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MSGSU Enformatik Bolumu ve BIM ile llgili Calismalari

CONFERENCE ~ COMMITTEES ~ WVENUE - CONTACT -

Salih Ofluoglu

Ozan Onder Ozener
Umitdsikdag (Eds)

- N\
First Eurasian BIM Forum, EBF 2019
Istanbul, Turkey, May 31,2019
Revised Selected Papers

€\ Springer
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BIM Uzmanlhk Y. Lisans Programi
BIM Sertifika Programlari
Eurasian BIM Forum

Ulusal BIM Dergisi

Kitap ve diger yayinlar

B2 MIMAR SINAN GUZEL SANATLAR UNIVERSITESI

— -
MiMARI VE KENTSEL ENFORMATIK
S — 1 |
YUKSEK LISANS PROGRAMI

Yiiksek Lisans Konu Baghklar

« Cofrafi Bilgi Sistemleri

~ Bina Bilgi Modellerme

» Mesne Tabanh Programlama

» Mikra vie Makro Mekanlarda Veri Yonetimi
« Mimari ve Kentsel Enformatik Uygulamalan
»-Mekansal Analiz

Kent Bilgi
~ Mekansal Modelleme Gdziimleri Y‘ﬂl’lﬁﬂl’#'

» 3B ve Web Tabanl Sayisal Kent Modelleme (3D GIS)
» Shrdirdlebilir Bina Bilgi Madelleme

» Bina Bilgi Modelleri ile Timlesik Proje Yanetimi A
~ Bina Bilgi Modelleri ve Nesnelerin Interneti
~ Internet ve Web Programlama

www.msgsu.edu.tr

MSGSU
Enformatik Bolimu

Dome+Partners

SAINA Danismanhk
Mihendislik

ortakligiyla
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klim Degisikligi / Kuresel Isinma
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Sera Gaz Etkisi

Diinya yizeyine carpan bir kasim
giines 15141 yansir: Bir kismi 1s1
olusturur.

Atmosferdeki CDz ve diger
azlar isiy hapseder ve
iinyanin‘sicak kalmasina

neden olur:

Extreme
Weather

Direct Risks

Crverall Vulnerability

Sea Level Rise

Direct Risks

Crwverall Vulnerability

Agricultural
Productivity
Loss

Direct Risks

Crverall Vulnerability

Owverall

Direct Risks

Crerall Vulnerability

Rank 1 ...

Overall Direct Risks:
Physical Climate Impacts

Iklim degisikliginin etkileri (Kaynak: Center for Global Development)



klim Degisikligine Binalarin Etkisi
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0112 NOV 2021 United Nations Environment Programme

A global
effnrtt02 environment for development
keep

global

warming 9

below Towards a Global Alliance

for Buildings and Construction

BUILDINGS DAY

At COP 21
December 3

e Yuksek fosil

tabanh enerji HOME ABOUTUS  WHY BUILDINGS?
tUketimi

o Yuksek
karbon
salinimi

BiNALAR

 Surdurulebilir

Kuresel Global CO? salinimi H
(Source: International Energy Agency, EIA) blna

Buildings?

962ﬁm|erine More than 30 per cent of global

|ht|ya9 greenhouse gas emissions are
buildings- related, and emissions
could doubleby 2050 if we carry on...




Surdurdlebilir Bina Insiyatifleri
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- AB
2050 Eneriji Stratejisi: SO% | |TO% | |BO%] | %0% | |ueiran
. —
Karbon emisyonunu %80-95
dUzeyinde azaltma ‘ |
TODAY 2015 2020 2025 2030
[ ] ABD :I Fossil Fuel Energy Reduction l:l Fossil Fuel Energy Consumption

n I it I rezosoqn“erm_ The 2030 Challenge
karbon-notr bina, ddniisiimiicin

bir model
« Uluslararasi Yesil Bina .
Sertifika Programlari :f °
g 00
* Tiirkiye: T mle
Binalarda Enerji Performansi g .
Yonetmeligive |
Zorunlu enerjikimlik belgesi e AR en ORpertnlty

Source 2010 2030, Inc / Architecture 2030 All Rights Ressrved
Cata Soures: LS. Energy Information Administratan

Architecture 2030 Yesil bina sertifika
Challenge programlari



Bina Yasam Dongusunde Surdurulebilirlik
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»Maintenance including
» Prevent, reduce, digital information logs

reuse (byproducts) » Sharing facilities & space
& recycle
»Recycling

» Off-site fabrication

Operation
& Use

» Flexibility
» Modul

CIRCULAR » Smart renovation

Dga
EEREEREE .1>De.sig ECONOMY ¥ & retrofit
disafsemlaéy & Design & INTHE BUILT / » Imaginative reuse
waste avoidance Procure ENV' RONMENT )
i

procurement

Manufacturing
of Building
Products o
Demolition

» Durable, repairable & » Pre-demolition plan
recyclable products »Seloctive and soft
» Recycled materials (end stripping techniques

of waste) » Sorting, reusing &
recycling



Tasarim Sureci ve Surdurulebilirlik
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. Tasarm
Mimarlik pratiginde e
strdirtilebilirlik = surdurulebilirlikle ilgili cogu
kararlarinda stiregelen kararin alinmasi gereken evre
genel egilimler: = surdUrulebilirlik kararlari
] tasarim sUreciboyunca, bina
* Sezgisel, genel estetigiile dengeli bir sekilde ele
bilgilere ve alinir
geemis = varolan yapilarda sinrli
uygulamalara lyilestirmeler yapmak mumkun
dayall yies yap
* Projebaglami (yapili |y| Tasarm =
cevre, topografya, = YUksek bina Performansi
Kiim) ve bina = Yiksek kullanici konforu +
tipolojisini dikkate verimli calisabilme
almayan

