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EMAK METRO ve TUNEL HAVALANDIRMA SiSTEMLERI REFERANSLARI

ANKARA - KECIOREN M4 HATTI METROSU HAVALANDIRMA SISTEMI (F400) (2015)

ANKARA - KECIOREN M4 HATTI METROSU ISTASYON FANLARI (F400) (2013)

SIVAS - TCDD DELIKTAS TUNELI HAVALANDIRMA SISTEMi (F300 - F400) (2013)

IZMIR - iZRAY METROSU HAVALANDIRMA SISTEMi - 2.Asama - 1.Kisim (F300 - F400) (2011)
GURCISTAN - RiKOTi TUNELI HAVALANDIRMA SISTEMi (F400) (2011)

BURSA - BURSARAY LRTS TVF FAN SISTEMi 2.Asama - 2.Kisim (250 °C - 1 h.) (2011)
ISTANBUL METRO SiSTEMi FANLARI (Seyrantepe) (F400) (2010)

iZMIR - IZRAY METROSU TVF FAN SISTEMI - 3.Asama - 1. Kisim (250 °C - 1 h.) (2010)
BURSA - BURSARAY LRTS TVF FAN SISTEMI - 2.Asama - 1.Kisim (250 °C - 1 h.) (2006)
ISTANBUL METROSU SISHANE ISTASYONU PERON FANLARI (F300) (300 °C - 1h.) (2007-2008)
ESKISEHIR - LRTS 6 X POWER SUBSTATION PRESSURIZATION SISTEMi (2006)

ISTANBUL METROSU TAKSIM — KABATAS FUNIKULER SiSTEMi PERON FANLARI (F300) (2005)
BURSA - BURSARAY LRTS PERON FANLARI (F300) (2003)

BURSA - BURSARAY LRTS TVF FAN SISTEMi - 1. ve 2. Kisimlar (2003)

IZMIR - IZRAY LRTS YANGIN FANLARI - 1. Kisim (250 °C -1 h.) (2001)

EMAK METRO and TUNNEL VENTILATION SYSTEM REFERENCES

ANKARA CITY M4 LINE METRO VENTILATION SYSTEM (F400) (2015)

ANKARA CITY M4 LINE METRO STATION FANS (F400) (2013)

SIVAS CITY TCDD DELIKTAS TUNNEL VENTILATION SYSTEM (F300 - F400) (2013)
IZMIR CITY VENTILATION SYSTEM - 2.Phase - 1.Part (F300 - F400) (2011)
GEORGIA - RIKOTI TUNNEL VENTILATION SYSTEM (F400) (2011)

BURSA - BURSARAY LRTS TVF FANS 2.Phase - 2.Part (250 °C - 1 h.) (2011)
ISTANBUL CITY METRO PLATFORM FANS (Seyrantepe) (F400) (2010)

IZMIR CITY - IZRAY METRO TVF FANS - 3.Phase - 1. Part (250 °C - 1 h.) (2010)
BURSA CITY - BURSARAY LRTS TVF FANS - 2.Phase - 1.Part (250 °C - 1 h.) (2006)
ISTANBUL CITY METRO SISHANE STATION FANS (F300) (300 °C - 1h.) (2007-2008)
ESKISEHIR CITY - LRTS 6 X POWER SUBSTATION PRESSURIZATION SYSTEM (2006)
ISTANBUL CITY METRO TAKSIM — KABATAS FUNICULAR SYSTEM PLATFORM FANS (F300) (2005
BURSA CITY - BURSARAY LRTS PLATFORM FANS (F300) (2003)

BURSA CITY - BURSARAY LRTS TVF FANS - 1. ve 2. Parts (2003)

IZMIR CITY - IZRAY LRTS SMOKE EXHAUST FANS - 1. Part (250 °C-1 h.) (2001)
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HAKKIMIZDA

Emak Fan Endiistrisi A.S. 1968’de istanbul ‘da kurulmus; yenilikgi, ciddi,
saygin bir mithendislik sirketi ve tasanm ofisidir.

Ulkemizde daha 6nce hic imal edilmeyen Metro Tinel ve istasyonlarinin Komple Havalandirma ve

Yangin Duman Egzoz Sistemleri ile Karayolu - Otoyol Tinellerinde kullanilan Jet Fanlarin imalati alaninda
uzmanlasmustir.

Emak A.S. Dinyada kullanilan en yeni Acil Havalandirma ve Yangin Dumani Egzoz Teknolojilerini takip etmekte
olup Uluslararasi Standartlar cercevesinde projelendirmekte ve B.S. EN 1SO 9001:2008 Kalite Belgeli olarak en
yeni Gretim ve test teknolojilerine sahip Yalova Fabrikasinda imalatlarini gerceklestirmektedir.

ABOUT US

Emak Fan Industries Inc. established in Istanbul in 1968 is an innovative,
serious, reputable engineering company and a design office .

EMAK has a well-known name as a specialist manufacturer and supplier of Metro Fans and Jet Fans for
Underground Rail and Road Tunnel Ventilation Systems, which has not been produced in Turkey before.
Following up the Newest Technologies and Standards, EMAK is certified to produce them in it's own
Factory in Yalova City by under BS EN ISO 9001:2008 Quality Control System.




ARASTIRMA ve URUN GELISTIRME
(AR-GE / UR-GE)

EMAK, Yalova Fabrikasinda kendi biinyesinde kurdugu Test Labaratuvarlan
ile Tinel Fanlan ve Jet Fan imalatlarn icin asagida belirtilmis olan testleri
gerceklestirebilmektedir.

Yapilan testler; her zaman daha kaliteli, daha verimli ve daha emniyetli
urinlerin gelisimini saglamaktadir.

- IS0 5801 ve B.S. (British Standards) 848-1 : Genel Fan Performans Testleri
- IS0 13350 - Jet Fan Performans Testleri

+ BS EN 12101-3 (F200 - F300 - F400) Yiiksek Sicaklk Testleri

- BS 848-2 Ses Seviyesi Olcim Testi

- 1SO 1940 Pervane Balans (Vibrasyon) Hassasiyeti Kontrol( Testleri

EMAK Duman Egzoz Fanlarinin 200°C - 300°C - 400°C Yiuksek Sicakliklara
Dayanimini gosterir Test Raporlar ve BSI Onayli Test Sertifikalari mevcuttur.
Test Raporlar Bati Avrupa’da yerlesik olan BSRIA-UK Testing,

Warrington Fire Research Center, Applus, Efectis gibi Bagimsiz Test
Laboratuvarlarindan alinmistir.

YUksek Sicaklik Testleri EN 12101-3 Standardina
uyqun olarak yapilmustir,

RESEARCH & PRODUCT DEVELOPMENT

EMAK has the range of testing facilities in Yalova Factory in order to
perform the below mentioned Tests for the Jet Fans and Tunnel Fans.

The tests for both Jet Fans and Tunnel Fan Types enable EMAK to improve
its production for better Qualified, More Efficient and Safer Products.

- 150 5801 and BS(British Standards) 848-1: General Fan Performance Tests
- IS0 13350 Jet Fan Performance Tests

+ BS EN 12101-3 (F200 - F300 - F400) High Temperature Tests

- BS 848-2 Noise Level Measurement Tests

- 1SO 1940 Impeller Vibration Control Tests

EMAK Smoke Exhaust Fans have Type Test Reports and Certifications from the
respected Independent European Testing and Certification Authorities such as
BSRIA-UK Testing, Warrington Fire Research Center (WFRC), Applus, Efectis in
order to prove the High Temperature Resistance (F200 - F300 - F400).

The High Temperature Tests are performed
according to EN 12101-3 Standard.

- FAN ENDUSTRISI A.S.
Kurulus 1968 / Since 1968




EMAK EMWA / EMWA R TiP

METRO - TUNEL - ISTASYON FANLARI (TVF-OTE-UPE)

Firmamiz; yiiksek verimli, daha sessiz ve daha az bakim gerektiren @ 3550 mm capa kadar Metro Tiinel
Fanlan (TVF), istasyon Fanlari (OTE ve UPE) ve Sistemlerini gerceklestirirken, NFPA 130 (Sabit Rayli Gecis
ve Yolcu Tasimaciligi ) Standardina titizlikle bagh kalmaktadir.

Ozel tasarlanmis EMAK Patentli Reversible (iki yonlii calisabilen) ve Proje Sartnamesine uygun,

(250°C - 300°C - 400°C) Yiksek Sicakliklara mukavim Fan Ekipmanlan ve Sistemleri Uluslararasi

Standartlara gore test edilmektedir.

