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— AKTERM ENERJI

Hakkimizda [ About Us

Sirketimiz yenilenebilir enerji, enerji verimliligi, ORC, atik 1s1 geri kazanimi ve geri dénustim

alanlarinda hizmet vermek tzere istanbul’da kurulmustur.

insanoglunun yaktigi ilk atesten beri stiregelen enerji kaynaklarinin kullaniimasi strecinde
dogayla savagsma paradigmasi, ginimuzde etkisini gérdtigumuz iklim degisiklikleri
hukmUnu yitirmistir. Akterm Enerji, dogaya ragmen degil dogayla beraber dusturuyla
enerji kaynaklarimizin revizyonunun gerekliligini géz é6niine seren bu surecte, strdurdlebilir
gelecek igin razgar, biyogaz, hidroelektrik, jeotermal, glines gibi yenilebilir enerji
kaynaklarinin verimli, insan ve gevre guvenligi odakl kullanimi igin projeler tasarlamakta

ve uygulamaktadir.

Our company is to serve in the fields of renewable energy, energy efficiency, ORC Waste
heat recovery and recycling. It was established in Istanbul.

In the process of using energy resources that have been going on since the first fire that
human beings burned, the paradigm of fighting nature has lost its effect on climate
changes that we see today. Akterm Energy designs and implements projects for the
efficient, human and environmental safety-oriented use of renewable energy resources
such as wind, biogas, hydroelectric, geothermal, solar for a sustainable future, in this
process, which reveals the necessity of revision of our energy resources with its motto, not
despite nature, but with nature.
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—  AKTERMENERJI

Neler Yapiyoruz?

Basta Biyogaz Enerji Santralleri olmak Uzere bir gok &ézel ve spesifik alanda glnes enerji santralleri, rtzgar, hidroelektrik,
jeotermal, buhar ve organik rankine ¢gevrim santralleri alaninda hizmet veren uygulama, muhendislik ve taahhtt
firmasiyiz. Yenilenebilir enerji, enerji verimliligi ve geridénisum alanlarinda tasarim, uygulama, danigmanlik ve
muhendislik hizmetleri alaninda deneyimli ekibimizle birgok projeyi basariyla tamamladik.
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Yenilenebilir Enerji Enerji Verimliligi

Coépun Aynigtirilarak ve Yakilarak

RES — RUzgar Enerjisi
@ ga ens Bertaraf Edilmesi

BES — Biyogaz Enerjisi Enerji Performans Sézlegsmeleri

DES - Dalga Enerjisi Birlesik Is1 ve Gug Sistemleri

Organik Rankine Gevrimi ile Atik

GES - Glines Enerjisi Ist Kazanimi
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HES — Hidroelektrik Santrali

CEONCEONG,

JES - Jeotermal Enerji



AKTERM ENERJIi

Organik Rankine Cevrimi konusunda Dinya’nin en gelismis teknolojisini
kullanarak atik isidan enerji Gretme konusunda verimli Grtnler Greten, Dinya
Uzerinde 55 noktada aktif olarak ¢alisan, atik isidan elektrik Ureterek elektrik
Uretim verimini %10’a varan kapasitelerde arttiran, 3-4 yil gibi kisa bir zamanda
maliyetini gikaran ORC teknolojilerinin en gelismis Granu Triogen ORC artik
Akterm Group distributérligiande Turkiye'de... Diger ORC Urdnlerine gére
kurulumu, montaiji, tagimasi, kullanimi, bakim kolayligi gibi birgok avantaijlar
sunan Triogen ORC sisteminin kullanim alanlari da oldukga genistir.

Triogen ORC Sistemleri, biyogaz santralleri, maden gazi, ¢ép gazi, kojen&trijen
sistemleri, sebeke digi Uretim sistemleri, gemi endUstrisi, baca sistemleri,
kimya endustrisi, cam endustrisi, kati atik yakma, demir endUstrisi ve biyokutle
santralleri sistemlerinde sorunsuzca kullanilabilmektedir. Akterm Group olarak
ORC sistemlerinin en geligmis Uriind olan Triogen ORC teknolojisini Glkemize
getirmenin hakli gururunu yasiyoruz.

Kalite Belgelerimiz
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—— AKTERM ENERGY

What We Do?

It is an application, engineering and contracting company serving in the field of solar power plants, wind, hydroelectric,
geothermal, steam and organic rankine conversion plants in many special and specific areas, especially in Biogas
Power Plants. We are a company that provides design, application, consultancy and engineering services in the fields of
renewable energy, energy efficiency and recycling.

Energy Efficiency

Renewable Energy And Recyling

Solar Energy Waste Heat Recovery with ORC

@ Wind Ener @ Disposal of Garbage by Separation
9y and Incineration
Biogas Energy @ Energy Performance Contracts
Wave Energy @ Combined Heat and Power

Hydroelectric Power Plant

Geothermal Enegy
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AKTERM ENERGY

Is a short investment period of 3-4 years that produces energy-efficient
products from waste heat using the world’s most advanced technology in
the organic Rankine cycle, actively operating in 55 plant around the world,
and increases electricity production efficiency up to 10% by generating
electricity from waste heat. Triogen ORC, the most advanced producer of ORC
technologies that is paying off at the same time, is now in Turkey under the
distribution of Akterm Group.

The Triogen ORC system, which offers many advantages such as installation,
assembily, transportation, use and ease of maintenance compared to other
ORC products, has a wide range of use areas.

Triogen ORC systems can be used without any problems in biogas power
plants, mine gas, landfill gas, cogen & trigen systems, off-grid production
systems, shipbuilding, chimney systems, chemical industry, glass industry,
solid waste incineration, iron industry and biomass power plant systems.

As Akterm Group, we are proud to bring Triogen ORC technology, the most
advanced product for ORC systems to our country.
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AKTERM ENERJI

Neden Akterm Enetji?

Profesyonel Ekip Hizmet Kalitesi

Professional Team Quality Service
Alaninda egitimli, kendini sdrekli gtncelleyen, profesyonel, Ongorulebilir  tam  durumlart  dugtnerek tasarimiar
kolektif caligmanin bireyin énunde oldugunun farkinda olusturuyor kaliteli malzeme ve isgilik kullanarak projeleri
olan muUhendis, tekniker ve usta kadromuzla her tarlG hayata gegiriyoruz.

muhendislik problemine ¢ézim getiriyoruz.

We create designs by considering all foreseeable situations and
We bring solutions to all kinds of engineering problems with our implement the projects by using quality materials and workman-
engineers, technicians and masters who are trained in their fields, ship.
constantly updating themselves, and are aware that professional,
collective work is in front of the individual.

