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about us

Kuzeyboru was establ�shed �n 2001 w�th the 
v�s�on of a global brand offer�ng �nnovat�ve 
solut�ons for �nfrastructure and superstructure 
p�p�ng systems. Kuzeyboru, wh�ch spec�al�zes �n 
the product�on of p�pes, espec�ally GRP, 
Polyethylene (HDPE), Corrugated and PPR p�pes 
and fitt�ngs, w�th �ts world-class product�on 
fac�l�t�es and w�de product range, offers comp-
rehens�ve solut�ons for �nfrastructure and supers-
tructure projects.

Act�ng w�th a susta�nable product�on approach, 
Kuzeyboru has been a profess�onal solut�on 
partner �n many �nfrastructure and superstructu-
re projects �n 105 countr�es �n 5 cont�nents s�nce 
�ts establ�shment. It has become one of Turkey's 
largest manufacturers �n GRP, Corrugated P�pe, 
HDPE and PPR product groups w�th �ts modern 
fac�l�t�es bu�lt on a total area of 162,336.23 m². 
Hav�ng the t�tle of "The F�rst M�n�stry Cert�fied R&D 
Center" �n the plast�c p�pe sector, Kuzeyboru a�ms 
to develop �nnovat�ve product�on techn�ques, 

process opt�m�zat�on and create an ecosystem 
that can respond qu�ckly to the chang�ng needs 
of the market w�th th�s center. The R&D Center �s 
one of the �mportant bu�ld�ng blocks that contr�-
bute to Kuzeyboru's susta�nable product�on 
targets.

Beyond be�ng a profess�onal solut�on partner, 
Kuzeyboru also makes a d�fference w�th �ts 
projects that add value to soc�ety. In l�ne w�th �ts 
soc�al respons�b�l�ty pr�nc�ples, �t pr�or�t�zes 
women's employment and equal opportun�t�es 
and takes �mportant steps �n th�s field. W�th the 
"Etk�n�z" project, the Company a�ms to create 
soc�al benefit by reduc�ng the env�ronmental 
�mpact of product�on, �ncreas�ng energy effi-
c�ency and develop�ng projects for future eng�-
neer cand�dates. In add�t�on, the Company 
strengthens the place of women �n soc�ety and 
contr�butes to nat�onal sports by support�ng the 
women's volleyball team �n the Sultans League.

162.336,23 m² 

production area

5 continents Export to 

105 countries

Among the 100 fastest

 growing companies 

according to TOBB data

%100 domestic 
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envȇronment  and sustaȇnabȇlȇty
Kuzeyboru holds the TS EN ISO 14001 
Env�ronmental Management System cert�fica-
t�on, emphas�z�ng �ts comm�tment to env�ron-
mental safety. The company pr�or�t�zes health 
and env�ronmental cons�derat�ons �n the deve-
lopment of �ts �nnovat�ve products. Recogn�z�ng 
the env�ronment as a prec�ous treasure, 
Kuzeyboru places s�gn�ficant �mportance on 
susta�nab�l�ty, carbon footpr�nt mon�tor�ng, and 
the use of renewable energy. Kuzeyboru effect�-
vely and effic�ently manages natural resources by 

employ�ng env�ronmentally fr�endly technolo-
g�es. It also ra�ses awareness among �ts employees 
and stakeholders to protect b�od�vers�ty.

Susta�nab�l�ty �s a strateg�c pr�or�ty for Kuzeyboru 
and an �ntegral part of all �ts act�v�t�es. The com-
pany meets �ts energy needs for product�on from 
susta�nable sources, thanks to �ts land-based and 
rooftop solar energy systems.

5

4
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quality

Our Qualȇty Phȇlosophy
We adopt an �nclus�ve management approach 
that empowers leadersh�p at all levels and streng-
thens the �mplementat�on of dec�s�on-mak�ng 
processes and the analys�s of data to make cont�-
nuous �mprovements. Our goal �s to ach�eve 
susta�nable success through operat�onal excellen-
ce and lean product�on, mak�ng the most effect�ve 
use of workforce, processes, and technology.Ku-
zeyboru's qual�ty control process �s composed of 
three ma�n sect�ons to ensure qual�ty at every 
stage of product�on:
Incom�ng Qual�ty Control
Process Qual�ty Control
F�nal Qual�ty Control
1. Incomȇng Qualȇty Control
The process beg�ns w�th the procurement of raw 
mater�als and aux�l�ary suppl�es from external 
sources. Upon del�very, the ordered mater�als are 
subjected to �ncom�ng qual�ty control tests 
accord�ng to the qual�ty control plan and relevant 
product standards. Products that pass the confor-
m�ty tests are labeled w�th an acceptance tag and 
moved to stock areas. Non-conform�ng products 
are �dent�fied w�th a non-conform�ty report, 

transferred to the reject�on area, and returned to 
the suppl�er.

2. Process Qualȇty Control
At the start of product�on, all stages of our mach�-
nery are checked for occupat�onal safety and 
product�on effic�ency. Dur�ng product�on, samples 
from the first output are tested �n our laboratory 
accord�ng to the relevant product standards and 
spec�ficat�ons. Every product produced �s �nspec-
ted �n accordance w�th the qual�ty plan to ensure 
compl�ance w�th customer requ�rements and 
�nternat�onal standards.To ensure traceab�l�ty, 
each product �s permanently marked us�ng laser 
mark�ng. All records related to raw mater�als, 
mach�ne process logs, sample test results, and 
per�od�c �nspect�on outcomes are stored d�g�tally 
and preserved for the durat�on spec�fied �n the 
qual�ty standards.
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Determ�nat�on of D�mens�ons

Determ�nat�on of Dens�ty

Determ�nat�on of Volat�le Matter Content

Determ�nat�on of Mass Melt Flow Rate (MFR)

Determ�nat�on of Tens�le Propert�es

Determ�nat�on of Degree of P�gment or Carbon Black D�str�but�on

Determ�nat�on of Carbon Black by Calc�nat�on and Pyrolys�s

Change �n Length

Determ�nat�on of Res�stance to Internal Pressure

Determ�nat�on of Res�stance to Rap�d Crack Propagat�on (RPC)

Determ�nat�on of R�m St�ffness

Determ�nat�on of R�ng Elast�c�ty

Determ�nat�on of Res�stance to External Impact Along the C�rcumference

Oven Test

LABORATORY TESTS PERFORMED WITHIN THE SCOPE OF ACCREDITATION STANDART

TS EN ISO 3126

TS EN ISO 1183-1 (Metot A)

TS EN ISO 12099

TS EN ISO 1133-1 (Metot A)

TS EN ISO 6259-1, TS EN ISO 6259-3

TS ISO 18553

TS ISO 6964, ASTM D4218

TS EN ISO 2505

TS EN ISO 1167-1, TS EN ISO 1167-2

TS EN ISO 13477

TS EN ISO 9969

TS EN ISO 13968

TS EN ISO 3127

TS ISO 12091

3. Fȇnal Qualȇty Control
Products that pass both the �ncom�ng and 
process qual�ty control stages and are moved to 
stock are subjected to a final qual�ty check before 
sh�pment. At th�s stage, qual�ty control eng�neers 
re-ver�fy compl�ance w�th all qual�ty standards, 
and sh�pment approval �s granted.

Our Accredȇted Testȇng Laboratory
Kuzeyboru Test�ng Laboratory pr�or�t�zes conduc-
t�ng �ts operat�ons �n accordance w�th nat�onal 
and �nternat�onal standards, del�ver�ng results �n 
the shortest t�me poss�ble, us�ng cost-effect�ve 
and techn�cally sound pract�ces. Core pr�nc�ples 
�nclude �mpart�al�ty, �ndependence, �ntegr�ty, 
confident�al�ty, rel�ab�l�ty, and legal compl�ance.T-

he laboratory a�ms to exh�b�t excellent profess�o-
nal pract�ces w�th �ts cont�nuously tra�ned expert 
staff, meet customer expectat�ons at the h�ghest 
level us�ng up-to-date test�ng methods and 
technolog�cally advanced dev�ces, and ensure 
accurate test results us�ng necessary referen-
ce/standard mater�als. Add�t�onally, �t str�ves to 
�mprove test qual�ty through �nterlaboratory 
compar�son measurements and m�n�m�ze 
compla�nts w�th a customer sat�sfact�on-or�ented 
approach.All personnel work �n accordance w�th 
pol�c�es and procedures based on the TS EN 
ISO/IEC 17025 standard. The laboratory manage-
ment �s comm�tted to comply�ng w�th th�s 
standard and pursu�ng cont�nuous �mprovement.
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Kuzeyboru PE p�pe systems are produced from polyethylene (PE) raw mater�al �n compl�ance w�th TS 
EN 12201-1 and TS EN 12201-2 standards. Ava�lable �n var�ous pressure classes and s�zes, these p�pes 
are used �n pressur�zed water supply, sewage, and dra�nage systems due to the�r strength, durab�l�ty, 
ease of appl�cat�on, and super�or res�stance to abras�on, chem�cals, and corros�on.

4. kuzeyboru pe pȇpe systems
4.1. KUZEYBORU PE 100 PIPES

Polyethylene P�pe Tests

Feature Standard Unȇt Value

Molten mass flow rate (MFR) 190°C , 5Kg

Dens�ty

D�mens�onal stab�l�ty (110) °C

Res�stance to �nternal pressure

Elongat�on at break

Determ�nat�on of ox�dat�on �nduct�on 
t�me
Evaluat�on of the degree of d�spers�on 
of p�gment or carbon black

Amount of carbon black

Determ�nat�on of volat�le matter content

Determ�nat�on of res�stance to crack 
propagat�on - Slow crack propagat�on3
test on notched p�pes

Determ�nat�on of res�stance to rap�d crack
propagat�on

TS EN ISO 1133-1

TS EN ISO 1183-1

TS ISO 2505

TS EN ISO 1167-1
TS EN ISO 1167-2

EN ISO 6259-1

TS EN ISO 11357-6

ISO 18553

ISO 6964

TS EN ISO 12099

TS EN ISO 13479

TS EN ISO 13479

g/10 m�n

Kg/m3

"heat�ng t�me:65 m�n”

1000 hours 5.0 MPa 80 °C

100 hours 12.0 MPa 20 °C

200 °C ≥ 20 m�n

%

%

%

1000 hour 80°C 9.2bar

<4,7x nom�nal d�ameter mm

≤ 1,2

≥ 930
Length change shall 
be ≤ %3.

