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DARBA VISPAREJS RAKSTUROJUMS
Temas aktualitate

Darba aktualitati nosaka gan ilgtspéjigas attistibas kritériju pieaugo$a nozime
telpiskas vides planoSanas procesos, gan Eiropas Direktivas prasibas péc ,,gandriz
nulles energijas éku” projektéSanas péc 2020. gada. Sobrid arhitektoniski
telpiskas vides projektéSanas praksé verojama koncentréSanas uz éku
ilgtspéjibas  kriteriju definéSanu un sasniedzamo rezultitu novertéSanas
metodologiju, bet salidzino$i maz uzmanibas tiek veltits projektéSanas procesa
optimizeSanai, kura ir nepiecieSama 3o uzstadito mérku un velama rezultata
efektivakai sasniegSanai. Arhitektoniski telpiskas vides projektéSanas teorétiski
metodologiskie jautajumi tiek pétiti nepietiekami, lielako uzmanibu pieversot
praktiskajiem buvniecibas aspektiem. ligtspéjas un ekologijas ideju integréesSana
arhitektiras projekteSanas praksé notiek lenak, neka buavniecibas nozareé.

Latvija izplatita koncentréSanas uz arhitektiras tehnisko komponenti eku
energijas patérina samazinadanai vertéjama ka vienpuséja, lai sekmigi un efektivi
nodroSinatu projektéSanas prakses istenoSanu atbilstoSi visiem ilgtspéjigas
attistibas principiem. Latvija lidz Sim maz pazistamas bioklimatiskas koncepcijas
uzmanibas centra atrodas arhitektoniski telpiskas vides un dabas faktoru
mijiedarbiba un tas ietekme uz cilvéeku ka psihofiziologisku butni, sekméjot
pilnigaku un daudzpusigaku ekologisko ideju integraciju arhitekta domasana.
Tapéec ir nepiecieSams petit bioklimatiskas projektéSanas teorétisko principu
ieklauSanas iespejas arhitektiras projektéSanas procesa, lai sekmeétu arhitekta
profesijas specifikai nepiecieSamo tehnologisko un maksliniecisko jautajumu
vienotibu virziba uz kopéjo ilgtspéjigas attistibas un energoefektivitates merku
sasnieg3anu.

Petijuma priekSmets

Péetijuma priekSmets ir konceptualas pieejas un metodes bioklimatisko
faktoru ieverteSanai arhitektoniski telpiskas vides projektéSanas procesa, veidi,
kados 8is metodes iespéjami efektivak izmantot projektéSanas prakse, ka ari
faktori, kas ietekmé projekteSanas bioklimatiskas stratégijas izplatibu telpiskas
projektéSanas prakse.

Darba merkis

Promocijas darba meérkis ir sniegt teorétisku pamatojumu bioklimatiskas
projektéSanas metodologijas integréSanai arhitektoniski telpiskas vides
projektéSanas procesa Latvija.

Mérka sasniegSanai izvirziti sekojoSi uzdevumi:

e noteikt bioklimatiskas teorijas vietu kopéja ekologijas ideju attistiba un
ietekmé uz telpiskas vides projektéSanas prioritatem,
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e apkopot un salidzinat ekologiskajas idejas balstitas arhitektiras
konceptualas ievirzes un to estétiskas izpausmes,

« apkopot un salidzinat bioklimatiskas arhitektiiras projektéSanas teoreétiskas
pamatnostadnes un metodes,

 definét bioklimatiskas projekteéSanas priekSrocibas un trikumus Latvija
attieciba pret citam ekologijas idejas balstitam projektéSanas ievirzem,

e izvértét pastavoSo situaciju projektéSanas praksé Latvija konteksta ar
bioklimatiskas projektéSanas galvenajiem aspektiem,

 konstatet nepiecieSamo zinaSanu kopumu arhitekta kompetences ietvaros
sekmigai bioklimatiskas projektéSanas lietoSanai prakse Latvija.

Péetijuma metodika

e Salidzino$a analize lietota, lai definétu galvenas ievirzes bioklimatiski
projektetas telpiskas vides estétika, izvertetu dazadu projektéSanas metozu
efektivitati bioklimatisko faktoru ieverteSana telpiskas vides projekteSanas
procesa, ka ari izvertetu situaciju projektéSanas praksé Latvija un arvalstis,

e teorétiska modeleSana veikta, lai novertetu telpisko vides veidoSanas
principu un ékas energijas patérina savstarpéjo saistibu, ka ari izvértetu
atseviskas projektéSanas metodologijas,

e arhitektiiras nozares ekspertu aptaujas un intervijas veiktas, lai noskaidrotu
Latvijas arhitektu izpratni par ilgtspéjigas projektéSanas principiem, konstatétu
biezak izmantotas projektéSanas metodes un darba organizéSanas panéemienus,
ka ari uzzinatu ilgtspéjigas un energoefektivas arhitektiras joma sevi
apliecinajusu ekspertu viedokli par klimatam atbilstoSu eku projektéSanas
procesaipatnibam.

Darba zinatniska novitate

Darba pirmo reizi ir izvertétas iespéjas un sniegtas metodologiskas vadlinijas
bioklimatiskas teorijas integreSanai arhitektoniski telpiskas vides projekteSanas
procesa Latvija. Sniegti ieteikumi arhitektu zinaSanu pilnveidei, lai sekmétu uz
ilgtspéjas kriteriju sasniegdanu vérstu telpiskas vides veidoSanu. lzstradati
priekslikumi  bioklimatiskas  projektéSanas metodologijas  integréSanai
arhitektiras procesa dazadas stadijas. Ir izpétita pastavosa situacija Latvija
arhitektoniski telpiskas vides projekte$ana atbilsto3i ekologiskajiem un ilgtspéjas
principiem, iegita un apkopota informacija par Latvijas projektéSanas prakses
atbilstibu  bioklimatiskas projektéSanas principiem, ka arl noteiktas
bioklimatiskas teorijas izmantoSanas iespéjas arhitektoniski telpiskas vides
projektéSana Latvija. Noteikti faktori, kas lautu paaugstinat arhitektaras nozares
ieguldijumu kopejo energoefektivitates mérku sasniegSana Latvija.
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Darba praktiska nozime

Darba petita bioklimatiskas arhitektiras projektésanas metodologija var tikt
izmantota praktiskaja projektéSana, projektéjot jebkuras ékas vai
pilsétbivnieciskas telpiskas struktiras, kuras nepiecieSams lietot bioklimatiskas
arhitektaras principus regionalas vides dabas un klimata apstaklu racionalai
izmantoSanai. Darba rezultati var tikt izmantoti arhitektiras studiju programmas
teorétisko macibu kursu satura papildinasana, ka ari praktisku seminaru satura
izstradé un organizéSana nozares profesionaliem, sekmeéjot videi draudzigas
arhitektiras projekteSanas prakses attistibu Latvija.