TVF - OTE - UPE Fanlaninin imalati disinda; Sistemde gerekli olan:

m Susturucu Unitelerinin imalati,

m Yangin Damperleri, Yangina dayanikl Kanal ve Ara Baglanti Parcalarinin tedarigi,
W Elektrik Kumanda ve Kontrol Sistemi, Otomasyon ve Scada Entegrasyonunu da

EMAK A.S. Anahtar teslimi olarak gerceklestirmektedir.

| EMAK, NFPA 130 (Sabit Rayl Gecis ve Yolcu Tasimaciligi
icin Standart) Standardina tam uyumlu Acil Durum Tiinel
ve Istasyon Duman Egzoz Sistemleri imal etmektedir.
EMAK Tinel Fanlari, Standartta éngoriillen 250°C - 1 Saat
veya daha yiiksek (300°C veya 400°C - 120 dk.)
sicakliklarda Uluslararasi taninmis Laboratuvarlarda test
edilmistir.

Bu fanlar patentli Reversible (her iki yéne calisabilen)
Kanat Tasarnimi sayesinde Yangin Dumanini her iki yonde
desarj edebilmektedir.

NFPA 130 Standardi ile amag; Acil Durumlarda yangindan
kacan yolculan, Yangin Dumaninin zehirli etkisinden
korumak ve kacis yonindeki insanlarin yiziine 60°C vyi
asmayacak sekilde taze hava sevk etmektir.

Proje Sorumlusu, Tinellerde ve Platformda optimum
2.5 - 3 m/s duman sirikleme hizi ve clkmasi muhtemel
maksimum Yangin Biytklugine gore Fan kapasitelerini
belirlemektedir.

Dedisik Acil Durum Senaryolarina gére yolcularin givenli
kacisi planlanarak Fanlar secilmektedir. EMAK Fanlari tim
aksesuarlan ve bilesenleri ile bu en koéti senaryolara
meydan okuyacak sekilde tasarlanmis ve Test edilmistir.
Ayrica Fanlar; Acil isletme Sartlan disinda, Normal isletme
Sartlarinda emisyon seyreltme amaclh olarak da
calistirilabilmektedir (Dual Purpose).

EMAK "

FAN ENDUSTRISI A.S.

Kurulus 1968 / Since 1968

EMAK EMWA / EMWA R TYPE

METRO TUNNEL and STATION VENTILATION SYSTEMS (TVF-OTE-UPE)

Fully NFPA 130 complied EMAK Metro and Tunnel Fans (TVF - OTE - UPE) have the quality features and advantages
of high efficiency, durability, silent-running, low maintenance needs and a comprehensive selection range up to
@ 3550 mm fan diameter; where large air quantities needed at relatively low overall pressures.

EMAK Fully Reversible Tunnel and Metro Fans are manufactured for High Temperatures (200°C - 300°C - 400°C)

and tested by Internationally known Test Standards.

Beside the production of TVF - OTE - UPE Fans; as required in the System:

m Manufacturing the Silencers,

m Supplying the Smoke Dampers,Fire Resistant Ducts and Connection Parts,
B Electrical Command and Control System, Automation and SCADA Integration is also carried out by EMAK as a

Turnkey Project.

‘ EMAK produces Emergency Smoke Exhaust Systems for

Metro Tunnels and Stations that fully comply with NFPA
130 (Standard for Fixed Guideway Transit and Passenger
Rail Systems).Emak Tunnel Fans are tested at 250°C -1h or
higher temperatures (300°C or 400°C - 120 min.) by
Internationally Accredited Laboratories.

EMAK Fans can work in both directions by Patented
Reversible Impeller Designs.

Here; the aim of the NFPA 130 Standard is to keep
escape routes safe in order to protect the passengers from
the toxic effects of the fire and smoke during their escape
and to supply fresh air which is not more than 60°C into
passenger’s face direction.

The Project Manager determines the capacity of the fans
in order to have a smoke exhaust velocity at about

2,5 m/s -3 m/s and also according to the Possible Heat
Release Rate of the Fire.

According to the Designed Fire Scenarios,the safe escape
of the passengers is planned and fans are chosen
accordingly.

EMAK Fans and All Fan Equipments are designed and
tested to challenge the worst cases during the fire.

Since the fans are Dual Purpose; the same fans can also
be used during Normal Operation Ventilation Phase. \




EMAK EMWA / EMWA R TiP
METRO - TUNEL - ISTASYON FANLARI (TVF-OTE-UPE)

GENEL KONSTRUKSIYON:

TVF ve OTE Fanlari, EFF Yangin Konstriiksiyonunda imal edilmektedir.

TAM (In-line) Tip Kaset (Govde), Komple EN 10025 (ERDEMIR 3237) ST 37.2 Kalite Celik levhadan imal edilmektedir.

Sac kalinliklari, govdede 6 mm - Flanslarda 10 mm ‘den daha ince dedildir.

Strekli tip kaynakl olup Tim Celik aksam Epoksi tip (90 pm) boya ile koruma altina alinmakta veya Sicak Daldirma Galvaniz
uygulanmaktadir.

Opsiyonel olarak; Paslanmaz Celikten imalatimiz da mevcuttur.

Fanlara ait Sarsinti Kesici Ayak Takozlari (V.I.) Standart teslimatimiza dahildir.

Fanlarimizda opsiyonel olarak IE3 Yiiksek verimli (Yiiksek Sicaklik Sertifikali) Motorlar kullamilabilmektedir.
Elektrik Motorlar H Class - IP 55 S1 Agir Sartlar icin Strekli kullanima uygun

Normal calisma sartlarinda 100.000 saat Omiirli ZZ Tip Kapali Rulmanlarla donatilmistir.

Daha zorlu kosullar icin distan yaglamali acik tip rulmanlar kullanilabilmektedir.

F300 ve F400 Yiiksek Sicaga dayanikh Elektrik Motorlari Demir Dékiim gdvde yapisindadir.

Kullandigimiz Motorlarda Karter Isitma Ekipmani bulunmakta olup bu sayede motor govdesindeki olasi su yogusmasi dnlenmektedir.

Kullanilan motorlar standart olarak PTC veya opsiyonel olarak PT100 icermektedir.

Fan Pervaneleri (Impellers), EMAK Patentli Reversible ve Kanat Acilari Ayarlanabilir tiptir.

Pervane Kanatlan Yuksek Sicakliklara dayanikli aliminyum veya celikten imal edilmektedir.

Rotor Kismi (Hub) ise EN 10025 (5235 JR) Celik Levhadan imal edilip Epoksi Boya veya Galvaniz ile korunmakta veya AlSI 316
Paslanmaz Celikten imal edilmektedir.

EMAK EMWA / EMWA R TIP TUNEL FANLARI: Imalat sonrasi tim fanlar 1SO 1940

. CAP - Max. @ 3550 mm. Normuna uygun olarak Hassas Statik
- HAVA DEBISI : Max. 1.000.000 m3/h (277 m3/s) ve Dinamik Balans Testlerinden
- Eﬁﬁﬁ DAVANIMI - g/\;(;u;ggo ZE:)O% /2h geg.nlmektedlr. . L

Opsiyonel olarak; isletme siiresince Fan

Govdelerinde olusabilecek muhtemel
sarsintilan yani vibrasyon (Balans)
bozulmalarini 4-20 mA sinyaller
gondererek sirekli olarak izleyebilen
GOVDE MALZEMESi SECENEKLERI: Paslanmaz Celik Vibrasyon Monitor
- AISI 316 L (Paslanmaz Celik) Sistemi uygulamamiz
« EN 10025 (ST 3237 Celik Levha) mevecuttur.

(ST 3237 Celik Levha icin Epoksi Boya veya
Sicak Daldirma Galvaniz Koruma (EN IS0 1461))

PERVANE MALZEMESI SECENEKLERI:

« EN 1725 (G-ALSI 10 Mg Aliminyum)

« AISI 316 L (Paslanmaz Celik)

« EN 10025 (5235 JR Celik Levha + Epoksi Boya ile koruma)

EMAK EMWA / EMWA R TYPE
METRO -TUNNEL - STATION FANS (TVF-OTE-UPE)

GENERAL CONSTRUCTION:

TVE OTE and UPE Fans are manufactured as in general EFF Fire Construction.

TAM Inline Type casings are produced from EN 10025 (ERDEMIR 3237) ST 37.2 Quality Steel plates.
Steel plate thickness is not less than 6 mm in the body and not less than 10 mm in the flanges.
The casings are fully welded.

All steel parts are protected by Epoxy paint (90 pm) or Hot dip galvanized as standard.

Optionally Stainless Steel production is available.

The Vibration Insulators are included as standart in our delivery.

Optionally, IE3 High Efficient Electric Motors (High Temperature Resistant Certified) are used in EFF EMAK Fire
Resistant Fans.

Electric Motors are H Class - IP 55 S1 Heavy Duty (Continuous Operation) Type and supplied with the ZZ Type Bearings which
are Life Time Lubricated and which have 100.000 working hours Estimated Life Time under Normal Conditions.

