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Teknik Bilgiler / Technical Information

Coaxial Kablo TeknikOzellikler

Elektriksel Ozellikler
Karakteristik Empedans
Coaxial kablolarin en genel elektriksel 6zelligi karakteristik empedanstir.Uzunluga bagh degildir.Kablo boyutlari ve yalitkan malze-

meye baglidir.Ohm olarak ifade edilir.Coaxial kablolar genelde 50 ohm, 75 ohm ,93 ohm olarak yapilandirilir. Coaxial bir kablonun
empedansini belirlemenin basit formli;

Z0 :138 x Vp x log (D/d) ohm
Z0 : Karakteristik Empedans
Vp : Yayilma Hizi

D : Dielektirik (Yaliim)Capi
d : ¢ iletken Capi
Kapasite (pF/m)

Yalitim malzemesinin biriktirdigi elektrik enerjisi olup, iletken, yaliim ve yaliim malzemesinin dielektrik sabitine baghdir. Yiksek
degerli kapasite genelde kotu niteliklidir.

_2xT1x8,85x€r

In(D/d) pF/m

€r : Dielektrik Sabiti

Malzeme €r Dielektrik Sabiti
Hava 1

PE Solid 2,3

PE Hucreli 1,5

PTFE 1,95

FEP 2,15

Yayilma Hizi

Kablonun yayilma hizi; kablo icindeki sinyal hizinin 1sik hizina oranidir. Ornegin Yekpare(solid) PE yalitaimli kabloda yayilma hizi
%66 iken Kopik PE de %87’ye kadar yiikselir. Bu 6zellik gecikme olarakta gosterilebilir.

1
Vp:—= gecikme: 1,0167164xVEr
P VEr
Zayiflama (dB/100mt)

Tum iletim hatlari veya koaksiyel kablolar sinyal kayiplarina sebep olurlar. Baska bir deyisle, sinyal siddetinde kablo icinde, devre
icinde veya hava ortaminda ilerlemesi esnasinda azalma meydana gelir. Zayiflama olarak adlandirilan bu kayiplar iletim hattinin
verimliligini azaltacak ve gli¢ kapasite limitlerini dusirecektir. Desibel cinsinden bir oran olarak veya logaritmik bir oran cinsinden
ifade edilirler.

Kablolarin zayiflama yéninden performansinin degerlendirilmesi konusunda zayiflama sabiti degerlendirilir. Zayiflama sabiti bir
kablo veya diger iletim ortami icin sinyalin gittigi yol dogrultusunda azalan voltaj veya akim oranidir. Birimi desibel/birim kablo
zunlugudur.

Geri D6niis Kaybi

Kablo boyutlari,yalitkan malzemenin kalitesi ve kablonun désenmesi sirasindaki hatalar karakteristik empedansi etkiler. Her
dizensizlik ve hata yansimalara sebep olur. Geri dons kaybi ¢ikis sinyali ile yansiyan sinyalin arasindaki orandir.
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Teknik Bilgiler / Technical Information

Coaxial Cable Electrical Characteristic

Elektrical Characteristic

Characteristic Impedance

The most general feature of coaxial cables is impedance. It does not depend on length. It depends on cable size and insulation
material. It is expressed in Ohms. Coaxial cables are generally produced as 50 ohm, 75 ohm and 93 ohm cables.

Z0 : 183 x Vp x log (D/d) ohm

Z0 : Characteristic Impedance

Vp : Velocity of propagation

D : Dielectric (Insulation) Diameter
d : Conductor inner diameter
Capacity (pF/m)

It is electric energy accumulated by insulation material, and depends on conductor, insulation and dielectric constant of the
insulation material

_2xT1x8,85x€r

In(D/d) pF/m

€r : Dielectric Constant

Material €r Dielectric Constant
Air 1

PE Solid 2,3

Foam PE 1,5

PTFE 1,95

FEP 2,15

Velocity of Propagation

Cable’s velocity of diffussion is equal to the ratio of the velocity of a signal inside the cable to the velocity of light.Example: While
the velocity of diffussion in the solid PE insulated cable is 66%, in Foam PE it increases to 87%. This feature can also be shown as
delay

V :L delay: 1,0167164x VEr
P Er

Attenuation (dB/100mt)

All transmission lines, or coaxial cables, experience loses. In other words, there is the decrease in magnitude of a signal as it trav-
els through any transmitting medium, such as a cable, circuitry or free air. These loses, termed attenuation, will decrease where
the efficiency of the line, which in turn limits the power capabilities. They are measured as a ratio or as the logarithm of a ratio
(decibel). Those losses, termed attenuation,

In order to express cable attenuation performans we need to introduce attenuation consant which is a rating for a cable or other
transmitting medium, which is the relative rate of amplitude decrease of voltage or current in the direction of travel. It is mea-
sured in decibels per unit length of cable.

Return Lost

Cable sizes, quality of insulation material and mistakes made during cable laying influence the characteristic Impedance. Any
single disorder or mistake results in reflections. Return loss is equal to the ratio of output signal to the reflected signal.

307 www.triokablo.com TRIOKABLO

TRUE QUALITY!



Teknik Bilgiler / Technical Information

Harmonize Kablo Sembolleri / Harmonised Cables Symbols

Harmonize Kablolar

Yapim Diizeni

H Harmonize diizen
A Onaylanan ulusal yapi

Anma Gerilimi

01 100/100 V
03 300/300 V
05 300/500 V
07 450/750 V
11 600/1000 V

Yalitim Malzemeleri

\Y Polivinil klortr (PVC)
V2 PVC +90 °C'ye kadar
V3 PVC dislk sicaklik igin
B EPR

E Polietilen

X XLPE PE (capraz bagh)
R Kauguk

S Silikon kauguk

Kilif Yada Orgii Malzemeleri

\Y Polivinil klordr (PVC)
V2 PVC, +90 °C'ye kadar
V3 PVC, dusuk sicaklik igin
V5 PVC, yaga dayanikli

R Kauguk

N Cloroprene kauguk

Q Poliliretan

ca Bakir 6rgl tel ekran

J Cam elyaf orgii

T Tekstil 6rgu

Ozel Yapim Ozellikleri

H Yassi ayrilabilir kablolar
H2 Yassi ayrilamayan kablolar
H6 Yassi ayrilamayan kablolar, asansorler igin

H8 Spiral kablolar

iletken Tipi

u Tek telli yuvarlak iletken

Cok telli yuvarlak iletken

ince cok telli (sabit tesisatlarda kullanilan kablolar icin)
ince cok telli (esnek kablolar icin)

Ekstra ince cok telli

Ark kaynak kablolari igin bikilgen iletken

Ark kaynak kablolari icin ekstra bikilgen iletken

moOoOIIT™TAR=ID

Topraklama iletken Korumal

Harmonized Cables

Regulation Designation

H Harmonised regulation
A Approved national design

Rated Voltage

01 100/100 V
03 300/300 V
05 300/500 V
07 450/750 V
11 600/1000 V

Insulation material

\Y Polyvinylchloride (PVC)
V2 PVC, up to +90 °C

V3 PVC for low temperatures
B Ethylenepropylene (EPR)
E Polyethylene

X XLPE (cross-linked PE)

R Rubber

S Silicone Rubber

Sheath or Braiding Materials

\Y Polyvinylchloride (PVC)

V2 PVC, up to +90 °C

PVC for low temperatures
PVC, oil resistance

Rubber

Cloroprene rubber
Polyurethane

Screen of copper wire braiding
Glass fibre braiding

Textile braiding

— “—= 0O =
QPz=55

Special Construction Features

H Flat divisible cables

H2 Flat non-divisible cables

H6 Flat non-divisible cables, for elevators
H8 Spiral cables

Conductor Type

U Single-wire round conductor

R Multiple-wire round conductor

K Fine stranded (for cables for fixed installations)
F Fine strands (for flexible cables)

H Extra fine strands

D Fine stranded for welding cables

E Extra fine strands for wilding cables

Protective Earthing Conductor

X Toprak koruma damarsiz X Without protective earthing conductor
G Toprak koruma damarli G With protective earthing conductor
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Teknik Bilgiler / Technical Information

VDE Standartlarina Gore Kablo Sembolleri / Cables Symbols According To VDE Standarts

