |°C iiding volume: 642 m*
Nominal humidity:| 12 |g/kg Internal humidity sources: 4,7 g/(m?h)
Spec. capacity:| 132 |Wh/(m?K)
Area U-Value Red. factor frsumer Hsunmer heat conductance
Building assembly Temperature Zone m Wi(mK)
External wall - Amblent A 2211 * 0,115 . 1,00 = 255
External wall - Ground B 26,0 ¥ 0,117 ¥ 1,00 = 3,0
RoofiCelling - Ambient A 301,89 ¥ 0,085 ¥ 1,00 = 25,8
Floor slab / Basement celling B 301,9 & 0,121 % 1,00 = 36,6
A L * 1,00 =
A * * 1,00 =
Unhgated X 4 * 0,50 =
Windows A 18,7 ® 0,766 * 1,00 = 14,3
Exterlor door A 5.1 i 0,700 A 1,00 = 3,5
Exterlor TB (length/m) A 14,4 * 0,010 . 1,00 = 0.1
Perlimeter TB (length/m) P 74,2 ¥ 0,010 * 1,00 = 0,7
Ground TB {length/m) B8 ¥ » 1,00 =
Exterior thermal transmittance, Hr, 69,4 WIK
Ground thermal transmittance, H, 40,3  |WiK
Summer ventilation fom Summvert worksheat
Vontllation unit conductance Ventllation parameter R Summer ventilation regulation
extarior Hy,, 52 |W/K Temp , summer 10,1 ]K HRV/ERV
without HR 444 |W/K Minimum acceptable indoor temperature 20,0 |°C None
ground Hy, 0,0 |W/K Heatcapacity air 0,33 [Wh/(im’K)  Controlied by temperature x
without HR 00 |W/K  Supply air changes 0,21 |1/h Controlled by enthalpy
Ventllation conductance, others Outdoor air changes 0,25 |1/h Always
extarior WIK Window night ventilation air change rate, manual @ 1K 0,00 |1/h Additional ventilation
Air change rate due to mech. automatically controlied vent. 0,00 |1h Controlled by temperature
Specific power consumption for 0,32 |Wh/m? Controlled by humidity
R 88%
MRy 0%
N*sx 0%
Orientation Angle Shading Shading g-Value Area Portion of glazing Aperture
of the area factor factor dirt {perp. radiation)
Summer Summer m* m?
North 0,9 * 0,28 * 0,95 . 0,60 . 1,0 * 54% = 0.1
East 0,9 * 0,30 . 0,95 . 0,60 . 10,1 . 65% = 1,0
South 0,9 - 0,24 & 0,85 . 0,60 * 1,0 * 54% = 0,1
West 0,9 - 0,30 - 0,95 * 0,60 . 8,7 . 65% = 0,7
Horlzontal 0.9 * 1,00 . 0,95 * , 0,00 L 0,0 * 0% = 0,0
Sum opaque areas 0,B
R mYm*
Solar aperture To| 27 [ 001
Specil. power g, A
Wim? m w wim*
Internal heat gains Q, 1,7 * 257 = 434 1,7
Frequency of overheating hg, jm At the overheating limit 8, =25°C
If the “frequency over 25°C" exceeds 10%, additional measures to protect against the heat during the summer are necessary.
Dally internal temperature fluctuation
Transmission Ventilation Solar load Spec. capacity Aqeal
KWhid KWhid kWhid 1k Wh(m¥) m?
(| 84 | + [19] + [ 120 |)* 1000 1 [ 182 | [ 257 |)= 1,0 |k
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Energy balance calcuiation Wi PHPP Version 8.6a

Cooling: energy value for useful cooling energy
Kiubski prostori 8K Mkt | Ciimate: Ljubfiana | TFA: 257 m | Healing: 16,1 KWhi{n¥a) / Cooling: 3,4 kWh/(m?a) / PER: 89,4 KWhi(ma)

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

Buikiing fype: [nZEB, £portni objekt | Treated floor area Ama: 256,9 Im?
Interior femperature surmmer: 25 "C Bullding volume: 842 jr*
Nominal humidity: 12 ok Intemal humidity sources: 4,7 /()
Spec. capaclty: 132 Wh(mK)
per m?
Temperature zone Area U-Value Mon. red. fac. G treated
Bulkding assembly m Wi} kKha kWhia floor area
[Extornal wall - Amblant A 2241 . 0,418 * 1,00 ¥ 10 = 266 1,04
External wall - Ground B 26,0 * 0,117 X 1,00 & 19 = 57 0,22
RoofiCelling - Amblant A 301,9 * 0,085 * 1,00 * 10 = 269 1,05
Floor slab / Basement celling B 301,9 * 0,121 * 1,00 4 19 = 690 2,68
A * % 1,00 i =
A . * 1,00 4 =
Unhsated X o] % 0,50 . =
Windows A 18,7 4 0,766 * 1,00 L} 10 = 150 0,58
Extorlor door A 5,1 * 0,700 . 1,00 3 10 = 37 0,14
Extorlor TB (longth/m) A 14,4 * 0,010 4 1,00 * 10 = 2 0,01
Porimeter TB (length/m) P 742 N 0,010 # 1,00 * 10 = 8 0,03
Ground TB (length/m) B . . 1,00 . - 0.00
KW(ns)
Transmission losses Qr (negative: heat loads) wi 1478 | | b8
Summer ventilation fom ‘summvent werkshest
Ventilation conductance, vent. unit Ventliation parameter ‘Summer ventllation regulation
exterior Hy o 5,2 WK Temperature amplitude summer HRV/ERV In summer
without HR 44,4 WK Minimum acceptable Indoor temperature None
ground Hy 00 WK Heat capacity air | 0,33 |Whi(m’K)  Confrolled by temp. x
without HR 0,0 WK Supply ¥ changes Controled by enthaip:
'Ventilation conductance, others Outdoor air changes
exterior wm Window right venl. sicchange rats, maral @ 1K Additional ventiation
Al ghanges rale dus 1o mech., sitom. controlied venL. Ci by temp. X
Specific power consumption for [ 0,32 |Whim* C by humidty | |
R
TMev
s
T syatem T N L P acpi fracion
Hyglenic alr change n (considers bypass) 1h uh
Effective alr changs rate Amblent ny,, [ o200  ](1-] 0% Iy(-[ o000 |+[ o284 | =[ 0463 |
Effective alr change rate Ground ny, [ o209 |* | 0% ] *(1-_000 | = 0,000
Vy T o fraction Car G
m i Wh/{mK) kKha KWhia KWh/(m*a)
Ventllation losses amblent Qy 642 * 0,463 * 0,33 - 9 = 923 3.6
Ventllation losses ground Q,, 642 . 0,000 * 023 ¢ 0 = [ 0,0
Heat losses summer ventilation 842 ¥ 0,000 * 0,33 * 0 = 0 0,0
Ventilation heat losses Qy wil g3 | [ 36
Qr Q
KWhia KWhia KWhia KWh/{m’s)
Total heat losses Q, 1478 |+| 923 |=| 2402 | [ 83
Orientation Reduction factor g-Vae Area Global radiation
of the area (perp. radiation)
m* KWhi{ms) kWhia
North 0,16 * 0,60 % 1,0 ¥ 138 = 13
East 0,21 * 0,60 . 10,1 . 293 = 370
South 0,13 * 0,60 + 1,0 * 272 = 21
West 0,21 * 0,60 * 6,7 * 300 = 252
Hortzontal 0,40 L 0,00 * 0,0 ¥ 502 = 0
Sum opaqus areas 221
[— KWhi{ma)
Available solar heat gains Qg Tolsl 877 34
Length heat. period Spac. power q; Ama
Kkhid dia wim* m KWh'a KWh!(m*a)
Internal heat gains Q, 0,024 i 92 * 1,7 *| 2568 | = 958 37
KWha KWhi(m*a)
Sum heat loads Q Q + @ =| 1838 | [ 74
Ratio of losses fo free heat galns Q /Q = 1,31
Ulitsation factor heat losses ng = 73%
KWia KWni{ma)
Useful heat losses Qy, wro =| 1 | | &8
KWhia KWhi{m?s)
Useful cooling demand Q o -, =| 8 | [ 03
KWN(m™s) (¥os/No)
Recommended maximum value Requiroment met? Yes
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Energy balance calculation wilh PHPP Version 9.6a

Cooling: energy value for useful cooling energy
Kiubski prostori 8K Mikien2 / Climate: Ljubfana / TFA: 257 n# / Heating: 16,1 kWh/(na) / Cooling: 3,4 kKWhi(m?a) / PER: 89,4 kWh/(mr?a)

Interior Temperature:| 25 [
Building type:|\nZEB, Sportni objekt
Treated Floor Area Ama:y 257 |m*

