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azaltéelmasé ve fosil yakeétl ar yerine yenil.
gazénénaerbakt i ma slastartelere7i®@4 adé k mal ar éndan dol ¢
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ABSTRACT

Ph.D. THESIS

LIFE CYCLE ASSESSMENT OF BUILDINGS AND IMPROVEMENT OF ENERGY
CONSUMPTIONS

Murat AS

kstanbul University-Ce r r aah p a K
Institute of Graduate Studies
Department of Civil Engineering

Civil Engineering Program

Supervisor: Prof. Dr. Tur han BKLKR

The use of fossil fuels has increagsrdmaticallyaround the glob@é orderto meet thehigh
energy demantbr anincreasingvorld population. As a result, greenhouse gas emissions have
exceeded their natural level and hawatributed talimatechangelndeed, we witness extreme
temperature increases, floods, and food crises as a result lfsthef agricultural lands.
Meeting the energgemandwith clean,renewable energy sources amingproperbuilding
materials instead of fosdiliel basedproductsis important in terms of reducing the effect of
greenhouse gases and living in a healthy and safe environment.

Hospitals are one of the places that conswaret of energy due to theicontinues 24/7
operationslt is critical to provide approfate comfort conditionse.g. temperature, humidity,
airflow, etc. for patients. Power cuts may occur as a result of extreme temperaturdise and
comfort conditiongor patientscandeterioratevith profoundconsequences.

In my dissertation, | want tdlustrate how machine learning can be used to optimize energy
consumption for such criticadifices.| will use aprivate hospitalin Aksarayas a case
study, to showcase the use of supervised machine learnogreduce the energy
consumptionof buildings taking into accounthe effects of window/wall ratios, building
rotation angles, wall, roof, door and window types, operating times, lighting and load
densities,air changes, electricity and fuel costs. My goaltasproduce energy efficient
solutionsto reducethe overallCO, emissionf buildings, which is one of the most important
greenhouse gases. e samémel wantto reduce the buildingge-cycle costgor the nexB0
yearsby developing the most optimized material solutions.
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In the first sage, | createda threedimensionalRevit building information modelBIM)

of the hospital, and simulateits energy consumptiowith the Green Building Studio
(GBS) software. | simulated differentclimateregions of Turkey andomparedhem toeach

othe. In the secondtage,| madea detailed analysifor Aksaray a cityin Central Anatolia,
which has high energy consumption, asfteredalternative approaches. In the third stage,
used machine learning toeate110 differentscenarios taevelop highperforming solutions

in terms ofenergy consumptior; O, emissionsandlife-cycle costsutilizing materialswithin

the Revit library.Trained with heat transmittance and solar heat coefficients, the machine
learring algorithm wa able to learandpredictenergy consumptior;O, emissionsandtotal
life-cycle catsfor the hospitalWith this approachthousands oflifferent combinaions can

be quickly createdandthe best performing solutions cha taken for further developmesnd
implementationWhen all options are examined, using renewable energy sources with different
thermal transmittance and solar heat gain coefficients provided 57.5% energy savings per year
compared to the reference model building, 16.24% reductianahlife cycle cost and 26.3%

reduction in CQemission.

Decembef022 191 pages
Keywords: Energy efficiency, ldspital, Revit, GBS, Machine Learning
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1.GKRKKkK

K¢resel ésénma Ikl i m ,daekjéirkéi kd @ kd lelr a mtednnge d@
ol umsuz «keki. |l deretnk ialreamii Kteirri ni n yok ol masé
arteke ile birlikte hem géda hem dE;raeel i

nmada eanl ienetbkiernil edgley s ugknaeakl an fosil y

s
sera gazlarénén sal énémlarénén artmaseder.

Enerj i t ¢cketi mi a-éséndan incelendijinde; i
%3230 nin binal arg&ret o imdenhnuakkdtydRdeedefl av e . d iIAjyr € ca
yapeé sektor ¢, t¢em seroa gazl ar énén %4 0" én¢
arteéermaktadeéer . Ul usl arar ase Enerji Aj ansé,

karbondioksit (CQ) salenemlarénénkabtbéfayekbkaaajkandar

(Berardi, 2015\ Bu art ékl aré ©°nlemek i-in @mgmyglt aa@K
¥rnejin, 2007 yéléenda AGmeyekandi khdasrékteDe a
ener jili binal ara (NZEB) wulakmak i-in Ener |
Ayr éca, binalarén enerjil kel ¢émaném@éh@ wnelaén d

2]
2020 yeINZEB lkwdderséné gerektiren bir politik
y

D¢nyadakbigrl ke binal ar da ener ji t¢eketi mler
hazéerl ame@rbpad@rar | amez2n0t0o2s uy éetladrnagfa@ namai | an

enerji per f (EPBDamesvec udti rveek tyiefnii  bi nallgarkée yka psg
enerji verimlilijinde EPBD kapsaménda 2007
yél énda binal ar @én zeonreurnliu koilnmuikk vbee |29g0e2s3i yaéll &
kamu binal arénda %20l é6kapraedpipd aank emeeng ni t
en az %20 yenilenebilr ener j i k ay nvaek | ealreekntér ikku | ¢ raentmanyién
yenilenebilirener;j kaynakl aréndan sajl amayé yol har it
Hastane binal ar é; her teéerl ¢ hava kokul undaeé
eki pmanl ar é, katée temizlik pdesed} el ernier y e
bi nalAmeedé&ra Birl eki k Devlietleri'nde hastane
bakéna enerji t¢keti mi il e enerjirgngonene!

teketomliam emiemijn %BL&GeddsKHaet @meanweriymallrtaarséa r r
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eml i dHdiarst ane ehenpl arténkéenk e mu ybhpaatéardéaneénk
rr makhH&g teane bi naddgaurtemmad a ( kélsiénman)a, aywenl| at
val andeér nmdaeelrik, pmaml|, as@cak nsu,y ékamamdzenkg if \
ya akaryakélaskaheadn&jhat akeémidmik,i bbgymken

o

-¢de dejiktifji ve -ok fazla israfa neden
sunar . Kstatisti kiInedrdee kg?®° rhea,s tsamre Ibe kn ayl &lr ean éd

%53,4 oranénda artarak hastanelerin topl at

ol uktur muxktur . Hastane binalarénda yazén v
sojutul masé mas énerkiéxiéem als@n ésénmasénén safjl
2019)

Hastaneler insandypiupunkPd] psaangéakbérebmnhayva
(secakl ék, nem, hava de]ieknemij)i stag]kl keatini mallsatu
yerlerdr . Géenegmegzde fosil yakéetl gp@acebzahmomas e

°rneAvirnupa birlli5 ieneelrkjeil erasedenujfiunag¢lget immik

ol duju binalara y°nelimi arteér mécxkter.

Enerji ve sera gazlaré konusu ge-mikten gg¢
gel ecekte de il k seéeral aG¢dnag megezrd ea |ymdkyagma ch e VRau
savakeé avrupa ¢l kel erinde enerj i alkakzozundae ne
kal mékl ardér. Al manya hast ane b°C deeetegerkadard € K €
ésétel maseéna, yézme havuzl aréenéen éseéteéel mas

maj aza kapélarénén kapal satdat kil manaé maCé k a rea
derecede kalorife€l elermcede eal §ggkdre&l Mmds e
sabaha kadar kapat él masé &aalalr &k dad®oeeneBek t € r

de¢kKer el mesi, sokaB aydléenélhmmaé arlamnm B dal a
geohek enerjisi yakarameawvemal sniBvansi Bant ed
cretmektedir. Bu a-édan uzun vadel.| -0 z¢emloe
daha fsaajllasyar® binal ar tasarl amak yenil eneb

olabilir.



1.1.¢ AL MANIN AMACI VE KAPSAMI

Ter Kdieyekul | anél an TS 825 y°%°%netmeli]Ji yéell é
kull anél makt a, Tl¢oaeksiiyneed yasyogirtinhankati d¢ bvkemadafi ni d
ésétmané makly8daansmlIE@déme, elektrik ve yak:¢
i1l e 30 yelléek dPnemde olukacak yakam d°ngg¢s

Birpr oj e hazépgkaneégkerhi k katsayéeseée farkle bi

duvar, -at e, pencer e, kape vb. il e séneérl e
akamaséna ge-ilmektedir. Bu durumda sayés
denenmk ol makta ve ger-ekte daha -ok enerji t

Bu -al ékmada d¢nyametkenASHRAHeskahtdanéémaa g°i
prograng cdamevcutbih a st a n e ébsi érdmfsaet ma i yn¢ k| e r birmeferansh e s a |
bina olukturul muk weapleu br d fexreaan rbindaey d ag %l
kul | anél paamsegeaeddinr ve]j i n, binayédendan mancad &s$ @)
duvar oenajiveerviml, Chrspl @péeélmeékhtari Kk ve Ppakaneny
kul |l anémé boyaknam: sbfl rnugkaal ciayke t i n e Referlns Binayaa r a K

g ° enerji verimli bir hastane modelmo | ukt ur ul matséru aanma {1 achonjemu | t

yapénén t as ariébnarakna noa saénn dbainr iintc i | enerji t ¢
mevcut dur umda phrametweleraéns édi ngen-éinr genl i kK ve
kat sad/ejliavtehirmaeerek kul | anél déj é s¢re- 2i-eri

sal énemé ,d°ngaeg ve teopkliam nmanlsigy cetapay zekigi r .
algoritmd ar e il e mearckit é be ampmhdelaegpred ebild wlkiemdnrer i
mal zemel erinin dejiktidghmasigelnel ohdel&n se

825g°ehesapl anan ésél ge-irgenlyiék ek @eanreael ié s

COsal eneménég,aktampld®mgyas ¢ mal i yleitmnbl ¢ rthumi u
sajl anméexkteéer . Byl ece mevcut bi nimeklabirfikier k1 &
tasarém akamasénda ol an -al exmal ar I -1 n d
malzemelerinin enegjimaliyet ve CQs al énémé ¢zerindeki et ki si
edilecektir.

Projedeli k ak2adadai kKl eti le@aydebbat-smdj ptébrmat @al i m
nedeniyle enerji t ¢keti mininvef aRdvai tol mdiufaur

programénda model |l enmi kKt ir. Mo d ékbnun@udevar,n Bu i



-at e ve pe,mpeneereku a-re Ko mdyreleanrl é&,t ma ve gg¢- yo]
Zamaneée, hava deji kidmik kgitei afl @mknlée&k s e- emekl]j
Kkinci akamada i se makei- @&l ék] devmesi Zemingairvial
kaplama chfe,kkea pv& pencereé s & ge-irgenli kl10katanangélseer
oukturul mukg@auég .ge8BvYer eggreke kK kleastés kyaealaanréédn kul | al
°Jrenmesi nde metr ekaerre ib atkiekneanaligeg, C&reg aype@ Ialeanenk

m ktarl aré ve 30 yeéelleék yakam d°ng¢seée maliy
Mi mar i -1 zim progroadnellarné ng-anb Ryeaonrs ©® h-dagtgau,l a
duvar, cam -exi di, €sét ma thmer ad amaréd mamerter &

deexn aydewglat makvegojunl uj u, haabhasézmasak k

ayar noktasée, nemlendirme ve kurut ma ghiyar n
parametreleris i st eme gi ri |l mesi saj hamamd@gtr &i ylelBéai mi

b°1l gesi n dsaraysMersin, Saamsun, Malt y a , Mardin, Aydén ve
teckeemeémrjni mikabhehaméear €0 el ektrik ve yakeéeét
yakammnge¢egse maliyet | drial heceaplhaemeki & Kkul |l ar
Aksaray i l-iatiédidma,ra,ydrdidicaaa d° msnog usdehdalvarl éa,n d&g @
sistemlatma ayHenlijif,i khbywak | g&namaséne bajl
or anl a-rek i tclaemr i |, i bbbt medeamghbEanmn@adai zIl er vy

ar as emaksimum ve minimum enerjt ¢ k e t, itoplanm realiyeine, karbondioksit

sal aaveyn@mad®ng¢se¢ mal i yet itespit edileek enauygannolars e - e |
-Cze¢eml araktéreéel mexkteéer. Kkl eml er de kol ayl ék
°J renmesi al goritmal aré gel i kt iazemelenile<11Q r . |

farkl & se-enbakvel uktur ol therisetive &0 d a n e jveria i me s
setine ayrldel-méaret, é rccwevhe,d ekpgadp, atmaweEn , d° Keme
se-fThaehkl & ésved¢, peskei Kpammh@&ime | renilewmnlal R e m, voj u
toplammaliyet, karbondioksis a | éveyeaneam d°ng¢s¢ mali yeti bul
%7 006 nilnmeesjii tvie %306nun test &kl medial ammau & @

RMSE demj @r ik ¢ Kan dligoijitreaen iysis e - i | mi Kt i r .

1.2.T E 2NKGENEL YAPISI

But ez maaleé K k&a gKiaaviraarnas al ¢ e,Bulgalard ar ¥, mem
¥nerallmak B%2krmdeén o.] ukamaiknn allsé nB°&l asl ne;knnga n € n
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Kapsamé ile Tezin Gemreln RapdBfé ;mliumgtnu iKrae
éml ar éenda, binal arda enerji tasarrufl u -
i bgi 1 yapélan -al ékmal ar hakKkTezind3a gen
icmeéené nk &L méredm , Revit model boillugkit uv enrai lal
en Building Studio da yapélan enerji ana
teml eri Berimk.t e Bél mégnde, Green Buil di nc
u-1larén Aksaray il ne s€E¢cgi kiepednnilrerf ark
€l mekter ve bul gul ar Kekil ve tabl ol ar
oritmal aré analizl eri yapél mék ve yapeéel:
| ol ar hal iTez:l @ & u n WBI°ENagjnteuCdes al énéml ar é h
mi kte yapélan -al ékmal ar a adaezomb B &lng,rnadk
€l an analizler ¢zerindeki sonu-|lardan vy
arruifncde édygrzelrmukt ur . Sonu-1 ar dejerl en

kénda ©°neriler ortaya konul muktur.



2KAVRAMSAL C¢ERCEVE

| sseéecakl ekl aré farkl e iki madde arasénda al
yé¢ksek ol an maddeden d¢egkeéegk ol ana aktaréem Ko
aktar eméda Bgienra-leakrldeak neeszé. kay e mlPareé iTRt38an5

haval andérma yoluyl a ger - ekinsrladan kayaakleanpn ar d

met obol i k ,ayadékmd na mal, ars@&@cak su si sazlawg. , y e
el de edil en kazan- | @& edlenknreridgBy maddenie gae lralindes i n d
sévé hale ge-mesine yojukma denir. Yqlk aifk ma
vb. organizma ol ukumu ,dyreéda syaap & aqgll €emaEmlaa rz
€sé kayepkané mé&nmYeaap &onmsl.zemel erinin kal enl ¢
sécakl eknad zjegneéd m& i @eséi gpeli ki s&eas@&, buhar é
di r,gapénén bulunduju i klim kokullare il e k
faktoerl erdir.

Bu b°l ¢mde enerji verimliliji konusunda y a
kull anélan farkl & algoritmalardan bahsediln

GarciaSanzCalcedo vedij. (2018)- al e mdagsmj | €k Dbi nal aréndaki
ekonomi k ve i-neivrteashenhi ne tektinmheekr ve - en9dnmek ene
amackypanya2@@&@5 19810l aré arasénda inka edil e
deneysel bir enerji ¢ k e r iamit € a mas & . g efra-l eekkl neakdtai resiéeakkmtar i K
sojut ma ve diasvtad mingdréir, masécak su, aydénl at m;
bakéeéem styalt@fjeemiqgptéismum bi&alanEbyeutednd emd alelr
sajl ék binalarénén uygan a%BO@? erear jki¢ - ywo%kn ebdtiini
yel da 8 ,2%6l0i kk Whi/rm t aysaaradi&d sseah| hdgjp & sajl ék
6,88 kWh/ntf'ye varan tasarrid a j | a d €k c&@n wlr muaky a

Bodartve De Herdg2002)of i s bi nal arénda aydénl at ma ene
t ¢ketiimdekiizeat ki si niBudedjegrelre nednidriminkel,erg¢ né K
birlektiren bg¢gtenl ekmi kK bir yakl akéemdan ge
sonaur-dna day@°hrmakd ma éyr° n vima ¢katisayasark oyrmmis

-eki tl c e prhed ed d -Bamadul mgliasyonl ar , bir gén



(ADELINE) ve bir dinani k t er mal sim¢gl asydn r ITE(RRNSYWS
ger ekaklr.iG¢gmmi K €K €] €nén yapay aydenl akadaa t ¢ |

azal tabil ecefji bul unmuk

Gassar ve Yurf2017)- al e maa@gEns € yal ét é m uyaglud eamensais eERC M

t er mal performanséneéen ,geillewekireikli me&ilner KOmn
enerji tg¢ketnmbnbtnatejgakiak t mdBlki klkaédrée k mada met odc«
uygu | a n bineisi, faz s écakl ékd -ar@s ¢ ay &Il €@t ePnC Mimablnaz e me s
kabujuna ayré ayreé ®aOhi7l yed eEMmme sHurtveiu mdwoes
kul |l anél masé yegiltasayrufuapoténsiyeled rataad acltimc ®larak 2020,

2050 ve 2080y é | Ihava eurumu tahmin verileriyle PCM'lerin enerji tasarrufu

potansiyellerim analiz edle r e Kk g el e c e k t ldeknin PCMIérin perfardned n ska rkd

et ki si dejne kSloemmrecdiérary,al ét eREGMdman zbmeai kabuj u
edi |l mesinin, gel ecekt eki i klim kokull areée al
de sojutma mevsimlerinde binal ar da etmatejr j i P

odujunu g° 8ue bfD2Q2xe0d 0 dee 20BoP CWEIl lear &md & an é
edilen elektrik enerji tasarrufBe u | sié-r iafd8ly, ¥0A81,%6,91, Toky o i78,i n %!
%7,94, %6,60, Hong Kongi - 264,37, %3,71, %2,49 bulunmyg Ay r éca, v8i oPC
RUBI THERMPCM, t est edil en b°l gel er de vV e

iyilektiril mesi ve ereerejnotaktleeks aarrtudya i--8 knméekn

Susorova velij . (2013)- a | & r dadina ve penere geometrisi parametrelerindeencere

duvar or ayrPén, g eveardkeleirilen | d (kt iomiamee edi | mesi nin o
enerji tegketi mini azaltabilecepi sn] vay alhiml ¢
geostwr mixpl am yéll ek enerji t¢keita marndagprdame

Design Buildeda ol ukturul an tipik bir ofis binase
Birlekik Devletleri'ndeki saimg & as ik bnPenceped p gk
geometrisi iledoplamda %14'evaramn y ¢ ks e k @snéecrg ki it kalsidimkiargurf d e

el eéman vel soflekenklji tod saa rarku fdwe |.@@ankl ®larat,d K 4 K
derinli§$é] aadallam, sécak ve el éeéman ikl imler
iy i enerji pemer mahsgidetadamnt koedall armr soj uk i
perfor mamtke HE€scalkrve él éman i klimlerde, en
pencereld] séj odalarda ve bwmygkSopeurkc eirkelliiml

iyipef or mans, k¢-¢k pencereli séj odal arda ve



-ae.k Ggneye bakan odal arygeaeédj k|l pe.t 3@ andtkh -
ve él éman i klimlerde, en dg¢ K¢ kakanmodatagda vet ¢ Kk €
géeneye bakan k¢ - ¢tke sppeintc eeShiljliurkiokd &Il armd a&r d e,
t ¢keti mi b¢yeéek pencer el imigBiun e yael eébkankaa ns oondua- |l a
bi nal aré tasarl aneéer kemd vsdrharseésnkdaranvetrahsaaimagrné n
di kkathmaeéegat @ékt.i J&°oligdledme,t mmxdrijri verim
duyarl & bina sistemler:] gi bi dijer pencer
parametrel eri nbinnaogmeair jkiul K wlalnléameé ménérelg® z 1 e

bina performanséné iyilextireceji g°r¢l megkt gt

Li vedij. (2019)- okl u vaka - al &k m&onu, hastane,dari hiral& ven e k ¢
okul |l ar é .i Wwalaemmidlnegr, s ¢ mal i yet anal i zi (L

nicel- al ek mal adabirCQ@s mbh®Bredrmar | endi r mmaknodei n bi v

getirilerek, ¢in'deki temsi i bir bettonarr
s al é ndeenéeenrdleekn daimmant eyl a Sbon u;f led taijniaimli mi kedi | en
i nKkaat akamasénda%Rqgrr ersledlunsiaredak maga t 4 0.ni t €
Topl am saVvkEtaseh80mma °zel l i kle -eli k anad z e me
- ekt ej é .HKabondioksits a mém &km ar & genell i kl e kull an

i nkaat akKkamaseéna g°re %30 buofa®3d0'ekzaldaad € ru | vaek 1
g°r ¢l mBuna karkél ek, ryakkemée@akamapendak k¢ CQl
yakam d°ngg¢ca %L valnme oBiurka utriup i a-eéeseéendan
yakam d°aisgd £pa @0 dirinehina patlemra nden - ok daha
COhekdédm?®r bultu.n muk

Farhanieh ve SattafR006)- a | € m dad@&mnm dadhabkalaauygun biry al &tué mané mén
enerji tasarrufu ¢zemrBwdaiwa-led,kibemahar dac
sim¢gl asyonu i ein bbegt ¢mde«ltliDd@xe  d&w d ralnaérl dreé
kull anél déjéenda mlmianalnaerén mgtkredk ari eni ma B 5,

gesteril miktir.

Delgarmve dij. (2016)- al € mdaasnm¢ | asyon tabaay@ulogpmalkmi iz
MATLAB ortaménda - ok azasyont @MORSO)keda préegkami® gr ¢
ve Ene gy Pl us iplre g rmiokd ewtniurl an optimi zasyon |
parametrelefioda y°nel i mi |, g°l gel eme wugdara metdevaré ©° z

°zel Il i kIl er i ol aAryarké ctae | itralneannmeink doj r us al ol m



soj ut mave éasyYdéamal at ma el ekta-d kf adglkseityomuwmidi k

¥nerilen y°nt-eel iIKKkan@éalkebsémakh ve sojuk ol
b°l gesi di kkate al enarm&k Opki mdabhéeybnr bfbg!
fonksiyon etkil ekimlerinin ger -eklexktiriln
optimizs yon anal i zlkdkiim -b&ll gesaslimé&k bajl é& ol ar ak

sojut ma t ¢k ewlid3mi3nionz @hlebe 82 . & BU na mk & réxk ériaé kv,e
aydenl atma el ekt r iik8 wkdb%2Giarmeé g rkarsaeny'l éan 9%lO,
b°l gesi 1 -in yéllék t%p%lalm D iobdaredaede! rmak gt® z
Ayréca sonu-Hiamanagr ryeélilkdkems p]j st ma¢gket eméet m
bir etki gosterirken, yeéll éeiksiayidiemadlat endi leée [
bul unBuu knnedenl e, bi nanén enerji perfor manseé
Sséra bmaanénamatr Eel e@rairmimn ° n eenkénievraleede kygun t i k
mi mar i tasarém parametrelerinin s eorandh me s |

azal telPalgi°lred anéik

Gonzalez, Garci®anzCalcedo ve Salgadq2018) - a|l &€ mdagas pany ol hast
aras &wBzmhl4 d°neminde 20 ha&aftnarn elenetéad prl afAr s
(EMAS) analizedr ek ener ji t¢eketi mi il e 1 KGS MKH)o K L
yerl eki k yatgkzve persendary@,s € ar as eared aakri a kkiermem eaksl ye
olarak bir Kspanyol hastanesinde standart - al
0,27 MWh/nf, 9, 99 MWh/ i K- i olaek B K y B huSNpWEHs/i yf a tka ky © n
mevcut vyat akddeeyas el GSYKH i kI ijm akfo k ukl d naur néun
dej er | er deet kdio jgrguddtagnt thg K i

Hatamipour, Mahiyar ve Tahgj2007)- al € mdagm an' én sécak ve neml
ayl aki dsapat ma y¢ke taadhh-mi ng keeatnGgrn eéegrddei ree  ne ml
be°o| gipikdbmada3 konut binasé, 2 endg¢striyel tesi
Skamus ekt °r ¢ ve bir Kehir hast ansecsjiutonhamaski s¢tze
i -in ger-ek elekeliclh] enmetyj;iks aehtTenkmeizh jd@ms t o s

ayl akaydedlhai.«k Kayétl ar , bu b°l gedeki Ssoj ut ma

tahmin et mek .$i-maol ksuydmnegd mékl ar éna g°r e:

perde ve pencerge® | kgeen aermea rag ma | ek iélmnmam ik Wwl°ll agree
i -in -.0k.etc¢kiiflti caml & pencerelee,-atekardaki
uygul ainlmasgeo] ut ma vyakagmdaz &K da a 3. Penceaeterab i | m
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boyug  ar e kgergké seviyeye mdirimeliPencer el er , od madz atgeyna
yakéenémduysat kEseménadlymBigial ayr° np o2 g be i nt
Bi nadaki konf or sécakl ejé her od@da&sii-mum ayyqre

g°re ayaebpnmbhkeei yapeéel mécxk

Lazzarin, Castellotti ve Busat@005)Vi cenza Hastanesinin yexi./
yaj] éK, radyasyomi rvbversie okduyxétie raneubst! gaenk €y a h e
altendaki odal ara mékR&@BRN, pgaramatt atérlémed a a b i
rol ¢n¢g vurighhl sgpuahnaypyasaeceanbd@dmali r gek i Kt i r i
©zelrlii kkléex d°nemivedel teatéedi bmrkbinanén te
hesaplamak 1 -in bina sim¢glasyon yazeéteeménd
gel i kiBiuthialrpie® M ak ek é ndir;ty arzolay | ao le ndrag mltiop r &
kokul |Inaryleakyykdel e éghe |l eneks el bir -ateée kapl am
kazancén yomalnadkéelaz%6 @ el maséenBueahl addpii geoct
gé¢nek yaesgmxsgd |l i kl erivab whagrtleg iemeasoéma & & bndl é m .,
Toprak éeésl ak durumda ol dujmehktd a ays@&@deaenaqgidraec
giden aneldadit ¢ b2yl Ece yexil -ateée, buharl akmar
sojutucu mnodkatraacké r-.alee&k i la gk att&kddex é] éné emen
kapl amaséna g°re %4 @scatkayp&k ¢ duff eir hall uakné