DARBA APROBACIJA

Darba autors kopuma ir sagatavojis devinas publikacijas par jautajumiem, kas
saistiti ar ilgtspéjas aspektu un bioklimatisko faktoru ieverteSanu telpiskas vides
projektesana, ka ari uzstajies astonas starptautiskas zinatniskajas konferences
Latvija un arvalstis.
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DARBA STRUKTURA UN APJOMS

Promocijas darbs sastav no tris dalam un devinam nodalam. Promocijas
darbam ir $ada struktara:

levads

1. Prioritates un vertibas telpiskas vides projektéSana
1.1. Telpiskas vides veidoSanas principi industrialo sasniegumu konteksta
1.2 Ekologijas atzinu integréSana projekte3ana 20. gadsimta otraja pusé
1.3. Ekas tela veido$ana ilgtspejas ideju ietekme

2. Teoretiskas metodes bioklimatisko faktoru izmantoSanai projektesana
2.1.Klimata analizes vieta projekta pirmsizpétes stadija
2.2. Datorsimulacijas izmantoS$ana telpiskaja projektéSana
2.3. Eku parametriska modelé3ana integréetaja projektesanas procesa

3. Bioklimatisko faktoru ievérteSana projekteSanas procesa Latvija
3.1. Lokalie aspekti bioklimatisko faktoru izmantoSana
3.2. llgtspejas idejas musdienu Latvijas arhitektira
3.3. Attistibas iespéjas bioklimatisko faktoru integrésanai projektésana
Secinajumi
Pielikumi
1. pielikums. Arhitektu aptaujas anketa par klimatam atbilstoSu projektéSanu
2. pielikums. Aptaujas rezultati
3. pielikums. Ekspertu intervijas jautajumi
4. pielikums. Intervétie eksperti
5. pielikums. Ekspertu intervijas rezultatu kopsavilkums
6. pielikums. Personu raditajs

Izmantotie informacijas avoti

PETIJUMA ANALITISKAS DALAS SATURS

Promocijas darba pirmaja dala peétita arhitektoniski telpiskas vides
projektéSanas attistiba vides ilgtspejas jautajumu un bioklimatisko faktoru
konteksta. Aplukota ilgtspéjas jautajumu un bioklimatiskas teorijas vieta citu
arhitektiras prioritasu vida.

Pirmas dalas pirmaja nodala analizeta arhitektoniski telpiskas

projektéSanas vesturiska attistiba, koncentréjoties uz dabas un klimatisko faktoru
mainigo vietu arhitektoniski telpiskas vides projektéSanas prioritatés. Analizéta
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zinatnisko un tehnisko inovaciju ietekme uz arhitektoniski telpiskas vides
projekteSanu 19. gadsimta un 20. gadsimta pirmaja pusé. Salidzinatas
kontrastéjoSas pamatnostadnes lokalo dabas un klimata apstaklu ievértéSana
regionalaja tautas celtnieciba un globalaja modernisma arhitektara.

Pirmas dalas otraja nodala detalizétak aplikota ekologiskas domas attistiba
arhitektira no 20. gadsimta vidus lidz masdienam, sakot ar vides aizsardzibas
kustibas pirmsakumiem 20. gadsimta vida un tas ideju ienakSanu arhitektiras
teorija un prakse, beidzot ar ilgtspejas un ekologijas ideju daudzveidibu
arhitektira 20. gadsimta nogalé. Hronologiski pa posmiem apliikota ekologiskas
domas aktualizacija 20.gadsimta piecdesmitajos un seSdesmitajos gados,
izaugsmes robezu pétijumi un energoresursu krizes ietekme uz projektéSanas
nozari 20. gadsimta septindesmitajos gados, atbildibas jautajums nako3o paaudzu
priek8a un ilgtspejigas attistibas problematikas aktualizacija 20. gadsimta
astondesmitajos gados, ka ar1 klimata parmainu jautajumi un energoefektivitates
aktualizacija telpiskas vides projektéSanas joma devindesmitajos gados.
Salidzinatas daZadas ekologiski orientetas eku projekteSanas koncepcijas
21. gadsimta sakuma.

1. tabula

Specifiskie kritériji un to prioritate ekologijas idejas balstitas arhitektoniski telpiskas
projektesanas ievirzés

15+ ©
%] —_ —
ez E g
a2 | E 2 s
D S .3 © i o -
=g o< = IS S
< © 13 “ =
S |EwL| = =7 <
oS |Se¥| w w O [
- _— = O (o] o [
r E |Tos| £ € o iy
g8 |85 58 5% 3
Jv |<E&E&| L a Lo i
Dabigu bivmaterialu izmantoSana A B B C C
Maksimala energijas taupiSana B C A B B
Alternativas energijas izmantoSana C B B B A
Mikroklimata nodroSinasanas
S C B A B A
inZeniersistemas
Ekas formveides ietekme
: . e e = A B A A B
mikroklimata nodrosinasana

Pirma prioritate Otra prioritate TreSa prioritate

Pirmas dalas treSaja nodala definétas galvenas konceptualas ievirzes
daZzadu ekologiski projektétu éeku arhitektoniski estétiskajas izpausmes
(1.tabula). Aplukotas konceptualas izpausmes apzalumojumu integréSana
arhitektoniski telpiskas vides veido3ana ,zalaja” arhitektiira, eco-tech stratégija
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alternativas energijas ieguves un izmanto3anas tehnologiju integresanai ékas téla,
kas raksturiga galvenokart augstceltnu arhitektiira, ka ari parsvara nelielu éku
arhitektira istenota low-tech jeb ekominimalisma stratégija, kas pauz atgrieSanos
pie pirmsindustrialam bavniecibas metodem un bavmaterialiem. Energoefektivu
éku telpiskas projekteSanas konteksta aplikotas formali ekspresiva un formali

racionala pieeja ekas tela veidoSana.

Promocijas darba otraja dala petiti arhitektoniski telpiskas vides
projekteSanas metodologiskie aspekti. Pamatojoties uz promocijas darba ietvaros
veiktajam arhitektu aptaujam un intervijam, konstatétas arhitektoniski telpiskas
vides projekteSana biezak lietotas metodes (1. att.), ka ari galvenie faktori, kas
tiek ieverteti projekteSanas procesa Latvija, lai nodroSinatu vietejiem
klimatiskajiem apstakliem atbilstoSas telpiskas vides radiSanu.

