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PROJEKT 8
REAKCIA NAVRHU NA KLIMATICKE PODMIENKY UZEMIA

Pasivne a aktivne energetické zisky

Z hladiska vyuZzitia solarneho potencialu navrhu jednotlivych budov nie je celkom mozné vyhodnotit ich
solarny potencidl, je vak vidiet snaha vytvarat vyskové rozdiely v ramci jednotlivych blokov, ¢o umozriuje
lepsie zisky pre inStalované fotovoltické elektrarne. RieSenie presklenych pléch naznacuje dostatok
soldrnych ziskov z presinenia, ktoré su potrebné v zimnom obdobi.

Orientacia stavieb | Tienenie

Pre znizovani letnej tepelnej zataze sa jednotlivé hmoty budov javia ako vhodné riesené z hladiska tienenia
verejnych priestorov. Kvoli zamedzeniu letnému prehrievaniu budov (fasady blokov orientované na JV a
predovsetkym na JZ) a nadmernej potrebe chladenia priestorov je vhodné zvazit dodatoéné tienenie fasad,
napriklad aj formou vertikalnej zelene, posuvnych tieniacich prvkov a pod.

Prevetranie | Zamedzenie letného prehrievania, tvorby tepelnych ostrovov

Orientdcia koridorov, ktoré tvoria jednotlivé bloky budov sa javia z hladiska posobenia vetrov na konstrukcie
nie prilis vhodné, ¢o md negativny dopad na ochladzovanie povrchov budov v zimnom obdobi. (koridory
smer SZ). V lethom obdobi orientacia koridorov JV zlepSuje prevetravanie a zmierfiuje tvorbu tepelnych
ostrovov.

ENERGETICKY KONCEPT UZEMIA

Lokalne obnovitelné zdroje energii

Dané Uzemie je vhodné pre vyuzivanie tepelnych ¢erpadiel vSetkych typov na produkciu tepelnej energie na
nizkoteplotné vykurovanie a vysokoteplotné chladenie. Pre vyrobu elektrickej energie je mozné uvaZovat s
fotovoltickymi panelmi.

VyuZitelnost tepelnych ¢erpadiel

Tepelné cerpadla su efektivne v kombindcii s nizkoteplotnym vykurovanim a chladenim.

V pripade tepelnych ¢erpadiel vzduch/voda moze byt obmedzujicim faktorom hluénost, preto je délezité,
aby pri vybere tohto typu bolo zohladnené, ako sa vyuZiva vonkajsi priestor, kde by pripadny hluk mohol byt
prekazkou.

V pripade tepelnych ¢erpadiel voda/voda, uvadzana vydatnost podzemnej vody je 1 I/s, ¢o je mozné vyuzit v
danom ndvrhu pre niektoré budovy s mensou Uzitkovou plochou ako napr. materské skoly, mensich
prevadzok obcianskej vybavenosti a pod., pre bytové domy s Uzitkovou plochou do 1000 m2 v pasivhom
Standarde by takato vydatnost pravdepodobne postacovala taktiez.

TC zem/voda st vhodnym rie$enim, vzhladom k zvodnenému podloZiu (podzemna voda v hibke 15 m
umoznuje menej hlboky vrt s umiestnenim podzemného vymennika tepla), ¢o ma pozitivny dopad na
ekonomiku tohto riesenia.

TC zem/voda so systémom zemnych kolektorov st ekonomicky vyhodnejsie ako zemné vrty, ale potrebuju
dostatocne velku dodatoéné plochu v blizkosti stavby (cca. 1,5 az 3 nasobok vykurovanej plochy budovy v
zavislosti od jej energetického Standardu), takZe nie su velmi vhodné do zastavaného mestského prostredia.
Posudzovany ndvrh novej Stvrte ale vykazuje velky potencial ich vyuzitelnosti, kedZe budovy s kultirnou a
komunitnou funkciou (ktoré zostavaju vo vlastnictve mesta) priamo nadvazuju na verejné parkové
priestranstva, ktoré umoznuju viaceré sposoby ulozenia kolektorov, vratane vyuzitia jazier.

Odpadové teplo

Je moZné vyuzitie tepla z odpadovej vody, tento koncept pracuje s vodami zo sprchovania, umyvania.
Odpadové teplo zo vzduchu moéze vznikat napriklad v serverovniach, v obchodnych priestoroch, z
chladiacich zariadeni. Ich vyuZitie je mozné pomocou tepelnych ¢erpadiel.

Pokrytie energetickych Spiciek
Pre pokrytie Spickovej potreby tepla je mozné vyufzit jestvujice CZT, ktoré vyuziva teplo z jadrove;j
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elektrarne. Pri rieSeni pokrytia $pi¢ky bude potrebné instalovat technolégie na pripravu vykurovacieho
média s nizkou teplotou, pokial bude zakladny systém vykurovania rieSeny s vyuzivanim tepelnych
Cerpadiel.

POTENCIAL ENERGETICKEJ FLEXIBILITY

Mix funkcii

Celkova potreba energie v budovach s mixom funkcii: obytna 42%, administrativa 16%, obchod a sluzby
23%, verejna vybavenost 9%, skolstvo 3%, Sportova vybavenost 7%, sa javi skor zvy$end, vzhladom na
vyrazné percentualne zastupenie funkcie obchod a sluzby, ktora je 2,7x energeticky narocnejsia ako obytna
(bytové domy) a 1,7x energeticky narocnejsia ako administrativa. (Vychadzame zo sucasnej legislativy o
EHB.)

Vzhladom na réznorody mix funkcii v navrhovane;j Stvrti, predpokladame, Zze bude mozné nastavit vhodnu
interakciu rozneho mixu funkcii, o znizi $pi¢ky zatazenia v dosledku réznych ¢asov pouzivania v priebehu
dia, tyzdna a roka, medzi pracovnymi diiami a vikendami, ako aj sviatkami a prazdninami.

Uskladfovanie termalnej a elektrickej energie

Na uskladriovanie termalnej energie bude mozné pouzivat technoldgiu BKT -beténové temperované jadro,
ktoré prispeje k vyrovnanému priebehu tepl6t na Urovni budovy.

Zaclenenim e-mobility do celkového konceptu méze v budicnosti poskytnut vyuzitie ich batérii na
uskladriovanie elektrickej energie.

MIERKA BUDOV — MINIMALIZACIA SPOTREBY

Faktor tvaru z hladiska spotreby energie

Kompaktny tvar a vhodny faktor tvaru je predpokladom nizsej spotreby energie na Urovni budovy.
Uprednostnit by sa mal ndvrh budov s faktorom tvaru najviac 0,7 1/m. Navrh jednotlivych hmét tento
predpoklad do zna¢nej miery spifia.

Faktor tvaru z hladiska produkcie energie

Vzhladom na technologicky vyvoj v oblasti ziskavania solarnej energie oCakdvame, Ze poziadavka
najmensieho povrchu pre dany objem zrejme ustupi velkosti povrchu optimalizovaného pre konverziu
soldrnej energie aktivnymi systémami - fasadnymi fotovoltickymi elektrarnami. V ndvrhu umoznuju
instaldciu fasadnych panelov viaceré budovy. Ich umiestnenie na fasade s orientaciou na JV a JZ sp6sobi sice
nizsie zisky cez leto ale aspon Ciasto¢né zisky v zime, ked' je slnko niZsie na horizonte.

Pri vyuzivani stresnych fotovoltickych panelov je vyhodnejsia nizsia podlaznost, kvoli dostatoénému pokrytiu
potreby elektrickej energie v budove. Orientdcia panelov na JV a JZ vyplyvajuca z orientacie obytnych budov
navrhu umoznuje voci Cisto J orientacii vyssie zisky v rafajsich a vecernych hodindach, ked' je potreba energie
najvyssia.

Pasivny standard
Odporucame v dalSom pokracovani pripravy Urbanistickej a architektonickej studie vyzadovat navrh budov
v pasivnom Standarde.

POTENCIAL TVORBY ENERGETICKYCH KOMUNIT

Forma zastavanosti, vytvdranie komunitnej blokovej zastavby prispieva k vzniku energetickych komunit.
Navrh zodpovedd tomuto konceptu.
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PROJEKT 15
REAKCIA NAVRHU NA KLIMATICKE PODMIENKY UZEMIA

Pasivne a aktivne energetické zisky

Z hladiska vyuZitia solarneho potencialu jednotlivych budov je mozné navrhovany koncept vyhodnotit
nasledovne:

- JaJZ orientacia a v juznej Casti zony ndvrhom postupne klesajlcej podlaznosti smerom na sever neponuka
optimalne vyuZitie solarnych ziskov, odporucame zvazit zniZzovanie podlaznosti smerom na juh

- V severnej Casti zony zopakovany princip postupne vyssej podlaznosti popri radidle vytvara opacny efekt a
posobi pozitivne.

Riesenie presklenych ploch naznacuje dostatok solarnych ziskov z preslnenia, ktoré su potrebné v zimnom
obdobi.

Orientacia stavieb | Tienenie

Pre zniZovani letnej tepelnej zataze su jednotlivé hmoty budov vhodne riesené z hladiska tienenia verejnych
priestorov. Kvoli zamedzeniu letnému prehrievaniu budov (fasady blokov orientované na JV a predovsetkym
na JZ) a nadmernej potrebe chladenia priestorov je vhodné zvazit dodatoéné tienenie fasad, napriklad aj
formou vertikalnej zelene, posuvnych tieniacich prvkov a pod.