Radwanve dij. (2016) Mé s & r enéamiye Kemtlndeki birhastangi; 24 s aat 7

kull anél abilirnteimiz habbi vekhpmaaé ék kontr
b¢yeéek bir enerji t ¢ kdeitjiimab-ianna a1é¢ ¢ @ lmaxdBke o k a Ip |
-al exmada, binalarda enerji t¢keti mini azal

enerjitsa arr uf u t ek n Erfeni tasgreuflui nkoglde €O, b miztkaél ep kont r

haval a@dwsimat emi , ki ki sayésehara& baal byat
mi kt ar & nraekt&da BirtbinawldkiC&® ni n ana kdé§mea]]drodadas anl a
ki Ki sayéseé i ksie vkiayteésnia o-téoknaartsiralg k add&aEbg @l si® kK i¢

atmosferdeki Co@d ej er i i | eodeijreadakar aG@ndalkirdéad&®

dej i ki k1 i jekv ek a°l n cdoer cee ne deegrair y alneneiknd agkr s oda
i htiyacée ol up mektedafiefnghas kamarD@¥rsi st emi L
duruma g°re peildadatgiiykelt aysalr Davdilardaysaal ] ale azme K
kalitesi e naekrlja kK & kg rk#®8t d @ani ana a lyt meé K
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Vanhoudtve dj. (2011)- ama mdaéBe | - i ka hgst geésiéerhddir S
haval andérma havasénén éseéteéelmasé ve sojut
termal enerji depolama sistemi izl elKuk lué um, Bel -i ka'" daki i
kaynapbompase si stdemlYeriandeén slwiyui akékl ar & Ve
pompal arénén enerji akéexklmirke Bvearmémaalkde ea
dengesi, €sé pompasé sisteminihébikaizaailar a
sojutma makinelerine dayaleée bir referans |
ol duj unmi.BWw,sttegam ° 1| - ¢ m1280/tonkeikshir Chaozyaulnkca e mal é k
gel diji. bu$@nmackvis-iimms ele nped rr eekemakifesterrhahekedrji

depolama sistemATES261 ver i ml il i k f akteXkrAyridoeca s uvan
hari- 8,4 yeéelléek basitmékr geri ©°deme s¢ires
Yau veNg (2011)- al e kdaad caake nve neml i b ° | pgrebleraimi dle ma n
al mékl aghuk ¢° z el probl em, ameliyatl ar éeén b a
ameliyathane i-in -0k °nemlidir. Geagahikt e b
ve genel olarak klima sisteminin mantar by¢
oynadeée] émekteadb u IHaewi lkal i tesinin yané séra ikl
d¢zeyl de - ok °nemlidir. B uak Maekya WPuirajdya |, a
Hastanesindeki ameliyathasee - i, b mi Kk al é Kk manén a mélimdsstergina ul
enerji ger i kazaném -arkée, kurutucu mém al é
Bu araktérmada analiZTRNSWYWS)siam,ld@a slyiom g ipa logn
yararl.anSGlmgékasyonl arén sonucunda, €sé boru
taraféndan t¢gketilen enempknEner-joij ungk eatzian

oranénda amakhkymay&, baddlameén ¢ gesi,budainceleanen 0, 9
t¢m si st eml ergerePrdeesmen dsa;, reers i k.®@dlaamademiué unens &
ekanj°r¢ uygul amak, enerji tasarrufu sajl at

problem n i -%zmek ioliamrdakit eospi tseedim mi K

Abanda veByers(2016)i vy i yonl encivr ibli miais elmig k e € n eni sczer
vebu s¢reci k o | bangy bilgi kmiodelterme®3 K16 iimaisnell aakeu Il ece ] i
dejerl endiKlnki kblkar akM &ma-el agelndran BKdgriamel
kul |l anél ar ak ¢omamodedemh. & ykakt it nackaiilergble ar & k H md a

gel en enerji s i m¢ bira clan dGneen yBaildiky| Studidy a r eamké aar € |

l-¢é¢nceéeseée, Yexkil Bi na Stg¢dyosu'xkned ab ufnarakrliéen bti
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enerji seiki¢zearkiineewrar lrakye@nél mml ere karkél e
analizine dayanar ak, Iy i y°nlendiril mik bir
enerji tasarjuf or sajBna3pgEimeeke s¢rede en i)
bulunduju konumdh®&0A aadepeg ¥ ok miAigdRenrd& r ¢ | mesi
go°st drimiamén uygun konuml andeéer el topamday7D586 b u
kWh elektrikve 27988 MJgaz tasarrufuil® 7 8 A e n edejtasarru@a Idiey etdii | e b i
go°r ¢l mgkr éca, bu - al élate&cenBuilding Stedioeahedamanan b u |

dej ernludaird,gjegak bir fatur.a il e dojrul anmécx

¢comakIlvYg k €2603)- al e mdaglBr zur um, Kars ve Erzinca
sojuk illeriyal &taéh mhosprég katarent mewm i rl ere g°re vy
kal eénl é&]0&048 & Cl@787mivd 00885107mb u |l mu kO® mtridreirz as y o n,
d ° n gmabyet analizinel a y a n d. Buvalardeoptinumy a | & & € Bunylgéuyjléandej é
nemli ©°1I1 -¢de emeTKagairufEtr azsua rurml i3 G/nf,dar$il| 242720
$/mPve Erzi n®agint, ge-riin °@emers sér as &y7l ajagk, 45,

bul unmuck.

Bol at2008)r & | & k mla¢sréknidyae " nin d°rt iskaniimxn é | grtsii |
yal &tadmnl ekl ar &, enerji t as$ arhreusfal pFraamielkée Qg
b°l gel erailmadedkni ybéiln ék € dadecama ni kavyameéayé e &
opti mi zasyon, yakadm zd?®°nneg ¢dsa¢cy anaddleiamtakaakk & m¢ r |
doj al gaz, akaryakeéetl, ga&ewe l(ayreE) malbamealbragket r i k
polistirerBoquellidaeni ke yakeét t ¢ ryear ek tbeagjnlléé kol laar
2 ile 17 cm araseénda, enedai veagarrufdeme

le45 y&lénalraa deji ktijini g°%ster mik

Sismarve di . (2007)- a |l € mdaa@ry r ki y e 'derécey ¢ (DOYbKCIl &g el er | ol a
(DD: 1.450), Bursa (DD: 2 0 3 ) , ehi§BCk 32k5) ve Erzurum (DD: 856 ) i -i n op
y al & B & akkaal séémléaérkalkare&r mgk kabBt andardéna (TS 825
gen (DD) bel gesi vardér ve bu b%lkelfamrddleil
g°stedmebBtear| aryalénéewmpt & lmakna 9833k BLEBRE] €I
0,047m Es ki ke 0,06tmveEN nur u 8i0- iCftm ve metr ednajr e b a
tasarruf d,288/mmBur $ a2i2h$/n?, BEs ki k e BSOB/M%iE-rizrur um i -
567 $/nfol arak .buGenimu@ai& meni r282y-aBrur s a228y é In

Eski keli8yeli -vien ELZ4rwérd iolianr ak t epsinpumy alee@t & mi
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t a b akkaalséee | &l Im@020mi B u rns a0,033m,iErs k i Kk e G047m, Brzurunm

i -0085mve metr ekar enerjbtasar@fKa my €J92i$ék Bur s al,76 - i n
$IM,Es ki Kehod$/m’ E+v z o r ud@2$imfhiens aplGeminé R d e nkez nsigrr e |
i -496y éBur s B86y-éHea ki KedhlOoy eéli -ver ERSBy dblurh uin-murx

¥zkan vX®llPpreaarcer e ve dék duvar al anlaanergsin €én d
i htiyacéyal é&iebd akkdatsedn b érgR1P 2 snterhi kullanarak nc el e mi k|
¢al e kmag syéa kb anta® mieme |l er i , cam al anl aré ve ye
dereceg ¢ D° | gesi i -in. gRu -e&l exmanéepymdertadbbm&ad &
kal enl ékl aryakete tyagkeétemi Q& vevSE® gidi cirldigllexis € y | a
salBreem et kil eri &ejoeai eimldaménden kadean drué/mar0
ol deéjsyia | ét ém enas zregmes i pol | wiyrakddjk®Ipg &z XKPSI |
otamdad ° rt b %leg @ls.iéB di IhgER996i$/mi, . B° | @EG80$/M, . B° | ge

i - 46,613%/mPved . B° | 3071i$itiemer ji t amwmak rwé uy atagd @amén
s¢relerli. BeIrg@yie2il ° | §,236yie3li B° | ¢,498yi evdéd n §E |

i -13n46 yel olbmr alkd &adzemesiin XPSvey ak é b ¢ a | gaz ol
durumlarda CQs a |l EamEeen %50, 91 o r,adeakynad aé t aézma IXE&NMEzEéennee s
y a k &taér d udjrumlarda CQve SQ sal eanE@&54, 67 or anénda

g%zl emlemi kl er .

Liu ve dij . (2019b)y a ké& s& Kk eherji binagnée( NZEB) s aj | aegegirverimlin s ur |
°nlemlerve yenileebilirenerjtekro | oj i | er i o llaa Enarkvenmk®nlgndedeny € r mé
ilkinint er mal éwya] léaaeimd,s jeyu biegn ysadjélt@mmasenerji dur u
t ¢ k etVa2idryie orandeazatd i | e®zeecljlii kl e - okesoiwuw&r b9 ¢é g€
iinésé gekat g@me2BV/ntK, soj uk bRLOOREW/®AK, iakE o
yaz ve so0]uk ORex3sWwmlKges ecakiyalng evleeiseid, Zsik- ikré k
0,40 W/ntK ar as emalsaé od duluenkutkK ki nci s i y ¢ k penkereper f
sistemleri:d é K pencerel erin neden ol duj u-68negmjgi
ol ukt;brudwejner jées kayanésnhdcea i -2 siandiy as g o8& 2008
séné ger-ekl ektigmdcksi¢c] ié skeeklgierdaeyngdimdaink pasi f e
al enddujaé,nd-aat é ve zeminl er i 01588néK, geacerelardge n | i
0,80W/M?>Kol duju tespbD%r degdncgamex!| @&rsa@k kgpzancé ka
ki ddetlvie sojjwk b°l gel erdel SIHGQ nd aj eriik s mk mk
gerelddgk yaz ve sojuk keéexk, sécak wa@arzu vées e



14

kazanémlarénéen azaltél mBéeeneenaoggehemn)| agary:
radyaspnu ésé kazanémlaréenée laemétabahaekkbédr ayal
ger ek t3HGCnirdkegfkeerni i ht i ya-|leme net kviel eyraizreen g°°rl
uygun ol acadjig esa itrdeenqp@Eeaenrc er e/ duxdér ma zzmnad lar\e
hava ésé gest eihenné mlYeénlgnebilirereeti teknblagilarinolanak

sol ar ter mal sistem, solar fotovoltaik sis-
r¢zgodr ge¢cenegn enerjeraktiaedakmyak! @neknl séP érF

saj] | amaldia @®ltkuk!| aré& bul unmucxk.

Marszal ve Heiselber@?011) Danimarkdd a B OL | Gk+katénetlsdé ¥ e n e@égj i bi
i nc el eBnateplam ala@7.000 nfvekuzeyg ¢ ney cephneikBsémup, kht
i ki nci k &€ s @ma oitdlam&k @l limatbdana sahip 114 modg¢l
Mod¢l er yayp&l ektaebne e méj énén optimizasyonuna,
i ndiril mesine ve bina akust ijid@sréent may,i | sexjtut
haval asdét exmi |, ortam hsmweasbhéajVve& d@JdmeKESEN eproj
i -mekteditr Hem al an élsléatnnéam hseénu atkeveekterlr 4w, t e € p o mp a
-al éxkt ér mak i -1 tovol@gik/'sobr keemalkumluneua birlikte fotovbltaik
panelert ar af & nnoelktedir. Btoveltaik/solar termakurulu mu t ar af éndan ¢
sécsukkul Il anéeméneénmakietb\we e & € kK pmang a s € i -1 n e
kul makéhdRlran ésydrmhensi&sdéetmmaya dayal edéer .
mer kezi ol mayan mekani k haval andrakmay d yfagke n
s & c aikh tsiuydakwvB/n?,1 4or t am és eikwhntt cBienha mi KLEt i mi
elektrik 76 kWhm?ve evde kul |l an?bmliunimBehsd kWhk@éan f
panel |l erin ¢ B&Whn?, polar tarhak dnerji,8 kivh/l#2e ését ma po

termal - ék%éslia@j] 20 hlcB&dm/pmaa-nénséekn d a n ¢epfotovolik i ml i
panel kurulumunuriotovoltaik/solar termale birsolaré s &€ pompasé il e bir
ol duju or.taya -ékmécx

Schniederve di . (2015)f ar k1l @ i kl i m b°| gevieer i mad e Pasimukt e
evlerson derece d¢k¢gk éeésétma ve soj udganal ayysakng
yapel ardeéer . Pik ge¢nl ¢k ortalama Z2sénmal v énce
ve yfeaydkl é enerjhiimiyal eapténidadér .k WKI k fAPa:
Al manya' né-Kr ®aramss aeditn kEBwnt-eadadandaiklipndnkdi
b°l gel erinde Yekaterinburg, Tokypur ktaamgdfagr
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temsil edilenpasif # | eri n ger-ekl ekmesinin m¢pasfegmn ol c
Enstndegsgel i Kti ri | easyondpiongar nainké yh iaagifoes imaaglli | mi
toplamdal20 nfy ak amolanizaemm& n kat énda ot ur maise/i mut
yatak odasé ve banyosu olaephesasté8pwncknt
g ¢ naephesinde istoplam11 n? gelmektedirDuvarlar 115 c¢cm t uj y al @& teé amtP&eS
bet on ki remiyval @&lt tdhgonddrau mMEPduvar | ar é vV e d° Ket
yapél lhemraeéak.i me kani k hav adeamedké¥Y enkaa toerrai nnéb ulrz
bir iklimdir. Ortams é c a kB3 8k U&rdepe WK ker duvakatisaOpe £6& &l
W/m?K,  -i atD@ W/m2K ve bodrum tavanda,@8 W/nf. K b e | .i Tokyeeve mi K
kanghay, subtropi kal sécak bir T klimdir. K
Yaz|l ar sécak ve wmwembodi um Dawvank at-daayeE&lsaE&r g es
Duv ar020W/miiK,- at €0,16W/m?iK,bodr um t029W/nf.Kiad ié mLase K
Vegas, tipik bir g¢n boyuncavelbyryw kbisré ciakll ié
ge-irigamns adkevl aar0,W/m?K, - at €020W/m’ K vebodr um t avan
166 Wint. K al. e Mm@k Dabi , s é&cdaikr .v eEnn eym)kis ebkiCry ai zk | :
ye ul akér, g¢nek radyasyem ewainyalmakRt0a djé& ky
| s & gaplikkaitrs ey adluav@1BW/mzKi -na t €0,16 W/m>Kvebodr um t avan
021 W/nt.Ko |l ar ak bve $on olarak Singapur, tropikal bir ikldin. Or t am koku
28 UC ciswarakn d&Kiar, ke¢-¢k genl ¢k dalgal annm
oranl aréncaeolyél k baysakiatt tsiadyuévldagl@Wgielk, -i a tgée n |
i - 028BWmM’Kve bodr umO036aWmnK ioclianr ak .alwlimaediélt
sécaklCéejwe 200] ut mi tsnélcala ke @} €6 Y261 ék ését ma
Yekaterinburg - i AkWh/27, Tokyoi - i n 13 K\Whi/gri ay 9 2 Qas¥egds/ m

i - i ,8 kWh@7, Abu Dabii - i n 02 vekSiMbapun - @ kWh/n? bulunmkv e g ¢ nl ¢k
ortal ama éYekaterimarg y- J&BIWEN?, Tokyoi - 9,7(W/n? k a n gih-ai§,h

W/m?, Las Vegas - 9,3iW/n?, Abu Dabive Singapuii - OW/n?o |l duj u s ade&hhme
0] ut ma e n e rYpkaterinbyrg e 0kWh/heTiokyoi - 1,2kWh/n?, k a n gih-aiyn

7,7 KWh/n?, Las Vegad - 12&kWh/n?, Abu Dabii - 38 kWh/n? ve Singapuri - 38i@
kWh/m?belirlenmk ve ge¢nl ¢k ort al aNekatesinbrgy t maw/ng, ¢ k1 er
Tokyoi - i4nW/r#, k a n gih-aiy2nW/n#, LasVegasi - i 8 W/im)Abu Dabii - i n 10
W/m?, Singapuii - i4W/nGg |l duj u t eSenuti-fead!llem ke i i nadles ek
veya sojutma y¢ksi mierj ealltednda Ob oM/ um mu K
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Naji vedij. (2016)Ks 't a n b unld eb °blug eusnian 13 0 me-tirne knaarlez eknoe
f a r5kgrupduvar tipio | u k t. Bu dovaktiplerininf ar kIl &€ éseé 11083 i m Kk
w/mK , 0,04W/m.K, 0,06W/m.K,0,08W/mKve farkl e yal&#6,8mlOkal é&n
12,14,16,18 20 cm en@&ceke mi kK derert aesmenrdjai si m¢gl asyo

EnergyPlusilel 8 0 s i nmoll lakshypuxrntoplamé s €t ma v e s oleaerjima i -

teketimlerd Siemalpd saynon& ke rail lgeorrii t gna fkad | ané
makinesi ELM tek kama nl & i | er i bméeanisie ma Ini bg irni°rj r &jneme
ardeeyapayANNveGenetikalgogtmaGRa r Kk € | a ¥erilerin ®1@meé&] i t i m
%30y test i -. nSkrud-kawmkéd anggtkaleama kared ihatma vieN

setinde ELM, ANN ve GR - s &r a s,85y3014 v @8747b u | u ntesued setinde
74,021,33156ve31pB4dej erl eri el de ediédniyillg.r i Kmaealeeaamd
ol duj u g°rEhaerjkKnnétsck e tliemlkeernil indavey at saemehseg éea
arttejée zaespi degedicl] i K

Ascione vedi] . (2016)- al é k mayd me ¥ nKKHi8Qlv g a2 8 A5 vy éildedilere ar a
hastaneleri temsildnir hastangi referansbine € ol arleal ks @ pmii kni zrda y o n

genetik algoritmaileal an ésétma ve sojutma yay? nerdegk ma l

g¢-1l endir me ERMidrire $pe redilmesia manméa Kki nci opt i
akamaseéemwdaERM | er , enerji tteirmagml evrei nyiemn i U el
kaynakl aréndan yakar ERMmagal vObeé¢ebiylakh & k a h mg
paketleriy e i | gi | i y dtnécrid m emeelrij yi e wtalydt el ia nmti. &Envéel ngél
uygun mal i yotak 1i. 1-s°éz ¢gnelreir kazaném si stemleri

ve senr2Bfl gaselreéc ank $ dufnl wegaeok akaladrs kWb a e &
el ektri k ge¢cegne sathmp Kkoimndtienmi sdpf e enmg k iESIE!
yézeyinin %30" unlue ktapil lagam égypgeeykain-%30" 1
kristd fotovoltaik panellerb ul un mBw  -rl& z ¢lmlrei nci | e nyearl jdia t
y ak 1%l1k2e,k2 or an éndlat abs7a r9r kfVgloddampdliyatin de § el ak é k %
or aneéeindd2zadk2k tvgGOge K desjeelrBEace e @l BHendbabir azaln

belir.l enmik

Calise vedij . (2017)bir hastaneye hizmeeevr en t ek bir ener ji kayna
ését ma, soj ut ma Ve el ektrik eineirn i lgemri- reiknh
trijenerasyon(CCHP) tesisinineko n o mi k eneirdjiaknave zi avr g g mé

sojutmg-tesi gi TRN&E¥ Sdiomamimen ol aCCGHP sistemmd e | |
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performansl| aréné maksi mi ze emenke ki -vien egk-o0 nfoami!

stratejisni anali zMet oni Kkt @raf éndan sajl anan ter ma
veya daha az ol duju Ter mal Yék Kzl eme modu
Ter mal Yéek Kzl eme modu ( MPST-LtTe) , - ahleé& k azna nmaont ¢
yé¢ke 1zl eme modu (ELT) . Dinami k sim¢gl asyon

stratejisinde de hastaneye enaeyghbikl,e ceekjon osnt
var mékEner jiena-iéywig nadflaenlkimr i k y¢@r €a3iMivh nermal
creti.7mMmMWheée absorbsiyonlguesomunma | 8§ ueMBh T

stratejsi bul unmuxk . Anc ak  kaybolanédsaé 4n%0d e MWl | e, bu

verimlilif] irlerinee%38,%Xa® k @It dduejjue -veol sacrmk be¢t gnsel
%756 ' yaoledkvtu di J er i Kkisin deanl é-konka dsathraatde¢jk ¢ k ol
TLT stratejsi i - ver i ml%89,9aj ve MPTLT stratisi i - i n %90, 3' e ek

belirtemmedanébakéel dejénda, TLT, biMRileheni ve E
tasarrud e er |l €ér a%2 41l ae %28t es pnlk Sonélaraligacirki ©° de mi
s¢rel eri d i KEkKTastratejsimnleann d &jJi € reckao n o mi k mse.KkTat ej i
MPTLT ve ELT ge¢eriatedetmeraged@li meh édsgpl anméecxk

Dutta vedij. (2017)bi na y°nel i mi nin eneiginii dtestkaeytliamid ég:
onayl anmékn 70 iderleyidk grogram&ullanmé k | ar . Far k1l é y°n
pence el er den i -eri kairrkeen ags ér alimérar var & uz e
I kIl i minde g¢neye bakaannc emeéEmc eerne | fearzdlean o©8lsdeu jk
kuzeye bakan pencéed n i zIl edi Jini Treppkt i &1 mmklleerbi r
sojutma y¢kegndeki azal maype ag° stasamelanmeéekn,
ma n tedadtleyidt abanl €, g¢nek yolu il eebg?Pl get eme
bir TRNSYS binammdel i aracel é&] égil m¢ | oal suyksbnucy -trdpiknél kK m a s
i kl i mde bir bina i -1i nemaksimank ener)i tasardiféarnuazicaa m g °
ayénda %14,9 ve yeél Irmkn o%a,a8 aonad bBépomenktpid | u nans
analizl e, °nerilen déek g°l gel eme cihazénén

i -inde gelmiigi tespit edil

Kalameeg2007)2003200 5 vy é |l | aEstenyaal® d s mpd v a ki | evin hav.
hava ka-all abriéernas ahla k%limg umBigalag ke massagy ey aapg € n
teknolojsin e vV e h a vset| eanml deérr i nmae g ° r Standargé BléwedDaon d € r m
basén-l andérma tekniiji kull amilkaTiapgi hehaweai
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yerl eri ve daj él eknd zaé&lé°ntée sh e |l g ®rl ¢dnoteya n ki adneedr eak
kull anéll¢gmek eri tabanénda 50 Pa ba@@hmf ar k¢

,ortal ama hava dbeyliukni nmd ahvéaz és €4z,d9% rimasza €] énda

denetim kalitesim  ©° n e mlo | oynade] éKntceed pinte ne cckvdl 1earjidee
yerleriolarakTavan/ zemin dék duvar ile birlexim ye.]
yer , hava bariyer:i sissaml ger ndeémlrdadcevduriak

haval andérmal lk&nal kape jpencereee alnapiédlar bhureadas

tespit. edil mick

Goia (2016) - al ek mhseEndhi biir-i af ifeammn Eb®hgeékller i nde
Kehirl erdeki b i optamure pencarédupah @ma@(WWHR) ey @f € nda ©° ne
aral ekl.©pt b mumuWWR- ale] fea i lkelirbailunank | n ml &30&ke - i n
WWR < 0.45ar al é&jedndd eWWR kdej erl er i Osé o At Fmank
séraseyl asinde n ©g 10600p0% laizey cepheinde Osloi - 0,37-043,b at é
cephsinde Osloi - D,37-043,d o] u sdepdslei - D,3v-043;g¢ ney side phe
Frankfurti - 0,3@-0,45,kuzey cephgindeF r a n k f @40-0,45,b a it @ simde Ryamkéurt

I - 0,37-0,43,d 0] u sindep-tarkfurt - 0,37-0,43,g ¢ n @&ephesinddkomai - 0,2%

0,35, kuzey cephginde Romai - 0,35040,b at é sideRdma 030035, doj u
cephsinde Romai - 0,30-0,35;g¢ ney c ephes D200, kdeeyi cepbsinde

Atinai - 0,3%040,bat &€ cephes 0303, dAdffiunaephesdB@ein
035 ol maséeWWRnek ut ey k decjew hwees i mate vyea nsl éécka ks el
i k1l i mde, toplam enerji kuyd ageEméndaha@¢/idpneke
%25'ekadarneden ch b i | di J i. PAurlaknmukna ayr éca, uygun |
daha kritik ol dakium iikHK liinmlee rig moklgdeuojautni uma | ar ¢
WWR deajieriener ji skjudtl maéemeamamardg kol lkaplél é K t
yécksek arépeatgspi b-edi |l mik

Thalfeldtve dif. (2013)Est onya' nén sojuk i kliminde ener
pencere °zelyalkétemeuaanke amu adeeek (gWWR)el e me dz«
czere maliyet optimal ve enenrij ibea-iérsléennteayne e

Bu cephe parametdelysri sédék glanweeg kig&ki yhikaal
maliyetin i s a jeleldenedilebilecekrelyi enerjiperfe mans é i - i n .o kteif miaz
d¢ K&Kl eaa@mll,geakl i g¢é¢nek koruma camlare ve vy

keffaf g¢enek koruma camlaré i le karkeéel akt é
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s al écamlarlg &incieniyip er f o fisenl@elirlenén minimum pencere boyutunu takip
eden «keffaf gének  kor.w may rcéacnal amiéryil mu ne | ideey ue
sal énaml el e sojutma y¢kenme miagknul ol steuwki.y eRle
-al ekxmada bylmuopti mal duruml ar , csaanh | édoiré nel rea
kapl amaméwn] bukeffaf .cam viel e5 yba°pl éshentéexkcammf € a f
yé¢ksek sayéda b°l me ve kapl ama nedemeiEpl e d
iy i enerji pleqd fwe mhr g EF € p&%3F,p reakbol WWR'dalde

edilmi. k

Aydinalp ve dij. (2004) Kanada konut sekt sy ndesétathamanener
model | emeikr iajiéh kbimt @ min@lké emma d a vekitabin I€1Q98e | an
yél éndaki hava sécakl ejée veamiklegr iarialke é b mak
edi |l mBu veriler de Kar@7ahdnanimnléann tEgsjeditnae r isrud &
eki pman leteivesosyek oalo mi k ©°©zed | aykrenti élha ouieingi |
Her i ki model de -ok vy¢kmiekl abn rie gieanhmdient eprentifr
kat sa@ygéepeérwRe 0s @rmaédslié t Rid e] €87b u l0u n mu K

Netovedij. (2008)- al é k ma |l &Pra&n dba,} nSaverisn&a&ir j y°nat iet
tahminara € ol ar ak hem dal&Shanoidte | b inri yhaepma yd es iaryil
HVAC t asar ésny one yd@anengyPlesnar Kk €1 a Kkt Eame-kll arr, En
te¢ketim tahminlerinin test edileal eg@eéi sualba
g° st eyYiSAmoklelleriileilgi ol arak, daha bmsisite (daldaclar
(secakl ék/ baj el nem/ §gyhernéa&dmdna siy oingyk egtiirndii
ger-ek dejerler arasénda -al ékma g¢nl eri v
yakl%uielknkr ortal amaRkyrabaang®sten nem ve r ac
teketimi ¢gzerindelkndhkeakatrte?tnemhi dekdspguocakiuk

