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1. Global Mega Egilimler

Kentlesme-Sehirlesme

Elektriklestirme-Elektrifikasyon

Electrification o e P B

THE GLOBAL E-CAR MARKET STAKES

i e 5

e e
Battery car stock by country for 2016 7 » y g
— B
China 6831907 [l " i et
= | ’\/ e 4]

Norway 98,8807
Japan [86;3907%
France [66,970°

Germany [0 40,920
India | 4,800

Source: Global EV Outlook 2017
by International Energy Agency

https://
www.123rf.com/photo 53141091 _aerial-view-over-th

e-city-of-muscat-sultanate-of-oman-middle-east.html

D ij i"'al Ies"‘irlme https://marketbusinessnews.com/financial-glossary/u

DIGITALIZATION

[ °
Iklim Degisimi

=

CLIMATE CHANGE

https://www.kmvt.com/content/news/GAO-Climate-change-
http://www.gaaaccounting.com/digitalization-the- already-costing-US-billions-in-losses-452742963.html
only-option/ )
Kaynak: Dimitri Bockhalov, Danfoss, Future of District Heating, Siirdiriilebilir ve Enerji Verimli Bir Gelecek Igin Bolgesel Enerji

MGN
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Elektrilestirme-Elektrifikasyon

* Yesil enerji elektrigi en blylk enerji tasiyicisi yapacak

* Pik ylkler ile ilgilenmek igin depolama kapasitesine olan ihtiyacin artmasi
« 2040'da, tim arabalarin % 50'si elektrik olacak

* Ayni zamanda, feribotlar, kamyonlar ve diger araglar elektrikli olacak

Sehirlesme

- Sehirlerde enerji tiikketiminin ve CO, emisyonlarinin % 70 olusuyor.
» Diinya niifusunun 2030'da 8,6 milyara ulasmasi bekleniyor.

»+ 2050'de, insanlarin % 70'inin sehirlerde yasayacagi bekleniyor.

Dijitallestirme

* Tim verinin % 90'u son iki yilda olugturuldu.

* Her saat online olarak 1 milyon yeni cihazlar geliyor.

- Dijitallestirme misteri degerini tetikleyecek- Ornegin, IoT (nesnelerin
interneti) bakimda yilda 1 trilyon USD tasarruf saglayacak

Iklim Degigimi

* Sera gazlari 1990'dan beri 7% 50 artt.

* Enerji verimliligi ve yenilebilir enerji. dusik bir karbon diinyasi/ekonomisi igin
tek yol

* Enerji verimliligiyle sera gazlarinda en biyik dislsler elde edilir.

Kaynak: Dimitri Bockhalov, Danfoss, Future of District Heating, Surdiirilebilir ve Enerji Verimli Bir Gelecek Icin Bolgesel

Enerji Sistemleri Konferansi, 27 Kasim 2018'de sunuldu, Izmir. 6/31
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Enerji Tasiyicisi

* Mekanik enerji veya isi iiretmek veya kimyasal ya da i 5
fiziksel prosesleri igletmek igin kullanilabilen bir
madde veya olgu (ISO 13600) It

* Enerji tasiyicisi ornekleri: Bir firindaki sivi yakit, bir
fabrikadaki veya evdeki elektrik, bir pompadaki benzin

ve bir arabanin tankindaki hidrojen

* Komir, petrol ve dogal gaz birincil enerji kaynaklaridir.

Kaynak: https://www.definitions.net/definition/ENERGY+CARRIER,
Erisim Tarihi: 2 Aralik 2018.
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FARKLILIKLAR (3D's)

Dijitallesme Dijitallestirme Dijital Donlisim

Digitalization

The process of considering
l l ' I I how best to apply digitized
infarmation to simplify

specific operations,

The praocess of devising new

The process of making informa- business applications that
tign available and accessible in integrate all the digitized data
a digital format, and digitalized applications.

Kaynak: https://

www.coresystems.net/blog/difference-between-digitization-digitalization-and-digital-transformation, Erisim Tarihi:
16 Aralik 2018).
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Diinyanin ilk ‘yiizde 100 dijital’
miizesi Tokyo’da acildi

4 Temmuz 2018

2| Hazirantla kaptbarw acan m0zenn biet byailan st
yetshinet el 300 v (136 TL) ve coctbl i 1000
ven 42 L olarak belirends,

Diunvanin ilk tamamen dijital sanat mizesi, Japonya'nin
baskenti Tokyo'da kapilarini acti. Herhangi bir tanitim
va da haritanin sunulmadig miizede, ziyaretgilere tek
bir talimat verilivor: "Litfen dokunun.”