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Heating degres hours - Exterior 18,8 154 14,0 10,2 87 39 3,0 34 74 10,2 13,4 17,7 124 |kih
Healing degres hours - Ground 9.8 9,3 10,2 94 88 69 62 5.8 6,3 741 77 9,0 % kih
Losses - Exterior 3127 2566 2316 1685 1089 630 476 1160 1684 2235 2849 20467  |kWh
Losses - Ground 389 368 406 3n 349 F2al 247 28 250 280 305 355 3821 KWh
Losses summer ventilation 0 0 0 0 0 0 0 0 0 0 0 0 0 kWh
Sum spec. heat losses 13,7 11,4 10,8 8,0 56 35 2,8 3,0 5,5 7.6 9,9 12,8 846 [kwnm?
Solar load North 1 1 2 3 4 5 4 3 2 2 1 1 30 KWh
Solar load East 25 34 85 %6 124 124 140 107 83 44 25 18 882 [kwh
Solar load South 4 5 7 7 7 7 7 7 7 8 4 3 71 Kwh
Solar load West. 21 31 51 70 81 86 88 78 61 40 22 17 647  [kWh
Solar load Horiz. 0 0 0 0 0 0 0 i 0 0 0 0 0 KWh
| Solar load Opaque 22 30 47 63 73 74 79 68 56 36 21 16 586 KWh
[intemmel heat gains 323 292 323 313 323 313 323 323 313 23 313 323 3803 |kwWh
| Sum spec. loads solar + internal 1,5 1,5 19 22 24 24 25 23 2,0 1.8 15 15 234 KWh/m?
Usifsaion factor losses 1% 13% 18% 7% 43% 67% 78% 5% 3% 2% 15% 1% 25%
Useful cooling energy demand 0 [ 0 0 0 2 80 [ 0 0 0 0 87 KWh
Spec. cooling demand 0,0 0,0 0,0 0,0 0,0 0,0 0,3 0,0 0,0 0,0 0,0 00 0,3 KWhm?
Specif. dehumidification demand 0,0 0,0 0,0 0,0 0,0 0,6 1,1 13 0,0 0,0 0,0 0,0 30 [kwhm?
| Sensible fraction 100% 100% 100% 100% 100% 1% 21% 2% 100% 100% 100% 100% 10%

Useful COD“I'IQ demand EEmSpec. cooling demand E==35um spec. heat losses Sum spec. loads solar + intemal
16

Specific losses, loads,
Useful cooling demand
o [KYh/(raEmogth)]

E-N

H @ Basic ventilation outdoors @ Basic ventilation gmnd
Summer ventilation BAdditional window ventllation B Additional mechanical vengilation

120

-

o

o
i

3
o
L

Ventilation conductance [W/K]
D
(=]

40 A
20 -
0 p
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Morth 1 2] 3 4 5 6 7 8 9 10 11| 12]Year
Days 3 28 3 30 31 30 31 3 30 3 30| 3 365|
Amblent Temp. 0,20 2,50 670 11.30] 1650l 2000 2140] 2o.80f 1560 1170 6,70 1,60 11,30
North Radiation 10,0 14.0) 24,0 34.0 48,0} 50,0 49,0] 38,0) 27,0 18,0 11,0 8.0) 330,0
East Radiation 22,0 29,0) 54,0] 790 1000 1000f 1130 87.0] 69,0) 37,0 21,0 14,0 Tﬁul
South Radiation 55.0) 65.0) 88,0] 96,0 89,0 85,0 93,0 93,0) 92,0 730 48.0) 39,0) 916,0]
West Radiation 230 35,0) 58,0 810 gs0] 1010 1030 91 0 70,0 450 24,0) 19,0} 745,0|
Hori. Radiation 310 48.0) sa0| 4320 1630 g73c] 1830  4as0| o709 63,0 330 239 1150.0'
Dew Point 26 1.9 11 50 9.6 131 14.2] 147 10,9, 84 3.7 -0,] 6.3
Tsky -11,30)  -10.30 -6.50 2,40 3 50| 710 8,50)] 8,20 4,49 2000 -320] -850 0.,57|
Ground Termp 11.79) 1147 11.23] 1188 1317  1548| 1662 17.24] 1623 1550 1429) 1293 fa.sal
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Aux Electricity Energy bekancs sl Ushion with PHPP Version 563
mﬂdgrnsmriSKMidavz.' Climate: Ljubljana / TFA: 257 m* / Heating: 16,1 KWH| m’a).fcooing: 3,4](\‘\'”@.’ PER: 89,4 kWh/(m*a)
Treated fioor area 257 _m Heat recovery efficiency ventilation unit 0,88 Annual space heating demand 16 N xwmmin)
Heating period 184 |d (Operation vent. system Winter 4,41 |kha Boller rated power 15 KW
Alr volume 642 |m* Operation vent. system Summer 4,35 |kiva DHW system heating demand 19882 kWhia
Dwelling units. HH Alr change rate 021 |k Design forward flow tsmperature as “C
Column no. 1 2 3 4 5 5 7 8 ] 10 1
5 g & =
e |k S S Ll ||
> B 88 = —E =3
Aoplication g' 2 s g £3 i z ITE || 33E
§ & £% £f
(4 E3 =
Vantllation system
[winter ventitation 1 [ 026 Jwwe [ 021 |w *[ 44 Jwe +[ 842 | =] 154 conskdered In heat recovery eficiency
Defroster HX 0 J 1 Data efries In Ventilatiort worksheet or In ‘Addi vent o || o1 [/ as =| 0
Summer ventiation 1 090 |[ 026 [wwer [ 021 |w *[ 43 [wa +[ o2 | =] 182 |+[ 10 |/ 435 |= a1
Intsrmal heat sources ' Additional summer ventiistion’ 0,0
cditionsivert. summer | [ 0 || 090 ][ 032 |wwe <[ 000 |m *[ 43 e +[ 82 jwr = 0 ][ 10 /[ 435 = 0.0
Heating system Controlled / non controlled {1/0]
Entier the rated power of the purmg, w 1
Crcustorpumpheatig | [ 1 [ 1 |[ 130 w <[ o7 a4 Jwe <[ 1] = a2 ][ 10 [/ am |s[ o7
Boller electricity consumption st 30% load W
i arercy - el bt 0 0 s5 w100 ] *[ooofw -] 1 | =] o 10 |1 as |= 0
:::;;:.ﬂymxrm 0 0 Data entries In ‘Boller’ workshesl, Aux. energy possible 0 . 10 / 441 = 0
DHW system
mwmwﬂmd’m' W
Ciroustionpumpo | [ 1 || 1 || 30 |w [ 100 | *[ 53 Jew <[ 1 | =[ 1e8 || 10 [/ ere |5[ 18 ][ 1w |
Enfsr the ratsd power of the pump: w
st [ 4 [ 1 [ @ o [w] [Gade [T e[ w1/ e ] [
Bolier aiactricity consumplion ot 100% load w
oiwedteracenersy | [ 0 [ o ][ 165 |w  -[100] [ 00 Jw -[ 1 | = o [ w0 ] s e 0 I 0 |
Entar the rated power cf the solar DHW pump w
Solrauc ciectioty || 0 || [[ 47w  -T100] [ 18 Jww- ] 1] | e [/ 57 |- |
Aux. electricity coolin, Inddnhumldlﬂcltlo'_n
A electrieity cooling 1 1 22 e <[ 1,00 [ 10 [ =[ 22 | 10 [/ a3 |= 5
A electricity dehum, N 22 pwws *| 1,00 *[ 10 K =z | 10 [/ a3 |= 5
Misc. aux. electricity =
[Mic. m clecticty | | | || bwwa +[ 100 ] [ 10 ] [ 1] = o ][ w /[ 87 ][ o ]| 0 |
Total 125 | [ e |
KWi(rra) (treated floor area)
23
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Energy balance calculation with PHPP Version 9.6a
Photovoltaic systems
Klubski SK MildanZ / Clmate: JTFA: 257 m* / Hesting: 16,1 kWh/[m?a) / Cooling: 3.4 kWh/(m*a) / PER: B9.4 kWh/(nra)
Cimats data set [ud—01-Ljubljana |
Bullding type: [nZEB, Sportni objekt ]
Projectsd bulkting foolprint 3012 m
Nama of systam _ Spumt | sptemz | sptens | sptems | systems [Reforonca PVt
Locaion: Selection In "Areas' worksheet Fasada V ]
Size of selected area 81,3 m
Deviation from North B85 *
Anghe of Inclination from horizontal 30 .
Aeraive Input Deviaton from North X Do : 3 .
Aprmative input: Angle of Inclination from the horizontal | ie L:
Informatlon from the madule data shest
Technology b sPolysi | 4Mono-SI
Nominal current T hm o BTN | ey o s (Wt e B ey 71 A
Norminal vokage Y e 24 w8 |V
Norminal power b Py 290 [ o o 0 25 wp
- shortd ant . « 0,049 i 0,040 K
Temperatura coafficient open-clroilt voliage % B 2,310 0340 |
Modude dimensions: Helght 1,888 1,658 m
Modude dimensions: Width 0,992 0994 m
18 Module area [m*]
Further spacifications
Number of modules wo s [
Height of module array " [ m
Haight of horlzon Y B m
Horizontal distance A | m
Addilonal reduction factor shading T e 100% I
Efficlency of the Inverter g 5% 1 5%
Results
Area of module fleld 14 0.9 00 00 0.0 0,0 mt
Free area on the selected buliding element -8.8 ud
Alocation to buikding element 116%
Annual losses dus to shading 0 KWh
Total
Annual electrickty yleld after the inverter, absolute 11005 11005 KWhia
Relatad to profectsd buikding footprint erea 36,5 36 |kt Ang,
CO2-squivalent smizsions according to 2-COZ faciors user detsrmined 0,0 0.0 kpla
PE-facior according to 8-PE factors user determined 0,00 0,0 0,00 KW h/KWh
-O-Total ~+Systemn 1 ~+—8ystem 2 =+-System 3 -&- System 4 ~e- System 5
2000 1,2
1800
L1
1600 \
—
(4]
— 1400 £,
£ 0t o
5 3
1200
E '
£ 2
S 1w 08 £
' S
o =
g 800 |5
Lose 2
- Fa :
400
@/ \S\m 0,2
200 o}
0 ———— = o % it —i 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
24
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Energy balance calculation with PHPP Verslon 9.6a

