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p Kompozit Borular

Kompozit boru; 3 katmandan olusmaktadir. i ve dig katman
polipropilen (PP-R),ortadaki katman ise cam elyaf ve ppr
hammaddesinin bilesiminden TSE K 28 standardina uygun
olarak Uretilmektedir.

Ddz borulari ve folyolu borularin avantajlarinin
birlestiriimesiyle olusturulan cam elyaf takviyeli PP-R
boru,yiiksek verimlilik ve kullanim avantajlar saglayarak
birgok dezavantajl da ortadan kaldirmaktadir

» Kompozit Borularin Ozellikleri

- Kompozit Borular tiraglama gerektirmez. Bu nedenle daha
hizli uygulama imkani saglar.

+ Kompozit Borular, folyolu borulara yakin genlesme
katsayisina sahip oldugu icin,folyolu borulara alternatif
olarak kullanilabilmektedir.

+ Kompozit Borularin terleme ve uzama sorunu yoktur.

« Kompozit Borular, soguk havalarda donmalara karsi
direnglidir. Ancak boru igindeki akiskanin donma derecesi
gbz oniine alinarak, uygun izolasyon uygulanmalidir.

- Kompozit Borular; suyun renk, koku ve tadinda degisiklige
yola agmaz. Cevre dostudur.

- Kompozit Borular, folyolu borularda olusan 1si kayiplarina
sebep olmaz.

Aliminyum Isi Iletim Katsayisi » 190 W/mK
Cam Elyaf Isi Iletim Katsayisi : 1,10 W/mK
Lineer Termal Genlegsme Katsayisi

PP Kompozit Boru (J) :0.910x 10" x K

» Kompozit Borularda Termal Genle§me
Thermal Expansion in Composite Pipes

Sicakhk Farla (AT) Temperature Difference

("\
PP-R Boru ve Ek Pargalar

FF-KK FIpe

p Composite Pipes

A composite pipe is formed of three layers. The inner and
the outer layers are produced in the form of polypropylene
(PP-R) in accordance with TSE K 28 standard while the
middle tier is produced in accordance with the same
standard as a compound of fiber glass PPR raw material.

The PP-R pipe which is formed by gathering the advantages \
of plain pipes and folio pipes and reinforced by fiber glass, (
eliminates many disadvantages by providing high efficiency

and usage advantages.

P> Characteristics of the Composite Pipes

» Trimming is not necessary for composite pipes. So a faster
application is possible.

+ Since composite pipes have a coefficient of expansion
similar to that of folio pipes, they can be used as alternative
to folio pipes.

» Composite pipes do not have problems of perspiration or
extension.

» Compasite pipes are resistive against freezing in cold
climates. Yet, insulation measurements should be still
carried out by taking that the fluid inside of the pipe may
freeze too into consideration.

« Composite pipes do not cause any change in the color, (
smell or taste of water. The yare environmental friendly.

- Composite pipes do not cause heat loss as in folio pipes.

Aluminum Heat Transfer Coefficient  : 190 W/mK
Fiber glass Heat Transfer Coefficient : 1,10 W/mK
Linear Thermal Expansion Coefficient

PP Composite Pipe (J) :0910x 10" x K

Boru
Uzunlugu
o ESIEIEC AT
Pipe Length
il 09 18 27 e Kompozit Boru Lineer Termal Genlesme Kat sayisi : (3) 0,000091 m/m °C
6 5,5 10,9 16,4 21,8 Bu degerler SKZ laboratuvarinda yaptirilan 21.06.2010 tarihli test raporlarindan alinmigtir
12 10,9 21,8 32,8 43,7 Coefficient of Linear Expansion for Composite Pipes: (&) 0,000091 m/m °C
50 45,5 91,0 136,5 182,0 These values are mbta!ned from the test reports conducted in SKZ
100 91,0 182,0 273,0 364,0 laboratories on 21st of June, 2010, (_/
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PP-R Boru ve Ek Parcalari

p» PP-R Boru
ve Ek pargalari

Polipropilen Random Kopolimer (Tip 3) hammaddeden
uretilen ve kimyasal maddelere karsi dayanikli olan
Martherm borulan sihhi tesisat sistemlerinde, sicak ve
soguk akiskanlarin taginmasinda kullanilir,

TS 11755, TSE EN ISO 15874-3, TS 9937 standartlarina
uygun olarak Uretilen PP-R boru ve ekleme parcalari
uzun dmurliddr. Yiksek sicaklida ve basinca dayanim
ozelliklerinden dolayi sicak-soduk su transferlerinde ve
kalorifer tesisatinda en uygun secimdir.