No damage

≥ %350

≥ 20 m�n. No 
decompos�t�on

D�spers�on degree ≤ %3

It shall be between 
2-2.5% by mass
≤%300mg-kg shall be

No damage

≥250 
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SDR 41 
PN 4

SDR 33 
PN 5

SDR 26 
PN 6

SDR 21 
PN 8

Toleranslar (+) *
A* B* O*

S
mm S*

M
kg/m

S
mm S*

M
kg/m

S
mm S*

M
kg/m

0,3

0,3

0,3

0,3

0,4

0,4

0,4

0,4

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,4

1,5

1,7

1,9

2,2

2,4

2,7

3,0

3,4

3,8

6,4

7,2

8,1

9,0

10,8

12,6

14,4

0,3

0,3

0,3

0,3

0,4

0,4

0,4

0,5

0,6

0,6

0,6

0,9

1,0

1,1

1,2

1,4

1,5

1,7

1,9

2,2

2,4

2,7

3,0

3,4

3,8

6,4

7,2

8,1

9,0

10,8

12,6

14,4

1,2

1,2

1,2

1,3

1,4

1,4

1,5

1,6

1,8

2,2

2,5

2,8

3,2

3,6

4,0

4,5

5,0

9,8

11,1

12,5

14,0

15,6

17,5

19,6

22,1

24,9

28,0

31,5

35,0

42,0

49,0

56,0

-

-

-

-

-

-

1,8

1,9

2,3

2,7

3,1

3,5

4,0

4,4

4,9

5,5

6,2

6,9

7,7

8,7

9,8

11,0

12,3

13,7

15,4

17,4

19,6

22,0

24,5

29,4

34,3

39,2

DN
mm

-

-

-

-

-

-

0,3

0,3

0,3

0,4

0,5

0,5

0,5

0,6

0,6

0,7

0,8

0,8

0,9

1,0

1,1

1,2

1,4

1,5

1,7

1,9

2,1

2,3

2,6

3,1

3,6

4,1

-

-

-

-

-

-

0,36

0,45

0,64

0,93

1,22

1,52

1,97

2,46

3,02

3,82

4,79

5,94

7,46

9,49

12,03

15,17

18,89

23,52

29,75

37,86

48,01

60,55

74,98

107,93

146,87

191,80

16

20

25

32

40

50

63

75

90

110

125

140

160

180

200

225

250

280

315

355

400

450

500

560

630

710

800

900

1000

1200

1400

1600

-

-

-

2,0

2,3

2,8

3,4

3,9

4,3

4,9

5,5

6,2

6,9

7,7

8,6

9,7

10,9

12,3

13,8

15,3

17,2

19,3

21,8

24,5

27,6

30,6

36,7

42,9

49,0

-

-

-

0,3

0,4

0,4

0,5

0,5

0,6

0,6

0,7

0,8

0,8

0,9

1,0

1,1

1,2

1,4

1,5

1,7

1,9

2,1

2,3

2,6

2,9

3,2

3,8

4,4

5,0

-

-

-

0,39

0,54

0,78

1,16

1,50

1,86

2,40

3,04

3,81

4,74

5,88

7,35

9,32

11,78

15,01

18,90

23,31

29,34

37,01

47,04

59,58

75,47

92,96

133,73

182,28

237,89

S
mm S*

M
kg/m

-

-

-

-

2,0

2,5

2,9

3,5

4,2

4,8

5,4

6,2

6,9

7,7

8,6

9,6

10,7

12,1

13,6

15,3

17,2

19,1

21,4

24,1

27,2

30,6

34,4

38,4

45,9

53,5

61,2

-

-

-

-

0,3

0,4

0,4

0,5

0,6

0,6

0,7

0,8

0,8

0,9

1,0

1,1

1,2

1,4

1,5

1,7

1,9

2,1

2,3

2,6

2,9

3,2

3,9

4,0

4,5

5,5

6,3

-

-

-

-

0,30

0,47

0,65

0,94

1,38

1,79

2,26

2,96

3,70

4,59

5,77

7,16

8,94

11,37

14,40

18,26

23,09

28,49

35,75

45,29

57,61

73,02

92,35

114,55

164,30

223,43

292,10

-

-

-

-

2,0

2,4

3,0

3,6

4,3

5,3

6,0

6,7

7,7

8,6

9,6

10,8

11,9

13,4

15,0

16,9

19,1

21,5

23,9

26,7

30,0

33,9

38,1

42,9

47,7

57,2

66,7

76,2

-

-

-

-

2,3

0,3

0,4

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,6

1,7

1,9

2,2

2,4

2,7

3,0

3,3

3,7

4,2

4,7

5,2

5,8

6,5

-

-

-

-

0,24

0,36

0,57

0,81

1,16

1,74

2,25

2,81

3,69

4,64

5,75

7,26

8,89

11,18

14,10

17,86

22,72

28,81

35,56

44,51

56,24

71,52

90,58

114,77

141,83

203,39

276,21

360,37

: Pipe outside diameter tolerance with normal tolerance, mm. (+ in.)
: Precision tolerance pipe outside diameter tolerance, mm. (in + )
: Tube ovality tolerance, mm. (in +)
: Wall thickness tolerance, mm. (in +)

A*
B*
O*
S*

: Standard Length Ratio = Outside Diameter / Wall Thickness
: Outer Diameter
: Wall Thickness
: Letters preceded by a * indicate tolerances

SDR*
DN*
S*
*
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SDR 17 
PN 10

SDR 13,6 
PN 12,5

SDR 11 
PN 16

SDR 9 
PN 20

SDR 7,4 
PN 25

SDR 6 
PN 32

S
mm S*

M
kg/m

S
mm S*

M
kg/m

S
mm S*

M
kg/m

S
mm S*

M
kg/m

S
mm S*

M
kg/m

S
mm S*

M
kg/m

-

-

-

2,0

2,4

3,0

3,8

4,5

5,4

6,6

7,4

8,3

9,5

10,7

11,9

13,4

14,8

16,6

18,7

21,1

23,7

26,7

29,7

33,2

37,4

42,1

47,4

53,3

59,3

71,1

83,0

94,8

-

-

-

0,3

0,4

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,5

1,6

1,8

2,0

2,3

2,5

2,8

3,1

3,5

3,9

4,4

4,9

5,5

6,1

6,8

7,6

8,5

-

-

-

0,19

0,29

0,45

0,71

1,01

1,45

2,15

2,74

3,44

4,50

5,69

7,02

8,90

10,91

13,70

17,35

22,09

27,91

35,36

43,70

54,74

69,33

87,97

111,55

141,11

174,39

248,56

337,82

440,55

-

-

2,0

2,4

3,0

3,7

4,7

5,6

6,7

8,1

9,2

10,3

11,8

13,3

14,7

16,6

18,4

20,6

23,2

26,1

29,4

33,1

36,8

41,2

46,3

52,2

58,8

66,1

73,4

88,2

102,9

117,5

-

-

0,3

0,4

0,5

0,5

0,6

0,7

0,8

1,0

1,1

1,2

1,3

1,5

1,6

1,8

2,0

2,2

2,5

2,8

3,1

3,5

3,8

4,3

4,8

5,4

6,0

6,7

7,5

9,0

10,4

11,9

-

-

0,15

0,23

0,36

0,54

0,87

1,23

1,76

2,60

3,35

4,20

5,48

6,96

8,53

10,83

13,34

16,72

21,19

26,87

34,07

43,16

53,25

66,81

84,45

107,28

136,09

172,29

212,64

324,0

462,8

616,4

-

2,0

2,3

3,0

3,7

4,6

5,8

6,8

8,2

10,0

11,4

12,7

14,6

16,4

18,2

20,5

22,7

25,4

28,6

32,2

36,3

40,9

45,4

50,8

57,2

64,5

72,6

81,7

90,8

-

0,3

0,4

0,4

0,5

0,6

0,7

0,8

1,0

1,1

1,3

1,4

1,6

1,8

2,0

2,2

2,4

2,7

3,0

3,4

3,8

4,2

4,7

5,2

5,9

6,7

7,4

8,3

9,2

-

0,11

0,17

0,27

0,42

0,66

1,04

1,46

2,11

3,13

4,06

5,06

6,64

8,40

10,36

13,00

16,12

20,21

25,58

32,47

41,23

52,21

64,42

80,70

102,25

129,97

162,8

207,5

261,3

2,0

2,3

3,0

3,6

4,5

5,6

7,1

8,4

10,1

12,3

14,0

15,7

17,9

20,1

22,4

25,2

27,9

31,3

35,2

39,7

44,7

50,3

55,8

62,5

70,3

79,3

89,3

0,3

0,4

0,4

0,5

0,6

0,7

0,9

1,0

1,2

1,4

1,6

1,7

1,9

2,2

2,4

2,7

2,9

3,3

3,7

4,1

4,6

5,2

5,7

6,3

7,2

8,1

9,1

0,09

0,13

0,21

0,32

0,50

0,78

1,25

1,75

2,53

3,76

4,87

6,09

7,94

10,04

12,42

15,72

19,32

24,28

30,72

39,01

49,49

62,66

77,22

96,43

132,5

149,0

200,2

2,3

3,0

3,5

4,4

5,5

6,9

8,6

10,3

12,3

15,1

17,1

19,2

21,9

24,6

27,4

30,8

34,2

38,3

43,1

48,5

54,7

61,5

0,3

0,4

0,5

0,6

0,7

0,8

1,0

1,2

1,4

1,7

1,9

2,1

2,3

2,6

2,9

3,2

3,6

4,0

4,5

5,0

5,6

6,3

0,11

0,16

0,24

0,38

0,60

0,93

1,46

2,08

2,99

4,47

5,76

7,23

9,42

11,91

14,73

18,61

22,98

28,82

36,48

46,25

58,75

74,32

3,0

3,4

4,2

5,4

6,7

8,3

10,5

12,5

15,0

18,3

20,8

23,3

26,6

29,9

33,2

37,4

41,5

46,5

52,3

59,0

0,4

0,5

0,6

0,7

0,8

1,0

1,2

1,4

1,7

2,0

2,2

2,5

2,8

3,1

3,5

3,9

4,3

4,8

5,4

6,0

0,12

0,18

0,28

0,45

0,70

1,08

1,69

2,43

3,51

5,22

6,74

8,45

11,03

13,94

17,21

21,79

26,87

33,71

42,66

54,19
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4.2. PE 80 NATURAL GAS PIPES
Kuzeyboru manufactures natural gas p�pes from PE 80 and PE 100 raw mater�als. These polyethylene 
p�pes, su�table for pressur�zed p�pe appl�cat�ons, are ava�lable �n yellow, orange, and black colors. Due to 
the�r flex�b�l�ty, they exh�b�t �mpact res�stance at low temperatures. The p�pes are ava�lable �n d�ameters 
rang�ng from Ø16-630 mm, w�th standard lengths of 6 m, 13.5 m, or 11.8 m. For smaller d�ameters, co�ls 
can be produced up to 100 meters �n length. Add�t�onally, the lengths of both co�ls and stra�ght p�pes 
can be adjusted accord�ng to customer requ�rements.

Dens�ty

Test name

Tests Conducted on PE80-100 
Natural Gas P�pes �n Our Accred�ted Laboratory

Parameters 

Mfr (Raw Mater�al)

Mfr (P�pe)

Elongat�on at Break

Hydrostat�c Strength

Ox�dat�on Induct�on T�me

Carbon Black Amount

P�gment D�str�but�on

Res�stance to Slow Crack 
Growth (Cone Test)

Res�stance to Slow Crack 
Growth (Notch Test)

Determ�nat�on of Volat�le 
Matter ContentDens�ty

≥ 930 kg/m3

0,2 ≤ mfr ≤ 1,4

The d�fference compared to 
the raw mater�al should be 
at most 20%.

≥ %350
No damage should be 
observed on the test 
p�ece dur�ng the test per�od.
≥ 20 m�n

≥ 20 m�n

% 2- 2,5

Grade ≤ 3 D�str�but�on 
DegreeA1, A2, A3 or It
 should be B.

