


Makro Teknik

Makro Teknik, 1998 y›l›nda, 18 y›ll›k uygulamac›

gelene¤inin ve birikiminin, üzerine infla edilmifl, Hvac

komponentleri üreten, ürettiklerinde ve üreteceklerinde,

her zaman müflteri odakl› kurum anlay›fl› ile donanm›fl,

 ilkelerini bu yönde s›ralam›fl bir firmad›r.

Firmam›z 1998 y›l› sonunda, hava kanal› ba¤lant›

elemanlar› olan kanal flanfl› ve aksamlar›n› imal ederek,

üretime bafllam›flt›r. Müteakip zamanlarda tafl›y›c›

profiller, kelepçeler ve muhtelif montaj malzemelerini

de ürün gam›na katarak, ürün  yelpazesini geniflletme

 faaliyetlerini sürekli hale getirmifltir.

Kalitemiz; Mart 2003’te,  yaklafl›k bir y›ll›k  e¤itim ve

yeniden  yap›lanma sonucu, ilk denetimlerini baflar›

ile vererek ISO 9001 ile tescillenmifl ve firmam›z

kurumsallaflma sürecini  bafllatm›flt›r. Zaman içerisinde,

 ilkelerinden ve sektörel kimli¤inden uzaklaflmadan,

kalite parametrelerini oluflturmufl, departmanlar›n› bu

yönde organize etmeye çal›flm›flt›r.

Firmam›z, sürekli üretim biçimini ve tekni¤ini

gelifltirmeyi, ürün çeflitlili¤ini art›rmay› ve de bunu

mümkün olan en tasarruflu maliyetlerle sunarak,

müflteri memnuniyetini, sürekli k›lmay› hedeflemektedir.

Bütün departmanlar›nda istihdam edilen, her

kademedeki  çal›flanlar›n›n, bölümleri ile ilgili gerekli

e¤itimleri almas›n› sa¤layarak, verimlili¤i yükseltmek,

 kaynaklar› zaman›nda ve verimli kullanmak kalite

politikas› gereklerimizden baz›lar›d›r.

Üretim faaliyetlerine 250 m2’lik bir alanda bafllayan

firmam›z, 2003 y›l›n›n ikinci yar›s›ndan itibaren  üretimini

daha büyük sahalarda organize etmeye bafllam›flt›r.

Gebze’de  15.000 m2 üzerine kurulmufl, 2500 m2

kapal› alanda üretim tesislerini organize ederken,

‹stanbul Anadolu yakas›nda merkez binas› ve deposu,

Antalya ve ‹zmir depolar› ile birlikte toplam da 5000

m2’yi bulan kapal› alanlarda, yönetim, üretim, sevk,

ve teslimat organizasyonu yapmaktad›r. Bölgelerde,

yeterli seviyede, mamul stoklar› olan firmam›z, adrese

teslimat yapabilecek donan›mlar› oluflturmufltur.

Kuruldu¤umuzdan bu yana, üretime soktu¤umuz her

üründe, giriflti¤imiz her yeni yat›r›mda, bafllatt›¤›m›z

her projede, gerekli olan enerjiyi  müflterilerimizden

ve onlar›n memnuniyetinden almaktay›z.
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Makro Teknik

Makroteknik is a company founded, in the year 1998,
built upon a 18 year long tradition in application,
which produces Hvac components. Our company is
equipped with a customer centered corporate
understanding and has its principles arranged
according to this.

Our company has begun producing channel flanches
and equipments, which are air channel connection
elements, in the end of 1998. In adding carrying
profiles, clips and different assembly supplies after
this to the product range, the broadening activities
of the product range have become continous.

Our quality, after one year of training and
reconstruction, has been ISO 9001 certified in March
2003 and our company has begun its institutionilisation
process. With time it has formed its quality parameters,
and has worked to organize its departments in that
way, but without sacrificing its principles and sectoral
identity.

Our company aims to improve its production type
and technic, to increase its product diversity, to have
the most economical costs and customer satisfaction.
Some of the realities of our quality policy are, that
Employees, working in all departments, on all levels,
are getting their needed training, so the overall
efficiency is increased and the human resources are
used in time and efficiently.

Our company, which began its production activities
in a 250 m2 large area, has begun to organize its
production in larger areas in the second half of 2003.
In Gebze the production facilities are organized on
an area of 15.000 m2 and with a closed area of 2500
m2. There is 5000 m2 of closed space for
administration, production, transport and handling
on the Anatolian side of Istanbul with its central
building and depo, in Antalya and ‹zmir with its depos.
With its regional and sufficient stock our company
has reached the capacity to make address deliveries
to the customer.

Beginning from our founding, in every product we
are beginning to produce, in every investment we
make, in every project we start, we are getting the
needed energy from the satisfaction of our customers.
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Makro Teknik Endüstri Ürünleri ve Makine ‹malat Sanayi Tic. Ltd. fiti.
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1998

MAIN ACTIVITIES
• Flange Profiles and Accessories
• C,L,U Framings and Accessories
• Hanging Systems
• Air Condition consoles
• Different montage accessories
• Piping systems
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ELKA Çarfl›s›                                                ARDE KL‹MA A.fi. Astakhan
Manas Üniversitesi Kampüsü                      ARDE KL‹MA A.fi. Biflkek-K›rg›zistan
Baflkredit Bank- Merkezi Ofis Binas›          ARDE KL‹MA A.fi. UFA
Sotsinesbank Genel Md. Binas›                    ARDE KL‹MA A.fi. UFA
Su Tedavi Merkezi                                       ARDE KL‹MA A.fi. UFA
Summa ‹nfl.                                                    ARDE KL‹MA A.fi. UFA
Etem Zengin- Zengin Bahçe Konutlar›         ARDE KL‹MA A.fi. Göktürk Köyü-Kemerburgaz
Uyum Evleri                                                 ARDE KL‹MA A.fi. Bodrum
Olimpiyat Oyunlar› Köyü                              ARDE KL‹MA A.fi. ‹zmir
Procter&Gamble                                            ARDE KL‹MA A.fi. Gebze
75.Y›l Huzurevi                                         ARDE KL‹MA A.fi. Ankara
Türker ‹nano¤lu ‹flm.-Gima fiantiyeleri ARDE KL‹MA A.fi. ‹stanbul
Özel Acarlar Lisesi ARDE KL‹MA A.fi. ‹stanbul
H.fiahin Villas› ARDE KL‹MA A.fi. ‹stanbul
Azerbaycan Bakü Hastanesi                                                   AHSEL ‹NfiAAT A.fi. Bakü-Azerbaycan
Ankara Hoteli                                                                           AHSEL ‹NfiAAT A.fi. Almaata-Kazakistan
Astana Kazakistan Cumhuriyeti Parlamento Binas›                 AHSEL ‹NfiAAT A.fi. Astana-Kazakistan
Astana Kazakistan Cumhuriyeti Devlet Konuk Evi                 AHSEL ‹NfiAAT A.fi. Astana-Kazakistan
Astana Kazakistan Cumhuriyeti 718 Milletvekili Lojmanlar›   AHSEL ‹NfiAAT A.fi. Astana-Kazakistan
Astana Kazakistan ABC Center                                               AHSEL ‹NfiAAT A.fi. Astana-Kazakistan
Astana  15 Adet Villa                                                               AHSEL ‹NfiAAT A.fi. Astana-Kazakistan
Astana Kazakistan ‹fl Merkezi                                                 AHSEL ‹NfiAAT A.fi. Astana-Kazakistan
Ba¤kur Genel Md. Binas›                                                        AHSEL ‹NfiAAT A.fi. Ankara
Su alt› yap› ve ar›tma Tesisleri         AHSEL ‹NfiAAT A.fi. ‹skenderun
Bekirpafla Prefabrik Konutlar›              AHSEL ‹NfiAAT A.fi. ‹zmit
Türkiz Hotel           AHSEL ‹NfiAAT A.fi. Kemer
Ayfl›¤› Otel    AHSEL ‹NfiAAT A.fi. Kemer
Apart Otel  AHSEL ‹NfiAAT A.fi. Kemer
K›r›kkale Devlet Hastanesi AHSEL ‹NfiAAT A.fi. K›r›kkale
Al›flverifl Merkezi                           EKTES SANAY‹ A.fi. Çorlu
Honda Binas›                                  EKTES SANAY‹ A.fi. Maslak
Gima fiantiyeleri EKTES SANAY‹ A.fi.
Gök ‹nflaat EKTES SANAY‹ A.fi.
Yimpafl Al›flverifl Merkezleri EKTES SANAY‹ A.fi.
Bursa Migros Binas› D‹NAM‹K KL‹MA LTD. fiT‹. Bursa
Aksaray Mercedes Binas›  D‹NAM‹K KL‹MA LTD. fiT‹. Ni¤de
Testron Dedeman Oteli  D‹NAM‹K KL‹MA LTD. fiT‹.
Procter&Gamble D‹NAM‹K KL‹MA LTD. fiT‹. fiekerp›nar
 Füge Cam fiantiyesi D‹NAM‹K KL‹MA LTD. fiT‹. Çanakkale
Tüprafl D‹NAM‹K KL‹MA LTD. fiT‹. ‹zmit
Galaksi ‹laç Fab. D‹NAM‹K KL‹MA LTD. fiT‹. Gebze
Koçbank D‹NAM‹K KL‹MA LTD. fiT‹. Gebze
‹fl Bankas› D‹NAM‹K KL‹MA LTD. fiT‹. Gebze
Mas Plaza           D‹NAM‹K KL‹MA LTD. fiT‹. Gaziosmanpafla
Siemens D‹NAM‹K KL‹MA LTD. fiT‹. Kartal
Akkart Silah Fab. D‹NAM‹K KL‹MA LTD. fiT‹. Orhanl›
Koçbank     D‹NAM‹K KL‹MA LTD. fiT‹. Konya
Koçbank        D‹NAM‹K KL‹MA LTD. fiT‹. Bursa
Ofis Binas› ve Al›flverifl Merkezi                                    VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Astana Kazakistan
Haydar Aliyev  Hastanesi                                               VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Bakü-Azerbaycan
Gorbunov Kültür Merkezi Tiyatro ve Tiyatro Okulu    VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Moskova Rusya
Eurocentrum Hotel                                                         VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Varflova-Polonya
Mavi Sürmeli Otel                                                          VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Adana
Türkiz Hotel Thalasso Center                                      VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Kemer-Antalya
‹TÜ Ar›köy Sosyal Tesisleri                                           VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Sar›yer-‹stanbul
‹TÜ Ar›köy Al›flverifl Merkezleri                                  VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Sar›yer-‹stanbul
‹TÜ Ar›köy ‹fl Merkezi                                                  VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Sar›yer-‹stanbul
Delphin De Luxe                                                            VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Alanya-Antalya
Klikya Palace                                                                VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Göynük-Antalya
Fame Otel                                                                      VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Kemer- Antalya
Venedik Palace                                                              VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Kundu- Antalya
Ankara Otel                                                                 VEMEKS MÜHEND‹SL‹K LTD. fiT‹. Ankara
 Spor Kompleksi                                                              TERMKO SO⁄UTMA SAN. A.fi. Ba¤c›lar
Kültür Merkezi TERMKO SO⁄UTMA SAN. A.fi. Esenler
Kültür Merkezi TERMKO SO⁄UTMA SAN. A.fi. Ümraniye
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Referans Listesi Reference List

Tren ‹stasyonu Alt Geçit ‹nflaat› TERMKO SO⁄UTMA SAN. A.fi. Pendik
fiehir Park› TERMKO SO⁄UTMA SAN. A.fi. Bayrampafla
Spor Kompleksi TERMKO SO⁄UTMA SAN. A.fi. Zeytinburnu
Spor Kompleksi TERMKO SO⁄UTMA SAN. A.fi. Bayrampafla
Büyükflehir Belediyesi Hizmet Binas› TERMKO SO⁄UTMA SAN. A.fi. Saraçhane
Kültür Merkezi TERMKO SO⁄UTMA SAN. A.fi. Kartal
Spor Kompleksi TERMKO SO⁄UTMA SAN. A.fi. Beyo¤lu
Merter ‹fl Merkezi REFORM HAVALANDIRMA LTD. fiT‹. Merter
Besler Bizim Ya¤ Fabrikas› REFORM HAVALANDIRMA LTD. fiT‹. Kurtköy
‹brahim Ethem Ulagay ilaç Fabrikas›   REFORM HAVALANDIRMA LTD. fiT‹. Topkap›
Erdal Dekorasyon REFORM HAVALANDIRMA LTD. fiT‹. Bahçeköy
Bay›nd›rBank REFORM HAVALANDIRMA LTD. fiT‹. Güneflli
Koçak ‹laç Fabrikas› REFORM HAVALANDIRMA LTD. fiT‹. Çerkezköy
Özel Kad›köy Hastanesi REFORM HAVALANDIRMA LTD. fiT‹. Kad›köy
Erivan Marriot Hotel HERSAN ISI TES. SAN. T‹C. LTD. fiT‹. Ermenistan
Brecik  Baraj› BAfiAK ‹Nfi. A.fi. fianl›urfa
Narl›dere Huzurevi ‹nfl. BAfiAK ‹Nfi. A.fi. ‹zmir
Alarko G. O. S. B. fiantiyesi GÜRTES MÜH. LTD. fiT‹.
Alkent 2000 Alar fiantiyesi GÜRTES MÜH. LTD. fiT‹. Büyükçekmece
Pamukkale Üniversitei CEREN MÜH. MÜfi. T‹C. LTD. fiT‹. Denizli
Dokuz Eylül Üniversitesi CEREN MÜH. MÜfi. T‹C. LTD. fiT‹. ‹zmir
Tataristan Cumhuriyeti Kazan Pramit OR‹MEKS  ‹Nfi. TAAH. LTD. fiT‹. Rusya Federasyonu
E¤lence ve Kültür Merkezi
Argos ‹fl Merkezi SANT‹M LTD. fiT‹. Antalya
Mega Center SANT‹M LTD. fiT‹. Antalya
Uncal› Spor Tesisleri SANT‹M LTD. fiT‹. Antalya
Kervansaray Oteli SANT‹M LTD. fiT‹. Kundu – Antalya
Do¤ufl Al›flverifl Merkezi SANT‹M LTD. fiT‹. Antalya
Akdeniz Üniversitesi SANT‹M LTD. fiT‹. Antalya
Rixsos Otel SANT‹M LTD. fiT‹. Belek – Antalya
Golden Coast  Otel SANT‹M LTD. fiT‹. Manavgat
‹pek Ka¤›t ACAR MEKAN‹K S‹ST. LTD. fiT‹. Yalova
Write Cap ACAR MEKAN‹K S‹ST. . LTD. fiT‹. Dudullu
Hal› ve Kuyumculuk Ma¤azalar› ACAR MEKAN‹K S‹ST. LTD. fiT‹. Nuruosmaniye
Pabetland Ma¤azas› ACAR MEKAN‹K S‹ST. LTD. fiT‹. Maslak
Starmod Hotel EK‹P ‹Nfi. KL‹MA SAN. LTD. fiT‹. Kazakistan
Çetinkaya Ma¤azas› EK‹P ‹Nfi. KL‹MA SAN. LTD. fiT‹. Dudullu
‹ski EK‹P ‹Nfi. KL‹MA SAN. LTD. fiT‹. Ka¤›thane
Carrefour AFM Sinemalar› EK‹P ‹Nfi. KL‹MA SAN. LTD. fiT‹. Ümraniye
Capital Plaza EK‹P ‹Nfi. KL‹MA SAN. LTD. fiT‹. Maslak
Titafl EK‹P ‹Nfi. KL‹MA SAN. LTD. fiT‹. Taksim
Ayd›n Örme Fabrikas› EK‹P ‹Nfi. KL‹MA SAN. LTD. fiT‹. Akyaz›
Eczac›bafl› Merkez Binas› EK‹P ‹Nfi. KL‹MA SAN. LTD. fiT‹. Maslak
Sapeksa Tohum Üretme Merkezi EK‹P ‹Nfi. KL‹MA SAN. LTD. fiT‹. Adana
Süzer Plaza EK‹P ‹Nfi. KL‹MA SAN. LTD. fiT‹. Befliktafl
Ekonomi Üniversitesi D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. ‹zmir
Buca Kad›n Do¤um Hastanesi D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. ‹zmir
Adliye Saray› ‹nflaat› D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. ‹zmir
Gebze Dar›ca Devlet Hastanesi D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Gebze
Denizli Adliye Saray› D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Denizli
Ege Üniversitesi Çocuk Rehab. Merkezi D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. ‹zmir
Pamukkale Üniversitesi D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. ‹zmir
Defterdarl›k Binas› D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Bal›kesir
Defterdarl›k Binas› D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Denizli
Devlet Hastanesi D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Nazilli
Devlet Hastanesi D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Osmaniye
Polis Okulu ‹nflaat› D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Ayd›n
Göktafl A.fi. D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Söke- Ayd›n
Tire Ö¤renci Yurdu D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. ‹zmir
Turgut Reis – Marina ‹nflaat› D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Bodrum
Vestel Elektronik D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Manisa
Grand NewPort Otel D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Bodrum
SSK Hastanesi D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Konya
Turizm ‹flletmecilik Okulu D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Didim
Tansafl D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. Turgut Reis – Bodrum
Hugo Boss D‹NAM‹K ISI SAN. T‹C. LTD. fiT‹. ‹zmir
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KANAL FLANȘI ve AKSAMLARI

FLANGE PROFILES  and ACCESSORIES
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DW 142 ve SMACNA standartlar›nda, kanal
sistemlerinde kullan›lacak alternatif ba¤lant› profilleri
verilmifltir.SMACNA, tan›mlar› ve yaklafl›mlar› ile
özell ikle yeni teknoloj inin kullan›lmas›n›n
tasarruflar›n› vurgulam›flt›r.

Tan›mlanan, alternatifli ba¤lant› elemanlar›ndan
biri olan kanal flanfl›, uygulamalarda zaman ve
iflçilik tasarrufu, do¤ru kullan›ld›¤›nda maksimum
s›zd›rmazl›k ve rijitlik sa¤lamaktad›r.

Gerekli aksesuarlar kullan›ld›¤›nda, montaj
kabiliyetini art›r›rken, sisteme de estetik bütünlük
kazand›rmaktad›r.

Üretimini yapt›¤›m›z kanal flanfllar› ve aksamlar› ile
ilgili flanfl seçim tablolar›, seçilen ürünün nitelik ve
nicelikleri, do¤ru imalat ve montaj detaylar›,
uygulama ve test prosedürleri bu bölümde ayr›nt›l›
biçimde anlat›lm›flt›r.

The belowed alternative attachment profiles are
over DW 142 and SMACNA standards.
The approaches and recognitions of SMACNA
standards permits important level of savings over
qualities of production and assembly ,specially by
using the new technologies it allows.The alternative
attachment duct flange, uses to save overtime and
occupation over assembly process.Also permits
max. imperviousness and rigidity.

When it uses with the feasible accessories, it
increase the montage quality and provide an
accordance to duct system.
The selection tables, features, montage details
,application and testing prosedures  of our flanges
and accessories are given in this part.

Hava Kanalı Bağlantılarında Flanș Kullanılması

Using flange joint in Duct Siystem
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Özellikler

Features

• It is  for A, B, C pressure class.
• With the attached  mastic it provides C class leakage
• It produced in different thickness and quality.
• It produced in 20, 25, 30, 35 mm.
• It provides ease of installation.
• All flanges supported by accessories.

• A, B, C bas›nç s›n›flar›na uygundur.
• ‹malatta eklenen macun ile C s›n›f› s›zd›rmazl›k sa¤lan›r.
• ‹htiyaçlara uygun farkl› nitelik ve kal›nl›klarda üretilir.
• 20, 25, 30, 35 mm ölçülerinde üretimi yap›lmaktad›r.
• Montaj kolayl›¤› sa¤lar.
• Her çeflit flanfl›n uygun donan›m deste¤i sa¤lanm›flt›r.

FLANfi PROF‹L‹
FLANGE PROFILE

HAVA KANALI
AIR DUCTMACUN

MAST‹C

Makro Teknik flange profiles are produced to provide
maximum strength, leakage and ease of installation
in ductwork.It is roll-formed from 240 gr/ m2

galvanised steel which is conformable to TSE 820
standards.Air tightness is ensured by the inclusion
of non toxic sealant.
The dimensions of section,joint options and package
size of Makro Teknik Flange Profiles are shown in
the table. In the flange selection table the joint
options, duct and flange montage types are given.