Wong ve dij. (2010)g¢nékéej e alan ofisirmimabpeéee (V¥SAN
g e | mik #. I[Giedi parametreleriolak toplan do kuz dej i k.lDetn d&aljl il ke
dék hava ikibkgbhbhgk ofFtalama kuru ter mometr
termometre sécaklggreek gregandyiaks yydmb aviendg ksl J k df
dej i kKken Dbtiansaarkéanpllaarnéa ( g ¢ n e K daé-ké kd °€l] gee | egngen
olan- eként é& ve yan y¢zge- pr ojoelkasriayko msleed-iti@) mivke
cumartesi ve pazar). maakde nikeaglamahekdai BEokul
ol mak czere dert Y@BADBEmMm genl ki bi na ener ji
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ol ukturmak i -in EnergyPlus kulméanémalhak bi
sojut ma, ését ma, dektdiekn!l Bt mh a nvSatdiffeomerimdiiin N a s |
kat say é s<£o jsuetrn@®3ie-Isiegnt m@940,a yi dné n | a ®,993& vetoplam n

el ektri k kull anemaigkmmel Ot &P e aahmlyzi g9 €t
sonucu, ay @&8,2 «sk tahmaindein %B,® fazla tahmine kadar e k ¢ - ¢ k hat

ger ¢l m¢gk

Dongvedij. (2005t r opi kal b°l gede bina enerji t¢keti
al goritmasé ol an ndie s(tDeVkM)v ekkoirigdpar'dnkaekki nderlte rtii c ¢
vaka {1 alr@kmd ar ak .Hagasdurgnaulverilersie -iidgyié&kh ort al a
otam kur u ter momet r e sgél coabkall € jgés, & gbkarjdéal d Yynaesny b h
alenmMedel | erin gemésukt i rdrmaneasyt|adlle ft etIgmaldad
tahmin sonu-kl¢garéekn éna r3a niveedk ait skalgnéd baéypazdes

sahip olduju bul unmuck

Li ve dij. (2009)¢inGn Guan gz houbikre hafiinddebi nasénén saat|l
tahmin et mek ri -mank idneesstienki v(elk&M) okt hmasmermka
g¢nek r adypasrysaomeut rgea lredrii Sa Imgrl eaks yaolné rsméw - | ar é
gel eneksel gesi niyrayal em moBR) i nkdw ngendleane a i

sajl ayalwviel sog¢juitmia y¢keitammieniki ol uwwt wWiuinak u

lIbeigi vedij. (2020)- al ék mal ar d udhaa,n Krianm'lda ému ener j it
-0k syvympay SI(NWISA) Amddel,igi oduktfwakm@k |l eri nin
czerindgaeki deflkrl endi démeli ri - d my akra pésl,ad&A an al
kul l anémeéeyl a; zeeneetngtllili B kK ¢ R e t & mi bu.l mawlal & & & n
-até ve duvar éséelekgemamgenrlki hékat sarasma h
ol mak ¢zere alte Kkrisitolarek kabal edihing ¢ r elarkki®delj n € n
teketi mi.h Sereu- | mi ar ak, i ncelenen yapéeisién e
aracel ej éyl amaGeyrPenttiekmi Alig oer i Swtniumil ae , e ddielnmit &
optimizasyenath&rmremastaldama ener joren étngdkae taiznail ndi
g°st Brimiakn én e n¢gezrerii ntdéek eetni neitbkiinla sfaakkitrPir |seary ¢
seviyede duvaeé s € | ge-irgenli k katsaykEs g man6 yy%k whe
sézma heé 286,08 eerYdsHAlg beazer ki g © s t eHBEnenji optimizasyonunun
°neri l difji Kekil 241 $ke aty deskal rerkutfi reid inieescieyjlie b u
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Boyano vedij. (2013)br g s €t ma l620ndd laanné bdi r bi nanén Ener

farkl é& i1 klim b°lgelerinde Tall imayr amétxé raird
Sojuk b°ligd nT alrkdiad emmear jné |hab@kkevh/mbmi | u N ek ma
soj] uavemla v al a rsideant (AMAC)t opl am ni hali enerji t ¢ ke
sojutma ve %88'I ésétma i -indir), ayrmuen | at

Orta iklimib-ilmgeocsriti dlomma jay ¢ MG Vhin‘mlarak tespit

edi IHVIAKC t opl am et hai nen&njf k ¢88I16%4 @ t ariav asrreé A
€s éit mamgeairrr ekl Aywrdiemn| at ma, di Jjer durumlar én
t ¢ kmatnie en y¢ksek katkéyé sajlam8&erekgkbhEmj 6P I §
Madri d i -ai nenoerrtjailya@thgi®e tkiviimi h e s a p | @rtalanzara,
aydéenl at ma, toplam enerji t @ k. €roplam nimieene®4 5 o
t¢keti mine HVACdiKaetrk éesree r%p4i5 kvuel | aenceimIBairk %
b°l gel erde cam oranénén %30 ve aydeéenl at ma |
toplam ener i t ¢ ket irnmluefriiarie-, %8901 TaBdMakridi -ei nne |
i -1 n B%B476,83@ndr a i -%2N1240418n I6l@RAluNnmdCaa m or anénén
ve aydéenlatma kontrol ¢ngn %50 ve %100 ol m
i -erisindeki ener%l00Maamrn @Gil3drarwm3ags 7T,al b aomdri & |
%1575%3150 or anl ar énda belirl enmick

Evinve Ucan20199h er biri T¢rkklyiemnbhl dgaskhie teée msi |
Mersin, ¢anakkale, EIlI ©z&é] ve Van i ren(BPSgkstr
poli¢retapegPURRWIMBE®Re mel erinin dék duvar,
uygul anmas&kate H? ne kimketl eimSiemesr | ara g§¢m, I
dejerl eri arttek-amg@pekmumylhkaE € ieimadketiléne n & €
dék duvar, di]j er y aoblateaen maligele ne nhkRekapldmé kat as & n
ekstr¢dei lpoly atadltree®lieém-saat,éya g°re enermecxk.mal
Tak Y¥enyal ét el éryiddmubkiOsaazlad nmeae@8 8 ¢ k ¢ Kk dej er |
t a kK yalnatlzemesiilk apl an mé ky Jpk sneakdalC Bse¥emép ol | ¢ r et a
y al éntakemesi ilek apl anmék bi nadaHeel dseenadiylbmuk -
dejerl endirmel eri i -in Yakam D°ngdnedElddDe] er
edi en sonu-1I| ar dan dyéad mdaul vzaer ndeaskiynailtna tkkeeing cemg | z e

araseéermndiali ekjoi en y¢ksek mal zeme ol duju bulu
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Gustafsson vdij . (2017)- al é k mal ar énda, Avrupa ofis binal
ekonomi k fi zi bi | isihie@sa knti é&.rReseekelem bingeasleglt éaxské t me
sojutma ve havalandérma sistemleri ve g¢necxk

farkl & Avrumpadi klaimmke sii dnegf earsim@iad ywil iryéd m y e n
durumlareé i -in nihai enerj i pkardsalkfimde Poevei Akd
kuzey ikliminde %70'e varan oranlarda refetagsr é n 2 a .MmEX0 ayemidd t@llam d °
mal i yetl er, ¢Akdeniizmdies ksaémaassad-ybbibgkvekuzay iklimi i n

i -%bhl' e kadar ¢az &ldml dévaed/kag ¢cnee K kK IPIVI gricrdeehd see |
mal i yetleri, her hangi biyre |l dlaa A&ld&@jn26abma Kké |i me
kar asal 1BKMm’vek uiz-eiyn i &,6Gi/miyekiadian .d¢ kK m¢ K
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B3 Y¥NTEM
¥zel hastane pyremjeagii ivleg iamha -, | admahm az el ekt
maliyelive CO;s a | é mAalta@lm@nimuny a k@admn g ¢ s ¢ mal ibpmadelimi s a

ol ukt udréurl.maBsué b ajohtwemd d mp°® ot emmakt adeér .
1.Binanén Revitte model.i .l e ¢- Dboyutlu o

2. Revit model de pa&r§ madireev aelra md éa srémensai s t
zamaneéeé, metrekamgdbakabhmadyr g¢- Yk yojun
sojuk ayaemhehtdaseéme ve kur utamad ¢akyeanr gniozkltia své
ésvée metrekare alan ile -ate, duvarl ar, t a
ge-rgenli k katsay@glae& esépé&dmacamneéimerkiant sayé
(Autodesk Revit,2022)

3.T¢ér kniiyne far kl € b° 1l geMabatyg Medsie Mardin| Kasnt afnkbsual r
Samsun ve A\ malyetve @asak ni éanalleri y a p, énlfaziaesedi
t ¢keti mi,yatkapn admf nge s ¢ Aksadyiliy e 238a lotl eurknaant i f 1 n

incelenmesi- at €l ar, duvarl,arés¢hutmmaa dwren nhesistaalé@a nadr éér
aydaétnma et kinliji,, hfaivka biysgedzlngaP nd rearni |nadevagb aj | €
oranl ar &, ¢ &meanmeen lddagéalrnea wd ar ak ortaya -eékar
y é lelnéekr j i t ¢ ket i nslad ram,&rkaarr Ibaorné,i ok amién e vieajell

toplam maliyetleri | e dtluwezk ydé&® ne md ey aa lahknaghksisl¢ge crak| 1 y e

bulunma .é

4. Al ternatifler araseéndant gnadktsplammaliyety e mi
karbondioksits a | éveyanedaimng¢s¢ mal i yetine yol a-anl a

-0zemlerin belirl enmesi

5.S5e-enekl erin ol uktnuar yiampad &@dudagtavanaenn da b
d° kKekneepé oer epein-in Revit k¢gtegphanesi ndees ébul
ge-irgenlviek pkeantcsearyeé sgé, nek €&s kazaném kmatsay
Revit k¢t ¢phaymeoi mdd elkerbi miat an dej emekanl ar
el ektri k ve sé&hhidMEPeConstsuetions farnBuildimys and Spgiksh e n
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al énmakeara dk®irr. se-enejin olukturul masénda ya
s e - Ve lGreen Building Studio (GBS) da enemialiyet ve COs a | eamarhi z i yape
Kekil de 110 kyeazp eGBaS adke vaenrailliezr el de edi | ir

6. Bu verilerden 7 7 tanesininfasé&l el enll gbe&} mai |
ger -ekl exktiri I3n3i kvteirri. tQesrti yseetkianlianol ukt ur mu

7. Ejitilen model t¢e¢m algoritmal arl a 33

8 . Test ver i setindeki dejerl er il e ya

karkeéel akt éréel mekteér .
9. Derin °Jrenme model. ol ukturul muxktur .

100.Yapay Zeka ad @momad sperfoarasskrigerolank® k or t al a ma
hata RMSEeg®° yap él mekt ér .

11. Sonu-laréen dejerlendiril mesi
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ENERJK VERKMLK
PROJESK

)

REVKT MKMA[ v
MODEL OURMA [ PARAMETRELER 1
I SI TMA, SOJUTMA
HAVALANDI RMA SKST
HKSSEDKLKR | SI KMNAAN
GKZLK | SI KAZAWCI /

K KETME ZAMANI
AYDI NLATMA Y! K YOJ|
HAVA DEJKkKMK

G!'¢ Y!K YOJUNLUJ

S| CAK VEKASARINOKTASI

PARAMETRELER 2

Ul Am
U2 [DUKAR
U3 DUVAR
U4 TAVAN
U5 ZEMKN
U6 [EME

U7 KAPI
Us [PENCERE

U9 REPNCERE

ANALKZK

, TOPLAN

NE ML E RRIKVE KURUTMA AYAR SHGCG NEk 1 SI KAZANGC
NOKTASI KATSAYISI
ENERX
TI KETKN - TOPLAM AKSARAY, MALATYA, AYDIN
— MAL KYE] KSTANBUL, SAMSUN, |[MERSKN
| GREEN BUILDING STU MARDKN KLLERK K¢K
ANALKZLERKN YAPI L
YAKAM D¥NG co2 AKSARAY KLK K¢
MALKYETK SALINIMI ALTERNATKFKN DETAYLI
\ 4 v
110 SECENEKLK VERK OLU
MAKSKMMKMNKMUM ( ENE
T! KETKMK, CO2 SALINI|M
$ YAKAM D¥NG!S! MALKYETKNK
ALGORK TMA_SE ¢ KMK SAJLAYAN ALTERNATKFRKL
DOJRUSAL REGRESYON > MODEL UYUMU
AKkAMALI REGRESYON v -
MODEL DEJERLENDKR
DESTEK VEKTY¥R REGRESYON 7
KARAR AJACLARI REGRE[SYON MODEL G! NCELLEKTK
GAUSS S! RE¢ REGRESY|ON v
- TAHMKN YAPMA
DERKN ¥JRENME
A 4
REGRESYON Y¥NTEMLERKNDEN ELDE EDKLEN TAHMKNK DEJER
BUILDING STUDI O VERKLERK KLE KARKILAKTI
A 4
DEJERLERKN K¥K ORTALAMA KARE HATAYA GY¥RE S
\ 4
PERFORMANSI EN KYK YAPAY ZEKA ALGORKTMASI
v
SONUCLARI N DEJERLENDKRKLMESK
keki:En2rli verimlilijinin araktéereéel mas
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31REVKT MODEL KLE KLGKLK BKLGKLER

¢al ékma i -in se-ikeekni dU=z3e.vBobirant Zraimiki Ngmabkate s i
vV e ¢ agcel makt ¢zere toplam dakarean t o0PAl @ ma ke
metrekaredir. Ana girve kiapéseéen guwaiteyy crejpracee

uzanmaktadér, arka tarafeée ise kuzey cephesi

keki:¥z2I1 2 hassgég ne y b t B p h(ARutotdeskrRavit,20R2) i K i

Duvar | arTalo 3.5 dlazeg cephesindé36,24 M, doju cephe®sinde
geneyde v@e5pa4éemceph’@didninda 334 ¢Baneke eai al a
kuzey, do]j ucephglerindsye rvaes ébyd fa42,23147103,73 @ve 22,58 M

gelmektedir. Pencerafda oranl aré KkuzB8y dephecsiemdhe s oA ¢
g¢nheyde %24, 61 ve bateée Aksphayi hdé g, hd eolhr
mayeés &¥anrméam kk&kim ayé ortaséna kada6bdy, 5 a

boyunca se g¢ney y°n¢gnde esmektedir.

Tablo3.2Y°nl ere g°r e duv@utodeslkeReyte22)er e al anl a

KUZEY DOJ U G! NEY BATI
DUVAR ALANLARI 636,24 321,04 705,74 334,82
M2)
PENCERE ALANLARI 170,52 42,23 173,71 22,58
M2)
PENCERE/DUVAR 26,80 13,15 24,61 6,74
ORANI (%)
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Modeldek e k idl e 3d 8t aytéavipng Kkiéesiom U d e j2K oldn 20lcm2 3 2 7
kal enl &) énda aj ér betonl aDékd rdukael arsdna U a
Wm?. K ol an i ki iarghénmdamb maimz ekRme s i ol an 2
ol ukmaktadér. Zemin kaplamasé ahkap kapl ama
U dejeri? K, 3Fmwkmader . erikK,6896/W/v.ak loalradna ilk id etjat
cm séva olan 10,1 cm kal énl éjénda tujla duyv

Wim?. K ol an -ift camlé Franséz kape¢<lolaken | ancé
dékta Krenttkatman i |l e 2,155amRl8hwywap étem mal ze me
al -épandan olukmaktadeér. PekKcelran eridfet i semuU

TAVAN
Agar Betonlu Asms

DIS DUVAR
1. R-10 Yalitim Levhasi (0,0508m)

keki:lya® &3 bi | ek etnalvearni dnudeeand & dact ttézy & mi
Aksaray il sadeaovnamamedelai n; -at e, dék ve i
d°kKkeme, kapélar, dék ve i- pencerefllalo3d -in

6de g°r ¢l mektedir.
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Tablo 3.2 Modelde kul | anél an maz «lelmie k te €MER Cahgtrizcéomddae 1l i
Buildings and Spaces)
TANIM R DEJE KALINLIK KLETKENLU YOJUNLU ¥Z 1Y U DEJE
(M2.KIW) (m) (W/mK) (kg/m3) (I/kgK) (W/m2.K)
1.Dlk Y!ZEY 0,04
2.ARDUVAZ VEYA
KKREMKT 0,0127 1,59 1.920 1.260
8. AHKAP KAR 0,0254 0,15 608 1,630
4. TAVAN HAVA 0.18
BOkLUJU DKR '
¢ATI 5.R-19 YALITIM 0,239
MAL ZEMESK
0,1544 0,05 19 960
6.TAVAN HAVA 0.18
BOkLUJU DKHR '
7. AL¢1 PAN
0,0159 0,16 800 1.090
8. K¢ Y!ZEY 0,16 - 2 - -
1.R-10 YALITIM : 0,0508 0,03 43 1.210
LEVHASI
DIk DU 2. HAFKF BEH 0,2032 0,53 1.280 840 0.49
3.R10 YALITIM
LEVHASI 0,0508 0,03 43 1.210
1. HAFKF S - 0,013 0,16 600 1.000
Ke¢ DUV 2. TUJLA 0,07747 0,10 0,101585 2.082,60 921,096 1,6896
3. HAFKF S - 0,013 0,16 600 1.000
AJI R BETON
TAVAN ASMA TAVAN - 0,2032 1,95 2.240 900 1,2337
1. ABS VKNKI 0,00881
ZEMKN 1,77
: 2. kAP 0,05 0,41 1.200 840 ’
3. HAFKF BET 0,1524 0,49 512 880
1.HALI KAPLAMA 0,0127 0,06 288 1.380
D¥ k EMH 0,4063
’ 2.BETONARME !
D¥KEME 0,20 1,90 2.300 840
1.KONTRPLAK 0,0159 0,12 544 1.210
KAPI 2,9639
2.CAM 0,0064 0,99 2.528 880
DI k .
PENCERE ¢CKFT CAM G} NEKk 1 S1 KAZANI M KATSAYI SI : 2,2687
K¢ .
PENCERE ¢CKFT CAM G} NEKk 1 S1 KAZANI M KATSAYI SI : 2,2687
Bi nal arén enerji performanséné hesap et mek
standardé ol an ASHRAB k9d0. 1tddcéarr i bi nal ar én
sisteml eri i -in standart ol masé a-éséndan ¢
al énar ak ti car.i bi nal ar vV e konutl ar é t ems |
standaré ol mamasé nedeniyle ulusl araraseé standeze
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aydéenl atma ve ekipman g¢-1eri, ésétma so]j
boyutl andéreél masé, bina kabujuna aimlikleti er mo f
czerinde durul maktadeéer. Ama-|l anan bu stand
bi nal ardaki parametrelerden daha veri mli p

t asar | aAkgue 2048) é r

ASHRAEs t and d@radd rodv&ile831@d e k|1 i m b°l gesindenarfpul un
analizi ©°ncesi mo deenl dker ihtaesrtlaenred eirfeism «kbi allkié nkime
hi ssedi |l ir éseée kazancé Ki KiI bakéna 73,27
yojunluju?te, 8g2- Wymk vyojurilabjemmakead&r 22 HAa
saatte 0,694944 #.nPbelile n mi kt i r. Aydénl atma ve g¢- kul
gece 11.00 arasénda ol duju kabul edil micktir
s;akl ék ayafC, nskjakEBEul12Fa8 enmhkk ddadhése 27,79 o0 K
°C dir. Nem ayar noktasé %0 ve kurutma ayar no
i Kl eti | medstogditenahas as mademmaol arak mer kezi
5,96 cop performansl & sojutuchHl eke r%&4t5 keei
maliyeti 0,14 $/kWh ve yakbirim maliyeti 0,01 $/MJ olarak@ mé Kk t € r .
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Tablo3.3:Revi t mi mar i mo d e | d e panameetrglefAut@desk Revit2022)i - i n
PARAMETRELER
ALAN / K
BAKI NA ( 10
HK S S E DIRIL K|
KAZANCI |/ 73,27
BAKI NA (
G K Z ISIKKAZANCI
(W) 58,61
AYDINLATMA
Y'K YOJUNL 12,92
(W/M2)
Gl¢ Y!IK
YOJUNLUJ U 17,22
(W/M2)
HAVA SIZMASI
(M3/SAAT.M2) 0694944
HAVA DEJKE 5
SAAT
ISITMA AYAR
NOKTASI 21,11
(DERECE)
SOJUTMA A
NOKTASI 23,89
(DERECE)
BOK
(KULLANILMAYAN
ODA) SoJju 27,78
AYAR NOKTASI
(DERECE)
NEMLENDKR
AYAR NOKTASI 0
(%)
KURUTMA AYAR 70
NOKTASI (%)
KkLETME ZA 2417
MERKE ZK
DEJKKKE
HAVA DEB
5,96 COP
ISITMA  SKST PERFORMANSLI
sojJuTuCu
%84,5 VE
KAZAN
Revit mod el bu bil giler dojrul tusunda gr
g ° nder iAutodesk (Gieen.Building Studioyeb t abanl & bi isidrener |
Mi mar |l arén ve dijer tasarémcélareéen, tasaréer
et mel erine, t¢em bina perfor mans anal i zi i
ol makAkdaray il i -in hava «karcddkalrék ,h2 0nm0em vy

direkt, vyayggami ktear lo®Pprl am,&g/®On heézl arée (m/ s)
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3.2.GREEN BUILDING STUDIO KLE KLGKLK BKLGKLER

Tablo3.4Aksar ay inmeit e200r0o6l oyjéil ££d¢ mial erei s@ y gCGremm € ¢ n
Building StudiQ2022).

S0OJ UT MAN SAYILARI | SI T MA S&ILARI

E KKKDERECE) DE &R E KKKDERECE) DE &R
183 622 183 2473
21,1 325 156 1864
239 118 12,8 1354
26,7 26 10 936

Tabl o v.r4sdedtemaée che s @ pulihugkgme g ¢ mdieki en y¢ksek
sécakl ek toplanarak i kiye b°l ¢¢gnger ve exkik
i -erisindeki t¢m ge¢ml sraye- ibrul ungua Exmgagkn st
i -erisi kdekikwekn by #xkveBR | alrurnsa or tAblacaka s é c
ve 1810=8& é tdnear ece (g¢n s dvees é¢ sotl ¢gancdaekkt ié rs. & ckeBk | € k |
gén sayéseé Svgfud maoddeasaotedlrgar éndACad eirlsak e vak
i sisindekieny ksek ve en d&RwkR0G éxlakr £k |l art & ama
olacak ve 226=3soj ud emaece g¢n s afCevsee aolltaécnadkatkéir . s &

sojutma dereceolasmkasaeyél aré sefeéer

AvrupaBi r | i J iOfi{(SE w&arn o stt atke)s étamaa fdéenrdeacne g¢n sayeé:
derece g¢n sagesel écDOenkt eml er

HDD (Th)= B 4E 4i (sadecei>To) ol am lendwl an)r)
CDD (T)=B 41 4A (sadece PTcol anrghmreilsapl angr)

Denklemlerde ¥g ¢ nl ¢k ort al ama d¥eKkKcsltawas éyé aalels@&jt ench

d°n e mi i -in belirlenmik denge seécakl éjeder.

Bi nraynéél boyunca sabi tulabidneesiif -oirn sleWlalké ej @ingd e
gerekli enerji;

g=0.024*U*DD (3.3
Denkl emde U= | sé ge-K),DBPDed d &k &an SQaygsemree fl &
et mektedir. FOrm¢gl de kWh /bm2.i Kni n%Il0 QI oreg, kb e, r |

C. gé¢n) WCs@4gadadtltem Kt ¢r ¢l erek -arpeéel ér.

qe= 0.024*U*CDD(T o) (3.4)



32

gh= 0.024*U*HDD(T 1) (3.5)
Bina déek kabuju el emanl aréna ait Ubdegjé&slee
ona g°re i kKlem yapeéel érci |¥r nyegliéent éGrD Dk>aHDeDn | iés
demektir. U dejeri bir tasarém dejeri olup
825 standardénda gc dejerleri| i depteen al En
sénérl ama getirilmiktir.

TS &2 age bilekenin ésé kéaddi,ort-an&g aama ks
-ékarél masé ve bulunan dejerin yapgmKha | eke

-arpél maséksypojuuonoimg@de eddirk &/
g=U(éi- ) (3.6)

Burada U eéesel g&im2Kigekatle kekmektbgesgse birin
direnci ne UWYR+tRrRees adijrl e

K- y¢zeyin yeogzenBealekéyelzeiyl et iy pz aniyRsne2idkNie s e |

ifade ederls € | ge-irgend ikildeawemicn tRabakgp kal eénl é

dej elmrWm&b°l ¢nmesiyle elde edilir.

Tablo35Dék duvarén tabaka kal énl gWMHBP&Lonétructios foé s € | i
Buildings and Spacgs

_ . ) _ Il sél ilet

Il sél Ge-irgenbhlé@2x Kg Kal énl dej e fmkK) (
1.R-10 YALITIM LEVHASI 0.0508 0.03
DI k DU 2. HAFKF BET 072032 0,53
3.R10 YALITIM LEVHASI 0,0508 0,03

Hastanebna projesinde kull as@&l 825éeélg°ge-iheganm

Dek duvar i -in dek y¢zeyp0ddi-yyzeaeyryaeln g ale yisle
direncini R=0,13 R1 0 yal et em |h=6,0508090F1,693hahi fd/ bet on
0,2032/0,53=0,383 m2.K/W hesapé&mn .

Rtoplan=0,04+0,13+1,693+0,383+1,693=3,939 m2.Kdlunur.