Kaynak: https://novogazete.com/dunyanin-ilk-yuzde-100-dijital-muzesi-tokyoda-acildi/, Erisim Tarihi: 17 Ocak 2019.
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2. Entegre/Biitiinlesik Enerji Sistemleri

Integrated vs Holistic-What's the difference ?

* As adjectives the difference between integrated and holistic is that integrated is
composed and coordinated to form a whole while holistic is related to holism.

As a verb integrated is (integrate).

integrated holistic
English English
Verb Adjective
(head) (en adjective)
+ [integrate) « related to holbizm
« Relating to a study of the whole instead of a
‘btd] ective separation into parts.

(&n adjective)

Antonyms
* atomistic

« composed and coordinated to form a whole
+ [US) characterized by racial integration

Derived terms
" integrated circuit © integrated time senes

Kaynak: https://wikidiff.com/integrated/holistic /, Erisim Tarihi: 16 Aralik 2018.
Hepbasl, A., YU 10/31



https://www.themantic-education.com/ibpsych/2017/08/06/thematic-holistic-integrated-what-do-they-all-mean/

Enerji Sistemlerinin Entegrasyonu

* Energy Systems Integration (NREL)
* Integrated Energy Systems (DTU Orbit)
* Intelligent Integrated Energy Systems

Institute for Integrated Energy Systems - University of Victoria

Kaynak: https://www.google.com.tr/search?source=hp&ei=QIkWXLbLH4PSsAf4tZ64BA&q=Integrated+Energy+Systems&btnK=Google
%27da+Ara&oq=Integrated+Energy+Systems&gs_|=psy-ab.3.0.0i20316j0i22i3014.2159914.2190468..2190885...17.0..0.469.6912.0j25}9j0j1......0....1..gws-
wiz.....6..0j35i39j0i131j0i10j0i10i203j0i30i19j0i5i10i30i19j0i13j0i13i10j0i30j0i5i10i30j0i10i30.WeiNzENyLmQ, Erisim Tarihi: 16 Aralik 2018.
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Enerji Sistemlerin Entegrasyonu (Birlesmesi)
What Is Energy Systems Integration ?

Energy systems integration (ESI) is an approach to solving big energy challenges
that explores ways for energy systems to work more efficiently on their own and
with each other.

ESI brings together the wide range of energy carriers—electricity, thermal sources,
and fuels—with other infrastructures, such as water, transportation, and data
networks. It's a holistic view of all energy systems we use today.

ESI is about tapping into the combined strength of these energy systems—from
those that operate in individual homes and communities to those that span whole
regions of the world—and maximizing the value of every unit of energy we use.

Kaynak: https://www.nrel.gov/esif/what-is-esi.html, Erisim Tarihi: 16 Aralk 2018.
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Entegre Akilli Alt Yapilar

Integrated Smart Infrastructures
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Integration of multiple energy
infrastructures with different
energy carriers provides flexibility
for cost-effective

integration of renewable energy
sources (only main interactions
indicated). Intrinsic storage
capability is indicated with a
battery symbol

(]

Kaynak: http://orbit.dtu.dk/files

/119583447/DTU_International
Energy Report_2015_rev.pdf

, Erisim Tarihi: 16 Aralik 2018.
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3. GERDEMES'in Bilesenleri

1. Greenization

8. Smartization 2. Energization

ENERJI 3. Renewablization
VERIMLILIGI/
YONETIMI

6. Mul‘l‘igener'a'rion

15/31
Hepbash, A., YU



Akilli Enerji Sistemleri
(Smart Energy Systems)

Exergetically
sound

nernelhllv
secung

Economically
feasible
) Commercially i
viable

Akilli Enerji Sistemlerinden Ana Beklentiler

Kaynak: Dincer, |. ve Acar, C. Smart energy systems for a sustainable future. Applied Energy 194 (2017) 225-235.

Hepbasli, A., YU
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Ekserjilestirme (Exergization)

Source: Dincer, I. Exergization. Int. J. Energy Res. 2016; 40:1887-1889.

Hepbasl, A., YU

Ekserjilestirme: Ekserji
analizi ve arag¢larini, daha
iyi tasarim ve analiz, daha
iyi verim, daha iyi maliyet
etkinligi, daha iyi kaynak
kullanimi, daha iyi gevre ve
daha iyi enerji glivencesi
icin, kavramsal olarak
dogru bir sekilde kullanma
sanati

17/31



* "We need an apolitical scale to guide our judgment
on the road to sustainability.”

* "Exergy provides a common scale for our common
future.”