Zamaninda Teslim Guvenilir Hizmet

Timely delivery Reliable Service
Zamanin en 6nemli kaynak oldugunun bilincinde olan Musterilerimize ve tedarikgilerimize verdigimiz sézleri
yénetim kadromuzun liderliginde, kalite ve projeden 6dun tutuyor ve isin her safasinda kaliteden 6ddn vermeden
vermeden lojistik ve kaynak yénetimini dogru planlayarak kontrol sagliyoruz.

islerimizi zamanindan énce teslim ediyoruz.

We keep our promises to our customers and suppliers
Under the leadership of our management team, who is aware that and ensure control at every stage of the business witho-
time is the most important resource, we deliver our works ahead of ut sacrificing quality.
time by planning the logistics and resource management correctly
without compromising on quality and project.

Akterm Eneriji olarak, alaninda uzman deneyimli ekibimiz ile birlikte rizgar
santralleri, gines santralleri, jeotermal elektrik santralleri, hidroelektrik
santralleri, biyogaz enerji santralleri, enerji performans sézlesmeleri,
kojenarasyon, trijenerasyon, organik rankine gevrimi, atik is1 geri kazanim,
¢Op gazindan enerji Uretimi konularinda hizmetler sunmaktayiz.

As Akterm Energy, we provide services in wind power plants, solar power
plants, geothermal power plants, hydroelectric power plants, biogas
power plants, energy performance contracts, cogeneration, trigeneration,
organic rankine cycle, waste heat recovery, energy production from landfill
gas, with our experienced team of experts.
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Triogen ORC Sistemleri

DUnya’nin Bu Enerjiye Ihtiyaci Var!

Motor Uygulamalari

Gaz veya dizel motorlarla birlikte ORC enerji santralleri, ek yakit gerekmeden motorun gug cikisini %10'a varan
oranlarda arttirir. 1 — 3 MW gug aralidindaki motorlar igin, tek bir ORC en uygun segenektir. Bununla birlikte daha
buyuk, birden ¢gok motorlara modul seklindeki cesitli ORC'ler ile en uyumlu sekilde ¢alisir. ORC ayrica kombine isi
ve enerji modunda ¢alisabilir ve kurutma veya yerel merkezi isitma igin 1si saglayabilir. ORC motorun ¢alismasina
mudahale etmez.

Duanya’nin en buyuk enerji Gretim tesisleri atik isidan enerji Uretiminde Triogen ORC'yi tercih etmistir.

ORC Sistemleri Kurulum Potansiyelleri

ister 100 kw,ister 1 MW e igeriyor olsun , Triogen size uygun bir ¢ézUm sunar. En 350 °C derece’'lik yeterli i1siya sahip
oldugunuz surece, Triogen ORC (artik) isinizi elektrije dénustUrebilir. ORC Sistemlerini asadidaki potansiyel
alanlarda kullanabilirsiniz.

P Biyogaz, biyokUtle ve ¢ép gazi elektrik Gretim tesisleri

P Madencilik sektértinde kullanilan dizel jeneratérler

P> Trijenerasyon ve Kojenerasyon kurulu tesisler

P Endustriyel atik Isi giktill prosesler
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Biyokiitle Kombine Isi ve
Enerji Uygulamalari

Triogen ORC, enerji santralleri, yerel merkezi isitma sebekeleri ve kurutma prosesleri icin merkezi oimayan élgekte kombine isi ve
enerji Uretimi saglar ve sebekeye gug sunar. ORC Unitesi yilda 2.500—- 3.000 ton kati biyokutle tiketen 1,2 MWth firin ile kombine

edilmigtir. Triogen ORC'nin 530°C sicaklikta 940 kWth degerinde
tipik 1s1 girisi vardir ve 80°C ve daha yuksek sicakliklarda 170
kWe gug¢ ve 680 kwth ‘a kadar 1si saglar. Triogen ORC tedarikine
odaklanmigtir; ayrica, farkli  bruldrlerle sistem entegrasyonu
icin muhendislik destedi sunuyoruz. Triogen ORC'de baca gazi
dogrudan evaporatdre girer, boylece diger ORC ¢dzumlerinin

ihtiyag duydugu ara yag veya su gevrimi maliyeti ve karmasikhigini
ortadan kaldirir.

TRIOGEN ORC AVANTAJLARI

p Tasinmasi Kolay » otonom Galisma

p Montaji Kolay Degiskenliklere Uyum Saglamak

P Kullanimi Kolay Kolay Entegrasyon

» Bakimi Kolay Moduler Kurulum igin Uygun

P Kanitlanabilir Galigma Siresi Daha Yiiksek Sogutucu Sicakliklari

vV v v Vv VY

p Ylksek Performans YEKDEM Avantaijlari
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Triogen ORC Systems

The World Needs This Energy!

Engine Aplication

ORC power plants with gas or diesel engines increase the power output of the engine by up to 10% without the need
for additional fuel. A single ORC is the most appropriate option for engines in the 1-3 MW power range, however,
larger | multiple engines are best served with various ORCs in the form of modules. ORC can also operate in
Combined Heat and Energy mode and provide heat for drying or local district heating. ORC does not interfere with
the operation of the engine.

Major suppliers have approved to connect Triogen ORC to the exhaust of their engines.

ORC Systems Installation Potentials

Whether it involves 100 kWe or 1 MWe, Triogen provides you with a compatible solution. As long as you have sufficient
heat available of at least 350 oC, the Triogen ORC can convert your (residual)heat into electricity.

P Biogas, biomass and landfill gas power generation facilities
P> Diesel generators used in the mining industry
P Trigeneration and Cogeneration established facilities

P> Industrial waste heat output processes
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Biomass Combined
Heat And Energy

Triogen ORC power plants provide decentralized Combined Heat and Energy (Combined Heat and Energy) generation for local
central heating networks and / or drying processes and supply power to the grid. In the drawing above, the ORC unit is combined

with a 1.2 MWth furnace consuming 2,500-3,000 tons of solid bio-
mass per year. Triogen ORC has a typical heat input of 940 kWth at
530 ° C. and at temperatures of 80 ° C and higher, it provides 170
kWe of power and up to 680 kWth ‘of heat.

Triogen is focused on ORC supply; we also offer engineering sup-
port for system integration with different burners. In Triogen ORC,
the flue gas enters the evaporator directly, thus eliminating the
cost and complexity of the intermediate oil or water cycle required
by other ORC solutions.