For heavier conditions, Regreasable Bearings can be used.

F300 and F400 High Temperature Resistant Motors have Cast Iron Bodies.

The Space Heater is included as standard in motor body for preventing the moisture.

The motors include PTC as standart and PT100 as optional.

Fan impellers are EMAK Patented Reversible and Blade Angle is adjustable for pitch control.
The Blades are manufactured in Aluminum Alloy, Steel or Stainless Steel.
The Hub Section is made of EN 10025 Steel + Epoxy Paint Protected or Galvanic protected or made of AISI 316 Stainless Steel.

After production, all fans are factory tested
both statically and dynamically against
vibration defects according to

1SO 1940 Norm.

Optionally, Continuous Vibration Monitoring
Systems (4-20 mA) made of stainless steel
can be mounted.

EMAK EMWA / EMWA R TYPE TUNNEL FANS:

- DIAMETER : Max. @ 3550 mm.

- AIR FLOW : Max. 1.000.000 m3/h (277 m3/s)
- PRESSURE : Max. 4000 Pa

- FIRE RESISTANCE : 200°C - 300°C - 400°C (2 Hours)

IMPELLER MATERIAL OPTIONS:

« EN 1725 (G-ALSi 10 Mg Aluminum)

- AISI 316 L (Stainless Steel)

- EN 10025 (5235 JR Steel Plates + Epoxy Paint Protection)

CASING MATERIAL OPTIONS:

- AISI 316 L (Stainless Steel)

« EN 10025 (ST 3237 Steel Plates)
(For ST 3237 Steel Plate there is Epoxy Paint or
Galvanic Protection acc.to EN ISO 1461)




DIGER ANA SISTEM EKIPMANLARI

SUSTURUCULAR:

Susturucular, Proje sartnamesine uygun
olarak Prizmatik veya Silindirik yapida
imal edilebilmektedir.

Mekanik Uygulama Resmi (Shop
Drawings) imalattan evvel mihendis
onayina sunulmaktadir.

Susturucular genellikle Fanlarin hem
Emme hem de Basma istikametlerinde
bulunmaktadir.

Sandvic Susturucu Panel Govdeleri EN
10025 (5235 JR) Celik Levhadan imal
edilip Epoksi Boya ile koruma altina
alinmaktadir.

Susturucu i¢ Bélmeleri, Ses Yutucu
Ozellikte Perfore Sacdan Modiiler tarzda
imal edilmektedir.

Pasa kars! koruyucu olarak; 90 pm
Kalinlikta Epoksi Boya ile koruma altina
alinmaktadir.

ic Kisim Yiiksek Sicakliga Mukavim,
Sertifikali ve Yiksek Ses Tutma Kabiliyeti
olan Tas Yin ile izole edilmektedir.

Susturucular ,istege bagh olarak;
Epoksi Boya ile koruma yerine,
onceden Galvanize edilmis Sac
Konstriiksiyon olarak da imal
edilebilmektedir.

Galvanik Koruma TS 914 EN - I1SO
1461 Standardinda ve

min.450 gr / m2 kalitededir.

YANGIN DAMPERLERI
ve AKSESUARLARI:

Metro Tiinel ve istasyonlarinda; Normal
isletme durumu icin EMAK HDD - By
Pass Damperleri ve Acil isletme durumu
icin EMAK HDD - Kapama Damperleri
kullanilmaktadir.

Modiler yapida olan damperler, yipratici
ozellikteki kir, toz, pas gibi agir kullanim
sartlarina uygundur.

Damperler, Tinel icinden gecen
trenlerin yiiksek Piston etkilerinden
zarar gormeyecek derecede saglam
konstriiksiyonda ve cok uzun omrld
olarak imal edilmektedir.

Ayrica; Yiksek Sicakhda dayanikli
Konstriksiyonda olup Elektrikli
Pnomatik veya Elektro Hidrolik Tip - Yay
Geri Dondsli Servomotorlar
(Actuatorler) ile donatilmaktadir.
Yangin Damperlerinin Dis Konstriksi-
yonu, EN 10025 (5235 JR) Kalite Celik
Levhadan ve Epoksi Boya Korumali
olarak imal edilmektedir.

istege bagli olarak, Epoksi Boya koruma
yerine dnceden Galvanize edilmis Sac
Konstriksiyon olarak da imal
edilebilmektedir.

Galvanik Koruma TS 914 EN - 1S0 1461
Standardinda ve min. 450 gr/m2
kalitededir.

Damper Kanadi Yataklama Milleri
(saftlar), AISI 304 Kalite Paslanmaz
Celikten imal edilmektedir.
Damper Kanatlan Epoksi Boya
korumali veya d6nceden Galvanize
edilmis sacdan imal edilmekte olup
Kanatlarin Ozel Dizayni, hava
direncini minimuma indirecek
sekildedir.

ISTASYON OPERATOR
ODASI FAN UZAKTAN
KUMANDA PANOLARI:

EMAK, Misteri talepleri dogrultusunda
ve Anahtar Teslimi olarak taahhut ettidi
Sistemlerde her istasyon Kontrol Odasi
icin birer adet olmak Gzere; Etanj (IP54),
Birinci Sinif Kalitede Firin Boyali Kumanda
ve Kontrol Panosu tedarik etmektedir.

Kumanda Panolari Gizerinde Uluslararasi
Dijital Haberlesme Protokoline uygun
RTU Unit (Dijital Kontrol Cihazina ait
Uzaktan Kumanda Terminali) ve PLC
Kontroli bulunmaktadir.

Panolar Uzerinde; Gostergeler, Sinyal
Lambalari, Acil Enerji Kesme Butonlari ve
asagida belirtilen kumanda ozellikleri
bulunur:

a) Fanlanin Standart ve Reverse (Aksi
Yonde) Siris Kontroli ve Ikazlar
(Fanlarin Hava Akis Yoninin Kontroli)

b) Fan Hiz Kontroli ve Géstergesi
(Yalniz Frekans Kontroll Sistemlerde)

¢) Elektrik Motoru Bilgileri
(Amper, Voltaj, Hertz, Gl vb.)

d) By Pass Damperleri ve Kapama
Damperleri Acma / Kapama
Kontrolleri ve Ikazlar.

Bu sistem, baskalan tarafindan
kurulan SCADA Sistemi ile
haberlesmeye uyumludur.
Kullamilan tiim donanimin
etiketlendirilmis olmasi kullanim
kolayligr saglamaktadir.

Ayrica Firmamiz Fanlann imalati ve montaji disinda Sistemde gerekli
olan yukaridaki ekipmanlarin imalat, tedarik ve anahtar teslim

—

haLda gerceklestirmektedir

OTHER MAIN SYSTEM ANCILLARIES

SILENCERS:

Silencers are manufactured as Prismatic
or Circular according to the technical
specification of the related project.
Before starting manufacturing; The Shop
Drawings are submitted to the engineer
for final approval.

Generally, silencers are located both inlet
and outlet sides of the fans.

Silencer’s sandwich formed panel bodies
are produced from EN 10025(5235 JR)
quality Steel Plates then Epoxy Paint
Protection is applied or produced from
Pre - Galvanized Steel Plates.

The inside plates are perforated type in
order to absorb the noise.

Between the steel plates; heat resistant,
certified and well noise absorbing
Rock-wool type sound Insulation is
applied.

To protect the silencers from rust;
epoxy paint(90 pm) is applied as
standart or as optional manufacturing
from Pre-Galvanized Steel Plates is
preffered.

Galvanization is applied according to
TS 914 EN - 1S0 1461 Standart and
min.450 gr/m2.

DAMPERS and
ANCILLARIES:

For the Metro Tunnel and Stations’s Fire
and Smoke Management Systems,
EMAK HDD Type - By Pass Dampers are
used for Normal Operation and Shut Off
Dampers are used for Emergency
Operation.

All EMAK Dampers are produced as
modular formed and are resistant to
heavy duty conditions like dust, rust
etc. in Metro Tunnels.

Dampers are manufactured so strong
that even the high piston effect of the
trains can not damage and they are
long lasting.

Also; Dampers’s construction is high
temperature resistant and dampers are
equipped with Electrical Pneumatic
Type or Electro Hydraulic Type - Spring
Return Servomotors (Actuators).

The main construction of the dampers
are made from EN 10025 (5235 JR)
Steel Plates and then Epoxy Paint
Protection is applied as standart.

As optional; manufacturing from
Pre-Galvanized Steel Plates is
preffered.

Galvanization is applied according to
TS 914 EN - 150 1461 Standart and
min.450 gr/m2.

Damper blade shafts are
manufactured from AISI 304 Stainless
Steel.

The damper blades are manufactured
from pre-galvanized steel or epoxy
coated steel plates.