A B
Manuali apréekini 3% Rasé3ana ar roku 1% Rhinoceros 5% AutoCad Architecture 5%
Datorsimulécija 4% 3ds Max 6% Revit Architecture 9%

MaketéSana 7%

Brivrokas
skices
34%

AutoCad
39%

1. att. Arhitektu darba procesa bieZak izmantotas metodes
A - arhitektu izmantotas metodes projekta koncepcijas izstrade
B — arhitektu lietotas datorprogrammas telpiskas projektésanas procesa

Otras dalas pirmaja nodala ir apkopotas un salidzinatas galvenas
bioklimatiskas projekte3anas teorétiski metodologiskas pamatnostadnes, sakot ar
bioklimatiskas projektéSanas teorijas aizsakumiem 20. gadsimta vidd. Petita
klimata analizes loma arhitektiras projektu pirmsizpétes stadija, definétas
teorétisko metoZzu priekSrocibas salidzindgjuma ar tautas celtnieciba
izmantotajam empiriskajam metodem, ka ari konstatéti problematiskie aspekti
teorétisko manualo metoZu izmantoSanai prakse, salidzinajuma ar digitalajam
metodém. Analizéts teorétisko metoZzu izmantoSanas Iimenis arhitektiras
projekteSanas prakseé, ki ari aplikoti galvenie iemesli, kas kavé plaSaku
teorétisko metozu izmantoSanu arhitektoniski telpiskaja projektesana.

Otras dalas otraja nodala sniegts datorizetas projekteédanas (CAD) iespeju
apskats un izvertejums konteksta ar bioklimatisko faktoru ievertéSanu
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projektéSanas procesa  organizéSana. Datorizétas projektéSanas  un
datorsimulacijas izmantoSanas iespéjas analizetas konteksta ar projektéSanas
procesa teorétiskajiem modeliem. Sniegts ieskats projektéSanas procesa
teorétiskajos aspektos, aplukojot projekteSanas jedziena skaidrojumu
daudzveidibu, ka ar1 analizejot projekteéSanas procesa, projektéSanas stratéegijas
un projektéSanas procediras aspektus. Balstoties uz arhitektu aptaujas datiem,
noteiktas tipiskakas projektéSanas procesa organizeSanas formas Latvija. Sniegts
bioklimatiskas projektéSanas stratégijas izvértéjums lineara projektésanas
procesa konteksta, ka ari analizéti CAD tipa digitalas projektéSanas metozu
izmantoSanas aspekti cikliska projektéSanas procesa teorétiskaja modeli.

Otras dalas treSaja nodala tiek apkopotas un salidzinatas galvenas ievirzes
vides ilgtspejas aspektu integréSana parametriskas projektéSanas vide. lzvertétas
éku datu modeléSanas (Building Information Modeling — BIM) izmantoSanas
iespéjas integréeta projektéSanas procesa teorétiskaja modeli gan no
bioklimatisko faktoru ieverteéSanas, gan no kopéja arhitektoniski telpiskas vides
projektéSanas procesa efektivas organizeSanas viedokla. Analizeti teoréetisko
metozu izmantoSanas piemeéri praksé, veikta telpiskas projektéSanas un
simulacijas datorprogrammu izmantoSanas savstarpéjas savietojamibas analize.
Salidzinata iegistamo arhitektoniski telpisko formu sareZgitibas pakape, atkariba
no izmantoto datorsimulacijas metoZu datu ievades tipiem, kuru skaita ir:
manuala skaitlisko datu ievade, manuala telpisko datu ievade, eso3a telpiska
modela analize bez atseviSkas datu ievades, ka ari telpisko formu automatizeta
genereSana, pamatojoties uz definétiem parametriem. Savstarpéji salidzinata
arhitektoniski telpiskaja projektéSana biezak lietoto (noteiktas péc arhitektu
aptaujas datiem) datorizetas projektéSanas programmu funkcionalitate klimata
faktoru ievertéSanai projektéSanas procesa.

Promocijas darba treSaja dala ir analizéta situacija Latvija ilgtspéjas
jautajumu, tostarp bioklimatisko faktoru, integréSana projektéSanas prakse.
Latvijas klimata apstak]u specifika telpiskas vides projektéSana salidzinata ar
Centraleiropas  valstim.  Pétitas jaunakas tendences ilgtspéjas un
energoefektivitates aspektu ieverteSana Latvijas arhitektiras prakse, ka ari
ieskiceti potencialie darbibas virzieni arhitektoniski telpiskas vides projektésanas
virziSanai uz ilgtspéjas merku sasnieg3anu.

TreSas dalas pirmaja nodala analizéti telpiskas vides veidoSanas principi
Latvijai raksturigajos klimata apstaklos, raugoties no bioklimatiskas
projektéSanas koncepcijas skatu punkta. Sniegts ieskats daZadu autoru
teorétiskajos aprékinos pasivas majas energoefektivitates limena sasniegSanai
Latvijas klimatiskajos apstaklos savrupmajam. Analizeta apkartejas telpiskas
vides ietekme uz teorétiski modelétas daudzstavu daudzdzivoklu dzivojamas
ékas energijas patérinu, méginot sasniegt pasivas majas energoefektivitates
limeni.
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TreSas dalas otraja nodala apkopota un analizéta informacija par
bioklimatiskas projektéSanas principu izplatibu pastavo$aja projektésanas praksé
Latvija un arvalstis, pamatojoties uz istenotu telpiskas vides objektu analizi un
arhitektu aptaujas datu izvertéSanu. Analizejot raksturigakos Latvijas piemerus
dazadu ekologisko un ilgtspéjas ideju istenoSana arhitektira, konstatétas
galvenas tendences gan mazstavu dzivojamas apbives, gan biroju éeku
mikroklimata nodroSinaSana un arhitektoniski telpiskaja projektéSana atbilstoSi
vietejiem klimata apstakliem.

TreSas dalas treSaja nodala, pamatojoties uz apkopoto teoréetisko atzinu,
praktisko piemeéru un arhitektu aptaujas un ekspertu interviju datu analizes
rezultatiem, definetas attistibas iespéjas bioklimatiskas stratégijas izmantoSanas
veicinaSanai telpiskas vides projektéSana Latvija, lai sekmétu gan sabiedribas
informeétibu, gan arhitektu zinaSanu pilnveidi, ka ari turpinatu normativo aktu
sistemas optimizeSanu projektéSanas procesa organizéSanas konteksta. Analizeta
dazadu arhitektoniski telpiskas vides projektéSana iesaistito pusSu (projektetajs,
bavnieks, buavmaterialu raZotaji, projekta pasutitajs, ekas pardeveji, pircéji un
apsaimniekotaji, sabiedriba kopuma) loma bioklimatiskas stratégijas un kopéjo
ilgtspéjas merku 1stenoSana. Balstoties uz arvalstu pieredzes, Latvijas prakses un
arhitektu interviju un aptaujas datu analizi, definéti galveni kavéjoSie un
veicinoSie faktori klimatam atbilstoSu eku projektéSana un istenosana Latvija.

Pielikumos sniegti péetijuma ietvaros veiktas arhitektu aptaujas jautajumi, un
apkopoti un analizéti arhitektu aptaujas datu rezultati. Tapat pielikumos ietverti
ekspertu intervijas jautajumi, izvéléto nozares ekspertu saraksts un iss apraksts,
ka ari ekspertu intervijas rezultatu kopsavilkums.