Prevetranie | Zamedzenie letného prehrievania, tvorby tepelnych ostrovov

Orientdcia koridorov, ktoré tvoria jednotlivé bloky budov, ktoré si umiestnené na vychodnej polovici
Uzemia, sa javia z hladiska p6sobenia vetrov na konstrukcie ako nie prilis vhodné, ¢o ma negativny dopad na
ochladzovanie povrchov budov v zimnom obdobi (koridory smer SZ). Zdpadna a juhozapadna Cast Gzemia
poskytuje z tohto hladiska vhodnejsiu urbannu strukturu.

V letnom obdobi orientacia kolmych koridorov (JV) vo vychodnej Casti prispieva ku prevetravaniu a
zmierfiovaniu vytvdrania tepelnych ostrovov.

ENERGETICKY KONCEPT UZEMIA

Lokalne obnovitelné zdroje energii

Dané uzemie je vhodné pre vyuzivanie tepelnych ¢erpadiel vSetkych typov na produkciu tepelnej energie na
nizkoteplotné vykurovanie a vysokoteplotné chladenie. Pre vyrobu elektrickej energie je mozné uvazovat s
fotovoltickymi panelmi.

VyuZitelnost tepelnych ¢erpadiel

Tepelné Cerpadld su efektivne v kombindcii s nizkoteplotnym vykurovanim a chladenim.

V pripade tepelnych ¢erpadiel vzduch/voda moze byt obmedzujicim faktorom hluénost, preto je délezité,
aby pri vybere tohto typu bolo zohladnené, ako sa vyuziva vonkajsi priestor, kde by pripadny hluk mohol byt
prekdzkou.

V pripade tepelnych cerpadiel voda/voda, uvadzana vydatnost podzemnej vody je 1 /s, ¢o je moiné vyuzit v
danom ndvrhu pre niektoré budovy s mensou uzitkovou plochou ako napr. materské skoly, mensich
prevadzok obcianskej vybavenosti a pod., pre bytové domy s Uzitkovou plochou do 1000 m2 v pasivhom
Standarde by takato vydatnost pravdepodobne postacovala taktiez.

TC zem/voda st vhodnym rie$enim, vzhladom k zvodnenému podloZiu (podzemna voda v hibke 15 m
umoznuje menej hlboky vrt s umiestnenim podzemného vymennika tepla), ¢o ma pozitivny dopad na
ekonomiku tohto rieSenia.

TC zem/voda so systémom zemnych kolektorov st ekonomicky vyhodnejsie ako zemné vrty, ale potrebuju
dostatocne velkud dodatoéné plochu v blizkosti stavby (cca. 1,5 aZ 3 nasobok vykurovanej plochy budovy v
zavislosti od jej energetického Standardu), takZe nie su velmi vhodné do zastavaného mestského prostredia.
Posudzovany ndvrh novej Stvrte ale vykazuje potencial ich vyuzitelnosti, kedZe na konci mestskych tried, na
rozhrani s centralnym parkom a rozhrani dvoch casti si umiestnené zakladné a materské skoly, v juznej Casti
je uvaZzovana stredna skola.
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Odpadové teplo

Je mozné vyutzitie tepla z odpadove]j vody, tento koncept pracuje s vodami zo sprchovania, umyvania.
Odpadové teplo zo vzduchu méze vznikat napriklad v serverovniach, v obchodnych priestoroch, z
chladiacich zariadeni. Ich vyuZitie je moZné pomocou tepelnych cerpadiel.

Pokrytie energetickych Spiciek

Pre pokrytie $pi¢kovej potreby tepla je mozné vyuzit jestvujice CZT, ktoré vyuziva teplo z jadrovej
elektrarne. Pri rieSeni pokrytia $pi¢ky bude potrebné instalovat technoldgie na pripravu vykurovacieho
média s nizkou teplotou, pokial bude zakladny systém vykurovania rieSeny s vyuZivanim tepelnych
Cerpadiel.

POTENCIAL ENERGETICKEJ FLEXIBILITY

Mix funkcii

Celkova potreba energie v budovach s mixom funkcii: obytna 69%, administrativa 10%, obchod a sluzby 4%,
verejna vybavenost 6%, Skolstvo 6%, Sportova vybavenost 5%, sa javi niZsia (vyhodnad), vzhladom na vyrazné
percentudlne zastupenie obytnej funkcie, ktora je energeticky najmenej ndrocna. Energeticky najndrocénejsia
bilanciu Stvrte. (Vychadzame zo sucasnej legislativy o EHB.)

Vzhladom na réznorody mix funkcii v navrhovanej stvrti, predpokladdme, Zze bude mozné nastavit vhodnu
interakciu rozneho mixu funkcii, o zniZi peaky zatazenia v désledku réznych ¢asov pouzivania v priebehu
dna, tyZzdna a roka, medzi pracovnymi diiami a vikendami, ako aj sviatkami a prazdninami.

Uskladfiovanie termalnej a elektrickej energie

Na uskladriovanie termalnej energie bude mozné pouzivat technoldgiu BKT -betdnové temperované jadro,
ktoré prispeje k vyrovnanému priebehu teplét na Urovni budovy.

Zaclenenim e-mobility do celkového konceptu moze v buducnosti poskytnut vyuZitie ich batérii na
uskladniovanie elektrickej energie.

MIERKA BUDOV — MINIMALIZACIA SPOTREBY

Faktor tvaru z hladiska spotreby energie

Kompaktny tvar a vhodny faktor tvaru je predpokladom k nizsej spotrebe energie na Urovni budovy.
Uprednostnit by sa mal navrh budov s faktorom tvaru najviac 0,71/m. Navrh jednotlivych hmét tento
predpoklad do znaénej miery spliia.

Faktor tvaru z hladiska produkcie energie

Vzhladom na technologicky vyvoj v oblasti ziskavania solarnej energie ocakdvame, Ze poziadavka
najmensieho povrchu pre dany objem zrejme ustupi velkosti povrchu optimalizovaného pre konverziu
soldrnej energie aktivnymi systémami - fasddnymi fotovoltickymi elektrarfiami. V ndvrhu umoziuju
intaldciu fasddnych panelov viaceré budovy. Ich umiestnenie na fasade s orientdciou na JV a JZ sp6sobi sice
nizsie zisky cez leto ale aspon Ciastocné zisky v zime, ked' je slnko nizsie na horizonte.

Pri vyuzivani stresnych fotovoltickych panelov je vyhodnejsia nizsia podlaznost, kvéli dostatoénému pokrytiu
potreby elektrickej energie v budove. Orientacia panelov na JV a JZ vyplyvajlca z orientacie obytnych budov
navrhu umoznuje voci Cisto J orientdcii vyssie zisky v rafajsich a vecernych hodindch, ked' je potreba energie
najvyssia.

Pasivny standard
Odporucame v dalsom pokracovani pripravy Urbanistickej a architektonickej studie vyzadovat navrh budov
v pasivnom Standarde.

POTENCIAL TVORBY ENERGETICKYCH KOMUNIT

Forma zastavanosti, vytvdranie komunitnej blokovej zastavby prispieva k vzniku energetickych komunit.
Navrh zodpovedd tomuto konceptu.
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PROJEKT 22
REAKCIA NAVRHU NA KLIMATICKE PODMIENKY UZEMIA

Pasivne a aktivne energetické zisky

Z hladiska vyuZitia solarneho potencialu jednotlivych budov sa do velkej miery réznorodost velkosti,
podlaznosti a tvarovej variability vo viacerych €astiach ndvrhu javi skor vyhodou, vo viacerych blokoch ma
vsak charakter, ktory potencial solarnych ziskov znizuje. Nie je celkom mozné vyhodnotit solarny potencial,
avsak pri spravnej orientacii s ohladom na vyskové rozdiely v ramci jednotlivych blokov, je moZznost
inStalacie fotovoltické elektrarni na strechu prinosom.

RieSenie presklenych ploch naznacuje dostatok solarnych ziskov z preslnenia, ktoré su potrebné v zimnom
obdobi.

Orientacia stavieb | Tienenie

Pre zniZovani letnej tepelnej zatazZe sa vacsina budov javi ako vhodne rieSend z hladiska tienenia verejnych
priestorov. Cast vystavby na severozapade rie$eného Gzemia md z hladiska tienenia nevhodnu podlaZnost,
tieni ostatnu vystavbu, odporucame preverit.

Kvoli zamedzeniu letnému prehrievaniu budov (fasady blokov orientované na JV a predovsetkym na JZ) a
nadmernej potrebe chladenia priestorov je vhodné zvazit dodatoéné tienenie fasad, napriklad aj formou
vertikdlnej zelene, posuvnych tieniacich prvkov a pod.

Prevetranie | Zamedzenie letného prehrievania, tvorby tepelnych ostrovov

Vychodnad polovica rieSeného Uzemia ma vzhladom na prevladajice SZ vetry v zimnom obdobi vytvorenu
nevhodnu orientaciu koridorov z hladiska posobenia vetrov na konstrukcie, ¢o ma negativny dopad na
ochladzovanie povrchov budov.

