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Toplu tasima sistemleri ve yeni nesil arag;

TRAMBUS

Gelisen Ulkelerde, sehir nufusu artmakta ve buylyen sehirlerde
ulasim en onemli problemlerden biri haline gelmektedir. Yerel
yonetimler ise ulasim problemlerine ¢coziim getirmek amaciyla
toplu tasima sistemlerini tesvik etmekte ve bu dogrultuda daha
modern, ekonomik ve teknolojik sistemler ile hizmet sunmaya
calismaktadirlar.
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Public transportation systems and a new generation vehicle;

TRAMBUS

In developed countries, the population has increased and transportation
becomesoneofthe majorproblems ingrowing cities. Localadministrations,
on the other hand, have been encouraging public transportation systems
in order to generate a solution for such problems and in the light of this
encouragement; they try to provide service with more modern, economical
and technological systems.




Trambs, elektrikle calisan, yolcu tasima kapasitesi yliksek, eneriji tiiketiminde ekonomik, yolcularin konforu igin tasarlanmis ve ¢evre dostu olan modern

cagin yeni toplu tasima aracidir.

Rl | ..

ik yatirim maliyetinin diistikligi ile 6ne cikan trambiis, yolcular icin kaliteli ve giivenli bir ulasim saglamaktadir. Trambiisiin kullandigi elektrikli siiriis
sistemi, enerji tasarrufu saglamakta ve cevreci ulasim plani ile farklilik yaratmaktadir. Sifir emisyon ilkesi ile calisan trambiis, cevreye duyarlilik konusunda
onculiuk etmektedir.




Designed for the comfort of the passengers, trambus is an
electrically driven, environmentally friendly and new public
transportation vehicle of the modern age which has a high
passenger transportation capacity and is economical in terms of
energy consumption.

Coming into prominence with the low initial investment cost,
trambus offers a quality and reliable journey for the passengers.
Electrical drive system adopted by trambus makes a difference
with regard to energy and ecologist transportation plan. Trambus
running with the principle of zero emission are pioneering the
sector with respect to environmental consciousness.

v

P

bozankaya®




) M

Trambtisin; celik, kataforez kaplamali, yliksek dayanimli sasi 6zelligi, aracin
arti ozelliklerinden biridir. Trambuse cift tahrikli stris sistemi entegre
edilmistir

Toplam agirligi 40 tona yaklasan konvansiyonel araclara gore, enerji

tasarrufunda yaklasik %75’e varan avantaj saglamaktadir.

Trambs, giinUmuzde kullanilan diger toplu tasima araclarina kiyasla; yolcu
kapasitesi, enerji tuketimi, cevreye duyarliligi ve modern yuzu ile bir adim
one cikmaktadir Konvansiyonel araclara gore, daha az bakim gerektiren
isletme maliyetleri sayesinde dusuk bakim gideri ve kesintisiz hizmet
avantajl saglamaktadir Trambuisin yiksek performansi ve verimliligi,
hem isletmeciler, hem sirtculer, hem de yolcular icin ideal tasimacilik

cozumlerini bir araya getirmektedir.



Coated with steel and cataphoresis, high resistance chassis property of
Trambus is regarded as one of the advantageous features of the vehicle.

Double actuated driving system has also been integrated into the trambus.

The vehicle provides an advantage in terms of energy conversation up to 75%
in comparison with the conventional vehicles whose total weight is close to

about 40 tons.

When compared with other public transportation vehicles which have been
in use today, trambus steps forward in terms of passenger capacity, energy
consumption, environmental consciousness and a modern vision. Thanks to
its operating costs requiring low maintenance than conventional vehicles, it
provides the advantages of low maintenance costs and uninterrupted service
High performance and efficiency of trambus combines ideal transportation

solutions for operators, drives and passengers.

[T ]

JEEE—

_>»bozankaya”




Yolcularin toplu tasimadan beklentileri, hizli, konforlu, glivenli ve zamaninda

ulasim saglayabilmektir.

Gunidmuz sartlarinda; yeni nesil %100 alcak tabanli trambis isletilecedi
yaya trafiginden izole edilmis olup, hem kurulum ve isletme maliyetindeki
avantajlari, hem de yolcularin konfor ve guvenlik beklentisini karsilamasi
ile son derece akilcl bir toplu tasima sistemidir. Bu nedenle saatlik yolcu
kapasiteleri 15.000'e kadar olan sehirler icin ideal bir toplu tasima sistemi

olarak on plana ¢cikmaktadir:

Yatirim maliyeti acisindan sehir ici rayli sistemler ile karsilastirildiginda

trambisiin tramvaya oranla en az 3-4 kat daha avantajli oldugu goriilmektedir.