Telekomiinikasyon Kablo ve iletkenleri

A Dis ortam kablolari

G Maden kablosu

J Tesisat kablo ve iletkenleri

L Cok damarh kablolar

S Santral kablolari - Sinyal kablolari

JE Endustriyel elektronik tesisat kablo ve iletkenleri
Li Bukdali iletken tel

Yalittm Malzemeleri

P Kagit yalitim
Y PVC

2Y Polietilen (PE)
3Y PS, polistiren
5Y PTFE

6Y FEP

7Y ETFE

02y Kopik PE, hiicresel polietilen
02YS  Foam-skin PE

Telecommunications Cables and Wires

nwrr-0n>

—
- m

Outdoor cable

Mining cables

Installation cables and wires

Multicore cables

Switchboard cables - Signal cable

Installation cables and wire for industrial electronic
Stranded wire conductor

Insulation Material

P

Y

2Y
3Y
5Y
6Y
7Y
02y
02YS

Paper insulation
Polyvinylchloride PVC
Polyethylene (PE)

PS, polystrene

PTFE

FEP

ETFE

Foam PE, cellular polyethylene
Foam-skin PE

Yapisal Ozellikler Structral Features

F Dolgulu kablo F Cable core essambly with filling

Yv Guglendirilmis PVC kilif Yv PVC reinforced sheath

2Yv Glglendirilmis PE kilif 2Yv PE reinforced sheath

(@] Bakir tel 6rgli ekran (C) Screen of Copper wire braid

(L) Plastik kaplamali aliminyum bant ekran (L) Screen of plastic-coated aluminium tape
(St) Metal Folyo ekran (St) Metal foil screen

D Konsantrik bakir teller D Concentric layer of copper wires

(2) Celik tel 6rgu (2) Steel wire braid

M Kursun kilif M Lead sheath

Mz Sertlestirici madde etkili kursun kilif Mz Lead sheath with added hardener

L Aliminyum kilif, diizgiin L Aluminium sheath, smooth

LD Kivrimli (oluklu) aliminyum kilif LD Corrugated Aluminium sheath

w Kivrimli gelik kihf w Corrugated steel sheath

(L)2Y  Lamineli kilif (L)2Y  Laminated sheath

b Zirh b Armouring

c Jut kaplamali koruma c Protective covering of jute

E PVC bant E PVC tape

(T) Havai kablo igin aski telli (T) Support wire for aerial cable

ST Lokal kablo iginde yildiz dortli ST Star quads in local cables

STI Genig mesafe igin yildiz dortlu STI Star quads for larger distances

ST Fantom devre igin yildiz dortli ST Star quads for use of phantom circuits
F Demiryolu kullanimi igin yildiz dortli F Star quads for railway use

PIMF  Bireysel ekranli giftler PIMF  Pair in metal foil

TIMF  Bireysel ekranli Ggler TIMF  Triad in metal foil

VIMF  Bireysel ekranl dértler VIMF  Quad in metal foil

Bd Gruplar halinde bikim Bd Laid up in bundles

Lg Katlar halinde biikiim Lg Laid up in layers
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Teknik Bilgiler / Technical Information

VDE Standartlarina Gore Kablo Sembolleri / Cables Symbols According To VDE Standarts

Gii¢ Kablolan

iletken Tipi

N VDE standardi
(N) VDE standardi esasli

iletken Malzemeleri

Cu Bakir
A Aliminyum

Yaliim Malzemeleri

H Halojensiz (HFFR)

Y Polivinil klorid (PVC)
2Y Polietilen (PE)

2X PE capraz bagli (XLPE)
Zirhlar

F Yassi tel zirh

R Yuvarlak tel zirh

B Celik bant zirh

Dis Kilif Malzemeleri

Y PVC

2Y PE

Topraklama iletkeni

Power Cables

Conductor Type

N VDE standard
(N) On the basis of VDE standard

Conductor Material
Cu Copper
A Aluminium

Insulation Material

H Halogen Free (HFFR)

Y Polyvinylchloride (PVC)
2Y Polyethylene (PE)

2X Cross-linked PE (XLPE)
Armouring

F Armour of flat wires

R Armour of round wires
B teel tape armour

Sheath Material

Y PVvC
2Y PE

Protective Earthing Conductor:

J Toprak koruma damarl J With protective conductor

0] Toprak koruma damarsiz 0] Without protective earthing conductor
iletken Tipi Conductor Type

r... Yuvarlak iletken r.. Round conductor

S... Daire dilimi bicimli iletken S... Sector-shaped conductor

o... Oval sekilli iletken o... Oval-shaped conductor

re Tek tel iletken re Single-wire conductor

Rm Cok telli iletken Rm Multiple-wire conductor

\Y Sikistirllmis iletken \Y Compact conductor
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Teknik Bilgiler / Technical Information

DIN 47100 Renk Kodlari / Colour Code DIN 47100

DIN 47100 Renk Kodlari (Renkler Tekrarlamasiz)
Colour Code Based On DIN 47100 (Without colour repetition)

Damar No Damar Rengi Damar No Damar Rengi

Core No Colours For The Cores Core No Colours For The Cores
1 BEYAZ / WHITE 32 SARI-MAVi / YELLOW-BLUE
2 KAHVE / BROWN 33 YESiL-KIRMIZI / GREEN-RED
3 YESiL / GREEN 34 SARI-KIRMIZI / YELLOW-RED
4 SARI / YELLOW 35 YESIL-SIYAH / GREEN-BLACK
5 GRi / GREY 36 SARI-SiYAH / YELLOW-BLACK
6 PEMBE / PINK 37 GRi-MAVi / GREY-BLUE
7 MAVi / BLUE 38 PEMBE-MAVi / PINK-BLUE
8 KIRMIZI / RED 39 GRi-KIRMIZI / GREY-RED
9 SiYAH / BLACK 40 PEMBE-KIRMIZI / PINK-RED
10 MOR / VIOLET 41 GRi-SiYAH / GREY-BLACK
11 GRi-PEMBE / GREY-PINK 42 PEMBE-SiYAH / PINK-BLACK
12 KIRMIZI-MAVi / RED-BLUE 43 MAVi-SiYAH / BLUE-BLACK
13 BEYAZ-YESiL / WHITE-GREEN 44 KIRMIZI-SiYAH / RED-BLACK
14 KAHVE-YESiL / BROWN- GREEN 45 BEYAZ-KAHVE-SiYAH / WHITE-BROWN-BLACK
15 BEYAZ-SARI / WHITE-YELLOW 46 SARI-YESiL-SiYAH / YELLOW-GREEN-BLACK
16 SARI-KAHVE / YELLOW-BROWN 47 GRi-PEMBE-SiYAH / GREY-PINK-BLACK
17 BEYAZ-GRi / WHITE-GREY 48 KIRMIZI-MAVI-SIYAH / RED-BLUE-BLACK
18 GRi-KAHVE / GREY-BROWN 49 BEYAZ-YESIL-SiYAH / WHITE-GREEN-BLACK
19 BEYAZ-PEMBE / WHITE-PINK 50 KAHVE-YESIL-SIYAH / BROWN-GREEN-BLACK
20 PEMBE-KAHVE / PINK-BROWN 51 BEYAZ-SARI-SiYAH / WHITE-YELLOW-BLACK
21 BEYAZ-MAVi / WHITE-BLUE 52 SARI-KAHVE-SiYAH / YELLOW-BROWN-BLACK
22 KAHVE-MAVi / BROWN-BLUE 53 BEYAZ-GRi-SiYAH / WHITE-GREY-BLACK
23 BEYAZ-KIRMIZI / WHITE-RED 54 GRi-KAHVE-SiYAH / GREY-BROWN-BLACK
24 KAHVE-KIRMIZI / BROWN-RED 55 BEYAZ-PEMBE-SiYAH / WHITE-PINK-BLACK
25 BEYAZ-SiYAH / WHITE-BLACK 56 PEMBE-KAHVE-SiYAH / PINK-BROWN-BLACK
26 KAHVE-SiYAH / BROWN-BLACK 57 BEYAZ-MAVi-SiYAH / WHITE-BLUE-BLACK
27 GRI-YESIL / GREY-GREEN 58 KAHVE-MAVi-SiYAH / BROWN-BLUE-BLACK
28 SARI-GRIi / YELLOW-GREY 59 BEYAZ-KIRMIZI-SiYAH / WHITE-RED-BLACK
29 PEMBE-YESIL / PINK-GREEN 60 KAHVE-KIRMIZI-SiYAH / BROWN-RED-BLACK
30 SARI-PEMBE / YELLOW-PINK 61 SiYAH-BEYAZ / WHITE-BLACK
31 YESiL-MAVi / GREEN-BLUE
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Teknik Bilgiler / Technical Information

