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1. Bolim:Yapilasma, Cevre ve Sirdarilebilirlik
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Kdresel isinma / iklim deqisikligi

T

Sera Gaz Etkisi

Diinya yiizeyine garpan bir kasim
giines 151G1 yansir: Bir kismi is1
olugturur

Atmosferdeki C0; ve diger
gazlar|5|g| hapseder ve

inyamin sicak kalmasina
neden olur

Select below

Extreme
Weather

Direct Risks

Orverall Vulnera bility

Sea Level Rise

Direct Risks

Owverall Vulnera bility

Agricultural
Productivity
Loss

Direct Risks

Orverall Vulnera bility

Overall

Direct Risks

Owverall Vulnera bility

rank 1 [P 1e2 Overall Direct Risks:
Physical Climate Impacts

iklim degisikliginin etkileri Kaynak: Center for Global Development.
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Kdresel isinma / iklim deqisikligi

TN p

Capital has more toxic particles in its

SChOOI‘S ShUt as tOXiC Smog hits air than other major Indian metros

<4 DELHI IS
INDIA’S
ASTHMA
CAPITAL

Glnesin dogusunu gosteren LED ekranlar

Tiananmen Meydani, Pekin, Cin, 16 Ocak 2014

Havadaki PM(2.5)* seviyesi 671 mikrogram
*Fine Particulate Matter: Normal seviye 25 mikrogram
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Kdresel 1Isinma / iklim degisikligi
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BM Iklim Degisikligi Konferansi=Bina Giinii

A global
effort to 2 /
. - keep s 2 : 5
Binalarin lklim global u United Nations Environment Programme
warming 20 o8 & r environment for development
below '

Degisikligine Etkisi:

30 Nov. - 11 Dec. 2015
Towards a Global Alliance
for Buildings and Construction

BUILDINGS DAY

ArCOP21

December 3

« Yuksek fOsil tabanli
enerji taketimi
e Yiksek karbon salinimi

HOME ABOUT US WHY BUILDINGS? TAKE A

Ulke Binalar | Endistri Ulasim Diger
ABD Kuresel CO® salinimi
39 33 28 —--
2004 (Kaynak: International
AB
2006 39 28 30 3 Energy Agency, EIA)
Torkiye
2008 36 32 20 12
Enerji tuketimi Dagilimi
(Kaynak: izoder isi yalitim raporu, 2010) Why Buildi ng s?
' N G g ey More than 30 per cent of global
b 2050 ge l_.japl SEktorUl_.jle |||§k||| greenhnus! gas emissions are
T buildi lated, and emissi
enerji kullaniminin 2 kat karbon P ENEealafel s asmissions
could doubleby 2050 if we carry on...

emisyonunun %/0
artis bekleniyor.
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Eneriji Verimli ve Diisiik Karbon Emisyonlu Bina Insiyatifleri

» AB 2050 Enerji Stratejisi: 60% 70% | 80% | 90% | |cAREoN.
Karbon emisyonunu %80-395 = —
. chitecture
diizeyinde azaltma ‘
|
TODAY 2015 2020 2025 2030

:l Faossil Fuel Energy Reduction l:l Fossil Fuel Energy Consumption

e ABD Architecture 2030
Insiyatifi: karbon-nétr bina,
dénusum icin bir model

The 2030 Challenge

Source ©2010 2030, Inc / Architecture 2030, Al Fights Reserved
*Using e fassil fusl GHE-Smiltling ey to operale

meycut bina stdu
ort. 30milyar m

“§BEEEE

@\;\@\\@\@\\ =
b

 Uluslararasi yesil bina

sertifikasyon sistemleri = it
0 5mil. mé ykilacak
- kalan =25 mil mC
- [ 1 . ;” .
e Turkiye'deki calismalar: @‘ EE
':J g s kalanin15 milme \—*

BATislwTY TENT AR

e Binalarda Enerji - renove edilecek

Performansi Yénetmeligi,

cgHytEn

Billion Square Feet (sf)
Sourcs: Enangy Information Adminstraton

L 2 CASBEE
e Zorunlu enerji kimlik - Bl me
bQ'gQSi ve Bep_TR - yeni insaat eklenecek

 Cedbik konut sertifikasi ’ DGNB
“ 30/40mil. me
- e yaprelden gecmis
:2 Dla[ak & green star

ABD Architecture 2030 insiyatifi Yesil bina sertifika programlari
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Surduarualebilirlik Tasarim ve Hedefleri

 Sirdurdlebilir binalar, bina icin
pasif iklimlendirme
olanaklardan faydalanan, bina
enerjisinin tamami veya bir
kismini yenilenebilir enerji
kaynaklarindan saglayan, atik
miktari ve karbon salinimi

disuk yapilardr.

Sifir Enerji Bina

Net-zero Energy

Building
r---------------

1 Yiksek Performansli
! Bina (YPB)
i
i

High Performance Building

Solar panels
Mechanical ventilation
heat recovery

A

| Shading provided by overhang

by |

Small north facing

glazing Large South facing Glazing

1. Yasayan konforu 2.Kaynak kullanimi
* Isisal konfor * Malzeme kullanimi
» Gorsel konfor * Enerji sistemleri
* Hava kalitesi * Su kullanimi

€ kisisel mutluluk ve verim =

€ mekanik destekli dogal =
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Surdarulebilir Bina, Tasarim, Bina Performansi

e Binanin
sdrdardlebilirligi ile
ilgili kararlar tasarim
sdrecinde alinir

. lyi Tasarim
= lyi bina Performansi
= Yiksek kullanici konforu
= Disuk isletim maliyeti
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ic mekan

cevresel kabuk
konforu hava ve su
gecirmezligi

enerji
etkinligi

yenilenebilir
enerji
kullanimi

etkin
tesis
Isletimi

Bina performansinin degerlendirilmesi



c. Bolim: BIM ve Surdirilebilir/Performatif Tasarim
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Mimari ifade/temsil yontemi olarak ¢izim

e Sadece grafik bilgiye
(bina geometrisi)
dayanir

* 2B temsili esas alir:
planlar/kesit/gérinus
/detay

* Soyutlama: Binay
Glculebilir, temsil
edilebilir lcekli
parcalara bolerek
anlatma (kagit ve
kalem ortamlari gibi) e 18.yy. ortogonal

bakis, dlcege dayali

soyutlamali temsil

Gaspard Monge
(1746-1818)

tasar
geometrininin
icadi

3 units

4 units
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CAD verisi ile calisma ve isbirligi sorunlari

"Mimari bilgi, sdrekli hatali, belirsiz ve eksiktir."

TASARIM
ONCESI

[proje planlamal

¥

KAVRAMSAL
TASARIM

[kavram. geometri]

¥

TASARIM
GELISTIRME

[tahmini gecometri]

@

S50N
TASARIM

[kesin geometri]
.

YAPIM
[imalat]

¥

TESIS YOMETIMI
[bitmig yapi]

Lineer(dogrusal)
tasarim sireci

(1910 ingiliz Kraliyet Sézlesmeli Degerlemeciler Kurumu)

Mithendislik Bakimve Eklenmis
Paydas ve Tasarnm Yapim Isletim Toplam
Grubu Evresi Evresi Evresi Maliyet
Mimarlar ve
o $1,007.2 $147.0 $15.7 $1,169.8
Miihendisler
Genel
485.9 1,265.3 50.4 1801.6
Yiikleniciler $ $ $ $
Ozel Ylldenic $442.4 $1762.2 $2.2204.6
ve Tedarikeiler ' ' ’ '
Mal sahipleri
. 722.8 898.0 9.027.2 10,648.0
ve Isletmeciler $ § $ $
Toplam ($M) $2,658.3 $4,072.4 $9,093.3 $15,824.0

Yapi sektériinde birlikte calisabilirlik ile ilgili yetersizliklerden kaynaklanan ilave maliyet
(Kaynak: A.B.D Standart ve Teknolajiler Enstitiisti 2002)

Architect Installer

Fiili BDT
standartlaryla
veri degisimi

Veri uyumsuzlugundan dogan
sorunlar:

C.

Dondstirme

(translation): Verinin farkl
formatlara dénisumd
sirasinda karsilasilan
eksiklikler ve hatalar

Replikasyon
(replication): Ayni veriden
tekrarh kopyalar uretilmesi

Koordinasyon

(coordination): Belgeler arasi
es guncellemenin saglanmasi
proje revizyonu zorluklari
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Yapi Bilgi Modelleme (BIM) ve Sirdirdlebilirlik

* Bina Bilgi Modelleme (BIM),

bina ile ilgili tim grafik
(geometri/bicim vb.) ve
alfasayisal (malzeme, maliyet,
fiziksel cevre kontrolii vb)
veriden olusan bir

Tumlesik Veri Modeli
(Integarted Data Model)

(1) 3B model meydana getirir

(2) bu modelin proje siirecine
katilan paydaslar arasinda
binanin yasam dongusu
boyunca ortak kullanimini
saglar.

Ortak Veri Ortami

(Common Data Environment)
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BIM Destekli Mimari Tasarim Olanaklari

Sayisal, sezgisel mimari
tasarim:

BIM'e donistdrdlebilen
kavramsal tasarim seviyesinde
geometrik ytizey modelleri
olusturmak

Hesaplamali mimari tasarim:
skript yazma ortamlarinda
uretilen parametrik tasarim

¢Ozdmleri Gretmek

Performatif tasarim:

BIM modelinin cevresel analizlere Kaynak: Tres Mimarlik

Konut projesi sayisal
kavramsal tasarim

onceden 6ngorerek tasarimi ' calismalar

tabi tutularak bina performasini

sekillenmek
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Performatif tasarim / Performansa
Dayal Tasarim-Mimarlik nedir?

1. Surddurdlebilirlik ilkelerini dikkate alan
enerji/hammadde tiketimi, malzeme segimi, atik
azaltimi

c.Fiziksel cevre sartlarindan faydalanan
gunes/riizgar vb. =» pasif iklimlendirme

3. 5ayisal ve dlgulebilir veri kullanan
BIM yazilimlari =» abje tabanli nitelik tanimlama

4. Gercek zamanlh/spiral geri donis yapan
Anlik, etkilesimli hesap yapma kabiliyeti

spiral bir tasarim yaklagimidir.

