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EDITORDEN /

Elif ATA ERDURAN

Teksan Jenerator Yonetim Kurulu Uyesi

Member of the Board of Teksan Generator

Degerli Okurlarimiz,

Pozitif Enerji Dergisi’'nin yeni sayisindan hepinize
merhaba...

Kiresel ekonomide pek cok sicak gelismenin
yasandigi 2018 yili markamiz acisindan
kalite citamiziylkseltmeye devam ettigimiz,
blyimemizi sirdirdigimuz bir yil oldu.

Dergimizin bu sayisinda Teksan Jenerator ile ilgili
son gelismeleri sizlerle kisaca paylasmaya devam
edecegim.

Zorlu streclerden basari ile gecmenin yolu
guvenilir bir marka olmaktan geciyor. Ceyrek
asirdir enerji sektoriinde givenilir glicin adi
olmaya devam ediyoruz. Her yil markamizi daha
ileri noktaya tasiyacak yeni calismalari hayata
geciriyoruz.

Markamiz acisindan gectigimiz yilin en onemli
gelismelerinden biri “Yetkilendirmis Yukumli
Sertifikasi [YYS)” almak oldu. Diinya genelinde

91 Ulkede gecerli olan bu belgeye Tirkiye'de
sahip olan az sayidaki sirketten biri olmaktan
gurur duyuyoruz. Yerinde gimrikleme, izinli
gonderici, ortak transit, avantajli transit gibi
ayricaliklara sahip oldugumuz bu belge sayesinde
musterilerimize ve is ortaklarimiza daha hizli
hizmet sunma sansi yakalayacagiz.

Yine ayniyitABD'nin en prestijli kalite belgesi
olan UL sertifikasini aldik. Boylece Uriinlerimizin
kalitesini bir kez daha tescillemis olduk. ABD
bizim en onemli hedef pazarlarimiz arasinda yer
aliyor. UL sertifikasi bu pazardan aldigimiz pay!
artirma noktasinda da onem tasiyor.

Uriinlerini 130°dan fazla iilkeye ulastirmayi
basaran global bir marka oldugumuzu kanitladik.
Markalasma serlvenimizde en onemli etaplardan
biri de Turquality Marka Destek Programi'na
katilmamiz oldu. Dis Ticaret Mistesarligi
tarafindan yuritilen Turquality Marka Destek
Programina alinmamiz, yurtdisi pazarlardaki
etkinligimizi artirirken marka bilinirligimize ivme
kazandiracak.

Calisanlarimiz ve is ortaklarimizla cok genis
bir aileyiz. Sadece birlikte calisip iretmeye
degil hayati paylasmaya inaniyoruz. Eylil
ayinda calisanlarimiz ve aileleriile Teksan

Aile Piknigimizi dizenledik. Bin kisilik dev bir
organizasyona déniisen Teksan Aile Pikniginde,

hep beraber oyunlar oynadik, sarkilar soyledik.
Uzun yillardir sirketimize hizmet eden
calisanlarimiza tesekkirlerimizi dagittigimiz
ddullerle sunduk. Buradan bir kez daha tim
calisanlarimiza markamiza katkilarindan dolayi
cok tesekkir ediyorum.

2018 Teksan Jenerator Global Bayi Toplantimizi
Kuzey Kibris Tirk Cumhuriyeti'nin Girne sehrinde
gerceklestirdik. Toplantimiza is ortaklarimizin
da aralarinda oldugu 40 farkli Glkeden 100'den
fazla kisi katilim gésterdi. Yurtici ve yurt disindan
gelen bayilerimiz, Urin ve hizmetlerimize yonelik
yenilikleri dinlemeninyani sira ikili gorismeler
gerceklestirme firsati da buldular. Tabi ki sadece
toplantiyapmadik, basta Saint Hilarion Kalesi ve
Girne Kalesi olmak Uzere Kibris'in tarihi ve dogal
guzelliklerini de birlikte kesfettik. Basarimizda
cok onemli payi olan is ortaklarimiza bir kez
daha tesekkir ederken is birliklerimizin artarak
strmesini diliyorum.

2019da sevdiklerinizle mutlu bir yil gecirmeniz
dilegiyle, keyifli okumalar...

Our Esteemed Readers,

Hello to you from the new issue of Positive Energy
Magazine...

2018 was a year in which many difficulties in the
global economy were experienced and which we have
continued to raise our quality standards regarding
our brand. In this issue of our magazine, | will
continue to share with you the latest developments
about Teksan Generator.

Being a reliable brand is the way to pass through
difficult processes successfully. For a quarter
century, we have continued to be the name that
comes to mind speaking of reliable power in the
energy industry. Every year, we carry out new studies
thatwill carry our brand forward.

One of the most important developments of our brand
during the previous year was to obtain "Authorized
Economic Operator Certificate” [AEO). We are proud
to be one of the few companies in Turkey possessing
this certificate that is valid in 91 countries across the
world. We will have the opportunity to provide faster
service to our customers and business partners
thanks to this certificate that we have privileges such
as on-site customs clearance, authorized consignee,
common transit, advantageous transit.

Again that year, we obtained the UL accreditation
which is the most prestigious quality certificate of the
USA. Thus, we once more have proven the quality of
our products. The USA is one of our most important
target markets. UL certification is also important in
increasing the share we receive from this market.

We also have proven that we are a global brand that
delivers its products to more than 130 countries. One
of the most important steps in our brand building
efforts was participating in the Turquality Brand
Program. Our involvement in the Turquality Brand
Support Program, which is being carried out by the
Undersecretariat of Foreign Trade, shall lever our
effectiveness in the global market and increase our
brand awareness.

With our employees and business partners, we

are a huge family. We not only believe in working
together for delivering business results but also

in sharing life. We organized «Teksan Family Day»
picnic in September with the participation of Teksan
employees and their families. Teksan Family Day
picnic turned into a giant organization of 1000
people, where we played games and sang songs.
We recognised our employees who have served our
company for many years by presenting them various
awards. Once again, | would like to thank all of our
employees for their contributions to our brand.

In 2018, Teksan Generator Global Commercial
Partners Summit was held in Kyrenia, The Turkish
Republic of Northern Cyprus. More than 100 persons,
most of who were our business partners from 40
different countries, participated in our event. Our
commercial partners, who came for the event from
Turkey and other countries, not only had the chance
of getting informed about the updates about our new
products and services but also hold the opportunity
of performing bilateral meetings. Of course, we didn’t
spend all our time in meetings, yet also discovered
the historical and natural beauties of Cyprus such

as Saint Hilarion and Kyrenia Castles. | would like to
once again thank all our business partners who have
a significant contribution to our success and wish that
our cooperation maintain the momentum.

We wish you a happy 2019 with your beloveds, enjoy
reading our magazine...
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YURT iCi PROJELERI /

Burak YIGITER Hakan GOKASAN
Uzman Proje Mihendisi Satis Sefi
Senior Project Engineer Sales Chief

ELAZIG SEHIR HASTANESI’NiN
KESINTiSiz ENERJISI TEKSAN
iLE EMiN ELLERDE / ELAZIG

Enerjide strekliligin hayati 6nem tasidigi saglik sektorinde kritik
projelerin kesintisiz enerjisini garanti eden Teksan, bolgenin en
blytk, diinyanin ise sayili hastaneleri arasinda yer alan Elazig

Sehir Hastanesi'nin enerjide ¢ozim ortagi oldu.

Elazig Sehir Hastanesi, toplam 1.038 yatak kapasiteli iki farkli
hastaneyi ve bir klinigi kapsayan entegre saglik kampusi olarak
operasyon sirekliligi Uzerine tasarlandi. En son teknolojiye sahip
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deprem izolatdrleri sayesinde olasi en siddetli deprem sirasinda
ve sonrasinda bile hicbir aksama yasanmadan tim operasyonel
faaliyetlerin devamliligi saglanmaktadir.

Elektrik enerjisinde hedeflenen operasyonel strekliligin en

énemli kriteri yedek gii¢c kaynaklaridir. Olasi bir enerji kesintisinde
sistemde ihtiyac duyulan enerji yedek glic kaynaklarindan saglanir.
Yedek giic kaynagi olarak kullanilacak olan dizel jeneratorlerin
enerji stireklilik cizelgesinde tasidigr 6nemin farkinda olan Teksan,
isletme yetkilileri ile birlikte uzun sireli miihendislik tasarimlari
ve hesaplamalarini yaparak enerji kesinti siresini minimize etti

ve enerji strekliligini maksimum seviyeye cikardi. Teksan'in
muhendislik gliciint ortaya koydugu proje titizlikle hayata gecirildi.

Teksan Jenerator; 14 adet 1900 kVA dizel jenerator seti ile bu kritik
projede yedek enerji glic kaynagi olarak sistemdeki yerini aldi ve
ylzde 100 enerji strekliligi saglandi. Enerji strekliligi saglanirken
sebeke kesintisi disinda olasi afet durumu ve bakim senaryolari
simlle edilerek hastanenin tim sartlarda enerjisinin saglanmasi
hedeflendi. Tim bu mihendislik calismalari sonucunda olasi
sebeke kesintisinde jeneratorlerin calismaya baslayip senkron
olarak 22 saniye gibi kisa bir siirede sisteme enerji vermesi
mumkdin hale geldi.

Ilk hedef olarak kesintisiz enerji saglandiktan sonra sistemin
minimum maliyet ve maksimum verim saglanmasi icin enerji
verimliligi konusunda da ciddi adimlar atild1.



YURT iCi PROJELERI /

THE UNINTERRUPTED
ENERGY OF ELAZIG STATE
HOSPITAL IS IN SAFE HANDS
WITH TEKSAN / ELAZIG

Ensuring the uninterrupted energy of critical projects in the health
sector, where continuity in energy is vital, Teksan became the solution
energy solution partner of Elazij State Hospital, one of the largest
hospitals in the region and one of the world’s best hospitals.

Elazi§ State Hospital was designed as an integrated health campus
consisting of two different hospitals with a total of 1,038 beds and

a clinic for operational continuity. Thanks to the state-of-the-art
earthquake isolators, it carries out all its operational activities even
during and after the most severe earthquake possible.

The most important criteria of the operational continuity in electrical

energy Is the backup power supplies. In the event of a possible power
failure, the energy required in the system is provided by the backup
power supplies. Being aware of the importance of diesel generators
to be used as a backup power source in the energy continuity chart,
Teksan minimized energy downtime and maximized energy continuity
by making long term engineering designs and calculations with the
organisation officials. The project showcasing the engineering power
of Teksan has been meticulously realised.

Teksan Generator took its place in the system under this project as
backup energy source with 14 units of 1900 kVA diesel generator sets
and provided 100 percent energy continuity. While energy continuity
was ensured, it was aimed to simulate all disaster conditions and
maintenance scenarios and to provide energy in all conditions. As a
result of all these engineering studies, it became possible to start the
generators in a possible network failure and to energize the system
within a short period of 22 seconds in synchronous manner.

After uninterrupted energy is supplied as the first target, serious
steps have been taken in energy efficiency to ensure the minimum
cost and maximum efficiency of the system.
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YURT iCi PROJELERI /

HASSAN GROUP
SIRKETLERINDEN
SITEKS, TEKIRDAG
FABRIKASINDA

Baris TAYLAN

Uzman Satis Sorumlusu TE KSAN

Sales Specialist

JENERATﬁR'Uv
TERCiIH ETTi / TEKIRDAG

Hassan Group sirketlerinden Siteks, Tekirdag Saray'da 30 bin
metrekarelik kapali ve 40 bin metrekarelik acik alana sahip
fabrikasinin kesintisiz enerjisini Teksan Jenerator'e emanet etti.
Siteks, Turkiye ve Avrupa’'nin en biyik kece Ureticilerinden biri
konumunda bulunuyor. Elektrik kesintisi halinde 1 adet 1900 kVA,
3 adet senkron 830 kVA dizel jeneratdr ile fabrikanin elektrik
ihtiyaciylzde yiz karsilandi.

Teksan, fabrikanin ihtiyaclari goz oniine alarak ozel gelistirilen
senkronize jenerator sistemleri ile enerji ylkinin birden fazla
jenerator tarafindan paylasilmasini sagladigindan daha ekonomik
ve islevsel bir cdziim sundu. Senkron sistem jeneratorlerin
omrind uzatirken rutin bakimlar sirasinda enerjide herhangi bir
kesinti yasanmamasini da garanti ediyor.

8 | Pozitif Eneriji | Positive Energy

POSI+IVE

ENERGY

SITEKS, ONE OF THE HASSAN
GROUP COMPANIES, CHOSE
TEKSAN GENERATORIN
TEKIRDAG PLANT / TEKIRDAG

One of the Hassan Group companies, Siteks has entrusted Teksan
Generator for the uninterrupted energy of its factory established on
30 thousand square meter covered and 40 thousand square meter
uncovered area in Saray, Tekirdag. Siteks is one of Turkey's and
Europe’s largest felt manufacturer. In the event of a power outage,
with T unit 1900 kVA, 3 synchronous 830 kVA diesel generators the
electricity needs of the factory can be met.

Teksan provided a more economical and functional solution as it
enabled the energy load to be shared by more than one generator
with specially developed synchronous generator systems, taking
the needs of the factory into consideration. The synchronous system
extends the life of the generators and ensures that there is no
interruption in energy during routine maintenance.



YURT iCi PROJELERI /

KAYNARCA-

SABIHA GOKCEN
METRO HATTI’NIN
ENERJISINI TAXI
GENERATOR
SAGLIYOR / ISTANBUL

Hakan SOYLU
Satis Yoneticisi
Sales Executive

Tirkiye'nin en genc ve en hizli blylyen jenerator kiralama
filosuna sahip Taxi Generator markasinin Turkiye'de yetkili tek
distributorid As Global Power, Istanbul trafigini rahatlatmak
amaciyla ylritilen projelerden biri olan Kaynarca- Sabiha
Gokcen Metro Hattiicin ihtiyac duyulan enerji coziminu Ustlendi.

Projenin tamamlanmasi ile Kaynarca'dan Sabiha Gokcen
Havalimani'na 13 dakikada ulasilmasi planlaniyor. Metro
calismasi bittiginde Kadikdy'den Sabiha Gékcen Havalimani'na
rayli sistemler ile 46 dakikada ulasmak mumkin olacak.

Kaynarca- Sabiha Gokcen Metro Hatti projesi 7,4 kilometre
uzunlugunda 4 istasyondan olusuyor. Metro hattinin 4
istasyonunun 6 saftinda projenin giic ihtiyacini karsilamak
lzere sebekeye destek 2.4 MVA stanby/2.2 MVA prime jenerator
setleri kullanildi. Projede yer alan jenerator setleri uzaktan
izleme ile 7/24 kontrol edilerek olasi bir ariza durumunda
Teksan ekiplerinin en kisa slirede arizaya midahale etmesive
calismalarin kesintiye ugramadan devam etmesi saglaniyor.

TAXI GENERATOR PROVIDES
THE ENERGY OF KAYNARCA-
SABIHA GOKCEN

METRO LINE/ISTANBUL

As Global Power, the only authorized distributor of Taxi Generator
brand in Turkey is the youngest and fastest growing generator rental
fleet of Turkey undertook the energy solution needed for Kaynarca-
Sabiha Gokcen Metro Line, one of the projects carried out in order to
relieve the traffic in Istanbul.

With the completion of the project, it is planned to arrive Sabiha
Gokcen Airport from Kaynarca in 13 minutes. When the subway
construction is finished, it will be possible to arrive Sabiha Gokcen
Airport from Kadikoy in 46 minutes with rail systems.

The Kaynarca-Sabiha Gokcen Metro Line project consists of 4
stations with a length of 7.4 kilometres. On the 6 shafts of 4 stations
of the subway line, 2.4 MVA standby/2.2 MVA prime generator sets
were used to support the power supply of the project. The generator
sets are monitored remotely 24/7 and in the case of a possible failure,
it is ensured that Teksan teams intervene the failure as soon as
possible for the operations to continue without interruption.
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YURT DISI PROJELERI /

Memis SIKSIK Hakan GOKASAN
Uzman Proje Mihendisi Satis Sefi
Senior Project Engineer Sales Chief

O0ZBEKISTAN’DAKI

NAVOi-2 DOGAL GAZ
CEVRIM VE ISI SANTRALININ
ACIL DURUM ENERJISI
TEKSAN iLE GUVENCE
ALTINDA / 0ZBEKISTAN

Dinya genelinde enerji talebindeki artis bu talebi karsilayacak
yeni enerji cozimlerinin gelistirilmesini zorunlu hale getiriyor.
Dogal gaz cevrim ve isi santrallerinin verim, yiksek glc, isletme
kolayligr gibi avantajlara sahip olmasindan dolayi bu tip enerji
santrallerinin kurulumu globalde artis egilimi gésteriyor. Bu
santrallerden biri olan Navoi-2 Dogal Gaz Cevrim ve Isi Santrali
Projesi, Ozbekistan'in baskenti Taskent'in 480 kilometre batisinda
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bulunan Navoi eyaletinde yer aliyor. Toplam kurulu glicti 450 MW
olan santralin kritik acil durum enerjisini ise dlnya capinda pek
cok projenin tercihi olan Teksan karsiliyor.