SECINAJUMI

Apkopojot vesturiski faktologisko informaciju par bioklimatiskas stratégijas
attistibu un istenotajiem piemériem telpiskaja vide, salidzinot projektéSanas
teorétiskas metodes un izdarot praktiskos eksperimentus, ka ari veicot
arhitektiras nozares profesionalu aptauju un intervijas, ir secinats:

1. Teorétiskie principi bioklimatisko faktoru ievertesanai telpiskaja projektéSana
tika izstradati un attistiti jau 20. gadsimta otraja pusé, bet kop$ ta laika ir
ievérojami mainijusas gan telpiskas vides projektéSana izmantotas metodes,
gan dabas un klimatisko faktoru vieta telpiskas vides veido3anas procesa.
Datortehnologiju attistibas rezultata projektéSanas process no manualas
raséjumu izstrades un aprékinu veikSanas aizvien straujak virzas uz pilnigu
digitalizaciju, savukart ilgtspéjas ideju ietekmé telpiskas vides veidoSana
aizvien biezak tiek popularizéta atgrieSanas pie telpisko un konstruktivo
risinajumu izmanto$anas éku mikroklimata nodroSinasana.
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. ProjekteSanas prakse Eiropa par vienu no izplatitakajiem ekologiski
pardomatu eéku novertéSanas kritérijiem ir kluvusi energoefektivitate, kas ir
noticis galvenokart ekonomisko un politisko faktoru ietekmes rezultata.
Muasdienu ekologiski orientéto arhitektaras projekteSanas koncepciju
fokuséSana uz kvantitativi novertéjamu kritériju izpildi skaidrojama gan ar
Sadas pieejas lietoSanas ertumu normativo aktu izstrade, gan ar salidzinosi
vieglu sasniegta rezultata uztveramibu ékas lietotajam. Ja energijas patérinu
uztvertu tikai ka vienu no daudziem savstarpéji lidzvértigiem kritérijiem eku
projektéSana un novertejuma, tas nodroSinatu pilnigaku telpiskas vides
veidoSanas atbilstibu miusdienu ilgtspejigas attistibas principiem, ka ari
stiprinatu arhitektaras projektéSanas ka kompleksas vides veidoSanas
makslas pozicijas.

. Projektesanas gala rezultata novéerteSanas kvantitativie kritériji ir svarigi, lai
batu iespejams novertét projektéSanas rezultata atbilstibu konkreétaja
situacija definétajiem merkiem. Arhitektam ka profesionalim svarigs ir ari
cel, ka nonakt lidz uzstaditajam mérkim, jeb pats projektesanas process. Ekas
energoefektivitate vai cilvekam piemeérota telpu mikroklimata nodroSinasana
ir projektéSanas merki, bet bioklimatiska pieeja projektédana ir stratégija, ka
arhitekts var sekmét So mérku sasniegSanu jau no projektéSanas procesa pasa
sakuma, darbojoties savas kompetences ietvaros tikai ar telpiskas formveides
panémieniem un atbilstoSu bavmaterialu izveli.

. Bioklimatisko faktoru ievéertéSana arhitektoniski telpiskas vides veidoSana ir
visos projektéSanas aspektos (estétiskajos, konstruktivajos un funkcionalajos)
un stadijas (no pirmas idejas skices lidz tehniskajam projektam) integréts
pamatelements, bet ne atseviSka telpiskas vides projektéSanas ievirze vai
papildinajums. Ekologisko, estétisko un funkcionalo aspektu vienotas uztveres
veido3ana ir butisks pamatnosacijums sekmigai bioklimatiskas stratégijas
integréSanai projektéSanas procesa Latvija.

. Arhitektoniski telpiskas vides projektéSana saskana ar bioklimatisko
stratégiju var tikt izmatota visas ekologiski pamatotajas projekteSanas
ievirzes, ka arl daudzveidigu arhitektiras formu radiSana, seviski, ja to
apvieno ar parametriskas modeléSanas izmantoSanu darba procesa. Tomeér
péc bioklimatiskas teorijas principiem projektéetai un istenotai arhitektarai
nepiemit kadas konkreéti specifiskas arhitektoniski telpiskas pazimes, atSkiriba
no pasivo eku utilitari lietiSkas izteiksmes, eco-tech stratégiskas pieejas
tehnologisko risinajumu akcente3ana, vai low-tech konceptualas pieejas
regionalo formu un materialu interpretacija.

. Bioklimatiskas stratégijas integreSana radosa projektéSanas procesa pieprasa
augstu arhitekta kompetences Ilimeni klimatologijas, biologijas un
siltumfizikas datu izpratne, ka ar1 speju adekvati izmantot Sos datus dazada
limena datorprogrammu risinajumos. Galvenie virzieni arhitektu izglitoSana,

13



Telpiskas vides projektéSana bioklimatisko faktoru konteksta

lai sekmétu bioklimatiskas stratégijas izmantoSanu Latvija, ir datortehnologiju
izmantoSana klimatam atbilstoSas un cilvekam fiziologiski komfortablas vides
projektésana, telpisko risinajumu un bavmaterialu ietekme mikroklimata
nodrodinasana, ka art  klimatologijas pamatjautajumu  izpratnes
paaugstinasana.

7. Bioklimatiskas projektéSanas manualas metodes, ka ari atseviSskas
datorprogrammas visracionalak izmantojamas neliela méroga objektu
projektéSana, kur procesa ir iesaistits neliels cilveku skaits. To nosaka
ievadamo papildus datu apjoms, patéréetais laiks un iespéja savietot
tradicionali linearo bioklimatiskas projektéS8anas metodologiju ar lineara
projektéSanas procesa shemu. Ka liecina aptauju dati, vairums Latvijas
arhitektu savu projektéSanas darbu organizé, pamatojoties uz noteiktu
darbibu secibu péc lineara principa. NepiecieSamiba vairakkart atkartoti
ievadit datus lidz velama projekta rezultata sasniegSanai traucé manualo
metoZzu izmantoSanai lielaka méroga objektu projektéSana, kura ir
nepiecieSama vienlaiciga dazadu nozares profesionalu sadarbiba un atra
informacijas apmaina.

8. Lielu vai sareZgitu objektu projekteSana visefektivaka ir éku informacijas
modelédanas (BIM) koncepcija balstita integretas projektéSanas metodologija,
jo lauj vienlaikus ar telpisko projektéSanu veikt ari ékas energijas patérina
simulaciju, ka ari ar vienu ékas virtualo modeli stradat vairakiem specialistiem
vienlaicigi. Integrétaja projektéSanas procesa un sareZgitu objektu
projektéSana visefektivak izmantot parametriskaja modeléSanas vide
iestradatas eku simulacijas funkcijas. Tas arhitektiem var dot pietiekamu
kopéjo priek3statu par éekas energijas patérina, iekStelpu klimata u.c.
raditajiem jau projektéSanas sakumstadijas, bet, citu nozaru specialisti var tikt
iesaistiti, lai veiktu detalizétus aprékinus.