SURDURULEBILIR YAPILASMA iGN BIM DESTEKLI ANALIZ CALISMALARI

TASARIM
ONCESi

[proje planlama]

KAVRAMSAL
TASARIM

[kavram. geometri]

TASARIM
GELISTIRME

[tahmini geometri]

SON
TASARIM

[kesin geometri]

YAPIM
[imalat]

YONETIMI
[bitmig yam]

Spiral tasarim
sureci

Performansa Dayali Mimari Tasarim

TASARIM
GELISTIRME

[tahmini geometri]

@

SON
TASARIM

[kesin geometri]
.

YAPIM
[imalat]

¥

TESIS YOMETIMI
[bitmig yapi]

Lineer(dogrusal)
tasarim sireci
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Yapi Bilgi Modelleme (BIM) = Bina Performans Analizi (BPA)

e BIM modelinden Bina
Performans Analizi (BPA)
modelleri olusturulabilir ve
yapim oncesi binanin cevresel
etmenlere ve surdirulebirlik

Giin Isig) Gines / Gnes Isinimi kriterlerine nasil cevap verdigi

Anaiiz Golge Analizi Analiz analiz edilebilir; bu alanlardaki

. tasarim kararlarini gercek
L -1

Iili-‘-‘-ll g zamanli olarak test etme ve
|I I:::. gelistirme imkani verir.

e
s
mg e
P
=
=
b = R =

iklimsel
Analizi

Sik kullanilan bazi performans analizi tipleri(Kaynak: Autodesk)

e FEEER

“Revit Credit N\
- Manager for ’/;ﬁ:, ) Credit Manager
LEED" Gun1s1g1 ., for LEED
analizi = %
<
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Bina Bilgi Modelleme ve Bina

Performans Analizi (BPA)

Analiz modellerinden enerji
modellerne mimari tasarim
sirecine erken entegre edilmeli ve
tasarimla birlikte
guncellenmelidir.

* Projelerin %66'si ener]i
modelleme kullanmaktadir

e Enerji modellemesi yapilan
projelerde, yapilmayanlara gore
ort. %8 daha yiksek eneriji
performansi saglanmaktadir.

2013 AIA Architecture 2030 Commitment Progress
Report

FIGURE 1. 2030 Challenge Goals

100%s

B0%h Fossil Fuel Energy Consumption

B0 Fassile Fuel Energy Reduction

Carbon Meutral (Using no fossil
fuel energy lo operate)

A0

Today - 2015 2020 2025 2030

FIGURE 2. Percent Total GSF

Mon-Modeled
Modeled vs. Non-Modeled
. Modeled
1040
BO%
60% 66%

40%

2010 201 2012 2013
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Yapi Bilgi Modelleme (BIM) = Analiz

Proje sirecinde BPA'nin kullanimi

» Hangi performans analizlerinin, hangi
evrede yapilacagi genellikle BIM

uygulama planlarinda yer alir

PROGEAMMING

SITE ANALYSIS

FHASE PLANNING
{40 MODELING)

COSTESTIMATION
EXISTING CONDITIONS
MODELING

DESIGN AUTHORING
DESIGN REVIEWS
30 COORDINATION

STHUCTURAL ANALYSIS

LLIGHTING ANALYSES
ENERGY ANALYSIS

MFCHANICAL ANALYSIS

OTHER CHG. ANALYSES

SUSTAINABLITY [LEEL)
EVALUATION

CODF VAL NATION

THASE PLANING
{40 MODELIC)

COSTESTIMATION

EXISTIHG CONDITIONS
MODELING

CONSTRUCT

SIE UIILLZATION
PLANMING
COMSTRUCTION SYSTEM
DESIGH

30 COORDINATION

UG TAL FABRICATION
30 CONTROL AND
PLANNING

RECORD MODELING

PHASE PLANNING
{40 MODELING]

COSTESTIMATION

EXISTING CONDITIONS
MODELMG

X

BURLLENG MAINTENANCE
SUHEDUUING
BUILDING SYSTEM
ANALYSIS

ASSET MANAGEMENT

SPACE MANAGEMENT |
TRALCKING

BIM Uygulama (Execution) Plani

Amerikan Ulusal BIM standardi ve PSU - final v. 2012

e BPA, kavramsal tasarim veya ileriki bir
tasarim evresinde gergeklestirilebilir.

e Farkli evrelerdeki veri farkl detay
seviyesi (LOD-Level of Detail) olacaktir.

TASARIM
ONCESI

[proje planlama]

KAVRAMSAL
TASARIM @

[kavram. geometri]

TASARIM
GELISTIRME

[tahmini geometri]

SON
TASARIM @ )

[kesin geometri]

YAPIM
[imalat]

TESIS

[bitmig yam]

Detay Seviyeleri
ve Veri Icerikleri

KAVRAMSAL TASARIM:

Tasarimin en erken konsept
evresidir. Model elemanlari 2B ve
3B kiitlesel bicimler, 2B semboller
ve yazil kisa notlardan olusur.

TASARIM GELISTIRME:

Kavramsal tasarimin gelistirildigi
asamadir. Modellenen elemanlar
sayl, boyut, konum, ve yénlenme
agisindan tahmini olarak
tanimlanmistir.

SON TASARIM:

Tasarimin en geg evresidir.
Modellenen elemanlar spesifik
sistemleri, sayi, boyut, bigim,
konum, ve yénlenme acisindan
hemen hemen kesinlik
kazanmislardir.

YAPIM:

Yapinin insaat siirecidir. LOD 300
model bilgisine imalat, birlestirim
ve kurulumla ilgili detaylar
eklenmistir.

TESIS YONETIMI:

Yapinin isletime acildigi evresidir.
Model elemanlari bitmis durumu

yansitacak sekilde giincel olmaldir.

yap! formu,
tipolojisi,
iklimsel veri

(U/R) 11k, akustik, yanicilik

malzemelemenin gercek is
sinifi degerleri v.b.
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3. Boldm: Performatif Tasarim Uygulamalari
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Performansa Dayall Mimari Tasarim Egitimi

e Hedef: Yiksek
preformansli bina
uretmek

e Performans analizi ile

gelistirilen bina tasarimi
* Bina tipini tanimlama
* Belirlenen kriterlere gére
arsa secimi
*Bina kabugunun tasarimi

e Simulasyonlar &
Analizler

* Enerji, gines/gélge giin
151§, 1ISIMa ve ruzgar
analizleri

e Performans analizi
kullanarak kavramsal
tasarim evresinde proje
gelistirimi

Ofration Yili 1T MFRS KO we
Konular:
1. BIM ve BPA

SAYISAL MIMAR

SAYISAL MEDYA, MIMARLIK, SANAT, TASARIM, KULTUR, sURDURULEBILIRLK VE BIM

— — AUTODESK

Lo L | o,
. ERFORMANCE

MSGSU Sayisal Performatif Tasarim ALYSIS

IFICATE

18594 Sayisal Performatif Odevler-Gruplar-Yazihm

Tasanm Bilgileri {\ AUTODESK.
04/03/2016 06/02/2016
Salih Ofluoglu Lo

M3GS0 Mimari Tasanm Sorunlan
¥.Lisans Pregrami 2015-16 EGitim

2. Iklim ve hava
durumu

3. Enerji ve bina
yukleri

4. Gunes ve golgge
calismalari

5. Glnes 1simasi
6. Ruzgar Analizi

7. Gln 1511 analizi

8. Infografik ile
sunum
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Performansa Dayall Mimari Tasarim Egitimi

1. Konu hakkinda kuramsal bilgilendirme
2. Konu kapsaminda vaka amacl

kullanilacak bir mimari proje

3. Bu projeye ait .rvt Revit dosya(lar)
4. Yazilim hakkinda bilgilendirme belge ve

videolari

5. Gergeklestirilmesi istenen analizler.
Green Building Studio bulut hesabi.

&

sustainabilityworkshop.autodesk.com/bpac

AUTODESK"
GREEN BUILDING STUDIO®

maore on your own.

6. Bolim sonundaki Quiz'ler

(min not: %70)
/. Sertifika belgesi

Case study: 7SW Center

In this lesson, wel reference the ZSW Center for Solar Energy & Hydrogen
design decisions were made with solar radiation in mind. Also, given the n
direct solar radiation to help offset the heating demand. However, the des
much energy and light in. The fagade of the building was configured to cor]

L]

Playlist: Vasari Solar Radiation Basics

This playlist has the information you need to do the software exercises that follow. Enjoy - the solar radiation anal
give you visual results as well as quantifiable results.

The "tips” slides with the lightbulbs will be really helpful for the software exercises and once you start to do this anj

Lesson material 4

[#F'®Introduction .|
[#'®sun Fundamentals

[#Software Intro: Vasari
[#/'®solar Radiation & Bui...
@ Solar Rediston & Fa.|

®Aperture placement

Incident Solar

Vasari: Solar Radiation

Designing with

Sunpath and
Solar Radiation

Overview: Quick Start:
Solar Radiation

Vasari Solar Solar Radia
Radiation Tool

®Aperture Placement for So...

®Glazing Properties
®5hading devices
‘@shading for Solar Heat Ga...

Learn how to effectively use Revit and Vasari to analyze incident solar radiation on
building forms and surrounding buildings on your site. Learn which the simulation
and visualization settings are most useful for analysis.

®Creating Shading Devices ...

[@solar Radiation Facade De...

(Bsoftware Exercise: Shadin...
[F®Synthesis

Software Exercise: Shading Devices for Solar Radiation

5

Software Exercise: Shading Devices for Solar Radiation
Number of questions: 8

In this exercise we'll study how four different shading devices block or a
the previous software exercises. It's the university campus center in Lun|

(Shade A - D} for the campus center.