Source: Science Europe. Physical, Chemical and Mathematical Sciences Committee Opinion Paper A Common
Scale for Our Common Future: Exergy, a Thermodynamic Metric for Energy Sep. 2015.

Hepbasli, A., YU 18/31



Ekserji Nedir ?
(Degisik Ekserji Tanimlari)

* Enerjinin kalitesi

* Enerjinin degisime neden olma kapasitesi
* Enerjinin is yapabilme kabiliyeti

y Eevr'esel parametreleri referans durum (hal) olarak
ullanarak ~ verilen bir enerji seklinden elde edilebilecek
maksimum is

* Sistemin halinin gevrenin halinden ayriligsinin bir 6lgist

Sources:
Leskinen, M. Low Exergy Sources for Heating and Cooling & IEA Annex 37
Tsatsaronis, G and Cziesla, F. Thermoeconomics, 2003.

Science Europe, In a Resource-constrained World: Think Exergy, not Energy, 2016.

Hepbasli, A., YU 19/31
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h-index or an Exergetic Index ???

TABLE 1. Research performance of seven Korean universities based o
integer counting of citations.

University F " Py I=C/FP *=ic

POSTECH 4 A 6715 21383 10978 6844

SMU 1,733 12814 28709 224 16.566 3nn
Yonsze 1677 G.E00 13445 1.975 2017 15,83
Korea .24k 5911 10682 | BT E5T73 15.49
RALST 3949 4,776 B354 1.731 20.722 3587
SKK 1118 2% 0063 1.73 5006 14,02
Hanyang 1,131 4350 6718 1584 594 917

Note. F: full-ime equrvalent facully sirength; /- papers; O oitabions
i impact;, O per capata citations; X*: per capita exergy.

TABLE 2. Research performance of seven Korean universities based o
fractsonal counting of citations.

University  F P o fi=fcir 0 X =fifcC
POSTECH 224 2941 213 007M 009504 LGER
SHL 1,733 12514 o 00707 05225 (L0360
Yonsei 1677 6,300 440 (LG46 03522 0L0 6%
Korea 1246 5911 M6 00585 02775 00062
KAIST a 4776 M9 (L0&05 07243 (.04 38
SKK LIIE 5239 30l 0L0ETS 02694 00155

Hanyang 131 4350 235 00539 02075 0 12

Newe, fC, i, fC°, FX* are fractionalized citations, impact and per capit
cilations and exergy.

Table 1 here reworks the original data
from Leydesdorff and Shin and per capita exergy X* =iC" is
computed using i =C/Pand C* = C/ F, where C is based on
integer counting of citations and F is the full-time equivalent
faculty strength.

Table 2 is the fractionalized counterpart of
Table | with per capita fractionalized exergy fX*= fifC"
computed using fi= fC/P and fC* = fC/F, where fC 15
based on fractionated counting of citations,

Source: Prathap, G. Fractionalized Exergy for Evaluating Research Performance, JOURNAL OF THE AMERICAN SOCIETY
FOR INFORMATION SCIENCE AND TECHNOLOGY, 62(11):2294-2295, 2011.

Hepbasli, A., YU 21/31



Internette Tarama

“ekserji
yonetimi” "exergy “exergy
in Turkish management” " | management
{. system”
9
results
90 755
results results
May 8, 1300 14,500,000 350 1,410,000
- results results results results
June 23, 180 1390 13,600,000 241 6,130,000
- results results results results results
Nov. 20, 224 1480 18,300,000 468 6,580,0000

2018

Hepbasli, A., YU 22/31



Int. J. Sustainable Aviation, Vol 2, No_ 4, 2016 271

Proposing an exergy management system standard
for establishing exergetically green aviation

Arif Hepbasli

Department of Energy Systems Engineenng,
Faculty of Engmeermng,

Yasar University,

35100 Izmur, Turkey

Email: arif hepbasli@yasar.edu.tr

Email: arifhepbash@gmail com

Abstract: In June 2011, the Intermational Organization for Standardization
(IS0) released IS0 50001, Energy Management Systems — Fequirements with
guidance for use while there are no exergy management system (ExMS)
standards published vet. The main objective of this study is to present the
structure of the ExMS$ standard, which has been proposed by the author for the
first time in the open literature, towards establishing exergetically green
aviation. The milestones of the ExMS standard were given first. A companson
between both EnMS and ExMS standards was then made in a tabulated form.
Finallv, the necessity of the ExMS was discussed.

Hepbash, A., YU 23/31



qy YASAR UNIVERSITY
(as of 5 Jan. 2016)

Yasar University in Turkey became to be awarded firstly the
IS0 50001 certificate.