V letnom obdobi orientacia koridorov v JV smere zlepSuje prevetravanie a zmierfiuje tvorbu tepelnych
ostrovov.

ENERGETICKY KONCEPT UZEMIA

Lokalne obnovitelné zdroje energii

Dané Uzemie je vhodné pre vyuzivanie tepelnych ¢erpadiel vSetkych typov na produkciu tepelnej energie na
nizkoteplotné vykurovanie a vysokoteplotné chladenie. Pre vyrobu elektrickej energie je mozné uvaZovat s
fotovoltickymi panelmi.

VyuZitelnost tepelnych ¢erpadiel

Tepelné cerpadla su efektivne v kombindcii s nizkoteplotnym vykurovanim a chladenim.

V pripade tepelnych ¢erpadiel vzduch/voda moze byt obmedzujicim faktorom hluénost, preto je délezité,
aby pri vybere tohto typu bolo zohladnené, ako sa vyuZiva vonkajsi priestor, kde by pripadny hluk mohol byt
prekazkou.

V pripade tepelnych ¢erpadiel voda/voda, uvadzana vydatnost podzemnej vody je 1 I/s, ¢o je mozné vyuzit v
danom ndvrhu pre niektoré budovy s mensou Uzitkovou plochou ako napr. materské skoly, mensich
prevadzok obcianskej vybavenosti a pod., pre bytové domy s Uzitkovou plochou do 1000 m2 v pasivhom
Standarde by takato vydatnost pravdepodobne postacovala taktiez.

TC zem/voda st vhodnym rie$enim, vzhladom k zvodnenému podloZiu (podzemna voda v hibke 15 m
umoznuje menej hlboky vrt s umiestnenim podzemného vymennika tepla), ¢o ma pozitivny dopad na
ekonomiku tohto riesenia.

TC zem/voda so systémom zemnych kolektorov st ekonomicky vyhodnejsie ako zemné vrty, ale potrebuju
dostatocne velkud dodatoéné plochu v blizkosti stavby (cca. 1,5 aZ 3 nasobok vykurovanej plochy budovy v
zavislosti od jej energetického Standardu), takZe nie su velmi vhodné do zastavaného mestského prostredia.
Posudzovany ndvrh novej Stvrte ale vykazuje potencial ich vyuzitelnosti, kedZe vacsina skolskych budov je
umiestnend na rozhrani s navrhovanym novym mestskym parkom.

Odpadové teplo
Je moZné vyuzitie tepla z odpadovej vody, tento koncept pracuje s vodami zo sprchovania, umyvania.
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Odpadové teplo zo vzduchu moéze vznikat napriklad v serverovniach, v obchodnych priestoroch, z
chladiacich zariadeni. Ich vyuZitie je mozné pomocou tepelnych ¢erpadiel.

Pokrytie energetickych Spiciek

Pre pokrytie $pickovej potreby tepla je mozné vyuzit jestvujice CZT, ktoré vyuZziva teplo z jadrovej
elektrarne. Pri rieSeni pokrytia $pi¢ky bude potrebné instalovat technoldgie na pripravu vykurovacieho
média s nizkou teplotou, pokial bude zakladny systém vykurovania rieSeny s vyuzivanim tepelnych
Cerpadiel.

POTENCIAL ENERGETICKEJ FLEXIBILITY

Mix funkcii

Celkova potreba energie v budovach s mixom funkcii: obytna 87%, administrativa 6%, obchod a sluzby 2%,
verejna vybavenost 1%, $kolstvo 3,5%, Sportova vybavenost 0,5%, sa javi nizsia (vyhodna), vzhladom na
vyrazné percentualne zastUpenie obytnej funkcie, ktora je energeticky najmenej naro¢na. Energeticky
najnarocnejsia funkcia obchod a sluzby ma v navrhu nizke percentualne zastupenie, ¢o zlepsuje celkovu
energetickud bilanciu Stvrte. (Vychadzame zo sucasnej legislativy o EHB.)

Vzhladom na dominantne prevladajucu funkciu byvania v navrhovanej stvrti a menej r6znorody mix funkcii,
predpokladame, Ze bude tazké nastavit vhodnu interakciu r6zneho mixu funkcii, ¢o by znizilo peaky
zatazenia v dbsledku réznych ¢asov pouzivania v priebehu dnia, tyZdia a roka, medzi pracovnymi driami a
vikendami, ako aj sviatkami a prazdninami.

Uskladnovanie termalnej a elektrickej energie

Na uskladriovanie termalnej energie bude mozné pouzivat technoldgiu BKT -betédnové temperované jadro,
ktoré prispeje k vyrovnanému priebehu tepl6t na Urovni budovy.

Zaclenenim e-mobility do celkového konceptu méze v budicnosti poskytnut vyuzitie ich batérii na
uskladriovanie elektrickej energie.

MIERKA BUDOV — MINIMALIZACIA SPOTREBY

Faktor tvaru z hladiska spotreby energie

Kompaktny tvar a vhodny faktor tvaru je predpokladom k nizSej spotrebe energie na drovni budovy.
Uprednostnit by sa mal navrh budov s faktorom tvaru najviac 0,71/m. Cast navrhovanych budov tento
predpoklad do zna¢nej miery splfia, v kategérii rodinnych domov, bodovych, respektive doskovych
vyskovych budov je faktor tvaru menej vyhodny.

Faktor tvaru z hladiska produkcie energie

Vzhladom na technologicky vyvoj v oblasti ziskavania solarnej energie oakdvame, Ze poZiadavka
najmensieho povrchu pre dany objem zrejme ustupi velkosti povrchu optimalizovaného pre konverziu
soldrnej energie aktivnymi systémami - fasadnymi fotovoltickymi elektrarfniami. V ndvrhu umoznuju instlaciu
fasadnych panelov viaceré budovy. Ich umiestnenie na fasdde s orientdciou na JV a JZ spOsobi sice nizsie
zisky cez leto ale aspon Ciastocné zisky v zime, ked' je sInko nizSie na horizonte.

Pri vyuzivani stresnych fotovoltickych panelov je vyhodnejsia nizsia podlaznost, kvéli dostatoénému pokrytiu
potreby elektrickej energie v budove. Orientdcia panelov na JV a JZ vyplyvajuca z orientacie obytnych budov
navrhu umoznuje voci Cisto J orientdcii vyssie zisky v rafajsich a vecernych hodindch, ked' je potreba energie
najvyssia. V navrhu je réznorody mix tvarov a podlaznosti budov, ktoré tento potencial maju.

Pasivny standard

Odporucame v dalsom pokracovani pripravy Urbanistickej a architektonickej studie vyzadovat navrh budov
v pasivnom Standarde

POTENCIAL TVORBY ENERGETICKYCH KOMUNIT

Forma zastavanosti, vytvaranie komunitnej blokovej zastavby prispieva k vzniku energetickych komunit.

Navrh zodpoveda tomuto konceptu.
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PROJEKT 23
REAKCIA NAVRHU NA KLIMATICKE PODMIENKY UZEMIA

Pasivne a aktivne energetické zisky

Juind orientacia bytovej vystavby v zdpadnej ¢asti planovanej stvrte vytvara maximadlny potencidl pasivnych
energetickych ziskov v zimnom obdobi a sucasne ak je vacsina bytov rieSenych ako preplavajuce, profituju aj
z moznosti prirodzeného prie¢neho prevetrania medzi severnou a juznou fasadou.

V rdmci vychodnych a severnych blokov rezidenéného byvania nie je celkom moZné vyhodnotit ich solarny
potencial, je v§ak vidiet snaha vytvarat vyskové rozdiely v ramci jednotlivych blokov (miestami zdanlivo
nahodne, odporuc¢ame v ramci bloku zniZovat podlaznost smerom na juh, aby si objemy netienili a
prichadzalo k dostatocnym pasivnym energetickym ziskom.), co umoziiuje lepsie zisky pre instalované
fotovoltické elektrarne na streche. S cieflom maximalizovat pasivne energetické zisky, juzna blokova
vystavba by tieZ mala reagovat znizenim podlaznosti smerom na juh.

Riesenie presklenych ploch naznacuje dostatok solarnych ziskov z preslnenia, ktoré su potrebné v zimnom
obdobi.

Orientacia stavieb | Tienenie

Pre znizovani letnej tepelnej zataze sa jednotlivé hmoty budov javia ako vhodné riesené z hladiska tienenia
verejnych priestorov. Kvoli zamedzeniu letnému prehrievaniu budov (fasady blokov orientované na J, JV a JZ)
a nadmernej potrebe chladenia priestorov je vhodné zvazit dodatocné tienenie fasad, napriklad aj formou
vertikalnej zelene, posuvnych prvkov a pod..

Prevetranie | Zamedzenie letného prehrievania, tvorby tepelnych ostrovov

Orientacia prevaznej Casti koridorov, ktoré tvoria jednotlivé bloky budov v S a V ¢asti navrhovanej Stvrte sa
javia z hladiska pdsobenia vetrov na konstrukcie nie prili§ vhodné, ¢o ma negativny dopad na ochladzovanie
povrchov budov v zimnom obdobi. (koridory smer SZ) V letnom obdobi orientacia koridorov JV zlepsuje
prevetravanie a zmierfiuje tvorbu tepelnych ostrovov.

Orientdcia koridorov v Z a J ¢asti zohladriuje optimalne podmienky prevetravania navrhovanej Struktury.