Martherm PP-R Boru ve ekleme parcalari beyaz
ve gri renklerde Gretilmekte olup dzel siparislerde farki
renklerde de Uretim yapiimaktadir.

» PP-R
Borularin ozellikleri

® 20 *C'de ve 25 atii basingla galisma 6mri 50 yildir,

® 20 °C ile+95°C araliginda kullanima uygundur.
(Boru igindeki akiskanin donma derecesi gz dniine
alinarak izolasyon uygulanmalidir)

® Kimyasal maddelere kargi yiksek direnc gosterir.

® Korozyona dayanlikhidir.

@ Kireclenme ve paslanma yapmaz.

® Suyun rengini, kokusunu ve tadini degistirmez.

® Kaygan ve parlak i yiizeylere sahiptir.

@ Kaynak yerlerinde cap daralmasi meydana ge|mez.

@ Yiiksek kaynak performansi gdsterir.

® Montajda % 70 tasarruf saglar ve montaj firesi yoktur.

® Is| ve ses yalitim saglar.

® Zor alev alir. (Ref: DIN 19560 ve DIN 4102)

® Cevre dostudur.
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p PP-R Pipe
and Fittings

The Martherm Pipes which are produced from the raw
material of Polypropylene Random Copolymer (Type 3)
and resistant to chemical materials are used in sanitary
systems for the purpose of hot and cold fluid
transmission.

PP-R pipes and fittings which are produced in
accordance with TS 11755, TSE EN ISO 15874-3 and TS
9937 standards, are long-lasting. They are assumed to
be the most suitable choice for hot — cold water
transmission and heating systems due to their specialty
of being resistant to high temperatures and pressure.

The Martherm PP-R pipes and fittings are mainly
manufactured in white and grey colors, however,
different color options is available for special orders.

> Characteristics of the
PP-R Pipes

® QOperating life for 20 °C temperature and 25 atu
pressure conditions is 50 years.
® They are suitable for use between 20 °C and +95 °C
(Insulation should be applied by taking the freezing point of the

fluid inside the pipe into consideration.)

They have high resistance to chemical substances.

e They are resistant to corrosion.

® They do not cause calcification or oxidation.

® They do not affect the color, smell or taste of water.

® They are composed of smoocth and shiny inner surface.

® No diameter narrowing occurs at welding points.

They show high welding performance.

They provide 70% save in installment and no installment loss occurs.

They provide heat and sound insulation.

They are hardly flammable. (Ref: DIN 19560 and DIN 4102)

They are environment friendly.

www.mardinboru.com
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» Polipropilen Borularin Hammadde Ozellikleri
Raw Material Characteristics of Polypropylene Pipes

Fiziksel Ozellikler Deger Birim Test Metodu
Physical Properties Value Unit Test Method

Yogunluk / Density kg/m3 ISO 1183
Eriyik akig indeksi / Melt flow index (230°C/2.16kg) 0,25 g/10 min ISO 1183
Kopma mukavemeti / Tensile strength (50 mm/min) 25 Mpa ISO 527-2
Kopma uzamasi { Tensile strain (50 mm/min) 13,2 % ISO 527-2
Elastisite modulli / Modulus of elasticity (1 mm/min) 900 Mpa 1S0 527
Yiizde uzamasi / Strain percentage 800 % ISO R-527 Speed D
Maksimum dayarim / Maximum strength 40 N/mm?2 ISO R-527 Speed D (
Darbe mukavemeti / Impact strength Kirlmaz
W 0 T B
Temperature Characteristics
Lineer genlesme katsayisi / Coefficient of linear expansion 1,5 x 10° VDE 0304
Spesifik 151 / The specific heat 2,0 KI/KgK Calorie per m
Isi iletkenlidi / Thermal conductivity 0,24 W/mk DIN 52612
B TR ) 0 PR LR T
Efectricity
Azalma faktorii / Reduction factor <5 x 10" DIN 53483
Dielektrik katsayisi / Coefficient of Dielectricity 2,30 DIN 53483
Direng degeri / Resistance Value >1x 10" ohm cm DIN 53482
Dielektrik dayanimi / Dielectricity Strength 20 KV/mm DIN 53481