10 mm- day

Dur�ng the exper�ment part 
of any no damage should be
observed.

pc ≥ 1,5 MOP
pc = 3,6 pc,s4 + 2,6

Mfr (Raw Mater�al) ≤ 350 mg/kg

Method

23 °C

5 Kg, 190 °C, 10 m�n.

5 Kg, 190 °C, 
g/10 dk. M�n

23 °C

100 hours 20°C  
165 hours 80 °C 
1000 hours 80 °C          

15 mg ± 2, 190 °C, 
W�th oxygen

550 °C / 900 °C

150 ~ 210 °C

e ≤ 5 mm

e ≤ 5 mm

0 °C

“65dk/m�n105 °C”

EN ISO 1183-1
EN ISO 1133

EN ISO 1133

"EN ISO 6259-1
ISO 6259-3"

EN ISO 1167-1  
EN ISO 1167-2

ISO 11357-6

ISO 6964

ISO 18553

ISO 13480

EN ISO 13479

EN ISO 13477

EN 12099
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Natural Gas P�pe S�zes and Tolerances (HDPE 80, HDPE 100)

DN 
(mm) 

Tolerans (+)*

A*

16

20

25

32

40

50

63

75

90

110

125

140

160

180

200

225

250

280

315

355

400

450

500

560

630

0,3

0,3

0,3

0,3

0,4

0,4

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,4

1,5

1,7

1,9

2,2

2,4

2,7

3,0

3,4

3,8

B* C*

0,3

0,3

0,3

0,3

0,4

0,4

0,4

0,5

0,6

0,6

0,6

0,9

1,0

1,1

1,2

1,4

1,5

1,7

1,9

2,2

2,4

2,7

3,0

3,4

3,8

1,2

1,2

1,2

1,3

1,4

1,4

1,5

1,6

1,8

2,2

2,5

2,8

3,2

3,6

4,0

4,5

5,0

9,8

11,1

12,5

14,0

15,6

17,5

19,6

22,1

SDR17,6

S

2,3

2,3

2,3

2,3

2,3

2,9

3,6

4,3

5,2

6,3

7,1

8,0

9,1

10,3

11,4

12,8

14,2

15,9

17,9

20,2

22,8

25,6

28,4

31,9

35,8

m
kg/m

0,4

0,4

0,4

0,4

0,4

0,4

0,5

0,6

0,7

0,8

0,9

0,9

1,1

1,2

1,3

1,4

1,6

1,7

1,9

2,2

2,4

2,7

3,0

3,3

3,7

0,11

0,14

0,17

0,22

0,27

0,43

0,68

0,96

1,40

2,07

2,65

3,34

4,34

5,53

6,80

8,59

10,59

13,28

16,82

21,39

27,20

34,36

42,36

53,29

67,28

SDR17

S
mm
2,3

2,3

2,3

2,3

2,4

3,0

3,8

4,5

5,4

6,6

7,4

8,3

9,5

10,7

11,9

13,4

14,8

16,6

18,7

21,1

23,7

26,7

29,7

33,2

37,4

m
kg/m 

0,4

0,4

0,4

0,4

0,4

0,4

0,5

0,6

0,7

0,8

0,9

1,0

1,1

1,2

1,3

1,4

1,6

1,7

1,9

2,3

2,5

2,8

0,0

3,5

3,9

0,11

0,14

0,17

0,22

0,29

0,45

0,71

1,01

1,45

2,17

2,76

3,47

4,53

5,75

7,10

8,99

11,04

13,86

17,57

22,34

28,28

35,84

44,30

55,45

70,29

SDR11 

S
mm

3

3

3

3

3,7

4,6

5,8

6,8

8,2

10,0

11,4

12,7

14,6

16,4

18,2

20,5

22,7

25,4

28,6

32,2

36,3

40,9

45,4

50,8

57,2

S*
m

kg/m

0,4

0,4

0,4

0,4

0,5

0,6

0,7

0,8

1,0

1,2

1,3

1,4

1,6

1,8

2,0

2,2

2,4

2,7

3,0

3,4

3,8

4,2

4,6

5,2

5,8

0,14

0,18

0,22

0,29

0,44

0,69

1,09

1,52

2,20

3,28

4,25

5,30

6,97

8,81

10,86

13,76

16,93

21,22

26,87

34,10

43,31

54,90

67,71

84,86

107,50

mm S* S*
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4.3 MARINE DRAINAGE PIPES (DREDGING PIPES)

Our mar�ne dra�nage p�pes are produced from HDPE 
mater�al ,  and when used w�th Kuzeyboru's 
connect�on equ�pment and flange adapters, no 
chem�cal or phys�cal �ssues ar�se. These p�pes are 
des�gned to w�thstand harsh cond�t�ons at sea and on 
sh�ps, offer�ng h�gh abras�on res�stance. Due to the�r 
UV add�t�ves, the p�pes are produced �n black and are 
protected from harmful sunl�ght, ensur�ng long 
durab�l�ty. Our cert�fied weld�ng teams expertly jo�n 
p�pes w�th the same chem�cal propert�es. The steel 
flanges we use are custom-made and offer a l�ghter, 
more pract�cal use w�th standard hole numbers.

P ȇ p e  F l o a t a t ȇ o n  B u o y  F e a t u r e s
Floatat�on buoys are used for float�ng plast�c p�pes 
when operat�ng a d�scharge mach�ne. These buoys 

P�pe Floatat�on Buoys D�mens�onal Table

Nom�nal D�ameter
mm

OD
mm

 ID

mm 

Inc Lenght

mm

We�ght

kg s

are spec�ally manufactured accord�ng to the 
requ�red buoyancy force or des�red d�ameters. 
In case of cracks dur�ng operat�on, the p�pes are 
filled w�th foam-EPS to prevent s�nk�ng. They 
can be safely used w�th corros�on-res�stant 
bolts and nuts. The con�cal des�gn reduces 
fr�ct�on dur�ng float�ng. The buoys can be used 
w�th or w�thout foam fill�ng. The t�ght-fitt�ng 
corner bolts secure the buoys firmly to the p�pe. 
The �nternal configurat�on prov�des a versat�le 
gr�pp�ng surface that d�rects flu�ds pass�ng 
between the p�pe and the float, �ncreas�ng the 
contact area w�th the p�pe. Th�s system does 
not requ�re rubber or add�t�onal seals. The 
buoys can be stacked for storage or transport. 
Profiles �nterlock to lock and prov�de easy 
assembly.

250

315

355

400

450

500

560

10”

12”

14”

16”

18”

20”

22”

750

850

850

850

850

1175

1175

260

325

365

410

460

515

575

750

1100

1100

1100

1100

1100

1100

34

54

54

54

54

100

100
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4.4 PERFORATED (HOLED) PE 100 PIPES

PE100 p�pes, wh�ch are pressure-res�stant, are perforated (dr�lled or slot-opened) and can carry 
groundwater or leachate from waste fac�l�t�es under the ground for many years w�thout crush�ng or 
break�ng. When jo�ned us�ng butt fus�on or electrofus�on methods, the jo�nts are h�ghly durable. 
Kuzeyboru spec�al�zes �n the perforat�on (dr�ll�ng or slot open�ng) of PE100 p�pes and the�r jo�n�ng on-
s�te us�ng butt fus�on or electrofus�on methods. Based on customer requ�rements, we perform dra�nage 
calculat�ons regard�ng hole d�ameter, number, p�pe d�ameter, and wall th�ckness to prov�de the most 
su�table products.

4.4.1 Applȇcatȇons of Perforated Draȇnage Pȇpes

· Collect�on of leachate �n sol�d waste (landfill) fac�l�t�es

•Collect�on of excess groundwater �n agr�cultural areas

•Land reclamat�on of swampy or marshy lands

•Collect�on and dra�nage of water from deep foundat�ons of bu�ld�ngs

•Infrastructure �n sports fields, such as soccer complexes

•Dra�nage of embankments on h�ghways

630

560

700

750

800

24”

26”

28”

30”

32”

1300

1300

1550

1550

1700

650

785

715

765

820

1300

1300

1300

1300

1300

150

150

200

200

225
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40

50

63

75

90

110

125

140

160

180

200

225

250

280

315

355

400

450

500

560

630

710

800

900

1000

1200

1400

1600

2

2,5

3

3

3,5

3,5

3,5

4

4,5

4,5

5

5

5,5

5,5

8

8

10

10

10

12

12

12

12

12

12

14

14

16

4

4

4

4

4

4

4

4

4

4

4

6

6

6

6

6

6

6

6

6

6

6

6

6

8

8

8

8

6

6

6

6

6

8

8

8

8

8

8

10

10

12

12

12

14

14

16

16

18

20

22

24

24

24

24

24

DN Nom�nal 
d�ameter (mm)

Number of standard 
holes �n the per�meter

Number of holes �n
 the per�meter (max)

Standard Hole 
D�ameter mm

Number of Sl�ts �n
 Surround�ngs (max)

4

4

4

4

4

4

4

4

4

4

4

4

4

4

6

6

6

6

6

6

6

6

6

6

8

8

10

10

1

1

1,5

1,5

2

2

2

2

2

2

2

2

2

2

2,5

2,5

2,5

3

3

3

3,5

3,5

4

4

5

5

5

6

Standard Slot 
W�dth mm

PE 100 Perforated Pȇpe Dȇmensȇons Table (Full Tunnel)
Standard Sl�t 
Length mm

10

12

15

18

20

20

22

22

25

25

25

25

25

30

30

30

35

35

35

40

40

45

50

55

60

65

70

75

For the Half Tunnel, half of the hole and slot number values   g�ven can be taken �nto account.
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4.5. HDPE PRE-INSULATED PIPES

Standard pre-�nsulated p�pes cons�st of three 
ma�n mater�als. The carr�er p�pes are made of steel, 
copper, or plast�c-based mater�als, depend�ng on 
the flu�d be�ng transported. The cas�ng p�pes are 
produced from h�gh-dens�ty polyethylene (HDPE) 
raw mater�al w�th UV res�stance and 100% water 
�mpermeab�l�ty. Between the carr�er and cas�ng 
p�pes, a polyurethane-based �nsulat�on mater�al �s 
placed, wh�ch acts to prevent heat loss.

4.5.1 HDPE Pre-Insulated Pȇpe 
Features

Areas of Use:

•Geothermal d�str�ct heat�ng and cool�ng projects   

•F�re l�nes

•Central heat�ng systems, satell�te towns, hous�ng 
complexes

•Gallery or underground appl�cat�ons

•Industr�al fac�l�t�es, greenhouse appl�cat�ons, gas 
and o�l p�pel�nes

•Hotel and tour�sm fac�l�t�es

•Un�vers�t�es, m�l�tary �nstallat�ons, water l�nes

• Sh�p �nstallat�ons and many other areas

< 0,5 mm >%88 ≥0,3 N/mm2

Average Cell
 S�ze

Hol�st�c Dens�ty Closed CellCore Dens�ty Compress�on 
Strength

≥0,12 N/mm2 ≥0,20 N/mm2

Ax�al Shear 
Strength

Along the 
Per�meter Shear Strength

<0,026 W/Mk

Polyurethane Features:

Thermal Conduct�on 
Coeff�c�ent

≥60 kg/m3 ≥80 kg/m3

HDPE P�pe (Cas�ng P�pe) Features:    

0,43 W/Mk ≥0,930g/cm3 2,6

Thermal Conduct�v�ty
Coeff�c�ent

Surface 
Res�stance

Dens�ty
Volume 

Res�stance

Relat�ve 
Permeab�l�ty

1,9j/gC >20kV/mm

Ozgul 
Heat

Electr�cal 
Strength

10 Mpa

MRS
(M�n�mum Requ�red 

Strength)

>1013 m >1015
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HDPE Pre-Insulated Thermal P�pes Features

In Concrete Channels and Galler�es
S�nce the cas�ng p�pe �s seamless and drawn from an extruder mach�ne, 
no water can penetrate the polyurethane mater�al. The �nsulat�on mater�al's l
�fespan �s a m�n�mum of 30 years.