= Dusuk isletim maliyeti
saglar.




Yapi Bilgi Modellemesi (BIM)
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BUILDING INFORMATION

3D viEwW
REPRESENTATION

WALL HEIGHT il D
1o Home Story (3]
— l 0 e

1o Project Zerci (3]

PLAN VIEW
REPRESENTATION

All Relevant Stones
l Projected with Ov...
Show Projection To Floor Plen Range
WALLTHICKNESS || . oo p
s >
£ wal Priority —f—
MATERIAL 7 e f:n Pen 0.13 07
. 13 mm b
OUTLINE EEN o
E: cuttnes DangerousSubstances NPD -
= e « BIM=Yapi + Varhk
InitialRateOf WaterAbsorption 0.90 kg/m*/min {

ManufacturingPlantName | Throckley, Tyne & Wear

PackQuantity 500

Appearance |Red multi, sandfaced perforated

= | BondStrength 0.15
DD g T T

= | MeanC ompressiveStrength >=60 N/mm®

VISUALIZATION

sayisal protip

] )

= [NetDryDensity 2190 - .7 - - -
= — - 3B Bilgi modeli
= o . . m g rafik ve alfa-numerik veri

B2
Disipine. Mechancd Ppewors

Uicloss_Fr Casshcation.  Fr_65 54 40 44 NominalHeight 850
Uiclass_Fr_Descrotion Iseatng vaives phoaile
Uriclass_Ss_Clsssfication  53_60_40_17.12 NeminalLength 2150 i

Uniclass_Ss_Description  Chilied water systema MNeminalWidth 102.0

A | — - Ingaat faaliyetinin iki kez
: ' (sanal ve gercek)

gerceklesmesie
belirsizliklerin azaltimasi

«««




Yapi Bilgi Modellemesi (BIM)
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Ancient and prehistorical eras
+ Mechanics: Established by Archytas

» Glasses: Allowed visually impaired pr ] Yap| Bilgi Mode“emesi (BIM)

e Ceramics: Artificial material created ©

+ The Plow: Farming tool that allowed ingaat sektarﬁnde
» Gunpowder: Revolutionized warfare - dijita“e§me ve ﬁretkenligi
Classical era |[edi] arttirmasi beklenen
« The Printing Press revolutionized the H H
» The Telescope: Allowed for more det k0|a¥|a§t|r|0| blttekno_lo_jl
+ Refrigeration: Allowed for human cor Veya |§ yapma yontemldlr-
« Mariner's compass: Allowed sailors b
Modern era [eat « Kolaylastirici teknolojiler is
+ Manufacturing: The rapid creation of un - N .
+ Reinforced Concrete: Alowed for th yapma yontemlerinde oneml
» Elevator: Allowed buildings to be buil de"i imlere Ol acar.
+ Steam engine: The stationary steam g § y 9
» Electric Motor: Machine that converts
» Incandescent light bulb: Invented by ° PrOJe SureCI son Urunu Olan Yapl
« Rechargeable Battery: Created the o . L. .
E b ] - + Ballpoint Pen: Created a way to write Uretlmlnln bagarISI |Q|n

n a l n g + Bessemer process: Revolutionized Fr payda§|arln bilgiye dayall

+ Telephone: Alexander Graham Bell ir o
T E c h n O | 0 g i e 5 « FM radio: allowec% for 1he-1ran5missiu OIarak dogru kararlar

. Intern:al ;ombusllcn Engine: The.ste almaSIna ve S'Stemll Olarak
» Anesthetics: Allowed for mora seriou i . . .
» Flight: Revolutionized travel and tran bll‘llkte gall§abllmesml
+ Personal Computer: Allowed for extre

saglar.