TRIOGEN ORC ADVANTAGES

p Easy to Carry P> Autonomous Operation

P Easy to Install p Adapting to Changes

P Easy to Use p Easy Integration

P Easy to Maintain P Compatible for Modular Installation
» Provable Uptime P> Higher Coolant Temperatures

p High performance
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Ruzgar Enerjisi

Ruzgar, yeryGzundeki isi farki kaynakli ortaya gikan kuvvetlerin etkisi ile olugsan hava hareketidir. Bu hareketin olusturdugu
kinetik enerjiye ruzgar enerjisi adi verilir. Milattan énceki yillarda kullaniimaya baslanilan razgar enerijisi, denizlerde
yelkenli gemilere, karalarda ise, yel degirmenlerine ve rizgdar millerine ana gug kaynagi olmustur. Ozellikle bugday,

misir 8gutme ve su pompalama gibi gereksinmeler uzun yillar bu yolla ¢ézalmustar. RUzgar enerjisini elektrik enerjisine

doénusturen makinalara razgar tarbini denilir.

Rlzgar Gucu

RUzgdr guct mumkuan razgdr enerjisinin bir dlgimudur. Ruzgar gticy, rtzgdr hizinin kdbunun bir fonksiyonudur. Eger
razgar hizi iki misline gikarsa razgdardaki enerji sekiz faktérd ile artar. Bunun anlami sudur; razgar hizindaki kdguk
degisiklikler rizgar enerjisinde blyk degisikliklere neden olurlar. Ornegin, 12.6 m/s hizindaki bir riizgar ile Uretilebilecek
enerji miktari, 10 m/s hizindaki bir rizgardan tretilebilecek enerjinin 2 katidir.(10 = 1000, 12.63 = 2000).Yer segimi

veya 6lcuim hatalari ile yapilabilecek kaguk razgar hizi hatalari bir rizgar tarbini yatirrminda buydk hatalara neden
olabilmektedir. Bu nedenle, rizgdr turbini satin almadan énce, dogru ve surekli bir razgar galigmasi yapilmahdir.

Ruzgar Gucu

Ekonomik olarak uygulanabilir olmast igin, bir rizgér tirbini kurulacak yerde yillik ortalama en az 5.4 m/s (12 mph) razgar

hizi oimalidir. Ruzgardaki mimkin gag miktari ;

W = 0.5 r A v3 esitligi ile verilir.

W: gug/enerji r: hava yogunlugu A: kanat alani v: rizgdr hizi
Hava yogunlugu yukseklikle, sicaklikla ve hava cepheleri ile
degisir. Ruzgar gtict hesaplamalarinda, hava cephelerinin
etkisi 5Gnemsenmeyecek kadar kuguktur, bdylece hava
yogunlugu formula séyledir:

P=1325P/T

T: Fahrenheit + 459.69 olarak sicaklik

P: YUkseklige gére duzeltilmis Mercury basinci (inch)

Tipik ortalama hava sicakligi deniz seviyesine indirgenerek
hava yogunlugu icin bir standart deger kullanilabilir. Bu
durumda gug esitligi basit olarak agagdidaki hale gelir:
Basitlestirilmis GUg¢ Esitligi

Metrik Birimler

W =0.625 Av3

W: Gug (watt)

V: Ruzgar hizi (m/s)

A: RUzgér turbini kanatlari tarafindan stpuralen alan (m2)
A =TT r2 r: Rotor yarigapi (m)

Basitlestiriimis gug¢ esitligi denklemi, rizgar turbininden
elde edilecek gucun ampirik olarak hesaplanabilmesi
icin taretilmistir. Bu denklemden anlasilabilecedi gibi,

bir sistemden elde edilecek enerji, rizgar hizinin kabu ile
dogru orantilidir. Ayrica elde edilecek gug, rizgdr turbin
kanatlarinin stpurdagu alan dolayisiyla rotor yaricapinin
karesi ile orantilidir.
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Glnes Enetrjisi
Ulkemiz, cografi konumu nedeniyle sahip oldugu gunes enerjisi potansiyeli agisindan birgok tlkeye gére sansli

durumdadir. Glnes kusagi iginde yer almakta olup bu konuda énemli bir potansiyele sahiptir. Enerji ve Tabii Kaynaklar
Bakanhgi Yenilenebilir Enerji Genel Mudurltiga’'nan yapmis oldugu Guines Enerjisi Potansiyel Atlasi galismasi sonucunda

Turkiye’de 56,000 MW termik santral kapasitesine esdeger glnes enerji kapasitesi bulundugu ve bu potansiyelden
yararlaniimasi durumunda yillik ortalama 380 milyar KWh elektrik enerjisi Gretim imkaninin oldugu belirlenmistir.

Yenilenebilir Enerji Genel Mudurltgu tarafindan yapilan galismaya goére Turkiye'nin ortalama yillik toplam
gunesglenme siresi 2640 saat (gunluk toplam 7.2 saat), ortalama toplam iginim siddeti 1311 KWh/mz2-yil (gunluk
toplam 3.6 KWh/m?) oldugu tespit edilmistir.

Yogunlastiriimis Glinesg Enerjisi(CSP)

Yogunlagtiriimis glnes enerjisi (Concentrating Solar Power — CSP) teknolojileri, aynalari kullanarak genis bir alan yayilan
gunes 1sigini yansitip kigik bir alana konsantre olarak toplar ve i1siya (termal eneriji) dénastarir. Bu termal enerji de

elektrik Gretmek igin kullanilir.

Glines enerjisini yogunlastirma yéntemlerine gore farkli CSP sistemleri gelistirilmistir.

Parabolik Yansiticilar

Parabolik (oluk seklindeki)
yansiticilarin kullanildigi
sistemlerdir. Gunes 1$191
olugun odak noktasi
dogrultusunda uzanan ve
icinde sivi dolagan bir tlp
olan alici tarafindan toplanir.
Yansiticl, takip mekanizmalari
ile giin boyunca gunesi takip
eder.

Kompakt Yansiticilar

Yapisal olarak oluk yansitici
sistemlere benzeyen bu
sistemde guines 1s191, gok
sayida ince, uzun ayna
kullanilarak iginde sivi
dolasan bir ¢ift tape yansitilir.
Bu sistem hem daz aynalarin
parabolik aynalara gére
ucuz olmasindan 6turu
daha az maliyetlidir hem de
ayni buyukltkte bir alana
parabolik oluk sistemine
gére daha ¢ok yansiticl
konularak daha fazla gun
15191 toplanabilir.

Canak Yansiticilar

Canak seklinde tek bir
parabolik yansitici veya
parabolik ganak seklini
olusturacak sekilde
yerlestirilen ¢ok sayida kuguk
daz aynalardan olusan
sistemde yansiticilarin odak
noktasinda diger sistemlere
benzer sekilde siviigeren
alici bulunmaktadir. Yansiticl,
gunesi iki eksenden takip
eder. Diger sistemlerin aksine
1sitilan sivi buhar elde etmek
yerine stirling motorunda
enerji Uretimi igin kullanilir.