DIN 47100 Renk Kodlari / Colour Code DIN 47100

DIN 47100 Renk Kodlari (45. Damardan itibaren renk tekrarlamali)

Colour Code According To DIN 47100 (With colour repetition from core no 45 and above )

Damar No

Core No

O 00 N o U B W N B

W W N NN N NNDNNNDNNRPRPRPR P P R R R R R
— O O 00 N O U1 A W N P O LV KO N O Ul B W N P O

Damar Rengi
Colours For The Cores

BEYAZ / WHITE
KAHVE / BROWN
YESiL / GREEN
SARI / YELLOW
GRi / GREY
PEMBE / PINK
MAVi / BLUE
KIRMIZI / RED
SiYAH / BLACK
MOR / VIOLET
GRi-PEMBE / GREY-PINK
KIRMIZI-MAVi / RED-BLUE
BEYAZ-YESiL / WHITE-GREEN
KAHVE-YESiL / BROWN- GREEN
BEYAZ-SARI / WHITE-YELLOW
SARI-KAHVE / YELLOW-BROWN
BEYAZ-GRi / WHITE-GREY
GRi-KAHVE / GREY-BROWN
BEYAZ-PEMBE / WHITE-PINK
PEMBE-KAHVE / PINK-BROWN
BEYAZ-MAVi / WHITE-BLUE
KAHVE-MAVi / BROWN-BLUE
BEYAZ-KIRMIZI / WHITE-RED
KAHVE-KIRMIZI / BROWN-RED
BEYAZ-SiYAH / WHITE-BLACK
KAHVE-SiYAH / BROWN-BLACK
GRI-YESiL / GREY-GREEN
SARI-GRi / YELLOW-GREY
PEMBE-YESiL / PINK-GREEN
SARI-PEMBE / YELLOW-PINK
YESiL-MAVi / GREEN-BLUE

Damar No
Core No

32
33
34
35
36
37
38
39
40
41
42
43

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

Damar Rengi
Colours For The Cores

SARI-MAVi / YELLOW-BLUE
YESiL-KIRMIZI / GREEN-RED
SARI-KIRMIZI / YELLOW-RED
YESIL-SIYAH / GREEN-BLACK
SARI-SiYAH / YELLOW-BLACK
GRi-MAVi / GREY-BLUE
PEMBE-MAVi / PINK-BLUE
GRi-KIRMIZI / GREY-RED
PEMBE-KIRMIZI / PINK-RED
GRi-SiYAH / GREY-BLACK
PEMBE-SiYAH / PINK-BLACK
MAVi-SiYAH / BLUE-BLACK
KIRMIZI-SiYAH / RED-BLACK
BEYAZ / WHITE
KAHVE / BROWN
YESIL / GREEN
SARI / YELLOW
GRi / GREY
PEMBE / PINK
MAVi / BLUE
KIRMIZI / RED
SiYAH / BLACK
MOR / VIOLET
GRi-PEMBE / GREY-PINK
KIRMIZI-MAVi / RED-BLUE
BEYAZ-YESiL / WHITE-GREEN
KAHVE-YESiL / BROWN- GREEN
BEYAZ-SARI / WHITE-YELLOW
SARI-KAHVE / YELLOW-BROWN
BEYAZ-GRi / WHITE-GREY
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Teknik Bilgiler / Technical Information

DIN 47100 Renk Kodlari / Colour Code DIN 47100

DIN 47100 Renk Kodlari (Biikiilii Ciftler)
Colour Code According To DIN 47100 (Twisted Pairs )

© 00 N o U B W N B

N NN P P PR R R R R R
N P O O 00O N O Ul B W N B O

Cift No
Pair Number

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

Ciftlerin Renkleri
Colour Of The Pairs
a-Damari b-Damar1
a-Core b-Core

BEYAZ / WHITE KAHVE / BROWN
YESIL / GREEN SARI / YELLOW

GRi / GREY PEMBE / PINK

MAVi / BLUE KIRMIZI / RED
SIYAH / BLACK MOR / VIOLET

GRI-PEMBE / GREY-PINK
BEYAZ-YESIL / WHITE-GREEN
BEYAZ-SARI / WHITE-YELLOW

BEYAZ-GRi / WHITE-GREY
BEYAZ-PEMBE / WHITE-PINK

BEYAZ-MAVIi / WHITE-BLUE
BEYAZ-KIRMIZI / WHITE-RED
BEYAZ-SIYAH / WHITE-BLACK

GRI-YESIL / GREY-GREEN

PEMBE-YESIL / PINK-GREEN

YESIL-MAVi / GREEN-BLUE
YESIL-KIRMIZI / GREEN-RED
YESIL-SIYAH / GREEN-BLACK

GRIi-MAVIi / GREY-BLUE

GRI-KIRMIZI / GREY-RED

GRI-SIYAH / GREY-BLACK

MAVI-SIYAH / BLUE-BLACK

KIRMIZI-MAVi / RED-BLUE
KAHVE-YESIL / BROWN-GREEN
SARI-KAHVE / YELLOW-BROWN

GRI-KAHVE / GREY-BROWN
PEMBE-KAHVE / PINK-BROWN
KAHVE-MAVi / BROWN-BLUE
KAHVE-KIRMIZI / BROWN-RED
KAHVE-SIYAH / BROWN-BLACK
SARI-GRIi / YELLOW-GREY
SARI-PEMBE / YELLOW-PINK
SARI-MAVi / YELLOW-BLUE
SARI-KIRMIZI / YELLOW-RED
SARI-SIYAH / YELLOW-BLACK
PEMBE-MAVI / PINK-BLUE
PEMBE-KIRMIZI / PINK-RED
PEMBE-SIYAH / PINK-BLACK
KIRMIZI-SIYAH / RED-BLACK
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Teknik Bilgiler / Technical Information

Yangin Alarm ve Haberlesme Kablolari / Fire Alarm and Communication Cables

DIN VDE 0815'e Gore Renk Kodlari / Colour Code According To DIN VDE 0815

J-Y(St)Y... Lg

2 perli tesisat kablolari yildiz dortli seklinde biikilir. 2 paired installation cables are stranded as star guad

1. Cift: a-damari Kirmizi b-damari Siyah 1. Pair: a-core Red b-core Black

2. Cift: a-damari Beyaz b-damari Sari 2. Pair: a-core White b-core Yellow

4 veya daha fazla telli tesisat kablolari: 4 and multi-paired installation cables:

Her katta 1. ¢iftin a-damari Kirmizi, diger giftlerde Beyaz a-core of first pair in each layer is Red, other pairs are White

b-teli Sari, Yesil, Kahve, Siyah renkler devamli sira ile takip eder. b-core: Blue, Yellow, Green, Brown, Black in continuous repetation

Siralanisi: Dis kattan ice dogrudur. In order: From outside to inside
b-teli Cift No / Pair Number
b-wire
Mavi / Blue 1 6 11 16 21 26 31 36 41 46
Sari / Yellow 2 7 12 17 22 27 32 37 42 47
Yesil / Green 3 8 13 18 23 28 88 38 43 48
Kahve / Brown 4 9 14 19 24 29 34 39 44 49
Siyah / Black 5 10 15 20 25 30 35 40 45 50
J-H(St)H... Bd
Perlerin Temel Renkleri / Basic Colours Of Pairs
Cift No / Pair Numbers 1 2 3 4
a-damari / a-core Mavi / Blue Gri / Grey Yesil / Green Beyaz / White
b-damari / b-core Kirmizi / Red Sari / Yellow Kahve / Brown Siyah / Black
Cift Sayisi / Pairs Number Alt Birim / Sub Group 1. Kat / 1. Layer 2. Kat/ 2. Layer
2 Yildiz dértlii / Star Quad 1 -
4 Cift / Pair 4 =
8 4 Giftli grup / 4 Pair Sub-unit 2 -
12 4 Ciftli grup / 4 Pair Sub-unit 3 -
16 4 Giftli grup / 4 Pair Sub-unit 4 -
20 4 Ciftli grup / 4 Pair Sub-unit 5 -
32 4 Giftli grup / 4 Pair Sub-unit 1 7
40 4 Ciftli grup / 4 Pair Sub-unit 2 8
52 4 Ciftli grup / 4 Pair Sub-unit 3 10
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Teknik Bilgiler / Technical Information

Dabhili Tesisat Kablolari / Indoor Type Telephone Cables

VBV & VBV-K / HBH & HBH-K / VBAPV & VBAPV-K / HBAPH & HBAPH-K / PDV & PDV-K

On Cift Grup Yaliim Renkleri / Insulation Colours Of Group With Ten Pairs

Grup No / Group Nr.