The special design of the blades
minimize the air pressure over
damper.

FAN REMOTE CONTROL
PANELS for THE STATION
OPERATOR ROOM:

EMAK may supply the Remote Control
systems for the fan units.

Normally one remote panel is sufficient
for the whole station.

The Remote Control Panels are delivered
with the first quality materials and the
first quality finishing.

On Remote Panels, there are RTU and
PLC that use internationally accepted
digital communication protocols.

On the panels, there are indicators,
signal lamps, emergency energy off
buttons commanding and controlling
features as mentioned below:

a) Standard and Reverse Drive Control
and Monitoring (The Air Flow
Direction Control of The Fans)

b) The Speed Control of the Fans and
Display (Only with Frequency Driver
Units)

¢) The Electric Motor Information
(Current, Voltage , Frequency,
Power,etc.)

d) By Pass and Shut Off Damper’s
On - Off Control and Monitoring

Also ready to integrate the SCADA
System supplied by the others.
The name plates for all above
mentioned goods are supplied for
proper and easy usage.

Beside the production and the installation of the Tunnel Fans; EMAK
can produce, supply and install the above necessary equipments

unnel Fan Systems.
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EJET / E JETR
KARAYOLU TUNELLERI JET FANLARI

imalatimiz olan Jet Fanlar;

Tek Yonli calisabilen (E JET) veya

iki Yonlu calisabilen (E JETR) tipindedir.

Tunel Projeleri, Uluslararasi PIARC Kriterlerine uygun
olarak ve EMAK tarafindan gelistirilen paket bilgisayar
programlari ile projelendirilmektedir.

EMAK, Jet Fanlann imalati disinda,
Sistemde gerekli olan Elektrik Kumanda

ve Kontrol Sistemi ile Otomasyon ve Scada
Entegrasyonunu da gerceklestirebilmektedir.

Jet Fanlar, yonlendirici hava kanallarn olmaksizin
Yiiksek itme Giicii (Thrust) temin ederek,

hava kiitlesine yon verir.

Yarattiklar bu kinetik enerji sayesinde;
Karayollan / Demiryollari / Metro Tiinellerinde,
Yangin Dumani veya Tasit Egzozlarindan
kaynaklanan kirlenmis havayi, birbirlerine pas
ederek boyuna bir akisla tiinel disina
siiriklemektedirler.

GunUomuazde 50 Yila yaklasan
meslek tecribesi ile EMAK A.S.
mikemmel Jet Fan
tasarimlar

gelistirmektedir.

Today, with nearly the
50 Years of experience
EMAK creates perfect

Jet Fan Designs.

= EVIAK

- FAN ENDUSTRISI A.S.
Kurulug 1968 / Since 1968

|
EJET / EJETR
JET FANS FOR ROAD TUNNELS

EMAK can produce

both Unidirectional (E JET) and Fully Reversible (E JET R)

Jet Fans.

The Tunnel Project calculations are made according to PIARC
Criterions and by the software improved by EMAK.

Beside the manufacturing of Jet Fans;

as required in the Road Tunnel Ventilation
System,

EMAK can supply the full accesories,

the Electrical Command and Control System,
Automation and SCADA Integration.

Jet Fans direct the air mass without any air ducts by
providing high Thrust.

The Kinetic Energy they provide sweeps away all the
polluted air from vehicle exhaust and the smoke in
case of fire in Road Tunnels / Railway Tunnes /
Metro Tunnels.



EJET / E JETR

KARAYOLU ve DEMIRYOLU TUNELLERI JET FANLARI

GENEL KONSTRUKSIYON:

EMAK JET FANLAR genis bir yelpazeyi kapsamaktadir.

Kapasitesine gdre (Fan Capi / Motor Giici / Motor Devri ) oldugu kadar, tasariminda kullanilan malzeme cinsine gore de

dedgisik Model ve Tipleri bulunmaktadir.

EMAK Mihendisleri, AR-GE / UR-GE calismalari 1siginda Ozel Uyqulamalar icin Ozel kapasitelerde Jet Fanlar tasarlamaktadir.

STANDART E JET - E JET R IMALAT ARALIGI:

+ CAP o : @400 mm -@ 1800 mm.
« HAVA DEBISI : Max. 360.000 m3/h (100m3/s)
« THRUST : Max. 2850 N

* SICAKLIK DAYANIMI  : 200° - 300° - 400° C (2 Saat)

PERVANE MALZEMESi SECENEKLERI:

* EN 1725 (G-ALSI 10 Mg Aliminyum)

+ AISI 316 L (Paslanmaz Celik)

« EN 10025 (5235 JR Celik Levha + Epoksi Boya ile koruma)

GOVDE MALZEMESi SECENEKLERI:

« AISI 316 L (Paslanmaz Celik)

+ EN 10025 (5235 JR Celik Levha + Epoksi Boya ile koruma
veya 5235 JR Celik Levha + EN 1SO 1461 Sicak Daldirma
Galvaniz Koruma (min 60 pm))

ELEKTRIK MOTORU:

Elektrik Motorlari, H Class - IP 55 S1 Adir Sartlar icin Surekli

kullanima uygun olup, Normal calisma sartlarinda 100.000

saat Omrla 77 Tip Kapal Rulmanlarla donatilmistir.

Daha zorlu kosullar icin distan yaglamali acik tip rulmanlar

kullanilabilir.

F300 ve F400 Yiksek Sicaga dayanikli Elektrik Motorlari

Demir Dokiim gévde yapisindadir. Kullandigimiz Motorlarda

Karter Isitma Ekipmani bulunmakta olup bu sayede motor

govdesindeki olasi su yogusmasi dnlenmektedir.

Kullanilan motorlar standart olarak PTC veya opsiyonel

olarak PT100 icermektedir.

TEKNiK DOKUMANTASYONLAR:

Fanlarin Mekanik Aksami, Yedek Parca Listesi, Kullanim ve

Bakim Talimatlari, Detayh Teknik Cizimler ve Elektrik

Motorlan hakkinda Teknik Bilgiler isin tesliminde EMAK

tarafindan saglanmaktadir.

FAN ASKI ve/veya SABITLEME ELEMANLARI:

Fan kasetinin iki yaninda bulunan flanslara, DIN EN 10025

(5235 JR) Celik malzemeden imal ve L seklinde bukalmis

ayaklar kaynakla monte edilmektedir.

Ayak baglantilari Gzerinde, Titresim Yalitimi Grubuna
baglanmayi saglayacak delikler yer almaktadir.

Bu montaj yuvalarina V.I. Tip Titresim Sonidmleyiciler, Fan
Agirhdina ve Momentine uygun ve yangin sartlarina
dayanikli Sispansiyon Sistemi monte edilmektedir.

JET FAN SUSPANSIYON SiSTEMi ve GUVENLIK ZINCiRi :

Tum Montaj Parcalari, Sicak Daldirma Galvaniz ile kaplanip
Epoxy Boya ile koruma altina alinmaktadir.

Jet Fan Sispansiyonu, tiinel tavanina (veya duvarina) dort
adet celik saplamali Kimyasal Dibel ile monte edilmektedir.
Saplamalarin capi, fanin thrust ve agirhgina gore
secilmektedir.

Montaj tablasi ile Jet Fan Aski Aparati arasinda dort adet 1si
dayanimli Titresim Sonimleyici kullaniimaktadir.

Ayrica tinel tavanina monte edilecek Jet Fanlar, besinci bir
Kimyasal Dibelle ve Galvaniz Korumali Celik Zincirle asilarak
emniyete alinmaktadir.

OPSIYONEL JET FAN AKSESUARLARI :

- Hava Akis Yons Sensori (Flow Switch)

- Titresim Sensor( (Vibrasyon Transducer)

- PT100 Sicakhk Sensori

- Yerinde Yok Switch

- Yangina Dayanikli Ac- Kapa Switchler

EJET / E JETR

JET FANS FOR ROAD and RAILROAD TUNNELS

GENERAL CONSTRUCTION:

EMAK Jet Fans are spread in @ wide range allowing different combinations.

There are different Models and Types for different capacities. (Fan Diameter / Motor Power / Motor Speed)

There are also different constructive material options in body for the conditions required by the related project.

The EMAK Engineers of Research and Development Department design custom made fans for specific needs of our customers.

