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MepiAnyn
H tTapouca SITAWUATIKY €pyooia €EeTACEl TNV EVEPYEIOKN ATTODOTIKOTNTA TTaONTIKWY

TEXVIKWV O€ KTipIa ypa@eiwy, avadeikvUovTag TN ONPACia TOUg 0T MEIWON TNG EVEPYEIOKAG
KatavaAwong.

H katavdAwon evépyelag ota KTipia avTirpoowTrelel 1o 40% TNG OUVONIKAG EVEPYEIAKNG
KaTavaAwong Kai 70 36% Twv ektTouTtwy CO, otnv Eupwtraikr) ‘Evwon. MNa Tov Adyo auTo,
Ol EUPWTTAIKEG 00NYieS Kal AANEG VOUIKES puBpioelg eTTIBGANOUV TN BEATIWON TNG EVEPYEIOKAG
amodoong. Mia onuavTikrp AUon eivar To TTpoTUTTO Tou [laBnmikou Kripiou, TO oTT0iO
utrooxetal éwg Kal 90% peiwon oTnv KatavaAwon evépyelag yia B€puavon Kal CUPBAAAEI
oTn BeATiwon TNG TTOIOTATAG (WG TWV eVoikwy. Méxpl oAuepa, XINASES KTipIa TTAYKOO Hiwg
€XOUV KATOOKEUAOTEI AKOAOUBWVTAG auTd TO TTPOTUTTO.

210 TTAQiCIO AUTAG TNG MEAETNG, TTPAYUATOTTOINONKE N POVTEAOTTOINGN €vOG UQPICTANEVOU
KTIpiou ypa@eiwv Tou lMoAutexveiou KpAtng wg Mabntikou KTipiou, XpNOIMOTTOIWVTAG TO
Aoyiouiké PHPP. H diadikacia trepiAduBave Tn Bepuoudvwaon Kal agpooTeyavoTnTa TOU
KTIpiou, TNV QVvTIKATACTACN KOUQWUATWY Kal TNV TTPOCONKN OCUCTAUATOG OEPICHOU.
EmimTAéov, n evepyelakr KatavaAwaon PEWBnKe PEow TNG AVTIKATACTAONSG TOU CUCTAUATOG
Bépuavong Kal TOU NAEKTPOUNXAVOAOYIKOU £EOTTAICHOU, KOBWG Kal HEOW TNG EYKATACTAONG
NAEKTPIKOU Bepuoaipwva Kal QuTOROATAIKWY TTAVEA.

‘ET01, n Tapoloa gpyacia emMBERAIVEI TN ONUACIA TWV TTABNTIKWY TEXVIKWY WG PECO
BeATiwoNG TNG evepyeIaknS amddoong Kal CUUBOANG oTn BiLooiun avdaTTuén.
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Abstract

This thesis examines the energy efficiency of passive techniques in office buildings,
highlighting their importance in reducing energy consumption.

Building energy consumption accounts for 40% of total energy use and 36% of CO,
emissions in the European Union. For this reason, European directives and legal
regulations require improvements in energy efficiency. A significant solution is the Passive
House standard, which promises up to a 90% reduction in heating energy consumption and
contributes to improving occupants’ quality of life. To date, thousands of buildings worldwide
have been constructed following this standard.

In this study, an existing office building at the Technical University of Crete was modeled
as a Passive House using the PHPP software. The process included thermal insulation and
airtightness improvements, window frame replacement, and the addition of a ventilation
system. Furthermore, energy consumption was reduced by upgrading the heating system
and electromechanical equipment, as well as installing an electric water heater and
photovoltaic panels.

This thesis confirms the significance of passive techniques as a means of enhancing energy
efficiency and contributing to sustainable development.
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Ke@dAaio 1: OewpnTIK TTPOCEYYION
Eicaywyn

H evtaTikr) eKUETAAAEUON, PETA TN PIOUNXAVIKA ETTAVACTACN, TWV ATTOBEUATWY OPUKTWV
KQuoipwyv (yalavepdkwy, TTETpEAAiou Kal QUOIKOU aEPIoU) yia TNV TTAPAywYr eVEPYEIAG,
€KTOG atrd 10 TTPOPANUA TNG €EAVTANCNG TWV N AVAVEWCIKWY QUOIKWY TTOPWYV, dnUIoUPYEI
Kal To TTPORANUa TNG putTavong Adyw Tng Trapaywyng puTtwy. H atudoeaipa mpBapuveTal
ato TNV €KAUON XNMIKWY OUCIWV TTOU EiTE TTPOUTINPXAV, OE MIKPEG OUYKEVTPWOEIG, OTOUG
BioyewxnuikoUg KUKAoug, Ommwg TX. CO2, SOz, NO, NO, cite eu@avioTnkav
avBpwTtroyevwg, OTwg o1 TeTpaxAwpdavOpakeg (CFCs) kai 10 eviopoktovo DDT. H
ateAeuBEépwon Twy PUTTWY QUTWV OTAV ATUOCQAIPA, £XEl APECES KAl EUPECES ETTITITWOEIG
oTnVv 1coppoTria ¢ Bidoeaipag kal UTToRaBiCel Ta QUOIKG olkoouoTAuaTta. O1 ekTIUACEIG
yia To JEAAOV €ival atToBappuUVTIKEG, UE TTIO avnOouxXNTIKA atrd OAeG TNV KAIMATIKA aAAayr).
daivéueva putravang OTTwg N 6&ivn Bpoxn, To aunuévo @aivouevo Tou BepPoknTTiou, N
e€aocBévnon TnG oTIBAdOG TOu GCOVTOG KAl TO QUTOXNUIKO VEQOG OE YVWPICOUV YEWYPAPIKA
f TTONITIKG oUvopa atroTeAwvTag TTAEoV DIEBVEC TTPORANMQ.

H avTigeTwmon Twyv TPOoBANUATWY auTwy gival icwg N HeyaAluTepn TTPOKANGN TNG ETTOXNG
MOG KAl ATTQITEl ETTAVOTTPOCAVATOAIOUO TWV avOpWTTIVWY ETTIAOYWYV, UI0BETNON HIAg
OIKOKEVTPIKNG @QIAOCOQIaG Kal OTAONG, QEIPOPIKN OIAXEIPION TWV QUOIKWY TTOPWYV Kal
avadiapBpwaon Twv TPOTTWV TTApaywyng Kal KAaTavaAwaong EVEPYEIAG.

2Upowva pe v Eupwtrdikh Emtpot (2021), o kTiplakdg Topéag eubuvetal yia 10 36%
Twv ekTTOuTTWV CO, Kai To 40% TNG OUVOAIKAG evEPYEIOKNG KaTavaAwong otnv E.E. Ta
TeEAeUTaia xpovia, n €ugacn OiveTal OTnNV auénon TnNG evePyEIOKAG amodoong Kal oTn
METABaON O AvaveWOIUES TTYEG eVEPYEIAG, OUPPWVA PE TN OTPATNYIKN TNG EupwTTaikng
Mpdoivng Zuppwviag.
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To gvepyelakd CATNa

Mpiv T0 19° aiwva Kai T Blognxavik ETavAacTaon Ol EVEPYEIOKES avAYKES TOU avBpwTTou
KOAUTTTOVTOV OTTO QVAVEWOIUEG TTNYEG evépyelag. O auENUEVES EVEPYEIOKESG AVAYKEG TWV
HEYAAWY BIOPNXAVIKWY PovAdWYV £0Tpewav TV avBpwIrivn dpacTnpidTnTa OTnNV £50pugn
KAl Kauon Twv oTepewv (yaldvBpakeg), uypwv (TTeETPEAGIO) Kal agpiwv (QUOIKO aépIo)
OPUKTWY KOUCIJWYV. ZUVTOuad, Ol PIOPNXavIKE avaTITUYMEVEG XWPEES £TTayav va Egival
EVEPYEIOKA QUTAPKEIG OTTOTE N €I0AYWYH OPUKTWY KAUCIMWY atmd XWwpEeS ME HeEYAAa
evepyelakd amoBéuara odAynoe o€ YEWTTONITIKEG avakaTaTAagelg TTou £Ralav Tn o@payida
TOUG OoTNV TTayKOoHIa I0Topia aTTd TO TEAOG Tou 19% alwva Kal PETA.

2.€ OIKOVOMIKO Kal TTONITIKG eTTITTESO N EVEPYEIOKA £CAPTNON TWV XWPWV KATAVOAWTWY ATTO
TIG TTPOPNBEUTPIEG XWPESG ODAYNOE OE OIKOVOMIKA €££APTNON, PE ATTOTEAECHA ONPAVTIKEG
OloKUPAVOEIG OTNV TIPA TwV KAUGiPdwyY, eVvIAoEIC Kal SIANAXES WETACU KPaTwy aAAd Kal
avAayKn yia Xpnon avavewaoihwy TTNYWY EVEPYEIAG.

2710 TTAdiolo auTd dnuioupyrnenke To evepyelakd {ATNUA, TO OTTOI0 OUCIACTIKA EKQPACE! TN
ouveldnrotroinon OTI 01 PN AVAVEWOIMOI QUOIKoi TTépol dev eival aveCAvTAntol Kal n
dlaxeipior) Toug odnyei o€ aoTabeic, atTPOPBAETITEG Kal TTPORANUATIKEG KOIVWVIKOTTONITIKEG,
TTEPIBAANOVTIKEG, OIKOVOUIKEG KAl YEWOTPATNYIKES KaTaoTdoelg (Hall, 2013).

H 1Tpwtn evepyelakn Kpion 1o 1973, OTTOTE N TIPA TOU TTETPEAQioU TTEVTATTAQCIACTNKE O€
MIKPO XpoviKO O1a0oTnua, avadeikvuel TO TTAYKOOMIO TTPORANPG TNG €€AVTANONG Twv WN
AVOVEWOCIPNWY TTNYWV EVEPYEIOG KOl TN OTEVH oxéon PETAEU TNG EVEPYEIAKASG TTONITIKAG Kal
TNG €CWTEPIKNG TTONITIKAG KABE XWPag.

MNa TNV  OUCIOCTIKI  OVTIUETWTTION  TOU  EVEPYEIOKOU  CNTAMOTOG  ATTAITEITA
ETTAVATTPOCOIOPIOUOG TWV ATOPIKWY KAl CUANOYIKWV ETTIAOYWV HOG OE OXEON ME TNV
TTaPAYWYH Kal TNV KoTavaAwon evépyelag. MTTopouue va TreTUXoupe Tn BeATiwon Tng
EVEPYEIOKAG ETTAPKEIOG MEIWVOVTAG ] UNOEVICOVTAG TNV WN avaykaia Xprion Kai 1n oTrataAn
evépyelag. MNa va 1o TTETUXOUPE QUTO TTPETTEl © ) OE OTOMIKO ETTITTEDO va avaTITUEOUNE
ouveidnon OIKOVOMIAG eVEPYEING, APEVOS DIANOPPWVOVTAG OTACEIG KAl CUPTTEPIPOPES TTOU
MEIWVOUV TNV KATAVAAWON EVEPYEIOG KOl OQETEPOU QUEAVOVTAG TNV EVEPYEIOKN HOG
ETTAPKEIA AVATITUCOOVTAG KOl XPNOIMOTTOIWVTAG KATAAANAN TEXVOAOyia, kail B) o€ €BvIKS Kal
UTTEPEBVIKO £TTITTEDO, VO OXEDIACOULE KOl VO UAOTTOINCOUHE «TTPACIVEGY OTPATNYIKES KAl VA
UI0BeTACOUPE TTONITIKEG TTOU €TTEVOUOUV OTNV avdTmTugn, d1ddoon Kal £Qappoyh VEwvV
TEXVOAOYIWV TTOU Q&IOTTOI0UV OTO YEYIOTO BABUO TIG AVAVEWCIUESG TTNYEG EVEPYEIAG.



AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

H evepyeiakni @TwyEIa

To 2010 oto World Economic Forum opioTnKe wg «evePYEIOK QTWXEIA» N aduvapia
TTPOCROCNG O€ ETTAPKEIG, TTPOOCITEG, AGIOTTIOTEG, TTOIOTIKEG, ACPAAEIG Kal TTEPIBAAOVTIKA
0pBEG evepyelakEG UTTNPETieG. ZUPpwva Pe To Energy Poverty Observatory, n evepyeiakn)
PTWXEIA €ival hia EEXWPITTH HOPPI PTWYEIOG TTOU OXETICETAI APECA PE PI CEIPA APVNTIKWY
EMTITWOEWY OTN CWHATIKA Kal WUXIKN Uyeia Twv avlpwTiwy, oAAG €xel Kal €UPECO
QvTIKTUTTO 0€ TTOAANOUG TOWEIG TNG TTONITIKAG, Tou TTEPIBAANOVTOG Kal TNG olkovouiag. H
QVTIMETWTTION TNG EVEPYEIAKAS PTWXEIOG ATTOPEPEI TTOAAATTAG OQEAN, OTTWG yia TTapddelyua
Meiwon Twv datmavwy yia Tnv uyeia, PeATiwon TNG ATMOCEAIPIKAG PUTTAVONG Kal TNG
KAIHATIKAG aAAQYAG, auénuévn OIKOVOUIKN dpacTnPIOTNTA KAl EUNUEPIT TWV VOIKOKUPIWV.

& TTayKOOUIO €TTITTEDO TO QAIVOUEVO TNG EVEPYEIOKAG QTWXEIOG OTTOTEAEI TEPAOTIO
TTPOKANCON a@ou, TTapOAO TTOU 0 OUYXPOVOGS TTOMITIOUOG OTNPICETAI OTNV XPRON EVEPYEIQG, N
TTPOCROCH OE ETTAPKEIG KAl TTPOCITEG TINYEG OEV KATAVEUETAI ICOTIMA PETAEU TWV TTONITWV.
Av Kal n eVEPYEIOKN QTWXEIO EV ONUAIVEI ATTAPAITATA KOI OIKOVOUIKA ¢TWXEIA, N TTpdcRacn
OTIC EVEPYEIOKEG UTTNPECIEC CUVOEETAI WE TNV OIKOVOMIKN Kal KOIVWVIKA avdarrTuén, ol
PTWXOTEPEG XWPES €ival AuTEC TTOU OIABETOUV TIC XEIPOTEPEG EVEPYEIOKEG UTTNPECIEG,
YEYOVOG TTOU CUNBAAAEI ONPAVTIKA 0TO UTTORABUIOUEVO BIOTIKO TTiTTEDO . YTTOAOYICETAI OTI,
av Ogv QVTIUETWTTIOTEI TO Qaivouevo autd, péxpl to 2030, 4000 aTtopa TNV nUEpa Ba
TeBaivouv Adyw TOU TOEIKOU KATTVOU KOl TWV TTUPKAYIWY TTOU TTPOKOAOUVTal atmd un
A0QAAEIG, TTPWTOYOVEG EOTIEG HAYEIPEPATOG OE E0WTEPIKOUG XWPOUGS KTIPiwV. O eKTIUATEIG
QUTEG EETTEPVOUV QVTIOTOIXEG EKTIMACEIS YIA QvOPWTTIVEG aTTWAEIEG Adyw CcoRapuwv
AolpwEewv OTTWG N 1IAapd, n pupaTtiwon kai To AIDS (Lavelle, 2010).

H evepyeiaki @Twyela otnv Eupwraiki ‘Evwon

O O6pog «EVEPYEIOKA PTWXEIO» EUPAVIOTNKE yia TTPWTN QOPAa OTa Beopikd Opyava Tng
EupwTtaikn¢ ‘Evwong katd tn dladikagia TnNg TTPoEToIJaciag Tou «Tpitou Evepyeiakou
MakéTou» TToU €ykpiBnke atrd Tnv oAouéAeia Tou Eupwtraikol KoivofouAdiou oTig 21
ATtrpiAiou 2009 ( ). To TTPOBANUA TNG EVEPYEIOKAG PTWXEIOG EXEI
AvayvWPIOTEN WG TTPOTEPAIOTNTA, YE TNV EupwTraik) EmTPOTA va mTpoTeivel véa PETpa yia
TNV KAatatmoAéunon Tou @aivouévou. O1 odnyieg yia Ta Nearly Zero Energy Buildings (nZEB)
kal 1o "Fit for 55" oToxeUouv 0Tn BeATiwWoN TNG EvePyEIaknG amddoong Kal oTn JYEiwaon Tou
EVEPYEIOKOU KOOTOUG YIA TA VOIKOKUPIG.

ZUuoewva pe 1o MaparnpntApio Evepyelakic Ptwxelag (Energy Poverty Observatory 2022)
NG EupwTtraikng ‘Evwong ( ) TepiTTou 34 ekaToppupia EupwTraiol
Oev eixav emapkh Bépuavon 1o 2021. H emapkng B€puavon, n wuén, o WTIONOS Kal n
XPON nNAEKTPIKWY OUCKEUWV Eival PBacikéG uTtnpecoieg yia Tnv €EQ0@AAIOn  €vOg
agloTTpeTToug BloTikoU emtrédou. Méow TnG PeATiwong Tou BIOTIKOU £TTITTEDOU, N TTPOCRACN
O€ AUTEG TIG EVEPYEIOKEG UTTNPETIEG EVIOXUEI TNV KOIVWVIKI €VTagn.

Ta oToixeia NG Eupwtraikng Z1amoTikAg ApxAg dcixvouv TTwg 10 2021, 50 ekatopuupia
kdtoikol Tng EupwTraiki¢ ‘Evwong (moocootéd 11,4%) {oluocav o€ OUVOAKES EVEPYEIOKNAG
PTWXEIONG ( ). TpEIg €ival ol TTOPAPETPOI TTOU ETTNPEACOUV TNV
EVEPYEIOKA QTWXEID OTA EUPWTTATKA VOIKOKUPIA: n aduvapia diatipnong TNG ECWTEPIKAG
Bepuokpaciag, n kabuoTépnon AaTmoTTANPWHNAG TwV  AOYAPIOCHWY EVEPYEIAS KOl Ol
akatdAANAeg ouvOnkeg diafiwong. Av Kal Ol GUYKEKPIPEVOI TTOPAUETPOI DIAPEPOUV OTTO
xwpa oe xwpa otnv E.E., Ta KpiItApia gival Trapouoia ae 6An Tnv Eupwtrn. To EupwTtraiko
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

IvoTitouto Amédoong Kripiwv avTioToixei Ta voikokupid autd oe 50-125 ekatouuupia
EupwTtraioug TTOAITEG. ETTOMEVWG, XPNOIYOTIOIEITAI O OPOG «EVEPYEIOKA EUAAWTOTATON
TIPOKEIMEVOU VA TTEPIYPAWEI TN XWPIKN KAl XPOVIKI] TOU QAIVOUEVOU TNV EVEPYEIAKNG
PTWXEIOG.

Energy Poverty in Europe

Share of households unable to adequately heat
their homes in 2021 (in %)"

0.8

> 20%
10-20%
5-9.9%
2-4.9%

< 2%

Not surveyed

* or latest available data: 2020, 2019.
Source: Eurostat

statista %a

Eikéva 1: lNoooaTto evepyeiaknic erwyelag atnv EE 1o 2021 (Eurostat)

To kTiplok6 aréBepa avd Tnv Eupwtrn mrapatnpeital va givai utrelBuvo, o€ TocooTo 40%,
TNG OUVOAIKAG KaTavaAwong evépyelag. Ta TTaAId KTipia ue Kakn 1 avUuTTapkTn pévworn ivai
TTEPICCOTEPO KOOTOROPA KABWG aTraIToUV PeEYOAUTEPA TTOOA EVEPYEIQG yIa TNV ETTAPKNA
KAAUWN Twv avaykwyv Toug Kal Kupiwg Tng Bépuavar] Tous. MNa va evioxUoel TNV EVEPYEIOKNA
ac@dAeld kai autdpkeld TnG, N Eupwtraikh ‘Evwon TTpocavaTtoAioTnke TTpog Tnv
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

€EOIKOVOUNGON €VEPYEIAG OTO KTIPIOKO TOPED HE BACIKO OTOXO TNV MEIWCN TWV AVOYKWY
Bépuavong wote oTadIaKd va UTTAPEEI aTTeEdpTNoN OTTd TA OPUKTA KAUCIPA WG PECO
Bépuavong.

H ToAImikn odnyei OtV UTTOOTAPIEN KATAOKEUAG KTIPIWV  XAMNANG  EVEPYEIAKAG
katavaAwong Kal, o CUYKEKPIPEVA, Twy Zero Energy Buildings (ZEB) dnAadr Twv KTipiwv
MNdevIKOU evepyelakoU I00fuyiou. AKOPA, N VOUOBETIKA TTpoTacn «Kabapr evépyeia yia
O6Aoug Toug Eupwtraioug» (Clean Energy for all Europeans), n oTroia avakoivwenke arro
Tnv Eupwtraikl ‘Evwon oTig 30 NoguBpiou 2016 atmodeikvUel TOV TTPOCAVATOAIGHO TNG
EupwTraikn¢ 'Evwong TTpog TNV avTiPeETWTTIoN Tou {nTAuatog. Tov Agkéuppio Tou 2016
10pUBNke TO0 Eupwtraikd Mapatnpntpio yia Tnv Evepyelakn Ptwyeia (European Energy
Poverty Observatory), 10 oTroio Acitoupyei wg Opyavo TTANPo@OPNONG OXETIKA HE TIG
UTTAPXOUCEC TIPWTOROUAIEG, TIG TTOAITIKES KAl TOUG POPEIG TTOU dpacTNPIOTTOIOUVTAI UE OTOXO
TN MEIWON TNG EVEPYEIOKAG QTWXEIAG o€ OAN TNV Eupwtrn. ETTiong, Tov AeképBpio Tou 2018
TTpaydaToTTroienke n uttofoAn EBvikwv Zxediwv yia Tnv Evépyeia kal To KAipa (NECPS)
atrd Ta KPATN-PEAN, OTTOU OI XWPES TTEPIEYPAWAV TTONITIKEG KAl METPA VIO TV AVTILETWITION
TOU €VEPYEIOKOU ¢NTAMOTOG Kal TNG KAIMATIKAG aAAayngs. Tehog, n EupwTtraikn MNpdoivn
2upowvia (European Green Deal), TTou BeoTrioTnke 10 2019, €mOIWKEI TNV OUBETEPN
eKTTOUTI AvBpaka éwg 1o 2050 péow TNG evepyelakng MeTABaong kal TNG XPAong
AVAVEWOCIHNWY TTNYWV EVEPYEIAG.

H evepyelakn @Twyela otnv EAAGSa

2Uhowva Pe TNV EAANVIKA ZTamioTik Apxn (2022), mrepimmou 10 17% Twv €AANVIKWV
VOIKOKUPIWV aduvaTtouoe va dIatnpACEl TO OTTITI TOU ETTAPKWG {EOTO TOV Xelhwva. To EBVIKO
Mapatnpnthpio yia Tnv Evepyeiakn PTwxeia, xpnoigoTrolei dU0 Bacikoug BEIKTEG yia TN
MEAETN TOU PQAIVOUEVOU:
1. To 1000070 KAAUWNG BACIKWY EVEPYEIOKWY AVAYKWY TWV VOIKOKUPIWY (TO
emOBuunTo cival dvw Tou 80%) Kai
2. To TToo00TO TIPAYHATIKWY EVEPYEIOKWY daTTAVWYV (TO £TTBUPNTO gival pExpl 10%).

To EBviké Mapatnpntripio emmiong AauBavel utrdyn TApAPETPOUG OTTWG N TTEPIPEPEIA KAI N
KAIaTIKA {Wvn OTIG OTTOiEG BpioKETAI TO VOIKOKUPIO, TO PEYEBOG TOU Kal N UTTapgn euTTabwy
aTOUWV OTNV OIKOYEVEIA, TO €TACIO €1000NUa, TO KOABEOTWS IBIOKTNCOIAG Kol TO £T0G
KOTOOKEUNG TOU KTIPiou.

Katd tnv TeAeuTaia OeKAETia €XOUV YiVEl KATTOIEG OUCIAOTIKEG TTPOOTTABEIEG OTAPIENG TWV
EUAAWTWY OPGdwY Tou TTANBUCOU Kal eEopAGAuvVong Tou gaivopévou, 6TTwg (INZEB, 2019):
e H epappoyn Tou Koivwvikou TipgoAoyiou (KOT) atré 1o 2010
o [lpoBeopia TouldyioTov 40 nuepwyv yia TNV €£6GANCN TwV AOyapIaC WY
KatavaAwong evEpPyEIag
e AuvardtnTa TUNUATIKAG KAl ATOKNG £€6ANONG TwV AOYOPIAOUWY KATAVAAWGONG
EVEPYEIOG
e AvaoToAr Tng duvatdTNTaG TOU TTPOUNBEUTH va dIoKOWE TNV TTAPOXT NAEKTPIKAG
evEPYEIOG AOYw An&ITTpOBET WY OQEIANDY
o Em&6TNON TETpEAaiou Béppavong
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

e EmMOOTNON £wg 70% £pywv €EOIKOVOUNONG EVEPYEIAG VIO VOIKOKUPIA PE XAUNAO
€1000Nua he 1o TPoypauua «EEoikovounan kat oikov lI» 1Tou Eekivnoe 1o 2018

2TOXO0G AUTWY TWV TTPOCTTABEIWY, EKTOC aTTd TNV GUEDN OTHPIEN TWV OIKOVOUIKA EUAAWTWY
opddwy Tou TTANBUCUOU, gival n €TTITEVEN TWV EBVIKWV EVEPYEIOKWY KAl TTEPIBAAAOVTIKWV
oToxwv. H EANGDa €xel Béoel oto EBVIKO 2x€dio yia tnv Evépyeia kal 10 KAipa TTou
utroBANBnke otnv EupwTraikf ‘Evwon 10 2018 10OCOTIKO OTOXO yia Tn HEiwon g
EVEPYEIOKAG PTWXEIAG KaTA 50% péxpr To 2025 kal katd 75% péxpl 1o 2030.

Mapd Tig TTapatmadvw TTapeupaoelis n Eupwtraikn ZramioTiky Apxr (Eurostat) emonuaivel
augnon Tou evepyeloKoU KOOTOUG yia Ta eAANVIKA VOIKOKUPIA. ZUPQWVa PE OTOIXEIa TOu
2024, n EAANGSa katéxel Tnv 9" BEon oTov Trivaka TIMWV NAEKTPIKNAG evépyelag (padi pe
POPOUG KAl EICPOPEG) WETAGU TWV KPATWV-PEAWY. H eAANVIKR KuBEpvnon €xel UIoBETNOoE!
TTONITIKEG OTTWG TO «ELOIKOVOUW - AUTOVOUW» TTOU €VIOXUOUV EVEPYEIOKEG avaBabuioelg
KATOIKIWY YIa TN JEIWON TNG EVEPYEIAKNS KATAVAAWONG Kal Twv ekTTouTTwy CO2.
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

To TTayKOOo IO OpaHa THG AEIPOPOU AVATTTUENG

ZUpowva ue 1o IEA World Energy Outlook 2023 utrdpyouv 733 ekatouuupia dvBpwirol
TTAYKOOHiWG XWpPig TTpOCBaCH OTNV NAEKTPIKA EVEPYEIQ, KUPiWG oThV AQpPIKN Kal aTn NoTIa
Acia. Mo ocuykekpiyéva, otnv uttooaxdpia A@pik 590 ekatoupupia avBpwTrol (43% Tou
TTANBuUGPOU TNG) Couv XwpPig NAEKTPIKO peUUaA, EVW OTNV avatrTuooouevn Aaia {ouv Xwpig
NAEKTPIKN evépyela 143 ekatoppupia avBpwTrol (3% Tou TTANBuc o).

To oUuyxpovo evepyelako CATAHA eTTIBAAAEI TNV avadidpBpwaon Twy TPOTTWY TTAPAYWYNS Kal
KatavaAwong Kal TNV UIoBETNON QEIPOPWY EVEPYEIAKWY CUCTNHATWY. O1 €TTIAOYEG QUTEG
ouvettayovTal PICIKEG aAAayEG OE ATOMIKO, TOTTIKO, £€BVIKO Kal UTTEPEBVIKOS TTiTTEDO, YEYOVOG
TTOU KOBIOTA TRV €TTIAUCT TOU evEPYEIAKOU ¢NTAKATOG 181AITEPA TTOAUTTAOKN KOl ATEAEGQOPN.
2Upowva pe Tnv Lavelle (2010), To emdeivoluevo TTPORANUA TNG EVEPYEIOKAG PTWXEING
MTTOPEl Va AuBEi pe pIKpG KOOTOG TOOO GTNV OIKOVOMIa TwV KPATWY 600 KAl TNV KAIMATIKNA
aAAayr]. Kai TpooB£Tel o1, oUp@wva Je €peuva Twyv Hvwpévwy EBvwv, n emiTeugn Tou
TTAYKOOHIOU OTOXOU TNG TTAPOXNSG NAEKTPIKAG EVEPYEIOG G€ OAOV TOV TTANBUC UG Tou TTAQVATN
wg¢ 10 2030 pTropei va emTeuxBei pe empPBdapuvon Tou TTaykdopiou AEM katd 0.06%, augnon
NG TTAYKOOMIAG TTOPAYWYNG NAEKTPIKNAG eVEPYEIOG KaTA MONIG 2,9%, evw n {ATnon
TTeTpeAaiou Ba augnBei AiyoTepo atmd 1% kal o1 eKTTouTTéEG AvBpaka va eival poAig 0,8%
uYnAOTEPEG.

2¢ etmimedo O1EBVWV dIaoKEWPEWY, UTTAPXEI CUPQWVia OTI TTPoEXEl N TTPORAEWN, TTPOANWN
Kal  €yKalpn OVTIMETWTTION TWV AITIWV KAl TWV CUVETTEIWV TwV  TTEPIBAANOVTIKWY
TTPOBANUATWY TTOU ATTOPPEOUV TOU EVEPYEIOKOU {NTAMATOG, €vw OAOI aTTodEXOVTal TO
YEYOVOG OTI Ta TTEPIBAANOVTIKGA TTPORANAPaTa €ival a@evog aAANAévOETa PETAEU TOUG Kal
AQETEPOU OXETICOVTAI HE 0OBAPA KOIVWVIKA KOl OIKOVOUIKA ¢nTHMATA OTTWG N ACTIKOTToINON,
O UTTEPKATAVAAWTIONSG, N dNPoypagikh £€kpnén KA.

Av OUuyKpivoupe TTPOCQPATA OTATIOTIKA OEDQOPEVA PE QVTIOTOIXO TWV OPXWV TNG OEKAETIAG
Tou 2000, TTapaTNPEOUME PIa onuavTiKh BeATiwon: cupewva pe oToixeia TG International
Energy Agency (2018) yia Tpwtn @opd 10 2017 0 apIBuoS TwV KATOIKWY TOU TTAAVITN XWPIS
TTPOCROCH O€ EVEPYEIA YIA TIG KABNWEPIVES TOUG AVAYKEG £TTE0E KATW aTTO 1 SICEKATOPUUPIO.
2tnv avatoAikiy Acia kar Tn AaTmivikrp AJEPIKR €xouv TTAéov KOAUTeEpn TTpdofacn aTtnv
evépyela Xapn oTnv €TEKTAOT TwV SIKTUWV NAEKTPIKNAG evépyeiag. ZTnv Ivdovnaoia, o puBudg
NAeKTPOBOTNONG gival oxeddv 95% onuepa atmd 50% 1o 2000. AvTioToixa o1o MTTaykAQvTEG
eival 80% onfuepa atmé 20% 1o 2000. Z1nv Kévua gival 73% ofuepa ammd 8% 1o 2000, otnv
AiBioTia gival 45% atmd 5% 10 2000 Ko aTéX0 TNV KABOAIKN TTPOCGRaaCn oTnV £vEPyEIa TO
2022 (IEA, 2018, Silverstein, 2019).

Mapd T onuavtikh TTPO0do, N AsIPdPOG dIAXEIPIoN TNG EVEPYEIAG ATTEXEI OKOPA TTOAU.
ZUpgwva pe otoixeia Tou Maykéopiou Opyaviopou Yyeiag péxpr 10 2018, 10 40% ToU
TTAYKOOMIOU TTANBUCHOU, dev gixav TTPOCBACN € AVAVEWOCIKES TTNYEG EVEPYEIAG VI TIG
KaBnuepivég Toug avaykeg (IEA, 2018). Av kal To voupepo auTo ATav 2,9 dIoeKATOPNUPIO
avbpwTtrol 10 2010, gival TTpo@avéG OTI N €TTITEUEN TOU ZTOXOU 7 TNG BIWCIUNG AVATITUENG
Twv Hvwpévwv EBvwv xpeidletar TOAA kai gvraTtik) douAeld yia va emiteuxBei. To
aI01000&0 €ival 0TI 0 apPIBPOG TWV ATOPWY TToU £Xel TIPOCRACN O AVAVEWOIPES TTNYEG
evépyelag éxel e¢atrhaaiaotei amd 10 2011 kai éprave Ta 133 ekatoppupia dropa 10 2016
(IRENA, 2018).

H arlévra tou 2030 yia Tnv acipopo avamTtugn agiohoyei Tnv TTpdofacn o€ TTPOCITH,
agloToTn, PILOIKN Kal TEXVOAOYIKA oUyxpovn evEPYEID WG Baaikd TTUAWVA Tou ZTOXOU
Asipopou Avarrtuéng 7 (SDG 7). O SDG 7 dev 1poUtroBEétel amAd 1n dlao@aAion
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

TTAYKOOMIag TTPOCGRaaNG oTnV evépyela aAAd Kal TV TTapoxn TNG KE TTPOCITO, AgIOTTIOTO Kal
Biwoiyo TpOTT0.H KaBOAIKN TTPOoBAch OTNV NAEKTPIKN EVEPYEIQ ATTAITEI OUVTOVIOMEVN
Opdon ot TTOANG eTTiTTeda, OTTWG TTOMITIKEG KAl VOPoBeoia, PovTéAa opydvwong Kal
XpNUaTodoTnong, Beouikd TTAaiocla, avaTmmTugn IKavOTATWY, TTPOCAPHOYH TEXVOAoyiag Kal
Olatopeakég diaouvdioelg (IRENA, 2018).

2TIG AVOTITUYUEVEG BIOPNXAVIKA XWPEEG, Ta KTipla gival euBuvovTtal yia 10 40% Tng OUVOAIKAG
KavVOAIOKWHEVNG evépyelag (Garcia & Kranzi, 2018). ETropévwg, n BEATIWON TNG EVEPYEIOKAG
amoedoong Twv KTIPpiwv TTailel KaBopIoTIKO pOAO oTNV £€0IKOVOUNGCH EVEPYEIAG.

w
=]
&

T T T T
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Middlc East @ China Central and South America @ Other developed North America Europe World Other developing Asia @ Africa

Eikéva 2: ZuuBoAn Tou KTipiakoU Touéa o€ OIGPOPES TTEPIOXES OTNV EVEPYEIQKN aTTod0TIKOTNTA, CUUPWVA LIE TO
Sevapio Biwaiung Avarmruéng 2000-2030 (IEA, 2020)
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

KaravdAwon evépyelag oTa KTipia

O1wg éxel AON avagepOei, N avTIMETWTTION TNG KAIMOTIKAS aAAayAS TTPOUTTOBETEN Eiwan TNG
OUVOAIKAG KkaTtavadAwong evépyelag. Eival ammodektd 611 n katavAddwon evépyeiag Tou
KTIPIOKOU  aTTOBE€UATOG  OTTOTEAE ONUAVTIKO TTOOO0OTO TNG OUVOAIKNAG  KATAVAAWONG
evépyelag. H evepyelakh ammdédoon Twv KTipiwv gival TTOAUTTAEUpn Kal TToAudidoTaTn £vvoia,
a@ou TrolkiAol TTEPIBAAAOVTIKOI, OIKOVOMIKOI Kal KOIVWVIKOI TTapdyovTeg KaBopifouv Tnv
EVEPYEIOKN CUUTTEPIPOPEA KABE KTIpiou. H nAikia Tou KTIpIakoU atmoBépaTog eival évag atro
TOUG TTI0 ONUAVTIKOUG TTAPAYOVTEG TTOU £TTNPEACEI TNV EVEPYEIAKN ATTOd00N.

Téoo n eupwTraiky 600 Kal n €Bvikrl vouoBeoia €oTiddel OoTnv avAykn auénong tng
evepyelokAg atrdédoons. OAeg o1 1IoXUouoeG VOPOBETIKES BIaTAEEIC 0TV EAAGDQ £TTIBILUKOUV
EVAPHPOVION HE TIG EUPWTTATKEG 0ONYiEG.

To KTIp10KO atroéfepa oTnv EAAGSa

ZUpQwva Pe TNV atmmoypa@r] KTipiwv 10 2021 atmd v EAAnVIK Z1aTioTikr Apxn (EAZTAT),
10 92% (3.775.848) TWV KTIpiWV TNG XWPAG €ival ATTOKAEIOTIKAG XPong evw pévo 1o 8%
(329.789) civai kTipla HEIKTAG XPAONG. To KTIPIAKS atTdéBeua KATNYOPIOTTOIEITAI OF:

o Kiripia katoikiwv: 3.246.008

o [pageia ki kaTaoTAPaTa: 206.254

o ExtmaideuTika KkTipia: 21.853

e Noookopeia kal KAIVIKEG: 1.973

e =evodoxeia: 43.516

0%
1%

5%

B Kripia KATOIKIWY

B pageia Kol KATASTAMATA

O ZyoMKd Kal EKTIAISEUTIKG KTipia
ONogoKopsia Kal KAIVIKES

W =svodoyeia

OAMa

Eikéva 3: Karavourn tTwv KTipiwv ammokAEIOTIKNS xpnons BAoel TS Xpriong Toug (www.statistics.gr )
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Ztabpdc
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Iyohixd Ktiplo Tpopels
Epyootdmo
Epyaamipt

evoboyeio

ExkAnoio-
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Katowia

Eikéva 4: Karavoun twyv Kripiwv piktng xpnong Baocei tng xpnon roug (Greenpeace, 2015)

2tnv amoypa®ry NG EAXZTAT 10 2011 €yive Kal atroypa@r] Tng XPOVIKAG TTePIOdOU
KATAOKEUNG TWV KTIPiWV, CUPPWVA PE TNV oTToia TO 58,4% TWV KTIpiwV £XOUV KATOOKEUQOTEI
mpiv To 1980, cival BEPUOPOVWTIKA OTTPOCTATEUTA, €XOUV TTOAIEG NAEKTPOUNXOAVOAOYIKES
EYKATAOTACEIG KAl TTAPOUCIACOUV XOUNAr evepyelok atTodoar, v AOyw TNG OIKOVOUIKNAG
0Qeong, HOvo éva PIKPO TTO00O0TO KTIPiWY £Xel kaTtaokeuaoTel HeTd To 2010. To 70% Twv
KTIpiwv BpiokeTal va gival Beppikd TTARPWS ATTPOOTATEUTA KABWGS BEV £XOUV EQAPUOCTEI O€
QUTA Ol ATTAITAOEIG TOU KAVOVIOUOU Bepuopdvwaong KTIpiwy, evw o1o 20% gixav eQapuooTEi
pME ooBapég eMAeiwelrg, evw povo éva 10% kartéxel TAAPNG  Beppik  povwon.
ZUMTTEPOCHATIKG, cival gavepd TTwG 0 EAAADIKOG xwpog d1abétel kaTtd KUpIo Adyo KTipia
MEYAANG NAIKIOG OTTOU OTIG TTEPICOOTEPEG TTEPITITWOEIG DEV £XOUV AVAPBABUIOTEI EVEPYEIAKA
ME atroTéAEOUa va aTToTEAOUV Eva ONUAVTIKO SUVOMIKO YIO EVEPYEIOKH avaBaduion.
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV
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Eikéva 5: Karavoun kripiwv ue Baon tnv mepiodo karaokeung (amoypapn EASTAT 2011)

H tTaAaidétnTa Twv Katoikiwy oTnv EAAGDA, o€ cUVOUAOUO UE TNV OIKOVOUIKI UPECT TWV
TEAEUTAIWV XpOvwy, Ta KaBioTd evepyoBopa kal kooToBopa. O1 avTioToixeg TTANPOYOPIES
ouvowiZovTal OTOV TTiVOKA TTOU OKOAOUBEI:

Karnyopizeg Movo/oikieg | MoAU/oikieg | Movol/oikieg | MoAu/oikieg | Movo/oikieg | MoAd/oikieg
(Tpo-1980) | (Tpo-1980) | (1980-2001) | (1980-2001) | (2002-2010) | (2002-2010)

ZuvoMkog ap1Budg 1,371,642 194,667 450,724 91,443 278,351 81,297
KTIPiWV KATOIKIWV
Kripia xwpic eEwTepiki 1,371,642 194,667 74,491 12,314 -- -
HOVWGon ToiXwWY
Kripia xwpig i e 1,056,164 149,894 18,623 3,079 - -
QVETTAPKI POvwon opogrig
Kripia ye cootnua 741,979 79,647 436,598 89,981 278,351 81,297
KEVTRIKIG BEpuavang
Kripia pe rahié glotnua 519,385 55,753 17,210 2,932 - -
KEVTPIKNG BEpuavang
Kripiat xwpic BeppoaTdrn 519,385 55,753 130,979 26,994 - -

avTioTadduiong atnv
KEVTPIKF Bépuavan

Kripia xwpig BeppooTdrn 667,781 71,682 34,421 5,865 - -
XWpwv

Kripia e Tomiké 643,100 08,954 214,916 45,172 131,312 40,060
KAIMATIOTIKG

Krtipia pe nAiakoug 1,097,314 165,734 289,057 57,944 139,176 40,649
OUANEKTEG

Kripia xwpic oxkiaon 321,550 49,477 107,458 22,586 65,656 20,030

Eikova 6: Evepyeiak@ KaTaoKeuaaTIKG XApaKkTnNpPIOTIKA KTIpiwv oTnv EAAGda og ouvdprnon ue tnv xpovoAoyia
Kal Tov apIBud TwV KATAOKEUWV.

H EupwTaiky EmTpot) pye tnv Odnyia 2010/31/EE yia tnv Evepyeiakry Arédoon Twv
Kripiwv (avadiatummwon tng Odnyiag 2002/91/EE) kai Tnv Odnyia 2012/27/EE yia tnv
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Evepyelakr) ATTO0OTIKOTNTA UTTOYPAPUIZel TNV avaykaidTnTa TnNG evepyelakAg avapBaduiong
TWV KTIPIWV.

KatavdAwon evépyelag Twv KTipiwv oTnv EAAGSa

Ta kTipia otnv EAAGDa kaTtavaAwvouv TepitTrou T0 40% TnG OUVOAIKAG KATAVOAOKOUEVNG
evépyelag oTn Xwpa. To mood autd, uttoloyiletal repitrou 100.000 GWh, pe 1ig 65.000
GWh va katavaAwvovTtal OTIG KaTolKieg evw ol uttéAoireg 35.000 GWh og KTipia Tou
TPITOYEVH TOUEQ.

H evepyeiakh atrddoon Twv KTipiwy Kabopidel TTOAUTTAEUpa TN AcIToupyia Toug. H evepyeiakn
OUMTTEQIPOPA TWV KTIpiWV, KOl Ol OXETIKEG ME auTrl TTapdueTpol, kabBopilouv Tnv
TTEPIBAANOVTIKN (TTEPIBAANOVTIKA UTTORABUIOT, KATAVAAWGON EVEPYEIQG K.G), TNV OIKOVOUIKNA
(KOOTOG NAEKTPOUNXAVOAOYIKWYV EYKATOOTACEWY) KAl TNV KOIVWVIKN (PIOTIKG €TTiTTEd0)
d1doTaon TNG amédoaorg Toug (ZafBacTdkn-ZeBacTakn Kal ouv., 2018). H yetdBacn o€ éva
V€O, AgIPOPO £BVIKO OUCTNUA EVEPYEIOG, ATTAITEI TN BECTTION KAl £QAPPOYHA TOU ATTAPaAiTNTOU
VOUOBETIKOU TTAQIGIOU Kal TNV UAOTTOINCN TTPOYPAMMATWY €COIKOVOUNONG EVEPYEIAS VIO
KTipia dla@opwv Xprioswy, Ta OTToid Ba WPEYIOTOTTOIOUV Thv agloTroinon OAwv Twv
O108€01wY KOVOUAiwV.

‘Evag onPavTikOG TTapayovTag TTou €TTNPEACEl TNV EVEPYEIOKN XPAON Kal atrodoTIKOTNTA
oTOV EAANVIKO KTIPIOKO TOMEA €ival n NAIKIa TOU KTIpIAKOU atmoBéuaTtog. Kabwg n TAsiopngia
TWV KTIPIWV KATOOKEUAOTNKE YWPIG €IOIKEG TTPOdIAYPAPEG EVEPYEIOKNG aTTOdO0NG, N
evepyelakn avaBaduion autwy gival 0 JovadIKOg TPOTTOG TTPOG TNV EE0IKOVOUNON EVEPYEIQG.
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Eikéva 7: Méon utroAoyilduevn eTiaia ouvoAiK) KatavaAworn TPwToyEVoUS VEPYEIQS (KOAWVES, TPWTEUWY
déovag) kai ekrouttés CO2 (ouuBoAa, deutepeiwy Géovag) yia SIapopPETIKES KaTnyopies KTipiwv (Greenpeace,
2015)
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

(ZxoAcia™: ZyoAeia / dpovTtioTApIa/Qdeia / AiBouoeg didaokaAiag, Karaothuara*: Karaotriuara / Papuakeia /
Epmropikd kévpa / Ayopég / Ytrepayopég, Eomiatopia *: EoTiatépia / ZaxapotrAaoTeia / Kageveia)

210 eAANVIKA VOIKOKUPIA, 63,7% TNG OUVOAIKAG £€TACIAG KATAVAAIOKOUEVNG EVEPYEIQG
xpnoigotroigital yia 8épuavon xwpwv, 17,3% yia payeipepa, 10,2% yia nAeKTPIKEG Kal
NAEKTPOVIKEG OUOKEUEG, 5,7% yia ZNX, 1,7% yia ewTtiopd, kal 1,3% yia guén. ZUuQwva Pe
Ta dedouéva ammd Ta diabsoiya MEA, 67% TnNG OUVOMNKNAG €TAOCIAG KATAVOAIOKOPEVNG
TTPWTOYEVOUG EVEPYEIOG XPNOIUOTTOIEITAI YIa BEpuavon xwpwv, 20% yia (eoTtd vepo Xprong
(ZNX) ka1 13% yia wugn. H péon katavadhwaon TTpwToyevoug evépyelag sival 174,4 KWh/m?
yia Bépuavaon, 33,3 KWh/m? yia wign kai 53,6 kWh/m? yia ZNX (n KatavaAwaon evEPYEIQG
avayeTal avd povada emigaveiog Tou KTnpiou, dnAadn og KWh/m?) ( ).

d 100% N

g

63.7%
6%

Al

20% 17.3%
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00f%
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Eikéva 8: lNoooariaia (%) karavour N ouvoAiKiS KaravaAwaong evEpyeias Kard thv TeAIKi xpnon
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Eikéva 9: Méon karav@Awaon mpwroyevougs evépyelas avd TEAIKN xpron, yia TIS TTI0 BACIKES KATNYOPIES KTIpiwv
TOU TPpITOYEVH Touéa (ExoAcia *: 2xoAeia / @povriotripia/Qdeia / AiBouoeg didaokaliag, Karaoriuara™:
Karaorrjuara / @apuakeia / Eutropik@ kévipa / Ayopés / Yrepayopés, Eariardpia™: Eorniarépia /
ZaxapotmAaoreia / Kageveia), (Greenpeace, 2015)

A6 10 2010 £xe1 EekivAoel kal oTnv EAAGSQ pia cuoTnpaTikr TTpooTTdleia KaTaypa®ng TnG
KATdoTaoNG TOU KTIPIOKOU QTTOBEUATOG KOl 0 OXeBIAoUOG TNG BEATIWONG TNG EVEPYEIAKNG
CUMTTEPIPOPAG TwV VEWV KTIpiwv. Ta 10 Adyo autd e@apupoletal o «Kavovioudg
Evepyeiakng Amodoong Krpiwv» (KENAK), o otroiog aglohoyei Tnv €vePyEIaKn
CUNTTEPIPOPA TOU KTIPiOU, Kal oI avTioToIxeG Texvikég Odnyieg Tou Texvikou EmigeAnTnpiou
EANGOag (TOTEE 20701) trou utrooTnpi¢ovtal atrd 1o €mmionuo Aoyiouikd TEE-KENAK. Qg
armrotéAeopa TNG dladikaciag autrig OAa Ta vEa KTipla €XOUV TTIOTOTTOINTIKO EVEPYEIOKAG
ammédoong (MEA) pe evepyelaky katdraén TouAdyxiotov B. ETtriong onuavTikh €ivalr n
duvaToTnTa €TTIAOYAG METAEU BIAQOPETIKWY EPYOAEiWV agloAOGynong TO000 TNG EVEPYEIOKAG
oupTrepIpopdg (1r.X. Passive House, Minergie, Energy Star) 600 Kal Twv OUCTAPATWY
TrEPIBaAANOVTIKAG TioToTToinoNG (T1.X. BREEAM, LEED) TwV KTIpiWV.

ATIO TIG KOTAYPAMEG TwV TTICTOTTOINTIKWY EVEPYEIOKAG atmodoong (MEA) Twv KTIpiwv
onuéoiwv utnpeoiwv NG mepIddou 2011 — 2019 Trpokutttel 611 90% TWwv KTIpiwy
KaTatdooovTal o€ Katnyopia xapnAotepn tng I kai yoAig 1o 10% eivan katnyopiag B ) A.
‘Eva ota duo kTipia (49,51 %) katardooeral otnv gvepyelakr karnyopia I R A. Me tnv
IoXUouca VoUoBeaia, Ta KTipia TTou ayopadel n pioBwvel To eAAnviKSG dnudaoio péxpl 1o 2020
ETTPETTE VA gival KaTnyopiag [N TOUAGXIOTOV.
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Eikéva 10: NMoooarto MNEA kTipiwv dnuogiwv UTTNPETIWY avd evepyelakn katnyopia (Bouroaddkng, 2020)

AT16 TnVv 1n lavouapiou 2021, 6Aa Ta véa kTipia otnv EAAGSa uttoXpEeoUVTaI Va Eival OXEDOV
MNdeVIKAG KaTavahwaong evépyelag (KEMKE), evw yia Ta véa dnuooia KTipia N uTToXpEwon
auth 1oxvel atrd TNV 1n lavouapiou 2019 ( ). EmimrAéov, 10 2023, n €AAnVIKA
KuBépvnon ciofyaye TTPOCHBETA KivnTpa yIia TNV EVEPYEIOKA avaBaduion Twv KTIpiwy,
OUNTTEPIAAUBAVOUEVNG TG EQPAPHOYNG QUOTNPOTEPWY TTPOBIAYPAPWY YIO TNV EVEPYEIOKN)
amédoon péow Tou Kavoviopou Evepyeiakng Amodoong Kripiwv (KENAK).

H evepyelaknig ammdédoong Twy KTIpiwV TNG EAANVIKA ETTIKPATEIA YiVETAI PE TOV OlAXWPIOUO
TWV KTIpiwv o€ 4 KAipaTikég Cwveg A, B, T kal A (a1md T BepudTEPN OTNV WUXPOTEPN) ME
Baon Tig Babuo-nuépeg Bépuavong. Ta KTipIa Ypageiwv eueavifouv TTaOPOPOIEG EVEPYEIOKES
KATAVAAWOEIG O€ OAEG TIG KAINATIKEG CWVEG.
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

Kavavdaiwon evipyeuwa (kKWh/m2/y)
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Ewova 11: Méon katavdAwaon ava xprion ktipiou kot kAtpatikn wvn
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

KepdaAaio 2: Madntika Kripia
Eicaywyn

Ta MadnTikd Kripia (Passive Houses), dev atmoteAouv éva TUTTO KTIPIoU aAAG [ia TTPOKTIKN
KATAOKEUNG QINIKA TTPOG TO TTEPIBAAAOV TTOU OTOXEUOUV OTNV EVEPYEIOKH aTTOdO0N TWV
KTIPiWV aAAa Kal TNV dveon Twv XPRoTwy. XPnOIUOTTOIOUKE TO ETTIOETO «TTABNTIKO» YIa VO
TTEPIYPAYWOUE aUTA TA KTipIA YIOTI KATAPEPVOUV va dIATNPOUV TO ECWTEPIKO TOUG OTN CWOTH
Bepuokpacia, Xwpeic va aTTaITeiTal KOTavaAwon evéEépyElag yia woen - Bépuavon.
XpnaoiyoTtrololv dnAadh Tnv uttdpxouca Bepudtnta amd Tnv nAlakr akTivoBoAia péow
TTapaBUpwV Kal TN BEpUOTNTA TTOU EKTTEUTTETAI ATTO CUOKEUEG KAl EVOIKOUG VW TTAPAAANAQ,
EXOuV EEQIPETIKA XAMNAEG aTTWAEIEG evEpyelag Adyw TNG XPNong TraenTikwy PeBOdwv
eColkovounong evépyelag (MOVWTIKA UAIKA, @QIANIKOG TTPOG TO TTEPIBAAAOV UNXAVIKOG Kal
APXITEKTOVIKOG OXEDIATHOC),

Ald@opa epyalcia TTpocouoiwong avaAlouv Kal eTIRERAILVOUV TN XPAON EVEPYEIQG OTA
Madnmikd Kripia, Tnv dveon, T0 PIKPOKAIMA, TRV TTOI6TNTA CWNAG KAl TNV aiobnTik Toug,
KaBwWG Kal TEXVIKEG, OIKOVOMIKEG, VOMIKEG, EKTTAIOEUTIKEG KAl KAIVOTOMEG TITUXEG TOUG
(Kaklausas et al., 2012).

