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1 Kiiresel issnmanin termodinamik boyutu
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KURESEL ISINMANIN TERMODINAMIK BOYUTU
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NE YAPMALI?

CO, Parts per million (ppm)
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YAKLASIK NET SIFIR ENER]JI BINASI MI YOKSA
YAKLASIK NET-SIFIR EKSER]JI BINASI MI?

EKSER]JI NEDIR?
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KURESEL ISINMADA NEREDEYiZ

Yapilar Toplam Yillik Enerji Tiiketiminin %40 kadarindan sorumlu
- 4

* Diinya Saghk Orgiitiiniin Verilerine Gore:
Avrupa’mmn Havasi En Kirli 10 Sehrin 8’i Tiirkiye’de.

« listanbul havasi en kétii metropol konumunda yer ahyor.
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MAHALLINDE GO! NLER Ancak Termodinamidin 1kinci
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k= 1.1. Gliines Gozesi

Electrik Enerjisi
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k= 2.1. Diizlemsel Giines Toplaci
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BINALARDA ENER]Ji TASARRUFU SURDURULEBILIRLIK

ICIN YETERLI MI?
C, N
CO, =—xQ Birinci Yasa
m
ACO, =k x g4 xQ =k x 5, x(1-p5 )xQ Ikinci Yasa 1
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Enerji Tasarrufu ile 0, dolayist ile salimlar azalir ama salim oranlart degismez. ACO, yi azaltmak gerekir.
Bu ise yy degerini arttirmak azaltmak yani enerjinin kalitesini akilct kullanmanin yiikseltilmesi ile mimkindur.
ACO 4
 — (2- )+ PEF x(1-yy ) = (2—0.3)+ 2.5x (10.3) =555 S| &

co,



PROJEKSYONLAR NE DENLI TUTARLI?

(_j Q 51 https//www.ren2l.net/qsr 23/modules/energy_supply/01_energy_supply [ A lod o ® G CD ﬁ (ED '@. 6
FIGURE 6.

Module Content Renewable Power Capacity Annual Additions by Technology, 2017-2022, and
RENEWABLI G Increases Required by 2030 to Achieve the IEA's Net Zero Scenario
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YENILENEBILIR ENER]Ji KAYNAKLARININ
KARBONSUZLASMADAKI ROLUNUN ABARTISI
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ENER]JI Mi EKSER]Ji Mi DAHA ONEMLI?

Karar Verme Mekanizmasinda Her Ikisi de..

283K
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GERCEK PROJEKSIYON: BITMEYEN ACO,
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Heat Only Electricity

FPC
Py
T |
+ACO; O B
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Electric Heater

Electricity
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1/COP

+ACO;
HEAT PUMP
Ambient Energy

A Lo

PV Heating
With Heat Pump
ACO2~0.35

Solar Hot-Water
Collector (FPC)
ACO~0.65

Pumpless Direct
PV Heating
ACO2~0.50

En Ucuz Ekonomik Ekonomik Degil
Yiksek COP

Marjinal akilcilik

En yiiksek verim  En digiik verim!
En Digiik Cok az akilci
Akilcilik

More Electricity

- [eat

PVT

Simple PVT
With Pump
ACOx-0.25

Cok az
Ekonomik
Daha Yuksek

verim
Marjinal akilcilik

Dogrusal (Pareto) Ekonomiye Gére FPC En lyisi!

Even More Electricity

+ Heat

PVT3

Pumpless PVT3
With Heat Pipe
ACO~—0.15

—

J

Ekonomik

Daha Yiiksek
verim
Yiksek Maliyet
En yiiksek
akilcilikHigh
Rationality

MALY
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10°C

FPC

PV+HP

PV PVT

Eksetji Akilciligina Gére PVT3 En lyisi!




KLASIK EKONOMININ DEGERI —Dogu Pareto Prensibini Kullanmaz

Pareto prensibi ve Carnot
Cevrimi

Effon

PAREO EKONOMISININ™
DEGERI

=;=0.25:[1

287.5KJ

f pareto

T, =383.3K(110.33°C)

pppppp

Pareto prensibi sadece 360 W/m? glnes

enerjisi akisina karsilik gelir!
Bunun Uzerindeki enerjiler Pareto prensibince

tariflenemez ve degerlendirilemez.