Trambisler, karma trafik ve tahsisli yollarda sinyalizasyon oncelikli olarak

calisir ve cer enerjisini ise cift telli Havai hattan alir

Trambisile raylisistemlere yakin biryolcu kapasitesi saglamak mimkunddr.
18-21-24-30 metre gibi alternatif uzunluklarda Uretilebilen trambisin,
teknik olarak tramvay sistemleriile benzerlikleri olmasina ragmen, itk yatirim
maliyetleri cok daha distktiir Trambiis sistemlerinde, ara¢ maliyetlerinin
ve alt yapi (ray, makas, sinyalizasyon vb.) gereksinimlerinin daha az olmasi
sayesinde, ilk kurulum yatirrmlarinda blytk avantaj saglanmaktadir.
Ayrica trambus sistemleri, tramvay sistemlerinde oldugu gibi metrobis

sistemlerinin de bircok olumlu 6zelligini tek basina tasimaktadir.



The expectation of the passengers from public transportation is to ensure
fast, comfort, safe and timely transportation.

Under the present conditions, new generation 100% low-floored trambus
is isolated from the pedestrian traffic where it will be operated and it is a
highly rational public transportation system both for the advantages it
offers in terms of installation and operation costs and the satisfaction of the
comfort and safety expectations of the passengers. Therefore, it comes to the
foreground as the most efficient public transportation system for the cities
whose passenger capacity on an hourly basis is up to 15.000.

When it is compared with urban rail systems in terms of the investment cost,
it can be seen that trambus is at least 3-4 times more advantageous than
tramway.

Trambuses are operated with a signalization privilege in combined traffic
and dedicated roads and they provide the traction energy from the double-
wired overhead line.

With trambus it is possible to ensure such a passenger capacity that is close
to the rail systems. Although the trambus which can be manufactured at
alternative lengths as 18-21-24-30 meters has technically similar properties
with the tramway systems, its initial investment costs are much lower. In
trambus systems, a great advantage can be taken in the initial installation
investments thanks to the fact that the vehicle costs and infrastructure needs
(rail, junction, signalization etc.) are fewer. Moreover, trambus systems have
many positive properties of the metrobus systems independently as in the
tramway systems.
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Konvansiyonel otobusler ile karsilastirildiginda trambisu avantajli hale

getiren ana kosullar:

Egimli arazide daha performansli calisma [Belgrad, San Francisco, Seattle vb)
GUriltl ve hava kirliligini en distik seviyeye indirme (Atina, Salzburg vb)
Orta ve yogun yolcu hacimleri (Atina, Milano, Sao Paulo vb)

Yakit olarak dizele karsi elektrigin tercih edilmesi ve dusuk yakit maliyeti

(isvicre, Dogu Avrupa llkeleri, Rusya, Cin)

Elektrik tedarik sistemlerinin belediyenin mulkiyetinde olmasidir.

Trambis ile her yonden avantajli bir toplu tasima hizmeti sunmak mimkunduir;

Sifir emisyonlu sehir ici tasimacilik

Elektrikli cekis sistemleri ile yiksek guvenilirlik
Distk bakim maliyetleri

Dusuk alt yapi ve ilk yatirim maliyeti

Yolcu basina dlsen enerji acisindan ylksek verimlilik
Sessiz ve glvenli yolculuk

Gicld ama daha yumusak ivmelenme ve frenleme
Hizmetin strekliligi

Yiksek yolculuk kalitesi

Yuksek mekanik guvenirlilik ve verimlilik

YUksek manevra kabiliyeti

Uzun hizmet 6mri

Yiksek ivme ve tirmanma performansi

Dusuk enerji tiketim maliyeti
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Main factors making trambus an advantage option when compared to the
conventional buses are as follows:

« Operation with a higher performance on sloping lands
(Belgrade, San Francisco, Seattle etc.),
« Minimization of the noise and air pollution levels (Athens, Salzburg etc.),
«  Medium-level and intense passenger volumes (Athens, Milano, Sao Paulo etc.),
« Electricity preference as a fuel instead of diesel and a low fuel cost
(Switzerland, Eastern Europe countries, Russia, China),
« The ownership of the electricity supply systems by the Municipality.