» Teknik Hesaplamalar ve Ilgili Tablolar
Technical Calculations and Relevant Tables

Standart Boyut Orani SDR= Anma Dis Capi (@) / Et Kalinhdi (s mm)

Standard Dimension Ratio Nominal Outside Diameter (@) / Wall Thickness (s mm) (
Hidrostatik Dizayn Gerilmesi (o =

Hydrostatic Design Stressv (©) o= MRS / C (Mpa)

P= (20 x s) / (D-s) Bar

Hidrostatik Basing (Anma Basinci) (P) Bar = i
Hydrostatic Pressure (Nomir‘w';al(pressure) (P) Bar ) (P) I::; Mc;a{rﬁ%)é’a?(hld.)x C Bar
Polipropilen Boru Et Kalinhdi * S= (PxD) / (26+P) mm

Polypropylene Pipe Wall Thickness

www.mardinboru.com h——
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PP-R Boru ve Ek Pargalari
PP-R Pipe and F\i‘{'mgs /_

» Polipropilen Borularin Basing - Omiir Tablosu (TS 9937, 8078)
Pressure — Service Life Table for Polypropylene Pipes (TS 9937, 8078)

Seriler / Series
4 R R

Toet | oYt [ Aoma Bamme Mo pesre
Terperateire Service Life (years) Anma Basinc / Nominal Pressure
Calism Basinci / Operating Pressure

1 17,6 35,2
5 16,5 13,1
10 10 16,1 32,3
25 15,6 31,2
! 50 15,2 30,4 §
1 14,9 29,9
14,1 28,3
20 10 13,7 27,5
25 13,3 26,7
50 12,9 25,9
i 1 12,8 25,6 )
5 12 24
30 10 11,6 232
25 ) 22,4
A 50 10,9 21,9 i
1 10,8 21,6
5 10,1 20,3
40 10 9,9 19,7
25 9,5 18,9
50 9.2 18.4
i 1 9,1 18,3 I
5 8,5 7,1
50 10 8,3 16,5
25 8 16
] 50 7,7 15,5 d
1 77 15,5
5 7.2 14,4
60 10 6,9 13,9
25 6,7 13,3
50 6,5 12,9
5 1 6,5 13,1 )
5 6 12
70 10 5.8 11,6
. 25 4,9 9,9
i 50 4,3 8,5 )
1 5,5 10,9
5 4,38 9,6
80 10 4 8
! 25 3,2 6,4 )
1 3,9 77
95 5 2,6 5,2
10 2,2 4,3

« Emniyet katsayisi C = 1,5 alinnstir.
= The safety factor C is assumed to be 1,5.

@ www.mardinboru.com
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» Isinin Polipropilen Boru Uzerindeki Fiziksel Etkisi
Physical Effects of Heat on Polypropylene Pipes

Boru Uzunlugu Farki (AT)
Length of pipe Difference

T T N T BT e N e LR

1 1,5 mm 3 mm 6 mm

6 9 mm 18 mm 27 mm 36 mm

12 18 mm 36 mm 72 mm

50 75 mm 150 mm 225 mm 300 mm

100 150 mm 300 mm 600 mm
= PP Boru Lineer Termal Genlesme Katsayisi: (d) 0,00015 m/me°C

PP Pipe Coefficient of Linear Thermal Expansion: (d)

» Tavsiye Edilen Kelepce Mesafeleri
Recommended Distances for Clamps

Polipropilen Boru / Polypropylene Pipe

Is1 Degisimi AT / Heat Difference AT Boru Caplari (mm) / Pipe Diameter (mm)
L oo e e T e s e 552 cis BRSO BRSSO R i 6o R N 26 B USRS 90 SN 1S 1200
20 60 75 90 100 120 135 150 160 180
30 60 75 90 100 120 135 150 160 180
40 60 70 80 90 100 110 120 130 140
50 60 70 80 90 100 110 120 130 140
60 50 60 70 80 90 100 110 120 130
70 50 60 70 80 90 100 110 120 130