EKSER]JI TABANLI KARBONSUZLASMANIN YONTEMI

Pazar Eknomisini Doniigtiirerek

PARETO ECONOMY

NERGY AND DORTLEM ELIPSi
EXERGY

— — — Co, o

gpareto = 08 X 51 + 02 X 82 = 021 = WRref IL}?ARI“BA.IQSLI
GORUNUM

GERI BAKISLI GORUNUM ) RENEWABLES LCEXA, L.CEA,

LCA LCCA, LCODLA

ol (1_ 287.5K}

pareto
f

pareto

DONU$UMI

_ 287.5K =363.92 K

e (1-0.21)




AKILCI GUNES ENERJiSi DEGERLENDIRME HARITASI

Onerilen PV ve PVT sistemleri ve konumlari

Catida PVT, Cephelerde PVT
Catida PVT veya yerel iklime gore sadece PV

Catida veya diiz ¢catida PV

Catida PV

I{-}Ig'
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GUNES ENER]JiSI iLE SOGUTMA

Fans
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Pre-cooled ventilation air
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Hot outdoor air
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Cold water
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VERIMLI ARAZI KULLANIMI VE MELEZ YENILENEBILIR ENERJI
KUMELENMESI

Pressunzed
Air Tank
Solar PVT Panels With ”
Heat Pipes
Patent Pending 2004, Kilkis
A Synectic Approach
Fuel Cell

.i lectrolysis Storage

= s
i "
: Heat ; 2 Water E
i Water Cycle '
; PCM TES 5
: :

‘ ' 1 Wastes PUM\\alcr Source
Cold <«—— ADS —1 =

e |3
©2019 Birol Kilkss g




USD/MWh
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ISI POMPALARI

||| 'I Il Il |'|| g I I l
' TLLA [ it '
- - L] .
Gas Gas Pellet boiler |Electric air-air] Electric air- Electric  |Solar thermal|Solar thermal
condensing | condensing heat pump | water heat ground- [combi system| water heater
boiler boiler pump source heat
(2019 gas | (gas prices pump
prices) 30% higher
than 2019
level)

® Canada ™ Denmark ® France ™ Germany ® United Kingdom = Sweden




ISI POMPASININ PERFORMANSI
E=1 le ) B

T
AT Qex =C0PX[1——2] AT =T,-T, =5+|%|><(T1—308 K)

1

Dort esitlik ve sekiz degisken

—

g 0.1
COP = T - | o T +T 0/95/COP
o[, i), Q=COPx1 [ck ({172}_@’

Tx=308 K
KAYNAK ¢mmmm [SI POMPAS] o) UYGULAMA <'l||||IIIIIIIIIIIIIIIII
0,12
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IS| POMPALARINDA GORDUKLERIMIZ ve GOREMEDIKLERIMIZ:

POMPA(LAR)

Enerjinin Niteligi

IRINCI YASANIN GOREMEDIKLER|

0.700+0.167 kg CO,/kW-h

TR

% 20 Yenilenebilir Enerji Kaynags

i = ol

op1 =401

ORTAM ENERIJISI
Sogutucu Akiskan Kagaklan

ISI POMPASI

KAYBEDILEN

Toprak Kaynakli Bir Isi Pompasinin Gergek Hikayesi

Dogrusal . 9
. Yasaya gore alt1 farkli asal salim kaynagi bulunmaktadir.

Olmayan
- Dardineid Yasa - Ayrica degerlendirilemeyen enerji, malzeme ve maliyet

Gergeklen .
: unsurlarina isaret eder..

m = COPxCn CO,_ Tasarrufu*
-4 Ny ‘

Dogrusal Birinci yasanin gorebildigi sadece mahallinde ikame

BIRINCI YASANIN GOREBILDIGI

Enerfinin Niceligh

Basit Parcto Fkonomisi

* Kazanmn cksen yikimlan harig

| |

Sinin
© 2022 B. Kilkis



KONUTLARDA UCLU URETIM
Mutlaka Dogal Gag Kullanacagz Diyorsak., Bari Hidrojen ve Biyogay Katalm

H, ve Bivogaz
Katkils Dogal Gaz
nuann|y
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Sekiller:

Integration of Microgeneration and
Related Technologies in Bullding
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BINALAR NE KADAR NET-SIFIR OLMALI?

l - : > /—\ =
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ATIK " ATIKISI X @ v
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COs, +ACO:
| .