It is possible to provide an advantageous public transportation service in all
aspects thanks to trambus:

« Urban transportation with zero emission,

« High reliability through electrically driven traction systems,
« Low maintenance costs,

« Low infrastructure and initial investment cost,

« High efficiency in terms of the energy per passenger,

- A silent and safe transportation,

« Strong but smoother acceleration and braking,

« Service persistence,

« A high transportation quality,

« A high mechanical reliability and efficiency,

« Superior manoeuvrability,

« Along service life,

« A high acceleration and climbing performance,

A low energy consumption cost.




Arac¢ Kapasitesi

Trambis, motor ve aktarma organlarinin ek yer kaplamadigi ve
arac uzunluklarinin pratikte 25 metreye kadar cikabildigi araclar
oldugundan, ayni uzunluktaki konvansiyonel dizel motorlu araclara
kiyasla, daha yiksek yolcu tasima kapasitesine sahiptir. Ayakta
yolcu sayisi m? basina 8 kisi (AW4] olarak hesaplandiginda, 18,75
metrelik aracta 180-190 kisi (oturan 40-50 kisi), 24,70 metrelik
araclarda ise 260-270 kisilik (oturan 50-60 kisi] yolcu kapasitesi
saglayabilmektedir

Kayar Elektrikli Kapilar
Ile Hizli Inme Binme
Imkani

GinlUmizde modern trambisler, cift taraf kapiya imkan vermekle
beraber codunlukla disa kayar kapi sistemleri kullanmaktadirlar
Ozellikle istasyonda bilet kullanma durumunda, birden cok kapidan
hem inme hem de binme yapilabildiginden, istasyonda bekleme
streleri 15-20 saniyeyi gecmemektedir. Kapilarin disari dogru
acilmasi, hem arac¢ kapasitesini artirmakta, hem de inis-binisi
kolaylastirmaktadir.




2

_>bozankaya”

Vehicle Capacity

Trambus has a higher passenger capacity than the conventional diesel engine
vehicles at the same length as the engine and powertrain do not occupy an
additional space and as the vehicle lengths can be extended up to 25 meters.
If the number of the standing passengers are calculated as 8 people per m?
(AW4), a passenger capacity of 180-190 people (40-50 people can sit) in a
18,75 meters long vehicle and of 260-270 people (50-60 people can sit) in a
24,70 meters long vehicle can be ensured.

Fast Getting on & Getting
off Opportunities with the
Automatic Sliding Doors

Today, modern trambus provides the opportunity of double-faced doors but
they generally make use of outward sliding door systems. Particularly when
the tickets are used at the station, the waiting period at the station does not
exceed 15-20 seconds if the passengers can get on and get off from multiple
doors. Outward opening style of the doors, on the other hand, both increases
the vehicle capacity and facilitates getting on and getting off.




LONG VEHICLE

Tahrik Sistemive EGim

Ozellikle edimin %6’'dan fazla oldugu kisimlarda, rayli sistem araclari
zorlanabilecegdinden, yuksek edimli bolgelerde trambis sistemleri daha
avantajlidir ve %18’e varan egimleri rahatlikla ¢ikabilmektedir.

Tramvay-Metro-Trambis ile konvansiyonel otobUsler arasindaki en
onemli fark, birden fazla akstan tahrikli olmalaridir. Konvansiyonel
otobuslerde birden fazla dizel motorun devrini kontrol etmek mimkin
olmadigi icin, tek motorla tek akstan tahrik verilmektedir. Ayrica, kis
sartlarinda tekerlek ve asfalt arasindaki sirtiinme katsayisinin dismesinden
dolayr olusan tekerlek patinaji problemi, ¢ift tahrik verebilme kabiliyeti
sayesinde, ya azaltilmakta yada tamamen ortadan kaldirilmaktadir.

Elektrikli motorlarda birden fazla motor beraber surdlebilir ve kontrol
edilebilir oldugundan, birden fazla akstan tahrik verilebilmekte ve
aktarma organlari zorlanmamaktadir.

Yakit Tasarrufu

Kullanilan enerji maliyetleri agisindan; ozellikle petrol fiyatlari distiniilecek
olursa trambusler; fosil yakitli sistemlerden daha avantajli olmaktadir.
Trambisin yakit tiiketimi ise konvansiyonel dizel araclarin yakit maliyetine
gore 4-5'te biri kadar (%20-25'i kadar] olmaktadir:
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Drive System and Slope

As the rail-system vehicles may have difficulties at the areas where slope is
more than 6%, trambus systems are more advantageous at highly slopped
locations and they can climb slopes up to18% easily.