O 00 N O U A W N P

=
o

A-Teli / A-Wire

BEYAZ / WHITE
BEYAZ / WHITE
BEYAZ / WHITE
BEYAZ / WHITE
BEYAZ / WHITE
KIRMIZI / RED
KIRMIZI / RED
KIRMIZI / RED
KIRMIZI / RED
KIRMIZI / RED

Yalitkan Renkleri / Colours of Insulation

Kablo Cekirdek Diizeni / Core Arrangement

Grup No / Group Nr.

A W NP

10

30
50
100
150
200

Cekirdek Dizeni

Bag Seridi Rengi

B-Teli / B-Wire Grup No / Group Nr. Colours of Idendification Tabe
MAVI / BLUE 1 MAVI / BLUE
TURUNCU / ORANGE 2 TURUNCU / ORANGE
YESIL / GREEN 3 YESIL / GREEN
KAHVERENG| / BROWN 4 KAHVERENGI / BROWN
GRI / GREY 5 GRI/ GREY
MAVI / BLUE 6 BEYAZ-MAVI / WHITE-BLUE
TURUNCU / ORANGE 7 BEYAZ-TURUNCU / WHITE-ORANGE
YESIL / GREEN 8 BEYAZ-YESIL / WHITE-GREEN
KAHVERENGI / BROWN 9 BEYAZ-KAHVERENGI / WHITE-BROWN
GRI/ GREY 10 BEYAZ-GRi / WHITE-GREY
1. Kat / 1. Layer 2. Kat / 2. Layer 3. Kat / 3. Layer

Core Arrangement

ikili / Pair
ikili / Pair
ikili / Pair
ikili / Pair
ikili / Pair
ikili / Pair

10 Gift Grup / 10 Pair Sub-unit
10 Cift Grup / 10 Pair Sub-unit
10 Gift Grup / 10 Pair Sub-unit
10 Gift Grup / 10 Pair Sub-unit
50 Gift Paket / 50 Pair Unit
50 Gift Paket / 50 Pair Unit

A A W N

A W W 1w N
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Dabhili Tesisat Kablolari / Indoor Type Telephone Cables

PD-PAP Telefon Kablolarinin Genel Yapisi (Yildiz Dortli)
General Structure Of PD-PAP Telephone Cables (Star Quad)

Beyaz / White

€

Siyah / Black Kirmizi / Red
Mavi / Blue
Mavi Dértli / Blue Quad (1)
Beyaz / White
Siyah / Black Kirmizi / Red
Yesil / Green
Yesil Dortlli / Green Quad (3)
Beyaz / White
Siyah / Black Kirmizi / Red

°

Gri / Grey
Gri Dortlti / Grey Quad (5)

Beyaz / White

Siyah / Back%Krmz / Red

Turuncu / Orange
Turuncu Doértlii / Orange Quad (2)

Beyaz / White

Siyah / Back%Krmz / Red

Kahverengi / Brown

Kahverengi Dortlii / Brown Quad (4)
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Dabhili Tesisat Kablolari / Indoor Type Telephone Cables

Grup ve Paketlerin Bag Serit Renkleri
Identification Tabe Of Group And Sub Group

Grup No / Group Nr.

30 Giftli Cekirdek / 30 Pair Core
(3 gruptan olusur / 3 Sub-group)

O 00 N o U B W N

10

) {

Bag Seridi Rengi
Colours of Idendification Tabe

MAVI / BLUE
TURUNCU / ORANGE
YESIL / GREEN
KAHVERENGI / BROWN
GRI / GREY
BEYAZ-MAVI / WHITE-BLUE
BEYAZ-TURUNCU / WHITE-ORANGE
BEYAZ-YESIL / WHITE-GREEN
BEYAZ-KAHVERENGI / WHITE-BROWN
BEYAZ-GRi / WHITE-GREY

AQON

50 Cift Grup ve Paketlerin Bag Seridi Renkleri
50 Pairs Identifacition Tabe Of Unit And Sub Group

Grup No / Group Nr.

A W N P

Bag Seridi Rengi
Colours of Idendification Tabe

MAVI / BLUE
TURUNCU / ORANGE
YESIL / GREEN
KAHVERENGI / BROWN

50 Giftli Cekirdek / 50 Pair Core
(5 gruptan olusur / 5 Sub-group)

\4 )’\ )/
20 Ciftli Cekirdek / 20 Pair Core
(2 gruptan olusur / 2 Sub-group)

%S °
% N 0 r‘l 2D\
10\1 X ‘ x

, ‘07“07 NN
X &l(.)\ l(.)\
%

X

‘5,‘(5, 19\\'1195
\apap S

oy AW ONON

N4 f* )/

100 Giftli Cekirdek / 100 Pair Core
(10 gruptan olusur / 10 Sub-group)

AON
AN ‘S’C’#‘C‘)@ AN

% So
ZA\ © 74

7N ® NG B AON

A e N,

1‘9‘\ PAON 19\‘ Vs ‘\ ‘9*9\ AON I‘?\\

JAQR ZAONC ZN ZAOAN - ZZON VAQAN - PAONNC Zi\ * ZAOR - 74ON

(Ber ey ey ks
e e’ NCZNC e’

AN © 24N © g 6 \
AON AON

\C 27 \E’. ‘5,“6, NN \Er
I“-’\&“-’“‘-"i(‘?\
(AQRY nc_)\\ &I‘Q\\ 719\‘
pAONY pA(
100 Ciftli Cekirdek / 100 Pair Core
(10 gruptan olusur / 10 Sub-group)

€

.
Ny
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Standart Esnek iletkenlerin Metrik Olgiileri / Metric Sizes Standard Flexible Conductors

VDE 0295; IEC 60228; EN 60228

Iletken Sinifi Kesit Alani Tel Sayis1 ve Olgiisii Iletkenin Cap1

Class Of Conductor Cross Section Area Stranding' No. Wires Nominal Diameter of I/:/Igg}:;/l a/%t;l;l;
Size Conductor
(mm?) (mm) (mm) (kg/km)
0,05 7x0,10 0,3 0,5
0,22 7x0,20 0,6 2,0
0,5 7x0,30 0,9 4,5
0,5 16x0,20 0,93 4,5
6 0,5 28x0,15 0,94 4,5
0,5 151x0,065 0,98 4,5
0,65 14x0,25 1,1 5,8
5 0,75 24x0,20 1,14 6,7
6 0,75 42x0,15 1,12 6,7
5 1,0 32x0,20 1,34 8,9
5 1,25 40x0,20 1,47 11,1
5 1,35 19x0,30 1,5 12,0
5 1,5 30x0,25 1,6 13,4
2,0 28x0,30 1,87 17,8
5 2,5 50x0,25 2,09 22,3
3,0 44x0,30 2,4 27
5 4,0 56x0,30 2,61 36
4,5 65x0,30 2,8 40
5 6 84x0,30 3,21 53
8 120x0,30 3,75 71
5 10 80x0,40 4,2 89
5 16 128x0,40 53 142
5 25 200x0,40 7,1 223
5 35 280x0,40 8,5 312
5 50 400x0,40 10,3 445
5 70 356x0,50 12,4 623
5 95 485x0,50 14,5 846
5 120 120x0,30 16,0 1068
5 150 765x0,50 18,0 1335
5 185 944x0,50 20,0 1647
5 240 1225x0,50 23,0 2136
5 300 1530x0,50 26,0 2670
5 400 2034x0,50 30,0 3560
5 500 1768x0,60 33,5 4450
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Bakir lletkenlerin Yapisi/ Metric Sizes Standard Flexible Conductors