\

Enerji Kulesi

Bir kulenin Gzerinde bulunan
merkezi bir alici ve bu aliciya
gunes i1sinlarini yansitan

Gok sayida duz yansiticidan
(heliostat) olusur. Bilgisayar
kontrollt yansiticilar gunesi
iki eksende takip eder. Bu
sistemde digerlerine gore
¢ok daha yuksek sicakliklara
ulagmak mumkuandur; bu da
daha fazla enerji demektir.

Fotovoltanik Teknolojiler

Fotovoltaik hiicre denilen yari iletken malzemeler glines
1s1Igina maruz kaldiginda elektrik Gretir. Bu malzemelerden
yapiimis paneller ile elektrik Ureten sistemlere GlUnes

Enerjisi Santrali/GES) denir.
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Wind Energy

Wind is the movement of air that occurs with the effect of the forces arising from the heat difference on the earth. The
kinetic energy created by this movement is called wind energy. Wind energy, which started to be used in the years B.C,
has been the main power source for sailing ships on the seas and for windmills and wind shafts on land. Especially
needs such as wheat, corn milling and water pumping were solved in this way for many years. Machines that convert
wind energy into electrical energy are called wind turbines.

Wind Power Plant

Wind power is a measure of the possible wind energy. Wind power is a function of the cube of wind speed. If the wind
speed doubles, the energy in the wind increases by a factor of eight. This means: Small changes in wind speed cause
large changes in wind energy. For example, the amount of energy that can be produced by a wind speed of 126 m [ s is
twice the energy that can be produced from a wind speed of 10 m [ s (10 = 1000, 12.63 = 2000). can cause big mistakes in
investment. Therefore, before purchasing a wind turbine, an accurate and continuous wind study should be carried out.

Wind Power

To be economically viable, the location where a wind turbine will be installed should have an average annual wind
speed of at least 5.4 m [ s (12 mph). Possible amount of power in the wind

W = 0.5 r A v3 is given by the equation. V: Wind speed (m [ s)

W: power [ energy r: air density A: wing area v: wind speed A: Area swept by wind turbine blades (m2)

Air density varies with altitude, temperature, and weather A =TT r2 r: Rotor radius (m)

fronts. In wind power calculations, the effect of air fronts is

negligible, so the formula for air density is: The simplified power equation equation is derived so
P=1325P /T that the power to be obtained from the wind turbine can
T: temperature as Fahrenheit + 459.69 be empirically calculated. As can be understood from

P: Mercury pressure corrected for height (inches) this equation, the energy to be obtained from a system

A standard value for air density can be used by reducing is directly proportional to the cube of the wind speed. In
the typical average air temperature to sea level. In this addition, the power to be obtained is proportional to the
case, the power equation becomes simply: square of the rotor radius due to the area swept by the
Simplified Equality of Power wind turbine blades.

Metric Units

W =0.625 A v3

W: Power (watt)
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Solar Energy

Our country is fortunate compared to many countries in terms of its solar energy potential due to its geographical
location, it is located in the solar belt and has an important potential in this regard. Energy and Natural Resources
Ministry Renewable Energy Directorate General made clear that the Solar Energy Potential Atlas study results in Turkey
at 56,000 MW thermal power plant capacity equivalent to solar energy capacity is located, and that if the exploitation of
the potential annual average of 380 billion kwWh of electricity was determined that production possibilities make.

Renewable Energy The average annual sunshine duration of Turkey, according to a study conducted by the
General Directorate 2640 hours (daily total of 7.2 hours), average total solar radiation is 1311 kwh / m2-year (daily
total of 3.6 kWh / m?) was determined to be.

Concentrated Solar Energy (CSP)

Concentrating Solar Power (CSP) technologies, using mirrors, reflect sunlight spread over a wide areaq, collect it in a
small area and convert it into heat (thermal energy). This thermal energy is also used to generate electricity.
Different CSP systems have been developed according to the methods of concentrating solar energy.

Parabolic Trough
Reflectors

These are systems where
parabolic (groove shaped)
reflectors are used. The
sunlight is collected by the
receiver, which is a tube that
runs in the direction of the
focal point of the trough.
The reflector tracks the sun
throughout the day with its
tracking mechanisms.

Compact Linear
Frseshnel Reflectors

In this system, which is
structurally similar to groove
reflective systems, sunlight
is reflected to a pair of tubes
in which liquid circulates
using many thin and long
mirrors. This system is less
costly because flat mirrors
are cheaper than parabolic
mirrors, and more daylight
can be collected by placing
more reflectors in an area of
the same size compared to
the parabolic trough system.

Dish Reflectors

In the system consisting of
a large number of small flat
mirrors placed in a single
bowl-shaped parabolic
reflector or parabolic bowl
shape, the reflectors have
a liquid-containing receiver
at the focal point, similar to
other systems. The reflector
follows the sun in two axes.
Unlike other systems, it is
used for energy generation
in the stirling engine instead
of producing heated liquid
steam.

:\

Energy Tower

It consists of a central
receiver on top of a tower
and a large number of

flat reflectors (heliostats)
that reflect the sun’s rays

to this receiver. Computer
controlled reflectors follow
the sun in two axes. In this
system, it is possible to reach
much higher temperatures
than others; this means more
energy.

Photovoltaic Technologies

Semiconductor materials called photovoltaic cells
generate electricity when exposed to sunlight. Systems
that generate electricity with panels made of these
materials are called Solar Power Plants |/ SPPs.



Hidroelektrik
Santralleri

Yenilenebilir enerji kaynaklari arasinda en gok

kullanilan enerji Uretim sistemidir. En eski enerji
kaynaklarindan biridir. ilk olarak binlerce yil 6nce insanlar
akan sudan faydalanarak tahta bir tekeri gevirip tahil
6gutmuslerdir. Hidrolik enerji kaynagi sudur. Bu hedenle
hidroelektrik santrallar bir su kaynagi Gzerinde olmak
zorundadir.

Elektrigi uzun mesafelere ileten teknoloji bulunduktan sonra
hidrolik enerji daha da ¢ok kullanilir olmustur. Hidroelektrik
santraller akan suyun gucunu elektrige dénusturdrler. Akan su
icindeki enerji miktarini suyun akis veya dusus hizi tayin eder.
BUyUk bir nehirde akan su buyuk miktarda enerji tagimaktadir.
Ya da su ¢ok yuksek bir noktadan dusurulduginde de yine
yuksek miktarda enerji elde edilir. Her iki yolla da kanal yada
borular igine alinan sy, turbinlere dogru akar, elektrik tretimi
icin pervane gibi kollari olan tdrbinlerin dénmesini saglar.
Turbinler jeneratérlere baglidir ve mekanik enerjiyi elektrik
enerjisine dénustururler.Cesitli Ulkelerde oldugu gibi Ulkemizde
de kuguk hidroelektrik santrallerin siniflandirmasi santralin
kurulu gtcuine gére yapilmaktadir.