To mpoTutro Tou lMabnTtikou KTtipiou mTpwtodnuioupyribnke otn Mepuavia, otTou 10 1996
10pUBnKe oto Darmstadt To Mepuavikd lvoTitouTo MNMabnTikou Ktipiou (PassivHaus-Institut),
evw nAon amd 1o 1991 €ixe karackeuaoTei otnv idla TTOAN 10 TTPWTOo MABNTIKG Kripio.
AkoAouBnoe oTtadiakd n idpuon avrioToixwv EBvikwv IvoTiToutwy Mabntikwv KTipiwv o€
QPKETEG EUPWTTAIKES XWPES. H €pguva aAAd Kal n €TTiIONUN TIOTOTTOINCN TTOU TTPOCPEPOUV
TO IVOTITOUTA QUTA, KAAAIEpyNoav Kal evioxuoav Tnv di1eBvi Téon yia peiwaon TG EVEPYEIAKNG
KAaTtavaAwaong OToV KTIPIOKO TOUEQ.

H mAciopneia Twv MNadnTikwy KTipiwv BpiokovTal o€ YEPHAVOPWVESG EUPWTTATKEG XWPES KAl
oTIG oKavOIvVaBIKEG xwpes. H Meppavia kai n AuoTpia KaTéXouv Ta TTPWTEIQ OTNV KOTOOKEUNA
MadnTikwv KTipiwv Kai oTn JEAETN BEATIOTWY EVEPYEIAKWY TTONITIKWY, YEYOVOS TTOU ONAWVEI
OTI UTTAPXEI €va €upU gpeuvnTIKO TTESIO OXETIKA PE TNV TTPOCAPHOYR TOU TTPOTUTTIOU OTIG
KAluaTikéG Cwveg Tng Meooyeiou Kal Twv UTTOTPOTTIKWY TTEPIOXWY. O1 Péxpl TWpa
TTapatnproelg  Ocixvouv OUOKOAIQ Tou TIPOTUTTOU VO  QVTATTOKPIOEl O  akpaieg
epiBarAovTikéG ouvOrkes (Focaides et al., 2016).
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Baoikég apxég MadnTikwv KTipiwv

‘Eva Mobntiké Kripio dev eival amAd éva KTiplo xaunAng evepyelakng katavalwong. To
TOONTIKG TTPOTUTTO  KTIpiou Trapéxel TN AUOn  XAPNnAOTEPOU KOOTOUG YIO HEYIOTN
eCoikovounon evépyelag kal BEATIOTN dveon diafiwong.

Baoiletal o€ évTe (5) BaoIkéG apyég:

1.

Movwon: To kTipio 81a0£Tel €va KOAG Jovwpévo KEAUPOG, TTou dlaTnpei oTabepr TNV
€E0WTEPIKN Bepuokpacia. H povwaon mpétrel va gival TouAdyiotov 15 cm (e§aptdral
aTto TNV KAIPATIKA TTEPIOXN), Kal TTPETTEI va £XEl BepuIKA aywyiudéTtnTa < 0,1 W/(m?2K).
H iy U Tou keAUgoug trpétrel va gival atrd 0,10 - 0,25W/(m3K).

AgpooTeyavoTtnta: To KTiplo dI08£TEl 000 TO dUVATOV TTIO AEPOOTEYEG KEAUPOG WOTE
va atropeUyovTal ol dIappoEG aEPa oUPPBAAoVTAG €0TI 0TN SIATAPNON TNG ECWTEPIKAG
BepuoKpaciag Kal oTnv amo@uyr eugavnong uypaciag. H agpooTteyavétnTa dev
TpéTTel va getrepvd Tig 0,6 alayég agpa/wpa.

Oegpuoyepupec: To KEAUPOG TOU KTIPIOU HEIWVEI TIG BEPUOYEPUPEG OTO EAAXIOTO
duvaTd CUVEICPEPOVTAG OTNV ATTOPUYH dIOPPOWV AEPQl.

Kougwuata: Ta kKoupwuata, wg HEPOG TOU KEAUPOUG, CUUBAAOUV OTNV JOVWOT Kal
agpooTeyavotnTa. [péTrel va gival evepyelakd ammodoTikd, pe Tiurp Ug<0,80W/(m?2K)
ka1 ouvoAikn TiuA Uw<1.00W/(m?K).

Aeplopdg: To kTipio dIabETel TTo10TIKG CUOTNUA AEPICKOU TTOU TTapEXEl KaBapo agpa
avwTepng TmoIdTNTaG, atmaAAaypévo atrd yupn Kal okovn. To ouoTnua £gaepIouou
BeEATIWVEI OUCIAOTIKA TNV UYIEIVH TNG KaTolkiag. MapdAAnAa, pia €101k povada
avaktnong BepudTnTag EMTPETTEI ETTAVAXPNOIMOTIOINON TNG OgpudTnTag TIoU
TTEPIEXETAI OTOV AEPQ TTOU €EATUICETAL.

Airtightness | Passive House

windows

Ventilation system
with heat recovery

Thermal

insulation

Thermal bridge-
free

Graphic® PHI

© PHI
Eikéva 12: O15 Baoikéc apyés evog MNabntikou Kripiou
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Ta Madnmikd Kripia, akoAouBwvTag TIG TTOPATTAVW aPXES TTABNTIKAG BEpuavng kal Yueng,
e€olkovopouv evépyela Péxpr Kal 90%. O BaBuodg €oikovounong evépyelag ecapTtdral dueoa
ammdé TNV KAIPaTik dwvn. Katd kuplo Adyo, ol TTapdyovTteg TTou €mTnpeddovTal ammo Tig
KAIJOTIKEG OUVONRKES €ival oI €TNOIEC EVEPYEIAKES QTTAITACEIS Yo Bépuavon Kal Wyugn, n
avaloyia XpAonNG UNXavIKoU Kal QUOIKOU GEPICHOU, Ol CUVTEAECTEG BEPUOTTEQATOTNTAG TWV
KOUQWMATWY Kal TWV AOITTWV OOMPIKWY OTOIXEIWY TOU KEAUQOUG KAl N ETTIQAVEIN TWV
dla@avwyv SOUIKWYV OTOIXEIWV OTTWG TWV TTAPaBUpwV.

H ouoocwpeupévn nAiakn evépyeia, n Bepudtnta amd NAEKTPIKEG OUCKEUEG Kal Ol
AvBpwTTOI/£VOIKOI TOU KTIpIOU gival onPavTiKEG TINYEG BepudTNTOG KAl AUTH N apXh €ival n
Baon Twv TEXVOAOYIKWY £vOg MaBnTikoU KTipiou. Ze KABE TTEQITTTWON OUWG, AKOUA Kal av
éxouv TnpenBei OAeg o1 TTpodiaypagéc Tou TTaBNTIKOU TTPOTUTIOU, N CUMPTTEPIPOPA TWV
evoikwy Tou KTIpiou dladpapaTifel KaBopIoTIKG POAO GTNV evEPYEIOKT aTTdd00N.

To mpdTuTro Tou MadnTikou KTipiou éxel BepeNwBei oTn Meppavia Kal 0€ XWPES KUPIWGS TNG
Kevipikng EupwTtng, omdte civar Paciopyévo o€ WuxpoTtepeg TreploxéC. Eival, dpwg,
KATaAANAO Kai yia dIaQOPETIKEC KAIUATIKEC GUVONKES e TTpocapuoyn. MNa Tapddeyua, yia
TNV Meodyelo, To aTTaITOUPEVO TTAXOG HOVWONG TOU KEAUQOUG gival aloBNnTd PHIKPOTEPO TOU
TTPOTUTTOU MabnTiKoU KTipiou TG KEVTPIKAG EupwTing.

Av kai n kataokeuny evog Mabnmikou Kripiou aToixiel onuavtikd TTepIcoOTEPO aTmd £va
oupBatikd kTiplo, dev gival UTTEPPBOAN va TToUpE OTI 0t BABOg xpoOvou n €AoY Tou
TTaBNTIKOU TTPOTUTTOU £ival BIWOIKN KAl avTaTTodidel onUavTIKO OIKOVOUIKO 6QEAOG HECW TNG
€E0IKOVOUNONG EVEPYEIDG.

>YMBATIKH KATOIKIA MAGHTIKH MAGHTIKH
KATOIKIA B+ KENAK KATOIKIA KATOIKIA ME ATNE
2THN AGHNA 2THN AGHNA 2THN AGHNA 2THN A©GHNA
0|K?)6N°<§M|A ou(zbsh?gfm
2.300€ > 1.610€
A ENEPTEIA - OIOHOMA KOXTOZX A
TON XPONO ENEPTEIA = 0€
690€
1A ENEPFEIA
TON XPONO
ANE
(®/B)

. 40% . 40%

. ©épuavon, YuEn & Leotd vepd

Eikova 13: ETrioio KOOTOS yia eVEPYEIa dIagopwV TUTTWV KTIpIWV

( )
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Tutrol MadnTikwv KTipiwv

Ta Mabnrikd Kripia diakpivovTtal g Katnyopieg ue PACN TIG EVEPYEIAKES AVAYKES KAl TNV
TTapaywyr TTPWTOYEVWY AVAVEWCIPMWY TINYwV evépyelag. Autd To oUoTnuUa KaTatagng
mepIAauBavel TpEIG TUTTOUG:

1. Passive House Classic / Plus / Premium

To moTotroInTiké auTtd diveTal O€ véa KTipIa.

YTapxel Kal o0 €TMMPEPOUG XAPAKTNPIOPOG TTOU OXETICETAl PE TN XpHon, N MN,
avavewaoipwy Tnywyv evépyelag. O TUTTOC classic TrepIAaupavel Ta Tapadooiakd
KpITApPIa TOou TTpoTUTTOU Tou MadnTikoU Kripiou. Evw, oToug TUTTOI plus Kal premium
YiVETOI TTOPOYWYr EVEPYEIQG ATTO QVAVEWOIPEG TINYES. H ouveiopopd Twv
AVAVEWCIPMWY TINYWV EVEPYEIAG OTO evepPyeIakO 100JUYI0 eKQPAlETal WE TOV
ouvteheoT PER (Primary Energy Renewable) Trou avagépetal otn péyiotn duvath
KatavAAwaon TTpwToyevoUg EVEPYEIOG ATTO AVAVEWOIUES TINYEG.

lNna 1o Passive House Classic, n ¢Atnon PER &ev mpémel va utrepfaivel TIg
60kWh/m2. TNa 1o Passive House Plus 10 idio uyéyeBog avépyetar oe 45kWh/m2
(Trapaywyr avavewaoiung evépyeiag Touhdaxiotov 60kWh/m2/€1o¢) kai yia 1o Passive
House Premioum ocg 30kWh/m2 (TTapaywyr] avavewoliung eveépyEIag TOUAGXIoTOV
120kWh/m2/é10¢). Ta Passive House Plus kal Premium, Adyw Tou TTA€OvAOUATOG
TIPWTOYEVOUG EVEPYEIOG ATTO AVAVEWOIUEG TINYES, TTPOCEYYi(ouv TTEPICOOTEPO TO
OTOXO TOU KTIPioU OXeOGV UNOEVIKNAG EVEPYEIOKAG KATAVAAWONG.

N4
| <’O‘> Premium

Passive House

Renewable primary
energy demand
[kWhger/(m?ra*a))

© Pascwe House Institute |

Eikéva 14: Passive House Classic/Plus/Premium ( )
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

2. EnerPHit Classic / Plus / Premium
To MoTOTToINTIKO AUTO BIVETAI O€ UTTAPXOVTA, EVEPYEIOKA avaBabuIouEva KTipla Kal
utTdpxel TTaAI o empépoug TUTToC (Classic, Plus rj Premium).
MapdAo TTou Ta AvaKaIVIOPEVO KTipIa £XOUV KATA KAvOova UWnAOTEPES EVEPYEIAKES
aTTaITAoEIG, TO TTPOTUTTO EnerPHit TTpoo@épel oxedOv OAa Ta TTAEOVEKTHUOTA TOU
TrpoTUTTOU Passive House.

3. PHI Low Enerqgy Building
To moTotroiNTIkG auTtd diveTal ¢ vEa KTipIa T OTTOId, YIa SIAPOPOUG AGYoUg, dev
OUMMop@wvovTal TTARPWG PE TO TTIO auoTnpeod TTPoTUTTO Tou Passive House.
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

MadnTikd Kripia kai Kripia Mndevikig Evepyelakng KatavaAwong

Ta Kripia Mndevikig Evepyelakng KatavadAwong (ZEB-Zero Energy Buildings) ival 1deatr)
PINOCOPIa KOTAOKEUAG TTOU, OTNV OUCIa, aTTOTEAET HETPO OUYKPIONG YIa OAA Ta KTipIa WOTE
VO JEYIOTOTTOINOOUV TNV £E0IKOVOUNOT) EVEPYEIQG.

To MNaBn1iké KTiplo, 6TTwg ava@Eépbnke AoN, atroTeAE va TTPOTUTTO KATAOKEUAS KTIPIWV TTOU
TTpoceyyilel o Jeyaho TTooooTo TIG TTpodiaypagég evog ZEB. To Mabntikd Kripio ptropei
Va XapoKTNPIoBEI wg pia TTOAU KaAR, peaMIoTIKA TTpooyyion Tou KTipiou Zxeddv Mndevikng
Katavahwong Evépyeiag (nZEB — Nearly Zero Energy Building). OuclacoTikd, T0 TTpOTUTTO
MadnTikoU Kripiou €ivai n Baon yia Ta nZEB, Ta otroia opifovtal ammd Tnv EE wg 10 eAdyioTo
TTPOTUTTO 0€ OAOKANpn Tnv Eupwtn amdé 10 2020 Kkai peTd. 210 KTipla autd N
eAayIoTOTTOINUEVN ATTAITOUPEVN EVEPYEID UTTOPE va KAAUQBEl attd avaveWwaoIeS TTNYEG
EVEPYEIQG.

2UNTTEPOCHATIKG, éva MadnTikd KTiplo ptropei va oxediaoTei woTe va gival ZEB 1 kal BeTIKoU
I00CUYiou (UE TTEPICTEIN TTAPAYOPEVNG EVEPYEIAG ATTO AVAVEWOCIKES TTNYEG), AAAA €€ OpICOU
10 MabnTikd Kripio dev eivar ZEB.
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

NMapadeiypara MadnTikwv Ktipiwv

Tig TeAeuTaieg dUo dekaetieg Ta MabnTIKA KTipia £€xouv yivel oTadiakd TTOAU dnuo@IAf o€
TTapa TTOAEG Xwpes. Méxpl 10 2020 utmpxav mavw atmmé 100.000 kKoTaoKEUAOUEVO
madnTiké KTipia kal 26.000 moTotroinuéva Mabnmika Kripia og 6Ao Tov ké6opo. Ta TpwTa
MadnTmikd Kripia otnv EAAGdA ékavav Tnv eueavion Toug 1o 2012,

1.800.000
1.600.000
1.400.000 +
BH LV SRB WGR I EST mPT
= 1.200.000
i LT mF mPL HR wmRO mIR
L;l_ooaouu
=
; EHU ®mFL ®LU ®mNO ®mSK mNL
200.000
=
g EDK mIT SE mUK ®WFR wncZ
< §00.000
CH mAT DE
400.000
200.000 B OE B B E E B

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Eikéva 15: ApiBuog Mabnrikwv Kripiwv ava £10¢ kai ava xwpea ( www.langconsulting.at )

To mmpwrto MadnTiké Kripio Traykoopiwg, Darmstadt-Kranichstein, Mleppavia

H kartaokeury Tou Kripiou oAokAnpwBnke 1o 1991 amd Tnv etaipeia Passive House
Developers Society kal Toug apxITéktoveg KaBnyntr) Bott/Ridder/Westermeyer kai
atroteAouTtav atmo 4 oikieg em@daveiag 156m? n kade pia.

Eikéva 16: Nérnia mpéoown tou kripiou Darmstadt-Kranichstein ( www.passipedia.org )
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

To BaocikOTEPO XAPAKTNEIOTIKG TOU KTIpiou ATav n uwnAAng TmoidTnTag Bepuopodvwaon. H
BepUIKN TTPOOTACIA KAl N AVAKTNON BEpUOTNTAS €ival T BACIKA OToIXEIA yia TN dlIOTAPNON
BepuoTNTAG.

H 1Tapoxr {eoTol vepou Xpriong atroTeAEi TNV JEYOAUTEPN EVEPYEIOKT ATTAITNON TOU KTIPiOU.
lMNa 10 oKoTTd auTd XpnaoipoTtroindnkav nAlakoi cUAAEKTES Kevou (5,3 m? avd voikokupid A
1,4 m? avd ATOMO) Kal oI OWAAVEG OIOVOMNG KAl KUKAOQOPIAG BepudTnTag €ival KAAX
HOVWEVOI KAl TOTTOBETAUEVOI HECT OTO BEPUIKO TTEPIBANMA.

‘Hon amdé 10 oxediacud Tou €pyou ATAV YVWOoTO OTI, AOyw TOU KAIMATOG TNG KEVTPIKNAG
EupwTting, ol péoeg €TAOIEG ATTWAEIEG BepPOTNTAG AdYW agpIoPOU Ba ATav TOUAdxIoToV 35
kWh/m? kai €101 oxedIA0TNKE €va €IBIKA TTPOCAPHOCUEVO  CUOTNUG GUVEXOUG TTOPOXNAS
KaBapou aépa o€ KABe oikia pe TeAIKO pubud avaktnong BepudtnTag TouldyioTov 80%.
AtiCel va onueiwBei 6T o€ AuTd TO £PY0 XPNOIKOTTOINBNKAV yIia TTPWTN OPA AVEUICTHPES
DC pe NAeKTPOVIKOUG PJETaYWYEIS (YVwoToi we KivNTAPEG EC). ZTn XapnAdTepn puBuion, 100
m3 / h kaBapol aépa Trapéxovral oTo KABIOTIKO Kal oTa uttvodwudTia kdBe oikiag. Ol
XPAOTEG UTTOPOUV, wOTOC0, va aAAAgouv xelpokivnTa Tn pubuion, €dv 1o emAEEOUV. ZTNV
uwnAoTEPN pUBUION, TTapéxovtal petagl 160 kal 185 m* / h. O eayoduevog aépag
TTPOEPXETAI ATTO TA OWHATIA JE TN MEYOAUTEPN Uypaacia, OTTWG N Koudiva Kal To PTTAvIo, o€
avTioToIxeg TToaoTNTEG. ETIITALOV YXpnoiyoTroigital uttedAaPIog evaAAAKTNG BepudTNTAG YIa
TN Béppavon. O1 Bepuoypa@ikég eIKOVEG deixvouv OTI Ta DOMIKA OToIXEIa TOU KTIpiou dev
TTePIEXOUV Bepuoyépupeg.  TEToId CUOTAPOTA QEPIOCUOU UWNANG atrédoong dev Atav
OlaBéoipa TTpIv atrd 1o Passive House. ATTo 1o 1997 KATTOIOI KATAOKEUAOTEG Gpxioav va
TTOPAYOUV OEIPIAKEG HOVADEG QUTAG TNG TTOIOTNTAG YIdA TNV Ayopd.

i Super-insulation

o | U < 0,15 W/(m*K)
supply [F exh ust /
air ‘_'
3-pane = :
low-e- s = !
/ : i
e supply | exhaust fresh
. air air air
3| ' E
i .
xh ust g | | filter
: supply:
air j

airto air
heat _
| _exchanger: 3

subsoil heat exchanger

Eikéva 17: 20otnua agpiouou ka Bépuavons aépa rou Nabntikou Kripiou oto Darmstandt
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

H kaTavaAwan NAEKTPIKAG EVEPYEIAG YIA OIKIOKEG CUOKEUEG UTTOAOYIOTNKE OTO £va TPITO TNG
péong TIMAG yIa TNV TEXVOAOYia TNG €TTOXNG, VW N KATAVAAWON QUOIKOU dagpiou YO
TTPOCOETN BEPUavVON avEéPXETAl 0TO 15% TWV HECWV TINWVY TNG ETTOXNG.

Katd Tnv Kartaokeur Tou KTipiou gixav Totro0eTnOei KaAopipép yia BEpuavaon Tou Xwpou. H
METETTEITA XPAON Tou KTipiou ( dev atraitolvTal TTePIooOTEpa amd 10W/m?2 datrédou)
atrédelce 0Tl N BEpuavon TToU TTAPEXETAI ATTO TO CUCTNUA AEPIOUOU Eival ETTAPKNG KAl dEV
ATTAITEITAI N XPAON EEXWPIOTOU CUCTHUATOG BIaVOWN G BepudTnTaC.

2T0 KTipIo aQutd XpnoIdoTToINONKavV yia TIPWTH  QOpPAa  TTPOYPAUMATE  OUVAMIKNAG
TTPOCONOIWONG TA OTTOI0 CUVEKPIVAV O€ wpldia BAon TIG HETPHOEIG BepPoKpaaiag Kal pong
BepUOTNTAG TOU KTIPIOU WE TIG QVTIOTOIXEG TIUEG TNG TTpocouoiwong. Ta atmmoteAéoparta
QUTWYV TWV CUYKPICEWV aTtToTEAECAV TTOAUTIMO UAIKO yia PEAETNTEC KOl KATOOKEUAOTEG
Madnmikwv Kripiwv.

35 -
w Darmstadt Kranichstein 1996-10-01 to 1997-09-30
E 30 2.0
: ,
10.3
i 25 - ! 9.9 135 | |
c 3.9 ’
1=l 20 4 input active solar
E— B input natural gas
a 15 - I combustion losses
E B losses ofthe thermal stor.
% 10 - | circulation losses
- B domestic hot waterused
E 5 - & distribution losses heating
g B heatused for heating
c
% 0 - - - . - .
Measured  INPUT PHPP INPUT

Calculation

Eikéva 18: Z0ykpion ¢ TpayuaTIKAS KATavaAwong evEpyeias (apiaTepa) Ue To EVEPYEIAKS 1I00{UYI0 OTTWS
urroAoyilerar ue o PHPP yia 1o maénriké armitt Darmstadt — Kranichstein ( )

MadnTiké KTipiaké Zuykpotnua otnv Aypid BoAou

To ouykpdétnua autd olokAnpwbOnke 10 2012 akoAouBwvTtag auoTnpd 10 TTPOTUTTIO TOU
MaBdnTikoU Kripiou. To KTipio oxedIA0TNKE KOI KATAOKEUAOTNKE ATTO TOV ZTEQAVO XaTloUAn,
MoAiImiké Mnxaviko TE kai 1 XpioTiva [Mewpyiddn, Apxitéktova Mnxaviko. To 2015, 1o KTiplo
¢AafBe moTotToinTikG Passivhaus yia 1o TpwTo Kaivouplo MabnTtikd Kripio otnv EAAGSQ.
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o s

T i e s 2 e g L W
G i P e N e e SO . A S AR S T et i Tl e et

Eikéva 19: Nabntikd Kripiako Zuykpotnua otnv Aypid BoAou

MpodkeITal yia TPEIC KAToIKieG GUVONIKNG KAIATICOPEVNG emiQaveiag 477m?. H eTicia Bepuiki
ataitnon eival 13 kWh/m? /€106 Kail €ToI0 WUKTIKA atraitnon eival 15 kwh/m? /é1og,

To k&Be KTiplo O100£TEl NAIOKA TTAVEA, OUCTNUA YEWEVAANGKTN Kal PNXaviké oUoTnua
agpiopoU 61Tou N a1rddoong avakTnong BepudTnTag avépxetal oe 80%.

To eowtepikd TOU KTIpiou OloBETel 2
KAIHOTIOTIKG 12.000 BTU Kai £éva evePYEIaKO . J Zuvtedeoric
1¢aK1. H Beppikny dveon e€ac@alileTal atro 10 Aopud Frogelo fepponzparduyrag
KEAUQOG TTOU  €XEl  EAAXIOTEG OTTWAEIEG U(W/m2K)
BepudTNTAG. O OUVTEAEOTEG
BepUOTTEPATOTNTAG TWV OOUIKWY OTOIXEIWV E€wtepkoc Toixog 0.216
Tou KeAUQoOUG avaypdgovTal oTov OiTTAa Opodn 0.066
mivaka (Metouong, 2015): Admedo 0.48
Yalomivakee mapaBipwy 0.749( g=50%)
NapaBupa 1.32
Népra 1.2

MadnTiké Kripio «Toépi» (KOTrpog)

To MNaoBdnmikd Kripio «Toépi» (Tseri Passive House) gival To TTPWTO KTipIO OTO vNOi TNG
KUTTpou TTou KaTaoKeudoTnKe e To TTpoTuTro Twv Madnmikwy Ktipiwv. MARpe 10 dvoud Tou
ammd 1o TPOACTIO TNG ALUKWOIOG TTOU  KATAOKEUAOTNKE a1rd TNV Energoproject Ltd,
moToTroinuévo oxediaoTr Madnmikwy Kripiwv kai yéAog TnG International Passive House
Association (iPHA). Mpodkeital yia pia avedptntn, diwpoen Katoikia 149m? pe Téooepa
uttvodwudTtia. O TpooavaToAIopdg Tou KTIpiou gival avatoAikdg — OUTIKOG, YEYOVOG TTou
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EMTPETTEI TNV WEYIOTN agloTToinon TNG NAIGKAS akTIVOBoAiag, €I0IKA KATA TOUG XEINEPIVOUG

MAVEG.

Eikova 20: Mabntikd Kripio « Toépi»

H BeppotrepatdTnTa O0TA dIdPOPa SOUIKA UEPN TOU KTIPIOU Kal O EAAXIOTEG ATTAITACEIG EVOG

KTIpiou NZEB @aivoTtal oTov TTivaka TNG TTapaKATw €IKOVAG.

Tseri Passive House, BuildingElements Thermal Transmittance (W/m? °C) according

to [20] ISO 6946:2007.

Building Element Thermal Minimum NZEB
Transmittance Requirements
(W/m?°C) (W/m?°C)?

External walls 0.18 0.4

Roof 0.15 0.4

Ground floor slab 0.48 N/A

Window frame 13 225

Glazing 0.8

4 Ministry of Commerce, Industry, Tourism and Energy, Republic of Cyprus (2012).

Eikéva 21: Ospuomepardrnta Nabnrikou Kripiou « Toépix»

34
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AKOpa, XpnoigoTToINdnke oUOTNUA dEPICPOU PE avakTnon evépyelag (amodoon 82%),
katraokeurig Atrea (DUPLEX 370 EC4.D (CF)), o¢ ocuvduaousd pe avtAia Bepudtnrag
Mitsubishi Heavy Industries 2,6 kW, woTe va e€ao@aMoTE N BEATIOTN EOWTEPIKA BEPUIKNA
aveon. O1 ammaitioeig og {eoTo vePO XpHong KaAUTITovTal ev pépel Ye 2 nAiaka TTaveA. To
KTipIO gival eEOTTAIGUEVO e AauTTTAPES PBOoPICHOU Kal LED kal GAEC 01 OIKIOGKEG TOU CUOKEUEG
gival a1mo 1agn A +.

MNa TNV OUyKeKpIPEVN KAIPATIKA Cwvn, OTTWG €ival AVAPEVOUEVO, Ol ETACIEG EVEPYEIAKEG
ammaitioeig Béppavang cival 18iaitepa xaunAég (5 kWh/m2a), evw avriBeta ol amaitioeig
Woéng eival uywnAég (15 kWh/m2a). H agpooTeyavOoTnTa TOU KTIPIOU UTTOAOYIOTNKE £TTIONG
EVTOG TV aTTodeKTWV opiwv (0.6 ACh-1).

EmmpdoBeta, TO KTipIO evOWHATWVEL KI GAAEG «TTPACIVEGY AUCEIC, OTTWG CUCTAMATO
emavayxpnaoiyoTroinong uddtwy, Movada aTTobAkeuong vepou Bpoxng kal  povada
KOUTTOOTOTTOINONG.

‘EdSpa EAAnvikou IvoTitoUuTou Madntikou Kripiou (E.I.MA.K) — MNMamrdyou

To EAnviIkKO IvoTmitoUuTto lMabnmikoUu Kripiou kai n oudda Passivistas ammd tnv ABAva
ohokAApwae 1o 2016 TNV avakaivion Piag povokaTolkiag oTtou MNMatrdyou (Avaotacewg 112),
he £€T0G Kataokeung 1964. To kTiplo £xel OUVONIKO epBaddvi142m? kai sival XTIOUEVO O€
ywviako oikotedo 520 m? . AmroteAeital ammd 106yeio 98.8m? kal ave€dpTnTo NUIUTIOYEIO
Xwpo 43.60m?. To auvoAikd kGOTOG avakaiviong avtioToixei o€ 350 eupw/m? KAIJATICOPEVNG
ETMQPAVEIQG.

\lzerl’ﬂit (

Certified
Retrofit

Eikéva 22: H édpa rou EITNAK orou lNarmrayou
( )
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Eikéva 23: To oxédio avakaiviong Tou Kripiou otou lamrdyou

( )

H povokaTtoikia XenoIJOTToIEITal WG KATOIKIA KAl WG ypageio Ye GUVOAIKN KAIATI(OPEVN
em@aveia eival 115m? (o1 avdykeg Oépupavong kai wogng KoAUTITOvVTal TIAAPWG HE
KAigaTioTikG). To kriplo amaitei yia 8épuavon 11 KWh/m? /étog evw yia wuign atmraitei
OkWh/m? /éT10g.

H kaTolkia d1aB£Tel oUOTNUA AEPICHOU UE YEWEVOAAAKTN EVW, Ol aVAYKES O€ 0TS vEPO
Xprong KaAUTITovTal e nAIaka TraveA 4m?, Ta otroia Beppaivouv 1o vepd deapeviic 200
Aitpwv. Akoua, diaBétel agpooTeyavoTnta 0,56 evaAlaywyv aépa/h.

To 2017, katd mn didpkeia Tou 21° Maykdouiou 2Zuvedpiou MadnTikwyv KTipiwv otn Biévvn
moTotroiénke wg EnerPHit Plus Kriplo, yeyovog 1Tou atroteAei pia ammd TIG TTPWTEG
TNOTOTTIOINCEIG OTOV KOGHO Kai N TTpwThn oTh NA Meodyelo. XpnaoiyoTrolgital TTAéov wg €0pa
Tou EIMAK kal KEVTPO evnUEPWONG KAl EKTTAIOEUCNG HNXAVIKWYV KAl TEXVITWV.

Smith House, Urbana, Illinois

To Smith House cival To TTpwT0 OTTiTI 0TN BOpEIOo AUEPIKN TTOU KATOOKEUAOTNKE CULQWVA
pME TO TPOTUTTO Tou [laBnTikoU Kripiou. ZxedidoTnke amd Tnv apxitéktova Katrin
Klingenberg, BepehitbOnke 1o 2002 kal oAokAnpwOnke To 2003.

ZUVOTITIKA TG XapaKTNPIOTIKA Tou Smith House givai:

e cuBadov 110 m?2
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xpnoiyotroiei 11kWh/m?/year yia 8épuavan.

EXEI VOTIO TTPOCAVOTOAIONO WOTE va BepuaiveTal Kupiwg atrd Tnv nAIaKr akTivoBoAia
TO XEIMWVA Kal va gival dpoaepd To kaAokaipl. MNa tn B€puavon agloTroigi TTriong TNV
EKTTEUTTOMEVN BEPUOTNTA TWV EVOIKWY Kal EAAXIOTA TNV KATavAAWON NAEKTPIKAG
EvEPYEIQG.

O100¢tel KaTtdAANAa oxedlaOPEVO OKIQOTPO/OKETT) OTn VvOTIa TTAEUpd yia va
TIPOOTATEVEI ATTO TOV KAAOKaIPIVS AAIO.

ol amwAeleg  BepuodTNTOG  EAAXIOTOTTOIOUVTAl  PECW  EEQIPETIKNAG  TTOIOTATAG
Bepuopdvwong oTIG TTAAKES KOl OTOUG £EWTEPIKOUG TOIXOUG Kal EAaXICTOTTOINGN TWV
BepuoyeQUPWV.

d106éTel TPITTAG T¢Apia Kal em@dveia TTapablpwy 18m? . Ta TZauia yia Ta VOTIQ,
avatoAika kai Bopeia TTapdBupa €xouv OXETIKA UWNAO OuvTeAEOTH atTtdédoong
nAlakng BepuoTnTag (SHGC = 0,51), evwy oTn dUTIKKA TTAEUpd, OTTOU gival TBavoTEPN
n utrepBEépuavon, T¢apIa €xouv xaunAoTepo SHGC=0,31.

OIaBETEI UNXAVIKO oUCTNUA agPIoPOU PE avakTnon BepudtnTag (HRV) kal uttdyeioug
owAfveg Béppavong Tou aépa (dlapétpou 20cm kal prkoug 30m), TO OTTOIO
eCao@alifel ouvexn agpiopo kal BEATIOTN TTOIOTNTA Kal BEPPOKPOTIa TOU aEPa OTOV
EOWTEPIKO XWPO.

yia eoTd vepd xprong d1abETel oTIyUIoio Bepuoaipwva (Xwpig doxeio vepou). O
NAIOKOG  Beppooipwvag ammoppi@dnke Adyw uwnAdTEPOU KOOTOUG ayopds Kal
ouvTHPNONG.

O1aB€Tel eykaTdoTaon yia WTORBOATAIKA.

4By s
7% Tt

Eikéva 24: To Smith House otnv Urbana tou lllinois ( )
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Metd tnv emituxia Tou Smith House n Klingenberg Eekivnoe Tnv kataokeun Kal TTwAnon Ki
GAwyv MabnTikwv Krtipiwv dnuioupywvtag 10 2004 TRV PN KEPOOOKOTTIKH Opydvwaon
Ecological Construction Laboratory (e-co Lab), n otroia oxediddel, KaTaoKeUAEl KOl TTOUAGEI
TTaBNnTIKA OTTiTIA O€ AyopaoTES XaUnAoU 1000 uaTog. To TTpwTo OTTiTi TNG E-co Lab cival To
Fairview House 10 oTT0i0 KaTtaokeudoTnke To 2006 Kal TTOUAABNKE O€ Wia yuvaika TTou £Xace
TO OTTITI TNG AGYW Tou TUQWva Karpiva.

Eikéva 25: To Fairview House ( www.solaripedia.com )
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PHPP - Passive House Planning Package

To PHPP civail To epyal&io uttToAoyiouou Kal oxXedlaopouU yia TNV KAaTtaokeur K&Be MNabnTikou
Kripiou. H TpwTn ékdoon KukAo@opnoe 1o 1998 kai eEeAicoeTal ouveXwg avaloya pe Ta
VvEQ KATAOKEUAOTIKA dedopéva. ATToTeAeiTal atrd Eva eyXelpidio odnyiwy Kail éva TTpoypaupa
oe pop®r; apxeiou excel. To eyxepidlo TTepiEXel OAEC TIC OTTaAPAITATEG 0ONyieg Kai
OIEUKPIVIOEIG OXETIKA HE TO TTPOypaupa PHPP, kabwg kal kaBs onuavTiki TTANpogopia Kai
TTAPAUETPO TTOU TTPETTEI VA AN@Bei uttdwn. O XxprRoTng eiIcdyovtag oTo TTPdypaupa dedopéva
OXETIKG pe SouIKG Kal AEITOUPYIKA XapaKTNPIOTIKA TOU KTIpiou, EEAyEl TO EveEPYEIAKO 1I00LUYIO.

To PHPP OiaBétel ekdOoeIl HeETAPPOOUEVEG O TTOAAEC YAWGCOEG Kal MTTOPEI va
XPNOIMOTTOINGEl O TTOAMEG DIAPOPETIKEG YEWYPAPIKEG TTEPIOXEG, QPOU APKETEG aTTO TIG
METOPPACTUEVEG EKDOOEIG DIOBETOUV TTPOCAPHOYEG OTIG CUYKEKPIUEVES KAIUATIKEG TTEPIOXEG.
270 EYXEIPIOIO UTTAPXOUV OAPEIC TTANPOPOPIEG OXETIKA UE TO TTOIOI UTTOAOYIOMOI oThpifovTal
oe 0edouéva Tou BOPEIOU NUICPAIPIOU Kal TTOIOI €ival KATAAANAQ TTPOCAPUOCHEVOL.

Auxiliary calculation, possibly necessary if internal heat gain is not standard

Heating Cooling Primary Energy
Climate data |
Summ Vent &
i Distribution
i | : 4
Areas < Summer Solar DHW
>
Passlwe . overheating Electricity
{r t cooling 4
Windows omponents IHG
Shading NO electricity
YES |
Cooling Compact |
Ventilation | 4
Add. vent Cooling unit
:
IAnnuaI Heating Heating Heating Load Cooling load
.8 Boiler
v )
NO i
it t? criteria met? Sl -4
criteria me! NO VES cntena me-tY?ES
Entry required Entry possibly required No entry required

Eikéva 26: Amreikévion Tou 1poT1Tou e10pons dedouévwy oto PHPP ( )

Ta ammoteAéopata Twv UTTOAOYIOUWY TOU TTPOYPANPOTOG CUYKEVTPWVOVTAI TENKA O€ €va
dounuévo @UAANO etTaAnBeuong. Mo ouykekpipéva, PHETA TNV elopor] dedopévwy 10 PHPP
e€ayel Ta €ENG oNUAVTIKA ATTOTEAEOUATA:

1) Amaitoupevn pwToyevig evépyeia (KWh/m2/£Tog)
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2) Amaitoupevn evépyeia B€puavong (kWh/m2/€1oq)
3) MéyioTtn BgpuiknA 10xU¢G (W/m?)

4) ATtraitoupevn evépyela wugng (KWh/m2/étog)

5) Méyiotn WUkTIKA 1006 (W/m?3)

6) MBavéTnTa uTTEPBEPUaVONG (%)

Me kdbe véa katayxwpnon O6edopévwy, uTtToAoyieTal auéowg n €midpacn TOug OTO
evepyelako 100CUyI0, KaBuoTwvTag duvaTh TN cUyKpIon OAwY Twv PETARANTWY KAl SOPIKWVY
UNIKWV BI0QOPETIKWYV IBI0TATWY. Mg ouvexOueveg BOKIPEG KAl UTTOAOYIOWOUG ETTITUYXAVETAL,
ME atTAd Kal peaAIoTIKG BAPATA, N BEATIOTOTTOINON TOU OXEOIOOWOU TOU KTIiOU.
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KepdaAaio 3: Zxediaocpég MNabntikwyv KTipiwv

Eicaywyn

lNa Tov oxedlaopo evdg MabnTikou KTipiou atraiteital oXOAAoTIKY) HEAETN TOOO TOU KTIpioU
600 Kal Tou TTEPIBAAAOVTO XWPEOU Kal TWV TOTTOYPOQPIKWY XOPAKTNPIOTIKWY WOTE VA
e€aoc@aAioTei N TTAAPWGN TWV KPITNPIWV Kal dpa To ATTOTEAEGUA YIa TO OTT0I0 OXEDIGOTNKE.

O mAApng oxedlaoudg armoTeAeital amd apkerd oTddia Kal oTTaITEl TNV ouvepyaaia
HNXAVIKWY OIAQOPETIKWY EIDIKOTATWY. ZUVOTITIKA, TO OnuEia TTou xpeiddovtal 181aiTepn
TTpoooxn Eival:

O oxedlaouog Totriou (landscape planning) rpérrel va AapBavel uttown KATTOIEG
BepeMIdEIG ApXEG, Of OTTOIEG YIA Th XWPA MAg gival n TTpooTacia atrd Tov aépa
(atToucia TTapaBupwyv ot Bopeia TTAeUpd TOU KTIpioU Kal dnuIoupyia avepo@paxTn
ME dAAa kTipia i &évTpa) Kal n aflotroinon Tou AAIoU (aTToudia okiaong Kal JeyaAa
TTapGBupa oTn voTia TTAeupd Tou KTipiou). ETriong, o KaTdAANAEG APXITEKTOVIKES
KATAOKEUEG, OTTWG OKETTAOTPA, KOUPBOUKAIA, QPAXTEG, UTTOPOUV VA TTPOCQEPOUV
TTpooTacia arrd Tov HAI0 Toug (e0TOUG KAAOKAIPIVOUG WIVEG.

O oxedIaouog TWV XWPwV TTPETTEI VA CUVUTTOAOYICEl OIKOVOUIKEG, AEITOUPYIKES KAl
APXITEKTOVIKEG TTAPAUETPOUG. MNa TTapddelyua To OXHKa TOU KTIpiou gival Bacikog
TTaPAYoVTaG TTOU KABOopIZel TNV evepyelakn atrodoon. To o evepyelakd atmodoTIKG
gival ToO OXANA TOU NUICQAIPIOU, EVW YEVIKA TTPETTEI VA ATTOPEUYOVTAl Ol TTOAAEG
YWVIEG Kal Ta PTTOAKOVIO yIoTi auédvouv TIG atTwAeieg BepudtnTag. 21 Ropeia
TTAEUPA TOU KTIPIOU, TTOU KATA KAvOva 01 BeppoKkpaacieg ival XapuNAOTEPES, TTPETTEI
va oxedialovral ol BonBnTikoi Xwpol TOu KTIpiou Kal ol UTTOAOITTOI OTnv
VOTIOOVATOAIKR TTAEUPA.

Ta evepyelokd ammodoTiKG Kougwuata (o€ TTapdbupa, TTOPTEG, UAAOTTIVAKEG,
YUGAIVEG OTEYEG K.A.) KABOPIOTIKAG OonUAciag yia TNV evioxuon TnG €VEPYEIOKAG
atmodoTIKOTNTaG. Ta T¢auia TTou BewpouvTtal KATGAAnAa yia 1O TTPOTUTTO TWV
MadnTmikwyv Kripiwv €mMTPETTOUV HIKPR aTTWAEIQ BepUOTNTAG, €V TTAPAAANAC
TTapéXouv Aveon OToOUG evoikoug. Ta TTapdBupa TTpéTTel va BpiokovTal oTn voTia
TTAEUPA Kal va gival HEYAAQ WOTE va EICEPXETAI OTO XWPO N NAIGKA akTIVOBoAid, v
TTPETTEl va atrouciddouy r) va gival eAdyioTa otn Bopeia TTAcupd (Schelbach, 2014).
AKOua, Ta dITTAG T¢apIa augdvouv Tnv e€oikovounan evépyelag Katd 50%.

Katd 10 0xedlaoud Tou KTIpiou TIPETTEl va OUUTTEPIAN@OOUV Kal  OTOIXEId
atrobikeuong evépyelag, OTTwG Toixol ammd ToURAO 1 oKupOddepa pe yowo TTou
d1atnpouv Tn BepudTNTA OTO E0WTEPIKO TOUG. ETTIoNG, TO E0WTEPIKO TWV dwHATIWYV
MTTOPEl va BIaKOOUNBEl e HOPUAPIVEG i TTETPIVEG ETTIPAVEIEG/KOAWVEG, 01 OTTOIEG
ouoowpelouv Oxl uévo Tnv BeppdTnTa TNG NAIOKAG aKTIVOBOAIGG aAAd kai Tn
BepUOTNTA TWV OIKIOKWY NAEKTPIKWY CUCKEUWY. EQW TTPETTEI va ETTIONPAVOUNE OTI N
OUMTTEPIPOPA TWV €EVOIKWV OXETIKA HPE TN XPNON OUCKEUWV Eival €EAIPETIKA
ONMOVTIKL.

XpAon uwnAng TToIdTNTAG MOVWTIKWY UANIKWYV, TTX. UAO, KoiAa ToUBAa K.&. AKOpa
gival armapaitntn n TTARPNG OTEYyavOTNTA TOU €EWTEPIKOU KEAUQPOUG TOU KTIpiou,
TTPAYHa TToU onuaivel Om atroucidfouv TTavTeAws {wveg augnuévng diapporg
evépyelag (Focaides et al., 2016) .
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NAUOEIG JE AVAVEWODIYEG TTNYEG EVEPYEIEG, OTTWG oUOTNUA £EaepIOPOU PE AVAKTNON
evépyelag, uttéyelol evaANAKTeEG BepudTnTag TTou Trayidelouv Tn BepudTnTa TOU
€0AQoug, QWTOROATAIKA TTaved Oe TIpoggéxovra onueia (1T OTEyn), nAloKoi
OUAAEKTEG yIa BEpuavaon vepoU Kal BEpuavaon KTipiou.

AUEnon Bepuopdvwong Pe XPNROoIPES AUCEIG, OTTWG TO Xwua kal N BAdoTnon otnv
OpPOYPNA TOU KTIPIOU. Ol «TTPACIVEG OTEYEG» EVIOXUOUV TNV POVWON, QIATPAPOVTOG
TTapdAANAa Toug PUTTOUG.
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ApPXITEKTOVIKI) — BIOKAIJATIKOG OXESIONCUOG KOl CWOTH XWPOBETNON

Q¢ BiokAIYaTIKO OXeDIAOUOS BewpoUue TNV AVATITUEN TOU QPXITEKTOVIKOU OXEDIACHOU
BaoIouEVo OTIG TOTTIKEG KAIMOTIKEG GUVOAKES KOl TO XOPOKTNPIOTIKA TOU TOTTIOU. Z€ QUTH TN
d1adikaagia, AauBdavovTtal uTToywn TTaPAYovTEG OTTWG TO AVAYAUQO Tou £8GQOUG, N NAIOKA
akTIivofBoAia, o avepog, n Bepuokpaacia, o TTPocavaTtoAIGUOG, N OXETIKN uypaacia, n Bpoxn
K.G. O oxedlaopog autdg TTeEPIoPICEl TIC apvNTIKEG ETTITITWOEIC AUTWY TWV OTOIXEIWV OTO
KTipIO, eV TTAPAAANAQ eKUETAAAEUETAI TA BETIKA TOUG XOPAKTNPIOTIKA yia va dnuIoupyAoEl
OuVvOnRKeg BEPUIKNAG AVEONG HECQ OTOV XWPEO.

MNa va emteuxBei 10 BEATIOTO ATTOTEAEOPO OTN MEIWON KaTavAAwong evéPyeElag yia
EVEPYNTIKN WUEN Kal BEpuavan Tou KTipiou, KaTA Tov BIOKAIHATIKG OXedIA0UO, TTPOCTTAB0oUUE
Va TTETUXOUNE 600 TO SUVATOV HIKPATEPN BIOPOPd BEPUIKWY ATTWAEIWY — BEPUIKWY KEPDWV.
AUTO, TTPAKTIKA, anuaivel OTI KATd TN XEIMEPIVH TTEPIODO, OTOXEUOUNE GTOV TTEPIOPICHO TWV
OEPMIKWV ATTWAEIWV HEOW TWV HOVWTIKWY UAIKWY KAl OTNV ETTAPKN NAIaKr 8éppavaon. 21n
Bepivr) TTEPIODO, AvTIOETA, ETTIBIWKOUNE TO QUOIKO AEPICHO TOU KTIPIOU TAUTOXPOVA UE TN
KAatédAANAn okiaon yia Tnv atroydkpuvon NG BeppoTNTOG.

ATATAT AT ATATATAT AT ATATATA ATA AT AT AT AT AT AT AT AT AT AT AT AT ATATATATA

Eikéva 27: Neiroupyia BiokAiuatikoU kripiou (www.phius.org)

Emouévwg, 0 YEAETNTAG KAAEITAI va TOTTOBETHOEI ETTAPKI OKiAON TwV AvVOIYUATWY KATA TO
KaAOKQipI, TTPOKEINEVOU VO OTTOQPEUXOEI N UTTEPOEPUAVON TOU E£0WTEPIKOU XWPEOU, EVW
TauTOXpOoVa OV TTPETTEI VO TTEPIOPIOEI TO NAIAKO BepuIkd KEPOOG TO Xeldwva. ETmmAéoy,
TTPETTEI va AABEI UTTOWN TIG AVAYKEG OE PUOIKO QWTIOUO.

H eCwtepikn okiaon eival Mo atmodoTikh, KaBwg atroTpéTel TNV €i0000 TNG NAIAKNAG
aKTIVOBOAIOG HEOW TWV UOGAOTTIVAKWY, N oTroia Ba eyKAWRIOTEl 0TOUG XWPOUG. AUTO PTTOPET
va odnynoel o€ Peiwan Twv NAIGKWV KEPBWV £wg Kal 80%.
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Xepwva

]

Eikéva 28: lNapddeiyua owatng diaxeipions tng nAiakng akrivoBoAiag atnv mo amAn popen.
( )

H KaTdAANAN xwpoBETnon Tou KTipiou gival évag akOUa onuavTiKOG TTapAyovTag yia TV
eMmMiTEVEN TWV OTOXWV Tou PIOKAIPATIKOU oxedlaopou. O TTpocavaTtoAMIOUOG Tou KTipiou
TIPETTEl VO ETITPETTEl 600 TO OUVATOV TTEPICCOTEPO NAIOCOUSO TOU KATA TOV XEIMWVA, KOl
TAUTOXPOVA VA TTAPEXEI MEYIOTN OKiaan Katd To KaAokaipl. Na va emmiTeuxBei autd, xpeidaletal
va eVTOTTIOTOUV 01 BEPUIKES {UVEG TOU KTIPIOU.

O TrpocavatoNiopdg €ival pia TTOAUTTAOKN Sladikaoia, eTnpeaddpevn atd TTAaPAYOVTEG
OTTWG N TOTTOYPAYia TNG TTEPIOXNG, TO QUOIKO TOTTIO, Ol ATTAITACEIG IDIWTIKOTATAG KAl N
peiwon Tou BopuPBou. ZTIG PEOEG YEWYPAPIKEG TTEPIOXES (YEwypPa®IKO TTAGTOog 40°), o
10aVIKOG TTPOCAVATOAICUOG gival TTPOG Ta vOTIA, KABWGS N NAIAKN akTivoBoAia gival TTIo évTovn
TO XEIMWVA Kal AIyOTEPO €vTOovn TO KAAOKQipI. Z& XapnASTeEPa yewypa@ik& TTAGTH, o1 VOTIEG
ETMIQAVEIEG €XOUV OKOPA PEYAAUTEPO NAIOKSG KEPDOG TO XEIMWVA, EVW Ol AVATOAIKEG Kal
OUTIKEG ETTIQAVEIEG gival TTIO ETTIBAPUMEVES ATTO TNV NAIAKK aKTIVOBOAIQ.
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Eikéva 29: BéAtioro axrjua kripiou ava kAiua14 (NikoAoUdng 2., BiokAiuatikdg oxediaouog kai mapadooiakn
apxirektovikn, 2013)

H d1dTagn Twv €OWTEPIKWY XWPWV gival €TTiong Kpioiun otov BIOKAIMOTIKO oxedIaouo,
KaBWg eTTnpeddeTal ammod TIG MIKPOKAIUATIKEG OUVONKEG. ZUYKEKPIYEVA, N VOTIA TTAEUPd, WG
o {eoTh KAl QwTeIvr, €ival 16avikh yia Toug BaoikoUug XWPoug dpaoTnPIoTHTWY TTou
xpe1ddovtal apBovo wg kal Bépuavon. AvtiBeta, n Bopeia TTAUpd, WG N TTI0 Yuxpen, givai
KOTAAANAN yia OEUTEPEUOVTEG XWPOUG OTTWG 01 aTToBnKeS. Ta uTTvOdwWUATIA, Ta UTTAVIO KAl
N Koudiva TTPETTEl va TOTToBeTOUVTAI O€ onueia TTou eEac@aAiouv eTTapKn agpiopud. TEAOG,
TO BABOG TOU KTIpiou dev TTPETTEI va UTTEPRAiVEI TO UWOGS TWV TTAPABUPWY TNG VOTIAS TTAEUPAG
TTOAU TTEPIOOOTEPO 2,5 QOpég, &ekivovtag atmmd To emimedo Tou OaTTédOU, WOTE vda
d1ao@AMICeTAl 0 NAIOOPOG OAWV TWV ECWTEPIKWV XWPWV.
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OePUIKEG ATTWAEIEG — OEppHONOVWON KAl AEPOCTEYAVOTNTA

H Oepuiky aveon civar Baoikd oToixeio yia 1a Mabnmikd Kripia, yrautdé kai yia tnv
e€ac@daAnon Tng, Ba TPéTTel va peiwBei 600 TOo duvATOV N dIAPOPA TNG ECWTEPIKAG
Bepuokpaciag kal TG BepUOKPATIag TwV ETTIQAVEILY TTOU TTEPIBAAOUV TO  XWPO.
Zuykekpiyéva, n dla@opd auTr dev TTpETTEl va Eetrepvacel Toug K (Feist 1998).

MeTda TNV apxIKr apXITEKTOVIKI MEAETN TOU KTIpiou, oxeBIAZeTAI AETITOUEPWGS TO KEAUPOG TOU,
yiveTal yiveTal AeTTTOPEPAG TTPOCEYYION OTOV OXEDIAOUO TOU KEAUPOUG opifovTag £T01 TOV
BePUIKO PAKEAO TOU KTIpioUu PECW TOU OTTOIoU €A @aAIfeTal N ETTAPKNAS BepPouOVWanN Kal
agpooTeyavoTnTa. AuTtd TrepIAauBavel TNV €AoY Twv KATAAANAWY UNIKWY, TOU TTAX0G Kal
TNG TOTTOBETNONG TNG Beppopdvwong KABwg Kal Twv KATAAANAWY Kou@wudaTtwy. Ol
BEPUIKES ATTWAEIEG TTPOKUTITOUV EiTE aTTO TN PMETAdOON TNG BEPPATNTAG ATTO TOV E0WTEPIKO
XWPO TTPOG TO £EWTEPIKO HECW TOU aépa (OTav UTTAPXEI QVETTAPKNG agPOOTEYAvVWAN), €iTe
aTtod TN JETAdOoOoN TNG BepUdTNTAG TTPOG TA TTI0 KPUA SOMIKA BAIKA (OTAV UTTAPXEI AVETTOPKAG
Bepuopdvwon). Qg Bepuikég atwAcieg opideTal TG00 N ATTWAEID (0TNG €VOG XWPOU TO
XEIMWVA, 600 Kal TG OPOCIAG TO KAAOKAIPI.