Santralin tim enerjisinin gitmesi durumunda, tirbinlerin yeniden
devreye alinmasi sireci bliylik onem tasiyor. Teksan, santralin
bu gibi durumlarda ihtiyac duydugu enerjinin siirekliligini projeye
ozel tasarladigi 1400 kVA dizel jeneratdr seti ile glvence altina
aldi

Proje acisindan kritik oneme sahip jenerator setiicin Teksan
mihendis ekibi, tim teknik detaylari 6zenle inceledi. Elde edilen
veriler dogrultusunda olasi bir elektrik kesintisinden sonra
santral tekrar devreye alindiginda jenerator seti santrale senkron
olup tim ylki kesintisiz olarak aktaracak sekilde tasarlandi.

Jenerator setinde voltaj kararliligi icin alternator dijital voltaj
regllatoru ile kontrol ediliyor. Alternator, “F class” surekli
calisma glici referans alinarak secildi. Scada sistemi tzerinden
alternatorin sargi ve rulman sicakliklari ve dizel motor verileri
izleniyor. Tim sahanin ayni saat bilgisine sahip olabilmesiicin
“slave-master” mantigi ile calisan ve sahanin "master clock”
sistemine bagli “slave clock” 6zelligine sahip cihaz ile zaman
senkronu saglandi. Jeneratdr setine ait dnemliveriler yedekli
fiber optik haberlesme agi tzerinden OPC haberlesme protokolu
ile merkezi kontrol odasina iletiliyor.

Dogalgaz cevrim santralinde konumlandirilan jenerator setleri;
TS EN 12285-2 sertifikali yakit tanki, ATEX sertifikali yakit izleme
sistemi ve yangin sondiirme sistemi ile donatildi. Jenerator
setleri 1 metreden 85dBA seviyesine sahiptir, bu 6zellik, jenerator
setlerinin -20°C ortam sicakliginda calismaya uygun konteyner
kabin icine alinarak saglandi.



YURT DISI PROJELERI /

|

l——-__E
===

|

EMERGENCY POWER

OF NAVOI-2 NATURAL
GAS CONVERSION AND
HEAT ENERGY PLANT IN
UZBEKISTAN IS UNDER
ASSURANCE WITH
TEKSAN / UZBEKISTAN

The increase in energy demand worldwide requires the development
of new energy solutions to meet this demand. Since natural gas
conversion and heat plants have advantages such as efficiency,
high-power and operational facilitation, this kind of energy plants

are increasing globally. One of these plants, the Navoi-2 Natural Gas
Conversion and Heat Energy Plant Project is located in the Navoi
Province, 480 kilometres west of Tashkent, the capital of Uzbekistan.
The critical emergency energy of the power plant where has a 450W
total installed capacity, is supplied by Teksan like all aorun the world.

If there is a power cut the process of re-commissioning the turbines
possesses great importance. Teksan assured the continuity of the

energy needed by the plant in such cases by the 1400 kVA diesel
generator set designed specifically for the project.

Teksan engineering team carefully examined all technical details
for the generator set which is critical for the project. After a

power outage in line with the data obtained, the generator set is
synchronized with the power plant and it is designed to transfer the
full load continuously.

The generator set is controlled by the alternator digital voltage
regulator for voltage stability. The alternator was selected with
reference to the "F class” continuous operating power. The winding
and bearing temperatures of the alternator and the diesel engine
data are monitored via Scada system. In order for the entire field to
have the same time information, time synchronization is provided
by the device working with “slave-master” logic and possessing the
“slave clock” feature connected to the “master clock” system. The
important datas of the generator set is transmitted to the central
control room via OPC communication protocol over the redundant
fibre optic communication network.

The Generator sets positioned in the natural gas cycle power plant
are equipped with TS EN 12285-2 certified fuel tank, ATEX certified
fuel monitoring system and fire extinguishing system. The generator
sets have 1 meter to 85 dBA level, this feature is achieved by taking
the generator sets into the container cabinet suitable for operation at
-20°C ambient temperature.
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Dinyanin en biytk mikro islemcisi intel, itk mikro islemcisini
Intel 4004 adiyla 1971 yilinda tanitti. O giinden bu gine bilisim
diinyasinda ¢cok sey degismesine ragmen dinyanin en bilinen
mikro islemci markasi olmayi strdirdyor. Ginimiuzde,
bilgisayarlarin biytk kisminda Intel isletmecileri kullaniliyor.
Sirket bu konumunu ise Ar-Ge calismalarina borclu...

Intel Teknoloji'nin Polonya'nin Gdansk sehrinde bulunan diinyanin
en biylk ve en onemli Ar-Ge Merkezi'nin toplam alani 26 bin
metrekaredir. Intel Ar-Ge Merkezi'nde bin 900 Bilgi Teknolojil-
eri Uzmani, calismalar yurutiyor. Dinyaca taninmis bu buyuk
isletmenin ihtiyac duydugu enerji destegini 130'dan fazla Ulkede
tercih edilen Teksan saglad.

Projede 85+3dBA@7m ses seviyeli 1500 kVA'lik dizel jenerator
seti kullanildi. Projenin ozellikleri kadar Intel Ar-Ge Merkezi
yetkililerinin istekleri dogrultusunda 6zel olarak tasarlanan jen-
erator seti; 40 feet konteyner, kritik tip egzoz susturucu, ek yakit
tanki, kacak sensord, yakit tasma alarmi, yakit tanki icin ayri oda
bolmesi ve ciftli ic kapidan olusuyor.



YURT DISI PROJELERI /

INTEL'S STRENGTH

IN TECHNOLOGY MET
TEKSAN’S EXPERTISE

IN SPECIAL PROJECTS

IN R&D CENTRE / POLAND

The world's biggest microprocessor manufacturer Intel has
introduced its first microprocessor in 1971 under the name Intel
4004. Since then, a lot has changed in the world of information
technology, but Intel continues to be the world’s most well-known
microprocessor brand. Today, most of the computers use Intel
operators. The company owes this position to its R&D studies...

The largest and most important R&D Centre of the world, located
in Gdansk, Poland, is 26 thousand square meters. At the Intel R&D
Centre, there are 1900 Information Technology Specialists carrying
out studies. Preferred in more than 130 countries, Teksan provided
the energy support needed by this world-renowned company.

The project included a 1500 kVA diesel generator set with a sound
level of 85+3dBA@7m. The generator set specially designed according
to the requests of the Intel R&D Centre authorities as well as the
features of the project consists of 40 feet container, critical type
exhaust muffler, additional fuel tank, leakage sensor, fuel overflow
alarm, separate chamber compartment for fuel tank and double
inner door.
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OZEL YAKITLI PROJELER /

Emin OZDEMIR
Kurumsal Misteri
Yéneticisi

Key Account Manager

GATE INSAAT, TEKSAN
SAYESINDE KAZAKISTAN'DA
KARLI CIKTI / KAZAKISTAN

Teksan, Kazakistan'da 2003 yilindan bugtine kadar bircok kilit
projeyi basariyla tamamlayan Gate Insaat'in Atyrau sehrinde
bulunan merkez ofisinde gelistirdigi kojenerasyon projesi ile bir
kez daha farkini ortaya koydu. Gate Insaat Merkez Ofisi, Teksan
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sayesinde cetin ve soguk gecen kis aylarinda elektrik enerjisi
yaninda isinma ihtiyacini en verimli yoldan karsilayabilecek.

Kazakistan'da dogalgazin maliyeti distk olmasina ragmen
elektrik enerjisi maliyetlerinin oldukca yiiksek olmasi
kojenerasyon projesiile elektrik Uretimini cazip hale getiriyor.
Elektrik dretimi yaninda isinma ihtiyaci da ayni sistemden
karsilaniyor. Gate Insaat merkez ofisi icin gelistirilen Teksan
kojenerasyon sistemiile 527 kWe elektrik glict ve 648 kWt isil
enerjisi Uretilerek sirketin ihtiyacina en uygun ve verimli cdziim
sunuldu.

Ozel projelerdeki deneyimi kadar genis servis adi ve satis sonrasl
hizmetleri ile de misterilerinin yaninda olan Teksan, diger
projelerinde oldugu gibi Gate Insaat’in Atyrau merkez ofisinde
kurdugu kojenerasyon projesini de uzaktan izleme ayricaligiyla
slrekli takip ederek gerektiginde midahale edebiliyor. Projenin
gelistirilmesi asamasindan kuruluma ve sonrasindaki bakim ile
takip streclerine kadar her asamada musteri memnuniyetini
saglamayi basarmasi Teksan't ayricalikli bir konuma tasiyor.

Gate Insaat, Teksan tarafindan gelistirilen enerji verimliligi
yiksek kojenerasyon projesinde elde ettigi kazanc sayesinde bir
baska projesinde de yine Teksan'i tercih etti.



NiSAN

33 OZEL YAKITLI PROJELER /

APRIL

GATE CONSTRUCTION
MADE A PROFIT BY CHOOSING
TEKSAN / KAZAKHSTAN

Teksan, once again demonstrated its difference in the new
cogeneration project it has realised in the headquarters of Gate
Construction in Atyrau. Gate Construction headquarters will be able
to meet the need of heating in addition to electrical energy during
hard and cold winter months thanks to Teksan.

Although the cost of natural gas is low in Kazakhstan, the fact that
electrical energy cost are so high makes electricity production
attractive with cogeneration project. Besides the electricity
production, the need for heating is satisfied by the same system. With
the Teksan cogeneration system developed for Gate Construction
head office, 527 kWe electric power and 648 kWt thermal energy were

produced and the most suitable and efficient solution was offered to
the company's needs.

With its wide service network and after-sales services as well as

its experience in special projects, Teksan is able to intervene by
remote monitoring the cogeneration project it has established at
Gate Construction Atyrau headquarters with the advantage of remote
monitoring as in its other projects. Teksan has a privileged position to
achieve customer satisfaction at every stage, from the development
phase of the project, to the installation and the subsequent
maintenance and follow-up.

Gate Insaat has preferred Teksan in another project thanks to the
profit it has achieved in the energy efficiency cogeneration project
developed by Teksan.
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IDEAL KENT ODULLU
PROJE YUZDE 90
ENERJi VERIMLILIGI
SAGLAYACAK /

Erhan TALAZ =

Kojenerasyon Sistemleri GAZ IANTE P
Satis Mudurd

Cogeneration Systems

Sales Manager

Teksan Jenerator, terziisi mihendislik
cozimleriile Turkiye ve yurtdisinda pek cok 6nemli projenin
kesintisiz enerjideki tercihi olmaya devam ediyor. Son olarak
Gaziantep Bilyiiksehir Belediyesi Biyogaz Uretim Tesisi'nin enerji
ihtiyacini yenilenebilir glic cézimleri ile karsilayan Teksan, enerji
verimliligine katkisini dev projelerle strdiriyor. Gunlik 10 bin
metrekiip biyogaz tiretilecek Biyogaz Uretim Tesisinde Teksan'in
biyogaz motorlu kojenerasyon sistemleri kullanildi.

Gaziantep'in 0guzeliilcesi Giindogan Koyii'nde kurulan tesis,
sehre ekonomik ve cevresel pek cok katki saglayacak. Tesiste
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kullanilan Teksan kojenerasyon ¢ozimleriile 3 bin 200 kisinin
yillik enerji ihtiyacini karsilayabilecek elektrik tretilirken

ylzde 90'a varan enerji verimliligi elde edilecek. Kojenerasyon
sisteminde Teksan imzasi tasiyan Biyogaz Uretim Tesisi projesi,
Uluslararasi Kent Arastirmalari Kongresi'nde Ideal Kent odiline
de layik goruldi.

Teksan, Tirkiye'nin en 6nemli projelerinden olan ve bu alanda
ornek teskil eden Gaziantep Blylksehir Belediyesi Biyogaz
Uretim Tesisi'nin enerji ihtiyacini iki adet 499 kWe MAN biyogaz
motorlu kojenerasyon sistemi ile karsiladi. Projeye 6zel Endistri
4.0 teknolojine uygun olarak gelistirilen kojenerasyon sistemi
sayesinde biyogazdan elektrik Uretilirken diger yandan isinma
ihtiyaci da karsilaniyor. Ustelik kojenerasyon cdziimleri uzaktan
izleme sistemi sayesinde cep telefonundan da takip edilebiliyor.
Kojenerasyon sistemlerinin en biiylik avantaji enerjinin
maksimum kullanilabilmesidir.

Boylesine onemli bir projede Teksan'in tercih edilmesinde
yaklasik ceyrek asirlik sektor tecriibesi ve 6zel projelerdeki
referanslari énemli rol oynadi.



NiSAN

33 OZEL YAKITLI PROJELER /

APRIL

IDEAL CITY AWARD-WINNING
PROJECT WILL PROVIDE

90 PERCENT ENERGY
EFFICIENCY / GAZIANTEP

Teksan Generator, continues to be the choice in many important
projects of uninterrupted power in Turkey and abroad with tailor-
made engineering solutions. Recently, satisfying the energy needs of
the Gaziantep Municipality Biogas Production Plant with renewable
energy solutions, Teksan continues its contribution to energy
efficiency with giant projects. In the biogas production plant where 10
thousand cubic meters of biogas per day shall be produced, Teksan's
biogas motor cogeneration systems have been used.

The plant established in Gundogan Village of Oguzeli District of
Gaziantep will provide economic and environmental contributions to
the city. With the Teksan cogeneration solutions used in the plant,
while energy that will meet the annual energy needs of 3 thousand

200 people will be generated, energy efficiency up to 90% will be
achieved. The Biogas Production Plant project by Teksan under the
cogeneration system was awarded the “Ideal City” award at the
International Congress of City Researches.

Teksan covered the energy need of the Gaziantep Municipality Biogas
Production Plant, which is one of the most important projects in
Turkey and is an example in that area with 2 units of 499 kWe MAN
biogas motor cogeneration system. Thanks to the cogeneration
system we developed in accordance with the project-specific Industry
4.0technology, while electricity is produced from biogas, the need
for heating is satisfied. Additionally cogeneration solutions can be
tracked via mobile phone, thanks to the remote monitoring system.
The greatest advantage of cogeneration systems is the maximum
utilization of energy.

About a quarter century of experience in the industry and references
in special projects have played an important role in the preference of
Teksan in such an important project.
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BUDAPESTE KAZAN
BiZ KEPCE

Istanbul’dan sadece iki saat gibi kisa bir
slirede ulasabildiginiz Macaristanin baskenti
Budapeste, son derece etkileyici bir sehir.
?MTA ERDURAN 1,3 Nehri tarafindan ikiye ayrilan sehrin
eksan Jenerator . X k 7
Yénetim Kurulu Uyesi - tarihi ve itk yerlesim merkezi Buda, yiksek
Member of the Board  bir tepeden Pest bolgesine bakiyor. Sehrin en
of Teksan Generator 4176 ve etkileyici kismi da bu dersek abartmis
olmayiz. Buda bolgesinde gezerken kendinizi
Istanbul’'daki tarihi yarimada bélgesinde
geziyormus gibi hissediyorsunuz. Kontrolll arac gecisi ve tarihi
dokusundan odiin verilmeden restore edilmis binalar ise aradaki
en énemli farklar olarak dikkat cekiyor. Budapeste'ye gelmisken
mutlaka gorilmesi gereken Buda Kalesi, Balikci Tabyasi,
Matthias Kilisesi ve Mary Magdalene Kulesi bu bélgede yer aliyor.