BRUT HIDROELEKTRIK TEKNIK HIDROELEKTRIK : P i
ENER;éCv%7¢R§IYELI ENERJi POTANSIYELI (KWh/YIL) TEKE'::IIE(R&E lfgfr)/r\‘lNosh:IY"E(Lll-"(%w:Iiiﬁ_gRlK

Afrika 4.000.000. 1.665.000 1.000.000

Asya 19.000.000 6.800.000 3.600.000

Avustralya / 600.000 270.000 105.000

Okyanusya

Avrupa 3.150.000 1.225.000 800.000

Kuzey ve Orta 6.000.000 1.500.00 1.100.00

Amerika

Guney Amerika 7.400.00 2.600.000 2.300.000

Dunya 40.150.000 14.060.00 8.905.000

Turkiye 433.000 216.000 127.000

Turkiye/Dunya(%) 1.007 1,54 1,84



Jeotermal Enerji

Yenilenebilir, strdurulebilir, tikenmez bir enerji kaynagi olmasi; Turkiye gibi jeotermal enerji agisindan sanslh tlkeler igin
bir 6zkaynak teskil etmesi; temiz ve ¢gevre dostu olmasi; yanma teknolojisi kullanilmadigi i¢in sifira yakin emisyona se-
bebiyet vermesi; konutlarda, tarimda, endustride, sera isitmasinda ve benzeri alanlarda gok amagli isitma uygulamalari
icin ideal sartlar sunmasi; rizgér, yagmur, gines gibi meteoroloji sartlarindan bagimsiz olmasi; kullanima hazir niteligi;
fosil enerji veya diger enerji kaynaklarina gére ¢ok daha ucuz olmasi; arama kuyularinin dogrudan Uretim tesislerine

ve bazen de reenjeksiyon alanlarina dénusturdlebilmesi; yangin, patlama, zehirleme gibi risk faktérleri tagimadigindan
guvenilir olmasi; % 95'in Uzerinde verimlilik saglamasi; diger enerji tarleri Gretiminin (hidroelektrik, gtnes, riizgar, fosil
enerji) aksine tesis alani intiyacinin asgari dizeylerde kalmasi; yerel niteligi nedeniyle ithalinin ve ihracinin uluslararasi
konjonktur, krizler, savaslar gibi faktérlerden etkilenmemesi; konutlara fuel-oil, mazot, kémur, odun tasinmasi gibi prob-
lematikler icermedigi icin yerlesim alanlarinda kullaniminin rahathgi; gibi nedenlerle blylk avantajlar saglamaktadir.

Yagmur, kar, deniz ve magma sularinin yer altindaki gézenekli ve ¢atlakl kayag kutlelerini besleyerek olusturduklari jeo-
termal rezervleri, yer alti ve reenjeksiyon kosullar devam ettigi muddetge yenilenebilir ve strdurulebilir zelliklerini korur-
lar. Kisa sdreli atmosfer kosullarindan etkilenmezler. Reenjeksiyon, jeotermal rezervuarlardan yapilan sondajh Gretimlerde
jeotermal akigkanin gevreye atiimamasi ve rezervuari beslemesi bakimindan, islevi tamamlandiktan sonra tekrar yer
altina génderilmesi igslemidir. Reenjeksiyon birgok Glkede yasalarla zorunlu hale getirilmistir.

Jeotermal Enerji'nin Faydalari

e Yenilenebilir, strdUrulebilir tikenmeyen eneriji gesitidir. e Kolay ve hizli sekilde 6 ay ila 1yil icinde devreye alinabilir,
e Temiz ve gevre dostudur. moduler olarak tasarlanabilir.
® 7/24 stabil Gretim yapilabildiginden elektrik uretiminde ® Yangin, patlama riski yoktur.
baz yuk santralleri olarak kullanilabilir.
e Diger yenilenebilir enerji kaynaklarina gére arazi ihtiyaci
minimumdur.




HYDROELECTRIC
POWER PLANT

Among the most renewable energy sources

It is the energy generation system used. It is one of the oldest
energy sources. First, thousands of years ago, people used
running water to turn a wooden wheel and grind grain. The
hydraulic energy source is water. Therefore, hydroelectric
power plants must be on a water source. After the technology
that transmits electricity over long distances, hydraulic energy
has been used even more. Hydroelectric power plants convert
the power of flowing water into electricity. The amount of
energy in the flowing water is determined by the flow or fall
rate of the water. Water flowing in a large river carries a large
amount of energy.

Or when the water is dropped from a very high point, a high
amount of energy is obtained again. The water, which is

taken into channels or pipes in both ways, flows towards the
turbines, enabling the turbines with arms like propellers to
rotate for electricity generation.Turbines are connected to
generators and convert mechanical energy into electrical
energy.

(6Wh/year) ENERGY POTANTIAL(KWh/year) (6Wh/year)
Africa 4.000.000. 1.665.000 1.000.000
Asia 19.000.000 6.800.000 3.600.000
Australia / 600.000 270.000 105.000
Oceania
Europe 3.150.000 1.225.000 800.000
North and Cenrtal 6.000.000 1.500.00 1.100.00
America
South America 7.400.00 2.600.000 2.300.000
World 40.150.000 14.060.00 8.905.000
Turkey 433.000 216.000 127.000
Turkey/Word(%) 1.007 154 1,84



Geothermal Gnergy

Being a renewable, sustainable, inexhaustible energy source; lucky to constitute a resource for countries such as Turkey
in terms of geothermal energy; clean and environmentally friendly; causing near-zero emissions since combustion
technology is not used; Providing ideal conditions for multi-purpose heating applications in residences, agriculture,
industry, greenhouse heating and similar areas; independence from meteorological conditions such as wind, rain and
sun; ready-to-use nature; much cheaper than fossil energy or other energy sources; the ability to convert exploration
wells directly into production facilities and sometimes into reinjection areas; be reliable since it does not carry risk fac-
tors such as fire, explosion, poisoning; Providing over 95% efficiency; other energy The need for the facility area remains
at minimum levels, contrary to the production of types (hydroelectric, solar, wind, fossil energy); Due to its local nature,
its import and export are not affected by factors such as international conjuncture, crises and wars; Convenience of use
in residential areas as it does not involve problems such as transportation of fuel-oil, diesel oil, coal and wood to resi-
dences; It provides great advantages for such reasons.

The geothermal reserves created by rain, snow, sea and magma waters by feeding the porous and cracked rock
masses underground maintain their renewable and sustainable features as long as the underground and reinjection
conditions continue. They are not affected by short term atmospheric conditions. Reinjection is the process of sending
the geothermal fluid underground after its function is completed, in terms of not throwing the geothermail fluid into the
environment and feeding the reservoir in drilling production from geothermal reservoirs. Reinjection is required by law in
many countries.