VDE 0295; IEC 60228; EN 60228

Extra ince bkala teller

Kesit Cok Telli Cok Telli Ince Bukdila
Cross Section ~ Multiple Wire Biikiilii Teller Extra fine stranded wires
Multi Stranded  Finely Stranded Siitun 4 Siitun 5 Siitun 6 Siitun 6
Wire Wires Column 4 Column 5 Column 6 Column 6
Class 2 Class 5 Class 6
0,035 - 7x0,08 - - - - -
0,05 - - - - - 14x0,07 26x0,05
0,08 - - - - - - -
0,09 - - - - 7x0,124 24x0,07 -
0,14 - - 18x0,10 18x0,10 18x0,10 36x0,07 72x0,05
0,25 - - 14x0,15 32x0,10 32x0,10 65x0,07 128x0,05
0,34 - 7x0,25 19x0,15 42x0,10 42x0,10 88x0,07 174x0,05
0,38 - 7x0,27 12x0,20 21x0,15 48x0,10 100x0,07 194x0,05
0,5 7x0,30 7x0,30 16x0,20 28x0,15 64x0,10 131x0,07 256x0,05
0,75 7x0,37 7x0,37 24x0,20 42x0,15 96x0,10 195x0,07 384x0,05
1,0 7x0,43 7x0,43 32x0,20 56x0,15 128x0,10 260x0,07 512x0,05
1,5 7x0,52 7x0,52 30x0,25 84x0,15 192x0,10 392x0,07 768x0,05
2,5 7x0,67 19x0,41 50x0,25 140x0,15 320x0,10 615x0,07 128x0,05
4 7x0,85 19x0,52 56x0,30 224x0,15 512x0,10 1040x0,07 -
6 7x1,05 19x0,64 84x0,30 192x0,20 768x0,10 1560x0,07 -
10 7x1,35 49x0,51 80x0,40 320x0,20 128x0,10 2600x0,07 -
16 7x1,70 49x0,65 128x0,40 512x0,20 2048x0,10 4116x0,07 -
25 7x2,13 84x0,62 200x0,40 800x0,20 3200x0,10 6370x0,07 -
35 7x2,52 133x0,58 280x0,40 1120x0,40 4410x0,10 9100x0,07 -
50 19x1,83 113x0,69 400x0,40 705x0,30 - - -
70 19x2,17 189x0,69 356x0,50 990x0,30 - - -
95 19x2,52 259x0,69 485x0,50 1340x0,30 - - -
120 37x2,03 336x0,67 614x0,50 1690x0,30 - - -
150 37x2,27 392x0,69 765x0,50 2123x0,30 - - -
185 37x2,52 494x0,69 944x0,50 1470x0,40 - - -
240 61x2,24 627x0,70 1225x0,50 1905x0,40 - - -
300 61x2,50 790x0,70 1530x0,70 2385x0,40 - - -
400 61x2,89 - 2034x0,50 - - - -
500 61x3,23 - 1768x0,60 - - - -
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AWG Olcii Sistemi / Metric Sizes Standard Flexible Conductors

Mono Bakir Teller
Solid Copper Wires

Ol¢ii Kesit Alan Iletkenin Nominal Cap1 Nominal Agirlik Iletken Direnci
Gauge Cross Sectional Nominal Diameter of Nominal Weight Wire Resistance
Conductor 20 °C
AWG (mm?) (mm) (kg/km) (Q/km)

40 0,0049 0,079 0,0433 3540
39 0,0062 0,089 0,0552 2780
38 0,0081 0,102 0,0720 2130
37 0,0103 0,114 0,0912 1680
36 0,0127 0,127 0,113 1360
35 0,0159 0,142 0,141 1080
34 0,0201 0,16 0,179 857
33 0,0255 0,18 0,228 675
32 0,0324 0,203 0,289 532
31 0,0401 0,226 0,357 430
30 0,0507 0,254 0,451 340
29 0,0649 0,287 0,576 266
28 0,0806 0,32 0,716 214
27 0,102 0,361 0,908 169
26 0,128 0,404 1,14 135
25 0,162 0,455 1,44 106
24 0,205 0,511 1,82 84,2
23 0,259 0,574 2,31 66,6
22 0,324 0,643 2,89 53,2
21 0,411 0,724 3,66 41,9
20 0,519 0,813 4,61 33,2
19 0,653 0,912 5,8 26,4
18 0,823 1,02 7,32 21

18 0,897 1,22 8,26 21,2
17 1,04 1,15 9,24 16,6
16 1,31 1,29 11,6 13,6
16 1,31 1,47 11,8 13,6
14 2,08 1,63 18,5 8,28
14 2,08 1,85 18,9 8,56
12 3,31 2,052 29,5 5,21
12 3,3 2,052 30,1 5,38
12 3,08 1,99 28,9 5,59
10 5,26 2,59 46,8 3,28
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AWG Olcii Sistemi / Metric Sizes Standard Flexible Conductors

Bukualu Bakir Teller

Stranded Copper Wires
Olgit Biikiim Diizeni Yaklasik Cap Kesit Agirlik Iletken Direnci
Gauge Stranding Approx Od. Cross Section Weight Wire Resistance
20 °C
AWG Nom. AWG INCHES (mm) (mm?) (kg/km) Q/km)
36 7x44 0,006 0,152 0,014 0,249 1360,6
34 7x42 0,075 0,191 0,022 0,397 856,0
32 7x40 0,0093 0,236 0,034 0,639 538,4
32 19 x 44 0,010 0,254 0,035 0,639 538,4
30 7x38 0,012 0,305 0,057 0,997 367,4
30 19x 42 0,012 0,305 0,059 0,997 367,4
28 7x36 0,015 0,381 0,089 1,588 232,0
28 19 x40 0,016 0,406 0,090 1,588 232,0
27 7x35 0,017 0,432 0,110 2,014 182,4
26 7x34 0,019 0,483 0,141 2,526 145,6
26 10x36 0,021 0,533 0,126 2,526 145,6
26 19x38 0,020 0,508 0,155 2,526 145,6
24 7x32 0,024 0,610 0,227 4,032 90,8
24 10x 34 0,024 0,610 0,200 4,032 90,8
24 19 x 36 0,024 0,610 0,240 4,032 90,8
22 42 x40 0,023 0,584 0,205 4,032 90,8
22 7x30 0,030 0,762 0,355 6,388 57,4
22 19 x 34 0,031 0,787 0,382 6,388 57,4
20 26 x 36 0,030 0,762 0,330 6,388 57,4
20 7x28 0,038 0,965 0,563 10,191 35,7
20 10 x 30 0,037 0,940 0,506 10,181 35,7
20 19 32 0,037 0,940 0,614 10,181 35,7
20 26x34 0,036 0,914 0,522 10,181 35,7
18 42x36 0,038 1,965 0,531 10,181 35,7
18 7x26 0,048 1,220 0,897 16,175 22,7
18 16 x 30 0,047 1,190 0,810 16,175 22,7
18 19x30 0,049 1,240 0,963 16,175 22,7
18 42x34 0,047 1,190 0,844 16,175 22,7
16 65x36 0,047 1,190 0,822 16,175 22,7
16 7x24 0,060 1,520 1,430 25,756 14,2
16 19 x 29 0,058 1,470 1,228 25,756 14,2
16 26x30 0,059 1,500 1,316 25,756 14,2
16 65x34 0,059 1,500 1,306 25,756 14,2
14 105 x 36 0,059 1,500 1,329 25,756 14,2
14 7x22 0,076 1,930 2,271 41,012 8,95
14 1926 0,071 1,800 2,434 41,012 8,95
14 42x30 0,075 1,910 2,127 41,012 8,95
12 105 x 34 0,075 1,910 2,110 61,160 8,95
12 7x20 0,096 2,440 3,360 61,160 5,61
12 19x25 0,093 2,360 3,087 61,160 5,61
12 65 x 30 0,095 2,410 3,291 103,613 5,61
10 165 x 34 0,095 2,410 3,315 103,613 3,54
10 37x26 0,115 2,920 4,740 103,613 3,54
10 65x 28 0,120 3,050 5,224 103,613 3,54
10 105 x 30 0,118 3,000 5,317 103,613 3,54
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Esnek Kablolarin Akim Tasima Kapasitesi / Current Carrying Capacity Of Flexible Cables