Gezimize Buda'dan baslamak istedigimiz icin meshur Zincir
Koprusi'nden yiriyerek bu bolgeye ulastik. Servis araclari
kullanarak tepeye ciktik. Bir diger yontem ise cokca tercih edilen
tarihi funikileri kullanmak. Budapeste kartimiz oldugu icin biz ilk
yolu tercih ettik. Tam bu noktada sehir ici ulasim, tarihi yerlere ve
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mizelere giris ve belirli noktalarda indirim saglayan Budapeste
karttan bahsetmek istiyorum. Biz Avrupa sehirlerinde genellikle
toplu tasima kullanmayi, bunun icin de birkac glinlik kombine
ulasim kartlari almayi tercih ediyoruz. Budapeste kart, ulasimi
ve sehir gezisinde yapilabilecek bitiin opsiyonlari ekonomik
olarak bir araya getirdiginden havaalaninda bu karti satin aldik
ve gezimize boyle basladik. Elinizde bu kart ve rehberi olunca
otomatik olarak gezilecek yerlere yonlendirilmis de oluyorsunuz.
Ulasim icin arac kiralamaya veya taksi kullanmaya hic gerek yok
clinkl metro, tramvay, otobUs, troleybils ve nehir gemilerinden
olusan bircok ulasim secenegi sizi istediginiz noktaya kisa siire
icerisinde tasiyor. Ayrica BKK Futar uygulamasini indirirseniz
bulundugunuz noktadan varis noktasina ulasim secenekleri
onlinize geliyor. Bitin ulagim araclarinda hem Macarca hem
Ingilizce yazilar ve anonslar var. Budapeste'de kolay kolay
kaybolmaniza imkan yok.

Buda bolgesinin diger en ilginc noktalarindan biri de

Gellert Tepesi... Gellert Tepesi, Tuna Nehri'ni boylu boyunca
gorebileceginiz manzarasiyla ylkseliyor. Tepede iki dev anit ve

bir magara kilisesi bulunuyor.140 metre yiksekligindeki tepeye
merdivenleri kullanarak yani yiriyerek cikmaktan baska bir
ulasim secenegi bulunmuyor. Ben cikarken cok zorlansam da en
glizel Budapeste fotograflarini cekeceginiz yer burasi oldugundan
yoruldugunuza degiyor dogrusu.



Budapeste'de gece olunca nehir kenarinda biytleyici manzaralar
ile karsilasiyorsunuz. Bitin képrilerin, nehir hattinda gorilen
tarihi yapilarin aydinlatmalari son derece etkileyici. O kadar ki
her noktada fotograf cekmek istiyorsunuz. Eger bizim yaptigimiz
gibi nehir turu yaparsaniz bu manzaralarin tadini nehir tGzerinden
sakince cikarabilirsiniz. Bunun icin yapmaniz gereken sey
Elisabeth Koprusu (Erzsébet hid) ve Zincir Képri (Szechenyi
Lanchid] arasinda kalan iskelelerden birinden kalkan turlardan
birine katilmak. Isterseniz aksam yemeginizi bu teknelerden
birinde yiyerek de turu uzatmaniz ve daha keyifli hale getirmeniz
mumkin.

Bircok kisinin yaptigi gibi konaklama icin Pest bolgesini sectik.
Bu bolgede cok fazla otel alternatifi var. Ayrica bircok restoran,
dikkan ve kafe de bu bélgede bulunuyor. Pest’in en meshur
simgesi nehrin kenarinda bitin gorkemi ile duran Parlamento
Binasi olarak dikkat cekiyor.

Sehrin en popliler noktalarindan bir digeriise UNESCO
tarafindan Dinya Mirasi olarak koruma altina alinana
Kahramanlar Meydani. Meydana ylirime mesafesinde olan
Széchenyi Kaplicalari'ni da gormenizi tavsiye ederim. Kaplicalari
ile Unld Budapeste'nin simge yerlerinden bu bolgeye giderken M1
metrosunu kullandik. Diger adi ile Millenium metrosu olan bu hat
dinyanin en eski metro hatlarindan. Zaten metroya indiginizde o
nostaljik havayi hissetmemeniz mimkiin degil.

Budapeste seyahatini bizim gibi Aralik ayiicin planlayanlari cok
glizel bir stirpriz bekliyor. Avrupa’nin en giizel Noel pazarlarindan
biri de Vorésmarty meydaninda kuruluyor. Cumartesi aksami
meydanda karsilastigimiz kalabalik ve cosku gérilmeye degerdi.
Noel pazari sayesinde Budapeste'nin tim yoresel tatlarina
ulastik, el sanatlarrile tanistik. Bir diger glizel pazar yeriise

St. Stephen Bazilikasi'nin bulundugu meydanda yer aliyor.
Bazilikanin Uzerine yansitilan isik oyunlari ve gérintiler mizik ile
birlestiginde festival essiz bir tat aliyor. Bu meydanlarda kurulan
yilbasi agaclarinin aydinlatmalari ve sislemeleri ise fotograf
cekmeden yanindan gecemeyeceginiz kadar goz alici...

Yerel mutfagi son derece zengin olan sehirde yemek konusunda
hic zorlanmadik. Macar mutfaginin tnli gulas corbasini

GEZi NOTLARI /

birden cok kere tatma firsati bulduk. En glizel yemegimizi ise
Budapeste'nin en popiler ve turistik alisveris noktalarindan

birisi olan Blyik Market (Central Market Hall] icerisindeki
Fakanal Restaurant'ta yedik. Tarihi bir bina olan Blylk Market
icerisinde hediyelik esyalari da barindiran biyuk bir halk pazari
olarak hizmet veriyor. Halk pazari demek alisveris demek.
Macaristan'da para birimi olarak Forint kullaniliyor. Her ne
kadar turistik yerler Euro kabul etse de sehir merkezinde Euro’yu
Forint'e cevirerek harcama yapmak daha mantikli oluyor.

Budapeste'ye gelmisken gezmenizi 6nerecegi miizeler ise,
Hungarian National Museum, harika tablolarin bulundugu
Museum Of Fine Arts, Museum Of Military History ve son olarak
kominizm zamaninda yasanilan sikintilarin anlatildigr House of
Terror Museum, hepsi de gezilip gorilmeye deger yerlerdi.

Andrassy ya da Vaci caddelerine yorgunluk kahvesiicmek veya
yemek molasi vermek icin ugrayabilirsiniz. Gece ise Kazinczy
caddesinde eglenceli vakit gecirilebilir.

Bir noktadan digerine giderken toplu tasima kullanmamiza
ragmen gun icerisinde 20-25 km yiriyorduk bu nedenle o kadar
cok yer gordik ki yazinin basligini Budapeste kazan biz kepce
koydum. Hepsini anlatamadim belki ama en ¢ok etkilendigim
yerlere deginmis oldum. Giderken cok tmitli oldugum Budapeste
Umitlerimi bosa cikarmadi. Ucus siiresi bakimindan yakin olmasi
ile ulasimi kolay, mutfagi lezzetli, gezilecek yerler bakimindan
zengin, gizel ve temiz bir Avrupa baskentini ziyaret etmenin
mutlulugu ile evimize dondik.
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WANDERING AROUND
IN BUDAPEST

Budapest, the capital of Hungary, is an impressive
city where you can reach within just two hours
from Istanbul. The city is divided into two by the
%ﬁgfﬁ;gg?ﬁ D_angbe_ R/'v_erand Buda, fhg f/'rstsettle'ment' of the
Yénetim Kurulu Uyesi - City s viewing the Pest region from a high hill. We
Member of the Board  won't be lying if we said that the most beautiful
of Teksan Generator o, i pressive part of the city is this. While you
are touring in the Buda region, you feel like you
are wandering in the historical peninsula region
of Istanbul. Regulated vehicle entry/exit and restoration of historical
buildings without compromising their historical tastes come out as
the most important differences. The must-see places such as Buda
Castle, Fisherman Bastion, Matthias Church and Mary Magdalene
Tower are located in that region of Budapest.

Since we want to start our trip from Buda, we reached that region
by walking upon the famous Chain Bridge. We went up the hill using
shuttles. Another method is to use the highly preferred historic
funicular. We chose the first route because we had a Budapest card.
At this point, | would like to talk about the Budapest card, which
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provides access and discounts for city transportation, historical
places and museums. We prefer to use public transport in European
cities and thus to buy combined transportation cards for a few days.
We purchased this card at the airport and we started our trip since
Budapest card economically combines transportation and all the
options available on the city trip. When you have this card and its
guide, you are automatically directed to places to visit. There is no
need to rent a car or take a taxi, as there are many transportation
options including metro, tram, bus, trolleybus and river ships to take
you to the location you want. Also, if you download the BKK Futar
application, you will be provided with the transportation options to
take you to the location of arrival. There are both Hungarian and
English articles and announcements in all means of transport. You
can not get lost in Budapest easily.

Gellert Hill is one of the most interesting points of the Buda region...
Gellert Hill rises with the view which you could see the Danube River
in full. There are two giant monuments and a cave church on the hill.
The 140-meter-high hill can be reached other than walking up the
stairs; so there are no other transportation option. Although it was
very difficult for me climbing up, It is worth it since this is the place
where you'll get the most beautiful Budapest photos.

When it is night in Budapest, you'll enjoy stunning views across the
river. The illumination of all the bridges and the historical buildings
seen in the river line is very impressive. So impressive that you want



to take pictures at every point. If you do a river tour as we do, you can
enjoy the views from the river calmly. To do this, one thing you need
to do is join one of the tours that start from one of the piers between
the Elisabeth Bridge (Erzsébet hid] and the Chain Bridge (Szechenyi
Lanchid). If you want to, you can have your dinner on one of these
boats and to extend the tour and make it more enjoyable.

We chose Pest region for accommodation as many people do. There
are too many hotel alternatives in this area. There are also many
restaurants, shops and cafe in this region. The most famous symbol
of Pest is the Parliament House, which stands by the river in all its
splendour.

One of the most popular points of the city is the Heroes Square, which
is protected by UNESCO as a World Heritage Site. | recommend you
to see the Széchenyi Thermal Springs, which are within walking
distance of the square. We used the M1 metro while going to this
region among the landmarks of Budapest which is famous for its hot
springs. This line, which is also known as the Millennium subway, is
one of the oldest metro lines in the world. It is impossible not to feel
the nostalgic air when you land on the subway.

There is a nice surprise for those who plan for a trip to Budapest for
December. One of the most beautiful Christmas markets in Europe
is set up on Vordsmarty square. The crowd and enthusiasm we have
seen on the square on Saturday evening was worth seeing. Thanks
to the Christmas market, we reached all the regional tastes of
Budapest and we seen the handicrafts. Another nice marketplace is
on the square where St. Stephen’s Basilica is located. The lights and
views reflected on the basilica provide a unique taste to the festival
combined with music. The lights and decorations of the Christmas
trees set up in these squares are that glamorous, as you can't pass by
without taking photos...

We had no trouble dining in the city, which has a very rich local
cuisine. We had the opportunity to taste the famous goulash soup of
the Hungarian cuisine more than once. We ate at Fakanal Restaurant,
which is located in the the Central Market Hall which is one of the
most popular and tourist shopping points in Budapest. The Central
Market Hall, a historical building, serves as a large public market
with souvenirs. The public market means shopping. In Hungary,

GEZi NOTLARI /

Forint is used as currency. Even though the tourist sites accept Euro
as well, it makes more sense to spend money in the city centre by
converting Euro to Forint.

While you are in Budapest, the museums that you would like to

visit, are the Hungarian National Museum, the Museum of Fine Arts
where magnificent paintings are showcased, the Museum Of Military
History and the House of Terror Museum where the problems during
communism period are explained.

You can stop by on the Andrassy or Vaci streets to have a coffee or
to treat yourself with a meal. At night, you can have fun at Kazinczy
Street.

Even though we used public transport from one point to another, we
have walked 20-25 km a day, so that we have seen so many places
that | have give the title “Wandering Around in Budapest” to the
article. Maybe I couldn’t tell them all, but | mentioned the places | was
most impressed with. Budapest, where | was very hopeful on my way
out, didn't disappoint me. We have returned home with the happiness
of visiting the beautiful and clean European capital, that is easy to
reach through a short flight, with delicious food and rich in terms
places tovisit.
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MIDDLE EAST ELECTRICITY
FUARI ALTIN SPONSORU
TEKSAN, TANITTIGI KOMPOZIT
KABIN KONSEPTI ILE
ETKINLIGIN ILGi ODAGI OLDU

Enerji sektortinin en onemli etkinligi olan Middle East Electricity
Fuari 5-7 Mart 2019 tarihlerinde Birlesik Arab Emirlikleri'nin
Dubai kentinde gerceklestirildi. Global markalarin yeni
teknolojileri ile govde gosterisi yaptigi ve her yil binlerce firmayi
agirlayan etkinlikte Altin Sponsor yine Teksan Jenerator oldu.
Ihracattaki sirekli gelisen performansi ile bir dnceki yila gére
%18 blyuyen sirket, 2019 yilinda sirdirmeyi hedefledigi ivmesi
icin en cok Ar-Ge ve yenilikci cizgisine glveniyor.

Buyil 44.su gerceklestirilen Dubai'deki fuarda Teksan, sadece
dizel glic cozlimleri ile degil ayni zamanda kojenerasyon-
trijenerasyon sistemleri ve Ar-Ge Merkezinde gelistirdigi

cizgi Ustl tasarima sahip kompozit kabin prototipi ile de fuar
ziyaretcilerinden buyuk ilgi gordd.

Teksan yeni kompozit kabini ile jeneratore renk katti...
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Teksan'in Uridn gamindaki son yenilikci Urin olarak yerini alan
kompozit kabin, daha kiicik hacmi ile yer sikintisini ortadan
kaldirirken az parcali gévdesi ile montajda yaklasik ytzde 50
zaman tasarrufu sagliyor. Kompozit malzemeden Uretilen kabin
yumusak hatlarinin tersine darbelere karsi cok daha dayanikli
ve paslanmazlik 6zellige sayesinde dért mevsim acik havada
kullanilabilme avantajina sahip. Ilk kez Middle East Electricity
Fuarinda tanitilan Grinin bu yoniyle tasarim ve mimari
projelerde farklilik arayanlarin tercihi olmasi bekleniyor.

Kojenerasyon-Trijenerasyon Cozimleri, verimliligi %90a
cikartirken karbon emisyonunu %40 oraninda azaltiyor...

Tirkiye'nin itk yerli kojenerasyon sistemini tUreten Teksan,
elektrik ve isi enerjisine ihtiyac duyan isletmelere ylksek verimli
ve doga dostu cozimler sunuyor.

Hastane, fabrika, Alisveris Merkezi, Aritma Tesisleri ve hatta
Ciftliklerde bile kullanim imkani bulunan dogalgaz-biyogaz
tabanli bu sistemler enerji dontisiim kayiplarini ciddi oranda
azaltirken yakittan birden fazla formda enerji elde edilmesini
sagliyor. %90'a varan enerji verimliligi saglamalari ile
isletmelerin enerji giderlerinde onemli tasarruflar saglayan
kojenerasyon-trijenerasyon cézimleri sayesinde firmalar
yatiriminin geri donisini 2-3 yil gibi kisa bir siirede alabilirken
ayni zamanda karbon emisyonlarini da %40 oraninda azaltiyor.



TEKSAN, THE GOLD SPONSOR
OF MIDDLE EAST ELECTRICITY
EXHIBITION, WAS IN THE
SPOTLIGHTS WITH ITS
COMPOSITE CANOPY CONCEPT
LAUNCH DURING THE SHOW

Middle East Electricity Exhibition, the most important event in the
energy industry, held in-between 5th-7th of March 2019 in Dubai,
United Arab Emirates. Teksan once again became the Gold Sponsor
of the show, an event welcoming thousands of companies where
global brands make an appearance with their new technologies. The
company, realized a 18% increase in revenues compared to previous
year thanks to its ever-growing export sales performance, relies on
its strong R&D and innovative approach for maintaining its growth
momentumn in 2019.

During the event, which was held for the 44th time in Dubai, Teksan
drew great attention of the visitors not only with its diesel power
generation products but also with its cogeneration-trigeneration
systems and its ground-breaking composite canopy design, which
was innovated in Teksan R&D Center.

With its new composite canopy, Teksan gave a magic touch to
generator sets...

Composite Canopy, the latest innovation in Teksan's product range,
provides ease in storage via its compact design and reduces
assembly time by 50% thanks to its less fragmented body parts. In
contrast to its curvy structure that is made of composite material,
the canopy is impact-resistant and can be used outdoors during all
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the seasons thanks to its anti-corrosion characteristic. The product,
which was launched for the first time during Middle East Electricity

Exhibition, will most likely be the choice of the professionals that are
in search of uniqueness in designs and architectural projects.