ENERGETICKY KONCEPT UZEMIA

Lokalne obnovitelné zdroje energii

Dané Uzemie je vhodné pre vyuzivanie tepelnych ¢erpadiel vSetkych typov na produkciu tepelnej energie na
nizkoteplotné vykurovanie a vysokoteplotné chladenie. Pre vyrobu elektrickej energie je mozné uvazovat s
fotovoltickymi panelmi.

Vyuzitelnost tepelnych éerpadiel

Tepelné Cerpadla su efektivne v kombindcii s nizkoteplotnym vykurovanim a chladenim.

V pripade tepelnych ¢erpadiel vzduch/voda méze byt obmedzujlcim faktorom hluénost, preto je délezité,
aby pri vybere tohto typu bolo zohladnené, ako sa vyuziva vonkajsi priestor, kde by pripadny hluk mohol byt
prekazkou.

V pripade tepelnych ¢erpadiel voda/voda, uvadzana vydatnost podzemnej vody je 1 I/s, ¢o je mozné vyuzit v
danom ndvrhu pre niektoré budovy s mensou Uzitkovou plochou ako napr. materské skoly, mensich
prevadzok obcianskej vybavenosti a pod., pre bytové domy s Uzitkovou plochou do 1000 m2 v pasivhom
$tandarde by takato vydatnost pravdepodobne postacovala taktiez.

TC zem/voda st vhodnym riedenim, vzhladom k zvodnenému podloZiu (podzemna voda v hibke 15 m
umoznuje menej hlboky vrt s umiestnenim podzemného vymennika tepla), ¢o ma pozitivny dopad na
ekonomiku tohto rieSenia.

TC zem/voda so systémom zemnych kolektorov st ekonomicky vyhodnejsie ako zemné vrty, ale potrebuju
dostatocne velkl dodatoéné plochu v blizkosti stavby (cca. 1,5 az 3 nasobok vykurovanej plochy budovy v
zavislosti od jej energetického Standardu), takze nie st velmi vhodné do zastavaného mestského prostredia.
Posudzovany navrh novej stvrte ale vykazuje potencial ich vyuzitelnosti, kedZe budovy s komunitnou
funkciou, materské skoly a pod. (ktoré zostavaju vo vlastnictve mesta) priamo nadvazuju na verejné parkové
priestranstva, ktoré umozniuju viaceré sposoby uloZenia kolektorov, vratane vyuZitia jazier.
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Odpadové teplo

Je mozné vyutzitie tepla z odpadove]j vody, tento koncept pracuje s vodami zo sprchovania, umyvania.
Odpadové teplo zo vzduchu méze vznikat napriklad v serverovniach, v obchodnych priestoroch, z
chladiacich zariadeni. Ich vyuZitie je moZné pomocou tepelnych cerpadiel.

Pokrytie energetickych Spiciek

Pre pokrytie $pickovej potreby tepla je mozné vyuzit jestvujice CZT, ktoré vyuziva teplo z jadrovej
elektrarne. Pri rieSeni pokrytia $pi¢ky bude potrebné instalovat technoldgie na pripravu vykurovacieho
média s nizkou teplotou, pokial bude zakladny systém vykurovania rieSeny s vyuzivanim tepelnych
Cerpadiel.

POTENCIAL ENERGETICKEJ FLEXIBILITY

Mix funkcii

Celkova potreba energie v budovach s mixom funkcii: obytna 73%, administrativa 4%, obchod a sluzby 10%,
verejna vybavenost 4%, Skolstvo 4,5%, Sportova vybavenost 4,5%, sa javi nizsia (vyhodna), vzhladom na
vyrazné percentualne zastupenie obytnej funkcie, ktora je energeticky najmenej naro¢na. Energeticky
najnarocnejsia funkcia obchod a sluzby ma v navrhu relativne vysoké percentualne zastlpenie, ¢o zhorsuje
celkovu energeticku bilanciu Stvrte (vychadzame zo sucasnej legislativy o EHB). Vzhladom na to, Ze mix
funkcii byvania voci zvysnym funkciam Stvrte je nastaveny v pomere 70/30, predpokladdame, Zze bude mozné
nastavit vhodnu interakciu r6zneho mixu funkcii, ¢o znizi $picky zatazenia v désledku réznych ¢asov
pouZivania v priebehu dna, tyZdna a roka, medzi pracovnymi diiami a vikendami, ako aj sviatkami a
prazdninami. Vyssie percentualne zastupenie funkcie obchodu a sluzieb neponuka idealnu interakciu s
funkciou byvania, v rannych a vecernych hodinach su tieto funkcie v sibehu.

Uskladfiovanie termalnej a elektrickej energie

Na uskladfiovanie termalnej energie bude mozné pouzivat technoldgiu BKT -beténové temperované jadro,
ktoré prispeje k vyrovnanému priebehu teplét na Urovni budovy.

Zaclenenim e-mobility do celkového konceptu méze v budicnosti poskytnut vyuZitie ich batérii na
uskladniovanie elektrickej energie.

MIERKA BUDOV — MINIMALIZACIA SPOTREBY

FAKTOR TVARU Z HLADISKA SPOTREBY ENERGIE

Kompaktny tvar a vhodny faktor tvaru je predpokladom k nizSej spotrebe energie na Urovni budovy.
Uprednostnit by sa mal navrh budov s faktorom tvaru najviac 0,71/m. Navrh jednotlivych hmot tento
predpoklad do zna¢nej miery spifia.

Faktor tvaru z hladiska produkcie energie

Vzhladom na technologicky vyvoj v oblasti ziskavania solarnej energie oakdvame, Ze poZiadavka
najmensieho povrchu pre dany objem zrejme ustupi velkosti povrchu optimalizovaného pre konverziu
soldrnej energie aktivnymi systémami - fasadnymi fotovoltickymi elektrarfniami. V ndvrhu umoznuju instlaciu
fasadnych panelov viaceré budovy. Ich umiestnenie na fasdde s orientdciou na JV a JZ spOsobi sice nizsie
zisky cez leto ale aspon Ciastocné zisky v zime, ked' je sInko nizSie na horizonte. Pri vyuzivani stresnych
fotovoltickych panelov je vyhodnejsia nizsia podlaznost, kvéli dostatoénému pokrytiu potreby elektrickej
energie v budove. Orientdcia panelov na JV a JZ vyplyvajuca z orientacie obytnych budov ndvrhu umoziuje
voci Cisto J orientacii vyssie zisky v ranajsich a vecernych hodindch, ked je potreba energie najvyssia.

Pasivny standard
Odporucame v dalsom pokracovani pripravy Urbanistickej a architektonickej studie vyzadovat navrh budov
v pasivnom Standarde.

POTENCIAL TVORBY ENERGETICKYCH KOMUNIT
Forma zastavanosti, vytvdranie komunitnej blokovej zastavby prispieva k vzniku energetickych komunit.
Navrh zodpovedd tomuto konceptu.
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PROJEKT 26
REAKCIA NAVRHU NA KLIMATICKE PODMIENKY UZEMIA

Pasivne a aktivne energetické zisky

V ramci blokov Vodaren nie je celkom mozné vyhodnotit ich solarny potencial, je vSak vidiet snaha vytvarat
vyskové rozdiely v rdmci jednotlivych blokov (miestami zdanlivo ndhodne, odporudéame v rdmci bloku
znizovat podlaznost smerom na juh, aby si objemy netienili a prichadzalo k dostatoénym pasivnym
energetickym ziskom.), ¢o umoZiiuje lepSie zisky pre inStalované fotovoltické elektrarne.

Pri blokovej vystavbe Vozoviia a Druzba odporicame overit podlaznost budov popri S-J komunikaciach -
kvoli pasivnym energetickym ziskom pocas zimného obdobia, ked' je sinko nizsie na horizonte.

Obytna Struktura Polia je do znac¢nej miery zatienena jednotlivymi objemami blokov zo zapadnej strany (zo
strany parku), ktord zamedzuje dostatocnym pasivnym energetickym ziskom. RieSenie presklenych pléch
naznacuje dostatok soldrnych ziskov z presinenia, ktoré su potrebné v zimnom obdobi.

Orientacia stavieb | Tienenie

Pre znizovani letnej tepelnej zataze sa jednotlivé hmoty budov javia ako vhodné riesené z hladiska tienenia
verejnych priestorov. Obytné bloky ¢asti Druzba disponuju priestrannym vnuatornym nezastavanym
priestorom, ktory je vhodne tieneny budovami s vy$Sou podlznostou, pricom nedochddza k nezelanému
zatieneniu bytov v doobednajsich a vecernych hodinach.

V Casti navrhovanej Stvrte Vozovria a Vodaren odporic¢ame v ramci bloku zniZovat podlaznost smerom na
juh, aby si objemy netienili a prichadzalo k dostatocnym pasivnym energetickym ziskom. Taktiez
odporidéame nastavit vhodnu podlaznost budov bloku orientovanych na V a Z, s ohfadom na profil deliacich
komunikdacii - aby neprichddzalo k nezelanému zatienovaniu bytov v rannej a vecernej faze dna.
Odporacame preverit podlaznost zapadnych objemov blokov Polia, ktoré susedia s parkom, aby
nedochddzalo k neZelanému zatiefiovaniu ostatnych stavebnych objemov.