Intemnet: The Internet has enabled ne
» Cloud Computing: Allowed for afford:

a Intareasenna | tharma | anarm: e trrame



Yapi Bilgi Modellemesi (BIM)
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Yazilimlar ve
disiplinler arasinda
birlikte calisma ve

BiRLIKTE bilgi paylasimi
CALISABILIRLIK

SISTEMLI
PROJE VERISIi
YONETIMI
BiLGININ FARKLI

BAGLAMLARDA

Tanimliasamalarda net KULLANIMI VE
ve mutabik kalinan YONETImI
bilginin Uretimiicin
standartlar ve bilgi Gretim
yontemerini kullanmak

(MODEL ODAKLICALISMA)

Bilgiile karar vermekiicin
modele gomulen bilgiyi
farklibaglamlarda
kullanmak



Yapi Bilgi Modellemesi (BIM)
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Bilgiye Dayali Karar Verme: Model Odakli Bilginin farkli baglamlarda kullanimi)

* Model odakh Kooordinasyon (3B)
* Model odakh Zaman (4B) ve Maliyet (5B) Planlama
Tcher Us?sl?f BIM « Model odakli Analizler (6B)
. « Model odakl Tesis Yonetimi (7B)
. . Model odaki Is Giivenligi Yonetimi (8B)

* Model odakh Yapim/Santiye Yonetimi

« Model odakl Yeniden isleviendirme ve Yikim

The Uses of BIM
v
Koordinasyon am MaImt Surdll'ulehllililk Isletme Giivenlik nB
boyutu boyutu boyutu sonraki boyutlar

000000 C

< tasarim-yapim-isletme sureclerinin simulasyonu -




6B - BIM ve Bina Performans Analizi (BPA)

BIM VE SURDURULEBILIRLIK - PROF. DR. SALIHOFLUOGLU - 13

Bilgiye Dayali Karar Verme:
Model Odakli Surdurulebilirlik Analizleri

Ginlsigi Giines ve Giines Isinimi
Analizi Golge Analizi Analizi

Bina Performans Analizleri

Illl-"--lll « BIM'den uUretilebilir

-y » Binanin cevresel etkilere ve

I siuirdiirilebirlik kriterleri

* SET— tepkisini simule eder

iklimsel Riizgar
Analizi Analizi Analizi » Tasarim kararlarigercek zamanl

olarak test edilip gelistirilebilir

Sik kullanilan bazi performans analizi tipleri. Autodesk



6B - BIM ve Bina Performans Analizi (BPA)
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Energy Use Intensity Jr!- Energy Use Intensity LL Energy Use Intensity J'L
Electricity EUL 194 KW/ sm /yr Electricity EUI . 192 Kt/ smiyr
Fuel EUI: 231 M Ismiyr Fuel EUL S EC| M seamrsmiy
Total EUI 930 MJ I sm i yr Total EUI 885 M)/ smyt
S
4 JE/ 2
< £ ~
o
5 _d

4 g Yapi Bilgi
&Y Modellemesi
¢ EUI Tasarimve ingaat
24__‘.5.kw|11 _ sureclerinde bir
Kat yiksekikler 3.5 m deney
1 laboratuvari
s i g o gorevi Ustlenir ve
o yaparak
ogrenme
ortamisunar.

Kirmizi: Kott Enerji Performansi / Turuncu: Ashrae 90.1 metrik degerleri
Yesil: Architecture 2030 metrik degerleri/ Yesil (kirmizi): Net Sifir metrik degerleri



ISO 19650 Standardi ve Musteri Odakli Calisma
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OB ORBIONONEONNORNGO,

* BIM Ile yaplll blrvarllgln C Degerlendirme L Teklif ., Teklif ' »| Atama |>| Mobilizasyon || _Bilgi . MB;IC?; ., Bilgi _’O
‘ v (blna) tum yaSam dongusu ve Ihtiyag Daveti Hazirhigi Uretimi Kabulii Modeli
! Sl A e boyunca bilgi yonetimi
BSI Standards Publication = = = =
|9|n_ konsept veilkeleri Atayan
S belirleyen bir uluslararasi Taraf
Eg:ggfdif‘ ggdngfv;fk)'“lfa"g standarttir. Gecmis iyi
uilding information modelling (BIM) - Information i H i
management using building information modelling uygulamalar (gOOd B gaogrtl\;na | AIM
Tm— practices) ve standartlarin Ana Asamasi.
. . . . « g Atanan -
uzerine insa edilmistir. Taraf m  CDE
BS EN IS0 19650-2:2018 : :
15019650 oo ST f - " | |res | Testve} oo
isveren/miisterinin Atanan iy el
- e Taraf  VERI  TIPD ;A§amaS';
isteklerini 6n plana 5 » 2 2 |

cikaran projede entegre
yonetim imkani veren bir

B yaklasim sunr. Ny, N,
building informa:ltion :flotliell-ing (BIM). —lnformal-:ion . L. . . N ‘ - L
management using building information modelling ° Proje Ve“SInIn Ortak blr |SVEREN * ANA YUKLENIC'
Pare 2 Delvery phaseofhe ssts Atayan taraf Ana Atanan Taraf
konumdan, tanimli P
kurallarla yonetimini (CDE)

onererek ortak bir dilin

- Bilgi Alisverisi Uygulama Plani
konusulmasini saglar. Gereksinimleri Belgesi Belgesi
(Exchange Information Requirements) (BIM Execution Plan)

bsi.