LCam us Shading Device Model.rvt

software Exercise: Visual Study of Solar Radiation

lump 10 execution:  #£3 - May 14 2

—
completed at | 6

The test stared at May 14 2014, 0

@ The test is done 3 mes

Test score is: 100.00% Passed

0:31:36. It

) Redo rest | wp Test analysis
-@-mm (WeIght 20%) - \Init "Softwiare Exercise: Visual Study of Solar Radiation™
which of the following design options impact Surface 47 select all that apply.
{ J0ption A
{ )Option B

() Option € That's correct!
{ )Optian O

Score: 100,009 | 5core in test: 100.00% « 20 = 20.00%
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Performansa Dayall Mimari Tasarim Egitimi

The Autodesk Education team hereby congratulates

BPAC v1.0 - August 2013 Sa | i h Ofl uog | u

TOPICS: Infro o BPA, Chmate, Energy Literacy

S and Shecows, ol Raiation. Whole: for successfully completing the Autodesk Building Performance Analysis Certificate.
Buiding Energy Analysis, Airflow, Daylighting
SOFTWARE: Autodesk Revit, Vasari, GBS The recipient is now better prepared to apply building science concepts in the creation of

high-performance buildings and put that knowledge info practice with Autodesk software.

/\ AUTODESK. gu,é /éudd Jun 29 2017

Aymogesi It & faZigtacsd ERASETMAS OF TRASRTASKS Of
Aurndesic, [N, nthe USA and/or 0THes Coutlnies

A5 other Drand ARMEE, DFOJUCT ABTTEE, OF TFROEMArEE
DESAG Th Thair MEDDEITHE ROISETE

Capyrignt 2017 Autasssi, Ime SN Fghee regse s
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Kavramsal Tasarim ve Bina Performans Analizi (BPA)

Kavramsal
Tasarm e — A Kavramsal Tasarim icin
Evresinde BFA BPA verisi

Export Category Rooms

Export Complexity Simple with Shading Surfaces
H H HH Include Thermal Properties |
Yapi ile ilgili temel Rhvesnas » + Bina geometrisi
Sliver Space Telerance 0.3042 g ]
11 1 Building Envelope Use Function Parameter
bicim ve yerlesim T T

Analysis Mode Use Conceptual Masses
Analytical Space Resolution 04572
Analytical Surface Resolution 0.3048
Core Offset

kararlarinin
denenerek alindig
tasarimin erken
asamasidir. Tum |  (ephe elemanlari ve
tasarim Sl b ' cephe bogluk-doluluk
evrelerinde takip | gttt g _ oranlari,

edilen iist seviye ' '
kararlari bu
evrede alinir.

p * Bina tipine bagl igletim ve konfor
verileri/standartlari,

* Binanin bulundugu bélge igin
yerel iklim verileri,

» (evre topografya ve
yapilasma
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Kavramsal Tasarim ve Bina Performans Analizi (BPA)

Properties b4

Mass Exterior Wall (6)

Materials and Finishes

Graphical Appearance §<By Construction=

Dimensions
Mass Exterior Wall Area
Energy Analytical Model

Underground

Values

Target Percentage Glazing q q

Target ill Height <By Surface= |

Glazing is Shaded

Shade Depth 0.6000

Conceptual Types <By Energy Settings>
Identity Data a

Subcategory Mass Exterior Wall

Mass: Type Mass 2 v
Properties help | Apply |
Project Browser - ornek mass 2017 - sedarat offices b4

E|---:D: Views (all)
= Floor Plans

Level 1 Properties
Level 2 =
Level 3 |

Level 4

Level 5
Site

Mass Exterior Wall (6) w

- Ceiling Plans
Materials and Finishes
Level 1 X
Level 2 Graphical Appearance i«By Constrllction:\-
- 2D Views Dirmensions

Mass Exterior Wall Area
Energy Analytical Model
Underground . . .e . .
Ve . Secilen yiuizey tzerinden
| Target Percentage Glazing |40%
arget Sill Heig 0.7500

Glazing is Shaded O .. )
i -duvar-pencere orani degistirmek

3 «<By Energy Settings>
Subcategory Lightweight Construction — High Insulation
Lightweight Construction — Typical Cold Climate Insulation
Lightweight Construction — Typical Mild Climate Insulation
Properties help Lightweight Construction — Low Insulation

Lightweight Construction — No Insulation

Mass: Type

- temel malzeme kararlari almak

Proiect Erowser - ornek mass 2017
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Bina Performans Analizi (BPA) icin Gecerli Degerler

Table PBA1. Summary table: total and means of floorspace, number of workers, and hours of operation by building activity

subeategories, 2012
Released: December 2016

Mean

Independent Stalishcs &

U.S. Energy Information
Administration

Total Mean Mean
Number of floorspace Total square feet square operating
buildings (million workers per building feet per hours per
(thousand) square feet) (thousand) (thousand) worker? week
All buildings 5,557 87,003 88,182 15.7 936 62
®
Principal building activity
(expanded)
Education 389 12,239 10,885 315 1,124 53 ASHHAE : .
College or university 27 1,883 1,502 69.2 1,254 84 BulHt En"\f]ronmenj[ TOd a}f
K-12 232 9,175 8,149 306 1,126 51
Elementary or middle school 189 6,118 5,286 324 1,157 50
High school 4 3056 2863 ns  1oes s AMERICAN SOCIETY OF HEATING
Preschool or daycare 68 431 749 6.4 575 57 REFRIGERATING AND AIR CONDITIONING
Other classroom education 52 750 285 121 1,546 a5 ENGINEERS
Food sales 177 1,252 1,172 71 1,067 121
i 2 ! 2l T ~ —
Convenience store =1 470 a4l 38 1088 | COMMERCIAL BUILDINGS ENERGY CONSUMPTION SUR\@’
o 2
Grocery store or food market 45 763 718 17.1 1,061 i -
v OVERVIEW | DATA+ | ANALYSIS & PROJECTIONS
Other food sales Q a a Q aQ
Food service 380 1,819 3,431 48 530 .
2012 C BECS Sllrvey Data 2012 2003 | 1999 | 1995 1992 | PREVIOUS
Fast food 92 302 793 33 381
Restaurant or cafeteria 179 1,038 1534 58 337
Building Characteristics
Bar mith arlmiimes -1 acn ACE AQ JEe0

ULEBILIR YAPILASMA

COMMERCIAL BUILDINGS
ENERGY CONSUMPTION
SURVEY (CBECS)

Shaping Tomorrow’s

GLOSSAR'

Atable of Relative Standard Errors (RSEs) is included as a worksheet tab in the Excel version of all building
characteristics tables.

See the Guide to the 2012 CEECS Detailed Tables for more information
+EXPAND ALL
Summary tables
Geographic region
Size and age
Building activity
Employment and occupancy
Energy sources and end uses

Floorspace heated, cooled, and lit

End-use equipment

Background Information

About the CBECS

CBECS

ey Forms
CBECS Maps
CBECS Terminology

Survey Background & Technical
Information

Building Type Definitions

Archived Reports

« Is it possible to obtain a

* list of all the buildings
that participated in your
survey?

See all CBECS FAQs »
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Yiiksek Performasli Bina icin Yazilim Is Akist ve Araclari

1. Hedef ve 6lcitleri bilmek
(yuksek performansli bina)
yenilenebilir enerji

kullanmali ve enerji tuketimi
secilen bina tipi icin ortalama

degerin altinda olmalidir:
estetik ve sirddirdlebilirlik

iliskisi

2.Similasyon ve analizler
icin yazilim araclari ile
modeli test etmek

3. Tasarim optimizasyonu

Kaynak: Revit Mass Modeling Environment =»
Marvi Basha, Klaus Hyden, Philipp Miller

Autodesk

e Revit veya Formit

Green Building Studio veya INSIGHT
Flow Design veya CFD

« MODELLEME:
Kavramsal/geometrik modellerme moduli
(conceptual mass)

« ANALIZ:
Kavramsal analiz icin BPA dahili veya harici
analiz modulleri

EX:] o wtr B 58
Bl L3 | f A
-J ul &3 |

ol EL
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Yuksek Performasli Bina icin Yaziim Araclari—> Formit

{®} solar Analysis
v

EUl
KWh o fyr

Model Huory
o

Baiding Oriection

8w

o
S E e
e
g 1 L g 1| B
E il : 1 1 ARE ] |
W AETETARRE o, l . 1 8 d " ! b
HE B B L B £ & 3 < -0 090 0 0 0 4
i : "Iu' Iu e ige e
3 |
- N K- !
e Boe B
=

[~

Bailding Orientrtion (Dagrems]

Window Shades - South WWR - Northern Walls

............ i "% 2 2 = s B0 5

T £ . ¥

2. Tz Tz 2=
I B B o o e o © o @ © e o oo o ose?®

2
X,

= =

WWR - Southem Wails Window Shadss - Soath

WWR - Northarn Walls
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Yiksek Performasl Bina icin Yazilm Araclari—> Sketchup + Sefaira

-] Midrise_ Otfice.sip - Sketchlip Make
Fle fdi Yws Cirein Dpe Joch findes  Pugem  Hop

G /-C-E- S PO0R PEBSZLHIOR"

ENERGY USE INTENSITY

usl TENSIT ENERGY USE INTENSITY
24 KBTU / ft 25 kBTU [/ fi

ANNUAL ENERGY CONSUMPTION ANNUAL ENERGY CONSUMPTION r.
" et Wy " ey W rary " wome
LD e | ]|

ENERGY USE INTENSITY
13 KBTU/ ft*

AMNNUAL ENERGY CONSUMPTION

P PEp—_—

£ sefaira e suanup o

W Cir DIy Vs

P —— =
&5 sefaira Daylighting Visuakization

Salpory Pugin - o[El
£y sefaira to Sechup o

' Dpen Cayigning Vissizabon

Crasts 5 new pIGRC] OF DRl 0 ssing prosect

e Bepet & Saved Proechy «

offie b YO PR -
W FROFERTEEY
Tota Flor Area 48,644
= L]
b : " -
o
3y /g
e
¥ Evesgy Lise [« -
-
.............. I | |
Snpe Hoeran e Enity Trpua
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BPA - Bina Enerji Analizi

konveksiyon
(1slyayim)