Prevetranie | Zamedzenie letného prehrievania, tvorby tepelnych ostrovov

Orientdcia koridorov, ktoré tvoria jednotlivé bloky budov sa javia z hladiska p6sobenia vetrov vhodné
(reSpektovanie odporucanych koridorov prevetravania V-Z a S-J), okrem blokovej struktury v severnej Casti
Stvrte, ktord ma koridory v hlavnom smere prevlddajicich zimnych vetrov - ¢o ma negativny dopad na
ochladzovanie povrchov budov v zimnom obdobi. (koridory smer SZ) V letnom obdobi orientdcia koridorov
JV, zlepsuje prevetravanie a zmierfiuje tvorbu tepelnych ostrovov.

ENERGETICKY KONCEPT UZEMIA

Energeticky koncept uvedeny v ndvrhu nezodpoveda sticasnym poziadavkam na zniZovanie produkcie emisii
sklenikovych plynov.

Lokalne obnovitelné zdroje energii

Dané uzemie je vhodné pre vyuzivanie tepelnych ¢erpadiel vSetkych typov na produkciu tepelnej energie na
nizkoteplotné vykurovanie a vysokoteplotné chladenie. Pre vyrobu elektrickej energie je mozné uvazovat s
fotovoltickymi panelmi.

VyuiZitelnost tepelnych ¢erpadiel

Tepelné Cerpadla su efektivne v kombindcii s nizkoteplotnym vykurovanim a chladenim.

V pripade tepelnych ¢erpadiel vzduch/voda méze byt obmedzujicim faktorom hluénost, preto je délezité,
aby pri vybere tohto typu bolo zohladnené, ako sa vyuziva vonkajsi priestor, kde by pripadny hluk mohol byt
prekdzkou.

V pripade tepelnych ¢erpadiel voda/voda, uvadzana vydatnost podzemnej vody je 1 I/s, ¢o je mozné vyuzit v
danom ndvrhu pre niektoré budovy s mensou Uzitkovou plochou ako napr. materské skoly, mensich
prevadzok obcianskej vybavenosti a pod., pre bytové domy s Uzitkovou plochou do 1000 m2 v pasivnom
Standarde by takato vydatnost pravdepodobne postacovala taktiez.
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TC zem/voda st vhodnym rie$enim, vzhladom k zvodnenému podloZiu (podzemna voda v hibke 15 m
umoznuje menej hlboky vrt s umiestnenim podzemného vymennika tepla), ¢o ma pozitivny dopad na
ekonomiku tohto rieSenia.

TC zem/voda so systémom zemnych kolektorov st ekonomicky vyhodnejsie ako zemné vrty, ale potrebuju
dostatocne velkd dodatoéné plochu v blizkosti stavby (cca. 1,5 az 3 nasobok vykurovanej plochy budovy v
zavislosti od jej energetického Standardu), takZe nie su velmi vhodné do zastavaného mestského prostredia.
Posudzovany ndvrh novej stvrte ale vykazuje potencial ich vyuzitelnosti, kedZe budovy s komunitnou
funkciou, skolky, rézne centra (ktoré zostavaju vo vlastnictve mesta) priamo nadvazuju na verejné parkové
priestranstva, ktoré umoznuju viaceré sposoby ulozenia kolektorov, vratane vyuzitia jazier.

Odpadové teplo

Je moZiné vyuzitie tepla z odpadovej vody, tento koncept pracuje s vodami zo sprchovania, umyvania.
Odpadové teplo zo vzduchu méze vznikat napriklad v serverovniach, v obchodnych priestoroch, z
chladiacich zariadeni. Ich vyuZitie je moZné pomocou tepelnych ¢erpadiel.

Pokrytie energetickych Spiciek

Pre pokrytie $pickovej potreby tepla je mozné vyuzit jestvujice CZT, ktoré vyuZziva teplo z jadrovej
elektrarne. Pri rieSeni pokrytia $pi¢ky bude potrebné instalovat technoldgie na pripravu vykurovacieho
média s nizkou teplotou, pokial bude zakladny systém vykurovania rieSeny s vyuzivanim tepelnych
Cerpadiel.

POTENCIAL ENERGETICKEJ FLEXIBILITY

Mix funkcii

Celkova potreba energie v budovach s mixom funkcii: obytna 81%, administrativa 6%, obchod a sluzby 3%,
verejna vybavenost 4%, $kolstvo 3%, Sportova vybavenost 3%, sa javi nizsia (vyhodnad), vzhladom na vyrazné
percentudlne zastlipenie obytnej funkcie, ktord je energeticky najmenej ndrocna. Energeticky najnarocnejsia
funkcia obchod a sluzby ma v ndvrhu nizke percentualne zastupenie, ¢o zlepsuje celkovu energeticku
bilanciu Stvrte (vychadzame zo sucasnej legislativy o EHB). Vzhladom na dominantne prevladajucu funkciu
byvania v navrhovanej stvrti a menej réznorody mix funkcii, predpokladdme, Ze bude tazké nastavit vhodnu
interakciu rozneho mixu funkcii, ¢o by zniZilo peaky zatazenia v désledku réznych ¢asov pouzivania v
priebehu dna, tyzdia a roka, medzi pracovnymi driami a vikendami, ako aj sviatkami a prazdninami.

Uskladfiovanie termalnej a elektrickej energie

Na uskladriovanie termalnej energie bude mozné pouZivat technoldgiu BKT -betdnové temperované jadro,
ktoré prispeje k vyrovnanému priebehu tepl6ét na Urovni budovy. Zaclenenim e-mobility do celkového
konceptu méze v buducnosti poskytnut vyuZitie ich batérii na uskladfiovanie elektrickej energie.

MIERKA BUDOV — MINIMALIZACIA SPOTREBY

Faktor tvaru z hladiska spotreby energie

Kompaktny tvar a vhodny faktor tvaru je predpokladom k nizsej spotrebe energie na Urovni budovy.
Uprednostnit by sa mal navrh budov s faktorom tvaru najviac 0,71/m. Navrh jednotlivych hmét tento
predpoklad do znaénej miery spliia.

Faktor tvaru z hladiska produkcie energie

Vzhladom na technologicky vyvoj v oblasti ziskavania solarnej energie ocakdvame, Ze poziadavka
najmensieho povrchu pre dany objem zrejme ustupi velkosti povrchu optimalizovaného pre konverziu
soldrnej energie aktivnymi systémami - fasadnymi fotovoltickymi elektrarfniami. V ndvrhu umozniuju instlaciu
fasadnych panelov viaceré budovy. Ich umiestnenie na fasade s orientaciou na JV a JZ sp6sobi sice nizsie
zisky cez leto ale aspon Ciasto¢né zisky v zime, ked je sinko niZSie na horizonte. Pri vyuZivani streSnych
fotovoltickych panelov je vyhodnejsia nizsia podlaznost, kvoli dostato¢nému pokrytiu potreby elektrickej
energie v budove. Orientdcia panelov na JV a JZ vyplyvajuca z orientacie obytnych budov ndvrhu umoznuje
voci Cisto J orientacii vyssie zisky v ranajsich a vecernych hodinach, ked je potreba energie najvyssia.
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Pasivny standard
Odporucame v dalsom pokracovani pripravy Urbanistickej a architektonickej studie vyzadovat navrh budov
v pasivnom Standarde.

POTENCIAL TVORBY ENERGETICKYCH KOMUNIT

Forma zastavanosti, vytvdranie komunitnej blokovej zastavby prispieva k vzniku energetickych komunit.
Navrh zodpoveda tomuto konceptu.

Vypracovali:

Ing. Lubica Simkovicova
Arch.Dipl.Ing. Andrea Borska W /
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PROJECT 8
RESPONSE OF THE DESIGN TO THE CLIMATIC CONDITIONS OF THE AREA

Passive and active energy gains

It is not entirely possible to evaluate the solar potential of the design of individual buildings in terms of their
solar potential, but there is a visible effort to create height differences within individual blocks, which allows
better gains for the installed PV. The design of the glazed areas suggests sufficient solar gains from glazing,
which are needed in the winter period.

Orientation of buildings | Shading

To reduce the summer heat load, individual building masses appear to be well suited for the shading of pub-
lic spaces. In order to avoid summer overheating of buildings (block facades oriented to the SE and especia-
lly to the SW) and the excessive need for cooling of spaces, it is advisable to consider additional shading of
facades, e.g. also in the form of vertical greenery, sliding shading elements, etc.

Ventilation | Avoidance of summer overheating, creation of heat islands

The orientation of the corridors forming the individual building blocks does not appear to be very suitable in
terms of the effect of the winds on the structures, which has a negative impact on the cooling of the buil-
ding surfaces in winter (corridors towards the NW). In summer, the SE orientation of the corridors improves
ventilation and mitigates the formation of heat islands.

ENERGY CONCEPT OF THE TERRITORY

Local renewable energy sources
The site is suitable for the use of heat pumps of all types to produce thermal energy for low-temperature
heating and high-temperature cooling. Photovoltaic panels (PV) can be considered for electricity generation.

Usability of heat pumps (HP)

Heat pumps are effective in combination with low-temperature heating and high-temperature cooling.

With air/water heat pumps, noise can be a limiting factor, so it is important to consider how the outdoor
space is used when selecting this type, where potential noise could be a problem.