Makro Teknik flanfl profilleri hava kanallar›nda
maksimum sa¤laml›k, s›zd›rmazl›k ve montaj
kolayl›¤› sa¤lamak için üretilmifltir. Üretiminde TSE
820 standart›na uygun, 240 gr/ m2  galvanizli sac
kullan›lmaktad›r.Flanfl›n kanal yerleflim derzine
flanfl boyunca s›zd›rmazl›¤› sa¤lay›c›, akmaz
donmaz butly macun s›k›l›r.
Makro Teknik flanfl profilleri kesit ölçüleri, ba¤lant›
tipi tan›mlar› ve stok ölçüleri tabloda verilmifltir.Flanfl
seçim tablosunda DW142 standartlar›na uygun
ba¤lant› flekli, kanal ve flanfl
montaj bilgileri verilmifltir.

Flanș Ölçüleri Flange Sizes

KOD NO Nitelik H(mm) W(mm) L(mm) Ba¤lant› fiekli Stok Ölçüleri

Feature Joint Options Package Size

MTFL2005 GS 20 31.8 5000 J2 5m. x 25

MTFL2505 GS 25 31.8 5000 J2 5m. x 25

MTFL3005 GS 30 31.8 5000 J3 5m. x 20

MTFL3505 GS 35 31.8 5000 J4 5m. x 20

GS Galvanizli Sac Galvanised Steel
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• Bu bilgiler DW 142 den ç›kar›lm›flt›r.(1) flanfl fleklini (3) maksimum kanal ebad›n› (3) bas›nç s›n›f›n› göstermektedir.
• Kanal kenar oranlar› (aspect ratio)yaklafl›k 3:1 dir.
• DW 142’ e göre kanal kuvvetlendirici destekler s›cak çekilmifl profil olmal›d›r.Ayr›ca kuvvetlendirici destek kenet

flekline uygun seçilmelidir.(Örn:J3/S3) (Kolon 6)
• Alan kesinlikle sonland›rma parçalar›n› ihtiva etmez.(Kolon 8)
• (9) nolu kolonda maksimum test kaça¤› verilmifltir.Bu kaçak miktar› maksimum test kaça¤›n›n %40’d›r.Max. test

kaça¤› = yüzey alan› x max. sistem kaça¤› x %40
• Max. se¤im = Kanal geniflli¤i x 1/250

Yukar›da bahsedilen test de¤erleri emifl kanllar› için de geçerlidir.

Notlar

All these informations are
• (1)Flange joint type (2)Pressure Class (3) Max. duct size
• Aspect ratio is 3:1
• For DW 142 the reinforcements are made from hot rolled steel.It must selected best fit with clamps.(Exc. J3/S3)
• Surface doesn’t include ending pieces.(Column 8)
• (9)Max. testing leakage=Max. system leakage x surface  area x % 40
• Max. Deflection= Duct width x 1/250

These informations are the same for absorbtion ductworks.

Notes

J1 A 1 x 0.35 1250 0.8 25 x 25 x 3 625 6.75 4.13 4.00

J1 B 0.8 x 0.3 1250 0.8 25 x 25 x 3 625 5.50 1.76 3.20

J1 C 0.6 x 0.2 1250 0.8 25 x 25 x 3 625 4.00 0.67 2.40

J1 D 0.6 x 0.2 1250 0.8 25 x 25 x 3 625 4.00 0.26 2.40

J2 A 1.25 x0.45 1250 1.0 25 x 25 x 3 625 8.50 5.2 5.00

J2 B 1 x 0.35 1250 0.8 25 x 25 x 3 625 6.75 2.16 4.00

J2 C 0.8 x 0.3 1500 0.8 25 x 25 x 3 800 6.60 1.11 3.20

J2 D 0.8 x 0.3 1250 0.8 25 x 25 x 3 625 5.50 0.35 3.20

J3 A 1.6 x 0.55 1500 1.0 30 x 30 x 5 800 12.90  7.89 6.40

J3 B 1.25 x 0.45 1500 1.0 30 x 30 x 5 800 10.20  3.26 5.00

J3 C 1 x 0.35 1500 0.8 30 x 30 x 5 800 8.10  1.36 4.00

J3 D 1 x 0.35 1250 0.8 30 x 30 x 5 625 6.75  0.43 4.00

J4 A 2 x 0.7 1500 1.0 40 x 40 x 5 800 16.20  9.92 8.00

J4 B 1.6 x 0.55 1500 1.0 40 x 40 x 5 800 12.90  4.13 6.40

J4 C 1.25 x 0.45 1500 1.0 40 x 40 x 5 800 10.20  1.71 5.00

J4 D 1.25 x 0.45 1500 1.0 40 x 40 x 5 625 8.50  0.54 5.00

J5 A 3 x 1 1250 1.2 50 x 50 x 5 625 20.00  12.24 12.00

J5 B 2.5 x 0.85 1250 1.0 50 x 50 x 5 625 16.75  5.36 10.00

J5 C 2 x 0.7 1250 1.2 50 x 50 x 5 625 13.50  2.27 8.00

J5 D 1.6 x 0.55 1250 1.0 50 x 50 x 5 625 10.75  0.69 6.40

J6 A 3 x 1 1500 1.2 60 x 60 x 5 800 24.00  14.69 12.00

J6 B 3 x 1 1250 1.2 60 x 60 x 5 625 20.00  6.40 12.00

J6 C 2.5 x 0.85 1250 1.2 60 x 60 x 5 625 16.75  2.81 10.00

J6 D 2.5 x 0.85 1000 1.2 60 x 60 x 5 500 13.40  0.86 10.00

Ba¤lant› Bas›nç Kanal Flanfllar Sac Çelik Güçlen.
Yüzey alan›

Max.
Se¤imfiekli S›n›f› Boyutu Aras› Mesafe kal›nl›¤› Güçlendirici Mesafe Test Kaça¤›

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

(mm) (m) (mm) (mm) (mm) (mm) m2 Lt/s Max. (mm)

Joint Pressure Duct Distance Steel Steel Distance of Surface Max.
DeflectionTypes Class Size Between flanges gage Reinforcement reinforcement area Test Leakage

Flanș Seçim Tabloları

Flange Selection Table

Maksimum S›z›nt› ve Sapt›rma De¤erleri Maximum Leakage and Deflection
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Köșe Elemanları

Corners

Düz Form Simple Form

Kod No Nitelik W (mm) L1 (mm) L2 (mm) Ø1 (mm) Ø2 x Ø3 (mm) s (mm) A¤›rl›k (gr)

Code No Feature W (mm) L1 (mm) L2 (mm) Ø1 (mm) Ø2 x Ø3 (mm) s (mm) Weight (gr)

MTKE20 SS 15 79 60.5 6.1 9.5 2 28

MTKE25 SS 18 93 69 6.5 13 x 9 2.5 50

MTKE30 SS 24 104 76.8 7 13 3 88

MTKE35 SS 28 113 79 6.1 14.7 x 10.7 3 110

S›vamal› Form Rolled Form

Kod No Nitelik w (mm) L1 (mm) L2 (mm) Ø (mm) s (mm) A¤›rl›k (gr)

Code No Feature w (mm) L1 (mm) L2 (mm) Ø (mm) s (mm) Weight (gr)

MTSK25 SS 18.5 81 60 11.5 1.5 36

MTSK35 SS 28 108 78 11.5 1.5 64

Makro köfle elemanlar›
Makro flanfl profillerine
uygun olarak s›vamal› ve
düz formda üretilmektedir.
F l a n fl l a r › n  b i r b i r i n e
b a ¤ l a n t › s › n d a  r i j i t l i k
s a ¤ l a y a r a k  k a n a l
titreflimlerinin etkilerini en
aza indirir.

Makro Teknik corners are
produced in two forms and
these are feasible to fit with
Makro Teknik f langes.

SS: Paslanmaz Sac   Stainless Steel

SS: Paslanmaz Sac   Stainless Steel
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Flanș Bağlantı Elemanları

Flange Joints

A, B (düflük, orta) bas›nç
s›n›flar›nda flanfl
sabitlemesinde kullan›l›r.

It is used to joint flanges in A
and B pressure classes.

C ve D (yüksek) bas›nç
s›n›flar›nda flanfl
sabitlemesinde kullan›l›r.

It is used to joint flanges in C
and D pressure classes.

Sürgülü Tip Klemens Clips

Kod No Nitelik L1 (mm) L2 (mm) Ø1 (mm) Ø2 x Ø3 (mm) s (mm) A¤›rl›k (gr)

Code No Feature L1 (mm) L2 (mm) Ø1 (mm) Ø2 x Ø3 (mm) s (mm) Weight (gr)

MTSTK GS 20 17 135 1 8 x 15 44

Vidal› Tip Klemens G Type Clips

SS : Paslanmaz Sac   Stainless Steel

Kod No Nitelik L1 (mm) L2 (mm) Ø1 (mm) Ø2 x Ø3 (mm) s (mm) A¤›rl›k (gr)

Code No Feature L1 (mm) L2 (mm) Ø1 (mm) Ø2 x Ø3 (mm) s (mm) Weight (gr)

MTVTK25 SS 25 17 20 3 8 x 15 28

MTVTK35 SS 30 20 30 3 8 x 25 44

67,5

135

Ø
 6,5

15.75

12

20
.5

GS : Galvanizli Sac Galvanised Steel
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Kanal Contası

Sealing Tape

Kanal contas› su,toz,duman, gürültü, ya¤ gibi d›fl
etkenlere karfl ›  kanal flanfl sistemlerinde
s›zd›rmazl›k için kullan›l›r.

It is used as sealing gasket against water, dust,
wind, smog, noises, oils, etc. in duct flange systems.

Kod No Tipi Ölçüler Koli Adedi
Code No Type Dimensions Package

MTEC513 Epdm 5 x 13 400 m.

MTEC515 Epdm 5 x 15 400 m.

MTEC518 Epdm 5 x 18 400 m.

MTEC520 Epdm 5 x 20 400 m.

MTPC513 Polietilen 5 x 13 400 m.

MTPC515 Polietilen 5 x 15 400 m.

MTPC518 Polietilen 5 x 18 400 m.

MTPC520 Polietilen 5 x 20 400 m.

Polietilen Özellikleri Polietilen Features

Yo¤unluk / Density 33 Kg/m3

Gerilme Direnci / Tensile Strength (Lengthwise)       4.3 kg/cm2

(Widthwise)         3.0 kg/ cm2

Kopma/Elongation (Lengthwise)       204 %

(Widthwise)        165%

S›k›flt›rma Sertli¤i / Compressive Hardness 0.32kg / cm2

Çal›flma S›cakl›¤› / Thermal Conductivity -30 °C /+ 80 °C

Su Emme De¤eri / Water Absorbtion 8%

EPDM Özellikleri EPDM Features

Yo¤unluk / Density 140 Kg/m3

Gerilme Direnci / Tensile Strength 400 kPa

Kopma / Elongation 150%

S›k›flt›rma Direnci / Compressive Resistance 20-50 kPa

Çal›flma S›cakl›¤› / Thermal Conductivity -50 °C /+ 100 °C

Su Emme De¤eri / Water Absorbtion 8%



KA
N

AL
 F

LA
N
ȘI

 v
e 

AK
SA

M
LA

RI

1

FL
AN
GE
 P
RO
FI
LE
S 
 a
nd
 A
CC
ES
SO
RI
ES

Montaj

Installation

Flanfl  uygulanacak kanal›n kenarlar›ndan
30 mm k›sa olacak flekilde kesilmelidir.
Flanfl›n formunun bozulmamas› ve
parçac›klar›n macuna etki etmemesi için
aç›l› k›sm›ndan kesilmesi gerekmektedir.

Makro Flange has to be cut 30
mm.shorter than the duct dimension.
In order to provide flange form stability
and to stop chips falling into the
mastic, the flange has to be cut from the
angled parts.

Flanfllar uygun köfle elemanlar› ile
birlefltirilerek çerçeve haline getirilir.
Köfle elemanlar› flanfllara z›mbalanarak
sabitlenir .Bu aflamadan sonra çerçeve
kanala, kanal sac› flanfl kanal yerleflim
derzine oturacak flekilde yerlefltirilir.

Combine flanges with corners and
complete the frame by seating the corner
pieces into the flange. Use a mallet to
seat the frame onto the duct.

Flanfllar matkap uçlu vida veya punch
kullan›larak kanala sabitlenir. Bu ifllem
kanal kenar›ndan 3 cm. uzakl›kta bafllat›l›p
15 cm. aral›klarla tekrarlan›r. Çerçeve ile
kanal aras›ndaki boflluklara meydana
gelebilecek kaçaklara karfl› silikon mastik
s›k›l›r. Flanfl›n yüzeyi temizlenerek
neopren conta yap›flt›r›l›r. En son olarak
kanallar birlefltirilerek klemenslerle
sabitlenir.

When seating the frame to the duct the
punch can be used. This process is
started at the 3cm. distance from duct
and repeated at every 15 cm. Apply water
based sealant all corners and ductwall.
Apply the neoprene gasket  around the
perimeter of one duct section of the
connection. Align duct sections to be
connected and combined with clips.
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Flanș Test Düzeneği

DW/TM1 döküman› flanfllar›n nas›l test edilece¤ini ve test kriterlerini vermektedir.Yap›lacak test flanfl›n
mukavemetini ve s›zd›rmazl ›¤›n› afla¤›da veri len kri ter ler içerisinde ispat edecektir .
A ) Kanal bas›nç s›n›f›nda maksimum pozitif bas›nç uyguland›¤›nda test edilen flanfll› ba¤lant›n›n uzun
kenar› 1/250 oran›ndan daha fazla se¤im yapmamal›d›r.
B ) Afla¤›daki tabloda verilen kabul edilebilir kaça¤›n % 40’›ndan fazla hava kaça¤› olmamal›d›r.

1. Test set bas›nç ç›k›fl› test edilecek kanala ba¤lanacakt›r.
2. Statik bas›nç dönüfl borusu test edilecek kanala ba¤lanacak.Manometre s›f›ra set edilecektir.
3. Test edilecek kanal›n flanfl ba¤lant›s›nda se¤imin olup olmad›¤›n› kontrol edilebilmesi için dial gage

s›f›r›na ayarlanacak ve flanfl ortas›na ba¤lanacakt›r.
4. Test set çal›flt›r›lacak ve istenen test bas›nc›na (500 Pa, 1000 Pa, 1500 Pa, veya 2000 Pa’a)

ç›kar›lacakt›r.
5. Test set üzerindeki kontrol bas›nc›n ±% 5 içerinde kalmas› sa¤lanacakt›r.
6. Kaçaklar kontrol edilecektir.

• Flanfl ba¤lant›lar›,
• Kanal kapaklar›,
• Boy kenetler

7. Herhangi bir kaçaktespit edilirse, kaçaklar engellenecektir.
8. Saat çal›flt›r›lacak ve flow metrede okunan de¤erler kaydedilecektir.
9. 10 dakikadan sonra se¤im kontrol edilecektir.
10. 15 dakikadan sonra toplam kaça¤› kaydedilecektir.
11. Bas›nç boflalt›lacakt›r.

Statik bas›nç borusu

Test seti
a. Se¤im
b. Manometre
c. Flowmetre
cihazlar›n› ihtiva eder.

Kanal Takviyeleri

Flanfll› ba¤lant›
a. Se¤im
b. Hava kaça¤› için test edilir.

Joint Performance Testing

fiekil 1.1
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Flanș Test Düzeneği

Test conditions

Duct Construction: Sheet gauge, and intermediate reinforcing and spacing shall be comparable with the reinforcement
tables. Sealants shall be installed by the normal method of application for the joint under test.
Duct Width,Depth and Length: Duct sections tested may be of any width. It is recommended that test sections be
constructed to a width that is the upper limit of the dimension ranges.
Hangers: Duct sections tested shall be supported by piers or trapeze bars .
Source: Air for pressurization shall be supplied from any source such as a pressure blower or compressor with capacity
maintain test pressure.
Pressure Management: Static pressure in the duct being tested shall be measured with a vertical "U" tube water
manometer. The static pressure tap shall be in the same end cap as the air inlet connection by at least 6 inches.
Test Pressure: For ducts constructed for a given pressure classification,the pressure for test purposes shall be 100%
and 150% of the qualifying level.
Deflection Measurement: Deflection of the joint being tested shall be measured by a dial indicator with 0.01"maximum
graduations and a 0.5" minimum range. The dial indicator shall be located and supported as indicated.
Test sequence:

1. Set up the dial indicator over the test joint.Record the dial indicator reading at zero gauge pressure.
2. Pressurize the duct to the operating pressure.Record the dial indicator reading .Examine duct.
3. Relieve pressure and record the dial indicator reading.
4. Pressurize the duct to 1-1/2 times the duct operating pressure.
5. Relieve pressure. Examine duct.Record the dial indicator reading.
Performance Criteria

Rigidity: Where a transverse joint acts as a reinforcing, member its maximum allowable deflection will be 0.25 inches
at a max. operating pressure.
Strength: Transverse joints must be able to withstand 1-1/2 times the max. operating pressure without failure.
Airtightness: See the HVAC Air Duct Leakage Test Manual for evaluation criteria.

 Static Pressure Tap
Dial Indicator

Reinforcements

Flange Joints

Joint Performance Testing

Picture 1.1
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Hava Kaçak Miktarları /DW 143

Tablo 1.1

Statik Bas›nç Fark› Kanalda olabilecek maksimum hava kaça¤› (lt/m2)

Static pressure difference Max.Air Leakage (lt/m2)
Düflük Bas›nç Orta Bas›nç Yüksek Bas›nç S›n›f›
Low Pressure Medium Pressure High Pressure

PA A s›n›f› / A Class B s›n›f› / B Class C S›n›f› / C Class D S›n›f› / D Class

100 0,54 0,18

200 0,84 0,28

300 1,10 0,37

400 1,32 0,44

500 1,53 0,51

600 0,58 0,19

700 0,64 0,21

800 0,69 0,23

900 0,75 0,25

1000 0,80 0,27

1100 0,29 0,10

1200 0,30 0,10

1300 0,32 0,11

1400 0,33 0,11

1500 0,35 0,12

1600 0,36 0,12

1700 0,38 0,13

1800 0,39 0,13

1900 0,40 0,14

2000 0,42 0,14

2100 0,14

2200 0,15

2300 0,15

2400 0,16

2500 0,16
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Hava Kaçağı Teorisi

Verilen bir bas›nçta dikkate al›nan kanal alan›n›n bir orifisinde olan hava kaça¤› orifisin flekline göre
de¤iflecektir. Monte edilen kanal sisteminde kaçak orifisleri de¤iflik ölçülerde olacakt›r. Dolay›s›yla bas›nç
/ hava kaça¤› ba¤lant›s› ile ilgili kesin bir de¤er veme imkan› yoktur.
Ancak yap›lan testler göstermifltir ki hava kaça¤› basunc›n 0,65 gücü ile orant›l›d›r. Bu de¤er EUROVENT
taraf›ndan 2 / 2 döküman›n haz›rlanmas›nda kabul edilmifltir.

Hava Kaçağı – Basınç İlișkisi

A - ) Hava kaçaklar›nda izin verilen
limitlerin ele al›nmas›nda
öncelikle kanallardaki bas›nç
s›n›flar› ele al›nmal›d›r.

Hava Kaçaklarında Kabul Edilebilir Limitler

Kanal Bas›nç Statik Pressure Limit Ortalama Hava Hava Kaça¤›
S›n›f› Pozitif Negatif H›z› ( maximum)

pa pa M / sec

pa pa M / sec

Düflük 500 500 10 S›n›f A

Orta 1000 750 20 S›n›f B

Yüksek 2000 750 40 S›n›f C

Yüksek 2500 750 40 S›n›f D

Yuvarlak veya dikdörtgen kanallarda hava kanal›nda ki kaçak miktar›n› her ne kadar de¤iflen kanal ebas›n›
veya kullan›lan fittings s›kl›¤›na göre de¤iflsede pratik olarak hava kanal› alan›yla orant›l› de¤iflmektedir.

Hava Kaçağı – Alan İlișkisi

Kanal sisteminde hava kaçak miktar›n›n istenilen limitler içinde olmas› afla¤›da belirtilen hususlar aç›s›ndan
önemlidir.
A-Gere¤inden büyük veya az verimli cihazlar›n kullan›lmas› sonucu ortaya ç›kabilecek ilave enerji

maliyetinin bertaraf edilmesi ve enerjinin bofla kullan›lmas›n›n engellenmesi,
B-Hava kaça¤›n›n çok yüksek olmas› neticesinde hava da¤›l›m›n›n sa¤lanmas› için gereken ilave iflçilik

maliyetinin engellenmesi,
C-Hava kaça¤›na ba¤l› olarak sesin minimuma indirilmesi.
D-Özellikle frekans de¤ifltiricilerin kullan›ld›¤› sistemlerde karfl›lafl›lan problemler.
S›f›r kaçak tehlikeli gazlar›n da¤›t›m sistemlerinde aranan özellik olmakla birlikte normal uygulamada
amaç de¤ildir.Böyle bir amaç çok fazla iflçilik ve zaman alaca¤›ndan maliyeti çok fazla art›racakt›r.