 Yapiicinde isinin hareketi, 1s
gecisi ile ilgili temel bilgiler,
malzemelerin isisal 6zellikleri
(U ve R faktori)

kondiksiyon
(1s1 iletimi)

radyasyon

(1siim) C, Show Energy Model

s

e Binaisitma/sodutma enerji Yok ol

Energy
HN : n . . Energy Settings B Settings =~ [T Results & Compare
ihtiyacina etki eden faktérler: Dis —— = o O g
.. . i Bina tipi,
yukler (gnes, hava akimi, nem) ve | .. konunfu
i . k | ( | k | léor:::odnplane E:v:‘? ali Sokak 34180 Istanbul Tu 2o
¢ yukKier (insaniar;, ekipmaniar, e edd ve agiklik 858
agdlnlatma) 352:2:17;@ ':ior:;‘:with Shading Surfaces UUZdeS|g|
Include Thermal Properties 1 ih
Project Phase et Mew Construction e Ilglll
Sli\fer Space Tolerance 0.3048 . EnerJI
M k b I tl I | I in;itw?;&w:\ Eel\ Size 5.51:-‘1 S = hesa S Begonyal Scisk 34180 b mntul,
eKan, bina Upl, eKipman ve e . p e i
. Analysis Mode LUse Conceptual Masses | agarlar| 77 @ S::;: n.zn:;amm w;sz";mn 2c
kullanici sayisi, bina kullanim nabicl SpoceResluion 7T | HE e o
. . . . f:\;:;yg;a;\eiurface Resolution gxﬁ ga pl Ir g H ':’:::Lam"g - ;&WV:‘E
suresine gore enerji kullanimi e o
ihtiyaclari museum T e
P == ol
Occupancy Schedule Retalil cmp
. eeopeoosq §5  cmmmenn sraee
Kavra m Sa | ta Sa rl m a §a m a S I n d a 1 People Sensible Heat Gain (W/person) 73 g g L"::Efx’;ﬁﬁ; e stoeszes
b i n a |< u t | e S i g O n I e n m e S i People Latent Heat Gain (W/person) 59
1 1 Lighting Load Density (W/sq. M.) 118
. Equipment Load Density (W/sq. M.} - -
bosluk doluluk oranlari, bina eston i 3G R —— .
ramete alue

tipi, kullanici sayisi, bina
kullanim suresi vb. etmenler
bina enerji yukund etkiler

Qutside Air (ventilation air) Flow Per Person (liters per second)

Quiside Air (ventilation air) Flow Per Area (cubic meters per hour per square meter)

Unoccupied Cooling Set Point (C)

Bina tipolajisi ile ilgili veriler

447 Facilr

52416 Facility
24/5 Facility
12/7 Facility
12/6 Facility
M8 Encitin.

Bina isletim saatleri

24/7:7 gun 24 saatlik
bir calisma dizeni
24/6: 6 glin 24 saatlik
bir caligsma diizeni
24/5: haftaici 24 saatlik
bir caligsma diizeni
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BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi + Formit

|-, Optimize - F& “

@ Location
] ﬁieate Energy Model ” .
Energy Heating Lighting Solar
Settings Cooling

¥
8] ﬂfn erate
I Energy Optimizaticn Insight
I Location Weather and Site *
I Location  \Weather Site
Define Location by:
I Internet Mapping Service ~
- + Project Address:
Caferaaga, kadikdy V
- Weather Stations:
187016 (0,00 kilometres away) & __\;E “
] Y, . (3] IS 4
1244217 (0,00 kilometres away) bbé? Q&E’ :|_;\‘ '§
187015 (9,01 kilometres away) B ;19@ v ) t’) s
i & T =) I~
1244216 (9,01 kilometres away) g A X Sker ¢, del ] &5
186777 (9,01 kilometres away) < < I €SI | 3 5 &)
s %1 ; 5
1243911 (12,71 kilometres away) < %y > N E ‘*’feyme =
A ~
1244521 (12,71 kilometres away) | g, Pngre = ey ]| 1Py =
5 £
187017 (12,71 kilometres away) Sotor %op 2 o |2 < Sop
@ ini Caq (7]
L]
L&
RS
" arraf Ali Sokak
m
A iz oo
3 Ol oy
& ‘.
o &y e
N S £
9 S £ !
I ‘33’# c
&5 Yok, g
e, , 250 it 5 50m
. o o =
b Bing * Okag 22012 HERE,E 2018 Microsoft Corporation Terms
4 [ Use Daylight Saving time
Cancel Help L
T e = T o
OFLUOGLU




BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi

@ Location

v Ly B @
#. Create Energy Model = -

Energy Heating Lighting Solar

¥
LB Generate

Energy Optimizaticn

Settings Cooling

I Insight

[
v

B " Energy Settings

Pararmeter Value
Energy Analytical Model ]
Mode USE Conceptual Masses ﬂ
Ground Plane jldi
Project Phase H
Analytical Space Resolution se Lonceptual Masses and Building Elements

Analytical Surface Resolution 30.48

Perimeter Zone Depth 360.00

Perimeter Zone Division

Advanced A
Other Options

B Advanced Energy Settings
Parameter

Detailed Model

Target Percentage Glazing A0%
Target Sill Height 73.00
Glazing is Shaded

Shade Depth £0.00
Target Percentage Skylights 0%
Skylight Width & Depth 91.44

Builc Data

Building Type Office
Building Operating Schedule Default
HVALC System Central VAV, HW Heat, Chiller 3.96 (
Cutdoor Air Information

Room/Space Data

Export Category ‘Rooms
Material Thermal Properties

Conceptual Types

chematic lypes =Building=>
Detailed Elerments ]
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BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi

B Advanced Energy Settings > | ﬂ

USELM A
Parameter + Parking Garage

Detailed Model r Penitentiary

A0% I Perfu:urming Arts Theater

Target Sill Height 75.00 Pﬂﬂfiﬁatlﬂﬂ y

Glazing is Shaded I = i

Shade Depth &0.00 I

Target Percentage Skylights 0%

Skylight Width & Depth 91.44 I

Building Data |

Building Type Office EEEN NN NN BN
Building Operating Schedule Default I NN I EEE
HVAC System Central VAY, HW Heat, Chiller 5,96 (
Cutdoor Air Information
Room/Space Data
Export Category ‘Rooms
Material Thermal Properties Analyziz Properties
By defe!ult, analysis prqperties are generated from inf_u:urm_atiu:un in Conceptual Types.
e I Properties of Schematic Types are used when overnide iz selected.
chematic [ypes < Building>
Detailed Elements L] I Category Cwerride Analytic Construction
I Foofs 4 in lightweight concrete (U=1.2750 W/ (m*K])
Exterior Walls 8in lightweight concrete block (U=0.8108 W/ {m®K))
I Interior Walls Frame partition with 3/4 in gypsum board (U=1.4733 W/(m®K))
I Ceilings % in lightweight concrete ceiling (U=1.3610 W/ (m"K]))
Floors Passive floor, no insulation, tile or vinyl (U=2.9582 W/ (m>K))
I. — ’ Slabs Un-insulated solid (U=0.705% W/(m>K))
Doors Metal (IU=3.7021 W/ (m"K))
Extericr Windows Large double-glazed windows (reflective coating) - industry (U
Interior Windows Large single-glazed windows (U=3.6808 W/ (m>K), SHGC=0.86)
Skylights Large double-glazed windows (reflective coating] - industry (U
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BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi

Mass model olusturulur:

Modele katlar eklenir

Mass Floors

&% Location |-, Optimize F& ‘a]

®. Create Energy Model ; .
Energy Heating Lighting Solar

L2 Generate Settings Cooling
Energ)l]ptimizatinn Insight

d-Ins  Modify | Mass -

g B S

[ Level 1
[ Level 2
| |0 Level3

[ Level 4

29 Edit Mass
| % In-Place Floors
Model Model
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BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi

Analiz olusturulmak uzere Insight'e génderilir:  soocese wost e
(insight360.autodesk.com) T B s -

£ 1 83

&% Location [-. Optimize FE- .‘:;I *r.;*'% : | i e o 5,;,_.,_

Q. Create Energy Model i o
' Energy Heating Lighting Solar

(2 Generate Settings Cooling
I Energy Optimization Insight

e |
arsa RVT cevre binalar-onerilen hina RVT caferaga ! h
ack to Insi ' F £ O

Enerji Kullanimi Siddeti
(Enerji Use Intensity-EUI)

Kat planinda me veya feete basina
disen enerji ihtiyacidir: Bina tipi, iklim
ve bina boyutuna gére farklihk gosterir.

Sik kullanilan birimler ve

Benchmark Comparisan Wodel History a
KW/ m? fyr KR i3 yr . . . .
Building Orientation donugumler.
Rotates a building clockwise from 0 degrees, . .
£.. 90 degrees rotates the North side of the mJ =me g a J ou | e

building to face East.

kbtu= kilo british thermal unit

Current Setting
o .
B kw: kilowatt
-—530
s Low o | ow \ 1 mj/m2 0,08  kBtu/ft
| 1 .
- - 1 mj/m2 0,28 kwh/m?
WWR - Southern Walls Window Shades - South Window Glass - South 2 2
Window-\Wall-Ratio (glazing area / gross wall Shades can reduce HVAC energy use. The Glass properties control the amount of daylight, 1 kBtU/ft 3 : 15 kWh/m
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BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi

Benchmark Comparison
KW { ma [y

WWR - Southern Walls

I AUTODESK' INSIGHT

INSIGHTS

LEARMING ~

SUPPORT ~

8 sALHOFLUOGLU ~

Insights / All Uneategorized

209|177 551150
202 191
Wiy K
- —_—
—
sketch18-04-2018-10-29-20 v2 bim 1v2
Model History
KW | m? fyr
76.2 1200
l 5
: BB
AROITECTURE 030 o o
. | Vel 5

150

= =
] E & = 5 z = £ £ E
P w o = I m - =z =
2 z 2 = = =

0 50 = = > o

o )

N N N L A% oo o

10 o

-150 -150

-200 -200

-250 -250

WWR - Southern Walls

Window Shades - South

arsa RVT cevre binalar-onerilen bina RV...