» Kelepce mesafeleri santimetre (cm) olarak verilmigtir.
The distances for clamps are given in centimeters (cm).

www.mardinboru.com
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PP-R Boru ve Ek Pargalan ‘

Dikkat Edilmesi Gerekenler

= Boru ve ekleme pargalaninin sert darbelere maruz kalmasini énleyiniz.
» Birlestirme Yontemi
Coupling Method

« Zarar gdrmis ve kesim yerinde gatlak bulunan borulan kullanmayiniz
= Boruyu sadece keskin makaslarla kesiniz

« Birlestirdikten sonra boru ve ek pargasini gevirmeyiniz

« Birlestirme fiziksel olarak tamamianmadan 5 ”ye kadar cevirebilirsiniz

= Konik disli pargalan kullanmayiniz. Sadece diz disli armatirleri kullaniniz.
Asini sikmadan kagininiz.

= Uzun sire UV isinlarina maruz birakmayimz. Giines ve yagmurdan koruyunuz

« Metal pargalan kaplama maksadiyla kullanmayiniz. Plastik pargalan kullaniniz

Sert vuruslan ve insaatlarda Uzerlerine sert cisimlerim diismesini dnleyiniz. Agik alandaki borulari

; s orterek koruyunuz,

= Boru Istenilen Boyda Kesilir. Y

* The pipe is cut in favored length. «Armatiirleri sikarken asir kendir kullanmayiniz. Sikma islemlerinde bilhassa
teflon bant tavsiye edilir

Acik ateste isitmayiniz. biikme isleminde sicak hava kullaniniz,
» Kirlenmis boru ve parcalar kaynak yapmayiniz. Sadece temiz Grtinleri kullaniniz

= Sofbenlerdeki alevin geg kapanmasi durumunda su sicakliklar 100 °C'yi geger. Bu durumda
basingta anlik olarak yiikselirse, plastik fiting icerisinden metal ¢ikabilmektedir. Cok nadir gérilen
bu durumda tedbir olarak sofben giris cikislarina 1 mt. gelik boru takilmalidir.

Tesisatin donan kisminda buz haline gegtikteki hacimsel artis, sivi kasmindaki basinci piston gibi
sikistirarak 80 bar seviyesine ¢ikartmaktadir. bu deder boru basing dederinin tizerindedir. Bu
nedenle sistemi korumak igin bog binalann tesisati vanadan kapatilip boru igindeki su
bosaltiimalidir.

Sofben giris ve cikislarinda 1-1,5 metre gelik yada bakir boru kullandiktan sonra PP-R'ye gegis
yapiimalidir.

Points To Take Into Consideration

* Protect tf e and fitt
« Boru ve ekleme pargasl 260 "C'deki * Do not use
kaynak makinasinda isitilir. . ) ‘
« The pipe and the fitting are heated in the A NaE L SCASORS: QY. Lo LIS
welding machine at 260°C. _ "
* Do not twist nipe and fittings after coupling.
» Before coupling is p ally completed, the pipe and fittings

« Do not use co eces. Use plain threaded moun

tings. Teflon tape is highly recommended

Use hot air for bending proces

and fittings. Use clean products only.

the heat o

» Bir daha ayrilmamak (zere birlegtirilir.
» Pipe and fittings are coupled in such a way
that they cannot be separated again.

www.mardinboru.com
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PP-R Boru ve Ek Parcalari
PP-R Pipe and Fittings
» PP-R Boru PN 20 / PP-R Pipe PN 20
Cap Et Kalinhg:
Diameter W. Thickness Adet / PCS
20 3,4 100
25 =2 80
32 5,4 40
40 6,7 20
50 8,3 20
63 10,5 12
( )
» PP-R Boru PN 16 / PP-R Pipe PN 16
Cap Et Kalinhds
Diameter W. Thickness Adet / PCS
20 2,8 100
25 3,5 80
32 4,5 40
40 5,6 20
50 6,9 20
63 8,7 12
» PP-R Boru PN 10 / PP-R Pipe PN 10
Cap Et Kalinligi Eh
Diameter W. Thickness Adet / PGS/
20 2,0 100 o
25 2,3 80
32 3,0 40
40 S 20
50 4,6 20
63 58 12
» Kompozit Boru PN 20 / Composite Pipe PN 20
Cap Et Kalinhgi
Diameter W. Thickness Adet /PGS
20 2,8 100
25 ek 80
32 4,4 40
40 5,5 20
50 6,9 20 k“/
63 8,6 12

www.mardinboru.com _
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PP-R Boru ve Ek Parcalari
PP-R Pipe and Fittings /#