The most important difference between the Tramway, Metro and Trambus
and conventional buses is their drive from multiple axles. As it is impossible
to control the speed of multiple diesel engines in conventional buses, a single
drive is provided by the motor from a single axle. Furthermore, the tire
skidding problem observed due to the decrease of the friction coefficient —_—

between the tire and asphalt under winter conditions can either be minimized
or eliminated thanks to the double-drive provision capability.

Multiple engines can be operated and controlled together in electric motors
and thus drive can be ensured from multiple axles and powertrain is not
forced.

Fuel Economy

Trambuses are more advantageous than systems using the fossil fuel in
terms of the costs of the consumed energy particularly when the petroleum
prices are taken into consideration. Fuel consumption of trambus, on the
other hand, is one fourth-fifth of the fuel cost of conventional diesel vehicles _ - , ; 1,
(20_ 25 %). | o s (§ i e




Cevresel Durum Analizi

Gulnidmuzde en blylk cevre problemlerinin basinda emisyon gaz salinimlari
gelmektedir Bu salinimlari sifira indirmek ve gelecede yasanabilir bir diinya
birakmak, tim dinyada teknolojinin gelisimine yon veren hayati bir faktor
olmustur. Trambdsler, elektrik motoru kullandigindan, dizel motorlu araclara

kiyasla cevre ve guriltu kirliligine neden olmayan bir teknolojiye sahiptirler.

Fosil yakitli motorlara gore ¢ok iyi bir alternatif olan ve yenilenebilir enerjili
elektriklimotorlar her gecen gun gelistirilmektedir. Elektrik enerjili sistemler,
hem ekonomik hem cevreci oldugundan, giinimuzde siklikla tercih edilen bir

sistem olma yolunda hizla ilerlemektedir.

Ozellikle dizel otobislerin motor gurdltileri, 90 desibele kadar ¢cikmaktadir.
85 desibelin tzerindeki gurultinin insanda isitme kaybina neden olabildigi
dustndldiginde, bu ciddi bir problem teskil etmektedir. Ayrica dizel motorlu
araclar, onemli miktarlarda egzoz gazi salmakta, bu da cevre ve insanlar icin

tehlike olusturmaktadir:




Environmental Situation
Analysis

Gas emission is one of the major environment problems in today'world.
Minimizing these emissions and leaving a liveable world to the next
generations have become a vital factor and directs the development of
technology all over the world. As trambus use electrically driven engines,
they have such technology avoiding environmental and noise pollution
compared to the diesel engines.

Being an alpha plus alternative in comparison with the fossil fuels,
electrically driven engines with renewable energy have being enhanced each
passing day. The systems with electrical energy are taking firm steps toward
being a frequently preferred system nowadays as it is both economic and
environment friendly.

The engine noises of particularly the diesel buses can increase up to 90
decibels. When it is taken into account that the noise over 85 decibels may
cause hearing loss, this poses a serious problem. Moreover, the vehicles
with diesel engines release significant amounts of exhaust gases and this, in
turn, creates a hazard for environment and people.
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Baklm Giderleri ve
Arac Omurleri

Trambisin bakim giderleri, modele bagli olarak degiskenlik gosterebilmekle
birlikte isletmecilerden alinan degerlere gore dizel otoblslerin bakim
giderlerinin altindadir. Yani daha az sarf malzemesi gerektirdiginden ve
daha uzun bakim araliklari sagladigindan distk bakim maliyetine sahiptir.

Ozellikle elektrikli sistemlerin dmriiniin daha uzun olmasi ve daha az
sarsintili stirtis sunmasi gibi etkenlerden dolayi, ara¢c omurleri de daha
uzundur. Trambusler, kullanacagr hatti karayolu araclari ile beraber
paylasacagindan isletmeye ek bir altyapi maliyeti getirmeyecektir.

Sistem Yedeklilig

Trambus elektrik trafolarinda yedek besleme, trafolar arasi ring sistemleri
ve elektrik kesintisi gibi rayli sistemlerde karsilasilabilen problemlerden
-istisnai durumlar haricinde-etkilenmezler. Acil durumlarda ise jenerator
veya batarya sistemi devreye girerek belli bir mesafe kat edilebilir. Yani,
hem hattin elektrik besleme sisteminde hem de arac¢ Uzerinde yedeklilik

oldugu i¢in trambus, toplu tasimada surdurulebilirlik ve streklilik saglar.