GRUP 1 /GROUP 1 GRUP 2 / GROUP 2 GRUP 3 /GROUP 3
Boru igine yerlestirilen bir ya da birden  Cok damarli kablolar Plastik kilifli kablolar, ~ Agikta ve cihazlarin irtibatlarinda ku-
fazla tek damarli kablolar mobil kablolar, bina igi ag kablolari gibi lanilan tek damarli kablolar
N(I)<:1Siinta / One or more single-core cables in- Mu/t'i-core. cqbles e.g. p/asﬁF sheathed Single-core cables free.ly installed. in f?ll'r,
Cross Section stalled in conduit cables, Building cable, mobile cables here?y the cables are lnsta/leq with in ter-
mediate spaces of the cable diameter as
a minimum, as well as single-core wiring
in switching and distribution systems
Akim Tagima Akim Tagima Akim Tagima
Mggizre Curii)r)tazgf:;ing S%Losta Curii)ljtazgf:;ing Si,;gu(:reta Curlfeiwptagjt;rs;ing Si;g;;reta
Capacity Capacity Capacity
(mm?) A A A A A A
0,08 2,5 = 0,5 = = =
0,14 6 = 1,5 = 6 =
0,25 8,5 = 2,5 = 8,5 =
0,34 9 = 3,5 = 10 =
0,5 10 = 5 = 12 =
0,75 11 - 13 10 16 16
1 12 10 16 16 20 20
1,5 16 16 20 20 25 25
2,5 21 20 27 25 34 35
4 27 25 36 35 45 50
6 35 35 47 50 57 63
10 48 50 65 63 78 80
16 65 63 87 80 104 100
25 88 80 115 100 137 125
35 110 100 143 125 168 160
50 140 125 178 160 210 200
70 175 160 220 224 260 250
95 210 200 265 250 310 310
120 250 250 310 300 365 355
150 = = 355 355 415 425
185 = = 405 355 475 425
240 = = 480 425 560 500
300 = = 555 500 645 600
400 = = = = 770 630
500 = = = = 890 850
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Enstrimantasyon Kablolari / Instrumentation Cables

EN 50288-7

Kablo Tipi
RE Enstrumantasyon kablolari

RD Kontrol sistem kablolari
JE Endustriyel elektronik kablolari

Izolasyon Malzemeleri

2Y Polietilen (PE)

2X Capraz bagli polietilen (XLPE)

Y Polyvinylchloride (PVC)

Yw Istiya dayanikli Polyvinylchloride (PVC)

H Halogen-free, fire-retardant malzeme

HX Capraz bagli, Halogen-free, fire-retardant malzeme

Bireysel Ekranlama

PIMF Her Per Metal Folyolu

TIMF Her Uglii Metal Folyolu

QIMF Her Dortlt Metal Folyolu

Genel Ekranlama

(St) Polyester Bant, Toprak Teli ve Al-pes bant
C Bakir Ekran

(St)C Aliminyum Folyo + Kalayh Bakir Orgii
(CuB) Bakir Bant

Metal Zirhlama

Q Galvaniz Kapl Celik Tellerden Orgii
R(SWA) Yuvarlak Galvaniz Kaph Celik Tellerden Zirh

Kilif Malzemeleri

Y Polyvinylchloride (PVC)
Yo Yaglara ve Hidrokarbonlara dayanikh
Polyvinylchloride (PVC RH)
Yw Istiya dayanikli Polyvinylchloride (PVC)
v Kilhf kalhinhgi artirilarak giglendirilmis kilif
2Y Polietilen veya Yuksek yogunluklu Polietilen (PE veya HDPE)
H Halogen - free, fire - retardant malzeme

Izolasyon Et Kalinliklari / Insulation Meat Thickness

Cable Type
RE Instrumentation cables

RD Control system cables
JE Industrial electronic cables

Insulation Materials

2Y Polyethylene (PE)

2X Cross-linked polyethylene (XLPE)

Y Polyvinylchloride (PVC)

Yw Heat resistant Polyvinylchloride (PVC)

H Halogen-free, fire-retardant material

HX Cross-linked, halogen-free, fire-retardant material

Individual Screen

PIMF Pair in metal foil

TIMF Triad in metal foil

QIMF Quad in metal foil

Overall Screen

(St) Polyester Tape, drain wire and Al-pes tape
C Copper Screen

(St)C Aluminum Foil + Tinned Copper Braid
(CuB) Copper Tape

Armour

Q Galvanized steel wire braid

R(SWA) Galvanized round steel wire

Sheath Materials

Y Polyvinylchloride (PVC)
Yo Resistant to Oil and Hydrocarbons
Polyvinylchloride (PVC RH)
Yw Heat resistant Polyvinylchloride (PVC)
v Reinforced sheath with increased sheath thickness
2Y Polyethylene or High Density Polyethylene (PE or HDPE)
H Halogen - free, fire - retardant malzeme

Metalik Koruma - Zirh / Metalic Protection - Armour

. Kesit » 300V 500 V Zirh Al ggp . Tel Fapl
Nominal Cross Section Under Armor Diameter Wire Diameter
(mm?2) min. average min. average (mm) (mm)
0,50 0,26 0,35 0,44 0,55 0-15 0,90
0,75 0,26 0,35 0,44 0,55 15-25 1,25
1,00 0,26 0,35 0,44 0,55 25-35 1,60
1,30 - - 0,44 0,55 35-45 2,00
1,50 0,35 0,40 0,44 0,55 45 - 60 2,50
2,50 - - 0,35 0,65 60 -... 3,15
Kilif Et Kalinligi Hesaplanmasi / Calculation of Sheath Thickness
Metalik koruma olmaksizin; / Without metalic protection;
SRT=0,04 x D + 0,70 mm (min. 0,80 mm)
Metalik korumali; / Metalic protection;
SRT=0,028 x D + 1,10 mm (min. 1,30 mm)
D: Kilif alti gap / Under-Sheath Diameter
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Yanma Testlerinin Karsilagtiriimasi

EN, IEC, DIN, VDE ve BS Alev Yayilim Testi

EN BOLUM MADDE ACIKLAMA IEC BS DIN VDE
60332 1 1 Yalitlmis tek bir tel veya kablo icin 60332-1-1  EN60332-1-1 0482-332-1-1
dusey alev yayillimi deney techizat
1 2 1kW 6n karisimh deney prosedri 1-2 1-2 332-1-2
2 2 Diftizyon karisimli deney prosediiri 2-2 2-2 332-2-2
EN BOLUM MADDE ACIKLAMA IEC BS DIN VDE
60332 3 10 Disey olarak monte edilmis demetlenmis teller veya  g355 315 gNgo332-3-10  0482-332-3-10
kablolarda dusey alev yayilim deney techizat
3 21 Kategori A F/R 3-21 3-21 332-3-21
3 22 Kategori A 3-22 3-22 332-3-22
3 23 Kategori B 3-23 3-23 332-3-23
3 24 Kategori C 3-24 3-24 332-3-24
3 25 Kategori D 3-25 3-25 332-3-25
Halojensiz / Korozif Olmayan Yanici Gazlar
EN BOLUM MADDE ACIKLAMA IEC BS DIN VDE
50267 1 Kablolfrdan alinan malzemelerin yanmasi snr.asmda 60754-1 EN 50267-1 0482-267-1
aciga gikan gazlara uygulanan deney teghizat
2 1 Halojen asit gazi miktarinin tayini 1 2-1 267-2-1
5 5 PH ve iletkenligin élculm.es.lyle r'r.1a.lzemeler|n asitlik 5 2. 267-2-2
derecesinin tayini
) 3 PH ve iletkenligjn agirlikh ortalamaIS{nln belirle.nr.nesi i.IeA ) 23 267-2-3
kablolardan agiga ¢ikan gazlarin asitlik derecesinin tayini
Duman Yogunlugu
EN BOLUM MADDE ACIKLAMA IEC BS DIN VDE
61034 1 Belirtilen sartlarda yanan kablolarin duman 61034-1 EN 61034-1 0482-1034-1
yogunlugu tayini i¢in deney techizati
2 Belirtilen §artlar::ia yarjan ka‘bl.olarln duman 2 2 1034-2
yogunlugu tayini
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Comparison Of Fire Tests