9. Integretas projektéSanas koncepcija Latvija vel nav izplatita. Vairums
projektéSanas uznémumu un projektétaju Latvija telpiskas vides
projektédanas visas stadijas izmanto digitalas tehnologijas, tacu salidzinoSi
neliela dala lieto eku informacijas modeleSanas (BIM) koncepcija balstitas
datorprogrammas, ka ari reti izmanto klimata un energijas patérina analizes
iespéjas, ko sniedz BIM tipa programmas integretas funkcijas vai kadi
atseviski datorprogrammu risinajumi. Bioklimatisko faktoru ieverteSana
telpiskas vides veidoSana Latvija kopuma vértéjama ka nepietiekami attistita,
bet ar lielu potencialu. Ta ka BIM koncepcijas vidé bioklimatiskas stratégijas
izmantoSana projektéSana ir salidzinosi intuitiva, erti lietojama, ka ari viegli
savietojama ar telpiskas projektéSanas procesa izmantotajam digitalajam
metodém, bioklimatisko faktoru loma ir ka papildus stimuls ari BIM
koncepcijas izmanto$anas pieauguma sekmeésSanai Latvija.
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10.Parametriskas modeleSanas plaSakas izmantoSanas aizsakSana arhitektiras
projektéSanas nozaré rada iespéjas un nepiecieSamibu izmantot
bioklimatiskas teorijas atzinas digitalaja  arhitektoniski  telpiskas
projekté$anas vidé. Sada integrétas pieejas istenoSana laus uzlabot
projekteSanas pakalpojumu efektivitati, ka ari padaris ertaku telpiskas vides
veidoSanu atbilstosi aktualajiem ilgtspejas kritérijiem.

11.Darba ietvaros veiktas Latvijas arhitektu aptaujas un intervijas liecina, ka
daZzadu ilgtspejas kriteriju izmantoSana telpiskas vides veidoSanas prakse vél
nenotiek tik intensivi, ka to pieprasa visparéejais uzstadijums par pareju uz
dabai un cilvekam draudzigu un ilgtspéjigu vides veidoSanu. Bioklimatiskas
stratégijas izmanto3ana projektédana ir viens no celiem, ka arhitektiem sniegt
lielaku ieguldijumu éku Eiropas Savienibas definéto energoefektivitates
meérku sasniegSana, izmantojot arhitektoniski telpiskas projektéSanas
panémienus, ka ari nodroSinat telpiskas vides projekteéSana lokalu pieeju
globalo standartu vieta.

12.Pamatojoties uz bioklimatiskas projektéSanas koncepcijas komplekso
raksturu, vietéjo dabas un klimatisko apstaklu ievértéSanu, un cilveka ka
psihofiziologiskas butnes nostatiS3anu projektétaja uzmanibas centr3,
bioklimatiska projekteéSana uzskatama par potenciali perspektivu stratégiju
arhitektoniski telpiskas vides projektéSana. Latvija ir nepiecieSams
popularizét visu ekologisko jautajumu integritates nozimi arhitektara,
aktualizejot bioklimatiskas projektéSanas nozimi, ka ari ievieSot aprite
kompleksas éeku novéertéjuma sistemas, lai noverstu praksé sastopamo
tendenci maldinoSi piedevet ekam atbilstibu ilgtspejigas attistibas principiem,
pamatojoties tikai uz kada atseviSka ilgtspéjibas aspekta ievértéSanu
projekteSanas procesa.
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Design of Spatial Environment in the Context of Bioclimatic Factors

GENERAL DESCRIPTION

The topicality of the theme

The topicality of the paper is determined by the increasing importance of the
criteria of sustainable development in the spatial environmental design processes
and the “Near Zero Energy Building” requirement established in the EU Directive
for designing after year 2020. The current architectonic spatial environmental
design practices largely focus on defining the building sustainability criteria and
the methodology of assessment of the results to be achieved, with relatively little
attention being paid to optimisation of the designing process which is necessary
for more efficient attainment of the set targets and achievement of the desired
results. The theoretic and methodological aspects of architectonic spatial
environmental design are under-researched, with majority of attention being
paid to the practical aspects of construction. The integration of the concepts of
sustainability and ecology into the architectural designing practice is slower than
in the construction sector.

The concentration on the technical component of the architecture
(widespread in Latvia) in order to reduce the energy consumption of buildings
can be assessed as one-sided for a successful and efficient implementation of the
designing practice in accordance with all principles of sustainable development.
The bio-climatic concept, which has been little known in Latvia until now, focuses
on interaction between the factors of the architectonic spatial environment and
the nature and its effects on the human s a psycho-physiological being to facilitate
a more thorough and extensive integration of the ecological ideas into the
architect’s thinking. Therefore, it is necessary to study the opportunities for
inclusion of the theoretical principles of bioclimatic designing into the process of
architectural designing in order to support the unity of the technological and
artistic items necessary for the specifics of the profession of an architect on the
way to the overall sustainable development and energy efficiency targets.

Subject of the research

The research subject is the conceptual approaches to and the methods of the
consideration of the bioclimatic factors in the process of architectonic spatial
environmental design, the types of more efficient uses of such methods in the
designing practice, and the factors influencing the dissemination of the
bioclimatic designing strategy in the spatial designing practice.

Aim of the research

The aim of the promotion paper is to provide a theoretical basis for
integration of the bioclimatic designing methodology into the process of
architectonic spatial environmental design in Latvia.
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The summary of the thesis

The following objectives were set to attain the aim:

« to identify the place of the bioclimatic theory in the overall development of
the ideas of ecology and the effects on the priorities in spatial environmental
design,

e to summarise and compare the ecology-based conceptual architectural
trends and their aesthetic manifestations,

e to summarise and compare the principal theoretical approaches to and
methods of bioclimatic architectural designing,

« to define the advantages and disadvantages of bioclimatic designing in
Latvia in relation to other designing trends which are based on the ideas of
ecology,

« to evaluate the current designing practices in Latvia in the context of the key
aspects of the bioclimatic designing,

 to identify the required pool of knowledge within the competence of an
architect in order to assure a successful practical use of the bioclimatic designing
in Latvia.

Research methodology

* The comparative analysis has been used to define the key trends in the
aesthetics of a bio-climatically designed spatial environment, to assess the
efficiency of various designing methods in the consideration of the bioclimatic
factors in the process of spatial environmental design and to assess the situation
in the designing practice in Latvia and abroad.

» Theoretical modelling has been performed to assess the mutual connections
between the spatial environment development principles and the energy demand
of a building, as well as to assess individual methodologies of designing.

< Surveys among and interviews with the experts of the sector of architecture
have been used to find out the understanding of the Latvian architects of the
principles of a sustainable designing, to identify the most commonly applied
methods of designing and work organisation techniques, as well as to find out the
opinion of experts, who have proved themselves in the area of sustainable and
energy efficient architecture, about the peculiarities of the process of designing of
buildings suitable for the climate.