» Manson
Socket
20 600
25 400
32 240
40 120
50 100
63 48

» Dirsek (45°)

Elbow (45)
20 450
25 250
32 120
40 80
50 45
63 24

»Dirsek (87°)

Elbow (87°)
20 450
25 300
32 150
40 80
50 40
63 . 25

»Kelepge
Clips
20 1200
25 500
32 500

# www.mardinboru.com
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PP-R Boru ve Ek Pargalan
\ PP-R Pipe and Fittings
» Kavis / Short Bridge
20 150
25 100
32 ' 40
» Kiiresel Vana / Spherical Valve
™
20 120 )
25 100
32 80

» Kelebek Baslh Vana / Butterfly Valve

20 70
25 70
32 42

» Kapama Bashgi / End Cap

O
20 800
25 640
32 400
40 150
50 80
. 63 30

>Te/TE
20 240
25 150
32 90
40 50
50 32 ()
63 18

www.mardinboru.com
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PP-R Boru ve Ek Parcalar
PP-R Pipe and F\'LTiHQS /ﬁ

» Rediiksiyon
Reducer
25x 20 560
32x20 300
32x25 300
40 x 25 240
40 x 32 200
50 x 25 200
50 x 32 150
50 x 40 120
63x40 60
63x50 60

» I¢ Disli Rekor
Female Adaptor

Cap / Diameter Adet / PCS

20x 1/2 320
20 x 3/4 240
25x1/2 250
25 x 3/4 180
32x1 120
40 - 1x1/4 40
50 - 1x1/2 45
63:-2 24

» Dis Disli Rekor

Male Adaptor
20x 1/2 250
20 x 3/4 200
25x 1f2 240
25 x 3/4 150
32x1 100
40-1x1/4 40
50-1x1/2 30
63-2 20

L
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PP-R Boru ve Ek Parcalan
\ PP-R Pipe and Fittings

i » Dis Disli Oynar Baghkl Rekor
Male Union Adaptor

Cap / Diameter Adet / PCS
20x 1/2 125
25 X 3/4 " 80
32x1 50

» ic Disli Oynar Baglikli Rekor
Female Union Adaptor

Cap / Diameter Adet / PCS
20x 1/2 120
25x 3/4 80
32x1 60

» Siva Alti Batarya Baglantisi
Female Elbow Wall Connection

Cap / Diameter Adet / PCS [axc
20 1/2" 200
25 12" 180
. »Inegal Te
Reducer Te /
Cap / Diameter / Adet / PCS
25x20x 20 150
25x20x 25 150
32x20x32 90
322532 90
32x20x 25 90
2296250025 90

www.mardinboru.com
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PP-R Boru ve Ek Parcalari
PP-R Pipe and Fittings

» Dis Disli Dirsek / Male Elbow

Cap / Diameter

20
25
25
32

Inch

1/2"
12
3/4"
1

/4

mardinboru

e I —

Adet / PCS

200
160
140
80

» Ic Disli Dirsek / Female Elbow

Cap / Diameter

20
25
25
32

» Dis Disli TE / Male Te

Cap / Diameter

20
25
25
32

» ic Disli Te / Female Te

Cap / Diameter

20
25
25
32

Inch

1/2"
172"
3/4"
1

Inch

172"
/28
3/4"
1"

Inch

1/2n
1’;2:'

3/ e

1"