In the case of water/water heat pumps, the reported groundwater yield is 1 /s, which can be used in the
current design for some buildings with smaller floor areas such as kindergartens, smaller amenity facilities
etc., for residential buildings with floor areas up to 1000 m2 in passive standard such a yield would probably
be sufficient as well.

Ground/water HP is a suitable solution due to the aquifer (groundwater at a depth of 15 m allows for a less
deep borehole with the placement of an underground heat exchanger), which has a positive impact on the
economics of this solution.

Ground/water HP with a ground collector system are economically more advantageous than ground bore-
holes, but they need a sufficiently large additional area close to the building (approx. 1.5 to 3 times the hea-
ted area of the building, depending on its energy standard), so they are not very suitable for the built-up
urban environment. However, the new neighbourhood proposal under consideration shows great potential
for their use, as the buildings with cultural and community functions (which remain city-owned) are directly
adjacent to public parklands that allow for multiple ways to accommodate collectors, including the use of
lakes.

Waste heat

It is possible to use the heat from waste water, this concept works with water from showering, washing.
Waste heat from air can be generated for example in server rooms, in commercial premises, from cooling
equipment. Their use is possible with heat pumps.

Coverage of energy peaks
To cover the peak heat demand it is possible to use the existing district heating system (DHS), which uses
heat from a nuclear power plant. In order to cover the peak demand, it will be necessary to install techno-
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logies for the preparation of low-temperature heating medium, if the basic heating system is designed with
the use of heat pumps.

POTENTIAL FOR ENERGY FLEXIBILITY

Mix of functions

Total energy demand in buildings with a mix of functions: residential 42%, administration 16%, trade and
services 23%, public amenities 9%, education 3%, sports facilities 7%, appears rather increased, given the
significant percentage of the trade and services function, which is 2.7 times more energy intensive than re-
sidential (apartment buildings) and 1.7 times more energy intensive than administration (based on current
EPBD (Energy Performance of Building Directive) legislation.

Given the diverse mix of functions in the proposed district, we anticipate that it will be possible to set up an
appropriate interaction of the different mix of functions, which will reduce peak loads due to different times
of use throughout the day, week and year, between weekdays and weekends, as well as holidays and vaca-
tions.

Thermal and electrical energy storage

For the storage of thermal energy, it will be possible to use BKT technology - a concrete tempered core,
which will contribute to a balanced temperature pattern at the building level.

Incorporating e-mobility into the overall concept may provide future use of their batteries for electricity
storage.

SCALE OF BUILDINGS - MINIMISING CONSUMPTION

Form factor in terms of energy consumption

A compact form and appropriate form factor is a prerequisite for lower energy consumption at the building
level. Preference should be given to the design of buildings with a form factor of 0.7 1/m or less. The design
of individual masses largely meets this assumption.

Form factor in terms of energy production

Given the technological developments in solar energy harvesting, we expect that the requirement of the
smallest surface area for a given volume will probably give way to the size of the surface area optimised for
solar energy conversion by active systems - facade PV. In the design, several buildings allow for the installa-
tion of facade panels. Placing them on a facade with a SE and SW orientation will result in lower gains in
summer but at least partial gains in winter when the sun is lower on the horizon.

When using rooftop photovoltaic panels, a lower floor area is preferable, due to the sufficient coverage of
the building's electricity needs. The orientation of the panels to the SE and SW resulting from the orientati-
on of the residential buildings of the design allows for higher gains in the morning and evening hours, when
the energy demand is highest, compared to a purely S orientation.

Passive standard
We recommend that in the further development of the Urban and Architectural Study, the design of buil-
dings in passive standard should be required.

POTENTIAL FOR THE CREATION OF ENERGY COMMUNITIES

The form of development, the creation of community block development, contributes to the emergence of
energy communities. The proposal corresponds to this concept.
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PROJECT 15
RESPONSE OF THE DESIGN TO THE CLIMATIC CONDITIONS OF THE AREA

Passive and active energy gains

In terms of the solar potential of individual buildings, the proposed concept can be evaluated as follows:

- South and SW orientation and in the southern part of the zone by proposing a gradually decreasing storey
height towards the north does not offer an optimal use of solar gains, we recommend to consider decrea-
sing the storey height towards the south

- In the northern part of the zone, repeating the principle of progressively higher storeys along the radial
creates the opposite effect and has a positive effect.

The glazing solution suggests sufficient solar gains from glazing, which are needed in winter.

Orientation of buildings | Shading

To reduce the summer heat load, the individual building masses are suitably designed in terms of shading of
public spaces. In order to prevent summer overheating of buildings (block facades oriented to the SE and
especially to the SW) and excessive cooling of spaces, it is advisable to consider additional shading of faca-
des, for example in the form of vertical greenery, sliding shading elements, etc.

Ventilation | Avoidance of summer overheating, creation of heat islands

The orientation of the corridors that form the individual building blocks, which are located in the eastern
half of the area, do not appear to be very suitable in terms of the effect of the winds on the structures,
which has a negative impact on the cooling of the building surfaces in winter (corridors towards the NW).
The western and south-western part of the area provides a more suitable urban structure in this respect.
In summer, the orientation of the perpendicular corridors (SE) in the eastern part contributes to ventilation
and mitigation of heat islands.

ENERGY CONCEPT OF THE TERRITORY

Local renewable energy sources
The site is suitable for the use of heat pumps of all types to produce thermal energy for low-temperature
heating and high-temperature cooling. Photovoltaic panels can be considered for electricity generation.

Usability of heat pumps (HP)

Heat pumps are effective in combination with low-temperature heating and high-temperature cooling.

In the case of air/water heat pumps, noise can be a limiting factor, so it is important that the choice of this
type takes into account how the outdoor space is used, where potential noise could be a problem.

In the case of water/water heat pumps, the reported groundwater yield is 1 /s, which can be used in the
current design for some buildings with smaller floor areas such as kindergartens, smaller amenity facilities
etc., for residential buildings with floor areas up to 1000 m2 in passive standard such a yield would probably
be sufficient as well.

Ground/water HP is a suitable solution due to the aquifer (groundwater at a depth of 15 m allows for a less
deep borehole with the placement of an underground heat exchanger), which has a positive impact on the
economics of this solution.

Ground/water HP with a ground collector system are economically more advantageous than ground bore-
holes, but they need a sufficiently large additional area close to the building (approx. 1.5 to 3 times the hea-
ted area of the building, depending on its energy standard), so they are not very suitable for the built-up
urban environment. However, the considered proposal for the new district shows potential for their use, as
there are primary and kindergarten schools at the end of the streets, at the interface with the central park
and the interface of the two districts, and a secondary school is considered in the southern part.

Waste heat

It is possible to use the heat from waste water, this concept works with water from showering, washing.
Waste heat from air can be generated for example in server rooms, in commercial premises, from cooling
equipment. Their use is possible with heat pumps.
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Coverage of energy peaks

To cover the peak heat demand it is possible to use the existing DHS, which uses heat from a nuclear power
plant. In order to cover the peak demand, it will be necessary to install technologies for the preparation of
low-temperature heating medium, if the basic heating system is designed with the use of heat pumps.

POTENTIAL FOR ENERGY FLEXIBILITY

Mix of functions

The total energy demand in buildings with a mix of functions: residential 69%, administration 10%, trade
and services 4%, public amenities 6%, education 6%, sports facilities 5%, appears to be lower (advantage-
ous), due to the significant percentage of the residential function, which is the least energy-intensive. The
most energy-intensive function, trade and services, has the lowest percentage representation in the propo-
sal, which improves the overall energy balance of the district, based on the current EPBD legislation.

Given the diverse mix of functions in the proposed district, we anticipate that it will be possible to set up an
appropriate interaction of the different mix of functions, which will reduce peak loads due to different times
of use throughout the day, week and year, between weekdays and weekends, as well as holidays and vaca-
tions.

Thermal and electrical energy storage

For thermal energy storage, it will be possible to use BKT technology - a concrete tempered core - which will
contribute to a balanced temperature pattern at the building level.

Incorporating e-mobility into the overall concept may provide future use of their batteries for electricity
storage.

SCALE OF BUILDINGS - MINIMISING CONSUMPTION

Form factor in terms of energy consumption

A compact form and appropriate form factor is a prerequisite for lower energy consumption at the building
level. Preference should be given to the design of buildings with a form factor of 0.71/m or less. The design
of individual masses largely meets this assumption.

Form factor in terms of energy production

Given the technological developments in solar energy harvesting, we expect that the requirement of the
smallest surface area for a given volume will probably give way to the size of the surface area optimised for
solar energy conversion by active systems - fagade PV. In the design, several buildings allow for the installa-
tion of facade panels. Placing them on a fagade with a SE and SW orientation will result in lower gains in
summer but at least partial gains in winter when the sun is lower on the horizon.

When using rooftop photovoltaic panels, a lower floor area is preferable, due to the sufficient coverage of
the building's electricity demand. The orientation of the panels to the SE and SW resulting from the orienta-
tion of the residential buildings of the design allows for higher gains in the morning and evening hours,
when the energy demand is highest, compared to a purely S orientation.

Passive standard
We recommend that in the further development of the Urban and Architectural Study, the design of buil-
dings in passive standard should be required.