Hava Kanallarında Kaçaklar

Tablo 1.2
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The air leakage in an orifice, will change with the shape of the orifice, for a given pressure. The leakage
orifices in an assembled channel system will have varying sizes. Therefore no exact pressure / air leakage
relation can be given.
But tests have shown that the air leakage is 0,65 force of pressure. This value has been approved by
EUROVENT for the preparation of the 2/2 paper.

Air Leakage – Pressure Relation

A - ) Before discussing the allowed
air leakage limits, the pressure
in the channels has to be dealt
with.

Acceptable Limits For Air Leakage

Channel Pressure Static Pressure Limit Average Air Air Leakage
Class Positive Negative Speed (max.)

pa pa M / sec

pa pa M / sec

Low 500 500 10 S›n›f A

Middle 1000 750 20 S›n›f B

High 2000 750 40 S›n›f C

High 2500 750 40 S›n›f D

The amount of air leakage changes in practical proportionally with the area of the air channel, despite the
fact that round and rectangular channels or the density of the fittings used make changes to the air leakage
amount.

Air Leakage – Area Relation

The fact that the amount of air leakage in a channel system is in the desired limits is important with respect
to the following points:
A-To avoid extra labor costs due to air circulation because of high air leakage.
B-To minimize noice due to air leakage.
C-Hava kaça¤›na ba¤l› olarak sesin minimuma indirilmesi.
D- Especially problems which are seen in systems in which frequency changers are used.

Zero leakage is no goal in a normal application, except distribution systems especially for hazardous
gazes.

Leakages ‹n Air Channels

Table 1.2

The air Leakage Theory
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Hava Kaçağı Teorisi

B - ) Yüksek bas›nçta çal›flmakta olan tüm kanallar›n test edilerek hava kaçak limitleri uygunlu¤u
saptanmal›d›r.
Orta bas›nç ve düflük bas›nçta olan kanal sistemlerinin s›zd›rmazl›k testlerinin yap›lmas› standatlarda
bir zorunluluk olarak getirilmemelidir. Orta ve düflük bas›nçl› kanallarda bas›nç testi isteniyorsa
projenin spesifikasyonlarda bu hususun belirtilmesi gereklidir.
‹zin verilen hava kaça¤› DW 142’de s›zd›rmazl›¤›n dört bas›nç standard› alt›nda toplanm›flt›r. Class
A, B, C için verilen de¤erler Eurovent’te belirtilen de¤erlerin ayn›s›d›r. DW 142 Düflük bas›nç kanal
sistemlerinde Class A, orta bas›nç kanal sistemlerinde Class B ve yüksek bas›nç kanal sistemlerinde
Class C ve Class D s›zd›rmazl›k standartlar›n› belirtmektir.

C - ) Tablo 1.2’de verilen de¤erlerin kullan›lmas›yla her bas›nç s›n›f›nda izin verilen hava kaçak miktarlar›
hesaplanm›flt›r.

D - ) Hava Kaça¤› – Toplam Hava Debisi ‹liflkisi :
Hava kaça¤› kanal yüzey alan›na ba¤l› oldu¤u için hava kaça¤› toplam hava miktar›n›n bir yüzdesi
olarak belirtilemez. Ayn› zamanda performans standart› olarakta belli bir hava kaçak yüzdesi kabul
edilebilir bir de¤er olarak verilemez.

Ancak yap›lan bir çok testler çal›flma flartlar›nda düflük bas›nç klima kanallar›nda hava kaçaklar›n›n
toplam hava miktar›n›n % 6’s› kadar, orta bas›nç klima kanallar›nda % 3’ü kadar, yüksek bas›nç
klima kanallar›nda da % 2 - % 0,5’i kadar olaca¤›n› göstermifltir.

fiekil. 1.4 hava miktar›n›n yüzdesi olarak hava kaçak miktar›n› vermektedir. Tasar›mc› için önemli
olan kanal sisteminde kaçaklar nedeniyle olacak ve izin verilen toplam hava kaça¤›n›n bilinmesidir.
Dolay›s›yla tasar›mc› bas›nç s›n›f› ( Class A,B,C ) toplam kanal yüzey alan›n› hesaplar, sistemin
ortalama bas›nç fark›n› ( pressure difference ) tahmin eder ve çal›flma debisini de ekleyerek
Tablo 1.1 vas›tas›yla toplam kaçak miktar›n› ve bunun debiye oran›n› bulabilir.

Ayr›ca tasar›mc› kabul edebilece¤i toplam hava kaça¤› miktar›na karar verir. Toplam kanal yüzeyini
hesap ederek sistemin bas›nç fark›n›  ( system pressure difference ) tahmin eder ve bu bilgiler
›fl›¤›nda gereken bas›nç s›n›f›na karar verir.

Hava Kaçak Limitleri / DW 142

Düflük Bas›nç s›n›f›(500 Pa)-A 0.027 x p0.65

Orta Bas›nç S›n›f›(1000 Pa)-B 0.009 x p0.65

Yüksek Bas›nç S›n›f›(2000 Pa)-C 0.003 x p0.65

Yüksek Bas›nç S›n›f›(2500 Pa)-D 0.001 x p0.65

Hava Kaça¤› S›n›f› 1 m2 kanaldan 1 sn.de kaçabilecek hava mik.(l/s)

Tablo 1.3



KA
N

AL
 F

LA
N
ȘI

 v
e 

AK
SA

M
LA

RI

1

FL
AN
GE
 P
RO
FI
LE
S 
 a
nd
 A
CC
ES
SO
RI
ES

B - ) All channels working under high pressure must be tested, if the are meeting the air leakage requirements.
The leakage tests for middle and low pressure systems should not be made mandatory according
to the standarts. If tests are wished for low and middle pressure systems, this should be mentioned
in the project specifications.
The allowed air leakage has been combined under 4 pressure standards in DW 142. Values given
for Classes A,B,C are the same as mentioned in Eurovent. DW 142 is mentioning leakage standarts
Class A for low pressure systems, Class B for middle pressure systems and Class C and Class D for
high pressure systems.

C - )  In using the values of table 1.2, each allowed air leakage amount of the pressure class has been
calculated

D - ) Air leakage - total air flow relation:
Because the air leakage is tied to the channel surface area, the air leakage cannot be given as a
percentage of the total air flow rate. At the same no air leakage percentage can be given as an
allowed value for a performance standart.

But many tests made have shown, that under working conditions in low pressure air conditioning
channels the air leakage is 6% of the total air flow, in middle pressure air conditioning channels
3%, in high pressure air conditioning channels 2% - 0.5%.

Picture 1.4 is showing the air leakage as a percentage of the air flow. For the designer it is important
to know the total allowed air leakage for the channel system. Therefore the designer will calculate
the pressure class (Class A,B,C) the total channel surface area, will estimate the average pressure
difference, will add the working flow rate, and will find with table 1.1 the total leakage amount and
its flow rate.

Furthermore the designer will decide the value of the total air leakage amount. In calculating the
total channel suface area, he will estimate the system pressure difference and with this information
he will decide over the pressure class.

Air leakage limits / DW 142

Low pressure class (500 Pa)-A 0.027 x p0.65

Middle pressure class (1000 Pa)-B 0.009 x p0.65

High pressure class (2000 Pa)-C 0.003 x p0.65

High pressure class (2500 Pa)-D 0.001 x p0.65

Air leakage class 1 m2 kanaldan 1 sn.de kaçabilecek hava mik.(l/s)

Table 1.3

The air Leakage Theory



KA
N

AL
 F

LA
N
ȘI

 v
e 

AK
SA

M
LA

RI

1

FL
AN
GE
 P
RO
FI
LE
S 
 a
nd
 A
CC
ES
SO
RI
ES

Hava Kaçağı Teorisi

( a ) Düșük ve Orta Basınç Sınıfları – Kaçak Limitleri (DW 142- DW 143)

( b ) Yüksek Basınç Sınıfları – Kaçak Limitleri (DW 142- DW 143)
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fiekil 1.3
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( a ) Low and medium pressure class -Leakage Limits (DW 142- DW 143)

( b ) High Pressure class -Leakage Limits (DW 142- DW 143)
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The Air Leakage Theory

Picture 1.2

Picture 1.3
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Hava Kaçağı Teorisi

Örnek 1 Örnek  2
S›n›f A S›n›f B

Ortalama bas›nç fark› 320 Pa 800 Pa

Kanal Alan› 80 m2 200 m2

Hava Miktar› 2 m3 / h 6 m3 / h

Hesaplanan Tablodan Hesaplanan Tablodan
Okunan Okunan

Maximum Müsaade Edilen Kaçak ( l / s) 91,8 92 138.8 139

Hava Ak›fl Yüzdesi ( % ) 4.58 4,6 2,31 2,3

EUROVENT tablolar›na göre haz›rlanm›flt›r.

Hava Kaçakları Tablosunu Kullanma Örneği :

 Hava Miktarının Yüzdesi Cinsinden Hava Kaçakları (DW 142 – DW 143)

Tablo 1.4

fiekil 1.4



KA
N

AL
 F

LA
N
ȘI

 v
e 

AK
SA

M
LA

RI

1

FL
AN

G
E 

PR
O

FI
LE

S 
 a

nd
 A

CC
ES

SO
RI

ES

Example  1 Example   2
Class  A Class  B

Average pressure difference 320 Pa 800 Pa

Channel surface area 80 m2 200 m2

Air flow rate 2 m3 / h 6 m3 / h

Calculated Read from Calculated Read from
Table Table

Maximum  allowed leakage (l/s) 91,8 92 138.8 139

Percentage of air flow (%) 4.58 4,6 2,31 2,3

Has been prepared according to the Eurovent tables

Example for the usage of the air leakage table

Air leakages in percentage of the amount of air (DW 142 – DW 143)

Table 1.4
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The Air Leakage Theory

Picture 1.4
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Kanalda Hava Kaçak Testinin Yapılması

Test cihaz› ve sahada çal›flma flartlar› dikkate al›nmal›d›r.

C – Test Zonları Belirlenecektir.

Test yap›lacak her bir zonun test bas›nc› belirlenmeli ve test bas›nc› ortalama bas›nc›n› karfl›lamal›d›r.
Pm = Ortalama çal›flma bas›nc›,
P1  = Kanal bafl›nda çal›flma bas›nc›,
P2  = Kanal sonunda çal›flma bas›nc›,

B – Test Basıncı Belirlenecektir.

SINIF A          500  Pa.         Pozitif bas›nca kadar
SINIF B          1000 Pa.        Pozitif bas›nca kadar
SINIF C          2000 Pa.        Pozitif bas›nca kadar
SINIF D          2500 Pa.        Pozitif bas›nca kadar

A – Sızdırmazlık Sınıfı Belirlenecektir.

D – Test Yapılacak Kanal Alanı Hesaplanacaktır.

E – İzin Verilen Toplam Hava Kaçak Miktarı Hesaplanacaktır.

F1 Kanallarda hava kaça¤› özel bir cihazla ölçülür. Burada örnek olarak verilecek olan cihaz
FLAKT / ABBA modelidir. ABBA; h›z ve hava debisinin ayarlanabildi¤i bir fan, statik test bas›nc›n›n
ve boru içinden geçen hava debisinin okundu¤u 2 adet U tube monometre; 100 veya 50 mm çap›nda
ölçme borusu ve flexible borudan oluflmaktad›r.

F2 Testi yap›lacak bölümlerdeki bütün aç›kl›klar ( menfez ba¤lant› a¤›zlar›, branflman a¤›zlar› vb. )
s›zd›rmazl›k sa¤lanacak flekilde kapan›r.

F3 Test cihaz› uygun bir flekilde hava kanal›na ba¤lan›r ve fan çal›flt›r›larak devri yavaflça artt›r›lmaya
bafllan›r. Burada amaç kanal içini bas›nçlafl›r›p öngörülen kanal test bas›nç de¤erine ulaflmakt›r.Bu
de¤er kanal üzerine monte edilen monometre sayesinde okunur ortalama statik bas›nç de¤erine
ulaflt›ktan sonra ölçüm yap›lmadan önce fan 5 dakika çal›flt›rlmal›d›r.

F4 ‹kinci manometrede ( fan ile kanal aras›ndaki boruya ba¤l› olan ) okunan bas›nç fark› havan›n h›z›ndan
bas›nc› gösterir. ( velocity head ), bu da ölçüm yap›lan kanal›n her taraf› kapal› olmas›na ra¤men
hava hareketinin oldu¤una yani bir miktar havan›n d›flar›ya s›zd›¤›n› gösterir. Burada amaç s›f›r
s›zd›rmazl›k olmad›¤›ndan yap›lan ölçüm sonucuna göre seçilen s›zd›rmazl›k s›n›f›n›n kabul edilebilir
hava kaça¤› limitleri dahilinde olmas› kabul edilebilir sonuçtur. Al›nan bas›nç de¤eri, üretici firman›n
sa¤lad›¤› çevrim tablolar› veya grafikler yard›m›yla kanal kesitindeki kaçak miktar› tespit edilir. Test
15 dakika boyunca sürdürülüp kaçak miktarlar›nda art›fl olup olmad›¤› gözlenmelidir.

F5 Al›nan sonuçlar test raporuna ifllenir.

F – Test Prosedürü
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The test equipment and the field conditions should be taken into account.

C – The Test Zones Will Be Determined

The test pressure of each zone, to be tested, should be determined and the test pressure should meet
the average pressure.
Pm = Average working pressure
P1 = Working pressure at the start of the channel
P2 = Working pressure at the end of the channel

B – The Test Pressure Will Be Determined

Class A 500 Pa Until positive pressure
Class B 1000 Pa Until positive pressure
Class C 2000 Pa Until positive pressure
Class D 2500 Pa Until positive pressure

A – The Leakage Class Will Be Determined

D – The Channel Surface Area Of The Test Will Be Calculated

E – E- The Allowed Total Air Leakage Amount Will Be Calculated

F1 F1 The air leakage in the channels will be measured with a special device. The here given sample
device is the FLAKT / ABBA model. ABBA is comprised of the following; one fan in which the speed
and the flow rate can be adjusted, 2 U-tube manometers, whith which the static pressure and the
flow rate through the pipe can be read; 100 or 50 mm measuring pipe and flexible tubing.

F2 F2 All openings (endings, branches) in the test areas should be sealed.
F3 F3 The testing device will be connected to the channel appropriately, the fan will be operated and

its speed will be accelerated gradually. Here the aim is to increase the pressure to reach the channel
testing pressure. This value will be read from the manometer, which is mounted on the channel, after
reaching the average static pressure value, the fan should work for 5 minutes before measuring.

F4 F4 The second manometer (which is mounted on the channel between fan and pipe) shows the
speed of the air from the pressure difference (velocity head), this will show that although the channel
is sealed from all sides an air flow to the outside is existing. Because the aim here is not to achieve
zero leakage, the result is acceptable, if the leakage is in the limits of the sealing class selected.
With the pressure value and the calculating tables and charts of the producing company, the leakage
amount in the channel will be determined. The test should be run for 15 minutes to see if there are
increases in the leakage amounts.

F5 F5 The results measured will be written into the test report

F – Testing Procedure

A Typical Test Program For An Air Leakage Test
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Kanalda Hava Kaçak Testinin Yapılması

Tablo 1.4 Max. Kanal Alan› / DW 143

Kanalda Statik Bas›nç(Pa) S›zd›rmazl›k S›n›f›nda Max. Test Alan›(m2)
A B C

1800 5 16 50

1600 16 50 152

1400 26 79 238

1200 35 110 331

1000 50 150 448

800 64 193 580

600 84 252 757

400 119 357 1073

200 177 533 1600

Tablo 1.5
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Max. Channel Area / DW 143

Channel Static Pressure(Pa) Max. Test area in Leakage Class(m2)
A B C

1800 5 16 50

1600 16 50 152

1400 26 79 238

1200 35 110 331

1000 50 150 448

800 64 193 580

600 84 252 757

400 119 357 1073

200 177 533 1600

Table 1.5

Duct Leakage Test
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Hava Kaçak Testi İçin Tipik Test Diyagramı

En derinlik veya çap(mm) Çevre(mm) Uzunluk(mm) Alan(m2)

800 x 750 3100 12550 54.405

600 x 650 2500 5570 13.925

300 x 300 1200 1200 1.440

305 dia. 958 7000 6.706

205 dia. 785 4500 3.533

Toplam 80.009

Örnek Test Raporu

Genel

Proje Ad›

Bina Ref.

Bölüm 1- Fiziki De¤erler

A Test yap›lacak kanal bölümü

B Resim Numaras›

C Bas›nç S›n›f›

D Test Statik S›n›f›

E S›zd›rmazl›k S›n›f›

F Test alt›ndaki kanal›n yüzey alan›

G ‹zin verilen max. hava kaça¤›

Bölüm 2 –Test De¤erleri

A Kanal statik bas›nç okumas›

B Ak›fl› okuyan cihaz›n tipi

C Ak›fl› okuyan cihaz›n okuma aral›¤›

D Cihazda okunan de¤er

ECihazda okunan de¤ere karfl›l›k gelen hava kaça¤›

F Test süresi (Yaklafl›k 15 dak.)

Testin tarihi 02.02.83

New Hospital Project

Ward Blek 2.

Word Supply System 3. Floor

20433/12

Class B

400 PA

0.44 lt/sec/m2

80 m2

35.2 lt/sec.

400 PA

Low pressure test rvg

0 to 100 lt/sec.

35 PA

20.5 lt/sec.

15 min.

Testi yapan(A)

Test No:....................

(PROJEC‹ TARAFINDAN)

(PROJEC‹ TARAFINDAN)

(AfiA⁄IDA YAPILAN HESAPLAMAYA GÖRE)

(e ve f ÇARPILARAK)

(MANOMETREDEN OKUNAN DE⁄ER)

(‹MALATÇI VE T‹P BEL‹RT)

Testi Gözlemleyen

Test alt›ndaki kanal
Duct for testing

Kanal bas›nç
ölçme ünitesi
Pressure indicator

E¤risel manometre
Curved manometer

Ak›fl ölçüm cihaz›
(Fan emifl taraf›na
yerlefltirilebilir)
Flow indicator

Boflaltma Vanas›
(Frekans konvertörlü
kanallar için
gerekli de¤ildir.)
Discharge Gate

Elektrikli Fan
Electric Fan

fiekil 1.5

Tablo 1.6

Tablo 1.7
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Width, depth or diameter(mm) Circumference (mm) Length (mm) Area (m2)

800 x 750 3100 12550 54.405

600 x 650 2500 5570 13.925

300 x 300 1200 1200 1.440

305 dia. 958 7000 6.706

205 dia. 785 4500 3.533

Total 80.009

Sample test report

Test No:....................

Duct for testing

Pressure indicator Curved manometer

Flow indicator Discharge Gate

Electric Fan

fiekil 1.5

Table 1.6

Tablo 1.7

General

Project name New Hospital Project

Building reference Ward Blok 2.

Part 1 - Physical values

A Channel part to be tested Word Supply System 3. Floor

B Picture Number 20433 / 12

C Pressure Class Class B (from Project supervisor)

D Test static class 400 Pa (from Project supervisor

E Leakage class 0.44 lt/sec/m2

F The surface area of the channel tested 80 m2 (from the calculation made below)

G Allowed maximum air leakage 35.2 litre/sec (by multiplying e and f)

Part 2 - Test values

A Read channel static pressure 400 Pa (value read from manometer)

B Device type which measures the flow rate Low pressure test device (producer and type to mentioned)

C Reading interval of the flow measuring device 0 to 100 lt/sec.

D Value read from device 35 Pa

E The air leakage which corresponds to value read from the device

F Test duration (approximately 15 minutes) 20.5 lt/sec.

Test date 02.02.83 15 min.

Test maker Test observer

A typical test program for an air leakage test
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Kaçakların Tespit Edilmesi:

Yap›lan ölçümler sonucu elde edilen de¤erler beklenenin üzerinde ç›karsa kaçaklar›n azalt›lmas› için
afla¤›daki yöntemlerden birini kullanmak suretiyle kaçak tespit edilip önlenir ve test tekrarlan›r. Afla¤›daki
ifllemler fan çal›fl›r durumda iken yap›lacakt›r.