Primary Energy Renewable PER

Kiubski prostori 8K Mkl / Climata: Ljubjana / TFA: 257 n® |/ Heafing: 16,1 kWiv{m?®a) / Cooling: 3,4 kWh/(ma) / PER: 89,4 kWh/(m's)

Buikiing type:InZEB, &portni objekt ]
Treated floor area Ama: 257 jot
of heat margin (useful energy) Projected bulkiing footprirt Ap e 302 I
Primary heat generation type Heating I DHW Addl. Input In following workshests Heating demand Incl. distribution & hydr. frost protection 16 kWh(ma)
zms pumpfs) Bl 1oo% ' E 199?‘- _ |HP. possibly HP ground Cooling energy dem. Incl. dehumnidification| 4 KWH(ms)
W hest m m. ]_op!bml & m) DHW demand Including distribution: 77 KWh{ms)
. o [ e | !
[Energy demand Efficisncy Final energy PER PE €0,
Referencs: Trested floor erea Calcuiali| User | Contribution (final | Final energy PER factor Effective PER | PER gpecific PE factor PE value CO; emissions | | CO.eq emissions.
on | defined energy) demand factor (Including valus factor
valug blomass (CO--2a)
= - KWhi(na) KAVRWI MWhidwh | kWhin'a) | KWhAWR | kWhi{Ta) IghWh bgta) |
8-PE factors user determined 2-CO2 factors user determined
| 89,4 | 166,4 I 35,3
|Heating 100% 1,49 24,6 2,50 4,3 B8
Electricity (HP compact unit) 1,80 2,50 0,630
Electricity (heat pump) 113 100% 142 1,80 1.44 20,6 2,50 35,6 0,530 76
District heating: 1-None 2,B}4,53,3 0,000
Wood and other biomass 110 T :
|Natural gas / RE gas 2 1,75 1,10 0,200
Heating oll / RE methanol 2,30 1,10 0,280
Solar thermal system
(direct) ] 1,80 2,50 0,530
e | TR
|Aux. slectricity (heating. wintertime ventiiation) 23 1,80 1,80 4,1 2,50 5,7 0,530 1,2
Cooling and 1,13 29 A4 [X]
Electricity cooling (heat pump) 3,50 | 01 1,10 0,1 2,60 0,3 0,530 0,1
Audliary eleciricity coolng, ventilation summer 0,7 1,10 07 2,60 1.7 0,530 04
Electriclty dehumidification (heat pump) 3,50 | 0, 115 10 2,50 22 0,530 05
0,1 1,15 0,1 2,50 0.2 0,530 0,0
100% 1,30 53,8 2,50 103,4 2.9
1,30 2,50 0,530
1,92 100% 40,4 1,30 1,30 52,5 2,50 101,0 0,530 214
2,844,53,2 0,000
1,10 - &
1,78 1,10 0,200
2,30 1,10 0,280
Solar thermel system
Electriclty {direct) | 1,30 2,60 0,630
I
A electriclly (DHW + solar DHW) 0,3 1,30 1,30 12 2,50 24 0,530 0.5
Housshold 69 1,30 9.0 17,3 37
Eleciriclty (housshold or non-residential ighiing, et:.r 6,9 1,30 1,30 9.0 2,80 173 0,630 37
Awdliary slectricity (cther) 1,30 2,60 0,630
Gas I RE cook [ | [ 00 I 1,75 | 00 2,50 ] 0,0 0215 | 00
Energy generation Final energy PER PE co, ]
Reforance: Projected buliding footprint area Final energy Final energy PER factor l PER speciic PE factor PE Valus Emission factor co,.qmiﬁum|
generation generation | valua {COreq)
kWh'a JWhHM Ar g8l KWHEKWh KW Apgeemit)]  KWhHAWH IAVh/(ra) kg/kWh kg/a l
35,6 0,0 0,0
PV electriclty 11005 36,5 1,00 36,5 0,00 0,0 -
Solar thermal system = [ 0,0 s 9.0 1,22 0,0
[ 0,0
PE demand requirement In case of verification = Currem putiaing 166 Regquirement |
through PE (non-renowabls) [RWh/{m?a)] e mat?
Achiovabla energy stendard through the I ____Ussful energy, performance Alrtight Primary Enargy PER
erification of ronewable primary energy Annual heat. dem. Heating foad | Useful cool. energy| Cooling load Nsg 200
( of aspects) | Treated floor area | Treated floor area | Treated floor area | Treated floor area | }
KWhi(m'a) Wim* KWhi(ma) Wim? imh =180 i
Requirement Passive House Pramium o 160 ! !
Requirement Passive House Pus 15 10 18 10 0,60 g |
rement Passive House Classic 140 :
rement PHI Low Bullding 30 33 1,00 E__ |Premium
Current bulkding reaches following ciass for s3ps 1 10 3 2 05 e |
Pramium Premium Premium 100 |
e ]
| Summary Final energy PER epocific valud PE value CO2sq COsoq 60 | & :
LRlus —_ |
balncs ([ 0| [ o
Though, from the sclentific paint of Wew, nat entirely & o |
correct, different energy carriers will be added .
together here. This Is dona to meet the criteria of B-PE faciors user | 2-CO2 factors 2-CO2 factors 0 -
other energy stendards. determined user determined | user detsrmined o 15 0 45 LY L3 « 105
MWhia Ma MWhia kyla kga PER demand [KWhi(mip"a)]
M 37,1 20 42,74 Boe2 L ——Passive House Pramium ~+— Passive Houso Plus
Generstion -11,0 1.0 0,00 0 ] ~ o - Passive House Clasalc ~#—PH] Low Energy Bulding
Demand, cumulative [@nnual balance) 6,08 11,86 42,74 0062 0062 3 _Current bullding
Demand wio household | 15,3 ] 20,6 | 38,20 | 8118 | 8118 ]
Demand wio household cum. | 4,31 | 9,64 | 38,20 | 8118 | 8118 |
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Heat pump

Energy balance calculation with PHPP Version 9.6a

Klubski prostori 8K Mikiav / Climats: Ljubljana / TFA: 257 m? / Heating: 16,1 KWh/(ma) / Cooling: 3,4 kWh/(na) / PER: 89,4 kWh/(n7a)

Trealed floar area Ar:| 257
Covered fraction of space heating demand (PER' 100%
Space heating demand + disfribution losses Qu+Qyy i (DHW: Distribution) 4143
Solar fraction for space heat Tisolar, H (SORDHW" work sheet) 0%
Effective annual heating demand Q=" (1-Nsoir, H) 4143
Cowered fraction of DHW demand (PER' work sheel) 100%
Total heating demand of DHW system Qo (DHW:Distribution) 19882
Solar fraction for DHW Tisokr, DHw (SOlDHW! worksheet) 0%
Effective DHW demand Qo= Corw” (1-Nsokr, rw) 19882
Number of heat pumps in the system 1
Functionality Heating & DHW
Heating
Selection of HP: Iﬁhndud alriwater heat pump Heat source: 1-Outdoor air
Selection of distribution system 1-Underflocr heating
Design distribution temperature Bijpaign (DHW:+Distribution) 35,00
Nominal power of disfribution system Prem 5,00
Distribution system (to be complated by experienced users only)
Nominal power of distribution system Prom 5,60— %
Radiator exponent n 1,20
Heat storage tank (buffer storage tank 'DHW-+Distribution' worksheef) 1-Yes
Specific heat losses storage U™ A gioage 1,0
Storage location in thermal envelope 1-inside
Room temperature (storage location: outside of thermal envelope) (DHW+Distribution) 20,00
Sink temperature of heat pump for heating Bank 31,01
Entries In relation to the domestic hot water system
Selection of HP: |1-Standard alrfwater heat pump | Heat source: 1-Outdoor air
DHW temperature (DHW+Distribution) 60,00
Orientation of DHW storage tank (‘storage 1' in 'DHW +Distribution’ worksheet) 1-Inside
Specific heat losses storage U* A siorege 17
Room temperature (storage location: outside of thermal envelope) (DHW+ Distribution) 20,00
Type of backup heater 1-Elac. | lon heater
AB of electric continuous flow water heater
Additional options In case of one heat pump for both functions: Heating & DHW N
Same heat pump's sink temperature for Heating and for DHW 0-No
Heat pump priority (Manufacturer, tech. dele) 1-DHW-priority
Control strategy
Heat pump conirol strategy

