BIM 1le Sirdiarualebilir

Bina Tasarimi

DESIGN TOGETHER YARISMASI ON EGITIM PROGRAMI
ISTANBUL TEKNIK UNIVERSITESI
8 ARALIK 2017

PROF DR. SALIH OFLUOGLU

MIMAR SINAN GUZEL SANATLAR UNIVERSITESI
ENFORMATIK BOLUMU

Www.sayisalmimar.com



MSGSU Enformatik Bolimi

B2 MIMAR SINAN GUZEL SANATLAR UNIVERSITESI

MiMARi VE KENTSEL ENFORMATIK
. i |
YUKSEK LISANS PROGRAMI

Yiiksek Lisans Konu Basliklar:
v Cografi Bilgi Sistemleri

«_Bina Bilgi Modelleme

v Nesne Tabanh Programlama

+ Mikro ve Makro Mekanlarda Veri Yonetimi
v Mimari ve Kentsel Enformatik Uygulamalari
+ Mekansal Analiz

v Mekansal Modelleme Gozamleri Ke:tea",ﬁl
+ 3B ve Web Tabanl Sayisal Kent Modelleme (3D GIS)
+ Surdurilebllir Bina Bilgi Modelieme

~ Bina Bilgi Modelleri ile Tumlesik Proje Yonetimi
~_Bina Bilgi Modelleri ve Nesnelerin Intern
~ Internet ve Web Programlama

kayt ve Ba: E=
09 - 13 Ocak 2017

www.msgsu.edu.tr

Mimar Sinan Giizel Sanatlar Universitesi
Fen Bilimleri Enstitiisii

Bilgisayar Ortaminda
Sanat ve Tasarim

Yiiksek Lisans Programi

=

ilistrasyon Ghina Al-Khawi

2B ve 3B Geometrik Modelleme Tasarim Enformatigi
'?Z?E's"ﬁ).:gn Bilimleri Enstitiisii ’ Bina Bllgl Modelleme (BlM) Etkl|€§lm|l COk'U Ortamlar
:E%:é%;ig"z'imnzon e Cografi Bilgi Sistemleri (GIS) Grafik Programlama ve Veri Yonetimi
MSGSU - Fen Bilimleri Enstitiist BUgUk Veri Analizi Bilgisayar Destekli PrUje Yonetimi
Nesnelerin Interneti Surdirilebilir Kent ve Mimarhk

SURDURULEBILIR YAPILASMA ICIN BIM DESTEKLI ANALIZ CALISMALARI - PROF. DR. SALIH OFLUOGLU - 2



BIM Etkinlikleri

HISDFTa

-chiCAD/9

Mimari Modelleme
Giirsellestirme ve
~j  Projelendirme

206, 08, ALK OFLBOELY

* Ik BIM ile ilgil
Tirkce kitap

* Yaziim
lokalizasyonu

BEYKENT UNIVERSITEST

ISTANBUL TECHNICAL UNIVERSITY

ILIMLERI ENSTITUSU
JKLISANSUSTU PROGRAMI
I YONETIMI LISANSUSTUPROGRAMI

BILGIMODELLEME
[GCOST: Prof. Dr. Salih OFLUOELU

GRADUATE SCHOOL OF SCIENCE EM
TECHNOLOGY
ARCHITECTURAL DESIGN COMPUTIN|

MBL607E / BUILDING INFORMATI¢

INSTRUCTOR: Prf. Dr. $alih OFL!

CASE STUDY:
“HARAMAIN HIGH SPEED RATLW|
STATION™
GMW AND ITS PARTNE

Durmus Akkaya / 5011221
Omer H. Cavugoglu / 52312
Raif AlShorafa / 5011220

LY

MIMAR SINAN FINE ARTS UNIVERSITY
INSTITUTE OF SCIENCE AND TECHNOLOGY

CONSTRUCTION PROJECT MANAGEMENT PROGRAM

CM 519/BUILDING INFORMATION MODELLING
INSTRUCTOR: Prof. Dr. Salih OFLUOGLU

FINAL REPORT: AVINAL SOFTWARE & CONSULTANCY
COMPANY

Ensar ADEMCT
Miige OZ
Talga AKGUL

Grubumuz

Yaklagan

Uyeler  Fotograflar

R Building Information
y Modeling Turkey Meetup

Istanbul, Tirkiye

tartigmalar Daha fazla

e D€SIgN Togethe
De be at 10 €

#designtogether #itumhk

jed 2 new photos

On egitimin son giiniinde Disiplinler Arasi Calisma ve Strdaralebilirlik
Stratejisi egitiminde Prof. Dr. Salih Ofluoglu ile birlikteyiz.

DES

* BIM Vaka
Calismalari

201S
DESIGN
NEXT

Autodesk Ulusal Sdrend Tassrm Yargmas

GN TOGETHER

WITH BUILDING INFORMATION MODELING

Mimarhkta

BIM Mesleki Pratigi

Erding Gifet |

STAL Nerede?

D HeNisuicl
NSAAT MUHEN
‘ suVGUU\MAU‘R‘

Ouman Ham Bey Serg Satoess

1 L
e g

- S
- -
L ot o s
ooy S

10T ve BIM

. Or_ Uit g
B o T
S

| e i

* BIM Turkey Meetup faaliyetleri
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Konu Baslhklari

. Bdlim:Yapilasma, Cevre ve Surdirdlebilirlik
2. Bolim: BIM ve Sirdirilebilir/Performatif Tasarim

3. Bolim: Performatif Tasarim Uygulamalari
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1. Bolum:Yapilasma, Cevre ve Surdurdlebilirlik
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Kdresel isinma / iklim degisikligi

Sera Gaz Etkisi

Diinya yiizeyine garpan bir kisim
glines 151G1 yansir: Bir kismu 1s1
olugturur.

Atmosferdeki (0 ve diger
gazlarnslgl hapseder ve

linyanin sicak kalmasina
neden olur.

Select below

Extreme
Weather

Direct Risks

Owverall Vulnerability

Sea Level Rise

Direct Risks

Crwerall Vulnerability

Agricultural
Productivity
Loss

Direct Risks

Owverall Vulnerability

Ovwverall

Direct Risks

Crwerall Vulnerability

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

iklim degisikliginin etkileri Kaynak: Center for Global Development.
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[V ]

Kiresel isinma / iklim degisikligi

————

r ¢

Capital has more toxic particles in its

SChOOlS ShUt as tOXiC smog hits air than other major Indian metros

<a 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

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



£ = an TESSS
= 3 Morunée - oBAacmb
HO - }
53 i e Gundem  Dinya onomi or Arena  Video Seyahat Kelebek SonDakika Yazarlar Q  MEND =
Eenap)mmﬂ;}
Tm

4

NS 0 KRS g
Irefund | “qpublislis T b : "n"g 14 ||
Ireland F "‘1‘ 1]1— e
R 22 21 ST
HFJE‘,'I 2

Ellah.'stok

" oy "TURKIYE ZEHiR SOLUYOR
Sadece 6 ilin
havasi temiz!

s s 2 T 2 ; 6..2018
— Lo eETe P il " ; '
e e - = e
et |

Pocmoackan

| =2 5= = {24
[155,5_&1 1
)

. ofinacme
= I Mukonaie Mapiynont
26 |
i “XepcoH Keuane
0 Pecnyfaukg Kpacrodopcrul
50 ¢ = Kpuim kpoii Cmaeponanscrull
= ol 23 e T ATl g TIEER* ey !
1I]Ew4 | i I | . i y e . CesacTonons
g2l
S|l
L Bnagukagkaz @

@ ; :
Constantine =
Alger o . Va
A &.-ald b didyll
Gibraltar, Sy . T i Lt §
a . Batna - i
Rabat 08.E Sidi Bel Abbes Dielfa ublis L) g °~J95)5
ELyI gl GOS0 R
= Orfental = =
o =
Casablanca *ﬁ;‘f* R . |
+EXCE 4iCHEU+ El Bayodh cl alagy
B R Tt 1T} | a Silai

World Air Quality e )

http://aqicn.org/here/

SURDURULEBILIR YAPILASMA ICIN BIM DESTEKLI ANALIZ CALISMALARI - PROF. DR. SALIH OFLUOGLU - 8



BM Iklim Degisikligi Konferansi=Bina Giinii

A global £,
effort to ‘b

. T keep y 5 s 5

Binalarin lklim global ZMA u United Nations Environment Programme
warming &S __ environment for development
below B A UNEP

Degisikligine Etkisi:
30 Nov. - 11 Dec. 2015

Towards a Global Alliance
for Buildings and Construction

BUILDINGS DAY

AtCOP21
December 3

. Yuksek fosil tabanli
ener|i tiketimi
. Yiksek karbon salinimi

ABOUT US WHY BUILDINGS? TAKE AC

Ulke Binalar | Endistri Ulasim Diger
ABD Kiresel CO° salinimi
39 33 28 —--
22*;4 (Kaynak: International
2006 39 28 30 3 Energy Agency, EIA)
Torkiye
2008 36 32 20 12
Enerji tiketimi Dadilimi
(Kaynak: izoder isi yalitim raporu, 2010) Why Buildi ngs?
' o L More than 30 per cent of global
s 2050 Ue l_JEIPI SEktOFUlJ|2 |I|§k|l| greenhouse gas emissions are
T buildings- related, and emissions
enerji kullaniminin 2 kat karbon 3 Q
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%  |cARsoN.
Karbon emisyonunu %80-95 —
diizeyinde azaltma ‘
TODAY 2015 2020 |2025 2030

:l Fossil Fuel Energy Reduction l:‘ Fossil Fuel Energy Consumption

 ABD Architecture 2030

The 2030 Challenge

Insiyatifi: karbon-nétr bina, el o
donustim icin bir model o i
0 MEeYCUL bing sogu
w57 ort 30 milyar m
* Uluslararasi yesil bina %
sertifikasyon sistemleri mp ——— Dylknde TR
s 2 : 5 mil. m yikilacak I 22U
i 2 —— Kkdlan=25 mil. mé
= /
« Tirkiye'deki calismalar: ag ] T @ S
28 w aanin15 milm S
* Binalarda Enerji .S:’,w? ;@rennveedﬂec@k
Performansi Yonetmeligi, 1By CASREE
 Zorunlu enerji kimlik wA—— it
bE|gESI ve BEP-TR ::@ yeni insaat eklenecek
 (edbik konut sertifikasi . : DGNB
30/40mil.m
p =1 yapi elden gegmi
- olacak
ABD Architecture 2030 insiyatifi Yesil bina sertifika programlari
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Surddrdalebilirlik Tasarim ve Hedefleri

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

disik yapilardr.