O1 BeppikéS aTTwAEIEG O€ éva KTiplo, YTTOPOUV va TTpaypaToTroinfouy amd 1o oUVOAo TNG
eEwTtepikn em@dveiag Tou. KdBe pépog Tou KEAUQOUG CUPPBAAAEI O€ AUTEG, PE DIAPOPETIKO
BaBuéd onuaciag. O1 KUplol TTApAYovTEG £UBUVNG, KaTd PBivouoa oeIpd onpaciag, ival:
1. Ta kougpwpuaTa: ATTOTEAOUV TO HEYAAUTEPO MEPOG TWV ATTWAEIWV, KABWS ol
OUMBaTIKOi UAAOTTIVOKEG £X0OUV XaKNAA BepUIKN avTioTaon Kal dev gival AEPOOTEYEIG.
2. Hortéyn: To xeipwva, o Bepudg aépag aveBaivel TTpOg TNV Yuxpr opo@r|, OTTou €iTe
eCEPXETAI TOU KTIPioU €iTe WUXeTal Kal KaTeRaivel Eavda oe xaunAdTepa eTTiTTEdQ.
3. O1kdaBeTeg emaveles (Trapeieg): ETTNpeddouv TIG aTTWAEIEG HEOW TNG PETABOONG TNG
BepudTNTAG HECW TOU TOIXOU.
4. O1 em@aveieg TTou e@ATTovTal he To €da@og: O atTwAgieg €dW ouupaivouv Yéow
TWV BgpeNiwy Kal TwV onUEiwy ETAPRAS PE TO £€0APOG.

Av Kal 01 BepPIKES ATTWAEIEG €ival avaTTOPEUKTEG, UTTOPOUV VA TTEPIOPICTOUV PE HETPA OTTWG
N KAAr HOvwaon Kal N agEPOOTEYNG KATAOKEUN.
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Eikéva 30: Aiagpopd peraét evog ouuBarTikoU Kai VS EVEQPYEIAKOU KOUQWUATOS KAl KATAOKEUNG

46


https://passiv.de/

AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Oepuopévwon

21a MabnTika KTipia, n e€wTepiki Beppopdvwan TTPOTIMATAI KUPIWG YIa va aTTo@euxBouv ol
BeppoyE@upeg aAAG Kal 0 KivOUVOG UypOTTOiNONG TTOU PTTOPEI VA TTPOKUWEI aTTO ECWTEPIKNA
povwaon.

MNa va pyetpnBei N atroTEAECUATIKOTNTA HIAG BEPUOPOVWONG, XPNOIUOTIOIEITAI O CUVTEAEDTHG
BepUIKAG aywyIiudTnTag A, TTou deixvel TTOON BepudTNTA TTEPVA OTTO MIa HOovAda UAIKOU HE
Movada TTaxoug (1m) kai diagopd Bepuokpaaciag 1 Babuou KeAaiou. IMNa ta Madnmikd Kripia,
Ol aTTOOEKTEG TIMEG VIO TOV OUVTEAEOTH BEPUIKAG aywyluoTnTag A Kupaivovtal arré 0,030 -
0,040 W/mK.

OepupoyEPupEg

2UPQwva pe 1o Texvikd EmpeAntipio EAAGSQG, Bepuoyé@upa gival To onueio A emeaveia
TOU KEAUQOUG TOU KTIpiou, OTTOU N BepUIKA avTioTaon gival xaunAdTepn o€ oUYKPION HPE TO
UTTOAOITTO KEAUQPOG.

O1 Beppoyépupeg diakpivovTal o dUO KaTNyopieg avaAoya Pe ToV TPOTTO TTOU TTPOKUTITOUV.
Ol KATOOKEUOOTIKEG BEPPOYEPUPEG TTPOKUTITOUV atrO TR OIOKOTI TNG OUVEXEIAS TNG
Bepuopdvwong Tou KEAUQPOUG, Kal n €viaon Toug egaptdral amd 10 pEyeBOG TNG
OnuIoupyouuevnGg aouvéxelng. ATO TNV AAAn TTAEupd, Ol YEWMETPIKEG BepuoyEéQupeg
o@eiAovTal OTN YEWMETPIA TOU KTIPIOU. Z€ QUTAV TNV TTEPITITWOT, dEV UTTAPXEI DIOKOTTH OTN
OUVEXEID TNG BEpUOPOVWONG, Kail N £vTacr] Toug e§apTdral atrd T d1a@opd oTo PEYEBOG TWV
€EWTEPIKWV KOl ECWTEPIKWV ETTIPAVEIWV.

Eikéva 31: ApioTepd €ivai uia KaTaoKeUaoTIKN Bgpuoyépupa Kar OEEIA Ia YEWETPIKA

(

Zupgwva pe 1o KENAK, o1 BepuoyEé@upeg diakpivovTal O YPAPMIKEG KOl ONUEIAKES, PE TIG
TEAEUTAIEG VO BEWPOUVTAI APEANTEEG.

210 PHPP, o1 Bepuikég attwAeleg utroAoyifovtal autopaTa KaBwg 0 PEAETNTAG €I0AyEl TIG
Bepuoyépupeg oTO TTPOYpauua. H didkpion yivetalr pe Baon 1n Bepuokpaciakr {wvn o€
TTEPIMETPIKEG, TTPOG £EWTEPIKO TTEPIBAAAOV Kal TTPOG £00POG.
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

AgpooTeyavoTnTa

2¢ €va véo MNabnTko Kriplo, N agpooTeyavdTNTa TTPETTEI VA €ival TETOIO WOTE, HE OAEG TIG
TTOPTEG KAl TA TTAPABUPA KAEIOTA, O ECWTEPIKOG AEPAG va PNV aAAAdel TTEpPICTOTEPO aTTO TO
60% TOU OYKOU TOU €£0WTEPIKOU XWPOU €VTOG Hiag wpag (dnAadr, n50 < 0,60 h-1).
AvtigToixa, o€ éva avakaiviopévo Madntikd Kriplo, o aplBudg Twv aAdaywv Tou aépa avé
wpa dev TTpéTrel va uttepPaivel To éva (50 < 1 h-1), eTTiong pe KAEIOTEG OAEG TIG TTOPTEG KAl
Ta TTapdBupa.

To atroTéAecpa eAEyxeTal UE TO TEOT agpoaTeyavoTnTag Blowerdoor Test kai eicdyetal atrd
Tov heAeTNT oTo PHPP.

MNa va TTANPEITal To KPITAPIO 0EPOOTEYAVOTNTAG, TTPETTEI OAEG Ol EOWTEPIKEG ETTIPAVEIEG TOU
KEAUQOUG va gival OTEYavES Kal 0l CUVOETEIG HETAEU TOUG Va €ival ETTIONG OQPAYICHEVEG.

Zuvnlwg, Ta UNIKA agpooTeyavoTnTag TOTTOBETOUVTAlI ECWTEPIKA OTNV Bepuoudvwon,
ONUIoUPYWVTAG Evav CUVEXH QAKEAO TTOU TTEPIKAEIEl OAOKANPO TO BEPUAIVOUEVO E0WTEPIKO
OYKO TOU KTIpiou Kal TTapExel TTapdAAnAa éva epdyua yia Tnv uypacia. ETTITTAEoV, o€ onueia
OIOKOTING auTou Tou pakéAou, 6TTwG oTa TTapdbupa Kal OTIG EYKATAOTATEIC NAEKTPOAOYiag
Kal UBPAUAIKNG, ival onuavTikG va ToTToBeTouvTal EIDIKA UAIKA OTTWG PEPBPAVEG, TAIVIEG KAl
KOAdpa yia va dlaTnpEiTal N agpOOTEYAVOTNTA.

roof area

roofiwall

roller shutter ’&

eaves

o

window/wall

- Sewall area

window gaps Pre-wall installation

wall penetrations

Eikéva 32: Emitredo agpooteyavornTac (KOKKIVN ypaupr) kai meava onueia diappowyv | )

Koupwpara

O1wg avaeépbnke Kal TTOPATTAVW, TO AVOIYHOTA €VOG KTIPIOU €ival onuavTIKr TNy T000
aTTWAEIY 600 Kal KEpdwV o€ BepudTNTA. AUTA TA AVOIYMATA ETTITPETTOUV TO QUGIKO QWTIOUO
TOU Xwpou, Tn Béppavon atmmd Tnv nAlakh akTivoBoAia Kal Ty €locaywyr] PECKOU aépa.
QoT1600, T OUUBATIKA KOUQWMOTO €XOUV OPVNTIKEG TITUXEG, OTTWG N €AAEIyn
QEPOOTEYAVOTNTAG Kal 0 UYNAOG OUVTEAEOTAG BEPUOTTEPATOTNTAG.
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

H mmo16TnNTa £€VvOG KOUPWPATOG, aflohoyeital pe BAan Tov cuvTeAeoTr BepuotrepaTdTnTag U,
KAl TOV OUVTEAEDTH BeppoyEpupag peTagl uaAoTTivaka Kal TTAaiciou, Wg.

O ouvTeAeo TG BEPPOTTEPATOTNTAG KOUPWHATWY UTTOAOYICETAI WG:

u _ ZAgUy + A Ur + Tl
W YAg + YAr

Ay = H em@aveia Tou uahotrivaka

Ay = H emeaveia Tou TTAaiciou

Uy, = O ouvTeAeaTNG BEPUOTTEPATOTNTAG TOU UAAOTTIVAKA
Ur = O ouvteAeoTg BepuoTrepartdtnTag Tou Aaigiou

Yy = Hypaupikn Bepuoyépupag HETAZU TOU UOAOTTIVAKA, TOU OTTOOTATN Kal Tou TTAaigiou
TOU KOUQWHATOG

ly = To pnKkog TNG YPapUIKNAG Bepoyépupag

Glazing
U-value Ug
- D | — -
. U
glazing-edge
VY-value ¥g
frame

U-value Ur

airtight tape

Eikova 33: XapaktnpioTIKG Kal QTTWAEIES EVOS KOUPWUATOS | )
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

s A
Unmax [W/(m?K)]
24
22 .
2.0 ‘
1.8
1.6
14
1.2 |
1.0
0.8
04 e 2 3 : n—— :
b ; A — - Illustrstion O F

Eikéva 34: EVOEIKTIKES TIEG TOU OUVTEAEDTN BepUOTTELATAOTNTAS TWV KOUPWUATWY OTnV Eupwn, wote va
emiTuyxaverai n Bepuikn dvean ora Kripia

ZuvIOTATal N €AOXIOTOTTOINON TWV OIAOTACEWV TWV KOUPWMATWY, WOTE va augnbei n
EM@AVEIQ TOU UAAOTTIVOKA, N OTToia TTPOCPEPEI TA BEPUIKA OPEAN. O1 aTTOBEKTEG TIUEG VIO TO
Uf ota MadnTmika Kripia kupaivovtal petagu 0,6 kai 0,9 W/m2K.

‘Evag akéua onuavTikog TTapdyovTag yia ToOV UGASTTIVAKA €ival 0 CUVTEAEOTAG g-value. AuTh
N TIMr KaBopilel To TTOoOOoTO TNG NAIOKAG OKTIVOBOAIQG TTOU €I0€pXETAI, OE AVTIBEON WE TO
TTO00O0TO TTOU avaKAdTal.
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

MnXavikog agPIONOG HE AVAKTNON EVEPYEING

H avaykn kdbe KTipiou va agpileTal, wWaTe N TTOIOTATA TOU ECWTEPIKOU agpa va gival 600 Tov
duvatov KaAUuTepn aAAd Kal yia va atmoQeuxBei n CuyKEVTPWON Uypaciag Kal avaTrTuén
HOUXAQG, € CUVOUAOHO PE TNV TOTTOBETNON TWV I0XUPAS BEPUOPOVWONG KAl AEPOOCTEYWV
KOUQWMATWY odnyei otnv avdykn yia Pnxavikd agpiopud tou [llabntikolu Kripiou. O
OXeOIO0NOG TOU PNXAVIKOU £QpIOHOU TTPETTEI va AauBdvel uTTown TNV avaykn yio CUVEXN
avavéwaon Tou aépa aAAd Kal TN XPAON QIATPWY TTOU PEIWVOUY TOUG PUTTOUG.

Mia Tmapoxn aépa 30 m3/h ava dtopo kai Touldyiotov 0,31 evaAdayég aépa ava wpa
Bewpeital eTTAPKAG yia TN dIacPAAICN TOU ETTAPKOUG AEPICUOU.

EmimmAéov, n eykatdoTaon €vOG CUCTAUATOG PNXAVIKOU QEPICUOU PE AVAKTNON EVEPYEIOG
atroTeAel ATTOTEAECUATIKA AUON yia Tnv €E0IKOVOUNON evépyelag. AuTd Ta OucoThPATA
EMTUYXAVOUV €gEolkovounon evépyelag €wg kal 90%, Ponbwvtag oTn ueiwon NG
KatavaAwong evépyelag yia Béppavon kal woén. EmmmAéov, n avdktnon evépyelag dev
TTPETTEl va gival JIKPOTEPN attd 70% Kail N KATavOAIOKOPEVN 10XUG TWV QVEUIOTPWY TTPETTEI
va @Tével ota 0,45 Wh/m3.

2710 MabnTikd KTiplo, N doun Tou agpIoHOU XwpileTal o€ TPEIS PAOIKEG CWVEG: TIG CWVEG
€10000U aépa, TIG CWVEG £Caywyng aépa Kal TIG evilaueoes Cwveg. O1 {wveg 100d0U agpa
TTEPINAPPBAVOUV TOUG XWPEOUG TTOU XPNOIUOTTOIOUVTAl CUXVOTEPA, OTTWG TO KABIOTIKG KAl TA
uTTVOOWUATIO, eV Ol {WVES EaYWYNS aépa avaPEPOVTal O€ XWPOUS HE UWNAG etTiTTeda
uypaaciag Kal oopwy, 6TTwg N Koudiva Kal Ta PTravia. O1 TTePIoYXES OTTWG o1 DIAdPOHOI, OTTOU
N METAQOPA aépa YiveTal QUOIKA AOYw dla@opdg TTieong, atroTEAOUV TIG WVES UETAPOPAG
agpa.

7T

_r“\)

supply air extract air exhaust air
to bedroom from bathroom ’
N [

—il_] 1 fresh air
supply air ' extract air a_ external
to living room i from kitchen air filter

(. L

supply air air-to-air ! |
heater heat exchanger | B

coils i lrv)*‘\
] 3
L]
I G B e i e M M WS Sy i S |

optional: subsoil heat exchanger
Eikéva 35: EvoeikTik6 ouaTnua unxavikou aepiouou o€ KTiplo ( )

51


https://passiv.de/

AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

H T1o1m0B£TNON TOU CUCTANATOG PUNXAVIKOU AEPICHOU PE avAKTNON EVEPYEIAG €ival KPITIUN
yid TNV ATTOTEAEOPATIKOTNTA TOU. ZUCTAVETAI N TOTTOBETNON TOU CUCTAUATOG AEPICHOU VO
VIVETOI ECWTEPIKA TOU BEPPIKOU PAKEAOU. Z€ QVTIBETN TTEPITITWON, TTPETTEI VA YiVEl CWOTA
MOvwon 6AwY TwV CTOIXEIWY TOU CUCTAUATOG, WOTE va eEA0@AANIOTEI N ATTOdOTIKOTATA TOU.

H xprion yewBepuikoU evoAAGKTN uTTOopEl va PeATiwaoel, €mmiong, Tnv amédoon Tou
ouoTAPATOG. O yewBePUIKOG eVOANAKTNG TTPOBEpaivel A TIPOWUXEI TOV EICEPXOUEVO P,
XPNOIMOTTOIWVTAG TN OTaBepry Beppokpacia Tou £dd@oug ot BABOG peyoAUTEPO TWV 3
METPWV. AUTO €XEI WG OTTOTEAECHA TN PEIWON TNG EVEPYEIOG TTOU ATTAITEITAI yIa TN B€pUavon
) TN YU&n Tou aépa TTOU EICEPXETAI OTO OUCTNUA.

Etriola Beppokpaotakn dtakopavon
40 - :
5 uéyiotn Beppokpacia aépa /—\‘
20
o = /———\ !
g 10 S e
l=} |
8 {
% 0 \ j”/
—*
Q
& -10
- —(8u]
S —[:3:211]
30 —([0,8u]
g\ayotn Beppokpaocia agpa [0.1u]
-40
0 1 2 3 4 5 6 7 8 9 10 11 12
Mrvag Etoug
Eikéva 36: Etrjoia Bspuokpaciakn S1akUuavaon aruoo@aipikou aépa Kai e04eoug ( )
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

KepdaAaio 4: MovTteAotroinon Ktipiou K2

Eicaywyn

To MadnTikd KTiplo, 0TTwe ava@épObnke, cival éva TTPOTUTTO KATOOKEUNG TTOU UTTOPEI va
EQAPPOOTEI 0€ OAA Ta €idN KTIpiWV, €iTE TTPOKEITAI VIO VEQ KATAOKEUN €ITE YIa avakaivion. Oa
EMIXEIPNOEi N evepyelakn MEAETN TNG UQIOTAPEVNG KATAOTAONG TOu KTipiou K2 Tou
MoAutexveiou Kpntng, aAAd kai TTpocouoiwan oUP@wva PE To TTPOTUTTO Tou [aBbnTikou
Ktipiou. lNa tnv evepyelakn HEAETN XpnolpoTToitnke To Aoyiouiké PHPP.

H akpifrg ToTroBeaia Tou KTIpiou gival oTo AKpwTAPI Xaviwv Pe yewypaikd TTAGTOS 35,50,
YEWYPOAQPIKO UAKOG 24,10 kal upoueTpo 129m. Me Bdaon Tnv ToTToBeTia Kal Ta KAIYATIKG
dedopéva TnG TTEPIOXNAG, TTapouaiddeTal To dIdypappa akTivOBoAiag — BEpUoKPaTiag yia TO
KTipIO:

o
o

30

°C
A//-.<_.\
\\\ 25 s Radiation North
20 Radiation East
/ \‘ \ - Radiation South
150 —- - 15

—#— Radiation West

kWh/(mzmonthzo
N N

o (8] ]

o o

et Horizontal
radiation

- —e— Exterior
temperature
50 - ‘\‘ 5 p
Dew point
temperature

1 2 3 4 5 6 7 8 9 10 11 12
Mpdoiua 1: Aidypauua akrivofoliag-6epudtnrag

100 - : < 10

H Bepuevopevn emedveia datrédou (ue Baon 1o PHPP) cival 876,48 m kal n xprion Tou
KTIpiou €ival Kupiwg wg ypageia. 210 100y€I0 UTTAPXOUV TTEVTE AIBOUCEG NAEKTPOVIKWV
UTTOAOYIOTWYV, Hia aiBouca eKTUTTWTWY, OUO aiBoOUCEG TTOU XPNOHKOTTOIOUVTAl WG YPAPEIQ
kal éva WC. AvTioToixa, oTov TTpwTO OpOPO UTTAPXOUV Tpia €pyacTrpla, dEKaTECOEPA
ypageia kabnyntwyv kai éva WC.

H povteAotroinon Tou KkTipiou K2 éyive o€ Tpia Bripara:

1. Ogppoudvwan Kal aEPOCTEYAVOTNTA
2. AAN\ayn KOUQWUATWYV Kal TTPooORKN CUCTAUATOG AEPIOUOU
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

3. Meiwon katavdAwong evépyeiag HETW avTIKATAOTAONG TOU CUCTHNATOG BEpuavong
KAl TOU NAEKTPOUNXAVOAOYIKOU EOTTAIGHOU Kal TTPO0BrKN NAEKTPIKOU Beppoaipuva
KAl QuTOROATAIKWYV TTAVEA.

Mapakdtw Ba yivel cUYKPIoN TwV ATTOTEAEOUATWY TNG APXIKNG KATAOTAONG TOU KTIPIOU UE
Ta ammoTteAéopaTa PETA a1rd KABe Bripa. Ta atroteAéopaTd, OTTWG TTOPOUCIACTNKAV Kal
TTPONYOUUEVWG, A®OpPOUV:

TNV ATTaITOUPEVN TTPWTOYEVH evEPyela Tou KTipiou kKWh/m?2/éTog

TNV amaitouyevn evépyeia yia Béppavan ae KWh/m?/étog

TN MEYIOTN BepuIKA 1I0X0 W/m?

TNV atTaIToUdevn evépyeia yia Yun Toug Bepuouc urveg oe KWh/m?/étog
TN MEYIOTN WUKTIKA 1I0XU W/m?

AKOua, egeT@leTal n TToodTNTA eKTTOUTTWY CO2 Adyw Wuéng, BEpuavong Kal PUnxavikou
agpiopou ot kg/étog.

54



AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

ApPXIKN KAOTAOTAOT TOU KTIpiou

To kTipIo K2, oTnv apxIKrf Tou KatdoTaaon, TTapoucidlel Ta TTapakATw ATTOTEAECUATA:

ATTaIToUdEVn TTIpWTOYEVAG evépyela (KWh/m?/a)
ATraitoUpevn evépyela Bépuavang (KWh/m?/a)
MéyioTtn Bepuikn 10XUGS (W/m?)

ATraitoupevn evépyela wuéng (kWh/m2/a)
MéyioTn WukTiKA 10X0U¢ (W/m2)

Extropttég CO2 (kg/a)

245.9
19
34.7
59.6
51.1

13,991

lMivakag 1: AmmoreAéouara apxIkng KaTaoraong Kripiou

Apxikd, atmmoé T1a dedopéva €yKATACTAONG Twv TTAPaBUpwY UTTOAOYICOUME TIG QTTWAEIEG
BepudTNTAG KAl Ta KEPDN TWV TTAPABUPWY KABWCS £Xouv PEYAAN €TTIOPACT OTO EVEPYEIOKO
I00QUYIO £VOG TTAONTIKOU KTIPioU. TO UTTO-PEAETN UPICTAUEVO KTiPIO TTAPOUCIACE! ATTWAELIES
ioeg pe 5243 kWh/a kai képdn ioa pe 1709 kWh/a, Ta otroia poipdfovTal wg eEAG:

2.500

B Transmission losses heating period [JHeating gains solar radiation heating period

2.000

1.500

1.000

500

kWh/a North East South West

Horizontal

Fpaeiua 2: Oepuikd KEPON Kail ATTWAEIES APXIKNS KATAOTAoNS KTIpiou

H eocwTtepikn Bepuokpaaoia KABe KTipiou e€apTdtal atod 1o PéyeBog, Tov TTPpocavaTtoAIoud, Tn
oKiaon, Tov agPIoHO, TIG ECWTEPIKEG TTNYEG BEPUOTNTAG KAl KUPIWG TNV KAIMATIKY TTEPIOXN
atd TNV €TOIa KAaTtavaAwon BepudtnTag. To PETPO TNG AveonG OpPICETal WG N GuXvOTNTA
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Katd Tnv otroia ol Bepuokpacieg utrepPaivouv To KaBopiopévo Oplo Gveong dmax
EKPPACONEVO WG TTOOOOTO TOU CUVOAIKOU Xpdvou Tou £TouG. H TTpoeTTIAeyuévn dmax TTou
xpnoigotroigital oto PHPP ¢ivalr 25 ° C kal n amodekTt ouxvétnta opicetal péxpr 10%.
2uyKekpipéva, n ouxvotnta 0-2% Bewpeital apioTtn, 2-5% kaAn, 5-10% ammodektr|, 10-15%
Kok Kal >15% KaTtaoTpo@IKr. TN TTEPITITWON TNG OPXIKAG KATAOTOONG TOU KTIPIOU, N
ouxvoTnTa utrepBEépuavong ayyicel 1o 39,1%.

35
30
25
20
15
10

Temperature [°C]

/A\“

o .

—&— Exterior temperature

Room temperature

= = o Temperature limit

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Tpéoiua 3: Mpdeiua urepBépuavong apxIKAS KatTaoTaong KTipiou

To avwTato 6pIo yia TNV armmaitnon 8épuavong, 0TTwg éxel NoN avagepBei, civar gH < 15
kKWh/(m?a). Ztnv TepITTTwon TNG OPXIKAG KOTOOKEUNG TTOU MEAETAME, TTPOKUTITEI TO
TTaPAKATW I00LUYI0 OTTOU N atraitnon Bépuavong cival ion pe 19 kWh/(m2a).
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Energy balance heating (monthly method)
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70 +— —
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60 T ] OExternal wall - Ambient
215 38,0 B Roof/Ceiling - Ambient
50 —
B Floor slab / Basement ceiling
OWindows

DO Exterior door

Heat flow [kWh/(m?a)]
N
o

OThermal bridge heat losses

w
o
|

15,2 -
B Ventilation

Osolar gains

Dinternal heat gains

® heating demand

Losses Gains

Fpdeiua 4: looluyio evépyeiag Bépuavong apxIKAS KaTaoTaaons KTipiou

To avwrtato 6plo yia TV aTTaiTNON Wugng, OtTTwg éxel Adn avagepBei, civar gH < 15
kKWh/(m?a). Ztnv TTepITITwon TNG OPXIKAG KOTOOKEUNG TTOU MEAETAME, TTPOKUTITEI TO
TTaPOKATW 1I00CUYI0 OTTOU N aTTaiTnon Wuéng eival ion pe 59.6 kWh/a (aicOntA evépyeiag
Wuoeng 48.2 kWh/(m2a). + apUypavon Kal armwAEIEG Tou ouoTAuaTog wuéng 11.4 kWh/(m2a)).
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Heat flows [kWh/(m?Za)]

400

Energy balance cooling (monthly method)

350 +

300 +

250 +

200 +

150

100

50

OExternal wall - Ambient

B Roof/Ceiling - Ambient

B Floor slab / Basement ceiling
OWindows

OExterior door

OThermal bridge heat loss

@ Ventilation

m Useful cooling demand
ONon-useful heat losses
OSolar heat load

@ Internal heat load

50,7
224.,6
48,6
107,5
30,7
Heat losses Heat loads

Mpagiua 5: loolUyio evépyeiag wuéng apxIkNg KaTaoTaons KTipiou
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

BApa 1: Ogppopdvwon Kal agPOCTEYAVOTNTA

To «kTiplo K2, petd 10 TpWwTO Pripa Tapeupdoswy, TAPOUCIAlel Ta TTAPAKATW
atmroTeAéopara:

ATTQITOUMEVN TTIPWTOYEVNAG evépyela (KWh/m?/a)
AtTaitoUpevn evépyela Bépuavang (KWh/m?/a)
MéyioTtn Bepuikn 10XUS (W/m?)

ATtraitoupevn evépyela wuéng (kWh/m2/a)
MéyioTn WUKTIKA 10X0G (W/Mm2)

Exmroutrég CO2 (kg/a)

223
4.2
20.6
44.8
38.5

7,059

MMivakag 2: AmoreAéouara uerd 1o mpwro BHua mapelBaoswyv

ApXIKd, KaBwg Ta dedopéva eykatdoTaong Twv TTapabupwy dev aAAdlouyv, TTapauévouv
i01EC KaI o1 ATTWAEIEC BEPUOTNTAGC Kal T KEPON TWV TTapabUpwyv. AnAadr], aTTWAEIES iOEC PE
5243 kWh/a ka1 képdn ioa pe 1709 kWh/a.

Ooov agopd TNV OuxvoTNTa UTTEPBEPUAVONG OTN TTEPITITWON TOU TIPWTOU BAMATOG
TTapEUPATEWY, UTTAPXEI IO JIKPA MEiwon Kal n ouxvotnTa @Tdvel o1o 35,8%.

35
30
25
20
15

Temperature [°C]

10

/ : —&— Exterior temperature

= = o Temperature limit

Room temperature

cC O 5 5 > cc 5 O 9 B =2 9
S o © =) o o
2,}_’24:2._3, > 2 § 0 =2 A

Fpéoiua 6: I'pagiua utrepBépuavons UeTd 1o TPwWTo Brua mapeuBacewy
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

H atmaitnon ©6éppavong peiwverar oto 4.2 kWh/(m2a) kar 1o avrioTtoixo 100Uyio
SlapopPWVETal WG EEAG:

Heat flow [kWh/(m?a)]

40

35

30

25

20

15

10

Energy balance heating (monthly method)

4,9
ONon-useful heat gains

T — O External wall - Ambient

6,3

18,0 B Roof/Ceiling - Ambient

B Floor slab / Basement ceiling

oWindows

O Exterior door

@ Ventilation
Osolar gains
17,7
1 Dinternal heat gains
W heating demand
1] OHeat gains TBs
0.8
- 11
Losses Gains

Fpaoiua 7: looluyio evépyeiag Bépuavang UeTd 1o mpwTo BHua TapeuBaoswy
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

H amaitnon woéng peiwverar oto 44.8 kWh/(m?a) (auoBnth evépyeiag woéng 33.4
kWh/(m?a). + a@Uypavon Kal atmmwAEgIEG TOU cuaThpaTog Wwugng 11.4 kWh/(m2a)) kai 1o
avTioToIX0 100CUYIO BIAUOPPUIVETAI WG EENG:

Heat flows [kWh/(m?Za)]

250

200

150

100

50

Energy balance cooling (monthly method)

45,0

141,7

Heat losses

59,4

OExternal wall - Ambient

B Roof/Ceiling - Ambient
BFloor slab / Basement ceiling
OWindows

OExterior door

OThermal bridge heat loss

@ Ventilation

B Useful cooling demand
ONon-useful heat losses

O Solar heat load

O Internal heat load

30,7

Heat loads

Tpéeiua 8: lIooluyio evépyeiag wuéng uerd 1o mpwro Brua mapeufacewy
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

BrApa 2: AAAayR KOUQWHATWY Kol TTPO0ORKN CUCTHNATOG AEPIOHOU

To «kripio K2, petd 10 OelTEpo PBAMA TTapePPACEWY, TTAPOUCIAlEl T TTAPAKATW

atroTeAéouaTa:

ATTQIToUhEVN TTPWTOYEVAC evépyela (KWh/m?/a)
AtTaitoUpevn evépyela Bépuavang (KWh/m?/a)
MéyioTtn Bepuikn 10XUS (W/m?)

ATtraitoupevn evépyela woéng (kWh/m2/a)
MéyioTn WUKTIKA 1006 (W/m2)

Exmroutrég CO2 (kg/a)

222.2
0.3
14.5
12.2
17.7

6,098

Mivakag 3: AmmoteAéouara perd 1o OeUTePO Brpa mapeufaoewy

Me Tnv aAAayl Twv KOUQWMATWY, UTTAPXEl TEPAOTIA MEIWON TWV OTTWAEIWYV OTTO TA
TTapdbupa aAAd kal pia JIKPOTEPN Meiwon Twv KeEPOWYV. To UTTO-PEAETN KTiplIo PETA TO
0euTePO BrAa TTapeuBacewy, TTapouciddel amwAeies ioeg ye 1111 kWh/a kai k€Epdn ica pe
816 kWh/a, Ta otroia poipdgovTal wg £EN1G:

600

500

400

300

200

100

0
kWh/a

B Transmission losses heating period [1Heating gains solar radiation heating period

iE i

North East South West

Horizontal

Fpdoiua 9: OepuIka kEPON Kal aTTWAEIES UETE TO deUTEPO Lrua TapeuBATewy
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Ooov agopd Tnv ouxvotnta utrepBEpUavong, UTTAPXEl WIO TTEPETAIPW HEIWON Kal N
ouxvotnta @tavel o1o 24,3%.
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E 20 / —— Exterior temperature
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o 10
= e e o Temperature limit

5

0

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

Fpdeiua 10: Ipaeiua utrepBépuavans uerd 1o deurepo Lrua mapeuPacswv
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

H atmaitnon ©6éppavong peiwverar oto 0,3 kWh/(m2a) kai 1o avrioTtoixo 100U0yio
SlapopPWVETal WG EEAG:

Heat flow [kWh/(mZa)]

Energy balance heating (monthly method)

20
2,8
15 —
6,3
5,8
10 +—
5 I
3,5
0,8
- 1'1
O _
Losses Gains

ONon-useful heat gains

O External wall - Ambient

B Roof/Ceiling - Ambient

BFloor slab / Basement ceiling

OWindows

O Exterior door

B Ventilation

Osolar gains

Dinternal heat gains

B heating demand

OHeat gains TBs

Tpdoiua 11: looduyio evépyeiag Bépuavang LUETa 1o OeUTeEPO Lrua mapeuPaoswy
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

H amaitnon wuéng peiwveral oto 12,2 kWh/(m?a) (aiodnTr evépyeiag wueng 7,9 kwWh/(m?2a)
+ a@uUypavon Kal aTTwAEIEG Tou CuoTAuatog wuéng 4,3 kWh/(m?a)) kai T0 avTioTolxXo
100CUYI10 SIOUOPPUVETAI WG EEAG:

Heat flows [kWh/(m?Za)]

30

25

20

=
(€]

[y
o

Energy balance cooling (monthly method)

OExternal wall - Ambient

B Roof/Ceiling - Ambient
BFloor slab / Basement ceiling
OWindows

OExterior door

OThermal bridge heat loss

@ Ventilation

B Useful cooling demand
ONon-useful heat losses
O Solar heat load

O Internal heat load

Heat losses Heat loads

Mpdpiua 12: looluyio evépyeiag wuéng era 1o deuTepo Brua mapeuBdoswy
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

BApa 3: Meiwon katavaAwong evépyelag

To kTiplo K2, petd 10 TpiTO Bripa TTapePPaccwy — OTToU TTAEOV PTTOPE va BewpnBei wg
MadnTiko, TTapoucidlel Ta TTOPAKATW ATTOTEAECHUATA

ATTQITOUMEVN TTPWTOYEVAC evépyela (KWh/m?/a) | 61.8

AtTaitoUpevn evépyela Bépuavang (KWh/m?/a) 0.3

MéyioTtn Bepuikn 10XUS (W/m?) 14.5
ATtraitoupevn evépyela woéng (kWh/m2/a) 12.2
MéyioTn WUKTIKA 10X0UG (W/m?) 17.7
Exmroutrég CO2 (kg/a) 6,025

Mivakag 4: AmmoreAéouara uerd 1o 1pito BHua mapeuBaoswyv

KaBwcg o1 aAAayég Tou Bripatog 3 agopolv pévo Tnv KaTavaAwaon evEPYEIAS PMECW TNG
avTIKOTAoTAoNG TOU CUCTHHOTOG BEpUavong Kal ToU NAEKTPOUNXAVOAOYIKOU €EOTTAICHOU
aAAG kal TTpooBrkn NAIaKOU Bepuocipwva Kal @WTOROATATKWY TTAVEA, TTApPoUCIAdeTal
peiwon pévo oTnV aTTAITOUPEVN TTPWTOYEVH] EVEPYEIQ KAl OTIG EKTTOUTTEG CO»,

APXIKA, JE TNV QVTIKATAOTOOT OAWY TWV CUOKEUWV TTOU £EOTTAIETAI TO KTiPIO, ETTITUYXAVETAI
peiwon 107,128.00 kWh/a (122 kWh/m?/a).

Ooov agopd 10 ZNX, oI amaItAoelg €ival TTOAU MIKPEG KABWG TO UTTO-PEAETN KTipIo
XPNOIMOTIOIEITAl WG Yypa@eia. YTToAoyiCeTal TTwG, KATa PECO Opo, N unviaia arraitnon
evépyelag yia 1o ZNX gival 979 kWh atrd T11¢ o1Toieg KaAUTTITETAI TO 99% AT TOV NAIoKS
Bepuoaipwva. Mo ouykekpipéva, Toug puAveg lavoudpio — OkTwRpio kaAuTrTeTal 10 100%
TwV avaykwv evw Tov No€uBpn 10 98% kai Tov Aek€ufpn 10 92%.
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AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Heating demand
Heating demand covered by solar

- E|ectricity generation of reference PV system
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Solar radiation, heating demand [kBTU/month]
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Fpéoiua 13: Mnviais¢ amairioeic ZNX

TéNoG, ue TNV TOoTTOBETNON PB TTAVEA OTNV 0POPH TOU KTIpiou, TTapdyovTal £Tnaiwg 22085
KW. ‘Exouv emmIAeyei TTAVEAG JE OVOPOOTIKA 10XU 350 W.

3500 1.2

5000 /\ -1
2500 08 o
- Y,0 O
= / .
£ 2000 o
£ p 06 2
< 1500 o
[oR
$ - 04 §
= 1000 1 £
Q2 c
s 9]
- 02 5
500 2
<

0 ‘ ‘ ‘ 0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mpagiua 14: Mnviaia mapaywyn evépyeiag amo v 10rmoBérnon @B maveAg.
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

20YKPIOT ATTOTEAECHATWYV

2TOV TTOPAKATW Trivoka ouvowifovtal Ta ammoTeAéopaTta KABe BAPOTOGC KABWG Kal ol
QAvTIOTOIXEG TTOCOOTIAEG METABOAEC OCUYKPITIKG WE TNV ApPXIKA KATAoTAON:

ApxIKA BAipa 1 BAiua 2 MaénTikd Kripio
KOTAOTOON

% peiwon % peiwon % peiwon

ATraitoUpevn 245,9 223 9,3 222,2 9,6 61,8 74,9
TTPWTOYEVAG
evépyela
(kWh/m?/a)

AtraitToUpevn 19 4,2 77,9 0,3 98,4 0,3 98,4
EvépyEla

0éppavong
(kWh/m?/a)

Méyiotn 34,7 20,6 40,6 14,5 58,2 14,5 58,2

OepMIKA
10X0g (W/m?)

ATtraitoOpevn 59,6 44,8 24,8 12,2 79,5 12,2 79,5
EvépyEla
Yogng
(kWh/m2/a)

Méyiotn 51,1 38,5 24,7 17,7 65,4 17,7 65,4
WUKTIKA
10X0g (W/m?)

Exktroptrég 13991 7059 49,5 6098 56,4 6025 56,9
CO2 (kg/a)

Fpéeiua 15: >uvown amoteAsoudrwy

Mapatnpouue peydAn BeATiwoN Twv UTTO ££€TOON XOPOKTNPIOTIKWY TOU KTipiou. H €Trola
KATAVOAMOKWUEVN ATTO TO KTipIO EVEPYEIQ PEIWVETAI KATA 74,9% (atrd 245,9 kWh/m? o 98,4
kWh/m?), uetaBoAn TTou €TTITUYXAVETAl KUPIWG PECOW TOU TPITOU BAMOTOC PETATPOTIWV TO
otroio  TrepIAaUBAvEl TNV QVTIKATAOTOON TOU OUCTAUATOG Bépuavong  Kal  Tou
NUEKTPOPNXavoAoyikoU e€oTTAIooU. Katd Tnv Beppopdvwaon, agpooTeyavoTnTa Kal aAAayn
TWV KOUQWUATWY TTapoucidletal pia peiwon g 1édéng Tou 9,3% (ueiwon kard 23,7
kWh/m?).

H emoia amaitouuevn evépyela BEpuavong Trapouciddel egicou peydAn peTaBoAn
ayyifovtag 10 98,4% (ammé 19 kWh/m? ge 0,3 kWh/m?). ATré To TTpWwTo KIGAAS Brda, TNV
ETTAPKN Bepuoudvwon Kal agpooTEyavOTNTA TOU KTIPIOU, OI ON XAPNAEG ATTaITHOEIG O€
gvépyela Bépuavang yeliwvovTal katd 77,9% (ueiwon kata 14,8 kWh/m?), evw, he To deUTEPO
Briua, TNV avTIKATAoTAON TWV KOUQWHATWY ETTIYXAVETAI N TTEPAITEPW MEIWON Kal Ol TEAIKEG
amaitioeig Béppavong oplakd pndevidovTal. Eival onuavtiké va onueiwdei TTwg o1 apxIKn

68



AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

€TAOIA aTTAITOUMEVN EVEPYEIQ BEpuavang ATav AdN XapNnAR AOyw Twv KAIJATIKWV 6£D0UEVWV
TNG TTEPIOXNG TTOU BPIOKETAI TO KTiPIO, TOU TTPOCAVOAOTICUOU TOU OAAG KAl TOU YEYOVOTOG
TTWG OTO PEYAAUTEPO PEPOG TOU OEV UTTAPXEI OKIiAOT), ETTOPEVWG, UIA PEIWOoN TNG TAENG Tou
21% Ba ATav apKeETA WOTE TO KTiPIO va TTANPEI TO KPITAPIO TNG £THOI0G EVEPYEIQG BEPUAVONG.

‘Ocov agopd TNV PEYIOTN BEPUIKNA 10XU, N OXETIKA YEiwon attd TV ApXIK KATdoTaon OTn
TeNIKA gival ion pe 58,2% (amod 34,7 W/m? og 14,5 W/m?). AvTioToIXO PE TNV EVEPYEIQ
Bépuavaong, N BePUIKN 10XUG TOU aPXIKOU KTIPIOU KUPAIVOTAV O OXETIKA XaUNAQ €TTITTEDQ

AOyw Tng ToTToBETiag.

H eTAoIa atTaitoupevn evépyeia Wueng Tapouciddel ki auTh peiwon ion pe 79,5% (ammod 59,6
kWh/m? og 12,2 kWh/m?). OTTwg Kal JE TNV OTTAITOUEVN evEPYEIa Bépuavang, YeyYAAn
peiwon TTapouciddetal oo 1o TTPWTo BAMA (MEiwon Katd 24,8%), OPwG, N KABOPIOTIKN
MEiwoN yia TNV €TTITEUEN TOU KPITNPIOU TNG £TACIAG EVEPYEIOG WUENG, ETTITUYXAVETAI HE TO

deuTepO BAMQ.

AvTioToixn por] akoAouBei kal n PEYIoTN WUKTIKA 10XUG PE OAIKA peiwon 65% (ammd 51,1

W/m2 og 17,7 W/m?).

Ta TTapakdtw OlaypduuaTa, TTEokKUTITouv ammd 10 PHPP katd Tnv apxikr Kal TEAIKA
KATdoToon TOU KTIPIOU, ATTEIKOVICOVTAG TTOOOTIKA TNV KATAAANASANTA Tou va BswpnBei wg

MadnTiko.
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5‘100 <100
580 é 80
£ 60 & 60
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0 40 % 40 X
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0 15304560 7590105.20.3515065.80921@224@5370 0 15 30 45 60 75 90
PER demand [kWh/(m2TFA*a)] PER demand [kKWh/(m?;g*a)]
—@— EnerPHit Premium EnerPHit Plus —@— EnerPHit Premium EnerPHit Plus
EnerPHit Classic & Current building EnerPHit Classic % Current building

Mpéoiua 16: KaraAnAdtnra kripiou Kard tnv apxikn (apiotepd) kai TeAikn (0€€id) kardaraon

KaBwg T1O KTipIo 0@opd Ot UQPIOTAPNEVO TO OTTOI0 QvAPOBUIOTNKE EVEPYEIOKA, TO
TTIOTOTTOINTIKO TTOU TOU QVTIOTOIXEI €ival autd Tou EnerPhit kai kAdong Classic. H kAGon,
OTTWG AN avagEpOnKe, OXETICETAl PE TNV TTAPAYWYNH EVEPYEIAG ATTO AVAVEWOIUES TTNYEG.
TNV TTEPITITWAN TOU KTIPIOU TTOU PEAETAUE, TTAP OAO TTOU AGBANE UTTOWIV TV EYKATAOTAGCT
OB Tdavedg Ta omroia AOdyw TnG TTEPIOXNAG ETTITUYXAVOUV TTAPAYWYH IKAVOTTOINTIKAG
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

TTOoOO0TNTAG EVEPYEIOG, UTTAPXElI MEYAAN KaTavaAwon evépyeiag AOyw Tng Xpriong Tou
KTIpioU (W¢ ypageia) Kal avTioToIXou Tou £EOTTAICOU TOU.

Specific building characteristics with reference to the treated floor ar

ea

Treated floor area m®

Space heating Heating dernand kWhi(m?a)

2

Heating load W/m?®

15

Space cooling Cooling & dehum. demand kWhi(m®a)

11

Cooling load Y/irm®
Frequency of overheating (> 25 °C) %

19

Frequency of excessively high humidity (= 12 g/kg) %
Airtightness Pressurization test result nsy 1/h

Mon-renewable Primary Energy (PE) PE demand k\Wh/(m?a)

PER dernand kWhi{m®a)

kWh(rmPa)
Primary Energy Renewat Generation of reneweable ener

A

Criteria__ Alternative crite Fullfilled?’
15

< yes
2 17 7
< 11 yos
< -
< 10 yes
:
4 B0 ]
z

yes

2 Empty fisld: Data miszing; - Mo requitement

Task: First name:

Isgued on:

| confirm that the values given herein have been determined following the PHPP methodology and based on the characteristic

Surname:

City:

EnerPHit Classic?

Eikéva 37: EmiBefaiwon kripiou w¢ EnerPhit Classic ad 1o PHPP
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AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

BiBAloypagia

3° EBvikd Zxéd10 Apdong Evepyelaknig Atmodoong. ABriva Askéupplog 2014.
Kévtpo Avavewaoipywyv MNnywv kai E¢oikovéunong Evépyeiag. AvakTABnke oTig 3
MapTiou 2021 aTé:

Ahady, Sh., Dev, N., Mandal, A. (2019). Toward Zero Energy: Active and passive
design strategies to achieve net zero Energy Building. International Journal of
Advance Research and Innovation, vol. 7(1), pp. 229-232.

Athanasopoulou, A., & Jimenez-Bescos, C. (2020). Evaluating the performance of
an EnerPHit building under different climates in Greece — A Digital Twin approach.
International Conference on Applied Energy 2020. Dec. 1- Dec. 10, 2020,
Bangkok/Virtual, Paper ID: 344. AvaktABnke oTig 15 louviou 2021 aTré:

Atsalis, A., Mirasgedis, S., Tourkolias, C., Diakoulaki, D. (2016): Fuel poverty in
Greece: Quantitative analysis and implications for policy. Energy and Buildings.
Vol 131, pp. 87-98. AlaBéoipo oTo:

Papadopoulos, A. et al. (2021). "Fuel poverty in Southern Europe: New evidence
and policy implications."

Breeze, Paul (2017). Electricity generation and the environment. Chapter 4.
Elsevier publications. eBook ISBN: 9780128095140

International Energy Agency. (2022). "Electricity Market Report."

Fokaides, P., Christoforou, E., llic, M., Papadopoulos, A. (2016). Performance of a
Passive House under subtropical climatic conditions. Energy and Buildings, vol.
133 pp. 14-31.

Passive House Institute. (2021). "Updated performance evaluation of Passive
Houses in Mediterranean climates."

Garcia, J.& Kranzi, L. (2018). Ambition Levels of Nearly Zero Energy Buildings
(nZEB) Definitions: Approach for Cross-Country Comparison.Buildings, vol. 8(10),
p. 143. AvaktBnke oTig 10 louviou 2021 aTro:

European Parliament. (2022). "Nearly Zero Energy Buildings: Policy progress and
future outlook."

Greenpeace, (2015). ANMA&Zovtag Ta dedopéva OTOV KTIPIAKO TOUEQ JE CUMMAXO
Tov AAI0 — 'EkBeon. AvaktrBnke oTig 20 AtrpiAiou 2021 aTro:

European Environment Agency. (2021). "Building energy efficiency in the EU:

Trends and best practices.”

Hall, S.M., 2013. New approaches to energy: equity, justice and vulnerability.

Introduction to the special issue. Local Environment, vol. 18(4).

IRENA. (2018). OFF-GRID RENEWABLEENERGY SOLUTIONS Global and
regional status and trends. AvakTtrBnke 28 AtrpiAiou 2021 atréd

71


https://ec.europa.eu/energy/sites/ener/files/documents/20142207.pdf
https://www.researchgate.net/profile/C-Jimenez-Bescos/publication/348735786
http://bit.ly/energypoverty-12
https://www.mdpi.com/2075-5309/8/10/143/htm
https://www.mdpi.com/2075-5309/8/10/143/htm
https://www.greenpeace.org/static/planet4-greece-stateless/2018/02/full-report.pdf

AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

Kaklauskas, A., Rute, J., Zavadskas, E.K., Daniunas, A., Pruskus, V., Bivainis, J.,
Gudauskas, R., Plakys, V. (2012). Passive House model for quantitative and
qualitative analyses and its intelligent system. Energy and Buildings, vol. 50, pp. 7-
18

Kolokosta, D. & Santamouris, M. (2015). Review of the indoor environment quality
and energy consumption studies for low-income households in Europe. Science of
the Total Environment. Vol. 536, pp. 316-330. AvakTthienke oTig 30 AtrpiAiou 2021
aTTo:

Lavelle, M., 2010. The Solvable Problem of Energy Poverty. National Geographic
News

Munien, S., & Ahmed, F. (2012). A gendered perspective on energy poverty and
livelihoods — Advancing the Millennium Development Goals in developing
countries. Agenda: Empowering Women for Gender Equity, 26(1 (91)), 112-123.
AvakThonke 30 AtrpiAiou 2021 atmd www.|stor.org/stable/23287236
Murillo-Zamorano, LR, 2005. The role of energy in productivity growth: A
controversial issue? The Energy Journal, vo. 26(2).

Papada, L. & Kaliampakos, D., 2018. “A Stochastic Model for energy poverty
analysis,” Energy Policy, Elsevier, vol. 1160, pp. 153-164.

Population without access to electricity falls below 1 billion — Analysis.
International Energy Agency (2018, October 30). AvakTtrBnke 30 AtrpiAiou 2021
amo: https://www.iea.org/commentaries/population-without-access-to-
electricity-falls-below-1-billion

Right to Energy Coalition (2019): Keeping the lights on: Which EU countries are
taking action on energy poverty? AiaBéoiuo oTo:

Schelbach, S., (2014). Applying traditional passive concepts of resource efficiency
and climate adaptation to improve the energy efficiency of modern buildings: a
case study in Thessaloniki, Greece. Transactions on Ecology o The Built
Environment, vol.142, pp. 105-114. AvaktriOnke oTig 14 Mdiou 2021 atro:

Schnieders, J., Eian, T.D., Filippi, M. et al. (2020). Design and realisation of the
Passive House concept in different climate zones. Energy Efficiency, vol. 13, pp.
1561-1604.

Silverstein, K. (2019). Off-Grid Solar Power Is Making Africa’s Emerging
Economies A Little Brighter. AvakTtrinke 27 AtrpiAiou 2021

atd: https://www.forbes.com/sites/kensilverstein/2019/08/19/off-grid-solar-
power-is-making-africas-emerging-economies-a-little-brighter/#11fb72216cd3

72


https://www.irena.org/publications/2018/Jul/Off-grid-Renewable-Energy-Solutions
https://www.irena.org/publications/2018/Jul/Off-grid-Renewable-Energy-Solutions
https://www.sciencedirect.com/science/article/abs/pii/S0048969715304162#ab0005
https://www.sciencedirect.com/science/article/abs/pii/S0048969715304162#ab0005
https://www.jstor.org/stable/23287236
https://ideas.repec.org/a/eee/enepol/v116y2018icp153-164.html
https://ideas.repec.org/a/eee/enepol/v116y2018icp153-164.html
https://ideas.repec.org/s/eee/enepol.html
https://www.iea.org/commentaries/population-without-access-to-electricity-falls-below-1-billion
https://www.iea.org/commentaries/population-without-access-to-electricity-falls-below-1-billion
http://bit.ly/energypoverty-2
https://books.google.gr/books?hl=en&lr=&id=Lo2lBAAAQBAJ&oi=fnd&pg=PA105&dq=passive+house+concept++greece&ots=LjKuvEHBUK&sig=o62dMOe3c7ezWNGwNB2KLKQNXMQ&redir_esc=y#v=onepage&q=passive%20house%20concept%20%20greece&f=false
https://books.google.gr/books?hl=en&lr=&id=Lo2lBAAAQBAJ&oi=fnd&pg=PA105&dq=passive+house+concept++greece&ots=LjKuvEHBUK&sig=o62dMOe3c7ezWNGwNB2KLKQNXMQ&redir_esc=y#v=onepage&q=passive%20house%20concept%20%20greece&f=false
https://books.google.gr/books?hl=en&lr=&id=Lo2lBAAAQBAJ&oi=fnd&pg=PA105&dq=passive+house+concept++greece&ots=LjKuvEHBUK&sig=o62dMOe3c7ezWNGwNB2KLKQNXMQ&redir_esc=y#v=onepage&q=passive%20house%20concept%20%20greece&f=false
https://books.google.gr/books?hl=en&lr=&id=Lo2lBAAAQBAJ&oi=fnd&pg=PA105&dq=passive+house+concept++greece&ots=LjKuvEHBUK&sig=o62dMOe3c7ezWNGwNB2KLKQNXMQ&redir_esc=y#v=onepage&q=passive%20house%20concept%20%20greece&f=false
https://www.forbes.com/sites/kensilverstein/2019/08/19/off-grid-solar-power-is-making-africas-emerging-economies-a-little-brighter/#11fb72216cd3
https://www.forbes.com/sites/kensilverstein/2019/08/19/off-grid-solar-power-is-making-africas-emerging-economies-a-little-brighter/#11fb72216cd3

AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

Zimmerer, K., 2011. New Geographies of Energy: Introduction to the Special
Issue. Annals of the Association of American Geographers, 101(4), pp.705-711.
Boutoaddkng, K. (2020). MeydAn evepyelokh geTakOuion! Ze KTipia uypnAng
ammodoong 1o Anudaoio. AvaktrBnke oTig 6/5/2021 até:

EBvIkS Zx£D10 yia Tnv Evépyeia kal To KAipa (EXEK), (2019). Ytroupyeio
MepiBaAAovTog kal Evépyeiag. AvaktrBnke oTig 20 AtrpiAiou 2021 atro:

IEA, (2020). Tracking buildings 2020. NnynA:

INZEB-IvoTitouto KTipiwv Mndevikig Evepyeiakng KaravdAwong, 2019. H
Evepyelakr Otwyeia otnv EANGSa, MNMoNiTikéEG EEeAigelg kai MpoTdoelg Koivwvikhg
Kaivotopiag yia Tnv AvtigetwTon Tng 2.0. ©scoaAovikn 2019. AiaTiBeTal
NAEKTPOVIKG OTO

IvaTitouTto Evépyeiag NoTioavaTtoAikrig Eupwtng-IENE, (2019). O EAANVIKOG
Evepyeiakdg Topéag, Etioia ‘EkBeon 2019. Avaktbnke oTig 4 Maiou 2021:

MeTouong, E. (2015). Ta lNabnrikd Kripia kai n 2uuBoAn toug otn BeArigromroinon
ToU EvepyeiakoU 2xediacuol Twv EAAnvIkwv Kripiwv. ATAWMATIKA epyaacia,
Tunua MnyxavoAdywv Mnxavikwv, ApioTtotéAeio MavemoTtriuio @sooalovikng.
AvakTifnke oTig 5 louviou 2021

2appaoctdkn-ZeBaocTdkn, A., Ktiotakn, E., Napud, Xp., (2018). H evepyeiokn
CUNTTEPIPOPA TWV KTIPIWV TOU TPITOYEVOUG TOPED GTO TTAQICIO EPYAAEiwV
agloAdynong NG TTEPIBAANOVTIKAG TOUG aTTdd0CNG: CUYKPITIKY) AVOOKOTINGON KAl
avaAuan. MNpakTikd 11°Y EBvikoU Zuvedpiou yia TiI¢ Himeg Mop@ég Evépyelag.
@ecocalovikn 14-16 Maptiou 2018. Téuog vy, 0. 41-52.