Klubski prostori NK Miklavz

Building type:|nZEB, Sportni objekt

m

KWh/a

kWh/a

kKWh/a

kWhia
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o flational Energy, engineerING do.o
&nﬂ@ Borovnjakova ul. 12 I 9000 Murska Sobota I SLO-Slovenija
; -

S 77049519 | Telefon: ++386 31 58 84 90

9 PRIMERI DOKAZIL ZA LESENA OKNA IN VRATA Z USTREZNIMI ENERGIJSKIMI LASTNOSTMI

C€ ertl oEs|

IZJAVA O LASTNOSTIH
8t. UNI6-775/2017

1. Izolacijsko steklo: UNIGLAS TOP BRIGHT 0,5
2. Tip: 4:118/4/18/-4
3. Namen uporabe: Izolacijsko steklo za uporabo v zgradbah in gradbenistvu
4. Proizvajalec: ERTL GLAS STEKLO d.o.o.
Kolodvorska ulica 22, 1310 Ribnica, Slovenija
5. Poobla5éenec: -
6. Sistem ocenjevanja lastnosti: 3
7. Harmoniziran produktni standard: EN 1279-5:2005+A2:2010
8. Akreditirani organ: KWA Product Cert GmbH
9. Lastnosti:
Bistvene znaéilnosti Lastnost Harmonizirane tehniéne
specifikacije
9.1 QOdpomost na ogenj NPD EN 1279-5:2005+A2:2010,4.3.2.2
92 Obnasanje v primeru ognja NPD EN 1279-5:2005+A2:2010,4.3.2.3
9.3 Obnasanje ob obremenitvi z ognjem od zunaj NPD EN 1279-5:2005+A2:2010,4.3.2.4
9.4 Neprebojnost NPD EN 1279-5:2005+A2:2010,4.3.2.5
9.5 Zastita pred eksplozijo NPD EN 1279-5:2005+A2:2010,4.3.2.6
9.6 Protiviomnost NPD/NPD/NPD | EN 1279-5:2005+A2:2010,4.3.2.7
9.7 Test nihajnega telesa NPD/NPD/NPD | EN 1279-5:2005+A2:2010, 4.3.2.8
9.8 Odpomost na  trenutne  temperaturne g .
spremembe in temperaturne razike 40K/40K/40K EN 1279-5:2005+A2:2010,4.3.2.9
99 Odpomost na sneg, veter, trajne oziroma 7 5
Ostg; st 9 1 4/18/4/18/4 mm | EN 1279-5:2005+A2:2010, 4.3.2.10
9/10 | Direktna zvotna zastita Rw (C,Cv) 34 (-2:-6) EN 1279-5:2005+A2:2010, 4.3.2.11
9111 | Termi€na lastnost Ug 0,5 (W/m2K) EN 1279-5:2005+A2:2010,4.3.2.12
9.12 | Prepustnost svetlobe 0,77 5 ;
Refleksija svetiobe 014 EN 1279-5:2005+A2:2010, 4.3.2.13
$43 | Relieksydenenpn 0,26 EN 1279-5:2005+A2:2010, 4.3.2.14
g — vrednost 0,60

NPD = no performance determined (ni deklarirane zahteve)

Lastnosti proizvoda, navedenega v tocki 1 in 2, so v skladu z navedenimi lastnostmi iz totke 9.

Za izdajo te izjave o lastnostih je odgovoren izkljuéno proizvajalec, naveden v tocki 4.

Podpisal za in vimenu proizvajalca:

Zoran Vasit, vodja prodaje
Ribnica, 4.12016
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88 Q12 ALU

Berechnung des Uw nach DIN EN 10077-1

Uw nach DIN EN 10077-1
Uf nach DIN EN 10077-2

Fenster Uw Berechnungsmaske

ensterbreite: 1.23lm
Fensterhdhe: ~1.48|m
Flache Fseite L: 0,1407|m?
Fliche F seite R: 0,1407|m?
0,185'4111’
0.1427|m*
1,21|m?
4.42Im
Ug: L __0,50|Wim%K
Uf seite L ~ 0.96]Wim2K
Uf seite R : 0,96|W/m2K
Uf unten ~ 0,96|W/mK
Uf oben 10,96|W/m2K

Ipsi: _ 0.027|W/mK

= — |

gerundet 0,72 Wim2K

AU + AL AU 41 4TS

O =
At A

Legende:
Fensterbreite: BlendrahmenauRenmal
Fensterhohe: Blendrahmenautenmaf
AB: Lichte AuBen Ansichtsbreite
L: Lange Lichter Glasrand von auflen
Ug: U Wert vom Glas
Uf: U Wert des Rahmens
psi: Langenbezogener Kennwert des Glasrandabstandhalters
Uw: U Wert des gesamten Fensters ohne Einbausituation

Klubski prostori SK Miklavi

27.06.2018

info@reing si

29



flational Energy, engineerING do.o

O
%M@ Borovnjakova ul. 12 j 9000 Murska Sobota I SLO-Slovenija
. 3
10

s 7,’3-’,"51;‘! Talefon: +4386 31 58 84 ler:fn@rair.g si

PRIMERI DOKAZIL ZA ZUNANJA VRATA Z USTREZNIMI ENERGIJSKIMI
LASTNOSTMI

PIRNAR

AMAZING AUDACIOUS ADAMANT.

IZJAVA O LASTNOSTIH

DoP-Nr.: PR2019-12843

1. Tip proizvoda PR2019-12843, PREMIUM 95

2. Predvidena uporaba Aluminijasta vrata za uporabo v stanovanjski in
nestanovanjski gradn]i

3. Proizvajalec PIRNAR d.o.0.
Koluni¢ bb

BIH-77250 Bosanski Petrovac
Bosna in Hercegovina

4. Zastopnik za EU Pimar d.o.o.
Bravnicarjeva 20
S1-1000 Ljubljana

Slovenija
5. Sistem ocenjevanja - 3 e o
6. Harmonlﬁréﬁi s£andard o EN 14351-1:2006+A1:2010 o - ki
7. Notificirani organ ’ IFT Rosenheirh, NB Nr 0757 .
8. Lastnosti:
Vodotesnost S5A
Nevarne snovi ' brez +
odpornostnaveter | @& |
Odpornost na udarce 1
Nosilnost varnostnih naprav ‘ - npd
Visina <=3m
Zvocna zascita 36 (-2;-5) dB
Koeficient toplotne prevodnosti 0,69 Wim’K
"g" vrednost npd
prepustnost svetiobe npd
Prepustnost zraka 2
IZJAVA O LASTNOSTIH DoP-Nr.: PR2013-12843 112
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% PIRNAR

AMAZING AUDACIOUS ADAMANT

9, Lastnosti proizvoda, navedenega v tocki 1, so v skladu z navedenimi lastnostmi iz tocke 7.
Za izdajo izjave o lastnostih je odgovoren proizvajalec naveden v tocki 3.

Podpisal za in v imenu proizvajalca:

Terzi¢ Sandi
Ime in funkcija

18.03.2019
Kraj in datum

IZJAVA O LASTNOSTIH DoP-Nr.: PR2019-12843 2{2
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11 PRIMERI DOKAZIL ZA TOPLOTNO IZOLACIJSKE MATERIALE Z USTREZNIMI ENERGIJSKII LASTNOSTMI

XPS na coklu in ped temeljno plosto

fibran

FIBRANXxps 300-L s

OPIS:

FIBRANxps 300-L je toploing zolacijska ploséa iz ekstrudiranega polistirena = gladke powrsino, in = robovi, obdelanimi v

obliki érke » L « za prepredevanjs nasiajania toplotnih mostov.