STANDARD E JET / E JET R PRODUCTION RANGE:

* DIAMETER : @450 mm - @ 1800 mm.
* AIR FLOW : Max. 360.000 m3/h (100 m3/s)
+ THRUST : Max. 2850 N

* FIRE RESISTANCE : 200°C - 300°C - 400°C (2 Hours)
IMPELLER MATERIAL OPTIONS :
- EN 1725 (G-ALSI 10 Mg Aluminum)
- AISI 316 (Stainless Steel)
« EN 10025 (5235 JR Steel Plates + Epoxy Paint Protection)
CASING MATERIAL OPTIONS :
* AISI 316 L (Stainless Steel)
- EN 10025 (ST 3237 Steel Plates)
(For ST 3237 Steel Plate there is Epoxy Paint or Galvanic
Protection acc.to EN I1SO 1461)
ELECTRIC MOTOR :
Electric Motors are H Class - IP 55 S1 Heavy Duty (Continuous
Operation) Type and supplied with the ZZ Type Bearings which
are Life Time Lubricated and which have 100.000 working
hours Estimated Life Time under Normal Conditions.
For heavier conditions, Regreasable Bearings can be used.
F300 and F400 High Temperature Resistant Motors have Cast
Iron Bodies.
The Space Heater is included as standard in motor body for
preventing the moisture.
The motors include PTC as standart and PT100 as optional.
TECHNICAL DOCUMANTATION :
Operational and Maintenance Manuals of the mechanical
apparatuses, spares and ancillaries belonging to the Jet Fans
are delivered with detailed drawings, electric motor manuals
etc. with every dispatch.
FAN SUSPENSION AND MOUNTING SYSTEMS :
The fan units are suspended by DIN EN 10025 (5235 JR)
Quality Steel L formed footing welded to the flanges located
at both sides of the fan body.

This footing arrangement is supported by Heat Resistant AVS
(Spring Type) Anti Vibration suspenders adapted to the fan
Weight and Momentum.

JET FAN SUSPENSION / FIXING and SECURITY SYSTEMS :

All Jet Fan installation parts are hot dip galvanized and then
epoxy coated.

Jet Fan suspension is fixed to the ceiling of Tunnel by Hilti Type
four steel rods (Chemically Fixed).

The diameter of the rods are selected proper to the thrust and
the weight of the fans. Between the Jet Fan footing
arrangement and the all steel mounting bracket; four pieces
of Heat Resistant AVS (Spring Type) is used.

Anti Vibration suspenders are selected proper to the fan
Weight and Momentum. A separate fifth rod is connected via
a galvanized chain to the Jet Fan, for security purpose.
OPTIONAL JET FAN ACCESSORIES :

« Air Flow Switch

- Vibrasyon Transducer

+ PT100 Temperature Sensor

« Limit Switch

- Fire Resistant On-Off Switches




S$S JET/MS JET - tiinel Kan Asamasi Fanlar S$S JET/MS JET Tunnelling Fans (For Tunnel Constructions)

Yiksek basinclara ulasabilen Tek Kademeli (Single Stage) SS JET FANLAR ile cok yuksek EMAK also manufactures Single Stage SS Jet Fans which get high Pressures and

basinclara ulasabilen Coklu Kademeli (Multi Stage) MS JET FANLAR Urin gamimizda bulunmakta Multi Stage MS Jet Fans which get very high Pressures for Tunnel Construction and Mining
ve misterilerimiz tarafindan givenle kullaniimaktadi Projects where high - very high pressures at medium - large air flows needed.

¢ Gnlan onerilirken hesaplarmalar isvicre N SIA 196 ) makt The SS Jet and MS Jet Fans are suggested due to the calculations made according to
azl a3dMmast aniafl OnErrken hesaplamatdl, SVIETe NOfmu ya gore yaplimakla Swiss Norm SIA 196 and these productions are used safely by our clients in Tunnelling

olup bu imalatlar, her tirlt Tnel ve Kazi Asamalarinda givenle kullanilmaktadir. and Mining fields.
STANDART SS JET - MS JET iMALAT ARALIGI: STANDARD SS JET - MS JET PRODUCTION RANGE:
+ SS JET CAP o : @315 mm - @ 1800 mm. + SS JET DIAMETER : @315 mm - @ 1800 mm.
- SS JET HAVA DEBISI : Max. 360.000 m3/h (100 m3/s) - SS JET AIR FLOW : Max. 360.000 m3/h (100 m3/s)
+ SS JET TOPLAM BASINC : 3.000 Pa + SS JET TOTAL PRESSURE : 3.000 Pa
* MS JET CAP o : @315 mm - @ 1800 mm. + MS JET DIAMETER : @315 mm - @ 1800 mm.
- MS JET HAVA DEBISI : Max. 360.000 m3/h (100 m3/s) - MS JET AIR FLOW : Max. 360.000 m3/h (100 m3/s)

- MS JET TOPLAM BASINC : 3.000 - 6.000 Pa ve Usti

+ MS JET TOTAL PRESSURE : 3.000 - 6.000 Pa and UP

PERVANE MALZEMESi SECENEKLERI:
- EN 1725 (G-ALSI 10 Mg Aliiminyum)

IMPELLER MATERIAL OPTIONS:
« EN 1725 (G-ALSI 10 Mg Aluminum)

+ EN 10025 (5235 JR Celik Levha + Epoksi Boya ile korunur.) - EN 10025 (5235 JR Steel Plates + Epoxy Paint Protection)
GOVDE MALZEMESi: BODY MATERIAL:
< EN 10025 (5235 JR Celik Levha + Epoksi Boya veya « EN 10025 (ST 3237 Steel Plates)
5235 JR Celik Levha +EN 150 1461 Sicak Daldirma (For ST 3237 Steel Plate there is Epoxy Paint or
Galvaniz Koruma (min 60 pm)) min. 60 pm Galvanic Protection acc.to EN 15O 1461)
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DIGER ANA SISTEM EKIPMANLARI

ELEKTRIK KUMANDA PANOLARI

ELEKTRIK KUMANDA
PANOLARI ve STARTER

SISTEMLERI :
EMAK A.S., Fan Grubu imalati
disinda ve misteri talepleri

dodrultusunda, Komple Elektrik
Kontrol ve Kumanda Sistemlerini B
de Anahtar teslimi olarak

taahht etmektedir.

TUNEL FAN SISTEMLERI ICIN ;

Her Fan grubu icin bagimsiz, Etanj (IP 54) ve Birinci Sinif
Kalitede Finn Boyali Elektrik Kumanda Panolan teslim
edilmektedir.

istasyonda bulunan tiim Fanlarin ve Fanlara bagl calisan
diger ekipmanlarin, istasyon Kumanda Merkezinden
Uzaktan Kumanda edilebilmesine ve daha sonra Tim
istasyonlanin Merkezi isletme Kontrol Merkezinden SCADA
Sistemi ile kumanda edilebilmesine imkan verecek sekilde
asadidaki ozelliklerde donatilmasi saglanmaktadir.

a) Fanlarin Standart ve Reverse (Aksi Yonde) Surts Kontrold
ve lkazlan (Fanlarin Hava Akis Yéninan Kontrold)

b) Fan Hiz Kontrolii ve Gostergesi
(Yalniz Frekans Kontrolla Sistemlerde)

¢) Elektrik Motoru Bilgileri (Amper, Voltaj, Hertz, Giic vb.)

d) By Pass Damperleri ve Kapama Damperleri
Acma / Kapama Kontrolleri ve Ikazlari.

Ayrica, kullanilan tim donanim etiketlendirilerek kullanim
kolayhgi saglanmaktadir.

-
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1) DIJiTAL AC FREKANS SURUCU ile
KUMANDA SIiSTEMi :

Fanlarda ; Hiz Kontroli (Devir Sayisi Kontrol() yapilarak
Kapasite Kontroli saglamasi , Standart veya Reverse (Aksi
yonde calisma) Hava Yond kontrold yapilabilmesi
bakimindan en cok tercih edilen ¢c6zimdiir.

Aynica; fan motorlaninin  calisma, durma, rampalama
zamani vb. programlanabilir, parametreler optimize
edilebilir.

2) DIJITAL KUMANDALI SOFT STARTERLER :
Dijital Kumandali Yumusak Kalkis Sistemleri, terse calisma
ve hiz kontroll saglayamasa da pek cok ozelligi ile gvenilir
bir sistemdir.

Fiyat seviyesi ile de uygun bir secenektir.

3) KONTAKTORLU KLASIK STARTERLER :

Bu sistemler, Uzaktan Kumanda ve Reverse (Aksi yonde)
calisma icin gerekli olan ve Dijital Kontrol Sistemlerinde
Standart donanmim olarak bulunan bircok fonksiyonu
barindirmadiklari icin Tinel ve Jet Fan Sistemlerinde tercih
edilmemektedir.

Cinkd, bu fonksiyonlarin sisteme ilavesi ile fiyat seviyesi
olarak cazibisini yitirmektedir.

OTHER MAIN SYSTEM ANCILLARIES

MOTOR CONTROL CABINET

FOR THE TUNNEL FAN SYSTEMS;

For each fan group; The Electric Boards with the first quality
materials and the first quality finishing and which are IP 54
are delivered.