European Commission. (2021). "Energy Performance of Buildings Directive:
Implementation report.”

YTroupyeio MepiBdAAovTog Evépyeiag & KAipaTikrig AAayng, (2014). 'EkBeon
MOKPOTTPGOECUNG OTPATNYIKNG VIO TNV KIVNTOTTOINCN €TTEVOUCEWY YIa TV
avoKaivion Tou atroTeAOUPEVOU aTTO KATOIKIEG KAI EMTTOPIKA KTipIa, dnuocIa Kal
1I01WTIKG, €BVIKOU KTIpiakoU atroBéuaTtog (ApBpo 4, Odnyia 2012/27/EE).
AvakTriénke oTig 15 Mapriou 2021 aré:

Ministry of Environment and Energy. (2021). "National Strategy for Energy and
Climate."

73


https://ecopress.gr/megali-energeiaki-metakomisi-se-ktiria-ypsilis-apodosis-to-dimosio/
https://ecopress.gr/megali-energeiaki-metakomisi-se-ktiria-ypsilis-apodosis-to-dimosio/
https://ec.europa.eu/energy/sites/ener/files/documents/el_final_necp_main_el.pdf
https://www.iea.org/reports/tracking-buildings-2020
https://www.iea.org/reports/tracking-buildings-2020
https://gr.boell.org/
https://www.iene.gr/articlefiles/file/meletes/iene-meleti-2019.pdf
https://ikee.lib.auth.gr/record/281612/files
https://ec.europa.eu/energy/sites/ener/files/documents/20142207.78-93.pdf

AvdAAuon evePYEIOKNAG OTTOSOTIKOTNTAG TTABNTIKWV TEXVIKWYV OE KTipIO YPAPEiWV

AikTuoypagia
e https://passipedia.org

e https://ec.europa.eu/clima

e https://www.esrl.noaa.gov/gmd/ccqg/trends/global.html

e https://www.iea.org

e Www.europarl.europa.eu

e WWW.energypoverty.eu

e https://ec.europa.eu/eurostat

e www.statistics.gr

e https://www.e-nomothesia.gr/

e http://www.cres.gr/energyhubforall

e www.eipak.org

e www.langconsulting.at

e www.solaripedia.org

e https://web.tee.qgr/

e www.anelixi2020.org

e https://ypen.gov.qr/

e https://op.europa.eu/webpub/ecal/special-reports/energy-efficiency-11-2020/el/

e https://www.statistics.qgr/en/statistics/env

e https://web.tee.gr/int-news/statistika-stoicheia-gia-tis-ananeosimes-piges-
energeias-gia/

e https://www.opengov.gr/minenv/?p=4443

74


https://passipedia.org/
https://ec.europa.eu/clima
https://www.esrl.noaa.gov/gmd/ccgg/trends/global.html
https://www.iea.org/
http://www.europarl.europa.eu/
http://www.energypoverty.eu/
https://ec.europa.eu/eurostat
http://www.statistics.gr/
https://www.e-nomothesia.gr/
http://www.cres.gr/energyhubforall
http://www.eipak.org/
http://www.langconsulting.at/
http://www.solaripedia.org/
https://web.tee.gr/
http://www.anelixi2020.org/
https://ypen.gov.gr/
https://op.europa.eu/webpub/eca/special-reports/energy-efficiency-11-2020/el/
https://www.statistics.gr/en/statistics/env
https://web.tee.gr/int-news/statistika-stoicheia-gia-tis-ananeosimes-piges-energeias-gia/
https://web.tee.gr/int-news/statistika-stoicheia-gia-tis-ananeosimes-piges-energeias-gia/
https://www.opengov.gr/minenv/?p=4443

AvdAAuon evepYEIOKAG ATTOSOTIKOTNTAG TTABNTIKWY TEXVIKWYV CE KTipla YPAPEiwV

Annex: PHPP

75



BRIEF

PHPP
INSTRUCTIONS

Place your mouse here to see the PHPP
help.

If no help appears when the mouse passes over cell B4, you can activate it by going into the Menu Bar Tools/Options/View, and under
"Comments", select "Comment Indicator Only".

Example Field Format

78,8
01ud Triple-low-e Kr08

Avrial, blue, bold with yellow background

Avrial Narrow, blue, with yellow background

Meaning of field formats

Meaning

Input field: Please enter the required value here

Data entry field with drop down list

Link (through Variants-macro). Attention: do not overwrite!

Calculation field; please do not change

Field with reference to another worksheet

80 Arial, blue, bold with grey background
6619 Arial, black, standard on white background
78,8 Arial, violet, bold with white background
126,0 Arial, black, large & bold on green background

Important result

Passive Hou

se planning: worksheet directory

Copyright

PHPP 1998-2016
Passive House
Institute

Version 9.6a

Worksheet name

(to show/hide
worksheets please use
the separate 'Profile

Function

Brief description

Required for the
certification?

Building data; summary of results Building description, selection of the calculation method, summary of results yes
Overview of the specific data of the project entered In-depth project de}scnptlon}. overview of all results and input variables, specific details on building envelope, building services systems no
as well as general information.
Data entry assistance Information in case PHPP does not calculate, overview of errors, plausibility checks yes
Calculation of variants Input parameters and results for variant calculation. Predefined fields for frequent entries, as well as user-defined area. no
Comparison between two variants Comparison between two variants from the perspective of energy demand and economic viability. Input of comparison configurations. No
Climate Climate region selection or definition of user data Climate data for: ‘Annual heating', 'Windows', 'Heating load', 'Heating', 'Summer', 'Cooling', ‘Cooling units', 'Cooling load' worksheets yes
U-Values Calculation of standard building assembly U-Values | Heat transmission coefficient calculations in accordance with DIN EN 1SO 6946. yes
Areas Areas summary Building assembly areas, thermal bridges, treated floor area. Use exterior dimension references! yes
Ground Calculation of reduction factors below ground More precise calculation of heat losses through the ground if applicable
Components Building component database Database of certified, Passive House suitable its and entry of user-defined 1t yes
Input of geometry, orientation, frame lengths, frame width: nd U-val f the frame, and the thermal bri heat I
Windows UW-Value determination pu»o» geometry, oriel tat.o , frame lengtl ‘s, ame widtl ‘s, Uy and U auesg f e frame, and the thermal bridge heat loss ves
coefficients of the connections; from these inputs, determine U, and total radiation.
Shading Determination of shading coefficients Input of shading parameters, e.g. balcony, neighbouring building, window reveal and calculating the shading factors yes
Ventilation Air flow rates, Exhaust/Supply air balancing, Sizing the ventilation system from extract and supply air requirements, infiltration air change rate and actual efficiency of heat es
Pressurization test results recovery, input of pressurization test results ¥
Addl vent Qeslgn and Fla_nnlng .Of ventilation systems with Extension of the 'Ventilation' worksheet for dimensioning air flows, for special building uses and systems with various ventilation units if used
diverse ventilation units
Annual heating Annual space heating demand / Annual method Calculapur) of the anpugl space heating ‘demand accordling to the energy balance method following EN 13790: no
Transmission + Ventilation - h (Solar gains + Internal gains)
Heating Space heating demand calculation Calculation procedure for the monthly method following EN 13790. Make appropriate selection in the 'Verification' worksheet, if es
Monthly method according to EN 13790 calculations should be performed following this procedure ¥
Heating Load Building heating load calculation Calculation _of tvhe nominal hegmn_g load us!n_g abalance pr_oceduye for the de5|g|j day: ves
max transmission + max ventilation - n (minimum solar gains + internal heat gains)
Determination of summer ventilation Ventilation in cooling case and estimation of air flow rates for natural ventilation during the summer period yes
Assessment of summer climate Calculation of the frequency of overheating as a measure of summer comfort yes
Monthly method for cooling demand Annual useful cooling demand calculation if present
Cooling units Latent cooling energy Calculation of the energy demand for dehumidification and choice of cooling method if present
Cooling load Building cooling load calculation Calculation of the daily average cooling load of the building no
DHW-Distribution Distribution losses; DHW requirement and losses Heat loss calculation of the distribution systems (heating; DHW); calculation of the useful heat requirement of DHW and storage ves

losses

SolarDHW Solar DHW heating

Solar contribution calculation for DHW and space heating contribution

if solar panels are

Electricity non-res

Aux Electricity

IHG non-res

HP Ground

used

by pt Electricity generation calculation of PV system no
Electricity demand for dwellings Calculation of the electricity demand of Passive Houses with residential use yes
Patterns of non-residential utilisation Input or selection of utilisation patterns for planning of electricity demand and internal heat gains no
Electricity demand for non-residential use Calculation of the electricity demand for lighting, electric devices and kitchens for non-residential buildings no
Auxiliary electricity demand Calculation of auxiliary electricity and corresponding primary energy demand yes
Internal heat gains in dwellings Calculation of the internal heat gains based on the Electricity and Aux Electricity sheets. no
Internal heat gains for non-residential use Calculation of the internal heat gains for non-residential buildings based on the 'Electricity non-res' worksheet and the occupancy no
Specific primary energy and CO, demands Selection of heat generators, calculation of the primary energy and CO, specific demands from the present results yes
Performance ratio of heat generator Calculation of the performance ratio of combined heat generation for heating and DHW by means of an electric heat pump compact if present
Compact heat pump unit unit exclusively, considering the specific project boundary conditions. p
Performance ratio of heat generation of the heat Calculation of the performance ratio for heat generation for one to two electric-run heat pumps, considering the specific project if present
pump boundary conditions. p
Ground probe or ground collector in combination Heat source calculation for a ground probe or horizontal subsoil heat exchanger for ground-coupled heat pumps, considering the if present
with a heat pump specific project boundary conditions. p
Performance ratio of heat generator For the calculation of the performance ratio of heat generation with standard boilers (NT and calorific boilers) for the project given if present
Boiler boundary conditions. P!
District heat transfer station Calculation of the final and primary energy demands (heat) if present
Database Table of primary energy factors following [GEMIS] No

PHPP, Instructions
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EnerPHit Verification

Photo or Drawing

Architecture:

Street:

Postcode/City:

Province/Country:

Energy consultancy:

Building:

Street:
Postcode/City:
Province/Country:
Building type:
Climate data set:
Climate zone:
Home owner / Client:
Street:
Postcode/City:
Province/Country:

Mechanical engineer:
Street:

Postcode/City:
Province/Country:

Certification:

Province

GR-Greece

ud---01-35,5 °N/ 24,1 °O

5: Warm

Altitude of location:

137 m

Street: Street:
Postcode/City: Postcode/City:
Province/Country: Province/Country: ‘
Year of construction: 2002 Interior temperature winter [°C]: 20,0 Interior temp. summer [°C]: 25,0
No. of dwelling units: 1 Internal heat gains (IHG) heating case [W/m?]: 35 IHG cooling case [W/m?]: 35
No. of occupants: 60,0 Specific capacity [Wh/K per m2 TFA]: 240 Mechanical cooling: X
Specific building characteristics with reference to the treated floor area
Alternative
Treated floor area m? 876,5 Criteria criteria Fullfilled??
Space heating Heating demand kWh/(m?2a) 0 < 15 -
es
Heating load W/m?2 15 < - - y
Space cooling Cooling & dehum. demand kWh/(m?2a) 12 < 17 17
es
Cooling load W/m2 18 < - 11 y
Frequency of overheating (> 25 °C) % - < - -
Frequency of excessively high humidity (> 12 g/kg) % 0 < 10 yes
Airtightness Pressurization test result nsg 1/h < 1,0 yes
Non-renewable Primary Energy (PE) PE demand kWh/(m?2a) < -
PER demand kWh/(m2a) < 60 68
Primary Energy Generation of renewable yes
Renewable (PER) energy (in relation to pro- kWh/(m2a) 31 > - 9
jected 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.

Task: First name:

Surname:

]

Issued on:

City:

EnerPHit Classic?

PHPP, Verification
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PH P P Ch ec k EnerPHit with PHPP Version 9.6a

K2 / Climate: 35,5 °N /24,1 °0/TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?2a)

Overview input errors

Congratulations! There are no error messages in your PHPP.

SummVent -
Cooling units -
DHW+Distribution @
SolarDHW -
PV -
Electricity -
Use non-res -
Electricity non-res @
IHG -
IHG non-res -
PER -
Compact -
E -
HP Ground -
Boiler -

Are results missing from 'Verification' worksheet? Possible causes can be found next

Heating demand / heating load will not be calculated because:

Cooling demand / cooling load is not calculated because:

PE / PER specific value is not calculated because:




The following information is based on the energy balance calculation entered

Plausibility check



Variant calculation

EnerPHit with PHPP Version 9.6a

K2 / Climate: 35,5 °N /24,1 °0 / TFA: 876 m? / Heating: 0,3 / Cooling: 12,2 (mea) / PER: 68,1
Active
2
2 c s c
Select the active 2 2 ] z 2 z e
® = k] 28 + B> > &
variant here s 7] = S = ata 23
>>55>>> [ % 2 £5 TS g2
& L £ ER 3 G5
Results Units 5 1 2 3 4 5 6
Heating demand kWh/(m?a) 0,3 19,0 42 03 03 03 61,0
Heating load Wim? 14,5 34,7 20,6 14,5 14,5 14,5 53,4
Cooling & dehum. demand kWh/(m?a) 12,2 59,6 448 12,2 12,2 12,2 145
Cooling load Wim? 17,7 51,1 38,5 17,7 17,7 17,7 295
Frequency of overheating (> 25 °C) %
PER demand KWh/(m?a) 68,1 2459 2230 2222 2222 68,1
EnerPHit Classic? yes /no yes no no no no yes
Final energy N - - - - - -
User determined results - - - - - - -
Input variables Units Value 1 2 3 4 5 6
Building assembly layers U-Value
Radiation balance Areas
Thermal bridges Areas
Windows and shading Windows Shading
Ventilation Ventilation
Summer ventilation SummVent
Heat generator PER
Compressor cooling units Cooling units
Supply air cooling|_check as appropriate X X X X X X
On/Off mode| _check as appropriate x X X X x x
Max. cooling capacity (sensible + latent) kw 23 22,7 22,7 22,7 227 227
Seasonal performance factor - 2 2 2 2 2 2
Recirculation cooling | check as appropriate
On/Off mode| check as appropriate
Max. cooling capacity (sensible + latent) KW 0
Volume flow rate at nominal power m¥h 0
Variable volume flow (check if appropriate) | check as appropriate
Seasonal performance factor - 1
check as x x x x
Waste heat to room (check if appropriate)|_check as appropriate x x x x
Seasonal performance factor - 2 2 2 2
Panel cooling [_check as appropriate | I |
Seasonal performance factor - 1 | |

User determined parameters

PHPP, Variants
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EnerPHit with PHPP Version 9.6a

Comparison between two variants

K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?2a)

Selection of comparison configuration

Description |1
Component type |5-Entire building
Building component

Calculation of the selected configuration

Poorer Better Difference / Savings /
energy efficiency energy efficiency Profit
Design according to variant 1-Existing 5-Passive House
Annual heating demand 18,966 0,301 kWh(m?a)
Minimum inside surface temperature - - °C
Investment costs
PermeTFA | COmPlete PermeTFA | COomPlete PermeTFA | COmPlete
building building building
Treated floor area (TFA) 1 876 1 876 1 876 m2
Investment costs minus financial support 0 0 0 0 0 0 €
Annuity (annual capital costs) 0,0 0 0,00 0 0,00 0 €/a
Operation (heating + cooling + mechanical ventilation)
Per m? of TFA | Entire building Per m? of TFA | Entire building Per m2 TFA C;UT(;)il:;e
Area 1 876 1 876 1 876 m2
Heating demand 19,0 16623 0,3 264 18,7 16360 kWh/a
Cooling + dehumidification demand 59,64 52271 12,19 10681 47,45 41590 kWh/a
CO, emissions 15,96 13991 6,87 6025 9,09 7966 kg/a
Primary energy renewable (PER) 16,01 37952 19,46 17057 23,84 20895 kWh/a
Annual operation costs 7,50 6575 3,23 2831 4,27 3743 €/a
| Cost-effectiveness
Maximal economically viable additional investment costs 134,76 ‘ 118119 €
Average cost for saved kWh of final energy 0,00 Cent/kWh
Total annual costs | 7,50 \ 6575 || 3,23 | 2831 | 427 || 374329 | €a
Information: The cost efficiency comparison has not been implemented on the basis of single building elements
Total annual costs [€/a]
Annuity (annual capital costs) = Annual operation costs
7000
6000 -
5000 -
4000 -
3000 -
2000 -
1000 -
0 i
Poorer energy efficiency Better energy efficiency
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Input of comparison configurations

Description

Insulation

Component type |5-Entire building

Building component

Variant "Poorer energy efficiency"

1-Existing

Investment costs [€]

Annual maintenance costs [€/a]

Variant "Better energy efficiency”

5-Passive House

Investment costs [€]

Annual maintenance costs [€/a]

Financial support (present value) [€]

Results (manual transfer)

Description

PHPP, Comparison
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Climate data

K2 / Climate: 35,5 °N /24,1 °0O / TFA: 876 m? / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

Data for heating Data from monthly balance

300

Selection of climate data Result overview Annual method Heating Cooling °Cc
Country:‘ud-User Data ‘ Annual heating demand 0,3 kWh/(m2a) Heating / cooling period 28 121 153 d/a
Region: ‘AII ‘ Heating load 14,5 Wim?2 Heating / cooling degree hours 7 19 -7 kKh/a
1-Sortierung: Alphabetisch Frequency of overheating % Radiation North 15 117 336 kWh/(m2a)
Climate data set:‘ud---01-35,5 °N/24,1°0 ‘ Sensible cooling 7.9 kWh/(m?a) Radiation East 35 353 620 kwWh/(m2a)
Climate zone: ‘ 5: warm ‘ Latent cooling 43 kWh/(m2a) Radiation South 70 355 622 kWh/(mza)
Cooling load 17,7 W/m2 Radiation West 36 118 338 kWh/(m2a)
i PER demand 68,1 kWh/(m2a) Horizontal radiation 62 376 1069 kWh/(m2a) Radiation North
Altitude . Radiation East
Weather station: ‘ 129,0 ‘m Radiation South
—&— Radiation West
Building Incatinn:‘ 137 ‘m
—— Horizontal radiation
= —e— Exterior temperature
E 0 Dew point temperature
T T T T T T
3 5 6 9 10 11 12
Month 1 2 3 4 5 6 7 [ 8 | 9 10 11 12 Heating load Cooling load PER
Days 31 28 31 30 31 30 31 | 31 | 30 31 30 31 Weather 1 | Weather2 | Weather1 | Weather 2 factors
ud--01-35,5 °N / 24,1 °O Latitude ° 355 Longitude ° 24,1 Altitude [m] 129 Daily temperature swing Summer [K] 3.3 Radiation: [W/m?] Radiation: [W/m?]
°C Exterior temperature 14,0 13,4 14,3 16,7 20,0 23,6 25,9 26,4 24,6 21,5 18,3 15,5 8,5 10,8 29,7 28,6 1,20 Household electri
kWh/(m2month) Radiation North 20 22 30 34 44 51 48 36 29 25 20 18 32 22 93 60 1,20 Domestic hot wat
kWh/(m2month) Radiation East 42 53 79 102 119 128 133 125 102 79 47 39 67 29 200 175 1,65 Heating
kWh/(m2month) Radiation South 100 106 124 112 93 82 91 118 146 154 110 95 142 53 170 251 1,45 Cooling
kWh/(m2month) Radiation West 43 53 80 102 119 128 133 126 103 79 47 39 69 29 200 175 1,90 Dehumidification
kWh/(m2month) Horizontal radiation 73 93 144 191 231 253 260 235 185 136 81 66 129 63 370 313
°C Dew point temperature 7,2 6,5 7,7 10,0 [ais) 16,3 18,3 18,7 16,7 14,0 11,4 8,7 21,7 21,7
°C Sky temperature 3,0 1,5 1,1 1,9 5,2 7,5 9,1 10,1 9,3 8,3 7,5 52 20,5 21,7
°C Ground temperature 19,7 19,6 19,6 19,8 20,0 24,5 24,7 24,8 24,8 24,6 20,2 19,9 19,6 19,6 24,8 24,8
Comment: Passipedia, satellite data
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U-value of bui

K2 / Climate: 35,5 °N / 24,1 °O /

EnerPHit with PHPP Version 9.6a

Iding assemblies

TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?a)

Secondary calculation: Equivalent thermal conductivity of still air spaces -> (on the right)
Wedge-shaped assembly layer -> (on the right)
Unheated / uncooled attic -> (on the right)

Assembly no. Building assembly description Interior insulation?
0lud ‘ngTEler’] Toixotrolia-OmromAivBodopn (106yeio) ‘ ‘ ‘
Heat transmission resistance [m2K/W]
Orientation of building element|2-Wall interior Rg| 0,13
Adjacent to|1-Outdoor air exterior Ree:| 0,04
Area section 1 X [W/(mK)]  Area section 2 (optional) L [W/(mK)] Area section 3 (optional) A [W/(mMK)] Thickness [mm]
Nuyooavida 0,582 12
MovwTiké UAIKO 0,041 50
ZKupOdeua B 225 2,035 150
MpocOnkn pévwaong 0,035 100
ETiXPITUA 0,080 3
Xpwua 0,786 1
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
] | | [316 e

U-value supplement

|:| W/(mz2K) U-value: W/(mZK)

Assembly no. Interior insulation?
02ud ‘onég 30cm-OTrAIocpéVO OKUPOBENA ‘
Heat transmission resistance [m2K/W]
Orientation of building element|2-Wall interior Ry 0,13
Adjacent to|1-Outdoor air exterior Ree:| 0,04
Area section 1 A [WI(mK)]  Area section 2 (optional) X [W/(mK)] Area section 3 (optional) A [W/(mMK)] Thickness [mm]
Emixpiopa 0,872 20
MovwTiké UAIKG 0,041 50
Aok6g KoAwva 2,035 300
MpooBnkn pévwaong 0,035 100
EMiXPIOUA 0,080 3
Xpwua 0,786 1
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
] [ 1 [az4 ]

U-value supplement

|:| W/(m?2K) U-value: W/(mZK)

Assembly no. Interior insulation?
03ud ‘Yﬂocn’l)\wpa 30cm-O1rAiopévo okupOdepa ‘
Heat transmission resistance [m2K/W]
Orientation of building element | 2-Wall interior Rg| 0,13
Adjacent to|1-Outdoor air exterior Re:| 0,04
Area section 1 . [WI(mK)]  Area section 2 (optional) L [W/(mK)] Area section 3 (optional) A [W/(mMK)] Thickness [mm]
Nuyooavida 0,582 12
MovwTiko UAIKO 0,041 50
ZKUpOSEua 2,035 300
MpooBnkn pévwaong 0,035 100
EMiXPIoUA 0,080 3
Xpwua 0,786 1
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

PHPP, U-Values
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— ) [mele
U-value supplementI:|W/(m2K) U-value: Wl(mZK)
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Assembly no. Interior insulation?

04ud AaTr.papp. Ze pil15-OmAiIouévo okupodeua 15 ‘
Heat transmission resistance [m2K/W]
Orientation of building element|3-Floor interior Rg| 0,10
Adjacent to|2-Ground exterior Ree: 0,00
Area section 1 A [W/(mK)]  Area section 2 (optional) A [W/(mK)] Area section 3 (optional) A [W/(mK)] Thickness [mm]
Mdpuapo 3,489 20
AoBeoTokoviapa 0,872 20
FapuTTUAOOKUPOSEPQ 0,640 60
MAdka 2,035 150
MovwTiké UAIKO 0,041 70
Emixpiopa 0,872 20
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

] | | [340 e

U-valuesupplement|:|W/(m2K) U-value:| 0,490 |wi(meK)

Assembly no. Interior insulation?
05ud ‘Aurr.uapp. Ze @.£8. 15-OmAIopévo oKupOdepa 20 ‘
Heat transmission resistance [m2K/W]
Orientation of building element|3-Floor interior Rg| 0,10
Adjacent to|2-Ground exterior Rg: 0,00
Area section 1 A [WI(mK)]  Area section 2 (optional) X [W/(mK)] Area section 3 (optional) A [W/(mMK)] Thickness [mm]
Mdppapo 0,200 10
MeuBpdvn 0,024 2
Moévwon 0,035 10
AoBeoToKoviaua 0,872 20
FaputruA/depa B 225 1,105 60
ITeydvwon 0,174 10
MAdka 2,035 150
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

] [ 1 [262 ]

U-value5upplement|:|W/(m2K) U-value:| 1,375 |wi(meK)

Assembly no. Interior insulation?
06ud ‘Opotpﬁ o€ J.0.X-ZKup6depa ‘
Heat transmission resistance [m2K/W]
Orientation of building element|1-Roof interior R 0,17
Adjacent to|1-Outdoor air exterior Ry.:| 0,04
Area section 1 X [W/(mK)]  Area section 2 (optional) A [W/(mK)] Area section 3 (optional) A [W/(mK)] Thickness [mm]
FaputruA/depa B 225 1,105 30
MAdka 2,035 150
MovwTiko UAIKO 0,035 200
ToipevTokovia 1,400 30
Yuypob uAikd 0,916 8
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

= T e

U-valuesupplement|:|W/(m2K) U-value:| 0,165 |wim)
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Assembly no. Interior insulation?

07ud ‘ng'rsplxr'] Toixotrolia-OmrTotmAivBodopun ‘
Heat transmission resistance [m2K/W]
Orientation of building element|2-Wall interior Ry 0,13
Adjacent to|1-Outdoor air exterior Ree!| 0,04
Area section 1 A [WI(mK)]  Area section 2 (optional) % [W/(mK)] Area section 3 (optional) X [W/(mK)] Thickness [mm]
Toipevrooavida 0,582 12
Tolpevrooavida 0,582 12
MovwTiko UAIKO 0,041 50
Nuyooavida 0,582 12
Mpoodnkn pévwong 0,035 100
ETiXPIoUA 0,080 3
0,786 1
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

] ] [190 Je

U-value supplementI:|W/(m2K) . W/(mZK)

Assembly no. Interior insulation?

08ud \ \
Heat transmission resistance [m2K/W]
Orientation of building element interior Rg;
Adjacent to exterior Rge:
Area section 1 A [WI(mK)]  Area section 2 (optional) % [W/(mK)] Area section 3 (optional) % [W/(mK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

= i —"

U-value supplement |:| W/(m2K) U-value: I:IW/(mZK)

Assembly no. Interior insulation?
ooud \ \
Heat transmission resistance [m2K/W]
Orientation of building element interior Rg;
Adjacent to exterior R
Area section 1 A [WI(mK)]  Area section 2 (optional) X [W/(mK)] Area section 3 (optional) A [W/(mMK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

= T

U-value supplement |:| W/(m2K) U-value: |:|W/(m2K)
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Assembly no. Interior insulation?

10ud \
Heat transmission resistance [m2K/W]
Orientation of building element interior Ry
Adjacent to exterior R
Area section 1 A [WI(mK)]  Area section 2 (optional) % [W/(mK)] Area section 3 (optional) X [W/(mK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% ‘ ‘ | cm

U-value supplement |:| W/(m2K) U-value: I:IW/(mZK)

Assembly no. Interior insulation?
11ud \ \
Heat transmission resistance [m2K/W]
Orientation of building element interior Ry
Adjacent to exterior Ree:
Area section 1 X [W/(mK)]  Area section 2 (optional) A [W/(mK)] Area section 3 (optional) A [WI(mK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

= i —"

U-value supplement |:| W/(m2K) U-value: :IW/(mZK)

Assembly no. Interior insulation?
12ud \ \
Heat transmission resistance [m2K/W]
Orientation of building element interior Rg;
Adjacent to exterior R
Area section 1 A [WI(mK)]  Area section 2 (optional) X [W/(mK)] Area section 3 (optional) A [W/(mMK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% ‘ | cm

U-value supplement |:| W/(m2K) U-value: |:|W/(m2K)

PHPP, U-Values
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Assembly no. Interior insulation?

13ud \
Heat transmission resistance [m2K/W]
Orientation of building element interior Ry
Adjacent to exterior R
Area section 1 A [WI(mK)]  Area section 2 (optional) % [W/(mK)] Area section 3 (optional) X [W/(mK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% ‘ ‘ | cm

U-value supplement |:| W/(m2K) U-value: I:IW/(mZK)

Assembly no. Interior insulation?
14ud \ \
Heat transmission resistance [m2K/W]
Orientation of building element interior Ry
Adjacent to exterior Ree:
Area section 1 X [W/(mK)]  Area section 2 (optional) A [W/(mK)] Area section 3 (optional) A [WI(mK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

= i —"

U-value supplement |:| W/(m2K) U-value: :IW/(mZK)

Assembly no. Interior insulation?
15ud ‘ ‘
Heat transmission resistance [m2K/W]
Orientation of building element interior Rg;
Adjacent to exterior R
Area section 1 A [WI(mK)]  Area section 2 (optional) X [W/(mK)] Area section 3 (optional) A [W/(mMK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% ‘ | cm

U-value supplement |:| W/(m2K) U-value: |:|W/(m2K)

PHPP, U-Values
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Assembly no. Interior insulation?

16ud \
Heat transmission resistance [m2K/W]
Orientation of building element interior Ry
Adjacent to exterior R
Area section 1 A [WI(mK)]  Area section 2 (optional) % [W/(mK)] Area section 3 (optional) X [W/(mK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% ‘ ‘ | cm

U-value supplement |:| W/(m2K) U-value: I:IW/(mZK)

Assembly no. Interior insulation?
17ud \ \
Heat transmission resistance [m2K/W]
Orientation of building element interior Ry
Adjacent to exterior Ree:
Area section 1 X [W/(mK)]  Area section 2 (optional) A [W/(mK)] Area section 3 (optional) A [WI(mK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

= i —"

U-value supplement |:| W/(m2K) U-value: :IW/(mZK)

Assembly no. Interior insulation?
18ud ‘ ‘
Heat transmission resistance [m2K/W]
Orientation of building element interior Rg;
Adjacent to exterior R
Area section 1 A [WI(mK)]  Area section 2 (optional) X [W/(mK)] Area section 3 (optional) A [W/(mMK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% ‘ | cm

U-value supplement |:| W/(m2K) U-value: |:|W/(m2K)

PHPP, U-Values
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Assembly no. Interior insulation?

19ud \
Heat transmission resistance [m2K/W]
Orientation of building element interior Ry
Adjacent to exterior R
Area section 1 A [WI(mK)]  Area section 2 (optional) % [W/(mK)] Area section 3 (optional) X [W/(mK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total
100% ‘ ‘ | cm

U-value supplement |:| W/(m2K) U-value: I:IW/(mZK)

Assembly no. Interior insulation?
20ud \ \
Heat transmission resistance [m2K/W]
Orientation of building element interior Ry
Adjacent to exterior Ree:
Area section 1 X [W/(mK)]  Area section 2 (optional) A [W/(mK)] Area section 3 (optional) A [WI(mK)] Thickness [mm]
Percentage of sec. 1 Percentage of sec. 2 Percentage of sec. 3 Total

= i —"

U-value supplement |:| W/(m2K) U-value: :IW/(mZK)

PHPP, U-Values
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Areas determination

K2 / Climate: 35,5 °N /24,1 °0O / TFA: 876 m? / Heating: 0,3 kWh/(m?a) / Cooling: 12,2 kWh/(m?2a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

i . Average U- | Radiation- Radiation-
Sum mary Building assembly overview o s ot ) Gamllhg
Temp.- Group . o season period
= Area group ey Area / Length Unit Comment [W/(m2K)] [kWh/a] [kWhia]
Treated floor area 1 876,48 m? |Treated floor area according to PHPP manual 4 Months 5 Months
A North windows 2 22,92 m?2 North windows 0,844 207 598
A East windows 3 69,00 m?2 Results come from the 'Windows' worksheet. East windows 0,909 3305 3897
A South windows 4 16,12 m? Window areas are subtracted from individual opaque areas. South windows 0,813 225 409
A West windows 5 69,00 m? which is displayed in the 'Windows' worksheet. West windows 0,909 1212 3171
A Horizontal windows 6 0,00 m?2 Horizontal windows
A Exterior door 7 7,92 m? |Please subtract area of door from respective building assembly Exterior door 4,500
A External wall - Ambient 8 1155,04 m?2 |Temperature zone is ambient air External wall - Ambient 0,228 -447 -691
B External wall - Ground 9 0,00 m? |Temperature zone "B" is the ground External wall - Ground
A |Roof/Ceiling - Ambient 10 741,12 m?2 Roof/Ceiling - Ambient 0,165 -659 -800
B Floor slab / Basement ceiling 11 648,48 m? Floor slab / Basement ceiling 1,375
12 0,00 m? _[Temperature zones "A' " and "X" may be used. NOT "I"
13 0,00 m2 [Temperature zones "A", ,"P" and "X" may be used. NOT "I" Factor for X
X 14 0,00 m2_|Temperature zone "X": Please provide user-defined reduction factor (0 < ft < 1): [ 75%
Thermal bridges - Overview ¥ [W/(mK)]
A Thermal bridges Ambient 15 357,60 m |Unitsinm Thermal bridges Ambient -0,148
P Perimeter thermal bridges 16 114,88 m__[Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,900
B |Thermal bridges FS/BC 17 0,00 m_|Unitsinm Thermal bridges FS/BC
I Building element towards neigh 18 0,00 m2 [No heat losses, only considered for the heating load calculation Building element towards neighbour
Total thermal envelope 2729,60 m2 Average therm. envelope 0,557
Go to building components list
Area input 2-Sorting: BY ID
. Angle of
To User sub- Subtraction . - - R . . .
- o . Quan a b User deter- y ) Area Selection building assembly / U-Value Deviation inclination . . Reduction factor Exterior Exterior
Area no.| Building assembly description g:\?(;lp Assigned to group tity X ( [m] X ml + mined [m?] tra[nﬁ:;?n wmd?l\%:;reas e Building system [WI(m2K)] from North ———— Orientation shading absorpivity emissivity
} horizontal
Projected building footprint 0 Projected building footprint 1 [ x( 15,44 X 48,00 + - ) 741,1
Treated floor area 1 Treated floor area 1 X ( X + 876,48 - ) 876,5
Exterior door 7 Exterior door 2 x( 1,80 X 2,20 + - )- 79 Exterior door 4,50
1 |BIA YmooToAwpa 1, 1o6yeio 8  |External wall - Ambient 1 x| o060 |[x| 350 |+ . )- 0,0 21 e T 0,224 315 %0 West 0,70 0,10 0,90
OmAiopévo okupodepa
2 |BIA Eg1oix0g 1, 106yEI0 8  |External wall - Ambient 1 [x(| 28 |[x| 350 |+ - )- 19 8,1 O ek oo ol 0,228 315 D) West 0,70 0,10 0,90
OmrromAivBoSoui (106yeio)
3 |BIA YmootoAwpa 2, ioéysio 8 |External wall - Ambient 1 |x¢| o060 |[x| 350 |+ . )- 0.0 21  |03ud-Ymootohwpa 30cm- 0,224 315 9 West 0,70 0,10 0,90
OmAiouévo okup6deua
4 |BIA EgToixog 2, 106yEI0 8  |Extenal wall - Ambient 1 [x(| 445 |[x| 350 |+ . )- 38 118 |Mud-Edwrepii roixomorio- 0,228 315 %0 West 0,70 0,10 0,90
OmrromAivBoSoui (106yeio)
5 |BIA YmooToAwpa 3, 1o6yeio 8 |External wall - Ambient 1 |x¢| os0 |[x| 3s0 |+ . )- 00 28 |03ud-YmooriAwpa 30cm- 0224 315 % West 0,70 0,10 0,90
OmAiouévo okup6deua
6 |BIA EgToix0g 3, 106yEI0 8  |External wall - Ambient 1 [x(| 205 |[x| 350 |+ - )- 19 53 O ek oo ol 0,228 315 D) West 0,70 0,10 0,90
OmrromAivBoSoui (106yeio)
7 |BIA YrooToAwpa 4, 106yeIo 8 |External wall - Ambient 1 |x¢| os0 |[x| 3s0 |+ . )- 00 28 |3ud-YmooriAwpa 30cm- 0224 315 % West 0,70 0,10 0,90
OmAiouévo okup6deua
8 |BIA Eg.Toixog 4, 106yei0 8  |External wall - Ambient 1 [x(| 300 |[x| 350 |+ - )- 19 8,6 O ek oo ol 0,228 315 D) West 0,70 0,10 0,90
OmrromAivBoSoui (106yeio)
9 |BIA YrootoAwpa 5, icéysio 8 |External wall - Ambient 1 |x¢| os0 |[x| 3s0 |+ . )- 00 28  |3ud-YmooriAwpa 30cm- 0224 315 % West 0,70 0,10 0,90
OmAiouévo okup6deua
10  |BIA E&1oix0g 5, 106yEI0 8  |External wall - Ambient 1 [x(| 430 |[x| 350 |+ - )- 38 113 |Yud-Ewrepii roixomolia- 0,228 315 D) West 0,70 0,10 0,90
OmrromAivoBoun (106veio)
11 |B/A YmooToAwpa 6, 106yEI0 8  |External wall - Ambient 1 [x(| o090 [x| 350 |+ - )- 0,0 3,2 e ST 0,224 315 9 West 0,70 0,10 0,90
OmAiouévo okup6deua
12 |BIA E&1oix0g 6, 106yEI0 8  |External wall - Ambient 1 (x| 217 |x| 350 |+ - )- 19 5,7 01ud-Edwrepikij roiyorroria- 0,228 315 D) West 0,70 0,10 0,90
OmrromAivBoSoun (106veio)
13 |B/A YmootoAwpa 7, 106yeio 8  |External wall - Ambient 1 x(| 165 |[x| 35 |+ - )- 0,0 58 e ST 0,224 315 90 West 0,70 0,10 0,90
OmAiouévo okup6deua
14 |BIA E€.Toixog 7, 106ysio 8  |Extemal wall - Ambient 1| x(| 187 |x 350 |+ - )- 1,9 4,6 01ud-Edwrepikij roiyorroria- 0,228 315 20 West 0,70 0,10 0,90
OmrromAivBoBoun (106veio)
15 |B/A YmooToAwpa 8, 106yEI0 8  |External wall - Ambient 1 [x(| o030 |[x| 350 |+ - )- 0,0 11 S e ST 0,224 315 ) West 0,70 0,10 0,90
OmAiouévo okup6deua
16  |B/A E&.1oixog 8, 106yEI0 8 |External wall - Ambient 1 [x(| 300 |[x| 350 |+ - )- 19 8,6 01ud-Edwrepikij roiyorroria- 0,228 315 D) West 0,70 0,10 0,90
OmrromAivoSoun (106veio)
17  |BIA YmootoAwpa 9, 106yeio 8  |External wall - Ambient 1 [x(| o8 [x| 35 |+ - )- 0,0 2,8 S e ST 0,224 315 90 West 0,70 0,10 0,90
OmAiouévo okup6deua
18  |BIA E&Toix0g 9, 106yEI0 8 |External wall - Ambient 1 [x(| 205 |x| 350 |+ - )- 19 53 01ud-Edwrepikij roiyorroria- 0,228 315 D) West 0,70 0,10 0,90
OmrromAiv8oBoun (106veio)

PHPP, Areas
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Areas determination
K2 / Climate: 35,5 °N /24,1 °0O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

i . Average U- | Radiation- Radiation-
Sum mary Building assembly overview o s ot ) Gamllhg
Temp.- Group . o season period
= Area group ey Area / Length Unit Comment [W/(m2K)] [kWh/a] [kWhia]
Treated floor area 1 876,48 m? |Treated floor area according to PHPP manual 4 Months 5 Months

A North windows 2 22,92 m?2 North windows 0,844 207 598

A East windows 3 69,00 m?2 Results come from the 'Windows' worksheet. East windows 0,909 3305 3897

A South windows 4 16,12 m? Window areas are subtracted from individual opaque areas. South windows 0,813 225 409

A West windows 5 69,00 m? which is displayed in the 'Windows' worksheet. West windows 0,909 1212 3171

A Horizontal windows 6 0,00 m?2 Horizontal windows

A Exterior door 7 7,92 m? |Please subtract area of door from respective building assembly Exterior door 4,500

A External wall - Ambient 8 1155,04 m?2 |Temperature zone is ambient air External wall - Ambient 0,228 -447 -691

B External wall - Ground 9 0,00 m? |Temperature zone "B" is the ground External wall - Ground

A |Roof/Ceiling - Ambient 10 741,12 m?2 Roof/Ceiling - Ambient 0,165 -659 -800

B Floor slab / Basement ceiling 11 648,48 m? Floor slab / Basement ceiling 1,375

12 0,00 m? _[Temperature zones "A' " and "X" may be used. NOT "I"
13 0,00 m2 [Temperature zones "A", ,"P" and "X" may be used. NOT "I" Factor for X

X 14 0,00 m2_|Temperature zone "X": Please provide user-defined reduction factor (0 < ft < 1): [ 75%
Thermal bridges - Overview ¥ [W/(mK)]

A Thermal bridges Ambient 15 357,60 m |Unitsinm Thermal bridges Ambient -0,148

P Perimeter thermal bridges 16 114,88 m__[Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,900

B |Thermal bridges FS/BC 17 0,00 m_|Unitsinm Thermal bridges FS/BC

I Building element towards neigh 18 0,00 m2 [No heat losses, only considered for the heating load calculation Building element towards neighbour

Total thermal envelope 2729,60 m2 Average therm. envelope 0,557

Go to building components list

19 |BIA YmooTiAwpa 10, 106yzI0 8 |External wall - Ambient 1 |x(| os |x| 350 |+ - )- 00 28 A T 0,224 315 % West 0,70 0,10 0,90
OmAiouévo okupddeua

20 |BIA E€toixoc 10, 106yeio 8  |External wall - Ambient 1 x(| 475 |[x| 350 |+ . )- 38 128  |Vud-Edwrepiki roixomoiia- 0,228 315 EN) West 0,70 0,10 0,90
OnromAivBoSoui (1g6veio)

21 |BIA YmootiAwpa 11, 106yzi0 8  |External wall - Ambient 1 |x(| o060 |x| 350 |+ - )- 00 21 A T 0,224 315 % West 0,70 0,10 0,90
OmAiouévo okupddeua

22 |BIA E&Toixoc 11, 106yei0 8  |External wall - Ambient 1 [ x(| 2855 [x 350 |+ - )- 1,9 7,0 01ud-Edwrepikij Toryorroria- 0,228 315 90 West 0,70 0,10 0,90
OnromAivBoSoui (1g6vio)

23 |BIA YmooTiAwpa 12, 106yEI0 8 |External wall - Ambient 1 |x(| o060 |x| 350 |+ - )- 00 21 e S e 0,224 315 % West 0,70 0,10 0,90
OmAiopévo okupddeua

24 |BIA Aokée, 106yEi0 8  |External wall - Ambient 1 |x(| 4200 |x| os0 |+ - )- 0,0 21,0 gi‘l“z:a‘::‘;‘ Slcm Ophiopeve 0,224 315 20 West 0,70 0,10 0,90

25 |BIA YmooToAwpa 1, pGyTOg 8  |External wall - Ambient 1 |x(| os |x| 350 |+ - )- 00 28 e S e 0,224 315 % West 0,70 012 0,90
OmAiopévo okupddeua

26 |BIA E€.10ix0c 1, TptaTOG 8  |Extemal wall - Ambient 1 [x(| 205 |[x| 35 |+ - )- 19 53 U T e 0,230 315 % West 0,70 012 0,90
OmrromrAivBodoun

27 |BIA YmooTiAwpa 2, pGyTOg 8  |External wall - Ambient 1 |x(| o060 |x| 350 |+ - )- 00 21 e S e 0,224 315 % West 0,70 012 0,90
OmAhiopévo okupddeua

28 |BIA E&.Toixog 2, mpiatog 8 |External wall - Ambient 1 |x¢| 28 |[x| 350 |+ - )- 19 g1 |07ud-Edwrepin Toiomoiia- 0,230 315 90 West 0,70 012 0,90
OmrromrAivBodoun

29 |BIA YmooTiAwpa 3, TpGyTog 8 |External wall - Ambient 1 |x(| o060 |x| 350 |+ - )- 00 21 e S e 0,224 315 % West 0,70 012 0,90
OmAiopévo okupddeua

30  |B/A E€1oixog 3, mpitog 8 |External wall - Ambient 1 [x(| 445 |x| 350 |+ : )- 38 118 |07ud-EGwrepid rorxomorio- 0,230 315 90 West 0,70 012 0,90
OmrromrAivBodoun

31 |B/A YmootiAwpa 4, TpTog 8 |External wall - Ambient 1 |x(| os |x| 350 |+ - )- 00 28 e S e 0,224 315 % West 0,70 012 0,90
OmAiopévo okupddeua

32 |BIA E&.Toixog 4, TpiyTOg 8  |External wall - Ambient 1 [x(| 205 |[x| 350 |+ - )- 19 53 U T e 0,230 315 9 West 0,70 0,12 0,90
OmrromrAivBodoun

33 |BIA YmooToAwpa 5, TpGyTOS 8  |Extemal wall - Ambient 1 [x(| os |[x| 35 |+ - )- 0,0 28 N e T 0,224 315 % West 0,70 012 0,90
OmAiopévo okupddeua

34 |BIA E£1oixog 5, mpiTog 8 |External wall - Ambient 1 [x(| 300 [x| 350 |+ ; )- 1.9 86 |LMSEtOReENCRelc 0,230 315 90 West 0,70 012 0,90
OmrromrAivBodoun

35  |BIA YmooToAwpa 6, TpGITOS 8  |Extemal wall - Ambient 1 [x(| os |[x| 35 |+ - )- 0,0 28 N e T 0,224 315 % West 0,70 012 0,90
OmAiopévo okupddeua

36 |B/A E£1oixog 6, mpiTog 8 |External wall - Ambient 1 [x(| ae0 |x| 350 |+ ; )- 38 123 |07ud-Edwrepii rorxomorio- 0,230 315 90 West 0,70 012 0,90
OmrromrAivBodoun

37 |BIA YmooToAwpa 7, TpGyTOg 8  |Extemal wall - Ambient 1 [x(| o060 |[x| 350 |+ - )- 0,0 21 N T 0,224 315 % West 0,70 012 0,90
OmAiopévo okupddeua

38 |BIA E£1oixog 7, mpiTog 8 |External wall - Ambient 1 x| 217 |x| 3s0 |+ ; )- 1,9 57  |07ud-Edwrepi Toiomoiia- 0,230 315 90 West 0,70 012 0,90
OmrromrAivBodoun

39 |BIA YmooToAwya 8, TpGTOS 8  |Extemal wall - Ambient 1 [x(| 170 |[x| 35 |+ - )- 0,0 6,0 N e T 0,224 315 % West 0,70 012 0,90
OmAiopévo okupddeua

40 |BIA E-1oixog 8, mpitog 8 |External wall - Ambient 1 x| 18 |x| 350 |+ ; )- 1,9 45  |07ud-Edwrepin Torgomoiia- 0,230 315 90 West 0,70 012 0,90
OmrromrAivBodoun

41 |BIA YmooToAwpa 9, TPGITOS 8  |Extemal wall - Ambient 1 [x(| o030 |[x| 35 |+ - )- 0,0 11 N e T 0,224 315 % West 0,70 012 0,90
OmAiopévo okupddeua

PHPP, Areas

PHPP_V9.6a_EN_Variants_K2




Areas determination
K2 / Climate: 35,5 °N /24,1 °0O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

i . Average U- | Radiation- Radiation-
Sum mary Building assembly overview o s ot ) Gamllhg
Temp.- Group . o season period
= Area group ey Area / Length Unit Comment [W/(m2K)] [kWh/a] [kWhia]
Treated floor area 1 876,48 m? |Treated floor area according to PHPP manual 4 Months 5 Months

A North windows 2 22,92 m?2 North windows 0,844 207 598

A East windows 3 69,00 m?2 Results come from the 'Windows' worksheet. East windows 0,909 3305 3897

A South windows 4 16,12 m? Window areas are subtracted from individual opaque areas. South windows 0,813 225 409

A West windows 5 69,00 m? which is displayed in the 'Windows' worksheet. West windows 0,909 1212 3171

A Horizontal windows 6 0,00 m?2 Horizontal windows

A Exterior door 7 7,92 m? |Please subtract area of door from respective building assembly Exterior door 4,500

A External wall - Ambient 8 1155,04 m?2 |Temperature zone is ambient air External wall - Ambient 0,228 -447 -691

B External wall - Ground 9 0,00 m? |Temperature zone "B" is the ground External wall - Ground

A |Roof/Ceiling - Ambient 10 741,12 m?2 Roof/Ceiling - Ambient 0,165 -659 -800

B Floor slab / Basement ceiling 11 648,48 m? Floor slab / Basement ceiling 1,375

12 0,00 m? _[Temperature zones "A' " and "X" may be used. NOT "I"
13 0,00 m2 [Temperature zones "A", ,"P" and "X" may be used. NOT "I" Factor for X

X 14 0,00 m2_|Temperature zone "X": Please provide user-defined reduction factor (0 < ft < 1): [ 75%
Thermal bridges - Overview ¥ [W/(mK)]

A Thermal bridges Ambient 15 357,60 m |Unitsinm Thermal bridges Ambient -0,148

P Perimeter thermal bridges 16 114,88 m__[Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,900

B |Thermal bridges FS/BC 17 0,00 m_|Unitsinm Thermal bridges FS/BC

I Building element towards neigh 18 0,00 m2 [No heat losses, only considered for the heating load calculation Building element towards neighbour

Total thermal envelope 2729,60 m2 Average therm. envelope 0,557

Go to building components list

42 |BIA E&.Toixog 9, TpiTOg 8  |External wall - Ambient 1 [x(| 300 |[x| 350 - )- 19 8,6 Ol Pk rononelite 0,230 315 D) West 0,70 0,12 0,90
OnromAivBodoun

43 |BIA YmrooToAwpa 10, Tp@Tog 8  |External wall - Ambient 1 [x(| o080 [x 3,50 - )- 0,0 2.8 AR T 0,224 315 90 West 0,70 0,12 0,90
OmAiouévo okupodeua

44 |BIA E&.Toixog 10, TpiTOg 8  |External wall - Ambient 1 [x(| 205 |[x| 350 - )- 19 53 Ol Pk rononelite 0,230 315 D) West 0,70 0,12 0,90
OnromAivBodoun

45 |BIA YmrooToAwpa 11, Tp@Tog 8  |External wall - Ambient 1 [x(| o080 [x 3,50 - )- 0,0 2.8 AR T 0,224 315 90 West 0,70 0,12 0,90
OmAiouévo okupodeua

46 |BIA E£.Toixog 11, TpiyTOg 8  |External wall - Ambient 1 [x(| 475 |[x| 350 - )- 38 128 |7ud-Edwrepiki roixomoria- 0,230 315 LN West 0,70 0,12 0,90
OnromAivBodoun

47 |BIA YmootoAwpa 12. mpiTog 8 |External wall - Ambient 1 [x(| o060 |x| 350 : )- 00 21 |Susiocriivnaions 0,224 315 90 West 0,70 012 0,90
OmAiouévo okup6deua

48 |BIA E£.Toixog 12, TpiyTog 8  |External wall - Ambient 1 [x(| 255 |[x| 350 - )- 19 7,0 Ol oK oo nelite 0,230 315 LN West 0,70 0,12 0,90
OnromAivBodoun