APLIKACIE:
Toplotna zasélita, ki brezpogojno deluje v vlaZnem okelju In kler so Izredno velke mehanske obremenlive.
e Toploina zasé&4ta ravnih, pohadnih Klasiénih streh

Toplotna zaséita v sistemih pohodnih obrmjenih ravnih streh
Toplotna zaséta v sistemih zelenih streh
Nadgradnje obstojeth rawnih streh po sistemu obmijenih streh
Toplotna izofaciia in zas8ita hidroizolacije kletnth sten
Toplotna zas&ita bazenov
Toplotna zad&ita rgovinskih, skladiscnih in industrijskih podev
Toplotna zaséita temelinih plo3c

KAKOVOST:
Izdelki so preizkugani v skladu ¢ standardi:

° EN 13164,
. EN 13501-1,
® EN ISO 11925-2: 2002
v naslednijih laboratorijih in inStitutih:
e ZAGLjubljana
FIW Mianchen

e DIBt Beriin
e |[FBP Hannover
e |MS Becgrad
e |MK Sarajgvo
Skladno s sistemom ocenjevanja in preverjania kvalitete gradbenega proizvoda AVCP - System 3

EKOLOGUA:
»  Proizvodi FIBRANxps so proizvedeni = okolju prijaznimi potisnimi plini
¢ Proizvodi ne vsebujejo fluoriranih ogljikovodikov (HFC)
e| Proizvod ne vsebuje heksabromocikiodedekan (HBCDD)
¢| Potencial globalnega segrevanja GWP - 5
¢  Tanj8anje ozonskega plaséa ODP 0
o |zdelki se lahko 100% reciklirajo
TEHNICNE LASTNOSTI:
XPS - EN 13164 - T1 - CS(10\Y)300-CC(2/1,6/50}100 - DS(70,80) - DLT{2)5 - WL(T)0,7 - WD{V)* - FTCD1 - MU100
s e N *dolgotrajno ’ s
; dis i plodée v |koliéinav| toploina toplona A . |deklarirana Hlaénal
dm?a fnlf:f]l d{oml:r::]a paketu | paketu |prevodnost As| upomost Ry vpltarg;emv:?j? €PN | trdnost pri 10 %
[kos] [ [W/mi KA WDVivore | Seformacili [kPa]
30 600 1250 14 10,50 0,032 080 3 300
40 600 1250 10 7.50 0,032 1,20 3 300
50 600 1250 8 6.00 0,033 1,50 3 300
60 800 1250 i 525 0,033 1,80 2 300
80 600 1250 5 3.75 0,034 235 2 300
100 600 1250 + 3.00 0,035 2,85 1 300
120 800 1250 3 225 0,035 3.40 1 300
140 6800 1250 3 2.25 0.035 400 4 300
160 800 1250 2 1.50 0.036 +40 1 200
180 600 1250 2 150 0036 500 i 300
200 500 1250 2 1.50 0,036 5,55 i 300

Klubski prostori SK Miklavi
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Polistiren pod estrihom na tleh

> FRAGMAT

STIROTERMAL BASIC 15/30

i

TOCOCOOR

SO ESENBIOBUES
3%

TITXILXIELLY

TEHNICNI PODATKI- TECHNISCHE DATEN- TECHNICAL DATA

Premer cevi — Rohrdurchmesser — Pipe diameter:
Razdalja med cevmi — Verdegeabstand— Pipe spacing:

je — Total insulation tickness:
Koeficient topbme prevodnasti — Warmeler

higkeif — Thermal resistance factor: 0036 W/mK.

Toptotna upomost ploste — Warmedurchlasswiderstand — Heat admission resistance: 0.40 / 0.80 m?K/W
| Tlagna trdnost (10% def) — Druckspanung (bei 10% Stauchung) — Compressive stress (10 120 kPa

% def.):
Dovoljena obtezba — Zulasrge Druckbelastbarkeit — — Acceptable load: 24kPa= 2400 kg/m?
Temp. obsiojnost oblike — Warmeformbestandigkeit — Heat form resistance. 80°C
Razred gorljivosti — Brandverhaffen — Fire classification — EN 13501-1 / DIN 4102: E/ B1i
Folifa (material, debelina) — Fofie (Stoff. Dicke) — Foil (material, tickness): PS 0.18 mm
Barva folije — Fofienfarben — Foil colour: &rna- schwarz- black
Pakiranje kartonska Skatla [kos] — Verpackung Karfon [Stiick] — Packaging carton box [pcs]- Basic 15: 21— 16.54 m?
1145x795x600 mm Basic 30: 13— 1024 m?
Pakiranje PE folija [kos] — Verpackung PE Folie [Stiick] — Packaging PE foil [pcs]- Basic 15: 14— 11.03 m?
1140x 780x 450 mm Basic 30: 10— 7.88 m?

*lzdelek je v skladu z EN 131363:2013+A1:2015 in Uredbo (EU) §1.305/2011.
Izjava o lastnostih: Basic 15: DoP-04-TI - 006 / 21-01, Basic 30: DoP-04-T| - 007/21-01.

3
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TEHNIENILIST/16-01

FRAGMAT EPS 150

Toplotnoizolacijski proizvod za stavbe

Opis izdelka FRAGMAT EPS 150 je toplotnoizolacijske plosia &z ekspandiransga pofistirena (EPS). Ne
vsebuje freonov (CFC free/ FCKW frei).

Lastnosti izdelka FRAGMAT EPS 150 ustreza zahtevam standarda SIST EN 13163,
- Format: 1000 x 500 x dy; [mm]
‘ € - lzvedba: Ravni robovi
04 - Temperatuma obstojnost (dclgofrajna): 80°C
Kodna oznaka:
EPS-EN 13163-L(3)-W(3}-T(2)-S{5}-P(5)-BS200-CS(10)150-0S(N)5-DS(70.-)3
_Fliletods (Enoa EN13163:2012.A12015
_mm - 3
o i
mm, S 2
mm B
mm £5
EN'¥208s kPa : 2200
_ 008t EN 826 kPa F150
- Dimenzijska stabilnost pri konsk nor. 1ab. pogoiin. S D 60 Lo _sHIE |
Dimenzijska stabiinost pri 70°C _EN1604 % ___ix3
Odzw naogen] T ENME80IT A S o] Faa
Toploina prevodnost EN 12667 Wim.K 0.034
Debelina olaciie (mm)} 20 30 40 50 €0 70 80 90 100 120
R (m'KW) 0.55 0.85 1.15 1.45 1.75 2.05 2.35 2.60 2.80 3.50
Nd W/mK) 1.70 1.13 0.85 0.66 0.57 0.45 042 0.38 0.34 0.28
Debelina zolacije (mm) 140 150 160 180 200 220 230" 246 250 280
R (MKW) 410 440 470 525 58 645 €75 705 735 820
Ad Wim®K) 0.24 0.23 0.21 0.19 017 0.15 0.15 0.14 0.14 0.12
* Minimalna debaefina za subvencie EKO SKLAD, razmerje A'd < 0,15 W/m.K (zolacija ravnih sirehipodstredjal.
Podrogje uporabe lzdelek FRAGMAT EPS 150 Se uporablja za toplotna| izolaciio podov in ravnih streh pri
normainih cbremenitvah.
Nagin vgradnje Toplotno izolacijske plosie FRAGMAT EPS 150 se glede na nadin uporabe vgrajujejo z

lepljenjem, mehanskim pritrjevanjemn ali se prosto polagajo. Pri vgradnji je potrebno upostevati
navodila za vgradnjo ter veljavne strokovne in zakonske predpise.

Skladis¢enje Zavitke je potrebno skladisZiti na suhi podiagi in jh zaSEitii pred neposrednim sonénim
sevanjem, viago, zmrzaljo in snegom, mehanskimi poskodbami, umazanijo ter pred plamenom.
Potrebno je prepreéiti stik z nezdnljivimi materialikemikalijami.

Pakiranje Pakirano v PE folijo ca. 0,25 nr°, paletirano ca. 5 m’.

Ravnanje z odpadki Z odpadnim izdelkom je potrebno ravnati v skladu z Uredbo o ravnanju z odpadki. Ostanek
ozirema odpadek zdelka se razvrééa kot nenevami odpadek in sicer kot gradbeni odpadek-
plastika (17 03 02) all kot cdpadek iz proizvodnje, priprave, dobave ali uporabe plastike,
sinteticne gume in umetnih viaken-odpadna plastika (07 62 13). Odpadna folija in EPS sodi ned
odpadno piastiéno embalazo (15 01 02) oziroma je potrebno ravnati v skiadu Uredbo o
ravnanju z embalaZo in z odpadno embalazo.

PTD {ITT) na InStitutu FIW Monchen. Izdelek je v skladu z EN 13163:2012+A1:2015 in Uredbo
(EU) 5t. 305/2011. Sistem kakovesti in ravnanja z okofjem je v skladu z SIST EN 1S0 9C01 in
SIST EN ISC 14001.
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Mineralna volna v konstrukcijski ravnini sten

knAufmwsuLaTion R

Knauf Insulation NaturBoard FIT TehniZni list / Januar 2023

OPIS PRODUKTA

Knauf [nsulation NaturBoard FIT so veénamenske
izolacijske plosce iz kamene volne, ki se zaradi svojih
tehniénih lastnosti uporabljajo kot toplotne, zvaéno in
poiarne izolacijsko polnilo v razliénih gradbenih
konstrukcijah. Plodce so niije prostorninske mase in
samostojno niso namenjene za direktne mehanske
obremenitve.