Sifir Enerji Bina
Net-zero Energy
Building

| Yiiksek Performansli :
| Bina (YPB) :
I High Performance Building :

Solar panels
Mechanical ventilation
heat recovery

A

Small north facing | B [ E— Shading provided by overhang
glazing gy - s e

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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Surddrulebilir Bina, Tasarim, Bina Performansi

* Binanin
surdaridlebilirligi ile
ilgili kararlar tasarim
sidrecinde alinir;

- lyi Tasarim
= lyi bina Performansi
= Yuksek kullanici konforu
= Dusuk isletim maliyeti

SURDURULEBILIR YAPILASMA iCIN BIM DESTEKLI ANALIZ GALISMALARI - PROF. DR. SALIH OFLUOGLU -

ic mekan

cevresel kabuk
konforu hava ve su
gecirmezligi

enerji
etkinligi

yenilenebilir
enerji
kullanimi

bina
kullanim
omru

etkin
tesis
Isletimi

Bina performansinin degerlendirilmesi



c. Bolim: BIM ve Surdirilebilir/Performatif Tasarim
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Yapi Bilgi Modelleme (BIM) ve Siirdirdlebilirlik

* Bina Bilgi Modelleme (BIM),

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

Datz Model)

tntel_larted

Tuamlesik Veri Modeli
(1) 3B model meydana getirir

(2) bu modelin proje siirecine
katilan paydaslar arasinda
binanin yasam dongusi

Date Environment)

oyunca ortak kullanimini
Ortalc Veri GAGHAN
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Yapi Bilgi Modelleme (BIM) = Bina Performans Analizi (BPA)

 BIM modelinden Bina Performans
Analizi (BPA) modelleri olusturulabilir ve
yapim oncesi binanin cevresel
etmenlere ve siirdirulebirlik kriterlerine
nasil cevap verdigi analiz edilebilir; bu
alanlardaki tasarim kararlarini gercek

Giin Isig Giines Isinimi zamanli olarak test etme ve gelistirme
Analizi Golge Analizi Analizi imkani verir.

N |
LL -

'|IIIIi“iIIII:"-'- » Amerikan Mimarlar odasi (AIA) gibi

onemli kurumlar bu analizlerin tasarim
suirecine erken entegre edilmesi ve
tasarimla birlikte giincellenmesini tavsiye

Iklimsel etmektedirler.
Analizi

Vathrg o sham Aesuss Surmary

iz

"Revit Credit oY%
Manager for
LEED" Gin 1511
analizi =

Credit Manager

for LEED
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Yapi Bilgi Modelleme (BIM) = Analiz

Proje siirecinde BPA'nin kullanimi

* Hangi performans analizlerinin, hangi
evrede yapilacagi genellikle BIM
uygulama planlarinda yer alir.

PROGRAMMING

SITE ANALYSIS

PHASE PLANNING
(4D MODELING)

COST ESTIMATION
EXISTING CONDITIONS
MODELING

DESIGN
DESIGN AUTHORING
DESIGN REVIEWS
3D COORDINATION
STRUCTURAL ANALYSIS
LIGHTING ANALYSIS
ENERGY ANALYSIS
MECHANICAL ANALYSIS

OTHER ENG. ANALYSIS

SUSTAINABLITY (LEED)
[EVALUATION

CODE VALIDATION

PHASE PLANNING
(4D MODELING)

COST ESTIMATION
EXISTING CONDITIONS
MODELING

X

CONSTRUCT

SITE UTILIZATION
PLANNING

CONSTRUCTION SYSTEM
DESIGN

30 COORDINATION

DIGITAL FABRICATION

3D CONTROL AND
PLANNING

RECORD MODELING

PHASE PLANHING
(4D MODELING)

COST ESTIMATION
EXISTING CONDITIONS
MODELING

X

OPERATE

BUILDING MAINTENANCE
SCHEDULING

BUILDING SYSTEM
ANALYSIS
ASSET MANAGEMENT
SPACE MANAGEMENT [
TRACKING

BIM Uygulama (Execution) Plani

Amerikan Ulusal BIM standardi ve PSU - final v. 2012

» BPA, kavramsal tasarim veya ileriki bir
tasarim evresinde gergeklestirilebilir:

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

TASARIM
ONCESI
[praje planlama]

TASARIM
GELISTIRME

[tahmini geometri]

SON
TASARIM @3

[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
acisindan tahmini olarak
tanimlanmistir.

SON TASARIM:

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

YAPIM:

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

TESIS YONETIMI:

Yapinin isletime acgildigi evresidir.
Model elemanlari bitmis durumu

yansitacak sekilde giincel olmalidir.

Yapiffakiy

ISI

gercek

ma(kRE
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3. Bolim: Performatif Tasarim Uygulamalari
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Performansa Dayall Mimari Tasarim Egitimi

* Hedef: Yiiksek
preformansh bina
uretmek

* Performans analizi ile

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

 Simiilasyonlar &
Analizler

* Enerji, giines/gdlge giin
1511, 1ISIMa ve rizgar
analizleri

* Performans analizi
kullanarak kavramsal
tasarim evresinde proje
gelistirimi

Konular:

1.

SURDURULEBILIR YAPILASMA iGIN BIM DESTEKLI ANALIZ CALISMALARI

. Enerji ve bina yiikleri

. Rizgar Analizi
. @un 11§ analizi

. Infografik ile sunum

SAYISAL MIMAR

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

S — AUTODESK
ERFORMANCE

MSGSU Sayisal Performatif Tasarim

ALYSIS

IFICATE

18594 Sayisal Performatif
Tasanm

Odevler-Gruplar-Yazihm

Bilgileri {\ AUTODESK.

04/03/2016

06/02/2016
Salih Cflucglu -

M3GS0 Mimari Tasanm Sorunlan
Y.Lisans Programi 201514 EGitim
MAéawatirn Yili 1T DFRS KO ve

BIM ve BPA

iklim ve hava durumu

Giines ve golgge
calismalari

Gines 1siImasi

- PROF. DR. SALIH OFLUOGLU -



Kavramsal Tasarim ve Bina Performans Analizi (BPA)

Kavramsal
| Parameter [ Value [~ . .
Tasarim Commn = Kavramsal Tasarim icin
Evresinde BPA T ——— BPA verisi
DetsedMods s
Export Complexity Simple with Shading Surfaces
- H “1: Include Thermal Properties (]
Fp_l ile ilgili telm_el e — » + Binageometrisi,
IGim ve yeriesim s g
kararlarinin P RN ... s—— p * Bina tipine bagli isletim ve konfor
v Analytical Surface Resolution 0.3048 . R
denenerek alindig Core Ot 2200 verileri/standartlary,

tasarimin erken
asamasidir. Tim
tasarim
evrelerinde takip
edilen ust seviye
kararlari bu
evrede alinir.