BIMUYGULAMA PLANI
Penn. State Universitesi

Uygulama Planlari ve Surdurulebilirlik Analizleri

PLAN
PROGRAMMING

SITE ANALYSIS

PHASE PLANNING
(4D MODELING)

COSTESTIMATION

EXISTING CONDITIONS
MODELING

X

DESIGN
DESIGN AUTHORING

DESIGN REVIEWS
3D COORDINATION
STRUCTURAL ANALYSIS
LIGHTING AMALYSIS
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

30 CONTROL AND
PLANNING

RECORD MODELING

PHASE PLANNING
{4D MODELING)

COST ESTIMATION

EXISTING CONDITIONS
MODELING

X

OPERATE

BUILDING MAINTENANCE
SCHEDULING

BUILDING SYSTEM
AMNALYSIS

ASSET MANAGEMENT

SPACE MANAGEMENT /
TRACKING

DISASTER PLANNING

RECORD MODELING

PHASE PLANNING
{4D MODELING)

COST ESTIMATION

EXISTING CONDITIONS
MODELING
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Hangi
performans
analizlerinin,
hangievrede
yapilacag
genellikle BIM
uygulama
planlarinda yer
alir.



Bina Performans Analizlerinin gerekliligi
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Detay Seviyeleri

ve Veri icerikleri

TASARIM

AIA

L ) o) . .
Oncesi KAVRAMSAL TASARIM: 5 2 [P R R (e R e Analiz modellerinden
[proje planlama] = = . 1]
Tasarimin en erken konsept C=5 enerji modelleme
evresidir. Model elemanlari 2B ve 3B "(_;l L2 > : . .
kiitlesel bicimler, 2B semboller ve g2 AIA 2030 Commitment by the mimari tasarim
yazil kisa notlardan olusur. _% numbers surecine erken
TASARIM GELisTiRME: See the numbers, take a step forward - -
N entegre edilmeli ve
Kavramsal tasarimin gelistirildigi vy f in = & .
TASARIM asamadir. Modellenen elemanlar tasarimla birlikte
GELISTIRME sayl, boyut, konum, ve yonlenme e -
[tahmini geometri] acisindan tahmini olarak guncellenmeSI
tanimlanmistir. 6neri|ir
SON TASARIM: )
LOD Tasarmin en geg evresidir.

TESIS

[bitmig yam]

300

LOD
400

LOD
500

Modellenen elemanlar spesifik
sistemleri, sayi, boyut, bicim, konum,
ve yonlenme acisindan hemen
hemen kesinlik kazanmiglardir.

YAPIM:

Yapinininsaat strecidir. LOD 300
model bilgisine imalat, birlestirim ve
kurulumla ilgili detaylar eklenmistir.

TESIiS YONETiMi:

Yapininisletime agildigi evresidir.
Model elemanlari bitmis durumu
yansitacak sekilde gtincel olmalidir.

malzemelemenin gercek isi (U/R)
Isik, akustik, yanicilik sinifidegerleri

v.b.

The drumbeat of news about effects related to a changing climate—and the resuiting loss of life and property—
refuses to stop. The 2018 IPCC report clearly communicates the urgency to take substantial steps towards reducing
our energy consumption and combating climate change—for our well-being and that of our environment.

P bl B o bl e P AN T PSP P P S

Enerji analiiz sureciyle
beraber tasarlanan
binalar daha az
enerji
tuketmektedir.



Bina performans
analizlerini (BPA)
kullanarak tasarm
kararlarini gelistirmek
icin takip edilen tasarim
yaklasimina

performatif
tasarim

veya
performansa

dayalitasarim
denilmektedir.

Temel prensipler: =

Performatif Tasarim

1. Mimari
sluirdurulebilirlik
ilkelerini temel alma

2. Sayisal/Olciilebilir
verilerile karar
verme

3. Simiulasyonlarla
gercek zamanli
analiz sonuclan
uretme
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Yaziim Ortamlart. Modelleme ve Analiz
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[ Contarmas de velocidad
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Tasarim ve BPA verisi

Kavramsal
Tasarim

Binaile ilgili temel
bicimve yerlesim
kararlarinin
denenerek alindigi
tasarmin erken
asamasidir.

Tumtasarim
evrelerinde takip
edilen st seviye
kararlar bu evrede
alinrr.

\ AMERICANSOCIETY OF HEATING

ASHRAE REFRIGERATING AND AIR

CONDITIONING ENGINEERS

COMMERCIAL BUILDINGS ENERGY CONSUMPTION SI{R

OVERVIEW | DATA«w | ANALYSIS & PROJECTIONS

2012 CBECS Survey Data

BIM VE SURDURULEBILIRLIK - PROF. DR. SALIHOFLUOGLU - 20

BPA verisi

Binatipine baglisletim ve

konfor verileri/standartlari
COMMERCIAL BUILDINGS ENERGY
CONSUMPTION SURVEY (CBECS)

Bina geometrisi,

Cephe elemanlarive
cephe bosluk-doluluk
oranlart (KAVRAMSAL)