EN, IEC, DIN, VDE and BS Flame Resistance

EN PART CLAUSE TITLE IEC BS DIN VDE

Test for vertical flame propagation for a

60332 1 1 single insulated wire or cable - Apparatus

60332-1-1 EN 60332-1-1 0482-332-1-1

Test for vertical flame propagation for a
1 2 single insulated wire or cable - Procedure 1-2 1-2 332-1-2
for 1 kW pre-mixed flame

Test for vertical flame propagation for a
2 2 single small insulated wire or 2-2 2-2 332-2-2
cable - Procedure for diffusion flame

EN PART CLAUSE TITLE IEC BS DIN VDE

Test for vertical flame spread of vertical

60332 3 10 e Bt e o ellen - AeEin 60332-3-10 EN 60332-3-10 0482-332-3-10
3 21 Category A F/R 3-21 3-21 332-3-21
3 22 Category A 3-22 3-22 332-3-22
3 23 Category B 3-23 3-23 332-3-23
3 24 Category C 3-24 3-24 332-3-24
3 25 Category D 3-25 3-25 332-3-25

Zero Halogen / Corrosiviness Of Combustion Gases

EN PART CLAUSE TITLE IEC BS DIN VDE

Test on gases evolved during combustion of

20267 ! materials from cables - Apparatus

60754-1 EN 50267-1 0482-267-1

Procedures: Determination of the amount of

. 1 2-1 267-2-1
halogen acid gas 6

Procedures: Determination of degree of acidity
2 2 of gases for materials by measuring pH and 2 2-2 267-2-2
conductivitiy

Procedures: Determination of degree of acidity
2 3 of gases for cables by determination of the 2 2-3 267-2-3
weighted average of pH and conductivity

Smoke Density

EN PART CLAUSE TITLE IEC BS DIN VDE
61034 1 Measurement of smoke density of cables 61034-1 EN 61034-1 0482-1034-1
burning under defined conditions - Apparatus
Measurement of smoke density of cables
2 burning under defined conditions - Procedure 2 2 Es e
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Halojensiz Kablolar

Halojensiz Kablolar

Halojenler “tuz formasyonu” flor, klor, brom ve iyot gibi elementlerdir. PVC, NR, SBR, PVDF, PTPE, FEP

gibi polimer malzemelerden yapilan kablolar HALOJEN elementleri iceren kablolardir. PE, PP, EPR, EVA, SR
(Silikon) gibi malzemelerden yapilan kablolar HALOJENSIZ kablolardir. Fakat PE, PP,EPR gibi malzemeler
kolayca alev alabilmektedirler. Bu tip malzemelre alev geciktirici malzemeler katilarak HFFR (Halojensiz Alev
Geciktirici) tipi kablolar olusturulmaktadir. HFFR kablolarin uygulama alanlari; hastaneler, havaalanlari, cok
katlu binalar,

alis veris merkezileri, sinemalar, tiyatrolar, okullar; metrolar, maden tesisleri, yangin uyari tesisleri ve alarm
sistemleri v.b. yerlerde kullaniimaktadir.

HFFR (Halojensiz Alev Geciktirici) kablolar yanmalari sirasinda;

Zehirli ve asindirici gazlarin agiga ¢cikmasina neden olmaz. Bu da kapali ortamlarda insanlar i¢in 6limle
sonuclanan olaylara sebebiyet vermedigi gibi; metalik ylizeylerin asinmasina ve bozulmalarina neden ol-
mazlar. Bu durumu anlayabilmek icin “Halojen Asit Gazinin Tayini” testi uygulanir. 1EC 60754-2, VDE 0472
kisim 813

Siyah ve duman ¢ikarmadigi icin duman yogunlugu olusmaz. Bu durum hem yangin sondirme calismalari-
na yardimci olmakta hem de ortamda bulunan insanlarin dumandan gittikleri yeri gérmelerini saglyor ve
sagliklarini olumlu olarak etkilemektedir. Duman yogunlugu i¢in yapilan test” Duman Yogunlugu

Tayini” dir. IEC 61034 kisim 1 ve 2, VDE 0472 kisim 816

Kablo izolasyon ve dis kilif malzemesi zor alev alir, atesin yayilmasi ¢cok yavastir ve kendiliginden sénerler.
Tek damarli kablolar icin alev geciktirici test IEC 60332-1, VDE 0472 kisim 804-B Demet halindeki kablolar
icin alev geciktirici test IEC 60332-3, VDE 0472 kisim 804-C

Onemli elektrik sistemlerini besleyen ve kontrol eden kablolarin belirli bir siire daha (3 saat kadar) iletme-
si istenir. Bu tiur kablolar FE180 ile tanimlanir. Bu tir kablo 6zelligine gelebilmesi icin cam elyaf bant veya
mika bant gibi takviye malzemeleri kullanilir. Kabloda silikon malzemesi kullanilarak da bu 6zellik sagla-
nabilir. “Izolasyon devamhligin tayini (FE)” testi yapilarak test edilkir. IEC 60331, TS 3164 (Ex-Prof), VDE
0472 kisim 814

Fonksiyonellik saglamasi istenir. Bunun i¢in alev altinda test edilen kablosisteminde, kablolar ile birlikte
baglantilar ve tasiyici kanallarda dahil olmak (izere sistemin her pargasinin yangin esnasinda dayaniklihgi ve
fonksiyonun yerine getirilmesi 6l¢ulir.

> 30 dakika fonksiyonelligi icin E30
> 60 dakika fonksiyonelligi icin E60
> 90 dakika fonksiyonelligi icin E90
>180 dakika fonksiyonelligi icin E180

VDE 0472 Kisim 12
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Halogen Free Cables

Halogen Free Cables

Halogens (salt formation) are elements like chlorine, bromine, iodine, fluorine. Cables made from polim-
ers like PVC, NR, SBR, PVDF, PTFE, FEP, are contains halogen elements.

Cables made from polimers like PE, PP, EPR, EVA, SR (silicon) are halogen free cables but these materials
has no fire resistance by adding fire fire retarders to these polimers you may produce HFFR (halogen free
fire retarder cable)

The usage of HFFR cables are hospitals, airports, buildings, shopping malls, theaters, schools, subways,
mines, fire alarms and etx.

HFFR (halogen free fire retarder cable) cables burning

Will not release any gas which may damage to the human beings or animals so this means they will not
cause any dead for the covered areas while fire also will not damage any material surface which may break
out and may damage lifes. Control Test: Halogen acid gas defining IEC 60754-2, VDE 0472 part 813

Will not release black or dark smoke so this means that there will be no heavy smoke and this will help fire
fighters and area can be easily pour out by the people w/o panic because they may see the area clearly.
Control Test: Smoke density defining IEC 61034 part 1, VDE 0472 part 816

Cable isolation and cover are fire retarder so in case of fire the speed of fire will be very slow. Control Test:
single line cables fire retarding defining IEC 60332-1, VDE 0472 part 804-B

Bunch cables fire retarding defining

IEC 60332-3, VDE 0472 part 804-C

The cables which controls and supply important systmes like fire systems or air supply units are need to be
more resistant to the fire; this will be made by some addi- tives and by some extra material for covering
and may be longer upto 3 hours. Control test: Izolation fire resistancy defining IEC 60331, TS 3164; VDE
0472 part 814

Note: All the connection or carrying units etc must be acc. To the hffr for the functionality of the hole chain
as we all know a chain is stronger as much as the weakest ring.

2 30 minutes the functionality E30
2 60 minutes the functionality E60
2 90 minutes the functionality ESO
2180 minutes the functionality E180

VDE 0472 Part 12
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Yangin Performans Testleri

IEC 60332-1, VDE 0482-332-1-2, EN 60332-1-2, BS EN 60332-1-2
Yalitilmis Tel lletken Veya Kablo Icin Dikey Alev Yayilmasina Karsi Dayaniklilik Deneyi. 1 kW On Karisimli Alev

600 mm uzunlugundaki tablo numunesi 6n tarafi agik metal bir hiicrede
dikey olarak sabitlenir. Propan beki numune kablo ekseniyle 45°lik a¢I yap-
acak sekilde yerlestirilir. Test sliresi kablo ¢apina baglidir. Eger 6rnek parga,
test sliresi sonunda askidan 50mm ye kadar yanmaz ve Alev kendiliginden
sonerse deney basarilidir.