Pre-Insulated System

Heat Loss: 30 years (at 120°C cont�nuous serv�ce temperature).

Solut�on for Thermal Expans�on No corros�on occurs on the carr�er p�pe due to external factors.

Serv�ce L�fe Only jo�nt labor �s requ�red.

Corros�on No corros�on occurs on the carr�er p�pe due to external factors.

Insulat�on L�fespan 30 years (at 120°C cont�nuous serv�ce temperature).

F�eld Labor Only jo�nt labor �s requ�red.

Installat�on T�me Installat�on t�me �s halved compared to convent�onal systems.

Insulat�on Type Spec�al polyurethane, the best �nsulat�on mater�al, �s used.

Cas�ng P�pe
The cas�ng p�pe �s seamless polyethylene, mak�ng leakage �mposs�ble. 
Polyethylene �s res�stant to corros�on and �mpacts.

Leak Detect�on Systems
If requ�red, leak detect�on w�res can be �nstalled �ns�de the p�pes to 
p�npo�nt leak locat�ons w�th a prec�s�on of ±1 to ±2 meters �n a 10 km 
network.

Homogeneous Heat D�str�but�on Homogene�ty �s ma�nta�ned �n the �nsulat�on th�ckness.

Var�ety of Accessor�es Homogene�ty �s ma�nta�ned �n the �nsulat�on th�ckness.

Product�on Standard:
Manufactured accord�ng to the EN253 standard, establ�shed by
European manufacturers w�th 30 years of exper�ence.
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DN 20 - 1600 mm

High-Density 
Polyethylene
Water and Gas 
Systems

Product

Diameter

Material

Application

EF Sleeve

DN 140 - 1600 mm

High-Density 
Polyethylene
Water and Irrigation 
Pipe Systems

Flange Adapter

DN110 - 90 / 
1600 - 500 mm
High-Density 
Polyethylene
Water and Gas 
Systems

EF Elbow 90°

DN 63 - 315 mm

High-Density 
Polyethylene
Water and Irrigation 
Pipe Systems

Elbow 90°

Dn25 - 315 mm

High-Density 
Polyethylene
Water and Gas 
Systems

EF Equal TEE

DN 63 - 315 mm

High-Density 
Polyethylene
Water and Irrigation
Pipe Systems

Equal TEE

DN63 - 315 mm

High-Density 
Polyethylene
Water and Irrigation 
Pipe Systems

Elbow 45°

DN 40 - 20 / 
450 - 63 mm
High-Density 
Polyethylene
Water and Gas 
Systems

EF Service TEE

DN 20 - 900 mm

High-Density 
Polyethylene
Water and Irrigation 
Pipe Systems

Reduction

DN63 - 20 /
280 - 63 mm
High-Density 
Polyethylene
Water and Gas 
Systems

EF Flanged Service
TEE

DN 90 - 315 mm

High-Density 
Polyethylene
Water and Irrigation 
Pipe Systems

Cross TEE

5. polyethylene fittȇngs
Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on
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DN110 - 90 / 
1600 - 500 mm
High-Density 
Polyethylene

EF Saddle

DN110 - 90 / 
1600 - 500 mm

EF Elbow 45°

DN 20 - 450 mm

End Cap 

DN25 - 315 mm

EF Cap

DN 63 - 315 mm

Water and Irrigation 
Pipe Systems

Unequal Tee

DN31 - 20 / 
125 - 110 mm

EF Reduction

5.1 STEEL TRANSITION FITTINGS 

DN 20 - 500 mm

Pe100 - Steel

Steel Transition Fitting

DN 26 - 63 mm

Pe100 - Steel - Brass

Solid Brass Transition 
(Internal Thread)

Water and Gas 
Systems

H�gh-Dens�ty 
Polyethylene
Water and Gas 
Systems

H�gh-Dens�ty 
Polyethylene
Water and Gas 
Systems

H�gh-Dens�ty 
Polyethylene

H�gh-Dens�ty 
Polyethylene
Water and Gas 
Systems

H�gh-Dens�ty 
Polyethylene
Water and Gas 
Systems

Water and Gas 
Systems

Water and Gas 
Systems

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

DN 20 - 1200 mm

PE100 - Steel - Brass
Water and Gas 
Systems

Steel FlangeProduct

D�ameter

Mater�al

Appl�cat�on

DN 26 - 63 mm

Pe100 - Steel - Brass

Sol�d Brass Trans�t�on 
(External Thread)

Water and Gas 
Systems

Product

D�ameter

Mater�al

Appl�cat�on
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5.2 GARMENT FITTINGS

Elbow 45°

DN 20 - 1600 mm

High-Density 
Polyethylene

Irrigation Systems

Y Fitting

DN 20 - 1600 mm

High-Density 
Polyethylene

Irrigation Systems

Cross TEE

DN 20 - 1600 mm

High-Density 
Polyethylene

Irrigation Systems

Equal TEE

DN 20 - 1600 mm

Irrigation Systems

Reduction

DN 20 - 1600 mm

Irrigation Systems

Elbow 90°

DN 20 - 1600 mm
High-Density 
Polyethylene

H�gh-Dens�ty 
Polyethylene

Water and Gas 
Systems

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

Product

D�ameter

Mater�al

Appl�cat�on

H�gh-Dens�ty 
Polyethylene
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6. methods for merging
6.1. WELDİNG JOİNİNG METHODS
6.1.1. Butt Welding Method

The butt welding method is a process in which the pipe ends are trimmed and then pressed together 
under a specific temperature and pressure using a butt welding machine. This method is applied in 
accordance with the DVS 2207 standard and is especially recommended for diameters larger than 
Ø63. The pipe ends are heated with a resistance plate under specified pressure and time intervals, and 
the surfaces are fused and cooled.

Advantages:
·No need for additional fittings. 
·Elbows and "T" fittings can be produced.
The process is simple and cost-effective.
The internal and external lips enhance safety.

Process Steps:
Pipes are placed and compressed in the machine.
Surfaces are trimmed and inspected.
The heating plate is applied.
After removing the plate, the pipes are joined and cooled.

Pඈpe Heater Surface

Preheatඈng 

Source Connectඈon
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Parameters for Butt Welding

Thickness 

(mm)

Lip Height 

(mm)

Pre-heating

 Time (T2)

Adjustment 

Time (s)

Welding 

Time (s)

Cooling 

Time (s)

4,5

4,5-7

7-12

12-19

19-26

26-37

37-50

50-70

0,5

1

1,5

2

2,5

3

3,5

4

55

55-84

84-135

135-207

207-312

312-435

435-600

600-792

5

5-6

6-8

8-10

10-12

12-16

16-20

20-25

7

7-11

11-18

18-28

28-40

40-55

55-75

75-100

5

5-6

6-8

8-11

11-14

14-19

19-25

25-35

Butt Welding Machines

Pipe Length

40 - 160

63 - 160

75 - 250

90 - 315

180 - 500

200 - 450

315- 630

500 - 800

710 - 1000

710 - 1200

710 - 1200

Mater�al Type

P�pe Pressure Class:

Heat�ng Power

Tr�mm�ng Power

Electr�cal System

Total Power Consumpt�on

Hydraul�c Power

Work�ng Pressure

Requ�red Generator Power

Work�ng Temperature:

Hydraul�c O�l

Technical Specifications

PE - PP - PVDF

PN 32

220 V - 1,5 kW
380 V - 16 kW
380 V - 24 kW

220 V - 0,81 kW
380 V - 3 kW
380 V - 2,2 kW

S�ngle Phase 
Three  Phase

3,00 kW
21,20 kW
30,20 kW

380 V - 2,2 kW

150 Bar
200 Bar

4 kW
30 kW
50 kw

(-40 C ° ~ + 40 C °)

Hydraul�c 46/1 lt

Half of the hole and slot number values g�ven for Half Tunnel can be cons�dered 
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6.1.2 Electrofusion Welding Method

The electrofusion welding method involves heating the internal heating resistors in the fusion fitting 
using an electrical current. In this method, pipes are placed inside the electrofusion fittings, and an 
electric current is applied to the resistance wires with a welding machine. The inner surface of the 
fitting is raised to its melting temperature, and thus, the HDPE pipes are joined with the fittings. The 
electrofusion welding method is performed in accordance with the DVS 2207 standard.

Advantages:
·Direct exit from the main pipe can be obtained.
·Applicable in tight spaces and does not require excavation or backfilling

Considerations for Electrofusion Welding:
·The materials being welded should have the same parametric values.
·The working environment must be clean, and surfaces should be protected from rain, snow, mud, and 
oils. The surface should not be touched by hand. The permissible ambient temperature for 
electrofusion is between 5°C and 45°C.

electrofusඈon machඈne

electrofusඈon sleeve 

resඈdence wඈres 

Pe100 PİPE

Pe100 PİPE
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EF Welding Machines 
Technical spesification

Output Voltage

Nom�nal Voltage

Frequency

Power

Max. Current

Operat�ng Temperature

Memory

Protect�on Class

D�mens�ons

Source Cable Length

Operat�ng Mode

8-48 V

230 V

50/60 Hz

2800 VA (80% dutry cy.)

120 A

-20+60°C 

1800 Kayıt

IP54

545x435x230

4 mt

Barkod

6.2. FLANGED JOINT METHOD
The steel ring, known as the flange, is placed at the end of the PE pipeline, and then a PE fitting, which 
has a flange adapter, is welded to the pipe using the butt welding method. The two pipe ends are 
brought together, and a gasket is placed between them. Then, the flanges are connected using bolts 
and nuts. A key point to note is that the bolts should be tightened in a crosswise pattern, not in a circular 
sequence. Tightening the bolts correctly ensures that the pipeline does not pull apart and prevents 
excessive loading.

6.3. COUPLING ADAPTER JOINING METHOD
Coupling adapters are recommended for connecting pipes with a diameter smaller than 125mm. To 
connect pipes with a coupling adapter, the ends of the pipes are cut perpendicular to their axes and 
then tapered at a certain angle. The pipes are then pushed into the coupling until they reach the 
protrusion inside. Afterward, the nuts are hand-tightened to complete the connection.

HDPE100PİPE

UPSTREAM 
RESOURCE
MERGING 

FLANSH ADAPTER

STEEL FLANSH

CONTAIN

STUD + NUT

JOINING WITH EF SLEEVE 

PIPE HOLDER

NUT
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Storage Guidelines
7.1. THINGS TO CONSIDER DURING STOCKING
During Storage:
1.Prevent Ovalization: Due to the flexible nature of polyethylene pipes, if pipes are stacked for an extended 
period, the lower pipes may be crushed. Therefore, it is important to stack the pipes properly and avoid 
overloading to prevent flattening.
2.Protection from Sunlight: Polyethylene pipes can be damaged when exposed to UV rays for prolonged 
periods. Therefore, it is recommended to store the pipes in shaded areas or covered with UV-protective 
covers to prevent direct sunlight exposure.
3.Storage on Flat Surface: The ground on which the pipes are placed must be flat and clean. Sharp objects 
like stones or nails on the ground can damage the pipes. Additionally, wooden pallets or similar materials 
should be placed underneath the pipes to prevent direct contact with the ground.
4.Stacking Height: During stacking, the pipe diameters should be considered. Larger diameter pipes should 
be placed at the bottom, and the stacking height should not exceed 1.5 meters

7.2. THINGS TO BE CONSIDERED DURING TRANSPORTATION
During Transportation:
1.Proper Loading: Pipes must be placed properly on trucks or trailers to prevent them from colliding or 
getting crushed during transportation. Protective materials should be used between pipes when necessary.
2.Protection of Fittings: Flanges, couplings, and other fittings should be properly protected during 
transportation, and separate handling setups should be used for these components.
3.Protection from Shaking: To prevent movement and excessive shaking of the pipes during transportation, 
loads must be securely fastened, and straps or other securing materials should be used.
4.Forklift Usage: When using a forklift, the pipes should be lifted from the center to maintain balance.
5.Telescope Loading: During telescopic loading, smaller diameter pipes should be placed inside larger 
diameter pipes. Care should be taken to ensure that the pipe ends are not damaged..