Cogeneration [CHP] and Trigeneration (CCHP] Solutions increase
efficiency up to 90% while to decrease carbon emission by 40%...

Teksan, the manufacturer of the first domestic cogeneration (CHP:
Combined Heat and Power] system applied in Turkey, delivers highly
efficient and environmentally friendly solutions for the corporations
that need electricity and heat energy. These natural gas and
biogas-based systems, which can be used in hospitals, factories,
shopping malls, treatment facilities and even in farms, reduce
energy conversion losses significantly and enable the production of
energy more than one form. Cogeneration and trigeneration systems
that deliver significant savings on the energy expenditures of the
establishments via energy efficiency up to 90% they provide, also
decrease the payback period of the investment to a short span such
as 2-3 years while to reduce carbon emission by 40%.

us will be to realise faster deliveries abroad.
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TEKSAN, UL SERTIFIKALI
URUNLERINI POWER-GEN 2018
FUARINDA TANITTI

Enerjive elektrik alaninda sektoriin en biytk
organizasyonlarindan biri olan Power-Gen International 2018
Fuari bu yil 4-6 Aralik tarihlerinde Orlando’da gerceklestirildi.
Etkinlige UL sertifikasina sahip Urlnleri ile katilan Teksan
Jenerator, fuar katilimcilarindan yogun ilgi gordd.

Farkli Ulkelerden binlerce katilimci ve ziyaretciyi bulusturan
Power-Gen Fuari sirasinda Teksan, ABD'nin en prestijli Griin
kalite ve glvenligi sertifikasi olan UL belgesine sahip ¢coziimlerini
tanitti.

Dinyanin en koklu Urtin sertifikasyon kurumlarindan biri olan
Underwriters Laboratories tarafindan yapilan tim kalite ve
guvenlik testlerini basariyla gecerek UL sertifikasini almaya
hak kazanan Teksan, Amerika pazarindan aldigi payr artirmaya
odakland.
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TEKSAN, PROMOTED ITS UL
CERTIFIED PRODUCTS DURING
POWER-GEN 2018 EXHIBITION

Power-Gen International 2018, one of the biggest events in energy
and Electricity Technologies in the World, was held during 4th-éth of
December in Orlando. Teksan Generator, which participated in the
Show with its UL certified products, captured great attention of the
visitors during the exhibition.

Teksan displayed its products that have UL certification, the most
prestigious product quality and safety certificate of the USA, during
the event where thousands of exhibitors and visitors gathered.

Teksan, which entitled to receive UL certificate after passing all
quality and safety tests conducted by Underwriters Laboratories, one
of the world’s long-established certification institutes, focused on
increasing its market share in America continent.
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TEKSAN MARCUS EVANS
TELEKOM ENERJI VERIMLILIGI
KONFERANSI’NA KATILDI

Telekom sektdrine yonelik en prestijli etkinliklerden biri olarak
anilan "Marcus Evans Telekom Enerji Verimliligi Konferansi” 15-
16 Ekim tarihinde Istanbul’da gerceklestirildi. Teksan Jenerator
de telekom sektdrinde enerji verimliliginin konusuldugu bu
prestijli etkinlikte yerini aldi ve TUBITAK isbirligi ile gelistirdigi
Tarkiye'nin ilk hibrit cozUmlerinin tanitimini yapti. Ziyaretcilerden
yogun ilgi géren “Teksan Hibrit Gu¢ Sistemleri” etkinlik
kapsaminda yapilan birebir gériismelerin de en dikkat ceken
Urlnleri arasindaydi.

Teksan Hibrit Gic Sistemleri, degisken devirli bir motor ile giines
ve riizgar enerjisine entegre bir sekilde kullanilma 6zelligine
sahip. Yenilenebilir enerjilere entegre calisma 6zelliklerinin yani
sira verimlilikleriile 6ne cikan hibrit Grinler, yakit tiketimini
ylzde 65'e varan oranda distrerek hem cevreyi koruyor hem de
ekonomik bir yatirim vaat ediyor. Bu yeni nesil teknoloji ile motor
calisma siresiylzde 80e varan oranda diserken azalan servis
frekansi ve ihtiyac duyulan teknik personel sayisiile de isletim
masraflarinda ciddi tasarruflar saglaniyor. Distk isi, karbon ve
gurdltd emisyonlarinin yani sira azalan yakit ve isletim giderleri
ile 6ne cikan hibrit sistem, yatirim matliyetini 1,5 yil gibi kisa bir
strede amorti ediyor.

Hibrit jeneratort Turkiye'de ilk kez gelistiren Teksan, bu alanda
diinyanin da sayili Ureticileri arasinda yer aliyor.
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TEKSAN HAS ATTENDED
MARCUS EVANS TELECOM
ENERGY EFFICIENCY
CONFERENCE

‘Marcus Evans Telecom Energy Efficiency Conference”, one of the
most prestigious events for the telecom sector, was held in Istanbul
on October 15-16. Teksan Generator took part in this prestigious
event to discuss the telecom sector and improve energy efficiency
and presented Turkey's first hybrid solutions which it has developed
with the cooperation of TUBITAK. “Teksan Hybrid Power Systems”
attracted great interest from the visitors and was one of the most
noteworthy products in one-on-one meetings.

Teksan Hybrid Power Systems is able to be used integrated with
solar and wind energy with a variable speed motor. Hybrid products,
which stand out with their efficiency in addition to the integrated
features of renewable energies, reduce fuel consumption by up to 65
percent, both protecting the environment and promising an economic
investment. With this new generation technology, engine running
time is reduced by up to 80 percent and provides significant savings
in operating costs while decreasing the service frequency and the
number of technical personnel needed. Hybrid system with low heat,
carbon and noise emissions, as well as reduced fuel and operating
costs, returns the investment cost in a short period of 1.5 years.

Developing hybrid generator in Turkey for the first time, Teksan also
ranks among the world'’s leading manufacturers in this field.



TEKSAN VE ELEKTRIK
MUHENDISLERI ODASI EGITIM
iSBIRLiGI

Teksan Jenerator olarak 2018 yilinda Elektrik Mihendisleri Odasi
ile ortak diizenledigimiz “Jenerator ve Kesintisiz Gl¢c Cozimleri”
icerikli teknik seminerlerimiz katiimcilardan yogun ilgi gord.
Antalya, Ankara, Istanbul, Bursa, Konya, Adana’daki Elektrik
Mihendisleri Odalari (EMO] ile gerceklestirmis oldugumuz
seminerlerde Teksan Jenerator'iin uzman muhendislerijenerator
uygulamalari ve bakimina dair pratik bilgileri de iceren teknik
sunumlar yaptilar..

EMQO dyesi olan farkli kuruluslardan kisilerin katildigi seminerde
jenerator ile ilgili c6zimlerin yaninda Teksan'in fark yaratan ozel
mihendislik uygulamalari hakkinda faydali bilgilere yer verildi.

SEMINERLER /

TRAINING COOPERATION
BETWEEN TEKSAN AND
CHAMBER OF ELECTRICAL
ENGINEERS

As Teksan Generator, our technical seminar about Generator and
Uninterrupted Power Solutions”, which we organized jointly with
the Chamber of Electrical Engineers in 2018, continues and there
have been a big interest from the participants to the five seminars
held so far. Teksan Generator's specialised engineers make a
technical presentation including practical information on generator
applications and care.

In the seminar which persons from different organisations have
participated, in addition to the solutions on generator, there were
beneficial information on special engineering applications of Teksan
that made a difference.
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TRIJENERASYON VE
KOJENERASYON SISTEMLERI
TEKNIK EGITIMI

Teksan fabrikasinda ve Tuzla Devlet Hastanesi’'nde verilen
egitime Il Saglik Mihendisleri ile birlikte Tuzla Devlet Hastanesi
teknik personeli katildi. Katilimcilara hastanelerdeki santrallerin
calisma prensipleriyaninda tim kojenerasyon ve trijenerasyon
sistemleri hakkinda da bilgiler verildi. Teksan'in Tuzla Devlet
Hastanesi'nde kurdugu trijenerasyon jeneratérleriile egitim
uygulamali olarak tamamland.
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TRIGENERATION AND
COGENERATION SYSTEMS
TECHNICAL TRAINING

Provincial Health Engineers and technical staff of Tuzla State Hospital
attended the training which is given by engineers of Teksan in Tuzla
State Hospital and Teksan factory. The participants were informed

on the operational principles of the power plants in hospitals as well
as all cogeneration and trigeneration systems. Training has been
carried out with the trigeneration generators installed at Tuzla State
Hospital by Teksan.
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HiBRIT JENERATOR TEKNIK
SEMINERI / KENYA

Teksan olarak itk defa Kenya'da 11 Ekim tarihinde dizenlemis
oldugumuz Hibrit Jenerator ve Hibrit Glc Sistemleri seminerimiz
enerji sektorinde oldukca ilgi gordu.

Kenya'daki onemli mihendislik kuruluslari ve Telekom
sektorinden katilimcilara hibrit glic sistemleri tanitilarak bu
konuda egitim verildi. Teksan'in cevreci enerji coziimlerinin
Kenyali mihendislerce daha iyi taninmasi ve projelerinde de
kullanmalari acisindan oldukca verimli gecen bir egitim oldu.

SEMINERLER /

-

HYBRID GENSET TECHNICAL
SEMINAR / KENYA

Hybrid Generator and Hybrid Power Systems seminar, which
we organized as Teksan for the first time in October 11 in Kenya,
attracted great attention in the energy industry.

Hybrid power systems were introduced to the participants in
important engineering organizations and telecom industry in Kenya.
It was a very fruitful training for Teksan's environmentally friendly
energy solutions to be better known and used by Kenyan engineers.
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KESINTISiZ 6GUC COZUMLERI

SEMINERI / TAYLAND

12 Eylil tarihinde Tayland Bangkok'ta Teksan'in ilk defa

i/

duzenledigi seminere 39 kisi katildi. Seminerde Teksan Urin

gamive mihendislik cozimleri hakkinda katilimcilara bilgiler
aktarildi. Teksan Jenerator'iin Tayland'da saglik sektori basta
olmak Uzere bircok alanda basarili projelere imza attigi is ortagi
ile birlikte dlizenlenen seminer marka bilinirligini artirmanin
yaninda Teksan'in sirdirdlebilir isbirliklerine ve marka degerine

yaptigi yatirimi géstermesi acisindan da 6nemliydi.
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UNINTERRUPTED POWER
SOLUTIONS TECHNICAL
SEMINAR / THAILAND

On September 12th, in Bangkok, Thailand, 39 people attended the
seminar organized by Teksan for the first time. The participants were
informed about Teksan product range and engineering solutions.

In addition to increasing the brand awareness of Teksan Generator,
the seminar, which was held in Thailand with a successful business

partner in many areas, was also important for Teksan's sustainable
cooperation and brand value investment.

BAYi TEKNIK
EGITIMLERI /
TURKIYE

15-19 Ekim 2018 tarihleri arasinda
Teksan bayilerine yeni cikan

Teksan marka filtreleri hakkinda
bilgiler aktarildi. Filtrelerin Uretim
standartlarindan dlcilerine,
laboratuvar testi standartlarindan
calisma prensiplerine kadar pek cok
alanda bilgi verildi. Teksan'in glincel
uygulamalari hakkinda detayli bilgiler
verilen bayi egitimleri 2019 yilinda da
devam edecek.

DISTRIBUTOR
TECHNICAL
TRAININGS /
TURKEY

On October 15-19, 2018, Teksan dealers
were informed about the new Teksan
brand filters. Information on many
areas such as production standards of
filters, laboratory test standards and
working principles have been provided.
The dealer trainings where detailed
information on the current practices of
Teksan will be provided will continue in
2019 as well.
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Aydinlik Gazetesi
Aydinlik Newspaper
27.11.2018

Diinya Gazetesi

Dunya Newspaper
Ii!ﬂ!:l YETRILEHDIRILMIS YRKOMLY
19.12.2018 ETRILEMDIRILMIG
SERTIFIKASI ALD

TOTAL'IN TERCIHI ST T
TEKSAN JENERATOR e

Tebzan Ar-Gie eldbinin pelyticdigi Tarkhe'nin ik
hbrit jeneratie, ddmya ¢ apexda prosetards tercih

Capital Dergisi

Capital Magazine Electrotech Dergisi
01.11.2018 Electrotech Magazine
01.12.2018
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Kibris Gazetesi
Kibris Newspaper
01.10.2018

Electricity Turkey Dergisi
Electricitiy Turkey Magazine
01.10.2018
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ICT Media Magazine
01.12.2018
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TEKSAN DUNYA’'NIN iLK
MARKA DESTEK PROGRAMI
OLMA OZELLIiGi TASIYAN
TURQUALITY’YE KABUL EDILDI

Turquality, diinya capinda glclu Turk markalari yaratma hedefi
ile kurulan bir destek programi. Kesintisiz enerji cozimleri
alaninda diinya markasi olma yolunda emin adimlarla ilerleyen
Teksan Jenerator, Turquality Marka Destek Programi'na girmeye
hak kazandi.

Turquality, uluslararasi pazarlarda markalasma potansiyeli
tasiyan trlnleri olan Turk sirketlerinin, tGretimlerinden
pazarlamalarina, satislarindan satis sonrasi hizmetlerine kadar
biutdn surecleri kapsayacak sekilde yonetsel bilgi birikimi,
kurumsallasma ve gelismelerini saglayarak kendi markalariyla
diinya capinda taninmasi ve Turk Mali imajinin gelistirilmesini
amaclayan devlet destekli tek markalasma programi olmayi
strddruyor. Turk markalarinin trinleri, hizmetleri ve markalari

ile tim dinyada taninmasini saglamak icin gelistirilen Turquality,

catisi altina girmek marka bilinirliginin artirilmasi ve rekabet
Ustlinligu kazanmak bakimindan énem tasiyor, ayni zamanda
markalara prestij ve itibar da kazandiriyor.

Uriin kalitesi, yenilikci cizgisi, imza attigi referanslari ile 130°dan
fazla llkede tercih edilen Teksan, kabul edildigi Turquality Marka
Destek Programi ile global marka olma yolunda emin adimlarla

ilerlemeye devam ediyor.

34 | Pozitif Enerji | Positive Energy

POSI+IVE

ENERGY

TEKSAN WAS GRANTED FOR
TURQUALITY, THE FIRST
BRAND SUPPOT PROGRAM IN
THE WORLD

Turquality is a brand support program established with the objective
of building up worldwide Turkish brands. Teksan Generator, which
proceeds with the firm steps on the path of becoming a world-known
brand in uninterrupted energy solutions industry, enlisted in the
Turquality Brand Support Program.

Turquality maintains the title of being the only state-funded brand
support program aiming to promote the recognition of Turkish
goods in the world through providing managerial know-how,
institutionalization and development in @ manner to cover all
processes of the Turkish companies that have products with branding
potential starting from production to marketing and from sales to
after-sales services. Entering the Turquality program, in which
Turkish brands are promoted in order to be recognized with their
products, services and brands in the global arena, is important for
increasing brand awareness and gaining competitive advantage as
well as prestige and reputation.

Thanks to its product quality, innovative solutions and strong
references, Teksan, the choice of customers in more than 130
countries, takes firm steps forward to become a global brand with
Turquality Brand Support Program.
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TEKSAN YETKILENDIRILMis
YUKUMLU SERTIFiKASI ALDI

Teksan Jenerator, Turkiye'de “Yetkilendirmis Yakumlu Sertifikasi
(YYS)" alan ayricalikli sirketler arasina katildi. Tirkiye'nin en
fazla ihracat yapan sirketleriarasinda yer alan Teksan, sahip
oldugu bu uluslararasi statl sayesinde ihracat agini genisletirken
kiresel rekabetteki gliclini de artiracak.

Gumrik ve Ticaret Bakanligi'nin ihracat ve ithalatta gimrik
islemlerini kolaylastirmak icin 2013 yilinda tlkemizde de
uygulamaya koydugu Yetkilendirilmis Yukimld Sertifikasi
(YYS] ya da uluslararasi adi ile Authorized Economic Operator
(AEQ), basta Avrupa Birligi ve ABD olmak tzere diinyada 91
llkede gecerliolan bir sistem. YYS Belgesi firmalara; yerinde
glmrikleme, izinli gonderici, ortak transit, avantajli transit
gibi ayricaliklar sagliyor. Uluslararasi ticarette givenligi
saglamayi hedefleyen Yetkilendirilmis Yikimli Statlsu;
glmrik ylkidmliliklerini yerine getiren, mali yeterlilige ve
glvenlik standartlarina sahip firmalara veriliyor. YYS Belgesi
icin basvuran firmalarda glvenilirlik yaninda glimrik idaresine
benzer bir ortami sunabilecek yeterli altyapi ve calisanlarin
varligi araniyor.