Binanin bulundugu bolge
icinyerel iklim verileri,

Cevre topografyave
yapllasma

+Malzeme secimleri



Tasarimda Surdurulebilirlik Hedefler
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HEDEF TASARLA & SONUCLARI 70% 80% 90% oo
BELIRLE MODELLE KIYASLA
TASARIMIOPTIMIZEET ,
3 @ repucTION weet v Energy Savings Analysis:
P T e e | L FENEWASLE ERGT ANSI/ASHRAE/IES Standard 90.1-2016
CONSUMPTION

TODAY 2020 12025 2,080
« Sifir enerijili _ ) i i
- 1 |
U.S. Average Site Energy Use and 2030 Challenge Energy Reduction Targets by Space/Building Type (CBECS 2003)
veya yu ksek From the Environmental Protection Agency (EPA): Use this chart to find the site fossil-fuel energy targets. ni l 1 1 85
performansh Available| Averag e Average 2030 Challenge Site EUI Targets (kBtu/Sq.Ft./Yr)
- - Primary Space/Building Type in Target | source EUI®| Percent Site EUI* 50% 60% 70% 80% 90%
blr blna Finder® | p@wsqFuvn| Electric |pemsqruval| Target Target Target Target Target
tasarlamak sovemmentomee |
Bank v
. 0o L §F ¥ N F R BN B ﬂ1—ﬂ-7-i5h-‘ﬁ-ﬂ-‘
* Bu su regte College/university (campus-level) 280 63% 120 60 48 36 2 12 J
tasarimi s oo ey ] o T P S e e G e S,y = —
surdurulebilirlik Distribution/shipping center a0 61% '1_2 221 17.7 13.3 B' 1
= - Fast food 1306 64% 3 267.2 2137 160.3 1089 5
ana_llz_lerl Ile Fire station/police station 157 56% i:g 39.0 312 234 11 I
ge||§t|rmek Hospitallinpatient health v I I I
I 1kBtu/ft2 315 kwh/m? I I 25
CBECS 2003 + Architecture 2030 ~ _' " —— - _'_ v Preliminary Energy Savings
COMMERCIAL BUILDINGS ENERGY CONSUMPTION SURVEY .
BINA TIPINE GORE ENERJIKULLANIMI ve 378 75.6 | 378 Analysis ANSI/ASHRAE/IES

ARCHITECTURE 2030 ENERJI TASARRUF HEDEFLERI I kwh/m2 kwh/m2 o kwh/m2 -
e Standard 90.1-2016



Building/Space Type Settings

Filter: |Enter Search Words

BIM Yazilimi Bina Tipi Kullanim Verileri
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Manage=>»MEP Settings=>»Building/Space Type Settings

RVT

? X

(®) Building Type (") Space Type
Automotive Fadility | Parameter Value
Convention Center
Courthouse
Dining Bar Lounge or Leisure
Dining Cafeteria Fast Food Arealper Person . 10.000 m
Dining Family Sensible Heat Gain per person (250,00 Btu/h
Eormi_tor];: - Latent Heat Gain per person 200,00 Btu/h

wercise Center o :
Fire Station Lighting Load Density 1.20 Wit
Gﬁnasium Power Load Density 1.60 Wit
Hotel Infiltration Airflow per area 0.04 CFM/SF

o
Library Plenumn Lighting Contribution  (20.0000%
Manufacturing Occupancy schedule | Health-Care Facllity Occupanc
Motel bl B AL L R N B LU B R
Mzﬁon Picture Theatre Lighting Schedule Office Lighting - 8 AM te 11 P
Multi Family Power Schedule Office Lighting - 6 AM te 11 P
gHﬁseum Outdoor Air per Person 0.00 CFM

[ :

Parking Garage Outdoor Air per Area 0.00 CFM/SF
Penitentiary Air Changes per Hour 2.000000
Performing Arts Theater :
Poiice Station Outd :?or Air Method by Pecple and by Area
Post Office Opening Time 01:00
Religious Building Closing Time 0000
Retail : : : .
School or University Unoccupied Coeling Set Point (82,00 °F
Single Family Heating 5et Point 70,00 °F
Sports Arena Cooling Set Point 75.00 °F
Town Hall T :
Transportation Humidification Set Point 0.0000%
Warehouse Dehumidification Set Point 70.0000%
Workshop
B E b

oK || Cancel

? >
schedule Settings
1.0
0.8 =
0.6 =
0.4+
0.2=
L L S Sy I B B B S B BB B
00:00 0&:00 12:00 13:00 23:00
Time Factor Time Factor L]
00:00 0.00% 12:00 20.00%
01:00 0.00% 13:00 80.00%
02:00 0.00% 14:00 80.00%
03:00 0.00% 15:00 20.00%
04:00 0.00% 16:00 80.00%
05:00 0.00% 17:00 50.00%
0600 0.00% 18:00 30.00%
0700 10,00% 1:00 30.00%
08:00 50.00% 20:00 20.00%
0900 80.00% 21:00 20.00%
10:00 80.00% 22:00 0.00% ]
ok | | cancel
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usu;m,mwr; 190 /] o — = s -
Cé : - 5= n b Yy
- =\ ~134 wbtu/ftz yge aoige '
= ?,/:/j’\w o s S
: B § |, ©
88 of, @

ekinoks gdlge
TASARIN KARARIL 2

solar analiz

“u

Toplam Alan - 1375 m2 \"2‘ Tﬂplim Alan - 1442 m2
)'1 { EUI-318 EUI - 347
U~107 kbtusite yaz gdlge
W\ :