Scientific novelty

The paper is the first to assess the opportunities and to provide
methodological guidelines for the integration of the bioclimatic theory into the
architectonic spatial environmental design process in Latvia. Recommendations
for improvement of the knowledge of architects have been provided to support
the development of a spatial environment targeted at attainment of the
sustainability criteria. Recommendations have been worked out for the
integration of the bioclimatic designing methodology at various stages of the
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architectural processes. The current situation in the architectonic spatial
environmental design in Latvia has been studied in view of the ecological and
sustainability principles, information about the compliance of the Latvian
designing practices with the principles of bioclimatic designing has been obtained
and summarised, and opportunities for the application of the bioclimatic theory
in the architectonic spatial environmental design in Latvia have been identified.
Factors which would enable to increase the contribution of the sector of
architecture to the common energy efficiency effort in Latvia have been
identified.

Practical importance

The bioclimatic architectural designing methodology studied in the paper may
be used in the practical designing when designing any building or urban spatial
structures where the principles of the bioclimatic architecture are to be
considered to assure a rational use of the natural and climatic conditions in the
regional environment. The results of the paper may be used to supplement the
content of the theoretical courses of the architecture study programme as well as
to develop and organise the content of practical seminars for industry experts to
support the development of an environment-friendly architectural designing
practice in Latvia.

APPROBATION OF THE WORK

The author of the paper has prepared the total of nine publications on issues
related to the aspect of sustainability and consideration of the bioclimatic factors
in spatial environmental design as well as given presentations during eight
international scientific conferences in Latvia and abroad.

Publications

1. Bondars, E. Implementing Bioclimatic Design in Sustainable Architectural
Practice. Scientific Journal of Riga Technical University: Series 10. Architecture
and Urban Planning = RTU Zinatniskie raksti: 10. Serija. Arhitektira un
pilsétplanoSana. Riga: RTU, 2013.

2. Bondars,E. Dabai un cilvékam draudziga projektéSana un bivnieciba.
BavinZenieris, 2012, Nr. 29, 58.-63. Ipp. ISSN 1691-9262.

3. Treija, S., Bratuskins, U.,, Bondars, E. Green open space in large scale
housing estates: a place for challenge. Journal of Architecture and Urbanism.
Routledge, 2012, Vol. 36, Issue 4, p. 264-271. ISSN 2029-7955 (Print), 2029-
7947 (Online) [Taylor & Francis Online].

4. Suvorovs, E. Bioklimatiska arhitektara ilgtspejibas konteksta. Latvijas
arhitektara, 2011, burtnica Nr. 97, 18.-22. Ipp. ISSN 14074923.

22



The summary of the thesis
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regionalas telpiskas vides veidoSana. Scientific Journal of Riga Technical
University: Series 10. Architecture and Urban Planning = RTU Zinatniskie
raksti: 10. Serija. Arhitektara un pilsetplanoSana. Riga: RTU, 2011, Vol. 5 = 5.
Séj., p. 88-93, 153.-155. Ipp. Anglu un latvieSu val. ISSN 1691-4333.

. Suvorovs,E. Urban Development Effect on Passive House Energy
Consumption. Science — Future of Lithuania. Vilnius: Technika, 2011, Vol. 3, No.
3, May 2011, p. 38-44. ISSN 2029-2341.

. Suvorovs, E., Treija, S. Adaption of Global Architectural Trends to the Local
Climatic Conditions. Ecological Architecture 2011. International conference
proceedings. Kaunas: Kaunas University of Technology, 2011, p. 94-98. ISBN
9786090201640.

. Treija, S., Suvorovs, E. Sustainability of public open spaces in large housing
estates. Ecological Architecture 2011. International conference proceedings.
Kaunas: Kaunas University of Technology, 2011, p. 28-31. ISBN
9786090201640.

. Treija, S., Bratuskins, U., Suvorovs, E. The Use of Public Spaces in Large—
scale Housing Estates in Riga / Publiskas artelpas izmantoSanas problematika
Rigas lielméroga dzivojamajos rajonos. Scientific Journal of Riga Technical
University. Series 10: Architecture and Urban Planning / RTU zinatniskie raksti.
10. serija: Arhitektiira un pilsétplanoSana. Riga: RTU, 2010, Volume 4 / 4.
sejums, p.44-49 / 131.-133.Ipp. (Anglu un latvieSu val.), ISSN 1691-4333.

Presentations at conferences

. Bondars, E. Implementing Bioclimatic Design in Sustainable Architectural
Practice. Riga Technical University 53rd International Scientific Conference,
October 11, 2012, Riga.

. Suvorovs, E. Tradiciju un bioklimatisko faktoru mijiedarbiba regionalaja
arhitektiira. Apvienotais pasaules latvieSu zinatnieku 3. kongress un Letonikas
4. kongress. Riga, 2011.9. 25. oktobris.

. Suvorovs, E., Treija, S. Adaption of Global Architectural Trends to the Local
Climatic Conditions. International conference “Ecological Architecture”.
Kaunas University of Technology, October 13,2011.

. Treija, S., Suvorovs, E. Sustainability of public open spaces in large housing
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STRUCTURE AND VOLUME OF THE THESIS

The promotion paper consists of three parts and nine sections. The structure

of the promotion paper is as follows:

Introduction

1

Priorities and values in spatial environmental design

1.1.The principles of spatial environment development in the context of
industrial achievements

1.2. Integration of ecology concepts into designing in the second half of the
20th century

1.3. Development of the image of a building under the influences of the ideas of
sustainability

Theoretical methods for application of the bioclimatic factors in
designing

2.1. The place of climatic analysis in the pre-study stage of the design

2.2. Use of computerised simulation in spatial designing

2.3. Parametric modelling of buildings in the integrated designing process

Consideration of the bioclimatic factors in the designing processes in

Latvia

3.1. Local aspects of use of the bioclimatic factors

3.2. The ideas of sustainability in the contemporary Latvian architecture

3.3. Development opportunities for integration of the bioclimatic factors into
designing

Conclusions

Appendices

Appendix 1: Architects’ survey on climate-appropriate designing
Appendix 2: Results of the survey
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Appendix 3: Questions of the experts’ interview

Appendix 4: The experts interviewed

Appendix 5: A summary of the results of the experts’ interview
Appendix 6: Index of Persons

References

CONTENT OF ANALYTICAL PART OF THE RESEARCH

The first part of the promotion paper studies the development of
architectonic spatial environmental design in the context of environmental
sustainability issues and bioclimatic factors. The place of sustainability issues and
the bioclimatic theory among other architectural priorities has been explored.

The first section of the first part analyses the historical development of
architectonic spatial designing, concentrating on the variable places of the natural
and climatic factors in the priorities of architectonic spatial environmental
design. It includes an analysis of the impacts of the scientific and technical
innovations on the architectonic spatial environmental design in the 19th century
and the first half of the 20th century. It also includes a comparison of the
contrasting fundamental approaches to the consideration of the local natural and
climatic conditions in the context of the regional national construction and the
global architecture of modernism.