IS0 50001:2011 (Energy Management System Standard)

TSE ENERJI YONETIM sisTEMI BELBES] s
ENERGT MARASEMENT STITEM CENTIFICATE i

TSE
TS -EN- I50
50001

e

Hepbasli, A., YU 24/31
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15, EKSERJI VE UYGULAMALARI YAZ KURSU
(6-8 AGUSTOS 2018)
VE

1, EKSERJE YONETICESE SERTIFIKALANDIRMA
PROGRAML (9-10 AGUSTOS 2018)

ACILTS KONUSMALART

Y-010

6 Agustos 2018 (Saat: 9.00-9.15)

Hepbasl, A., YU 25/31
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Energy Systems Engineering

HOME PAGE ACADEMIC STAFF COURSES ARDUT UG EDLACATION RESEARCH FROGRAM CUALIFICATIOND EXERGY COURSE

2018 Summer Course on Exergy a
Manager Program

Susrremeer Course on Exengy and 115 Applications, of which the first two cnes were held in the city of Izmir in the years of 2004 and 2005 and which has been grganized
in vanous Turkish cities since then, will take place this tirme in Yasas University on August &8, A7,

I i% expected that scsdemicians, graduate udens, and enginéers Jnd redearchers working in ndwstrg who are inberested in different exergetic applications, will
participate in this event. In this course, especially those working im ndustry will be sware of the latest technological developments and gain a different viewpoint at
both design and performance assessment stages through the new tools to be taught here

The @went will consist of tass parts far the st tirse. The hirat cne will take 3 days with the title * 208 Sommer Cowrse on Exangy and 3 Appdcations.” An atrandance
certiffcate will be issued if a cowrse participant has fully attended

The second one (a5 part of the whale) will be held for the First time in gur country between % and 10 August 2008 with the title “Yasar Unbversiy  Certifled Exengy
Manager Program (YUCExMF]L" To be able 1o partcipate in this program, the pamicipants should successfully corrplete (fully atmend) the first (summer course)
program. Inthe 2-days YUCEXMP, varicus exengetic applications will be treated both experissenally and pararretrically.

Thee Surremer course program along with the rules and regulations of the YUCExMP will be announced ASAP

Source:

lications-yasar-university-certifi

ed-ex.er -manager-program
, Access date: June 23, 2018.

Hepbasli, A., YU 26/31
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Multigeneration
(Renewable-energy-based)

Generating multiproducts from the same energy resource is a
mean to enhance the resource utilization.

Quiput 1: @.9., Electric power
-
Cutput 2: 8.9, Heat [space, waler, process heating)
=
Output 3 &.q., Cooling (a's, water, process cooling)
RENEWAEBLE o=
ENERGY
- GENERATION _
SYETEM Cutput 5 e.g., Desaknation [water and sali)
s
— — —  — — — —  — — — h-
Cutput e e.g., Furdural, Sugars, Plastics, Other products
-

General layout of an integrated multigeneration system

Source: Dincer, . and Zamfirescu, Z. Int. J. Energy Res. 2012; 36:1403-1415.

Hepbash, A., YU 27/31
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Eu — é DO Single generation B Cogeneration [ Trigeneration B Quadgeneration
5 = AllE
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Coal Matural gas Solar Wind Hydro Geothermal Biomass Muclear

Farkl Gretim teknolojilerinde degisik enerji kaynaklarindan normallestirilmis
verimlilik siralamalari

Kaynak: Dincer, |. ve Acar, C. Smart energy systems for a sustainable future. Applied Energy 194 (2017) 225-235.
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4. Sonuglar

Burada vurgulanan GERDEMES unsurlari bir bitin olarak ele
alinmalidir,

Politikacilarin, egitmenlerin, arastirmacilarin, paydaslarin ve
vatandasglarin enerji ve kaynaklar: ekserji bazinda goz oniinde
bulundurmalari cesaretlendirilmelidir.

Bizler yoniimizi yeni firsatlara dogru ¢evirmeliyiz. Oyle ki
6lu halde kalmayalim. Bagka bir deyisle:

enerjetik bakimdan disiinmeyin, ekserjetik bakimdan distnin

Tim yollar Roma'ya, yani enerji/ekserji yonetimine gikar.

* BIR ANANONS
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8 Subat 2016'dan Beri Calisiyor...
20 Kasim 2017; Saat: 17:49
10,441 MWh
20 Kasim 2018; Saat: 22:56

15.799 MWh
m : Sisteme genel bakis | REELCOOP PV
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