Oznaka po SIST EN 13162:

MW-EN 13162-T5-WL(P)-AF5-MU1

LASTNOSTI PREDNOSTI
Topioino lzololivhost «F Visoka poiama raddita
Toplotna prevodnost A 0.038 W/mK " Dohra toplotna izolativnost
Odziv na sgenj o Dobra zvoéna izolazviost

s Al

Razced gorljlvost: " Dimenzijska stabilnost zofacije
Pasopropusinost " Samonosnost do visine 3m

ifuzijski uj inl pari 1

" Visoka paropropustnost

«" lzboiisuje kakovost zraka v prostoru
2 5 kPa.s/m*

DIMENZLUE IN TOPLOTNE LASTNOSTI

Debelina Toplotna prevodsest Toplotna upamost R Daliina Sirina Povriina Pakerov Povriina
mad WimKi (e KW {men) {ren} nazaetm) &, patatoy/ peta B adfeta i)
50 0.028 130 1000 00 7.20 15 115.20
£0 0.038 135 1000 &00 3.40 20 108.00
&0 0.038 2.10 1000 600 4.80 16 76.80
100 0.018 2.60 1000 500 3.60 16 57.60
120 0.033 3.15 1000 600 3.00 16 48.00
140 0.038 3.65 1000 800 240 16 3840
150 0.038 380 1000 £00 2.40 15 3840
160 0.038 4.20 1000 €00 180 20 36.00
200 5.038 525 1000 500 1.80 15 23 80
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Kamena volna na fasadi

www.knaufinsulation.com

Knauf Insulation FKD-S Thermal

UPORABA

Tehniéni list / Marec 2018

OP15 PRODUKTA

Knauf (nsulation FKD-S Thermal so fasadno izolacijske
plosce iz kamene volne namenjene za vgradnjo v
kontaktnih toplotno izolacijskih fasadnih sistemnih,
Ploéce odlikuje odliéna toplotna prevodnost, prirocne
dimenzije ter dobre mehanske lastnosti. V prvi vrsti so
namenjene energetskim sznacijam starejsih objektov,
predvsem visokih stavb.

Oznaka po SIST EN 13162:

LASTNOSTI

Toplotna kolativaost

Toplotna prevednest A.

0.035 W/mK

Qdziv na agen)
Razred garljivosti: Al

Paropropustnast
Difuzijski upor vodni pari g 1

Mehanskn odpornast
Bazplastna trdnost TR

210 kPa

DIMENZIUE IN TOPLOTNE LASTNOSTI

MW-EN 13162-T5-C5(10)30-TR10-WS-WL({P}-MU1

PREDNOSTI

L8 449

Visoka pofarna zascita
Odfitnz toplotna izelztiviiost
Odlina rveéna zailma
Debre mehansks lastnosti
Visoks paropropustnost

Kemigshks neviralnast in odpornost na mikrosrzanzme

Debelina Toplotna prevodnost A Toplotna upornost R Dotfina Sitina Paketov Povriing
{mm} {wfmij (m*KiW) {mm] )] né piisty na peleto [
50 0.035 1.40 1000 600 28 117.60
60 0.035 1.70 1000 600 3z 96.00
B0 0.035 225 1200 400 20 38.40
100 0.035 2.85 1200 400 15 28.80
120 0.035 3.40 1200 400 15 2160
140 0035 4.00 1200 400 15 2160
150 0.035 425 1200 400 20 19.20
160 0035 455 1200 400 20 13.20
180 0.035 5.10 1200 400 15 14.40
200 0035 5.70 1200 400 15 14.40
220 0035 .25 1200 400 15 14.40
240 2.035 6.85 1000 600 a4 26.40

Klubski prostori SK Miklavz
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Polistiren na coklu

5¢ FRAGMAT

TEHNICNI LIST

STIROCOKL
Toplotnoizolacijski proizvod za stavbe

Opis izdelka STIROCOKL je toploinoizolacijska ploSta iz ekspandiranega polistirena (EPS). Ne vsebuje freonov
(CFC free / FCKW frei) in ne vsebuje HBCD.
Lastnosti izdelka Izdelek ustreza zahtevam standarda SIST EN 13163:2013+ A1:2015,
- Format: 1000 x 500 x dy [mm]
- Opis: zelena plo§¢a, ravni robovi
- Temperatumna obstojnost (dolgotrajna): 80° C

CE-oznaka:
EPS-EN 13163-L{2)-W(2)-T(2)-5(2)-P{5)-B5150-CS(10)100-DS(N)2-DS(70,-)1-TR150.WL(T)2
Bistvene znacilnosti EN Metoda Enota
| SIST EN 13163:2013+ A1:2015
Dolzina EN 822 mm +2
Sirina “EN822 mm 2
Debelina EN 823 mm *2
Pravokotnost y t EN 824 mm +2
Ravnost EN 825 mm 5
Upogibna trinost EN 12080 KPa 150
Natezna trdnost EN 1607 kPa 150
Tiatna frdnost _ EN 826 KPa =100
Dimenzijska stabilnost pri konstantnih laboratorijskih pogojih EN 1603 % +0.2
| Dimenzijska stablinost pri70° C 2 EN 1604 % =1
Deformacija pri aéni in temperatumi obremenitvi EN 1605 % /
Vodovpomost) ) : "EN12087 % Fo
Odziv na ogenj EN 13501-1 1 E
Toplotna prevodnost EN 12667 Wim.K 0.036
Debelma {mm) 10 [ 20 | 30 [ 40 [ 50 | 60 [ 70 | 80 [ 90 | 100 10| 120 | 130 ] 120 | 150
R (M2ZKIW) 7 | 0,55 080110 135 [ 1,65 1,00 | 2,20 | 2,50 | 2,75 | 305 | 3,30 | 3.60 [3.85 [4.15
Nd (W/mZK) i 180 |120(080|072| 060051 |045|040|036]033[030(0,28]0,26]0,24
Debefina {(mm) 160 | 170 ( 180 | 190 | 200 | 210 | 220 | 230 | 240 | 250 | 260 | 270 | 280 | 290 | 300
R (m?K/W) 440 14,70 | 500 | 525 | 555 | 580 | 6,10 | 6,35 | 665|690 | 7,20 | 750| 7,75 8,05 | 8,30
Nd (Wim2.K) 023021020019/ 018[017|016]|0,16|0,15| 0,14 | 0,14 0,13]| 0,13 10,12 |0,12
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Mineralna volna v instalacijski ravnini

knauginsuianion —

Knauf Insulation NATUROLL PLUS Tehniéni list / Maj 2021

UPORABA OPts PRODUKTA
fzolacijski file i2 mineralne steklene voine NATUROLL
O PLUS se dobavija v obliki rel standardnih dimenzij,
fzdelan je po novi Ecose® tehnologiji z vezivi na bio
A osnovi in vsebuje veé kot 70% recikliranega stekla.
' Proizved je negorljiv, kemijsko nevtralen, viaknasta

struktura materiala poleg dobre toplotne izolativnosti,
23potavija zelo dobro zvodno zaddite.

Oznaka po SISTEN 13162
MW-EN 13162-T2-WS-WL{P}-MU1

LASTNOSTI PREDNOSTI

Topiotnas lzolativnost « Visoka puiama rsiis

Topiotns pievednest h 0.030 W/ miK- = Smrewssmmmmnen. « Dobra toplotna izolativnast
Cdziv nG agenj »" Dobra rvatna izolativnost

Razred gorfjivasti: Al - : & Enostavaa in prijelna 73 veradnjo
Paropropusinost " Uzboliiuje kakovost zraka v prostory

Dihuzijzki upar vodni pari . “1:”7"

DIMENZUE IN TOPLOTNE LASTNOSTI

Debatina Toplatrap ] \  ToplotnaupsmostR  Doliina Birina Faketov Poriing Povidina
(mm} ENimk| I fmR ) [} [mmif 2 pafete napabet ') 2 palata ()
50 0.040 125 B200 1200 4 15.68 47232
50 0.010 150 6200 1260 24 1632 351 68
80 0.can .00 10200 1200 Z4 1224 293.76
100 0.043 250 £200 1240 29 3.84 236.18
1za ocad EXed] GEQD izgo 24 B.ig 18584
140 0040 3.50 5500 12¢0 24 7.08 15992
150 0.ca0 .75 5200 1200 24 6.60 158 40
180 0.090 400 s1c0 1280 24 6,12 1%5.88
189 fedleb] 4.50 4600 1260 21 552 132 48
240 0.013 300 a1c0 1260 29 =92 113.08
249 0.0a3 &.00 3400 1200 21 408 97.52
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Celulozna izolacija v stropu

ISOCELL - ZELLULOSEFASER

Entsprechend Norm EN 15101

TECHNISCHE DATEN ENTSORGUNG
;iﬁ" ) I' A | il""'_'T‘I"J .

ASNTBH07, 170604,
A9TIOT 170904,

G A R Sl |
fedberviciung fremd.