Uluslararasi alanda da biiylk avantaj saglayan Yetkilendirilmis
Yukumlu Sertifikasi sahibi olabilmek icin gereken sartlari yerine
getiren Teksan Jenerator, bu sertifika ile kazandigi ayricalikli
konum ile yerinde giimrikleme yapabilmenin yolunu acti. Bu
sayede gumruk islemlerini kendi tesislerinde yapabilecek olan
Teksan, YYS Belgesiile musterilerine ve is ortaklarina daha hizli
hizmet sunarken maliyetlerini de dusurecek. Yetkilendirilmis
Yukumlu Stattsinin getirdigi bir diger kazanc ise yurtdisina daha
hizli teslimatlar gerceklestirilmesi olacak.

TEKSAN RECEIVED
«AUTHORIZED ECONOMIC
OPERATOR» CERTIFICATE

Teksan Generator has joined among the privileged companies in
Turkey with "Authorized Economic Operator Certificate”. Teksan,
one of Turkey's top ten exporting companies, will also increase the
strength in global competition while expanding its network with that
this international status thanks to export sales.

The Ministry of Customs and Trade has implemented the Authorized
Economic Operator system which is a system that is valid in 91
countries, especially in European Union and USA in order to facilitate
the export and import customs operations. AEO Certificate provide
advantages to companies such as on-site customs clearance,
permitted sender, common transit, advantageous transit. The
Status of Authorized Economic Operator aiming to ensure security
in international trade is given to companies that meet their customs
obligations and have financial adequacy and safety standards. In
addition to reliability, the existence of sufficient infrastructure and
the employees who can offer a similar environment to the customs
administration is sought for the companies applying for AEO
certificate.

Fulfilling the conditions to be granted an Authorized Economic
Operator Certificate which provides a great advantage in the
international arena, Teksan Generator has opened up the way to
make customs clearance on the spot with its privileged position
gained with this certificate. In this way, Teksan will be able to carry
out customs operations within its own facilities and will lower its
costs while providing faster service to its customers and business
partners with the AEQ Certificate. Another advantage brought by
the Authorized Economic Operator Status will be to realise faster
deliveries abroad.
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TURKIYE AR-GE ORTAK AKIL
TOPLANTISI

Teksan Yonetim Kurulu Baskani Ozdemir Ata, 19 Eylil 2018
tarihinde Bahcesehir Universitesi Besiktas Kampiisii'nde
gerceklesen Tirkiye Ar-Ge Ortak Akil Toplantisi'na katild.
Tirkiye Ihracatcilar Meclisi liderliginde Ar-Ge alaninda ileri
gelen sirketlerin ve sivil toplum kuruluslarinin yoneticilerinin
bulustugu yuvarlak masa toplantisinin katilimcilari, Kobi'lerle
Ar-Ge potansiyelini artiracak stratejiler hakkinda géruslerini
paylastilar.

Diinyada 130°dan fazla Ulkeye Urtnlerini sunan ve dev
projelerin glvenilir enerji ¢c6zimi ortagi olan Teksan'in
blylme stratejilerinde Ar-Ge yatirimlari dnemli bir yer tutuyor.
Farklilasmanin ve rekabet Ustlinligi kazanmanin katma degeri
ylksek yenilikci trtinler gelistirme kabiliyetinden gectigine
inanan sirket bu giine kadar imza attigi itkleri Ar-Ge'ye borclu.
Kuruldugu giinden bugiine teknolojiye yatirim yapmanin
gelecege yatirim yapmak olduguna inanan Teksan, bu vizyon
dogrultusunda heryil Ar-Ge calismalarina ciddi bitceler
ayiriyor. Ar-Ge departmanini 2005 yilinda kuran Teksan, 2017'de
Turkiye'nin Ar-Ge Merkezleri arasina katildi.

Tlrkiye'de Ar-Ge'ye en cok yatirim yapan sirketlerden biri
olarak biytme hedeflerini gerceklestirebilmek ve 6zellikle
global pazarlarda rekabet avantajini korumak amaciyla Ar-Ge
calismalari hiz kesmeden devam ediyor.
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TURKEY R&D COMMON SENSE
MEETING

“Chairman of the Teksan Board of Directors, Ozdemir Ata has
participated the R&D Common Sense Meeting held in Bahcesehir
University Besiktas Campus on September 19th 2018. The
participants of the round table meeting where managers of the R&D
companies and non-governmental organisations have gathered
under the leadership of Turkey Exporter’'s Assembly have shared
their views on the strategies that shall increase the R&D potential of
SMEs.

R&D investments are an important part of the growth strategies of
Teksan, which exports its products to more than 130 countries in the
world and is a reliable energy solution partner of giant projects. The
company believing that it must develop innovative products in order
to obtain the differentiation and to obtain competitive edge, owes its
firsts to R&D. Since its foundation, Teksan believes that investing in
technology is to invest in the future, and it allocates material budgets
to R&D activities every year according to this vision. Establishing the
R&D department in 2004, Teksan has joined among the Turkish R&D
Centres.

As one of the companies that make most investments to R&D in
Turkey, it continues its R&D studies in order to meet its goals and to
safeguard its competitive edge especially in global markets.
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TEKSAN GLOBAL BAYi
TOPLANTISI KUZEY KIBRIS
TURK CUMHURIYETI’NDE
GERCEKLESTIRILDI

Enerji sektorinin onci markasi Teksan Jenerator, geleneksel
hale gelen Global Bayi Toplantisini 28-30 Eyliil 2018 tarihlerinde
Kuzey Kibris Tirk Cumhuriyeti'nin diinyaca tnlid Girne sehrinde
gerceklestirdi.

40 farkli Ulkeden gelen 100°den fazla katiimcinin bulundugu
toplanti, Satis ve Pazarlamadan Sorumlu Yonetim Kurulu Uyesi
Burak Basegmezler'in yaptigi acilis konusmasi ile basladi.
Konusmasinda Teksan'in ceyrek asirlik hikayesi, trin gamindaki
yenilikler, sirket hedefleri ve gelecek vizyonunu paylasan Burak
Basegdmezler, "Birlikte daha giicliylz” mesaji verdigi Teksan is
ortaklarina 2018 yilindaki basarilarinin ve yakalanan biyime
ivmesinin 2019 yilinda da sirecegini belirtti.

Bu organizasyon icin Dinya'nin dort bir ucundan gelen Teksan is
ortaklari, toplantilar sirasinda 2018 yili degerlendirmeleri, triin
ve hizmetlerdeki yenilikler, sirket hedefleri ve gelecek vizyonunu
ilk agizdan dinleme firsati bulduklari gibi ayni zamanda ikili
gorusmeler de gerceklestirdiler.

Etkinligin ikinci gini Saint Hilarion ile Girne Kalesi ve sehir
merkezine yaptiklari gezilerle Kuzey Kibris'in etkileyici tarihi
mekanlari ve benzersiz dogal glzelliklerini kesfeden misafirler
Kibris'in zengin yerel mutfagindan en glizel érnekleri de tatma
firsati buldular.

TEKSAN GLOBAL COMMERCIAL
PARTNERS SUMMIT WAS HELD
IN THE TURKISH REPUBLIC OF
NORTHERN CYPRUS

Teksan Generator, a pioneering company in the energy industry,
organized its traditional Global Commercial Summit in-between
28th-30th of September in Kyrenia, which is a world re-nowned city of
The Turkish Republic of Northern Cyprus.

Summit, in which more than 100 persons from 40 different countries
participated, started with the opening speech of Burak Basegmezler,
Member of the Board/Responsible from Sales and Marketing. Burak
Basegmezler, who shared Teksan's quarter century brand story,

new updates in its product range, company objectives and corporate
vision in his speech, has given «Together, Stronger» message to
Teksan's commercial partners, and indicated the success and growth
momentum that were realized in 2018 will also be maintained in 2019.

Teksan's commercial partners, who came from all over the World to
attend this event, not only had the chance of hearing business review
of 2018, updates upon innovations in products and services, company
objectives and corporate vision from the first person, but also had the
opportunity to perform bileteral meetings during the organization.

Guests, who explored impressive historical places and unique natural
beauty of Northern Cyprus with their tours during the second day

to Saint Hilarion Castle and Kyrenia Castle as well as to the old city
center, also were in with a chance of tasting the best samples from
the rich local cuisine of Cyprus.

Giving the message “Together, we are Stronger” message to the
business partners in the opening speech, Board Member responsible
from Sales and Marketing, Burak Basegmezler said; “With the power
we receive from our business partners, we leave a year which we
continued our success in Turkey and in the global scale behind. In
2019, we aim to maintain our growth momentum and to to achieve
new successes in production and export”.
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TEKSAN CALISANLARI AiLE
PiIKNiGINDE KEYIFLi SAATLER
GECIRDI...

Teksan calisanlari istanbul Cekmekoy'deki Cinar Et Mangal
Tesisleri'nde diizenlenen Teksan Aile Pikniginde bir araya geldi.
Teksan Yonetim Kurulu Baskani Ozdemir Ata ve Yonetim Kurulu
Uyesi Yunus Teksan'in konusmasi ile baslayan piknikte, Teksan
calisanlari aileleriile birlikte keyifli saatler gecirdiler. Ilginin
buyik oldugu piknige 1000 kisi katild.

Teksan calisanlari giizel havanin tadini cikarirken katildiklari
aktivitelerle eglenmeyi de ihmal etmediler. Yapilan cekilislerde
calisanlarin cesitli hediyeler kazandigi Teksan Aile Pikniginde
ayrica sirkette 5, 10, 15 ve 20 yilini tamamlayan 170 calisana
“Emege Saygl” plaketleriverildi. 23 Nisan Ulusal Egementlik ve
Cocuk Bayrami'nda Teksan calisanlarinin cocuklari arasinda
dizenlenen resim yarismalarinda dereceye giren dort cocuk ayni
glin hediyelerine kavustular.

Bu piknik organizasyonu ile Teksan calisanlari ile birlikte buyuk
bir aile oldugunu bir kez daha gdsterdi.
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TEKSAN EMPLOYEES HAD A
GREAT TIME IN THE FAMILY
PICNIC...

Teksan employees gathered at Teksan Family Picnic held at Cinar
Meat Grill Facilities in Cekmekdy, Istanbul. Teksan employees spent
a great time together with their families during the picnic which has
started with the speech of Chairman of the Board Ozdemir Ata and
Board Member Yunus Teksan. 1000 people participated in the picnic
where interest was great.

While enjoying the nice weather, Teksan employees also did not forget
to enjoy the activities. In Teksan Family Picnic, where employees
received various gifts in the raffles, also “Respect for Labour” awards
have been granted to 170 employees completing their 5th, 10th, 15th
and 20th years. On April 23rd National Sovereignty and Children’s
Day, four children, who were ranked top in the painting contest held
among the children of Teksan employees, received their gifts on the
same day.

With this picnic organization, Teksan once again demonstrated that it
is a large family with their employees.



TEKSAN KUREK TAKIMI
DRAGON BOT YARISLARI'NDAN
BU YIL DA BiRiNCILIKLE DONDU

Tirkiye'nin kurumlar arasinda gerceklestirilen en biylk
etkinliklerinden biri olan Dragon Festivali bu yil da tim
katiimcilarina keyifli anlar yasatti. Farkli sektorlerden pek cok
markay! bir araya getiren Festival, 22-23 Eylul 2018 tarihlerinde
Maltepe Orhangazi Sehir Parki'nda gerceklesti.

Dragon Festivali'nin 2010 yilindan bu yana kesintisiz enerji
sponsorlugunu Ustlenen Teksan, festivali enerjisiz birakmayarak
festival alaninin elektrik ihtiyacini karsiladi. Festivalin en renkli
ve enerjik takimlarindan biri olarak dikkatleri Gzerine ceken
Teksan ekibi izleyenlere ve rakiplerine keyifli anlar yasatti.
Teksan Jenerator Kirek Takimi, Eylil etabinda da kirek
yarislarindaki basarisini devam ettirdi ve Fun Sport kategorisinde
birinciligi elde etti.

Teksan Jenerator ekibi “Hep Destek Tam Destek” slogani
esliginde is arkadaslarindan aldiklari glc ile yeni basarilara
dogru kirek cekmeye devam edecek.
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TEKSAN ROWING TEAM HAS
EARNED THE FIRST PLACE
MEDAL IN DRAGON BOAT
RACING EVENT THIS YEAR AS
WELL

One of the biggest events held between Turkey's institutions, this
year's Dragon Festival made all participants have a good time. The
festival, which brought together many brands from different sectors
took place on 22-23 September 2018 in Orhangazi City Park in
Maltepe.

Teksan, who has been undertaking the uninterrupted energy
sponsorship of the Dragon Festival since 2010, have met the
electricity needs of the festival area by not leaving the festival without
energy. Teksan team attracted attention as one of the most colourful
and energetic teams of the festival, and gave the spectators and their
rivals pleasant moments. Teksan Generator Rowing Team continued
its success in the rowing races in September stage and won the first
place in the Fun Sport category.

Teksan Generator team will continue to paddle towards new
successes with the help of the colleagues and
“Continuous unwavering support” motto.
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& FPT

POWERTRAIN TECHNOLOGIES

BRING
THE POWER

GUC BiZDEN

For over 150 years, FPT Industrial is the Brand of CNH Industrial dedicated to the
development, production, sale and assistance of powertrains for On Road, Off Road,
Marine and Power Generation applications.

We work for businesses serving other businesses, and we are committed

to satisfy the requirements of both direct and final Customers.

150 yillik koklii gegmisi ile bir CNH Industrial markasi olan FPT Industrial, otomotiv,
tarim, is makinalari, deniz ve jenerator uygulamalari igin gii¢ sistemleri gelistirme,liretim,
satis ve destek faaliyetlerinde bulunmaktadir.

Hem dogrudan hem nihai miisterilerimizin gereksinimlerini kargilamayi taahhiit ediyoruz.

We are proud to be

an innovation-driven
Company, that builds
Customer advantage
through continuous
research and improvement,
and creates value

by leveraging

this advantage.

Sirekli gelistirme ve
iyilestirme politikasiyla
musterilerimize teknik
avantaj ve ticari katma
deger saglayan, inovasyon
odakli bir sirket oldugumuz
icin gurur duyuyoruz.

Learn more on fptindustrial.com - Find us on social media channels

Today FPT Industrial

is one of the leading
world players in engines,
axles and transmissions
for the Industrial sector,
ranking among the first
four manufacturers
worldwide in the

2-to 20 - liter

Diesel engine segment.

Bugiin FPT Industrial
markasi, 2-20 litre dizel
motor segmentinde diinya
¢apinda en buyiik ilk

4 Uretici arasinda yeralan,
motor, aks ve sanziman
sektoriinde onde gelen

pazar oyunculardan biridir.

Daha fazlasi icin fptindustrial.com ve sosyal medya aglarindan bizi takip edin.

Passion for innovation N67 250 kVA
has always driven us

to look for new solutions = —
and best Power Generation
engines, to suit Teksan

Power Generator needs.

The N67 250 kVA

offers exceptional performance
coupled with high reliability
and reduced Total Cost of
Ownership.

En yenilik¢i teknolojilere sahip

yiiksek performansh motorlarimizin
kullanildigi TEKSAN markali jenerator
setleri ile diinyanin dort bir yanindaki
miisterilerin beklentilerini en iyi sekilde
karsilayan ¢oziimler sunuyoruz.

N67 250 kVA dizel motor

¢ozumleri, yiiksek performanslari,
diisiik sahip olma maliyetleri

ve giivenilirlikleri ile rekabette

one cikiyor.
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TEKSAN YONETIM KURULU
UYESi ABDULHALIK EMRE
TEKSAN VE AR-GE MUDURU
HAKAN DOGAN iLE AR-GE
HAKKINDA SOHBET ETTIK.

Abdiilhalik Emre TEKSAN

42 | Pozitif Eneriji | Positive Energy

POSI+IVE

ENERGY

Teksan'in ceyrek asirlik marka yolculugunda Ar-Ge ile ilgili
alinan yolu bizimle paylasir misiniz?