Building Orientation

®% e 04, ,000

9

Window Glass - South

Building Orientaticn (Degrees)

150

EUL o4 (k8 )
Sl Clr

g

EIM

—— 0 A

Trp Lok

Window Glass Types - South

Model Comparison

Scenarios: | Custom -

Sampts - Net Zero *

Wb e e

7 Untitled Scenario b §
g
= enizolasyoniu
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BPA - Bina Tipine gére Enerji Analizi

Broad Cateao Primary Function Further Breakdown Source EUl  Site EUI Reference Data Source -
gory y (where needed) (kBtu/ftz)  (kBtulft2) Peer Group Comparison
Banking/Financial Bank Branch * 2528 871.0 CBECS - Bank/Financial
Services Financial Office* 1481 67.3 CBECS - Office & Bank/Financial
Adult Education 1414 59.6 CBECS - Education
College/University 2626 130.7 CBECS - College/University
CBECS - Elementary/Middle
K-12 School* 1414 58.2 -
Education & High School
Pre-school/Daycare 145.7 70.9 CBECS - Preschool
Vocational Schooal
- 1414 596 CBECS - Education
Other - Education
Convention Center 69.8 SEk s
Movie Theater Energy Use Intensity & 2030 Challenge Targets by Building Type
Museum 85.1 kWh/m?/year
Performing Arts 0.0 100.0 200.0 3000 4000 S00.0 600.0 700.0 8000 9000
S o m 2030 70% Tar
. : (i get (2015)
Entertainment/Public Fitness Center/Health Club/Gym Religious Worship [
Assembly — Warehouse & Storage m 2030 60% Target
Recreation S 06.8 Retail (not mall)
Roller Rink Service m Energy Use Intensity
Swimming Pool Education
Other - Recreation Mercantile
Offi
SociellMeting Hall 69.8 _ e
Public Assembly !
Outpatient
Lodging

Enclosed & Strip Malls
Public Order & Safety |}

Other
Health Care
Food Sales
Inpatient [
Food Service
0.0 50.0 100.0 150.0 200.0 250.0 300.0
kBtusft?/year

2003 CRECS Sumcey Data for US&

Bina tipine gore Enerji kullanimi/ Energy Star, ABD, Cevre Koruma Ajansi (EPA) verileri Mart 2016
https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Table.pdf
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BPA - Bina Enerji Analizi - - Revit v. 2017 ve 6ncesi

Annual Carbon Emissions

tons fyr

8.000 4
Energy Use

6,000+

40004

Energy
Generation
Potential

20004

mBtu Monthly Heating Load
1500 Misc Equipment
10004 I Light Fixtures
- Occupants

5004 _— — B window Solar
| =_ — - B vindow Conductive
“ I Infiltration
. Underground Surroundings

Il NT Surroundings

—: i

0
[l Roofs
20004 W walls
-4.000-
(tons /yr)
[ Electricity Consumption 5,785 ~2500
[7] Fuel Consumption 1,048 -3000 ————
. Roof PY Potential (High Efficiency) =284 Jan Feb Mar  Apr May Jun Jul  Bug Sep Oct Mov Dec
. Single 15" Wind Turbine Potential -1
[ Het CO- 4552 Monthly Cooling Load
Annual Energy Use/Cost wngatu
] Misc Equipment
5% - I Light Fixtures
551, Cccupants
20004 W window Solar
B Vindow Conductive
1500— . Infiltration
Underground Surroundings
10004 . . . . W T Suroundings
500_ . - - . Roofs
- B walls
”“I‘-‘.‘E‘—‘ =EE
Electricity 55% $930.246 6.433.239 KWh 500 - -
W Fuel 45% 5165460 180,999 Therms
$1.095.706 A —_— — Ekipman Misc !
$1.085.706 oon Jan Feb Mar  Apr May Jun  Jul 'mg Sep  Oct . SHBman, Eq‘w‘
. Ic . Aydinlatma . Lighting
YUKLER Kullamcilar Occupants
Energy Use: Fuel E: Usw: Electricity a
Ay Use © { B rencereradyasyon (isinim] . Window Solar
EiL 1%
st % - Pencere kondlksiyon . Window Conduction
I Konveksivon (infiltrasyor) [ Infitration
_ DI Zemin ylizeyleri Underground Surfaces
YUKLER B ic yiizeyler [ interior Surfaces
i " — I yilzeyler,
s sasans Tedess . o B
DoRERc HOE Waer 41% ‘a::::; 1_:;'; .:?;(“T:‘:upnm :: :::ifi . Mcm . Im‘s
T l\ . Duvarlar . Yvels
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BPA - Gunes ve Golge Analizi

Model tzerinde farkli tasarim
alternatiflerinin giines/go6lge etkisini
incelemek

d
Bina kutlesi ve yonu ile gines erigiminin iligkisi

Farkli mevsimler ve bazi ézel giinlerde (ekinoks
ve glin dénumleri) giinesin rotasi/hareketi ve 21 haziran (15:00)

konumu Yaz giin déniimii

Binanin kendisi ve cevredeki yapilagmalarin
biraktigr gélge, sehirlerde isik hakki

Gunes kiricilari ve raflarinin yerlesimi, gesitleri

21 Aralik (15:00)
ve boyutlandirmasi

Kig Gin déndmdu

-0 L glos

2l Mart - 21 Eyldl
(15:00) Ekinoks

Mize Gunes Gdlge
Analizi

Beylikdiizdi, ist. Grup 7:
M. Kutluay, M. T. Sevgin, M.
E. Yazic

Beykent U.
Glnes/golge hareketine gére dis mekan islevi peyzaj kararlari almak
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BPA = Gunes Isinimi Analizi

* Qunes I1sinimindan enerji
kaynadi olarak

AUTODESK B @l&

Level

Annual Radiation

> 1.200 kWh/m?

1.000 - 1.200 kWh/m?

800 - 1.000 kWh/m?

Color

Description

Very Suitable i

Suitable

Medium Suitable

'NSIGHT 360“ E'Eﬂtl?ﬂg Lightingll Solar 5
yararlanma ve PV — 3
kullanimi :

< B0O kWh/m?

no color

Non Suitable

-
O
N7

e Qilnes isiniminin enerji

yiiklerine ‘\
(1sitma/sogutma) ve giines —= e
kirici tasarimina etkisi ||‘\"5 .

e (Glnes Isinimindan |'\. >

Study Tppe: |Custom

Sufaces:

Cumulative [nsolation
827.201
861 kwhine

Study Settings

1.077 méselectad

1.1 10 12,31 sunrise to sunset

v

. il
1

+1.00149

Update

Solar Analysis

faydalanma veya Gnleme

stratejileri
(kitle, renk, malzeme
segimi, ydnlenme)

Study Type: | Solar Energy - Annual PV

Surfaces:

? X
=

Results
P Energy Production

148.508 wumirear
54948 £ energy savings
Building Energy Offset

1.044 m2Pv pansl area
8.3 vears payback

0]

L]
a Update

/ / ' v V10019
A B C 8] E F
. 1 |Source Date Time Madel Type Study Date
g 2 VasarivlD 5/13/2014 11:30 PM 05.03.01 Z5W_C Average 1/1/2010,1.
3
- 4 Analvsispointindoint)( pointy pointz normal x
s o 5 e 518922415 -390.9005088 14.7637795  0.70710¢
(] 2 121685997 -518922415 -390.9005088 442913386  0.70710t
- 7 3 124643602 -518.922415 -300.9005088 738188976  0.70710f
... B 4 1079151459 -501.059153  -373.037247 14.7637795  0.70710¢
= [] 5 1163462677 501059153  -373.037247 442913386  0.70710t
10 6 1244323850 -501.059153  -373.037247 738188976 070710t
\ / \ 1| 7 0 -483.193801 -355.1739851 147637795  0.70710¢
-~ ~

Gines isiniminin renk, say ve cizelge formatinda gosterimi
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BPA = Gunes Isinimi Analizi

25 wwn 25 wwn
i No shade > 307 Kwhin? Opfion A3 255 kwhint Option B > 296 Kwhin
“optienA | G o ' |
5 5 Farkli kirici
Egm:;w;;:,mn bt profillerinin yiizey
- Ko/h | 949.616 wn Isinimi Gizerindeki
Kwh/rf : 813 Kwhi/ne i etkisi
Study Settings Study Settings 24 32 1wn
1.122 m# selected | 1.168 m?selected : OptionC 3 %38 Kwhnt Option D3 BT kwhint
""""""" optenc opimnn
Cumulative Insolation Cunmdative Insolation ! Onerilen
736.729 wm 059 889 wn binanin cevre
779 Kwhind i 837 Wit . yapilarin aldllgl
Study Settings Study Selings | Iginim duzeg! '
945 n selected i 1.147 m*selected . uzerinde etkisi

Gati ytizey buyukluginin isima ile eneriji elde etme lzerine etkisi

SURDURULEBILIR YAPILASMA ICIN BIM DESTEKLI ANALIZ CALISMALARI - PROF. DR. SALIH OFLUOGLU - 43



BPA = Dogal Aydinlatma Analizi

Kavramsal tasarimdan sonraki Properfies %
evrelerde yapilir. 1=
L i -
@un 1siginin gorsel konfor, | s
29 J 1 Analysis Results (1) w | Hpg Edit Type
mekan planlamasi, yapay isik - o :
yukleri ve giines kiricilar ) Analysis Configur... [T R~ |
tizerindeki etkisini anlamak ! | Data Range LR AR R
- 1z - -I;Jﬁsf:“rlptln:n