HAT-E

M Ty ISOCELL GbH
Goweisasbe 9 | K5202 Nemadkl o Waloe. | ton 1426216 4106 | Fac 43 62167579 |l oo@socelal | wanesocd o
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PRIMERI DOKAZILA ZA USTREZEN GENERATOR TOPLOTE

12
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TEHNICNI PODATKI] - ZUNANJA ENOTA

SI 77649519

Aational Energy, engineerING d.o.o
Borovnjakova ul. 12 | 9000 Murska Sobota | SLO-Slovenija

Teiefom: ++386 31 58 B4 90

info@reing.si

HNAPRAVA Enota ADaoT 0312 ADAPT 0416 ADAPT 0724
FRIPADAIOCA NOTRANIA ENOTA
Oznaka Rydro 5, Hydra C Hydre S, Hydro © Hydro 5
ZVEDBA
Vir toplote Zunanji zrak Zunanji zrak Zunanji zrak
Panor toplats Voda Voda Viods
Krrnilnik KEM KEM KSM
Postavitev naprave Zunanja Zunanja Zunanja
Postavitev krmilne enote MNotranja Notrania Naotranja
Kompresor 1x Spiralni sspremeniivo hitostio 1x Spiehisspremenlfvohitiostio 1 x Spiralni s spremaniiivo hitrostio
Pogon kompresorja Imverter Invertar Irmeerter
Ventlator Aksialni <sizini Akzialnt
Qdtaljavanja AKTIVNO poremernta st R kogd AKtVNO kg Alctivr i
Obtotna ¢peika. sekundarna Integrirana Int=grianz Integrirana
ZMOGLVOST PO EN 14511 IF RAZLICICA)
OGREVANJE Grelna mot f elckiritna mot / COP Greina moé / dektrizna meof | 00D Greina moé [ elelariena mos / COP
ATANE0-35 Nazivna kW S kW /- §08/112/545 B£B8/151/5680 /
A2/W20-35 Nazivna KW /W /- 655/148/442 B57/192/ 446 /
A-7/W30-35 Makeimalna KW /KW /- BA44 /267 /317 Ti2/367/303 f
A-10/W30-35 Makemalna KW /W /- 8.00/262 /304 TI2/372/298 {
ATAWET-ES Nazivia kW /kW /- SR7/191/308 TIBI2A3/320 !
AZAWET-E5 Nazivinz KW kW /- 580/212/278 7,79/283/275 1l
A-10/WA7-55 Maksimalina KWW /W [ - A1 /370/ 200 10,61 /532/159 !
HLAJENIE Hiading mod f elektncna moc / BED Hiadilns moc/ elektricna moc /EER Hiadiina moc { elektncna moc J EER
A3E/WT2T7 KW/ kW /- T27/285/256 100/391 /26 /
AZ5W23IE KW/ kW /- TA4 (1881396 10,40/26014,01 /
ZMOGLIIVOST PG EN 1451 (3F RAZLICITA)
OCREVANJE Grelna moc / elektriéna moc / COD Grelna mo / elektniéns mot /COD Greina moé / elekasicna moc/ COP
ATAWI0-25 Nazvna KW/ kW /- &0Z/1/54 B50 /153 /555 1284 /23%/542
A2NWI0-38 Nazivna KW kW /- 5,56 /147 } 4,47 BA/189/448 12434 298 1477
A-T/W3G-35 Maksimalna kW /KW /- 852/262/3235 1096 /3497314 15.“[5.*”3‘95
A-10/W33-35 Maksimalna KW /W /- B05/259 /311 1020 /353/31T 15,93,’5,*3/3_00
AT/WET55 Nazivna W /KW f - 567/192/306 781/240/3.35 1313381 /336
AZ/W&T-55 Nazivna KW/ kW /- GIB /227273 270/277/278 344 /451/208
AIC/W4LT-ES Maksimalina kW /kW /- TAB/367/204 1029 /5037204 156/520/3,01
HLAJENJE Hladiina moc / eleitritna mot { EER Hiadilne mot { elekirizne mos /EER Hiadina moc / elekiriéna mot / EER
A35NWN2-7 KW/ kW /- 727/285/256 W020/391/26 1886 /7.37/230
AZBNW23-18 KW kW /- 744 /188 (396 WA0 /260 /401 1748/ 4,83 (352
SEZONSKA ZMOCLIIVOST V REZIMU OGREYVANIA ZA POVPRECNO KLIMATSKO PODRCCIE PO EN 14825 (IF RAZLICICA)
SCOP,35°C/85°C 308/365 512/375 i
SEZONSKA ZMOCLIIVOST V REZIMU OGREVANIA ZA POYPRECNQ KLIMATSKO PODRCCIE PO EN 14825 (3F pazLitica)

4927357 520/366 494 /3283

SCOR,35°C/557°C

SEZONSKA ENERCIJSKA UCINKOVITOST PRI OGREVANIU PROSTOROV V POVPRECNEM KLIMATSKEM PODROCIU PO UREDEI {EU) 81/ 2013 {IF DAZLICICA)

Mzzivna grelna moz B,...... 35°C /55

kW

BS7

T /10

!

rs, 5C/ESC

#*

194 /139

97 k4

/

SEZONSKA ENERCIISKA UCINKOVITOST PRI OGREVANIU PROSTOROY V POVPRECNEM KLIMATSKEM PCDROCIU PO UREDS! (EUY 81/ 2013 {2F pazLitIca)

Nazivragrelmamet B, ., 35°C/

kw

Er8

nnao

16 /18

ns, B°C /55T
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NAPRAVA Enota ApapT D312 ADAPT 0416 ADAaPT 0724
OZNAKLA ENERCIISKE PORABE ZA EVROPSKG POVPRECNO KLIMATEKO PODROCIE PRIPADAICCA NOTRANJA ENOTA
Energijski rarred ogrevanja prosterov 35 "C/EE°C Aver A Arrefir- Artr/hr—
Sistemski energijski razred ogrevania prostorov 35 °C /35 °C Ave=fh-t Avre fBt- Avrtt fAre-
ELEKTRICNI PODATKIIF
ZUNANJA IN NOTRANJA ENOTA
Max elektricna moc IF prkijutitev’ KW 87 o8 /
ZUNANJIA ENOTA
Nazivna napetost - 20V.50Hz ~230V; S0 Hz /
May. obratovalni tok A 186 23 /
Max. elektricna moe kw 41 52 !
Varovalke A TxC20 1xCZ5 f
Napajalni elektri¢ni kabel™™* mm?* 3x25 (HISVW-F) Ix 40 (HOSW-F) /
ELEKTRICNI PODATKI 3F
ZUNANJA IN NOTRANJA ENOTA
Max. elektricna moe 3F prildjucray™ kW T iz8 [
ZUNANIA ENOTA
Nazivna napesost IN- 400 V250 Hz IN-400 V50 Hz IN~400V; 50 Hz
Max. obratovaini tok A 76 04 17
Max. elektriena mot kW 45 62 9
Varcvalke A IxCl0 3IxCi0 3xC20
Napajaini elektricni ksl 2 mm? 5x2.5 (HOSVV-F] 5% 25 [HOSVV-F) 5x 4,0 HISVV-F]
KOMUNIKACIIA
Povezava med zun, in notr. encto FTD 5a kabel /2206 mmZ (LIYCY] FT7 So label { 205 mmd [LYCY] FiT Bz Jabel FAGDE mus! (LYOY?
HLADILNISKI SISTEM
Hiladivo ~vrsta R452B R4EZB R452B
GWP hladiva fpotantizl glebalnaga segrevanjs hiadaal 676 575 516
Hiadivo - kaliting kg 29 L2 50
Max. cbratovalni tizk MPa 45 45 45
PRIMARNA STRAN {VIR TOPLOTE}) - ZRAK
Pretok zmka mih Variabiten Varizbiten Varizbilen
SEKUNDARNA STRAN [PONOR TOPLOTE) 4 VCDA
VGRAJENA OBTOCNA CRPALKA I
Max. tla&na zmogljivost kPa BO 80 100
Max. pretak mi/h Variabden Varabilen Variabilen
tax elektricna moc w = s 10
OGREVANIE
Obrnogja delovanja ~ min fmax temp. zmaxs c -25740 25/40 25/ L0
HLAJENIE
Obmotje delovanja - min/max temp. zrak3 61> 0/40 0/40 0/40
DIMENZIJE IN MASA - TRANSPORTNA
Dimenzija {5 xV x O} mm 1150 & 1550 x 770 150 21550 x 770 50 %1550 770
Masa IF kg 263 272 282
Masa IF ka 253 262 i
DIMENZIJE IN MASA - NETO
Dimeanziza (&Y x G} ™mm 1050 x 1400 % 675 1050 x 1400 x 675 050 x 1400 x 675
Masa IF kg 260 243 258
Mass 1F kg 270 29 /
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KRONOTERM ™™
7 ADAPT 0724-K3 HT / HK 3F

Izmerjene in izracunane vrednosti v skladu z
Delegirano uredbo Komisije [EU) 5t. 811/2013 in
Uredbo Komisije (EU) St. 813/2013,
KRONOTERM
ADAPT 0724-K3 HT / HK 3F