U2=1/ Rioplan=1/3,939=0,254 W/m2.K bulunur.
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TS &2%9& re yapélan enerji hesaplarénda soju
Bu hesapl amal arda il k ©°ncektaaydérk. ését ma ene
Qay:[H(éi- e)- ay( i,ay-Fs,ay)].t (37)
Denklemdek u |l | aary@lé&kn or t al ama &ib-i naaéd aalelné Kk ud 4 jaerelme

°rnerSi M25 y°net meds ff ana@XaGvedrilonekteairthyg | é k or t al a
s écakl é ke TSeBP5etablosandd ¢kiyedde4 b © | hgreayi v- evenlmektedir H

bi nanén °zdkdupieksét kmybe Wakéndmavwndlamyglea mas §
kaybolan ésénén toplanmaséndan &iylnsamaidan But
kaynakl anan met pabyd & rkl aétsnda ,k aszéacna-kl asrue si st en
ci hazlar vb. el de ediFlasgsekagzarx|l am&rijiasde k
ortal ama i - kazan-|l ardan g¢hekKkayoenen| ama By
kazan- kull anémBtdlakn&m ¢ ,gbper abpeheén °zgg¢l

ayl @k saniye ol ar &kr nhegsianp Ibanmrang ¢tn dejienr i60* 6 (

bul unan g¢n sayéséyla -arpél mbakygl soayaehke@
bu klekihlesapl anan dejerler toplanér ve yeéell e
Nem ve radyasyon gi bi etkenlerin dikiwrkat e
termometre 8B8acakcakéégannem dahil edilirse

Tablo3.6 Aksar ay inteit e200r0o6l oyjé&il évlelreikl etrai ¢GaeercBuofildinga ryt | ar

Studiq2022.
E KKK%) S OUTMA ISITMA
T KURU TERMOMETRE | Y A KERMOMETRE | KURU TERMOMETRE | Y A KKERMOMETRE
0,1 388 181 -134 -139
0,2 381 17,7 -124 -12,9
0,4 37 183 -10,7 -11,1
0,5 36,7 180 -10,2 -10,8
1 353 17,6 -8,2 -9,1
2 337 17,3 -6,4 -7,7
25 333 17,2 -5,4 -6,7
5 31,2 16,2 -31 -4,7

Tabl o erile6 oade | tasar eéal «khmawdmoa&nsdgaj wt ma du
al énacatwt el momé&tur e “CE&wiakloejt &l 8 Bra Stermometre ant é
sécakl°€pgiam8@8n @i nl emi ke -i r . |l g@mma én- %0, Lseén
ter momet r-#34C®d&ya&k loadjtéal ama trea sntolman tr @3981® yyawk R €

gemi Ktir.
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SICAKLIK (C)

keki:lAk3s.a4r ay inheit e200r0o6l oyjé€il @vreur itleerrmonnee tgrer es ékc a k| &
(Green Building Studi@022).

keki 6de8l BéKk bazda kuru termometre sécakl é
g°r ¢l mekt e 08,22 sindZ EHOnile h7§°Car asénda sécakl ék ol r

20
5 ll.---

\Q /\\
N

ZAMAN (%)
=
ol

R! ZGAR HIzI (M/S)

keki:lAk3a% ay inteit e200r0Oo6l oyjéil gzegroir | enréizree {@éemke nrs d a
Building Studio,2022)

kekiddR3z §©r héezénén yeéell ék bazghmekhmadar bay.
%29, 12 sindafsirliceg grm/hse zae&r s énda ol maktadér .

99 » SR

Q \ Q
& S S L
& @ D AR N

e e
o

ZAMAN (%)
ONPOOOON D

BAJ IL NEM (%)

kekielAk3 ar ay inheit e200r0o6l oyjéil avjeerli Ineerm nfer(@gktarBeddingl aj €1
Studig2022).
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kekiddBdj &I nemin daj él ésméeB®ddamamase nhad5 ba

ger -ekl ekmektedir.

16
14
S 12
; 10
< 8
z S I
: 1 ]
N
2 =B [
%\")\") ,\Q /5 o) ,»5,;‘66;3»5")‘:\‘) N % \‘7 S
NP 27 5 S \‘"f
SICAKLIK (C)

keki:lAk3aT ay inteit e200r0o6l oyjéil-ief @ mimle e f ir e &(@rgeb Budldang € | € mé
Studiq2022.

kekidde3lj.enme hakadaki nemi i fade et.nseydn i - i n
buhar halinde ikenetk r ar sévé haliemei gdPn¢i¢wstgjak!l €ki de
derecesidr Zamaneéen %9, 24 ¢ ndEeCileld°Ga rnaoské nadsaé osléncaakkt!

keki ®d@8 k& ¢z¢é¢negn t amamen kapal & soélfnéars éd egner
ol dujunu g°sterir. kekilde g°r¢ldej ¢ ¢zere
%11,63 inde, tamarm4Omlaralg erk- eod Imaksoaje K tsdea M4 r. a dy

bazen "eékén radyasyonu" veyaa "adol]a nuddéarné | éxré
yeryé¢zene dojru degz bir -izgide hareket ede
"Yaygén radyasyon" ise atmosferdeki mol ek ¢ |

de yery¢égzene 1 nen g anadyasyonla lérfjkte direkt radgasyomglobat . )

radyasyonu ol ukturur .
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__60 < 15
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< 50 =
zZ < 10
Z 40 <
o 1l
N 20 .
10 SR QD QD DD
-— mm BN mm BN == B I \Q '\Q “)Q SN Q bQ ’\Q %Q QQ
0 - VY Q\ Q\ SIS
0 1 2 3 45 6 7 8 9 10 N R AN
G¥KY! Z! KAPALILI J | (FAKTOR/10) DKREKT NORMAL RADYASYON (Wh/m2)

a) b)
30 25
~ 25 s 20
S 20 = 15
z
<§( 15 42: 10
< 10 ﬁ 5
1 1
o EE R 0
ST LFSLESILSLS LS
NP PR SNL S
AU SIS VN EEFESE S S
\\»\,'u\a\’b\«\o@\ PPN LS
YAYGIN YATAY RADYASYON (Wh/m2) GLOBAL YATAY RADYASYON (Wh/m2)
c) d)

keki:lAk3.a8 ay inteit e200r0o6l oyjéilapglekryi¢lzesrni ¢nne ekgalpbakl déi | r éej ket
nor mal radyasyonun ¢) yaygén yatay radyasyonu
(Green Building Studi@022).

Yukareda anlateéelan hava durumu-ipmar Bmet aeEek
Mo del bina uzdanjlumaseagadeaditre. ¥n cephesi s
y°n¢gndedir . Bi na a- él.arDe nsdacartmey °adB%;&0GUAS5%d °snénme
18, 228, 277 ve 313 derecedir. Pencerelidaror anl ar &€ %0, %3 0, %6 5
Tabl o 3. @édad kveé&hicladmh mé& | mas é na ugy°gruel ahnemmé kbtiérr
S & z massaanté nhld K& 0821206 ve 2achol maséna g°re dur uml
Aydeéenl at ma ,28733,1184,1G14vea2UbWATto | mas & d u rnumélka réeé .
Fi k vy ¢ I645e tQven 1389, 1722, 2152 ve 2798 WP s e-enek !l er i I
zaman |l ar énén 126 5masle2/ Bal iln2d e7 toplamemajiyetler,CQk et i n

sakEnémlearydBakam d°n@gdgaktmaleil ynmetlt e€rmi.
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Tablo 3.7 Cam tipleri(Green Building Studi@022).
ST GECKR

G! N EIRI KAZANIM

ADI CAM TKPK KATSAYISI (U)
(WIm2K) KATSAY ISI (SHGC )
SGL CLR 6MM k E F F FERK CAM 617 081
DBL CLR KEFFAF ¢KFTM\MCHAMA 6 274 07
TABAKALI
DBL LOW-E DI k! K EMKSYONLU 199 073
TRP LOWE DI k! K EMKSYONLU | 155 047

Tablo 3.@deg®° st elow-BH ecaaml ar d¢kek sal éenéml&eéeyaml

yansétabil me ©°zellowEicami kufladeeémaéd me&kediylt ar
€ésénén pencereden tekrar i-eriye yanseét el m,
yayéménen dékareda kalarak i - mek©nén serin
°| -¢de artermaktader

T¢e¢rkiyednin yedi cojrafi b °Megressiinn,d e s thaanvbau |
Malatya, Smsun ve Ayda&maliild eyBp @v-enenklt éin e wé&] &ma
teketi minin, yakam d°Akgséasr¢a yv el | ti onpddea Ing ¢nmeasl &kl
enerji, maliyet ve COs al € n @ mé n Z33fdasrkkelr ée ekt Ruildinga8idiofda
analizedi | mi Kyn &@&ca makiraei Afleeamesi msve test v
EK3 de g°sterilen revit msimade bukzumamprogta
duvar, zemin, d° keme, kapéel déki vgenleijpeket

il e g¢nek éesé SHaGLarméam kR &t slalye | saeladdorB3édkdomo | u K t

tanesi g°r ¢l mektedir

Tablo3.8Yapé bilekenleri &avel gagharngéeém SHWACEaty €4 ne
g°r e s e-sxnrkiGreanrBailding Studi@022.

Ul u2 u3 U4 us U6 u7 us U9 SHGC E M K YD

{9490 Wm2.K | Wm2K | Wm2K | Wm2K | Wm2K | Wm2K [ Wm2K [ Wm2K [ Wm2K - a WK YH $ Ton $
S1 0,2497 0,3495 1,6896 1,361 1,2908 0,2499 2,1944 3,6886 3,6886 0,86 1611 153955 | 78,8 | 2.096870
S2 0,1589 0,2993 1,0625 3,6842 1,8135 0,4063 3,7021 3,6898 3,6898 0,86 1.637 156333 | 80,3 | 2129253
S3 0,2487 0,3967 2,0668 2,2826 0,85 0,4063 2,3256 3,6911 3,6911 0,81 1.633,8 156457 | 79,3 | 2130945
S4 3,3775 0,4396 1,6166 2,9167 0,929 0,3857 2,5572 3,6912 3,6912 0,81 1615 156291 | 76,7 | 2128681
S5 1,5583 0,4493 1,0539 2,4275 1,88 0,4082 3,1796 2,4887 2,4887 0,76 1621 155035 | 78,8 | 2111579
S6 0,1769 0,4522 1,3289 3,4146 0,3596 0,7059 1,8737 2,1354 2,1354 0,7 1.688,3 160077 | 83,4 | 2180254
S7 0,4694 0,3967 1,1905 2,4108 4,3599 0,6278 2,0441 2,2687 2,2687 0,76 1.957,2 180901 | 102 | 2463871
S8 0,5343 0,5779 1,9709 1,6229 3,8651 0,2756 2,6119 1,7356 1,7356 0,65 1.703,6 162398 | 83,4 | 2211859
S9 0,3275 0,5445 1,4433 0,8226 3,7475 0,27 1,6466 3,6898 3,6898 0,86 1.776,1 168789 | 87,5 | 2298911
S10 0,1846 1,9487 1,108 2,4138 3,15 0,15 1,817 2,313 2,313 0,76 1.675,5 159891 | 81,9 | 2177713
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Anal iz sonucu el de edilen veriler ejitim v
Ejitim veri seti i1-in %70 oranéna karkeéel ék

gelen 33 veri toplamda 110 veri Matlghr ogr aména aktar él méxt eér

ol ukturulan kodla birlikte rastgele se-iler
karkeéel ék gelen test veri seti ol ukturul mucxt
sonu-1I| areésl|l pegéf oar-neasné ndan kar kledraskt @ e 8 B meé krte

modelleriu | gul ar késménda ayrénteleée ol arak a-eék

3.3 YAPAY ZEKA MODELLER K

Yapay zeka modelleri i-in sayésal hesapl ama
R2020bversiyon kul | anél mékt ér .

3.31.GaussS¢r e- Re@SREsyon

Ke - ¢k verdz&rimederiyi regltréggonbggkkgeamene

ol mayan probdmrdeé euy gqqun ° glgnedy.a20l9)a K € md é r
f(x)~ GP(m(x), K(x,x086)) (3.8

Gausrsecsi¢ ol asel ek ¢zerine fonksiyonlar tané

fonksiyonl aréedér .

mM(X)=E(f(x)) (39

K( x, x0)mE])( )t )0)) (3.10
Matern 512k ar e ¢ st el adrratsiylkoneé kst el model kova
varder .

332Destek Vekt©°r Regresyon

Dest ek vekt DVYM),mgkn nveelreir imadenci | i ] i al gorit
dojru y°ntemlerden Dbiri ol arak kabul edi | e
2008). DVM' | er arakter ma Ve end¢gstrideKeggi Ber e
mi ktarlarda ejJitim veri si ile bile dojrusa
model |l erdirn202ckhao ve di]j
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Regresyon i -ViMh koulnlaaneénlean iD kul |l anéméneé tah
dayal é y°ntem ortaya -ékaran Destek Vekt 2]
2018).Hem kabul edilebilir bir hata payé& k(i h

tol eranseéene ayarl ayar ak hat alsaarjal agpan kgdal

M
—

al goritmad

3.33.Karar Aj acé Regresyon

Karar a),ac&] d-KAbenzer. bir akéek ®namdas&nkjlil
Bu anlamdabirKAnod e | i , bir k°k d¢jém ve bi olarak- dal
kendi ni g°stgrrik Beri KArl arn, obaltmke Knced
tahmin dejikkenlerine dayaleé olarak farKkI ¢

bel ¢énmegk veriler daha sonra k°k d¢jémden -
de¢j é¢ml erdeki verngeryygadadahal faméa. bKI ki , b
ol arak ydayglellam cloamr ak yeni alt gruplar ol uck
yeéereéeteldegj ¢ dahi |l de¢j éemlerdir . Kkincisi,

-ékteramrel el al an y@Weaiaky2@eil8)d i¢ciml er di r

3.34Dojrusal Regresyon

Doj r vegrasyon, ilko |l ar ak i ki veya dahial i-wki ydie] i kKje
fonksiyon ile g°stermdlonksiporkdidKianédeémakka
bajéml é, enbajémsezt am¢sikkea ol arak kull an:i
dejerklkerden en az bir tanesi bhi al ki knédni djler ntdaehnn
yapél aki Ibiaf .6 mB é z redresyon madelimdgasitd @ jamu s a | regresyy
denilmektedir.E] e r birden -ok bajémséz -o&figuk ks al
regresyon modeli denilmektedivietlek ve Kayaalp2020).

¢okl u dojrusal regresyon modelinde, baj éms
il i kkiyi g%9steren denkl em

W= 0+ 1L +f 2602 +E +1 ‘@O Q (3.11)
NG . tahmin i,Yigehat& deifiemtiialivrei nidaeaijser i ni [

NRYTYi (3.12
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3335Akamal & Regresyon

AKamal é

=

egresyon, bir regresyon model inin

dojru adém adéem regresymhnepadaemkenel el er myg

regresyon, model e birer Dbirer yermimodelelher par
yeni bir dejikken eklendijinde eyia awotdéerl ni
dej i kKken i-séek amodd emékeerer . Kademel i regresyon

parametrehemi sacvasanafy?tdi 200)el dekt i rir

3.3.36Derin ¥jr enme

Son yéllarda, derin °jJrenme y°nt epndrefraor, magred
el de etmek i -in g¢-1¢ t,2H1 Keeri ns &@]]Iraemarket ayd
mi mari | er.i veya -ok kBeéemanl|l &i mi maBiglfi enrsi@ nk |
araséeéndaki temel . agGeaml kat maaksagépedeénir a
etme yetenejini séneérlayan yalnhleaic av@Rdi ji I
Tersine, derin °jJrenme, bekhivptyiar dwaer ad djarzd la
arteéerabilen daha veri mli aléeg oy nttmearhia,r rsairnre
°J remmensiir ajéna -o&klubegmesi kKRattemanyheéepst ¢
tekniJi ol arak kabulséedi lgi°m ¢ne ¢dit ja@m@eimar ivrei

-exaltdnl arda artan i,200) g°r m¢gkt ¢r (Yu ve di
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4. BULGULAR

41.B¥LGELERE G¥RE ELDE EDKLEN SONUCLAR

Tekri yednin yedi farkl e b°l dkesanay,teMal At ed
Mar di n, Samsun, Aydeén, Mersin yedi klekitin

4. 1varei,| mikkma]j éda a-ékl anméexkteéer .

1800 - .
AKSARAY 1661 MALATYA: 1631

_ 1600 MARDIN; 1485 SAMSUN, 1459

ISTANBUL; 1399
AYDIN; 1343
1400
MERSIN; 1222

1200
1000
800

600

400

YILLIK ENERJI TUKETIMLERT (MJ /M2 /YTL

200

AKSARAY MERSIN MALATYA MARDIN AYDIN [STANBUL SAMSUN
BOLGELER

keki lBodlgh:e g°re yél |(GdenBuidiegSudi@0e2, k et i ml er i

~ =

Kncel eme konusu hasAksaragl ibionratsaé niéknl ibnu | kuunkdaujj éu
Bu bP?° lygzeldeer, &€ kisakk @ k| areé s o].&rki awzd ay aeejnéeyg & déarg |
1661MJnti | e Aksar ay ,onul63iMlinfileyaal anmue elcakl aré
i se, - 0Oyl kBevxeyMaptyau k | e seomtriassérnadsaesal bil ikdim
bodsigdeyeralaga z | ar kky akéwlas és ajMakdinii 248yMJfnte kK | &
sahi l Keridinde yazl ar d&dakn glawdladSankstinee e | v
ili 1.459 MJ/nt, s o n r akam@denizile Akdenizraa s &€ ngle- ibk olank Marmara

B°l gesi "nin en -ok yajéek al an-l1klehieml grikmsadd&n
+40 derecelerde oldf s t ailinlBAOIMJI/nt, bir sonrakiiseya z | ar @€ sécak ve ku
ve yaj ekl é ge-oemyddii 4B MEM, V&Il € mi az enegazj i t
ayl aré sécak ve akéreée neml i Mersing ki B2Z2dMinte i s e

bul unmuxktur .
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160,000
140,000
120,000
100,000

80,000

60,000

YILLIK MALIYETLER (3)

40,000

20,000

0,000 . . )
! AKSARAY MERSIN MALATYA MARDIN AYDIN ISTANBUL SAMSUN
Elektrik Maliyeti($) 114898 122356 107,484 114,413 113,704 107,440 104918
u Yakit Maliyeti($) 43,519 18,618 44,621 34,743 27,817 32,873 36,828
m Toplam Maliyet ($) 158417 140974 152,105 149,157 141,521 140313 141,746
BOLGELER

Elektrik Maliyeti($)  ®Yakit Maliyeti($) ™ Toplam Maliyet ($)
kekilB°4 g2l er emalyétler@resgn@uilding Studi@029.

k e kidlevedilen3e | ¢ le& kt r i k v etopjamkaliyetteAksarayililb8dld & ile

i1 k s ér a,dauMglayaili B2106ePulet a ki p,s e h masgéernaddaadinili a
149157 $ Samsun ilil41.746 $ Ay dik 141521 $, Mersin ili 140974 $end ¢ K ¢ kK mal i
Kst annded#0.31B Bileger - ek L Kxtma b ulégktr i ki miah i get i ni n
Mersinilinden daha d¢ kSarksunineghaséadalakéet maliyeti o
toplam maliyetytgeemed ik eank ks & v .

(=]
o

- - MALATYA; 834
AKSARAY ;813

o]
o

SAMSUN; 69,1
MARDIN; 65

~
o

ISTANBUL; 614

(=2}
o

AYDIN; 522

(%3
o

B
o

MERSIN; 34.8

YILLIK CO2 SALINIMLARI (TON)
w
o

N
o

=
o

AKSARAY MERSIN MALATYA MARDIN AYDIN [STANBUL SAMSUN
BOLGELER

keki IB°4 g&:1 er eCOgCarl e n(eéathlBailbing Studi@022.

kekidevefilen32 | | ekalC®Oné ml ar gmdcka td a hy& eft Haatyailid e n d
834ton il e 11 k ,s ésroandraa syedin8l,dadnAlddkiia r asyé r ad aonb ul un
Samsunili691lton il e taki p deat miéw awe y3 @an K sMag midianl iilli
ton Ay d e 522 fiorlvie ensd} g p8BRomileddrsin | i nde b.ul unmukt urt
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2200000

AKSARAY ;2157767

2150000
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2100000 MALATYA; 2071794
¥
=] IN: 2031615
E 2050000 MARDIN; 2031615
=
= 2000000
=
5 1950000 MERSIN 1920124 AYDIN: 1927504 SAMSUN; 1930687
g - — ISTANBUL; 1911157
2 1900000
<
&
< 1850000
-

1800000

1750000

AKSARAY MERSIN MALATYA MARDIN AYDIN [STANBUL SAMSUN

BOLGELER

kekilB°4 g4l ere g°°r e yaKGeenBlifdinglSgdi@02dmnal i yet | er

kekidevetiledda uz yéll ék el aktnrei kb ajyd éy aok @amak ¢ ke
d °© n grpatiygtleride k e Kk | ar én wzumMmewea se] Wk h anedengl&k y a k
Aksaray ili215776 7 $ i | e Db,ionuMalatya ili RQ7L7uMndmu& i |l e t aki
sonraseénda s ér08sEWISamsud dirlxB0687 $iAlyid e 2.9275p4 $, 1
Mersinilil9201 24 $ ve 9EaS5d¢ B¢ klid i Kbtudmmumukt ur .

Te¢er kniiyne yedi b°l gesiedenj et pkeni medi kal bonar
ve yakam d°ng¢s¢ maliyetlerine g°re en yg¢

illerindeeen d¢keéek dejerl ere inskl &stadéug®r Ayohgnt

411 Aksa+tiay Klternnatiflerin Dejerlendir.i
Terloinyer k1 & be°l geleri i -in yapélialnl eamail - ed ie
en fazl a e olenAksarayiilgiked i yn9 n| encele/dle ab ajolranp ar &,
-at alkaryieg kil klret me zamanl ar é, shhij uaenahadé haed é
sist eml er i, ,haayad énélzamtanaa reét k i n liinkcleel reienngeakr avnee |

-%z¢smkajféda sunul muktur

k e kidleveileny m parametrabdéejfédidhkahned@BMineilej i t
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d°nge¢s ¢ ma | i,yrefdrans mdeld gu°nrmreu Kk ma |l i 1646 & lee@ Id e b i%r

ger -ekl ekmi ktir.

2200006
REFERANS; 2157767

2100000 TIP3, 2067574

TIP1; 2047353
TIP2; 1998396
2000000
- TIP7; 1916345
. TIPS: 1895356
1900000 TiP4; 188408
TiP6; 1824202
1800000
1700000

1600000

YASAM DONGUSU MALIYETLERI ($

REFERANS TiP1 TiP2 TiP3 TiP4 TiPs TiPe TiP7
ISITMA, SOGUTMA VE HAVALANDIRMA SISTEMLERI

keki20Aksaray ili i-iavd asdemama sopuemhevenk g°
maliyetleri(Green Building Studi@022).

Hava ssaatenh7saého!| mas é ndhuebuMdmti | e en d¢e¢kek ener
maliyetine158367 § CO;s a | € n89,8nténvesy a K dtmn g ¢ s ¢ mMasSra9ydeile¢ i n e
ul agrefe¥ansmodelg® r e ener j,i80t @ k e h d alekirikaBaliyeties0L0

or anendvae ayratknmeétk i | e yakaenr ald0@8gk % @O 3maolriaynd talr e
d¢KéK gEC®g &Iranm &aml6ar @ rianee ndaBanz a | kn& K t s®atte h a v a
2acho | dujOQDrschd éM@83und anénedae ktri k, yakéet ve yake
sér as 33, %413%We %141 orah ar éncaer ji W22Rét e &r nbdier
ger - ek |l TabomaitEkK2.B°rl ¢ m¢nde sunul maktader.

Aydeéenl at man ced |kd @45 Widod ema s € ndhL8sSQUMdMmT ile en fazla

ener j i ttoplanemaliyetinerl@56 $vey ak@daMmMn g ¢ s ¢ mbaeba8y kie i n e
ul akt é] eEmérmjeil mg, gk etkit mii kdeve yakam sdernagséesyd
%1138,2754ve %1P 6 61 ek bir arteéexkl adalrén&dhéeoppakeEnd
dé¢KeK goAy@émi at ma e t2oil maisjéi  d&erl363nMIWdimen

d¢ K ¢ ke nmd toplammaliyek 89991 $vey ak am d° ng 4.90881lkale i yet
ger -ektekewwm ans moedrejlie tgelkr@dtoiremninmedhet &%5 i Kk v e
d°ng¢s¢ madarya8sglgledodicdeo | ¢ Kk bAOss aad zeanl enn@eondd aé k%5
veyakét mal,b ¥@&liiih deer t%5Kk meydana getirmiktir.
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Enerji verimlilif7gi a-éséendan wegekns eknepggrif drern

COsal énéménéenemrmaziay ivéddmagmmgda ¢ m¢gkt ¢r

Ter Kniiyne f ar k1 € oeejnr asfe - i H%%Ing eyl eedrii niild birlikte i n y
sonrasénda en fazla enerji t¢ketimi, toplam
il i -1 n al tiekr nveet ibfull aurn ainn cs.eBlnaurark a ma ad a2 @ k Bhd B m¢

zeamdKrSi -8i2r6b ve dg¢nya ygaepnee | biinldeek eknullelrai nnéilna

(o]l

h
g¢e¢nek ésé  kazan enerj,kaliyesve €@slad réeennéam ébnagpirlyagaly mi n
z

¢

eka model i gel i kBui r-merkmeehvieadel & 7 méakatrderakr il
stenen regresyon modg4gliitiim ivre Hiers-to k ewar iscd
e

seti ol uayne@r wlawut keaméeén® ronlemaisne | d a] Humanpgeacare€ | a n
or anl arcélnngans éa,y nféa z | ananryaas @ nyeak st kplkam mét r ek«

b°l geysaméd/estak € ék, nem, ethkeneée kk leateal arénwébkt é

veriler i-1in se;aeggymeek lierl ioa ydoxk®Etl uyraupliéinrdkeelnl a n é |
elde edilmesi hedlf | enmi kKt i r . Bu baj | aendian dRee vb u | umian
bil ekenl er i -in farkle éeésél ge-irgenlik ka
bir se-enek i -in Green Basiolndiicrugn d&at udibldef caa kd
edi |l mi ktir. Banesie pr t | enr rdveer 3B fArésiede i test veri setini

ol umu w.trMiord e | i -1 mMmaku il a P @lbosmalagedsoi] r us al regr

akamalegyondegit ek gr&dyYon,regauss karar @ } a -rl eagrrée

regresyondur.

42YAPAY ZEKA MODELLERK SONU¢LARININ DEJE

Arakt érmal arda regresyonun performanseéneée ©°
katsayésée (CV), ortalama mutlak y¢zde hat a
-eékméexkt ér . Daha sonrasénda ortalama mutl alk
det er mi nas (RY) gelmkktedirgpanyaéssyéa | ,i2018)e di |

Mo del regresyon tabl odyer @g°MRE ,d (RM3IE e nMAK t\ a

Kk ortal ama kaBe9@taade ¢ { RMSE) (4.1)
Ortalama kare hata (MSE)B= 9®& 9CE ¢ M (4.2)

Ortalama mutlak hata (MAE) p7t B 9OE 9Q+EsS (4.3)
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¢
pmy
<

2_. B
RE=1- —— - (4.4)
Burada Yt,i, i.tahmin edilen flee r i , Yg, i, i . ger - ek dejeri,
etmektedir.
1800 -
1600 - . ...'t- . . -' s .. L]
1500 I » 0 -. : .-.-
1400 ' .
o 10 20 3E'Egiti—n jeﬂri et 50 &0 T0 B
keki IErme r2jli itmovdriesétindeggeajuss s¢re- regresyon i -in

dej er Isterimi(MATILAB, R2020b).