A- Duman Tabletleri:
Bunlar  yo¤un bir flekilde duman ç›karan kapsüllerdir. Duman, kaçak olan yerlerden ç›kaca¤› için
tespit edilmesi ve kaça¤›n giderilmesi mümkündür. Duman testi en sa¤l›kl› ve pratik test yöntemidir.

B- Dinleyerek :
Kaçak yerlerinden ç›kan hava orifisin geometrisi ve kanal bas›nc›na göre siddeti de¤iflen ›sl›k
benzeri bir ses ç›kar›r.

C- Hissederek :
Kanal›n üzerine ( a¤›rl›k kaçak noktar› olmak üzere) el gezdirmek suretiyle kaçak olan yerler tespit
edilebilir. ( Elin ›slak olmas› ifli kolaylaflt›racakt›r.)

D- Köpük :
Köpük olas› kaçak bölgelerine sürülüp gözlenir. Kaçak olmas› halinde baloncuklar olufltu¤u
gözlenecektir.

E- Bakarak ve El Yordam›yla:
Özellikle ilk bak›flta görülmesi zor, kanal›n arka taraf›nda kalan ve montaj› esnas›nda iflçinin
zorlanmas›ndan kaynaklanabilecek imalat eksiklikleri olabilir. Bunlar; flanfll› imalatta conta, c›vata,
somun eksiklikleri flanfls›z imalatta ise kanal birleflim noktalar›n›n iyi sabitlenmemesinden do¤an
eksiklikler olabilir. Bu yöntem çok fazla miktarda hava kaça¤› olmas› durumunda etkili olur.
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If the values measured are higher than awaited, than the below mentioned methods can be used to find
the leak and fix it and than to repeat the test. The operations below have to be made while the fan is
running.

A- Smoke tablets:
These are intensively smoke producing capsules. Because the smoke will come out of the leakage
points, these can be determined and fixed. The smoke test is the most reliable and practical testing
method.

B- Through listening:
There is a strong noice from the leakage point depending on the geometry of the orifice and the channel
pressure.

C- Through feeling:
By going over the channel surface (especially leakage points) by hand, so leakage points can be
determined. (If the hand is wet, the job is made easier)

D- Foam:
Foam is spread over the leakage areas and the outcome is observed. If there are leakages, than small
bubbles will appear.

E- By looking and manually:
There can be production deficiencies due to the worker having difficulties during the assembly, because
the areas are in the back of the channel, these are especially hard to notice. These are; for production
with flanches, seals, missing nuts and bolts; for prodcuction without flanches deficiencies due to
channel connection errors. These method is especially effective in cases of big air leakages.

Finding the leaks
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Ara Kuvvetlendirme

Min. Rigidity
ANGLE ZEE HAT SECTION CHANNELClass

El* HxT(min) WT/LF HxBxT(min) WT/LF HxBxDxT(min) WT/LF HxBxT(min) WT/LF

A 0.5

B 1

3/4 x 1/2 x 20 ga. 0.28

C 2.5 1 x 18 ga. 0.34 3/4 x 1/2 x 18 ga. 0.36 3/4 x 3 x 18 ga. 0.81

1 x 16 ga. 0.44

3/4 x 1/8 0.59

D 5 1 1/4 x 18 ga. 0.45 1 x 3/4 x 20 ga. 0.35 1 1/8x 3 1/4 x18 ga. 1

1 x 1/8 0.8 1 x 3 x18 ga.

E 10 1 1/4 x 0,090 0.8 1 x 3/4 x 0,090 ga. 0.78

1 1/2 x 3/4 x 20 ga. 0.41 0.7 1 x 2 x 1/8 1.6

F 15 1 1/2 x 1/8* 1.23 1 x 3/4 x 1/8 1.03 1 1/2 x 3/4 x 5/8 x20 ga. 0.7 1 1/4 x 3 1/2x16 ga. 1.32

1 1/2 x 3/4 x 18 ga. 0.54 1 1/2x1 1/2x3/4 x 20 ga. 1.1 1 1/8 x 3 x 1/8 2.1

G 25 1 1/2 x 3/16 0.96 1 1/2 x 3/4 x 1/8 1.23 1 1/2 x 3/4 x 5/8 x16 ga. 0.82

2 x 1 1/8 x 20 ga. 0.6 1 1/2 x 1/2 x 3/4 x18 ga. 1.1

2 x 1 x 3/4 x20 ga. 0.9

H 50 2 x 1/8 1.65 2 x 1 1/8 x 16 ga. 0.94 1 1/2 x 3/4 x 5/8 x1/8 2.1 1,4 x3 4.1

1 1/2 x 1 1/2 x 3/4 x0,09 1.9

2 x 1 x 3/4 x18 ga. 1.2

I 75 2 x 3/16 2.44 2 x1 1/8 x0,09 1.33 2 x 1 x 3/4 x1/8 2.03 2 x 2 x 1/8 2.4

2 1/2 x 2 x 3/4 x16 ga. 1.88 1,5 x 3 5

J 100 2x1/4 3.2 2 x1 1/8 x1/8 1.74 2 x 1x 3/4 x1/8 2.63 1,6 x 4 5.4

2 1/2x1/8 2.1 3 x 1 1/8 x16 ga. 1.2 2 1/2 x 2 x 3/4 x0,09 2.67

K 150 2 1/2 x3/16 3.1 3 x 1 1/8 x 0,09 1.64 2 1/2 x 2 x 3/4 x1/8 3.57

3 x1 1/2x3/4x16 ga. 2

L 200 2 1/2x1/4 4.1 3 x1 1/8 x1/8 2.15 3x 1 1/2 x3/4 x0,09 2.82

H

H

T

H

B

T

H

D

T

B

H

T

B

Intermediate Reinforcement

Tablo 1.8
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Dikdörtgen Hava Kanallarında Kuvvetlendirme

Rectangular Duct Reinforcement

Hava Kanal› Desteksiz Minimum Hava Kanallar›nda Minimum Sa¤laml›k S›n›flar›
Ölçüleri Hava Kanallar›                                Destek Mesafeleri

Duct No Reinforcement        Minimum Rigidity Class On Minimum Gage Duct
Dimension Duct Gage                       Reinforcement Spacing

10' 8' 5' 4' 3' 2 1/2' 2'

10" dn.

11,12"

13,14"

15,16" A-26

17,18" 26 ga. A-26

19,20" 24 ga. A-26

21,22" 22 ga. A-26

23,24" 22 ga. A-26

25,26" 20 ga. A-26

27,28" 18 ga. B-24 B-26

29,30" 18 ga. B-24 B-26

31-36" 16 ga. C-22 C-24 C-26

37-42" D-20 D-24 D-26 C-26

43-48" E-20 D-22 D-26

49-54" E-18 E-20 D-26

55-60" F-18 F-20 E-24 E-26

61-72" H-16 F+rod G-18 F+rod F-22 F-24

73-84" H-16 F+rod H-22 F+rod G-24 F+rod

85-96" I-16 F+rod H-20 F+rod H-22 F+rod

97"- H-18

1/2" W.G. Statik,+,- 1/2" W.G. Static,+,-
Tablo 1.9
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Dikdörtgen Hava Kanallarında Kuvvetlendirme

Rectangular Duct Reinforcement

Hava Kanal› Desteksiz Minimum Hava Kanallar›nda Minimum Sa¤laml›k S›n›flar›
Ölçüleri Hava Kanallar›                                Destek Mesafeleri

Duct No Reinforcement        Minimum Rigidity Class On Minimum Gage Duct
Dimension Duct Gage                       Reinforcement Spacing

10' 8' 5' 4' 3' 2 1/2' 2''

10" dn.

11,12" 26 ga.

13,14" 24 ga. A-26

15,16" 22 ga. A-24 A-26

17,18" 22 ga. A-24 A-26

19,20" 20 ga. A-24 A-26

21,22" 18 ga. A-24 A-26

23,24" 18 ga. B-24 A-26

25,26" 18 ga. B-22 B-24 A-26

27,28" 16 ga. C-22 C-24 B-26

29,30" 16 ga. C-22 C-24 B-26

31-36" D-20 D-22 C-26

37-42" E-18 D-20 D-24 D-26

43-48" F-16 E-18 E-24 D-26

49-54" G-16 F+rod F-18 E-22 E-24

55-60" G-18 F+rod F-22 F-24

61-72" H-18 F+rod G-22 F+rod

73-84" I-18 F+rod H-20 F+rod

85-96" J-16 F+rod I-18 F+rod I-20 F+rod

97"- H-18 F+rod

1" W.G. Statik,+,- 1" W.G. Static,+,-
Tablo 1.10
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Dikdörtgen Hava Kanallarında Kuvvetlendirme

Rectangular Duct Reinforcement

Hava Kanal› Desteksiz Minimum Hava Kanallar›nda Minimum Sa¤laml›k S›n›flar›
Ölçüleri Hava Kanallar›                                Destek Mesafeleri

Duct No Reinforcement        Minimum Rigidity Class On Minimum Gage Duct
Dimension Duct Gage                       Reinforcement Spacing

10' 8' 5' 4' 3' 2 1/2' 2''

10" dn. 26 ga.

11,12" 24 ga. A-26

13,14" 22 ga. A-24 A-26

15,16" 20 ga. A-22 A-24 A-26

17,18" 20 ga. A-22 A-24 A-26

19,20" 18 ga. B-20 B-22 A-26

21,22" 18 ga. B-20 B-22 A-26

23,24" 16 ga. C-20 C-22 B-26

25,26" 16 ga. C-20 C-22 B-26

27,28" C-18 C-20 C-24 B-26

29,30" D-18 D-20 C-24 C-26

31-36" E-16 E-18 D-22 D-24

37-42" E-16 E-22 E-24

43-48" G-16 F-20 E-22 E-24

49-54" G-18 F+rod F-20 F-24

55-60" H-18 F+rod G-20 F+rod G-22 F+rod

61-72" I-16 F+rod H-18 F+rod H-22 F+rod

73-84" J-18 F+rod I-20 F+rod

85-96" K-16 G+rod K-18 G+rod J-20 F+rod

97"- H-18 t

2" W.G. Statik,+,- 2" W.G. Static,+,-
Tablo 1.11
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Dikdörtgen Hava Kanallarında Kuvvetlendirme

Rectangular Duct Reinforcement

Hava Kanal› Desteksiz Minimum Hava Kanallar›nda Minimum Sa¤laml›k S›n›flar›
Ölçüleri Hava Kanallar›                                Destek Mesafeleri

Duct No Reinforcement        Minimum Rigidity Class On Minimum Gage Duct
Dimension Duct Gage                       Reinforcement Spacing

10' 8' 5' 4' 3' 2 1/2' 2''

10" dn. 24 ga.

11,12" 22 ga. A-24 A-24

13,14" 20 ga. A-22 A-24

15,16" 18 ga. A-22 A-24

17,18" 18 ga. A-22 A-24

19,20" 16 ga. B-18 B-20 A-24

21,22" 16 ga. C-18 B-20 B-24

23,24" 16 ga. C-18 C-18 B-24

25,26" D-18 D-18 C-24

27,28" D-18 D-18 C-22 C-24

29,30" D-16 D-18 C-22 C-24

31-36" E-16 E-20 D-24

37-42" E-20 E-22 E-24

43-48" G-18 F-20 E-22 E-24

49-54" H-18 F+rod H-18 F+rod G-22 F+rod E-24

55-60" H-16 F+rod H-18 F+rod G-20 F+rod G-24 F+rod

61-72" I-16 F-rod H-20 F+rod H-22 F+rod H-24 F+rod

73-84" J-18 F+rod J-20 F+rod I-22 F+rod

85-96" L-16 G+rod K-18 G+rod J-20 G+rod

97"- H-18 t H-18 t

3" W.G. Statik,+,- 3" W.G. Static,+,-
Tablo 1.12
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Dikdörtgen Hava Kanallarında Kuvvetlendirme

Rectangular Duct Reinforcement

Hava Kanal› Desteksiz Minimum Hava Kanallar›nda Minimum Sa¤laml›k S›n›flar›
Ölçüleri Hava Kanallar›                                Destek Mesafeleri

Duct No Reinforcement        Minimum Rigidity Class On Minimum Gage Duct
Dimension Duct Gage                       Reinforcement Spacing

10' 8' 5' 4' 3' 2 1/2' 2''

8" dn. 24 ga.

9,10" 22 ga. A-24

11,12" 20 ga. A-22 A-22 A-24

13,14" 18 ga. A-20 A-22 A-24

15,16" 18 ga. A-20 A-20 A-24

17,18" 16 ga. B-18 B-20 A-24

19,20" C-18 C-20 B-24

21,22" C-18 C-18 B-24

23,24" D-18 D-18 C-22 C-24

25,26" D-18 D-18 C-22 C-24

27,28" E-16 E-18 D-22 D-24

29,30" E-16 E-18 D-22 D-24

31-36" E-20 E-22 D-24

37-42" F-18 F-20 E-22 E-24

43-48" G-18 G-18 F-22 F-22 E-24

49-54" H-16 F+rod H-18 F+rod G-20 F+rod G-22 F+rod F-24

55-60" I-16 F-rod I-16 F-rod H-20 F+rod H-22 F+rod G-24 F+rod

61-72" I-18 F+rod I-20 F+rod H-22 F+rod

73-84" K-16 G+rod J-18 F+rod J-20 F+rod

85-96" L-16 G+rod K-20 G+rod

97"- H-18 t H-18 t

4" W.G. Statik,+,- 4" W.G. Static,+,-
Tablo 1.13
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Dikdörtgen Hava Kanallarında Kuvvetlendirme

Rectangular Duct Reinforcement

Hava Kanal› Desteksiz Minimum Hava Kanallar›nda Minimum Sa¤laml›k S›n›flar›
Ölçüleri Hava Kanallar›                                Destek Mesafeleri

Duct No Reinforcement        Minimum Rigidity Class On Minimum Gage Duct
Dimension Duct Gage                       Reinforcement Spacing

10' 8' 5' 4' 3' 2 1/2' 2''

8" dn. 24 ga.

9,10" 20 ga. A-24

11,12" 18 ga. A-20 A-20 A-24

13,14" 18 ga. A-20 A-20 A-22 A-24

15,16" 16 ga. B-18 B-18 A-22 A-24

17,18" C-18 C-18 B-22 B-24

19,20" C-16 C-18 B-22 B-24

21,22" D-16 C-18 C-22 C-24

23,24" D-18 C-22 C-22 C-24

25,26" D-16 D-20 C-22 C-24

27,28" E-16 D-20 D-22 C-24

29,30" D-18 D-22 D-24

31-36" F-18 E-20 E-22 E-24

37-42" G-16 G-18 F-20 E-22

43-48" H-18 H-18 G-22

49-54" H-16 F+rod H-18 F+rod H-20 F+rod G-22 F+rod

55-60" H-18 F+rod H-20 F+rod H-22 F+rod

61-72" J-16 F+rod J-18 F+rod I-20 F+rod

73-84" L-16 G+rod K-18 G+rod

85-96" L-18 G+rod

97"- H-18 t

6" W.G. Statik,+,- 6" W.G. Static,+,-
Tablo 1.14
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Dikdörtgen Hava Kanallarında Kuvvetlendirme

Rectangular Duct Reinforcement

Hava Kanal› Desteksiz Minimum Hava Kanallar›nda Minimum Sa¤laml›k S›n›flar›
Ölçüleri Hava Kanallar›                                Destek Mesafeleri

Duct No Reinforcement        Minimum Rigidity Class On Minimum Gage Duct
Dimension Duct Gage                       Reinforcement Spacing

10' 8' 5' 4' 3' 2 1/2' 2''

8" dn. 22 A-24

9,10" 18 A-22 A-24

11,12" 16 A-18 A-22 A-24

13,14" B-18 A-20 A-22 A-24

15,16" B-16 B-20 B-22 B-24

17,18" C-16 C-20 B-22 B-24

19,20" D-16 C-18 C-20 B-24

21,22" C-18 C-20 C-24

23,24" D-18 D-20 C-24

25,26" D-18 D-20 D-22 C-24

27,28" E-18 D-20 D-22 D-24

29,30" E-16 E-18 D-22 D-24

31-36" F-16 F-18 F-20 E-22 E-24

37-42" H-16 G-18 G-20 F-22

43-48" H-18 H-18 G-22

49-54" F+rod I-16 F+rod H-18 F+rod H-20

55-60" F+rod J-16 F+rod I-18 F+rod I-20

61-72" G+rod K-16 G+rod K-18

73-84" H-16

85-96" H-16 t

97"- H-16 t

10" W.G. Statik,+,- 10" W.G. Static,+,-
Tablo 1.15
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C Profilleri

C Framing

Makro Teknik C framings have
a large using field different
industr ies. I t  is  used as
assembly  and  suppor t
component in exterior hanging
s y s t e m s ,  e l e c t r i c i t y
installations.It can be used
single or attached with other
framings.are supported with
channel assembly accessories.

Makro Teknik C profilleri farkl›
endüstriyel sistemlerde genifl
kullan›m alan›na sahiptir.D›fl
g i y d i r m e l e r d e , e l e k t r i k
tesisat lar ›nda, boru ask›
s istemler inde destek ve
ba¤lant ›  e leman›  o larak
k u l l a n › l › r . T e k  o l a r a k
kullan›labilecekleri gibi di¤er
p r o f i l l e r l e  b i r l i k t e  d e
kullan›labilirler. Genifl ba¤lant›
e leman›  seçenek ler i  i le
desteklenmifltir.

27/18 0,64 0,75 0,33 1,01 0,37 0,75 1,7 7 M8

28/30 1,28 1,45 1,59 2,17 1,06 1,55 2,5 12 M8

38/40 2,04 2,46 5,24 6,43 2,62 3,38 5 15 M10

(Kg/m) (cm2) Ix (cm4) Jy (cm4) Wx(cm3) Wy(cm3) F[kN) L[cm]

Profil Gramaj Enine Atalet M. Mukavemet M. Emn.Nokta. C›vata B.
Kesit Max.Yük

Profile Weight Sectional Area cm2 Moments Endurance Moments Max. Load Screw Size

Özellikler Features
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C Profilleri

C Framings
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38/40 C Profil
Tafl›ma Kapasiteleri

38/40 C Framing
Loading Capacities

28/30 C Profil
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C Profil Bağlantı Elemanları

C Framing Connection Elements

Bask› plakalar› C
profillerin bina çelik
konstrüksiyonuna
montaj›nda tafl›y›c›
eleman› olarak
kullan›l›r.

Bask› Plakas› Square Bolt

It is used as a
mounting element in
montage of c framing
to steel constructions.

  Code No Dimensions(mm ) Ø(mm) For C Framing Package Size

Kod No Ölçüler Ø(mm) Uygun Profil Koli Adedi

MTCB001 60 x 80 x 4 M6 27/18, 28/30 200

MTCB002 70 x 80 x 6 M8 38/40 150

  Code No Dimensions(mm ) Ø(mm) Package Size

Kod No Ölçüler Ø(mm) Koli Adedi

MTCV001 80 x 44 x 4 10.5 125

MTCV002 80 x 84 x 4 10.5 125

MTCV003 80 x 124 x 4 10.5 100

MTCV004 80 x 77.5 x 4 10.5 100

V ba¤lant› elemanlar›
C profillerin birbirlerine
ve di¤er profillerle
montaj›nda ara
ba¤lant› eleman›
olarak kullan›l›r.

V Ba¤lant› Elemanlar› V Connection Elements

It is used as a
connection element
between C framings
and other type of
framings.
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C Profil Bağlantı Elemanları

C Framing Connection Elements

  Code No Dimensions(mm ) Ø(mm) Package Size

Kod No Ölçüler Ø(mm) Koli Adedi

MTCV005 80 x 111 x 4 10.5 125

MTCV006 80 x 151 x 4 10.5 100

  Code No Dimensions(mm ) Ø(mm) Package Size

Kod No Ölçüler Ø(mm) Koli Adedi

MTCK001 77.5 x 78 x 4 10.5 125

MTCK002 75 x 120 x 4 10.5 125

MTCK003 120 x 120 x 4 10.5 100

Ba¤lant› lamalar› C
profillerinbirbirlerine ve
di¤er profillerle
montaj›nda kullan›l›r.

V Ba¤lant› Lamalar› V Connection Plates

It is used as a
connection element
between C framings
and  other type of
framings.

Ba¤lant› lamalar› C
profillerin birbirlerine ve
di¤er profillerle
montaj›nda kullan›l›r.