The second section of the first part includes a more detailed analysis of the
development of the ecological thinking in architecture from the middle of the
20th century and until today, starting from the very beginning of the environment
protection movement in the middle of the 20th century and the implementation
of its ideas into theory and practice and ending with the versatility of the ideas of
sustainability and ecology in architecture towards the end of the 20th century. It
includes a chronological survey of the stages of the increase of the importance of
ecological thinking in the fifties and sixties of the 20th century, studies of the
growth limitations and the impact of the energy resource crisis on the sector of
designing in the seventies of the 20th century, the issue of responsibility before
the generations to come and increased consideration of the problems of
sustainable development in the eighties of the 20th century, as well as issues of
climate changes and increasing topicality of energy efficiency in the sector of
environment designing in the nineties. It also includes a comparison of various
ecologically oriented building designing concepts in the early 21st century.

The third section of the first part defines the key conceptual approaches in
the architectonically aesthetic manifestations of various ecologically designed
buildings (Table 1). It explores the conceptual manifestations in the integration of
greening into the development of the architectonic spatial environment in the
“green” architecture, the eco-tech strategy in alternative energy production and
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use for the integration of the technologies into the image of the building, which is
mainly typical in the architecture of high-rise buildings, as well as the low-tech or
eco-minimalism strategy (mainly seen in the architecture of small-size buildings)
which demonstrates return to the pre-industrial construction methods and
construction materials. The formal expressive approach and the formal rational
approach to the development of the image of the building have been viewed
within the context of spatial designing of energy efficient buildings.

Table 1
Specific criteria and their priority in ecology- based architectural and spatial design
approaches

g
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Use of natural building materials A B B C C
Maximum energy saving B C A B B
Use of alternative energy C B B B A
Microclimate engineering systems C B A B A
Impact <_)f building design on A B A A B
microclimate

1st priority 2nd priority 3rd priority

The second part of the promotion paper studies the methodological aspects
of architectonic spatial environmental design. Based on the surveys conducted
among and the interviews held with architects as part of the preparation of the
promotion paper, the most commonly used methods in architectonic spatial
environmental design (illustration 1) as well as the key factors considered in the
designing process in Latvia in order to assure creation of a spatial environment
which corresponds to the local climatic conditions have been identified.

The first section of the second part summarises and compares the key
theoretical methodological approaches to bioclimatic designing starting from the
very beginnings of the theory of bioclimatic designing in the middle of the 20th
century. It explores the role of climate analysis in the pre-investigation stage of
architectural designs, defines the advantages of the theoretical methods over the
empirical methods applied in national building, as well as identifies the
problematic aspects of the practical application of the theoretical manual
methods, compared to the digital methods. It also analyses the level of application
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A B
Manual calculations 3%  Drawing by hand 1%  Rhinoceros 5% AutoCad Architecture 5%
3ds Max 6% Revit Architecture 9%

Scale modelling 7%

Freehand
sketches
34%
AutoCad
39%

Illustration 1. Methods used by architects more often in working process
A - Methods used by architects in development of a design concept
B — Computer programmes used by architects in spatial design process

of the theoretical methods in the architectural designing practice as well as
explores the main reasons preventing from a wider application of the theoretical
methods in the architectonic spatial designing.

The second section of the second part provides an overview of the
capabilities of computer assisted designing (CAD) and an assessment thereof in
the context of consideration of the bioclimatic factors in the organisation of the
process of designing. The opportunities for the use of computer assisted
designing and computerised simulation are analysed in context with the
theoretical models of the designing process. It provides an insight into the
theoretical aspects of the process of designing by exploring the versatility of
explanations of the concept of designing as well as analysing the aspects of the
designing process, designing strategy, and the designing procedure. The most
widespread forms of organisation of the designing process in Latvia have been
identified based on the data obtained in the survey conducted among architects.
An assessment of the bioclimatic designing strategy has been provided in the
context of a linear designing process, and the aspects of the use of CAD-type
digital designing methods have been analysed in the theoretical model of the
designing process.

The third section of the second part includes a summary and comparison of
the key approaches to the integration of the aspects of environmental
sustainability into the parametric designing environment. The opportunities for
the use of the building information modelling (BIM) in an integrated theoretical
model of the designing process have been evaluated from the point of view of
consideration of the bioclimatic factors and efficient organisation of the overall
process of the architectonic spatial environmental design. It analyses examples of
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practical application of the theoretical methods and includes an analysis of the
mutual compatibility of spatial designing and the use of computerised simulation
software. The degree of complexity of the architectonic spatial forms to be
obtained have been compared depending on the computerised simulation
method data input types which include: manual input of the numeric data,
manual input of the spatial data, analysis of the existing spatial model without a
separate data entry, and automatic generation of the spatial forms based on the
defined parameters. It includes a comparison of the functionality of the computer
assisted designing software most frequently used in the architectonic spatial
designing (identified according to the data obtained during the survey conducted
among architects) for consideration of the climatic factors in the process of
designing.

The third part of the promotion paper includes an analyses the integration of
sustainability issues, including the bioclimatic factors, into the designing practice
in Latvia. The specifics of climate conditions in the spatial environmental design
in Latvia are compared with the situation in the countries of Central Europe. It
explores the latest tendencies in the consideration of the sustainability and
energy efficiency aspects in the Latvian architectural practices and outlines the
potential directions of activities to assure movement of the architectonic spatial
environmental design towards the attainment of the sustainability targets.

The first section of the third part analyses the principles of development of
the spatial environment in the climate conditions characteristic in Latvia from the
point of view of the bioclimatic designing concept. It provides an insight into
theoretical calculations performed by various authors to achieve the passive
building energy efficiency level for private houses in the Latvian climate
conditions. It analyses the effects of the surrounding spatial environment on the
energy demand of a theoretically modelled multiple-storey residential building in
attempt of achieving the passive building energy efficiency level.

The second section of the third part summarises and analyses information
about the prevalence of the principles of bioclimatic designing in the current
designing practice in Latvia and abroad based on an analysis of completed spatial
environment facilities and assessment of the data obtained during the survey
conducted among architects. The key tendencies in the assurance of the
microclimate in low-rise residential and office buildings and the architectonic
spatial designing in view of the local climate conditions have been identified by
analysing the most typical examples of implementation of various ideas of
sustainability and environment-friendliness in architecture in Latvia.

Based on the results of the summarised theoretical concepts, practical
examples, and the data obtained during the survey conducted among architects
and the interviews held with experts, the third section of the third part defines
the development potential to facilitate the application of the bioclimatic strategy
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in the spatial environmental design in Latvia in order to improve public
awareness and knowledge of architects as well as to continue the optimisation of
the system of regulatory acts in the context of organisation of the designing
process. It analyses the role of various parties involved in the architectonic
spatial environmental design (designer, builder, the manufacturer of construction
materials, the entity who ordered the design, the sellers of the building, the
buyers and managers, the society in general) in the implementation of the
bioclimatic strategy and attainment of the common sustainability targets. The
main hindering and facilitating factors in the designing and implementation of
climate-compatible buildings in Latvia have been defined based on foreign
experiences, the Latvian practice and the analysis of the interviews held with and
the survey conducted among architects.