7.3. PE 100 PIPE AND PE 100 COIL PIPE LOADING CHART
Consȇderatȇons for Vehȇcle Sȇzes:
S�nce veh�cle s�zes are not standard�zed, certa�n challenges ar�se dur�ng load�ng and transportat�on. Therefore, 
when us�ng the follow�ng tables, attent�on should be pa�d to the veh�cle-spec�f�c measurements. It has been 
observed that the length of the veh�cle beds var�es depend�ng on the type of veh�cle.

Vechİle type

Small-truck

truck

Lenght 

6,80 - 7,40 meter

12,00 - 13,60 meter

Internal Heȇght

2,60 - 3,00 meter

2,60 - 3,00 meter

 Wȇdths

2,38 - 2,55 meter

2,38 - 2,55 meter

Tak�ng these changes �nto account, the d�mens�ons of each veh�cle's chass�s should be carefully checked and loaded 
accord�ngly. should be done. Thus, poss�ble problems can be m�n�m�zed.

Truck Veh�cle Types:
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PE100 PIPE
DN Small-trucks pcs  

(p�pe lenght 5-7,8M)
Trucks pcs  

(P�pe Lenght 12-13,5M)

1600

1400

1200

1000

900

800

710

630

560

500

450

400

355

315

280

250

225

200

180

160

140

125

110

1

3

4

5

6

10

12

15

20

24

30

42

48

63

80

108

130

180

208

270

357

456

720

1

3

4

5

6

10

12

15

20

24

30

42

48

63

80

108

130

180

208

270

357

456

720

P100 COIL
DN TRUCK NUMBER 

(PIPE LENGTH 12-13.5M)

20

25

32

40

50

63

75

90

110

125

400

350

220

140

60

60

30

25

21

18

Each coİl caltulated as 100 meter 
Trucks lenght  13,6 meter.
Note: The co�l p�pes are calculated based on a length of 100 meters, and the tra�ler length �s cons�dered to be 13.6 meters.
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8. auxȇlȇary products
8.1. VALVES AND CAST IRON COMPONENTS

Gate valves are designed to stop the flow of fluid within a pipeline by means of a gate-like closure element. The gate is operated 
via a threaded stem mounted inside the valve body, enabling vertical motion to open or close the valve. Sealing is ensured by 
bushings installed on the body and gate. These valves are suitable for non-abrasive fluids and liquid fuel installations. They are not 
intended for flow control or throttling purposes.

F4 Valve

50 - 500 mm

PN 10 - 16 - 25

50 - 400 mm

PN 10 - 16 - 25

Product

D�ameter

Pressure Class

F5 Metal Seated Gate Valve

F4 Elastomer Gate Valve

F5 Metal Seated Gate Valve

F4 Elastomer Gate Valve

F5 Metal Seated 
Gate ValveD�ameter

Product

D�ameter

Pressure Class

Product

D�ameter

Pressure Class

Product

D�ameter

Pressure Class

F4 Metal Seated 
Valve
50 - 350 mm

PN 10 - 16 - 25

F4 Metal Seated 
Valve

50 – 400 mm

PN 10 – 16 – 25

8.1.1. Gate Valves 
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8.1.3. Aboveground Fȇre Hydrant

Installed on pressurized water networks, aboveground hydrants provide one or more hose connections 
for fire-fighting. The assembly consists of a spindle, spring-loaded check valve, hose couplings, and a 
cast main body. Operated using a hydrant key, the valve opens counterclockwise and closes clockwise. 
The valve closes in the direction of the water flow for better sealing and less turbulence, minimizing 
pressure loss and extending product life. When closed, the spring valve automatically drains any 
remaining water—especially useful in freezing conditions

Product

D�ameter

Appl�cat�on

Above Ground Hydrate

80 - 100 mm

Standard Aboveground F�re Hydrant

Spr�ng Type Aboveground F�re Hydrant

Spr�ng-Loaded 
Aboveground F�re Hydrant

80 - 100 mm

Kısa - Orta - Uzun

Product

D�ameter

Appl�cat�on

Short – Med�um – Long 

Almaç Valve

100 - 150 mm

PN 10 - 16

8.1.2. Agrȇcultural Irrȇgatȇon Valve {Almaç}

Used �n agr�cultural pressur�zed �rr�gat�on systems, these valves have a s�mple structure and allow water 
�ntake d�rectly from the �rr�gat�on p�pel�ne. The outlet connect�ons are des�gned to be compat�ble w�th 
standard spr�nkler p�pes, and flanged outlet opt�ons can be prov�ded upon request.

Product

D�ameter

Pressure Class
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Product Spr�ng Type Floor 
Overhead F�re Hydrant

D�ameter: 80 - 100 mm

Ürün

Çap 80 - 100 mm

N-P�ece (Hydrant Bend)

Protects the hydrant's connect�on p�pe from bend�ng or break�ng by �ncorporat�ng a flanged elbow.

Underground Hydrant Bo�ler

Spr�ng Type Floor 
Overhead F�re Hydrant

8.1.4. Underground Fȇre Hydrant (New Model)

These hydrants are �nstalled below ground w�th an access cover above ground. They cons�st of a cast �ron 
body, operat�ng sp�ndle, and hose coupl�ngs. Operated us�ng a hydrant key, they are commonly used for 
water supply �n �ndustr�al plants, warehouses, bu�ld�ng per�meters, h�gh-r�sk forested areas, and 
res�dent�al zones.

Product: Underground Hydrant 
(New Model)

D�ameter 80 - 100 mm

Standard Underground 
F�re Hydrant

80 - 100 mm

New Model Underground F�re Hydrant

Standard Underground F�re Hydrant

Product: 

D�ameter
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8.1.5. Hand-Operated Butterfly Valve
Designed for minimal flow resistance, butterfly valves feature a sealing ring clamped to the edge of the 
disc. When closed, the ring presses against a conically machined body to ensure bidirectional sealing. 
The ring can be replaced without removing the disc. The sealing surface, made of hard chrome or 
stainless steel, resists wear and corrosion. The valves are double-eccentric, reducing pressure on the ring 
to prevent wear. The shaft increases flow area and provides maintenance-free longevity. Gearboxes 
enable 90° operation and prevent movement due to flow force. Compatible with electric actuators.
Standards: TS EN 558-1 (face-to-face), EN 1092-2 / ISO 7005-2 (flanges).

100 - 2500 mm

EN 1092 - 2 ISO 
7005 -2

Product

D�ameter

Standards:

Butterfly Valve

Hand-Operated Butterfly Valve

100 - 2500 mm

EN 1092 - 2 ISO 
7005 - 2

Actuated Butterfly 
Valve

Actuated Butterfly Valve

Product

D�ameter

Standards:

8.2. AİR VALVES (AİR RELEASE VALVES)

50 - 200 mm

PN 10 - 16 - 25

Product

D�ameter

Pressure Class

Dynam�c A�r Valve

Dynam�c Ant�-Shock A�r Valve

Releases air in pipelines safely without causing system damage. Internal stainless-steel components 
ensure high discharge capacity and corrosion resistance for long service life.



30

50 - 200 mm

PN 10 - 16 - 25

Product

D�ameter

Pressure Class

Double Ball A�r Valve

Prevents a�r accumulat�on �n pump outlets and p�pel�nes that could reduce flow capac�ty. 
A�r escapes through perforated �nner caps unt�l the chamber f�lls w�th water, ra�s�ng the 
balls and seal�ng the outlets.

8.2.1. Double Ball Aȇr Valve

50 - 250 mm

PN 10 - 16 - 25

Product

D�ameter

Pressure Class

S�ngle Ball A�r Valve

Operates s�m�larly to the double-ball type but conta�ns only one float ball.
8.2.2. Sȇngle Ball Aȇr Valve

200 - 2400 mm

PN 10 - 16 - 25

Product

D�ameter

Pressure Class

D�smantl�ng Jo�nt

Compact and l�ghtwe�ght, t�lt�ng check valves are des�gned for hor�zontal or vert�cal �nstallat�ons. The 
valve d�sc opens based on flow veloc�ty, and adjustable counterwe�ghts adapt to system cond�t�ons. 
Ava�lable w�th metal-to-metal or rubber-sealed d�sc opt�ons. Ma�ntenance-free des�gn.

8.2.3 Tȇltȇng Check Valve
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50 - 2400 mm

PN 10 - 16

Product 

D�ameter 

Pressure Class

D�smantl�ng Jo�nt

Used to fac�l�tate the �nstallat�on and removal of flanged valves �n all p�pel�ne systems by absorb�ng 
ax�al forces and creat�ng space for d�smantl�ng.

8.3. DISMANTLING JOINT

50 - 500 mm

Foot Valve (Stra�ner Type) 

80 - 200 mm 

Vent P�pe (A�r Ch�mney)

50-500mm

Valve Tapp�ng Saddle
Set

50-400mm

Bl�nd Flange Cross 
P�ece (X F�tt�ng)

20-25 mm

Serv�ce Tapp�ng 
Chamber

Product 

D�ameter 

Product 

D�ameter 

Product 

D�ameter 

Product 

D�ameter 

Product 

D�ameter 
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9. useful ȇnformatȇon
9.1. HISTORY OF POLYETHYLENE
Polyethylene, first discovered by accident in 1933, 
has become an essential part of modern life. The 
first commercialized product was low-density 
polyethylene (PE-32 LDPE), obtained through free 
radical polymerization. Shortly after, new 
polymerization techniques based on chromium 
and Ziegler-Natta catalysts enabled the 
development of PE 63, which could be used in 
systems that did not require high pressure.
Thanks to advanced catalysts and application 
technologies, LDPE began to demonstrate 
enhanced polymer performance, leading to 
widespread use and earning the title of "first-
generat ion"  polyethylene.  With further 
technological  advances ,  polyethylene 's  
functionality improved, and PE 80 (MDPE), the 
"second-generation" polyethylene, emerged as a 
material that enabled the most efficient use of 
natural resources such as oil and natural gas.
In early 1999, "third-generation" polyethylene—PE 
100 (HDPE)—was developed, offering both high 

performance and cost-effective solutions for 
drinking water, utility water, and natural gas 
networks. The development of PE 100 enabled 
higher pressure operations with thinner pipe wall 
thicknesses. For instance, the equivalence of PE 80 
SDR 11 PN 16 and PE 100 SDR 17 PN values 
illustrates the progression of polyethylene pipe 
technology. 

9 . 2 . R A W  M A T E R I A L  O F  
POLYETHYLENE
Polyethylene is a thermoplastic material used in 
various products and derives its name from the 
monomer ethylene. Polyethylene is produced 
from ethylene and is commonly abbreviated as PE 
in the plastics industry. The ethylene molecule 
(C₂H₄) consists of two CH₂ groups joined by a 
double bond (CH₂=CH₂). Polyethylene is produced 
through the polymerization of ethylene—a 
chemical reaction in which polymer chains form 
from repeating monomer units.