Maintenance Costs and
Life Cycle of the Vehicles

The maintenance costs of trambus may vary according to the model of the
vehicle; however, its maintenance costs are lower than the diesel buses
on the basis of the values reported by operators. In other words, prefer it
has lower maintenance costs as it requires less consumables and provides

longer maintenance intervals.

Their life cycle are longer as the electrical systems have a long lasting and
provide smoother drive. As trambuses and road vehicles can share the same

line, it will not require an additional infrastructure costs.

System Redundancy

Trambus is not affected from factors such as redundant supply on electricity
transformers, intra-transformer ring systems and power failure that may
be encountered with the rail systems apart from exceptional situations.
In emergency cases, on the other hand, the generator and battery system
Starts to run and a certain distance is covered. In other words, trambus
provides sustainability and persistence in public transportation as it has the
redundancy mechanism both in the line and electrical supply system.
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Toplam Sahip Olma
Maliyet

Lk yatirim maliyetleri diisiik olan sistemler; isletim 6mrii dikkate alinarak
toplam maliyetlere bakildiginda; ongorilmeyen yakit, bakim, isletme gibi
daha yiksek maliyetlere neden olmaktadir

Trambds, projenin dl¢edine gore rayli sisteme oranla 3-4 kat daha az
maliyetli olabilmektedir. Trambuslerde ilk yatirim maliyeti konvansiyonel
otobuslerin biraz Uzerinde olmasina ragmen, araclarin bakim, isletme
ve yakit maliyetleri gibi degderler dikkate alindiginda, uygulanan sisteme
gore orta ve uzun vadede yapilan yatirimi kara dondstirmektedir.

Altyapinin Sehir Ici Rayll
_Sisteme Donusturulme
Imkani

Trambis, genel yapi olarak uzun vadeli yolcu tasimaciligr dikkate alinarak
tasarlanirsa, istasyonyapisi, trafo merkezleri, ring kablosu, fiber haberlesme,
kamera vb elektronik sistemlerinde yapilacak kictk degisiklikler ile rayl
sistemlere donusturulebilir Yapilan trambus hatti tramvaya donusturilmek
istenirse, sehir ici rayli sistem yolu-makaslari yapilmali ve trambuste cift
olan katener teli teke dustrulmelidir. Bircok sehirde oldugu gibi trambus ve
tramvayi ayni hatta ¢alistirmak da mimkuindur.
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Total Ownership Cost

such as unforeseen fuel, maintenance, operation etc. when the total costs

The systems with the low initial investment cost may lead to higher costs ——— / /

are taken into consideration in terms of the operating life.

Trambus can be 3-5 times more cost-efficient than the rail system in
accordance with the scale of the project. The initial investment cost is a bit
higher in trambuses in comparison with the conventional buses; however,
when such parameters as operating and fuel costs of the vehicles are taken
into account, they turn the investment made into profit in the medium and
long term in comparison with the system being applied.

The Infrastructure Into
Urban Rail Systems

If trambus is designed in such a way that the long term passenger
transportation is taken into consideration as a general structure, they can
be turned into rail systems with small changes on such electrical systems as
the station structure, transformer stations, ring cable, fibre communication,
camera etc. If the constructed trambus line is desired to be turned into
tramway, then the local rail system road-junctions should be built and the
double overhead wire should be designed to be single. It is also possible to
operate trambus and tramway on the same line as applicable in many cities.




TRAMBUS 18 MT TEKNIK OZELLIKLERI

TRAMBUS 24 MT TEKNIK OZELLIKLERI

Arac Boyu 18750 mm
Arac Genisligi 2550 mm
Arac Yuksekligi 3467 mm
Arac Agirligi (AWO0) 17800 kg

Toplam Yolcu Kapasitesi
(m?'ye 6 kisi)

150 (34 Oturan,116 Ayakta)

Arac Boyu 24700 mm
Arac Genisligi 2550 mm
Arac Yuksekligi 3467 mm
Arac Agirthgr (AW0) 23700 kg

Toplam Yolcu Kapasitesi
(m?ye 6 kisi)

221 (48 Oturan, 173 Ayakta)

%100 Alcak Taban Evet
Artiktlasyon Sayisi 1
Azami Hiz 65 km/Saat

Maksimum ivmelenme

1,1-1,4m/s?

%7100 Alcak Taban Evet
Artiklasyon Sayisi 2
Azami Hiz 65 km/Saat

Fren Sistemi

Elektrikli ve Pnomatik

Maksimum ivmelenme

1,1-1,4m/s?