POTENTIAL FOR THE CREATION OF ENERGY COMMUNITIES

The form of development, the creation of community block development, contributes to the emergence of
energy communities. The proposal corresponds to this concept.
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PROJECT 22
RESPONSE OF THE DESIGN TO THE CLIMATIC CONDITIONS OF THE AREA

Passive and active energy gains

Harnessing the solar potential of individual buildings, the variety in size, storey and shape in several parts of
the proposal appears to be more of an advantage, but in several blocks is of a nature that reduces the po-
tential for solar gains. It is not entirely possible to assess the solar potential, however, when properly orien-
ted with respect to height differences within individual blocks, the possibility of rooftop PV installation is
beneficial.

The glazing solution suggests sufficient solar gains from glazing, which are needed in the winter period.

Orientation of buildings | Shading

To reduce the summer heat load, most buildings appear to be well designed in terms of shading of public
spaces. Part of the development to the north-west of the site has an inappropriate floor plan in terms of
shading, shading other development, we recommend that this is reviewed.

In order to avoid summer overheating of buildings (facades of blocks oriented to the SE and especially to
the SW) and excessive need for cooling of premises, it is advisable to consider additional shading of facades,
for example in the form of vertical greenery, sliding shading elements, etc.

Ventilation | Avoidance of summer overheating, creation of heat islands

Due to the prevailing NW winds in winter, the eastern half of the area has an inappropriate orientation of
the corridors in terms of the effect of the winds on the structures, which has a negative impact on the coo-
ling of the building surfaces.

In summer, the orientation of the corridors in the SE direction improves ventilation and mitigates the forma-
tion of heat islands.

ENERGY CONCEPT OF THE TERRITORY

Local renewable energy sources
The site is suitable for the use of heat pumps of all types to produce thermal energy for low-temperature
heating and high-temperature cooling. Photovoltaic panels can be considered for electricity generation.

Usability of heat pumps

Heat pumps are effective in combination with low-temperature heating and high-temperature cooling.

In the case of air/water heat pumps, noise can be a limiting factor, so it is important to consider how the
outdoor space is used when selecting this type, where potential noise could be a problem.

In the case of water/water heat pumps, the groundwater yield quoted is 1 |/s, which can be used in the cu-
rrent design for some buildings with smaller floor areas such as kindergartens, smaller amenity buildings
etc., for residential buildings with floor areas up to 1000 m2 in passive standard such a yield would probably
be sufficient as well.

Ground/water HP is a suitable solution due to the aquifer (groundwater at a depth of 15 m allows less deep
borehole with the placement of an underground heat exchanger), which has a positive impact on the eco-
nomics of this solution.

Ground/water HP with a ground collector system are economically more advantageous than ground bore-
holes, but they need a sufficiently large additional area close to the building (approx. 1.5 to 3 times the hea-
ted area of the building, depending on its energy standard), so they are not very suitable for the built-up
urban environment. However, the new neighbourhood proposal under consideration shows potential for
their use, as most of the school buildings are located at the interface with the proposed new urban park.

Waste heat

It is possible to use waste heat, this concept works with water from showering, washing. Waste heat from
air can be generated for example in server rooms, commercial areas, from cooling equipment. Their use is
possible with heat pumps.
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Coverage of energy peaks

To cover the peak heat demand it is possible to use the existing DHS, which uses heat from a nuclear power
plant. In order to cover the peak demand, it will be necessary to install technologies for the preparation of
low-temperature heating medium, if the basic heating system is designed with the use of heat pumps.

POTENTIAL FOR ENERGY FLEXIBILITY

Mix of functions

The total energy demand in buildings with a mix of functions: residential 87%, administration 6%, trade and
services 2%, public amenities 1%, education 3.5%, sports facilities 0.5%, appears to be lower (advantage-
ous), due to the significant percentage of the residential function, which is the least energy-intensive. The
most energy-intensive function, trade and services, has a low percentage representation in the proposal,
which improves the overall energy balance of the district, based on the current EHB legislation.

Given the predominantly residential function of the proposed district and the less diverse mix of functions,
we anticipate that it will be difficult to set up an appropriate interaction of the different mix of functions
that would reduce peak loads due to the different times of use throughout the day, week and year, between
weekdays and weekends, as well as holidays and vacations.

Thermal and electrical energy storage

For the storage of thermal energy, it will be possible to use BKT technology - a concrete tempered core,
which will contribute to a balanced flow of temperatures at the building level.

Incorporating e-mobility into the overall concept may provide future use of their batteries for electricity
storage.

SCALE OF BUILDINGS - MINIMISING CONSUMPTION

Form factor in terms of energy consumption

A compact form and appropriate form factor is a prerequisite for lower energy consumption at the building
level. Preference should be given to the design of buildings with a form factor of 0.71/m or less. Some of
the proposed buildings largely meet this assumption, but the form factor is less favourable in the category
of single-family houses, point or slab high-rise buildings.

Form factor in terms of energy production

Given the technological developments in solar energy harvesting, we expect that the requirement of the
smallest surface area for a given volume will probably give way to the size of the surface area optimised for
solar energy conversion by active systems - facade PV. In the design, several buildings allow the installation
of facade panels. Placing them on the facade with a SE and SW orientation will result in lower gains in su-
mmer but at least partial gains in winter when the sun is lower on the horizon.

When using rooftop photovoltaic panels, a lower floor area is preferable, due to the sufficient coverage of
the building's electricity needs. The orientation of the panels to the SE and SW resulting from the orientati-
on of the residential buildings of the design allows for higher gains in the morning and evening hours, when
the energy demand is highest, compared to a purely S orientation. There is a diverse mix of building shapes
and storeys in the proposal that have this potential.

Passive standard
We recommend that in the further development of the Urban and Architectural Study, the design of buil-
dings in passive standard should be required.

POTENTIAL FOR THE CREATION OF ENERGY COMMUNITIES

The form of development, the creation of community block development, contributes to the emergence of
energy communities. The proposal corresponds to this concept.
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PROJECT 23
RESPONSE OF THE DESIGN TO THE CLIMATIC CONDITIONS OF THE AREA

Passive and active energy gains

The southern orientation of the residential development in the western part of the planned district creates
the maximum potential for passive energy gains in the winter and at the same time, if the majority of the
dwellings are designed as overfloating, they also benefit from the possibility of natural cross-ventilation
between the north and south fagades. Within the eastern and northern residential blocks it is not entirely
possible to evaluate their solar potential, however, there is a visible effort to create height differences
within individual blocks (in places seemingly at random, we recommend reducing the floor area within the
block to the south to avoid shadowing the volumes and to allow for sufficient passive energy gains), allo-
wing for better gains for the rooftop PV installed. In order to maximize passive energy gains, southern block
development should also respond by reducing the floor area to the south.

The glazing solution suggests sufficient solar gains from glazing, which are needed in winter.

Orientation of buildings | Shading

To reduce the summer heat load, individual building masses appear to be well suited for the shading of pub-
lic spaces. In order to avoid summer overheating of the buildings (block fagades oriented to the south,
south-east and south-west) and the excessive need for cooling of the spaces, it is advisable to consider
additional shading of the facades, for example also in the form of vertical greenery, sliding shade elements,
etc.

Ventilation | Avoidance of summer overheating, creation of heat islands

The orientation of the majority of the corridors that form the individual building blocks in the N and E parts
of the proposed district do not appear to be very suitable in terms of the effect of winds on the structures,
which has a negative impact on the cooling of the building surfaces in the winter (corridors towards the
NW) In the summer, the orientation of the corridors towards the SE improves ventilation and mitigates the
formation of heat islands. The orientation of the corridors in the W and S parts takes into account the opti-
mal conditions for the proposed structure to be ventilated.

ENERGY CONCEPT OF THE AREA

Local renewable energy sources
The site is suitable for the use of heat pumps of all types to produce thermal energy for low-temperature
heating and high-temperature cooling. Photovoltaic panels can be considered for electricity generation.

Usability of heat pumps

Heat pumps are effective in combination with low-temperature heating and high-temperature cooling.

In the case of air/water heat pumps, noise can be a limiting factor, so it is important to consider how the
outdoor space is used when selecting this type, where potential noise could be a problem.

In the case of water/water heat pumps, the groundwater yield quoted is 1 |/s, which can be used in the cu-
rrent design for some buildings with smaller floor areas such as kindergartens, smaller amenity buildings
etc., for residential buildings with floor areas up to 1000 m2 in passive standard such a yield would probably
be sufficient as well.

Ground/water HP is a suitable solution due to the aquifer (groundwater at a depth of 15 m allows less deep
borehole with the placement of an underground heat exchanger), which has a positive impact on the eco-
nomics of this solution.

Ground/water HP with a ground collector system are economically more advantageous than ground bore-
holes, but they need a sufficiently large additional area close to the building (approx. 1.5 to 3 times the hea-
ted area of the building, depending on its energy standard), so they are not very suitable for the built-up
urban environment. However, the new neighbourhood proposal under consideration shows potential for
their use, as buildings with community functions, kindergartens, etc. (which remain city-owned) are directly
adjacent to public parklands that allow for multiple ways to accommodate collectors, including the use of
lakes.
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Waste heat

It is possible to use the heat from waste water, this concept works with water from showering, washing.
Waste heat from air can be generated for example in server rooms, in commercial premises, from cooling
equipment. Their use is possible with heat pumps.