49 |BIA YmootuAwpa 13, mpistog 8 |External wall - Ambient 1 [x¢| o060 |x| 350 . )- 00 21  |03ud-Ymootohwpa 30cm- 0224 315 % West 0,70 012 0,90
OmAiouévo okup6deua

50 |B/A E&Toixog 13, WpwTog 8  |External wall - Ambient 1 [x(| 205 |[x| 350 - )- 19 53 Ol oK oo nelite 0,230 315 D) West 0,70 0,12 0,90
OnromAivBodoun

51 |BIA Ymootohwpa 14, mpiatog 8 |External wall - Ambient 1 [x¢| ogo |x| 350 . )- 00 28 |3ud-YmooriAwpa 30cm- 0,224 315 % West 0,70 012 0,90
OmAiouévo okup6deua

52 |BIA Aokog, Tp@TOG 8  |Extemal wall - Ambient 1 [x(| 4800 |[x| o050 - )- 0,0 24,0 gi‘;:;z::g SlcnOrAcHi 0,224 315 % West 0,70 012 0,90

53 |B/A E-toixog, Seutepog 8 |External wall - Ambient 1 [x(| 4800 |x| 300 : y-| 120 1320  [LaECuTeAelxopoly 0,230 315 90 West 0,70 012 0,90
OmrromrAivBodoun

54 |N/A YmootoAwya 1, 106y£i0 8 |External wall - Ambient 1 |x(| o060 |x| 350 - )- 00 21 e S e 0,224 135 % East 0,70 0,10 0,90
OmAiopévo okupddeua

55 |N/A Eg1oixog 1, 106yeio 8 |External wall - Ambient 1 [x(| 28 |x| 350 : )- 1.9 g1 |[LuSEtoReEIooRolcs 0,228 135 90 East 0,70 0,10 0,90
OmnromAivBodoun (106veio)

56 |N/A YmooToAwpa 2, 1G6yzio 8  |Extemal wall - Ambient 1 [x(| o060 |[x| 350 - )- 0,0 21 N e T 0,224 135 % East 0,70 0,10 0,90
OmAiopévo okupddeua

57 |N/A E&Toixoc 2, 106ygio 8 |External wall - Ambient 1 [ x¢| 445 |x| 350 . )- 38 118  |fud-Edwrepii roixomoiio- 0,228 135 % East 0,70 0,10 0,90
OmnromrAivBodoun (1g6veio)

58  |N/A YmootoAwpa 3, 106yzio 8  |Extemal wall - Ambient 1 [x(| o8 |[x| 350 - )- 0,0 28 N e T 0,224 135 % East 0,70 0,10 0,90
OmAiopévo okupddeua

59  |N/A E£.Toixog 3, 106y€i0 8  |External wall - Ambient 1 [x(| 205 |[x| 350 - )- 19 53 R TepIKolOTOlC 0,228 135 9 East 0,70 0,10 0,90
OmnromAivBodoun (1g6veio)

60 |N/A YmootoAwpa 4, 1G6yzio 8  |Extemal wall - Ambient 1 [x(| o8 |[x| 350 - )- 0,0 28 N T 0,224 135 % East 0,70 0,10 0,90
OmAiopévo okupddeua

61 |N/A E&.Toixog 4, 106y€i0 8  |External wall - Ambient 1 [x¢| 300 [x| 350 - )- 19 8,6 R TepIK ol TOlc 0,228 135 ) East 0,70 0,10 0,90
OmnromAivBodoun (1g6veio)

62  |N/A YmootoAwpa 5, 106yzio 8  |Extemal wall - Ambient 1 [x(| o8 |[x| 350 - )- 0,0 28 N e T 0,224 135 % East 0,70 0,10 0,90
OmAiopévo okupddeua

63 |N/A E&.Toixog 5, 106yeI0 8 |External wall - Ambient 1 [ x¢| 430 |x| 350 . )- 38 113 |fud-EGwrepid roixomoiio- 0,228 135 9 East 0,70 0,10 0,90
OmnromAivBodoun (1g6veio)

64  |N/A YmooToAwpa 6, 1G6yzio 8  |Extemal wall - Ambient 1 [x(| o9 |[x| 350 - )- 0,0 3,2 N e T 0,224 135 % East 0,70 0,10 0,90
OmAiopévo okupddeua

PHPP, Areas

PHPP_V9.6a_EN_Variants_K2




Areas determination
K2 / Climate: 35,5 °N /24,1 °0O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

i . Average U- | Radiation- Radiation-
Sum mary Building assembly overview o s ot ) Gamllhg
Temp.- Group . o season period
= Area group ey Area / Length Unit Comment [W/(m2K)] [kWh/a] [kWhia]
Treated floor area 1 876,48 m? |Treated floor area according to PHPP manual 4 Months 5 Months

A North windows 2 22,92 m?2 North windows 0,844 207 598

A East windows 3 69,00 m?2 Results come from the 'Windows' worksheet. East windows 0,909 3305 3897

A South windows 4 16,12 m? Window areas are subtracted from individual opaque areas. South windows 0,813 225 409

A West windows 5 69,00 m? which is displayed in the 'Windows' worksheet. West windows 0,909 1212 3171

A Horizontal windows 6 0,00 m?2 Horizontal windows

A Exterior door 7 7,92 m? |Please subtract area of door from respective building assembly Exterior door 4,500

A External wall - Ambient 8 1155,04 m?2 |Temperature zone is ambient air External wall - Ambient 0,228 -447 -691

B External wall - Ground 9 0,00 m? |Temperature zone "B" is the ground External wall - Ground

A |Roof/Ceiling - Ambient 10 741,12 m?2 Roof/Ceiling - Ambient 0,165 -659 -800

B Floor slab / Basement ceiling 11 648,48 m? Floor slab / Basement ceiling 1,375

12 0,00 m? _[Temperature zones "A' " and "X" may be used. NOT "I"
13 0,00 m2 [Temperature zones "A", ,"P" and "X" may be used. NOT "I" Factor for X

X 14 0,00 m2_|Temperature zone "X": Please provide user-defined reduction factor (0 < ft < 1): [ 75%
Thermal bridges - Overview ¥ [W/(mK)]

A Thermal bridges Ambient 15 357,60 m |Unitsinm Thermal bridges Ambient -0,148

P Perimeter thermal bridges 16 114,88 m__[Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,900

B |Thermal bridges FS/BC 17 0,00 m_|Unitsinm Thermal bridges FS/BC

I Building element towards neigh 18 0,00 m2 [No heat losses, only considered for the heating load calculation Building element towards neighbour

Total thermal envelope 2729,60 m2 Average therm. envelope 0,557

Go to building components list

65 |N/A E&Toix0c 6, 106YEI0 8 |External wall - Ambient 1 |x(| 217 |x| 350 - )- 19 57 OIS T s 0,228 135 % East 0,70 0,10 0,90
OnromAivBodoun (1g6veio)

66  |N/A YmootuAwpa 7, 1o6yeio 8  |External wall - Ambient 1 [ x| 165 [x 3,50 - )- 0,0 58 AR T 0,224 135 90 East 0,70 0,10 0,90
OmAiouévo okupodeua

67 |NIA E&Toixoc 7, 106yEI0 8  |External wall - Ambient 1 |x(| 187 |x| 350 - )- 19 46 OIS Tl 0,228 135 % East 0,70 0,10 0,90
OnromAivBodoun (1g6veio)

68  |N/A YmootuAwpa 8, 1o6yeio 8  |External wall - Ambient 1 [x(| o030 [x 3,50 - )- 0,0 11 AR T 0,224 135 90 East 0,70 0,10 0,90
OmAiouévo okupodeua

69 |N/A E&.1oixog 8, 106yEI0 8  |External wall - Ambient 1 [x(| 300 |[x| 350 - )- 19 8,6 O ek oo ol 0,228 135 D) East 0,70 0,10 0,90
OmrromAivBoSoui (106yeio)

70 |N/A YmootoAwpa 9, 1o6yeio 8  |External wall - Ambient 1 [x(| o8 |[x| 350 - )- 0,0 2,8 e Sy 0,224 135 90 East 0,70 0,10 0,90
OmAiouévo okup6deua

71 |NIA E&1oixog 9, 106yEI0 8  |External wall - Ambient 1 [x(| 205 |[x| 350 - )- 19 53 O ek oo ol 0,228 135 D) East 0,70 0,10 0,90
OmrromAivBoSoui (106yeio)

72 |N/A YmootoAwpa 10, 1o6yeio 8  |External wall - Ambient 1 [x(| o8 |[x| 350 - )- 0,0 2,8 e Sy 0,224 135 90 East 0,70 0,10 0,90
OmAiouévo okup6deua

73 |NIA E€& Toixog 10, 106yeio 8  |External wall - Ambient 1 [x(| 475 |x| 350 - )- 38 128  |Yud-Edwrepiki roixomolia- 0,228 135 D) East 0,70 0,10 0,90
OmrromAivBoSoui (106yeio)

74 |N/A YmootoAwpa 11, 1o6yeio 8  |External wall - Ambient 1 [x(| o060 |[x| 350 - )- 0,0 2,1 NGO 0,224 135 90 East 0,70 0,10 0,90
OmAiouévo okup6deua

75 |NIA E€&Toixog 11, 106yeio 8  |External wall - Ambient 1 [x(| 255 |[x| 350 - )- 19 7,0 O ek oo ol 0,228 135 D) East 0,70 0,10 0,90
OmrromAivBoSoun (106yeio)

76 |N/A YmootoAwpa 12, 1o6yeio 8  |External wall - Ambient 1 [x(| o060 |[x| 350 - )- 0,0 2,1 NGO 0,224 135 90 East 0,70 0,10 0,90
OmAiouévo okup6deua

77 |NIA Dokég, 106yeI0 8  |Extemal wall - Ambient 1 [x(| 4200 [x| o050 - )- 0,0 21,0 gi‘;:;z::g SlcnOrAcHi 0,224 135 % East 0,70 0,10 0,90

78 |N/A YmootoAwpa 1, Tpitog 8  |External wall - Ambient 1 [x(| o8 |[x| 350 - )- 0,0 2,8 e Sy 0,224 135 90 East 0,70 0,12 0,90
OmAiouévo okup6deua

79 |NIA E&Toixog 1, TpiTog 8  |External wall - Ambient 1 [x(| 205 |[x| 350 - )- 19 53 07ud-Edwrepikij roiyorroria- 0,230 135 D) East 0,70 0,12 0,90
OmrromrAivBoSoun

80 |N/A YmooToAwpa 2, Tp@TOC 8  |External wall - Ambient 1 [x(| o060 |[x| 350 - )- 0,0 2,1 SN T 0,224 135 %0 East 0,70 0,12 0,90
OmAiouévo okup6Seua

81 |N/A E€.Toixog 2, mpiTog 8  |External wall - Ambient 1 [x(| 28 |[x| 350 - )- 19 8,1 07ud-Edwrepikij roiyorroria- 0,230 135 D) East 0,70 0,12 0,90
OmrromrAivBoSoun

82 |N/A YmooToAwpa 3, Tp@Tog 8  |Extenal wall - Ambient 1 [x(| o060 |[x| 350 - )- 0,0 2,1 SN T 0,224 135 %0 East 0,70 0,12 0,90
OmAiouévo okup6Seua

83 |N/A E€.Toixog 3, mpitog 8  |External wall - Ambient 1 [x(| 445 |[x| 350 - )- 38 118 |P7ud-Edwrepiki roixomolia- 0,230 135 D) East 0,70 0,12 0,90
OmrromrAivBoSoun

84 |N/A YmooToAwpa 4, Tp@TOC 8  |Extenal wall - Ambient 1 [x(| o8 |[x| 350 - )- 0,0 2,8 S e ST 0,224 135 90 East 0,70 012 0,90
OmAiouévo okup6deua

85 |N/A E€.Toixog 4, TpiyTog 8  |External wall - Ambient 1 [x(| 205 |[x| 350 - )- 19 53 07ud-Edwrepikij roiyorroria- 0,230 135 D) East 0,70 0,12 0,90
OmrromrAivBoSoun

86  |N/A YmmooToAwpa 5, Tp@TOC 8  |Extenal wall - Ambient 1 [x(| o8 |[x| 350 - )- 0,0 2,8 S e ST 0,224 135 90 East 0,70 012 0,90
OmAiouévo okup6deua

87 |NIA E€.Toixog 5, mpitog 8  |External wall - Ambient 1 [x(| 300 [x| 350 - )- 19 8,6 07ud-Edwrepikij roiyorroria- 0,230 135 D) East 0,70 0,12 0,90
OmrromrAivBoSoun

PHPP, Areas

PHPP_V9.6a_EN_Variants_K2




Areas determination
K2 / Climate: 35,5 °N /24,1 °0O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

i . Average U- | Radiation- Radiation-
Sum mary Building assembly overview o s ot ) Gamllhg
Temp.- Group . o season period
= Area group ey Area / Length Unit Comment [W/(m2K)] [kWh/a] [kWhia]
Treated floor area 1 876,48 m? |Treated floor area according to PHPP manual 4 Months 5 Months
A North windows 2 22,92 m?2 North windows 0,844 207 598
A East windows 3 69,00 m?2 Results come from the 'Windows' worksheet. East windows 0,909 3305 3897
A South windows 4 16,12 m? Window areas are subtracted from individual opaque areas. South windows 0,813 225 409
A West windows 5 69,00 m? which is displayed in the 'Windows' worksheet. West windows 0,909 1212 3171
A Horizontal windows 6 0,00 m?2 Horizontal windows
A Exterior door 7 7,92 m? |Please subtract area of door from respective building assembly Exterior door 4,500
A External wall - Ambient 8 1155,04 m?2 |Temperature zone is ambient air External wall - Ambient 0,228 -447 -691
B External wall - Ground 9 0,00 m? |Temperature zone "B" is the ground External wall - Ground
A |Roof/Ceiling - Ambient 10 741,12 m?2 Roof/Ceiling - Ambient 0,165 -659 -800
B Floor slab / Basement ceiling 11 648,48 m? Floor slab / Basement ceiling 1,375
12 0,00 m? _[Temperature zones "A' " and "X" may be used. NOT "I"
13 0,00 m2 [Temperature zones "A", ,"P" and "X" may be used. NOT "I" Factor for X
X 14 0,00 m2_|Temperature zone "X": Please provide user-defined reduction factor (0 < ft < 1): [ 75%
Thermal bridges - Overview ¥ [W/(mK)]
A Thermal bridges Ambient 15 357,60 m |Unitsinm Thermal bridges Ambient -0,148
P Perimeter thermal bridges 16 114,88 m__[Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,900
B |Thermal bridges FS/BC 17 0,00 m_|Unitsinm Thermal bridges FS/BC
I Building element towards neigh 18 0,00 m2 [No heat losses, only considered for the heating load calculation Building element towards neighbour
Total thermal envelope 2729,60 m2 Average therm. envelope 0,557
Go to building components list
88 |N/A YmootiAwpa 6, TpdTog 8 |External wall - Ambient 1 |x(| o8 |x| 350 - )- 00 28 A T 0,224 135 % East 0,70 012 0,90
OmAiouévo okupddeua
89  |N/A E€.toixoc 6, mpwrog 8  |External wall - Ambient 1 [x(| 460 |[x| 350 . )- 38 123 |7ud-Edwrepiki roixomoiia- 0,230 135 EN) East 0,70 0,12 0,90
OmrrorAivBodoun
90 |N/A YmooTiAwpa 7, mpdTog 8  |External wall - Ambient 1 |x(| o060 |x| 350 - )- 00 21 A T 0,224 135 % East 0,70 012 0,90
OmAiouévo okupddeua
91 |NJA E&.toixog 7, mpwrog 8  |External wall - Ambient 1 [x(| 217 |[x| 350 . )- 19 57 07ud-Edwrepikij Toryorrorio- 0,230 135 EN) East 0,70 0,12 0,90
OmrrorAivBodoun
92 |NJA YmootiAwpa 8, TpdTog 8 |External wall - Ambient 1 |x(| 170 |x| 350 - )- 00 6,0 e S e 0,224 135 % East 0,70 012 0,90
OmAiopévo okupddeua
93 |NIA E¢.1oixog 8, mpiTog 8 |External wall - Ambient 1 [x(| 18 |x| 350 : )- 1.9 a5 |[SUSESOReEIONCReIC 0,230 135 90 East 0,70 012 0,90
OmrromrAivBodoun
94 |NJA YmooTiAwpa 9, TpdTog 8  |External wall - Ambient 1 |x(| o030 |x| 350 - )- 00 11 e S e 0,224 135 % East 0,70 012 0,90
OmAiopévo okupddeua
95  |N/A E€.Toixog 9, TpwTog 8  |Extemal wall - Ambient 1 [x(| 300 |[x| 350 - )- 19 8,6 U T e 0,230 135 % East 0,70 012 0,90
OmrromrAivBodoun
96 |N/A YmooTiAwpa 10, TpTog 8  |External wall - Ambient 1 |x(| o8 |x| 350 - )- 00 28 e S e 0,224 135 % East 0,70 012 0,90
OmAhiopévo okupddeua
97 |N/A Eg.Toixog 10, TpiTog 8  |Extemal wall - Ambient 1 [x(| 205 |[x| 350 - )- 19 53 U T e 0,230 135 % East 0,70 012 0,90
OmrromrAivBodoun
98 |N/A YmootiAwpa 11, mpsTog 8 |External wall - Ambient 1 |x(| o8 |x| 350 - )- 00 28 e S e 0,224 135 % East 0,70 012 0,90
OmAiopévo okupddeua
99 |N/A Eg.1oixog 11, mpastog 8 |External wall - Ambient 1 [x(| a75 |x| 350 : )- 38 125  |NCECAIpITeloToIcy 0,230 135 90 East 0,70 012 0,90
OmrromrAivBodoun
100 |N/A YmooToAwpa 12. TpGiitog 8 |External wall - Ambient 1 |x(| o060 |x| 350 - )- 00 21 e S e 0,224 135 % East 0,70 012 0,90
OmAiopévo okupddeua
101 |N/A E€.toixog 12, mpitog 8 |External wall - Ambient 1 [x(| 255 |x| 350 : )- 1.9 70  |[CUSEtSReEIoeReics 0,230 135 90 East 0,70 012 0,90
OmrromrAivBodoun
102 |N/A YmootoAwpa 13, mpwTog 8  |Extemal wall - Ambient 1 [x(| o060 |[x| 350 - )- 0,0 21 N e T 0,224 135 % East 0,70 012 0,90
OmAiopévo okupddeua
103 |N/A E£Toix0g 13, TpGsTog 8  |Extemal wall - Ambient 1 [x(| 205 |[x| 350 - )- 19 53 D Pk o e elics 0,230 135 %0 East 0,70 012 0,90
OmrromrAivBodoun
104 |N/A YmootoAwpa 14, WpTog 8  |Extemal wall - Ambient 1 [x(| o8 |[x| 350 - )- 0,0 28 N e T 0,224 135 % East 0,70 012 0,90
OmAiopévo okupddeua
105 |N/A Aokég, TpiToc 8 |External wall - Ambient 1 [ x¢| 4800 |x| o050 . )- 00 24,0 gi‘l“‘;;‘;:‘;‘ S0COTACEVD 0,224 135 9 East 0,70 012 0,90
106 |N/A E&Toixog, 5eUTepog 8  |External wall - Ambient 1 [x(| 4800 |[x| 300 - )- 12,0 1320  |"7ud-Edwrepici rorxomolia- 0,230 135 D) East 0,70 0,12 0,90
OmrromrAivBoSoun
107 |N/A YmooToAwpa 1, 106yeio 8  |External wall - Ambient 1 |x(| o030 |x| 350 . )- 00 11 A B e 0,224 225 90 South 0,70 0,10 0,90
OmAiouévo okup6deua
108 [N/A E€.toixog 1, 106y£i0 8 |Extemal wall - Ambient 1 |x(| 420 |x 3,50 - )- 1,9 12,8 01ud-EZwrepikij Toryomrotia- 0,228 225 90 South 0,70 0,10 0,90
OmrromAivoSoun (106veio)
109 |N/A YrooToAwpa 2, 106yeio 8 |External wall - Ambient 1 [x¢| o4 |x| 3s0 . )- 00 16  |Ludmeoriiunoslcns 0224 225 9 South 0,70 0,10 0,90
OmAiouévo okup6deua
110 |N/A E£Toixog 2, 106yEI0 8  |External wall - Ambient 1 [x(| 530 [x| 350 -l 39 |)- 7.9 6,7 01ud-Edwrepikij roiyorroria- 0,228 225 D) South 0,70 0,10 0,90
OmrromAiv8oBoun (106veio)
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EnerPHit with PHPP Version 9.6a

Areas determination
K2 / Climate: 35,5 °N /24,1 °0O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

i . Average U- | Radiation- Radiation-
Sum mary Building assembly overview o s ot ) Gamllhg
Temp.- Group . o season period
= Area group ey Area / Length Unit Comment [W/(m2K)] [kWh/a] [kWhia]
Treated floor area 1 876,48 m? |Treated floor area according to PHPP manual 4 Months 5 Months
A North windows 2 22,92 m?2 North windows 0,844 207 598
A East windows 3 69,00 m?2 Results come from the 'Windows' worksheet. East windows 0,909 3305 3897
A South windows 4 16,12 m? Window areas are subtracted from individual opaque areas. South windows 0,813 225 409
A West windows 5 69,00 m? which is displayed in the 'Windows' worksheet. West windows 0,909 1212 3171
A Horizontal windows 6 0,00 m?2 Horizontal windows
A Exterior door 7 7,92 m? |Please subtract area of door from respective building assembly Exterior door 4,500
A External wall - Ambient 8 1155,04 m?2 |Temperature zone is ambient air External wall - Ambient 0,228 -447 -691
B External wall - Ground 9 0,00 m? |Temperature zone "B" is the ground External wall - Ground
A |Roof/Ceiling - Ambient 10 741,12 m?2 Roof/Ceiling - Ambient 0,165 -659 -800
B Floor slab / Basement ceiling 11 648,48 m? Floor slab / Basement ceiling 1,375
12 0,00 m? _[Temperature zones "A' " and "X" may be used. NOT "I"
13 0,00 m2 [Temperature zones "A", ,"P" and "X" may be used. NOT "I" Factor for X
X 14 0,00 m2_|Temperature zone "X": Please provide user-defined reduction factor (0 < ft < 1): [ 75%
Thermal bridges - Overview ¥ [W/(mK)]
A Thermal bridges Ambient 15 357,60 m |Unitsinm Thermal bridges Ambient -0,148
P Perimeter thermal bridges 16 114,88 m__[Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,900
B |Thermal bridges FS/BC 17 0,00 m_|Unitsinm Thermal bridges FS/BC
I Building element towards neigh 18 0,00 m2 [No heat losses, only considered for the heating load calculation Building element towards neighbour
Total thermal envelope 2729,60 m2 Average therm. envelope 0,557
Go to building components list
111 |N/A YmootoAwpa 3, 106yeio 8 |External wall - Ambient 1 |x(| o045 |x| 350 |+ - )- 00 = 16 A T 0,224 225 % South 0,70 0,10 0,90
OmAiouévo okupddeua
112 |N/A E€Toixoc 3, 106yei0 8  |External wall - Ambient 1 [x(| 420 |[x| 350 |+ . )- 19 = 128  |Vud-Edwrepiki roixomoiia- 0,228 225 EN) South 0,70 0,10 0,90
OnromAivBoSoui (1g6veio)
113 |N/A YmootoAwpa 4, 106yeio 8  |External wall - Ambient 1 |x(| o030 |x| 350 |+ - )- 00 = 11 A T 0,224 225 % South 0,70 0,10 0,90
OmAiouévo okupddeua
114 |N/A Aokég, 106yeio 8  |External wall - Ambient 1 [x(| 1820 [x| o050 |+ . )- 0,0 = 7.6 :i‘l“‘;:a‘::‘;‘ SUCORACEEVD 0,224 225 EN) South 0,70 0,10 0,90
115 |N/A YmooToAwpa 1, TpésTog 8 |External wall - Ambient 1 |x(| 100 |x| 350 |+ - )- 00 = 35 e S e 0,224 225 % South 0,70 012 0,90
OmAiopévo okupddeua
116 |N/A E€.Toixog 1, mpGatog 8 |External wall - Ambient 1 |x¢| 33 |[x| 350 |+ - )- 00 = 117 |07ud-ESwrepid rorxomorio- 0,230 225 90 South 0,70 012 0,90
OmrromrAivBodoun
117 |N/A YmooToAwpa 2, TpGTOg 8  |External wall - Ambient 1 |x(| o060 |x| 350 |+ - )- 00 = 21 e S e 0,224 225 % South 0,70 012 0,90
OmAiopévo okupddeua
118 |N/A E€.Toixog 2, mpéatog 8 |External wall - Ambient 1 |x(| s30 |[x| 350 |+ - 220 |- 44 = 120  |07ud-ESwrepid rorxomorio- 0,230 225 90 South 0,70 012 0,90
OmrromrAivBodoun
119 |N/A YmooTdAwpa 3, TpsTog 8  |External wall - Ambient 1 |x(| o060 |x| 350 |+ - )- 00 = 21 e S e 0,224 225 % South 0,70 012 0,90
OmAhiopévo okupddeua
120 |NIA E&.Toixog 3, mpGatog 8 |External wall - Ambient 1 |x¢| 33 |[x| 350 |+ - )- 00 = 117 |07ud-ESwrepid rorxomorio- 0,230 225 90 South 0,70 012 0,90
OmrromrAivBodoun
121 |N/A YrooToAwpa 4, TpGyTOG 8 |External wall - Ambient 1 |x(| 100 |x| 350 |+ - )- 00 = 35 e S e 0,224 225 % South 0,70 012 0,90
Omhiopévo okupddeua
122 |N/A Aokée, Tp@TOC 8 |External wall - Ambient 1 |x(| 1520 |x| o050 |+ - )- 0,0 = 76 :i‘l“z:a‘;:‘;‘ Slcm Ophiopeve 0,224 225 20 South 0,70 012 0,90
123 |N/A E&Toixog, 5eUtepog 8  |External wall - Ambient 1 [x(| 1520 |[x| 300 |+ - )- 0,0 = 456  |07ud-Edwrepid Toiomoria- 0,230 225 D) South 0,70 0,12 0,90
OnromAivBodoun
124 |BIA YmooToAwpia 1, 106yeio 8 |External wall - Ambient 1 {x¢| o030 |[x| 3s0 |+ . )- 00 = 11  |08ud-YmooriAwya 30cm- 0,224 45 % North 0,70 0,10 0,90
OmAiouévo okup6deua
125 |B/A E&Toixog 1, 106y£I0 8  |External wall - Ambient 1 [x(| 415 |x| 350 |+ - )- 19 = 126  |Yud-Edwrepiki roixomolia- 0,228 45 D) North 0,70 0,10 0,90
OmrromAivBoSoun (106veio)
126 |BIA YmootoAwpa 2, 106yeio 8  |External wall - Ambient 1 [x(| os0 |[x| 35 |+ - )- 0,0 = 18 e ST 0,224 45 90 North 0,70 0,10 0,90
OmAiouévo okup6Seua
127 |BIA E&Toixog 2, 106ysi0 8  |External wall - Ambient 1 [x(| 520 |[x| 350 |+ -l 39 |)- 79 = 6,6 OIS Ny s 0,228 45 20 North 0,70 0,10 0,90
OmrromAivBoSoun (106veio)
128 |BIA YmootoAwpa 3, 106yeio 8  |Extenal wall - Ambient 1 [x(| os0 |[x| 35 |+ - )- 0,0 = 18 e ST 0,224 45 90 North 0,70 0,10 0,90
OmAiouévo okup6Seua
129 |B/A E&Toixog 3, 106yEI0 8  |External wall - Ambient 1 [x(| 415 |x| 350 |+ - )- 19 = 126  |Yud-Edwrepiki roixomolia- 0,228 45 D) North 0,70 0,10 0,90
OmrromAivoBoun (106veio)
130 |B/A YmooToAwpa 4, 106yEI0 8  |External wall - Ambient 1 [x(| o030 [x| 350 |+ - )- 0,0 = 11 S e ST 0,224 45 ) North 0,70 0,10 0,90
OmAiouévo okup6deua
131 |BJA Aokég, 106yEI0 8  |External wall - Ambient 1 [x(| 1520 |x| o050 |+ . )- 0,0 = 7.6 gi‘l“‘;:a‘::‘;‘ S0CmOnAIOLEV 0,224 45 EN) North 0,70 0,10 0,90
132 |BIA YmootoAwpa 1, Tpitog 8  |Extenal wall - Ambient 1 [x(| 100 |[x| 35 |+ - )- 0,0 = 35 S e ST 0,224 45 90 North 0,70 012 0,90
OmAiouévo okup6deua
133 |B/A E&Toixog 1, WpTog 8  |External wall - Ambient 1 [x(| 33 |[x| 350 |+ - )- 19 = 9,8 07ud-Edwrepikij roiyorroria- 0,230 45 D) North 0,70 0,12 0,90
OmrromrAivBoSoun
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Areas determination
K2 / Climate: 35,5 °N /24,1 °0O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

e N Average U- | Radiation- | Radiation- |
Sum mary Building assembly overview o s ot ) Gamllhg
Temp.- Group . o season period
= Area group ey Area / Length Unit Comment [W/(m2K)] [kWh/a] [kWhia]
Treated floor area 1 876,48 m? |Treated floor area according to PHPP manual 4 Months 5 Months
A North windows 2 22,92 m?2 North windows 0,844 207 598
A East windows 3 69,00 m?2 Results come from the 'Windows' worksheet. East windows 0,909 3305 3897
A South windows 4 16,12 m? Window areas are subtracted from individual opaque areas. South windows 0,813 225 409
A West windows 5 69,00 m? which is displayed in the 'Windows' worksheet. West windows 0,909 1212 3171
A Horizontal windows 6 0,00 m?2 Horizontal windows
A Exterior door 7 7,92 m? |Please subtract area of door from respective building assembly Exterior door 4,500
A External wall - Ambient 8 1155,04 m?2 |Temperature zone is ambient air External wall - Ambient 0,228 -447 -691
B External wall - Ground 9 0,00 m? |Temperature zone "B" is the ground External wall - Ground
A |Roof/Ceiling - Ambient 10 741,12 m?2 Roof/Ceiling - Ambient 0,165 -659 -800
B Floor slab / Basement ceiling 11 648,48 m? Floor slab / Basement ceiling 1,375
12 0,00 m? _[Temperature zones "A' " and "X" may be used. NOT "I"
13 0,00 m2 [Temperature zones "A", ,"P" and "X" may be used. NOT "I" Factor for X
X 14 0,00 m2_|Temperature zone "X": Please provide user-defined reduction factor (0 < ft < 1): [ 75%
Thermal bridges - Overview ¥ [W/(mK)]
A Thermal bridges Ambient 15 357,60 m |Unitsinm Thermal bridges Ambient -0,148
P Perimeter thermal bridges 16 114,88 m__[Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,900
B |Thermal bridges FS/BC 17 0,00 m_|Unitsinm Thermal bridges FS/BC
| Building element towards neigh| 18 0,00 m?2_|No heat losses, only considered for the heating load calculation Building element towards neighbour
Total thermal envelope 2729,60 m2 Average therm. envelope 0,557
Go to building components list
134 |BIA YmooTiAwpa 2, TRGITOS 8 |External wall - Ambient 1 |x(| o060 |x| 350 |+ - )- 00 21 A T 0,224 45 % North 0,70 012 0,90
OmAiouévo okupddeua
135 |BIA EE.Toixoc 2, TpGITOG 8  |External wall - Ambient 1 [x(| s30 |[x| 35 |+ | 220 |)- 4.4 120  |7ud-Edwrepiki roixomoiia- 0,230 45 EN) North 0,70 0,12 0,90
OmrrorAivBodoun
136 |BIA YmooTUAwpa 3, TPGITOS 8  |External wall - Ambient 1 |x(| o060 |x| 350 |+ - )- 00 21 A T 0,224 45 % North 0,70 012 0,90
OmAiouévo okupddeua
137 |BIA E&Toixog 3, mpiToc 8  |External wall - Ambient 1 [x(| 33 [x 350 |+ - )- 1,9 9,8 07ud-Edwrepikij Toryorrorio- 0,230 45 90 North 0,70 0,12 0,90
OmrrorAivBodoun
138 |BIA YmooTuAwpa 4, TPGITOG 8 |External wall - Ambient 1 |x(| 100 |x| 350 |+ - )- 00 35 e S e 0,224 45 % North 0,70 012 0,90
OmAiopévo okupddeua
139 |BIA Aokég, TpiTog 8 |External wall - Ambient 1 |x¢| 1520 [x| os0 |+ . )- 00 76 gi‘l“z:a‘::‘;‘ SlcOnACEEVD 0,224 45 9 North 0,70 012 0,90
140 |B/A E&Toixog, 5eUTepOg 8  |External wall - Ambient 1 [x(| 1520 |x| 300 |+ - )- 3,0 426  |07ud-Edwrepid Toiomoria- 0,230 45 D) North 0,70 0,12 0,90
OnromAivBodopn
141 |Admeso 11 |Floorslab/Basementceiing | 1 |x(| 1544 |x| 4200 |+ . )- 00 6ag5  |0Sud-Bamyapy. e g8, 15- 1,375 180
OmAiouévo okup6dena 20
142 |Opoen 10 Roof/Ceiling - Ambient 1 | x( 15,44 X 48,00 + - )- 0,0 741,1 06ud-Opogn o€ p.8.x-Zkup6depa 0,165 0 0 Hor 1,00 0,12 0,90
Aend
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PHPP, Areas

Areas determination
K2 / Climate: 35,5 °N /24,1 °0/TFA: 876 m2 / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

Sum mary Building assembly overview Avir:l‘lgjz T g;:s Ir?:g{i;g
Temp.- Grou| . season
ZOH’; Area group . P Area / Length Unit Comment [W/(m2K)] [kWhia]
Treated floor area 1 876,48 m? |Treated floor area according to PHPP manual 4 Months

A North windows 2 22,92 m?2 North windows 0,844 207

A East windows 3 69,00 m? Results come from the 'Windows' worksheet. East windows 0,909 3305

A South windows 4 16,12 m? Window areas are subtracted from individual opaque areas. South windows 0,813 225

A West windows 5 69,00 m? which is displayed in the 'Windows' worksheet. West windows 0,909 1212

A Horizontal windows 6 0,00 m? Horizontal windows

A Exterior door 7 7,92 m? |Please subtract area of door from respective building assembly Exterior door 4,500

A External wall - Ambient 8 1155,04 m? | Temperature zone is ambient air External wall - Ambient 0,228 -447

B External wall - Ground 9 0,00 m? |Temperature zone "B" is the ground External wall - Ground

A |Roof/Ceiling - Ambient 10 741,12 m? Roof/Ceiling - Ambient 0,165 -659

B Floor slab / Basement ceiling 11 648,48 m?2 Floor slab / Basement ceiling 1,375

12 0,00 m?2_[Temperature zones "A", "B","P" and "X" may be used. NOT "I"
13 0,00 m? |Temperature zones "A", "B","P" and "X" may be used. NOT "I" Factor for X
X 14 0,00 m?2_|Temperature zone "X": Please provide user-defined reduction factor (0 < ft < 1) [ 75%
Thermal bridges - Overview ¥ [W/(mK)]

A Thermal bridges Ambient 15 357,60 m |Unitsinm Thermal bridges Ambient -0,148

P Perimeter thermal bridges 16 114,88 m__|Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,900

B [Thermal bridges FS/BC 17 0,00 m_|Unitsinm Thermal bridges FS/BC

| Building element towards neigh 18 0,00 m? |No heat losses, only considered for the heating load calculation Building element towards neighbour
Total thermal envelope 2729,60 m?2 Average therm. envelope 0,557

Go to building components list
Thermal bridge inputs Sortierung éndern
5 Subtraction User determined | User determined
No. Tzz;’g%:gﬂgﬁ : G,:l%u[’ Assigned to group Qtlth;m x ( Le[r:g]th length  [)= Le;g;h 4 psi value frsiz0.25 or Selection building system [‘C’w\ﬁ;; frsi-Requirement met?
: [m] W/(mK)] (optional)

1 E§wrepikég ywvieg 15 |Thermal bridges Ambient 4 | x(| 11,00 - )=| 44,00 -0,200 or -0,200

2 Opoeij og Tpoegoxr (A/A) 15 Thermal bridges Ambient 2 | x(| 15,20 - )=| 30,40 -0,300 or -0,300

3 Evdidpeco damedo (A/A) 15 Thermal bridges Ambient 2 | x(| 1520 - )=| 30,40 0,000 or 0,000

4 Admredo oe wpoegoxn (A/A) 15 Thermal bridges Ambient 2 | x(| 15,20 - = 30,40 -0,250 or -0,250

5 Opogn ot egoxn (A/A) 15  |Thermal bridges Ambient 2 | x(| 1520 - =| 30,40 0,050 or 0,050

6 Opogij og wpoegoxr (B/B) 15 Thermal bridges Ambient 2 | x(| 48,00 - )=| 96,00 -0,300 or -0,300

7 Evdidpeoo damedo (B/B) 15 Thermal bridges Ambient 2 | x(| 48,00 - )=| 96,00 0,000 or 0,000

g |Admedo ot édagog 16  |Perimeter thermal bridges 1| x(| 11488 |- = 11488 0,900 or 0,900

(TrepiueTpoc)

9 X ( - )= or

10 X ( - ) =| or

11 X ( - )= or

12 X ( - ) =| or

13 X ( - )= or

14 x ( - =| or

15 X ( - =| or

16 X ( - ) =| or

17 X ( - )= or

18 x ( - ) =| or

19 X ( - )= or

20 x ( - =| or

21 X ( - =| or

22 x ( - ) =| or

23 X ( - )= or

24 x ( - ) =| or

25 X ( - )= or

26 x ( - =| or

27 x ( - =| or

28 x ( - ) =| or

29 x ( - )= or

30 X ( - )= or

31 x ( - )= or

32 x ( - ) =| or

PHPP_V9.6a_EN_Variants_K2



PHPP, Areas

Areas determination
K2 / Climate: 35,5 °N /24,1 °0/TFA: 876 m2 / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

Sum mary Building assembly overview AV?[’:;EZ T g;:s Ir?;g{i;g
Temp.- Grou| . season
ZOH’; Area group no.p Area / Length Unit Comment [W/(m2K)] [kWhia]
Treated floor area 1 876,48 m? |Treated floor area according to PHPP manual 4 Months
A North windows 2 22,92 m?2 North windows 0,844 207
A East windows 3 69,00 m? Results come from the 'Windows' worksheet. East windows 0,909 3305
A South windows 4 16,12 m? Window areas are subtracted from individual opaque areas. South windows 0,813 225
A West windows 5 69,00 m? which is displayed in the 'Windows' worksheet. West windows 0,909 1212
A Horizontal windows 6 0,00 m? Horizontal windows
A Exterior door 7 7,92 m? |Please subtract area of door from respective building assembly Exterior door 4,500
A External wall - Ambient 8 1155,04 m? | Temperature zone is ambient air External wall - Ambient 0,228 -447
B External wall - Ground 9 0,00 m? |Temperature zone "B" is the ground External wall - Ground
A |Roof/Ceiling - Ambient 10 741,12 m? Roof/Ceiling - Ambient 0,165 -659
B Floor slab / Basement ceiling 11 648,48 m?2 Floor slab / Basement ceiling 1,375
12 0,00 m?2_[Temperature zones "A", "B","P" and "X" may be used. NOT "I"
13 0,00 m? |Temperature zones "A", "B","P" and "X" may be used. NOT "I" Factor for X
X 14 0,00 m2_[Temperature zone "X": Please provide user-defined reduction factor (0 < ft < 1): [ 75%
Thermal bridges - Overview ¥ [W/(mK)]
A Thermal bridges Ambient 15 357,60 m |Unitsinm Thermal bridges Ambient -0,148
P Perimeter thermal bridges 16 114,88 m__|Units in m; temperature zone "P" is perimeter (see 'Ground' worksheet) Perimeter thermal bridges 0,900
B [Thermal bridges FS/BC 17 0,00 m_|Unitsinm Thermal bridges FS/BC
| Building element towards neigh 18 0,00 m? |No heat losses, only considered for the heating load calculation Building element towards neighbour
Total thermal envelope 2729,60 m2 Average therm. envelope 0,557
Go to building components list
33 x ( - )= or
34 x ( - )= or
35 x ( - )= or
36 x ( - )= or
37 x ( - )= or
38 x ( - =| or
39 X ( - =| or
40 x ( - ) =| or
41 X ( - )= or
42 X ( - ) =| or
43 X ( - )= or
44 X ( - =| or
45 X ( - =| or
46 X ( - ) =| or
47 X ( - )= or
48 x ( - ) =| or
49 X ( - )= or
50 x ( - )= or
TBend

PHPP_V9.6a_EN_Variants_K2



Heat losses through the ground

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m?2a) / PER: 68,1 kWh/(m?a)

EnerPHit with PHPP Version 9.6a

Building section 1

Ground characteristics Climate data
Thermal conductivity A 1,5 W/(mK) Avg indoor temp. winter Ti 20,0 °C
Heat capacity pC 15 MJ/(m3K) Avg indoor temp. summer Ti 25,0 °C
Periodic penetration depth 13 3,17 m Avg ground surface temperature Tg,ave 20,5 °C
Amplitude of Tgae Tyn 6,5 °C
Phase shifting of Te T 1,7 Months
Length of the heating period n 0,9 Months
Heating degree hours - exterior G, 7,0 kKh/a
Building data U-value floor slab/basement ceiling Uy 3,185 |W/(mK)
Area of ground floor slab / basement « A 648,5 |m? TBs floor slab / basement ceiling Wel 63,45 |WIKK
Perimeter length P 126,9 |m U-value floor slab / basement ceiling i Uy’ 3,283  W/(mK)
Charact. dimension of floor slab B' 10,22 m Equivalent thickness floor d( 0,46 m
Floor slab type (select only one)
X |Slab on grade
Perimeter insulation width/depth D m Orientation of perimeter insulation horizontal X
Perimeter insulation thickness d, m (check only one field) vertical
Conductivity perimeter insulation An W/(mK)
Heated basement or floor slab completely / partially below ground level
Basement wall height below ground le z m U-Value wall below ground Uus |:|W/(m2K)
Unheated basement
Height aboveground wall h m U-Value wall above ground Uw W/(m2K)
Basement wall height below ground le z m U-Value wall below ground Uws W/(m2K)
Air change unheated basement n 0,20 |n? U-Value basement floor slab Ut W/(m2K)
Air volume basement \% m?
Suspended floor above a ventilated crawl space (at max. 0.5 m below ground)
U-Value crawl space Ucraw W/(m2K) Area of ventilation openings P m?2
Height of crawl space wall h m Wind velocity at 10 m height \ 4,0 m/s
U-Value crawl space wall Uw W/(m2K) Wind shield factor fw 0,05 -
Additional thermal bridge heat losses at perimeter Steady-state fraction Wp star’l W/K
Phase shift B l:| Months Harmonic fraction e harm®! 0,000 |w/iK
Groundwater correction
Depth of the groundwater table Zw 3,0 m Groundwater correction factor Gy 1,19484072 -
Groundwater flow rate Qw 0,05 |md
Interim results
Phase shift B 0,63 Months Steady-state heat flow Dot -142,7 W
Steady-state transmittance Ls 304,54 WIK Periodic heat flow Dparm 888,6 W
Exterior periodic transmittance Lpe 145,87 W/K Heat losses during heating period Quot 495 kWh
Transmittance building Lo 2128,92 WIK
Monthly average temperatures in the ground for monthly method (building assembly 1)
Month 1 2 3 4 5 6 7 8 9 10 11 12 Avg. value
Winter 19,7 19,6 19,6 19,8 20,0 20,2 20,4 20,5 20,5 20,4 20,2 19,9 20,1
Summer 24,0 23,9 23,9 24,1 24,3 24,5 24,7 24,8 24,8 24,6 24,4 24,2 24,4
Design ground temperature for ‘Heating load' worksheet 19,6 For 'Cooling load’ worksheet 24,8
Reduction factor for 'Annual heating’ worksheet 0,03
Total result (all building parts)
Phase shift B 0,63 Months Steady-state heat flow [ -142,7 W
Steady-state transmittance Ls 304,54 WIK Periodic heat flow Dparm 888,6 W
Exterior periodic transmittance Lpe 145,87 W/K Heat losses during heating period Quot 495 kWh
Transmittance building Lo 2128,92 W/K Charact. dimension of floor slab B' 10,22 m
Monthly Average temperatures in the ground for monthly method (all building assemblies)
Month 1 2 3 4 B 6 7 8 9 10 11 12 Avg. value
Winter 19,7 19,6 19,6 19,8 20,0 20,2 204 20,5 20,5 204 20,2 19,9 20,1
Summer 24,0 23,9 23,9 24,1 24,3 24,5 24,7 24,8 24,8 24,6 24,4 24,2 24,4

Design ground temperature for 'Heating load' worksheet

PHPP, Ground

For 'Cooling load' worksheetm

Reduction factor for ‘Annual heating' worksheet
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Passive House Components

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m2a)

EnerPHit with PHPP Version 9.6a

Go to: 'AREAS'

Thermal bridges (Psi-values)
Glazing
Window frames

www.passivehouse.com/component-database
Ventilation units

Compact units

Heat recovery DHW

Building assemblies (U-Values)

Recommended starting values for optimisation: U-values for walls and roofs | Floor slabs: 0,5 W/(m2K) | 5 W/(m2K)
1
ID Building system Building assembly I U-Value e
thickness insulation
Summary of the constructions calculated in 'U values' worksheet m W/(m2K) -
01ud ESwrepikn Toixotrolia-OmromAivBodopn (106yel EEwTepikn Toixotrolia-OmrromrAivBodopn (1oéys| 0,316 0,228 0
02ud Aokég 30cm-OTTAIoPEVO OKUPOBEP Aok6g 30cm-OTTAITPEVO OKUPOBE 0,474 0,224 0
03ud YmootUAwpa 30cm-OmAIcpévo oKUpOSEpa YmootUAwpa 30cm-OAIcpévo oKupOdEpa 0,466 0,224 0
04ud Aarr.popp. Ze pil15-OmAiopévo okupddepa 15 |Aarr.papp. Ze pil15-OmAiopévo okupodepa 15 0,340 0,490 0
05ud Aarr.papy. Ze @.£5. 15-OmAIopévo okup6depa Z| Aatr.papp. Ze @.£8. 15-OmAiopévo okup6dspa z| 0,262 1,375 0
06ud Opo@i} o€ W.0.X-ZKUpOSEpa Opo@n} o€ P.8.X-ZKupOdepa 0,413 0,165 0
07ud Egwrepikn Toixotrolia-OmromAiveodopn Egwrepikn Toixomolia-OmromAiveodopun 0,190 0,230 0
08ud
09ud
10ud

PHPP, Components
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http://www.passiv.de/komponentendatenbank

Glazing Glazing
Recommended glazing type to start planning:
Double thermally insulated glazing (Please consider the comfort criterion!)
ID Description g-Value U,-Value
W/(m?2K)

01ud Aidupog valoTrivakag pe Sidkevo agpa 6mm 0,70 3,30
02ud TpITTAGG EVEPYEINKOG UOAOTTIVOKAG HOAAKAG ETTIOTPWONG 0,36 0,50
03ud
04ud
05ud
06ud
07ud
08ud
09ud
10ud

PHPP, Components
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Window frames

Window frames

Ur-Value Frame width Glazing edge thermal bridge Installation thermal bridge Curalniwall
facades:
D Description left right (elGHn D left right (G T Poiazing edge Tma_zmg edge | Polazing edge | Falazing edge | Finstallation Tlns_xauanon Finstatiation | Finstallation Xcc -va|u§
left right bottom top left right bottom top Glass carrier
W/(m2K) W/(m2K) W/(m2K) W/(m2K) m m m m W/(mK) W/(mK) W/(mK) W/(mK) W/(mK) W/(mK) W/(mK) W/(mK) WI/K
0lud MAaicio HIViou Xwpig n 7,00 7,00 7,00 7,00 0,070 0,070 0,070 0,070 0,020 0,020 0,020 0,020 0,040 0,040 0,040 0,040
02ud energeto 8000 | passiv (PVC) 0,80 0,80 0,80 0,80 0,070 0,070 0,070 0,070 0,080 0,080 0,080 0,080 0,040 0,040 0,040 0,040
03ud
04ud
05ud
06ud
07ud
08ud
09ud
10ud

PHPP, Components
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Ventilation units with heat recovery

Ventilation units with heat recovery

Recommended specifications to start planning: Frost protection: No requirements; Humidity

No requirements

Additional Device Data

recovery: Yes % 0,15
Effective heat Humidity Electric External Fittings Frost
ID Description recovery recovery efficienc Application range pressure D protection Noise protection Additional info
efficiency efficiency y per section Pintern necessary
User defined area % % Wh/m? méh méh Pa Pa 35 dB(A) S\g;p(lx)a " E)E;C;f "
0lud Wolf-CWL- F- 300 Excellent 85% 0% 0,31 66 226 100 inc yes ! 60 44
02ud Airflow- DUPLEX S 1600 Flex 83% 0% 0,41 300 1300 238 75 yes / 82 60
03ud
04ud
05ud
06ud
07ud
08ud
09ud
10ud