The annexes include the questions of the survey conducted among architects
as part of the paper and a summary and analysis of the results of the survey
conducted among the architects. The annexes also include the questions of the
interview held with experts, the listing of the industry experts, and a brief
description as well as a summary of the results of the interview with the experts.

CONCLUSIONS

The following conclusions have been drawn by summarising the historical
facts about the development of the bioclimatic strategy and the completed
examples in the spatial environment, comparing the theoretical methods of
designing, and carrying practical experiments as well as by conducting a survey
among and holding interviews with the professionals of the sector of
architecture:

1. Theoretical principles for incorporation of bioclimatic factors in spatial design
were developed and elaborated already in the second half of the 20th century,
however, the methods used in spatial design as well as the importance
assigned to natural and climatic factors in the process of creation of spatial
environment have changed significantly since that time. As a result of
computer technology development, a fully digitalized design process will soon
replace manual drawing and calculations, while sustainability ideas in
creation of spatial environment prompt reapplication of spatial and structural
solutions in establishment of microclimate in buildings.

2. Owing mostly to economic and political factors, energy efficiency has become
one of the most popular assessment criteria of ecologically-sound buildings in
design practice in Europe. 5. The focus in the contemporary ecology-oriented
architectural designing concepts on the fulfilment of quantitatively assessable
criteria can be explained by the convenient applicability of the approach in the
development of regulatory acts and by the relatively easy perceptibility of the
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achieved result by the user of the building. If energy consumption could be
seen only as one of the many equivalent criteria in designing and evaluation of
buildings, spatial design would incorporate more principles of sustainable
development and would strengthen the role of architectural design as an art of
creation of a complex environment.

3. Quantitative criteria in evaluation of the end result of designing are important
so that it would be possible to evaluate the compliance of the result of
designing with the objectives defined in the particular situation. For an
architect as a professional the way how to reach the set goal or the design
process itself is also important. Energy efficiency of a building or
establishment of an indoor microclimate favourable to human comfort are the
goals of design, yet a bioclimatic approach in design is a strategy how an
architect can contribute to achievement of these objectives in the very
beginning of the design process, acting within his/her area of competence and
using only the methods of spatial design and selecting appropriate building
materials.

4. In creation of architectural and spatial environment, incorporation of
bioclimatic factors in all aspects of designing (aesthetic, structural and
functional) and in all its stages (starting from the first sketches to show the
idea and ending with the technical design) is an essential basic element rather
than a separate element supplementing the design process. A unified
perception of ecological, aesthetic and functional aspects is an essential
precondition for successful integration of the bioclimatic strategy into the
design process in Latvia.

5. The design of architectural and spatial environment in accordance with the
bioclimatic strategy can be used in all areas of ecological design, as well as in
creation of diverse forms of architecture, especially in combination with
parametric modelling. However, the architecture designed and implemented
on the basis of the principles of bioclimatic theory does not have any specific
architectural and spatial features as opposed to a strict utilitarian image of a
passive house, an eco-tech strategic approach to accentuation of technological
solutions or a low-tech conceptual approach to interpretation of regional
forms and materials.

6. In order to integrate the bioclimatic strategy into the creative design process,
architects need to have profound knowledge in climatology, biology and
thermal physics, as well as the ability to adequately use this knowledge in
software solutions of various levels. Thus, to promote the application of the
bioclimatic strategy in Latvia, the education of architects should focus on the
use of computer technology in design of an environment that would be
climate-appropriate and favourable to human comfort, on the impact of spatial
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solutions and building materials on the microclimate, and on the
fundamentals of climatology.

7. The bioclimatic manual designing methods as well as some computer
programs can most rationally be used in the designing of small-scale facilities
with a small number of the people involved. This is determined by the
quantity of the additional data to be entered, the time consumed and the
possibility of combining the traditionally linear bioclimatic designing
methodology and the scheme of the linear or cyclical designing process.
According to the survey results, most of Latvian architects organise their
design work on the basis of a set linear sequence of the tasks to be performed.
The necessity of multiple data entries before the desired result of the project
can be achieved prevents from use of the manual methods in the designing of
facilities of a larger scale where collaboration of various industry
professionals and a swift exchange of information are necessary
simultaneously.

8. An integrated design methodology that is concept-based on building
information modelling (BIM) is most efficient in designing of large or complex
objects as it allows simulating the energy consumption of the building
simultaneously with the spatial design, and several specialists can work with
the virtual model of the building at the same time. It is advisable to use
building simulation functions incorporated in the parametric modelling
environment in the integrated design process and when designing complex
objects. They may give architects a general idea of energy consumption,
indoor climate and other parameters of the building in the early stages of
designing, while specialists from other areas may be involved to perform
detailed calculations.

9. The integrated design concept is not yet widespread in Latvia. Most of design
companies and designers in Latvia use digital technologies in all stages of
spatial design, yet a relatively small proportion of them use computer
programmes that are concept-based on building information modelling (BIM)
and quite rarely use an option to perform the analysis of climate and energy
consumption provided in BIM-type programmes or other computer
programmes. In general, incorporation of bioclimatic factors in spatial design
is insufficient in Latvia; yet there is great potential for their increased
application. Since as part of the BIM concept the use of bioclimatic strategies
in design is rather intuitive, easy to use and compatible with digital methods
applied in the spatial design process, bioclimatic factors also act as an extra
incentive to increase the use of the BIM concept in Latvia.

10.A more widespread use of parametric modelling in architectural design along
with opportunities has created a need to use the bioclimatic approach in a
digital environment of architectural and spatial design. Implementation of
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such an integrated approach will allow improving the efficiency of design
services and will make creation of spatial environment easier in line with the
current sustainability criteria.

11.The surveys and interviews with Latvian architects, which were performed as
part of the study, show that the use of various sustainability criteria in spatial
design in practice is not as active as it is required by an overall inclination
toward transition to creation of environmentally and human-friendly and
sustainable environment. The use of bioclimatic strategy in design is one of
the ways how architects can facilitate reaching the EU-defined targets in
energy efficiency of buildings by means of architectural and spatial design
methods, and encourage a local approach to spatial design instead of global
standards.

12.In view of complexity of the bioclimatic design concept, incorporation of local
natural and climatic conditions, a focus on an individual as on a psycho-
physiological being, bioclimatic design has a good potential to become a full-
fledged strategy in architectural and spatial design. It is necessary to
popularise the significance of integrity of all ecological issues in Latvia by
highlighting the significance of the bioclimatic designing as well as by
introducing the complex building assessment systems in order to avoid the
rather common tendency of claiming misleadingly that buildings comply with
the principles of sustainable development relying merely on the consideration
of a single aspect of sustainability during the process of designing.
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