* Cephe elemanlari ve
cephe bosluk-doluluk
oranlari,

* 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) w | Hg Edit Type

Materials and Finishes A oA
Graphical Appearance : <By Construction> i

Dimensions
Mass Exterior Wall Area
Energy Analytical Model

Underground

Values {l<By Energy Settings

Target Percentage Glazing q q

Target ill Height <By Surface= |7
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

E|---:D: Views (all)

loor Plans

Level 1 Properties

Level 2 =

Level 3 i

Level 4

Level 5
i Cel'll'sr:;EPIans Mass Exterior Wall (6) v

Level 1 Materials and Finishes :

Level 2 Graphical Appearance i<By Constrllction:v
- 2D Views Dimensions

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

Glazing is Shaded O . .
-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 Browser - ornek mass 2017




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 S Ty ;
Independent Statistics & Analysis

subeategories, 2012 S : ;
Released: December 2016 LJAS ]‘.nergy ]nf()rrn'd“()n

Administration

ot e e g COMMERCIAL BUILDINGS

Number of floorspace Total square feet feet operating
buildings (million workers per building €L PET  hours per
(thousand) square feet) (thousand) (thousand) worker? week ENERGY CONSU MPTION
SURVEY (CBECS)
All buildings 5,557 87,003 88,182 15.7 936 62

®
Principal building activity
(expanded)

s 389 12,239 10,385 315 1124 = ASH HAE S hap| ng Tomorrow’s

College or university 27 1,883 1,502 65.2 1,254 84 BUIH: EHeronment TOday

K-12 232 9,175 8,149 396 1,126 51

Elementary or middle school 159 6,118 5,286 324 1,157 50

High schoal 43 3,056 2,863 716 1,068 55 AMERICAN SOCIETY OF HEATING
Preschool or daycare 13 431 749 6.4 575 57 REFR'GERAT'NG AND AlR COND'TION'NG
Other classroom education 52 750 485 121 1,546 15 ENG|NEERS

Food sales 177 1,252 1,172 71 1,067 121
i 2 S 5 - S 3
Conveniance store =1 470 441 38 1088 [ COMMERCIAL BUILDINGS ENERGY CONSUMPTION SUR@' €
Grocery store or food market 45 763 712 17.1 1,061 . -
v OVERVIEW | DATA~ | ANALYSIS & PROJECTIONS GLOSSAR'
Other food sales a Q a Q Q
Food service 380 1,819 3,431 48 530 v
2012 CBECS Sur"ey Data 2012 | 2003 | 1585 | 1835 1952 | FREVIOUS e
Fast food 92 302 793 33 381 F
Building Characteristics [I® ion & About the CBECS
Restaurant or cafeteria 175 1,039 1,934 58 537 CBECS Survey Forms
Building Characteristics
Rar nuh arlnonma 1 =0 ARE 1o TeR Afable of Relativ ndard Errors (RSEs) is included as a worksheet tab in the Excel version of all building CBECS Maps

characteristics tables.
CBECS Terminology
See the Guide to the 2012 CBECS Detailed Tables for more information
3ackground & Technical
on

+ EXPAND ALL

Summary tables Building Type Definitions

Geographic region Archived Reports

Size and age

Building activity

Employment and occupancy . Is it possible to obtain a
list of all the buildings

Energy sources and end uses that participated in your
survey?

Floorspace heated, cooled, and lit
See all CBECS FAQs »

End-use equipment

IN BIM DESTEKLI ANALIZ CALISMA



Yiiksek Performasli Bina icin Yazilim Is Akist ve Araclari

Autodesk

* Revit veya Formit

Green Building Studio veya INSIGHT
* Flow Design veya CFD

1. Hedef ve élcitleri bilmek
(yuksek performansli bina)
yenilenebilir enerji
kullanmali ve enerji tuketimi
secilen bina tipiicin ortalama
degerin altinda olmalidir:

« MODELLEME:
Kavramsal/geometrik modelleme modili

estetik ve sirdurulebilirlik (conceptual mass)
iliskisi
« ANALIZ:
2.Simiilasyon ve analizler Kavramsal analiz icin BPA dahili veya harici
icin yazihim araclari ile analiz modiilleri

modeli test etmek

3.Tasarim optimizasyonu

Kaynak: Revit Mass Modeling Environment =»
Marvi Basha, Klaus Hyden, Philipp Miller
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Yuksek Performasli Bina icin Yaziim Araclari—> Formit

Simple Mass w/ Levels
(No Glazing / Shading)

|

i O & O *
\
'\

& 0 @

Shadows | Mar 5

—————> | 2238 PM ﬂ! {.::» Solar Analysis

|

1 N

| — 1

\ = -

1 NS

o

N
\Z

,, B
Oncl. Glazing & Shading)

EUl
KWh /m? {yr

Boreree B8

|

Buiding Oriegation

B

MEHTIETALIN !

w
x ; [
| & 2 =
g “2 B £ | @0 -0 0 90 0 o
R Inln n e Jge
<
...... ol
2 B B
=

!

Bailding Orientation (Degress)

[ - [~ Q- (=]
"""" : g I s 2 5 & s Gl »
.vL = B
B = = e ] | e—eo—o o090 o000 090
‘T———\——_&s—ﬂ_y
B ” 2|
WWR - Southern Walls Window Shades - South

VWA - Northern Walis
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Yuksek Performasli Bina icin Yazilm Araclari—> Sketchup + Sefaira

]
Fle Edt Yiew

A G /O -H- B OR PEBSZLH TNOR"

Carrers

Midrise Officesip - SketchUp Make
Opew  Toch Window Pugen Hep

%:Fé;f-;jz‘el'f-;:
W

LENS RECTANGLE TOWER

ENERGY USE INTENSITY
24 kBTU/ ft*

ENERGY USE INTENSITY
25 kBTU/ ft*

ANNUAL ENERGY CONSUMPTION

ANNUAL ENERGY CONSUMPTION

ENERGY USE INTENSITY
23 kBTU/ ft?

ANNUAL ENERGY CONSUMPTION

PSR

——
€5 sefaira fee sxeentp o-

M Close Daygresg Visuazmos

Once o m. Now Vo New
Yorx, Lnded Staves
ey
Totat Fioor Area 75,005
§ Evergy Use O en

B Ges and Losies

= 659“8 Daylighting Visualzaticn

-omEm
€5 sefaira tor Sketchup o

(¥ Open Daytgning Vissakzation

Seturs Plugin

Croate & new Drofct O JeMct an eutng profct

@ New Propect  or Saved Projects -

Offce N New Yoo New. -
;oo
Total Floor Asea 48644 )
. 3 -
e a
31
»imaoey
4§ Enesgy Use Q Gen
.
v P
Show Worran

$oow Extty Typmm
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* Yapiicinde isinin harekeli, 1si
gecisi ile ilgili temel bilgiler,
malzemelerin isisal ozellikleri
(U ve R faktori)

Bina 1sitma/sogutma enerji
ihtiyacina etki eden faktérler: Dis
yukler (gtnes, hava akimi, nem) ve

ig yukler (insanlar, ekipmanlar,
aydinlatma)

Mekan, bina tipi, ekipman ve
kullaniar sayisy, bina kullanim
suresine gore enerji kullanimi
ihtiyaclari

Kavramsal tasarim asamasinda;
bina kiitlesi, yonlenmesi,
bosluk doluluk oranlari, bina
tipi, kullanic sayisi, bina
kullanim stresi vb. etmenler
bina enerji yukund etkiler

BPA - Bina Enerji Analizi

A

N

| | /3

D=

kondiiksiyon konveksiyon
(ist iletimi) (1slyayim)
n ] Energy Settings
Parameter Value
Common
Building Type IOf‘ﬁce
Location IBEEunzah Sukai: 34180 Istanbul, Tu
Ground Plane iLevel 1
Detailed Model 3
Export Category Rooms
Export Complexity Simple with Shading Surfaces
Include Thermal Properties 1
Project Phase Mew Construction
Sliver Space Tolerance 0.3048
Building Envelope Use Function Parameter
Analytical Grid Cell Size 0.9144
Energy Model
Analysis Mods [U5e Conceptusl Masses
Analytical Space Reselution 0.4572
Analytical Surface Resolution 0.3048
Core Offset 3.6000

Museum

Parameter Value

Occupancy Schedule
People/100 5q. M

People Sensible Heat Gain (W/person)

People Latent Heat Gain (W/person)
Lighting Load Density (W/sq. M.}
Equipment Load Density (W/sq. M.)
Infiltration Flow (ACH)

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

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

Unoccupied Cooling Set Point (C)

Bina tipolajisi ile ilgili veriler

-

<

7
<
\_\ /1/ \\

A

S
N
O\
0
AN

@F C, Show Energy Model

247 Facility
“24/6 Facility
24/5 Facility
12/7 Facility
12/6 Facility
1715 Eaitivs

Bina isletim saatleri

radyasyon
(1inim)
Energy
Settings
Bina tipi,
konumu e
ve aciklik H
ylizdesiyl
e ilgili
Enerji
hesap
ayarlari it
yapilr. L
§ET
i€
grc
aég
n | Energy Settings
Paramets Value
Common
Energy Model

Fﬂ Run Energy Simulation
Results & Compare

Begonyal Sckak, 24180 ks nbul,
Turkey

188777

Wex 32N -2C
2400

1,440 m3

5144/ Therm

210kWhism/y
BOMsmiy
1,005 MI/sm iy

15,110,841 kWh
17,998,539 M)
1085285

“20-year lfe and £.1% dizcount rate for cos

24/7:7 qun 24 saatlik
bir galisma dizeni
24/6: 6 glin 24 saatlik
bir galisma dizeni
24/5: haftaici 24 saatlik
bir galisma dizeni

SURDURULEBILIR YAPILASMA ICIN BIM DESTEKLI ANALIZ CALISMALARI - PROF. DR. SALIH OFLUOGLU - 25



BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi + Formit
.., Optimize O FE' ‘]

@ Location
‘ﬁ. [Ieate Energy Model i .
Energy Heating Lighting Solar
Settings Cooling