Bu algoritmalark e ki 16 dg¢° 2417 nveriden olukan ejitim
sonucunda en iyi sonuaie t er mi nas RO N dklPeel §&s®rt al ama k
(RMSE per f or mankbodeajne rgiau2s7?7s s¢re- regresyon er
sérddaj@®6ve RMSE dRxipckajir bal regresyon model

®  Gozkemler
Mikemmel tahminler

1900

1800

= 1700

Tahmin edilen yanit
=
a
[=]

1500 -

1400

I 1 1 i . ;
1400 1500 1600 1700 1800 1800
Gergek yanil

keki IEnme r2j2i itmovdriesétindegeaju s s s ¢ r e - rekwg tamrsnyedilen i ci n
dej er | e r(MATLAB,R20&0l).
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keki bdHEj.i2t2i m seti nde m¢ ksnennmee |k atdaahrmiyna k-1i azkgéi | €

sonu- elde edilir. *AajexdPb6ipnémMamsegyikegonda
edi |l mi ktir
5, - "!'W'"u"'h ||‘ |‘ |
‘lu || W T
1400 15‘00 1sg;m9k Yam‘lt?-w 1800 1900
keki IEnme r2j3i itimovdriesétindegeajuss s¢re- regresyon i -in

dejerl erin f a(MRATLAB 20280 g° st er i mi

Ejitim vieeki Bed igP8eg |l d¢] ¢ ¢zere ger-ek ve t;

fark-60 i1l e 100 ar.asénda dejikKmikKtir

20

18

16

14
B 12
=y
£ 10F
S s

6

4

2_

0

-300 -200 -100 0 100 200
Farklarin dagilimi
k e ki I Endrjmddelitestverisetindgauss s¢re- regresyon i -in ¢

d eeflerinf a r khé@ nsé& no gteranrMAgJ 1°AB, R2020b).

keki |I6d@n &rdj i model in test veri setinde ger
farklar-300ile 2006 r as € nd a d e jbununia birlikje®sade¢ce 2 ka2Dkge | | me si ne
rajmen farklarée 19 kez 0O ile 100 arasénda d
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1900

) Tahmin edilen yanit
Gergek yanit

1800 b

-
~
=1
=]

k5
T 1600
= 1500 :

1400

1300 ! ! !

1300 1400 1500 1600 1700 1800 1900
Gergek yanit
k e ki I Endrjinbdelitesverisetindgauss s¢re- regresyon i cin ¢

d eeflering Sterimi(MATLAB, R2020b).

Tablo 4.2vek e k i Bdagd®. r2:6lep modedinde en iyi performarde t er mi nasyon k
096ve k°k ortadaeamad&kmaz2e) daepitim ver.i setin
s¢re- reagtl dey @nlledt veri getindg aus s s ¢yonen-rRVMBEEI @ €3 |

948343 lleper f orefmanms & verdg¢ ksnmeetsiimegi m%@rjechent ¢ m al g
i -erisinde iemssajyria®R&ES Ea dIOPO83 | e k¢bi k tebnksi
vekt©or beduasnpemofmr us al r e g rtinde wroiyi ikimci RMSE m v e
dejerini rsajjmamasesaRMS8E r dBRpledileenndek®°t ¢ perfo

gestermi ktir.

Tablo4.1:Ener j i model i nde gaussi si¢-rien aWgpliBe shyaotn d a
R2020b)
¢l KYAY SRD$ NS 5 SESRNG
15845 1611 -1,64%
1635,1 1633,8 0,08%
1721,3 1703,6 1,04%
1466,7 1453,9 0,88%
1516,9 1499,5 1,16%
1386,1 1394,6 -0,61%
1615,8 1616,6 -0,05%
1522,1 1518,7 0,22%
1440 1438 0,14%
1563,3 1586,7 -1,47%

Yukaré dTaa b | o védrileddajeer IgePrr e tahmin gdrtltek dejer
y a kbéunl u permu kb ¢ y ¢ kK WBodG4@larsgkgerd B s ek mi Kt i1 .
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Genel anl amda enerji model i ir-@ikmj @adgé&r i ttm
veril miTgtmmi regresyonEkb®déliimgnide s@khwuémaxeé ur
Tablo4.2Ener j i regresyon mo d®ATLABrR202pbg r f or mans
EXKMERK SETK TEST VERK
ENERJ| RMSE | R-SQUARED| MSE MAE MSE RMSE
GaussS ¢ 1 ¢ 57955 0,96 73741 | 20026 | 89935e+03| 948343
Regresyon
Dojr ug
Re 52,15 0,86 27196 39117 | 1,5231e+04| 123414
gresyon
Akamal ;44,4 0,74 50333 53038 | 1,1819e+04| 1087165
Regresyon
Karar 74,965 0,71 56197 56994 | 1,5022e+04| 1225645
Regresyon ' ' ' J
Destek
Vekt°| 57858 0,83 33476 31,293 | 9,8017e+03| 99,0038
Regresyon

Tablo 4.Zde verilen RSQUARED (R)dg e r i model dek i baj émséz dc¢
deji kKkendeki deji kkenlijJin ne kadar énegm mo
veri k¢mesi nde °rnek bakeéna ortal ama kar
karek©°ke¢der . Ortalama mutl ak hata MAE ger - ¢
bir farkén mutl ak dejerinin ortal amaséder

2100

Gauss siireg regresyon yanit

Gauss siirec regresyon yanit
— Dogrusal regresyon yanit

2000 Dogrusal regresyon yanit
Asamall regresyon yanit Asamall regresyon yanit
Karar agaci yanit Karar agaci yamit
Destek vektor regresyon yanit 1900 Destek vektor regresyon yamit
q —#— Gergek yanit 1 |_.,_,,,G,e,'°,°,k yanit

1800

Degerler
3
(=]
o

1600

1500

1400

1300 ! 1300
0

0 10 20 30 40 50 60 70 80 5 10 15 20 25 30 35
Veriler Veriler
a) b)
k e k4i2& Engji modd i I -in regreesy&nlver &d adhdmen edi |l en ya

a) ejitim veri(MATEAB|R202Db) t est veri set.i

T¢em al gor i Tabla4.3vek eik-i ibrdgger 2 7 atiyetmadelinde Rd e | &96 i
ve RMSE .8r4gileheme jli t i m v keemidetest@driisatimd®@MSEd e ] er i
6,5113e+03 | e en iy s pekrsfiyoommd us ggauss s¢ireEJH €gm
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veri setinde i ki nciresyama aitglmaklal Erfkte Rl eejr@8ddve ] r u s
RMSEd e ] 28208 , test ver.i setinde gauss sg¢re-
RMSE 66418¢+03d e | e r i idlog raikcarhalregresyon sajl ameéecxkt

Tablo4.3Mal i yet regresyon modMATLAB,IRR020b)er f or mans

EJKTKM VERK SETK TEST VERK
MA LYET RMSE | R-SQUARED MSE MAE MSE RMSE
Gauss S
A 18748 0,96 35149e+06| 13619 | 4,2397e+07| 6,5113e+03
egresyon
S 0] I'us! 3808 0,84 1,4598e+07| 27791 | 2,0830e+08| 1,4432e+04
egresyon
AK amal
Regresyon 57775 0,64 3,3379e+07| 42696 | 4,4113e+07| 6,6418e+03
Kar ar A
Regresyon 47308 076 22381e+07| 34858 | 7,2345e+07| 85056e+03
Desptye k 42415 0,81 1,799e+07 | 21855 | 7,2345e+07| 85056e+03
Regresyon
19 ¢ 10° «10°

Gauss slireg regresyon yanit
Dogrusal regresyon yanit
Asamall regresyon yanit
Karar agac yanit

Destek vekidr regresyon yanit
|—*— Gergek yanit

Gauss sireg regresyon yanit
2 Dogrusal regresyon yanit
Agamali regresyon yanit

19 Karar agaci yanit
. Destek veklidr regresyon yamit
| |7 % Gergek yanit

2 ERRA
(=] 016
1.5
14
14}
131
1.3 1.2
0 10 20 30 40 50 60 70 80 0 5 10 15 20 25 30 35
Veriler Veriler
a) b)

k e k4i2T Maliyetmodé i rie-girnesyomédra-reak gPea et ahmin edil en ya
a) ejitim ver i(MATEEAB,IR2020Ob) t est veri seti

Tablo 4.4vek e k i Keg®. r28rmdioksitséh é mé model i epnut mave
setinde en i’die] @HveRMBEtha i 886i4R52 i | e ¢ staess f on
s¢re- regreskkinn csiajdegrafsiee BRSEd e | e2745ile 4dlesek

vekt©°r regresyomBubmal &km@amuk® n iyitkiecsperformansa RMSE t i n (
dej &Wr9i38 il e akamal & dojrusal regresyon ul a



Tablo4.4Kar bondi

Degerler

110

50

k e k4i28 CO;s al &€ nélmé riregidree sy oqid ra-reak g¥ve et ahmi n
kar Kk &l ax)t éeajéiltmam év e r i (MATIEAB,iIR2020b). t e s t

oksit
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s al

énéme

r egr(MASTlyABnR208@bH e | | e r

EJKTKM VERK SETK TEST VERK
KARB OND KO

CALINIMI RMSE R-SQUARED | MSE MAE MSE RMSE
Gauss S¢  ,ges 0,94 6,5767 1,8399 65,7610 8,1093

Regresyon
Dojrusal 49794 0,76 24,794 38103 90,3404 95048
Akamal & R 59193 0,67 35,039 46111 67,1375 8,1938
Karar A} gag5n9 073 28632 38573 1077786 | 103816

Regresyon
Destek M 4505 0,83 18272 24465 1552886 12,4615

Regresyon

10 20 30

—%— Gergek yanit

Gauss sireg regresyon yanit
Dogrusal regresyon yanit
Asamall regresyon yanit
Karar agaci yanit

Destek vektor regresyon yamt

L
40 50
Veriler

a)

60 70 80

110

Degerler

40

30

20

15 20

Veriler

b)

Gauss slireg regresyon yanit

Dogrusal regresyon yanit

Asamali regresyon yanit

Karar agaci yanit

Destek vektor regresyon yanit | |

—¥— Gergek yanit
L L

25 30 35

edi |
ver.i

Tablo 4.5vek e k i Bdagd®.r2;% reamyd° n g gedglindeRf d ¢ jyGeOvie RMSE

dej eb36ileBele ] i t i m ver.

en

dojrusal

en

iy

Iy

seti

nde

regresyon

[
S

h8MmM8B8e+0Ddstdeye
pgauss gr mansegresybBhi sainl ammekt 8eti nde
regr esy o’na ] @&ddte RMBAEha k532.63D, kest veti detindee R
p er fdoerjreantte€04 RMSEBKdmpl us al
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mal i yet.

regr éMAYLAB, R2020d)e | | er i

EJKTKM VERK SETK TEST VERK S
YAk AM
D¥NG,| S RMSE R-SQUARED MSE MAE MSE RMSE
MALKYE
Gauss
25536 0,96 6,5207e+08 18550 7,8647e+09 8,8683e+04
Regresyon
RD 0] I'US 52039 084 2708e+09 | 37852 | 3,8639e+10 | 1,9657e+05
egresyon
Ak amal
R 78689 0,64 6,1919e+09| 58151 8,1831e+09 9,0460e+04
egresyon
Kar ar 64434 076 4,1518e+09| 47477 | 1,3420e+10 | 1,1585e+05
Regresyon
Dest ek
57766 0,81 3,3369e+09 29771 1,3420e+10 1,1585e+05
Regresyon
25 X100 5 x10°
Gauss slreg regresyon yanit Gauss siireg regresyon yanit
24 + Dogrusal regresyon yanit Dogrusal regresyon yanit
Asamall regresyon yanit 2871 Agamall regresyon yanit
Karar agac: yanit Karar agaci yanit
23} Destek vektdr regresyon yanit Destek vektSr regresyon yanit
—#— Gergek yanit 26 —¥— Gergek yanit

N
N

ks 524
& 21 2
8 82‘2
2.
19| er
181 18}
17 - 1.6 | L | L | L
0 10 20 30 40 50 60 70 80 0 5 10 15 20 25 30 35
Veriler Veriler
a) b)
keki22Yakam d° ngoadg i ntad-diryedsy oqid ra-reak gPe et ahmi n ed
kar Kk &l ax)t éajeil tmam év e r i (MATEAB| R2G2Db). t est veri s
Téem model | erdeki al goritmal ar incelendi]ind
regresyonuna ] | agdérj¢él ony,rkg s &n ddao Jjarkuasmpal led yon ve Kkg¢bi ok
des ek vekt°r regresyon bulunmuktur
Yukareda veril eirdérkeggydees gy a nd enroidre | 9 jemrenme 1 - |
ol ukturbDémumtUyrenmede drjederegdeaesvongi moda

ver.i setini

33 tanesi

S e

t est

ver

set

ni



1700
—%— Tahmin edilen yanit
*— Gergek yanit
1650 ¥ i\
1600
3 1550 A y
3
2 A '\{ y
0 1500
1450
1400
1350
0 5 10

k e kK4i3Q Eng j i

Der i n
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.
15
Veriler

L
20

moagsver i i sehi hde

25

30

35

(MATLAB, R2020b),

x10°

° jkre&kn rhe gt r3ploedm j i
dej ®RL79 | e mbgml liesri nid-eeren i

i -in

y i

Degerler

kekidtMal i yet

kekil

57654e03i | e en

—#— Tahmin edilen yanit

Gergek yanit

e

nest dee setindg e ri -ne k

L
15

Veriler

I
20

ki

L L
25 30 35

vV e

(MATLAB, R2020b),

Iy

veriled Madiyktemodelindet ¢ m

regresyon

perfor manseéeé

ger - ek

, best uek setind®MSE n

p.erf or mansé

nRM&Ed d jeari i

sajl amexkteéer .
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90

—#— Tahmin edilen yanit
Gergek yanit

N,\/\[\P ]

85

®
(=]

§75
a
70
65
60 : k 4 : :
0 5 10 15 20 25 30 35
Veriler
k e k4i32CO;s al €éné& mé testoadisetindg er-i emk ve tahmin edile
kar kK &l a(MATEABER2026bY &
kekil g4°.s3t2&dtdiché @ némé mode] ®Brviled RIMFETri 11 e t
model | er i Il -erisinde en iyl -0 z¢e¢meg o sunmukt ou
23
—— Tahmin edilen yamit
2251 Gergek yanit

5]
=
32,05
@
(=]
2 f \)—& i

L L i 1 i i
0 5 10 15 20 25 30 35
Veriler

kekidZdYakam d°ngg¢s ¢ ntastverysethdgmo d elki vie-itmhmi n edi
kar kK €l a(MATEABER20B@b} €

Derin °jJrenmekeiklie yéeleBy3adkdeemiges ¢ mal i yet mode
d e ] #8639er04ilet ¢ m regresyon modelieperfoebeamsedg

°Jrenme il e gel i kt iQOslaelnétopmiaaliyetveen eyrajkia nt ¢dk®ent
mal i yetinde gauss s¢re-, akamal e, karar aj @
Iy performans g°stermiktir.

Bu al gor i t mahbhdamne pr@jasihde dabléed6d gl e n6 ¥ $ge8 2 sapl a

ésél ge-irgenli k ve glgeara&r jeis ét Klaetain@im, Kklad rsk
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elektri k ve yakéttan olukan toplam maliyet

maliyetik élsiar s ¢rede. hesapl anméextér

Tablo46Yapée bil eke@| gPirei @8s€8 §25irgenl ik k

Dé«k ) Dék K-
TS 825 ¢tat § K- Dy{ Tavan Zemin D° ke Kap g
Duvar Pencere | Pencere
Ise | Ul u2 u3 U4 us U6 u7 us u9
Ge-irg
Kat sa 0,256 0,254 0,71 3,65 1,776 1,027 2,9639 2,2687 2,2687
(W/m2.K)
TS82% g°re hesaplanan ésél ge-irgenlik ve gg¢
il e analiz edil mik ve Tablo 4. 76de g°steril

Tablo47.TS &@%06e hesaplanan bina yapé bilekenlerin
model |l erinin pé@JATLAB R20208) sonu-1 ar é

Regresyon EnerjiT¢ ket i co4E M &n Toplam Maliyet Y a K. a m D° n
(MJ [/ m2/ $) Maliyeti ($)
Gauss Sg 1.797 86,62 166.390 2.266200
Dojrusa 2.013 96,10 156560 2.132300
Akamal é 1978 97,83 161710 2.202500
Karar Aj 1.788 80,70 162470 2.212900
Destek V| 1.953 91,66 175740 2.393700
Derin ¥ji 16441 80,54 156.160 2128699

43.ELDEEDKLEN 110 SE¢ENEJKN DEJERLENDKRKLM

Mo d el iunwml ood ukiOesesendkn mini mum enerji t
yakam d°ng¢se¢ makle kyielt igdf. is3t4e0adjiel any & b li & r.

Aksaray il i -in olukennazakeani 11Qkselk eanemeén
toplammaliyetive yakam d°nge¢seée maliyetini 62.seéer ad
se-enektées eélatgee -ii-righe n t & R6F\MM2 K 20,3Cck beton ve 5 cm

yal ét ém mal ze mesieénsdéeln god -uikraghe ndicBiely 2&kvavhada v € s é
ara bokluklu -ift taraflé tujla duvarU3ve seé
dej e0625WIMm2K, 4 c¢cm ahk2alp wel ERém mal zwamé sé hde
ge-irgenli k k8§22s4dWm2&dd 5U4 md djed roin 7,5 ¢cm Ka

yal étém mal zemesi ve 1, 2zéminem €k algenli djgg&gmd a ki
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dej e2908 WIm2Ks ¢ per yal ét eml éd °madnzeimieg g@an loil W Klaa

Uuob

de PG WmMAK4 cm kal énl ekl é ahkapéalal gemiedae

kat s@% éedseB0d2W/m2K y ans €t ma peacerelerdéts éd ame-i rgenl i

us

ve U91a3B&BWeRKkeulil an & nmeékk téésre. kG zla’n éarh éknartéska

Se-enek S62 i-in omuxitmuml an eylEldagd M&ma iemil e
toplam maliyet 13593%v e y a K asng danl.gddp € 5i $1 oCOssuakltéunré md a

d¢ K¢kl idep err6e nsebdursad 876da 588 tony éoll mas éna stajamderki 6
se-endlji®®P2 ton/ yéel ol maéd,8&tormfak sgbabkylé @ al é n é mé

nde yukar &@deaerverei Ig€m el ickdjean yapél méxkt ér
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kelkdi341] sgéel- i rgenl i k ve g¢ne«] ersléerkiarea ngbnd kjagd es-ae
maksimum ve minimurd e | eral)ereinrer j i t ¢keti mleri b) topl am

y akn d° ng¢ s ¢g °matl éGremrBidilding Studio,2022)

Aksarayilnde tasarl anan ©°zel 66laMIm¥geneBi6dh .eaecan é] i
kull anél an ésél ge-irgenlik ve g¢nek33%seée ka
MJ/m?yé | ger - el exxemiekneakt e mer k egistemyerang ¥ Kk ek h
performapempasgeéekul | aneénl emmajsi &2l ddent/yeumi dod. mu K t
Bu dejerler kWh; ol arak hesapl aneér sa
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1 kWh=36 MJ 461,39-25614=20525 kWh/nt/ye |
1.661/36 = 46139 kWh/nflye | 20525/46139=%445 enerjitasarrufs aj | an me K t
9221/3,6 = 25614 KWh/nt/ y & |

Ayr &23anf- adleanéna yapeél acak ile 246938 kivb ¢énerjvetde t a i k

edi Il mi ktir
Model de Kk ul.09zamdedm ral ané 4
246938/ 4092 = 60,35 kWh/nt/ y él

Toplamda 20525+6Q035 = 2656 kWh/nt/yé ile 2656/46139 = %575 enerj tasarrufu

sajJl amexkt eéer
Toplam maliyet 158426132693 = 25733% 25.733/158426 = %1624

Yak am d° n g ¢s%157m6a-1.80%2é5=i350492 $  350492/2157.767 = %1624

CO:sak n e 818-599 = 214 ton/ye | 21,4/81,3 = % 263
Tasarlanan referans mdde bi naya g°re farkIl é& ésél ge-irg
leyenil enebili nganhémjnimakodymednielag ie % a,doplanr uf u

maliyetv e yakam d°ngg¢ s.24vaCObs ayleé n eadgen dbar dadadmad a

ger -eklekmi ktir
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5. TARTI k MA

akine °Jrenmesi al goritmal aré birtakeém °©°z.
nerji, elektrik gectamaewvneé asmjaut pkeemend jeirl e

trel eri déKk hava kokul |l ar é, i - ortam

QD
-
jsb)
3
D

kull aném davraneéxkée ol abil mektedir.

D
-

M
e
Y
en
a nar ak® ni¢glke rtiaghemi nl erde bul unul maktadér . K
g bal g¢nek radyasyonu, r¢zgO©r heze, r¢zgCC
b akma decxk hava durumu °zellikleri ar

TP kKl er i oda seécakl ej e, oda bajél nemi

c

® S O
QD
-

o
N

eristik °zelliklerdi araséenda yg¢gzey a

e, cam alané dajeéel eme, bi nts ayévsaér,| a+ a

Q
]
> o
=
—

e-irgenlik katsayésé, bina boyutu katsayés

c
O
QO
—

é,ckaegyeyeweemge duvaré oranlarée ve g°

< >
o
S
—

c¢ré¢ (°rnejitni,l )hag°sat @r-iil,e bhialfitra. sBinrug
K

é , dol uluk ©°9zell ikl er:i arasénda bi |

X O Q@ o « 9 X
o

e
azanéeémé ve bina sakinlerinin sayésé yer al

Mo d el gel i ktirme -al dRrmali ac@amén ahd edsia, s &od t
%1Dis yéell ek enerji t¢k(Rmasny &lIrji20l9.e t dihjmi n et m

Model |l eme -al é&kmalaréenda genellikle birka-
daki kal ék ya da golopepekitkabhmmhle&t e i K9 n&lsiék me

i htiyacé hesaplanmaktader.

Ekici ve Aksoy (2009)- @k mal ar énda bina konumu, yal éteém
parametre girdi ol arak almeéek ve -éekteée ol a

sécakl ej e, gének enerjiosi ve mal zemel erin t

Yalcintas (2006)- al ék mas énd a, i Kl et me zamane, bi nan
aydénlatma i-in kullanélan y¢zdeli k el ektri

ol arak al mék ve ayl ék enerji kull aném yojun
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Hongw d j(2013)y ap és a l sinir ajé modeline doj u, k
cam tipi, -atée kKeklg¢nmedeamneméel esiéenimagivedis of
yojunlujunu -ékteée ol arak hesapl améxl arder.

Zhang @el3)déeik . hava séecakli &kivaer graa, ty&lelte kml el
€sét ma vV e Ssoj] ut ma yée¢kl erinion bul unduj u g

gel i ktirmiklerdir.

Yokoyama ve d j(2009)y ap € s a | sinir ajeé nemdudldnarak daatliks € c a

sojutma enerjisini bul mukl ardér .
Noh ve Rajagopaf2013)aydénl at ma ve ését ma, Sojut ma v
etti kl eri daki kal ék v e r esgaraetslyiokn hraovdae | vi enrdiel
téeketimlerini tahmin etmiklerdir.
Kar at as o(RB006ysee cdaikjl .é k , géenek radyasyonu, nem
yapésal sinir ajeéeyl airenerji i htiyacéné tesp

Neto ve digdec(e209D@Biovak | e ahagi kdr makék (sécak

radyasyonugirdier i ) il e ge¢nl ¢k ener ji i htiyacéneé vy

Dong ve dhavpdurupevertedb) i aylrek or t alkaumemotétre or t
sécakl ej eye bgaljoéblal n egng née-ki rgda d yPazseyl ol ni uj i ol ar e
regresyonda kull anarak enerji t¢gketimi tahn

Bu model geliktirmelerin oetad&hé8zebki &é&werha

kull anmasé ve késa s¢reli saatl i k, genl ¢ ks
ile birlikte bina karakteristikIlerini, aydeé
Ki Ki sayeéeseée riel ek ublilranoékl apraarka mueztun sg¢rel i yel
toplam maliyet, CQs al énéeémé ve yakam d°ng¢se maliyeti
Sera gazlarénén insan sajléjéna ve °l ¢m or

sunul muktur .

Daha fazla salénéma ve daha fazla enerji
yakal anan veya °Il ¢ insan sadeshgl dafftdd)yv & scik
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Kar bon seviyelerinin insan sajlOjparé- aetkppdn
yé¢ksek bir konsantrasyona ul akmasé .09Cppre kt i ]
kadar d¢kek karbon seviyel erd nbinl,e maaijulzé ky ed
nedenolabl ecej i ni. gAysi@eectaB0@@p pm ar aséndaki seviy
maruz kal manén stres, b°brek kalsifikasyon:
ol dujunu géastdaebndS&kmmar kv,028ost anc é

Hi ndi stan i-ixasdama&ynél eemé ] ¢@Oor anl aré ar as
olarak 19722 01 0 md hre ai t ver.i |Beerb ekl d°el ¢end iolrnainké nd a }
COhsal éneméndaki b¢yemedanaeéndd&Sinkak2Did)ey © blul
19902010d° nemi nde 60 gel i kK meKk t2 bavadkirlaialerininl bkbekd e P
ol ¢ml er i ve doj umdaz eéreikd ccenlein e tale i@nePd1Q vaersd e |,
al kol teketimindeki %1l i k bir artéeken, do
0,010-0,013, Q015 ve V030009 oran@amwy@da yat alam acweejbébele g?°
o1l ¢ml eri ndde(Ql3®lBwes)e200 8 Q¢ zde arB°eykl ebcuel ukninkuik
al kol t¢ketiminin sajl ékveldMLO kirletigileretiene b U msl @ h a ¢
az ol duj u(Fomldrehchil 208).k<Ser a gazé sal Bnamlta@axemd ayl
beklentisini%0) 4 22 or anénda afMaltttthéejwe20ii®e sdpijt. edi | m
Vehvi v®i (R@lf)- al ékmal arénda, g°n¢l |l ¢ amdek de
haval andér el mbyan olfiis odtasmdaEa méd sapllank ég
¢evresel parametreler GO akélcék ve baj.élBulegwul®alr-,¢lim¢ kor t

Ch:konsantrasyonundaki d¢ke,dokeyardant datigz g

konsantrasyolar & , kal p hezdejviak iykdlsuywad neareddugy g k s e k C
konsantrasyonunandar per ikfaé miaskrsbeakausndnod warkéecnaé n
mek ©n havasénudkaoknis ayng kk sassky o@Qnun, tesis kull
azaltabliecek fizyolojik etkile e neden ol abil ecefj i bul unmuk

D¢ k¢ k haval andérma oranl aned el jdama tywagk sae ld ai
atekl arénén exl ilk) eltitriijkii nkianreb oynodFii oakysoi Etp g(i GoQu
kul |l ac&lvaer @k yol oj i k atéklarén etkisini dej
de¢kKek irlfiok sn@einsp a .1 IBii H Kiklserd dipreirlf mirumanst ak i
tutul mdeéenanganakcijerl erdenegani tyiil@niflsguijadi m¢
Shriramv e (R019)- al ékmal ar énda, bkhkgonsanékhaybal deF

performans fonksiyonlaréné el de et medéki ve |



73

etkileriniar akt eSmi&kz sajl ékl e erkek g°n¢gll ¢ i1 e
1.000 ppm, 200 ppm ve D00 ppm) 3 saatlik bis ¢ r e boyunca. aAlRti gen
b°l gesinde gaz transferini rmrerazalvd &@jnExkek g hs k

bul unmuk

Kajtar ve Herczeg2012)- al € Kk ma |l ar & n3dsaat doyYuncal.@GOM @pin iye kaar

seviyelere mardemnebéemnkméudi yastol i k kan b a
deji kkenliJinin rorntdae fbrierk aamza |lbma O méssCm|l e m
arttejéendpeokommansséhin udatheas pdDgneldektyorgumdku J u n

refah ve konsantreolmaet enej i nde azal ma bil dirmixkler

Sati sh@o®d22i §enefj.i yapay yoe amaarku,Z/00k ppradd nCalx
2500 ppm sonucu Yy¢ksek bpielrifkosrema-ngsg kabradrnt égl m°dl a

ge-i.rmMekcnekl|l erin pemafokmbnséeddasgi gzl emlem

Al |l en (2086)2d4i jd.ene] i 8 4apntyekddayuseai Yel er e ma
COseviyel eb5Dppmn&Os axiekel e rHdngm vie @490apprh de karar

verme yetenejini g°sterenlibi°lk-a;:dé idzalsmd ¢
Hastaneler insan yojunlujunun fazla ol duju
hale gelmektedir. CO sal énéeéméneén i nsanl ar czerindeki
a-ekl anméxkteér . Bu etkil eri azaltabil ecek ©°n

Bu bajAlksmmraayhadtiane imi nasénda referans moo

ger - ekl ekmeskbks dludg ugrmmidena ICeEken duruml ar akaj

1. Bi nanén bul usnadaut] uy °kPaffnudtez, r2g/MA0sne Is @ n &re n c

%381 61 i k bir artéka neden ol muxktur

2. ¢atéel arda kul Isaén édiarceark- mad tzeghedepd @en
salm@me3 3 oranéméa artér mécx

3. Duvarl arda yal.xtaé ra nleunl@®da rmér |%neak@ aosl eu kG Qu

4 . Db § wzeyveg¢eney ceplalceriendevar oranl ar
durumunda C@s al é n & ml ar 43, %3241 %1318 vel¥%dD5%40r anl ar énda
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Pencere kull anél mamasé dulreurmunnddea biisre ddeojjiuk i

g¢éney cep,BY%sluzegcephésiBde %126 or anénda d¢gKK ger -

5. Hava s éz seateXanheeraydarr It artars& ne tnk iardaWjnfas é 3
ol m&e&s al énéménda s ér66¥dwlrda e%d, A2 dean %Bl Sukt

6 . Ye¢ksek performans! é € a&léeé mamGiddogk a BiE0K k,

sajJl amexkt ér .