) o
Toplam Alan - 1551 m2 gl 00
EUI-337 1 go
kis gblge

TASARIM KARARI 3

-~
ekinoks gdlge solar analiz
L g
!
yaz gdlge g = riizgar analizi
.‘ ~123 kbtusite kis gdlge =
\
.I\u !
.\ =
L\ , = Sy
: ) ekinoks gdlge solar analiz riizgar analizi
;gSARIn KARARI 4 o
,\% Sammeb© A0S T
X = — l -
az gilge -
. ~119 kbtwiez | Y22 9°°8 kis gblge
B ' \ =
(YR

Ln_:: i—
& &

ekinoks gilge i so]a\

naliz

Elde Edilen Elde Edilen
34.024 kBlu/fl2 106.568 kBlu/fi2

riizgar analizi

Elde Edilen

i Elde Edilen
122,584 kBtu/ft2

118.8 kBtu/fi2

BIMILE BILGININFARKLI BAGLAMLARDA KULLANIMI



BPA=» Enerji Analizi
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Energy Use Intensity Energy Use Intensity Energy Use Intensity
Electricity EUL 194 KWh/smiyr # Electricity EUL: 192 KWh/smiyr # Electncity EVI ¢ S E i M 192 Wh/sm/yr LL
Fuel EUL 231 W Iy Fuel EUL 225 ism/ Fuel EUI: 193 MJ/sm iy
1:1:\ EUL QJOIUJ::N: '!:I:IEUI 916]”1::!:: .—:; Ul C’ 885 u;:s:J :

* Yapligindeisinin —
hareketi, Is1 gecisi TN
leilgilitemel bilgiler, -ﬁ 7 o
malzemelerin TTIL | S & 254

&

EUI
. . . ' i = 245kwh
isisal 6zellikleri (U . Pl N | ad” N0 s S

Kat yikseklikleri 3.5 m

ve R faktoru)

* Bina
iIsitma/sogutma
enerjiihtiyacina etki
eden faktorler:

Dis yukler (gines,
hava akimi, nem) ve

Ic yiikler (insanlar,
ekipmanlar, aydinlatma)

Alternatif tasarim onerileri
ve enerji tuketimleri

]I.".IL' ]'jl:]i]l'[l ]I.lll..' ]'jl]ill‘ll Ill]l I.':[I“L'Il Ogrenci Calismalar: 1. T. Bacaksiz 2. S. Cengiz
134,024 kBtu/fiz 106,368 kBtu iz 122,384 kBiu/ftz




Konsept ve Detayl Tasarim Modeller
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Kiitle Modeli (Mass Model)
En azdetayh (LOD100)
modelleme seklidir; yuzeylerden
(surface modeling) olusan
kavramsal kiitlelerin
yaratiimasinda kullanilir.

Kavramsal Kutle /

BIM Elemanlari



Mass model
olusturulur:

1

Modele katlar
eklenir

2

Mass Floors

ld-Ins  Modify | Mass = -

= N IS

[ Level 1
[J Level 2

| [J Level 3

[] Level 4

o8 Edit  Relat
| & In-Place Host
Model

elatel] Mass

Floors
Model

Revit ve Insight 360 ile Enerji Analizi
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Analyze  Massing & Site  Collaborate

TR B e mfle'md @ .

iy Space Space Space Space Zone Location Systern-Zon Create Systerns Generate Optimize  Energy

Separator  Tag Maming nergy Mode Analysis Settings
Spaces & Zones = ‘ Energy Wotimization
[N 4

Analitik Model

olusturulur

cekirdek

dis duvar
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AVANAANANNY

Yuzeyi Giydirme

Yuzeyi Duvara
Donustirmek:

Cepheye Donusturmek:

YUzeyi Dosemeye

Donustirmek:

Yuzeyi Catiya
Donusturmek:



BPA Enerji Kullanim Senaryolari
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PV (fotovoltaik)

Aktif solar-gunisi

Gunisigi

VINLYEY 3L LIAVIN

Golge elemanlari

Pasif solar

Pencere boyutu

Enaltta
sarkan
meyveden
basla !