PHPP, Components
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Windows

EnerPHit with PHPP Version 9.6a

K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?2a)
. . . iz X . . NOn-\./te[ICal Glazing Solar irradiation . Window Glazing (NEER VSIS [HISEHITE) CFIS = Transmission losses heating period
Window area orientation radlatlop (main | Shading Dirt »rad}lauon ettt g-Value g Window area U-value — global losses heating solaf radlal}cn O Heating gains solar radiation heating period
orientations) incidence radiation period heating period 600
Standard values — Kwh/(m?2a) 0,75 0,95 0,85 m? W/(m?K) m? KWhi(m?a) kWh/a kWh/a 500 n
North 15 0,32 0,95 0,85 0,82 0,36 0,21 22,92 0,84 18,78 19 North 136 34 400
East 35 0,59 0,95 0,85 0,79 0,36 0,38 69,00 0,91 54,76 58 East 442 543 300
South 70 0,16 0,95 0,85 0,83 0,36 0,11 16,12 0,81 13,41 58 South 92 37 200
West 36 0,65 0,95 0,85 0,79 0,36 0,41 69,00 0,91 54,76 20 West 442 201 100
Horizontal 62 1,00 0,95 0,85 0,00 0,00 0,00 0,00 0,00 0,00 62 Horizontal 0 0 0
Total or average value for all windows. 0,36 0,35 177,04 0,89 141,72 1111 816 MWh/a  North  East  South  West Horizontal
Recommendation for Uy jnstaiied [W/(M?2K)]
1 |
Go to glazing list Go to window frames list 1,25 1,30 1,40 ‘ -
Heating degree 7,0 ¥ Installation situation
hours [KKN/al: ) : : : i i
ours [kkival Window rough openings Installed in Glazing Frame g-Value U-Value Glazing ey oz lCl Results
d "1": Winstaliation from ‘Components' worksheet
Geee '0'; in the case of abuttina windo
Angle of
Qua - RO . . . . . . . . . Perpen- ) . Glazed
n- Description Dew?](g:tr';fmm I?rijlﬁat‘rli " | orien- tation Width Height Selectzz[);lr;rge?reas Selectlon‘::';)rr:s; (;rtnponenls Selectlon‘::';)rr:s; (;rtnponenls dicular Glazing nyes \Pezz'"g edge left right bottom top w':\s“‘”a"“" W;\r:g:w G:;:g . tUTI . fraction per.
tity e radiation @vg) (Avg) (Avg) installed | indow
° ° m m 1-Sorting: LIKE LIST 1-Sorting: LIKE LIST Wim?K) Wim?K) WI(mK) W/(mK) or 1/0 WI/(mK) m? m? Wim2K) %
1 [BIA 315 90 West 1,000 1,000 |2-BIA E€toixog 1, 10byeio | P2ud TPITAGS evepyelakG UOROTVAKAS | ) 4 onercto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 1,9 1,51 0,90 80%
uaAaknc emigTpwong
2 |Bia 31s % West 1,000 1,900 |4BIAE&toiyog 2, iobyeio | 2ud-TPITAGS EVEPYEIOKGG UhOTHVOKTS |4 4 1ot 8000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 38 303 0,90 80%
uaAaKAC EMOTPWONS
1 [BIA 315 90 West 1,000 1,000 |6-BIA E€toixog 3, 10byeio | P2ud TPITAGS evepyelakG UOROTVAKAS | o) 4 onercto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 1,9 1,51 0,90 80%
uaAaknc emigTpwong
1 |Bia 31s % West 1,000 1,900 |8-BIAE&Toiyog 4 iobyeio | C2ud-TPITAGS EVEPYEIOKGG UAOTHVOKTS |4 4 1ot 8000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uaAaKC EMoTPWONC
2 |BiA 315 90 West 1,000 1,000 |10-BIA E§ roiyog 5, 10éyero | P2ud TPITAGS evepyelakG UahOTVAKAS | o) 4 onercto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 38 3,03 0,90 80%
uaAaknc emigTpwaong
1 e 315 90 West 1,000 1,900 [12-BIA E€.toixog 6, 1obyeio | 21U TPTTAGS EVEPYEIOKGG UhOTVAKTS |4 4 1ot 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uaAaKAC EMOTPWONS
1 [BIA 315 90 West 1,000 1,000 |14-BIA E§roiyog 7, 10byeio | P2ud TPITAGS eVEpYEIOKGG UOAOTHVAKES |0 4 onerct 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 1,9 1,51 0,90 80%
uaAaknc emigTpwong
1 e 315 90 West 1,000 1,900 |16-BIA E€.toixog 8, 1obyeio | 21U TPTTAGS EVEPYEIOKGG UahOTVAKTS |4 4 1ot 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
uoAaKAG EToTPWONG
1 |BIA 315 90 West 1,000 1,900 |18-BIA Egoixog 9, 1oyeio |02USTPTACS EVERYEIGKSG UGAOTIVAKS |45, i oneraet 5000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uoAakic emigTpWoNC
2 |Ba 315 90 West 1,000 1,900 |20-BIA E€.toiog 10, igbyeo | P24 TPTTASS EVEPYEIOKGG UGhOTHVAKTS |4 4 1ot 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 38 303 0,90 80%
uoAaKAG EToTPWONG
1 |BIA 315 90 West 1,000 1,900 [22-BIA Egoixog M, igbyero | P2U%-TPTTACS EVERYEIGKSG UGAOTIIVAKS |45, eraet 5000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uoAakic emigTpWoNC
1 e 315 90 West 1,000 1,900 |26-BIA E€.toixog 1, mpurog | C2ud-TPTTAGS eVEPYEIOKGG UahOTVAKTS |4 4 oot 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
uoAaKAG EToTPWONG
1 |BIA 315 90 West 1,000 1,900 [28-BIA g roixog 2, mpirog |02U4-TPTACS EVEPYEIAKSG UGAOTIVAKSS |45, i nerget 8000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uoAakic emioTpwWoNC
2 |Ba 315 90 West 1,000 1,900 |30-BIA E€.toixog 3, mpurog | C2ud-TPITAGS eVEpYEIOKGG UahOTVAKTS |4y 4 1ot 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 38 303 0,90 80%
uoAaKAG EToTPWONG
1 |BiA 315 %0 West 1,000 1,900 |32-BIA E€.toixog 4, mpirog | C2ud-TPTTAGS EVEPYEIOKSG UahOTVOKTS | 4o 4 oot 8000 | passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uoAakic emigTpWoNC
1 e 315 90 West 1,000 1,900 |34-BIA E€.toixog 5, mpurog | P2ud-TPTTAGS eVEpYEIOKGG UahOTVAKTS |4 4 oot 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
uoAaKAG EToTPWONG
2 |BiA 315 90 West 1,000 1,900 [36-BIA g roixog 6, mpirog |02U4-TPTACS EVEPYEIAKSG UGAOTIVAKSS |45, i onerget 8000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 38 3,03 0,90 80%
uoAakic emigTpWoNC
1 |eia 315 90 West 1,000 1,900 |38-BIA E€.toixog 7, mpurog | C2ud-TPTAGS eVEPYEIOKGG UahOTVAKTS |4 4 1ot 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
uaAakig eioTpwong
1 |BiA 315 ) West 1,000 1,900 |40-BIA E€.toixog 8, mpurog | P2Ud-TPTTAGS EVEPYEIOKGG UahOTIVOKTS | 4o o 1or et 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uaAakic emigTPWONC
1 |BiA 315 % West 1,000 1,900 |42-BIA E.toixog 9, mpirog | 2udTPITAGS EvepyelaKSe uahoTrivakas | o), onergeto 8000 I passiv (PVC) 036 050 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
HaAakng eioTpwong
1 |BIA 315 90 West 1,000 1,900 |#-BIAESoixo 10, 02ud-TprmAGG evepyEIakoG UTAOTIVOKTS |59 o1orgeto 8000 | passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
TPWTOC uaAakic emigTPWONC
2 |Ba 315 90 West 1,000 1,000 |46-BIAEgToixo 11, 02ud-TpimAGS evepyeiardg UAOTHVAKOS | g)  o1ergeto 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 38 303 0,90 80%
TPWTOG uaAakng eioTpwong
1 |BiA 315 90 West 1,000 1900 |#-BIAESoixo 12, 02ud-TprmAGG evepyEIak6G UTAOTIVOKTS | o). o1orgeto 8000 | passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
TPWTOC HaAakic emioTPWONC
1 |eia 315 90 West 1,000 1,000 |30-BIAEgoixog 13, 02ud-TpimAGS evepyeiaxds UaAOTVAKSS | go 4 o1rgeto 8000 I passiv (PVC) 0,36 050 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
TPWTOC HaAakng eTioTpwONG
8 |BiA 315 90 West 1,000 1,500 [53-BIA g oixog, Beirepog |02U%TPITACS EVERYEIGKSG UGAOTIVAKS |4 oneraet 8000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 12,0 936 094 78%
uaAakic emigTPWONC
1 |NA 135 % East 1,000 1,900 |55-NIA E&toixog 1, 1oyero | D2udTPITAGS EVEpYEIGKSS uaAOTIIVAKAS | o), 4 onereto 8000 | passiv (PVC) 036 050 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
HaAakng eTioTpwONG
2 |NA 135 90 East 1,000 1,900 [57-NIA Egoixog 2, 10yeio |02USTPITACS EVERYEIGKSG UGAOTIIVAKS |4, i oneraet 8000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 38 3,03 0,90 80%
uaAakic emigTPWaNC

PHPP, Windows
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Heating degree 7,0 ¥ Installation situation
hours [kKh/a]: . . . . . i
L I Window rough openings Installed in Glazing Frame g-Value U-Value Glazing user determined value for isataion OF Results
d '1': Winstaliation from 'Components' worksheet
GREE ‘0" in the case of abuttina windoy
Angle of
oua Deviation from | inclination Selection from 'Areas’ Selection from '‘Components' Selection from '‘Components' R Frames ¥ ¥ Window Glazini U gazed
n- Description Orien- tation Width Height P P dicular Glazing Glazing edge | |oft right | bottom top Q=ETE 2D 9| w fraction per
2 north from the worksheet worksheet worksheet nen (avg.) (Avg.) (Avg.) Area area installed 3
tity . radiation window
horizontal
E 0 m m 1-Sorting: LIKE LIST 1-Sorting: LIKE LIST Wim?K) Wim?K) W/(mK) W/(mK) or 1/0 WI(mK) m? m? Wim?K) %
1 |na 135 90 East 1,000 1,900 |59-NIA E&Toixog 3, 1obyero | P2 TPITASG EvepyeIaK6G uahoTrivaKaS | o), . onerato 8000 1 passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
UaAaKNAC EMOTPWONS
1 |NA 135 9 East 1,000 1,900 |61-NIA E&Toixog 4, 1obyeto | 024d-TPITAOS EVERYEIGKG UaAOTIIVAKES | o), o oneracto 8000 I passiv (PVC) 0.36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uaAaknc emioTpwong
2 [Na 135 90 East 1,000 1,900 |63-NA E&Toixog 5, 1obyero | P2 TPITASG EVepyeIaK6G uahoTIiVaKAS | o), . onerato 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 38 303 0,90 80%
UaAaKNAC EMOTPWONS
1 |NA 135 9 East 1,000 1,900 |65-NIA EToixog 6, 1obyero | P24d-TPITAG EVERYEIQKG UaAOTIIVAKES | o). o cneracto 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uaAaknc emioTpwong
1 |na 135 90 East 1,000 1,900 |67-NIA E&Toixog 7, 1obyero | P2 TPITASG EVvepyelaK6s uahoTrivaKaS | o), . onerato 8000 1 passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
UaAaKNAC EMOTPWONS
1 |NA 135 9 East 1,000 1,900 |69-NIA Et.toixog 8, 1obyero | 024d-TPITAGG EVeRYEIOKG UaAOTIIVAKES | o)., oneracto 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uaAaknc emioTpwong
1 |na 135 90 East 1,000 1,900 |71-NIA E&Toixog 9, 1obyero | P2 TPITASG EVepyeIaK6G uahoTrivaKaS | o), . onerato 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
UaAaKNAC EMOTPWONS
2 [NIA 135 90 East 1,000 1,000 |73-NIA E§ roiyog 10, igbyero | P24 TPITAGS eVEPYEIOKGG UOAOTHVAKAS |0 4 onerect 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 38 3,03 0,90 80%
uaAaknc emigTpwong
1 |na 135 90 East 1,000 1,900 |75-NIA E€.toixog 11, ig6yeo | P24 TPTTAGS EVEPYEIOKGG UahOTVOKTS |4 4 1ot 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
uaAaKAC EMOTPWONS
1 [NA 135 90 East 1,000 1,000 |79-NIA E§ roiyog 1, mpurrog | P2ud TPITAGS evepyelakGg UOROTVAKAS | o) 4 oneracto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 1,9 1,51 0,90 80%
uaAaknc emigTpwaong
1 |nA 135 % East 1,000 1,900 |81-NIA E€.toixog 2, mpurog | P24 TPTTAGS eVEPYEIOKGG UahOMIVaKTS | 4o 4 oot 8000 | passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uaAaKAC EMOTPWONS
2 [NIA 135 90 East 1,000 1,000 |83-NIA E§ roiyog 3, mpurrog | P2ud TPITAGS evepyelakG UOhOTVAKAS | o) 4 oneracto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 38 3,03 0,90 80%
uaAaknc emigTpwong
1 |nA 135 % East 1,000 1,900 |85-NIA E€.toixog 4, mpirog | P24 TPTTAGS eVEPYEIOKGG UahOMIVOKTS |4 4 1ot 8000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uaAaKAC EMOTPWONS
1 [NA 135 90 East 1,000 1,000 |87-NIA E§ roiyog 5, mpurrog | P2ud TPITAGS evepYEIakG UOROTHVAKES | ) 4 onercto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 1,9 1,51 0,90 80%
uaAaknc emigTpwong
2 |niA 135 % East 1,000 1,900 |89-NIA E€.toixog 6, mpurog | P2ud-TPTTAGS eVEPYEIOKGG UahOMVaKTS | 4o 4 oot 8000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 38 3,03 0,90 80%
uaAaKC EMoTPWONC
1 [NA 135 90 East 1,000 1,000 |91-NIA E§ roiyog 7, mpirrog | P2ud TPITAGS evepyelakGg UOROTVAKAS | o) 4 onercto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 1,9 1,51 0,90 80%
uaAaknc emigTpwaong
1 |nA 135 % East 1,000 1,900 |93-NIA E€.toixog 8, mpurog | P24 TPTAGS eVEpYEIOKGG UahOMIVAKTS |4 4 oot 8000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uaAaKAC EMOTPWONS
1 [NA 135 90 East 1,000 1,000 |95-NIA € roiyog 9, mrpirrog | P2ud-TPITAGS evepYeIakGg UOROTHVAKES |0 4 onercto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 1,9 1,51 0,90 80%
uaAaknc emigTpwong
1 |na 135 90 East 1,000 1,000  |¥7NAEgoixog 10, 02ud-TprASG evepyeiaks UTOTIVAKTS |4 4 1ot 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
TPWTOC uoAaKAG EToTPWONG
2 |NA 135 % East 1,000 1,900  |%NAEEoixog 11, 02ud-TprmAGS vepYEIaK6G UTAOTIVOKTS | o). o1orgeto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 38 3,03 0,90 80%
TPWTOC uoAakic emigTpWoNC
1 |na 135 90 East 1,000 1900 |10TNAEGToiX0G 12, 02ud-TprASG evepyeiaks UTOTHVOKTS |4 4 o1oraeto 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
TPWTOC uoAaKAG EToTPWONG
1 |NA 135 % East 1,000 1900  |10SNAESTOXOG 13, 02ud-TprmAGS evepyEIaKk6G UTAOTIVOKTS | o). . o1orgeto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
TPWTOC uoAakic emigTpWoNC
8 [NA 135 90 East 1,000 1,500 |106-NIA € roixog, Seirepog | P2u-TPTAGS EVEPYEIOKGG UThOTHVAKTS |4 4 1ot 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 12,0 9,36 0,94 78%
uoAaKAG EToTPWONG
1 |NA 225 % South 1,000 1,900 [108-NIA E€roixog 1, igbyero | C2u0-TPTTAGS EVEPYEIOKSG UahOTVOKTS | o) 4 o1or et 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uoAakic emioTpwWoNC
1 |na 225 90 South 1,800 2200 |110-NIA E§roixog 2, 1gbyeo | C2u0-TPTTAGS EVEPYEIOKGG UGhOTHVOKTS |4 4 1ot 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 0 1 1 0,040 40 342 0,75 86%
uoAaKAG EToTPWONG
1 |NA 225 % South 1,000 1,900 |112:NIA E€roixog 3, igbyero | C2uG- TPTTAGS EVEPYEIOKSG UhOTVOKTS | 4o 4 o1or et 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
uoAakic emigTpWoNC
o |nia 225 %0 South 1,000 1900 |MENAEGTox0c1, 02ud-TpmAbg evepyelakds VaAOTHVGKAS | g, o1oreto 8000 | passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040
TPWTOC uoAaKAG EToTPWONG
1 |NA 225 % South 1,000 2200  |!18:NAESoixog2, 02ud-TprmAGS vepyEIaKk6G UTAOTIVOKTS | o). . o1orgeto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 0 1 1 0,040 22 1,77 085 81%
TPWTOC uoAakic emigTpWoNC
TN 225 90 South 1,000 1900 |120-N/AEGToiX063, 02ud-TprmASG evepyelakoG UThOTVOKTS |4, 4 oot 8000 I passiv (PVC) 036 0,50 0,80 0,080 1 1 1 1 0,040
TPWTOC uaAakig eioTpwong
o |NA 225 %0 South 1,000 1,500 |123NIA E§toiyog, Sedrepog | 02U% TPTTACS EVERYEIGKSG UGAOTIIVAKS |4, i onerqet 8000 I passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040
uaAakic emigTPWONC
1 |BiA 45 % North 1,000 1,900 |125-BIA E€.toiyog 1, 1obyeio | P2 TPITAGS EVERYEIGKSS uaAOTIIVAKAS | 4o, 4 onereto 8000 I passiv (PVC) 036 050 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
HaAakng eioTpwong
1 |B/A 45 %0 North 1,800 2200 [127-BIA Egroixog 2, igbyero | V21U TPTTAGS EVEPYEIOKGG UGAOTHVOKTS | 4o 4 o1or et 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 0 1 1 0,040 4,0 3,42 075 86%
uaAakic emigTPWONC
1 |BiA 45 % North 1,000 1,900 |129-BIA E€.toiyog 3, 1obyeio | P2uc TPITAGS EVERYEIGKSS uaAOTIIVAKES | 4o, onereto 8000 | passiv (PVC) 036 050 0,80 0,080 1 1 1 1 0,040 19 1,51 0,90 80%
uaAakng eioTpwong
1 |B/A 45 %0 North 1,000 1000 |!33BIAESToixogt, 02ud-TprmAGG evepyEIak6G UTAOTIVOKTS | o). o1orgeto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
TPWTOC HaAakic emioTPWONC
1 |eia 45 90 North 1,000 2200 |135BIAEGTOXOG2, 02ud-TprmASG evepyeiakos UahOTVOKTS |4 o1eraeto 8000 I passiv (PVC) 0,36 050 0,80 0,080 1 0 1 1 0,040 22 1,77 085 81%
TPWTOC HaAakng eTioTpwONG
1 |B/A 45 %0 North 1,000 1900 |!37-BIAEgToixog3, 02ud-TprmAGG evepyEIaK6G UTAOTIVOKTS |49 51orgeto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 1 1 1 1 0,040 19 151 0,90 80%
TPWTOC uaAakic emigTPWONC
2 |BiA 45 % North 1,000 1,500 |140-BIA € roixog, Beurepog| C2ud-TPTASS EVEPYEIOKG UGAOTHVOKTS |4 4 1ot 8000 | passiv (PVC) 036 050 0,80 0,080 1 1 1 1 0,040 30 234 094 78%
HaAakng eTioTpwONG
1 |NA 225 %0 South 1,800 2200 |110-NIA E€roixog 2, igbyero | V21U TPTTAGS EVEPYEIOKGG UGhOTVOKTS | o) oot 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 0 1 1 1 0,040 4,0 342 075 86%
uaAakic emigTPWaNC
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Installation situation

Heating degree 7.0 ¥
hours [kKh/a]: o q a q " i W,
L I Window rough openings Installed in Glazing Frame g-Value U-Value Glazing user determined value for isataion OF Results
d 1" Winstallation from ‘Components’ worksheet
edge ‘0': in the case of abuttina windows
Qua Ll Perpen- Glazed
e Description Deviation from | inclination Orien- tation Width Height Selection from 'Areas Selection from ‘Components' Selection from ‘Components' clair Glazing Frames Wlazing edge eft right oo top Winstallation | Window Glazing v Uy fraction per
. north from the worksheet worksheet worksheet 7 (avg.) (Avg.) (Avg.) Area area installed i
tity radiation window
horizontal
° m m 1-Sorting: LIKE LIST 1-Sorting: LIKE LIST Wim*K) Wim?K) WI(mK) W/(mK) or 1/0 W/(mK) m? m? Wim?K) %
1N 225 % South 1,000 2200 |MENAESTOXOG2, 02ud-TpmAGg evepyelakds VaAOTHVGKAS | 4. onergeto 8000 | passiv (PVC) 036 0,50 0,80 0,080 0 1 1 1 0,040 22 177 085 81%
TPWTOC uoAAKAC ETOTOWONS
1 [BIA 45 90 North 1,800 2200 |127-BIA E€.toiyog 2, 1obyeio | P2 TPTTAGS EVvepyelaKSe uahomrivaka o), oneraeto 8000 | passiv (PVC) 0,36 0,50 0,80 0,080 0 1 1 1 0,040 40 342 0,75 86%
uahakAg emrioTpwWONg
1 |BiA 45 %0 North 1,000 2200 |13BIAEGTOXOG2, 02ud-TpmAbg evepyelakds VaAOTHVGKAS | 4. onergeto 8000 | passiv (PVC) 036 0,50 0,80 0,080 0 1 1 1 0,040 22 177 085 81%
TPWTOC uoAaKAC ETOTOWONS
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Heating degree 7,0 ¥ Installation situation
hours [kKh/a]: o q a q q i P,
L I Window rough openings Installed in Glazing Frame g-Value U-Value Glazing user determined value for isataion OF Results
d 1" Winstallation from ‘Components’ worksheet
edge '0': in the case of abuttina windo
Angle of
o2 Deviation from | inclination Selection from 'Areas’ Selection from '‘Components' Selection from '‘Components’ AL Frames ¥, ¥ Window | Glazin Y, Szed
n- Description Orien- tation Width Height P P dicular Glazing Glazing edge |ofp right | bottom top Installation 9 | “w lfraction per
ti north from the worksheet worksheet worksheet o (avg.) (Avg.) (Avg.) Area area installed |~ oo
ty horizontal
E 0 m m 1-Sorting: LIKE LIST 1-Sorting: LIKE LIST Wim?K) Wim?K) W/(mK) W/(mK) or 1/0 W/(mK) m? m? Wim?K) %
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EnerPHit with PHPP Version 9.6a

Calculation of shading coefficients
K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m? / Heating: 0,3 KWh/(m?a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?a)

Orientation Glazing Reduction factor || Reduction factor || Reduction factor || Solar load
Laitude: 355 area [m7] winter . cooling r,; cooling load r,; || [KWhi(m#g,c)]
North 18,78 32% 31% 30% 32
East 54,76 59% 37% 30% 71
South 1341 16% 16% 16% 30
West 54,76 65% 56% 51% 58
Horizontal 0,00 100% 100% 100% 0
Horizon Lateral reveal Reveal | Overhana Reduction factors for shadina in winter Reduction factors for shadina in summer
Angle of Distance from Additional | Additional reduction | Reduction factorz | § &
Q“";” Description De‘”:‘[‘::;"“’“ inclinaon from | orientation Glazing width | Glazing height | Glazing area S:::ﬁ:; Z'b‘iheil Horizontal distance W‘“‘f’”e";"f"ea' D‘S“:;; :';,r‘;vge‘:‘"“g Overhang depth | upper glazing edge |~ reduction factor | factor summer | for temporary sun S| Horizon Reveal Overhang he:[’ll:g‘ ':a'se Horizon Reveal Overhang mg‘;':g' :’a’se WTO‘T":; "‘;'a o
the horizontal o overhang winter shading shading protecion | ££
[Degree] [Degree] he [m] Acm’] o [M] digori [M] OReveal [M] drevea [M] Oover [M] Aover [M] Totherw [%6] Tothers [%6] z[%] T [%] T [%] To[%] rs[%] T [%] T [%] ro[%] rs.1[%] rs2[%]
D 315 West 176 15 015 0,000 0.15 0,00 70% 89% 95% 85% 93% 99% 72% 67%
EED 315 West 176 3,0 0.5 0,000 0.15 0,00 70% 89% 95% 85% 9% 99% 2% 67%
ED 315 West 176 15 0.5 0,000 0.15 0,00 70% 89% 95% 85% 9% 99% 2% 67%
ED 315 West 176 5 0.5 0,000 0.15 0,00 70% 89% 95% 85% 9% 99% 2% 67%
EED 315 West 176 3,0 0.5 0,000 0.15 0,00 70% 89% 95% 85% 9% 99% 2% 67%
ED 315 West 176 15 9,00 39,00 0.5 0,000 0.15 0,00 70% 81% 89% 95% 69% 84% 9% 99% 61% 56%
D 315 West 176 15 9,90 39,00 015 0,000 0,15 0,00 70% 81% 89% 95% 69% 84% 9% 99% 61% 56%
FRET 315 Y West 086 176 15 9,90 39,00 015 0,000 0.15 0,00 70% 81% 89% 95% 69% 84% 93% 99% 61% 56%
PE 315 %0 West 0,86 176 15 9,90 39,00 0.5 0,000 0.15 0,00 70% 81% 89% 95% 69% 84% 93% 99% 61% 56%
2 e 315 %0 West 0,86 3,0 9,90 39,00 0.5 0,000 0.15 0,00 70% 81% 89% 95% 69% 84% 93% 99% 61% 56%
PE 315 %0 West 0,86 15 9,90 39,00 0.5 0,000 0.15 0,00 70% 81% 89% 95% 69% 84% 93% 99% 61% 56%
PE 315 %0 West 0,86 15 0.5 0,000 0.15 0,00 70% 89% 95% 85% 93% 99% 72% 67%
PE 315 %0 West 0,86 15 0.5 0,000 0.15 0,00 70% 89% 95% 85% 93% 99% 72% 67%
2 e 315 %0 West 0,86 3,0 0.5 0,000 0.15 0,00 70% 89% 95% 85% 93% 99% 72% 67%
PE 315 %0 West 0,86 15 0.5 0,000 0.15 0,00 70% 89% 95% 85% 93% 99% 72% 67%
PE 315 %0 West 0,86 15 0.5 0,000 0.15 0,00 70% 89% 95% 85% 93% 99% 72% 67%
2 e 315 %0 West 0,86 3,0 5,80 39,00 0.5 0,000 0.15 0,00 70% 88% 89% 95% 75% 90% 93% 99% 5% 50%
PE 315 %0 West 0,86 15 5,90 39,00 0.5 0,000 0.15 0,00 70% 88% 89% 95% 75% 90% 93% 99% 65% 50%
PE 315 %0 West 0,86 15 5,90 39,00 0.5 0,000 0.15 0,00 70% 88% 89% 95% 75% 90% 93% 99% 65% 50%
PE 315 %0 West 0,86 15 5,90 39,00 0.5 0,000 0.15 0,00 70% 88% 89% 95% 75% 90% 93% 99% 65% 50%
PE 315 %0 West 0,86 15 5,90 39,00 0.5 0,000 0.15 0,00 70% 88% 89% 95% 75% 90% 93% 99% 65% 50%
2 e 315 %0 West 0,86 3,0 5,90 39,00 0.5 0,000 0.15 0,00 70% 88% 89% 95% 75% 90% 93% 99% 65% 50%
PE 315 %0 West 0,86 15 5,90 39,00 0.5 0,000 0.15 0,00 70% 88% 89% 95% 75% 90% 93% 99% 65% 50%
PE 315 %0 West 0,86 15 5,90 39,00 0.5 0,000 0.15 0,00 70% 88% 89% 95% 75% 90% 93% 99% 65% 50%
s [BiA 315 %0 West 0,86 04 0.5 0,000 0.15 0,00 0% 0% 70% 89% 94% % 93% 98% 0% 0%
T [NA 135 %0 East 0,86 15 9,00 23,00 0.5 0,000 0.15 0,00 0% 78% 89% 95% 67% 3% 92% 97% 43% 34%
2 [NA 135 %0 East 0,86 3,0 9,90 23,00 0.5 0,000 0.15 0,00 0% 78% 89% 95% 67% 83% 92% 97% 43% 34%
T [NA 135 %0 East 0,86 15 9,90 23,00 0.5 0,000 0.15 0,00 0% 78% 89% 95% 7% 83% 92% 97% 43% 34%
T [NA 135 %0 East 0,86 15 9,90 23,00 0.5 0,000 0.15 0,00 0% 78% 89% 95% 67% 83% 92% 97% 43% 34%
2 [NA 135 East 086 9,90 23,00 015 0,000 0,15 0,00 0% 78% 89% 95% 7% 83% 92% 97% 43% 34%
T |NA 135 East 086 15 9,90 23,00 015 0,000 0.15 0,00 0% 78% 89% 95% 7% 83% 92% 97% 3% 34%
T |NA 135 East 086 176 9,90 23,00 015 0,000 0.15 0,00 0% 78% 89% 95% 7% 83% 92% 97% 3% 34%
T |NA 135 East 086 176 9,90 23,00 015 0,000 0.15 0,00 0% 78% 89% 95% 7% 83% 92% 97% 3% 34%
T |NA 135 East 086 176 9,90 23,00 015 0,000 0.15 0,00 0% 78% 89% 95% 7% 83% 92% 97% 3% 34%
2 |NA 135 %0 East 086 176 9,90 23,00 015 0,000 0.15 0,00 0% 78% 89% 95% 7% 83% 92% 97% 3% 34%
T|NA 135 %0 East 086 176 9,90 23,00 015 0,000 0.15 0,00 0% 78% 89% 95% 7% 83% 92% 97% 3% 34%
T |NA 135 %0 East 086 176 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
T |NA 135 East 086 176 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
2 |NA 135 East 086 176 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
T|NA 135 East 086 176 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
T |NA 135 East 086 176 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
2 |NA 135 East 086 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
T |NA 135 East 086 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
T |NA 135 East 086 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
T |NA 135 East 086 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
T |NA 135 East 086 176 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
2 |NA 135 East 086 176 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
T|NA 135 East 086 176 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
T |NA 135 %0 East 086 5,90 23,00 015 0,000 0.15 0,00 0% 88% 89% 95% 75% 90% 92% 97% 6% 3%
5 [NA 135 %0 East 086 015 0,000 0.15 0,00 0% % 70% 89% 9% % 92% 95% % %
T |Na 225 %0 South 086 176 015 0,000 0.15 0,00 30% 30% 70% 89% 95% 26% 92% 7% 21% 20%
T |NA 225 %0 South 166 2 015 0,000 0.15 0,00 20% 20% 9% 96% 18% 96% 9% 19% 19%
T |Na 225 % South 086 15 0.15 0,000 0.15 0,00 20% 20% 70% 89% 95% 7% 92% 97% 12% 3%
0 |NA 225 90 South 0,86 0,15 0,000 0,15 0,00 70%
T |NA 225 % South 086 8 0,15 0,000 0.15 0,00 10% 10% 89% 9% % 92% 98% % %
0 |NA 225 90 South 0,86 0,15 0,000 0,15 0,00 70%
0 |NA 225 90 South 0,86 0,15 0,000 0,15 0,00 0% 0% 70%
ED 5 % North 086 5 0,15 0,000 0.15 0,00 30% 30% 70% 89% 95% 25% 9% 99% 2% 20%
ED 5 % North 166 34 0,15 0,000 0.15 0,00 30% 30% 94% 96% 21% 96% 99% 29% 29%
ED 5 % North 086 15 0,15 0,000 0.15 0,00 30% 30% 70% 89% 95% 25% 93% 99% 22% 20%
ED 5 % North 086 15 0,15 0,000 0.15 0,00 70% 89% 95% 85% 93% 99% 72% 7%
ED 5 % North 086 18 0,15 0,000 0.15 0,00 30% 30% 89% 96% 26% 93% 99% 26% 26%
ED 5 % North 086 15 0,15 0,000 0.15 0,00 70% 89% 95% 85% 93% 99% 72% 7%
EED 5 %0 North 086 23 0,15 0,000 0,15 0,00 0% 0% 70% 89% 9% % 93% 98% % 0%
T |Na 225 %0 South 166 34 015 0,000 0,15 0,00 20% 20% 94% 9% 18% 96% 98% 19% 19%
T |NA 225 %0 South 086 18 015 0,000 0,15 0,00 10% 10% 89% 9% % 92% 98% 9% %
ED 5 %0 North 166 34 015 0,000 0,15 0,00 30% 30% 94% 96% 21% 96% 99% 29% 29%
ED 5 %0 North 086 18 015 0,000 0,15 0,00 30% 30% 89% 9% 26% 93% 99% 2% 2%
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e
Angle of Distance from Additional | Additional reduction | Reduction factor z | 8 &
Q.““a”' Description De"':“"‘;:‘h'“"“ inclination from |  Orientation | Glazing width | Glazing height | Glazing area S::fl:‘ "D';";‘ Horizontal distance W‘“"d"e‘”lf‘/eaj D‘S";;“; ::’r";vge‘:‘z‘“g Overhang depth | upper glazing edge |  reduction factor | factor summer | for temporarysun | € & | Horizon Reveal Overhang h;‘l’l‘:‘ ':arse Horizon Reveal Overhang Eozﬁ‘:' 'C"E'SE EOL“"‘:‘ "Z'a o
Y the horizontal 9 obi P o 1o overhang winter shading shading protection 28 Y g g
ge
[Degree] [Degree] W [m] hg [m] A [m’] hior [M] drior [M] OReveal [M] dreveal [M] Oover [M] dover [m] Totherw (%] Fothers [%6] z[%] T [%] I [%] fo[%] rs[%] %] rr[%] fo[%] rsa[%] rs2[%]
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Ventilation data

EnerPHit with PHPP Version 9.6a

K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?2a)

Treated floor area Arga m?2 876 (‘Areas' worksheet)
Room height h m 3,00 3,00 |
Volume of ventilated space (Arga*h) Vy m3 2629 (Worksheet ‘Annual heating’)
Ventilation type
Please select 1-Balanced PH ventilation with HR
Infiltration air change rate
Wind protection coefficients e and f
Several One
Coefficient e for wind protection class side side
exposed exposed

No protection 0,10 0,03

Moderate protection 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
; . . Net air volume ft ’ "
Wind protection coefficient, f 15 15 e‘g;’g'g;f " Vigo Air permeabiity  dso
Air change rate at press. test Nsg 1/h 1,00 1,00 2628 m3 mel(hmz)
For annual demand: For heating load:

Excess extract air 1/h ‘ 0,00 ‘ 0,00 ‘
Infiltration air change rate Ny Rest 1/h| 0,070 I 0,175 |

Selection of ventilation input - Results
PHPP offers two methods for dimensioning air quantities and choosing 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 maximum of 1 ventilation unit can be planned. Projects with up to 10 different ventilation units and air quantities
determined according to rooms or zones can be entered in the 'Addl| vent' worksheet. Please select your design method here:

Average Extract air Effective heat Humidity Specific Heat
Ventilation unit / Heat recovery efficiency design air flow Average excess recovery recovery power recovery
Standard design (Ventilation' worksheet, see below) rate air change rate (extract air system) efficiency unit efficiency input efficiency SHX
Multiple ventilation units, non-res  (Addl vent' worksheet) m3h 1/h 1/h [-] [-] Wh/m3 []
[[246 | o006 | o000 | 900w [ o00% [ o4 [ 83% |
Cooling recoven Efficiency SHX
80.0% s
Average interior humidity during winter operation
| Jan | Feb | Mar Apr May I Jun I Jul I Aug I Sep I Oct | Nov | Dec |
[54% [ 520  55% | - - [ -] - [ - [ - | - [ - | 50% |

PHPP, Ventilation
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Standard data input for balanced ventilation (worksheet inactive. Calculatidff i “Ag™ =" **

Dimensioning of ventilation system with only one ventilation unit

Occupancy mz/P 15
Number of occupants P 60,0
Supply air per person m3/(P*h) 20
Supply air requirement m3h 1200 Bathroom
Extract air rooms Kitchen Bathroom (shower only) wcC
Quantity 4
Extract air requirement per room m3h 60 40 20 20
Total extract air requirement m3h 80
Design air flow rate (maximum) md/h 1200 Recommended: 1200 md/h
Average air change rate calculation
Factors referenced to
Type of operation Daily operation times maximum Air flow rate Air change rate
hrd m¥h 1/h
maximum 1,00 1200 0,46
Standard 24,0 0,77 923 0,35
Basic ventilation 0,54 646 0,25
Minimum 0,40 480 0,18
Average air flow rate (m3/h) Average air change rate (1/h)
Average value 0,77 Iﬂjl
Selection of ventilation unit with heat recovery
Location of ventilation unit | 1-Inside thermal envelope
Heat recovery Humidity Specific Application Frost
Go to ventilation units list efficiency recovery efficiency power input
1-Sorting: LIKE LIST efficiency [Wh/m3] [m3/h]
Ventilation unit selection 02ud-Airflow- DUPLEX S 1600 Flex 0,83 0,00 0,41 300 - 1300 yes
Implementation of frost protection 1-No
Conductivity outdoor air duct b W/(mK) 0,000 Limit temperature [°C]
Length of outdoor air duct m Useful energy [kWh/a] 0
Conductivity exhaust air duct v W/(mK) 0,000
Length of exhaust air duct m Room temperature (°C) 20
Temperature of mechanical services room °C Avg. ambient temp. heat. period (°C 14,1
(Enter only if the central unit is outside of the thermal envelope) Avg. ground temp (°C) 20,5
Effective heat recovery efficiency MNHR eff @
Effective heat recovery efficiency subsoil heat exchanger
SHX efficiency N*sHx _
Heat recovery efficiency SHX NsHx
Secondary calculation Secondary calculation
Y-value supply or outdoor air duct Y-value extract or exhaust air duct
Nominal width: Jmm Nominal width: mm
Insulation thickness: \mm Insulation thickness: mm
Reflective coating? | |Yes Reflective coating?[  yes
\ X INo no
Thermal conductivity | JWi(mK) Thermal conductivity[  |w/(mK)
Nominal air flow rate m3h Nominal air flow rate mdh
AS 6 K AS 6 K
Exterior duct diameter 0,000 m Exterior duct diameter 0,000 m
Exterior diameter 0,000 m Exterior diameter 0,000 m
a~Interior W/(m2K) o—Interior W/(m2K)
a-Surface Wi(mK) a-Surface W/(mK)
Y-value WI/(mK) Y-value WI/(mK)
Surface temperature difference K Surface temperature difference K
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EnerPHit with PHPP Version 9.6a

Extended input for balanced ventilation

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?2a)

Planning ventilation systems with multiple ventilation units

Results of ventilation design and unit selection:

Ventilation unit / Heat recovery efficiency design Venti- Description Design Annual average value Effective heat Humidity Spec. Heat recov.
In Ventilation sheet (standard design) _ (‘Ventilation' worksheet) lation of the unit Vsup Vera Vsup Vera Air ch.rt. recovery efficiency recovery input efficiency
In 'Addl vent worksheet (this worksheet) (Addl vent) unit no. m3/h m3/h m3h m3h 1/h efficiency power SHX
1 e
Treated floor area Atga m? 876 (‘Areas’ worksheet) 2 VU 410 410 146 146 --- 90% 0% 0,41 86%
Room height h m 3,00 (Worksheet ‘Annual heating’) 3
Room air volume for ventilation (Area*h) = Vy, m3 2629 (Worksheet ‘Annual heating’) 4 -
Number of occupants P 60,0 ('Ventilation' worksheet) 5
Room temperature °C 20 (Worksheet ‘Annual heating’) 6 -
Average external temp. heating period °C 14,1 ('Ventilation' worksheet) 7 -
Average ground temp. °C 20,5 ('Ground' worksheet) 8 -
Length of the heating period d/a 28 (‘Heating’ worksheet) 9 -
Ventilation type 1-Balanced PH ventilation with HR |(Ventilation' worksheet) 10 ---
Result for overall vent. syst| 410 [ 410 | 146 | 146 ] 0,06 | I 90% [ 0% | o041 ] 8% |

Recommendations for dimensioning air quantities

Use of low odour and low VOCs building materials/furnishings:
It is strongly recommended to use building materials that cause no or very low VOCs/odours instead of increasing the outdoor air volume in order to clear the air.
This holds true independently from the chosen approach to determine air quality; emissions of all sources in the room should be considered, e.q. furniture, carpets and ventilation or air-conditioning unit.

Assessment of volume flow rates according to the number of persons

Also in non-residential buildings, the number of persons is fundamentally important for assessing the volume air flow rates. For good indoor air quality volumes between 20 to 30 m3/h/person are sufficient.

Higher outdoor air amounts may lead to excessively dry indoor air in winter. The air flow rates are specified by classification according to EN 13779. The classification must be agreed with the client in advance.

IDA 3 is adequate for office buildings. IDA 4 has proven satisfactory for school buildings as flushing ventilation is carried out during breaks anyway. For typical outdoor air CO, concentrations of around 400-500 ppm,

it is possible to comply even with 1500 ppm. Exceeding this figure temporarily is permissible.

Outdoor air flow rates per person:

- Recommended for residential buildings: around 30 m?3/(h person)

- Recommended for offices and similar uses: around 30 m3/(h person) (AMEV: 28 m3/(h person); EN 13779 / IDA 3: at least 24 m3/(h person))

- Recommended for schools and day care centres: 15 to 20 m3/(h person) (Source: Guidelines for energy-efficient educational buildings, Passive House Institute, 2010)
- Recommendation for sport halls: 60 m3/(h person) (DIN 18032-1)

Flushing phase for intermittent ventilation operation

In case the ventilation is to be used intermittently (turned off at night), then it should be flushed in the morning, approx. 1 to 2 hours before building is occupied. This should be done in order to refresh air from
emissions such as VOCs. Flushing the building causes that the ventilation system works for a longer period (utilisation time + flushing phase). Please consider this at design stage.

PHPP, Additional Vent PHPP_V9.6a_EN_Variants_K2



Dimensioning of air quantities

When dimensioning the air quantities, please consider the design recommendations given above.
The operation period of the ventilation can be determined on the basis of daily utilisation hours, including flushing phase if applicable. In addition, time periods with reduced ventilation requirements

(operation modes) can be taken into account by means of reduction factors.

Room |Amount| Room name Allocation to Area Clear height|Room vol.| Volume flow per room Air chng. rt. Utilisation times Duration |Reduction Operation Reduction Operation Reduction Operation Annual average value:
no. a ventilation unit A h Axh Vsup VETa Virans | per room n h/d diweek |of holidays| factor 1 red. 1 factor 2 red. 2 factor 3 red. 3 Vsup Vera Virans  |Change rate
(No.) m2 m m3 m3/h m3/h m3/h 1/h h d d m3/h m3/h m3/h 1/h
1 1 |N/A ai@ouca HIY 2 53,6 3,00 161 40 0,25 12 5 100% 100% 14 0,09
2 1 |N/A ai@ouca H'Y 2 52,7 3,00 158 40 0,25 12 5 100% 100% 14 0,09
3 1 |N/A ai@ouca HIY 2 51,5 3,00 155 40 0,26 12 5 100% 100% 14 0,09
4 1 |BI/A ai@ouca HIY 2 54,3 3,00 163 40 0,25 12 5 100% 100% 14 0,09
5 1 |B/A ai@ouca H/Y 2 54,1 3,00 162 40 0,25 12 5 100% 100% 14 0,09
6 1 |WCiooyeio 1 2 12,9 3,00 39 20 0,52 12 5 100% 100% 7 0,18
7 1 |WC iodysio 2 2 29,8 3,00 89 20 0,22 12 5 100% 100% 7 0,08
8 1 |AiIBouca EKTUTTOT 2 17,0 3,00 51 40 0,78 12 5 100% 100% 14 0,28
9 1 |Fpageio 100YEIO | 2 17,6 3,00 53 40 0,76 12 5 100% 100% 14 0,27
10 d F'pa@eio 106yEIO | 2 17,5 3,00 52 40 0,76 12 5 100% 100% 14 0,27
11 1 |EpyacTtnpio 1 2 46,9 3,00 141 30 0,21 12 5 100% 100% 11 0,08
12 1 |EpyaoTnpio 2 2 46,4] 3,00 139 30 0,22 12 5 100% 100% 11 0,08
13 1 |EpyaoTipio 3 2 46,9 3,00 141 30 0,21 12 5 100% 100% 11 0,08
14 1 |WC mpwrog 1 2 12,1 3,00 36 20 0,55 12 5 100% 100% 7 0,20
15 1 |WC mpwrog 2 2 20,6 3,00 62 20 0,32 12 5 100% 100% 7 0,12
16 1 |[Fpageio Tpwrog 2 14,4 3,00 43 20 0,46 12 5 100% 100% 7 0,16
17 1 |pageio Tpwrog 2 11,8 3,00 35 40 1,13 12 5 100% 100% 14 0,40
18 1 |Fpageio Tpwrog 2 11,8 3,00 35 30 0,85 12 5 100% 100% 11 0,30
19 1 |Fpageio TPWTOG 2 11,8 3,00 35 30 0,85 12 5 100% 100% 11 0,30
20 1 |Fpageio Tpwrog 2 11,8 3,00 35 30 0,85 12 5 100% 100% 11 0,30
21 1 |Fpageio Tpwrog 2 11,6 3,00 35 20 0,57 12 5 100% 100% 7 0,21
22 1 Fpageio Tpwrog 2 11,6 3,00 35 20 0,57 12 5 100% 100% 7 0,20
23 1 Fpa@eio TPWTOG 2 11,8 3,00 35 20 0,57 12 5 100% 100% 7 0,20
24 1 |Fpageio Tpwrog 2 11,6 3,00 35 20 0,58 12 5 100% 100% 7 0,21
25 1 Fpa@eio TPWTOG 2 11,3 3,00 34 20 0,59 12 5 100% 100% 7 0,21
26 1 Fpageio Tpwrog 2 11,6 3,00 35 20 0,57 12 5 100% 100% 7 0,20
27 1 |Fpageio Tpwrog 2 11,8 3,00 35 20 0,56 12 5 100% 100% 7 0,20
28 1 Fpageio Tpwrog 2 11,0 3,00 33 20 0,61 12 5 100% 100% 7 0,22
29 1 |pageio Tpwrog 2 10,4 3,00 31 20 0,64 12 5 100% 100% 7 0,23
30 100% 100%
Additional lines: Please mark complete lines above, copy and paste multiple times 146 146 0,07

PHPP, Additional Vent
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Ventilation unit selection

Up to 10 different ventilation units are considered. By changing the amount, identical units can be considered. The data from PHI certified ventilation units
as well as the entry data lines for user data for other ventilation units can also be found in the worksheet 'Components'. When choosing to use a compact unit the standard design in the 'Ventilation' worksheet has to be used.

Go to ventilation units list

Venti- | Quan- Description of Selection of Design vol. [ Application range for | Electrical Pressure loss calculation Application range Interior  Exterior Heat recovery Energy Frost Subsoil HX Frost protection (electr. / hydr.)
lation tity ventilation units type of ventilation flow volume flow rate efficiency | ODA-SUP ETA-EHA Additional per line Subtractio] location location efficiency recovery |protection| Efficiency Effective Tipe Limit Useful
unit no. per unit from to APpuct APpuct APintem APEsternal APintem (x) (x) Unit Effective | efficiency |necessary| of heat efficiency of perature temperature Energy

[] md/h md/h m3/h Wh/m3 Pa Pa Pa Pa Pa [] [] [ recovery 1eat recovery °C kWh/a

Change sorting type

0 01ud-Wolf-CWL- F- 300 Excellent 1-No

d VU 02ud-Airflow- DUPLEX S 1600 Flex 410 300 1300 0,41 25 5 0 238 75 X 0,83 90% 0% yes 80% 86% 1-No

2-elektr.

2-elektr.

2-elektr.

2-elektr.

2-elektr.

2-elektr.

o|lo|N|jo|alswN|k

2-elektr.

=
o

2-elektr.

Total (directly electric)

o|lo|o|o|o|o|o|o|o|o|o|o

Total (hydraulic and heat generator)

Data entries for duct sections between the ventilation unit and the thermal envelope
The duct sections between the ventilation unit and the thermal envelope should be as short as possible and should be well insulated, whether the ventilation unit is located indoors
or outdoors. The dimensions of these duct sections can be entered here. The heat losses of the overlying duct sections will be considered for the effective heat recovery efficiency.
One section of a duct entered here may also be used for multiple ventilation units.
If in the section "Ventilation unit - selection" (above) a ventilation unit is selected as multiple units (amount larger than 1 for identical units), then the corresponding duct sections may simply
be entered (duct sections for one ventilation unit).

Temperature of

installation location (only enter when at least one unit is installed outside of the thermal envelope)
Quan- Round Rectangular duct Insulation | Thermal | Reflective Duct Length of| Outdoor Exhaust [Ducttype| Design |Assignment to ventilation unit (enter 1 for the corresponding ventilation unit)
tity duct ins. thickness | conducti- | insulation | transmit- | supply air or or extract volume Vent. Vent. Vent. Vent. Vent. Vent. Vent. Vent. Vent. Vent.
diameter Width Height vity duct tance supply air  extract air rate unit 1 unit 2 unit 3 unit 4 unit 5 unit 6 unit 7 unit 8 unit 9 unit 10
mm mm mm mm W/(m K) (x) W/(m K) m duct (1) duct (1)

o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o|o

Additional lines: Please mark complete lines above, copy and paste multiple times
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Specific energy for heating (annual method)

K2 / Climate: 35,5 °N /24,1 °O/ TFA: 876 m? / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?a)

EnerPHit with PHPP Version 9.6a

Interior temperature: 20,0 C
Building type:
Treated floor area Arga: 876,5 m2
Per m2
Area U-Value Temp. factor f, Gy of treated
Building assembly Temperature zone m? W/(m?2K) kKh/a kWh/a floor area
External wall - Ambient A 1155,0 * 0,228 * 1,00 * 7,0 = 1854 2,11
External wall - Ground B * * 0,03 * =
Roof/Ceiling - Ambient A 741,1 * 0,165 * 1,00 * 7,0 = 862 0,98
Floor slab / Basement ceiling B 648,5 * 1,375 * 0,03 * 7,0 = 207 0,24
A * * 1,00 * =
A * * 1,00 * =
X * * 0,75 * =
Windows A 177,0 * 0,892 * 1,00 * 7,0 = 1111 1,27
Exterior door A 7,9 * 4,500 * 1,00 * 7,0 = 251 0,29
Exterior TB (length/m) A 357,6 * -0,148 * 1,00 * 7,0 = -372 -0,42
Perimeter TB (length/m) P 114,9 * 0,900 * 0,03 * 7,0 = 24 0,03
Ground TB (length/m) B * * 0,03 * = 0,00
Total of all building envelope areas 2729,6 kWh/(mz2a)
Transmission heat losses Q¢ Totall 3938 | I 45
Area Clear room height
m2 m m3
Ventilation system: Effective air volume, Vy ‘ 876,5 ‘ * ‘ 3,00 ‘ = I 2629,4 I
Effective heat recovery efficiency MNeft
Efficiency of subsoil heat exchanger
Heat recovery efficiency of SHX MNsHX Ny, system MHR Ny Res
1/h 1h 1h
Energetically effective air changes nV ‘ 0,056 ‘* - 0,99 ‘) +‘ 0,070 ‘ = | 0,071 |
Vy Ny Chir G
me 1h Wh/(m?3K) KkKhia kWhia KWh/(m?a)
Ventilation heat losses Qy 26294 |* 0071 | = [ 03 |+[ 70 |=[ 42 | [ o5
Reduction factor
Qr Qv night/weekend
kWhia kWhia Saving kWhia kWh/(m?2a)
Total heat losses Q ( sess |+ ] a2 [ 10 |=[ 40 | [ s0
Orientation Reduction factor g-Value Area Radiation HP
of the area See 'Windows' sheet (perp. radiation)
m2 kwh/(m?2a) kWh/a
North 0,21 * 0,36 * 22,92 * 19 = 34
East 0,38 * 0,36 * 69,00 * 58 = 543
South 0,11 * 0,36 * 16,12 * 58 = 37
West 0,41 * 0,36 * 69,00 * 20 = 201
Horizontal 0,00 * 0,00 * 0,00 * 62 = 0
KWh(m?a)
Available solar heat gains Qg Totall 816 | I 0,9
Length heating period Spec. power q Area
khid dia Wim? m? kWhia KWh(m?a)
Internal heat gains Q, 0024  * 28 |« | 350 [+] eres [=[ 2037 | [ 23
kWhia kWh/(m?2a)
Free heat Q- Qs + Q=] 2853 | [ 33
Ratio of free heat to losses Qr/ Qy = 0,65
Utilisation factor heat gains hg T - (Qe/Qu )5) I (1 - (Qe/QL )B ) =
kWhia kWh/(m?2a)
Heat gains Qg ne * Qe =| 2725 | [ 31
kwh/a kWh/(m?a)
Annual heating demand Qy Q - Q :I 1644 | I
kWh/(mza) (Yes/No)
Limiting value Requirement met?