Köfle Ba¤lant› Lamalar› Corner Connection Plates

It is used as a
connection element
between C framings
and  other type of
framings.
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C Profil Bağlantı Elemanları

C Framing Connection Elements

C profil sistemlerinde
s›k›flt›rma eleman›
olarak kullan›l›r.
Kayar mesnet
organizasyonunda
kullan›labilir.

Çapraz Kanal Kuflaklar› Assembly Bracket

It is used as a
compression element
in C framing systems.It
can be used in sliding
frame system.

  Code No Dimensions(mm ) Ø(mm) Package Size

Kod No Ölçüler Ø(mm) Koli Adedi

MTCC001 25 x107 x 4 9 200

MTCC002 40 x 119 x 4 10.5 100

Ba¤lant› lamalar› C
profillerin birbirlerine
ve di¤er profillerle
montaj›nda ara
ba¤lant› eleman›
olarak kullan›l›r.

I Ba¤lant› Lamalar› I Connection Plates

It is used as a
connection element
between C framings
and  other type of
framings

  Code No Dimensions(mm ) Ø(mm) Package Size

Kod No Ölçüler Ø(mm) Koli Adedi

MTCI001 35 x 80 x 4 10.5 200

MTCI002 35 x 120 x 4 10.5 200

MTCI003 35 x 160 x 4 10.5 150
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C Profil Bağlantı Elemanları

C Framing Connection Elements

Ba¤lant› lamalar› C
profillerin birbirlerine
ve di¤er profillerle
montaj›nda kullan›l›r.

W Ba¤lant› Elemanlar› W Connection Elements

It is used as a
connection element
between C framings
and sother type of
framings

  Code No Dimensions(mm ) Ø(mm) Package Size

Kod No Ölçüler Ø(mm) Koli Adedi

MTCW001 25 x 3 9 250

MTCW002 35 x 3 10.5 125

  Code No Dimensions(mm ) Ø(mm) Package Size

Kod No Ölçüler Ø(mm) Koli Adedi

MTCW003 35 x 50 x 4 10.5 500

MTCW004 81.5 x 75 x 4 10.5 125
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C Profil Bağlantı Elemanları

C Framing Connection Elements

  Code No For C Framing W(mm) H(mm) S(mm) D(mm) Slot Size Package Size

Kod No Uygun Profil W(mm) H(mm) S(mm) D(mm) Delik Boyutu Koli Adedi

MTCL001 27/18,28/30 75 80 4 90 25 x 8.5 100

MTCL002 27/18,28/30 75 100 4 135 25 x 8.5 100

MTCL003 38/40 85 105 6 90 10.5 50

MTCL004 38/40 75 105 6 135 10.5 50

L ba¤lant› elemanlar›
C profillerin birbirlerine
ba¤lant›s›nda kullan›l›r.

L BagLant› Elemanlar› L Connection Elements

It is used as a
connection element
between C framings

  Code No Dimensions(mm ) Ø(mm) Package Size

Kod No Ölçüler Ø(mm) Koli Adedi

MTCW004 81.5 x 75 x 4 10.5 125
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C Profil Bağlantı Elemanları

C Framing Connection Elements

  Code No Dimensions(mm ) Ø(mm) Package Size

Kod No Ölçüler Ø(mm) Koli Adedi

MTCKK001 200 x 200 x 4 20 x 10 10

MTCKK002 160 x 200 x 4 20 x 10 10

Çeflitli profillerin  ve
borular›n
konsollanmas›nda
kullan›l›r.

Köfle Konsol Corner Type Metal Support

Used for the concole
applications of various
framings and pipes.

Çeflitli profillerin ve
borular›n
konsollanmas›nda
kullan›l›r.

U Konsol U Metal Support

Used for the concole
applications of various
framings and pipes.

  Code No Dimensions(mm ) Ø(mm) For C Framing Package Size

Kod No Ölçüler Ø(mm) Uygun Profil Koli Adedi

MTCU001 34 x 38 x 4 20 x 11 28/30 20

MTCU002 53 x 45 x 6 20 x 11 38/40 10
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C Profil Bağlantı Elemanları

C Framing Connection Elements

Çeflitli profillerin  ve
borular›n
konsollanmas›nda
kullan›l›r.

T Konsol T Metal Support

Used for the concole
applications of various
framings and pipes.

  Code No Dimensions(mm ) Ø(mm) For C Framing Package Size

Kod No Ölçüler Ø(mm) Uygun Profil Koli Adedi

MTCT001 24 x 50 x 4 11 x 19 27/18,28/30 50

MTCT002 30 x 33 x 4 11 x 19 38/40 40

MTCT003 24 x 2 x 4 11 x 19 27/18,28/30 50

MTCT004 30 x 2 x 4 11 x 19 38/40 40
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C Kanal Lastiği

C Rubber Profile

Code No For C-Profil Package Size Weight (kg)

Kod No Uygun Profil Paket A¤›rl›k

MTCL27    27/18 , 28 50 m.  10,5

MTCL38    38/40 50 m. 11.75

Fiziksel Özellikler Features

Malzeme  Epdm-Solid

 Material Epdm-Solid

Yo¤unluk-Density (gr/cm2) Max 1,30

Sertlik-Hardness (Shore A) DIN 53505 55±5

Kopma Dayan›m-Tensile Strength (N/mm2) DIN 53504 Min 5

Kopma Uzamas›-Elongation Break(%) DIN 53504 Min 380

Y›rt›lma Dayan›m›-Tear Resistans (N/mm) DIN 53507

Deformasyon-Compression set. DIN 53517

Elastisite-Rebund DIN 53512

Ölçüler Dimensions

Kod No W(Mm) H(Mm) B(Mm) C(Mm) D(Mm) Ø(Mm)

Code No W(Mm) H(Mm) B(Mm) C(Mm) D(Mm) Ø(Mm)

Mtcl27 27.5 16.7 4.5 14 17 10

Mtcl38 27.5 16.7 4.5 16 19 10

C profillerle yap›lan
montajlarda
vibrasyonu azaltmak
için kullan›l›r.Rod
ba¤lant›lar› ile yap›lan
montajlarda kolayl›k
sa¤lar.DIN 7715T3-E1
standart›na uygundur.

C Kanal Lasti¤i C Rubber Profile

It is used to dicrease
the vibration in C
framing systems.It can
be used with tie rods.It
is comparable for DIN
7715T3-E1
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C Kanal Lastiği

C Channel Rubber

C profillerde emniyet
kapa¤› olarak kullan›l›r.

C Kanal Emniyet Lasti¤i C Channel Safety Rubber

It is used as safety
rubber in C framings.

Code No For Profil Unit/Package

Kod No Uygun Profil Koli Adeti

MTCK27 27/18 100

MTCK28 28/30 100

MTCK38 38/40 50

Endüstri tesislerinde
genleflen borular›n
sebep oldu¤u
sorunlar›n
giderilmesinde
kullan›l›r.

C Kanal Plast C Channel Plast

It is used for preventing
problems caused by
expanding pipes used
in industrial facilities.

Kod No Uygun Profil Uzunluk Uygun Vida Koli adedi

MTCEL27 27/18 60 M8 50

MTCEL38 38/40 150 M10 20

Code No For Profil Length(mm)  Screv Size Unit/Package
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L Profilleri

L Framings

Farkl› endüstrilerde genifl kullan›m alan›na sahiptir
.Yatay ve düfley boru ask› montaj›nda havaland›rma
kanallar›n›n tespitinde, boru ask› sistemlerinde
destek ve ba¤lant› eleman› olarak kullan›l›r.Müflteri
gereksinimlerini karfl›layacak flekilde farkl› boy ve
kal›nl›klarda üretilir.Tek olarak kullan›labilecekleri
gibi di¤er profillerle birlikte de kullan›labilirler.
Ba¤lant› elemanlar›na uyumludur.Delikleri montaj
ve kurulum kolayl›¤› sa¤lar.
SMACNA ve DW142 standartlar›nda kanal
sistemlerinde kullan›labilecek alternatif ba¤lant›
profilleri verilmifltir.

Ölçüler Dimensions

Kod No H(Mm) W(Mm) S(Mm) L(Mm) A¤›rl›k AxB(Mm) F(Mm)

Code No H(Mm) W(Mm) S(Mm) L(Mm) Weight(Gr) AxB(Mm) F(Mm)

MTPL3032 30 30 3 2000 2100 20 x 10 45

MTPL4032 40 40 3 2000 3000 25 x 12.5 45

MTPL4042 40 40 4 2000 3800 25 x 12.5 45

MTPL5042 50 50 4 2000 5080 25 x 12.5 45 C
,
L
,
U
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Makro Teknik L framings have a large using field
different industries.It is used as assembly and support
component in vertical and horizontal piping systems,
ductwork fixings and hanging systems.It produced
in different sizes and thickness.It can be used single
or attached with other framings.Its holes provide
esase of installation.In SMACNA and DW142
alternative fixing framings use in ductworks systems
are given.

(N) (N) (N) (N)(mm)

Tafl›ma Kapasiteleri Allowable Loading

MTPL3032 MTPL4032 MTPL4042 MTPL5042

    L Fe 2Fe 3Fe 4Fe Fe 2Fe 3Fe 4Fe Fe 2Fe 3Fe 4Fe Fe 2Fe 3Fe 4Fe

500 375 278 185 160 625 460 310 265 775 575 365 330 1330 985 665 585

1000 187 139 95 80 310 230 155 132 388 266 195 165 665 492 333 282

1500 125 93 60 50 208 155 105 85 260 190 130 110 444 328 222 188

2000 95 70 45 40 156 115 75 65 195 145 95 82 333 246 166 140
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U Profilleri

U Framings

Tafl›ma Kapasiteleri Allowable Loading

MTPL3032 MTPL4032 MTPL4042 MTPL5042

    L Fe 2Fe 3Fe 4Fe Fe 2Fe 3Fe 4Fe Fe 2Fe 3Fe 4Fe Fe 2Fe 3Fe 4Fe

(N) (N) (N) (N)(mm)

500 1000 740 500 425 1970 1450 980 830 2360 1740 1180 1000 4170 3080 2080 1770

1000 500 370 250 210 985 730 490 420 1180 875 590 500 2015 1540 1040 885

1500 330 245 160 140 655 485 330 280 785 580 390 330 1390 1030 690 590

2000 250 185 125 100 490 365 240 210 590 440 290 250 1040 770 520 445
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Ölçüler Dimensions

Kod No H(Mm) W(Mm) S(Mm) L(Mm) A¤›rl›k AxB(Mm) F(Mm)

Code No H(Mm) W(Mm) S(Mm) L(Mm) Weight(Gr) AxB(Mm) F(Mm)

MTPU3032 30 30 3 2000 3250 20 x 10 45

MTPU4032 40 40 3 2000 4200 25 x 12.5 45

MTPU4042 40 40 4 2000 5600 25 x 12.5 45

MTPU5042 50 50 4 2000 7775 25 x 12.5 45

Farkl› endüstrilerde genifl kullan›m alan›na sahiptir
.Yatay ve düfley boru ask› montaj›nda havaland›rma
kanallar›n›n tespitinde, boru ask› sistemlerinde
destek ve ba¤lant› eleman› olarak kullan›l›r.Müflteri
gereksinimlerini karfl›layacak flekilde farkl› boy ve
kal›nl›klarda üretilir.Tek olarak kullan›labilecekleri
gibi di¤er profillerle birlikte de kullan›labilirler.
Ba¤lant› elemanlar›na uyumludur.Delikleri montaj
ve kurulum kolayl›¤› sa¤lar.
SMACNA ve DW142 standartlar›nda kanal
sistemlerinde kullan›labilecek alternatif ba¤lant›
profilleri verilmifltir.

Makro Teknik U framings have a large using field
different industries.It is used as assembly and support
component in exterior hanging systems, vertical and
horizontal piping systems.It produced in different
sizes and thickness.It can be used single or attached
with other framings.Its holes provide esase of
installation.In SMACNA and DW142 alternative fixing
framings use in ductworks systems are given
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Makropim

Pins

MT‹Ç40 0.65 50 x 50 3 40

MT‹Ç60 0.65 50 x 50 6.75 60

MT‹Ç80 0.65 50 x 50 12 80

MT‹Ç100 0.65 50 x 50 18.75 100

KOD NO S(mm) W x H(mm) A¤›rl›k (gr) Çivi L (mm)

Code No S(MM) W x H(mm) Weight (gr) Pin L (mm)

In ductwork isolation pin should be comparable
for isolation thickness and necessities.Pin locate
in feasible distances.Isolation materials is passed
to pins and fixing with washers.

Kanal izolasyonunda  izolasyon malzemesinin
kal›nl›¤›na ve ihtiyaçlara göre uygun pim
kullan›lmal›d›r. Pim hava kanal›na uygun
mesafelerde yerlefltirilir.‹zolasyon malzemesi
pime geçirilir ve pulla sabitlenir.

Yukar›daki tablo ve flekillerde makropimin kanaldaki
hava h›z›na uygun kullan›m›, mesafeleri ve montaj›
gösterilmektedir. Görüldü¤ü gibi uygulanacak
izolasyonun geniflli¤i artt›kça kullan›lmas› gereken
pim say›s› da artmaktad›r.Ayr›ca yüksek h›zlarda
daha iyi sonuç elde etmek için s›k aral›klarla
makorpim kullan›lmal›d›r.

The application distance and number of pins should
be selected accordance with air speed and widness
of isolation materials .These tables shows the best
fit applying of makropins.

Mesafeler / Distances (mm)

(A) (B) (C) (D)

H›z / Velocity

0-12.7 m/s 75 300 100 450

12-7-30.4 m/s 75 150 100 400

0 200

2 200-400

3 400-700

4 700-1000

5 1000-1300

6 1300-1600

7 1600-1900

8 1900-2200

9 2200-2500

Pim Say›s› ‹zolasyon Geniflli¤i (mm)
No. Pins Liner Interior Width(mm)
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Klima Konsolu

Air Condition Console

Split klimalar›n d›fl ünitelerinde montaj kolayl›¤› ve
estetik bütünlük sa¤lar.Korozyona karfl› elektrostatik
toz boya ile kaplan›r.

It provides ease of installation in external units of
air conditions.It is covered with electrostatic paint
against the corrosion.

 FeaturesÖzellikler

Ölçüler (mm)
KOD NO W1 W2 s F1 F2 A x B C x D L Ø1 A¤›rl›k(gr) Koli Adedi

Dimensions (mm)
KOD NO W1 W2 s F1 F2 A x B C x D L Ø1 Weight(gr) ?

MTBKK40 55 60 2 40 170 12.5 X 25 10 X 110 400 8.5 2750 5

MTBKK50 55 60 2 - 275 10 X 110 10 X 110 500 8.5 3440 5
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Kelepçeler

Clamps

• Yatay ve dikey boru
montaj›nda 
kullan›l›r.

• EPDM kelepçe 
lastikleri ile 18
dB’ e kadar ses 
düflümü, titreflim 
sönümü,

• -40°C / +130°C 
s›cakl›¤a dayan›kl›

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Standart Somunlu
Lastikli Kelepçe

Standard Pipe Clamp
With Rubber Profile

• It is used in 
horizontal and 
vertical piping 
systems.

• EPDM rubber profile
absorbs up to 18 dB

• Thermal resistance
between -40°C / 
+130°C
It is zinc plated 
against the 
corrosion.

Kod No Ölcü L(mm) H(mm) My A s x Genifllik Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTSK3/8 3/8" 58 25 M6 X 18 M8 X 9 1,2 x 20 1300 4000 350 17.5

MTSK1/2 1/2" 62 27 M6 X 18 M8 X 9 1,2 x 20 1300 4000 250 13,3

MTSK3/4 3/4" 67 30 M6 X 18 M8 X 9 1,5 x 20 1500 5000 250 15,2

MTSK1 1" 75 34 M6 X 18 M8 X 9 1,5 x 20 1500 5000 200 14,0

MTSK11/4 1 1/4" 90 39 M6 X 18 M8 X 9 1,5 x 20 1500 5000 150 12,6

MTSK11/2 1 1/2" 98 42 M6 X 18 M8 X 9 1,5 x 20 1500 5000 125 11,6

MTSK54 Ø54 104 45 M6 X 18 M8 X 9 1,5 x 20 1500 5000 100 10,0

MTSK2 2" 111 48 M6 X 18 M8 X 9 1,5 x 20 1500 5000 100 10,8

MTSK67 Ø67 123 54 M6 X 18 M8 X 9 1,5 x 20 1500 5000 80 9,6

MTSK21/2 2 1/2" 131 58 M6 X 18 M10 X 14 2 x 25 2300 7000 100 18,0

MTSK83 Ø83 138 62 M6 X 18 M10 X 14 2 x 25 2300 7000 90 16,4

MTSK3 3" 146 64 M6 X 18 M10 X 14 2 x 25 2300 7000 90 17,2

MTSK100 Ø100 153 67 M6 X 18 M10 X 14 2 x 25 2300 7000 70 17,4

MTSK110 Ø110 163 71 M6 X 18 M10 X 14 2 x 25 2300 7000 70 18,2

MTSK4 4" 172 76 M6 X 18 M10 X 14 2 x 25 2300 7000 60 16,4

MTSK125 Ø125 180 81 M8 x 25 M10 X 14 2 x 25 2300 7000 50 14,6

MTSK132 Ø132 1800 84 M8 x 25 M10 X 14 2 x 25 2300 7000 50 15,2

MTSK5 5" 200 88 M8 x 25 M12 X 12 2,5 x 25 2800 8500 50 17,7

MTSK160 Ø160 212 96 M8 x 25 M12 X 12 2,5 x 25 2800 8500 40 14,9

MTSK6 6" 225 101 M8 x 25 M12 X 12 2,5 x 25 2800 8500 40 15,8

MTSK8 8" 277 130 M8 x 25 M12 X 12 2,5 x 25 2800 8500 30 15,8

  Code No Size L(mm) H(mm) My A s x Width(mm) Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)
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Kelepçeler

Clamps

• Yatay ve dikey boru
montaj›nda 
kullan›l›r.

• -40°C / +130°C 
s›cakl›¤a dayan›kl›

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Standart Somunlu
Lastiksiz Kelepçe

Standard Pipe Clamp
Without Rubber Profile

• It is used in 
horizontal and 
vertical piping 
systems.

• Thermal resistance
between -40°C / 
+130°C

• It is zinc plated 
against the 
corrosion

Kod No Ölcü L(mm) H(mm) My A s x Genifllik Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTSK3/8Z 3/8" 54 22 M6 X 18 M8 X 9 1,2 x 20 1300 4000 400 14,8

MTSK1/2Z 1/2" 58 24 M6 X 18 M8 X 9 1,2 x 20 1300 4000 350 13,7

MTSK3/4Z 3/4" 62 28 M6 X 18 M8 X 9 1,2 x 20 1300 4000 350 15,8

MTSK1Z 1" 67 30 M6 X 18 M8 X 9 1.5 x 20 1500 5000 300 15,2

MTSK11/4Z 1 1/4" 75 34 M6 X 18 M8 X 9 1.5 x 20 1500 5000 200 11,5

MTSK11/2Z 1 1/2" 90 39 M6 X 18 M8 X 9 1.5 x 20 1500 5000 150 10,5

MTSK54Z Ø54 98 42 M6 X 18 M8 X 9 1.5 x 20 1500 5000 125 9,1

MTSK2Z 2" 104 45 M6 X 18 M8 X 9 1.5 x 20 1500 5000 125 9,6

MTSK67Z Ø67 111 49 M6 X 18 M8 X 9 1.5 x 20 1500 5000 100 8,1

MTSK21/2Z 2 1/2" 123 54 M6 X 18 M8 X 9 1,5 x 20 1500 5000 80 11,7

MTSK83Z Ø83 131 58 M6 X 18 M8 X 9 2 x 25 2000 6000 100 15,0

MTSK3Z 3" 138 61 M6 X 18 M10 X 14 2 x 25 2000 6000 100 15,9

MTSK100Z Ø100 146 64 M6 X 18 M10 X 14 2 x 25 2000 6000 80 13,8

MTSK110Z Ø110 153 67 M6 X 18 M10 X 14 2 x 25 2000 6000 80 14,8

MTSK4Z 4" 163 71 M6 X 18 M10 X 14 2 x 25 2000 6000 70 14,0

MTSK125Z Ø125 172 77 M6 X 18 M10 X 14 2 x 25 2000 6000 70 14,8

MTSK132Z Ø132 180 83 M6 X 18 M10 X 14 2 x 25 2000 6000 60 13,4

MTSK5Z 5" 188 86 M8 x 25 M12 X 12 2,5 x 25 2800 6000 60 18,9

MTSK160Z Ø160 200 90 M8 x 25 M12 X 12 2,5 x 25 2800 8500 50 16,8

MTSK6Z 6" 212 97 M8 x 25 M12 X 12 2,5 x 25 2800 8500 50 17,9

MTSK8Z 8" 268 126 M8 x 25 M12 X 12 2,5 x 25 2800 8500 40 20,8

  Code No Size L(mm) H(mm) My A s x Width(mm) Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)
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Kelepçeler

Clamps

• Yatay ve dikey boru
montaj›nda 
kullan›l›r.