7. S62 s e- en euygumnitalikteki mblderaeteBel GOmal éné ®é %

oranénda .azaltél mékteéer

Sera @g&ksadamRgnyjadobnén -ok sojuk ol maseéna, ter
nedenro | makt e&Skk&dra gamktanéd?hemilghbkdef, ACK§nesel
olabildijince alténda tutul masedéer. Bu hede
ve binal arkeaanumg| zeeynmkénl at ma, hava sézmaseéeé,
duvarl arda yal et-gon] ktuind awn € |shtame@ninCOS &It am@m e mé n
azaltacak «kekilde tasarlanmasé ile yenilen

m¢ mk¢n ol acakt éer .

Bu- al e Rmiadami mar i -izim programé il e Green
i -in model de ReVianmbdhékt program i -erisinde
dékenda gbXML dosyase ol ar ak kaydedil er ek
programlaréndan direkt GBSO6ya aktarem yapel

ama i¢gredeemi y hpeéel amada@t]réeanndsafne rGBeSdi | e memekt edi
-izim programéndan bir mo d e | majnal e ly ¢ loll eme
yapél acaksa, yapél masé gereken dejickikliKkl

yée¢kl emek we bsomi saagmaddadi GBh®G& iy @ etr resdstededk d re d |
giril mesi gereken bir-ok parametre varder,
Revit model direktolarak GBS 6y a g°nder i |GBXb diastleanyder] i ssare
vee mekte weyldol agal iz yeavp &l akmwatnyakh aarmdeésri, n dRe kK i
kull anél déjénda sorun -°z¢l mektedir. Dosya
si st eme giril meld] hem de par amet rifeadkeeki n e

ol ukturul mak zorundader . Duvar yal etém ka
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mal zemesinin dejiktirilerek kal énl é&jénén ar

ol duju tespit edilmiktir.

Genel ol arak prbajrdliekrtdee,nbnihra-korka kegkhidpa d irik , me |
tesisat ve bu ekipler Binalgi modelleme(BIM)ar a- | ar éndan Dbirini, f
edileni, -izim ve statik program ol arak kul

bir havwuzda toplanmakta ve birbirlerinin ya

-1 zi m prkoigrvaaméinlder i , bakka bir ekip Revit Kk
sajl anéerken bazé | ayerl er eksil mekte ya ds
ekstra sorunlar -ékmaktader. Dol ayéseéejyla ©°
anal i zi i -in GBSb6bya direkt aktarémé séraseée
olarak y¢klendijinde i se her bir alternatif
Bu I K1 eml er i hezl andér mak Ve hem d@g23abya g
y°netmelijine uygun hesaplanan ésél ge-irge
model i ol ukmaliyetaerC®dls aée@Emeéné hesapl amak di ] e

g°re daha avantajlée oldujdeaegé&tijir , t 2300meij min
MJ/ m2doyi , topl.@OMdaradrigget BA $80 yakaemi gdi‘mde,
mal i yetinin 2 mshyénémehanédaeb6COtonu ge-n
géenl erce s¢grecek gelenéksehmg@nt amiger et mat

i -erisinde hesaplamak m¢mke¢gn ol acakteéer .

Yukareda bahsedil di7ji czere hem bir-ok mim
hat al ar hem de projelerde alternatif nol ukt

-%z¢m¢g gerektirmektedir.

Mo d el -al ekxkmada kull anéelan makine °jJrenmes
gor¢é¢nt ¢ i Kl eme, ses tanéma, -eviri al anl ar €
yéll ék ener psiagl émad méyneéta tvaei dCcetO aya sonu-1 ar v
Anali z sonu-laré incelendijindesateméememealo:

o
o
~
o
-
o
o

skl er i goer ¢l megktgr . Performans et kinl
el ektri k te¢gkeéimretdebi Wi kW @r5:0a0l akmdh bd ssé egue
dekenegl ¢rse bu evde .182s5é kpw mgplaesket rki ukl | tagnked tée

pompasé elektrik t¢gketi mini arterssal®inléamé vy
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toplan mal i yet d¢kKmgkt ¢&r . Fazla kull anéel mama |
120ntbir yer i -0M0 otrlt ad lameak t9a0d & r .

Di kkat -eken hususl ardan biri de <cephel erc
enerjinin ideal rel adluvatzgmanémeémpe®wd8@ ol mas
°rnejin g¢ney cephesinde 5 MJ farkén ol maseé
€éséyée arteéermasé dolayéséyla iyi ol maséna r a
do!l ay é¢ keenteirmii vie mal i yet. arterméexk ol acakte
Bi na konuml andér maséneén Iy 01 yealkadas éark d ur u
ol ukturabil eceji 2esnadrénié,ml -fhd E nagreats gid a C@r t é

bul unmuktur. Aydeénl athadanelengbk2f n&el &éle&kmn pynaml

s¢re a-éeék tutul mase enerji t ¢keti mi ve mal i
ci hazl arén kull anél madejé =zamanlarda fi«kl e
lambalara oranla %90 dahaen e r | | harcayan LED | ambal arl a

ékéjéendan yararl anél masée enerji i htiyacénén
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6.SONU¢ VE ¥NERKLER

Fosi | ener ji kaynaklandeem¢f gkketairmmiémien, | géll
sera gazeée ol asalkamamldal Pneml COSérgagdgaaémneme:t
da bu yakét | aorontod huak daknemesidenealen olmaktae r .

K¢resel ikl im dejikmakéntbdesenn gazéenéen etk
-%z¢mler ¢reyvmpksali ol apngonve mal zeme se-in

olumlu katkeéelaré olan ortam kartlaréné sajl

veulkt eérma gi bi sekt°rl erde kullanéel maktadeér
toplam enerji t¢keti mi i-erisinde %40 <civa
i htiya-1laré artmakla birlikte dgalaynmldraarz a kK a |
talep dengesinademolmi o mul mara&ma a n sducundaleoenis u z |
verimli, neredeyse séfeér enerjili ya da seéef
Bunu ger - ekl ek teoternme kz gi@ri nvb(.9olyaerni ljenebi |l ir
kull ané@mé. afgmkekye dedd 2 0R-2&dkymed ket ndoraa] 1%@2n0d, a A\
Birl ijJi 2050, T¢e¢rkiye 1 se 2023 ynéilireenegi k a d e

kaynak]!| ar & nd ahedefldmaktedireBnexjimeeysindi binalar enerjsini kendi

karkéel ayabil en igeagtetnae | d aehlae kft ad ka x@bhelkese n e kK

tasar | ¥amé kth@arst ane proj esi il e ama-Ilanan e
kul |l amédék d Kk maslalyéendméeneCCazaltarak mini mum
sajlayan bir modelin olukturul masédéojr8uih

b°1l gesi ndkesnt gdeosun Aksanay Malatyg Mardin Ay dén v e rBia-msnun

revit mimari programdauygulanang, - boyutlu modelin Green Bl
kul I aném ytaplammaliyatleriveer &y akam d°ng¢segsanaén gmalt &
bul unmuxktur. Enerji kull aném yopAUushupy dij
detayl & analizler yapeéel méret et ukMakiuhan® 1nén
i -in %700Ii ejitim ve %300u test veri seti

performansl|l aré k°k ort arialmai Ktairre. hat aya g°r
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El de edil en; sonu-1lara g°re

1.T¢r Kniiyne yedi farkl & cojrafi b°l gesi nde
sonucunda;e ner j i t¢egketi mi, kar mahdyeksivte syaalkéam
maliyetineg® r e en y¢ksek dejer | eilegindd&is ad ar ¢ k M é jac
iseKst anbul , Aifedndau | vaeag OMg¢erésmenk t ¢ r

2.Aksarayenielrij i i viemiml il i7. a-eéséndan en
ésnapompasé kaldapeéel maspit edi |l mi kesiat énBEemn e
°nemldederet ki | i al duju g°r ¢l megktgr

3.Aksar ay oplamma lii-yient ta- @éséndan bakeéel déj énc

Wim?ol duj umsb8$i1188 en y¢ksekikkdeajtenee zwalmammae KLt2d r
133046 $ileen d¢k ¢k tgpramkmakimy et ir

4. Aksarayilindelar bondi o ks iktt asrdlaégreéenm g°iyveal €£&#Eeaen K
ve eéseél ge-dejgemil | 4Kx®dd S aWaodd e en |yésnkésne k
dejering wywéhseekper f or neainsstl eémié skéur|iliaailgpen nipea) sét
d¢kek seviyeye gel mi ktir

5. Aksaray ilinde & m d° mm@lyetlggindeot uz yél |l ek d° nemd
et kinli]iPolRdyijsbecasd 2l e erk ys¢ekvs yey é kKl leh mmeé g
12/ 5 ol B12Ll7dfidlae len d¢kegk maliyet ol ukmuktur

6.Aksar aygeinleil iodiamak t¢;m ce@melbggulyorf ¥ mj
pencere/ duvar oranénén %30 ol masé ve g°l gel

2 [/ 36¢ oranénda ol masé ol duju g°r ¢l megkter

7.Aksarayilindeb nanén bul undiBPd®° k o g n klzapgSrireey | | €
bad@&j u c e pyheerl ed e jnduramundameesnie r j i , tdplgnkneatiyetinde n d e
COsal eneeymamrding¢ s ¢ dmealaizyad tmaBi smlamet brul unduj
g°re otuz yélléek d°nemde yakét ve elektrik
maliyetinke en i yi ve en k°%270¢ sde-nidl;BBHEH ntdsaduf a r é

sajlandéejeée g°r ¢l megktgr .

8BAksarayydémleatkmal aj i, fi kK we, Ki¢k | entamwea zsaé
dejerl eri azal di@lmna I[tigykeett dW e gy aepaemmpal | yet | er
Ksti snajzsod|lagangddne@@ «i ma i ¢ i ve fik.ye¢gke artte
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9. Aksaray uvarliavtidm ode -ateéelarda yal étén
t ¢ k en¢ toptam maliyeine, CO; s a | @aveeméy a K as;m théihmg esebep ol

gor ¢l megkt or

10.Yapay zeka ia-leggroirsgitmthd ae®@ i yi sonucu d
Sonndaégauss sgelemi Kteigm.esyon

11.T¢m se-enekl erf ar ikt el eénsdéil] i gelei rgenl i k
kat sayléel ayreeni | enebinlellanmagknef ¢r akhaymaty&Eh dai ®a
57,5 enerji tasamliyaifau ysaad m meE°kng dgso¢plmad i yet

salendm % 26,3 oranénda azal ma ger -ekl ekmi Kk

12. Makine °jJilammgdia @Ingogsialmanléeentéinmi, nit,c
yakam d°ng¢se¢e maliyetini tahmin eden model
kull anél an standartlara ve TS 82506e g°°re
katsayélarée ile hézlé -°z¢;¢mler ¢retilmixktir

Hastane binal r €7 24kl et i | en yertlebb el adialmaamba®rdéeam | a kKt
sécanehie&kyva akéemé gi bi uns ur aekiéfni rbded,®nexgi oslt aayn
krizindedet edbi rl erin dekéenda beér,an@glimatséek etrinne jnii
ol duj u .yBeir l-eaxldéikrma il e hastane binal arénda
-al ekx@luméertzgml erl e birli kte hava rjisiglobellay € c é
oranl arda ésétéleacakaipasiiteysisygl & smevdebamaal z et
il e -al ekan,yéesredtenrma bpednp aldeerréecel er de gel en s
yoluyla borulardan soknrasémama Ilyavahérnda&mn:

arteéerélmasé ile ortAaméonaéeggeghneéek mkhoebEl gskefctankh at
su olarak ve jeotermal enerji kull anél ér sa
arter madhai leitrk.i | ¢ atodlaarda yexil bitki Ort ¢S ¢

g°stkaviawz suyunun buharl akmasé ayreéca serin
aydénl atmayé arteéeracakter.

Enerji verimli uygulamalar ile birliktemk i ne 81 r @ h menréiztl ma l-&@rzé& ml er
i -in en i deaMaXxolnlaPfnfdaee nsbaiedseicdei rbi r id&d igr rbe |
toplanan veriler, T¢rkiyeBhyhetegmi belrgdbkegt
programlar éna vV e enerji sim¢égl asyon progr a

algori tmal &r é°izlgenl ler ¢reti |l mesi meée mk¢en ol ac
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TabloEk.1Bi na d°nme a-ée&l aréna g°re
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TabloEK.5Bi na f igk® rye;, ksgonreu - | ar
FY=Fi kK Y¢k¢ | Referans|FY1_6.45 Wim2FY2_10.76 W/m2FY3_13.99 W/m2FY4_17.22 W/m2FY5_21.52 W/m2FY6_27.98 W/m]
Yell ek Enerji T¢k|laael,0a0 e 1547,Q004)| / 1587J000/ |y €1632,000 1663,000 1726,000 1827,000
Yell ek EIl ekt r i k|11M8a984| y e9020&8r i|( $ P97632 1071928 1150714 1255049 1412503
Yéellek Yakeét Maladsge|t | «46515 $ 451233 442664 435703 430428 42605
Yéll ek Enerji B5B4iLARe t 1367225( $ ) 1448866 1514591 1586417 1685477 1838553
Yéll ek Elektrik |18266G7Y i maagor i |( k Wwj21 771171 827852 902913 1016189
Yéell ek Yakeét T.|K3e804360 €899452 MJ ) 3297697 3235067 3184200 3145651 3113654
Yell ek Karbon Emi8y3Bonl a8 ( Ton)844 82,9 81,3 80,3 79,8
Yakam D°ng¢s¢ EI e k24798243 T1ok60a91 ml e21531686k W) 23135130 24835548 27087381 30485670
Yakam D°ng¢seé  Yak P5413080k 20198856k [ i 98030ILY 97052010 95526000 94369530 93409620
Yakam D°ng¢s¢ Ma2lb7yerf | ¥862294( $) 1973485 2063000 2160825 2295744 2504232
TabloEk6Bi na i kKl et me zamanl aréna g°re s
KkZ=Kk!| et me Zh Referasds Kkz_ 12/5 KkzZ_12/6 Kkz_ 12
Yél |l ek Enerji T¢kletl,pohl leri 1,803 /| m|] 1,370y él|) 1,422
Yéll ek EIl ektr i kl1M®B98idy e t103471i1( §) 116,622.3 121,754.1
Yéell ék Yakeéet Ma 13,5988t | e 29,275%L) 28,167.7 28,986.8
Yéll ek Enerji MBBB41y.2t | ¥38,046.% ) 144,790.0 150,740.9
Yell ék El ektri k |T82&60%|i ml746,564 ( k Wh )839,009 875,929
Yell ék Yaket T ¢ [K3A.80j436] e r2j139/482J ) 2,058,551 2,118,407
Yéll ék Karbon Emi 8 n[l ar 84,7 Ton) 52,7 54,2
Yakam D°ng¢s¢ El e k24/798R13T ¢ dosdoicoanl o r i25,(70, 990 26,277,867
Yakam D°ng¢seée Yak P541308k e 64,184,480 1 | ( 649756,530 63,552,210
Yakam D°ng¢s¢ Ma2lSy#T | e1,812,174 ) 1,972,121 2,053,174

(
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TabloEk.7Bi na aydénl atma etkinlikleri
AE=Aydénl at ma F Referans|AE]_B.23 W/m2AE2_7.53 W/m2AE3_11.84 W/m2AE4_16.14 W/m2AE5_20.45 W/m
Yél |l ek Enerji Tg¢kletl,pahl|er il,563MJ |/ 1620 / |yi 11688 1,763 1,850
Yell ek El ektri kl1M®B98idy ea4/06619i ( $906,593.3 119,761.5 132,897.0 146,542.3
vell ek Yakeéet Mah35488t| 59244 )| 44,3619 43,176.4 42,2955 41,913.6
vyell ek Enerji MmB4ly.2t 1390916 $|) 150,955.2 162,937.8 175,192.5 188,455.8
Yell ek Elektrik |T82&60%|i mb7&,74 k V66,858 861,593 956,094 1,054,261
Yell ek Yaket T.|k3d80j436] e3,366,287MJ ) 3,242,050 3,155,409 3,091,031 3,063,121
Yell ek Karbon Emi 843 n/l ar889 ( Tjon) 82,9 80,8 78,8 78,3
Yakam D°nge¢se EIl e k24798R13T a03e2,212n] 8,005,148 W) 25,847,799 28,682,814 31,627,830
Yakam D°ng¢se  YakP5413,08k aooies7i1eor| i 97284500 94,662,270 92,730,930 91,893,630
Yakam D°ng¢s¢ Ma2l5%#7 | e906,816 $|) 2,056,137 2,219,337 2,386,243 2,566,889
Tablo Ek.8Bi na h av ag °sréez nsaosnéun-a ar
HSS=Hava Sézmas ¢ Refesanst HSS_@.K?éAﬁZIJIHSS_OA ACHHSS_0.8 ACHHSS_1.2 ACHHSS_1.6 ACHHSS_2.0 ACH
Y&l | &k Enerji T¢kletipehl|er il,658MJI| /1,663 1,672 ) 1,681 1,690 1,699
yell ek EIl ekt r i k|1M@98idy a15/085r4i |( $5,071.4 | 115133.6 | 115219.0 | 115,263.4 | 115,329.2
Yel |l ek Yakét Mah3s5y88t| 633621$ ) 435703 | 43,9968 | 44,4254 | 44,8554 | 453154
Yél | &k Enerji MB5BA41y.2t 158,867.% $ )158,641.7 | 159,130.4 | 159,644.4 | 160,118.8 | 160,644.7
Yéell ek El ektri k |T82&60%|i ns®snd |( B2WBH2 828,299 828,914 829,233 829,707
Yéll ek Yaket T¢|kK3a80j436| €3168,2%5MJ 3,184,200 | 3,215,366 | 3,246,687 | 3,278,116 | 3,311,734
Yell ek Karbon Emi 84 nll aB®8 ( Tondl,3 82,4 82,9 83,9 84,9
Yakam D°ng¢s¢ EI eKk24/798R13T 24l8231467m 22,835,548 K 2¥)848,973| 24,867,420| 24,876,999 | 24,891,204
Yakam D°ng¢s¢  Yak 2541308k @%,04md5@ [ 95,526M0d0) 96,460,980| 97,400,610| 98,343,480 99,352,020
Yakam D°ng¢s¢ Ma2lsy#sT | 157,091 $)2,160,825 | 2,167,482 | 2,174,484 | 2,180,947 | 2,188,110
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Pplngelrermhael uwea rc am

cephesomared,

u

doj

na

Tablo Ek.9.B i

ET1=Enerji T¢ketimleri, EMlI= Elektrik Maliyetleri, YM=Yakeéet Maliyetleri
NO [KE= Karbon Emisyonlareée, YDET=Yakam D°ng¢se Elektrik Teketimleri, YDYT =|ET1 (MJ |/EMIE) | YMS$) & EV2(S) |ET2 (kWh) YT (MJ) _Amﬁo:vﬁumq?s\vﬁuﬁ.cs& YDM ($)
PDl1lPencer e/ Duvar orané - Doju taraféendaki duvarlar i-in_0% -- Pencere G°| gpl ehBbl - [D14857.543/538i4158,395.9 826,818 k3,181;865P 81n3c E2#,€89,88if 54559508, 157 417
PD2[Pencer e/ Duvar orané - Doju tarafeéendak duvarl ar -in_30% -- Pencere G°l|gel B2 - |1I3638343576815P343 83103 BIK 922k 81{9] [i24,957,9099%5,757 6602 169,98¢
PD3|Pencer e/ Duvar orané - Doju tarafeéndaki duvarlar i-in_30% Pencere G°Il|gel BGo® - |1159352:843592815P2940.8 830,466 8485953k 81i3] (i24,973,99P% h51 6902 169,72
PD4|Pencere/ Duvar orané - Doju taraféendaki duvarlar i-in_30% Pencere G°Il|gel Baie - |1158781843525815P503.¢ 838,861 8488498k 81j3] [125,009,81995,645,8402172,56
PDS[Pencer e/ Duvar orané - Doju tarafeéendak duvarl ar -in_30% Pencere G°I||gel Baie - |1158390439323158%nT 83323 B21086% k 81i9] [124,996,90996,319,630217%,93
PD6|Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_30% Pencere G°l|gel Bao2 - |1132313431423158673.8¢ 820,802 8474 85k 81i3] [124,870,06995,245.¢102.161,36]
PD7|Pencer e/ Duvar orané - Doju tarafeéendaki duvarlar i-in_30% Pencere G°I||gel BGé@ - |113437$43B71315P 8.1 830,486 BJIK $69k 81{9] [i24,914,58%9%8, 747 8702 167,584
PD8|Pencer e/ Duvar orané - Doju taraféendaki duvarlar i-in_30% Pencere G°l|gel bate - |1154741543563315P08NE 830,852 8483633k 81i3] [124,922,54$95,~16,8402166,32]
PD9Pencer e/ Duvar orané - Doju taraféendaki duvarlar i-in_30% Pencere G°Il|gel Bade - |115636143592815@28.¢ 831,842 8485381k 81i3] [124,955,26095,A73,4302168,67§
PDIOPencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_30% Pencere G°I||gel BaW2 - |115(5621543909915®4704 831,885 8, 2000KFk 81i9] (124,941,54P96 A76.6402172,54
PD1lPencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_30% Pencere G°||gel Bk - |1134334432563F15B590.% 828,298 B 47683k 81i3] [i24,848,9349%5 3768402 160,52}
PD12Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_30% Pencere G°||gel Baie - |115A4431143D30))158,978.1 836,56 (3R03;17§ B1edn (26,066,854 96995,3402,178,96
PD13Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_30% Pencere G°l[gel Baie - |1152G9%43D52/316@,02R.1 836,472 (8K 97515 B81¢9n 2B,094,15¢ 95:925,4502,178,62§
PD14Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_30% Pencere G°I||gel Baie - |1155343430%5)016@,308.3 838,376 (3K99;155 B1e9n [26,158,29¢95974,6502,183,53
PDi15Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_30% Pencere G°l|gel BGA2 - |113@d71244D%+916R,548.2 B3K,928 (8}R21,071 B2e4n [2B,+3é,67§96632,3102,186,76
PDl6Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_30% Pencere G°Il|gel BGB2 - |1154521643P20]]1158,87R.6 830,594 (8K 73;22] Ble3n [24,91¢,81#95496,6302,1$3,97
PD17lPencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°l{gel BaAk - |1D0A4471$44259316P406.1 842,888 8,234 $33k 82{9] [i25,283,640% 4358402 198,48
PD18Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°l|gel Baak - |1173331844157816P49h4 84r,828 B 27 42 k 82i4] [125,323,834996,813,6302199,64
PD19Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°||gel BGo2 - |1D537444147316P6&7AHT 846,821 8226873k 82i4] (125,365,630 ,7%3.8402202,53
PD20Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°l(gel Baa2 - |1DD@931744598.316P88R.5 848,868 8,250 859k 83i4] [i25,313,034% 78D & 102 204,96
PD21lPencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°Il|gel Bade - |1158701$43504915P475.5 838,802 8 486F 24k 81i3] [125,008,04$95,603 .802172,58]
PD22Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°l|gel Baae - |115493444229816G623.2 838,882 8,2259%k 82i4] [125,142,45P96,752,6002187,81§
PD23Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°l|gel Badk - |115/592:943933816C5 5T 838,826 821030k 81i9] [125,161,77P96,32d.4802186,35
PD24Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°l||gel Bad4¢ - |1IB349:843294316G88h.6 840,846 B 21443k 82{4] (125,219,389 A34¢002 190,69
PD25Pencer e/ Duvar orané - Doju tarafeéndak duvarlar -in_65% Pencere G°l|gel Baa2 - |1IB669644521316P¥OOT 83985 8293686k 83i4] [125,180,48%9%7,616,6802195%,54
PD26Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°Il|gel Bade - |1155331843540815P0 A 830,878 8482943k 81i3] [124,935,34995,46d,8902166,72
PD27lPencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°||gel Baag - |1T7B879444B4%4jG16R,224.0 848,058 (3}R40;784 B2¢9n 26,448,598 97 233,6402,298,61
PD28Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°l|gel BGB@ - |113069244D66]316R,23K.5 840, 41P (BR27;754 B2e4n (28,488,561 96,832,6202,298,77
PD29Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°Il|gel BAAR - |11B2931844D32]216R,42K.9 854,034 (8}225;26(0 B2¢4n 26,938,03¢967%7,8002,218,36
PD30Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°l{gel BHe - |11BA31444P32516R,81R.8 B4R, 79 (3/R66;208 B3e4n [2B,498,82()97,986,2402,21 4,65
PD3lPencere/ Duvar orané - Doju taraféndaki duvarlar i-in_65% Pencere G°||gel Baa@e - |1T57301343B23]516@,534.1 830,648 (3}202;72F B1e9n 26,188,27§96981,7502,186,60
PD32Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°Il[gel BH4¢ - |1D0©9381$44514316P553.4 848,479 8,26053 k 83i4] [i25,454,364% 8164102 214,504
PD33Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°l{gel B7@ - |1I3061744360316P422 T 840,865 B.2K 94k 82{9] [i25,480,95p% A58.8002212,31]
PD34Pencere/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°lgel BH2 - |1I3337144378316RH54 851,274 8243265k 82(9] [i25,538,2209% A7 .8502216,57
PD35Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°l|gel BAte - |1134701545211316B38h T 850,847 8,304 422k 84i4] [125,504,41999,423,66(0222%,38
PD36Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°l||gel Baa2 - |1I5748943952316FHhT 83902 B2KR 462k 82{4] (125,197,609 3648602 188,88(
PD37Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°l(gel Baa@ - |1DDA741844293316P658.3 840,884 8,250 93 k 82{9] [i25,289,52p% h28.410220%,914
PD3gPencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°l|gel Baa® - |1T7@6215443U3816P& 0.3 845,854 8238532k 82i9] [125,351,62997,455,8602203,52
PD39Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°l|gel Baae - |1T7690044356316RM@0.3 846,891 824 $453k 82i9] [125,400,719% A49,8502207,59
PD40Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°l|gel B7e - |1T7@dJ9445226816P%I55 84,844 82K 833k 84i4] [125,342,32¢98,A36.6902213,99
PD41Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°| |gel Baie - |[1150519432745315P6ON.C¢ 834,286 B 496973k 81i9] [125,025,58p%,A09.840217%,59
PD42Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°l(gel BHe - |1194379444D38J)168,86K.4 B5K,046 (3269533 B3e4n 2B,714,38)98985,9902,283,00¢
PD43Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°ljgel B7e - |119895%$44038)8168,828.4 858,961 (3}R47;307 82¢9n 126,768,83§97¢19,2102,28,48§
PD44Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°l|gel Bi® - |119832044D0%2)0164,354.7 86R 466 (350,097 B2¢9n 26,878,96§97502,9102,288,63
PD45Pencer e/ Duvar orané - Doju taraféndak duvarl ar -in_95% Pencere G°l{gel 784 - |119765845D09}4165275.2 861,624 (3/325;912 B4eOn (28,848,738 99777,3602,258,}7
PD46Pencer e/ Duvar orané - Doju taraféndaki duvarlar i-in_95% Pencere G°l|gel BAB2 - |1D76321344D01H16K 728.9 846,204 (8}223;247 B2¢4n 26,386,10696897,4102,293,84
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Tablo Ek.10.B i