¥
] (fn erate
I Energy Optimization Insight
I Location Weather and Site X
I Location \weather Site
Define Location by:
I Internet Mapping Service v
- Project Address:
Caferaaga, kadikdy Y
Weather Stations:
? e fud o
187016 (0,00 kilometres away) J 3 = &
1244217 (0,00 kilometres away) (S S i
187015 (9,01 kilometres away) &7 & S N 7
: 28 & S@ra S )
1244216 (9,01 kilometres away) ké" S 3 Sker Cadd ] o
186777 (9,01 kilometres away) §“\ 2 L/E)>¥ esy Lg Sy ﬁ
1243911 (12,71 kilometres away) S Ofo;,,{ N 5 U/ey”?a 5
. ~y
1244521 (12,71 kilometres away) B /O//L),s ‘,§ +£‘>/o = Y 355
2y & ¢
187017 (12,71 kilometres away) oz kok 2 ol | Soy
4 @ Piri Cay™ 3
(@
S
B 2maf Alj Sokak
i S
X ki o~
o Sifg
E‘ u Sokak
a ok
& L
£ & 5
o o )
£ 2 5o, 3
S Moo, Kot 201t /5 80m
b Bing " 504% 82018 HERE,© 2018 Microsoft Carporation Jems
[[] Use Daylight Saving time
] [




BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi

@ Location
‘ﬁ. Create Energy Model

2 Generate

Energy Optimization

|-, Optimize FE- ‘-1]

Energy Heating Lighting Solar

Settings Cooling

I Insight

]
v

B Energy Settings

Parameter Value
Energy Analytical Model =
Mode Usr-_- Conceptual Masses ﬂ
Ground Plane jldi
Project Phase :
Analytical Space Resolution se Lonceptual Masses and Building Elernents

Analytical Surface Resolution 30.43

Perimeter Zone Depth 360.00

Perimeter Zone Division

Advanced =
Other Options
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B " Advanced Energy Settings
Parameter

Detailed Model

Target Percentage Glazing 40%
Target Sill Height 75.00
Glazing is Shaded

Shade Depth &0.00
Target Percentage Skylights 0%
Skylight Width & Depth 91.44
Building Type Office
Building Operating Schedule Default
HVALC Systemn Central VAY, HW Heat, Chiller 5.96
Outdoor Air Information

Room/Space Data

Export Category ‘Rooms
Material Thermal Properties

Conceptual Types

chematic [ypes < Building=
Detailed Elements []




BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi

B Advanced Energy Settings > | ﬂ
~
Parameter '
Detailed Model r
A0% I Performing Arts Theater
Target 5ill Height 75.00 Police Station v
Glazing is Shaded I = ’
Shade Depth 60.00 I
Target Percentage Skylights 0%
Skylight Width & Depth 41.44 I
H i Data I
= Y
Building Operating Schedule Default | BEE EEE B L +
HWVAC System Central YAY, HW Heat, Chiller 5,96 ¢
Outdoor Air Information
Room/Space Data
Export Category ERDDms
Material Thermal Properties Analysiz Properties
By default. analvsiz properties are generated from infarmation in Conceptual Types.
T I Froperties of Schematic Types are uzed when overnde iz zelected.
chermatic [ypes <Building=>
Detailed Elements [] I Category Override Analytic Construction
I Roofs 4in 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 Zin 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=0.7039 W/{m"K))
Doors Metal (U=3.7021 W/ m*kK))
Exterior Windows Large double-glazed windows (reflective coating) - industry (U
Interior Windows Large single-glazed windows (U=3.6858 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:

&% Location |-, Optimize | F “r
& Create Energy Model = & . )
Energy Heating Lighting Solar

L2 Generate Settings Cooling
Energ)lﬁ]ptimizatinn Insight

Modele katlar eklenir

d-Ins  Modify | Mass =~

Mass Floors -\CJ{I‘JL Qél_l’ %

[ Level 1 =H Edit Mass
[ Level 2 | % In-Place Floors
. gi“e:i Model Model
ve
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BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi

Analiz olugturulmak uzere Insight'e génderilir: T — S T—
(insight360.autodesk.com) Ters A Ao

Model Comparison

L= o 3 - L
&% Location |-, Optimize I E F i ,_‘] -2 . Faps -
— El &
Q. I:: rEEtE En Erg}r M - d El - . - sketch18-04-2018-10-29-20 v2 bim 1v2 arsa RVT cevre binalar-onerilen bina RV. g ]
Energy Heating Lighting Selar : :
L= Generate Settings Cooling : :
I Energy Optimization Insight : ) :
2016 analizli 08.03.01 Office_Prac. “
I ]
e
arsa RVT cevre binalar-onerilen bina RVT caferaga i
£ Back o Insight kR £ ©
- Building Form

Enerji Kullanimi Siddeti

(Enerji Use Intensity-EUI)

Kat planinda me veya feet2 basina
disen enerji ihtiyacidir: Bina tipi, iklim
ve bina boyutuna gore farkliik gosterir.

Sik kullanilan birimler ve

- g B
r N Building Orientation donugumler:
) : Rotates a building clockwise from 0 degrees, o . I
- 5 5 ugn-d?r?gdtigfraecees é‘;ﬁ‘_es the North side of the mJ_ mega JOU e
1 f A kbtu= kilo british thermal unit
o ’ kw: kilowatt
=500
LS A L 1 mj/m2 0,08  kBtu/ft?
P L ! R )
' 1 mj/m 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, ] kBTU /fT 3 : ] 5 kWh/m
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BPA - Bina Enerji Analizi - Revit v. 2018 sonrasi

Benechmark Comparison
KWh {m?/yr

WWR - Southern Walls

~
e
)

ASHRAE 501 (362.8)

695

I AUTODESK' INSIGHT INSIGHTS  LEARNING ~ SUPPORT ~ ®  SALHOFLUOGLU ~
Insights / All Uneategorized =
2091177 551150 762|472 Model Comparison e
202 191 69.5
Gkt YR/ i /T o ord
< < Scenarios:
N 7y STV
. *\
=
'“E ~
sketch18-04-2018-10-29-20 v2 bim 1v2 arsa RVT cevre binalar-onerilen bina RV. § i :
Made! History Building Orientation a en izolasyoniu
KWW ! m2  yr :
= 150 < c
. z S = 2 % | =1 £
;: 100 = = =
50 o Al
9 £
£ £ L3 ® 0 g 4, 000
-50 I 1
| ———
ARCHITECTURE 2000 oo !
= 5 500
-150
1 w 200
S A
-250

Windaw Shades - South

= 150 = 150
= = £ £ = BB z = = =
3w = T F = = 3w — = =
z = = E-
= = = = 2 =
1] o
L ®eceeAaAe e L A e e o
-100 -100
-150 -150
-200 -200
-250 -250

WWR - Southern Walls

Window Shades - South

Building Orientaticn (Degrees)

Window Glass - South

Dl Lo
EIM
Trp Let

Window Glass Types - South

MA ICIN BIM DESTEKLI ANALIZ CALISMALARI

PROF. DR



BPA - Bina Tipine gore Enerji Analizi

Broad Cateao . Further Breakdown Source EUl  Site EUI Reference Data Source -
gory ry (where needed) (kBtufftz)  (kBtu/ft?) Peer Group Comparison
Banking/Financial Bank Branch * 2528 87.0 CBECS - Bank/Financial
Services Financial Office* 1481 67.3 CBECS - Office & Bank/Financial
Adult Education 1414 596 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 145.7 709 CBECS - Preschool
Vocational School
- 1414 596 CBECS - Education
Other - Education
Convention Center 69.8 2Ek el L
Movie Theater Energy Use Intensity & 2030 Challenge Targets by Building Type
Museum 85.1 kWh/m?/year
Performing Arts 0.0 100.0 2000 3000 4000 5000 6000 700.0 8000 9000
Bowling Alley Vacant [
. . — m 2030 70% Target (2015)
Ersnertal;r;menUPubhc Fitness Center/Health Club/Gym Religious Worship [Seee
Sembly — Warehouse & Storage [l #2030 60% Target
Recreation Ice.fCurllng Rink 96.8 Retail (not mall) B )
Roller Rink service | ® Energy Use Intensity
Swimming Pool Education [
Other - Recreation Mercantile |
ffice || =
SociallMeting Hall 69.8 R
Public Assembly |
Outpatient [
Lodging [—

Enclosed & Strip Malls [
Public Order & Safety |
Other [
Health Care |
Food Sales [§

Inpatient [5= L,
Food Service [

0.0 50.0 100.0 150.0 200.0 250.0 300.0

kBtulﬁ’/year 2003 CBECS Survey Data for USA
Bina tipine gdre Enerji kullanimi/ Energy Star, ABD, Cevre Koruma Ajansi (EPA) verileri Mart 2016

https://portfoliomanager.energystar.gov/pdf/reference/US%20National%20Median%20Table.pdf

MA ICIN BIM DESTEKLI ANALIZ CALISMALARI - PROF. D ' i 3e


https://portfoliomanager.energystar.gov/pdf/reference/US National Median Table.pdf
https://portfoliomanager.energystar.gov/pdf/reference/US National Median Table.pdf
https://portfoliomanager.energystar.gov/pdf/reference/US National Median Table.pdf
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BPA - Bina Enerji Analizi - - Revit v. 2017 ve 6ncesi

Annual Carbon Emissions

tons fyr

5.000 4
Energy Use

6.000 4
4,000
Energy

Generation
Potential

20004

-

-2.000 4

-4.000 -

I Electricity Consumption

[ Fuel Consumption

. Footf PY Potential (High Efficiency)
. Single 15" Wind Turbine Potential
I Net CO-