• Trifon uygulanacak
bölgeye plastik 
dübel 
uygulanmal›d›r.

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Trifonlu Kelepçe Wood Screw Clamp

• It is used in 
horizontal and 
vertical piping 
systems.

• Wood screw is 
applied with plastic
anchor

• They are zinc plated
against the 
corrosion.

Kod No Ölcü L(mm) H(mm) A My s x Genifllik Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTTK3/8 3/8" 58 82 Ø7 x 70 M6 x 18 1,2 x 20 1300 4000 250 13,3

MTTK1/2 1/2" 62 84  Ø7 x 70 M6 x 18 1,2 x 20 1300 4000 200 12,6

MTTK3/4 2/4" 67 88 Ø7 x 70 M6 x 18 1,5 x 20 1500 5000 200 13,2

MTTK1 1" 75 92 Ø7 x 70 M6 x 18 1,5 x 20 1500 5000 150 11,9

MTTK11/4 1 1/4" 90 95 Ø7 x 70 M6 x 18 1,5 x 20 1500 5000 120 10,8

MTTK11/2 1 1/2" 98 98 Ø7 x 70 M6 x 18 1,5 x 20 1500 5000 100 9,9

MTTK54 Ø54 104 101 Ø7 x 70 M6 x 18 1,5 x 20 1500 5000 80 8,3

MTTK2 2" 111 104 Ø7 x 70 M6 x 18 1,5 x 20 1500 5000 80 9,0

MTTK67 Ø67 123 110 Ø7 x 70 M6 x 18 1,5 x 20 1500 5000 70 8,3

MTTK21/2 2 1/2" 131 113 Ø7 x 70 M6 x 18 2 x 25 2300 7000 60 12,2

MTTK83 Ø83 138 117 Ø7 x 70 M6 x 18 2 x 25 2300 7000 50 9,8

MTTK3 3" 146 121 Ø7 x 70 M6 x 18 2 x 25 2300 7000 50 10,5

MTTK100 Ø100 153 124 Ø7 x 70 M6 x 18 2 x 25 2300 7000 40 8,8

MTTK110 Ø110 163 129 Ø7 x 70 M6 x 18 2 x 25 2300 7000 40 9,3

MTTK4 4" 172 133 Ø7 x 70 M6 x 18 2 x 25 2300 7000 40 10,8

  Code No Size L(mm) H(mm) A My s x Width(mm) Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)
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Kelepçeler

Clamps

• Yatay ve dikey boru
montaj›nda 
kullan›l›r.

• Trifon uygulanacak
bölgeye plastik 
dübel 
uygulanmal›d›r.

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Uzun Trifonlu Kelepçe Long Type Wood Screw Clamp

• It is used in 
horizontal and 
vertical piping 
systems.

• Wood screw is 
applied with plastic
anchor

• They are zinc plated
against the 
corrosion.

Kod No Ölcü L(mm) H(mm) A My s x Genifllik Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTTKU3/8 3/8" 58 110 Ø7 x 100 M6 x 18 1,2 x 20 1300 4000 200 12,2

MTTKU1/2 1/2" 62 112 Ø7 x 100 M6 x 18 1,2 x 20 1300 4000 150 10,6

MTTKU3/4 3/4" 67 116 Ø7 x 100 M6 x 18 1,5 x 20 1500 5000 150 11,1

MTTKU1 1" 75 120 Ø7 x 100 M6 x 18 1,5 x 20 1500 5000 125 10,8

MTTKU11/4 1 1/4" 90 123 Ø7 x 100 M6 x 18 1,5 x 20 1500 5000 100 9,7

MTTKU11/2 1 1/2" 98 126 Ø7 x 100 M6 x 18 1,5 x 20 1500 5000 80 8,5

MTTKU54 Ø54 104 129 Ø7 x 100 M6 x 18 1,5 x 20 1500 5000 70 7,6

MTTKU2 2" 111 132 Ø7 x 100 M6 x 18 1,5 x 20 1500 5000 70 8,4

MTTKU67 Ø67 123 138 Ø7 x 100 M6 x 18 1,5 x 20 1500 5000 60 7,6

MTTKU21/2 2 1/2" 131 141 Ø7 x 100 M6 x 18 2 x 25 2300 7000 50 10,5

MTTKU83 Ø83 138 145 Ø7 x 100 M6 x 18 2 x 25 2300 7000 40 8,2

MTTKU3 3" 146 149 Ø7 x 100 M6 x 18 2 x 25 2300 7000 40 8,7

MTTKU100 Ø100 153 152 Ø7 x 100 M6 x 18 2 x 25 2300 7000 30 6,8

MTTKU110 Ø110 163 157 Ø7 x 100 M6 x 18 2 x 25 2300 7000 30 7,3

MTTKU4 4" 172 161 Ø7 x 100 M6 x 18 2 x 25 2300 7000 30 8,3

  Code No Size L(mm) H(mm) A My s x Width(mm) Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)
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Kelepçeler

Clamps

Kod No Ölcü L(mm) H(mm) My V(mm) s x Genifllik Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTAYK1/2 1/2" 84 53 M8 3 x 30 2,5 x 30 900 3600 100 21,5

MTAYK3/4 3/4" 90 56 M8 3 x 30 2,5 x 30 900 3600 100 24

MTAYK 1 1" 98 60 M8 3 x 30 2,5 x 30 900 3600 100 25

MTAYK11/4 1 1/4" 106 64 M8 3 x 30 2,5 x 30 900 3600 75 20

MTAYK11/2 1 1/2" 114,5 68 M8 3 x 30 2,5 x 30 900 3600 75 21

MTAYK54 Ø54 120,5 71 M8 3 x 30 2,5 x 30 900 3600 75 21,5

MTAYK2 2" 127 74 M8 3 x 30 2,5 x 30 900 3600 75 23,7

MTAYK67 Ø67 143,5 78 M10 3 x 30 3 x 30 1250 5000 50 20

MTAYK21/2  2 1/2" 152 82 M10 3 x 30 3 x 30 1250 5000 50 21

MTAYK83 Ø83 160 86 M10 3 x 30 3 x 30 1250 5000 50 21,5

MTAYK3 3" 163 87,5 M10 3 x 30 3 x 30 1250 5000 50 22

MTAYK100 Ø100 171 91,5 M10 3 x 30 3 x 30 1250 5000 50 23

MTAYK110 Ø110 179 95,5 M10 3 x 30 3 x 30 1250 5000 50 24,3

MTAYK4 4" 188 100 M10 3 x 30 3 x 30 1250 5000 40 19,5

MTAYK125 Ø125 201 104,5 M10 3 x 30 3 x 30 1250 5000 40 21

MTAYK132 Ø132 226,5 109,5 M12 4 x 40 4 x 40 2000 8000 25 19,5

MTAYK5 5" 233,5 113 M12 4 x 40 4 x 40 2000 8000 25 26,5

MTAYK6 6" 256,5 124,5 M12 4 x 40 4 x 40 2000 8000 20 24

MTAYK8 8" 316 155 M12 4 x 40 4 x 40 2000 8000 10 14,5

MTAYK10 10" 365 178 M12 4 x 40 4 x 40 2000 8000 10 16

  Code No Size L(mm) H(mm) My V(mm) s x Width(mm) Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)

• A¤›r yük tafl›yan 
borular›n yatay ve 
dikey montaj›nda 
kullan›l›r.

• EPDM kelepçe 
lastikleri ile 18 dB’ 
e kadar ses 
düflümü, titreflim 
sönümü,

• -40°C / +130°C 
s›cakl›¤a dayan›kl›

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Kafal› A¤›r Yük Kelepçesi Heavy Duty Pipe Clamp

• It is used in heavy 
duty horizontal and
vertical piping 
systems.

• EPDM rubber profile
absorbs up to 18 dB

• Thermal resistance
between -40°C / 
+130°C

• They are zinc plated
against the 
corrosion.
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Kelepçeler

Clamps

Kod No Ölcü L(mm) H(mm) My A(mm) s x Genifllik Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTABK1/2 1/2" 58 24 M6 X 18 6.5 1,2 x 20 1300 4000 350 13,7

MTABK3/4 3/4" 62 28 M6 X 18 6.5 1,2 x 20 1300 4000 350 15,8

MTABK1 1" 67 30 M6 X 18 6.5 1.2 x 20 1300 4000 300 15,2

MTABK11/4 1 1/4" 75 34 M6 X 18 8.5 1.5 x 20 1500 5000 200 11,5

MTABK11/2 1 1/2" 90 39 M6 X 18 8.5 1.5 x 20 1500 5000 150 10,5

MTABK54 Ø54 98 42 M6 X 18 8.5 1.5 x 20 1500 5000 125 9,1

MTABK2 2" 104 45 M6 X 18 8.5 1.5 x 20 1500 5000 125 9,6

MTABK67 Ø67 111 49 M6 X 18 8.5 1.5 x 20 1500 5000 100 8,1

MTABK21/2 2 1/2" 123 54 M6 X 18 10.5 2 x 20 2000 6000 80 11,7

MTABK83 83 131 58 M6 X 18 10.5 2 x 20 2000 6000 100 15,0

MTABK3 3" 138 61 M6 X 18 10.5 2 x 20 2000 6000 100 15,9

MTABK100 Ø100 146 64 M6 X 18 10.5 2 x 20 2000 6000 80 13,8

MTABK110 Ø110 153 67 M6 X 18 10.5 2 x 20 2000 6000 80 14,8

MTABK4 4" 163 71 M6 X 18 10.5 2 x 20 2000 6000 70 14,0

MTABK125 Ø125 172 77 M8 x 25 10.5 2 x 20 2000 6000 70 14,8

MTABK132 Ø132 180 83 M8 x 25 10.5 2 x 20 2000 6000 60 13,4

MTABK5 5" 188 86 M8 x 25 12.5 2,5 x 25 2800 6000 60 18,9

MTABK160 Ø160 200 90 M8 x 25 12.5 2,5 x 25 2800 8500 50 16,8

MTABK6 6" 212 97 M8 x 25 12.5 2,5 x 25 2800 8500 50 17,9

MTABK8 8" 268 126 M8 x 25 12.5 2,5 x 25 2800 8500 40 20,8

  Code No Size L(mm) H(mm) My A(mm) s x Width(mm) Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)

• Pik ve at›k su 
borular›n›n 
montaj›nda 
kullan›l›r.

• -40°C / +130°C 
s›cakl›¤a dayan›kl›

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Ask›s›z Boru Kelepçe Pipe Clamp
Without Hanging

• It is used in waste 
water and cast iron
piping systems.

• Thermal resistance
between -40°C / 
+130°C

• They are zinc plated
against the 
corrosion

KE
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Kelepçeler

Clamps

• Yatay ve dikey boru
montaj›nda 
kullan›l›r.

• EPDM kelepçe 
lastikleri ile 18 dB’ 
e kadar ses 
düflümü, titreflim 
sönümü,

• -40°C / +130°C 
s›cakl›¤a dayan›kl›

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Kombi Somunlu
Lastikli Kelepçe

Standart Pipe Clamp With
Rubber  Profile&Combi Nut

• It is used in 
horizontal and 
vertical piping 
systems.

• EPDM rubber profile
absorbs up to 18 dB

• Thermal resistance
between -40°C / 
+130°C

• It is zinc plated 
against the 
corrosion

Kod No Ölcü L(mm) H(mm) My A s x Genifllik Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTKSK3/8 3/8" 58 32 M6 X 18 M8 X 10 1,2 x 20 1300 4000 300 16,2

MTKSK1/2 1/2" 62 34 M6 X 18 M8 X 10 1,2 x 20 1300 4000 200 11,6

MTKSK3/4 3/4" 67 37 M6 X 18 M8 X 10 1,5 x 20 1500 5000 200 13,2

MTKSK1 1" 75 41 M6 X 18 M8 X 10 1.5 x 20 1500 5000 150 11,3

MTKSK11/4 1 1/4" 90 46 M6 X 18 M8 X 10 1.5 x 20 1500 5000 125 11,1

MTKSK11/2 1 1/2" 98 47 M6 X 18 M8 X 10 1.5 x 20 1500 5000 100 9,8

MTKSK54 Ø54 104 52 M6 X 18 M8 X 10 1.5 x 20 1500 5000 100 10,6

MTKSK2 2" 111 55 M6 X 18 M8 X 10 1.5 x 20 1500 5000 80 9,1

MTKSK67 Ø67 123 61 M6 X 18 M8 X 10 1.5 x 20 1500 5000 70 8,8

MTKSK21/2 2 2//1" 131 65 M6 X 18 M8 X 10 2 x 25 2000 6000 100 18,5

MTKSK83 Ø83 138 69 M6 X 18 M8 X 10 2 x 25 2000 6000 90 16,9

MTKSK3 3" 146 71 M6 X 18 M8 X 10 2 x 25 2000 6000 90 17,7

MTKSK100 Ø100 153 74 M6 X 18 M8 X 10 2 x 25 2000 6000 60 15,3

MTKSK110 Ø110 163 78 M6 X 18 M8 X 10 2 x 25 2000 6000 60 15,8

MTKSK4 4" 172 83 M6 X 18 M8 X 10 2 x 25 2000 6000 50 14,1

MTKSK125 Ø125 180 88 M6 X 18 M8 X 10 2 x 25 2000 6000 50 15,0

MTKSK132 Ø132 188 91 M6 X 18 M8 X 10 2 x 25 2000 6000 40 12,4

MTKSK5 5" 200 95 M8 x 25 M10 X 12 2,5 x 25 2500 7500 40 14,6

MTKSK160 Ø160 212 103 M8 x 25 M10 X 12 2,5 x 25 2500 7500 40 15,3

MTKSK6 6" 225 108 M8 x 25 M10 X 12 2,5 x 25 2500 7500 40 16,2

MTKSK8 8" 277 137 M8 x 25 M10 X 12 2,5 x 25 2500 7500 30 16,3

  Code No Size L(mm) H(mm) My A s x Width(mm) Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)
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Kelepçeler

Clamps

• Yatay ve dikey boru
montaj›nda 
kullan›l›r.

• -40°C / +130°C 
s›cakl›¤a dayan›kl›

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Kombi Somunlu
Lastiksiz Kelepçe

Standart Pipe Clamp Without
Rubber  Profile (Combi Nut)

• It is used in 
horizontal and 
vertical piping 
systems.

• Thermal resistance
between -40°C / 
+130°C

• It is zinc plated 
against the 
corrosion

Kod No Ölcü L(mm) H(mm) My A s x Genifllik Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTKSK3/8Z 3/8" 54 29 M6 X 18 M8 X 10 1,2 x 20 1300 4000 350 14,6

MTKSK1/2Z 1/2" 58 31 M6 X 18 M8 X 10 1,2 x 20 1300 4000 300 13,2

MTKSK3/4Z 3/4" 62 35 M6 X 18 M8 X 10 1,2 x 20 1300 4000 300 15,1

MTKSK1Z 1" 67 37 M6 X 18 M8 X 10 1.5 x 20 1500 5000 250 13,8

MTKSK11/4Z 1 1/4" 75 41 M6 X 18 M8 X 10 1.5 x 20 1500 5000 150 9,4

MTKSK11/2Z 1 1/2" 90 46 M6 X 18 M8 X 10 1.5 x 20 1500 5000 125 9,8

MTKSK54Z Ø54 98 49 M6 X 18 M8 X 10 1.5 x 20 1500 5000 100 8,2

MTKSK2Z 2" 104 52 M6 X 18 M8 X 10 1.5 x 20 1500 5000 100 8,7

MTKSK67Z Ø67 111 56 M6 X 18 M8 X 10 1.5 x 20 1500 5000 80 6,9

MTKSK21/2Z 2 1/2" 123 61 M6 X 18 M8 X 10 1,5 x 20 1500 5000 80 12,1

MTKSK83Z Ø83 131 63 M6 X 18 M8 X 10 2 x 20 2000 6000 100 15,6

MTKSK3Z 3" 138 66 M6 X 18 M8 X 10 2 x 20 2000 6000 100 16,5

MTKSK100Z Ø100 146 69 M6 X 18 M8 X 10 2 x 20 2000 6000 80 14,3

MTKSK110Z Ø110 153 72 M6 X 18 M8 X 10 2 x 20 2000 6000 80 15,2

MTKSK4Z 4" 163 76 M6 X 18 M8 X 10 2 x 20 2000 6000 70 14.4

MTKSK125Z Ø125 172 82 M6 X 18 M8 X 10 2 x 20 2000 6000 70 15.2

MTKSK132Z Ø132 180 88 M6 X 18 M8 X 10 2 x 20 2000 6000 60 13,7

MTKSK5Z 5" 188 91 M8 x 25 M10 X 12 2,5 x 25 2500 7500 60 19,2

MTKSK160Z Ø160 200 99 M8 x 25 M10 X 12 2,5 x 25 2500 7500 50 17,1

MTKSK6Z 6" 212 102 M8 x 25 M10 X 12 2,5 x 25 2500 7500 50 18,1

MTKSK8Z 8" 268 131 M8 x 25 M10 X 12 2,5 x 25 2500 7500 40 21,1

  Code No Size L(mm) H(mm) My A s x Width(mm) Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)
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Kelepçeler

Clamps

• Pik ve at›k su 
borular›n›n 
montaj›nda 
kullan›l›r.

• EPDM kelepçe 
lastikleri ile 18 dB’ 
e kadar ses 
düflümü, titreflim 
sönümü,

• -40°C / +130°C 
s›cakl›¤a dayan›kl›

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Pvc Kelepçe Pvc Clamp

• It is used in waste 
water and cast iron
piping

• EPDM rubber profile
absorbs up to 18 dB

• Thermal resistance
between -40°C / 
+130°C
It is zinc plated 
against the 
corrosion

Kod No Ölcü L(mm) H(mm) My V(mm) s x Genifllik Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTPVCBK50 50 100 43 M6 x 18 35 1,5 x 25 1000 3000 100 10,4

MTPVCBK 70 70 125 54 M6 x 18 35 1,5 x 25 1000 3000 70 9,6

MTPVCBK100 100 160 70 M6 x 18 35 1,5 x 25 1000 3000 60 11,1

MTPVCBK125 125 180 100 M6 x 18 35 2 x 25 1300 4000 50 14,5

MTPVCBK150 150 215 120 M6 x 18 35 2 x 25 1300 4000 40 13,9

MTPVCBK200 200 250 140 M8 x 25 35 2,5 x 25 1500 5000 30 15,0

  Code No Size L(mm) H(mm) My V(mm) s x Width(mm) Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)
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Zemin Plakası

Base Plate With Nut

A¤›r yük kelepçelerinin
zemine, duvara veya
tavana as›lmas›nda
kullan›l›r.

Zemin Plakas› Base Plate With Nut

It is used as a
connection element for
heavy duty hangers to
hanging to wall and
ceiling.

Kod No Ölcü W(mm) M S(mm) E(mm) AxB(mm) L(mm) Tav.Edil.Yük Koli Adeti Koli A¤›rl›k

MTBP3M8 3 x 30 x 80 30 M8 3 52 18 x 11 80 2200 100 5.4

MTBP3M10 3 x 30 x 80 30 M10 3 52 18 x 11 80 2200 100 6.1

MTBP3M12 3 x 30 x 80 30 M12 3 52 18 x 11 80 2200 100 6.7

MTBP4M8 4 x 40 x 120 40 M8 4 80 18 x 11 120 3000 100 14

MTBP4M10 4 x 40 x 120 40 M10 4 80 18 x 11 120 3000 100 14.8

MTBP4M12 4 x 40 x 120 40 M12 4 80 18 x 11 120 3000 100 15.4

MTBP4M16 4 x 40 x 120 40 M16 4 80 18 x 11 120 3000 100 17.3

  Code No Size W(mm) M S(mm) E(mm) AxB(mm) L(mm) Recommended   Unit/Package Package
Load(N)  Weight(Kg)
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Manșonlu Zemin Plakası

Base Plate With Sleeve

A¤›r yük kelepçelerinin
zemine, duvara veya
tavana as›lmas›nda
kullan›l›r.

Manflonlu Zemin Plakas› Base Plate With Sleeve

It is used as a
connection element for
heavy duty hangers to
hanging to wall and
ceiling.