Frenleme ivmesi

1,1-1,4m/s2

Fren Sistemi

Elektrikli ve Pnomatik

Frenleme ivmesi

1,1-1,4m/s2

Cikabilecegi Maksimum Egim 18%

Aks Sayisi 3

On Aks RL 82 EC
Surts Aksi (2. ve 3. Aks) IF AV 132
Arka Aks ZF AVN 132
Disli Orani 9,8

En Ktk Donds Capl 23,2 Metre

Tahrik Sistemi

Tek veya Cift Akstan Tahrikli

Cikabilecegi Maksimum Egim 18%

Aks Sayisi 4

On Aks RL 82 EC
Siras Aksi (2. ve 3. Aks) IF AV 132
Arka Aks ZF AVN 132
Disli Orani 9,8

En Kicik Donis Capi 23,2 Metre

Elektrik Motor Tipi

Asenkron Motor

Tahrik Sistemi

Cift Akstan Tahrik

Elektrik Motor Tipi

Asenkron Motor

Motor Gucl 240-250 kw
Arac Nominal Glcl 1x250 kw
Hat Voltaji 750 V DC

Arac 0G Seviyesi

380 V AC (3 faz)

Motor Giicl 250 kw
Arac Nominal Gici 2x250 kw
Hat Voltaji 750 vV DC

Arac 0G Seviyesi

380 V AC (3 faz)

Arac AG Seviyesi 24V DC

Yardimci Tahrik Sistemi Batarya

Kap1 Sayisi 4

Kapi Tipi Elektrikli Kayar Kapi

Klima Sistemi Elektrikli Isitma ve Sogutma

Yardimal Giig Sistemi

33 kW (40 kw pik)

Arac AG Seviyesi 24V DC

Yardimci Tahrik Sistemi Batarya

Kap1 Sayisi 5

Kap! Tipi Elektrikli Kayar Kapi

Klima Sistemi Elektrikli Isitma ve Sogutma

Sarj Cihazi

6-8 kW

Yardimcr Gig Sistemi

33 kW (40 kw pik)

Sarj Cihazi

8 kw




TRAMBUS 18 MT TECHNICAL SPECIFICATIONS
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TRAMBUS 24 MT TECHNICAL SPECIFICATIONS

Vehicle Length 18750 mm
Vehicle Width 2550 mm
Vehicle Height 3467 mm
Vehicle Weight (AW0) 17800 kg

Passanger Capacity
(Seated)

150 (34 Seated, 116 Standing)

Vehicle Length 24700 mm
Vehicle Width 2550 mm
Vehicle Height 3467 mm
Vehicle Weight (AW0) 23700 kg

Passanger Capacity
(Seated)

221 (48 seated, 173 standing)

%100 Low Floor Yes
Number of Articulations 1
Max. Speed 65 km/Hour

Acceleration

1,1-1,4m/s2

%100 Low Floor Yes
Number of Articulations 2
Max. Speed 65 km,/Hour

Brake Systems

Electirical and Pneumatic

Acceleration

1,1-1,4m/s?

Brake Systems

Electirical and Pneumatic

Deceleratin 1,1-1,4m/s?
Max. Slope 18%

Number of Axles 3

Front Axle RL 82 EC
Driven Axles IF AV 132
Rear Axle ZF AVN 132
Gear Ratio 9,8

Turning Axle 23,2 Meter

Traction System

2 Motor, Dual Traction

Deceleratin 1,1-1,4m/s2
Max. Slope 18%

Number of Axles 4

Front Axle RL 82 EC
Driven Axles IF AV 132
Rear Axle ZF AVN 132
Gear Ratio 9,8

Turning Axle 23,2 Meter

Electric Motor Type

Asenkron Motor

Traction System

2 Motor, Dual Traction

Electric Motor Type

Asenkron Motor

Motor Power 240-250 kw
Vehicle Nominal Power 1x250 kW

line Voltage 750 vV DC

MV Level 380 V AC (3 faz)
LV Level 24V DC

APU Battery

Number of Doors 4

Door Type

Electrical Sliding Type

Motor Power 250 kw

Vehicle Nominal Power 2x250 kw

line Voltage 750 V DC

MV Level 380 V AC (3 faz)
LV Level 24V DC

APU Battery

Number of Doors 5

HVAC & Heating

Electrical Cooling & Heating

Door Type

Electrical Sliding Type

Axuliary Inverter

33 kW (40 kw pik)

HVAC & Heating

Electrical Cooling & Heating

Battery Charger

6-8 kW

Axuliary Inverter

33 kW (40 kw pik)

Battery Charger

8 kw
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