Annual Energy Use/Cost

45%
55%

(tons Jyr)
5,785

1,048
2,281
-1

45562

Electricity 55% $930.246 6.433.239 KWh
M Fuel 45% 5165460 180999 Therms
$1.085.706
Energy Use: Fuel Energy Use: Electricity
1% 21%
59% 63%
oy 16%
W e s9% 565273 7533450 W e G%  szzss 1
Domestic Hot Water 41% 543,560 5027454 M Lichting 9% 559.208

$108833  1E-007

Misc Equipment  21%

578.174
3370088 2.

mBtu Monthly Heating Load
1500 Mizc Equipment
10004 [ Light Fixtures
Occupants
5004 — =‘ .WindZwSDIar
— - B vindow Conductive
I Infiltration

Underground Surroundings

Il NT Surroundings

[l Roofs
W walls
-2500+
-3000 Jan 'Feb  Mar ' Anr 'May Tdun Jul '.Iwg ! Sep "Oct ‘Mov Dec'
Monthly Cooling Load
mBtu
3000 Misc Equipment
- I Light Fixtures
Occupants
20004 W window Solar
B Vindow Conductive
1500— W Indiltration
Underground Surroundings
10004 . . . . . W T Suroundings
- Roofs
500 -/ o
- - B walls
04— " = - | o u - =
— [ ] —
o5 . - Ly ] |
-500+
O o F ek TMar Aor May Jun ' Jul | Aug Sep | Oct . Sdpman,
e [l Aydiniatma [ Lighting
YUKLER Kullanicilar Occupants
( B Pencereradyasyon (sim; i Window Solar
B Pencere kondiksiyon [l Window Conduction
Il Konveksiyon (infiltrasyor) [l infitration
. DI§ Zeminyizeyleri Underground Surfaces
YUKLER ¥ onis ior Sur
o) . Ic yuzeyler . Interior faces
o B cotior Il Roots
\ B ovvorar B Wais
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BPA - Gunes ve Golge Analizi

Model tizerinde farkl tasarim
alternatiflerinin glines/gélge etkisini
incelemek

Fer.
Bina kiitlesi ve yoni ile glines erisiminin iligkisi ‘ :

Farkli mevsimler ve bazi ézel giinlerde (ekinoks \( &

ve giin déniimleri) giinesin rotasi/hareketi ve 21 haziran (15:00)

konumu Yaz giin déniimii
-

Binanin kendisi ve cevredeki yapilagmalarin
biraktigi gélge, sehirlerde 1sik hakki

Gines kiricilari ve raflarinin gerle§|m| cesitleri

21 Aralik (15:00)
ve boyutlandirmasi

Kig Giin déndmui

21 Mart - 21 Eyldl
(15:00) Ekinoks

Miize Giines Golge
Analizi

Beylikdiiz, ist. Grup 7:
M. Kutluay, M. T. Sevgin, M.
E. Yazia

Beykent U.

Glines/golge hareketine gore dis mekan islevi peyzaj kararlari almak
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BPA = Gunes Isinimi Analizi

* GQlnes I1sinimindan enerji
kaynag olarak
yararlanma ve PV
kullanimi

 @ines 1sIniminin enerji
yuklerine
(1sitma/sogutma) ve giines
kirici tasarimina etkisi

e Gines Isinimindan
faydalanma veya énleme
stratejileri
(kiitle, renk, malzeme
segimi, yonlenme)

/ /

S /

AUTODESK
INSIGHT 360

Cocling

=t
N i e7er

= | | o

Gilnes isiniminin renk, sayi ve gizelge formatinda gosterimi

e S|

Heating Lightingl Solar

Level Annual Radiation

1 > 1.200 kWh/m?

2 1.000 - 1.200 kWh/m?

3 800 - 1.000 kWh/m?

Color Description

Very Suitable i

Suitable

Medium Suitable

4 < B0O kWh/m?

no color

Non Suitable

Study Type: |Custom

S ser selection: ]

Cumulative Insolation

927.201 xwn

861 Kwh/nt

Study Settings

1.077 m?selected

1.11012.31 sunrise to sunset

v

P 2
@58 L] Update
N
P | &

v1.0.0.19

Solar Analysis

Study Type: | Solar Energy - Annual PV
Sufaces:  |ETEERElTIE

? =
:

Results
P Energy Production

148.508 wwnivear
54,948 £ energy savings
Building Energy Offget

1.044 m2Fv pansl arsa
8.3 vears payhack

0]

L]
a Update

b 4 v1.00.13
A B 5 D E F

1 |Source Date Time Maodel Type Study Date
2 Vasarivl.0 5/13/2014  11:30PM 05.03.01ZSW_CAverage  1/1/2010,L
3

4 Analvsispointindoint)( pointy pointz nermal x
5 - 518.922415 -390.9005088 14.7637795  0.70710¢
6 2 121685997 -518.922415 -390.9005088 44.2913386 0.70710¢
7 3 124643692 -518.922415 -390.9005088 75.8188976  0.70710¢
8 4 107.9151459  -501.059153  -373.037247 147637795  0.70710¢
9 5 116.3462677 -501.059153  -373.037247 442913386  0.70710¢
10 6 124.4323959 -501.059153  -373.037247 75.818B976  0.70710¢
E 7 0 -483.195891 -355.1739851 147637795  0.70710¢
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BPA = Gunes Isinimi Analizi

< oo

I - 25wm 25w

No shade > 3.07 kwhimt Option A> 255 kwh/nt OptionB > 2,46 kwhint

: Farkli kirici
; profillerinin yiizey
981187'837 Kb 5 949.616 v i i Isinimi Gizerindeki
; P 1 etkisi
Study Settings Study Settings 24 v 32 wwh
1.122 m#selected § 1.168 m*selected | | _optionc> 23 KWt | Optionpy 1T Kt

....................... L S S S e

Option A Option B

Curnulative Insolation Cumulative Insolation

“optienD

Cumulative Insolation Cunmdative Insolation - Onerilen
736.729 win 959 889 wwh binanin gevrev
773 Kwh/n? g 837 Kwhin? g yapilarin aldig
Study Settings Study Setings ~ Isinim diizeyi
945 mselected E 1.947 neselciad - Uzerinde etkisi

™

Gatiylizey biyukluginin isima ile enerji elde etme Uzerine etkisi
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BPA = Dogal Aydinlatma Analizi

Kavramsal tasarimdan sonraki
evrelerde yapilr.

Gin 1siginin gorsel konfor, i¢

mekan planlamasi, yapay isik

yukleri ve giines kiricilar

tzerindeki etkisini anlamak

Binaya giin 1s1g1 ile dogal i1sik

saglama tekniklerini incelemek

Binaya ait tim mekanlar icin i1sik

miktarini olgmek ve tanimlanan bir
aydinhk diizeyi 6lcitinid saglamaya
calismak ve LEED kredisi
hesaplamak

<_Lighting Analysis Room Schedule=

Analysis Results (1) v | Hp Edit Type

Data A
Analysis Configur... m
Data Range lx: /15 clear sky 9am
Description :

lts-02 - Floor (LUX)

Lighting Analysis Results-03 - Floor (LUX)

LEED 2009 IEQc8.1 Whole Building Results - 9am: 81% within, 3pm: 84% within

12 Y

9/15 9am GHI: 457, DNI: 626, DHI: 87 W/m2

Y/

9/15 3pm GHI: 360, DNI: 83, DHI: 83 Wim2

C D E F G Ho| 1 | 3 | k | v Mm_ | n } o | P
Sam threshold results 2ef threshold resutts
Include In Automated within threshold above threshold below threshold within threshold “giie threshoid
Level Name Number Area Daylighting Shades % Area % P Area | % i Area % P Area % P prea
01 -Entry Level  iVest. 10 41 =] ] 92 3T 0 0n? k] 3 92 3T W/
01 -Eniry Level :Lobby 102 327 m? ¥ ] B8 28Bm* 1 37 m* 1 3m 99; 373w e
01-Entry Level :Cafeteria 121 147 m* =) ] 100 147 m* o 0 o 0 88 129 @7 12 M
01 -Entry Level iPrep/Dish 122 22 ¢ C] ] 0 om 0 om 0 om 0 o 0
01 _Entry Level :Dry Storage 124 amt L[] [] 0 om 0 om 0 om 0 om 0 om
01 -Entry Level iElectrical 125 & O ] 0 o 0 o 0 o 0 o 0 o
01-Entry Level :Conference 123 42 m# ¥ O 55 23m* 0 om 45 19 m? 53 25 m* 0 om
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BPA = Ruzgar Analizi

< Backto Insight
* Bina etrafindaki ——
hava akimlarini
similasyonunu
uretmek bina
icin dogal
havalandirma
¢cozimu
onermek

@

Buliding Form

-

——

« Havanin bina
icindeki
hareketini
anlamak

Wind Tunnel 2d diizlem simiilasyonu

« Onerilen
binanin
cevredeki yapilar
ve yayalaricin

istenmeyen

hava akimlari )

olugturmasml Wind Tunnel 2d Flow lines simiilasyonu
onlemek Mize Riizgar Analizi Caligmasi,

Beylikdiizii, ist. Grup 2: G. Yilmaz, B. Demir, F.
Ertem, S. Erbas, Beykent U.

m Weather Station ID: 187016

UIOU IV T ULVIL WINUIUITUNLI LI WU 1IV 1 sl

Insight 360 Gzerinden riizgar guld olugturumu

Ofis Ruzgar
Analizi
Galismasi,
Fikirtepe, st.
F.D. Capkin
Beykent U.