Character�st�cs of Polyethylene Raw Mater�al

H�gh-Dens�ty Polyethylene (HDPE) Raw Mater�al Test�ng
Propert�es

Un�t

Melt Flow Rate (190°C/2.16 kg)

Melt Flow Rate (190°C/5 kg)

Dens�ty, 23°C (1)

Melt�ng Po�nt (DSC, 2nd heat)

g/10 m�n

Res�n Propert�es

>0.05

Test Method

ASTM 
D1238

g/10 m�n> 0.20 ASTM 
D1238

Typ�cal value (*)

g/cm3>0.930 ASTM
 D1505

°C131 ASTM 
D3418

m�n>20 TS EN 728Ox�dat�on Induct�on T�me
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Mechanȇcal Propertȇes (**)

Y�eld Tens�le Strength g/10 m�n>0.05 ASTM 
D1238

Tens�le Strength at Break g/10 m�n> 0.20 ASTM 
D1238

Elongat�on at Break g/cm3>0.930 ASTM
 D1505

Flexural Modulus, 23°C °C131 ASTM 
D3418

m�n>20Izod Impact Strength, 23°C 
(notched)

mg/kg<350

TS EN 728

Hardness (Shore D)

mg/kg<300

TS EN 12099

Env�ronmental Stress Fracture 
Strength (10% Igepal, F50)) TS EN 12118

Thermal Propertȇes

V�cat Soften�ng Po�nt, 10 N 122 °C ASTM 
D1525

9.3. TECHNICAL PROPERTIES OF POLYETHYLENE PIPES  

Desȇgnatȇon Desȇgn Stress (Mpa)

Pe100 8,010,0

Pe80 6,38,0

Mȇnȇmum Requȇred 
Strength (MPa)

In polyethylene p�pe networks, calculat�ons are made based on a safety coeffic�ent determ�ned by 
the raw mater�al class and
the network's appl�cat�on.

Unȇt Test MethodTypȇcal value (*)

Table 1 – Mater�al Des�gnat�on and Max�mum Allowable Des�gn Stresses

· For natural gas networks: Safety coeffic�ent C = 2.0
·F or potable water transm�ss�on l�nes: Safety coeffic�ent C = 1.25

mg/kg<350

mg/kg<300

TS EN 12099

%

TS EN 12118

          2-2.5 ISO 6964

Volat�le Matter Content

Water Content

Carbon Black Content

The compound type should be determ�ned accord�ng to the polyethylene mater�al grade. Raw 
mater�als used �n the 
product�on of polyethylene p�pes and fitt�ngs are class�fied accord�ng to mechan�cal strength 
cr�ter�a known as MRS (M�n�mum
 Requ�red Strength), wh�ch �s the m�n�mum requ�red strength a mater�al can w�thstand under 
�nternal pressure for 50 years at
 20°C. When tested �n p�pe form, the requ�red MRS must match the table below:
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9.4. ADVANTAGES OF POLYETHYLENE PIPES
•Res�stant to both slow and rap�d crack propagat�on.
•PE p�pes and fitt�ngs can be used between -50°C and +60°C. Elast�c�ty �s reta�ned down to -40°C.
•H�gh res�stance to chem�cals.
•Non-carc�nogen�c.
•Res�stant to abras�on even under chang�ng weather cond�t�ons due to low fr�ct�on coeffic�ent.
•L�ghtwe�ght and �nsulat�ng, offer�ng advantages over metal p�pes.
•UV-res�stant.
• Easy �nstallat�on thanks to fus�on jo�n�ng methods. No mater�al loss, and jo�nts can be made outs�de the 
trench. Prov�des 100% leak-t�ghtness.
• Operates rel�ably for at least 50 years at nom�nal work�ng pressure.
•Does not alter the taste or odor of water due to �ts raw mater�al.
•Res�stant to �mpact and fractures.
•Su�table fire ext�ngu�sh�ng agents �nclude water, foam, carbon d�ox�de, or powder.
•Ign�t�on temperature �s 350°C.
•Compl�es w�th the Turk�sh Food Codex regulat�on on plast�cs �n contact w�th food.
•P�pes can be co�led w�thout caus�ng local deformat�ons such as bend�ng or k�nk�ng.

9.5. AREAS OF USE FOR POLYETHYLENE PIPES
 •Potable water transm�ss�on ma�ns
•Low-pressure p�pel�nes
•M�n�ng and aquaculture appl�cat�ons
•Mar�ne d�scharge l�nes
•Lake and r�ver cross�ngs
•Chem�cal treatment systems
•Closed-loop �rr�gat�on systems
•Hydroelectr�c power plants
•Dra�nage systems
•Geothermal p�pe systems
•Telecommun�cat�ons �nfrastructure
• Gas vent�ng systems
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x

x

Chem�cal Res�stance Table

 Chemicals 20°C'de Weak 
 Resistance At 

Med�um
B

HDPE PE100 Chemical Resistance Table

Strong
A

Weak
C 

Acetaldehyde 

Amyl Acetate 

Butyl Acetate 

Acetone 

Acet�c Ac�d (10%) 

Acet�c Ac�d (100%) 

Aromat�c Ac�ds 

Benzo�c Ac�d* 

Bor�c Ac�d* 

Butyr�c Ac�d 

Carbon�c Ac�d 

Chrom�c Ac�d (80%) 

C�tr�c Ac�d 

D�chloroacet�c Ac�d (50%) 

D�chloroacet�c Ac�d (100%) 

H�gh Carbon Fatty Ac�ds (C6 and above) 

Form�c Ac�d 

Glycol�c Ac�d (55% & 70%) 

Hydrochlor�c Ac�d (all concentrat�ons) 

Hydrobrom�c Ac�d (50%) 

Hydrocyan�c Ac�d 

Hydrofluor�c Ac�d (70%) 

Lact�c Ac�d (96%) 

Male�c Ac�d 

Monochloroacet�c Ac�d 

N�tr�c Ac�d (25%) 

N�tr�c Ac�d (50% & 70%) 

Ole�c Ac�d (Concentrated)

Oxal�c Ac�d (50%) 

Perchlor�c Ac�d (20%) 

Perchlor�c Ac�d (50%) 

Perchlor�c Ac�d (70%) 

Phosphor�c Ac�d (50%) 

Phosphor�c Ac�d (95%) 

Phthal�c Ac�d (50%) 

Prop�on�c Ac�d (50%) 

Prop�on�c Ac�d (100%) 

S�l�c�c Ac�d 

Chlor�ne (gas/l�qu�d) 

Chlorobenzene 

Chloroethanol 

Chloroform 

Alum�num Chlor�de 

Ammon�um Chlor�de* 

Ant�mony Chlor�de* 

Calc�um Chlor�de 

Ferr�c Chlor�de* 

Magnes�um Chlor�de* 

 

Chem�cals Chem�cals Res�stance at 20°C 
Res�stance At 

Med�um
B

Strong
 A

Weak
C 

Acid, stearic

Acid, succinic (50 %)

Acid, sulpho-chromic

Acid, sulphurous

Acid, sulphuric (50 %)

Acid, sulphuric (98 %)

Acid, tartaric

Acid, trichloroacetic (50 %)

Acid, trichloroacetic (100 %)

Acrylonitril

Acrylonitri, allyl

Acrylonitri, ally

Acrylonitri. benzyl

Acrylonitri, butyl

Acrylonitri, enthy (96%)

Acrylonitri, furturyl

Acrylonitri, isopropyl

Acrylonitri, melhoxybutyl

Acrylonitri, methyl

Aliphatic esters

Alum

Ammonia*

Anydride, acetic

Anydride, sulphuros

Anydride, sulphuric

Aniline

Antimony trichloride

Aqua regia

Benzaldeh�yde

Benzene

Borax*

Br�ne

Brom�ne

Calc�um hypochlor�te"

Camphor

Carbon sulph�de

Carbon tetrachlor�de

Cetones

Glycol

Glycol, butyl

Glycol, methyl

Hydrogen chlor�de gas (dry, wet)

Hydrogen. perox�de(30%)

Hydrogen, perox�de (100%)

Hydrogen sulph�de

Iod�ne t�ncture

Isoctane

Mercury

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

x

x

x
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Mercur�c Chlor�de* 

Methylene Chlor�de 

Potass�um Chlor�de* 

Sod�um Chlor�de 

Sulfuryl Chlor�de 

Th�onyl Chlor�de 

Z�nc Chlor�de 

Compost 

Copper Salts* 

Cresol 

Cyclohexane 

Cyclohexanol 

Cyclohexanone 

Decal�n 

Detergents 

D�butyl Phthalate 

p-D�chlorobenzene 

D�chloroethane 

D�chloromethane 

D�ethyl Ether

D�oxane 

Ether 

Fluor�ne 

Formaldehyde (40%) 

Fru�t Ju�ce 

Gasol�ne 

Gelat�n 

Glycer�n 

Glycer�n Chlorohydr�n 

S�lver N�trate 

Sod�um Benzoate 

Sod�um Borate 

Sod�um Carbonate (caust�c solut�on) 

Sod�um Chlor�de (50%) 

Sod�um Hydrox�de (caust�c soda) 

Sod�um Hypochlor�te* 

Sod�um N�trate 

Sod�um S�l�cate* 

Sod�um Sulf�de* 

Sod�um Th�osulfate 

Sugar Syrup 

 

Metall�c sulphates

Methylethy�cetone

Molasses

Morphol�ne

Naphta (heavy petrol)

Naphtalene

N�ckel salats*

N�trogen d�ox�de gas

O�ls, essent�al

O�ls, m�neral

O�ls, paraff�n

O�ls, s�l�cone

O�ls, vegetable and an�mal

Olleum

Ozone

Petroleum

Petroleum ether

Phenols

Phosphates*

Phosphorus oxychlor�de

Phosphorus pentox�de

Phosphorus tr�chlor�de

Photograph�c developers

Polyglycols

Potass�um b�chromate (40%)

Potass�um hydrox�de

Potass�um permanganate

Pyr�d�ne

Sea water

Sulphur

Tallow

Tetrahydrofuran

Tetral�n

Th�ophone

Toluene

Tr�chloroethylene

Tr�ethanolam�ne

Turpent�ne

Vasel�ne

Yeast

Xylene

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

X

X

X

X

X

X

X

X

X

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

x

x

x

x

x

x

x

x

CODES

A Durable, w�th no �nd�cat�on that usab�l�ty w�ll deter�orate
there �s no �nd�cator. 
B Var�able res�stance var�es depend�ng on the cond�t�ons 
of use.

C Fl�msy, not recommended for use under any cond�t�ons.

Informat�on not ava�lable

 Chemicals 20°C'de Weak 
 Resistance At 

Med�um
B

Strong
A

Weak
C 

 Chemicals 20°C'de Weak 
 Resistance At 

Med�um
B

Strong
A

Weak
C 
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PE 100 polyethylene p�pes stand out w�th the�r h�gh mechan�cal strength, chem�cal res�stance, and 
flex�b�l�ty. They are w�dely used �n �nfrastructure projects such as potable water, natural gas, and 
wastewater transport systems. Th�s catalogue presents a comprehens�ve study �nclud�ng the techn�cal 
spec�ficat�ons, eng�neer�ng calculat�ons, and performance evaluat�ons of PE 100 p�pes. All �nformat�on 
has been prepared �n accordance w�th �ndustry standards.