ET1=Enerji T¢ketimleri, EMl= Elektrik Maliyetle YM=Yakeét Maliyetleri
NO|[KE= Karbon Emisyonlaré, YDET=Yakam D°ng¢s¢ El ek Teketimleri, YDYT =[ET1 ( MJ |/EMBES) | ¥M$)d EM2($) |ET2 (kWh) YT (MJ) _AmA._.oaﬁumaeAso YDYT (MJ) | YDM ($)
PKl1|Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_0% -- Pencere G°l| gel b6a8& 1131316842, 389e]155,%06.Q B15,026 y3087,903 7F3e 128,456,892 £2,987,0902,120831
PK2[Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel&Gme [1148808410291158,910.2 826,681 (3,227 74Gs 824l 2,794,439 965323808 /16,484
PK3[Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel6Sie |114)814248%67H158,38P.F 826,603 (3,18839K(s 81k3| | 2,780,084 95983021 5% 28
PK4lPencer e/ Duvar orané Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel@bdne [115K017H43H50H158,668.2 827,664 (3,1900K3s 81k3| 24,823,917 957 @2:34022 16,18
PK5|Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel@8e [1158628452591166,62P.2 820,048 (3,307 544s 84kdl |2f,898,437 991229323022 18Y,8Q4
PK6[Pencer e/ Duvar orané Kuzey taraféendaki duvarla in_30% -- Pencere G°| gel6ie [113R940429741158,968.4 820,201 (3,14064(s 80k3| | 2,603,018 942 19E0:2,138,03
PK7|Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel@me [114R30H43P812158,71R.F 825,607 3, 2M2Kls 824l 24,762,219 96@426pE02 A6, 79
PK8Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel6Sine [114RARA48525%158,228.% 825,298 £3,180949s 813l | 2,755,937 9528 ¢02.15%5,19
PK9|Pencere/ Duvar orané Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel@Gsie [114898848%872158,48P.% 826,674 (3,1865453s 81k3| 24,797,229 95p@3;p802 158,64
PK1OPencer e/ Duvar oranéeé Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gelB9ne [115R260451994160,42R.% 828,057 (3,308247s 844l | 24,868,704 9907+ E02,185,1Q!
PKl1llPencer e/ Duvar oraneé Kuzey tarafendaki duvarl a in_30% -- Pencere G°| gel@ine [113818242964%156,848.F 810,868 (3,130933s 803! 27,578,028 94H 87 402 ,136,32
PK12lPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel6e [115097444155H85p,250.9 BA8,030 [3)226l066¢- 82,4P p2A,844.178 968083980 2,169K i
PK13lPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel@ne [115KR57548p695035B,75.8 BA7,752 [3)183l326- 81,9P £24,832,568 95 7P%7802,162183f
PK14Pencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel6sie [115R88443810[5%5D,090.8 BA9,413 [3)201k780- 81,9P p2A,888,884 96,063:400 2,167 Q%%
PK15lPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel73ne [115/656745B84316]1,040.0 BI2,096 |3)806Kk768- 84,9P £24,868,65§ 99503040 2,193 K4
PK16Pencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_30% -- Pencere G°| gel6#fne [114436742P91B857,121.% IBRLj1R (3y1611923- 80,3P p2A,638.608 94,25 76002,140RQ]
PK17lPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel7®@ne |116600846)192H163,80P.2 838,016 (3,3% 859s 86k5| | 25.167,48310 RGN 77 W 2W 49
PK18Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel7ine [116/604545884H163,989.% 838,882 (3,306 81Gs 84kl [2p,166,460 99p5@418022,206,42
PK19Pencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel/®Mme [H17RA245578911163,990.% 848,274 3,346 332s 85%4] [2p,295,23310R39%GEE® 220,06
PK20)Pencer e/ Duvar orané Kuzey tarafendaki duvarl a in_65% -- Pencere G°| gel#®éne [117/683848y460H166,14R.3 846,644 (3,541 602s B80k6! j2P,399,317106:245 06 263,024
PK21lPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel@bne [1148278438y7011158,528.% 826,699 (3,193761s 81k9| 24,782,973 95182:830L2159,29
PK22lPencer e/ Duvar orané Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel7ie [116R32A46005%163,23P.F 836,202 (3,362 KGs 8591 [2p,086,06310(RE6H28E2,2Q9,8%
PK23Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel7Me |116M88445169%163,358.% 835,888 (3,301 0%5s 844l |2p,076,64 99032850219 83
PK24Pencer e/ Duvar orané Kuzey tarafendaki duvarl a in_65% -- Pencere G°| gelWine [116R81845598%163,380.2 840,255 (3,30 429s 854l [2p,204,641 999 E2B¢02 2%, 74
PK25lPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel@®Mhe [117R30£48B24%163,575.4 848,629 (3,531 66Gs R | |25, 305,88310RHHABW 2% 2%
PK26jPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel@Ghe [1145812448%462Z158,22P.¢ 824,827 (3,18074Gs 81k3| 2,729,807 9523502 155,184
PK27lPencer e/ Duvar oraneé Kuzey taraféndaki duvarl a in_65% -- Pencere G°| gel78me [17R4A7£46H380E6B,786.7 BA3,508 [3y101109% -87 P p2h.308,228102,G3p,8502,230189
PK28Pencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel7®e [17812845y773016RB,146.4 BA4,406 |3)845K184- 85,4P £2h,832,14d100,359,5202,2221 1
PK29)Pencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel78%e |118428446y133[86),25¢.1 B49,808 [3)801k541- 85.9P p26,49d,256101,144,2302,237R1E
PK30OPencer e/ Duvar orané Kuzey taraféendaki duvarl a in_65% -- Pencere G°| gel788ne |118848A48y728HE6)7,076.6 BI1,426 [3)561KI67- 91,1P p2h.248.768106.83p.0102,275K 24
PK3llPencer e/ Duvar oranéeé Kuzey taraféndaki duvarl a in_65% -- Pencere G°| gel6Sine |1154268488600%15B,986.8 BA8,244 |3)205(370- 81,9P 24,844,808 96,1615100 21651614
PK32lPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_95% -- Pencere G°| gel7%e [117RA0H47H9417163,635.F 848,496 (3,4855K9s 88 | | 25,454,86510R56h37 @2 255,081
PK33lPencer e/ Duvar orané Kuzey tarafeéndaki duvarl a in_95% -- Pencere G°| gel7me [117R40846%611163,51P.¢ 848,661 (3,402814s 8K | 25,456,824 10R08H42@ 240,787
PK34Pencere/ Duvar oraneé Kuzey taraféendaki duvarl a in_95% -- Pencere G°| gel7Mme [118616946786H163,46P.4 858,884 (3,400 244s 87k5| [25,613,51410P5F 2@ 253,73
PK35Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_95% -- Pencere G°| gel84ne [119K26450y135176,138.¢ 850,675 (3,706 219s 84k6| [25,775,26311P186 5T @231 ,434
PK36lPencer e/ Duvar oranéeé Kuzey taraféndaki duvarl a in_95% - - Pencere G°| gel63ine [115K468412901153,736.F BR0GES £3,2368K2s 8249] [2§,916,512 97 @41BEOR A 15,744
PK37lPencer e/ Duvar orané Kuzey taraféendaki duvarl a in_95% -- Pencere G°| gel7éne [117838847y195%163,840.4 84d 872 (3,4M H63s 885! |25,328,16310R181©39@ 245,38
PK3gPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_95% -- Pencere G°| gel74ne [117R96846B50%163,646.% 848,855 (3,387 3Ks 86k5| |25,315,63810P62 137 @ 228,99
PK39Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_95% -- Pencere G°| gelTme [170IW7446y772163,75R.$ 848,858 (3,418586s 87k5| | 25,462,74010B56 h58E2 244,094
PK4OlPencer e/ Duvar orané Kuzey taraféndaki duvarl a in_95% - - Pencere G°| gel8me [118)65785%0p11%169,269.7 853,653 £3,6988K2s 846l [25,609,59911R9%6H36 @ 805,59
PK4llPencer e/ Duvar orané Kuzey tarafendaki duvarl a in_95% -- Pencere G°| gel@e [115K982441692153,268.2 828,045 (3,228018s 824l 27,841,341 96[B40rb4082 69,35
PK42lPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_95% -- Pencere G°| gel74ne |118/868A47B65ME6p,728.5 IB55(1% (3y408l094- 89.5P p26,858,808104,94p,8202,270108(
PK43Pencer e/ Duvar orane Kuzey tarafeéendaki duvarl a in_95% -- Pencere G°| gel7mMme [119062846\6798165 742.6 BI6 67 |3yAbLiM45- -87 P 526,698,008 102,34P,3502:257 164§
PK44Pencer e/ Duvar orané Kuzey taraféendaki duvarl a in_95% -- Pencere G°| gel7éne [120002246p530F56p,656.1 BA3,826 |3)4001521- -87 P £26,890,76€102,285,6302,269198
PK45Pencer e/ Duvar orané Kuzey tarafendaki duvarl a in_95% -- Pencere G°| gel8ie [20K92850932BE7]1,526.8 BA7,67R |3y7B2k263- 95.2P £26,027,154111,66P,8902,336132
PK46lPencer e/ Duvar oraneé Kuzey taraféendaki duvarl a in_95% -- Pencere G°| gel69e [116RQ2AH4+H9900E6D,604.9 BI4,553 [3)269k383- 83.4P p26,036,58& 97,7B1p4D0 2,187 K2f
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or

pencere/ duvar

cephesindeki

géney

na

Tablo Ek.11.B i

ET1=Enerji T¢keti ml , EM1= Elektrik Maliyetler YM=Yakeéet Maliyetleri,
NO |KE= Karbon Emisyonl , YDET=Yakam D°ng¢s¢ Elekt Teketimlieri, YDYT =Y{ET1 ( MJ |/EMNS) | ¥ME$)d ENM2A(S) |ET2 (kWh) YT (MJ) _Amﬁo:vﬁumq:%o,«oﬁ.:,\_& YDM (8)
PGllPencer e/ Duvar orané G¢ney tarafindaki duvarl ar in_0% -- Pencere G°l gel eins8o - Q81926y041[9@1].91.50,B9 0 i 783,64 0067383 F&N ¢23.609,2%2i9021,490 20 35r38(
PG2[Pencer e/ Duvar orané G¢ney tarafindaki duvarl ar in_30% -- Pencere G°I| gel 668 - |1R24166843,848/6356,P68.4 608, 7%} |3204537e 81,9 |24,262,608 PoelRbela (426 28146
PG3|lPencer e/ Duvar orané G¢eney tarafindaki duvarl ar in_30% -- Pencere G°I| gel §6d6 - |12832d)43,491/9356,824.0 81,741 |3 78KE2e 81,3 | 24,352,239 P5:3h4c16(426 29125
PG4lPencer e/ Duvar orané G¢ney tarafindaki duvarlar in_30% -- Pencere G°Il gel 2668 - |138306943,984/3857,816.0 818,027 |32t4457e B, 4i |24,567,819 P6eAR%78(42d 4957
PG5[Pencer e/ Duvar orané G¢eney tarafindaki duvarl ar in_30% -- Pencere G°I| gel 688 - |13948645,229/1859,P78.9 810,7% |33Q5k67e B4,4i |24,593,209 PO%1A4:08(126.68t137
PG6Pencer e/ Duvar orané G¢ney tarafindaki duvarl ar in_30% -- Pencere G°l gel §508 - 42,078/5351,860.h 789,735 |3Y075KL3ge K8,8 28,693,859 P22h5:28024H681455
PG7|Pencer e/ Duvar orané G¢ney tarafindaki duvarl ar in_30% -- Pencere G°I| gel 688 - |1EH20643,221/6854,P74.0h 738,778 |3YL@0KLETe 80,8 | 23,963,199 P4eBAS:38(26 011297
PG8Pencer e/ Duvar orané G¢ney tarafindaki duvarlar in_30% -- Pencere G°Il gel g6B6 - |1E204c142,726/0853,986.0 600,029 |3Y126kl46e k9,8 |24,000,879 P37R4:38(026€971331
PG9Pencer e/ Duvar orané G¢eney tarafindaki duvarl ar in_30% -- Pencere G°I| gel 686 - |10G802¢43,024/6854,852.5 604,336 |311465688e 80,3 |2¢4,130,074 P4e3A5:24(426.09128
PGIQPencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_30% -- Pencere G°Il gel £66¢ - |1124306844,628/1856,800.5 806,636 |3265K682e 83,4 |24,200,892 P7eOh6:06(426 351874
PGllPencer e/ Duvar oranéeé G¢ney tarafindaki duvarl ar in_30% -- Pencere G°Il gel £50¢ - |1@DA30e42,028/1851,916.1 787,285 |30Z5kl42e k8,8 | 23,618,559 P2e2h4c26(126)631691
PG12Pencer e/ Duvar oraneé G¢ney tarafindaki duvarlar in_30% -- Pencere G°Il gel 2688 - |115200644,6Me4]59,855.8 182881y3)2R3,45% 8P4e n24863.418107,993,6502,1¢ 3
PG13Pencer e/ Duvar oraneé G¢eney tarafindaki duvarl ar in_30% -- Pencere G°Il gel 6@ - |1B4826044,207e4]159,K00.8 1830/812y32R1,523 8R4 n24.824,87406,995,6902,175.2p4
PGl4Pencer e/ Duvar oranée G¢ney tarafindaki duvarl ar in_30% -- Pencere G°Il gel g6ae - |10509Md)43,607e4]59,K01.4 1835209y3H1R6,911 8PFk n25.656.85%19%.697.3302, 1552
PGl§Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_30% -- Pencere G°Il gel 2608 - |115144944,8816/]61,026.8 1835/675y3)2B0,03F 8P%X n25.667.850198,493,1102,183:3hd
PGlgPencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_30% -- Pencere G°Il gel 2608 - |11DO473425Me3]L53,621.8 I798082yH1k1,403 7P n23,845466193,393,2702,081,081
PGl71Pencer e/ Duvar oraneé G¢eney tarafindaki duvarl ar in_65% -- Pencere G°I| gel gt - |1172486144,700/8861,94¢.1 8434 %S8 |32668%5e 83,4 | 25,304,325 P8OA4:4E(G2&205t80
PGl8Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_65% -- Pencere G°I| gel 688 - |179%0643,831/3861,P90.9 348,68 |32Q3k26% B1,9 |25,458,912 P6OAG0EG2&203t71
PG19Pencer e/ Duvar oranée G¢ney tarafindaki duvarl ar in_65% -- Pencere G°I| gel £606 - |11D3065643,698/6863,604.6 858,3%6 |3Y193587e 81,9 | 25,749,483 P5:BA7638( 2220124
PG20Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_65% -- Pencere G°l gel pMé - |119D0886346,401/4865,#80.1 386,78 |3391Ki60e BE,5 [25,702,50910%733,00¢2254110.
PG2llPencer e/ Duvar orané G¢eney tarafindaki duvarl ar in_65% -- Pencere G°Il gel 26MB - |11R2826¢143,441/4856,P62.1 811,698 |31 748685 81,3 |24,350,799 P52A4:16(426 28148
PG22Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_65% -- Pencere G°I| gel g706 - |1B930e145,429/9860,R16.9 826,837 |3324k4680e 84,9 |24,805,122 PY%7A3:88(42485t0%
PG23Pencer e/ Duvar oranée G¢ney tarafindaki duvarl ar in_65% -- Pencere G°I| gel 2686 - |15268644,683/§859,932.1 629,2%8 |3284K $5e 83,4i | 24,878,184 P7e9R%46(126 781412
PG24Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_65% -- Pencere G°Il gel 268 - |105553644,126/0859,P80.6 882,04 |[3225i541e 81,41 | 24,961,209 P6e7A6:28026 76461
PG29Pencer e/ Duvar orané G¢eney tarafindaki duvarl ar in_65% -- Pencere G°I| gel 2788 - |1155286346,624/3862,278.6 631,858 |3¥Q8k850e k87 i |24,955,746102,265,%0¢2210128
PG26Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_65% -- Pencere G°I| gel 2612 - |1DHMB842,528/0853,23¢.8 7I6,2% |30 s8e k9,3 | 23,886,318 P3e3AG54026871132
PG27Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_65% -- Pencere G°l gel §M™Mé - |1R2908645,061]67,870.8 1884235y3)2R3,206 8P4e n26.627.85018,796,180 2,287 88
PG28Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_65% -- Pencere G°Il gel 278¢ - |173827e444,0T6e8]L67,003.8 1890/846y32R1,143 8P4 n26,é2588916,634,2902,285,9%4
PG29Pencer e/ Duvar oraneé G¢eney tarafindaki duvarlar in_65% -- Pencere G°l gel &6 - |175727¢44,0P0e3]L69,R47.H 1904/613y3)2k7,087 8P4 n2y435896196,533,6102,32,09(
PG30Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_65% -- Pencere G°I| gel £808 - |1TBH45647,0D1e4]172,666.0 1903/024y304R6,410 88 e 27 .&%7.629108,Q02,3002,3%1 8%
PG31Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_65% -- Pencere G°I| gel 2608 - |115761)43,800e4]59,601.4 1832/813y3)2R3,93¢ 8P%X n24.884,88416,138,1402,1¢3,89
PG32Pencer e/ Duvar oranéeé G¢ney tarafindaki duvarlar in_95% -- Pencere G°I| gel M8 - |17 A6668455%4/9867,064.0 873,862 |3332k 2% 89,4 | 26,215,848 P9OA3BE(26275t504
PG33Pencere/ Duvar oraneé G¢ney tarafindaki duvarl ar in_95% -- Pencere G°Il gel 2788 - |1722476)44,305/§366,558.0 8AOAE [32371047e 81,9 | 26,384,322 P76l R8:480 2268581
PG34Pencer e/ Duvar orane G¢eney tarafindaki duvarl ar in_95% -- Pencere G°l gel 2788 - |1Z3866c244,251/4868,P16.5 8% 1%6 |32330%1e 82,91 |26,733,489 P7e0A%18(02£2891874
PG3gPencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_95% -- Pencere G°I| gel £818 - |1Z3500648,161/4871,670.9 888,558 |359k782e koD i |26,656,74310%50,&6¢28381291
PG36Pencer e/ Duvar oranéeé G¢ney tarafindaki duvarlar in_95% -- Pencere G°I| gel 608 - |15306644,235/(0359,566.5 629,53 |3234K240e 81,9 | 24,886,032 P7e0R7620(426 7333
PG371Pencer e/ Duvar oraneé G¢eney tarafindaki duvarl ar in_95% -- Pencere G°Il gel M2 - |1B361d456252861,976.5 B87;18 |3333i640e 89,4i |25,113,89419@,008,2002£2061241
PG3gPencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_95% -- Pencere G°I| gel 608 - |1T4%4c44,424/9861,620.0 84284 |3250K281e 82,9 |25,285,185 P7ebA8:4802201151
PG39Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_95% -- Pencere G°I| gel £608 - |1(B]9d44,227/9862,M2.9 850,32 |3233k73le 81,9 |25,509,714 P7e0A1c6802&212t60
PG40Pencer e/ Duvar orané G¢ney tarafindaki duvarlar in_95% -- Pencere G°I| gel 72 - |1TAT6e247,724/3865,P08.5 845,145 |3¥88I568]e k8b i |25,354,350104,6b%,@3p2&250128
PG4lPencere/ Duvar oraneé G¢ney tarafindaki duvarlar in_95% -- Pencere G°Il gel 2688 - |1099143,138/3855 P40.6 805,698 [3Y1341081e 80,8 |24,170,78] P4c6R2780 26131262
PG42Pencer e/ Duvar oraneé G¢eney tarafindaki duvarl ar in_95% -- Pencere G°I| gel 812 - |1TDI00246,0843]L75,834.5 1930/217y3384,27¢ 8% n27,806,613100,928,1002,388,18
PG43Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_95% -- Pencere G°I| gel 798 - |13O56el44,700e4]L75,865.8 |982K13 yH2R7,434 8R4 n28,863,803098,033,0202,382,69(
PG44Pencer e/ Duvar oraneé G¢ney tarafindaki duvarl ar in_95% -- Pencere G°I| gel £81é - |1E34406944,78el]L78,463.0 1960j072yH2B7,715 8PR4e n28,802,449098,033,4502,425,76
PG4gPencer e/ Duvar oraneé G¢ney tarafindaki duvarlar in_95% -- Pencere G°l gel 2888 - |1R499¢248,7P6e4]181,R25.F 1953/232y%581,022 9RIle n28,696,8571106,$30,66(2,468,434
PG4gPencer e/ Duvar orane G¢eney tarafindaki duvarl ar in_95% -- Pencere G°Il gel 2608 - |1DHMO43,6801]63,818.8 1861)005yFH1RI,227 8R3E n25.830,847105,676,8102,224,531
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or art