The Electric Boards having the features mentioned below
are suitable to control the whole fan system including the
integrated equipments from fan room locally and from SCC
(Station Control Center), also ready to integrate with the
SCADA system supplied by the others.

a) Standard and Reverse Drive Control and Monitoring
(The Air Flow Direction Control of The Fans)

b) The Speed Control of the Fans and Display
(Only with Frequency Driver Units)

¢) The Electric Motor Information
(Current, Voltage , Frequency, Power,etc.)

d) By Pass and Shut Off Damper’s On - Off Control and
Monitoring

Also; Name plates for all above mentioned goods are
supplied for proper and easy usage.

ELECTRICAL COMMAND
PANELS and STARTER
SYSTEMS:

Beside the Fan production;
EMAK can contract for the
complete Turn Key including
Electric Control and
Commanding Systems for the
fan units, in case of customer
inquiry.

1) CONTROL SYSTEM WITH DIGITAL AC
FREQUENCY DRIVES:

This solution is preferred for capacity control feature with
Speed Control capability and also for the Air Direction
Control feature in standart or reverse running.

Besides those, fan motors can be optimized with the
programmable parameters of starting, stopping, ramping
time and others.

2) DIGITALLY WORKING SOFT STARTERS:
Digital soft starters are having a lot of features except the
ability of reverse running and speed control.

They are preffered as a suitable option because of their
proper price.

3) CLASSIC STARTERS WITH CONTACTORS:
These systems are not preferred devices for Tunnel Jet Fan
Projects, since they are not having neither the features of
digital communication with other remote appliance nor the
speed and direction controls.

Adding the above mentioned features into these systems
increases their prices so high that they are not cost
attractive any more.

VIBRATION MONITORING S‘@STEMS
After production;
All EMAK Fansare factory tested Stat}cally and’ Dynamlcally against the vibrationgdefects according
to 1ISO 1940 Norm. .

As optional; Continuous Vlbrqtl_on—MOnltortng System,s _4_-20 mA can be mounted on the'fans.

-

VIBRASYON MONITOR SISTEMLERI :
Emak Fanlari, imalat sonrasi 1SO 1940 Nogmuna uygun olarak hassas Statik ve Dinamik Balans
Testlerinden gecirilmektedir.
Opsiyonel olarak; isletme Siiresince Fan Govdelerinde olusabilecek muhtemel sarsintilan yani Vibrasyon (Balans)
16 bozulmalarini 4-20 mA sinyaller gondererek strekli olarak izleyebilen Vibrasyon Monitér Sistemleri ile donatilabilmektedir.

»
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TESTLER ve SERTIFIKALAR
EMAK EMWA / EMWA R TIiP TUNEL FANLARI (TVF - OTE - UPE)
EMAK JET FANLAR (E JET - E JET R - SS JET - MS JET)

EMAK A.S. imalatlarinda kullandigi Kalite Givencesi Standartlarina uygun olarak, Fan Kapasite
ve Performans Testlerini llgililer nezaretinde opsiyonel olarak gerceklestirmektedir.

Firmamizin imali olan Yiiksek Sicaklik Fanlarinin Tip Sertifikalari mevcuttur.
Bu tip fanlar,Yiiksek sicakliga sadece bir kez maruz birakilabileceginden ve tekrar kullanimlari
mimkin olmadigindan; miisterilerimiz tarafindan talep edilmesi durumunda istenen tip ve

adetteki Fanin Yiksek Sicaklik Testi Bedeli karsiligi yapilabilmektedir.
Bu test esnasinda yakilan fan veya fanlarin bedeli misterilerimiz tarafindan 6denir.

1. Fan Genel Performans Testleri :

Fanlarimizin Genel Fan Performans Testleri;

Thrust (itme Giicit), Debi, Basing, Ses Seviyesi, Vibrasyon Seviyesi, Elektrik Akim Bilgileri, Motor Giicii ve Gerilim
Dederleri BS 848-1 (British Standards), 1SO 13350 Standartlarina uygun Test Laboratuvarimizda yapilan testlerle
belirlenmektedir.

EMAK tarafindan imal edilen tim fanlar misteriye teslim edilmeden 6nce bagimsiz otoriteler veya musterilerimiz
nezaretinde test edilmektedir.

BS EN 1SO 9001-2008 Kalite Yonetim Standardina gore hazirlanan Test Raporlarimiz talep edilmesi halinde
misterilerimize sunulmasi amaci ile Kalite Kontrol Departmanimizda saklanmaktadir.

2. Yiiksek Sicaklik Testleri :

EMAK EFF (Duman Egzoz) Fanlari ve Fan Aksesuarlar Yuksek Sicakhk Testleri sonuclari, BS EN12101-3 Standardina
uygun Bagimsiz Test Laboratuvarlarinda yapilan testlerle belirlenmistir.

EMAK Yiiksek Sicaklik Sertifikalari; ingiliz BSRIA, ispanyol APPLUS ve Fransiz EFECTIS Test Laboratuvarindan alinmis olup
BSI CE 0086 Onaylidir.

- UK - BSRIA (300°C - 90 dk) Duman Egzozu Range Report EN 12101-3 Standardi

- ISPANYA-APPLUS (200°C - 120 dk.) Duman Egzozu Range Report ENAC 13/6217-2406

- FRANSA-EFECTIS (200-300-400°C - 120 dk.) Duman Egzozu Range Report COFRAC 1-1762 (B)
- ISPANYA-APPLUS (300°C - 120 dk.) Radyal Jet Fan Report No: (68 / 28 N)-0370-CPD-1365

- ISPANYA-APPLUS (250°C - 120 dk.) Radyal Jet Fan Report No: (650 N)-QTR-179

Ayrica; EMAK , max. 800 mm Capli Endiistriyel Fanlann Yiiksek Sicaklik Testlerini kendi biinyesinde bulunan
Test Laboratuvarninda ve EN 12101-3 Standardina uygun olarak gerceklestirebilmektedir.

3. Pervane Vibrasyon (Balans) Testleri :

Tam pervanelerin Dinamik ve Statik Balanslari, 1SO 1940 (TSE 2576) Standardina gore G-2.5 ile G-6.3 Klasinda yapilarak
Seri Numarasi verilen her bir pervane icin Test Raporu dizenlenir.

Tam pervaneler icin gecmise donik verilere, Test Arsivi sayesinde kolaylikla ulasilabilmektedir.

4. Dayanikhilik :

EMAK Firmasinin gelistirdigi Tim Fan Pervane Tipleri Spin Testlerinden gecirilmektedir; yani, pervanelerin isletme
sartlarinda maruz kalacagi Aksiyal ve Radyal Kuvvetlerin (%120) daha agiri Test esnasinda pervaneye fiziksel olarak
uygulanmaktadir.

Boylelikle, isletme sartlarindaki gic kosullari rahatlikla karsilamalar garanti edilmektedir.

5. Malzeme Rontgen (X-Ray) veya Likit Penetran Testleri :

Emak Aliminyum Dokim Fan Pervane Kanatlar gerekli hallerde Réntgen (X-Ray) Taramasindan geciriimekte olup
béylelikle dékim esnasinda olusmus olabilecek catlaklar, montajdan evvel tespit edilerek kusurlu malzeme
ayiklanmaktadir.

TESTS and CERTIFICATES :
EMAK EMWA / EMWA R TYPE TUNNEL FANS (TVF - OTE - UPE)
EMAK JET FANS (E JET - E JET R - SS JET - MS JET)

In behalf of the Quality Assurance System that EMAK applies to the Products and Services,
the Fan Capacity and Performance Tests are being proceeded optionally under the surveillance
of our customers or attending surveyors.

Certificates or Type Approvals are always submitted to the client for High Temperature
Resistance Tests.
Also; if the customer requests to be a witness to the High Temperature Fan Test, the test/tests

are executed but expenses are on buyer’s account, since the High Temperature Tests are being
done only for once (fans can not be used anymore).

1. Fan General Performance Tests :

Thrust, Air Volume, Static Pressure, Sound Level, Vibration Level, Electrical outputs of the driving electric motor are
tested and monitored by Fan Test Laboratory of EMAK, according to BS 848-1 (British Standards) or 1SO 13350.

All the fans produced by EMAK are tested before dispatch either with the client or the surveying organization.

EMAK also keeps the Test Records in Quality Control Department, according to BS EN ISO 9001-2008 Quality

Control System.

2. High Temperature Tests :

EMAK EFF Fans and Accessories are Type Tested and Certified in Laboratories according to BS EN 12101-3.

The certificates are issued by BSRIA Test Laboratory in U.K., APPLUS Test Laboratory in Spain, EFECTIS Test Laboratory
in France and all certificates are approved by BSI as BSI CE 0086.