.[ ATIK YONETIM

Bina Ekserji Akl

Net-CO,, -ACO

YR 1 1
Y W W % <\,
% £ . Atik Ist Ekserji Kaybi
PVT+ENOVER 090 7
5 - it
0.85 | K K K
e e Ekserji Yildizt
0.80
y - -
0.75 2 B
g “(l _79 ----- ]: ““-: ------- ]_(_}_reen Exergy Building
Threshold Val .
e EKSERJI YILDIZI
Ordinary Heat Pump

DEGERLENDIRME SISTEMI
0.20 Base Line (Industry average)




ENER]I AKILCI TARIMDAN EKSERJI AKILCI TARIMA
@ - [l Gii¢ diretimi ugruna agag kesemya gerek yok!

Water Reservoir and

Sink for Floods  Terrace Greenhouses ACO, [ 0.8x (1— Wa )

Aquaculture
v, =0.65 v, =0.90 '
- - St ~ R ’
Electricity =t Electricity H::n\l:/ater Cumhurlyet com.tr 28 07.2023
g Heating
Missed i | Gained Coolps. ...
Opportunities \é Opportunities Sg&';:;hmhzer
' ,.‘ Energy Storage
Wind Turbine Optimized Irrigation
SYNERGY OF HYBRID ENERGY SYSTEMS
Wind Energy
el H -
/
Solar Energy
- \ —— Greenhouse and Buildings
W ;
~ s LOO% Power TR ] Dessicant Wheel
PVT PANELS 7 ICE0 TOWET i POWER:
Z .
. Irfigation }
L Cell
§ Electrolysis 2 ™) Root-Zone
| S 2 i

Hydrogen E Hydrogen LOOp BIOGAS Temp. Control

) Byl 1

Mobility Storage Tank Underground Gallev i © 2020B. Kilkis

https:/ /www.youtube.com/watchrv=bYi5w0tZ7q0 : ’ 2
https:/ /www.aydinlik.com.tr/haber/ tarim-sigortalarinda-dogal-afetlet-iklimsel-isinma-ve-enetji-sinetjisi-218293 z“i;o(rf:ﬁ:) ADS: éé:so(l)i%):on

https:/ /www.aydinlik.com.tr/haber/ tarim-sigortalarinda-dogal-afetler-2-iklimsel-isinma-ve-enetji-sinerjisi-218381
https:/ /www.aydinlik.com.tr/haber/ tarim-sigortalarinda-dogal-afetler-3-iklimsel-isinma-ve-enetji-sinerjisigunes-enetjisinde-sinerji-21846




TARIM YERINE EKMEK ICIN KOMUR?

07
0,6
: 0,5
{_ g 04
m
- % 03 —— 1200 keal/kg

1200 keal/kg + 4000 keal /kg 2530 keal/kg
l kg 1/3 kg 1.3 kg

Alt Isil Ekserji Degeri (AIEXD)=(AID)><[1- 283 KJ
f ~Ys
[keal.,/kg] Pacal Orani, X
— i _ |§ 2 e s 4 f‘.
AIEXD e, = —2r = 1357 [kW,, /m?] Tek porzitif nokta pacal orant 0.4 ve Alt Isil Deger>2500 kcal/k &

© 2023 B. Kilkss



SANTRALLERDE ATIK ISININ DEGERLENDIRILMESI

co,

ACO, =1.1x| 1-

0.23
Tlep X 11

;
- «||||“IIIIIIIIIIIIIIIIIIIIIIIIIIIII
E

::>

T, (1100 K) -

Niukleer Santral

https://dergipark.org.tr/tr/download/article-file /385626

T,28K -

=——=0.23xPEF  {Prizde birim elektrik ekserjisi i¢in}

$&NETP

NC2I

The European Nuclear Cogeneration Industrial Initiative (NC2I) »

arbon cogeneration of heat and electricity, ane zen production

http://snetp.cu /nc2i/

https://www.sciencedirect.com/science/article/abs/pii/S0306261921001975

https://world-nuclear.org/information-library/non-power-nuclear-

applications/industry/nuclear-process-heat-for-industry.aspx

EY 1


http://snetp.eu/nc2i/
https://www.sciencedirect.com/science/article/abs/pii/S0306261921001975
https://world-nuclear.org/information-library/non-power-nuclear-applications/industry/nuclear-process-heat-for-industry.aspx
https://dergipark.org.tr/tr/download/article-file/385626