pencere/ duvar

cephesindeki

bat e

na

Tablo Ek.12.B i

ET1=Enerji T¢ketimleri, EMl= Elektrik Maliyetleri, YM=Yakeét Maliyetl er
NO |KE= Karbon Emisyonlaré, YDET=Yakam D°ng¢s¢ Elektrik Teketimleri, YDYT|ET1 (MJ |/EMBE) | YM@$) & EWM2($) |ET2 (kWh) YT (MJ) xmA._.o:u<Dm4ﬁ_A<5<_u<:_<E YDM ($)
PBL [Pencere/ Duvar orani - Bateée taraféendaki duvarlar i-in_0% - Pencere G°I gell,B5mhme 114R174.583,4P35]157 698 18 18211899y 1)1K3,491 8PE n2464188219%,294,73(2,1865614
PB2 [Pencere/ Duvar orani - Bateée taraféendaki duvarlar i-in_30% -- Pencere GYIl ge69 me |1168B2244638813161,27P.6 B40879¢3,2¥3:982s 8X9 | 25,226,379 9788 RA6%2r196,68
PB3 |[Pencere/ Duvar orani - Bate taraféndaki duvarlar i-in_30% -- Pencere G9I ge696 me |116,9B69%4625319163,22P.¢4 B4l @89¢3,234;1RGs 8XJ | 25,244,664 9708H78%:2r125,94!
PB4 [Pencere/ Duvar orani - Bateée taraféndaki duvarlar i-in_30% -- Pencere G9 Il g&680 me |117,0B%76461991163,22P.2 84194 €3,230;1RGs 8X%4 | 25,258,203 96:985:58%2r186,06
PB5 Pencere/ Duvar orani - Bateé taraféndaki duvarlar i-in_30% -- Pencere G9Il g&698me |117,0B8564662713163,72B.¢ B42@35¢3,281:4k4s 8%4 | 25,273,050 9784 132(22@2,88
PB6 [Pencere/ Duvar orani - Baté taraféendaki duvarlar i-in_30% -- Pencere GYl g&68 me |116,2B22)446088131 88618 ¢3,2¥2,0%6s 8X4 | 25,083,891 96:661:680:2r183,554
PB7 Pencere/ Duvar orani - Bate taraféndaki duvarlar i-in_30% -- Pencere GYIl g&686 me |1164B44046252261 837 @442¢3,2%4;,081s 8X%9 | 25,i123,257 977081,88%2r188,27!
PB8 Pencere/ Duvar orani - Bateée taraféndaki duvarlar i-in_30% -- Pencere G9Il g&68 me |1164B7a844615451 838413¢3,2%6,88]s 8X4 | 25,143,402 96:8067802r188,21
PBO Pencere/ Duvar orani - Bateée tarafeéendaki duvarlar i-in_30% -- Pencere G{l| g&68dme 1165898461131 838558¢3,2¥3,9Q0s 8X4 | 25,156,731 9674 10O %2r188,494
PB1OPencer e/ Duvar orani - Bateé taraféendaki duvarlar i-in_30% -- Pencere GYIl g&698me |1166B468465526163,187.2 B839098¢3,255:988s 8K4 | 25,172,940 976¢ Rh6412r195,49
PBl1llPencer e/ Duvar orani - Bate taraféendaki duvarlar i-in_30% -- Pencere GYI ge678me |1159B129646051 834486¢3,2Y9;386s 8X%4 {25,025,589 96-681:88%2r1€9,37!
PB12lPencer e/ Duvar orani - Bate taraféendaki duvarlar i-in_30% -- Pencere G9 Il g&696me |1174B04646356(84G1,846.] 1845235 |3241k63F -82,P 2585 H4( 91,249 110 2,2043139
PB13Pencer e/ Duvar orani - Bateée taraféndaki duvarlar i-in_30% -- Pencere G9Il g&69 me |117,6B4h846219D16G1,844.0) k8kE,2R |3261k632 -82,P ¢258865.,608 96,94§960 2,2043142
PBl14Pencer e/ Duvar orani - Bateée taraféndaki duvarlar i-in_30% -- Pencere G9Il g&698me |1177B4a3046150044G1,874.0 846]938 |32a6610 82,4 ¢29408 425 96,79§300 2,2046364
PB15Pencer e/ Duvar orani - Bate taraféendaki duvarlar i-in_30% -- Pencere GYI gevoéme |1178Bla5¢4658262540.0 848j068 |326%725 83,8 ¢25642048 9%,915H7502,21393
PBl6Pencer e/ Duvar orani - Bate taraféndaki duvarlar i-in_30% -- Pencere G9Il g&688 me |116,7B6O¢46246Maq0,072.9 839762 |326%580 -82,P ¢25.4%2.848 97,00H400 22,1926
PBl7lPencer e/ Duvar orani - Bateée taraféndaki duvarlar i-in_65% -- Pencere GY Il g&72&me |120,1B3444697511165,158.6 B864©629¢3,286:88Gs 8%9I | 25,P38,870 98:605:9812r249,58
PB18Pencer e/ Duvar orani - Bateé taraféendaki duvarlar i-in_65% -- Pencere GYIl g&72¢me |120,2B0alt4665915162,95P.2 BG5@01¢3,283;788s 8X4 | 25,062,024 9798 194 12r246,7%
PB19Pencer e/ Duvar orani - Bate taraféendaki duvarlar i-in_65% -- Pencere GYIl ger2eme |1204B498456418163,96D.8 BGHELR226¢3,256,8k%s 8%4 | 25,086,672 97786:26Q:2r247,014
PB20Pencer e/ Duvar orani - Bate taraféendaki duvarlar i-in_65% -- Pencere GY Il ger46 me |120,8B00t542611166,258.8 B869281¢3,3Y%8K0s 849I | 26,078,418 99686;100:2r2@4,54 7
PB21lPencer e/ Duvar orani - Bate taraféndaki duvarlar i-in_65% -- Pencere G99l gev0eme |118,1B4a3646365171162,49P.6 B49B156¢3,242;3Rbs 8XI | 25.#94,462 OTR6N78Q2r2E3,247
PB22lPencer e/ Duvar orani - Bateé taraféndaki duvarlar i-in_65% -- Pencere G9Il g&718me |1184B7a64688421163,33R.8 852442¢3,280,2k3s 8% | 25,564,254 908406,30(62224,79
PB23Pencer e/ Duvar orani - Baté taraféendaki duvarlar i-in_65% -- Pencere GYl gev08me |118,6B2(44662929163,31P.9 B53831¢3,281L682s 8%4 | 25,614,947 9784&96Q2r224,44.
PB24Pencer e/ Duvar orani - Bate taraféendaki duvarlar i-in_65% -- Pencere GY Il ger08me |118,7B7a304655126163,348.8 854657 ¢3,255:9k4s 8%4 | 25,639,713 9776€ i@ (p2r224,94]
PB25iPencer e/ Duvar orani - Bateée taraféndaki duvarlar i-in_65% -- Pencere G99l geV26me |119,0B6a385631921163,378.6 r86665L €3,3Y2:0kTs 849J | 25,695,612 99861n4d (:2r238,987
PB26Pencer e/ Duvar orani - Bateée taraféndaki duvarlar i-in_65% -- Pencere G9Il g&69 me |116,983a]64637424163,317.8 B41B817¢3,242;986s 8XJ | 25,239,513 972889802r187,274
PB27lPencer e/ Duvar orani - Bateé taraféendaki duvarlar i-in_65% -- Pencere G9Il gev4& me |1227B7605102D14G7,890.0) 883364 |3206169 84,4 ¢26.6Q0 9l 98,6850702,2868734
PB28Pencer e/ Duvar orani - Bate taraféendaki duvarlar i-in_65% -- Pencere GYIl gev48 me |123,084a76468018&§7,846.6 885]2%4 |3234203 83,P ¢26.65%A4%( 98,226:090 2,286819
PB29Pencer e/ Duvar orani - Bate taraféendaki duvarlar i-in_65% -- Pencere G9 Il gerV4é me |123,3B4al64670501268,080.4 1887i588 |3267%176 83,4 ¢26.62 634 98,0152802,289384
PB30Pencer e/ Duvar orani - Baté taraféendaki duvarlar i-in_65% -- Pencere GYIl ger68me |123,7B72965688%¢694164 1890129 |3y38%999 -85, ¢26.¢Q3.865100,160.9702,307E8:
PB31lPencer e/ Duvar orani - Bateée taraféndaki duvarlar i-in_65% -- Pencere G9Il gevléme |120,1B1alt46414MeG45161] 86404l |324%860 -82,P ¢392 23) 97,37H800 2,2406334
PB32lPencere/ Duvar orani - Bateée taraféendaki duvarlar i-in_95% -- Pencere GYIl ger6eme |1235B54456151169,12R.6 B838528¢3,333:6k(s 8%4 | 26,655,852100,¢10,L082;3@3,5%
PB33Pencere/ Duvar orani - Bate taraféndaki duvarlar i-in_95% -- Pencere GYIl ger60me |12398%94531316169,308.6 892013¢3,3Y1:604s 844 | 26,760,402 99B48120:2r3@6,044
PB34Pencere/ Duvar orani - Bateée taraféndaki duvarlar i-in_95% -- Pencere G9 Il g&V56me |124,1B5]4522416169,400.¢ 8I3@18¢3,305:180s 844 | 26,802,540 9PRLEH0OQ2r3@7,49]
PB35iPencer e/ Duvar orani - Bateée taraféndaki duvarlar i-in_95% -- Pencere G9Il gev8sme |124,3B7546347812178,788.6 834L298¢3,356,7k0s e8k | | 26,828,95210P,%04h,30921326,284
PB36Pencer e/ Duvar orani - Baté tarafendaki duvarlar i-in_95% -- Pencere GYI| ge728 me |120,4B4a304671414165,158.¢ BG550663,287;888s 8%4 | 25,095,174 9808424 :2r249,59!
PB37lPencer e/ Duvar orani - Bate taraféndaki duvarlar i-in_95% -- Pencere G9Il gev4ée me |120,8B584546621165,357.8 BGIE82¢3,3%2:7k4s 849J | 26,090,454 99682132 (2r265,84:
PB3gPencer e/ Duvar orani - Bateée taraféendaki duvarlar i-in_95% -- Pencere G9I| g&73& me |121,1B68651696165,358.4 BTl 847¢3,3V10RGs 844 | 26,155,422 99082:2812r2€5,99
PB39Pencer e/ Duvar orani - Baté taraféendaki duvarlar i-in_95% -- Pencere GYI| g&73& me |121,3B648510523165,44R.8 B8120256¢3,296:381s @44 | 26,187,759 98881480:2r267,06!
PB40Pencer e/ Duvar orani - Baté taraféendaki duvarlar i-in_95% -- Pencere GYl geV56eme|121,5B6a34651642167,68P.5 B14218¢3,3¥3:788s 8&T | 26,226,53110p213,@462r283,94]
PB4llPencer e/ Duvar orani - Bate taraféndaki duvarlar i-in_95% -- Pencere GYIl gevie me |1185B2604671621163,268.¢8 B52896¢3,2587;988s 8%4 | 25,p86,889 9808814 (:2r223,84!
PB42Pencer e/ Duvar orani - Bate taraféndaki duvarlar i-in_95% -- Pencere G9Il gev9% me |1268B4066:059Ma72,883.0 012j403 |3/366076¢ -85P ¢27.87%2.08(100,988,2802,354579
PB43Pencer e/ Duvar orani - Baté taraféendaki duvarlar i-in_95% -- Pencere GYI| g&rv9e me |127,2B6385662008720184 015513 |3y387071 85,4 ¢27.465.3%)100,118,13(2,355828(
PB44Pencer e/ Duvar orani - Bateée taraféndaki duvarlar i-in_95% -- Pencere G9Il gev80me |1275B60655580@73,084. 017454 |3y3a%51F 84, P ¢27.6236Q% 99,86853302,357H44
PB45iPencer e/ Duvar orani - Bate taraféendaki duvarlar i-in_95% -- Pencere GYI geB82¢me |127,7B125¢476072Ma74,833.5 019147 |3y44(k109 - 88 P ¢27 67 A2:1108,208,2702,38168367
PB46Pencer e/ Duvar orani - Bate taraféendaki duvarlar i-in_95% -- Pencere G9 Il gev4e me |123,6B1a0846891(3468552.3 889647 |328(740 -83,P ¢26.689418) 98,422002,295684]
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EK.3.1 s él ge-ir gewdgi¢gkn ekka téssady é&laazraen é(nikJ akr akt ésl aéyké | ga
Enerjit ¢ k et (EpnToplam naliyeter ( M) , Karbondioksit sal én

do°ng¢se¢e maliyetl eri (YD) sunul muktur.

Tablo EK.13.Se- e n e kélseér igre-i rgenl i k ve g¢nek &sé kazanér
Ul u2 u3 U4 us U6 u7 us U9 SHGC E M K YD
SECENE! W/m2.K W/m2.K Wim2.K W/m2.K W/m2.K Wim2.K W/m2.K W/m2.K Wim2.K - MJ/ m2 $ Ton $
S1 0,2497 0,3495 1,6896 1,361 1,2908 0,2499 2,1944 3,6886 3,6886 0,86 1611 153955 78,8 2096870
S2 0,1589 0,2993 1,0625 3,6842 1,8135 0,4063 3,7021 3,6898 3,6898 0,86 1637 156333 80,3 2129253
S3 0,2487 0,3967 2,0668 2,2826 0,85 0,4063 2,3256 3,6911 3,6911 0,81 1633,8 156457 79,3 2130945
S4 3,3775 0,4396 1,6166 2,9167 0,929 0,3857 2,5572 3,6912 3,6912 0,81 1615 156291 76,7 2128681
S5 1,5583 0,4493 1,0539 2,4275 1,88 0,4082 3,1796 2,4887 2,4887 0,76 1621 155035 78,8 2111579
S6 0,1769 0,4522 1,3289 3,4146 0,3596 0,7059 1,8737 2,1354 2,1354 0,7 1688,3 160077 83,4 2180254
s7 0,4694 0,3967 1,1905 2,4108 4,3599 0,6278 2,0441 2,2687 2,2687 0,76 1957,2 180901 102 2463871
S8 0,5343 0,5779 1,9709 1,6229 3,8651 0,2756 2,6119 1,7356 1,7356 0,65 1703,6 162398 83,4 2211859
S9 0,3275 0,5445 1,4433 0,8226 3,7475 0,27 1,6466 3,6898 3,6898 0,86 1776,1 168789 87,5 2298911
s10 0,1846 1,9487 1,108 2,4138 3,15 0,15 1,817 2,313 2,313 0,76 1675,5 159891 81,9 2177713
S11 0,1286 1,4269 1,1789 2,1993 1,6133 0,116 3,8042 2,313 2,313 0,13 1590,9 151078 78,8 2057684
S12 2,5405 0,2204 2,2448 1,5791 1,2052 0,11 2,044 3,2983 3,2983 0,86 1672,8 161049 80,3 2193485
S13 0,9165 5,8817 1,4778 0,7457 1,361 0,1 2,3279 1,4554 1,4554 0,62 1595,2 153877 76,2 2095800
S14 2,024 0,6723 1,2718 0,8057 2,9582 0,11 3,35 2,0063 2,0063 0,6 1528,8 148316 72,1 2020063
S15 0,876 0,6825 0,8554 1,0687 1,3967 0,116 2,0838 2,0063 2,0063 0,48 1538,5 148150 73,7 2017806
S16 1,5867 0,5602 3,0172 1,4128 1,1072 0,15 5,6212 2,0953 2,0953 0,65 1596,4 155149 75,2 2113132
S17 1,3207 0,4376 1,4464 1,3301 0,9198 0,27 6,558 5,5473 5,5473 0,86 1613,1 155962 76,7 2124204
sSi18 0,5299 1,4917 1,6204 1,0411 0,7892 0,2756 2,697 2,6384 2,6384 0,76 1478,3 144938 68,6 1974056
S19 0,7399 0,4646 2,8846 0,8144 0,6132 0,7059 3,1286 4,6629 4,6629 0,86 1706,7 159383 87 2170794
S20 0,4841 0,9237 1,3381 0,8985 0,5507 0,4082 4,1165 2,8519 2,8519 0,76 1619,1 153058 80,8 2084643
S21 1,0502 1,1407 1,1684 0,8985 0,5507 0,3857 1,9361 2,0713 2,0713 0,65 1863,1 171832 97,2 2340352
S22 0,3688 1,7352 1,1519 1,1504 0,4599 0,4063 5,3089 2,9191 2,9191 0,76 1607,9 153214 78,8 2086771
S23 1,1206 1,4563 0,9662 0,6524 0,4485 0,2499 6,8703 5,5617 5,5617 0,86 1868,7 171168 98,7 2331304
S24 0,5363 1,6013 1,6598 1,4427 0,3861 0,4063 2,9639 2,9191 2,9191 0,13 1736,2 157096 93,6 2139651
S25 0,6365 1,228 0,7594 1,3683 0,3463 0,4063 4,2812 4,8293 4,8293 0,86 1869,3 171352 98,7 2333810
S26 0,5103 0,616 1,7857 1,1015 0,2839 0,3857 2,1065 2,8567 2,8567 0,6 1555,5 149474 75,2 2035831
S27 0,5181 0,9683 2,1127 0,9255 0,2668 0,4082 3,3216 2,8567 2,8567 0,49 1604,7 151368 80,3 2061637
S28 0,7305 2,2621 1,1905 0,6983 0,1703 0,6278 4,2812 5,905 5,905 0,86 1856,8 171747 96,2 2339190
S29 0,7465 1,8709 1,5936 0,6189 0,176 0,2756 2,9639 5,905 5,905 0,7 1867,4 171420 98,2 2334736
S30 0,2497 1,4269 1,6896 1,3301 1,6133 0,2499 3,1796 3,6886 3,6886 0,86 1788,9 166750 91,6 2271139
S31 0,1769 0,2204 1,6896 1,2337 1,2052 0,2499 2,3279 1,4554 1,4554 0,62 1666,3 158180 82,4 2154409
S32 0,1769 0,2204 0,8554 0,8144 0,2481 0,2499 1,817 2,0063 2,0063 0,6 1665 157549 82,9 2145811
S33 1,5583 1,4269 1,4778 1,0411 3,8651 0,4063 2,3279 2,0063 2,0063 0,31 1864.,8 169383 99,8 2306993
S34 0,1769 0,2204 0,2839 0,6524 0,2481 0,3857 1,6466 1,533 1,533 0,68 1664,5 160126 80,3 2180913
S35 0,7254 0,6825 1,1905 0,511 3,7475 0,2756 2,3279 1,9873 1,9873 0,7 1785,5 167959 90 2287599
S36 0,239 1,1407 0,9676 0,2895 0,6132 0,116 4,1165 3,2968 3,2968 0,86 1712,1 162840 84,4 2217875
S37 0,239 0,6941 0,9094 0,2668 0,5507 0,11 1,9361 1,7356 1,7356 0,65 1416 141519 62,9 1927486
S38 0,231 0,5601 1,1015 0,193 0,4996 0,1 2,7822 3,6898 3,6898 0,86 1453,9 144826 65 1972532
S39 0,53 0,49 1,3059 0,1646 0,4599 0,11 5,3089 2,313 2,313 0,13 1343,6 133014 60,9 1811650
sS40 0,22 0,5639 1,75 0,2668 0,3861 0,15 6,8703 3,2983 3,2983 0,86 1432,4 143373 63,4 1952734
S41 0,12 1,5796 1,75 0,193 0,3463 0,27 2,9639 1,4554 1,4554 0,26 1432,6 138971 67,5 1892788
S42 1,87 0,8455 0,3633 0,2668 0,2839 0,2756 4,2812 1,4554 1,4554 0,41 1547,2 149951 73,2 2042336
S43 0,51 1,6893 0,3747 0,193 0,2668 0,6278 2,1065 2,0063 2,0063 0,48 1630,5 153594 81,9 2091952
S44 0,5 0,3282 0,3633 0,1646 0,4485 0,7059 3,3216 2,0063 2,0063 0,26 1887,5 169597 103 2309904
S45 0,22 0,2365 0,3747 0,5961 0,3861 0,4082 2,1065 5,5617 5,5617 0,86 1933,5 175465 104 2389835
S46 0,12 0,5255 1,05 0,4201 0,3463 0,3857 4,2812 3,2116 3,2116 0,76 1509,6 147705 70,1 2011747
S47 0,197 0,428 1,75 0,2725 0,2839 0,4082 2,9639 2,8519 2,8519 0,76 1573,4 151358 75,7 2061491
S48 0,1044 0,417 1,75 0,1816 0,4485 0,3857 6,8703 2,0713 2,0713 0,65 1499,5 146508 70,1 1995434
S49 0,393 0,524 0,3861 0,5961 0,4599 0,4063 5,3089 5,2298 5,2298 0,86 1615,3 153813 79,3 2094938
S50 0,329 0,571 0,4144 0,6472 0,4996 0,4063 2,7822 2,9191 2,9191 0,76 1578,4 151428 76,2 2062450
S51 0,4834 0,377 0,4315 0,5961 0,5507 0,4063 1,9361 2,9214 2,9214 0,13 1516,2 143490 75,2 1954330
S52 0,373 0,283 0,3861 0,6472 0,6132 0,3857 4,1165 4,8293 4,8293 0,86 1546,3 150241 72,6 2046280
S53 0,3465 0,673 0,4031 0,5961 0,687 0,4063 3,1286 2,8567 2,8567 0,6 1589,7 151342 78,3 2061280




Tablo Ek.13. (devam):

99

Ul u2 us u4 us ue u7 us u9 SHGC E M K YD
SECENEY W/m2.K W/m2.K W/m2.K W/m2.K W/m2.K W/m2.K W/m2.K W/m2.K W/m2.K - MJ/ m2 $ Ton $
S54 0,2562 0,418 0,3633 0,6472 0,7892 0,4063 3,6907 2,8567 2,8567 0,49 1573,4 149499 77,8 2036180
S55 0,2215 0,3316 0,3633 0,5961 0,9198 0,2499 2,697 5,905 5,905 0,86 1602,9 153076 78,3 2084889
S56 0,1672 0,2816 0,4031 0,5166 1,1072 0,4063 6,558 5,905 5,905 0,73 1614,9 153261 79,8 2087417
S57 0,1334 0,3689 0,3861 0,4201 1,3967 0,4063 5,6212 5,905 5,905 0,62 1626,8 153613 81,3 2092210
S58 0,1135 0,2902 1,75 0,3577 2,186 0,3857 2,0838 5,905 5,905 0,19 1472,2 140885 71,6 1918848
S59 0,0857 0,4102 1,75 0,3066 2,9582 0,4082 3,35 5,905 5,905 0,39 1580,4 148730 79,3 2025698
S60 0,1743 0,3844 1,05 0,2725 1,2052 0,7059 2,3279 1,9873 1,9873 0,76 1699,2 161760 83,4 2203173
S61 0,373 0,8822 1,6896 0,2441 1,6133 0,6278 2,044 1,9873 1,9873 0,5 1731,2 162534 87,5 2213714
S62 0,2562 0,7256 1,0625 0,2214 1,2908 0,2756 3,8042 1,9873 1,9873 0,17 1333,9 132693 59,9 1807275
S63 0,3038 0,9324 2,0668 0,1987 1,8135 0,27 1,817 1,9873 1,9873 0,22 1457,3 141871 68,6 1932289
S64 0,1743 0,3479 1,6166 0,1816 0,85 0,15 3,8042 1,9873 1,9873 0,16 1353,4 134876 60,4 1837006
S65 0,3038 0,2918 1,0539 0,1646 0,929 0,116 2,044 1,9873 1,9873 0,29 1394,6 138158 62,9 1881711
S66 0,1482 0,4869 1,6166 0,1533 1,88 0,11 3,8042 1,9873 1,9873 0,13 1360,8 134713 61,4 1834790
S67 0,1144 0,2124 1,0625 1,58 0,3596 0,1 2,044 1,9873 1,9873 0,22 1424,9 140318 65,5 1911127
S68 0,387 0,3218 1,6896 3,6842 0,2481 0,11 3,8042 1,9873 1,9873 0,65 1535,5 150813 70,6 2054078
S69 0,2333 0,5281 1,6166 2,2826 3,7475 0,116 1,817 1,9873 1,9873 0,6 1756,5 166579 87 2268804
S70 0,197 0,2438 1,0539 2,4275 1,6133 0,15 3,8042 1,9873 1,9873 0,57 1610,8 156191 76,2 2127321
S71 0,124 0,1545 1,3289 3,4146 1,2052 0,27 1,817 1,9873 1,9873 0,41 1586,7 153187 75,7 2086411
S72 0,4538 0,9718 1,1905 2,4108 2,9582 0,2756 1,6466 1,9873 1,9873 0,45 1485,4 144286 70,1 1965180
S73 0,364 3,3013 1,9709 1,6929 2,186 0,27 2,6119 1,9873 1,9873 0,65 1615,4 155095 78,3 2112393
S74 4,8351 2,313 1,4433 0,8226 1,3967 0,15 1,6466 1,633 1,533 0,68 1727,3 164328 84,9 2238149
S75 4,2684 1,2593 1,108 2,1993 1,1072 0,116 2,6119 1,533 1,533 0,61 1675,2 160722 80,8 2189031
S76 0,1724 0,1868 1,1789 1,5791 0,9198 0,11 2,441 1,533 1,533 0,53 1357,5 136852 58,8 1863924
s77 0,5429 0,3844 2,2448 0,7457 0,7892 0,1 1,8737 1,633 1,533 0,26 1387 137467 62,4 1872305
S78 0,2375 0,2747 2,0302 0,8057 0,687 0,11 2,0441 1,9773 1,9773 0,65 1408,6 141366 61,9 1925408
S79 0,1892 1,4142 1,4778 1,0687 0,6132 0,116 3,1796 3,6886 3,6886 0,86 1518,3 149316 69,6 2033680
S80 0,1506 0,5057 1,2718 1,2585 0,5507 0,15 2,5572 3,6911 3,6911 0,81 1457,9 145435 65 1980828
S81 0,51 1,0333 0,8554 1,5926 0,4996 0,27 2,3256 2,4887 2,4887 0,76 1482,2 146668 67 1997615
S82 0,3 0,9844 2,4823 1,4128 0,4599 0,2756 3,7021 2,2688 2,2688 0,76 1479,3 146197 67 1991198
S83 0,53 0,7846 0,7987 1,0411 0,3861 0,4082 2,5572 3,1915 3,1915 0,86 1650,3 157295 80,8 2142362
S84 0,22 0,3294 2,8846 1,2337 0,3463 0,3857 3,1796 2,2687 2,2687 0,76 1515,1 148693 70,1 2025198
S85 0,12 0,5421 1,3381 0,8144 0,2839 0,4063 2,5572 1,7356 1,7356 0,65 1548,5 149078 74,2 2030439
S86 1,87 0,5208 1,1684 0,8985 0,2668 0,3857 2,3256 3,5315 3,5315 0,86 1644,7 158361 78,8 2156881
S87 0,51 0,6248 1,2331 0,7559 0,1987 0,4063 3,7021 3,6898 3,6898 0,86 1633,2 156556 79,3 2132293
S88 0,52 0,4174 1,1519 0,6524 0,1703 0,4063 2,1944 2,313 2,313 0,76 1579,5 152685 75,2 2079565
S89 0,22 1,23 0,9662 1,4427 0,176 0,2499 3,7021 2,313 2,313 0,13 1608,6 148413 83,9 2021391
S90 0,12 0,65 1,81 1,3683 0,4996 0,4063 2,1944 3,2983 3,2983 0,86 1616,6 154490 78,8 2104159
S91 0,2497 1.5 1,6598 1,015 0,4315 0,4063 3,7021 1,4554 1,4554 0,62 1625,8 153466 81,3 2090202
S92 0,1589 0,48 0,7594 0,9255 0,3804 0,3857 2,5572 1,4554 1,4554 0,36 1467,6 142658 69,1 1943001
S93 0,2487 0,49 1,9231 0,7949 0,3122 0,4082 3,1796 1,4554 1,4554 0,26 1496,3 143133 72,6 1949478
S94 0,1769 0,79 1,7857 0,6983 0,2839 0,7059 1,8737 2,0063 2,0063 0,6 1599,7 151947 78,8 2069519
S95 2,024 0,61 2,1127 0,6189 0,2157 0,6278 2,0441 2,0063 2,0063 0,31 1561,7 148033 77,2 2016212
S96 0,3981 0,96 1,1905 0,4315 1,25 0,27 1,6466 5,6473 5,5473 0,86 1631,1 156478 78,8 2131235
S97 0,393 0,44 1,4778 0,3917 0,28 0,11 2,044 2,8519 2,8519 0,76 1471,6 145825 66,5 1986133
S98 0,329 1,13 1,3053 0,2895 2,01 0,1 2,3279 2,0713 2,0713 0,65 1555,5 151076 73,2 2057649
S99 0,452 0,57 1,5662 0,2668 1,77 0,11 3,35 5,5617 5,5617 0,86 1641,4 158255 78,8 2155437
$100 0,323 0,5602 1,5662 0,193 1,19 0,116 2,0838 1,9873 1,9873 0,76 1448 144116 65 1962866
S101 0,1769 0,2204 0,2839 0,1646 0,2157 0,1 3,8042 1,9873 1,9873 0,17 1351,7 133995 60,9 1825005
$102 1,5583 1,4269 0,9094 0,6524 1,8135 0,4063 5,6212 1,533 1,533 0,53 1656,9 155614 83,4 2119457
S103 0,5343 0,513 1,7885 1,4427 0,85 0,4082 3,35 1,633 1,533 0,26 1573,2 149174 77,8 2031750
S104 0,1846 2,1839 0,6813 0,7949 2,9582 0,27 1,6466 1,9873 1,9873 0,39 1529,1 147143 73,7 2004086
S$105 2,024 1,4269 0,6018 0,4769 1,1072 0,11 3,1796 1,9873 1,9873 0,29 1518,7 145412 73,7 1980514
S106 0,7923 0,2204 0,545 0,3066 0,687 0,15 2,1944 1,9873 1,9873 0,49 1438 141746 65,5 1930578
$107 0,7399 0,6723 0,4996 0,2214 0,5507 0,11 3,1796 5,905 5,905 0,39 1523,5 146367 73,7 1993522
5108 0,8566 0,7362 0,4599 0,193 0,3861 0,15 3,7021 5,905 5,905 0,62 1534,6 148004 73,7 2015817
S109 0,6365 0,5602 0,4258 0,2895 0,4996 0,6278 1,8737 2,8567 2,8567 0,39 1698 158729 86,5 2161892
S$110 0,5103 0,4376 0,6189 0,4315 0,6132 0,2756 2,3256 4,8293 4,8293 0,86 1485,5 146025 68 1988860
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