+ UK - BSRIA (300°C - 90 min.) Smoke Exhaust Range Report acc. to EN 12101-3

« SPAIN - APPLUS (200°C - 120 min.) Smoke Exhaust Range Report ENAC 13/6217-2406

+ FRANCE - EFECTIS (200°C - 300°C - 400°C - 120 min.) Smoke Exhaust Range Report COFRAC 1-1762(B)
- SPAIN - APPLUS (300°C - 120 min.) Radial Jet Fan Report No: (68,/28 N)-0370-CPD-1365

- SPAIN - APPLUS (250°C - 120 min.) Radial Jet Fan Report No: (650 N)-QTR-179

Also; EMAK has its own High Temperature Test Chamber for Smoke Exhaust Fans up to 6800 mm EFF Fans,
according to EN 12101-3.

3. Impeller - Vibration (Balance) Tests :

All Fan Impellers are vibration tested both statically and dynamically according to 1SO 1940 Standard (TSE 2576) at
G-2.5 nad G-6.3 (lass.

Each impeller has a serial number and has a Test Report.

All Tests Records are kept in EMAK Quality Control Department.

4. Endurance :

All EMAK Fan Impeller Models are Type Spin Tested against Axial and Radial Forces at heavier (% 120) conditions than
the normal operating conditions.

Thus; the safe operation is quaranteed for heavy industrial conditions during operations.

5. Material X-Ray or Liquid Penetrant Tests For Casted Parts :
Casted Aluminum Blades of EMAK Fans are checked with X-Ray or Liquid Penetrant before installation of blades where
necessary, thus the results make it possible to remove the defected parts before dispatch.




IMALATLARIMIZDAKI KALITE GGVENCE SISTEMI THE QUALITY ASSURANCE PLAN of PRODUCTION

EMAK, BSI (British Standarts Institude) tarafindan verilmis olan EMAK ‘s BSI'EN 1SO 90071 : 2008 Quality Control System is registered

BS EN 1SO 9001 : 2008 Kalite Sistemine sahiptir.

b, TURK STANDARDLARI ENSTITUSU
4 KRITERE UYCUNLUX BELGES!
TURKISH STANDARDS INSTITUTION
CENTIFICATE OF CONTONMANCE T0 CRITERIA

1. CE 0086 B.S.I. Onay No : CPR-618996 (F200, F300, F400 Yangin Fanlari - Genel) =
@250 - 32800 cap ve 0,18kW - 250kW motor araligindaki fanlar test edilebilir.

2. CE - Attestation Sertifikasi - Bureau Veritas TUR_291_06 (Standart Aksiyal Fanlar icin)

3. CE - Attestation Sertifikasi - Bureau Veritas TUR_292_06 (Standart Santrifdj Fanlar icin)

4. B.S.l. - Kitemark - 618995 - F200, F300, F400 Yangin Fanlar Kalite Belgesi

EN 12101-3 STANDARDINA gore DUMAN EGZOZ FANLARI
TESTLERI ve ONAY RAPORLARI :

BSRIA Lab. U.K. Duman Egzozu Range Report (300°C - 90 dk.) - UKAS Testing (EN 12101-3) l

1. | 1. BSRIA Lab. U.K. Range Report (300°C - 90 min.) - UKAS Testing (EN 12101-3)
2. APPLUS Lab. Ispanya Duman Egzozu Range Report (200°C - 120 dk.) ENAC 13/6217-2406 2. APPLUS Lab. Spain Range Report (200°C - 120 min.) - ENAC Accredited-13/6217-2406
3. EFECTIS Lab. Fransa Duman Egzozu Range Report (200°-300°-400°C - 120 dk.) COFRAC 1-1762 (B) 3. EFECTIS Lab. France Range Report(200°C - 300°C - 400°C - 120 min.) COFRAC 1-1762 (B)
4. APPLUS Lab. Isp. Radyal Jet Fan Report (300°C - 120 dk.) Report No: (68,/28 N)-0370-CPD-1365 4. APPLUS Lab. isp. Radyal Jet Fan Report (300°C - 120 dk.) Report No: (68,/28 N)-0370-CPD-1365
5. APPLUS Lab. Isp. Radyal Jet Fan Report (250°C - 120 dk.) Report No: (650 N)-QTR-179 _ 5. APPLUS Lab. isp. Radyal Jet Fan Report (250°C - 120 dk.) Report No: (650 N)-QTR-179 )
(60N - 650N arasi Radyal Jet Fanlar icin) bsi. & (For Radyal Jet Fans of 60N - 650N) bst. %
6. Turk Standartlan Enstitiisu - Kalite Uygunluk Standardi 34 / 790 (1994) Kitemark” Licence 6. Turkish Standards Institute - Quality Acceptance Standard 34 / 790 (1994) Certificate of Registration
7. AMCA Olculendirme Standardi 99-3001 7. Fully Comply with AMCA Standard 99-3001
8. Tunel Fan ve Aksesuarlan Sistem Uygunlugu NFPA 130 Kriterleri 8. Tunnel Ventilation System Contracts in general complying with NFPA 130
(NFPA 130 - Standard for fixed Guide way Transit and Passenger Rail Systems ) (NFPA 130 - Standard for fixed Guide way Transit and Passenger Rail Systems)
9. Gemi projelerindeki Ex Proof fanlar, Bureau Veritas, A.B.S. (American Bureau of Shipping), 9. Ex Proof Fans are approved by Bureau Veritas, American Bureau of Shipping Turkish and

Turk ve Alman Loydlarn ve TSE tarafindan onaylanmustir.
10. EMAK Reversible Fanlar Faydali Model Koruma Belgesi - TPE - TR 2003 02023 Y

EMAK Fanlar, asagida belirtilen hususlar ile uyumludur :

1. Performans Test Kodu : IS0 5801 Performans Test Methodu
(B.S 848-1 (British Standards) ve AMCA 210 Muadili)
Fanlar, EMAK'In kendi Laboratuvarinda test edilmistir.
@250 - 32800 cap ve 0,18kW - 400kW motor araliginda test edilebilir.
2. EMAK Jet Fan Testleri : IS0 13350 - B.S. 848-10 ve AMCA 250-12 Standartlarina uygun ‘
olarak Emak Firmasi Test Laboratuarinda gerceklestirilmektedir.
Jet fanlar @400 - 31800 cap ve 0,18kW - 160kW motor araliginda test edilebilir. ) CE€

fplus

CERTIFICATE Jet Fans in the range of @400 - 31800 diameter and 0,18kW - 160kW motors can be tested.
3. Tim EMAK Fanlart AMCA ve CE Normlari kapsaminda iretilmektedir. wil — 3. All EMAK Fans are produced and assembled under rules of AMCA and CE Norms.
4. Fan (Pervane kismi) Dinamik Balans Standardi 1ISO 1940 (G: 6.3 - G: 2.5) 4. Fan (Impeller) Balance Quality and Vibration Level Adjustment acc. to 1SO 1940
(AMCA 204-96 Standardi muadili) (G: 6.3 - G: 2.5) (Similar Method of AMCA Standard 204-96)
5. Elektrik Motorlar : IEC / 1SO / DIN / TSE / AB Standartlarina uygundur. 5. Electric Motors comply with IEC /1SO / DIN / VDE / EU Standards.

(Standart olarak IE2 Verim Sinifi ; talep edilmesi halinde ise IE3 Verim Sinifi motorlar

kullanilmaktadir.) E 6. Other materials, accessories used/supplied for ventilation systems suits
6. Kullanilan Diger Malzemeler ve Aksesuarlar, TSE - I1SO - BS - DIN Gibi Uluslararasi Standartlara & e The Internationally Known Norms such as TSE - 1SO - BS - DIN.
uygun ve mimkin olan kalemlerde I1SO Sertifikal Grinlerden secilmektedir. ~ oo.tmEmImEEn ISO Certified materials are preffered if possible.
7. Tum EMAK Fanlari, Bureau Veritas tarafindan verilmis CE onayini tasimaktadir. 7. All Emak Fans are bearing CE (Community European) Seal attested by Bureau Veritas.
8. EMAK, EICC (Labor - Health&Safety - Enviromental - Ethics) Kodlarina uygun calismaktadir. 8. Emak Company complies with EICC (Labor - Health&Safety - Enviromental - Ethics) Codes.

EMAK Fanlan Uluslararasi Kontratlarda da tercih edilmektedir.
Litfen Prestijli Referanslarimizi isteyiniz.

by the surveillance of British Standard Institute.

1.

2.
3.
4.

THE TESTS and FINAL REPORTS OF SMOKE EXHAUST FANS
ACCORDING TO EN 12101-3 STANDART :

10. All EMAK Reversible Fans are Patent Protected - TPE - TR 2003 02023 Y

EMAK Fans Comply with below :

1.