WL

-

R Pencere konumu

>

Binarengi

u———————————————}

Bina yonelimi

Kaynak: Heating, Cooling, Lighting
Norbert Lechner



BPA Enerji Kullanim Senaryolari
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Senaryo #1:
Pasif Sistemler

BINA YONLENMESI

Reotates a bulding clockwise from 0 degrees
g 50 degrees rotates the North side of the
buiking 1o face East

Cument Seting
o

SIZDIRMAZLIK

The unintentional leaking of as into of out of
LONEMENEd $PAcES, ORen dut 1o gaps inthe
Busding enveiope

Cuimént Séttng
0.4 ACH

DUVAR YAPISI

Repredents the overall abilty of wall
CONSANUCIIONS 10 et heat Iosses and gaing

Cument Sefling
R13#R 10 Metal

CATI YAPISI

Repeesents IR Overal abaty of roof
CONSIUCTIONS 10 Mesist heat Iosses and gans

Cuirem Stmng
10.28-ineh $IP

Tam Cephelerde =

DUV.-PENC.ORANI

Window-Wall-R atio (gEazing area | gross wal
AIRA) INIEFACS With WINAOW PRODEries 1 Wmpact
Cayighbng. neating & cocling

Cusrent Setting
W

PENCERE CAMI

Glags properties. control the amount of dayight,

neat transier & Solar heat gan o e buiding
along with cifer faciorns.

Curment Setng
TR Lok

GUNES KIRICILAR

Shades can reduce HVAC energy use The
ETPACT depends on other TACION, Such as
window 3¢ and $6f heal gain propenties

Cument S!ﬂhg
263 Win Height

Al

g

Benchmark Comparison

CIHAZ YUKLERI AYDINLATMA VERIMI | KULLANIM SENSOR.

Senaryo #2:

HVAC ISLETIM SAATLERI

Represents a range of HVAC system efficiency
whach will vary based on locaton and bulding

The typical hours. ¢f use by DUNGING Cccupants

The power used by equipment |e. compaters
and small appiances. excludes ghting of
heatng and CoGINg equipment

Represents the average intemal heat gain and
POWET CORSUMPhON 0f electne BQhBing per ung
floot area.

Represents typical daylight cemming and
OOCUPANCY SENSO Sysiems

Eenchmark Comparitss
Wb {0y

1
o Cunment Setng , 28
PaSif Aktif g C 1 Set [+ 5 Corink Seing
urrent Setting utrert Set

+ Cument Setting 3 Oecupancy Contrals B
10.76 Wim' - i s
ASHRAE Package m BIM - .53 Wim* :
Terminal Heat Pump [a.] a
H
3

Sistemler

Senaryo #3:

PV PANEL VERIMLILIGI

The percentage of the sun's energy that will be
CONVErEd 10 AC energy. Higher eMciency paneis
ot Mg, but PROducE: MOre Energy fof the

PV YATIRIMININ DONUSU

Use the payback pencd o define which surfaces
will B used for the PV system. Surfaces with
hading &f podr $Hlad anentabion may be

PV YUZEY ALANI

Defines now much roof area can be used for PV
panels, ASsuming ared fof MaiRtenance access
rocfiop equipment and system infrastructore

same surTace aea oceded
H ]
Pasif + Aktif
Cofhial Seing Current Senting PR
16%-204% Wyr-30yr

Sistemler + PV




Revit ve Insight 360 ile Enerji Analizi
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t
|

Model islemleri
gecmigi

k

}

Benchmark Comparison I . .
TRY /1 yr :::hmll l:mnum :l:_i:l !urr:-

I' Building Orientation
L1847
* - - -I

o . Rotstes 3 building clockwize from O degrees,
528 =g 90 degress rotates the Morth side of the
— building to face East.

| : : - ]
| Current Setting:
= 3 325-80

TL ve EUlcinsinden (| (| (|

Eneriji kullanimive WWR - Southern Walls Window Shades - South Window Glass - South
H = H Window-Wall-Ratio {glszing ar=a / gross wall Shades can reduce HVAC snargy use The Glzss properties control the amount of daylight,
e§|k degel’|er| area) intersets with window properies to impact impact d=pends on other factors, such as heat transfer & solar heat gain into the building,
daylighting, heating & cooling. window size and solar heat gain propenies. along with other factors.

Current Setting:
A40% - BIM (37%)

Current Setting: Current Setting:

EIM - 2/3 Win Height Trp LoE
zamanli

J
dlzenleme

«Widgets» a ) =

WWR - Northern Walls Window Shades - North Window Glass - North

Window-Wall-Ratio {glszing ar=a / gross wall Shades can reduce HYAC energy use. The Glass properties control the amount of daylight,

Enerji kullanimi

etkileyen * - .-
alanlarda gergek




Revit ve Insight 360 Ile Enerji Analizi

I BIMVE SURDURULEBILIRLIK - PROF. DR SALIHOFLUOGLU - 31

Editing: WWR - Western Walls™~ Editing: WWR - Western Walls ™~ Editing: Wall Construction

EUl EUl EUI
KWh i £ yT KWh fm? [ yr EWh { m*{ yr

EUI Mean EUI Mean EUI Mean
KWh / m? yr s A KW fm* f yr KWh [ m? fyr

K

MIN

/\L

© ©

MAX

wir-wesemuais  BIM model verisi Wall Construction

WWR - Western Walls

)
=)
51

[
=)
=

EUL4+i- RWh
g

EUL+i- Wh
FUL 4+ (KYWh)

=
=

=
=

100

1
I
1
1
M e R

-200 T
-200 200 T

O ——
* O - * * -y
00 Lg a e a Ll 300 a [
~ WWR - Western Walls B
WWR - Western Walls Wall Construction