Electric

Power

ENER]JI VE CEVRE DUYARLI SERACILIK

South 3 edes3 -

TE Heat Pi
&5 eat Pipe
K\ Chromatic Glass

Fan
T ’B%
NN Pre-Cooling Electric I NOR

Power 10*1200 [‘;\f:j !
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T, Heat Pipes

Trer=T,
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LINYIT SANTRALI, YESIL TARIM VE SANAYI UCLUSU Neay-zerv Enmission

K —,

T

A

DISTRICT 7

ELECTRIC | TRIGENERATION
TURBINE]
HEAT
—] STE
£ WASTE HEAT

BUBBLING BED

SPOUTED
BED

PACKED BED

© 2022 B. Kilkss | {-} |€



EKSERJI-CEMBERINDE TARIM VE GUNES ENER]iSi

YEKA Kapsarmda 1 GW. Katma or
" - — Verim %18 ve
> Hat Kayplari

Istihdam 2000 kisl

ERKEZI GUC URETIMI, DOGRUSAL EKONOMI |

TEXNOLOJL, ORETIM ve ISTIHDAM ExONOMISI

Istihdam = 50000 kigl

SEKER FADRINAS)

.'—‘-"1,-— e
v

) - e 75 Litre/1 kg kiispe
Katma deger 2
€0,
‘nﬁ
v

DONGUSEL r FNERII ]
Seker ve threvier
Katma defer 1
i
Katma degor 8 I YEREL URE ‘ TIK ENERN ‘ [SR—

.”—‘-‘
,% KOJENERASY!
SOLGEISITMA

Katma deger 7

ON
, n
Jeatermal

ORGANIK GUBRE
Katma deger 4

nedmix 3
Katma defer 6 IS| Katma doger 5 8 m/sn f\ |§
s

Verim %35 Verim %50

Dogal Gaz thamaesi



HIDROJEN EVi

Power Grid
4
PVT3 DC Power
Array ¥/ \
¥ Heated Liquid
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ESER YESIL BINA ORNEGI

ESER LEED YESIL PLATIN BINASI
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ESER LEED YESIL PLATIN BINASI
Yakit ve Yenilenebilir Harmanli Uglii Uretim

SUMMER COOLING LOAD
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ISIL DEPOLAMADA KARISIM

Farkli ekserjiye sahip akiskanlari
karistirmayin
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1- Maximum district size, I,

T s (h/c)
I—malx < 1__2 n Ql.s—
Ty i |T1_T2|

2- Pumping exergy

P << 1—_Tr—2 Q/0.95

1

NE DENLI EKSER]JI AKILCI?

Odense Veri Merkezi

gdes =

T

7e,

Odense Data Center: Heat Recovery Process
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Heat Pump
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Wind turbines add renewable Hot air from the servers is The warm water from the data center [, } '),_(l ,,‘l l"fhcho(wuudmmbcu
enery to the eleciric grid that drected over water colls to coupiod with addiional renewable energ) J ’lomwnmwymmm
supples our data center and heat water Is used in 3 heat pump faciity to create heating network
POWEES OUr SOrVers hot wator for the district hoating network

* et 10 scak

‘The project was integrated into the strategy to decarbonize the district heating system and relies on the waste heat from a data center operated by Meta. The
excess heat from the data center is upgraded via the means of a large heat pump from 27°C to 70°C, enabling the delivery of hot water and space heating to

nearby homes at a suitable temperature.’
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VERI MERKEZLERI
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VERI MERKEZLERI
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YAKLASIK SIFIR CO, SALIMLI VERI MERKEZI

Geothermal and Wind
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KANALIZASYON ISISI

DISTRICT

Pump

leat Pump

7

TZ > Tml

Summer bypass

Tyn

[ 3

Sewer line

286 K

Available unit exergy of sewer water < (1m) =0.04 kW-h_ /kW-h_,

0.04

P, << ﬁ kW-h of electric demand/kW-h of heat delivered

ACO, = 0.63x (P, x0.95-0.04) kg CO,/kW-h

exergy gained

Water treatment

AT 4

K 1



Sewer Line

ISITMA

-------------------------------------------------------------------

District Plant ACO»+CO»
Esw=ErrtEcpr+Ece: Eﬁégm
§T52 ECPI EHP ODP ::?:?'T:T.T:T:T:'
: CP1 = IjistrictLoop B e
~— CP2} T; S
HEATING