Geothermal Energy Advantages

e Renewable, sustainable, inexhaustible type of energy. e [t can be commissioned easily and quickly within 6
e It is clean and environmentally friendly. months to 1 year and can be designed as modular.
® |t can be used as base load plants in electricity genera- @ There is no risk of fire or explosion.

tion as it can be produced stably 24/7.
¢ The land requirement is minimal compared to other re-

newable energy sources.




Cop ayristirma tesisinde bertaraf
edilmek icin depolanan atiklar
yakilarak bertaraf edilebilir. Ortaya
cikan isi ile elektrik enerjisi Uretilebilir,
boélgesel isitma yapilabilir. Geligen
baca gazi antma teknolojileri ile sehir
merkezine yakin insa edilerek lojistik
maliyetleri dusartr, Cépler yakilarak
kutle olarak 1/10 oraninda azalir bu
sebeple ¢op bertarafinda daha az
arazi kullanilir. Ozellikle arazi sikintisi
ceken yerel yénetimler igin uygula-
nabilir bir ydntemdir.

—— HIiZMETLERIMiz
Copun Ayristirilarak ve

Yakilarak Bertaraf Edilmesi

Turkiyede kisi basi 1.2 kg gunltk ¢ép uretiimektedir. NUfusun yaklasik
80 milyon kisi oldugu g6z énune alinirsa gunluk olarak 96 bin ton ¢ép
Uretmekteyiz. Yerel yonetimler ¢dpleri vahsi ve dizenli depolama
sahalarinda depolamaktadir. Atik yogunlugunu 0,5 ton/m3 ortalama
olarak alinirsa hergtin 192 bin m3 Uk bir hacim kullaniimasi demektir.
Copumuzul metre yukseklik olacak sekilde depolasak hergun bize 192
dénum alan gerekir. Buda bize ¢ép bertaraf yéntemi olarak depola-
manin strdurulebilir bir ydntem olmadigini agikga géstermektedir.
Yerel yénetimler atiklarin bir problem olarak degil de bir kaynak olarak
degerlendirildigi yeni bir atik yénetim yaklagimina gegmek igin gerekli
adimlarr atmall ve bu yaklagim icin kentin ihtiyag duydugu idari, teknik
ve mali gereksinimleri uzun erimli bir planlamayla tanimlamaldir.

X3 L] o
Cop Ayristirma Tesisi
Kati atik ayirma tesisi, evlerimizden gikan ¢ép niteligindeki organik ve
inorganik maddeleri ayirma kabiliyetine sahiptir. Bunun yaninda geri
doéntstime katilacak inorganik maddeleri kendi igerisinde ayirarak
ikincil islem igin hazir hale getirir. Kati atik ayirma tesisi sahip oldugu
teknoloji sayesinde normal sartlarda 100 kisinin yapacady igi 15 kigilik
bir ekip yapabilecektir. Tam otomatik kontrol odasindan (SCADA)
ybnetilecek olan tesis; tromel elek vasitasi ile organik ve inorganik
atiklari birbirinden ayirir.
Sonrasinda cam, metal, aliminyum, plastik ve kagit artnlerini balis-
tik, optik ve eddy current seperatorler yardimi ile ayirmaktadir.. ileri
teknoloji Grinu olan bu seperatérler, ambalajlari renk, agirlik, kalinlk
ve manyetiklik gibi ézelliklerini kullanarak ayirmaktadir. Ayrilan
ambalaj atiklari balya pres makinalari vasitasi ile ilgili geri dénisim
tesislerine sevk igin hazir hale getirilir.




Enerji Performans Sézlesmeleri

ESCO Nedir?

ingilizcede Energy Service Company ( enerji
servis girketi) kelimelerinden turetilmistir.
isletmelerde kullanilan enerjinin daha verimli
kullanilmasi igin enerji tasarrufu projelerini
tasarlayan ve uygulamasini gergeklestiren,
saglanacak enerji tasarruf performansini ga-
ranti eden, projelerin uygulanmasi igin gerekli
olan finansmani saglayan/saglanmasina
aracilik eden ve gerektiginde enerjinin tedarik
edilmesini saglayan ve uyguladigi projelerle
ilgili risk yonetimini gergeklestiren midhendislik
firmasidir.

Enerji Performans
Sozlegsmesi(Esp) Nedir?

Enerji performans s6zlesmesi 5627 sayil Enerji
Verimliligi Kanununa gére tanimi; ‘Uygulama
projesi sonrasinda saglanacak enerji
tasarruflarinin garanti edilmesi ve yapilan
harcamalarin uygulama sonucu olusacak
tasarruflarla 6denmesi esasina dayanan
sozlesme'dir.

Enerji Performans
sézlegsmeleri(ESP) Nedir?

1-Firma tarafindan yapilan finansman;
firmanin binasinda veya igsletmesinde ESCO
tarafindan élgim ve etutlerle belirlenen
enerji verimliligi projesi igin gerekli her turlt
finansmanin kendi i¢ fonlarindan saglanmasi
ve daha sonra ESCO tarafindan projenin
uygulanmasiyla garanti edilecek tasarruf
miktariyla kargilanmasi esasina dayanir.
2-Projenin ESCO tarafindan finansmani;
enerji verimliligi projesinin finansmaninin
ESCO’nun 6z sermayesi veya kendisinin temin
edecegi fonlardan kargilanmasi demektir.
Bu konuda da Turkiye de bazi érnekler vardir
ancak bu érnekler de genellikle uluslararasi
baglantisi olan EVD'lerle sinirli kalmugtir.
3-Uglincii taraf finansman ise ESCO
modellerinin en yaygin olan finansman
taraduar. Enerji verimli projenin
gergeklestirilebilmesi igin gerekli borcu veya
krediyi kimin bor¢ alacagi ile ilgili olarak iki
farkli sekilde gergeklestirilebilir:

e Paylasimh Tasarruf Kontrati veya Sézlegsmesi

(PTS — Shared Saving Contract)

e Garanti Tasarruf Kontrati ve

Sézlegsmesi




Waste stored for disposal in the
waste separation facility can be
disposed of by incineration. With the
resulting heat, electrical energy can
be produced and district heating
can be made. With the developing
flue gas treatment technologies, it
reduces logistics costs by building it
close to the city center. Garbage is
incinerated and 1/10 mass is reduced,
so less land is used for garbage dis-
posal. It is a viable method especially
for local governments that have land
shortages.