PHPP, Annual heating

PHPP_V9.6a_EN_Variants_K2



Specific energy for heating (monthly method)

K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m2 / Heating: 0,3 kWh/(m?a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

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

Interior temperature: 20 °C
Building type:
Treated floor area Area: 876,5 m?
Spec. Capacity: 240 Wh/(m?K)
Per m2
Temperature zone Area U-Value Month. red. fac. [eN of treated
Building assembly m? W/(m2K) KkKh/a kWh/a floor area
External wall - Ambient A 1155,0 * 0,228 * 1,00 * 19 = 5115 5,84
External wall - Ground B * * 1,00 * =
Roof/Ceiling - Ambient A 741,1 * 0,165 * 1,00 * 19 = 2379 2,71
Floor slab / Basement ceiling B 648,5 * 1,375 * 1,00 * 1 = 687 0,78
A * * 1,00 * =
A * * 1,00 * =
X * * 0,75 * =
Windows A 177,0 * 0,892 * 1,00 * 19 = 3067 3,50
Exterior door A 7.9 * 4,500 * 1,00 * 19 = 692 0,79
Exterior TB (length/m) A 357,6 * -0,148 * 1,00 * 19 = -1025 -1,17
Perimeter TB (length/m) P 114,9 * 0,900 * 1,00 * 1 = 80 0,09
Ground TB (length/m) B * * 1,00 * = 0,00
Transmission heat losses Qy Tmall 10994 | | 12,5
Arra Clear room height
Effective m2 m m
air volume Vy, 876 | *[ 3,00 = 2629
Ny system MN*shx MHR Ny Res Ny equi fraction
1h 1h 1h
Effective air change rate Ambient nV,e ‘ 0,056 ‘*(l-‘ 80% ‘)*(l-‘ 0,90 ‘)+ ‘ 0,070 ‘ 0,071 ‘
Effective air change rate Ground nV,g ‘ 0,056 ‘ * ‘ 80% ‘ *(1-‘ 0,90 ‘) =
Vy Ny, equi fraction Cair G,
m 1h Whi(meK) kKhia kWh/a KWh/(mea)
Ventilation losses ambient Qy 2629 * 0,071 * 0,33 * 19 = 1198 1,4
Ventilation losses ground Qy 2629 * 0,004 * 0,33 * -1 = -5 0,0
Ventilation heat losses Qy Total 1192 | I 1,4
Reduction factor
Qr Qv night/weekend
kWhia KWh/a saving KWh/a KWh/(m?a)
Total heat losses Q, ( 10004 |+ me2 p{ 10 [=] 1218n | [ 139
Orientation Reduction factor g-Value Area Global radiation
of the area see 'Windows' worksheet (perp. radiation)
m KWh/(m?a) kWh/a
North 0,21 * 0,36 * 229 * 117 = 207
East 0,38 * 0,36 * 69,0 * 353 = 3305
South 0,11 * 0,36 * 16,1 * 355 = 225
West 0,41 * 0,36 * 69,0 * 118 = 1212
Horizontal 0,00 * 0,00 * 0,0 * 376 = 0
Sum opaque areas 536
(m?a)
Available solar heat gains Qg Total 5486 | I 6,3
Length Heat. Period Spec. Power g, Atea
Khid dia wime m kWh/a KWh/(m?a)
Internal heat gains Q, 0,024 * 121 | | 35 |+[ ees5 | =] 800 | [ 102
kWh/a KWh/(m?a)
Free heat Q- Qs + Q =] 14395 | [ 164
Ratio free heat to losses Qr/ Q. = 1,18
Utilisation factor heat gains hg =
kWhia kWhi(mza)
Heat gains Qg ne * Q =] 1923 | [ 136
KWhia kWhi(mza)
Annual heating demand Qy Q - Q = I 264 | || 0
KWh/(me*a) (Yes/No)
Limiting value 15 Requirement met? Yes

PHPP, Heating
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EnerPHit with PHPP Version 9.6a

Specific energy for heating (monthly method)

K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m2 / Heating: 0,3 kWh/(m?a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

Interior temperature: 20 °Cc
Building type:
Treated floor area Arga: 876 m

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Heating degree hours - Externg 52 51 51 33 1,0 -1,6 -3,3 -3,7 2,3 -0,3 1,9 4,0 14 kKh
Heating degree hours - Grounc| 0,2 0,2 0,3 0,2 0,0 -3,2 -3,5 -3,6 -3,4 -3,5 -0,1 0,1 -16 kKh
Losses - Exterior 3046 3018 2996 1941 564 -931 -1942 -2179 -1382 -151 1122 2365 8468 kwh
Losses - Ground 198 246 261 160 12 -3223 -3472 -3547 -3421 -3439 -110 56 -16278 kwh
Sum spec. losses 3,7 3,7 3,7 2,4 0,7 -4,7 -6,2 -6,5 -5,5 -4,1 1,2 2,8 -8,9 kWh/m2
Solar gains - North 40 51 79 106 135 153 153 127 94 69 43 36 1087 kwh
Solar gains - East 740 825 1039 1076 1039 1012 1089 1215 1272 1214 821 701 12043 kwh
Solar gains - South 51 56 71 73 71 69 74 83 87 82 56 48 819 kwh
Solar gains - West 240 296 466 616 785 886 884 746 555 397 248 211 6329 kwh
Solar gains - Horiz. 0 0 0 0 0 0 0 0 0 0 0 0 0 kwWh
Solar gains - Opaque 110 133 192 238 274 295 304 285 241 193 121 101 2488 kwh
Internal heat gains 2282 2061 2282 2209 2282 2209 2282 2282 2209 2282 2209 2282 26873 kwh
Sum spec. gains solar + intern 4,0 3,9 4,7 49 52 53 55 54 51 4,8 4,0 39 56,6 kWh/m2
Utilisation factor 90% 92% 78% 49% 13% 100% 100% 100% 100% 100% 29% 2% -16%
Annual heating demand 111 132 17 0 0 0 0 0 0 0 0 4 264 kwWh
Spec. heating demand 0,1 0,2 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,3 kWh/m?2
=3Spec. heating demand C—Sum spec. gains solar + internal Sum spec. losses
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Annual heating demand: Comparison

Monthly method (Heating’) 264 kWh/a 0,3 kWh/(m?2a) reference to treated floor area according to PHPP
Annual method (‘Annual heatil 1644 kWh/a 1,9 kWh/(m2a) reference to treated floor area according to PHPP
- kWh/a -
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EnerPHit with PHPP Version 9.6a

Heating load

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m2 / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m2a)

Interior temperature: 20 °C

Building type:

Treated floor area Area: 876,5 m2

Design temperature Radiation: North East South West Horizontal
Weather 1:[ 8,5 °c [32] 67 [ 142 | 69 [ 120 |wime
Weather 2:[ 10,8 °c [ 22| 20 | 53 | 29 | 63 |wme
Ground design temp. 19,6 °C
Area U-Value Factor TempDiff 1 TempDiff 2 PT1 PT 2
- always 1
Building assembly Temperature zone mz WI(m2K) (oo ) K K w w
External wall - Ambient A 1155,0 * 0,228 * 1,00 * 115 or 9,2 = 3042 or 2436
External wall - Ground B * * 1,00 * 0,4 or 0,4 = or
Roof/Ceiling - Ambient A 741,1 * 0,165 * 1,00 * 115 or 9,2 = 1415 or 1133
Floor slab / Basement ceiling B 648,5 * 1,375 * 1,00 * 0,4 or 0,4 = 330 or 330
A * * 1,00 * 11,5 or 9,2 = or
A * * 1,00 * 115 or 9,2 = or
X * * 0,75 * 11,5 or 9,2 = or
Windows A 177,0 * 0,892 * 1,00 * 115 or 9,2 = 1824 or 1461
Exterior door A 79 * 4,500 * 1,00 * 115 or 9.2 = 412 or 330
Exterior TB (length/m) A 357,6 * -0,148 * 1,00 * 11,5 or 9,2 = -610 or -488
Perimeter TB (length/m) P 114,9 * 0,900 * 1,00 * 0,4 or 0,4 = 38 or 38
Ground TB (length/m) B * * 1,00 * 0,4 or 0,4 = or
Building element towards neighbour | * * 1,00 * 3,0 or 3,0 = or
Transmission heat load Py _—
Total = [ 6451 | or [ 5239
Arra Clear room height
Ventilation system: m? m m?
Effective air volume, Vy, 876,5 ‘ * ‘ 3,00 ‘ = 2629
Nskx | Nstx 2
Heat recovery efficiency N Heat recovery efficiency SHX Heat recovery efficiency SHX ‘ 83% ‘ or ‘ 84%
of the heat exchanger
Ny es (Heating Load) M system Dyp Dyp
1/h 1/h 1/h 1/h
Energetically effective air changes n ‘ 0,175 ‘ + ‘ 0,056 ‘ *1- ‘ 0,98 ‘ or ‘ 0,98 ‘ )= ‘ 0,176 ‘ or ‘ 0,176
Ventilation heat load Py
Vy ny ny Cair TempDiff 1 TempDiff 2 Py 1 Py 2
me 1/h 1/h Whi(m3K) K K w w
2629,4 * 0,176 or 0,176 * 0,33 * 11,5 or 9,2 = [ 1762 ] or [ 1411
PL1 PL2
Total heating load P w w
Pr+ Py = 8213 or 6650
Orientation Area g-Value Reduction factor Radiation 1 Radiation 2 Pr1 Pr2
of the area m2 (perp. radiation) (see 'Windows' worksheet) W/m2 W/m2 w w
North 22,9 * 04 * 0,21 * 38 or 22 = 67 or 40
East 69,0 * 0,4 * 0,38 * 116 or 44 = 1082 or 413
South 16,1 * 04 * 0,11 * 117 or 44 = 74 or 28
West 69,0 * 0,4 * 0,41 * 39 or 22 = 404 or 229
Horizontal 0,0 * 0,0 * 0,40 * 129 or 63 = 0 or 0
Solar heating power Pg Total = 1627 or 710
Spec. power Avea P 1 P2
Internal heating load P, W/mz m? w w
[ 30 | * [ 8% | = [ 2629 | or [ 2629
Pgl Pg2
Heating power (gains) Pg w w
Pr+P, = [ 457 ]  or [ 3330
PL-Ps = [ sess | o [ 330
Heating load Py - w
Area specific space heating load Py / Arga = wim2
Input max. supply air temperature 52 °C °c °c
Max. supply air temperature 9syppymax 52 °C Supply air temperature without heating SsupplyMin 19,8 19,9
For comparison: heating load transportable by the supply Air Pgyppiy air Max = wim2

(Yes/No)

Supply air heating: Sufficient?

PHPP, Heating Load PHPP_V9.6a_EN_Variants_K2



Summer ventilation

EnerPHit with PHPP Version 9.6a

K2 / Climate: 35,5°N /24,1 °0/TFA: 876 m?2 / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?a)

Building type:

Building volume: 2629 m3 Heat recovery efficiency: 80%

Max. indoor absolute humidity: 12 g/kg Humidity recovery efficiency: 0%

Internal humidity sources: 10 g/(P*h) Subsoil heat exchanger efficiency: 80%

Results passive cooling Results active cooling

Frequency of overheating: 24,3% at the overheating limit 8, =25 °C Useful cooling demand: 7,9 kWh/(m?2a)
max. humidity: 16,4 g/kg Dehumidification demand: 4,3 kWh/(m?2a)

Frequency of exceeded humidity: 22,3% Frequency of exceeded humidity: 0,0%

Summer basic ventilation to ensure adequate air quality

Air change rate via vent. system with supply a 1/h

HRV/ERYV in summer (check only one field)

None

Automatic bypass, controlled by temperature difference X

Automatic bypass, controlled by enthalpy difference

Always

Air change rate via extract air system: 1/h
Specific power consumption (for extract air system) Wh/m3
Window ventilation air change rate: 1/h
Effective air change rate
Nv.svstem N*sHx Nup Nv.eaui fraction
1h 1h
Exterior ny 0.600 *(1- 80% V*(1- )= 0,024
without HR 0.600 *(1- 80% ) = 0.120
Ground n, 0.600 * 80% *(1- )= 0.096
without HR 0.600 * 80% = 0.480
Ventilation conductance
Vv NV eauifraction Cair
m? Wh/(m3K)
exterior Hy e 2629 * 0,024 * 0,33 20,8 WIK
without HR 2629 * 0.120 * 0.33 104.1 WIK
ground Hy 4 2629 * 0,096 * 0,33 = 83,3 WI/K
without HR 2629 * 0.480 * 0.33 = 416.5 WI/K
Infiltration, window, extract air system 2629 * 0.070 * 0.33 = 60.7 WIK
Additional summer ventilation for cooling
Additional ventilation regulation
Minimum acceptable indoor temp. 17,0 °C
Type of additional ventilation
Window night ventilation, manual Night ventilation value 1,54 1/h
Corresponding air change rate 0,00 1/h Controlled by (please check)
Mechanical, automatically during operation, in addition to basic air change Temperature diff.
Controlled ventilation Specific power consumption Wh/m? Humidity diff.

PHPP, SummVent
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Secondary calculation: Hygienic air change rate through window ventilation
Estimation for window air change rate to ensure sufficient air quality

Description [ Népreg 106yeI0 [MpTeg TpWTOG| MapdBupa [Mapabupa (2) | |
Open duration [h/d] | 0,24 | 0,071 | 8,6 | 24 I | |
Climate boundary conditions
Temperature diff interior - exterior | 4 I 4 I 4 [ 4 I [ K
Wind velocity | 1 | 1 | 1 \ a ‘ ‘ |m/s

Window group 1

Quantity 1 1 34 3

Clear width 1,80 1,00 1,00 1,00 m
Clear height 2,20 2,20 1,90 1,50 m
Tilting window (check if appropriate) X

Opening width (for tilting windows) 0,055 m

Window group 2 (cross ventilation)

Quantity 1 1 3
Clear width 1,80 1,00 1,00 m
Clear height 2,20 2,20 1,50 m
Tilting window (check if appropriate)
Opening width (for tilting windows) m
Difference in height to window 1 | I I I I I Jm
Total
Result: Air change rate [ 0,01 I 0,00 I 0,19 [ 146 | 0,00 [ 000 [ 166 |in
Secondary calculation: Additional night ventilation for cooling
Air change value during additional window night ventilation
Description I I I [ I [ |
Reduction factor | | | | | | |
Climate boundary conditions
Temperature diff interior - exterior \ 1 \ 1 \ 1 \ 1 \ 1 \ 1 \K
Wind velocity | 0 | 0 | 0 | 0 | 0 | 0 [mis
Window group 1
Quantity 5 14
Clear width 1,00 1,00 m
Clear height 1,90 1,90 m
Tilting window (check if appropriate) X
Opening width (for tilting windows) 0,055 0,055 m
Window group 2 (cross ventilation)
Quantity 5) 14
Clear width 1,00 1,00 m
Clear height 1,90 1,90 m
Tilting window (check if appropriate) X
Opening width (for tilting windows) 0,055 0,055 m
Difference in height to window 1 | I I I I I Jm
Total
Result: Night ventilation values [ 1,32 [ 0,22 [ 000 [ o000 [ 000 [ 000 [ 154 Juh

PHPP, SummVent PHPP_V9.6a_EN_Variants_K2



Summer: Passive cooling

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?a)

EnerPHit with PHPP Version 9.6a

Building type: ‘ Treated floor area Ara: 876,5 m2
Upper temperature limit:| 25 |°C Building volume: 2629 m?
Nominal humidity:| 12 |g/kg Internal humidity sources: 0,7 g/(mzh)
Spec. capacity:| 240 |Wh/(m?K)
Area U-Value Red. factor fr symmer Hsummer heat conductance
Building assembly Temperature zone m2 W/(m2K)
External wall - Ambient A 1155,0 * 0,228 * 1,00 263,4
External wall - Ground B * * 1,00 =
Roof/Ceiling - Ambient A 7411 * 0,165 * 1,00 = 122,5
Floor slab / Basement ceiling B 648,5 * 1,375 * 1,00 = 891,6
A * * 1,00 =
A * * 1,00 =
X * * 0,75 =
Windows A 177,0 * 0,892 * 1,00 = 157,9
Exterior door A 79 * 4,500 * 1,00 = 35,6
Exterior TB (length/m) A 357,6 * -0,148 * 1,00 = -52,8
Perimeter TB (length/m) P 114,9 * 0,900 * 1,00 = 103,4
Ground TB (length/m) B * * 1,00 =
Exterior thermal transmittance, Hy 526,7  |WiK
Ground thermal transmittance, Hy 4 995,0 WIK
Summer ventilation from 'Summvent worksheet
Ventilation unit conductance Ventilation parameter Summer ventilation regulation
exterior Hy ¢ 20,8 |W/K  Temperature amplitude summer 33 |K HRV/ERV
without HR 104,1 |WI/IK Minimum acceptable indoor temperature 17,0 |°C None
ground Hy o 83,3 |W/K  Heat capacity air 0,33 |Wh/(m3K) Controlled by temperature X
without HR 416,5 |W/K  Supply air changes 0,60 |1/h Controlled by enthalpy
Ventilation conductance, others Outdoor air changes 0,07 |1/h Always
exterior Window night ventilation air change rate, manual @ 1K 1,54 |(1/h Additional ventilation
Air change rate due to mech. automatically controlled vent. 0,00 |1/h Controlled by temperature -
Specific power consumption for 0,00 |Wh/m3 Controlled by humidity
NHR 80%
Merv 0%
TN*sHx 80%
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 * 0,30 * 0,95 * 0,36 * 22,9 * 82% = 1,7
East 0,9 * 0,30 * 0,95 * 0,36 * 69,0 * 79% = 5,0
South 0,9 * 0,16 * 0,95 * 0,36 * 16,1 * 83% = 0,6
West 0,9 * 0,51 * 0,95 * 0,36 * 69,0 * 79% = 8,7
Horizontal 0,9 * 1,00 * 0,95 * 0,00 * 0,0 * 0% 0,0
Sum opaque areas 1,8
— m?m?
Solar aperture Total 17,8 0,02
Specif. power q; Area
Wim? m? w W/m?
Internal heat gains Q, ‘ 35 ‘ * ‘ 876 ‘ = | 3068 | 35
Frequency of overheating hy. jnax At the overheating limit 9., =25 °C
If the "frequency over 25°C" exceeds 10%, additional measures to protect against the heat during the summer are necessary.
Daily internal temperature fluctuation
Transmission Ventilation Solar load Spec. capacity Atenl
kwh/d kwh/d kwh/d 1k Wh/(m2K) m?
(209 ] + [321] + [ 715 ])=* 1000 /([ 240 ] [ 876 ])=|__o06 |«

PHPP, Summer

PHPP_V9.6a_EN_Variants_K2



EnerPHit with PHPP Version 9.6a

Cooling: energy value for useful cooling energy

K2 / Climate: 35,5 °N /24,1 °O/ TFA: 876 m?2 / Heating: 0,3 kWh/(m?a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

Interior Temperature:| 25  |°C

Building type:
Treated Floor Area Area:| 876  |m?

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Heating degree hours - Exterior 8,8 8,4 8,8 6,8 4,6 1,9 0,3 -0,1 1,2 3,4 55 7,7 57 kKh
Heating degree hours - Ground 3,9 3,6 4,0 3,8 3,7 0,4 0,2 0,2 0,2 0,3 3,5 3,8 27 kKh
Losses - Exterior 6929 6609 6833 5298 3525 1399 113 -201 799 2580 4241 6018 44142 kwh
Losses - Ground 4899 4486 4956 4713 4733 1682 1611 1544 1505 1640 4471 4773 41013 kwh
Losses summer ventilation 11715 11257 11344 8190 4806 1400 0 0 691 3302 6424 9884 69013 kwh
Sum spec. heat losses 26,9 25,5 26,4 20,8 14,9 51 2,0 15 3,4 8,6 17,3 23,6 175,9 kWh/m?2
Solar load North 40 51 79 107 136 153 153 128 95 69 43 36 1090 kwh
Solar load East 497 554 698 723 698 680 731 816 854 816 552 471 8090 kwh
Solar load South 53 58 73 76 73 71 7 86 90 85 58 49 848 kwh
Solar load West 219 271 426 563 718 811 808 682 507 363 227 193 5787 kwh
Solar load Horiz. 0 0 0 0 0 0 0 0 0 0 0 0 0 kwh
Solar load Opaque 110 133 192 238 274 295 304 285 241 193 121 101 2488 kwh
Internal heat gains 2282 2061 2282 2209 2282 2209 2282 2282 2209 2282 2209 2282 26873 kwh
Sum spec. loads solar + internal 3,7 3,6 4,3 4,5 4,8 4,8 5,0 4,9 4,6 4,3 3,7 3,6 51,5 kWh/m?2
Utilisation factor losses 14% 14% 16% 22% 32% 88% 99% 100% 98% 51% 21% 15% 25%
Useful cooling energy demand 0 0 0 0 0 290 2645 2936 1049 3 0 0 6923 kwh
Spec. cooling demand 0,0 0,0 0,0 0,0 0,0 0,3 3,0 3,3 1,2 0,0 0,0 0,0 79 kWh/m?2
Specif. dehumidification demand 0,0 0,0 0,0 0,0 0,0 0,0 2,0 2,3 0,0 0,0 0,0 0,0 4,3 kWh/m?2
Sensible fraction 100% 100% 100% 100% 100% 100% 60% 60% 96% 100% 100% 100% 65%
Useful coolin g demand = Spec. cooling demand E=3Sum spec. heat losses Sum spec. loads solar + internal
30
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EnerPHit with PHPP Version 9.6a

Cooling: energy value for useful cooling energy

K2 / Climate: 35,5 °N /24,1 °O/ TFA: 876 m?2 / Heating: 0,3 kWh/(m?a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

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

Building type: ‘ Treated floor area Ara: 876,5 m2
Interior temperature summer: 25 °C Building volume: 2629 me
Nominal humidity: 12 alkg Internal humidity sources: 0,7 g/(m2h)
Spec. capacity: 240 Wh/(m?K)
per m?
Temperature zone Area U-Value Mon. red. fac. Gy treated
Building assembly m? W/(m2K) kKh/a kWh/a floor area
External wall - Ambient A 1155,0 * 0,228 * 1,00 * 7 = 1798 2,05
External wall - Ground B * * 1,00 * =
Roof/Ceiling - Ambient A 741,1 * 0,165 * 1,00 * 7 = 836 0,95
Floor slab / Basement ceiling B 648,5 * 1,375 * 1,00 * 1 = 1052 1,20
A * * 1,00 * =
A * * 1,00 * =
X * * 0,75 * =
Windows A 177,0 * 0,892 * 1,00 * 7 = 1078 1,23
Exterior door A 79 * 4,500 * 1,00 * 7 = 243 0,28
Exterior TB (length/m) A 357,6 * -0,148 * 1,00 * 7 = -360 -0,41
Perimeter TB (length/m) P 114,9 * 0,900 * 1,00 * 7 = 706 0,81
Ground TB (length/m) B * * 1,00 * = 0,00
— KWh/(m?a)
Transmission losses Qy (negative: heat loads) Total 5352 | | 6,1
Summer ventilation  from'Ssummvent worksheet
Ventilation conductance, vent. unit Ventilation parameter Summer ventilation regulation
exterior Hy ¢ 20,8 WIK Temperature amplitude summer 33 |K HRV/ERV in summer
without HR 104,1 WIK Minimum acceptable indoor temperature 17,0 |°C None
ground Hyq 83,3 WIK Heat capacity air 0,33 |Wh/(m?K) Controlled by temp. X
without HR 416,5 WIK Supply air changes 0,60 |1/h Controlled by enthalpy
Ventilation conductance, others Outdoor air changes 0,07 |1/h Always
exterior WIK Window night vent. air change rate, manual @ 1K 154 |1h Additional ventilation
Air changes rate due to mech., autom. controlled vent. 0,00 |1/h Controlled by temp.
Specific power consumption for 0,00 |Wh/m?3 Controlled by humidity
MR 80%
TNerv 0%
M*sHx 80%
Ny system TrsHX MHR Ny Rest NV equi fraction
Hygienic air change 1/h (considers bypass) 1h 1h
Effective air change rate Ambient ny ¢ ‘ 0,600 ‘*(1-‘ 80% ‘ »*(1- ‘ 0,00 ‘)+ ‘ 0,070 ‘ = ‘ 0,190 ‘
Effective air change rate Ground ny,g ‘ 0,600 ‘ * ‘ 80% ‘ *(1- ‘ 0,00 ‘) = 0,480
Vv NV equi fraction Cair Gy
m 1h Whi(meK) kKh/a kWhia KWh/(m?a)
Ventilation losses ambient Qy 2629 * 0,190 * 0,33 * 2 = 390 0,4
Ventilation losses ground Qy 2629 * 0,480 * 0,33 * 17 = 6930 79
Heat losses summer ventilation 2629 * 0,546 * 0,33 * 11 = 5394 6,2
Ventilation heat losses Qy oo 12724 | [ 145
QT QV
kwhia kWh/a kWhia KWh/(m?a)
Total heat losses Q, 5352 |+| 12714 | =| 18066 | [ 206
Orientation Reduction factor g-Value Area Global radiation
of the area (perp. radiation)
me KWh/(m?a) kWhia
North 0,22 * 0,36 * 22,9 * 336 = 598
East 0,25 * 0,36 * 69,0 * 620 = 3897
South 0,11 * 0,36 * 16,1 * 622 = 409
West 0,38 * 0,36 * 69,0 * 338 = 3171
Horizontal 0,40 * 0,00 * 0,0 * 1069 = 0
Sum opaque areas 1318
E—— KWh/(m?a)
Available solar heat gains Qg Tom| 9393 | | 10,7
Length heat. period Spec. power g Area
khid dia Wim? m kWhia kwh/(m?a)
Internal heat gains Q, 0,024 * 153 | » [ 35 |+] ees | =] 11265 | | 129
kWhia kWh/(m?a)
Sum heat loads Q¢ Qs + Q =] 20857 | | 236
Ratio of losses to free heat gains Q. / Qe = 0,87
Utilisation factor heat losses ng =
kWh/a KWh/(m?a)
Useful heat losses Qy,, ne xQ =] 13 | [ 157
kWhia KWh/(m?a)
Useful cooling demand Qg Q - Qun = | 6923 I || 8
KWhi(mz+a) (Yes/No)
Recommended maximum value Requirement met? Yes

PHPP, Cooling PHPP_V9.6a_EN_Variants_K2



PHPP, Cooling units

Compressor - cooling units

K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m2a)

EnerPHit with PHPP Version 9.6a

Building type:

Interior temperature summer:

25,0

Nominal humidity:
Internal humidity sources:

12,0
0,7

x| supply air cooling
check as appropriate

glkg
g/(meh)

On/Off mode (check as appropriate)

Max. cooling capacity (sensible + latent)
Temperature reduction dry

Seasonal energy efficiency ratio

|:|Recirculation cooling
check as appropriate

On/Off mode (check as appropriate)

Max. cooling capacity (sensible + latent)

Volume flow rate at nominal power

Temperature reduction dry
Variable air volume (check if appropriate)

Seasonal energy efficiency ratio

[ x | additional dehumidification
check as appropriate

Waste heat to room (check if appropriate)

Seasonal energy efficiency ratio

l:l Panel cooling

check as appropriate

Seasonal energy efficiency ratio

Useful cooling total

Cooling contribution by:

Supply air cooling
Recirculation cooling
Dehumidification
Remaining for panel cooling
Cooling distribution

Total

Unsatisfied demand

Treated floor area Argal 876,5 m2
Mechanical cooling: X
Air change rate via ventilation system with supply air: 0,6
X
22,7 kw
42,3 K
2,0
0,0 kw
0,0 m3/h
K
1,0
2,0
1,0
Sensible Latent COoP lectricity demand (kWh/a) Sensible fraction
kwh/(mz2a) kwh/(mz2a) kWh/(m?2a)

E a5 ]
( 7.9 + 21 )/ 2,0 = 50 79%
( + )/ 1,0 =

23 ! 1,3 18 0%
! 1,0 100%
! 2,0 = 100%
(79 |+ aa || 18 ][ es | | 64%
(Yes/No)
0,0 0,0 Cooling demand covered? Yes

PHPP_V9.6a_EN_Variants_K2



PHPP, Cooling units

Compressor - cooling units
K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m2a)

Humidity loads and humidity removal

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Internal humidity sources 0,4 0,3 0,4 0,3 0,4 0,3 0,4 0,4 0,3 0,4 0,3 0,4 4
Infiltration/Window/Extract air system -0,7 -0,7 -0,7 -0,6 -0,3 -0,1 0,2 0,2 0,0 -0,3 -0,5 -0,7 -4
Supply air ventilation system -6,4 -6,1 -6,1 -4,7 -2,8 -0,4 1,4 1,7 -0,1 -2,3 -3,9 -5,6 -35
Summer ventilation window 0,0 0,0 0,0 0,0 0,0 -0,7 0,0 0,0 -0,2 0,0 0,0 0,0 -1
Summer ventilation mechanically 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0
Total humidity load 0,0 0,0 0,0 0,0 0,0 0,0 2,0 23 0,0 0,0 0,0 0,0 4
Dehumidification by supply air cooling 0,0 0,0 0,0 0,0 0,0 0,0 1,1 0,9 0,1 0,0 0,0 0,0 2
Dehumidification by circulation cooling 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0
Additional dehumidification 0,0 0,0 0,0 0,0 0,0 0,0 0,9 1,3 0,0 0,0 0,0 0,0 2
Total dehumidification 0,0 0,0 0,0 0,0 0,0 0,0 2,0 2,3 0,1 0,0 0,0 0,0 4
Unnecessary dehumidification 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0
Missing dehumidification 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0,0 0

kwh/m2
kwh/m2
kwh/m?2
kwh/m2
kwh/m?2
kwh/m2
kwh/m?2
kwh/m2
kwh/m2

kwh/m2
kwh/m?2

@internal humidity sources

OSupply air ventilation system
BInfiltration/Window/Extract air system
@ Summer ventilation window

O Summer ventilation mechanically

@ Dehumidification by supply air cooling
@ Dehumidification by circulation cooling
BAdditional dehumidification
BUnnecessary dehumidification

DOMissing dehumidification

[kWh/(m? month)]

Humidity loads (left)

Dehumidification energy (right)

mI=E M M

Jan

Feb

Mar

Apr

May

Jun Jul Aug

Sep Oct Nov Dec
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Cooling load

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m2 / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m?2a) / PER: 68,1 kWh/(m2a)

EnerPHit with PHPP Version 9.6a

Building type: ‘ ‘ Treated floor area Arga: 876,5 m2 Spec. capacity: 240
Building volume: 2629 m? Nominal humidity: 12,0
Interior temperature: 25 °C Internal humidity sources: 0,7
Te Outdoor air Dew point Sky Radiation:  North East South West Horizontal
weather 1. 207 |c [ 217 | 205 |c 93 [ 200 [ 170 [ 200 [ 370 |wime
Weather 2: 28,6 cc | 217 e 217 |c [ 60 | 175 | 251 | 175 EE
Ground design temp. 248 °C SHX 20,5 °C
Area U-Value Factor TempDiff 1 TempDiff 2 Pr1l Pr2
Building assembly Temperature zone m2 WI(m2K) always 1 K K w w
(except "X")
External wall - Ambient A 1155,0 * 0,228 * 1,00 * 47 or 3.6 1225 or 936
External wall - Ground B * * 1,00 * -0,2 or -0,2 = or
Roof/Ceiling - Ambient A 7411 * 0,165 * 1,00 * 47 or 3.6 = 570 or 435
Floor slab / Basement ceiling B 648,5 * 1,375 * 1,00 * -0,2 or -0,2 = -188 or -188
A * * 1,00 * 4,7 or 3,6 = or
A * * 1,00 * 4,7 or 3,6 = or
X * * 0,75 * 4,7 or 3,6 = or
Windows A 177,0 * 0,892 * 1,00 * 47 or 3.6 = 735 or 561
Exterior door A 79 * 4,500 * 1,00 * 47 or 3.6 = 166 or 127
Exterior TB (length/m) A 357,6 * -0,148 * 1,00 * 47 or 3.6 = -246 or -188
Perimeter TB (length/m) P 1149 * 0,900 * 1,00 * -0,2 or -0,2 = -22 or -22
Ground TB (length/m) B * * 1,00 * -0,2 or -0,2 = or
Building element towards neighbour | * * 1,00 * 3,0 or 3,0 = or
Radiation correction outdoor air Lambient W/K -50,3 * 4,7 or 3,6 = -234 or -179
Radiation correction sky Lsiy WIK 49,4 * -4,5 or -3,3 -225 or -163
Transmission heat load Py Total = 1781 or 1319
N 1 equifraction N equi fracton Caic TempDiff 1 TempDiff 2 Py 1 Py2
Ventilation load m? 1h 1h Whi(meK) K K w w
Exterior Py, 2629 * 0,190 or 0,190 * 0,33 * 47 or 3,6 = 767 or 585
Ground P 2629 * 0,480 or 0,480 * 0,33 * -4,5 or -4,5 -1887 or -1887
Summer ventilation P_ g 2629 * 0,000 or 0,000 * 0,33 * 0,0 or 0,0 = 0 or 0
Ventilation heat load Py, Total -1121 or -1302
Orientation Area g-Value Reduction factor Radiation 1 Radiation 2 Pr1 Pr2
of the area m? (perp. radiation)  (see 'Windows' ) W/m? W/m2 w w
North 229 0,4 * 0,21 * 139 or 98 237 or 167
East 69,0 * 04 * 0,20 * 193 or 233 = 961 or 1160
South 16,1 * 0,4 * 0,11 * 193 or 233 124 or 150
West 69,0 * 04 * 0,35 * 139 or 98 = 1202 or 848
Horizontal 0,0 * 0,0 * 0,40 * 370 or 313 = 0 or 0
Sum opague areas 456 or 413
Solar load Pg Total = 2981 or 2738
Spec. power Arra P 1 P2
Internal heating load P, Wimz m2 w w
[35 ] * [ 876 | = [ 3068 | or 3068
Pr+Py+Pg+ P, = 6710 or 5823
Cooling load P¢ = w
Area specific cooling load P/ Arpa = W/m?
°C °C
Please enter the minimum supply air temperature. l:l °C Supply air temperature without cooling SSHDW‘MM 22,1
W W
For comparison: cooling load, transportable through the supply air Psyppiv:max = 11613 11498
W/m?2 W/m?2

13,1

(yes/no)
Air conditioning over the supply air possible?
Daily internal temperature stroke
Transmission Ventilation Solar load Time Spec. capacity Area
w w w hid Whi(mzK) mz
(17814 | + [ -11205] + [ 29812 ] )* 24 /( [240 ] * [ 876 | )= [_04 ]

Dehumidific. load from ‘Cooling’ worksheet

Absolute humidity exterior air 16,4 or 16,4  |gkg Absolute humid. supply air | 16,4 or 16,4 glkg

Outdoor air mass flow 217 or 217 |kgh Supply air mass flow 1862 or 1862 kg/h

Summer vent. air mass flow 0 or 0 kg/h Humid. load, supply air | 8118 or 8118 gh

Humidity load, outdoor air 947 or 947 |gh Humidity load, internal 600 or 600 gh

Enthalpy of vaporisation Humidity load Humidity load Ppl Pp2
Whikg kg gh gh w W
707,639/ 1000 * [9665 | or [ 9665 | = [__6839 | or 6839
Dehumidification load P+ =
Area specific dehumidification load Pt/ At =
Monthly average values
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Specific cooling demand 0,0 0,0 0,0 0,0 0,0 0,3 3,0 3,3 1,2 0,0 0,0 0,0 kWh/m2

Specific demand 0,0 0,0 0,0 0,0 0,0 0,0 2,0 2,3 0,0 0,0 0,0 0,0 kWh/m2

Sensible fraction 100% 100%  100% 100% 100% 100%  60% 60% 96% 100% 100% 100%

Minimum of sensible cooling load fraction occurred

PHPP, Cooling load

Wh/(m?
glkg
g/(mzh)
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Heat distribution and domestic hot water (DHW) system

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

Interior temperature: 20 |°C
Building type:

Interior temperature summer: °C

Treated floor area Arpal| 876 |m2
Occupancy:| 60,0 |Pers
Number of dwelling units: 1
Annual heating demand Queaing| 264 |kWh/a
Length of heating period:| 28 |d
Average heating load P,.:| 0,4 kKW
Marginal usability of additional heat gains:| 79%

Space heat distribution

Length of distribution pipes Ly m
Nominal width of pipe mm
Insulation thickness mm
Insulation reflective coating? -
Thermal conductivity of insulation W/(mK)
Heat loss coefficient per m of insulated pipe W/(mK)
Insulation quality of mountings, pipe suspensions, etc. -
Thermal bridge supplement WI/K
Total heating loss coefficient per m of pipe v W/(mK)
Temp. of the room through which the pipes pass O °C
Design forward flow temperature Sy °C
Design system heating load Pheating kw

Forward flow temperature control ('x' if appropriate)

Design return flow temperature 9 °C
Annual heat emission per m of plumbing q*nL kwWh/(m-a)
Possible utilisation factor of released heat N6 -
Annual heat losses of heating distribution QL kWh/a
Annual heat losses of heating storage kWh/a
Annual heat losses of heating kWh/a
Performance ratio of heat distribution ea,y. -

PHPP, DHW+Distribution

Annual useful cooling dem. dcool
Length cooling period:

Average cooling load P ayerage:
Marginal utility of additional heat losses:

6923

153

19

55%

kWh/a
d
kw

Inside thermal envelope
1 2 ’ 3 4 5
1-None 1-None 1-None 1-None 1-None
20 20 20 20 20
55,0 55,0 55,0 55,0 55,0
1,0 1,0 1,0 1,0 1,0

Outside thermal envelope Total values
1 2 3 ‘ 4 5 Absolute Specific
1-None 1-None 1-None 1-None 1-None
55,0 55,0 55,0 55,0 55,0
1,0 1,0 1,0 1,0 1,0
kwh/a kWh/(m2a)
\ 0 | [ o0 ]
\ 0 | [ o0 ]
L 0 | (o0 |
I 100% |
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DHW useful heat

DHW demand for showers, per person and day (with 60°C) litre/person/d 0,8
DHW demand others, per person and day (with 60°C) litre/person/d
Performance of shower drain-water heat recovery - 0%
Effective DHW demand Vouw  litre/person/d 1
Average cold water temperature of the supply Srw °C 20,5
DHW demand for washing machines and dishwashers non-ele kWh/a 0 kwWh/a kWh/(m?2a)
Effective useful heat DHW Qonw kWh/a 803 803 | | 0,9 |
Auxiliary calculation - DHW demand calculation (for non-res)
I/(P*d) at 60 °C
DHW demand for showering: 0,0
Days of use per year [d/a] 200 DHW demand for other uses: 0,8
PTEIGRGT Equivalent | Equivalent .
B ; average average DHW demand according to use
Application Used? Slng!e-lever Ve EliUEe uses Flow rate Uit amount of | amount of e beat
mixer? per use according to temperature W @) B @ 60°C
type of use 60°C 60°C DHW demand/P*d @60°C [1/(P*d)]
- - min - I/min © I/(WE*d) 1/(P*d) kwh/a 0 2
Shower X 5,0 0,7 8,0 38 0 0 Shower
Hand wash basin X X 0,3 3,0 4,0 30 52 1 479 Hand wash basin  [E—
Washing stand X 1,0 0,4 8,0 38 Washing stand
Bidet X X 1,0 0,1 8,0 38 30 1 280 Bidet |mE————
Bathing X 10,0 0,0 15,0 38 Bathing
Tooth brushing § X 0,1 2,0 4,0 30 Tooth brushing
Cooking/drinking g X 0,3 1,0 6,0 45 Cooking/drinking
] N/A
N/A
N/A
N/A
N/A
Dishwashing X 0,6 1,0 6,0 45 Dishwashing
Cleaning the kitchen o X 05 10 6,0 38 Cleaning the kitchen
Cleaning rooms ] X X 1,0 01 6,0 38 0 0 3 Cleaning rooms
by N/A
£ N/A
E N/A
N/A
N/A
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Auxiliary calculation - shower drain-water heat recovery

PHPP, DHW+Distribution PHPP_V9.6a_EN_Variants_K2



Inside thermal envelope Outside thermal envelope Total values

DHW distribution 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 Absolute Specific
Temp. of room through which the pipes pass 9x °C ‘ 20,0 ‘ 20,0 ‘ 20,0 ‘ 20,0 ‘ 20,0 ‘ ‘ ‘ ‘ ‘ ‘ ‘
Design forward flow temperature Sais °c | 600 | 600 | 600 | 600 | 600 | [ e00 | 600 | 600 | 600 | 600 |

DHW circulation pipes

Length of circulation pipes (forward + return flow) Lus m

Nominal width of pipe mm

Insulation thickness mm

Insulation reflective coating? -

Thermal conductivity of insulation W/(mK)

Heat loss coefficient per m of insulated pipe W/(mK)

Insulation quality of mountings, pipe suspensions, etc. - 1-None 1-None 1-None 1-None 1-None 1-None 1-None 1-None 1-None 1-None

Thermal bridge supplement WI/K

Total heating loss coefficient per m of pipe v W/(mK)

Daily circulation period of operation. tdcirc h/id

Design return flow temperature 9% °C

Circulation period of operation per year teirc hia

Annual heat released per m of pipe q*; kWh/m/a KWhl/a KWh/(m?a)

Annual heat loss from circulation lines Qz kWh/a 0 ‘ ‘ 0,0

DHW individual pipes

Exterior pipe diameter dy pipe m

Accumulated length per single pipes Ly m

Amount of tapping points in building Neapping poin -

Average pipe length per tapping point Ly, average m

Tap openings per person per day - 6

Utilisation days per year d 365

Heat loss per tap opening Qindividual h/tap opening

Amount of tap openings per year and person Nrap  iNgs per year kWh/a kWh/(m2a)

Annual heat loss of individual pipes Qu kWh/a ‘ 0 ‘ ‘ 0,0
kWhia kWh/(mza)

Total heat losses of DHW distribution QuL | 0 | 0,0

Performance ratio of DHW distribution pipes ea,y - | 100% I

PHPP, DHW+Distribution PHPP_V9.6a_EN_Variants_K2



Storage heat losses
Storage 1 Storage 2 Buffer storage tank (only heating) Compact unit

Selection of storage tank [2-DHW only [0-No storage tank 0-No storage tank

Storage necessary for HP _ X)

H]II

Heat loss rate W/K 0,5
Storage volume litre 70
Standby fraction -
Location of storage tank, inside or outside of thermal envelope 1-Inside 1-Inside 1-Inside
Temperature of mechanical room °C 20,0
Typical storage tank temperature °C 60,0
Manual entry of storage temperature °C
Average standby heat losses storage tank W 6
Additional heat losses storage tank, solar operation W 14
Possibly utilisation factor of heat losses kWh/a kWh/(m?2a)
Annual heat losses DHW storage tank kWh/a 175 175 | | 0,2 |
Annual heat losses buffer storage tank --- - -
Auxiliary calculation - heat losses through storage tank according to EU efficiency classes
Storage tank volume Litre 70,0
ErP classification - A+ C ©
Maximum permissible standby heat loss W 23
Heat loss ratio for PHPP calculation WI/K 05
Total energy demand of domestic hot water Wi wh(nca)
Heat losses of DHW distribution and storage Qui | 175 I | 0,2
Performance ratio DHW-distribution + storage eawi | 122% |
Total heating demand of DHW system kWh/a kWh/(m2a)
|| 979 | [22 ]

Including storage tank QgoHw

PHPP, DHW+Distribution PHPP_V9.6a_EN_Variants_K2



Inside thermal envelope Outside thermal envelope Total values

Cooling distribution 1 ‘ 2 ‘ 3 ‘ 4 5 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 Absolute Specific

Length of distribution pipes Ly m

Nominal width of pipe mm

Insulation thickness mm

Insulation reflective coating? -

Thermal conductivity of insulation W/(mK)

Heat loss coefficient per m pipe v W/(mK)

Temp. of room through which the pipes pass I °C 25,0 25,0 25,0 25,0 25,0 25,0 25,0 25,0 25,0 25,0

Design forward flow temperature Sy °C 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0 6,0

Dimensioning of cooling load of the system Pcooling kw

Forward flow temperature control (‘X' if appropriate)

Design return flow temperature 9 °C

Annual heat absorption per m of pipe (s kwWh/(m-a)

Possibly utilisation factor of this heat absorption N6 - kWh/a kWh/(m2a)

Annual heat losses of cooling distribution Qn kWh/a I 0 I 0,0 1

Performance ratio cold water distribution pipes ea, - || 100% ||
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PHPP SolarDHW

Solar thermal system

K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m?2a) / PER: 68,1 KWh/(m?2a)

EnerPHit with PHPP Version 9.6a

Building type:
Treated floor area Arga: 876,5 m2
Projected building footprint Apgecieq: 7411 m2
Latitude (Climate’ worksheet) 35,5 °
DHW demand (DHW-+Distribution’) 979 kWh/a
Heating demand (‘Heating' and 'DHW+Distribution’ worksheets) 264 kWh/a
Occupancy 60,0 Persons
Location: Selection in ‘Areas’ worksheet 142-Opogn Collector 6-Standard flat plate collector
Size of selected area 741 m?2 Heating support (check if appropriate)
Free area (less solar thermal and electrical systems) 668,1 m? DHW priority (check if appropriate)
Deviation from North 0 °
Angle of inclination from the horizontal 0 °
Alternative input: Deviation from North °
Alternative input: Angle of inclination from the horizontal °
Solar collector area 5,00 m2
Specific collector area 0,1 m?/Pers
Height of the collector field 1,00 m
Height of horizon Phori 0,00 m
Horizontal distance Apori 1000,00 m
Additional reduction factor shading Tother 100%
Results tootprint Absolute Determination of PER factors
area Yield reference PV syst| PERg PERGotherm
KWh,,
KWh/(M?pgecred™a) kWh/a kWhg/a KWy o/KWher | kWi mrelkWhy,
Solar contribution total 99% 1,3 970 1105 1,20 0,95
Solar contribution to DHW 99% 1,3 970 1104,6 1,20 0,95
Solar contribution to space heating 0% 0,0 0 0,0 1,65
kgCO.eq/ a kgCO,eq/a
kgCO2eq/ " ||
1-CO2 factors GEMIS (Germany) \WhEinal 0,045 0,1 44

PHPP_V9.6a_EN_Variants_K2



Heating demand Heating demand covered by solar
—+—Solar fraction Radiation on tilted collector surface
—Electricity generation of reference PV system
1400 vy 'y 'y y 3 S -4 'y y S y 3 100%
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year
Heating demand DHW-preparation 83 75 83 80 83 80 83 83 80 83 80 83 979 kwh/month
Space heating demand 0 0 0 0 0 0 0 0 0 0 0 0 0 kWh/month
Heating demand 83 75 83 80 83 80 83 83 80 83 80 83 979 kwh/month
Radiation on tilted collector surface 365 465 720 955 1155 1265 1300 1175 925 680 405 330 9740 kwh/month
Please enter: Solar production for DHW [ [ [ [ [ I I I I [ [ 0 kWh/month
Please enter: Solar production for heating | | | | | \ \ \ \ \ \ 0 kWh/month
DHW heating demand covered by solar 83 75 83 80 83 80 83 83 80 83 79 76 970 kwh/month
Space heating demand covered by solar 0 0 0 0 0 0 0 0 0 0 0 0 0 kwWh/month
Heating demand covered by solar 83 75 83 80 83 80 83 83 80 83 79 76 970 kwWh/month
Solar fraction 100% 100% 100% 100% 100% 100% 100% 100% 100% 100% 98% 92% 99% -
Electricity generation of reference PV system 42 53 83 109 132 143 146 132 104 77 46 38 1105 kwWh/month
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PHPP PV

Photovoltaic systems
K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m2 / Heating: 0,3 kwh/(m2a) ICthng 12,2 kWh/(m?a) /_PER: 68,1 kWh/(m?a)

EnerPHit with PHPP Version 9.6a

Projected building footprint:

Climate data set
Building type:

ud---01-35,5 °N/ 24,1 °0

74 m?

Name of system System 1 System 2 System 3 System 4 System 5 Reference PV syst.
Location: Selection in ‘Areas’ worksheet 142-Opogiy 142-Opogny
Size of selected area 7411 741,1 me
Deviation from North 0 0 °
Angle of inclination from horizontal 0 0 B
Alternative input: Deviation from North °
Alternative input: Angle of inclination from the horizontal °
Information from the module data sheet
Technology 5-Poly-Si 4-Mono-Si
Nominal current luppo 10,00 7,71 A
Nominal voltage [V 35,00 30,50 v
Nominal power P, 350 0 0 0 0 235 wp
Temperature coefficient short-circuit current o 0,050 0,040 %WIK
Temperature coefficient open-circuit voltage B -0,310 -0,340 %K
Module dimensions: Height 1,700 1,658 m
Module dimensions: Width 1,000 0,994 m
16 Module area [m?]
Further specifications
Number of modules Ny 40 30
Height of module array 0.2 1 m
Height of horizon ot 0,0 0 m
Horizontal distance A 1000,0 1000,0 m
Additional reduction factor shading Tother 100% 100%
Efficiency of the inverter Ty 97% 95%
Results
Area of module field 68,0 0,0 0,0 0,0 0,0 5,0 m?
Free area on the selected building element 668,1 668,1 me
Allocation to building element 10% 10%
Annual losses due to shading 0 0 kwh
Total
Annual electricity yield after the inverter, absolute 22085 1105 22085
Related to projected building footprint area 29,8 15 30
CO2-equivalent emissions according to 1-CO2 factors GEMIS (Germany) 1391,4 1436 1391,4
PE-factor according to 1-PE factors (non-renewable) PHI Certification 0,00 0,0 0,00
--Total ——System 1 System 2 —<System 3 -#-System 4 System 5
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Electricity demand for residential buildings (at the moment this worksheet is inactive. Calculation takes places in the 'Electricity noR-res" WofREh™
K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m2 / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m2a)
Households 1 PER and PE factors (KWh/kWh) Electricity:| 1,20 2,6 Solar fraction of DHW Laundry&Dish
Persons 1 60,0 Non-electric energy carrier for cooking, drying:| 1,20 | 2,6 Marginal performance ratio DHW 1%
Living area (m2) 2 876 Energy carrier for heating:| 1,10 | 2,6 Marginal performance ratio Heating 46%
Heating demand [kWh/(m2a)] 3 03 Energy carrier for DHW:| 0,98 | 04
Column no. 1 2 3 4 5 6 7 8 8a 9 10 11 12 13
T 5 g‘ = < 2 <
C||S e I b c o c © © o S °c = S c g 3 Q o E
Application ~ e gl 8 S E o L s = % B 55 2 g o3 £ 3>
3IEL = 3 g s 2= = c 8 3 < 23 S £ ] €5
2IEE|| 3 2 I G &= g8 27 W g < =5 S S g
2llEgl| =z = i3} 3 o z E £ 8 zZg
£ 3 e w S L kS
Dishwashing [0][ 2 ][ 1,10 Jxwhuse 1,00 |*[ 65 |/P*a) *[600|P = 0] *| 100% = 0
2-Cold water connection * 0% * (1+| 0,30 |) *| 0,01 |*(1'| |) :| |
Clothes washing [0][ 2 ][ 1,10 Jxwhuse 1,00 |*| 57 |/(P*a) *|600|P = 0| *| 55% = 0
1-DHW connection * 45% * (1+| 0,05 |) *| 0,01 |*(1'| |) :| |
Clothes drying with: | 0 || 000 |wwnuse [ Resiual 100 |[*| 57 |/(P*a) *| 60,0 |P = of | ow = 0
1-Clothes line 0,00 = 0 0% 1,00 *
Scaegg{af;’f”med by 0 0,00 [kwhiuse 0,00 |*| 57 |/Pra) *|600|P = o * 100% * (1+‘ 0,00 ‘)* 0,46 *(1-’ 0,98 ‘) =
Refrigerating o[ 1 ][ 078 |kwhad 1,00 [*| 365 |dla *| 1 |HH = 0| *| 100% = 0
Freezing o[ o 0,88 |kwhid 0,90 |*| 365 |dla *| 1 |HH 0| *| 100% = 0
or combination o[ 1 1,00 |kwhid 1,00 |*| 365 |da *| 1 |HH 0| *| 100% = 0
Cooking with: (0] 1 0,00 |kwhiuse 1,00 |[*|[ 500 |/(P*a) *[60,0|P = 0| *| 100% = 0
ety - Average laip ffciency * 0% [ o ]
Lighting 1] 1 14 |w 50 1,00 |*| 2,90 |kh/(P*a*| 60,0 |P = 2506| * | 100% = 2506
Consumer electronics || 1 || 1 100 |w 1,00 | *| 0,55 |kh/(P*a*| 60,0 |P = 3300| *| 100% = 3300
Small appliances, etc. 1 1 50 [kwh 1,00 |*| 1,00 |/(P*a) *| 60,0 |P = 3000( *| 100% = 3000
Total aux. electricity - 5429 5429
Other:
] kwh/a 0 0
] kWhia 0 0
] kwh/a 0 0

Specific demand

[Recommended maximum value

14235 kwh

DHW Non-Electric - Wash&Dish

Non-Renewable Non-Electric DHW Wash&Dish

kWh/(m?a)

kWh/(m?a)

PHPP, Electricity
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VUSS non-residential buildings EnerPHit with PHPP Version 9.6a

K2 / Climate: 35,5 °N / 24,1 °0 / TFA: 876 m? /_Heating: 0,3 kWh/(m?a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWhi(m?a)

Latitude
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 20 27
g 5 5 - 3 3 gg
c = I ) |2 _ |2 | g | 25| ¢
= 5 2 9 E Eo | 3 | 58| 5| § | 35 | &~
s g 5 S 2E | 22 | £ £ | 53| 83| & | 23 | &%
2 £ g g g8 82 =3 S 55 S5 2 5% 0
] z s | 3E 25| g8 | 7 | f | =z |zs| 8 |ge| EE
5 hi] = 5 > > E £ £ & 35 g
2 = = = £ ° ° 3 <
< )
1| ABouoeg uTTOAOYIOTWV 9 21 12 200 2400 1804 596 14 14 500 0,8 08 0,30 0,9 0,4
5 Mpageia 1I06yeI0 9 21 12 200 2400 1804 596 14 14 500 0,8 0,8 0,20 0,9 6,0
3 WC, Sanitary 9 21 12 200 2400 1804 596 14 14 200 0,8 08 0,80 0,2 1,0
4 Fpageia TpwTOg 9 21 12 200 2400 1804 596 14 14 500 0,8 0,8 0,20 0,9 11,5
5 AiBouoa ekTUTTOTOV 9 21 12 200 2400 1804 596 14 14 500 0,8 0.8 0,50 0,9 0,2
6 EpyaoTiipia 9 21 12 200 2400 1804 596 14 14 500 0.8 08 0,70 0,9 3,0
7 0 0 0 0 2 2 0,8
s 0 0 0 0 2 2 08
9 0 0 0 0 2 2 0,8
10 0 0 0 0 2 2 08
1 0 0 0 0 2 2 08
1 0 0 0 0 2 2 0,8
13 0 0 0 0 2 2 08
" 0 0 0 0 2 2 0,8
15 0 0 0 0 2 2 08
16 0 0 0 0 2 2 0,8
1 0 0 0 0 2 2 08
18 0 0 0 0 2 2 0,8
19 0 0 0 0 2 2 0,8
20 0 0 0 0 2 2 0,8
21 Single office 7 18 11 250 2750 2543 207 13 500 0,8 0,8 0,30 0,70 10,00
22 Group office 7 18 11 250 2750 2543 207 13 500 0,8 0,8 0,30 0,70
23 Open-plan office 7 18 11 250 2750 2543 207 13 500 0,8 0,8 0,00 1,00 15,00
24 Meeting 7 18 11 250 2750 2543 207 13 500 0,8 0,8 0,50 1,00 2,00
25 Counter area 7 18 11 250 2750 2543 207 13 200 0,8 0,8 0,00 1,00
26 Retail 8 20 12 300 3600 2999 601 14 300 0,8 0,8 0,00 1,00 7,00
27 Classroom 8 15 7 200 1400 1398 2 9 300 0,8 0,8 0,25 0,90 2,00
28 University auditorium 8 18 10 150 1500 1409 91 12 500 0,8 0,8 0,25 0,70 0,75
29 Bedroom 0 24 24 365 8760 4407 4353 24 300 0,8 0,8 0,00 0,50
30 Hotel room 21 8 11 365 4015 755 3260 24 200 0,8 0,8 0,25 0,30
31 Canteen 8 15 7 250 1750 1748 2 9 200 0,8 0,8 0,00 1,00
32 Restaurant 10 0 14 300 4200 2404 1796 16 200 0,8 0,8 0,00 1,00 1,50
33 Kitchen non-residential 10 23 13 300 3900 2404 1496 15 500 0,8 0,8 0,00 1,00
34 Kitchen, Storage, Preparation 7 23 16 300 3900 2404 1496 15 300 0,8 0,8 0,50 1,00
35 WC, Sanitary 7 18 11 250 2750 2543 207 13 200 0,8 0,8 0,90 1,00
36 Other habitable rooms 7 18 11 250 2750 2543 207 13 300 0,8 0,8 0,50 1,00
37 Secondary areas 7 18 11 250 2750 2543 207 13 100 08 08 0,90 1,00
38 Circulation area 7 18 11 250 2750 2543 207 13 100 0,0 0,0 0,80 1,00
39 Storage, Senvices 7 18 11 250 2750 2543 207 13 100 08 08 0,98 1,00
40 Server room 0 24 24 365 8760 4407 4353 24 500 0,8 0,8 0,50 0,50
41 Workshop 7 16 9 250 2250 2192 58 11 500 0,8 0,8 0,00 1,00
42 Theatre auditorium 19 23 4 250 1001 55 946 6 200 0,8 0,8 0,00 1,00
43 Theatre foyer 19 23 4 250 1001 55 946 6 300 0,8 0,8 0,50 1,00
44 Theatre stage 13 23 10 250 2500 1253 1247 12 1000 0,8 0,8 0,00 0,60
45 Fair, Congress 13 18 5 150 1350 1260 90 11 300 08 08 0,50 1,00
46 Exhibition 10 18 8 250 2001 1850 151 24 200 0,8 0,8 0,00 1,00
47 Library reading room 8 20 12 300 3600 2999 601 14 500 08 08 0,00 1,00
48 Open access library 8 20 12 300 3600 2999 601 14 200 0,8 0,8 0,00 1,00
49 Library repository 8 20 12 300 3600 2999 601 14 100 08 08 0,90 1,00
50 Gymnasium 8 23 15 300 4500 3002 1498 17 300 0,8 0,8 0,30 1,00
51 parking garage 7 18 11 250 2750 2543 207 0 75 0,0 0,0 0,95 1,00
52 Public parking garage 9 0 15 365 5475 3290 2185 0 75 0,0 0,0 0,80 1,00
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EnerPHit with PHPP Version 9.6a