Firmalar halihazirda imalatcilarin oldugu piyasaya giriyorsa,
tutunabilmek ve biylyebilmek adina farklilasmak zorundadir.

Bu fiyat, kalite, Urln, hizmet alanlarindan biri veya farkli bir
sekilde olabilir. Sonuc olarak musterinin sizi secmesiicin bir
sebep olusturmak durumundasiniz. Bizim firmamizin gelisiminde
temel faktor, daha dnce yapilmayan isleri yapmak yaninda bunlari
uygun fiyatta sunup misterilerimize iyi hizmet vermek olmustur.
Ozellikle Bati Glkelerinin istedigi kalite ve 6zelliklerde iiriin
imalatinin yapilmasi icin veya piyasada Uretilmeyen urinlerin
dretilmesiicin kendi binyemizde calismalar yapiliyordu. Biz
bunlari daha da farklilastirmak, strekliligini saglamak, yeni
drinve is gelistirmek icin Ar-Ge merkezi olmayi planladik ve bu
planimizi da hayata gecirdik.

Ar-Ge Merkezi olmanin artilarindan bahsedebilir misiniz?

Ar-Ge merkezi olmadan once de Ar-Ge calismalarimiz devam
ediyordu. Ar-Ge merkezi olduktan sonra bu calismalarimiz daha
sistemli hale geldi. Firmamizda Ar-Ge ve Ur-Ge calismalari iki
farkli departman tarafindan yurutiluyor. Ar-Ge altinda musteri
isteklerine cevap vermek adina dzel ihtiyaclari belirleyip bunlarin
ortaya cikmasi icin gerekli analiz ve similasyonlari yapip
dogrulamasini gerceklestiriyoruz. Daha 6nce Uriin gamimizda
bulunmayan Urinleri gelistiriyor, tedarikcilerimizi disaridan
aldigimiz drinleriyerlilestirmek adina tesvik edip ortak projeler
olusturuyoruz. Ayrica Universiteler ile ortak calisma ve projeler
yaplyoruz.

Ar-Ge Merkeziile firmaniza ve sektore neler kazandirmayi
hedefliyorsunuz?

Ar-Ge'de en biylk motivasyon kaynagimiz ve isimizin en tatmin
ediciyani daha 6nce yapilmayani yapmak veya yapilanin daha
iyisini yapmak. Firmamizdaki teknik bilgi ve altyapi, 6rnek
gosterilecek kadar ylksek. Analiz ve similasyon yeteneklerimizi
sadece kendiisimiz icin kullanmakla kalmayip bu alanda disariya
hizmet vermek hedeflerimiz arasinda yer aliyor. Hibrit jenerator
konusunda ilk Grinden itibaren kendimizi cok gelistirdik ve

bu Urinde pazarin en Ust seviyesine ulastik. Is ortaklarimiz

ile gelistirdigimiz yerli motorlarimiz sayesinde 30 ila 550kVA
arasinda llkemizde ilk defa Tlrk mali motorla jenerator Uretir
hale geldik. Ilk yerli dogalgaz motorlu jeneratorimuzi test icin
musterimizin sahasina cikardik. Akustik calismalarda hem kendi
akustik malzememizi trettigimiz, hem akustik simtlasyonlari
yaptigimiz icin tim gerekli mihendislik destegini tek noktadan
verebiliyoruz. Urettigimiz susturucularin akis ve akustik
simulasyonlari ile jeneratérlerimizin sismik similasyonlarini
yapabiliyoruz.

Kiiresel rekabette Ar-Ge’'nin 6nemi nedir?

Jenerator kiiciik ya da biytk her firmanin tretebildigi bir Grin
ancak ozellikle Bati tlkelerine ve jeneratorin prime gic olarak
calistigi tlkelere Urin ihrac etme noktasinda devamliligi
saglamak kolay degil. Yeni Urlnlerle pazarlarinizi gelistirmek icin
Ar-Ge calismalariyapmak, bunlari triin ve hizmete dénistirmek
kacinilmaz bir gereklilik.
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Teksan Jenerator’iin Ar-Ge faaliyetlerinden bahsedebilir
misiniz?

Teksan Ar-Ge Merkezi su an ylzde 86'si arastirmaci olmak

Uzere 29 kisilik yetkin bir ekiple calismalarini strdiriyor.
Kaliteli, rekabetci ve yliksek katma degerli riinler gelistirmek
adina araliksiz calisiyoruz. Ar-Ge Merkezimiz ileri mihendislik
uygulamalarrile yapisal, akiskanlar dinamigi, akustik
hesaplamalar ve optimizasyon calismalari yapabiliyor. Gelistirme
ve tasarim kabiliyetlerimizin yaninda validasyon icin 6nemli bir
test alt yapisina sahibiz. Ayrica Universiteler ve sektdrel firmalar
ile de ortak projeler yuritiyoruz. Ana faaliyet konularimizi
titresim, akustik, enerji Uretimi ve depolama, yenilenebilir enerji
kaynaklarive endlstri 4.0 uygulamalari seklinde siralayabiliriz.

Teksan’in Ar-Ge ve inovasyon yaklasimi ve piyasaya siirdiigii/
siirmeye hazirlandigi yeni iiriinler hakkinda bilgi verebilir
misiniz?

GinUmuz sartlarinda rekabet te giicli olmak ve sirekliligi
saglamak icin sirketlerin Ar-Ge ve inovasyona 6nem

vermesi gerekiyor. Teksan, Ar-Ge Merkezi kurarak bunu

ne kadar dnemsedigini ispatladi. TEYDEB projesi olarak
gelistirdigimiz ve sirketimizin 6nci roliini pekistiren hibrit
jenerator, basarili bir sekilde yoluna devam ediyor. TOTAL EP
projesinde aldigimiz 6dil de bunun bir gdstergesi oldu. Ar-Ge
Merkezimizde yeni bir TEYDEB projesini daha tamamladik. Egzoz
susturucusu gelistirdigimiz bu proje ile ylizde 100 mihendislik
hesaplamalarini ve testlerini kendi blinyemizde yapabilir hale
geldik. Gelistirilen Urinlerile yakin zamanda farki gérmeye
baslayacagiz.

Teksan Ar-Ge ekibinin giindeminde yeni hangi projeler var,
bundan sonra neler yapacaksiniz?

Faaliyet konularimiz lizerinde bircok proje es zamanli
ylratiliyor. Milli hibrit lokomotif icin jenerator gelistirilmesini bu
projelere drnek olarak verebiliriz. .

Hakan DOGAN
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A PLEASANT CONVERSATION
ON R&D WITH ABDULHALIK
EMRE TEKSAN,

MEMBER OF THE BOARD OF
TEKSAN, AND HAKAN DOGAN,
R&D MANAGER.

Abdulhalik Emre TEKSAN
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Can you share with us the path taken on R&D in Teksan'’s quarter-
century brand journey?

If firms are entering a market where manufacturers are already
present, they have to differentiate in order to sustain and grow.

This can be done with price, quality, product, service areas or with

a different method. As a result, you have to create a reason for the
customer to choose you. The main factor in the development of our
company has been doing the jobs that have not been done before,
and to offer such services at an affordable price and to serve our
customers well. Especially, in order to produce the products with
the quality and characteristics the Western countries desire, or to
produce products not produced in the market, work was carried out
internally. We have planned to become an R&D centre to differentiate
them further, to ensure sustainability, to develop new products and
studies and thus we have realised this plan.

Can you tell us about the pros of being an R&D Centre?

R&D studies were continuing before we became an R&D centre. After
becoming an R&D centre, these studies became more systematic.
R&D and P&D activities are carried out by two different departments.
In order to respond to customer requests under R&D, we determine
the specific needs and make the necessary analyses and simulations
for them to occur and validate them. We develop products that are
not already in our product range, encourage our suppliers to localise
the products we procure externally and create joint projects. We also
collaborate with universities and carry out joint studies and projects.

What do you aim to bring to your company and industry with the R&D
Centre?

Our greatest motivation source in R&D and the most satisfying
aspect of our business is to do what has not been done before or to
make them better. Technical information and infrastructure in our
company, is high enough to be an example. Our goal is not only to
use our analysis and simulation capabilities for our own business,
but also to serve externally in this area. From the first product on
hybrid generator, we have improved ourselves and reached the top
of the market for this product. Thanks to the domestic engines we
developed with our business partners, we have become the first
Turkish manufacturer of generators with 30 to 550kVA engines.
We launched our first domestic natural gas powered generator
for testing. In acoustic studies, since we produce our own acoustic
materials, and perform acoustic simulations; we can provide all
necessary engineering support from a single point. We can make
seismic simulations of our generators with flow and acoustic
simulations of our mufflers.

What is the importance of R&D in global competition?

Generator is a product which all companies, small or large may
produce; however it is not easy to ensure sustainability at the point of
exporting the countries where generators are used as prime power.

It is inevitable to make R&D studies to develop your markets with new
products and to turn them into products and services.
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Can you tell us about Teksan Generator’s R&D activities?

Teksan R&D Centre is currently working with a team of 29 people,

86 percent of whom are researchers. We work continuously to
develop quality, competitive and high value-added products. Our R&D
Centre can perform structural, fluid dynamics, acoustic calculations
and optimization studies with advanced engineering applications.

In addition to our development and design capabilities, we have

an important test infrastructure for validation. We also carry out
Joint projects with universities and sectoral firms. Our main areas

of activity are vibration, acoustic, power generation and storage,
renewable energy sources and industry 4.0 applications.

Can you give information about Teksan’s R&D and innovation
approach and new products that are launching/shall be launched?

In today’s conditions, companies need to give importance to R&D
and innovation in order to be strong in competition and to ensure
continuity. Teksan has established an R&D Centre and proved how
much it cares. The hybrid generator we have developed as TEYDEB
project and which reinforces the pioneer role of our company
continues successfully. The award we received in the TOTAL EP
project was an indication of this. We have completed a new TEYDEB
project in our R&D Centre. With this project, we developed exhaust
muffler, we became able to make the 100% of the engineering
calculations and test internally. With the products developed, we will
start to see the difference soon.

What new projects are on the agenda of the Teksan R&D team and
what will you do next?

Many projects are carried out simultaneously on our areas of activity.
We can mention the development of a generator for the national
hybrid locomotive as an example to these projects .

Hakan DOGAN
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BiR JENERATOR

MOTORUNUN CiFT YAKITA
DONUSTURULEREK ANA YAKIT
OLARAK BiYOGAZIN
KULLANIMININ DENEYSEL
OLARAK iNCELENMESI

atlll &
Abdulhalik Emre TEKSAN

Yonetim Kurulu Uyesi / Teknik
Member of the Board / Technic

Hakan DOGAN
Ar-Ge Midirid
R&D Manager

Emre AYTAV, Giinnur KOCAR, Ahmet ERYASAR

OZET

Bu calismada, % 60 CH4 ve % 40 CO2 gazlarindan olusturulan
simultane biyogazin bir dizel motorunda cift yakitli olarak kullanimi
incelenmistir. Bu amacla bir mikser diizenegi, emme manifoldu
ile hava filtresi arasina yerlestirilerek dizel motorunun cift yakita
dontsimi saglanmistir. Testler 1500 min-1 motor hizinda, 5 kW, 10
kW, 15 kW, 20 kW ve 25 kW motor yiiklerinde gerceklestirilmistir.
Calisma sonucunda; biyogazin ihtiva ettigi CO2 sayesinde yanma
hizinin ve yanma sonu sicakliginin dismesi nedeniyle tim yik
kosullarinda NOx emisyonunda disUsler (tam yiik altinda % 33,7)
gozlenmistir. Cift yakit kosulunda motorun tiim yiklerde tek yakit
moduna kiyasla daha sarsintisiz calisabildigi tespit edilmistir.
Yanma suresinin uzamasi neticesinde egzoz gaz sicakliginin % 2-5
araliginda arttigi kaydedilmistir

Anahtar Kelimeler: Biyogaz, cift yakit, dizel motorlar, yanma.
GiRiS

Dinya niifusu ve hayat kalitesindeki artisa bagli olarak; enerji
tliketiminin kontrolsizce ylkselmesi, tlkelerin sosyo-ekonomik
dengelerindeki bozulmalarla birlikte kiresel boyuttaki cevresel
riskleri de beraberinde getirmistir. Ozellikle enerjiyi ithal eden
Ulkeler ile hassas iklimsel kusaklarda yer alan toplumlar bu
durumdan daha cok etkilenmektedir. Petrol ve tlrevi yakitlara
alternatif olabilecek cevrecive yenilenebilir enerji kaynaklarinin
gelismesi ve yayginlasmasi, bu kaynaklarin kullanilabilirligi ve
strdurdlebilirligiyle mimkin olabilmektedir. Bu nedenle biyoyakitlar
[b'\yogaz, biyodizel, biyoetanol vb.J; enerji, cevre ve ekonomik
sorunlara coziim getirebilmesi ve yenilenebilir 6zelligiyle glindeme
yerlesmistir.
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Organik maddelerin anaerobik fermentasyonu sonucunda elde
edilen biyogaz; konvansiyonel fosil yakitlarla calisan tim cihazlarda
yenilenebilir alternatif bir enerji kaynagi olarak kullanilabilmektedir
(Kocar vd., 2010). Literatlrde yaygin olarak belirtilen biyogaz icerigine
iliskin bilgiler Tablo.1"de verilmistir. Metan oranina bagli olmak
kaydiyla sahip oldugu enerji degeri genelde 18-27 MJ/m3 arasinda
degismektedir (Eryasar ve Kocar, 2009; Mitzlaff, 1988)

Tablo 1: Biyogaz bilesenleri ve icerik miktarlari (Walsh vd., 1988;
Seadivd., 2008; Kocar vd., 2010; Biyogaz Kilavuzu, 2010).
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Biyogazin diger icten yanmali motor yakitlari ile kiyaslandiginda
(Tablo 2); hem dizel motorlari, hem de benzin motorlari icin
kullanilabilir oldugu gérilmektedir. Ancak tutusma sicakligi
ve metan sayisinin yiiksek olusu sayesinde dizel motorlarda
kullaniminin daha fazla yayginlasmasina sebep olmustur. Bu
asamadan sonra dikkat edilecek diger bir konu ise donisim
maliyetleri ve motor performansindaki istikrardir.

Tablo 2: Yakitlarin 6zellikleri (Kocar vd., 2010; Pandey, 2009; Kitani,
1999)
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Gaz yakitlarin minimum donistm maliyeti ile dizel motorlarda
kullanimina yonelik yapilan uluslararasi calismalarin cift yakit
teknolojisi ekseninde yogunlastigi gériilmektedir. Ozellikle stasyoner
tip sabit devirli motorlarda, ki buna gemi ve lokomotif motorlari da
dahil, bir cok firma ve Universite tarafindan performans disuslne
neden olmayan, cevreci ve esnek yakit kullanim imkanina sahip

cift yakitl gaz-dizel motorlar Gzerine AR-GE calismalarina devam
etmektedir. (Senghaas, 2016; Li, 2016; Estebanez, 2016; Aaltoren,
2016; Banck, 2016). Bu calismalar genel olarak dogalgaz ve mekanik
cozimlemeler tzerine yogunlasmistir. Papagiannakis ve Hountalas
(2003) tarafindan yapilan calismada, dogalgazin motor performansi
ve egzoz emisyonlari acisindan cift yakit karakteristikleri incelenmis
ve gaz yakitlarin daha disiik silindir tepe basinci trettigi, yanma
odast icerisindeki 1si salinim oraninin da disttgi belirtilmistir.
Carlucci vd. (2008}, tek silindirli bir dizel motorunu cift yakitli
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calisabilecek sekilde donUstirerek emisyon degerlerini incelemistir.
Cift yakitli calisma ile partikil madde emisyonunun azaldigi, NOx, CO
ve HC emisyonlarinin analizinde ise pilot yakit miktari kadar, yakit
jetinin nlifus etmesinin de ayni dneme sahip oldugu ifade edilmistir.
Yapilan diger bir calismada, dizel yakit degisim oranindaki artisin NO
emisyonunda onemli bir azalmaya sebep oldugu, yiksek devirlerde
bu olumlu etkinin daha acik hale geldigi, cift yakitli calismada is
emisyonunda ozellikle ylksek yiiklerde ciddi dustsiin tespit edildigi,
CO emisyonunun ise yakit degisim oraninin degisimine bagli olarak
artis gosterdigi belirtilmistir (Papagiannakis vd., 2010).