Kod No Ölcü W(mm) M S(mm) E(mm) AxB(mm) L(mm) Tav.Edil.Yük Koli Adeti Koli A¤›rl›k

MTBPM41/2 4 x 40 x 120 40 1/2" 4 80 18 x 11 120 5000 100 16,6

MTBPM43/4 4 x 40 x 120 40 4 3/4" 4 80 18 x 11 120 5000 100 18,6

MTBPM41 4 x 40 x 120 40 1" 4 80 18 x 11 120 5000 100 23,1

  Code No Size W(mm) M S(mm) E(mm) AxB(mm) L(mm) Recommended   Unit/Package Package
Load(N)  Weight(Kg)
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Kelepçeler

Clamps

• Yatay ve dikey boru
montaj›nda 
kullan›l›r.

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Omega Kelepçe Omega Type Clamp

• It is used in 
horizontal and 
vertical piping 
systems.

• They are zinc plated
against the 
corrosion.

Kod No Ölcü L(mm) H(mm) ØD(mm) s x Genifllik My Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTOK1/2 1/2" 62 21 22 1,2 M6 1500 4500 250 4,9

MTOK3/4 3/4" 69 27 29 1,2 M6 1500 4500 250 5,5

MTOK1 1" 75 33 34 1,2 M6 1500 4500 200 5,2

MTOK11/4 1 1/4" 83 39 42 1,5 M6 1500 4500 150 4,6

MTOK11/2 1 1/2" 91 47 51 1,5 M6 1500 4500 150 5,2

MTOK2 2" 103 59 63 1,5 M6 1500 4500 125 5,3

MTOK21/2 2 1/2" 119 73 80 2 M6 1500 4500 100 7,4

MTOK3 3" 132 85 90 2 M6 1500 4500 100 8,5

MTOK4 4" 156 112 115 2 M6 1500 4500 75 7,8

MTOK5 5" 191 135 142 2,5 M8 2000 6000 40 8,5

MTOK6 6" 213 157 162 2,5 M8 2000 6000 40 9,2

MTOK8 8" 275 214 220 2,5 M8 2000 6000 30 9,4

  Code No Size L(mm) H(mm) ØD(mm) s x Width(mm) My Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)
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Kelepçeler

Clamps

• Yatay ve dikey boru
montaj›nda 
kullan›l›r.

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

P Kelepçe P Type Clamp

• It is used in 
horizontal and 
vertical piping 
systems.

• They are zinc plated
against the 
corrosion

Kod No Ölcü ØD(mm) s x Genifllik Uygun Vida Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTPK10 10 10 0,7 x 13 M6 150 500 200 1,0

MTPK12 12 12 0,7 x 13 M6 150 500 200 1,1

MTPK15 15 15 0,7 x 13 M6 150 500 200 1,2

MTPK18 18 18 0,7 x 13 M6 150 500 200 1,4

MTPK20 20 20 0,7 x 13 M6 150 500 200 1,6

MTPK23 23 23 0,7 x 13 M6 150 500 200 1,8

MTPK25 25 25 0,7 x 13 M6 150 500 200 2,0

MTPK28 28 28 0,7 x 13 M6 150 500 200 2,2

MTPK30 30 30 0,7 x 13 M6 150 500 200 2,4

MTPK35 35 35 0,7 x 13 M6 150 500 200 2,7

MTPK40 40 40 0,7 x 13 M6 150 500 200 3,1

  Code No Size ØD(mm) s x Width(mm) Standart Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)
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Kelepçeler

Clamps

Kod No Ölcü L(mm) H(mm) A(mm) s x Genifllik ØD (mm) Tav.Edil.Yük Test Yükü Koli Adeti Koli A¤›rl›k

MTSPK3/4 3/4" 71 54 13,5 1.2 x 22 30 1500 4500 100 4.8

MTSPK1 1" 83 64 13,5 1.2 x 22 36 1500 4500 100 5.4

MTSPK11/4 1 1/4" 95 70 13,5 1.2 x 22 46 1500 4500 100 6.3

MTSPK11/2 1 1/2" 103 75 13,5 1.2 x 22 52 1500 4500 50 3.4

MTSPK2 2 " 118 83 13,5 1.2 x 22 66 1500 4500 50 3.8

MTSPK21/2 2 1/2" 142 101 13,5 2 x 22 78 3900 12000 50 7.4

MTSPK3 3" 166 117 13,5 2 x 22 92 3900 12000 50 8.4

MTSPK4 4" 204 144 13,5 2 x 22 116 3900 12000 50 10.2

MTSPK5 5" 249 175 13,5 2.5 x 22 142 6000 18000 25 7.4

MTSPK6 6" 284 196 13,5 2.5 x 22 170 6000 18000 25 8.4

MTSPK8 8" 376 262 17 3 x 30 222 10000 30000 20 14.6

MTSPK10 10" 498 358 17 3 x 30 275 10000 30000 10 9.3

 Code No Size L(mm) H(mm) A(mm) s x Width(mm) ØD (mm) Recommended Testing   Unit/Package Package
Load(N) Load (N) Weight(Kg)

• Yatay borular›n 
serbest olarak 
ask›lanmas›n› 
sa¤lar.

• Yang›n söndürme 
sistemlerinde 
kullan›l›r.

• Paslanmaya karfl› 
çinko kaplanm›flt›r.

Sprinkler Tipi Kelepçe Pipe Clamp For
Sprinkler ‹nstallation

• It provides hanging
the horizontal pipes
in a way that they 
can swing.

• It is used for fire 
extinguishing pipe 
lines.

• They are zinc plated
against the 
corrosion.
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Makro Teknik  Askı Elemanları

Makro Teknik  Hangings

L ask› eleman› rodla birlikte kullan›l›r.Tafl›ma ve
ask› sistemlerinde ask› eleman› olarak kullan›l›r.
Vibrasyon al›c› lasti¤i ile bas›nç ve h›z›n hava
kanal›nda  oluflturdu¤u titreflimi azalt›r.

L hanging is used with tie rod .It is used in hanging
and loading systems. Its gasket takes the vibration
of the duct

KOD NO W(mm) H(mm) s(mm) A¤›rl›k(gr) Koli Adedi

KOD NO W(mm) H(mm) s(mm) Weight(gr.) Package

MTLAE 30 82 3 55 250

Ölçüler Dimensions

L Askı Elemanları L Hangings

KOD NO Ölçüler(mm) Koli Adedi

KOD NO Dimensions(mm) Package Size

LSD 92 x 47 x 2.5 100

LSD Askı Elemanları LSD Hangings

ZSD ask› elemanlar› rodlarla  birlikte uygulan›r. Tafl›ma
ve ask› sistemlerinde ask› eleman› olarak
kullan›l›rlar.Vibrasyon al›c› lasti¤i sistemin titreflimini azalt›r.

ZSD hangings are used with tie rods. They are
used in hanging and loading systems. The gasket
takes the vibration of the systems.

Ø4
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KOD NO W(mm) H(mm) s(mm) A¤›rl›k(gr) Koli Adedi

KOD NO W(mm) H(mm) s(mm) Weight(gr.) Package

MTZAE 70 52 3 79 250

Ölçüler Dimensions

Z ask› eleman› rodla birlikte kullan›l›r.Tafl›ma ve
ask› sistemlerinde ask› eleman› olarak kullan›l›r.
Vibrasyon al›c› lasti¤i ile bas›nç ve h›z›n hava
kanal›nda  oluflturdu¤u titreflimi azalt›r.

Z hanging is used with tie rod .It is used in hanging
and loading systems. Its gasket takes the vibration
of the duct.

Ø11

Ø9
Ø4

70

3
52

Ø4

ZSD Askı Elemanları ZSD Hangings

Z Askı Elemanları Z Hangings

Makro Teknik  Askı Elemanları

Makro Teknik  Hangings

KOD NO Ölçüler(mm) Koli Adedi

KOD NO Dimensions(mm) Package Size

ZSD 58.5 x 50 x 2.5 100

ZSD ask› elemanlar› rodlarla  birlikte uygulan›r. Tafl›ma
ve ask› sistemlerinde ask› eleman› olarak
kullan›l›rlar.Vibrasyon al›c› lasti¤i sistemin titreflimini azalt›r.

ZSD hangings are used with tie rods. They are
used in hanging and loading systems. The gasket
takes the vibration of the systems.
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 Makro Teknik Askı Elemanı ve Profil Mengenesi

Makro Teknik  Hangings and Beam Clamp

Borular›, sprinkler sistemleri, profilleri bina
konstrüksiyonuna sabitlemek için kullan›l›r. Yüksek
yükleme kapasitesine sahiptir. M8 ve M10
civatalarla kullan›labilir.

It is used for suspending of piping, airducts and
springler systems from steel constructions and
profiles with threaded rods. Height adjustments
can easily be accomplished. It can be used with
M8, M10 screws

VSD Askı Elemanları VSD Hangings

Profil Mengenesi Beam Clamp

VSD ask› elemanlar› rodlarla  birlikte uygulan›r. Tafl›ma
ve ask› sistemlerinde ask› eleman› olarak
kullan›l›rlar.Vibrasyon al›c› lasti¤i sistemin titreflimini azalt›r.

VSD hangings are used with tie rods. They are
used in hanging and loading systems. The gasket
takes the vibration of the systems.

KOD NO Ölçüler(mm) Koli Adedi

KOD NO Dimensions(mm) Package Size

ZSD 58.5 x 50 x 2.5 100

Ø11 Ø
9

22 44

M8

48

M10

41
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Diğer Montaj Malzemeleri

Other Montage Accessories

Civatalar Screws Dübeller Anchors
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Diğer Montaj Malzemeleri

Other Montage Accessories

Rodlar Tie Rods

Kod No Ölçüler Stok Ölçüleri
Code No Dimensions Package

MTR61 M6 X 1000 50

MTR62 M6 X 2000 50

MTR81 M8 X 1000 50

MTR82 M8 X 2000 25

MTR101 M10 X1000 50

MTR102 M10 X 2000 25

MTR121 M12 X 1000 25

MTR122 M12 X 2000 10

MTR141 M14 X 1000 10

MTR142 M14 X 2000 10

MTR161 M16 X 1000 10

MTR181 M18 X 1000 10

MTR201 M20 X 1000 10

MTR221 M22 X 1000 10

MTR241 M24 X 1000 10

MTR271 M27 X 1000 10

MTR301 M30 X 1000 5

MTR331 M33 X 1000 5

MTR361 M36 X 1000 5

MTR391 M39 X 1000 5
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Vibrasyon Takozu Gasket

Diğer Montaj Malzemeleri

Other Montage Accessories

Uzatma somunları Extension Nuts

Kod No Ölçüler Stok Ölçüleri
Code No Dimensions Package

MTUS625 M6 X25 250

MTUS830 M8 X30  250

MTUS1030 M10 X 30 200

MTUS1035 M10 X 35 200

MTUS1235 M12 X 35 200

MTUS1640 M16 X 40 200
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Profiller  İçin Müsaade Edilen Yükleme Miktarları

Boyut(mm) 25.4x1.61 25.4x3.2 38.1x1.61 38.1x3.2 38.1x4.8 38.1x6.4 51x4.8 63.5x4.8 76x6.4 102x2.5
51x3.2

Dimension

450 36 68 81 159 231 295 426 680

600 34 68 81 159 231 295 426 680

760 32 68 81 159 231 295 426 680

900 27 59 81 154 227 281 417 671

1060 18 50 72 145 218 277 408 667

1220 - 36 63 132 204 263 395 653

1370 - - 50 113 181 245 381 635

1520 - - - 86 159 222 354 608

1670 - - - 45 86 281 318 571

1830 - - - - - 145 281 535

2010 - - - - - 95 227 485

2130 - - - - - - 171 426 1048 4119

2440 - - - - - - - 272 894 3964

2740 - - - - - - - - 1139 7010

3050 - - - - - - - - 553 5987

3350 - - - - - - - - - 4908

3660 - - - - - - - - - 3778

Ix 494 906 1.69 3.21 4.53 3.72/7.82 11.2 22.5 51.0 158

mm_ 77.4 151 116 232 340 444/312 4.61 582 929 1026

Z 262 508 606 1.18 1.70 2.13 3.11 4.97 9.46 31.6

kg/m 65 1.2 98 1.83 2.68 3.48/2.46 363 4.57 7.29 8.04

Yük
Load
(kg)

U
zu

nl
uk

 - 
Le

ng
th

(m
m

)
Ke

si
t Ö

ze
lli

kl
er

i
Se

ct
io

n 
Pr

op
er

tie
s

It is assumed that steel that steel material with a
yield strength of 25000 psi or greater is used.
Loads above assume that a hanger rod is 150 mm
max. Distance from the duct the allowable load
increses significicantly.

Yukar›daki yükler ask› çubu¤unun kanal kenar›ndan
max. 150 mm aral›kta olmas› durumuna göre
verilmifltir.
(Ref:SMACNA)

Allowable Loading For Trapeze Angles

Tablo 7-1
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Trapez Ve Bant Tașıyıcıları

Trapeze And Strap Hangers

TAfiIYICI

BANTLAR

MAX. 1500 MM

M‹N. 25 MM

V‹DA

BANT TAfiIYICI

TRAPEZ TAfiIYICI

L

W

a a

ROD

L PROF‹L

V‹DA
SOMUNU

(P-P1)/2 (P-P1)/2P1

W/2 W/2 aa

P/2P/2 L

SAPMA
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W Kanal› geniflli¤i,inch (Duct width)

L Trapezdeki destekler aras› uzakl›k,inch (Distance between support and duct side)

A Tafl›y›c› ve kanal kenar› aras›ndaki uzakl›k,inch(Distance between support and duct side)

D E¤ilme miktar›,inch,max 9.5 mm olmas› tavsiye edilir.(Deflection suggested maksimum 9.5 mm)

E Elastiklik –( Modulus of elasticity) 29,000,000 psi(200 x 106 Kpa) çelik için

I Eylemsizlik momenti (Moment of inertia), in4

Z Kesit modulü((section modulus), in2

P Sapma s›n›rlar›n› aflmayacak flekilde hava kanal›+destek elemanlar›+yal›t›m malzemeleri toplam a¤›rl›¤›

(Weight of duct, reinforcements, insulations, etc-not to exceed allowable load for stress or deflection limits.)

P1 WxW kadar birim alan›n hava kanal› a¤›rl›¤› ( weight of duct material of an area) (2.656 lb/ft2 (127 Pa))

M Moment in.-lb

S Çelik için izin verilen gerilme miktar› ( Allowable stress for steel) 7500 psi

F Kesme yükü (shear stress), lbs.

A Kesit alan› (cross sectional area), in.2

E¤ilme Gerilimi Bending Stress

E¤ilme Miktar› Deflection

Kesme Gerilimi Shear Stress

Trapez Ve Bant Tașıyıcıları

Trapeze And Strap Hangers

S = 7500 psi =  =         P=15000A(maximum)
S

F
A

P
2a

D =  + 
A

(P -P1)a(3L2 - 42a)
2(24 El)

P1L3

48 El

S = 15,000 psi =       P = 2  - P1 (  - 1) = 30,000  - P1(  - 1)
A Z

M SZ
a

L
2a

Z
a

L
2a
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Rod Bağlantı Elemanı

Tie Rod Installations

Hava Kanal› Geniflli¤i(mm) Kuvvetlendirme Seviyesi Rod. ‹çin Kuv. Seviyesi(mm)
Duct Width(mm) Table Reinforcement Grade Reinforcement Grade(mm)

1250-1850 G,H,I,J 38  x 38 x 3.2 L profil +merkezde rod

Angle with tie rod at center

1850-2450 K,L 38 x 38 x 4.8 merkezde L profil + rod

Angle with tie rod at center

2450-~ H18t,H16t 50  x 50 x 3.2 L profil +1500 mm de rod

Angle with tie rod at 1500mm

Rod ba¤lant› eleman› 900mm veya daha küçük
uzunluktaki hava kanallar› için 6.4mm çap›nda;
daha büyük uzunluklardaki kanallar için 9.5mm
çap›nda galvanizli çelikten olmal›d›r. Ba¤lant› kay›fl›
25 \ 3.2mm kal›nl›¤›nda, galvanizli çelikten olmal›
ve en küçük kenar› hava ak›fl› yönünde olmal›d›r.
Ba¤lant› elemanlar› uzunlu¤u 900mm i geçmeyen
hava kanallar›nda kullan›l›r.Rodlar hava kanal›n›n
iki taraf›nda 1000 Pa ve üstü kuvvetlendirmeler
için yap›l›rsa köfleler aras›nda eklenti yapmaya
gerek yoktur.Rodlar 2450mm den genifl hava

kanallar›nda trapez fleklinde kullan›labilir. Bu
kanallar kurulum mesafesi 1500mm i geçmeyecek
flekilde H ba¤lant› elemanlar›n›n kullan›m›n›
gerektirmektedir( 50 x 50 x 3.2mm). 2500Pa  için
600 mm mesafel i  kuvvet lendirme tercih
edilmelidir.Daha düflük bas›nçlarda 18 gage hava
kanal› için;
1500 Pa için 600mm aral›kla ; 250 Pa den 500 Pa’a
kadar olan bas›nçlarda 750mm aral›kla ve 125 Pa
için 1500mm aral›kla destek eleman› gerektirir.

Tie rods shall be galvanised steel of 6.4 mm
minimum diameter if 900 mm length or less and 9.5
mm minimum diameter for greater length.
Tie straps shall be 25\3.2 mm galvanised steel
minimum and a smallest edge shall face the airflow
direction.
Ties shall be spaced at even intervals of duct width
not exceeding 900 mm.
The use of ties does not void the need to attach
reinforcements to the duct wall; however, when ties
occur outside of the duct as an on two-side
reinforcements at 1000 Pa and over, the attachment
within  two inches of the corner is not required.
Ties shall be attached in such a manner that they
will not loosen or detach with normal operating
pressure fluctuations in the duct.

When ties accur in two directions in the same vicinity,
they shall either be prevented from contacting or
shall be in permanent contact.
Ties may be used as components of the suspension
system for ducts over 2450 mm width provided that
the hanger load is directly transmitted to a trapeze
or duct reinforcement member beneath the duct.
The construction of ducts of widths greater than
2450 mm involves the use of tie rods on grade H
joints and intermediates (50 x 50 x 3.2mm) at
intervals not exceeding at intervals not exceeding
1500mm.For 2500 Pa 16 gage duct 600mm
reinforcement spacing is required.18 gage
reinforcement spacing is required at lower pressures
with spacings of 600 mm at 1500 Pa, 750 mm at
250 Pa to 1000 Pa and 1500mm at 125 Pa.

Tablo 7-2
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Dikdörtgen Kanal Askı İçin Mimimum Ölçüler

Max.Kanal                      Mesafeler / Distances
Çevresinin Yar›s›(mm)

                       3000mm                           2400mm                         1500mm                     1200mm

Max. Half of Duct fierit Rod fierit Rod fierit Rod fierit Rod
Perimeter(mm) Strap Wire Strap Wire Strap Wire Strap Wire

760 25.4x0.85 3.4 25.4x0.85 2.7 25.4x0.85 2.7 25.4x0.85 2.7

1830 25.4x1.31 9.5 25.4x1.00 6.4 25.4x0.85 6.4 25.4x0.85 6.4

2440 25.4x1.61 9.5 25.4x1.31 9.5 25.4x1.00 9.5 25.4x0.85 6.4

3050 38.1x1.61 12.7 25.4x1.61 9.5 25.4x1.31 9.5 25.4x1.00 6.4

4270 38.1x1.61 12.7 38.1x1.61 12.7 25.4x1.61 9.5 25.4x1.31 9.5

4880 12.7 38.1x1.61 12.7 25.4x1.61 9.5 25.4x1.61 9.5

~ Analiz / Special Analysis Required

Rectangullar Duct Hangers Minimum Size

‹zin Verilen Maksimum Yükleme Maximum Allowable Load

fierit Boyutlar›(mm) Max. Yük.(Kg)
Strap(mm) Max.Load(Kg)

25.4 x 0.85 118

25.4 x 1.00 145

25.4 x 1.31 191

25.4 x 1.61 318

38.1 x 1.61 500

Ask› Boyutu(mm) Max. Yük.(Kg)
Rod/Wire(mm) Max.Load(Kg)

2.7 36

3.4 54

4.1 73

6.4 122

9.5 308

12.7 567

15.9 907

19.1 1360

Tablolar, kanal a¤›rl›¤› 4.89 kg/m2, izolasyon a¤›rl›¤›,
trapez a¤›rl›¤› ve normal kuvvetlendirici eklemeler
için verilmifltir, d›fl yükler hesaba kat›lmam›flt›r.
fieritler galvanizli çelik, di¤er malzemeler

kaplamas›z çeliktir. Listelerde makul olarak verilen
yükler kanallar›n en fazla1.61 mm oldu¤u kabul
edilerek bulunmufltur.