Seramik Ars.
Mrk. Riizgar
Analizi Cahgmasi,
Balat, ist. Grup 6:
S. Oudeh S. B.
Taraka, H. Bilgin,
B. Cantirk,
Beykent U.
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P RE-LINK: Jacob Van de Roovaart

& YARISMA - KARMA YAPI PROJESI - NYC
- (Konut, Ana okulu, Market, Ofis, Performans ve etkinlik alanlari)

AIAS - Amerikan Mimarlik Ogrencileri Enstitiisii
Ogrenci yarismasi

a ’ij:r i\ v S kthm’!year
00/ 1000 2000 3000 aouo 5000, 6000 7000 8000

Energy Use Intensity & 2056 Challenge Targets by Building Type

900.0

! ‘v/ Vacant . .
| Midﬁus Worship . m2030 70% Target (2015)
| Warehouse & Storage . m2030 60% Target
Retail (not mall) g

Service
Education

. Mercantile
Office

|
T Public

ERFORMANCE MIXED owpatr
f it Lodging
N 4 > Enclosed & Strip Malls
" -.; Yo . - - Public Dldelii'ijfeiry
SRR s thes

‘ v Health Care
S E ' . Food Sales
13 { A ki o | ¢ Inpatient

~ Food Service

'm En[erg; ldse Intensity

1 0.0 00 1000 150.0 0
| / ke fe/yeag %a (BEFSS
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(EUI (Energy Use Intensity) ijlgﬂti’i'

(eia.GOV) - birim kBTU/sf/yr. EUl
hesaplamasi Autodesk Vasari ile

INﬁRANSFlRMATION 2030 YARISMASI
E

4 i‘nml Fuel Enargy Use

60% in 2010

70% in 2015

80% in 2020

90% in 2025
Carbon neutral by 2030

* 0% i renewatile eneagy purchdde
afiowed fomeet each farget

The 2030 Challenge

2006 m&m 21:110 015 220 2025
Year of Project Completion
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DI§ ZONLAR KONUT BIRIMLERININ ===~
TEKDUZELIGINI BOZAR.

1
’
'

INK:TRANSFORMATION 2030ARISMASI /

KAYAR DIS PANEL YAZIN GUNESTEN .___./
E BLOKE EDERKEN KISIN ACILARAK

GUNESI ICERI ALR.

BALKON DOSEMESI YAZ
AYLARINDA ALTTAKI

.. KONUTBIRIMIICIN
GOLGE OLUSTURUR.
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Tugba
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Beykent U.

A °~" ®s  TASARIM HEDEFLER] | BINA OZELLIKLERI

g t.’@tf 4 t? -Surdurdlebilir Yuksek Performansh AVM Tasarimi Konum: Emniyetevler mah. Otiigen sk. No:13,
:Igif' M@'ﬁ» _!? & -En Az %25 Yenilenebilir Enerji Kaynaklarini Kullanmak ~e Kagithane/istanbul .

Qoo "k o8 \’M‘ -Karbon Salinimini En Aza indirgemek T Bina Tipi: AVM

|STANBUL/4.LEVENT BiM HEDEFLERI | Bina Kullanim Takvimi: 12/7 Aktif
SURDURULEBILIR Tasarim Kararlarinin Yapi Performansina Etkisini Anlamak Pencere Kullanim Orani: %40

YUKSEK PERFORMANSLI -Yapilar igin Performans Analiz Alanlari ve Kriterlerini Anlamak ~ Y6n: Dogu-Bati
AVM PROJ ESI -Yapi Bilgi Modelleme Yazilimlarinin Galisma Presibini Anlamak ~ Site EUI(Retail): 94.1 kBtu/ft>= 257 kWh/m?

Max.32°C Min.-2°C Ziraat Banka

-Enerji tasarrufu saglamak icin kitle dogu-bati dogrultusunda
uzun bir sekilde yerlestirilmigtir.

Movenpick
Hotel Istanbul

-Kutlelerin bicimi maksimum giines 1s1gindan faydalanmak icin
dar tutulmus ve I1sitma enerjisinden tasarruf hedeflenmistir.

Istanbul Sapphweﬁ

ent [0

-Kutlelerin birbirine minimum seviyede gdélye yapmasi igin
yuksekliklere dikkat edilmistir.
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Beykent U.

TASARIM ONERISI 1

Building Performance Factors

Location: 41.0853729248047,29.0037612915039
Weather Station: 186777
Outdoor Temperature Max: 32°C/Min: -2°C
Floor Area 15,621 m*
Exterior Wall Area 7817 m*
Average Lighting Power: 1507WIm*
People: 1,640 people
Exterior Window Ratio 0.40
Electrical Cost $0.14/ kWh
Fuel Cost $1.44/Therm

Energy Use Intensity *L
Electricity EUI 194 kWh/sm/yr '
Fuel EUI 231MJ/sm/yr J
Total EUI 930 MJ/sm/yr

Life Cycle Energy Use/Cost
90,885,210 kWh

Lo
108,452,704 MJ &
$6.409,145
Renewable Energy Potential

142,877 kWh /yr
285,753 kWh /yr

Life Cycle Electricity Use

Life Cycle Fuel Use:

Life Cycle Energy Cost

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

Roof Mounted PV System (Low efficiency)
Roof Mounted PV System (Medium efficiency)
Roof Mounted PV System (High efficiency): 428,630 kWh /yr
Single 15’ Wind Turbine Potential 2,154 KWh / yr
*PV efficiencies are assumed to be 5%, 10% and 15% for low, medium and high efficiency systems

Total
15000 m?

/

D~
-
"1«.

Kat yiikseklikleri 3.5 m

a2

Secilen model dogu-bati aksinda 3 kitleden
olusmaktadir.

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

TASARIM ONERISI 2

Building Performance Factors

Location: 41.0853729248047,29.0037612915039
Weather Station: 186777
Outdoor Temperature: Max: 32°CMin: -2°C
Floor Area 15,665 m*
Exterior Wall Area 7615m*
Average Lighting Power: 15.07W/m*
People. 1,645 people
Exterior Window Ratio 0.40
Electrical Cost: $0.14/kWh
Fuel Cost: $1.44/Therm

Energy Use Intensity $L
Electricity EUI 192 kWh/sm/yr '
Fuel EUL 225MJ/smiyr J
Total EUI 916 MJ/sm/yr

Life Cycle Energy Use/Cost

Life Cycle Electricity Use:

Life Cycle Fuel Use:

Life Cycle Energy Cost:

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

90,144,540 kWh f\.
105,936,274 MJ P
$6.346.772

Renewable Energy Potential

Roof Mounted PV System (Low efficiency):
Roof Mounted PV System (Medium efficiency):
Roof Mounted PV System (High efficiency): 465,251 KWh /yr
Single 15" Wind Turbine Potential 2154 KWh/yr
*PV efficiencies are assumed to be 5%, 10% and 15% for low, medium and high efficiency systems

Total
15000 m?

155,084 kWh / yr
310,167 kWh /yr

~
>
|

%

[
.

9000 m?

Kat yukseklikleri 3.5 m

Enerji tiiketimini digtrmek igin model (izerinde
oklarla gosterildigi gibi ylUzeyler degistirilmistir.

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

TASARIM ONERISI 3

Building Performance Factors

Location: 41.0853729248047,29.0037612915039
Weather Station: 186777
Outdoor Temperature: Max 32'CMin: -2'C
Floor Area 15,537 m*
Exterior Wall Area 6.957 m*
Average Lighting Power. 15.07W/m?*
People: 1,631 people
Exterior Window Ratio: 0.40
Electrical Cost $0.14/kWh
Fuel Cost $1.44/ Therm
Energy Use Intensity iL
Electricity EUI . 192 KWh/sm/yr
Fuel EUI SEQ'M 193 MJ/sm /yr
Total EUI! 885MJ/sm/yr

Life Cycle Energy Use/Cost
89,607,930 kWh '.'\
80.815.443 1 as
$6,212,761

Renewable Energy Potential
Roof Mounted PV System (Low efficiency): 189,451 kWh /yr
Roof Mounted PV System (Medium efficiency) 378,902 kWh / yr
Roof Mounted PV System (High efficiency): 568,353 KWh / yr
Single 15" Wind Turbine Potential 2,154 kWh /yr

Life Cycle Electricity Use

Life Cycle Fuel Use:

Life Cycie Energy Cost

*30-year life and 5.1% discount rate for costs

*PV efficiencies are assumedto be 5%, 10% and 15% for low, medium and high efficiency systems

Total

s

N

>

u’.ﬁ

2

o
[i | ’? X j @
N - ,«
[ N P P . Ry 3 -
9000 m? Kat yiikseklikleri 3.5 m

Yiizeylerde yapilan degisimler ile en uygun
enerji tiketimine sahip olan model segilmistir.