 Binaya ginisigiile dogal isik
saglama tekniklerini incelemek

-1

e Binaya ait tim mekanlar icin 151k
miktarini olgmek ve tanimlanan bir

aydinlk duzeyi 6lgitini saglamaya
. S Tiel ™~
EB e — i gt
<_Lighting Analysis Room Schedule> gy : T e Lighting Arsysis Seauils-g3 - Fioer (LX)
LEED 2009 |[EQc8.1 Whole Building Results - 9am: 81% within, 3pm: 84% within >\\ ~ : : . -
. ~ 3 5 7 -
9/15 9am GHI. 457, DNI: 626, DHI: 87 W/m2 / > . Ty \'““--__T___"“"-- \ __‘T‘__,-;_ -
9/15 3pm GHI: 360, DNI: 83, DHI: 83 Wim2 /{)\ N = —_—.
A B [ D E F 6 | H | 1 ] 9 | kK | L M | N L o | P / s -~ s
‘Bam threshold resutts _3pfh threshold results /;/\_ % = -
Include In Automated within threshold above threshold below threshold within threshold awfve threshold /\ ) ok T
Level Hame Humber Area Daylighting Shades % . Area % Area 3 Area 3 Area . % haea /f/} - o
— — e’ /‘\) - -
01-Entry Level  West 101 41 ¥ 92 37 m [ 0 m* 8 e g2 T mE T u)’/ /./ P /
01 - Entry Level Lobby 102 327 m* [~ ] 88 288 m* 11 37 m* 1 3m 99 323 m* ~ V\-D\m‘ ”~ / - -~ //
01-Entry Level  Cafeteria 121 147 m* [ [] 100; 147 m* 0 om 0 om 83 1290 127 18 M. / - - -~
01 - Entry Level Prep/Dish 122 2m ] ] 0 0 0 0 0 0 0 0 o // / // ~
01-Entry Level :Ory Storage 124 am ] ] 0 om 0 om 0 om 0 om =0 om - - e
i1 Eniry Levei " Eieciricai [P (L ] ] i i i i i i i i i
01 -Entry Level Conference 123 4a2m z : 55 23m 0 0 45 19 m* 59 25m 0 0

SURDURULEBILIR YAPILASMA ICIN BIM DESTEKLI ANALIZ CALISMALARI - PROF. DR. SALIH OFLUOGLU - 44



BPA = Rizgar Analizi

WISU IV 1 WL WIL RO UL LR R DI

€ Back to Insight

e Bina etrafindaki | istans

hava akimlarini TR

simulasyonunu R

uretmek bina .

icin dogal

havalandirma

¢cozdmi

onermek e

Havanin bina
icindeki
hareketini
anlamak

Wind Tunnel 2d diizlem similasyonu

Onerilen
binanin
cevredeki yapilar
ve yayalaricin
istenmeyen
hava akimlari
olusturmasini
onlemek

Wind Tunnel 2d Flow lines similasyonu

Mize Rizgar Analizi Calismasi,
Beylikduzd, Ist. Grup 2: G. Yilmaz, B. Demir, F.
Ertem, S. Erbas, Beykent U.

O

Ofis Rizgar
Analizi
Calismasi,
Fikirtepe, ist.
F.D. Capkin
Beykent U.

Seramik Ars.
Mrk. Riuzgar
Analizi Calismasi,
Balat, ist. Grup 6:
S. Oudeh S. B.
Tarakai, H. Bilgin,
B. Canturk,
Beykent U.
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BAZ|I ORNEK CALISMALAR



Gl ek

v

AIAS - Amerikan Mimarlik Ogrencileri Enstitiisi
Ogrenci yarigmasi

e B

Jacob Van de Roovaart
YARISMA - KARMA YAPI PROJESI - NYC

(Konut, Ana okulu, Market, Ofis, Performans ve etkinlik alanlari)

T % "N A Energy Use Intensity & 2030 Challenge Targets by Building Type
| "\'__ i "J'l._. ?J ) ; -'_.I '{ kwl'l{fi_n’!year
| | 0077 1000 ‘2000 3000 400.0 ?_g‘_ooo 6000 7000 BOO.0  900.0
. Vacant ' G - iy ] I I ‘
| 3 | Relig}ous v‘\ro\r:_;,hlp . : m 2030 70% Target (2015)
i . =~ | Warehouse & Stor,zi'ge | [ m2030 60% Target
| — g Retail (not mall ' Ul e
:r { ., I o E I En[erﬁy‘t.jge Intensity
1 [ . Education ."“1‘
! .I 2 | Mercantile
| f | office
£ " Public
| r',-f —) Qutpatient
| . :{ H ] Lodging
1 \ -5 i i Enclosed & Strip Malls
; G 1, iy :l g i Y N Public Order & Safety 3
e ~ TrS i Other
: b ':._ A Health Cﬂ_‘? | E
g R4 ¥ £ Food Sales
f 1 i A fR = Inpatient
i 1 | |  Food Service
! | — 71 0.0 500 1000 1500
it - kBtu/ft?/year
{ - Sl U e —
» i e PR o DR o 2006 20062008 2010 s
T (E_UI (Energg.U_se Intensity) dlcuta - Year of Project Completion
e (eia.GOV) - birim kBTU/sf/yr.EUl I i
| A hesaplamasi Autodesk Vasari ile 60% in 2010
| A - ‘yapilmistir 70% in 2015
ammadl” I 80% in 2020
y 90% in 2025
y Carbon neutral by 2030
rd

*20H%: it renewd il enengy purchdie
allowed Iomeet 8o ranget

The 2030 Challenge
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DIS ZONLAR KONUT BIRIMLERININ ~===
TEKDUZELIGINI BOZAR.

- 1
KAYAR DIS PANEL YAZIN GUNESTEN .___./ BALKON DOSEMEST YAZ
BLOKE EDERKEN KISIN ACILARAK AYLARINDA ALTTAKI
GUNESIICERI ALIR. __. KONUTBIRIMIICIN

GOLGE OLUSTURUR.



Design Objectives/Decisions
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s on -

@ 2 24 %= TASARIM HEDEFLERI | BINA OZELLIKLERI
9 "*' :(:3-9 ]ﬁ 9% -Strdirdlebilir Yuksek Performansh AVM Tasarimi Konum: Emniyetevler mah. Otuigen sk. No:13,
'i!]‘(ﬁig 3:‘* .g_a " o2is -En Az %25 Yenilenebilir Enerji Kaynaklarini Kullanmak - Kagithane/istanbul -
yo A __ % .
Nt Ik L= TN -Karbon Salinimini En Aza indirgemek T.' i m gty
ISTANBUL/4.LEVENT 'BiM HEDEFLERI | Bina Kullanim Takvimi: 12/7 Aktif_
SURDURULEBILIR  Tasanm Kararlarinin Yap: Performansina Etkisini Anlamak Pencere Kullanim Orani: %40 Elg

YUKSEK PERFORMANSLI _yap jar icin Performans Analiz Alanlar ve Kriterlerini Anlamak ~ Y6n: Dogu-Bati
AVM PROJ ESI Yapl Bilgi Modelleme Yazilimlarinin Calisma Presibini Anlamak ~ Site EUI(Retail): 94.1 kBtu/ft? = 257 kWh/m?

Max 32°C Min.-2°C

Ziraat Bankasi

-Enerji tasarrufu saglamak igin kitle dogu-bati dogrultusunda
uzun bir sekilde yerlestirilmistir.

Movenpick
Hotel Istanbul

-Kutlelerin bicimi maksimum gunes 1sigindan faydalanmak icin
dar tutulmus ve Isitma enerjisinden tasarruf hedeflenmistir.

Istanbul Sapphire@

et (1

-Kitlelerin birbirine minimum seviyede goélye yapmasi igin
yiiksekliklere dikkat edilmistir.




Energy Analys
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TASARIM ONERISI 1

Building Performance Factors

Locakion 41.0853720248047 20.0037612915030
Wealher Station 186777
Qutdoor Temperature Max 32°CMin: -2°C
Floor Area 15621 m*
Extarior Wall Area 7817 m* -9
Average Lighting Power 1507 Wim* i “I1
People 1540 people ﬁ
Extanior Window Rao 0.40
Electical Cost $0.14 /KW
Fuel Cost £1.44 / Therm
Energy Use Intensity LL

Electricty EUI 194 KN 1 smi il
Fuel EUI 231 M) Ismiyr y
Total ELN 830 M/ smiyr

Life Cycle Energy Use/Cost
Lite Cycle Electriaty Use 80,885,210 KWn ﬁ
Life Cyele Fued Use: 108,452,704 MJ &
Life Cycle Energy Cost $6,409,145

*30-year life and 6.1% discount rate for costs

Rt Mounted PV Syatem (Low efficiency)

Renewable Energy Potential
Roof Mounted PV Systém (Medium efciency)
Roof Mounted PV System (High efficiency)

142877 WM Iy o P

285753 kWNn Iy i

428,630 KWnh i yr
Single 15 Wind Turbing Potental 2154 KWh Iyt T T T

PV efficiencies are assumed to be 5% 10% and 15% for low, medium and high efcency systems

Total
15000 m

b >~
9000 m* Kat yiikseklikleri 3.5 m
Secilen model dodu-bati aksinda 3 kutleden
olusmaktadir.

1. Kiitle: 8 kath ve 1200 m? taban alanina sahip
2. Kitle: 4 katli ve 470 m?taban alanina sahip
3. Kutle: 6 katlh ve 600 m? taban alanina sahip

TASARIM ONERISI 2

Building Performance Factors

Location 41.0853720248047 29.0037612615039
Weather Station: 186777
Ouldoor Temperature Max: 32°CMin: -2'C
Floor Area 15 885 m*
Exterion Wall Arga T615m -
Average Lighting Power. 1507 WIim* - ‘-,’?
People. 1.645 people
Extgrior Window Ratio. 040
Electrical Cost S0.147 KWh
Fuel Cost §1.44/ Tharm
Energy Use Intensity lL

Electnicity ELI 192 KWnJsm iy
Fugl ELI 225 M1 sm iyt y
Total EUI 6 MIsm iy

Life Cycle Energy Use/Cost

90.144 540 kWh .. -
105,936,274 W) ah
$6.346.772 & _)

Renewable Energy Potential

Lifs Cycla Electricity Uise

Life Cycle Fuel Use

Life Cycle Enargy Cost

*30-year life and 6.1% discount rate for costs

Rool Mounted PV System (Low eficiency) 155,084 KiWh /v o fa]

Rool Mounted PV System (Medium efficiency) 310167 KWh !y
Roof Mounted PV System (High efficiency) 485 251 Wy
Singhe 15 Wind Turbine Potential 2AS4 Wt

PV eficiencies are assumed 1o be 5%, 10% and 15% for low. medium and high efficiency systems

Total
15000 m?