Tables allow for  duct  weight, 4.89 kg/m2 insulation
weight and normal reinforcement and trapeze
weight, but no external loads.
For custom design of hangers, designer may consult
SMACNA’s rectangular industrial duct standards,
the AISI Cold
Formed Steel Design Manual and the AISC Steel
Construction Manual.

Straps are galvanised steel; other materials are
uncoated steel.
Allowable loads for P/2 assume that ducts are 1.61
mm maximum, except that when maximum duct
dimension(w) is over 1500 mm then P/2 maximum
is 1.25 w.

Tablo 7-3

Tablo 7-6Tablo 7-5
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Yuvarlak Kanal Askı İçin Minimum Ölçüler

Minimum Hanger Sizes For Round Duct

Kanal Çap› Max. Aral›k Ask› Çap› Rod(mm) fierit Ask›
Diameter (mm) Max. Spacing(m) Wire Dia. (mm) Rod(mm) Strap(mm)

250  dn 3.7 2.7 6.4 25.4 x 0.85

460 3.7 4.7 6.4 25.4 x 0.85

610 3.7 3.5 (x2) 6.4 25.4 x 0.85

900 3.7 2.7 (x2) 9.5 25.4 x 1.00

1270 3.7 9.5 (x2) 25.4 x 1.00 (x2)

1520 3.7 9.5 (x2) 25.4 x 1.31 (x2)

2130 3.7 9.5 (x2) 25.4 x 1.61 (x2)

fieritler galvaniz sactan,rodlar kaplanmam›fl veya galvanizli çelikten, ask›lar galvaniz sactan ya da
siyah tavlamad›r. D›fl yükler hesaba kat›lmam›flt›r. ‹zin verilebilecek max. yüklemeler dikdörtgen kanal
ask›larla ayn›d›r.
Farkl› uygulamalar için SMACNA’n›n “Round Duct Construction Standards”›na baflvurun.

Straps are galvanised steel; rods are uncoated or galvanised steel; wire is black annealed, bright basic
or galvanised steel.All are alternatives.
Table allows for conventional wall thickness, and joint systems plus one lb/sf of insulation weight. If heavier
ducts are to be installed, adjust hanger sizes to be within their load limits.
Designers; for industrial grade supports, including saddles, single point trapeze loads, longer spans and
flanged joint loads, see SMACNA’s Round Industrial Duct Construction Standards.

Tablo 7-7
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Dikdörtgen  Hava Kanallarının Kullanım Kriterleri

Functional Criteria For Rectangular Ducts

600mm den büyük genifllikteki kanallar için levha sapmas›

Deflection for ducts over 600 mm

480-600mm genifllikteki kanallar için levha sapmas›

Deflection for ducts 480-600 mm

330-480mm genifllikteki kanallar için levha sapmas›

Deflection for ducts 330-480 mm

330 e kadar olan kanallar için levha sapmas›

Deflection for ducts through 330 mm

Maksimum malzeme gerilmesi

Material Stress

20 mm

16 mm

12.5 mm

9.5 mm

24.000 psi(1.7 x 103 Kpa)

Destek elemanlar› kanal›n sapmas›n› önleyecek
flekilde seçilmelidir. Destek elemanlar› için
müsaade edilen maksimum sapma 6.4 mm dir.

The reinforcing members must restrain the deflection
of the sheet and also resist deflection themselves.
The maximum allowable deflection of the duct
reinforcing members was established as 6.4 mm
at operating pressure.

Destek Elemanlar› Reinforcing

Z ve L profil gibi uzunlamas›na ba¤lant› elemanlar›,
maksimum çal›flma bas›nc›n›n 1.5 kat›nda
deformasyona u¤ramayacak flekilde seçilmelidir.

Longitudial seams must be able to withstand 1.5
times maximum operating pressure without
deformation or failure.

Uzunlamas›na Ba¤lant› Elemanlar› Seams

Hava kanal›n›n kuruldu¤u alan›n s›n›rl› olmas›
sebebiyle kanal, iç bas›nçtan oluflan e¤ilmeye ve
hava ak›m›ndan kaynaklanan titreflime dayan›kl›
olmal›d›r.Afla¤›daki tabloda izin verilen maksimum
sapma miktarlar› ve gerilmeleri verilmektedir.

The sheet must resist both deflection caused by
internal pressure and vibration due to turbulent air
f low. Because space is alimiting factor.

Kanal Sheet

Maksimum çal›flma bas›nc›n›n 1.5 kat›nda
deformasyona u¤rayacak flekilde seçilmelidir.
Destek eleman› olarak kullan›ld›¤›nda, maksimum
çal›flma bas›nc›nda müsaade edilen sapma miktar›
6.4 mm’dir.

Transverse joints must be able to withstand 1.5
times maximum operating pressure without
deformation or failure.

Enine Ba¤lant› Elemanlar› Joints

Tablo 7-8
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Dikdörtgen  Hava Kanallarının Kullanım Kriterleri

Functional Criteria For Rectangular Ducts

S›z›nt› statik bas›nç farkl›l›klar›n›n bir fonksiyonudur.
Ba¤lant› elemanlar›ndan ve 10m/s ve daha düflük
seviyelerdeki h›zlardan ba¤›ms›zd›r. Hava
kanallar›nda kaçak noktalar›; ara ba¤lant› elemanlar›,

özellikle köflelerde olmak üzere iki kanal›n birleflim
yerleri (cross joint), boy kenetlerinde iki hava
kanal›n›n bir lefl t i¤i  kesiflme noktalar›d›r.

S›z›nt› Leakage

Ducts, even high pressure ducts, are not absolutely
airtight. Leakage is primarily a function of static pressure

differential.It is practically independent of joint
orientation and of velocity level at 10 m/s and less.

Hava Kaça¤› S›n›f› 1 m2 kanaldan 1 sn.de kaçabilecek hava mik.(l/s)

Leakage Class Leakage rate per seconds(l/s)

Düflük Bas›nç s›n›f›(500 Pa)-A

Low Pressure Class

Orta Bas›nç S›n›f›(1000 Pa)-B

Medium Pressure Class

Yüksek Bas›nç S›n›f›(2000 Pa)-C

High Pressure Class

Yüksek Bas›nç S›n›f›(2500 Pa)-D

High Pressure Class

0.027 x p0.65

0.009 x p0.65

0.003 x p0.65

0.001 x p0.65

Tablo 7-9
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Tablo 1.9 - 1.15’de 2. kolonda gösterilen
kal›nl›klardaki hava kanallar› için kuvvetlendirme
gerekmemektedir. Enine ve uzunlamas›na ba¤lant›

elemanlar› istenilen mesafelerde kullan›labilir. Fakat
bu malzemelerin kal›nl›klar› kanal kal›nl›¤›ndan en
fazla 2 gage küçük olabilir.

Kuvvetlendirilmemifl Hava Kanallar› Unreinforced Ducts

Duct sides having duct gauge listed in column 2 of
tables do not require reinforcement. Flat type joints

may be used at less than two gauges lower than duct
gauge nor below 24 gauge.

Kuvvetlendirilmifl Hava Kanallar› Reinforced Ducts

Farkl› bas›nçlarda, kanal boyutlar›na uygun
kuvvetlendirmeler ve kullan›m mesafeleri (Tablo
1.9 - 1.15’de) belirtilmifltir. Minumum kuvvetlendirme
seviyeleri harflerle, minumum hava kanal› kal›nl›¤›
ise rakamlarla belirtilmifltir. Oklarla gösterilen

hücrelerde okun bafllang›c›ndaki de¤er geçerlidir.
Her bir sütun kanal kuvvetlendirmede birer
alternatiftir ve kanal›n her kenar› için kuvvetlendirme
tablosu kullan›lmal›d›r.

In columns 3 through 9 of tables through at the
intersection of a line horizontally from duct width and
vertically under a reinforcement spacing, the minimum

duct gauge and reinforcement grade are the same
at shorter spacings.Each column is a alternative
construction available for selection.

Örnek:18" x 12" hava kanal› için 1" w.g. bas›nçta kuvvetlendirme Reinforcements for 18" x 12" ducts at 1" w.g.;

2. sütuna bak›ld›¤›nda kanal 22 gageden küçük
kal›nl›kta ise kuvvetlendirme gerektirmedi¤i
görülmektedir.
Kanal 24 gage ise 12" lik kenar› kuvvetlendirilmez,
18" lik kenar› A ba¤lant› elemanlar› ile 10 ft

mesafelerle kuvvetlendirilir.
Kanal  26 gage ise 12"  l ik  kenar y ine
kuvvetlendirilmez. 18"lik kenar maksimum 8 ft.
mesafelerle A ba¤lant› elemanlar› ile kuvvetlendirilir.

If 22 gage, column 2 shows that it may be unreinforced.
If of 24 gage, the12" side is unreinforced,
while grade A joints are required at 10 ft maximum

spacing is on the 18" sides.
If of 26 gage, the 12" side is unreinforced, but on the
18" sides the maximum reinforcement spacing is 8 ft.

Örnek: J-16 (F + rod) J-16 (F + rod)

85"-96" boyutlar›ndaki 16 gagelik bir kanal için
5ft. l ik mesafelerle J ba¤lant›  elemanlar›
kullan›labilece¤i gibi rodlarla birlikte F ba¤lant›
elemanlar› da kullan›labilir.

I t  shows alternat ive reinforcement and
spacings.Instead of using grade J joints, grade f joints
and a rod can be used.

Dikdörtgen  Hava Kanallarının Kullanım Kriterleri

Functional Criteria For Rectangular Ducts
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Max.Kanal Ebad›                                                                                               Saç Kal›nl›¤› / Sheet Thickness (mm)
Uzun Kenar(mm) Düflük ve Orta Bas›nç Yüksek Bas›nç

Max. Duct Low and Medium Pressure High Pressure
Dimension(mm)

400 0.6 0.8

600 0.8 0.8

800 0.8 0.8

100 0.8 0.8

1250 1.0 1.0

1600 1.0 1.0

2000 1.0 1.2

2500 1.0 1.2

3000 1.2 -

Dikdörtgen Kanallarda Minimum Saç Kal›nl›klar› Minimum Sheet Thickness in Rectangular Ducts

Dikdörtgen  Hava Kanallarının Kullanım Kriterleri

Functional Criteria For Rectangular Ducts

Tablo 7-10
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Dikdörtgen  Hava Kanalları İmalat Gerekleri

Rectangular Duct Product Requirements
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PS: Düz Sac
SS: Takviyeli Sac

Tablo 7-11

• Ba¤lant›lar ve takviyeler için kanal uzun kenar› ve iki ba¤lant› aras› mesafeler dikkate al›nm›flt›r.
• Karfl›l›kla kanal kenarlar›na, boyuna, kanal yüzeylerine, kanal kuflak tipi takviyelere tek takviye uzunluk limitleri

uygulan›r.
• Boyuna takviye parçalar› ile, takviye parçalar› aras›nda hem de takviye parçalar›ndan kanal köfle noktalar›nmda

dek olan k›s›mlarda max. mesafe uygulan›r.(Ref.DW 142-Tesisat Müh.Uyg.Kitab›)

Kanal Uzun Kenar› veya 400 600 800 1000 1250 1600 2000 2500 3000takviyeler aras› mesafe(mm)
Duct long side or distance 

between reinforcements (mm)
Min sac kal›nl›¤› 0.6 0.8                            1.0 1.2Min sheet thikness(mm)

Tipi S›n›f› Sac Cinsi     Ba¤lant› ve Takviyeler Aras› Mesafe
Type Class Steel Type Distance Between Reinforcements(mm)

A1 PS 3000

SS 3000

A2 PS 3000 2000 1600 1250

SS 3000 3000 1600 1250

A3 PS 3000 2000 1600 1250 1000 800

SS 3000 3000 2000 1600 12580 800

C1 PS 3000 1600

SS 3000 3000

C2 PS 3000 2000 1600 1250

SS 3000 3000 2000 1250

C3 PS 3000 2000 1600 1250 1000

SS 3000 3000 1600 1250 1000

C4 PS 3000 3000 1600 1250 1000 800

SS 3000 3000 2000 1600 1250 800

J1/S1 PS 3000 1600 1250 625

SS 3000 3000 1250 625

J2/S2 PS 3000 2000 1600 1250 625

SS 3000 3000 1600 1250 625

J3/S3 PS 3000 2000 1600 1250 1000 800

SS 3000 3000 2000 1600 1250 800

J4/S4 PS 3000 2000 1600 1250 1000 800 800

SS 3000 3000 2000 1600 1250 1000 800 800 625

J5/S5 PS 3000 2000 1600 1250 1000 800 800 800 8000

SS 3000 3000 2000 1600 1250 1000 800 800 800

J6/S6 PS 3000 2000 1600 1250 1000 800 800 800 800

SS 3000 3000 2000 1600 1250 1000 800 800 800
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Dikdörtgen  Hava Kanalları İmalat Gerekleri

Rectangular Duct Product Requirements
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Orta Bas›nç (500 Pa-1000 Pa) Medium Pressure (500 Pa-1000 Pa)
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PS: Düz Sac
SS: Takviyeli Sac

• Ba¤lant›lar ve takviyeler için kanal uzun kenar› ve iki ba¤lant› aras› mesafeler dikkate al›nm›flt›r.
• Karfl›l›kla kanal kenarlar›na, boyuna, kanal yüzeylerine, kanal kuflak tipi takviyelere tek takviye uzunluk limitleri

uygulan›r.
• Boyuna takviye parçalar› ile, takviye parçalar› aras›nda hem de takviye parçalar›ndan kanal köfle noktalar›nmda

dek olan k›s›mlarda max. mesafe uygulan›r.(Ref.DW 142-Tesisat Müh.Uyg.Kitab›)

Tablo 7-12

Kanal Uzun Kenar› veya 400 600 800 1000 1250 1600 2000 2500 3000takviyeler aras› mesafe(mm)
Duct long side or distance 

between reinforcements (mm)
Min sac kal›nl›¤› 0.6 0.8                            1.0 1.2Min sheet thikness(mm)

Tipi S›n›f› Sac Cinsi     Ba¤lant› ve Takviyeler Aras› Mesafe
Type Class Steel Type Distance Between Reinforcements(mm)

A1 PS 3000

SS 3000

A2 PS 3000

SS 3000

A3 PS 3000 1600 1250 1000 800

SS 3000 3000 1600 1250 800

C1 PS 3000

SS 3000

C2 PS 3000 1600 1250

SS 3000 3000

C3 PS 3000 1600

SS 3000 3000

C4 PS 3000 1600

SS 3000 3000

J1/S1 PS 3000 1250 625

SS 3000 1250 625

J2/S2 PS 3000 1250 1250 625

SS 3000 1600 1250 625

J3/S3 PS 3000 1600 1250 1000 800

SS 3000 3000 1600 1250 800

J4/S4 PS 3000 1600 1250 1000 800 800

SS 3000 3000 1600 1250 1000 800

J5/S5 PS 3000 2000 1250 1000 800 800 800 625

SS 3000 3000 1600 1250 1000 800 800 800

J6/S6 PS 3000 1600 1250 1000 800 800 800 625

SS 3000 3000 1600 1250 1000 800 800 625



TE
KN

İK
 B
İL

G
İL

ER

7

TE
CH
NI
CA
L 
IN
FO
RM
AT
IO
NS

Dikdörtgen  Hava Kanalları İmalat Gerekleri

Rectangular Duct Product Requirements
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PS: Düz Sac
SS: Takviyeli Sac
(Ref: DW-142)

Kanal Uzun Kenar› veya 400 600 800 1000 1250 1600 2000 2500takviyeler aras› mesafe(mm)
Duct long side or distance 

between reinforcements (mm)
Min sac kal›nl›¤›                  0.8                            1.0 1.2Min sheet thikness(mm)

Tipi S›n›f› Sac Cinsi     Ba¤lant› ve Takviyeler Aras› Mesafe
Type Class Steel Type Distance Between Reinforcements(mm)

A1 PS/SS 3000

A2 PS/SS 3000

A3 PS/SS 3000

J1/S1 PS/SS 3000 625

J1/S2 PS/SS 3000 1250 625

J1/S3 PS/SS 3000 1250 1000 625

J1/S4 PS/SS 3000 1250 1000 800 625

J1/S5 PS/SS 3000 1250 1000 800 625 625

J1/S6 PS/SS 3000 1250 1000 800 625 625 625 500
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Yüksek Bas›nç (1000 Pa- 2000 Pa) High Pressure(1000 Pa- 2000 Pa)
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PS: Düz Sac
SS: Takviyeli Sac
(Ref: DW-142)

Kanal Uzun Kenar› veya 400 600 800 1000 1250 1600 2000 2500takviyeler aras› mesafe(mm)
Duct long side or distance 

between reinforcements (mm)
Min sac kal›nl›¤›                  0.8                            1.0 1.2Min sheet thikness(mm)

Tipi S›n›f› Sac Cinsi     Ba¤lant› ve Takviyeler Aras› Mesafe
Type Class Steel Type Distance Between Reinforcements(mm)

A1 PS/SS 3000

A2 PS/SS 3000

A3 PS/SS 3000

J1/S1 PS/SS 3000 625

J1/S2 PS/SS 3000 1250 800

J1/S3 PS/SS 3000 1250 1250 800

J1/S4 PS/SS 3000 1250 1250 800

J1/S5 PS/SS 3000 1250 1250 800

J1/S6 PS/SS 3000 1250 1250 800 800 800 625

Tablo 7-13

Tablo 7-14

(Ref: DW-142)
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Galvanizli Saç Kalınlık Toleransları

Galvanized Sheet Thickness Tolerances

Kal›nl›k(inch) A¤›rl›k Kal›nl›k(mm)

Thickness(inch) Weight Thickness(mm)

Gage Min. Max. Nom. Min. (lb/sf) Nom. (lb/sf) Max. (lb/sf) Nom. (kg/m2) Min. Max. Nom.

33 .0060 .0120 .0090 .2409 .376 .486 .1524 3.048 .2286

32 .0104 .0164 .0134 .4204 .563 .665 .2642 4.166 .3404

31 .0112 .0172 .0142 .4531 .594 .698 .2845 4.369 .3607

30 .0127 .0187 .0157 .5143 .656 .759 3.20 .3188 4.788 .3988

29 .0142 .0202 .0172 .5755 .719 .820 .3569 5.169 .4369

28 .0157 .0217 .0187 .6367 .781 .881 3.81 3950 5.550 .4750

27 .0172 .0232 .0202 .6979 .844 .943 .4331 5.931 .5131

26 .0187 .0247 .0217 .7591 .906 1.004 4.42 .4712 6.312 .5512

25 .0207 .0287 .0247 .8407 1.167 .5274 7.274 .6274

24 .0236 .0316 .0276 .9590 1.156 1.285 5.64 .6010 8.010 .7010

23 .0266 .0346 .0306 1.0814 1.408 .6772 8.772 .7772

22 .0296 .0376 .0336 1.2038 1.406 1.530 6.86 .7534 9.534 .8534

21 .0326 .0406 .0366 1.3263 1.653 .8296 1.0296 .9296

20 .0356 .0436 .0396 1.4486 1.656 1.775 8.08 .906 1.106 1.006

19 .0406 .0506 .0456 1.6526 2.061 1.028 1.288 1.158

18 .0466 .0566 .0516 1.8974 2.156 2.305 10.52 1.181 1.441 1.311

17 .0525 .0625 .0575 2.1381 2.546 1.331 1.591 1.461

16 .0575 .0695 .0635 2.342 2.656 2.832 12.96 1.463 1.763 1.613

15 .0650 .0770 .0710 2.6481 3.138 1.653 1.953 1.803

14 .0705 .0865 .0785 2.8725 3.281 3.525 16.01 1.784 2.204 1.994

13 .0854 .1014 .0934 3.4804 4.133 2.162 2.582 2.372

12 .0994 .1174 .1084 4.0516 4.531 4.786 22.21 2.523 2.983 2.753

11 .1143 .1323 .1233 4.6595 5.394 2.902 3.362 3.132

10 .1292 .1472 .1382 5.2675 5.781 6.002 28.21 3.280 3.740 3.510

9 .1442 .1622 .1532 5.8795 6.614 3.661 4.121 3.891

8 .1591 .1771 .1681 6.4874 6.875 7.222 4.060 4.500 4.270

Tablo 7-15
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