1. Kutle: 6 katli ve 1700 m? taban alanina sahip
2. Kitle: 3 katli ve 470 m?taban alanina sahip
3. Kitle: 5 katl ve 700 m? taban alanina sahip
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Source EUI  Site EUI

-200000
250000
-300000

-350000 —
400000 A= — A——
Jan Feb Mar  Apr May Jun Jul Aug Sep Ot Nov Dec O-/D

fa—
0- —
-50000 l !
100000 —
4500001
‘ i

Bina tipine gore Enerji kullanimi/ Energy Star, ABD, Cevre Koruma Ajansi (EPA) verileri Mart 2016

Site EUI(Retail): 94.1 kBtu/f?=297 kW/m>2 v
Total EUI:930 MJ/sm/yr =81.8 kBtu/ft2 =257 kWh/m?
=3.855.000 kWh

M Monthly Heating Load
200000
1500001
100000 -
50000

Misc Equipment
Light Fixtures
— Occupants
B Window Solar
[l Window Conductive

! B Infiltration
Underground Surroundings
! B INT Surroundings

- M Roofs
E B walls

M Monthly Cooling Load
1400000

1200000

1000000
800000
600000
400000

200000 1

-200000

-400000

Misc Equipment
Light Fixtures
Occupants
M Window Solar
[l Window Conductive
M infitration
Underground Surroundings
[l INT Surroundings
M Roofs

B walls

0 —
= -

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

Annual Carbon Emissions

metric tons / yr
1.000

] Energy Use

-400

B Electricity Consumption
Fuel Consumption
. Roof PVPotential (High Efficiency)
M single 15 Wind Turbine Potential
Net CO:

(metric tons / yr)
624
140

0
655

BiNA ENERJiI YUKLERI

Annual Energy Use/Cost

22%
‘: 78%

Electricity 78%
M Fuel 22%
5456.150

Energy Use: Fuel

23%
7%

W Hvac 77% $31.633
Domestic Hot Water 23% $9.332
$40.965

Energy Use: Electricity

28%

[ Hvac 38% 5156941
B Lighting 34%  $139.663
Misc Equipment 28% $115.372
$411.976

Ko

$415.183 2986931 «kWnh
$40.966 2.993.848 M

mE]
=

M)
2311788
682.060

2.993.848

KWh)
1.129.076
1,004,775

830.019
2,963.870




ﬁuLevent

Ist.

Tugba
Bacaksiz
Beykent U.

Study Type: |Custom

Sufaces: | cuser selection>
Resuts
Cumuative Insolation

3.772.576 wn
1211 kwi/mt

Study Settings

3.117 m#selected

1.11t0 12.31 sunrise to sunset

-~
Resuts Settings
Tipe [T

Style: Solar Analysis Defauk

Expact Insolation csv

v1.0013

o] kwnimt ~

Update:

| Study Type: |Custom

Surfaces: <user selection>

Study Type: [Custom
<user selection>

Surfaces:
Resutts
Cumulative Insolation
4.017.585 wwn
1276 kwh/n?
Study Settings
3.149 m*selected

1.11012.31 sunrise to sunset

-~

Resuts Settings
Type: Cumulative insolation
Style: Solar Analysis Defautt

Export Insolation csv

Resuts
Cumulative Insolation

4.096.132 wwn
1.292 kwh/n?

Study Settings

3.171 m*selected

1.110 1231 sunrise to sunset

a

Resuts Settings
Type:  |Cumuative insolation
Style: Solar Analysis Defaut

Expot [Insolation csv

i /.
Bk
_
v1.0018
v | [kWh/m? v
kﬂ

v

v | [kWh/m?

Update

1.0019

Sufaces:
Resuts

Study Type: |Solar Energy - Annual PV

ser selection>

PV Enetgy Production

768.205 ke

307.282 ¥ energy savings a2
Bulding Energy Offset

284 m? PV panel area
7.2 years payback

F v1.0013
Resuts Settings
Type: [PV Energy v| [kWhv/m: v
St |Solar Analysis Annual PV Energy v
Export Insolation csv v|I[&

Solar Analysis

Study Type:
Sufaces
Resuts

Solar Energy - Annual PV
===

)

i

PV Energy Production

818.131 kwhivex

327.253 ¥ energy savings
Buiding Energy Dffset
293 m? PV panel area
7.4years payback

-~

Resuts Settings

Type:
Style

Export

PV Energy

“»

]
1k
“‘—
v1.00138

v | [kWh/m?

[Soter Analysis Annual PV Energy

Insolation csv

NES ISINIMI ANALIZI

Solar Analysis

— ““ Update
i

Update

BE

Study Type
Sufaces
Resuts

Solar Energy - Annual PV

<user selection>

PV Energy Production

837.188 wwhves

334875 ¥ energy savings 2 Update
Buiding Energy Offset ] " i
295 m*PV panel area ‘71
7.1 years payback oA
v ¥1.0013
Resuts Settngs
Type: PV Energy v| [kWh/m*
Sile:  [Solar Analysis Annual PV Energy
Export Insolation csv v

P n

Rad o olo De btio
> 1.200 kWh/m Very Suitable
2 1.000 - 1.200 kWh/m Suitable
3 800 - 1.000 kWh/m Medium Suitable
B < 800 kWh/m? no color Non Suitable |

-Secilen modelin  yillik toplam enerjisi
hesaplanmigtir.

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

-PV yatinminin ne kadar slrede geri
dénusunin olacagi hesaplanmistir.

-Modelin sekilde gosterilen noktalari giliney
yonunden gelen gunes isiklarini daha iyi
alabilmesi icin 2 m yukseltilmistir.

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

-PV yatirrminin ne kadar slrede geri
dénasunln olacagdi hesaplanmistir.

-Yapilan calismanin verimli olmasi Uzerine
diger kutlede de cati yukseklikleri gosterilen
noktalarda 2 m algaltiimistir.

-Toplam ylizeyde PV oldugunda lretilebilecek
kKWh/Yil olarak enerji miktari ile elde
edilebilecek tasarruf miktari bulunmustur.

-PV yatirminin 7 yil kadar surede geri
dénlistuniin olacagi hesaplanmistir.
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-Secilen model lizerinde beIiFI'i‘b
olusturulmustur.

vaziyet planikararlari belirlenmistir.

-Tasarlanan yapi ¢evre binalar-

Uzerinde golge birakmamaktadir.

Sonbahar Ekinoksu

20800
( I )
N y,

Kis Gundénimu

21 Aralik

irgn
veya dénem boyunca glnes rotasi

RUZGAR ANALIZI /@y A
7‘ / < nnual Wind Rose (Frequency Distribution)

-Bélgenin  hakim riizgar yoéni
kuzeydogu-giineybati yoniindedir.
-Kutle bu aks tizerinde yerlestirilmigtir.
-Riizgardan faydalanarak ve hava
akimini kontrol ederek dogal
havalandirma saglanmistir.
-Cevreye uyumlu gabarisi ile
¢cevre binalarin rizgar almasini
engellememistir.

Status:  Transient
Analysis: 2D
Wind Speed:  7.000 (m/s)
Length: 3303 (m)
Width: 1757 (m)
Height  1.012(m)
Voxel size:  0.014(m)

Velocity (m/s)
14.871

12.879
10.516
7436

0

whw

ssw

Wind Frequency (hrs)

464522

406 - 464

I 34 - 405

I 200 - 348

22-2%

ene W16 22

Wit 17e
"ERD
s

Status:  Transient
Analysiss 2D

Wind Speed: ~ 7.000 (m/s)

Length:  3.284(m)
Width:  1.642(m)
Height:  0.865 (m)

Voxel size:  0.013 (m)

Velocity (m/s)

16.995
14.718
12.017

8497
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Electricity EUI:
Fuel EUL:
Total EUL

Electricity ELI:

Fuel EUL:
Tatal EUL:

Energy Use Intensity

268 KWhismiyr
650 MJ/sm/yr
1,614 MJ I smfyr

142.03 kBtu/ft2

Energy Use Intensity

214 KWh/sm/yr
285 M smiyr
1,086 MJ/sm/yr

92.92kBtu/ft2

Electricity EUI:

Fuel EUI
Total EUL:

Electricity EUI:
Fuel EUI:
Total EUI

Energy Use Intensity

263 KWhismiyr
T35 smiyr
1,682 MJ/sm/yr

148.01 kBtu/ft2

Energy Use Intensity

178 KWh/smiyr
214 MJ fsmiyr
855 MJ I smilyr

/5.24 kBtu/ft2
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Energy Use Intensity

Electricity EUI: 178 KWh fsm/yr
Fuel ELI: 214 Ml sm i yr
Total EUI 855 MJismiyr

/5.24 kBtu/ft2

Pencere oranlar azaltildi. GUney
cephelerinde %40 oraninda birakildi.
Digerlerinde ise %20 pencere orani

verildi.
High Insulation secenekleri
uygulanmaya devam edildi.

Teraslama yapilarak daha ¢cok isik

almasi saglandi.

istenen Site EUI 45.3 kBtu/ft2 degderine

ulasilamadi yaklasiimaya

calisilarak 76.82 kBtu/ft2 degerine

ulasildi.