© B. Kilkis, 2021
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Solar House
Q: = ""Cp (Tx: -Tn )

T ref

Sewer Line

SOGUTMA

IACOrFCOz
Esp=Enr+EcprtEce:

Ecp:

© B. Kilkis, 2021



JEOTERMAL ENERJIDE KARAR VERME YONTEMI

T,

Separator g

» DHW

Power

Production Well Reinjection Well
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CO, (Indirect)

T,

Separator »DHW

Power
lo generate or not to generate

power first: if the condition
below holds the answer 1s YES.

. J
Production Well Remjection Well
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$ ; T 95 _
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BINALARDA ATIK SUDAN YARALANABILIRMIYIZ?

T, Waste Warm Water 25°C
l/ ODI
F 4l '
Heat Exchanger ﬂ
Ll 0 65°C
m=20 kg S.l COP=3 25°%C 35°C ‘
Q=400 W l Electricity Q=600 W ﬂ
Eap=095W/W  Qr=200W Fuel

T; = 15°C Disposal

nr=0.40

Cooling Tower ‘

Power Plant

Fuel



NE DENLI EKSERJI-AKILCI?

Derin Deniz Bélge Klima Sistemi
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https://www.ecosisltd.com/sea-water-air-conditioning

YENILIKCi COZUMLER-Etkin Pencere. Yaz Igletmesi

Summer
)
o
:
|l A e Hvbrid wall 1 Hot humid
B H panel further i outdoorairis
Single pane S dehumidifies  [4| dehumidify by the
Insulation glass i‘ and cools the (™ lowest temperature
Air circulation Singel pane E supply air (| from the ground
inthe double- It ¢
slot-building Q i
envelope o= 2
_ <
Fasadpanel 'o
Counter flow
water air .
heat exchanger 20:°¢ 16°C
Warm water at 25 °C for B

charging of the ground the ground 10°C



YENILIKCi COZUMLER-Etkin Pencere. Kig Isletmesi

Winter 7]
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e
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¥
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OUTDOOR . b |
Single pane ;'
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Single pane 3
] E=-—]
Cold outdoor air is o,
heated to 18°C for -
indoor ventilation oIk
oo T
235G
=D s
23°C I RERE Platell, P,
Kilkis,B.
Coider return water at 3-10°C Warmer supply water at 25°C
charges the ground until summer comes from the ground or

(cold storage) from the heat pump



MELEZ DUVAR PANELI




SONUC VE DEGERLENDIRME

2.ci yasa uygulandiginda gomilia CO, kaynaklarinin da ek ACO, boyutu oldugu ve bu giinki
360)  kosullarda isletim sirasinda da 6nemli bir ACO, boyutunun oldugu o6ne ¢ikmaktadir. Bu
nedenlerle, ginlimiiz projeksiyonlari kiiresel 1stnmaya karst oldukea yetersiz kalmaktadir. Kiiresel

1510

A(:()2i§letim

isinmaya karst daha etkin ve surdurtlebilir bir yol haritasinin cizilmesinde mutlaka ACO,
salimlarinin-kisacasi- ekserji yitkimlarinin ¢ok aza indirilmesi gelecek i¢in bir 6n kosuldur.

* module
» ool
« wator
» ingota/crystal
l l * 81 oodstock
[

Paris anlasmasina ancak bu sekilde ulastlabilinit.

CO, Parts per million (ppm)

700 - 7
~ BAU o
—— Green Growth + CCS Pareto Economy geo

? 600 | |_. Greener Growth + CCS

First Law 500 450ppm stabilisation + FIRST LAW 2
1 target
‘ \Ye aICh ’ CN RER CN RER CN RER
mono-8i S ribbon-Si [ 1400+ ]
400 o it W Carbon footprint of solar panels in Europe vs. China | Flickr
L Awareness Ga
Second Law = P
Y 300 =4

2006 2020 2035 205
280 ppm
&,

Paris 1s Here



https://www.flickr.com/photos/argonne/14112654319
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ISI POMPASI ve KAZAN OLMADAN NE YAPARIZ?
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Renewable Energy - Resources, Challenges and Applications
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Renewable Energy - Resources, Challenges and Applications
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GUNUMUZDE KONFOR

[sinim/tasinim oranint % 60-65 dolayinda tutan,

operatit sicakligi 6n plana cikaran panel 1sitma ve sogutma
sistemleri gunumuzde geliserek termo-elektrik sistemlere ve
gunes enerjisine yonelmistir.