Biyogaz icerigindeki metan miktarinin degisimine bagli olarak yapilan
calismada; % 60 oraninda dizel/dogal degisim oraninin vuruntusuz
calisma icin sinir olarak belirlendigi, CO2 katkisinin artisi ve yakit
degisim oraninin artmasi ile tim asamadaki verimlerin distigu,
ozellikle yuksek hizlarda bu disustin daha etkili oldugu, egzoz
sicakliginin CO2 katkisindan ziyade dogalgaz degisim oranindan daha
cok etkilendigi ifade edilmistir (Henham ve Makkar, 1998).

Literatirde biyogazin cift yakitli motorlarda kullanimina iliskin az
sayida calismanin bulunmasi, calismalarin biytk kisminin tek
silindirli ve kiicik hacimli laboratuvar motorlarinda yapilmis olmasi,
genelde metan yerine dogalgaz kullanilmasi nedeniyle saf metan ve
saf karbondioksit karisimli calisma bulunmamaktadir. Ayrica yaygin
kullanim alani olan 25 kW'lik bir motorda s6z konusu calismalarin
yapilmasi konunun ticarilesmesi acisindan altyapi teskil edecegi
degerlendirilmistir. Tlrkiye 'nin sahip oldugu biyogaz potansiyelinin
elektrik/isi Uretiminde cift yakitli dizel motorlarla degerlendirilmesi
ve Ozellikle kirsal kesimde yenilenebilir ve stirdurilebilir bir
donglniin saglanabilecek olmasi konunun 6nemini artirmaktadir.
Bu calismada, saf metan ve CO2 gazi karisimlarindan elde edilen
biyogazin jenerator motorlarinda cift yakit teknolojisi ile kullaniminin
emisyon, performans ve ekonomikligine etkileri incelenmistir.

DENEY DUZENEGi VE YONTEM

Calismayi gerceklestirebilmek maksadiyla Tablo 3'de 6zellikleri
verilen A4CRX25 model, direkt enjeksiyonlu, su sogutmali, dogal
emisli ve dort zamanli bir dizel jeneratér motoru cift yakit ile
calisacak sekilde modifikasyonu yapilmistir. Bu modifikasyon
esnasinda mevcut yakit sistemi muhafaza edilmistir. Cift yakit
donusimi emme manifoldu ile hava filtresi arasina yerlestirilen
Impco CA55M-5 model bir mikser diizenegi (Sekil 1) ile saglanmistir.
Cift yakit sisteminde ana yakit olarak kullanilacak olan biyogaz

icin 6zel karisim gazi temin edilmistir. Hazirlanan 6zel karisimin
iceriginde % 60 oraninda CH4 ve % 40 oraninda CO2 bulunmaktadir.

Dogalgazin icerisinde yer alan farkli katki maddelerinin yanmaya

ve test sonuclarina etkilerini ortadan kaldirabilmek maksadiyla

6zel karisim gazi kullanilmistir. Biyogazin 6zellikleri Tablo 4'de
gosterilmistir. S6z konusu karisim gazi, iki kademeli basin¢ distirme
dizenegi kullanilarak 110 bar'dan 300 mbar basinca disirilerek gaz
sayacina gonderilmistir. Biyogazin debisi Metrix G6 model koriikly tip
bir sayac araciligr ile dlcilmistiir. Deneyin yapildigi sehir, istasyon
basinci, toprak alti sicakligi gibi degiskenlere bagli olarak K diizeltme
katsayisi 1,2 olarak hesaplanarak tiketim degerleri revize edilmistir.
Pilot yakit olarak konvansiyonel dizel yakiti kullanitmistir. Kullanilan
dizel yakitinin 6zellikleri Intertek Caleb Brett (ITS. Caleb Brett/Deniz

Survey S.A.) akredite laboratuvarinda yapilan analiz ile belirlenmistir.
S6z konusu yakitin dlciilen ozellikleri Tablo 5'de gosterilmistir.

Tablo 3: Motor 6zellikleri
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Tablo 4: Biyogazin ozellikleri
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Tablo 5: Konvansiyonel dizel yakitinin kimyasal 6zellikleri

iheellikler Eregerler
Vofushlk (kgH) 0815
KHkErT (%) =il
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Setan Gadixi 557
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Deneyler esnasinda emisyon degerleri, elektrokimyasal sensorlere
sahip Optima 7 baca gazi 6lcim cihazi kullanilarak 6lcilmustir.

Bu élcimlerde NOx, CO, CO2, 02, ve egzoz gaz sicakligi kayit
altina ainmistir. Dizel yakiti/biyogaz yakit degisim oraninin hem tek
yakitli hem de cift yakitli calisma kosulunda ayni giici motordan
alabilmek ve yakit degisim oranini bu giice gore ayarlayabilmek
maksadiyla otomatik bir aktuator kullanilmistir. Ayrica motorun
vuruntulu calismasina bagli olarak olusan sarsintilar DEWESOFT
43A sismograf (200 KS/Sec 6lcim alabilme hassasiyetine sahip)
kullanilarak 6lciilmis ve motor glictintin sabit oldugu ancak motor
sarsintisinin minimum degere ulastigi noktalar tespit edilmistir. Bu
tespitlerden sonra diger parametrelerin dlcimleri yapilarak veriler
alinmistir. DEWESOFT 43A ve sensériiniin motor ayaklarina baglanisi
Sekil 2'de gosterilmistir. Jenerator motoruna montaji yapilan Marelli
marka alternatéri (Cos ©=1) yikleyerek motorun test edilmesinin
saglanmasi icin TEKSAN marka, rezistif tip, 200 kW kapasiteli, 1

kW yiik adimina sahip, hava sogutmali ylik bankasi kullanilmistir.
Tim ekipmanlarin yer aldigi diizenek Sekil 3 ve 4'de gosterilmistir.
Calismada, sivi yakit motorun orjinal yakit sistemi ile yanma odasina
puskirtilmis ve saatlik tiketim degeri 0,001 mg hassasiyetine
sahip Precisa XT 1220M model bir hassas terazi kullanilmistir.
Yanma odasinda meydana gelen alevin herhangi bir sebeple emme
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manifolduna ve gaz hattina kagmasini dnleyebilmek icin sulu tip alev
kapani ve alev onleyici vana kullanilmistir.

Butln testler TSE 1231 Motorlu Tasitlar-Muayene ve Deney
Esaslari'na gore gerceklestirilmistir. Motor performans ve
emisyonlarinin dlciilmesiicin degisik ylk ve sabit devir testi
yapilmistir. Oncelikle motorun calisma kosullarina ulasmasi icin
gerekli standart prosedurler (bakim ve ayarlar) tamamlanmistir.

Motorun calisma sicakligina ulasmasinin ardindan oncelikle dizel
tek yakitli olarak calismaya baslanmistir. 1500 min-1 sabit motor
hizinda %20, %40, %60, %80 ve % 100 motor ylklerinde ayri ayri
motor calistirilmis ve emisyon degerleri, motor titresimleri, egzoz
gaz sicakligi verileri elde edilmistir. Tek yakit kosuluna gore tim
testler tamamlandiktan sonra biyogaz ve dizel cift yakitli olarak
testler ayni prosedirlere gore tekrarlanmis ve verileri alinmistir.
Testler esnasinda motor sogutma suyu sicakligi 77-79 oC'de
sabit tutulmustur. Ayni zamanda motor yag basinci da 2,5-3 bar
seviyesinde sabit oldugu tespit edilmistir.

®

Sekil 2: Titresim dlcim cihazi ve motora baglanti sekli.
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Sekil 3: Deney diizenegi.

48 | Pozitif Enerji | Positive Energy

POSI+IVE

ENERGY

Cift yakit icerisindeki gaz yakit yuzdesini (Z) ifade edebilmek icin
asagida sunulan (1) numaral esitlik kullanitmistir. Buradaki mBG
biyogazin debisini, mD ise pilot yakit olarak kullanilan motorinin
debisini ifade etmektedir (Papagiannakis vd., 2010].

P (1)

Sekil 4: Deney diizenegi.

Motorun isil verimi (E] yakitlarin enerji icerikleri (LHVBG: Biyogazin,
LHVD: Pilot dizel yakitinin alt 1sil degeri) ve motorun ¢ikis gici
(NEJolarak tanimlandigi (2) numarali formille gosterilmistir
(Papagiannakis vd., 2010).

(2)
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Deney Sonuclari ve Uygulama

Tek yakitli ve cift yakitli calisma kosullarinin yiike bagli olarak termik
verimlerindeki degisimler Sekil 5°de gérilmektedir. Her iki calisma
kosulunda bu verimdeki en blyuk fark % 60 motor yukinde (15 kW)
% 20,9 gerceklesmistir. Tam yik altindaki dlctimlerde termik verim
tek yakitta % 31,94 olurken cift yakitta bu deger % 26,7 olarak tespit
edilmistir.
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Sekil 5: Termik verimin motor ylkine gére degisimi
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Dizel/biyogaz yakit degisim orani motor yikindeki artisa bagli
olarak yukseldigi Sekil 6'da gortlmektedir. % 20 motor ylkiinde
yakit degisim orani % 62 olurken, tam yuk altinda bu deger % 84'lere
yaklasmistir. Tam yik altinda kullanilan enerji kaynaginin (yakit) %
84'Unln biyogazdan karsilandigi anlasilmaktadir. Bu sayede tam
yuk altindaki calisma kosullari distk ve orta yiklere kiyasla daha
ekonomik hale gelmektedir.
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Sekil 6: Dizel/Biyogaz yakit degisim orani

Tek yakitli calismada tim enerji dizel yakitindan karsilanirken

cift yakitli calismada eneriji dncelikle ana yakit olan biyogazdan
karsilanmaktadir. Bu sistemde dizel yakitin gorevi yanma odasi
icerisine alinan gaz/hava karisimini tutusturabilecek yeterli enerjiyi
saglayabilmektir. Bu nedenle artan yiike bagli olarak pilot yakit
olarak kullanilan dizel yakitinin miktarinda onemli bir degisim
gozlenmemistir. Bu durum sekil 7'de gorilmektedir.
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Sekil 7: Dizel yakit tiketiminin degisimi.

NOx emisyonunun tek yakitli calismada 2500 ppm seviyelerine
ulastigi ve tim ylk oranlarinda cift yakitin oldukca tzerinde seyrettigi
Sekil 8'de gorilmektedir. Ayniyik altinda cift yakitli kosulda bu deger
yaklasik 1600 ppm olarak kaydedilmistir. Azot oksit emisyonlari
arasindaki fark ylkin artisiyla yanma sicakliginin artmasiyla %
33,7'ye kadar dustigu gorilmektedir. Tim kosullarda herhangi

bir ilave ekipmana gerek kalmaksizin NOx emisyonun ciddi oranda
azalttigi tespit edilmistir.
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Sekil 8: NOx emisyonunun farkli calisma kosullarina gore degisimi.

Cift yakitli calisma ile dizel tek yakitli calismalarin egzoz gaz sicakligi
kiyaslandiginda tim test prosedirlerinde birbirine cok yakin oldugu
Sekil 9'da gorilmektedir. Tam yiikte biyogazin icerigindeki CO2
yanma sicakligini ve buna bagli termik verimi disirlrken, yanmaya
karsi direnci yliksek olan metan, yanma siiresinin uzamasina sebep
olmaktadir. Bu nedenle yanma esnasindaki sicaklik dismekte
ancak art yanma evresi uzadigindan egzoz manifolduna tasan
yanmanin atik gaz sicakliginin yiiksek gorinmesine sebep oldugu
degerlendirilmektedir.
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Sekil 9: Egzoz gaz sicakliginin degisimi

CO emisyonu incelendiginde, tim yik kosullarinda dizel+biyogaz
karisimli cift yakitin yiksek oldugu Sekil 10'da gérilmektedir.
Distk yiklerde karisim miktarinin ve yanma odasi sicakliginin diistik
olmasi nedeniyle yakit/yakitlarin iyi atomize olup ayrisamamasi
sonucu tam yanmanin gerceklesememesidir (Heywood, 1988).
Yikteki artis ile birlikte 6zellikle orta yiiklerde cift yakitlinin CO
emisyonunda distk oldugu gorilmektedir. Yanma odasi sicakligi
ve karisim miktarinin artmasina bagli olarak yakitlarin tam olarak
ayrismasinin saglandigi degerlendirilmektedir. Tam yiik altinda

ise yine CO emisyonunda artis egilimi oldugu gorilmektedir. Ana
yakit olarak kullanilan biyogazin icerigindeki yiksek yanma direncli
metan miktarinin artmasi, ana yakitin hacimsel artisina bagli olarak
iceri alinan hava miktarinin diismesi ve yeterli oksijenin yanma
esnasinda bulunamamasi sonucu CO emisyonun artis gosterdigi
degerlendirilmektedir.
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Sekil 10: CO emsiyonun cift yakit kosulundaki degisimi.

Icten yanmali motorlar calisirken silindirlerde olusan degisken gaz
basinclari ve hareketli parcalarin kitle atalet kuwvetleri birtakim
dogrusal ve donel hareketlere sebep olmaktadir. Dizel yakitli
calismada motordan alinan titresim verileri incelendiginde distk
ve yiksek ylklerde artis egiliminde, orta ylklerde ise daha dusik
seyrettigi Sekil 11'de gorilmektedir. Biyogaz-dizel cift yakitlisinda
ise bu titresimlerin daha yatay seyrettigi ve ortalama olarak % 30
daha az sarsintiyla calisabildigi tespit edilmistir. Biyogazin sahip
oldugu ylksek metan sayisi erken atesleme, vuruntu vb. problemleri
onledigi ve yanmayi yavaslattigi icin tim motor yiklerinde daha az
titresimli calismayi sergilemistir.
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Sekil 11: Biyogazin motor titresimine olan etkisi.

SONUC

Bu calismada, dizel/biyogaz cift yakita donistirilen sabit devirli dizel
motorunda yakit tiiketim degerleri, NOx ve CO emisyonlari ile verimleri
deneysel olarak incelenmis ve asagidaki sonuclara ulasilmistir.

Yiiksek hava/yakit oranindan dolayr diisik motor yiiklerinde yanma daha
distik ekonomik verime sahiptir. Karisim icerisindeki genis miktarda
oksijenin yanma prosesi esnasinda isitilmasi ve sonrasinda ise yiiksek
sicaklikla egzozdan disari atilmasi neticesinde enerji kaybina neden
olmaktadir. Cift yakitli calismadaki termik verim artan yik ile birlikte
ylkselme sergilese de dizel yakitli tekli calismanin sahip oldugu termik
verimden daha dustk cikmistir. Bu nedenle, metan sayisi, gecikme
periyodu gibi gazin karakteristik 6zellikleri ve yanma siiresinin uzamasi,
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dizel yakit kontrol parametrelerinin ayarlanmasini gerektirmektedir.

Yakit degisim orani incelendiginde motor yiiki arttikca ihtiyac duyulan
enerjinin blylk kismi biyogazdan temin edildigi gorilmektedir. Cift yakit
sayesinde artan motor yiiku ile birlikte motorin tiketimi % 62,1 oraninda
disirilmistir. Bu durumda motorun yiik degeri arttikca sistem daha
ekonomik hale gelmektedir.

Biyogazin icerigindeki CO2 yanma sicakligini ve buna bagli termik verimi
duslrurken, yanmaya karsi direnci yiksek olan metan, yanma siresinin
uzamasina sebep olmaktadir. Daha disiik yanma odasi sicakligi ve
daha uzun yanma periyodu sayesinde NOx emisyonu % 33,7 oraninda
dustrulmistir.

Ana yakit olarak kullanilan biyogazin icerigindeki yliksek yanma direncli
metan miktarinin artmasi, ana yakitin hacimsel artisina bagli olarak iceri
alinan hava miktarinin dismesi ve yeterli oksijenin yanma esnasinda
bulunamamasi sonucu CO emisyonunun artis gosterdigi, asiri doldurma
ve plskurtme avansinin degistirilmesi ile CO emisyonunun etkisinin
azaltilabilecegi degerlendirilmektedir.

Yanma odast icerisindeki gaz basincindaki degisimlerin ve hareketli
parcalarin ataletlerinin meydana getirdigi titresimler cift yakitli calisma
durumunda % 30 oraninda azaltilmistir. Metan sayisi yiiksek olan
biyogazin vuruntuya karsi direncli bir yapida olmasi ve yanmanin daha
yavas ve sakin gerceklesmesi neticesinde motordan alinan sarsinti
miktarlar azaltilmistir.