- ce
ook
CERTIFICATE OF ATTESTATION

CE 0086 B.S.I. Approval No: CPR-618996 (F200, F300, F400 Axial Smoke Fans - General)
Fans in the range of @250 - 32800 diameter and 0,18kW - 250kW motors can be tested.
CE - Attestation Certification - Bureau Veritas TUR_291_06 (for Standard Axial Fans)

CE - Attestation Certification - Bureau Veritas TUR_292_06 (for Standard Centrifugal Fans)
B.S.I. - Kitemark - 618995 - All F200, F300, F400 Axial Smoke Fans Quality Documents ==

German Lloyd’s, TSE for Marine Applications.

Performance Test Code : 1SO 5801 Methods of Testing Performance.

(Similar to AMCA 210 and BS 848-1 (British Standards)) Fans are tested in Emak’s own
Test Laboratory.

Fans in the range of @250 - 32800 diameter and 0,18kW - 400kW motors can be tested.
EMAK Jet Fan Tests : The Jet Fans are tested according to 1SO 13350 - B.S. 848-10 and bsi. 8@%
AMCA 250-12 Standarts in Emak’s own Test Laboratory. !

Certificate of Constancy of Performance

(IE2 Motors are used as standart and IE3 Motors are used if required.)

EMAK Fans Preferred by The International Construction Contracts.
Please ask for Our References List for Prestigious Projects.




EMAK TUNEL JET FANLARI REFERANSLARI

Fanlar, 150 13350 (ANSI / AMCA 250-5) Jet fan Performans Test Standardina gore test edilir

QATAR - HYUNDAI PROJESI TUNELI (2016)
QATAR - LUSAIL PROJESI TUNELI (2016)
IRAK - GALI ZAKHO TUNELI (2016)

ILGAZ 15 TEMMUZ iSTIKLAL TUNELI (2016)

ARTVIN - HOPA CANKURTARAN + T1 TUNELLERi (2016)

BURSA - SELCUKGAZi TUNELI (2016)

SINOP TUNELI (2016)

AMASYA - AKDAG TUNELI (2016)

MALATYA - CEPIC TUNELI (2015)

ARTVIN - YUSUFELI TUNELI (2015)

ALANYA - KUSYUVASI TUNELI (2015)
TRABZON - SALMANKAS TUNELI (2015)
ARTVIN - RiPAJ TUNELLERI (2015)

BITLIS TUNELLERI (2015)

BARTIN - AMASRA TUNELI (2015)

MUGLA - GOCEK TUNELI (2015)

AMASRA TUNELI (2015)

ANKARA KECIOREN M4 METRO HATTI (2015)
MERSIN T1-T2-T5 TUNELLERI (2015)

IZMIT KORFEZ GECiSI ORHANGAZI TUNELI (2014)
GUMUSHANE TUNELLERI (2014)

ISTANBUL - HASKOY TUNELI (2014)
MALATYA - KARAHAN TUNELI (2014)
ZONGULDAK - CAKRAZ TUNELI (2014)
AZERBAYCAN - XUTOR KAVSAGI (2014)
SIVAS - DELIKTAS TUNELI (2013)

ARTVIN HES RELOKASYON TUNELLERI (2013)
ISTANBUL - TAKSIM ALTGECIDI (2013)
ERZURUM - ARKUN BARAJI HES TUNELI (2013)

ISTANBUL - ZORLU TUNELI (2012)
ANKARA - HASKOY TUNELI (2012)
ARTVIN HES VARYANT TUNELI (2012)
BOLU - DUZCE AKCAKOCA TUNELI (2011)
GURCISTAN - GORI TUNELI (2011)

IST. SARIYER CAYIRBASI TUNELLERI (2011)
ARTVIN - ERZURUM TUNELLERI (2011)
BOLU - DORUKHAN TUNELI (2011)
BURSA METROSU (2011)

HOPA - SARP OTOBANI SELIMIYE TUNELI (2011)
VAN - KUSKUNKIRAN TUNELI (2011)
ERMENEK DSi TUNELLERI (2011)
KARADENIZ EREGLI TUNELI

IBB - IST. CAGLAYAN TUNELLERI

KARABUK SUCATI TUNELI

ARTVIN - BITLIS TUNELI

ARTVIN - BORCKA TUNELI

ANTALYA - KEMER TUNELI

MERZIFON - KAVAK TONELI

SINOP - BOYABAT TUNELI

ANKARA - POZANTI KARAYOLU TUNELLERI
iBB - ISTANBUL AYAZAGA TUNELI
KARADENIZ SAHILYOLU TUNELLERI (18 TUNEL)
BILECIK - MEKECE TUNELLERI

iBB - ISTANBUL AVCILAR ALTGECIDI

iBB - ISTANBUL SULTANBEYLI TUNELI
DALAMAN - GOCEK TUNELI

ANTALYA - ALANYA KARAYOLU TUNELI
TRABZON - CAMBURNU TUNELI

140 DAN FAZLA TUNELDE, 1.400 DEN FAZLA EMAK JET FAN

EMAK TUNNEL JET FAN REFERENCES

The Fans are tested according to 150 13350 (ANSI / AMCA 250-5) Jet Fan Performance Test Standards.

QATAR - HYUNDAI PROJECT's TUNNEL (2016)
QATAR - LUSAIL PROJECT's TUNNEL (2016)
IRAQ - GALI ZAKHO TUNNEL (2016)

ILGAZ 15 TEMMUZ ISTIKLAL TUNNEL (2016)
ARTVIN - HOPA CANKURTARAN + T1 TUNNELS (2016)
BURSA - SELCUKGAZI TUNNEL (2016)

SINOP TUNNEL (2016)

AMASYA - AKDAG TUNNEL (2016)
MALATYA - CEPIC TUNNEL (2015)

ARTVIN - YUSUFELI TUNNEL (2015)

ALANYA - KUSYUVASI TUNNEL (2015)
TRABZON - SALMANKAS TUNNEL (2015)
ARTVIN - RIPAJ TUNNELS (2015)

BITLIS TUNNELS (2015)

BARTIN - AMASRA TUNNEL (2015)

MUGLA - GOCEK TUNNEL (2015)

AMASRA TUNNEL (2015)

ANKARA KECIOREN M4 METRO LINE (2015)
MERSIN T1-T2-T5 TUNNELS (2015)

IZMIT BAY PASS ORHANGAZI TUNNEL (2014)
GUMUSHANE TUNNELS (2014)

ISTANBUL - HASKOY TUNNEL (2014)
MALATYA - KARAHAN TUNNEL (2014)
ZONGULDAK - CAKRAZ TUNNEL (2014)
AZERBAIJAN - XUTOR TUNNEL (2014)

SIVAS - DELIKTAS TUNNEL (2013)

ARTVIN HES RELOCATION TUNNELS (2013)
ISTANBUL - TAKSIM TUNNEL (2013)
ERZURUM - ARKUN HES TUNNEL (2013)

ISTANBUL - ZORLU TUNNEL (2012)
ANKARA - HASKOY TUNNEL (2012)
ARTVIN HES VARYANT TUNNEL (2012)
BOLU - DUZCE AKCAKOCA TUNNEL (2011)
GEORGIA - GORI TUNNEL (2011)

IST. SARIYER CAYIRBASI TUNNELS (2011)
ARTVIN - ERZURUM TUNNELS (2011)
BOLU - DORUKHAN TUNNEL (2011)
BURSA METRO LINE (2011)

HOPA - SARP HIGHWAY SELIMIYE TUNNEL (2011)
VAN - KUSKUNKIRAN TUNNEL (2011)
ERMENEK DSI TUNNEL (2011)
KARADENIZ EREGLI TUNNEL

ISTANBUL - CAGLAYAN TUNNELS
KARABUK - SUCATI TUNNEL

ARTVIN - BITLIS TUNNEL

ARTVIN - BORCKA TUNNEL

ANTALYA - KEMER TUNNEL

MERZIFON - KAVAK TUNNEL

SINOP - BOYABAT TUNNEL

ANKARA - POZANTI HIGHWAY TUNNELS
ISTANBUL - AYAZAGA TUNNEL

BLACK SEA ROAD TUNNELS (18 TUNNELS)
BILECIK - MEKECE TUNNELS

ISTANBUL - AVCILAR TUNNEL

ISTANBUL - SULTANBEYLI TUNNEL
DALAMAN - GOCEK TUNNEL

ANTALYA - ALANYA TUNNEL

TRABZON - CAMBURNU TUNNEL

FOR MORE THAN 140 TUNNELS; OVER 1.400 EMAK JET FANS

FANLARI,

www.emak.com.tr

50 YILLIK TECRUBE ILE
40’DAN FAZLA ULKEYE
YUKSEK KALITELi EKONOMiIK COZUMLER

EN 12101-3 BSI CIE R0 eaeririss