» Cift Batarya Baglantisi

Double Female Elbow

Cap / Diameter

20

k./ 25

Inch

1/2"
1"(2u

Adet / PCS

250
160
180
100

Adet /PCS

150
100
100
60

Adet /PCS

200

120
120
70

Adet / PCS

24
24

www.mardinboru.com
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» Kor Tapa
End Plug
Cap / Diameter Inch Adet / PCS
20 172 1000
25 3/4" 640
32 i 400
( D
- » PP-R Boru Makasi » PP-R Boru Kaynak Mak. Seti
Pipe Cutter Welding Machine Set
1 1
U
» PP-R Boru Kaynak Mak. » Kaynak Paftalan
Welding Machine Welding Part
1 200
140
120
120
70
O

www.mardinboru.com mtﬂ_ﬂ&ﬂiﬁﬂfﬁ‘ﬁg S VR Y e o T R A A N e i



/4

mardinboru

PP-R Boru ve Ek Parcalari ‘

> PP-R PN 20 Boru Basing Kayip Tablosu
PP-R PN 20 Pipe Pressure Loss Table

25 mm 32 mm

4,2 mm 5,2 mm
16,6 mm 21,6 mm
-—m-—--

m/S m3/h 3/s m/S m3/h m3/s m/m m/S m3/h m3/s m/m

0.18 0.00005 0.01555 0.32 0.00009 0.01512 0.50 0.00014 0.01042
0.5 0.25 0.00007 0.02899 0.5 0.40 0.00011 0.02193 0.5 0.65 0.00018 0.01659
0.6 0.29 0.00008 0.03713 0.6 0.47 0.00013 0.02988 0.6 0.76 0.00021 0.02207
0.7 0.36 0.00010 0.05613 0.7 0.54 0.00015 0.03895 0.7 0.90 0.00025 0.03048
0.8 0.40 0.00011 0.06696 0.8 0.61 0.00017 0.04911 0.8 1.01 0.00028 0.03760
0.9 0.43 0.00012 0.07867 0.9 0.68 0.00019 0.06035 0.9 1.15 0.00032 0.04815
1.0 0.50 0.00014 0.10467 1.0 0.79 0.00022 0.07917 1.0 1.26 0.00035 0.05684
1.1 0.54 0.00015 0.11893 1.1 0.86 0.00024 0.09302 11 1.40 0.00039 0.06945
1.2 0.58 0.00016 0.13403 152 0.94 0.00026 0.10788 1.2 12511 0.00042 0.07967
1.3 0.65 0.00018 0.16670 1.3 1.01 0.00028 0.12375 1:3 1.66 0.00046 0.09429
1.4 0.68 0.00019 0.18426 1.4 1.08 0.00030 0.14062 1.4 1.76 0.00049 0.10599
15 0.76 0.00021 0.22179 1.5 1:.15 0.00032 0.15847 1.5 191 0.00053 0.12257
1.6 0.79 0.00022 0.24174 1.6 1.26 0.00035 0.18708 1.6 2.02 0.00056 0.13573
1.7 0.83 0.00023 0.26248 1.7 1.33 0.00037 0.20736 17 2.16 0.00060 0.15423
1.8 0.90 0.00025 0.30632 1.8 1.40 0.00039 0.22859 1.8 2.30 0.00064 0.17381
1.9 0.94 0.00026 0.32939 1.9 1.48 0.00041 0.25078 1.9 2.41 0.00067 0.18920
2.0 0.97 0.00027 0.35324 2.0 1.55 0.00043 0.27390 2.0 2.56 0.00071 0.21065