Kablo Dis Cap Alev Uygulama Suresi
mm
D<25 60 +2
25<D<75 120+2

50<D<75 240+ 2
75<D 480+2 I

IEC 60332-3-22, VDE 0482-60332-3-22, EN 60332-3-22, BS EN 60332-3-22 (CAT A)
Dikey Olarak Monte Edilmis, Demetlenmis Teller Veya Kablolarda Dike Alev Yayilimi Deneyi

Test numuneleri gelik bir merdivene baglanir. Numune sayisi deney
numunesinin her bir metresi basina 7 litrelik metalik olmayan malzemenin
toplam anma hacmini saglamak icin gerekli sayi olmalidir. Celik merdiven

1 metre genigliginde, 2metre derinliginde ve 4 metre yiksekligindeki test
odasinin arka kismina yerlestirilir. Havalandirma deligi yolu ile test odasi
havalandirilir. Deney alevi 40 dakika siireyle kablo numuneleri Gizerine
uygulanir. Eger numunelerin higbiryeri 2,5 metrenin (izerinde zarar gérmedi
ve alevler kendiliginden sondiyse test basarilidir

IEC 61034-2, VDE 0482-1034-2, EN 61034-2, BS EN 61034-2
Belirli Sartlar Altinda Yanan Kablolarin Duman Yogunlugunun Olgiilmesi

3 m?luk bir test odasi, dlgme sistemi: bir 1sik kaynagi (100W standart halojen lam-
ba) ve bir selenyum ya da silikon fotoselden olusur. ikisi de 2,1 metrelik yiikseklige
yerlestirilir. Dikdortgen bir tepsi alkolle doldurulur. Dumanin yayilmasi bir vantilator
ile saglanir. Numunenin uzunlugu 1 metredir. Numune sayisi ise kablo ¢apina gore
segilir Numuneler alkol dolu tepsi Uzerine yatay olarak sabitlenir. Vantilatér calistirihr
ve alkol yakilir, 1sik siddeti,fotosele bagl bir plotter tarafindan kaydedilir. Test boyunca
1sik iletimi asagidaki tabloda verilen degerleri asmadi ise test basarilidir.boyunca isik ul
iletimi asagidaki tabloda verilen degerleri asmadi ise test basarilidir.

Kablo Dis Cap Numune Sayisi Isik lletimi

mm
40<D 1 >60%

20<D<40 2 >60%

10<D<20 3 >60%

5<D<10 N1 >60%
1<D<5 N2 >60%
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Fire Performance Tests

IEC 60332-1, VDE 0482-332-1-2, EN 60332-1-2, BS EN 60332-1-2

Test For Resistance To Vertical Flame Diffusion Of A Single Insulated Conductor or Cable 1 kW Pre-Mix Flame

A sample cable of 600 mm will be fixed vertically in a metal chamber
with exposed front side. A propane gas burner will be mounted in order
to obtain a 45° angle with axis of the sample cable. The test time is
dependent on the cable diameter. If the sample does not burn, or if the
flame extinguishes itself, the test shall be deemed as successful.

Outer Diameter Flame Duration Sec
mm
D<25 60+ 2
25<D<75 12042
50<D<75 240 +2
75<D 480 +2

i

4

IEC 60332-3-22, VDE 0482-60332-3-22, EN 60332-3-22, BS EN 60332-3-22 (CAT A)

Test For Vertical Flame Diffusion on Vertically Fixed Wire or Cable Bundles

The test samples are mounted on a steel ladder. The total number of test
pieces in the test sample shall be that number required to provide a nominal
total volume of non-metallic material of 7 I/m of test sample. The steel lad-
der is placed on the rear part of a test chamber having a with of 1 m, a

depth of 2 m and a height of 4 m. The test chamber should be ventilated by
an air vent. The test flame is applied on the sample cable for 40 min. The test
is passed if the flames extinguish on their own and no part of the samples is
damaged over a length of 2,5 m.

IEC 61034-2, VDE 0482-1034-2, EN 61034-2, BS EN 61034-2
Measurement Of Smoke Density Of Cables Burnt Under Certain Conditions

The volume of test chamber is 3m3 . The measurement system consists of a light
source (a standard 100w halogen lamp) and a selenium or silicon photo-electric cell,
both installed at a height of 2,15m. A rectangular tray will be filled with alcohol. A
ventilator is used to ensure the distribution of smoke. The length of the test

samples is 1m. The number of test samples depends on the outer diameter. The sam-
ples should be attached horizontally above the tray which is filled with alcohol. The
ventilator is started and the alcohol is ignited. Light intensity is recorded by a plotter
which is connected to the photocell. The test is passed if the level of light transmis-
sion does not exceed the values given in the following table during the test.

Outer Diameter Number of Sample Light Transmission
mm
40<D 1 >60%
20<D<40 2 >60%
10<D<20 3 >60%
5<D<10 N+ >60%
1<D<5 N2 >60%
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IEC 60754-1 ve 2, VDE 0482-267-2-1,2 ve 3, EN 50267-2-1,2 ve 3, BS EN 50267-2-1, 2 ve 3
Halojen Asit Gazi Tayini, pH ve iletkenligin Olgiilmesi

Bu test dolayh olarak yalitim ya da dis kilif bilesiminin korozif gaz

yayiminin Olgtlmesine olanak verir, PH degeri ve iletkenlik 6lgim
sirasinda dislik miktarda halojen 6lgilebilir. 500-600 mm boyunda
bir firinda en az 1 gr, yaltim ya da dis kilif bilesigi 935°C’ye kadar

isitilir. Hava akimi, ¢ikan gazlarin aritilmis su ile dolu sise icinden 2
gecerek filtreleme yapilmasini saglar. Filtre suyu lzerinden yapilan

Olciim sonucunda pH degeri 4,3’ten daha az ve elektrik iletkenligi

100 S/cm’ i agsmadi ise test basarilidir.

IEC 60331-21/23 Yalitim Dayanikliligi Testi

Bu test yaliimin alev sartlari altindaki dayanikhhgini belirtir. 1,2 m.

uzunlugunda dig kilifli ve iki ucundaki diger kaplamalar soyulmus
sekilde, elektronik baglanti igin uygun halde hazirlanan numune

yakici maddenin yaklasik 75 mm yukarisina yatay olarak yerlesti-
rilir Numunem(her iletken igin bir 2 A sigorta) bir voltaj kaynagina

baglanir ve anma gerilimi test edilir. Bitlin ekranlar ve diger metal
kihflar birlikte baglanir ve topraklanir, iletkenin voltaj kaynagindan

uzak olan ucu, elektrik kontagl yapmasini engellemek igin bir miktar

kivrilir. Alev kaynagi ateslenerek sicaklik kablo seviyesinde en az

750°C’ye kadar yikseltili. Numune 180 dakikalik zaman periyodu
icinde test edilir. Eger test sliresi boyunca 2 A sigortalarindan higbiri
patlamaz ise test basari gerceklesmistir.

EN 50200, VDE 0482-200, BS EN 50200, BS 8434-1, BS 8434-2, IEC 60331-1 ve 2
Mekanik Soklu Akim Suarekliligi

Bu test; alarm, aydinlatma ve haberlesme amacglari icin emniyet

devrelerinde kullanilmasi amaglanan ve yangina karsi kendinden
dayanikhhgi olan kablolar igin uygulanir. Tek bir kablo minumum
blikme yaricapiyla 6zel bir fiber glas duvara monte edilir, 840 °C deki
propan bekiyle yakilir, Test sirasinda kablonun beyan gerilimi iletgen-
lerden gegirilir, her 5 dakikada bir 25 kg bir kuvvetle kablonun bagh
oldugu duvara mekanik sok uygulanir. Test sirasinda gerilim degerleri

korunmalidir. Kablonun dayanim siresi dakika olarak PH 15, PH 30,
PH 60, PH 90, PH 120 arasindadir. .+ C— -
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