10.1. POLYETHYLENE PIPE MATERIAL AND CLASSES
10.1.1. Chemȇcal Fundamentals of Polyethylene Structure

Polyethylene �s a polymer formed by polymer�zat�on of ethylene monomers. The ethylene molecule 
(C2H4) has a double bond structure. The polymer�zat�on process breaks these double bonds and adds 
them together to form a long cha�n structure.

Th�s process makes a s�gn�ficant contr�but�on to the crystal structure and mechan�cal propert�es of 
polyethylene. H�gh-dens�ty polyethylene (HDPE) �s more r�g�d and durable due to the regular�ty of �ts 
crystal structure. Polyethylene mater�als are class�fied accord�ng to the�r m�n�mum requ�red strength 
(MRS) value.

 ( )2 4 2 2 
n

C H CH CH® - - -

10.1.2. Types of Polyethylene and Theȇr Propertȇes
Polyethylene p�pes are generally class�fied accord�ng to the�r M�n�mum Requ�red Strength (MRS), wh�ch 
represents the p�pe's res�stance to �nternal pressure over 50 years at 20°C.
· PE 100: MRS = 10 MPa (Megapascal)
· PE 80: MRS = 8 MPa

Polyethylene 
Type

MRS (Mpa)

Pe100

Pe80

Densȇty (g/cm³) Tensȇle Strength
 (MPa)

Elongatȇon at 
Break (%)

≥ 0,940

≥ 0,940

10

8

≥ 25

≥ 22

≥ 350

≥ 350

10. PE PIPE AND FITTING 
CALCULATION PRINCIPLES
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 10.2.3 SDR and Nomȇnal Pressure (PN) Relatȇonshȇp
Nom�nal pressure (PN) refers to the max�mum �nternal pressure the p�pe can carry. The relat�onsh�p 
between SDR and PN �s expressed by the follow�ng formula:

In th�s formula:
•MRS: M�n�mum Requ�red Strength (Mpa)
• : Standard D�ameter Rat�oSDR
• : Nom�nal Pressure (Bar)PN
Example: If a PE 100 p�pe has an outs�de d�ameter of 110 mm and a wall th�ckness of 10 mm:

Nom�nal pressure �n th�s case:

 2

1

MRS
PN

SDR

×
=

-

 110
11

10
SDR = =

 21020
2bar

11110
PN

×
= = =

-

10.2. SDR (STANDARD DIAMETER RATIO) AND PIPE THICKNESS
CALCULATIONS
10.2.1. What ȇs the SDR?
SDR (Standard D�ameter Rat�o) �s the rat�o of the outer d�ameter of the p�pe to the wall th�ckness and 
determ�nes the durab�l�ty of the p�pe. The lower the SDR, the th�cker and more durable the p�pe.

 
outer d൴ameter

D
SDR

t
=

wall th൴ckness

In th�s formula:
· : Outer d�ameter of the p�pe (mm)wall th�ckness Douter d൴ameter

· wall th൴ckness: wall th�ckness of the p�pe mm  t

3.3 PIPE WEIGHT AND INNER DIAMETER CALCULATION
P�pe we�ght �s calculated based on the p�pe's outer d�ameter, wall th�ckness and dens�ty. The we�ght of 
PE 100 p�pes �s calculated us�ng the formula below:P�pe We�ght Formula:

In th�s formula:
W: We�ght of the p�pe (kg)
Douts�de: Outer d�ameter of the p�pe (m)
D�ns�de: Ins�de d�ameter of the p�pe (m)
L: Length of p�pe (m)
P: Polyethylene dens�ty (kg/m³)

 2 2
൴ns൴de

4

D D
W Lp r

æ ö-
= × × ×ç ÷ç ÷

è ø

outs൴de
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P�pe we�ght �s calculated based on the p�pe's outer d�ameter, wall th�ckness and dens�ty. The we�ght of 
PE 100 p�pes �s calculated us�ng the formula below:P�pe We�ght Formula:

In th�s formula:

10.4. PIPE STRENGTH UNDER PRESSURE AND TEMPERATURE

P�p�ng systems are typ�cally des�gned for 20°C. At h�gher temperatures, p�pe strength decreases. The 
follow�ng table shows the temperature factor (fT):

10.4.1 Temperature Factor and Strength Calculatȇon

P�pe system strength �s affected by �nternal pressure and amb�ent temperature. As temperature 
�ncreases, p�pe strength decreases. Therefore, temperature must be cons�dered dur�ng p�pe select�on.

Temperature (°C) Temperature Factor  (fT)

20

30

40

1.00

0.87

0.74

 
൴ns൴de wall th൴cknesso2D D t= - ×outs൴de

A p�pe's long-term durab�l�ty depends on �ts tens�le strength and work�ng stress. The follow�ng formula 
can be used to calculate serv�ce l�fe:

�n th�s formula:
· : P�pe l�fe  (year )t
·               : Max�mum tens�le strength of the p�pe (Mpa)
·          : Stress to wh�ch the p�pe �s subjected (Mpa)
·  : temperature factorfT
Example: If the max�mum tens�le strength of a PE 100 p�pe �s 10 MPa and the work�ng stress �s 6 MPa, 
the l�fe of the p�pe at 40°C �s calculated as follows

As the temperature �ncreases, the durab�l�ty of the p�pe decreases, so temperature �s a cr�t�cal factor �n 
p�pe select�on:

10.5. STRESS RESISTANCE AND SERVICE LIFE CALCULATIONS

 
max൴mum 

Stra൴n T

t
f

s

s
=

×

 

maxsimums

 
stra൴ns

 10
2.26l

60.74
ıt y= =

×
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10.6. HYDRAULIC CALCULATIONS AND FLOW RESISTANCE

Flow veloc�ty and fr�ct�onal losses �ns�de the p�pe affect system effic�ency. Hydraul�c losses can be 
calculated based on p�pe d�ameter and flow veloc�ty.

10.6.1. Frȇctȇon Loss Accordȇng to Darcy-Weȇsbach Equatȇon

The coefficient of fric�on depends on the pipe material and the type of fluid. PE 100 pipes with low surface roughness have a 
lower coefficient of fric�on and provide efficient flow. This coefficient varies according to the smoothness of the inner surface 
of the pipe and the diameter of the pipe.

 2

2
f

Lv
h f

D g
= × ×

10.6.2 Coeffȇcȇent Of Frȇctȇon And Flow Effȇcȇency

The energy lost by the flu�d due to fr�ct�on �n the p�pe �s calculated by the follow�ng equat�on:

In th�s formula:
• : Fr�ct�on loss (m)hf
• : Coeffic�ent of fr�ct�on (d�mens�onless)f
• : Length of p�pe (m)L
• : Ins�de d�ameter of the p�pe (m)D
• : Flow rate (m/s)v
• : Grav�tat�onal accelerat�on (9.81 m/s²)g

10.7. RAM IMPACT (WATER HAMMER) CALCULATIONS 
Ramm�ng, ramm�ng may occur �n the p�pel�ne dur�ng sudden flow stops. The safety of the p�pel�ne 
should be ensured by calculat�ng the effect of th�s �mpact.

10.7.1 ram ȇmpact pressure
The pressure created by the ram �mpact �s calculated by the follow�ng formula:

�n th�s formula
•Pcoach coup = Sudden �ncrease �n pressure (Pa)
• = Dens�ty of the flu�d (kg/m³)P
•  = Flu�d veloc�ty (m/s)v
• = Speed of sound �ns�de the p�pe (m/s)c

 
coach coup P v cr= × ×

10.7.2. Reducȇng Water Hammer Effects
H�gh pressure from water hammer can damage the system. It can be m�t�gated by:
1. Flow-l�m�t�ng valves
2. A�r chambers
3. Elast�c p�pes l�ke PE 100, wh�ch absorb shock
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10.8. THERMAL EXPANSION AND CONTRACTION CALCULATIONS
Polyethylene p�pes expand or contract w�th temperature changes. Th�s effect must be cons�dered �n 
system des�gn. Thermal expans�on �s calculated w�th:

In th�s formula:
·      : Change �n the length of the p�pe (m)a
·       : Coeffic�ent of thermal expans�on of polyethylene (usually =1.5×10−4K−1)0L
·        : In�t�al length of the p�pe (m)TD
·       : Temperature d�fference (°C)

Example Calculat�on: Length of a PE 100 p�pe =100 and temperature d�fference            =30 °C the 0L
expans�on �s calculated as follows:

 0L L TaD = × × D

 LD

 a

 
0L

 TD

 TD

 4
1.5 10  100 30=0.45mL

-
D = ´ × ×

10.9. CHEMICAL RESISTANCE AND TEST PROCEDURES
 10.9.1 Chemȇcal Resȇstance of PE 100 Pȇpes

PE 100 p�pes exh�b�t h�gh res�stance to many chem�cals, espec�ally �n ac�d�c and bas�c env�ronments. 
Res�stance depends on:
· pH value: PE 100 �s res�stant between pH 1 and 14
· Solutȇon temperature: Res�stance decreases w�th heat· 

Chemȇcal concentratȇon:�Higher�concentrations�reduce�lifespan

 11. Pressure Loss and Flow 
Calculatȇons
11.1 FLOW RESISTANCE AND PRESSURE LOSS
The flow �n the p�pe loses energy due to fr�ct�on. Th�s loss �s calculated by the Darcy-We�sbach equat�on:
In th�s formula:

·  : Fr�ct�on loss (m)hf
· : Coeffic�ent of fr�ct�on (d�mens�onless)f
· : Length of p�pe (m)L
· : Ins�de d�ameter of the p�pe (m)D
· : Flow rate (m/s)v
· : Grav�tat�onal accelerat�on (9.81 m/s²)g
Example Calculat�on: In a PE 100 p�pel�ne, assume that water flows at a veloc�ty of 1.5 m/s through a 
p�pe 100 meters long and 0.2 m �n d�ameter. Coeffic�ent of fr�ct�on = 0.02 fr�ct�on loss �s calculated as f
follows:
Th�s leads to a pressure loss of about 0.382 meters of water column �n a 100 meter long p�pel�ne.

 2

2
f

Lv
h f

D g
= × ×

 21001.5
0.02 0.382m

0.229.81
fh = × × =

×
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11.2. REYNOLDS NUMBER AND FLOW REGIME
Reynolds number ( ), determ�nes whether a flow �s turbulent or lam�nar. The flow reg�me �n PE 100 Re
p�pes can be calculated by the Reynolds number:

 In th�s formula:
· : Flow rate (m/s)v
· : Ins�de d�ameter of the p�pe (m)D
· : K�nemat�c v�scos�ty (m²/s)v
Reynolds number
· <2000 �se flow �s lam�nar,Re
· >4000 �se akış türbülanslıdır.Re
Example Calculat�on: K�nemat�c v�scos�ty �n the same p�pel�ne    =1×10  m²/s  �f accepted: 

 vD
Re

n
×=

 n

11.3. TENSILE STRENGTH AND PIPE MATERIAL MECHANICAL TESTS
11.3.1 Tensȇle Strength Test

The tens�le strength of polyethylene p�pes determ�nes the capac�ty of the p�pe to w�thstand the 
max�mum load. The tens�le test �s performed by pull�ng the p�pe at a certa�n speed and measur�ng 
the amount of stress unt�l �t breaks. The tens�le strength �s calculated by the follow�ng formula:

In th�s formula:
·    : Tens�le strength (Mpa)
·  : Appl�ed force (N)F
·  : Cross-sect�onal area (mm²)A
Example Calculat�on: Cross-sect�onal area of a PE 100 p�pe = 500 mm², vforce appl�ed to  = 25,000  A F
N �se:

 F

A
s =

 s

 25,000
50MPa

500
s = =

11.4. PIPE LIFE AND EFFECTS OF ENVIRONMENTAL CONDITIONS
Env�ronmental factors l�ke sunl�ght, chem�cals, and stress affect p�pe l�fespan. UV-res�stant add�t�ves 
are used to extend l�fe.
Key cons�derat�ons �nclude:
1. UV Res�stance
2. Chem�cal Res�stance
3. Mechan�cal Stress Res�stance

-6

 
6

1.5 0.2
300,000

1 x10
Re

-

×
= =
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11.5. PIPE SELECTION BY APPLICATION AND FLOW RATES

Polyethylene p�pes are used to transport var�ous flu�ds and gases. Proper s�z�ng by appl�cat�on (e.g., 
dr�nk�ng water, gas, wastewater) ensures system effic�ency.