Tehni¢ni parametri produkta

Ime ali blagovna znamka

Identifikacijska oznaka modela

Razred sezonske energijske
ucinkovitosti pri ogrevanju
prostorov za model

Srednje temperaturno

Nizko temperaturno

At++

Arss

Nazivna izhodna toplota, vklju¢no
z nazivno izhodno toploto
morebitnih dodatnih grelnikov, v
kW, zaokroZena na najbliZje celo
Stevilo

Srednje temperaturno

Nizko temperaturno

16 kW

16 kW

Sezonska energijska ucinkovitost
pri ogrevanju prostorov v %,
zaokroZena na najbliZje celo
Stevilo

Srednje temperaturno

Nizko temperaturno

150 %

195 %

Letna poraba energije, izrazena
kot konéna energija v kWh

8262 kWh

6420 kWh

Raven zvoéne modi Lwa vdB,
notranja, zaokrozena na najblizje
celo Stevilo

Morebitni posebni varnostni
ukrepi, ki jih je treba upo3tevati
pri sestavljanju, montaZi ali
vzdrZevanju grelnika prostoroy,

Nazivna izhodna toplota, vkljuéno
z nazivno izhodno toploto
morebitnih dodatnih grelnikov, v
kW, v hladnejsih in toplejsih
podnebnih razmerah, zaokroZena
na najbliZje celo Stevilo

Srednje temperaturno

Nizko temperaturno

Hladnejée | Toplejse

Hladnejse | Toplejse

17 kW 17 kKW

17 kW 17 kW

ogrevanja prostorovv % v
hladnejsih in toplejsih podnebni

Sezonska energijska uéinkovitosl
razmerah

Srednje temperaturno

Nizko temperaturno

Hladneje | Toplejse

Hladnejse | Toplejse

139 % 180 %

159 % 209 %

Letna poraba energije izraZena v
kWh, v hladnejsih in toplejsih
podnebnih razmerah

Srednje temperaturno

Nizko temperaturno

Hladnejde | Toplejse

Hladnejse || Toplejse

12806 4957

10657 4366

Raven zvoéne modi Lwa v dB,
zunanja, zaokroZena na najbliZje
celo Stevilo

53 dB(A)

*According to ErP Directive (EU) 20171369

Klubski prostori SK Miklavi
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KRONOTERM ™

7.1 Energijska nalepka za toplotno
érpalko za ogrevanje prostorov
7.1.1  KOMBINACIJA Z NOTRANJO ENOTO HYDRO S

ADAPT 0724-K3 HT / HK 3F
KRONOTERM + HYDRO S

55°C 35°%

Lh
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13 PRIMERI DOKAZIL ZA NAPRAVO ZA PREZRACEVANJE Z USTREZNIMI
ENERGIJSKIMI LASTNOSTMI

Zehnder
ComfoAir Q600 ST

Technical spec:hieaian amifart ySrhiEion wll

'* Zaizratun PHPP se uposteva toplotni izkoristek rekuperacije toplote (nt), za prezratevalne naprave z entalpijskim prenosnikom toplote pa se!
toplotni izkoristek (nt) povega za 4,8 %. Lahko se upoSteva tudi uginkovitost vradanja toplotne odpadnega zraka, ki Je dolofena po metodi

| preizkuZania PHI. ——— s i ! ‘
' i {

Entalpijski Toplotnl Uginkovitost

I ie” | Dobaviteyali Nazlv (oznaka) bt Izkoristok | SPecifiéna |vraanjatopiote|  Metoda

(tolina/ blagovna znamka naprave toplcten ®(  rekuperacije vhednamoZ | odpadnega |preizkuSanja po
SaBIAng viagonazgv | "TPISCH (sl wi(mam)] | zrakazaPHPP | PHI
23] ] 3= prostor fopictsiing izradun® K
F i 7 [ - - .- [ - | B
ZEHNDER Group
Centralni  [Nederland ComfoAir Q 600 ST NE 90,00% 0,26 90,00% 87,00%
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14 PRIMERI DOKAZIL ZA NAPRAVO ZA PROIZVODNJO ELEKTRIENE ENERGIJE

VIEglleNN VITOVOLT 300

Photovoltaik-Modute

Datenblatt

YITOVOLT 300 Profitieren Sie von diesen Vorteilen

Typ P2B5AE, P290AE, P295AE = Modulwirkungsgrad bis 17,8 %.

Pmunsmmne Photov%%ta.k—!‘-'lodu!e mit = 5 Busbar Hal-Cut Cell Technology, Perc.

285/290/285 W, Nennlgistung = Hohe mechanische Belastbarkeit fir hohe Schnee- (6000 Pa)
Zur Erzeugung von Strom aus Sonnenenergie und Wind-'Soglasten {3600 Pa) durch korrosionshestandigen

Aluminiumrahmen.

= Leistungspius von bis zu 5 W, durch positive Leistungstoleranz.

= 3,2 mm Antireflexglas fUr hohe Solarertrdge.

= Hohe Befriebssicherheit geteilte Modulverschaltung Rir gréftere
Verschattungstoleranz.

= Auf Best3ndigkeit gegen Salznebel und Ammoniak geprift. Daher
geeignet zum Einsatz in Kistenregionen und Regionen mit
intensiver Landwirtschaft.

= Zertifizierungen nach IEC 61215, IEC 61730, IEC 61701 und
IEC 62716 gewahrieisten intemationale Qualitatsstandards.

L6
Klubski prostori SK Miklavz
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Technische Angaben

Technische Daten

Vitovolt 300 Typ P285AE P290AE P295AE
Leistungsdaten bei STC™

Nennleistung Ppyay. W 285 290 295
Leistungstoleranz W 05 0+5 05
Spannung im MPP= U, \% 3212 32,34 32,56
Strom im MPP2| A 8,87 897 9,06
Leerlaufspannung U, v 38,65 38,90 39,14
Kurzschluss-Strom I A 9,34 943 9,52
Modulwirkungsgrad % 17,20 17,50 17,80
Temperaturkoeffizienten

Leistung %K -0,407 -0,407 -0,407
Leerlaufspannung %K -0,310 -0,310 -0,310
Kurzschiuss-Strom %K 0,049 0,049 0,049
Zelltemperatur bei NOCT= *'C 43 43 43
Maximale Systemspannung \4 1500 1500 1500
Riickstromfestigkeit A 15 15 15

" STC = Standard Test Conditions (Standard-Prifbedingungen: Einstrahiung 1000 Winv, Zelifemperatur 25 C und atmospharische Massenzahi AM 1,5).
* MPP = Maximum Power Point (Maximaileistung bei STC).

" Ungebungtempesn 20°0) 1T weratur: Einstrahiung 800 Wi, simospharische Massenzahl AM 1,5, Windgeschuindighel { mss,
Messiolersnz STC:£3 % [Py ), Messioferanz NOGT: £5 % (Pray
b Zelityp: Polykristalline Silizium-Zelle
P f h 156 mm x 78 mm (6 Zoll half-cut)
—"—i‘ Anzahl der Zellen: 120 half-cut Zellen (6 x 20)
¥ Zelleneinbettung
® (Material): Ethylenvinylacetat (EVA)
- Anschlussdose
© (Schutzklasse): IP67, 3 Dioden
- Rahmen: Eloxierte Aluminiumlegierung, Silber
® 9 .| Fronglas: Einscheibensicherheitsglas 3.2 mm mit
Antireflex-Beschichtung
L "6':' = = Ee B Gewicht: 18,6 kg
@ Max. Belastung
Y durch Druck/Sog: 6000 Pa/3600 Pa
X, © Anschlussdose: IP67, 3 Dioden
\\ Anschluss: Leitungen 1,25 m lang mit Leiterquerschnitt
\\ ® - von 4 mm? mit Muiti-Contact (MC 4)
; —
forderungen: Fir angreifende Windkrifte aus-
3 A fursions atiiahalte reichend belastbare Dachkonstruktion
E@4Ansdﬂsuﬁ'r.’—‘ isiausgleich o 1500 Schutzklasse: 1l
(©%8.5) b__mm oe2 Anwendungsklasse: A
© 4 Montagebohrungen (2 x 14 mm) i — Versandeinheit: 31 Stiick pro Palette
e mm 1252
f mm 35
g mm 35
h mm 11
Produktgarantie Hinweis

5 Jahre: Gewahrieistung Viessmann
12 Jahre: Erweiterte Produktgarantie Viessmann

Leistungsgarantie
min. 87 % nach einem Jahr
min. 80 % finear nach 25 Jahren

Klubski prostori $K Miklavz

Produkt- und Leistungsgarantie gem3R den Garantiebedingungen
der Viessmann Werke GmbH & Co. KG
Garantiebedingungen: www.viessmann.de/Login.

Gepriifte Qualitat

Zertifiziert entsprechend: IEC 61215, IEC 61730, IEC 61701 und

IEC 62716

Hergestellt in 1ISO 9001 und 14001 zertifizierten Werken.
CE-Kennzeichnung entsprechend bestehender EG-Richtlinien.
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