Electricity demand for non-residential buildings
K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m2 / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m2a)

Treated floor area Arga: 876,5 m2 Window properties (from 'Windows' worksheet):
BIEE: Glazin
Aucxiliary electricity demand: 5428,9 kWh/a Shading | Dirt factor | perpendicul | - = o 9
" fraction
ar radiation
PER factors: PE factors: North| 0,32 0,95 0,85 0,82
Electricity: 1,20 2,6 |kwhikwh East| 0,59 0,79
RE gas / Natural gas: 1,75 1,1 |kwhkwh South| 0,16 0,83
Energy carrier for DHW: KWh/kwh West| 0,65 0,79
Solar fraction of DHW 99%
Marginal performance ratio DHW:
Facade with windows Geometry: input of a typical room

B = £ < o < 3 oo 3 g - 5 E >

S S S = 5 ) 2 ¢
g £ 2 s | 2.2 5 5 £ z s § gz |8 | B | ¢ £z E_ | gg

bl 2 ep s £ E2 | ¢ g 2 ° T H 5 £8 | 25 B 2 2 Esyo 2 3= g

Lighting / non-residential 3 8 5 % = g g‘g 2 e £ ; % H 3 % = T5 S g Lighting check <8 £53 == EX 2z

E £ 52 S 2 £ 3 8 S 1< 2 © = £ = = 3 S T EL= 5= S x °

5 g : g |9 g |E & & & 5 s S |32 |E2| 8| 3 g 3% = £ 5

2 o & 2 g s a g e g 5 = 2 o H

Room / Zone m2 Lux Degrees ] m m m m m Wim? W/m? X h/a h/a h/a kWh/a kWh/(m?2a)
15 9

N/A aiBouca HIY 1 53,6 |1-AiBouseg umohoyioTiay 500 135 | East | 69% | x 6,2 8,7 3,0 2,9 1,0 None 8 75 1 Manual W“'(‘fe““éc"“o‘)r“‘)” 2400 1400 1400 563 105
N/A aiBouca HIY 2 52,7 |t-AiBouoeg umohoyioiav 500 135 | East | 69% | x 6,2 8,5 3,0 2,9 1,0 None 8 75 1 Manual W“'(‘fe““éc"“o‘)r“‘)” 2400 1400 1400 554 105
N/A aiBouca HIY 3 51,5| |t-AiBouseg umohoyioTiav 500 135 | East | 69% | x 6,2 8,3 3,0 2,9 1,0 None 8 75 1 Manual W“'(‘fe““éc"“o‘)r“‘)” 2400 1400 1400 541 105
B/A aiBouca H/Y 1 54,3| |1-ABouoeg umohoyioTiav 500 315 | West | 69% | x 6,2 8,8 3,0 2,9 1,0 None 8 75 1 Manual W“'(‘fe““éc"“o‘)r“‘)” 2400 1400 1400 570 105
B/A aiBouca H/Y 2 54,1| |t-ABouseg umohoyioTiav 500 315 | West | 69% | x 6,2 8,8 3,0 2,9 1,0 None 8 75 1 Manual W“'(‘fe““éc"“o‘)r“‘)” 2400 1400 1400 568 105
WC io6yeio 1 12,9/ [3-Wc, Sanitary 200 135 | East | 69% | x 22 58 3,0 29 1,0 Low 6 55 1 Manual W“'(‘jce““éc’:‘oor“o” 2400 200 200 14 11
WC 106yeio 2 29,8| |3-WC, Sanitary 200 135 | East | 69% | x 45 7.8 3,0 2,9 1,0 None 6 55 1 Manual W“Z‘Z‘“éc"“u"r“"” 2400 200 200 33 11
AIBOUG W EKTUTTOTGV 17,0/ |5-AiBousa exrumroriav 500 315 | West | 69% | x 6,2 2,8 30 2,9 1,0 None 8 75 1 Manual W“Z‘Z““éc"“u“r“‘)” 2400 1000 1000 127 75
Mpageio 106yeio 1 17,6/ |2Tpageia ooy 500 315 | West | 69% | x 6,2 238 3,0 29 1,0 None 8 75 1 Manual W“Z‘Z““éc"“u“r“‘)” 2400 1000 1000 132 75
Mpageio 166yeio 2 17,5 |2Tpageia ooy 500 315 | West | 69% | x 6,2 238 3,0 29 1,0 None 8 75 1 Manual W“Z‘Z““éc"“u“r“‘)” 2400 1000 1000 131 75
EpyaoTnpio 1 46,9/ |6-Epyaoripia 500 135 | East | 69% | x 41 11,4 3,0 29 1,0 None 8 75 1 Manual W“Z‘Z““éc"“u“r“‘)” 2400 1000 1000 352 75
EpyacTnpio 2 46,4 |6e-Epyaoripia 500 135 | East | 69% | x 41 11,3 3,0 29 1,0 None 8 75 1 Manual W“Z‘Z‘“éc"“u"r“"” 2400 1000 1000 348 75
EpyaoTipio 3 46,9/ |6-Epyaoripia 500 135 | East | 69% | x 41 11,4 3,0 29 1,0 None 8 75 1 Manual W“Z‘Z““éc"“u“r“‘)” 2400 1000 1000 352 75
WC mpitog 1 12,1/ [3-Wc, Sanitary 200 135 | East | 69% | x 46 37 3,0 29 1,0 None 6 55 1 Manual W“Z‘Z‘“éc"“u"r“"” 2400 200 200 13 1,1
WC mpeTog 2 20,6/ [3-Wc, Sanitary 200 135 | East | 69% | x 57 45 3,0 29 1,0 None 6 55 1 Manual W“Z‘Z‘“éc"“u"r“"” 2400 200 200 23 1,1
Mpageio TpwTog 1 14,4| |4Tpageia mpwrog 500 315 | West | 69% | x 56 26 3,0 29 1,0 Low 8 75 1 Manual W“Z‘Z‘“éc"“u"r“"” 2400 800 800 87 6,0
Mpageio TpwTOG 2 11,8| |4Tpageiampwrog 500 315 | West | 69% | x 41 29 3,0 29 1,0 Low 8 75 1 Manual W“Z‘Z‘“éc"“u"r“"” 2400 800 800 71 6,0
Ipageio Tpwrog 3 11,8| |4Tpageia mpurog 500 315 | West | 69% | x 41 2,9 3,0 2,9 1,0 Low 8 75 1 Manual W“Z‘Z‘“éc"“u"r“"” 2400 800 800 71 6,0
Ipageio Tpwrog 4 11,8 |#-pageia mpirog 500 315 | West | 69% | x 41 2,9 30 2,9 1,0 Low 8 7.5 1 Manual W“';‘;[“éc”t‘o"r““” 2400 800 800 71 6,0
Mpageio TpwTog 5 11,8 |#-pageia mpirog 500 315 | West | 69% | x 41 2,8 30 2,9 1,0 Low 8 7.5 1 Manual W“';‘;[“éc”t‘o"r““” 2400 800 800 71 6,0
pageio TpwTOg 6 11,6 |#-pageia mpirog 500 315 | West | 69% | x 41 2,8 30 2,9 1,0 Low 8 7.5 1 Manual W“';‘;[“éc”t‘o"r““” 2400 800 800 70 6,0
Tpageio Tpwrog 7 11,6 |#-rpageia mpirog 500 315 | West | 69% | x 41 2,9 30 2,9 1,0 Low 8 7.5 1 Manual W“';‘;[“éc”t‘o"r““” 2400 800 800 70 6,0
Mpageio TpwTog 8 11,8 |#-pageia mpirog 500 315 | West | 69% | x 41 2,8 30 2,9 1,0 Low 8 7.5 1 Manual W“';‘;[“éc”t‘o"r““” 2400 800 800 71 6,0
pageio TpwTog 9 11,6/ |#-pageia mpirog 500 315 | West | 69% | x 41 2,8 30 2,9 1,0 Low 8 7.5 1 Manual W“Zzt“éc”t‘o"r““” 2400 800 800 69 6,0
pageio Tpwrog 10 11,3| |#-pageia mpirog 500 315 | West | 69% | x 41 2,8 30 2,9 1,0 Low 8 7.5 1 Manual W“Zzt“éc”t‘o"r““” 2400 800 800 68 6,0
pageio Tpwrog 11 11,6/ |#-pageia mpirog 500 315 | West | 69% | x 41 2,9 30 2,9 1,0 Low 8 7.5 1 Manual W“Zzt“éc”t‘o"r““” 2400 800 800 70 6,0
Ipageio Tpwrog 12 11,8 |#-pageia mpirog 500 315 | West | 69% | x 41 2,7 30 2,9 1,0 Low 8 7.5 1 Manual W“Zzt“éc”t‘o"r““” 2400 800 800 71 6,0

PHPP, Electricity non-res PHPP_V9.6a_EN_Variants_K2



Mpageio mpwrog 13

11,0

4-Tpageia mpwtog

500

315

Wes!

69%

4,1

25

3,0

2,9

10

Without motion

Mpageio mpwrog 14

10,4

4-Tpageia mpwtog

500

315

West

69%

56

31

3,0

2,9

10

PHPP, Electricity non-res

Low 75 Manual 2400 800 800 66 60
detector
None 75 Manual Without motion | 5400 800 800 62 6,0
detector
5307

PHPP_V9.6a_EN_Variants_K2




Total

PHPP, Electricity non-res

i

— 1= >
> E . = 1) 5@ - <
5 — B _ 5= B
5 5] 8 = | |E e o 25| | Be 25
2 = — = = > 9 s o c o X
0 i 154 4 o = = S5 =) S E 0o o= =25
Office equipment ; = 2 § gg S § z2 g g 2 t3
=0 o) (] = g 2 x 3 522 2 28
15} £ > 4 > =0 o Aa®Ec 7] w
<] £c ] E ==Y ® oS =) 5
@ g0 3 =] = [}
B o 59 e
9 20 18
PC1 ‘1-Aleouusg umrohoyioTiv 1 1 61 100 *( 2160 *(1- 03 | 9223 = 9223,2
PC in energy saving mode 1 61 0,0 * 2160 * 0,3 0 = 0,0
Monitor 1 \ 1 0 28 *( 0 *(1- o 0 = 0,0
Monitor in energy saving mode 1 0 2,0 * 0 * 0 0 = 0,0
PC2 \ 1 0 80 *( 0 *(1- o 0 = 0,0
PC in energy saving mode 1 0 2,0 * 0 * 0 0 = 0,0
Monitor 2 \ 1 0 28 *( 0 *(1- o 0 = 0,0
Monitor in energy saving mode 1 0 2,0 * 0 * 0 0 = 0,0
Copier \ 0 0 1 1200 *( 0 - 0 0 = 0,0
Copier in energy saving mode 0 1 0 * 0 0 = 0,0
Printer ‘S-Aisoumx EKTuTTOTGOV 1 1 2 1000 *( 2400 - 0 4800 = 4800,0
Printer in energy saving mode 1 2 0 * 0 0 = 0,0
Server \ 1 0 100 «( 0 0 = 0,0
Server in energy saving mode 1 0 2,0 *( 8760 - 0 0 = 0,0
Telephone system 0 0 94 * 8760 0 = 0,0
PC 1 1 57 100 * 1000 5700 = 5700,0
PC 1 1 56 100 * 400 2240 = 2240,0
Printer 1 1 2 1000 * 1000 2000 = 2000,0
EmwaoTikoi kAiBavor 1 0 1 1500 * 2400 0 = 0,0
EmwaoTikoi kAiBavor 1 0 3 1500 * 800 0 = 0,0
WYuysia 1 0 1 900 * 2400 0 = 0,0
WYuysia 1 0 2 900 * 800 0 = 0,0
= fo @
- T g g § E s 2 g £ 2
= ES =3 5. | g 8 8 2 £ s 5 §
5388 o=} =1 ST Bl £ o= 5 3 £ = = [T 5 —
o= £= = T o g T = <1 < S S T T <
: - fEE =9 = @ 3 £ z S ) g ° £ o <] oF °s
Kitchen / Aux. electricity 8§z2 22 2 = Pl 3 2 oS = S = o= = == >
2 £ 9 E ER- S 2 S =] =1 2 g RS i == Z3
EB2 c 2 9 53 o 5= o 5 S B s ) ox
35§ £E & S = &3 £ 2 @ 3 g £ S ° E]
S0 £5 w » £ = & P 5 S (%} v o
x =2 5 2 E S 5 w g g s e
3 8 2 = Z < s z =
8
kWh / Meal
Cooking: 1 1 = Lo [ ] = Jos [ = [ o ‘1 - 100% 00
1-Electricity KWh / Cover * 0% 0
Dishwashing 1 0 L o] o] » Jow] =] o II * 100% 00
2-Cold water connection kwhid * 0% 0,30 1,20 *1- 0,99 0
Refrigerating il 0 365 0,25 = 0 * 100% 0,0
Kagemiépa il 200 0,35 70 * 100% 70,0
Kougivaki 1 0 200 1,25 0 * 100% 0,0
0 * 100% 0,0
0 * 100% 0,0
0 * 100% 0,0
o * 100% S o 0,0
2,
0 * 100% TE® 0,0
55 ¢
0 * 100% ERS £ 0,0
Total auxiliary electricity 5429 2 ° 5428,9

PHPP_V9.6a_EN_Variants_K2



Specific demand

PHPP, Electricity non-res PHPP_V9.6a_EN_Variants_K2



PHPP, Aux Electricity

Aux Electricity

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

Treated floor area 876 |m? Heat recovery efficiency ventilation unit 0,90 Annual space heating demand 0 KWh/(m?a)
Heating period 28 d Operation vent. system Winter 0,66 | kh/a Boiler rated power 15 kw
Air volume 2629 |m3 Operation vent. system Summer 8,10 | kh/a DHW system heating demand 979 kWh/a
Dwelling units 1 HH Air change rate 0,06 nt Design forward flow temperature 55 °C
Column no. 1 2 3 4 5 6 7 8 9 10 11
= s S =
< = S = ] = =
- Es 2 5 E > 5 2 g =
S o4 ] & = @ =5 = c @
= £ £ = g © 5c® 7 S _ = E < E
Application = eg 3 8 2 = EE S ©3 58 =S T3Z
2 23 g g 3 5 852 5° 5 - s
E £ > s ° 2 2 5= ] ] [T T ¢
i £6 2 g 2 & T 3 = EE £3
s > g z 3 -° )
Ventilation system
Winter ventilation | 0,41 |Wh/mJ *| 0,06 I ht *| 0,7 |khla * | 2629 |m3 = 40 considered in heat recovery efficiency
Defroster HX 0 1 Data entries in 'Ventilation' worksheet or in *Addl vent' 0 * 0,1 / 0,66 = | 0
Summer ventilation 1 090 |[ o041 |wwmw +[ 060 |n *[ 81 |wa +[ 2620 |me =| 5237 |+[ 10 |/ 810 |= 582
Internal heat sources ' Additional summer ventilation' 0,0
Additional vent. summer | [0 | | [ 000 Jwwme <[ 000 |m *| 81 |wa «[ 2620 |m* =[ o ]+[ 10 /[ 810 |=
Heating system Controlled / non controlled [1/0]
Enter the rated power of the pump W
Circulator pump heating | ‘ ‘ ‘ ‘ 142 |(w *[ 1,0 *| 0,7 |kh/a * 1 | = 0 * 1,0 | /| 0,66 |=| 0
Boiler electricity consumption at 30% load w
A, energy - Hest. boler 0 0 55 [w ] 1200| [ 000 e +| 1 | 2 o | 10 |/ oes |= 0
:::eﬁ/;gﬁregtisi\g?w 0 0 Data entries in 'Boiler' worksheet. Aux. energy demand including possible drinking water production. 0 * 1,0 / 0,66 = 0
DHW system
Enter average power consumption of pump w
circutation pumpDHW | [ 0 || | 36 |w <[ 100] [ 69 [wa | 1 | = o |+ 10 |/ 876 |5 o || 0
Enter the rated power of the pump w
Storage load pump DHW | | \ [ 11w <[ 100] ¢[ 01 fwe | 1 | = o |+ 10 |/ 876 |5 o || 0
Boiler electricity consumption at 100% load w
Hwbolera.energy || 0 || o || 165 [w  +[ 100 | *[ 00 Jwa +| 1 | = o |+ 10 |/ 876 |5 o || 0
Enter the rated power of the solar DHW pump w
solrauceecricty || 1 |[ o || 8 [w <[ 100]| ¢[ 18 Jwa x| 1 | =[ 152 |« 10 [/ 876 | o || 0
Aux. electricity cooling and dehumidification
Aux. electricity cooling kwha  *| 1,00 * 1,0 * 1 = 0 * 1,0 / 8,10 = 0
Aux. electricity dehum. kwha  *| 1,00 *1 1,0 * 1 = 0 * 1,0 / 8,10 = 0
Misc. aux. electricity
|Misc. aux. electricity ‘ ‘ ‘ ‘ ‘ ‘kwh/a *[ 1,00 I *| 1,0 | * 1 | = 0 * 1,0 I /| 8,76 | :I 0 I | 0
Total | o || e

Specific demand | kWh/(m2a) (treated floor area)

PHPP_V9.6a_EN_Variants_K2



Internal heat gains for residential buildings (at the moment this worksheet is inactive)

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

Utilisation: 20-Office / Admin. building IHG heating [ 3,50 [w/m?
Type of values used: 2-Standard IHG cooling 3,50 (w/m? No input is necessary
Go to utilisation pattern selection
Persons 60,0 P Heating demand 0 kWh/(m?a)
Living area 876 |m? Heating period 28 |d/a
> | |2 o 2
g E g . E g g o
: 5 g 5 s £ = £
3 ] = 8 g = 2% £ 2 S
_— s ET z c 5} > ° S 5 5 =
Application = 53 g S 2 ] £3 % 2 o
=) > = b s 1 g3 z 2 <
g = S 5 3 3 2 g
ANE 5] |E 5 3
] B3 £
Dishwashing 0 1 1,1 [kwh/use 1,00 65 | /(P*a) 0 * 0,30 | /| 8,76 | = 0
Clothes washing 0 1 1,1 |kwWh/Use 1,00 57 | I(P*a) 0 * 0,30 | /| 8,76 | = 0
Clothes drying with: 1 0 0,0 kWh/Use 1,00 57 | 1(P*a) 0 * 1,00 | /| 8,76 | = 0
1-Clothes line 0 0,0 0 0,80
Energy consumed by evaporation 1 0 0,0 [kwh/use 0,00 57 | /(P*a) 0 *(1- 0O p*[ 100 | /7] 876 | = 0
Refrigerating 0 1 0,8 [kwhid 1,00 365 |da 0 * 1,00 | / | 8,76 | = 0
Freezing 0 0 0,9 [kwhid 0,90 365 |[da 0 * 1,00 | /| 8,76 | = 0
or combination 0 1 1,0 KWh/d 1,00 365 |dia 0 * 1,00 | /| 8,76 | = 0
Cooking 0 1 0,0 kWh/Use 1,00 500 |/(P*a) 0 * 050 [ /| 876 | = 0
Lighting 1 1 14,4 |w 1,00 2,9 |kh/i(P*a) 2506 * 1,00 | /| 8,76 | = 286
Consumer electronics 1 1 100,0 |w 1,00 0,55 |kh/(P*a) 3300 * 1,00 | /| 8,76 | = 377
Household appliances/Other 1 1 50,0 [kwh 1,00 1,0 |/(P*a) 3000 * 1,00 | / | 8,76 | = 342
Auxiliary appliances (cf. aux Electricity sheet) = 0
Other applications (cf. Electricity sheet) 0 0,0 0 * /| 876 | = 0
Persons 60 1 80,0 ([wip 1,00 8,76 |kh/a 42048 | * 055 (/] 876 | = 2640
Cold water 60 1 0,8 |wr 1,00 8,76 |kh/a = 48
DHW - circulation 0 0 0,0 |w 1,00 8,76 |kh/a 0 * 1,00 | / | 8,76 | = 0
DHW - individual pipes 1 1 0,0 [w 1,00 8,76 |kh/a 0 * 1,00 | /| 8,76 | = 0
DHW storage tank heating case 1 1 6,0 |w 1,00 8,76 |kh/a 53 * 1,00 | / | 8,76 | = 6
DHW storage tank cooling case 1 1 20,0 |w 1,00 8,76 |kh/a 175 * 1,00 | / | 8,76 | = 20
Evaporation 60 1 -25,0 |wp 1,00 8,76 |kh/a -13140 | + 1,00 | / | 8,76 | = -1500
Total IHG | W
Specific IHG | W/m?
Heat available from internal sources | d/a kWh/(m?a)

PHPP, IHG

PHPP_V9.6a_EN_Variants_K2



Internal heat gains for non residential buildings (at the moment this worksheet is inactive)

K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m? / Heating: 0.3 kWh/(m?a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?a)

EnerPHit with PHPP Version 9.6a

Utilisation: 20-Office / Admin. building IHG 3,50 Wim2
Type of values used: 2-Standard No input is necessary
Persons: “ P Room temperature: °C
Treated floor area: 876,48 m2 i i Internal heat gains aux. electricity: “ w
T )
o g £ g = o
5 2 £ X § 5 g 3 z S
& s , g 2 [ 2 S g = TS
g - i Planning 3 8 2 2 g % 3 BZ
TS 5 8 = 0 = according to ground area or| 8 5T 5 ?g B 5 g § 2
5 8 ; usable zone S g £ s 2 3 g s ° &
s £ 1 = according to occupancy 3 g 8 2 < £ E o5
B 3 £ -] & £ 5 o @ S a
< < =) 5 = g = @ E] @
3 z 3 I 5 8 3 >
9] g £ = <
< =
27 9 18
Persons A Invalid input { ¥ooor { x| Notastandard |y 0 | o |*| 100 |/| 870 |= 0
Persons B Invalid input { ¥ooor { x| Notastandard |y 0 | o |*| 100 |/| 8760 |= 0
Persons C Invalid input { ¥ooor { x| Notastandard |y 0 | o |*| 100 |/| 870 |= 0
Persons D Invalid input { ¥ ooor { x| Notastandard |y 0 | o |*| 100 |/| 870 |= 0
Persons E Invalid input { ¥ ooor { x| Notastandard |y 0 | o |*| 100 |/| 870 |= 0
Persons F Invalid input { ¥ooor { x| Notastandard |y 0 | o |*| 100 |/| 8760 |= 0
Persons G Invalid input { ¥ooor { x| Notastandard |y 0 | o |*| 100 |/| 870 |= 0
Evaporation (person specific) 0 * -15 * 0 *| 1,00 / 8760 = 0
3 : E
Sg 2 g co
- . .. = =l T [5)
Lighting / Equipment / Aux. electricity ° § k= §2 %E
=] [ @ )
o = e | o 2
w >
o <
Lighting 5307 * 1 i 8,76 = 606
Office applications (within therm. envelope) 23963 * 1 8,76 = 2736
Cooking (within therm. envelope) 0 * 0,5 1 8,76 = 0
Dishwashing (within therm. envelope) 0 * 03 ! 8,76 = 0
Cooling (within therm. envelope) 0 * 1 1 8,76 = 0
Other (within thermal envelope) 70 * 1 / 8,76 = 8
Auxiliary appliances (see 'Aux Electricity' worksheet) = 0
£ 3 5 ? 5 % = 5 s W
= ks _£2 3 O 8. 85 g < = z 8 g
= 5EPsS,<o [3E s2ig 2% || g2 g 2 g = 2 2%
Heat loss due to cold water = EoS28%F0 53 5583 55 gg g3 é = z Ss 23e
. = e R = o ® =} =] = T E o S 3
(calculation from column AJ) o SS3sW5ece Sa EoT g 8= o E 28 g 5 z == 25
= OB gegcl= 4@ PR €3 S8 S > P c z 1} ey
S To585 = E2 ESE £ Cg 3 g 2 £ 83
g 82 g | |2 <8 g8 || g° 8 g g 5 z
2 8
Cold water due to flushing WC ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 0 ‘ ‘ 0,5 ‘ ‘ *( ‘ 0 ‘ +‘ 0 )* | ! l 365 l = | 0
Total IHG | w
Specific IHG | Wi/mz 338
Heat available from internal sources | [ 2 Jua kWhi/(m2a) 3

PHPP, IHG non-res PHPP_V9.6a_EN_Variants_K2



EnerPHit with PHPP Version 9.6a

Primary Energy Renewable PER

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?a)

Building type:
Treated floor area Ay 876 ™
Selection of heat generation system(s) Contribution margin (useful energy) Projected building footprint Apeced: 741 m
Primary heat generation type Heating ‘ DHW Addl. input in following worksheets Heating demand incl. distribution & hydr. frost protection 0 KWh/(m?a)
2-Heat pump(s) \ 100% \ 0% HP, possibly HP ground Cooling energy dem. incl. det ) 12 Kwhi(mza)
Secondary heat generation type (optional & different) DHW demand including distribution: 1 Kwhi(m?a)
5-Direct electricity | 0% [ 100% -
Energy demand Efficiency Final energy PER PE co,
Reference: Treated floor area Calculati| User | Contribution (final Final energy PER factor Effective PER PER specific PE factor PE value CO,emissions | CO,eq emissions
on | defined energy) demand factor (including value factor
value biomass (CO,-eq)
- - kWh/(m?a) kWh/kWh kWh/kWh kWh/(m?a) KWh/kWh kWh/(m?a) ka/kwWh ka/(m?a)
[LRE factors (non rsnewable) BHI 1-C02 factors GEMIS (Germany)
(Certification
Heating 100% 1,10 0,2 2,60 0,5 0,1
Electricity (HP compact unit) 1,65 2,60 0,532
Electricity (heat pump) 2,08 100% 0,1 1,65 1,10 02 2,60 0,4 0,532 0,1
District heating: 1-None 28]4,533 0,000
Wood and other biomass 110 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / RE methanol 2,30 1,10 0,320
Solar thermal system 0,00 0,045
(direct) [ 165 2,60 0,532
| 0%
Aux. electricity (heating, wintertime ventilation 0.0 1,65 110 01 2,60 01 0,532 0,0
Cooling and dehumidification 151 19,3 33,1 6,8
Electricity cooling (heat pump) 2,00 ‘ 50 1,45 7.2 2,60 13,0 0,532 2,7
Auiliary electricity cooling, ventilation summer 6,0 145 87 2,60 155 0,532 32
Electricity dehumidification (heat pump) 129 18 1,90 33 2,60 46 0,532 0,9
Auxiliary electricity idificati 1,90 2,60 0,532
DHW generation 100% 0,98 13 0,37 0,5 0,1
Electricity (HP compact unit) 1,20 2,60 0,532
Electricity (heat pump) 1,20 2,60 0,532
District heating: 1-None 2,8]4,533 0,000
Wood and other biomass 110 - -
Natural gas / RE gas 1,75 1,10 0,250
Heating oil / Methanol 2,30 1,10 0,320
Solar thermal system 99% 11 0,95 0,95 11 0,00 0,0 0,045 0,050
(direct) 1,00 ‘ 1% 0,0 1,20 1,20 0,0 2,60 0,0 0,532 0,0
| 0%
Aux. electricity (DHW + solar DHW) 02 1,20 1,20 02 2,60 05 0,532 01
Household electricity 39,5 1,20 47,4 102,8 21,0
or i ial lighting, etc.) 39,5 1,20 120 47.4 2,60 102,8 0,532 21,0
Auxiliary electricity (other) 1,20 2,60 0,532
Gas / RE gas dry/cook [ [ 0,0 1,75 0,0 2,60 0,0 0,270 0,0
Energy generation Final energy PER PE co,
Reference: Projected building footprint area Final energy Final energy PER factor PER specific PE factor PE Value Emission factor | CO,eq emissions.
generation generation value (CO,-eq)
kWh/a KWh/(M?Apgiecieq™) KWh/kWh KWh/(m?Apgiecied)| KWh/kWh kWh/(m?a) kglkWh kgla
31,0 16 1435,0
PV electricity 22085 29,8 1,00 29,8 0,00 0,0 0,063 13914
Solar thermal system 970 13 0,95 12 1,22 1,6 0,045 43,7
0,0
PE demand requirement in case of verification current l’muullng Requirement
through PE (non-renewable) [KWhi/(mza)] = eaches met?
Achievable energy standard through the Useful energy, performance ‘Airtightness Primary Eneray Renewable PER
verification of renewable primary energy Annual heat. dem.[ Heating load Useful cool. energy Cooling load Nsg 200
(assessment of individual aspects) Treated floor area | Treated floor area | Treated floor area | Treated floor area
KWhi/(mza) Wim2 KWhi/(mza) W/m2 Lh =180
1t EnerPHit Premium 2160
1t EnerPHit Plus 15 17 11 1,00 g
Reguirement EnerPHit Classic o 140
1t 5120 Premium
Current building reaches following class for aspec 0 _ 15 12 L 18 1'(_) §
Premium Premium Premium = 100
c
£ 80
Summary Final energy  |PER specific valug PE value CO2eq emissions COeq E 60
substitution | &
balance o 40 X
"Though, from the scientific point of view, not entirely H_J 2
correct, different energy carriers will be added 1-PE factors (non-
together here. This is done to meet the criteria of renewable) PHI 1-CO2 factors 1-CO2 factors 0
other enerqgy standards. Certifi GEMIS GEMIS 0 15 30 45 60 75 90
MWh/a MWh/a MWh/a ka/a ka/a PER demand [kWh/(m?,*a)]
Demand 47,1 59,7 119,95 24587 24587
P
Generation 231 230 ERT) 1435 10560 Premium EnerPHit Plus EnerPHit Classic
Demand, cumulative generation (annual balance) 24,05 36,72 118,76 26022 14027 - % Current building
[Demand w/o household electricity [ 125 [ 18,2 | 29,86 [ 6154 [ 6154 |
[Demand w/o household electricity, cum. generation [ 1060 | 484 | 28,68 | 7590 | 4405 |

PHPP, PER PHPP_V9.6a_EN_Variants_K2



Passive House compact unit with exhaust air heat pump

K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m2 / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

Calculation based on measured values of the laboratory evaluation for component certification

Covered fraction of space heating demand
Space heating demand + distribution losses
Solar contribution for space heating

Effective annual heating demand

Covered fraction of DHW demand
Total heating demand of DHW system

Solar contribution for DHW

Effective DHW demand

Compact unit selection:

Measured values from laboratory test
Ventilation

Effective heat recovery efficiency

Electric efficiency

Heating

Outdoor air temperature
Measured thermal power heat pump Heating

Measured COP Heating

Domestic hot water

Outdoor air temperature

Measured thermal power DHW storage heating-up
Measured thermal power DHW storage reload
Measured COP DHW storage heating-up

Measured COP DHW storage reload

Standby (inputs required only if different from storage reload)

Outdoor air temperature
Measured thermal power heat pump Standby

Measured COP Standby

Specific heat loss storage incl. connections

Average storage temperature in standby mode

Heat pump priority

Efficiency SHX exhaust air mixing

Heat recovery efficiency SHX exhaust air mixing (it applicable)

Volume flow rate of added exhaust air (if applicable)

Hydraulic frost protection

Heat supplied by direct electricity
Space heat supplied by HP

Winter DHW supplied by HP

Winter standby heat supplied by HP
Summer DHW supplied by HP
Summer standby heat supplied by HP

Performance factor of heat generator, DHW & space heating

Seasonal performance factor

Final energy demand heat generation

Annual PE demand (non-renewable primary energy)

Annual CO-equivalent emissions

PHPP, Compact

Building type:
Treated floor area Aga: 876 me
(PER worksheet) 0%
Qu+Quu: (DHW:Distrbution) 264 kwh
MNsoir, 1 (SOADHW' worksheer) 0%
Quwi=Qu*(1-Nsor, 1) 0 kwh
Including DHW for washina machines & dishwas
(PER' worksheet) 0%
Qg EHWsDiIBER) 579 i [ o wn
S S ——— 99%
Qorw wi=Qorw*(Lnsor, DHw) 0 KWh 0 KWh
1-Sorting: LIKE LIST
Go to list of compact units
ey (Test stand)
(Test stand) Whim?
Test point 1 Test point 2 Test point 3 Test point 4
Tams °c
Phip Heatng kw
COPicaing -
Test point 1 Test point 2 Test point 3 Test point 4
Tams °c
Potw Heating-Up kw
Porw Reload kw
COPOyw peatng Up -
COPow Reload -
Test point Test point 2 Test point 3 Test point 4
Tamo °Cc
Pp standoy kw
COPstancry -
0%
U *A sorage (Teststand) WIK
Torw,sindy (Test stand) °c
separate heat pumps DHW priority Heating priority
Room temperature (°C) 20
Av. ambient temp. Heating P. (°C) 14
Av. Ground temp (°C) 20
MN*skx
NsHxada (Design Value) 0%
Vaqg (Test stand) mih
Electricity demand CcoP
Qe KWha #TIMH! 1,00 KWh/a
Qb peating KWhla #TIMH! #TIMH! KWhla
Qup DHW.Winter 0 kWh/a #TIMH! #TIMH! 0 kWh/a
Qripstandby winter kWh/a #TIMH! #TIMH! kwh/a
Qup, oW, Summer 0 kWh/a #TIMH! #TIMH! 0 kWh/a
Qi standby, summer kWh/a #TIMH! #TIMH! kwh/a
SPFus
kWh/a kWh/(m?a) kWh/a KkWh/(m?a)
Qinal
kgla ka/(mPa) kg/a kg/(mza)

PHPP_V9.6a_EN_Variants_K2



Heat pump

K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?2a)

EnerPHit with PHPP Version 9.6a

Heating

Entries in relation to the domestic hot water system

Covered fraction of space heating demand
Space heating demand + distribution losses

Solar fraction for space heat

Effective annual heating demand

Covered fraction of DHW demand
Total heating demand of DHW system

Solar fraction for DHW
Effective DHW demand

Number of heat pumps in the system

Functionality

Building type:
Treated floor area Arga:

('PER' worksheet)
Qu+QuL: (DHW+Distribution)
Nsolar, 1 (SolArDHW" worksheet)

QuwimQu* (L Nsolar, 1)

(‘PER' worksheet)
Qgpnw (DHW-Distribution)
Nsolar, pHw (SolarDHW' worksheet)

Qorw wi=Qorw* (1 Nsolar, pHw)

Selection of HP: |1-Standard air/water heat pump

Heat source:

Selection of distribution system
Design distribution temperature
Nominal power of distribution system

Bgesign (DHW+Distribution)

Pnom

Distribution system (to be completed by experienced users only)

Nominal power of distribution system

Radiator exponent

Pnom

n

Heat storage tank (buffer storage tank 'DHW+Distribution' worksheet)

Specific heat losses storage

Storage location in thermal envelope
Room temperature (storage location: outside of thermal envelope)
Sink temperature of heat pump for heating

«
U * A siorage

(DHWH+Distribution)
B

Selection of HP: ‘D-None

‘ Heat source:

DHW temperature

(DHW+Distribution)

Orientation of DHW storage tank (‘storage 1' in 'DHW+Distribution' worksheet)

Specific heat losses storage

Room temperature (storage location: outside of thermal envelope)

Type of backup heater

AB of electric continuous flow water heater

«
U * A siorage

(DHW+Distribution)

Additional options in case of one heat pump for both functions: Heating & DHW

Control strategy

Heating

PHPP, HP

Same heat pump's sink temperature for Heating and for DHW

Heat pump priority

Heat pump control strategy

Depth ground water / Ground collector / Ground probe
Power of pump for ground heat exchanger

(Manufacturer, tech. data)

Poump

876

100%
264
0%
264

0%

99%

Heating

IID

1-Outdoor air

3-Supply air heating
55,00
3,96

1-Inside

55,00

60,00
1-Inside
0,5
20,00

1-Elec. Immersion heater

1-DHW-priority

1-On/Off

—

kWh/a

kWh/a

kWh/a

kWh/a

K

m
kw
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Heating

Heat pump: [Standard air/water heat pump
6_source 0_sink Heating capacity CcopP
°C °C kw
Test point 1 -7,0 35,0 2,2 2,7
Test point 2 2,0 35,0 2,6 31
Test point 3 7,0 35,0 31 3,7
Test point 4 15,0 35,0 3,8 4,3
Test point 5 20,0 35,0 4,1 4,9
Test point 6 -7,0 50,0 2,0 2,0
Test point 7 2,0 50,0 25 2,3
Test point 8 7,0 50,0 3,0 2,8
Test point 9 15,0 50,0 37 33
Test point 10 20,0 50,0 39 35
Test point 11
Test point 12
Test point 13
Test point 14
Test point 15
Temperature difference in sink ABgjnk 5,0 K
DHW
Heat pump: I I ]
Source: L 1
6_source 0_sink Heating capacity COP
°C °C kw
Test point 1
Test point 2
Test point 3
Test point 4
Test point 5
Test point 6
Testpoint 7|  Source type number Source type name Warmequelle
Test point 8
Test point 9 1,0 1-Outdoor air 1-Outdoor air
Test point 10 3,0 3-Ground probes 2-Ground water
Test point 11 2,0 2-Ground water 3-Ground probes
Test point 12 3,0 3-Ground probes FHorizontal ground collecty
Test point 13 1,0 1-Outdoor air
Test point 14 1,0 1-Outdoor air
Test point 15 1,0 1-Outdoor air
Temperature difference in sink DBy l:l K

Electr. energy consumption pump (grnd. water / ground) Qerpump 0 kwh/a

Energy by direct electricity Qerdir 12 kWh/a

Space heat supplied by HP QHp Heating 252 kWh/a

Winter DHW supplied by HP Qnp DHW Winter 0 kWh/a

Summer DHW supplied by HP Qhip,oHw,Summer 0 kWh/a

Space heating supplied by HP without storage losses QHp Heating 252 kWh/a

Winter DHW supplied by HP without storage losses Quip,oHwW Winter 0 kWh/a

Summer DHW supplied by HP without storage losses Qup DHW,Summer 0 kWh/a

Electrical consumption of HP Qelyp 115 kWh/a

1. HP: Heating or heating & DHW 2. HP: Domestic hot
Seasonal performance factor of heat pump SPFy;
kWh/a kWh/(m?2a)
Final electrical energy demand heat generation Qfinal 127 0,1
Annual primary energy demand 329 04
kg/a kg/(m2a)

Annual CO,-equivalent emissions

PHPP, HP PHPP_V9.6a_EN_Variants_K2



Heat pump ground (ground collectors / ground probes)
K2 / Climate: 35,5 °N /24,1 °O / TFA: 876 m? / Heating: 0,3 kWh/(m?a) / Cooling: 12,2 kWh/(m?a) / PER: 68,1 kWh/(m?a)

EnerPHit with PHPP Version 9.6a

Treated floor area Argal

Building type:‘

876 m2

Ground probes

Ground collectors

Probe field configuration A Individual probe Inner radius of pipe r m
Length of probe ('HP" worksheet) H 0 m Exterior pipe radius ra m
Probes spacing/distance B m Thermal conductivity of pipe A W/(mK)
Depth (z=H/2) z 0 m Pipe depth Zpipe 0 m
Type of probe A Double-U Ground water depth Zgw m
Borehole radius Ty m Pipe spacing D m
Inner radius of pipe 4 m Base area m?
Exterior pipe radius ra m Pipe outer surface #AIAIP/O! | m?
Distance between pipes By m Pipe length L #AIAIP/O! | m
Inner radius of pipe casing (only coaxial) [ m
Exterior radius casing pipe (only coaxial) a2 m
Thermal conductivity of pipe Ar W/(mK) Brine
Thermal conductivity of back fill Ae W/(mK) Brine (characteristics at 2 °C) A Ethylene glycol 25% ‘
Probe time constant t 0 d Density of the brine Ps 1052 kg/m?
Internal borehole resistance Ra Km/W dynamic viscosity of the brine Ns 0,0052  |kg/(ms)
Borehole resistance Ry Km/W Heat capacity brine Cos 3950 J/(kgK)
Thermal conductivity of brine As 0,48 W/(mK)
Ground Brine - mass flow mg kals
Soil type A Sand, 9% moisture
Density of the ground Pe 1440 ka/m? Specific heat extraction rate Cex l:lw/m2
Thermal capacity of ground CPe 1507 J/(kgK)
Thermal conductivity of ground Ae 1,0 WI/(mK) U*A @W/K
Soil temperature conductivity ag 4,516E-07 |m/s2?
Ground temperature gradient D 0,022 K/m
Climate
Brine Period duration 365 d
Brine (characteristics at 2 °C) A Ethylene glycol 25% Average ground surface temp. Tmo 20,5 °C
Density of the brine Ps 1052 ka/m3 Surface temperature amplitude T, 6,5 °C
dynamic viscosity of the brine Ns 0,0052 ka/(ms) Phase shifting surface to2 53 d
Heat capacity brine Cos 3950 Jl(kaK)
Thermal conductivity of brine As 0,48 W/(mK)
Brine - mass flow ms kals
Operation type
Waste heat from active cooling to ground probe? Please check if appropriate. l:l
Heat pump operation duration hia
Specific heat extraction rate as an annual average Cex Wi/m
H/R, W/K
Ground characteristics Thermal Density Heat Heat Thermal Source Result ground probe calculation
conductivity capacity capacity conductivity Borehole
[W/(mK)] [kg/m3] [ikg K)]  [MI(M3K)]  [107 m2/s] Month temperature
A Sand, 9% moisture 0,980 1440 1507 2,170 4,520 [NeiB 1977] °C
B Sand, 13% moisture 1,500 1600 1800 2,880 5,210 [NeiB 1977] 1
C  Ground, coarse gravel 0,520 2000 1840 3,680 1,410 [VDI 1984] 2
D Loam, 36% moisture 2,300 1650 2847 4,700 4,900 [NeiR 1977] 3
E Clay 1,280 1500 880 1,320 9,700 [VDI 1984] 4
F Clay/Silt 2,200 2550 882 2,250 9,780 [VDI 2000] 5
G Slate 2,100 2700 870 2,350 8,940 [VDI 2000] 6
H  Silt 1,500 1920 2938 5,640 2,660 [1SO 13370] 7
I Rock 3,500 2500 2500 6,250 5,600 [1SO 13370] 8
J [ [ 9
10
11
Properties of the brine Temperature Density Heat Thermal Dynamic 12
capacity ~conductivity  viscosity
e kg/m3  Pikg K)]  [W/(mMK)] [kg/(ms)]
A Ethylene glycol 25% 2 1052 3950 0,480 0,0052
B Potassium carbonate 2 1265 2941 0,544 0,0031
C Potassium formate 2 1226 3190 0,534 0,00237
D Water 2 997 4190 0,590 0,001307
E

PHPP, HP Ground
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Boiler (gas, oil and wood)

K2 / Climate: 35,5 °N / 24,1 °O / TFA: 876 m2 / Heating: 0,3 kWh/(m2a) / Cooling: 12,2 kWh/(m2a) / PER: 68,1 kWh/(m?a)

EnerPHit with PHPP Version 9.6a

Covered fraction of space heating demand
Space heating demand + distribution losses

Solar contribution for space heating
Effective annual heating demand
Space heating demand without distribution losses

Covered fraction of DHW demand
Total heating demand of DHW system

Solar contribution for DHW

Effective DHW demand

Boiler type

Fuel

PER factors (renewable primary energy)

PE factor (non-renewable primary energy)

CO, emissions factor (CO,-equivalent)

Useful heat provided

Max. heating power required for heating the building
Length of the heating period

Length of DHW heating period

Building type:

Treated floor area Arga:

(PER' worksheet)

Qi+Qus: (DHW+Distribution)

Nsolar, 1 (SOAIDHW' worksheet)

Quwi=Qu*(1Nsolr, 1)

Qy (Verification' worksheet)

(PER' worksheet)

Qgorw (DHW+Distribution)

Tsolar, pHw (‘SOIIDHW' worksheet)

Qorw wi=Qorw*(1Nsolar, Hw)

(Data’ worksheet)
(Data’ worksheet)
(Data’ worksheet)
Quse
Pgy (Heating load' worksheet)
tip

tonw

Use characteristic values entered (check if appropriate)? |:|

Design output

Installation of boiler (Outdoor: 0, Indoor: 1)
Input values (oil and gas boiler)

Boiler efficiency at 30% load

Boiler efficiency at nominal output

Standby heat loss boiler at 70 °C

Average return flow temperature measured at 30% load
Input values (biomass heat generator)

Efficiency of heat generator in basic cycle

Efficiency of heat generator in steady-state operation
Average fraction of heat output released to heating circuit
Temperature difference betw. power-on and power-off
In case of inside installation: area of installation room
Useful heat output per basic cycle

Average power output of the heat generator

Heat generator with built in conveyor for pellets

Unit only with regulation (no fan / no starting aid)
Auxiliary energy demand for a basic cycle

Power consumption in steady-state operation

Utilisation factor of heat generator space heating
Utilisation factor heat generator DHW

Utilisation factor heat generator DHW & space heating

Final energy demand space heating
Final energy demand DHW
Total final energy demand

Annual PE demand (non-renewable primary energy)

Annual CO,-equivalent emissions

PHPP, Boiler

Ppom (Rating plate)

00 (Manufacturer)
N100% (Manufacturer)
Qs,70 (Manufacturer)

940y (Manufacturer)

Nez (Manufacturer)
Nso (Manufacturer)

Zjem (Manufacturer)
A (Manufacturer)

Ainstan (Project)

Quz (Manufacturer)

Qum (Manufacturer)

Quecz (Manufacturer)

Pess (Manufacturer)

hugk =fihe
th,g,K =h1mw/fj‘ow

hgx

Qeinalie = Quui™ Brgk
Qrinalw = Qorwi* €1w.gk

Qrinal = Qend e + Qend, 1w

876 m?
0%
264 kWh
0%
0 kWh
264 kwh
0%
979 kwh
99%
0 kwh
1-None
#TIMH! KWhper/kWhein
#TIMH! KWhpe/kWheing
#TIMH! g/kWh
kwh/a
3,96 kw
664 h
8760 h
Project data Standard values Input field
15 kw 15 kw
0 0
Project data Standard values Input field
°C
Project data Standard values Input field
60%
70%
0,4
K 30 K
m2 0 m2
kWh 22,5 kWh
kw 15,0 kw
kWh kWh kwh
w w w
0%
0%
0%
KWh/a kWh/(m?2a)
0
0
0 0,0
kg/a kg/(m2a)

PHPP_V9.6a_EN_Variants_K2



District heating and combined heat power (CHP)

K2 / Climate: 35,5 °N /24,1 °0O / TFA: 876 m? / Heating: 0,3 kwWh/(m2a) / Cooling: 12,2 kWh/(m2?a) / PER: 68,1 kWh/(m2a)

EnerPHit with PHPP Version 9.6a

Covered fraction of space heating demand
Annual heating demand kWh/a
Solar contribution for space heating

Effective annual heating demand

Covered fraction of DHW demand
DHW demand
Solar contribution for DHW

Effective DHW demand

Definition of heat source for PE factor and CO, emissions

Definition of heat source for calculation of PER factor

Heat net

Building type:

Treated floor area Arga:

(PER' worksheet)
Qy (DHW+Distribution)

Nsolar, 1 (‘SOlArDHW' worksheet)

Quwi=Qu* (1 Nsolar, 1)

(PER' worksheet)
Qpw (DHW-+Distribution)

TNsolar, pHw (SORIDHW' worksheet)

Qorw.wi=Qorw*(1-Nsolar, DHW)

876 m?2
0%
264 kWh
0%

0 kWh
0%
979 kwh
99%

0 kwh

CHP complex & boiler for peak loads

CHP complex

Boiler for peak loads

Total

Performance ratio of heat transfer station

Utilisation factor of heat transfer station

Final energy demand heat generation

Annual PE demand (non-renewable primary energy)

Annual CO,-equivalent emissions

PE factor (non- CO,emissions

renewable)  factor (CO.-eq)
KWhee/kWheina kg/kWh
‘1-None ‘ 0,000
Efficiency district heating net
Fraction Efficiency
Electricity Heat PER factors PER factors
Within biomass budget 1,10 2,80
100% Excess of biomass budget 1,65 4,50
100% DHW Summer 1,20 3,30
Napx 105%
Na,SHX 95%
kWh/a kWh/(mza)
Qfinal = Quse™ €aoH 0 0,0
0 0,0
kg/a kg/(m?a)
Lo | [oo |

PHPP, District heating
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PHPP, Data

Table of PER and PE factors as well as CO,-equivalent emission factors of different energy carriers and uses from different sources

Transfer to 'PER" works

1-PE factors (non-
Energy type Number Energy carrier PER factor renewable) PHI
Certification
k‘x\’l‘g:“/ KWhiio/ KWheina
10 None
Fuel source 20 Heating oil 2,30 1,10
30 Natural gas 1,75 1,10
31 LPG 1,75 1,10
41 Hard coal 2,30 1,10
42 Brown coal 2,30 1,20
32 Biogas 1,10 1,10
21 Pyrolysis oil or bio oil 1,10 1,10
43 Wood 1,10 0,20
44 Wood logs 1,10 0,20
50 Pellets 1,10 0,20
46 Forest woodchips 1,10 0,20
47 Poplar woodchips 1,10 0,20
33 RE-Gas 1,75
22 RE-Methanol 2,30
48 Biomass 1,10
Electricity 60 Electricity-mix 2,60
61 Electricity mix from CHC 2,40
00 Primary electricity 1,00
01 Household electricity 1,20 2,60
02 Electricity for DHW 1,20 2,60
03 Electricity for heating 1,65 2,60
04 Electricity for cooling 1,45 2,60
05 Electricity for dehumidification 1,90 2,60
06 Platzhalter_EE-Stromanwendung - 2,60
62 Electricity from photovoltaics 1,00 0,00
63 Monocrystalline photovoltaic electric 1,00 0,00
64 Polycrystalline photovoltaic electric s| 1,00 0,00
65 Onshore wind power 1,00 0,00
66 Offshore wind power 1,00 0,00
67 Hydroelectric power station > 10MW 1,00 0,00
Environmental energy, solar thermal energy 71 Ground heat, geothermal energy 0,00 0,00
72 Ambient high temperature 0,00 0,00
73 Ambient low temperature 0,00 0,00
80 Solar thermal flat plate collector (ger| 1,00 0,00
81 Solar thermal evacuated tube collect] 1,00 0,00
74 Waste heat 0,00 0,00
User defined energy carrier (for generation, please en 98 ‘Elgener Energietréager
user defined factords for demand in columns N and O 99 ‘
1 1-None 0,00
District heat 10 10-Hard coal CHP (large) 70% CHP 0,80
11 11-Hard coal CHP (large) 35% CHP 1,10
12 12-Hard coal HP 0% CHP 1,50
Gas CHP (small) 20 20-Gas CHP (small) 70% CHP Calculation 0,70
21 21-Gas CHP (small) 35% CHP in 1,10
22 22-Gas HP 0% CHP ‘District 1,50
Heating oil CHP (small) 30 30-0il CHP (small) 70% CHP heating' 0,80
31 31-0il CHP (small) 35% CHP worksheet 1,10
32 32-0il HP 0% CHP 1,50
District heating: User determined 40 40-Eigene Eingabe: 90% KWK 0,80
District heating combined heat power (CHP) 13 Fossil fuel 0,70
14 Renewable fuel 0,00
District heating from heating plant 15 Fossil fuel 1,30
16 Renewable fuel 0,10
Heat generator X) Gas will be used
No. Type Fuel (‘Comparison' worksheet)
1 1-None
10 10-Improved gas condensing M
boiler 1
11 11?Improved oil condensing
boiler 2
12 12-Gas condensing boiler 1 X
13 13-Qil condensing boiler 2
20 20-Low temperature boiler gas 1 X
21 21-Low temperature boiler oil 2
30 30-Firewood pieces (direct and
indirect heat emission) 3
31 31»_\A/ood pelle!s_ (direct and
indirect heat emission) 4
32 32-Wood pellets (only indirect
heat emission) 4
40 40-Reserve
Dishwashers and washing machines
1-DHW connection
2-Cold water connection
Clothes drvina lability el ilability evaporation
1-Clothes line 1 1
2-Drying closet (cold!) 1 1
3-Drying closet (cold!) in extract air 0,9 0,9
4-Condensation dryer 0,7 0
5-Electric exhaust air dryer 1 1
6-Gas exhaust air dryer 1 1
Cooking Electric fraction PE factor CO, factor PER-factor
1-Electricity 100% [ 2,60 0,53 | 1,20
2-Natural gas 0% | 1,10 0,25 | 1,75
3-LPG 0% | 1,10 0,27 [ 1,75
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