2.1 1.04 0.00029 0.40322 2.1 1.62 0.00045 0.29796 2.1 2.66 0.00074 0.22744
2.2 1.08 0.00030 0.42935 2.2 1.73 0.00048 0.33579 22 2.81 0.00078 0.25073
Z:3 1:12 0.00031 0.45623 2.3 1.80 0.00050 0.36216 2.3 2.92 0.00081 0.26888
2.4 1.19 0.00033 0.51224 2.4 1.87 0.00052 0.38945 2.4 3.06 0.00085 0.29398
25 1.22 0.00034 0.54136 2.5 1.94 0.00054 0.41764 2.5 317 0.00088 0.31349
2.6 1.30 0.00036 0.60181 2.6 2.02 0.00056 0.44674 2.6 3.31 0.00092 0.34039
2.7 1,33 0.00037 0.63313 2.7 2.09 0.00058 0.47674 2.7 3.42 0.00095 0.36123
2.8 1637, 0.00038 0.66519 2.8 2.20 0.00061 0.52341 2.8 3.56 0.00099 0.38990
29 1.44 0.00040 0.73147 2.9 2.27 0.00063 0.55564 2.9 3.67 0.00102 0.41207
3.0 1.48 0.00041 0.76570 3.0 2.34 0.00065 0.58875 3.0 3.82 0.00106 0.44249
3.4 151 0.00042 0.80065 3.1 2.41 0.00067 0.62273 3.1 3.92 0.00109 0.46597
3.2 1.58 0.00044 0.87269 32 2.48 0.00069 0.65760 3.2 4.07 0.00113 0.49813
33 1.62 0.00045 0.50977 3.3 2.56 0.00071 0.69333 3.3 4.18 0.00116 0.52290
34 1.69 0.00047 0.98607 3.4 2.66 0.00074 0.74857 34 4.32 0.00120 0.55678
3.5 173 0.00048 1.02528 35 2.74 0.00076 0.78646 3.5 4.46 0.00124 0.55164
3.6 1.76 0.00049 1.06519 3.6 2.81 0.00078 0.82522 3.6 4,57 0.00127 0.61842
3.7 1.84 0.00051 1.14711 3.7 2.88 0.00080 0.86484 3.7 4.72 0.00131 0.65498
3.8 1.87 0.00052 1.18911 3.8 2:95' 0.00082 0.90531 3.8 4,82 0.00134 0.68303
3.9 1.91 0.00053 1.23181 «3.9 3.02 0.00084 0.94662 39 4.97 0.00138 0.72127
4.0 1.98 0.00055 1.31928 4.0 3:13 0.00087 1.01019 4.0 5.08 0.00141 0.75058
4.1 2.02 0.00056 1.36404 4.1 3.20 0.00089 1.05362 4.1 522 0.00145 0.79049
4.2 2.05 0.00057 1.40950 4.2 3.28 0.00091 1.09789 4.2 533 0.00148 0.82104
4.3 2.12 0.00059 1.50246 4.3 3.35 0.00093 1.14299 4.3 547 0.00152 0.86261
4.4 2.16 0.00060 1.54996 4.4 3.42 0.00095 1.18893 4.4 5.58 0.00155 0.89441
4.5 2.23 0.00062 1.64700 4.5 3.49 0.00097 1.23570 4.5 572 0.00159 0.93762
4.6 2.27 0.00063 1.69653 4.6 3.60 0.00100 1.30741 4.6 5.83 0.00162 0.97065
4.7 2.30 0.00064 1.74674 4.7 3.67 0.00102 1.35625 4.7 5.98 0.00166 1.01550
4.8 2.38 0.00066 1.84918 4.8 3.74 0.00104 1.40591 4.8 6.08 0.00169 1.04975