11/24/2023



mean radiant temperature] °C)

BINA PERFORMANSINDA

ANCAK GORULENLER OLCULUP BILINIR

30‘ ® Tsv=.01
5 ® TSV=-03
J ® TSV=.09
1 =
z.
] [
] )
204
TN S TN U T I -
15 20 s} 0
mean air temperature{°C)

ECBCS Annax 49

~N _Nnn.U _no\,g
Tk
O McNall and Schiegel
McNall and Biddison
OMg intyre and Griffiths
— ©Simone and Olesen

cold cool slightly neutral shghtly wam hot
cool TSV ['l wam
3 -
H =m®xalt 1s1l deger ©2022B. Kilkas

Maliyet = m® x Birim Fiyat (Ust 1s1l degere gore)
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KONFORUN ANA BILESENLERI

Aktivite

Metabolizma

Baeiiiem!

Operatif;

Operatif sicaklik, hava sicakligi ile
insani gcevreleyen tiim ylizeylerin
ortalama isinim sicakhiginin bir
ortalamasidir.
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Kontor:

Doga ile Biitiinlesme Endeksi

11/24/2023

~1

Dogal

Isitma

Désemeder] Sobalar

-

DOGA-YAPI-INSAN-KONFOR

Yapilanma Endeksi (log)

f

Merkezi Kaqg
Klima Seh

0
Isinim/Tasinim Orani

_____________________ 0,6 ideal

Bdlge Enerji Sistemleri
’

all Pasi
NRRRA
e \

rler  Evler

TARIH TEKERRURDEN IBARETTIR

©Birol Kilkig, 2013
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OSTIM BINASINDA UYGULAMA
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SOGUTMA YUKLERI

Global energy demand (PJ/year)
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SOGUTMADA KISIR DONGU

Klimalarda ve
Eodistrivel
Sogutmada

Ciller ve Im
Pompalan

Daha ¢ok fosil yakn
gerviosinimi ve daha
cok petrol arama
fanliyetlhen




GUNES ENERIJiLI UCLU URETIM SISTEMI: ELEKTRIK, SOGUTMA, SICAK SU (YAZIN)

Solar power -
Outdoors ] : .
s Radiant cooling ‘
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©Birol Kilkis, Robert Bean, 2005

Solar tri-generation (summer)
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GUNES ENERJiLi UCLU URETiIM SISTEMI: ISITMA, SICAK SU, ELEKTRIK (KISIN)

Solar power
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DEZONNET MAHALLE ISITMA SISTEMI-Haarlem Hollanda
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- HER SOYLENENE INANMAYIN (Bazilar haric) .

& tmb.orgtr/en/p/60

TURKISH

_ CONTRACTORS
https://w ASSOCIATION

https://m.

: L
7mZgkirQ1l '

before it rises through the building. The system will provide ¢

https://www.youtube.com/watch?v=ejkoZ03N0gQ

in Ankara this is around 16 °C. and this

LS

source of heat is then

TCA MEMBERS CONTACT

turally

344.pdf
TCA GREEN BUILDING

AWARDS
F‘,-l“’-”‘r‘f) Aw aras
LEED PLATINUM CERTIFICATE

ARCHITECTURAL & TECHNICAL
SPECIFICATIONS

General Information

A nn aa g T n A s resmasdy
Architectural Uesign Approach

€ Labyrinth System

Thermal Concrete Slab Heating &
Cooling System

<< 0.34 KW(340 W)



https://www.solarwall.com.tr/
https://www.youtube.com/watch?v=pY7oI4ql6yM
https://m.facebook.com/watch/?v=424695542636640&paipv=0&eav=AfZazli_PG3RkXHZhjGmh0OAMzqYn2sw-7mZgkir01FLbHprVr7u9zya3rru46ipcjk&_rdr
https://www.youtube.com/watch?v=ejkoZ03N0gQ
https://webdosya.csb.gov.tr/db/meslekihizmetler/ustmenu/ustmenu844.pdf

Yesil binalar ne kadar yesil? C6ziumleme sininmiz nedir?