Coverage of energy peaks

To cover the peak heat demand it is possible to use the existing DHS, which uses heat from a nuclear power
plant. In order to cover the peak demand, it will be necessary to install technologies for the preparation of
low-temperature heating medium, if the basic heating system is designed with the use of heat pumps.

POTENTIAL FOR ENERGY FLEXIBILITY

Mix of functions

The total energy demand in buildings with a mix of functions: residential 73%, administration 4%, trade and
services 10%, public amenities 4%, education 4.5%, sports 4.5%, appears to be lower (advantageous), due
to the significant percentage of the residential function, which is the least energy-intensive. The most ener-
gy-intensive function, trade and services, has a relatively high percentage in the proposal, which worsens
the overall energy balance of the district (based on the current EHB legislation). Given that the mix of
housing functions relative to the rest of the district's functions is set at a 70/30 ratio, we anticipate that it
will be possible to set up an appropriate interaction of the different mix of functions, which will reduce peak
loads due to different times of use throughout the day, week and year, between weekdays and weekends,
as well as holidays and vacations. A higher percentage of the retail and service function does not offer an
ideal interaction with the residential function; in the morning and evening hours, these functions are coexis-
tent.

Thermal and electrical energy storage

For the storage of thermal energy, it will be possible to use BKT technology - a concrete tempered core,
which will contribute to a balanced temperature pattern at the building level. Incorporating e-mobility into
the overall concept may provide future use of their batteries for electricity storage.

SCALE OF BUILDINGS - MINIMISING CONSUMPTION

Form factor in terms of energy consumption

A compact form and appropriate form factor is a prerequisite for lower energy consumption at the building
level. Preference should be given to the design of buildings with a form factor of 0.71/m or less. The design
of individual masses largely meets this assumption.

Form factor in terms of energy production

Given the technological developments in solar energy harvesting, we expect that the requirement of the
smallest surface area for a given volume will probably give way to the size of the surface area optimised for
solar energy conversion by active systems - fagade PV. In the design, several buildings allow the installation
of fagade panels. Placing them on a facade with a SE and SW orientation will result in lower gains in summer
but at least partial gains in winter when the sun is lower on the horizon. When rooftop PV panels are used,
a lower storey is preferable, due to the sufficient coverage of the building's electricity demand. The orienta-
tion of the panels to the SE and SW resulting from the orientation of the residential buildings of the design
allows, compared to a purely S orientation, higher gains in the morning and evening hours when the energy
demand is highest.

Passive standard
We recommend that in the further development of the Urban and Architectural Study, the design of buil-
dings in passive standard should be required.

POTENTIAL FOR THE CREATION OF ENERGY COMMUNITIES
The form of development, the creation of community block development, contributes to the emergence of
energy communities. The proposal corresponds to this concept.
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PROJECT 26
RESPONSE OF THE DESIGN TO THE CLIMATIC CONDITIONS OF THE AREA

Passive and active energy gains

Within the VODAREN blocks it is not entirely possible to evaluate their solar potential, however, there is a
visible effort to create height differences within the blocks (which acts randomly in places, we recommend
reducing the storeyage in the southern part of the block to avoid shading of the volumes and to allow suffi-
cient passive energy gains), which allows for better gains for the installed PV plants.

For the VOZOVNA and DRUZBA block development, we recommend checking the floor area of the buildings
along the N-S roads - due to passive energy gains during the winter period when the sun is lower on the
horizon.

The residential structure of the POLIA is largely overshadowed by the individual block volumes on the west
side (park side) which prevents sufficient passive energy gains. The design of the glazed areas suggests suf-
ficient solar gains from glazing, which are needed in winter.

Orientation of buildings | Shading

To reduce the summer heat load, individual building masses appear to be well suited for the shading of pub-
lic spaces. The residential blocks of DRUZBA have a spacious internal undeveloped space, which is suitably
screened by buildings with a higher floor area, avoiding unwanted shading of the flats in the morning and
evening hours.

In the VOZOVNA and VODAREN parts of the designed district, we recommend reducing the floor area to the
south within the block so that volumes do not shadow each other and sufficient passive energy gains occur.
We also recommend that the appropriate storeys of the buildings in the block are set to the E and W, taking
into account the profile of the dividing roads - so that there is no unwanted overshadowing of the flats in
the morning and evening phases of the day.

We recommend that the storeyage of the western volumes of the POLIA blocks adjacent to the park be re-
viewed to avoid unwanted overshadowing of other building volumes.

Ventilation | Avoidance of summer overheating, creation of heat islands

The orientation of the corridors forming the individual building blocks appears to be appropriate in terms of
the action of the winds (respecting the recommended ventilation corridors E-W and N-S), except for the
block structure in the northern part of the district, which has corridors in the main direction of the prevai-
ling winter winds - which has a negative impact on the cooling of the building surfaces in the winter (corri-
dors in the direction of the NW) In the summer, the orientation of the corridors to the SE improves the ven-
tilation and mitigates the formation of heat islands.

ENERGY CONCEPT OF THE TERRITORY

The energy concept presented in the proposal does not correspond to the current requirements for redu-
cing greenhouse gas emissions.

Local renewable energy sources
The site is suitable for the use of heat pumps of all types to produce thermal energy for low-temperature
heating and high-temperature cooling. Photovoltaic panels can be considered for electricity generation.

Usability of heat pumps

Heat pumps are effective in combination with low-temperature heating and high-temperature cooling.

In the case of air/water heat pumps, noise can be a limiting factor, so it is important to consider how the
outdoor space is used when selecting this type, where potential noise could be a problem.

In the case of water/water heat pumps, the groundwater yield quoted is 1 |/s, which can be used in the cu-
rrent design for some buildings with smaller floor areas such as kindergartens, smaller amenity buildings
etc., for residential buildings with floor areas up to 1000 m2 in passive standard such a yield would probably
be sufficient as well.
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Ground/water HP is a suitable solution due to the aquifer (groundwater at a depth of 15 m allows less deep
borehole with the placement of an underground heat exchanger), which has a positive impact on the eco-
nomics of this solution.

Ground/water HP with a ground collector system are economically more advantageous than ground bore-
holes, but they need a sufficiently large additional area close to the building (approx. 1.5 to 3 times the hea-
ted area of the building, depending on its energy standard), so they are not very suitable for the built-up
urban environment.

However, the new district proposal under consideration shows potential for their use, as buildings with co-
mmunity function, nurseries, various centres (which remain city-owned) are directly connected to public
park spaces, which allow for multiple ways of accommodating collectors, including the use of lakes.

Waste heat

It is possible to use the heat from waste water, this concept works with water from showering, washing.
Waste heat from air can be generated e.g. in server rooms, in commercial premises, from cooling equip-
ment. Their use is possible with heat pumps.

Coverage of energy peaks

To cover the peak heat demand it is possible to use the existing DHS, which uses heat from a nuclear power
plant. In order to cover the peak demand, it will be necessary to install technologies for the preparation of
low-temperature heating medium, if the basic heating system is designed with the use of heat pumps.

POTENTIAL FOR ENERGY FLEXIBILITY

Mix of functions

Total energy demand in buildings with a mix of functions: residential 81%, administration 6%, trade and ser-
vices 3%, public amenities 4%, education 3%, sports facilities 3%, appears lower (advantageous), due to the
significant percentage of residential function, which is the least energy intensive. The most energy-intensive
function, trade and services, has a low percentage representation in the proposal, which improves the ove-
rall energy balance of the district (based on the current EHB legislation). Given the predominantly residen-
tial function in the proposed district and the less diverse mix of functions, we anticipate that it will be diffi-
cult to set up an appropriate interaction of the different mix of functions, which would reduce peak loads
due to different times of use throughout the day, week and year, between weekdays and weekends, as well
as holidays and vacations.

Thermal and electrical energy storage

For the storage of thermal energy, it will be possible to use BKT technology - a concrete tempered core,
which will contribute to a balanced flow of temperatures at the building level. Incorporating e-mobility into
the overall concept may provide future use of their batteries for electricity storage.

SCALE OF BUILDINGS - MINIMISING CONSUMPTION

Form factor in terms of energy consumption

A compact form and appropriate form factor is a prerequisite for lower energy consumption at the building
level. Preference should be given to the design of buildings with a form factor of 0.71/m or less. The design
of individual masses largely meets this assumption.

Form factor in terms of energy production

Given the technological developments in solar energy harvesting, we expect that the requirement of the
smallest surface area for a given volume will probably give way to the size of the surface area optimised for
solar energy conversion by active systems - facade PV. In the design, several buildings allow the installation
of fagade panels. Placing them on the fagade with a SE and SW orientation will result in lower gains in su-
mmer but at least partial gains in winter when the sun is lower on the horizon. When rooftop PV panels are
used, lower storeys are preferable, due to the sufficient coverage of the building's electricity demand. The
orientation of the panels to the SE and SW resulting from the orientation of the residential buildings of the
design allows, compared to a purely S orientation, higher gains in the morning and evening hours when the
energy demand is highest.
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Passive standard
We recommend that in the further development of the Urban and Architectural Study, the design of buil-
dings in passive standard should be required.

POTENTIAL FOR THE CREATION OF ENERGY COMMUNITIES

The form of development, the creation of community block development, contributes to the emergence of
energy communities. The proposal corresponds to this concept.
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