11.6. DRINKING WATER PIPELINES
İIn dr�nk�ng water systems, the flow veloc�ty �s usually kept between 0.5 - 2.0 m/s. Th�s veloc�ty range 
m�n�m�zes pressure losses and reduces fr�ct�onal effects dur�ng water transport.
Flow Rate Calculatȇons for Drȇnkȇng Water Pȇpes
The s�z�ng of p�pes used for the transportat�on of dr�nk�ng water �n p�pel�nes �s made w�th the 
follow�ng formulas:Volumetr�c Flow Rate (Q):

In th�s formula:
· : Volumetr�c flow rate (m³/s)Q

· : Flow rate (m/s)v

· : Cross-sect�onal area of the p�pe (m²)A

Example Calculatȇon: For a PE 100 p�pel�ne w�th a d�ameter of 0.15 m carry�ng dr�nk�ng water w�th 
a flow rate of 0.75 m/s:

As a result of th�s calculat�on, �t �s calculated that 0.0133 m³ of water passes through the p�pel�ne per 
second.

 Q   v A= ×

 2

20.15
0.0177m

2
A p

æ ö
= × =ç ÷

è ø

 30.75 0.0177  0.0133 m/sQ = × =

11.7.  NATURAL GAS PIPELINES
In natural gas transportat�on systems, p�pe d�ameter and flow veloc�ty are cr�t�cal parameters. In natural gas p�pel�nes, the 
flow veloc�ty �s typ�cally kept between 6 - 20 m/s. Factors such as the roughness of the �nner surface of the p�pe and the 
dens�ty of the gas are also cons�dered �n the transportat�on of the gas.
Flow Velocȇty Calculatȇons for Natural Gas Pȇpelȇnes
The volumetr�c flow rate used �n natural gas p�pel�nes �s calculated w�th the follow�ng formula:

In th�s formula:
·    : Volumetr�c flow rate (m³/s)
·     : Flow veloc�ty (m/s)
·     : Cross-sect�onal area of the p�pe (m²)
Example Calculatȇon: For a p�pel�ne carry�ng natural gas w�th a flow veloc�ty of 10 m/s and a p�pe d�ameter of 0.25 m:

Th�s calculat�on shows that 0.491 m³ of natural gas passes through the p�pel�ne per second.

 = Q   v A×

 Q

 v
 A

 2

20.25
0.0491m

2
A p

æ ö
= × =ç ÷

è ø

 3
10 0.049  10.491m/sQ = × =

11.8. WASTEWATER PIPELINES
Flow veloc�t�es �n wastewater p�pel�nes are generally kept between 0.7 - 3.0 m/s. S�nce wastewater 
systems operate under the �nfluence of grav�ty, the slope of the p�pe and grav�tat�onal forces are 
taken �nto account �n the�r des�gn.
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Flow Velocȇty and Pȇpe Dȇameter Calculatȇons for Wastewater Pȇpes
In wastewater systems, flow veloc�ty and p�pe d�ameter are calculated us�ng Mann�ng's formula. The 
Mann�ng equat�on �s as follows:

In th�s formula:
· : Flow veloc�ty (m/s)v

· : Roughness coeffic�ent (for PE p�pes  = 0.009)n n

· : Hydraul�c rad�us (m)R

· : Slope of the p�pe (m/m)S

The hydraul�c rad�us �s calculated by the follow�ng formula:

In th�s formula:
· : Cross-sect�onal area of the p�pe (m²)A

· : Wet c�rcumference of the p�pe (m)P

Sample Calculatȇon: For a 0.5 meter d�ameter and 1% slope sewage p�pe, roughness coeffic�ent  = n

0.009 �f accepted:

 2/3/21
v R S

n
= × × 1/2

 A
R

P
=

 2

20.5
0.196m

2
A p

æ ö
= × =ç ÷

è ø

 
0.5   1.57mP p= . =

.

 0.196
0.125m

1.57
R = =

 
2/3 1/ 21

0.125      0.01      1.39m/s
0.009

v = × × =

12. applȇcatȇon scenarȇos
12.1 DRINKING WATER DISTRIBUTION SYSTEM
Scenar�o:
A dr�nk�ng water d�str�but�on system �s be�ng des�gned for a town. In th�s system, PE 100 p�pes w�ll 
be used to d�str�bute water from the source (ma�n storage tank) to res�dent�al areas. The water tank 
�s located �n a tower 30 meters h�gh, and the town's ma�n d�str�but�on l�ne �s 2 km long. Water must 
flow at a veloc�ty of 0.75 m/s along th�s l�ne.
Step 1: Pȇpe Dȇameter Selectȇon
In order to calculate the appropr�ate p�pe d�ameter for potable water d�str�but�on, the requ�red 
volumetr�c flow rate (Q) �s calculated by the formula

Here = 0.75 m/s, �s the m�n�mum veloc�ty requ�red for the d�str�but�on l�ne. Volumetr�c flow rate �s v

0.02 m³/s as the most �mportant factor �n the development of the country's economy.
Cross-sect�onal area ( ) �s calculated as follows:A

P�pe d�ameter �s calculated by the follow�ng formula:

 Qv  A= ×

 
20.02

0.0267m
0.75

Q
A

v
= = =

 
0.0267

2 2 0.185m
A

D
p p

= × = × =

As a result of th�s calculat�on, the flow veloc�ty �n the p�pel�ne �s 
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It's here:
·   : Coeffic�ent of fr�ct�on = 0.02         
·   : P�pe length = 2000 m
·    : D�ameter of the p�pe = 0.185 m
·   : Flow rate = 0.75 m/s
·    : Grav�tat�onal accelerat�on = 9.81 m/s²
The pressure loss �s calculated as follows:

The total pressure loss w�ll be 6.25 meters of water column.

 
f 
L

 D

 v
g

 

 220000.75
0.02 6.25m

0.18529.81
fh = × × =

×

12.2 WASTEWATER SYSTEM
Scenarȇo:
An �ndustr�al fac�l�ty �s des�gn�ng a p�pe system for the grav�ty-based removal of wastewater. The 
system w�ll be 1 km long and constructed w�th a 2% slope. PE 100 p�pes w�ll be used, and the 
wastewater flow veloc�ty �s determ�ned to be 1.5 m/s.
Step 1: Pȇpe Dȇameter Selectȇon
The p�pe d�ameter for transport�ng wastewater �s calculated us�ng Mann�ng's formula:

Here:
· n: Roughness coeffic�ent = 0.009
· R: Hydraul�c rad�us
· S: P�pe slope = 0.02
The hydraul�c rad�us �s calculated as follows:

D�ameter �s calculated accord�ng to flow rate and p�pe slope:

By solv�ng th�s equat�on, a p�pe w�th a d�ameter of approx�mately 0.40 m should be selected.

 2/3 1/21
v R S

n
= × ×

 

4

D
R =

 2/3

1/21
1.5 0.02

0.0094

Dæ ö
= × ×ç ÷

è ø

Accord�ng to th�s calculat�on, a p�pe w�th a d�ameter of 185 mm should be used.
Step 2: Pressure Loss Calculatȇons
The pressure loss along th�s 2 km long l�ne can be calculated w�th the Darcy-We�sbach equat�on:

 2

2
f

Lv
h f

Dg
= × ×
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13.2. PIPE DURABILITY GRAPH FOR DIFFERENT FLOW VELOCITIES
Th�s graph shows the durab�l�ty of p�pes at d�fferent flow veloc�t�es. Spec�fically, at h�gher veloc�t�es, 
measures to counteract water hammer can be more clearly demonstrated w�th th�s graph.

13.3. SYSTEM EFFICIENCY ANALYSIS
System effic�ency �s an �mportant factor to cons�der �n p�pel�ne des�gn. Effic�ency analys�s evaluates 
how to opt�m�ze the energy, cost, and hydraul�c aspects of the water or gas transported through the 
p�pel�ne. Th�s sect�on w�ll cover energy effic�ency, cost effic�ency, and hydraul�c effic�ency analyses for 
dr�nk�ng water d�str�but�on systems.

13. performance graphs
13.1. PRESSURE LOSS GRAPH BASED ON PIPE DIAMETER
The graph demonstrates the effect of p�pe d�ameter on pressure loss. It �s observed that larger 
d�ameter p�pes have lower pressure losses.
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13.5. COST EFFICIENCY

Pȇpe Cost
The cost per meter of PE 100 p�pes var�es depend�ng on the p�pe d�ameter. If the cost per meter of a 
0.2 m d�ameter p�pe �s accepted as 50 USD, the total cost of the 3 km long p�pel�ne �s calculated as: 

Energy Cost
The annual energy consumpt�on of the pump has been calculated as 4.71 kW. If the system operates 
for 3000 hours per year and the energy cost �s 0.1 USD/kWh, the annual energy cost �s calculated as:

 Total P൴pe Cost   3000 50  150,000USD   =×

  Annual Effic൴ency cost   4.71 3000 0.1    1,413USD= × × =

13.6. HYDRAULIC EFFICIENCY
The hydraul�c effic�ency of p�pel�ne systems depends on parameters such as p�pe d�ameter and flow 
veloc�ty. Larger d�ameter p�pes prov�de lower pressure loss and, therefore, lower energy 
consumpt�on, but �nstallat�on costs are h�gher. Smaller d�ameter p�pes, on the other hand, lead to 
h�gher pressure losses and, thus, h�gher energy costs.
In th�s system, hydraul�c effic�ency �s opt�m�zed by us�ng p�pes w�th a d�ameter of 0.2 m. If a smaller 
d�ameter p�pe were used, pressure loss would �ncrease, and energy consumpt�on would r�se, 
reduc�ng system effic�ency.

13.4 ENERGY EFFICIENCY
Scenar�o: Dr�nk�ng Water D�str�but�on System
The dr�nk�ng water d�str�but�on l�ne des�gned for a town w�ll be 3 km long us�ng PE 100 p�pes, w�th 
water be�ng transported from a 30-meter h�gh tank. The flow veloc�ty �s set at 1.0 m/s.

Energy effic�ency �s calculated based on the pressure loss �n the p�pel�ne and the pump power. The 
pressure loss �s calculated as:

Here:
· : Power (W)P
·    : Water dens�ty  (1000 kg/m³)
·  : Grav�tat�onal accelerat�on  (9.81 m/s²)g
· : : Volumetr�c flow rate  (m³/s)Q
The volumetr�c flow rate �s calculated as:

Accord�ng to th�s calculat�on, the pump system w�ll consume 4.71 kW of energy to transport water 
over 3 km.
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14. documents and certȇficates
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