Annual Energy Use/Cost

6%
‘ 94%

Electricity 94%  S207,330 1431582 KWt
W Fuel 6% 34904 358,362 MU
5212234

Meonthly Heating Load

A Jdan Feb Mar Apr May JunJulAug Sep Oct Moy Dec

Meonthly Cooling Load

Jan "Feb War ' spr May Jun ' Jul aug Sep | Oot Nov Dec

Annual Carbon Emissions

metric tons fyr
400

Energy Use
3004
200
100 Energy
Generation
Potential
0
-100+

-200-

I Electricity Consumption

[ Fuel Consumption

. Roof Py Potential (High Efficiency)
. Single 18" Wind Turbine Potential
0 et e

(metric tons £ yr)
N1

7
-G
a
262
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YAZ GUNDONUMU

1,431,618 wwh
1,209 kwh/ne

sssssssss

Son tasarimla birlikte katmanlasmalar, her terasin iyi
derecede i1sik almasini saglamistir.
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Level

Annual Radiation Color

Description

> 1.200 kWh/m? Very Suitable

2 1.000 - 1.200 kWh/m? Suitable
800 - 1.000 kWh/m? Medium Suitable
4 < 800 kWh/m? no color | Non Suitable

Solar Energy (KWh/m?)

o~ 17
|~\I

Binalarn yillik PV potansiyeli
derecelendirmesine

gore «suitabley oldugu yani panel
koymaya uygun oldugu ve

8.3 yilicerisinde geri d6nusim
sagladigr gérolmustor.

] | Y

Solar Analysis ? x

Study Type: |Solar Energy - Annual PV v| | o |

Surfaces: “user selection =| o | | ~ |
Results
P Energy Praduction

292.525 wwnrrea
87758 £ energy savings

Update

Building Ernergy Offset

102 mepy panel area
8.3 years payback

F v1.0.0.13

Results Settings
Type: |Cumu|ati\re Insolation v| |kW|'1fm2 v|
Stle:  |Solar Analysis Annual Insolation V][]
Ewport |Insolation csv v] E

EaN
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[STANBUL/BOMONTI TASARIM HEDEFLERI BIM HEDEFLERI

i SURDURULEBILIR En az % 25 yenilenilir enerji kullanan, En az % 25 yenilenilir enerji kullanan,
YOKSEK PERFORMANSLI

OFIS PROJESI

Karbon salinimi optimum dizeyde, Karbon salinimi optimum duzeyde,

Surdarulebilir, yaksek performansh ofis tasanmi Surdarulebilir, yaksek performansh ofis tasanmi

ONERI BINA 1 ONERI BINA 3

pencere  \

» Atatlrk MU

Enerji Analizi

Enerji Analizi

Kadikdy,

ist.

K. Altun, :

H. Arslan. i - TR Mo ey v o ey

MSGSU
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Prof. Dr. Salih Ofluoglu// 20152101062 Kiibra Aftun// 20152101063 Hilya Arsian

Kadikdy,
ist.

K. Altun,
H. Arslan.
MSGSU
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2. Tasanm Koran

Ell;ﬁncﬁ fasanm olarak
elimizde olan kiteyi 4

gozetierak, binomn arka
lasrm louzey dodw
stikomefine
gelecek gekide araziye
kormumiondinlmigir.

ince wzwn kitle

L8 G508 e 1
]

EEnEmubleEnergyF‘nierrhd
Rl
Muu-cﬁ\rh n-u.-ﬂn’nnq
Fiocl i wried P S 1 High efcieacr
Sngl T fing Nursrs Folsiat
T Wiciereins e mored inbe 75 1% e 13

I--«-«--—v---r-:--r-m
e 2
.n-n:o. =

Zemin Kaf ™
‘ ,' gekilde defigfrersk, dar ingaat Alap : S00DERRE Gy Use Indensity i i o
yimeylerin louzey dofu By Bl [rs—
yonone gelmesi Fonid) Bgjiwnir i
[ ‘ saganmighr, Teu TR e B ™
A L L
1 i e Cycle Enargy UsefCast
— l}drElt-urus-e Hifd vl oy
L Cola P L L]
L\M-e-ﬂ ¥ [T
o e e 1% ch o i P
Renewable EnergyF‘ui:rrhd JR—
" B Brciickr Cormmgtion (1] —
P Corm 'l
I W P O Eeoecy) L
Energy Use Infensity I ke 5l o P a
Essaioty ELE RS CreE T
FaiELn Al anir L 3
TRaELE 1B i QSN =l =
le Energy UsejCost
il Cacn E iy i

3. Tazanm Karan

Son oborok ik fosanmdoki
bdftncll yopsmin daha oz

ener ullandié gerg =i
@iz Snine alarok biralan
ik iki keota bidegfirme karan
aldik ve gines yonine

gore ferazia uygulodik,

Energy Use Infensity

Beylikdu
ist. A. inci,
S. Sarisoy, s

Life Cycle Enengy UsefCost
Like CadniEmomcie liny:
LS D s

Renewable Enengy F\ufen‘hd
ol L e P Syt L sty
R R S| U Y B
Pl e P i, (1 wica o
gl ¥ far Furas P

wa n e b b 55, 1P

Beykent U.

% far ko iy e egh sl AT

3,458 pad iy
TASER T M
==
D iomn Jr)

X5 W Brrity Cormrgn )
188527 oo Pusl Carmmeicn ey
AL g I R FPrieriel (8 wh Efboicecy) -
FI ) I i ¥ Ve st Pkl .

ey T




Gines Golge ve lygma Analiz —/
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Eneri anal@i srosnda veslen glineye yonelme ve kodemelenme karan, gine; anald sorwcunda gines alan ylzeylenn arfmg olmas ve be

engellememelen nedeniye, gikan analz sonuglan deduthmmnda, dodn bir korar cldudure kanflamghr. )
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RUzgar Analizi

Arazinin bojg haliyle analiz yopdd@inda, buzey dodu ySninden
geden hakim rizgann, aroziden gegeank difer binalannda
bundan yaradanakbildifi gérinmektedir.

3. Tasanm {zerndan yapédinda boglukivk yopendan dolay
st katlorda rizgann ic ylzeylers paralel oldudu, bunun yarm
zira rizgann rahatikla difer binalora da gegebididi

gédenmigir.

“ny A
[AH
7

~
katlarda e kuzey-dofu yoninin ylksek kath kapal clmas
sebebiyle nagam igenye gegemedily godenmizir. P

Kuzey-dodu yonind kopatan blofun kat sayian czoitiarak
bina arozna nizgar geci saflanmeg, bina nizgar agmndon
wernmii bir hale getirimighir.
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TASARIM HEDEFLERI
SURDIRULEBILIE YOKSEK PERFORMANSLI MUZE TASARIMI

AKSARAYDA YUKSEK PERFORMANSLI
SURDURULEBILIR MUZE TASARIMI
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TASARIM STRATEJILERI

-YENILENEBILIR ENERJ| KAYNAKLARINI KULLANMAK
+KARBON SALINIMINI EN AZA INDIRGEMEK

i TN
DENRMANT ]

2. TASARIM ONERISI

«CEVREYLE UYUMLU YERLESIM
-I[KL/ME UYGUN BICIMLENME
‘YENILENEBILIR ENERJ| KAYNAKLARINI TASRIMA DAHIL ETME

3. TASARIM ONERISI

Building Performance Factors || I Building Performance Factors Building Performance Factors

| Location: akzaray I Location: LI Location: aksaray

| Wealher Salion 1243012 \Weather Station: 1243912 Wezther Statian: 1243812

| Ouidaor Temperaturs Tax: 32°CIMin: -3%0 | Juidoor Temgparatura: Mayx 32°CMIn; -3°C Outdoar Tamperabing: Max: 32°CMin_-3"C
Floar Area: 5370 m™ I I Flaar Area: 5151 M Flaor Araa: 5,208 m?

| Exterior Wall Area: 2082 m* I Extenor'Wall Area: 628 m® Extzriar Wiall Area: T 388 m*

| Average Lighting Powesr. 1141 Wi m? tyerage Lighting Power TLAAWIm? Ayarage Lighting Power, A WIm*

| Feople: 1,802 peaple I Feaple: 1,726 people People: 1,775 people
Exterior Window Ratio: 0.60 | | Esterior Window Ratio 0.80 Eriexinr Winin FHn 050

| Eledirical Cosl: 5014 /Wh | Elecirical Cost 30.14/ kKivh Electrical Cost AR

| Fuel Cozl §1.44 1 Tharm | Fuel Cost § 144/ Therm hoSi S AT

|Energy Use Intensity I Energy Use Intensity Energy Use _"'_'h"‘“’

| Eleetricity EUE 223 kmssmiy | i Elecricty £ 255 K 3m 4t EI'JTE":?' EL ii:‘:’::::i:;
Fuel ELI 528 MJism iy Fuel ELI: 73S M ism) :

| 7 1 = el Talal ELI 2234 M ismiv
Total ELI 1,332 M smiyr I Tatal ELII: 4713 Fsm T yr

| Annual Energy Use/Cost

| Annual Energy Use/Cost

| Annual Energy UseiCost




AKSARAYDA YUKSEK PERFORMANSLI .
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________ = Solar Analysis ? X R Soiar Analysis ? bad
St Ty [Selar Enrgy - il PV -] = Sty Typs [Soler Evermy - el PV V| [
Sufacer |EFETIETEE “] l Suilacer | EESREPNRETS
Razds Resuts
PV Eneigy Praduction @© PV Eneigp Predusson ®
882,380 wnrea 679.260 kwnirex 1‘#
Aksarag, $247.066 energy sovings Update 190193 energy sonings o Updae
. Buiding Ensigy Olfss! 1 Bulding Energy Offset i l !
Ist. B. 3,360 eV panslorea. 5 2,540 nepvpmeteon g
D em | ra S . 9 8 years payback ' ‘75::‘ 95 yeors peyhboack :
Y, > L 4 ¥1.0079 - o1.0013
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