- - M -
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.

Bir sirdurulebilir binanin cevre etkisi de hesaba sayisal olarak katNmali ve yeni dlgutlerle
bina kabugunun disina ¢ikarak cevre de goz dnliinde bulundurulmalidir. Kanun ve
yonetmeliklerde, kilavuzlarda bu 6lciit mutlaka yer almalidir. Bir 6rnek asagida

verilmistir.
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Winter Operation

Unit Power Exergy =

Edes!

ACO: (g
Tin

Pre-Heating
T our

ACO; qhmnm
Tg :

0.95 kW/kW

Tour

Pre-Cooling

Summer Opcration

On 1sitma veya sogutmada kullanilan fan elektrik toplam giicti dikkate alinmalidir.

Toplam fan giicii << Q x [1—

giris

Giks
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YESIL BINA DERKEN KOMIK OLMAYALIM
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GOLGEME SORUNU
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ASTANA EXPO CITY 2017

Astana Expo City 2017

CFD Analizlerini Yapan Y. Dog. Dr. Ozgiire Erol
a Tesekkiir ederim
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ROTTERDAM
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DORTLEMIN YESIL CEMBER]
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YUKLENICI
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Next-level Green Establishment Metrics.,

YENI YESIL BINA OLCUTLERI

Metnc Explanation Requirement Existing Certificates

(" Rational Exergy Management Efficiency >0.70 X

U} Ist Law Efficiency > 0.75 Partly satisfies

i 2nd Law Effiaency > 0.50 X

PES, Exergy-Based Fossil Fuel Savings Ratio >50% X

PER Primary Energy Ratio, COP » n >2 Partly satisfies

SF Heating Peak Load Shaving Factor »0.3 X

Cooling >04

DF Diversity Factor <0,2 X

EDR CO; Sequestration Ratio >0,70 Indirectly satisfies

SEQ Renewable Energy Ratio >0,50 Partly satisfies

MREX Exergy-Levelized Humidity Control MREX > 35 x

OR Deforestation Factor <0,05 Partly satisfies

HO Hyglene Ratio <1 X

PMVix Exergy-Levelized Thermal Sensation <06 X

IAQYIAQy ¢ Indoor Air Quality Index =09 X

S Number of visitors per exergy spending >0,15 |kW-h/visitor] X

oy Exergy-Comfort Index <25 W/im? X

ACOL/X CO; Ratio of CO; emission components <0,40 X

oDl Compound Ozone-Depletion Index <0,05 X

cwi Global Warming Index CWI = ODI/yp <0,07 X

GAR Exergy ratio spent in transit and residence 0,01 X sz

sA Smallest Social Area Permitted SA > 20 m?[person] pay New 1AQ  Limits for large Green

SAD Real-time Control of SA YES/NO x  Establishments.

PR Decoupling ratio of sensible 1o latent Loads >0.3 X - —
Particle New Upper Limits
co <310 pg/m?
Pys <8 ug/m?
P1o <20 ug/m?
(NO + NO;) <75 pg/m?
CO, <120 ppm
HO <1 (Eq. (60))




TSE GUVENLI VE YESIL BINA BELGESI

GUVENLI - YESIL
EINA

X GEVESLE S TSI sing
BELGESING ALSTAYA HAK RAZAN AN,
LGB S ALIIGEH
HIR UL CGL

©Birol Kilkis | S
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BUTUNSELLIKTE EMNIYETLI VE YE§IL BINA

DORTLEMIN YESIL CEMBERI
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TSE BELGELENDIRME SISTEMI ANA HATLARI

(e

Giivenli - Yesil Bina Baslangi¢ Tasarimi
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Ikinci Yasayr Rehber Edinerck
DOGRUSAL PiYASA EKONOMIiSiNi BIRAKIP
CEVREYI YETERINCE TANIYIP DOST OLMALIYI1Z

Cevre piyasa ekonomisi KULLANMIYOR!

O ZAMAN ZATEN CEVRE
BiZLERE COZUMLERI
GOSTERECEKTIR.

Akil ve buluglar neredeyse
sonsuzdur

San Kilkis, UNESCO Prize 2002