Sonuc olarak, performans, ekonomiklik, emisyon ve cevresel etkileri
acisindan incelenen biyogazin cift yakitli bir sistem ile jenerator
motorunda kullaniminin uygun oldugu degerlendiritmekle birlikte,
puskirtme avansi, farkli karisim oranlarinda gaz kullanimi ve uzun
sureli dayaniklilik deneylerinin yapitmasi gerekmektedir. Miteakip
calismalarda bu sistem daha kapsamli olarak incelenmeye devam
edilecektir.
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EXPERIMENTAL
INVESTIGATION OF THE USAGE
OF BIOGAS AS THE MAIN FUEL
BY CONVERTING A GENERATOR
ENGINE TO DUAL FUEL
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ABSTRACT

In this study, the simultaneous biogas produced from 60% CH4 and
40% CO2 gases was investigated as a dual fuel in a diesel engine. For
this purpose, a mixer system is placed between the intake manifold
and the air filter to provide double fuel conversion of the diesel engine.
The tests were carried out at engine speeds of 1500 min- 1, 5 kW, 10
kW, 15 kW, 20 kW and 25 kW motor loads. As a result of the study, it
was observed that NO emissions (33.7% under full load] were observed
under all load conditions due to the decrease in combustion speed and
combustion end temperature due to the CO2 contained in the biogas.

It has been found that in dual fuel condition the engine can run more
smoothly than single fuel mode at all loads. It has been noted that

as a result of the combustion duration, the exhaust gas temperature
increases by 2-5%.

Key Words: Biogas, dual fuel, diesel engines, combustion.
INTRODUCTION

Depending on the increase in world population and quality of life;

the uncontrolled rise in energy consumption has brought along
environmental risks on a global scale along with the deterioration in
the socio-economic balances of the countries. Especially the countries
that import energy and the societies in sensitive climatic zones are
more affected by this situation. The development and dissemination of
environmental and renewable energy sources, which may be alternative
to petroleum and derived fuels, is made possible by the availability
and sustainability of these resources. For this reason biofuels (biogas,
biodiesel, bioethanol etc.]; energy, the environment and economic
problems, and has come to the agenda with its renewable nature.

Biogas obtained as a result of anaerobic fermentation of organic
substances can be used as an alternative energy source renewable in
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all devices operating with conventional fossil fuels (Kocar et al., 2010).
Information on the biogas content commonly mentioned in the literature
is given in Table 1. Depending on the ratio of methane, the energy value
usually varies between 18-27 MJ/ m3 (Eryasar ve Kocar, 2009; Mitzlaff,
1988)

Table 1: Biogas components and content quantities (Walsh et al., 1988,
Seadi et al., 2008, Kocar et al., 2010, Biogas Guideline, 2010).

Chrmical Contenl Amuust

Methane CHle 0-T4
Carbendioxlde o0 2544

Waler vEpor A 20CY=T (40 "Ch
ixygen 1] g

Nitrogen N3 <3

A o o MHs .4 |
Hydrogen Ha <]
Hydrogen Sulphide H=s <i

When the biogas is compared with other internal combustion engine
fuels [Table 2); it seems to be available for both diesel engines and
gasoline engines. However, due to the high levels of ignition temperature
and methane, its use in diesel engines has become more widespread.
Another issue to be noticed after this phase is the cost of conversion and
the consistency of the engine performance.

Table 2: Properties of fuels (Kocar et.al, 2010; Pandey, 2009; Kitani, 1999)
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International studies on the use of gaseous fuels in diesel engines with
minimum conversion costs appear to be concentrated on the axis of dual
fuel technology. Especially in stationary type constant speed engines,
including ship and locomotive engines, many companies and universities
continue to work on R&D on dual-fuel gas-diesel engines that do not
cause performance degradation and are environmentally friendly and
capable of using flexible fuel. (Senghaas, 2016; Li, 2016; Estebanez,
2016; Aaltoren, 2016; Banck, 2016). These studies are mainly focused

on natural gas and mechanical solutions. In the study by Papagiannakis
and Hountalas (2003), dual fuel characteristics were examined in terms
of engine performance and exhaust emissions of natural gas and that
the rate of heat release in the combustion chamber, in which gaseous
fuels are produced by a lower cylinder peak pressure, is also lowered.
Carlucci et.al. (2008), has studied emission values by converting a single-
cylinder diesel engine to dual-fuel operation. It has been stated that the
emission of particulate matter decreases with the dual fuel operation,
and in the analysis of NOx, CO and HC emissions, the amount of pilot fuel
and the population of the fuel jet have the same designation. In another
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study, it was found that the increase in diesel fuel exchange rate caused
a significant reduction in NO emissions, it is clear that this positive
effect becomes more evident at high revs, in the case of double-fueled
operation, CO emission has been shown to increase due to the change in
fuel change ratio (Papagiannakis et al., 2010).

According to the study on the change of the amount of methane in the
biogas, it is expressed that; according to the study on the change of the
amount of methane in the biogas; 60% rate of diesel / natural exchange
is determined as the limit for non-knocking operation, the increase

in CO2 contribution and the increase in fuel change rate, especially at
high speeds, that the exhaust temperature is more affected by the CO2
contribution than by the natural gas change rate (Henham and Makkar,
1998.

In the literature, there are few studies on the use of biogas in dual-fuel
engines, most of the work has been done on single-cylinder and small-
volume laboratory engines, there is no pure methane and pure carbon
dioxide mixed work because of the use of natural gas instead of methane
in general. It is also evaluated that the construction of such a 25 kW
motor, which is a widespread use area, will constitute the infrastructure
for the commercialization of this subject. Since the electric potential with
the biogas Turkey/heat production and evaluation with a dual- fuel diesel
engine, and especially in rural areas that can provide a renewable and
sustainable cycle, increases the importance of the subject. In this study,
the biogas obtained from the pure methane and CO2 gas mixtures were
analyzed by using double fuel technology emissions, performance and
economics of its use have been examined.

THE EXPERIMENTAL SETUP AND METHOD

In order to be able to carry out the work, the A4CRX25 model, direct
injection, water cooled, naturally aspirated and four-stroke diesel
generator engine with specifications given in Table 3 has been modified
to operate with dual fuel. During this modification, the existing fuel
system is maintained. The dual fuel conversion is provided by an
Impco CA55M-5 model mixer assembly [Figure 1] located between the
intake manifold and the air filter. Special mixture gas is provided for the
biogas to be used as the main fuel in the dual fuel system. The special
mixture prepared contains 60% CH4 and 40% COZ2 .

Special mixed gas is used to remove the effects of the different additives
contained in the natural gas on the burning and test results. The
characteristics of the biogas are shown in Table 4. The mixture gas

was sent to the gas meter by reducing the pressure from 110 bar to

300 mbar using a two-stage pressure reduction system. The Metrix Gé
model of the biogas is measured by a gauge type meter. The values of
consumption were revised by calculating the K correction coefficient as
1.2, depending on the variables such as the city where the experiment
was conducted, the station pressure, and the underground temperature.
Conventional diesel fuel is used as pilot fuel. The characteristics of

the diesel fuel used were determined by the analysis carried out in the
Intertek Caleb Brett (ITS Caleb Brett / Deniz Survey S.A.] accredited
laboratory. The measured properties of the fuel in question are shown in
Table 5.

Table 3: Motor ézellikleri
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Tablo 4: Biyogazin ozellikleri

Frageriles Valisrs
Cagaad il el CHe, T80 O
Purity of piies EHe % 995, O %% 95,008
Density (hg/mX) ki)
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Tablo 5: Konvansiyonel dizel yakitinin kimyasal ozellikleri

Preperiies Valurs
Demsity (kM) TR
Salphur (%) =001
Waker amssuni (ppm) 114
Cetane Imdex %7
Lamer Thermal ¥alus (R Rgh ATl

The emission values during the tests were measured using an Optima 7
flue gas meter with electrochemical sensors. In these measurements,
NOx, CO, CO2, 02, , and the exhaust gas temperature are recorded.
Inorderto  be able to take the same power dynamics and adjust the
fuel change ratio to this level in both single-fuel and dual-fuel operating
conditions of the diesel fuel/biogas fuel change rate, an automatic
actuator is used. In addition, the vibrations due to the engine knocking
were measured using DEWESOFT 43A seismograph (with an
accuracy of 200 KS / Sec measurement] and the points where the motor
power was constant but the motor vibration reached minimum value
were detected. After these determinations, other parameters were
measured and data were taken. The connection of the DEWESOFT 43A
and the sensor to the engine feet is shown in Fig. In order to ensure
that the motor is tested by installing the Marelli brand alternator (Cos

=1)

installed in the generator motor TEKSAN brand, a resistive type, 200

kW capacity, air-cooled load bank with 1 kW load step is used. The
arrangement in which all the equipment is located is shown in Figures 3
and 4. In operation, the liquid fuel engine is sprayed into the combustion
chamber with the original fuel system and a precision scale of Precisa XT
1220M with an hourly consumption value of 0.001 mg. In order to prevent
the flame coming into the combustion chamber from escaping to the
intake manifold and the gas line for any reason, aqueous type flame trap
and anti-flame valve.
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All tests were carried out according to TSE 1231 Motor Vehicles-
Inspection and Test Guidelines. Different load and constant speed tests
have been performed to measure engine performance and emissions.
Firstly, the standard procedures [maintenance and settings] required to
reach the operating conditions of the motor have been completed.

After reaching the working temperature of the engine, the diesel started
to work as a single fuel. Engines are  started separately at engine
speeds of 20%, 40%, 60%, 80% and 100% at a constant engine speed

of 1500 min-1  and emission values, motor vibrations, exhaust gas
temperature data are obtained. After all the tests were completed
according to the single fuel condition, the biogas and diesel fuel

were duplicated and the tests were repeated according to the same
procedures. Engine coolant temperature during tests was kept stable at
77-79 0C. At the same time, the engine oil pressure was found to be
constant at 2.5-3 bar.

B

-
Figure 2: Vibration measuring device and connection to the motor.
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Figure 3: The experimental setup
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Equation (1) below is used to express the percentage of gaseous
fuel (7] in dual fuel. MBG expresses the flow rate in here and, mD
expresses the diesel fuel flow rate used as pilot fuel [Papagiannakis
etal., 2010).

L (1]

Figure 4: The experimental setup

The thermal efficiency of the engine is shown defined as (E] energy
content of fuels [LHVBG: the Minimum thermal value of Biogas, LHVD:
the Minimum thermal value of Pilot diesel fuel] and output power of the
engine (NEJ in formula numbered (2] (Papagiannakis et.al., 2010].
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EXPERIMENT RESULTS AND APPLICATION

The changes in the thermal efficiency of single-fuel and double-fuel
operating conditions depending on the load are shown in Figure 5. In
both operating conditions the greatest difference in this run was 20,9%
at 60% motor load (15 kW). In the measurements under full load, the
thermal efficiency was 31.94% for single fuel and 26.7% for double fuel.

W e b P
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Figure 5: Change of thermal efficiency according to motor load
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Figure 6 shows that the diesel/biogas fuel change rate rises due

to the increase in engine load. While at a 20% engine load, the fuel
change rate is 62% under full load this value is close to 84%. It is
understood that 84% of the energy source (fuel] used under full load
is met by biogas. Under this condition, the operating conditions under
full load are lower and economical compared to medium loads.
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Figure é: Diesel / Biogas fuel change rate

n a single-fuel operation, while all energy is covered by diesel fuel,

in a dual-fuel operation, energy is primarily afforded by the main
fuel, biogas. In this system, the task of diesel fuel is to be able to
provide enough energy to keep the gas/air mixture in the combustion
chamber. For this reason, there is no significant change in the
amount of diesel fuel used as pilot fuel due to the increasing load.
This situation can be seen in figure 7.

w0

Bt Pl [ imen i (8

Sekil 7: Change in diesel fuel consumption.

Itis seenin Figure 8 that NOx emission reaches 2500 ppm levels

in single fuel operation and it is observed above double fuel at all
load ratios. Under the same load, this value was recorded as about
1600 ppm in the dual fuel condition. The difference between nitrous
oxide emissions is seen to decrease by 33.7% as the burning
temperature increases with the increase of burden. It has been
determined that NOx emissions are seriously reduced in all
conditions without the need for any additional equipment.
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Figure 8: Change of NOx emission according to different operating
conditions.

Figure 9 shows that dual-fuel operation and diesel single fuel
operation are very close to each other in all test procedures when
the exhaust gas temperature is compared. At full load, the CO2 in
the biogas reduces the combustion temperature and the associated
thermal efficiency, Methane, which has a high resistance to
combustion, causes the prolongation of the combustion time. For
this reason, the temperature during combustion decreases, but it is
evaluated that the exhaust gas temperature of the exhaust manifold
which is overflowing from  the exhaust manifold seems to be high
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due to the extended after-combustion phase.
Figure 9:Exhaust gas temperature change

When CO emission is examined, it is seen in Figure 10 that the diesel
+ biogas mixed dual fuel is high under all load conditions. The fact
that the fuel/fuels are well atomized and cannot be decomposed

due to the low amount of mixture and the low temperature of the
combustion chamber is the result that the complete combustion
cannot take place (Heywood, 1988). Along with the increase in the
load, it is observed that the CO emission of dual fuel is low especially
at medium loads. It is estimated that the combustion chamber is
fully decomposed due to the increase in the temperature and the
amount of mixture. Under full load, it is also seen that there is an
upward trend in CO emissions. The increase in the amount of high
combustion-resistant methane in the biogas used as the main fuel is
due to the decrease in the amount of intake air due to the volumetric
increase of the main fuel and the inability to find sufficient oxygen
during combustion, it is estimated that CO emissions are increasing.
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Figure 10: Variation of CO emulsion with double fuel condition.

he variable gas pressures in the cylinders and the mass inertia
forces of moving parts cause some linear and rotational movements
while the internal combustion engines are in operation. In the diesel-
fueled operation, when the vibration data taken from the motors are
examined, it is seen in Figure 11 that the tendency to increase at

low and high loads and to decrease at medium loads. In the case of
biogas-diesel dual fuel, it has been found that these vibrations are
more haorizontal and can run on average 30% less vibration. The high
number of methane that biogas has exhibited less vibration at all
engine loads as it prevents problems such as early ignition, knocking
and slows combustion.
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Figure 11: The effect of biogas on engine vibration.
RESULTS

In this study, the fuel consumption values, NOx and CO emissions and
yields of the diesel/biogas diesel engine with fixed cycle diesel were
experimentally investigated and the following results were obtained.

Because of the high air/fuel ratio, combustion at low engine loads has
lower economic efficiency. A large amount of oxygen in the mixture is
heated during the combustion process and, afterwards, is discharged
out of the exhaust with high temperature, causing energy loss. Although
the thermal efficiency in dual fuel operation increases with increasing
load, the diesel-fueled single operation is lower than the thermal
efficiency it has. For this reason, the characteristics of the gas, such

as the number of methane, the lag period, and the duration of the
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combustion duration, require adjustment of the diesel fuel control
parameters.

When the fuel change rate is examined, it is seen that as the engine load
increases, much of the energy needed is supplied from biogas. Thanks
to the dual fuel, the engine consumption is reduced by 62.1% with
increased engine load. In this case, as the engine load increases, the
system becomes more economical.

While the CO2 in the biogas reduces the combustion temperature
and the associated thermal efficiency, Methane, which has a high
resistance to combustion, causes the prolongation of the combustion
time. Thanksto  the lower combustion chamber temperature and
the longer combustion period, NOx emissions have been reduced by
33.7%.

The increase in the amount of high combustion-resistant methane in
the biogas used as the main fuel is due to the decrease in the amount of
intake air due to the volume increase of the main fuel and the inability to
find sufficient oxygen during combustion, it is estimated that the effect
of CO emissions can be reduced by changing the overfill and spray
advance, which is an increase in CO emissions.

The changes in the gas pressure in the combustion chamber and the
vibrations caused by the inertia of the moving parts are reduced by

30% in the case of dual fuel operation. As the biogas, which has a high
methane content, is resistant to knocking, and the slower and calmer
nature of the reaction occurs, the amount of vibration obtained from the
motors is reduced.

As a result, while it is considered that the biogas that is examined in
terms of performance, economy, emissions and environmental effects is
suitable for use with a dual fuel system and generator engine, spraying
advancement, gas use at different mixing ratios and long-term durability
tests are required. In subsequent studies, this system will continue to be
reviewed more extensively.
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