—— SERVICES
Disposal of Garbage by

Separation and Incineration

Turkey produced 1.2 kg per day per person in the garbage. Con-
sidering that the population is approximately 80 million people,

we produce 96 thousand tons of garbage on a daily basis. Local
governments store garbage in wild and landfills. If the waste density
is taken as an average of 0.5 tons / m3, it means using a volume

of 192 thousand m3 every day. If we store our garbage at a height

of 1 meter, we need 192 acres every day. This clearly shows us that
storage as a method of waste disposal is not a sustainable method.
Local governments start taking the necessary steps to move to a
new waste management approach where waste is considered as a
resource rather than a problem, and define the administrative, tech-
nical and financial requirements the city needs for this approach
with long-term planning.

Garbage Separation Plant

The solid waste separation facility is capable of separating organic
and inorganic materials in the form of garbage from our homes. In
addition, it separates the inorganic materials to be recycled and
makes them ready for secondary processing. Due to the technol-
ogy, the solid waste separation facility will be able to do the work

of 100 worker using 15 worker under normal conditions. The facility
to be managed from the fully automatic control room (SCADA); It
separates organic and inorganic wastes from each other by means
of trommel sieve.

Afterwards, it separates glass, metal, aluminum, plastic and paper
products with the help of ballistic, optical and eddy current sepa-
rators. These separators, which are advanced technology products,
separate packages using properties such as color, weight, thickness
and magnetism. The separated packaging wastes are made ready
for shipment to the relevant recycling facilities by means of bale
press machines.




Energy Performance Contracts

What is ESCO?

It is comes from the words “Energy Service
Company” in English. It is an engineering
company that designs and implements
energy saving projects for more efficient use
of energy used in enterprises, guarantees the
energy saving performance to be achieved,
provides / mediates the financing required
for the implementation of projects and
provides energy supply when necessary and
carries out risk management related to the
projects it implements.

What is Energy
Performance Contract
(EpPC)?

Definition of energy performance contract
according to the Energy Efficiency Law No.
5627; ‘Contract based on guaranteeing the
energy savings to be provided after the
implementation project and paying the ex-
penditures with the savings that will occur as
a result of the application.

Energy Performance
Contracts (EPC)

1-Financing by the company; It is based

on the principle that all kinds of financing
required for the energy efficiency project de-
termined by ESCO in the building or operation
of the company through measurements and
studies are provided from its own inter-

nal funds and then covered by the savings
amount to be guaranteed by ESCO with the
implementation of the project.

2-Funding of the project by ESCO; It means
that the financing of the energy efficiency
project is met from ESCO’s equity or the funds
it will provide. There are also some examples
of Turkey in this regard, but has remained
generally limited to these examples at home
with international connections.

3-Third party financing is the most com-
mon type of financing among ESCO models.
Regarding who will borrow the loan or loan
required for the realization of an energy
efficient project, it can be carried out in two
different ways:

e Shared Saving Contract or Contract (PTS -
Shared Saving Contract)
e Guaranteed Saving Contract (GTS)




—  HIiZMETLERIMIZ
Kojenerasyon ve

Trijenerasyon Sistemleri

Petrol ve dogalgaz gibi fosil kaynakli, biyogaz ve ¢ép gazi gibi yenilene-
bilir enerji kaynakli yakitlarn yakilarak igten yanmali bir motor veya turbin
vasitasl ile elde edilen mekanik enerjiden elektrik ve isI enerjisini beraber
Ureten sistemlere Kojenerasyon sistemleri denir.

Termodinamigin l.ve 2.kanununa binaen, motor ve tdrbin gibi gi¢ makinalari,
yakitlardan mekanik enerji elde ederken ortaya buyuk miktarlarda isi agiga
clkmaktadir.

Klasik sistemlerde yakit %30-%40 verimle faydali enerjiye dénusturdlip
kullanilirken, kojenerasyon sistemlerinde isi enerjisinin de faydali enerji
olarak kullaniimast ile yakit %60-%70 seviyelerinde verimle faydall enerjiye
dénusttrulerek konfor isitma tesisatlarinda veya endustriyel proseslerin isi
ihtiyacinda kullanilabilmektedir.

Sicak Su Buhar Konut  Sanayl  idimlendirme

Atk Gaz

Buhar Endilstrisi

Atk Gaz s
Dandstdricedsd

Kojenerasyon Santrali Elektrik Enerjisi

EndUstriyel uygulamalarda enerjinin buydk gcogunlugu isitma, eritme, pisirme, tavilama, kurutma gibi 1si gerekli prosesler
icin kullanildigi g6z éntinde bulunduruldugunda kojenerasyon sistemlerinin enerji girdi maliyetlerini 3-4 yil gibi amortis-
man sureli yatinmlarla %20-%40 oraninda dusurmektedir.

Kojenerasyon sistemlerinden elektrik enerjisi ile beraber Uretilen sicak su veya buhar, absobsiyonlu sogutma sistemden
gecirilerek sogutma amaglh soguk su Uretilebilmektedir. Bu sekilde dizayn edilmis sistemlere; elektrik, isitma ve sogutma
intiyacini ayni anda karsilayabildigi igin “TRIJENERASYON” adi veriimektedir.



—— HIZMETLERIMIZz
Organik Rankine Gevrimi(ORC)

L]
Nedir?
Rankine gevrimi adini iskog Mhendis William John Macquorn Rankine’den almaktadir. Termodinamik bir gevrim olan ran-
kine is yapma elemani olarak akigkan bir gevrimdir. Genellikle enerji santrallerinde kullanilan gevrim akigkaninin isi kazan-
dirlarak veya isinin Uzerinden alinarak yaptigr hal degisimlerinden yararlanir. Cevrimin kritik noktasi hali hazirda isi kazan-
dirlarak sivi+buhar karigimi olan akigkanin sabit basingta isitiimaya devam edilerek doymus buhar haline getiriimesidir.
MuUteakiben is elemaninda genisleyen akiskan dolastigi cevrim icerisinde enerjisini bu elemana aktararak ise elde edilmesi-
ni saglar basincini ve sicakhigini dasurdr.
Verimli bir rankine gevriminde kazanilan isi is yapma kapasitenizi belirlediginden doymus fazda fazlaca kalabilmek sistem
verimi igin 6nem teskil eder. is yapma elemani girisi ile ¢ikisi arasindaki enerji farki kazanimlarimizi belirlemektedir. Bunun
icin ekstra isil degistiriciler kullaniimakta sisteme tekrar 1si kazandirabilmek mdmkun olabilmektedir.
Organik rankine gevrimi ise tim sistemin esktra bir i1si kazandirma iglemi olmadan akiskanin dogal olarak gevresinden ka-
zandidi isi ile is yaparak ilgili gevrimi tamamlamasi ile olugsmaktadir. Bu gevrim daha dasuk sicakliklarda hal degistirebilen
6zel akigkan ile yapilabilmektedir.