HEHBR | |1

-

>

-
I

Kat yﬂks.akm‘deri 35m
Enerji tiketimini dustrmek i¢in model tzerinde
oklarla gdsterildigi gibi ylUzeyler degistiriimistir.

1. Kitle: 6 katl ve 1600 m? taban alanina sahip
2. Kiitle: 4 katli ve 470 m?taban alanina sahip
3. Kitle: 6 katlh ve 600 m? taban alanina sahip

TASARIM ONERISI 3

Building Performance Factors

Location 41.0853729248047 29 0037612915039
Weather Station 186777

QuAdoor Temperature. Wax 32°CAlin. -2°C

Floor Area 15537 m?

Exterior Wall Area 5.957 m* -9
Average Lighting Power 1507 Wim* — 1
People 1.631 people

Exterior Window Rabo 040

Electrical Cost $0.14/ Wn

Fuel Cost $1.44 ) Therm

Energy Uselnl:_:.,i?w . lL
1/ SECIM Y

885 M

Life Cycle Energy Use/Cost
kD
8

ss212.781

Energy F
Roof Mounted PV System (Low efficiency)
Roof Mounted PY System (Magium efciency)
Roof Mounted PV System (High mciansy)
Single 15 Wind Turbing Patential

*PV efficiencies are assumed 1o be 3%, 10% ana 15% for low, medium and high efciency systems

Kat yukseklikleri 3.5 m

.

.
9000 m*
Yiizeylerde yapilan degisimler ile en uygun
enerji tiketimine sahip olan model secilmistir.

1. Kutle: 6 katli ve 1700 m? taban alanina sahip
2. Kitle: 3 kath ve 470 m?taban alanina sahip
3. Katle: 5 kath ve 700 m? taban alanina sahip




BiNA ENERJI YUKLERI

Monthly Heating Load

Misc Equipment Annual Energy Use/Cost
Light Fixdures

22%
e Decupants 8%
B0 B vindow Solw
— W window Conductive
- | Indiration il
Underground Suroundings v
-

W 0T Surroundings [7

= W roots
a B vz

— Electricity 78%  S415.183 2386931 W
—t W Fus 220 540986 2993848 MU
— 3456150

Further Breakdown Source EUl  Site EUI Reference Data Source -
(whore needed) (kBuM) (kB Peer Group Comparison

Energy Analysis

Bina tipine gdre Enerji kullamimi/ Energy Star, ABD, Gevre Koruma Ajansi (EPA) verileri M

Site EUI(Retail): 94.1 kBtu/ft2=297 kW/m?2 v —— Energy Use: Fuel

Light Fixiures
23%

Total EUI:930 MJ/sm/yr =81.8 kBtu/ft? =257 kWh/m? - Occrpants i

B Bl Window Salsr
:3855000 kwh BOO000 - [l Window Conductive
B intiration
Underground Surroundings
Wl INT Sumoundings
B Roots

| BT

ImE
Car

HIGH PERFORMANCE SHOPPING CENTER DESIGN

= P M
— | LT T 531633 2311788
Jon Feb Mae | Apr Moy Jun Jul A Sep Oct Nov Dec' @'—‘* Domestic Hot Water 23% 59,332 882,060

Net CO,: 655 metric tons/yr o« e ismses
+ &y

Annual Carbon Emissions

ns /yr
¥

Energy Use: Electricity

D =

g - 3 [metric tons § y1) W 3% 5156941 11
4.Levent. = . - ! B Electricity Consumplion 824 M Lighting 2% 5139663 1.0
: ; Fuel Consumption 149 Misc Equipment  28%  $118.372 $30.019
Ist. ; ! 3 W Root Py Potential (High Eficiency) 18 Tsariave 2383870

M single 15 Wind Turbine Potential 0

Tugba —= . ) \ 7 . B Net cO: e
Bacaksiz .
Beykent U.



Solar Radiation Analysis

HIGH PERFORMANCE SHOPPING CENTER DESIGN

4 | event,
Ist.

Tugba
Bacaksiz
Beykent U.

Study Type: Custom
Sustoces
Fozts
Cumudsirve Insolation
3.772.576 wm
1211 ki
Shuy Setbragn
3.117 o selacted

1.1 1012 31 sunise to sunset

e e

-
Rty Semngs

ot [PETESTRET
Sy Solar Analyss Defack

Espoet | sslaton cov

"
o
10013

Study Type: |Custom
Sunfaces
Rests
Curmedatron Inaclabeon
4.017.585 wn
1276 Kwhint
Shady Settings
3.149 m* seieced

1110 1231 sunmes 1o suneet

s leczion>

-~
Resuts Setings

Tipe Cumulative Inaclaban
Styler ol Aratyss Defaut

Espot | inmolation cev

Saudy Typer | Custom
Susfaces
Resuts
Cumdstive Insolston
4.096.132 wwm
1292 Kwhint
Shady Semngn
3.171 whselected

1.140 1231 sumize to sunset

s Selecton

-

Rends Settrgs
Typer Cumudstrve nsolation
Siyhe Solar Anatyss Defoult

insciaton o1V

.. Updae
ik
10013
ik
=

/|
ik
) 1.0013
Whiw

Study Type: |Sclar Enorgy - Arual PV
Surtaces

Sty Type: [Solor Evergy - hrvnss PV
Sualsces
Renits

e pploctons

PV Ersigy Production
768.205 nwinves
307 282 £ energy sevings o

Bulding Enaigy Offset

284 m# Py panel area
1.2 yeors payback

- w0013
Fesulty Seetngy

Type [PV Enegr | Bt
Energy

Expot | Paclation cav «“I[%

Sty | Solar Analyss Al PV

[0 sodecrr
Rk

P Ereegy Presduchon
818.131 wwhvew

127 253 L enengy saMngs

Updale
Buding Eresgy Difzet i
293 m* PV panel area “
7 dyears payback
| e
P v1.0013
Fenits Settngs
Troe PV Energy < | [KWhit

Syl Soler Argfysa Arowsl PY Energy

Evport: | Insolation cav M

837.188 wmren
334975 & energy sevings z
Busiding Ensegy Offoet A n i
295 PV panel area =
—_? 1 yesss payback

o vions
Reslts Seltrgs

Type | PV Enemgy

Shyle: Solar Analysa Arrual FY

Espot | Insciaton cov =Y

-Secilen  modelin
hesaplanmistir.

-Toplam ylizeyde PV oldugunda Uretilebilecek
kWh/Y1l olarak enerji miktari ile elde
edilebilecek tasarruf miktar bulunmustur.

-PV  yatinminin  ne kadar siurede geri
doénusinin olacagi hesaplanmustir.

yilik  toplam enerjisi

-Modelin sekilde gosterilen noktalari gliney
yoninden gelen giines isiklarini daha iyi
alabilmesi icin 2 m ylkseltilmistir.

-Toplam ylizeyde PV oldugunda Uretilebilecek
kWh/Yil olarak enerji miktari ile elde
edilebilecek tasarruf miktar bulunmustur.

-PV  yatinminin ne kadar slrede geri
dénusunin olacagl hesaplanmistir.

-Yapilan calismanin verimli olmasi (zerine
diger kitlede de cati ylkseklikleri gdsterilen
noktalarda 2 m algaltilmistir.

-Toplam yuzeyde PV oldugunda uretilebilecek
kWh/Y1l olarak enerji miktan ile elde
edilebilecek tasarruf miktari bulunmustur.

-PV yatirmminin 7 yil kadar silrede geri
doéniisiiniin olacagdi hesaplanmistir.




RUZGAR ANALIZI (SR
‘. _—=

. - i g
GUNES ANALIZI g.',
A - Annual Wind Rose (Frequency Distribution)
.
-Segilen model iizerinde belifli bir giin
veya donem boyunca glines rotasi
olusturulmustur.

-Golge etkisine gbre tasarm ve 1'\

-Bélgenin  hakim rizgar yﬁni]' -
kuzeydogu-gineybati yonundedir. o
-Kutle bu aks iizerinde yerlestirilmistir. | .,
-Rlzgardan faydalanarak ve hava
akimini  kontrol ederek dogal
havalandirma saglanmistir. v
-Cevreye uyumlu gabarisi ile
cevre binalarin rluzgar almasini
engellememigtir,

Frigen.
i

0. 521
a0 . ana
B 4 408
200340
00
m
o

vaziyet planikararlari belirlenmistir.
-Tasarlanan yapi gevre binalar-
Uzerinde gblge birakmamaktadir.

Yaz Giunddnum

21 Haziran

w

s 5
s

_ ARAZWIN RUZGAR ANALIZI Smws  Transient

Analysiy 20
WindSpeed  7.000(mss)
Length:  3.284(m)
Width:  1.642(m)
Height 0865 (m)
Vowel size:  0.013 (m)

Velocity (m/s)
16.995

14.718
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Sun/Shadow & Wind Analysis

Status:  Transient
Analysis: 2D
Wind Speed:  7.000 {m/s)
Length: 3303 (m)
Width:  1.757(m)
Height:  1.012(m)
Voxel size:  0.014(m)

Velocity (m/s)
14.871

12.879
4 | event,

Ist.

Tugba
Bacaksiz
Beykent U.