Widget 6zelliklerini dUzenleyerek enerji kullanimini azaltmak



BPA=>» Glnes ve Golge Analizi
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21 Aralik (15:00) Kis Gun dénimu

* Binakiitlesi ve yoniiile gunes
erisiminin iliskisi

* Farklimevsimler ve bazi 6zel
giinlerde (ekinoks ve glin dénumleri)
glinesin rotasi/hareketi ve
konumu

« Binanin kendisive gevredeki
yapillasmalarin biraktigi golge,
sehirlerde 1s1k hakki



BPA=>» Gunes Isinimi Analizi
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* GuUnes IsiNimindan

Level Annual Radiation Color Description

enerji kaynagi olarak 2 0001 2025? ;::m.» Vef Sblbl |
yararlanmave PV 3| 800-1.000 kwhier | Medium Sutable |
kullanlml 4 =< 800 kWh/m? no color MNen Suitable |
L] Study Type: |Custom v o
» Glines iISIniminin A
enerji yu klerine Curnulative |nzolation
. 927.201 kwn s
(istma/sodutma) ve — sl |
giines kirici Erdt S ||,
tasarimina etkisi M
Solar Analysis ?
[ ] L} Study Type: | Solar Energy - Annual PV Il &
Glines isinimindan V||I_I.
faydalanma veya N P
onleme stratejileri frerodei I )Ei‘h
(kitle, renk, malzeme 1044 reeverao | h
secimi, yonlenme) v

Gunes isinimininrenk ve sayisal formatlarda gosterimi

Ogrenci Calismast: E. Akdeniz



BPA=>» GunIsigi Analizi
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« Kavramsal tasarimdan sonraki evrelerde
yapilir. .
« GUnisiginin gorsel konfor, ic mekan Analysis Results (1) v | O Edit Type
e - - Data ]
planlam?sL yapay |§|!( yyklerl ve gunes Analysis Configur... TERTTETE |
kiricilar Uzerindeki etkisini anlamak Data Range be 9/15 clear sky 9am
Description E

» Binayagunisigiile dogal isik saglama
teknikleriniincelemek

« Binaya ait tiim mekanlar icin isik miktarini
o6lcmek ve tanimlanan bir aydinlik dlzeyi
Olcutunu saglamaya calismak ve LEED
kredisi hesaplamak

7
(117777

=_Lighting Analysis Room Schedule=

77
{.

and 0000

A
Py

LEED 2009 |EQc8.1 Whole Building Results - 9am: 81% within, 3pm: 84% within

777
2
27

R AR A

g
/7

F

Lighting Analysis Resul

/5
.

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

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

wil 4004 0

A B C D E F 6 [ v [ v [ 3 [ Kk | v [ ] 1] P

S — Jam threshold results 3pm threshold results

Include In Automated within threshold above threshold below threshold within threshold above threshold

Level Hame Humber Area Daylighting Shades % 1 Area % Area % Area % Area % 1 Area

— = -~

01 -Entry Level Vesl 101 4 ] 92 37 [ om B 3m 2l wm [ 0m
01 _Entry Level  Lobby 102 337 me ¥ I 288 i 3 m i 3m 98 ] om
01-Entry Level | Cafeteria 121 147 me = | 100 147 me 0 0m 0 0m 88 129m 12 e
01 -Entry Level  PrepiDish 122 2 | Ol 0m 0 0 m 0 0 m 0 0m 0 0m
01 -Entry Level  Dry Storage 124 Em L] ] 0 om 0 o m 0 o m 0 om 0 om
01 -Entry Level | Eleclrical 125 Em | Ol 0 0m 0 om 0 om 0 om 0 om
01 Entry Level  Conference 133 42 mE k4 ] 551w ] o'm 45 g 58 s ] o'me




BPA=>» Ruzgar Analizi
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* Bina etrafindaki hava akimlarini simulasyonunu
uretmek binaicin dogal havalandirma
¢coziimii 6nermek

« Onerilen binanin cevresindeki yapilar ve yayalar
icin istenmeyen hava akimlari olusturmasini
onlemek

» Havaakimisimulasyonlar

RUzgar Tuneli 2D Akis Cizgileri Simulasyonu COVID’19 sonrasi 90'( onemli

Ogrenci Calismalar: (1).G. Yilmaz, B. Demir, F. Ertem, S. Erbas (2). D. Furkan Capkin (3). 1. Yuyucu
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BIM-destekli performatif tasarim

cevresel simulasyonlar ile binalarimizin
performasini olcer, ve

gercek zamanli, sayisal veriile

surdurulebilirlikle ilgili

“bilgiye dayali tasarim kararlar’
verilmesini saglar.
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NINRRIRERNINED

(V) IMAR SINAN GUZEL SNATLR ﬂNI;IERSiTESi Te§e kku r‘e r_ .

Enformatik B6liimii - Enformatik Anabilim Dal

E-POSTA:
sayisalmimar@gmail.com

BLOG:
www.sayisalmimar.com

LINKEDIN:
www.linkedin.com/in/sayisalmimar
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