ORC Sistemleri Kullanim Amaci

ORC Ne Amagcla Kullanilir?

Guneg, 181, atik gibi bir takim i1s1 kaynaklarinin kullanilarak elektrik enerjisi elde amaciyla organik rankine gevrim sistemleri
kullanilir. Genellikle buyuk ve orta dlgekli gic santrallerinde tercih edilen bu sistemin su kullanilan sistemlere gére bazi
avantajlari géze garpmaktadir. Bu avantajlar arasinda korozyon tehlikesi digerlerine nazaran daha az olan hidrokarbon
bilesiklerinin akigkan olarak kullaniimasi gelir. Béylece akiskan, ttrbin kanatlarina daha yavas bir hizda ¢garpmakta ve
tarbin Smrandn daha uzun olmasini saglamaktadir.

Bir diger avantajda ORC sistemlerinde akigkanin hem dusuk sicaklik hem de duguk basing ile galigsmasi, sistem igindeki

ekipmanlarin termal geriliminin daha az olmasini saglamasidir. Bu avantajlar dtstk basing ve sicaklik kaynaklarindan
guc saglanmasi igin ORC sistemlerinin diger sistemlere gére daha tstin kilmaktadir.
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—— SERVICES
Cogeneration And

Trigeneration Systems

Cogeneration systems are systems that produce electrical and heat energy from
mechanical energy obtained by an internal combustion engine or turbine by burn-
ing fossil sourced fuels such as oil and natural gas and renewable energy sources
such as biogas and landfill gas.

Based on the Ist and 2nd laws of thermodynamics, while power machines such as
engines and turbines obtain mechanical energy from fuels, large amounts of heat
are released.

In conventional systems, fuel is converted into useful energy with 30-40% efficien-
cy, while in cogeneration systems, the fuel can be converted into useful energy
with an efficiency of 60% -70% by using heat energy as useful energy, and can be
used in comfort heating installations or in the heat needs of industrial processes.

Industry
Hot Water SteamHousing Air conditioning

Waste Gas Heat
Convertar

Cogeneration Plant  gectric Energy

Considering that the majority of energy in industrial applications is used for heat-required processes such as heating,
melting, cooking, annealing and drying, it reduces the energy input costs of cogeneration systems by 20% -40% with
investments with an amortization period of 3-4 years.

Hot water or steam produced with electrical energy from cogeneration systems can be passed through absorption
cooling system to produce cold water for cooling. For systems designed in this way; It is called “TRIGENERATION” because
it can meet the electricity, heating and cooling needs at the same time.



—— SERVICES
What is The Organic Rankine Cycle

(orc)?

The Rankine cycle is named after the Scottish engineer William John McCorn Rankin. Rankine, a thermodynamic cycle,

is a fluid cycle as a working element. It takes advantage of the phase changes of a circulating fluid, which is generally
used in power plants, by gaining or removing heat. The critical point of the cycle is to convert a liquid, a liquid + vapor
mixture, into saturated vapor by continuing to heat it at a constant pressure by gaining heat. Then, the expanding fluid in
the working element transfers its energy to this element in the cycle in which it rotates, thereby reducing its pressure and
temperature.

Since the heat gained in the effective rank cycle determines your work capacity, staying in the saturated phase for an
extended period is critical to system efficiency. The energy difference between the input and output of the work item de-
termines our gain. For this purpose, additional heat exchangers are used and it is possible to restore heat to the system.
On the other hand, the organic Rankine cycle occurs when the entire system completes the relevant cycle by working
with the heat that the fluid naturally acquires from its surroundings, without any additional heat recovery. This cycle can
be carried out with a special liquid that can change its state at low temperatures.

What is ORC used for?

Organic Rankine Cycle Systems are used to obtain electrical energy using certain heat sources such as the sun, heat
and waste. This system, generally preferred in large and medium-sized power plants, has some advantages over water
systems. One such advantage is the use of hydrocarbon compounds as fluids, which have less corrosion risks compared
to others. Thus, the fluid hits the turbine blades at a slower speed and ensures a longer turbine life.

Another advantage is that the fluid in ORC systems operates at lower temperatures and lower pressures, providing lower

thermal tension for the equipment in the system. These advantages make ORC systems superior to other systems for
supplying power from low heat and pressure sources.
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—— AKTERM ENERJI

REFERANSLARIMIZ I Referances

Seymen Enerji Santrali 1. Etap
Seymen Power Plant Ist Stage

Endustriyel tesisat, mekanik tesisat ve taahhut
islemleri Mechanical Installation Works Design and
Application

Baslangig Tarihi [ Start Date : 2019

Bitis Tarihi / End Date : 2020

solaklar Enerji Santrali [ solakiar Power
Plant

Endustriyel tesisat, mekanik tesisat, taahhlt
islemleri /Mechanical installation Works Design and
Application

Baslangig Tarihi / Start Date : 2013

Bitig Tarihi / End Date : 2015

Seymen Enerji Santrali 2. Etap

Seymen Power Plant 2nd Stage

Endustriyel tesisat, mekanik tesisat, taahht igslemleri
Mechanical Installation works design and application
Baslangig Tarihi [ Start Date : 2020

Bitis Tarihi / End Date : 2021

1
2
s
4
;

odayeri Enerji Santrali /
Odayeri Power Plant

Endustriyel tesisat, mekanik tesisat, taahhut islemleri
Mechanical Installation Works Design and Application
Baslangig Tarihi / Start Date : 2016

Bitig Tarihi / End Date : 2017




—— AKTERM ENERJI
REFERANSLARIMIZ I Referances

Kémiirciioda Enerji Santrali /
Kémdurcuoda Power Plant

EnduUstriyel tesisat, mekanik tesisat, taahhat igslemleri
Mechanical Installation Works Design and Application
Baslangig Tarihi / Start Date : 2012

Bitig Tarihi / End Date : 2014

Garanti Bankasi Levent Trijenerasyon
i§lemleri | Garanti Bank Levent Trigeneration

Transactions

Garanti Bankasi primet hatlar borulama iglemi /
Garanti Bank primary lines piping process
Baslangig Tarihi [ Start Date : 2015

Bitis Tarihi / End Date : 2016

Gebze Dilovasi Dogalgaz Kombine

Cevrim Santrali I Gebze Dilovasi Natural Gas
Combined Cycle Power Plant

EndUstriyel tesisat, mekanik tesisat, taahhit islemleri /
Industrial, mechanical installation, contracting operations

Baslangig Tarihi / Start Date : 2012
Bitig Tarihi / Finish Date : 2014

istag Enerji Tesisi Projesi

Istag Energy Facility Project

Mekanik Tesisati Projesi | Mechanical Installation
Project

Baslangig Tarihi / Start Date : 2014
Bitig Tarihi / Finish Date : 2015
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