10.516

7436

0




Energy Analysis
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Energy Use Intensity Energy Use Intensity

Electricity EUI- 268 KWh / sm {yr E'“rgﬂtly EUr ig: m':”sn;””
Fuel EUL. 850 M) [sm [yt Tgteal EUL 1,682 MJSa’rgmyfr r
Total EUI 1,614 M smiyr : : ¥

142.03 kBtu/ft2 148.01 kBtu/ft2

Energy Use Intensity

Energy Use Intensity

Electricity EUI: 214 KWh 'sm i yr Electricity EUI: 178 kWh / sm /yr
Fuel EUL: 285 MJ fsmiyr Fuel EUL: 214 M i sm i yr
Total EUI: 1,056 MJ/sm fyr Total EUL: 855 MJ/sm/yr

92.92kBtu/ft2 75.24 kBtu/ft2
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Energy Use Intensity

Electricity EUI 178 KWh ismiyr

Fuel EUL 214 M)/ sm fyr 7524 kBtU/ftz

Total EUL 855 MJ/smiyr

Annual Energy Use/Cost Annual Carbon Emissions

e Pencere oranlarn azaltildi. GUney et tons 91

cephelerinde %40 oraninda birakildi. ‘7 ot 7 energy use
Digerlerinde ise %20 pencere orani -

. . 200
verildi.
. . . - Energy
«  High Insulation segenekleri " Generaton
. . 0
uygulanmaya devam edildi.
=100+
o Teraslama yapilarak daha cok isik s
- ectricity 94% 5207330 1,491,582 kWt 200- )
'Ol mOSI chlcndl' - . . Fuel o sz‘::l:: 08302 . Electricity Consumption EmemCt?U'?f o
* Istenen Site EUI 45.3 kBtu/ft2 degerine ' I8 Fuel Consumption 1
q . Roof PYPotential (High Efficiency) -GE
Galata, Ist. ulasilamadi ya k|O§|lmOy0 I single 15 Wind Turkine Patential o

A. Eymen calisilarak 76.82 kBtu/ft2 dederine et €O« o
Nalbant ulasildi.
MSGSU
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Stuchy Tyme: [Custorn

Cumuizitve Inaotaon

1,431,618 v
1

KIS GUNDONUMU
e >

Galata, ist.
A. Eymen
Nalbant
MSGSU

Son tasarimla birlikte katmanlasmalar, her terasin iyi
derecede 15tk almasini saglamistir.

’ | ,lé*’\l
YAZ GUNDONUMU




HIGH PERFORMANCE MUSEUM DESIGN

Sun/Shaow & Solar Rad. Analysis

Galata, ist.
A. Eymen
Nalbant

MSGSU

Level

Annual Radiation Color Description

> 1.200 kWh/m?* Very Suitable

1.000 - 1.200 kWh/m? Suitable

800 - 1.000 kWh/m? Medium Suitable

< 800 kWh/m? | no color | Non Suitable

~ 1T
|~\I

Binalarin yillik PV potansiyeli
derecelendirmesine

gore «suitable» oldugu yani panel
koymaya uygun oldugu ve

8.3 yilicerisinde geri donusim
sagladigi gérlmustor.

1| N

Solar Analysis ? >
Shudy Type: |Solar Eneray - Annual PV vl | o |
Surfaces <user selection | ~ | | k |

Results
P Energy Production

292.525 wwhivea
57758 £ energy sawvings

Update
Building Energy Offzet
102 mepy panel area
8,3 years payback
_~ v1.0.0.13
Results Settings
Type: |Cumu|ative Inselation v| |I~;‘||"I.I"hfn12 v|
Style: |Solar Analysis Annual Insolation w | EI

|Insc|ation osv - | B

Export:

,,‘ o)

_AN
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Energy Analysis
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K. Altun,
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I

ISTANBUL/BOMONTI
SURDURDLEBILIR
YOKSEK PERFORMANSLI

OFIS PROJESI

ONERI BINA 1

‘ i
0040 \ @/

TASARIM HEDEFLERI

En az % 25 yenilenilir enerji kullanan,

Karbon salimm optimum duzeyde,

Sirdanilebilir, yiksek performansh ofis tasanm

BIM HEDEFLERI
En az % 25 yenilenilir enerji kullanan,
Karbon salimmi optimum dazeyde,

Sirddrilebilir, yaksek performansh ofis tasanmi

ONERI BINA 3

%40

%40 |

pencere \ By Y- =
e

pencere '\\ / pencere
—_ -
J '--ﬂ \ ialion Sis
Bomond i i Ia-l-:ll-il g 3 | H
A AC e
il
Do kelaiF
Fenshin Adladn
Do Istanbul
B w Atatirk MUzesi
Enerji Analizi Enerji Analizi
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Kadikdy,
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K. Altun,
H. Arslan.
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Tasanm- 1 -

ilkc clorak biftincil bir kite

almrok tozodanan bina,
haicim rizgar yonio

Tasanm - 2 - gizetilerek, binonin arka
losrm louzey dodu

tikamefine

gelecek gekide oroziye

konumlandmimgir.

Energy Analysis

‘ - h 2. Tasanm Earan P
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e Cycle Energy Use/Cost 1]
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Beylikduzd,
ist. A. inci,

S. Sarisoy,
Beykent U.

Gines Gélge ve lsima Analizi

Gineg analiz, bir fam wl Tz=fnden [01.01.2004 - 31.12.2014), gindodumu il= gin bafhim arasndaki soaflers gine yopilmeghe. )

kel - Sy g ey e -
e L) P;:: - — L]
1.5 100 s i 2‘153’ e
i nia ML sy s L
i"mna.m.. & 1 m.:.-,.__.
E— o L . .
v mm— e —_= J Cevre yapilar ile etkilesimi
- 3 P

Eneri anols srosinda vesilen gineys yonelime ve kodemel=nme baron, gine; onald sorwcundao gines alan yls=ylenn arfmig olmas ve bi -
engelememelen nedeniyle, gikon anoliz sonuglon dofrulbusnda, dodn bir lkoror olduunw bondomghr. )

LA
@:ﬂ*




Rizgar Analizi —//

Wind Analysis

Arazinin boj haliyle analiz yapildfnda, kueey dofju ydninden
gelen hakim rizgann, ancziden gegensk difer binalasnda
bundon yaradanabildifi géninmeidedi.

HIGH PERFORMANCE LIBRARY DESIGN

™
Alt kaflardao ise kuzey-dofu yEnindn ylksek kath kapah almaz
sehebiyle rimgann igenye gegemedif goaenmigir. P

3. Tasanm ieerinds=n yu@u:lu nglul:blyq:mdun dolay
st kotiorda rizgann ig ylzeylere poralel oldudw, bunun yam
sira rizgann rahafikla fer binalara do gegebididi

gomlenmigdir.
\\‘_

Beylikdiizi, i e gt
ist. A. inci,
S. Sarisoy,
Beykent U.
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AKSARAYDA YUKSEK PERFORMANSLI W
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Y.  SURDURULEBILR MUZE TASARIMI R
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TASARIM HEDEFLERI

SURDURULEBILIR YOKSEK PERFORMANSLI MUZE TASARIMI
‘YENILENEBILIR ENERJI KAYNAKLARINI KULLANMAK
*KARBON SALINIMINI EN AZA INDIRGEMEK

TASARIM STRATEJILERI

«CEVREYLE UYUMLU YERLESIM
{KLIME UYGUN BICIMLENME
*YENILENEBILIR ENERJI KAYNAKLARINI TASRIMA DAHIL ETME

Energy Analysis

2. TASARIM ONERISI

1. TASARIM ONERISI

3. TASARIM ONERISI
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| annual Energy Use/Cost

ENERJ| ANALIZI ENERJ| ANALIZI ENERJ| ANALIZI
Building Performance Factors I I Building Performance Factors Building Performance Factors
| Location: akzaray I Location; akEaray | Location: aksaray
| Weather Sialion 1243812 \Weather Stalion: 1243912 | \Weather Sation: 1243912
| Cuidoar Temperalurs Max: 32°CiMin: -3 | Juidoor Temgaranira: Max 32°CMIn: -3°C Qutdoar Tamperatire: Max: 32°CiMin_ -3"C
Floar Area: 53Fam” I I Floar &rea: 5151 m* I Flaor Area: 5298 m”
| Exterior Wall Area 2082 m™ I Extenor Wall Area: 1628 m2 I Extsrior Wall ares 7 386 m*
| Average Lighting Power. 141w Awerage Lighting Power 11.41W I I Average Lighting Power. HAAWIm®
| Feople. 1,802 peagle | People: 4,726 people | People: 1,775 people
| Exterior Win dow Ratio; 050 | | Esterior Window Ratio 0.60 Eaterlar Windaw Ralio: 0:50
AI<sarag. Elecirical Cost: 5014 £ 50 I Elechical Cost 30.14 ) Kivh | Electrical Cost ELARTL
ist. B | Fuel Cosl $1.44 1 ThEMm | Fuel Cost $1.44/Therm | e Gkt FLA T e
N |Energy Use Intensity | Energy Use Intensity | Energy Use _"?“"‘“’
Demiray, 5. | Eleetricity EUE 22 i am e | | Eleetricty ELI: 355 KWin sm 1 I S ﬁimiimg
Fuel ELIF S2A Wi smlyr Fuel ELII: T M fsmly =
Karakulluk | SEIRE 133N fsmiy | T AT M (s iy I Tolal ELI: 2234 W) 1 5m iy

| Annual Energy UserGost

| Annual Energy Use/Cost



AKSARAYDA YUKSEK PERFORMANSLI
SURDURULEBILIR MUZE TASARIMI

GUNES ISINIMI 1. TASARIM ONERI- GUNES ISINIMI 2. TASARIM ONERI-

HIGH PERFORMANCE MUSEUM DESIGN

Sun/Shadow & Solar Rad. Analysis

uuuuuuuu - Solar Analysis T x Solar Analysis ? H
Sty Type: [Solar Enargy - Annual PV < e | Study Toper | Sotar Ervevgy - Annusl FV | [ e®
Sufaces  |EFEEEICCIR ull & | Suilaces P - - | Y
Flesuis Resutis
P Erergy Productizn L P Enemgy Production @
882,380 e 679.260 ponrea
AkSarag, $247.068 enargy savings Updste 190,193 £ energy sovings “ Updaie
i<t B Buiing Ereigy D! 1 AulibgErergyist N )
st.D. 3,360 m#FY panel area 2.540 mEpv panel srea
Demirag S | 0.8 years peyhack s 0.5 yeos payhomck "l
‘T - V10073 - 10013
Karakulluk
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Demiray, S.
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* Bringing BIM onto the Building Site by Means of the Cloud / BIM'i BULUT
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