« Hazen William Metoduyla Hesaplanmistir. «Tablo 1/ « Table 1

= Calculated by Hazen William Method.
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»PP-R PN 20 Boru Basing Kayip Tablosu
PP-R PN 20 Pipe Pressure Loss Table

26,6 mm

0.79 0.00022 0.00797 1.26 0.00035 0.00640 1.98 0.00055 0.00470
0.5 1.01 0.00028 0.01245 0.5 1.55 0.00043 0.00936 0.5 248 0.00069 0.00715
0.6 1.19 0.00033 0.01688 0.6 1.87 0.00052 0.01331 0.6 2.99 0.00083 0.01007
0.7 1.40 0.00039 0.02300 0.7 2.20 0.00061 0.01789 0.7 3.49 0.00097 0.01344
0.8 1.58 0.00044 0.02876 0.8 2.48 0.00069 0.02248 0.8 4,00 0.00111 0.01725
0.9 1.80 0.00050 0.03644 0.9 2.81 0.00078 0.02821 0.9 4.50 0.00125 0.02150
1.0 2.02 0.00056 0.04495 1.0 333 0.00087 0.03454 1.0 5.00 0.00139 0.02617
151 2.20 0.00061 0.05266 11 3.42 0.00095 0.04065 1.1 5.47 0.00152 0.03088
1.2 2141 0.00067 0.06266 L7 374 0.00104 0.04806 1.2 5.98 0.00166 0.03636
1.3 2.59 0.00072 0.07159 13 4.07 0.00113 0.05605 1.3 6.48 0.00180 0.04224
1.4 2.81 0.00078 0.08303 14 4.36 0.00121 0.06362 1.4 6.98 0.00194 0.04852
1.5 2.99 0.00083 0.09316 1.5 4.68 0.00130 0.07266 1.5 7.49 0.00208 0.05521
1.6 3.20 0.00089 0.10601 16 5.00 0.00139 0.08225 1.6 7.99 0.00222 0.06229
1.7 3.38 0.00094 0.11730 1.7 5.29 0.00147 0.09123 1.7 8.50 0.00236 0.06976
1.8 3.60 0.00100 0.13155 1.8 5.62 0.00156 0.10185 1.8 8.96 0.00249 0.07704
19 3.82 0.00106 0.14654 1.9 5.90 0.00164 0.11173 1.9 9.47 0.00263 0.08525
2.0 4.00 0.00111 0.15960 2.0 6.23 0.00173 0.12335 2.0 9:97, 0.00277 0.09385
2.1 4.21 0.00117 0.17594 2.1 6.55 0.00182 0.13550 2.1 10.48 0.00291 0.10282
2.2 4.39 0.00122 0.19012 2.2 6.84 0.00150 0.14673 2:2 10.98 0.00305 0.11217
2.3 4,61 0.00128 0.20780 2.3 7.16 0.00199 0.15586 2.3 11.48 0.00319 0.12189
2.4 4.79 0.00133 0.22308 24 7.49 0.00208 0.17351 2.4 11.99 0.00333 0.13198
2.5 5.00 0.00139 0.24207 2.5 7.78 0.00216 0.18607 2.5 12.46 0.00346 0.14168
26 5.18 0.00144 0.25845 2.6 8.10 0.00225 0.20069 2.6 12.96 0.00360 0.15248
2.7 5.40 0.00150 0.27874 2.7 8.42 0.00234 0.21581 2.7 13.46 0.00374 0.16365
28 5.62 0.00156 0.29974 2.8 8.71 0.00242 0.22967 2.8 13.97 0.00388 0.17517
2.9 5.80 0.00161 0.31778 2.9 9.04 0.00251 0.24574 2.9 14.47 0.00402 0.18706
3.0 6.01 0.00167 0.34006 3.0 9.36 0.00260 0.26231 3.0 14.98 0.00416 0.19930
3k 6.19 0.00172 0.35916 3.1 9.65 0.00268 0.27745 31 15.44 0.00429 0.21099
3.2 6.41 0.00178 0.38270 L2 9.97 0.00277 0.29495 3.2 15.95 0.00443 0.22392
3.3 6.59 0.00183 0.40285 33 10.30 0.00286 0.31294 33 16.45 0.00457 0.23720
3.4 6.80 0.00189 0.42765 3.4 10.58 0.00294 0.32935 34 16.96 0.00471 0.25084
3.5 7.02 0.00195 0.45313 35 10.91 0.00303 0.34826 3.5 17.46 0.00485 0.26482
3.6 7.20 0.00200 0.47489 3.6 11.23 0.00312 0.36766 3.6 17.96 0.00499 0.27915
37 7.42 0.00206 0.50161 37 11,52 0.00320 0.38531 27 18.47 0.00513 0.29383
3.8 7.60 0.00211 0.52439 3.8 11.84 0.00329 0.40562 3.8 18.94 0.00526 0.30776
3.9 7.81 0.00217 0.55234 =« 39 12.17 0.00338 0.42641 39 19.44 0.00540 0.32311
4.0 7.99 0.00222 0.57614 4.0 12.46 0.00346 0.44529 4.0 19.94 0.00554 0.33879
4.1 8.21 0.00228 0.60531 4.1 12.78 0.00355 0.46698 4.1 20.45 0.00568 0.35482
4.2 8.39 0.00233 0.63012 4.2 13.10 0.00364 0.48914 4.2 20.95 0.00582 0.37119
4.3 8.60 0.00239 0.66051 4.3 13.39 0.00372 0.50924 4.3 21.46 0.00596 0.3878%
4.4 8.82 0.00245 0.69154 4.4 13.72 0.00381 0.53229 44 21.96 0.00610 0.40493
4.5 9.00 0.00250 0.71791 4.5 14.04 0.00390 0.55581 4.5 22,43 0.00623 0.42106
4.6 9.22 0.00256 0.75014 4.6 14.33 0.00398 0.57711 4.6 22.93 0.00637 0.43875
4.7 9.40 0.00261 0.77750 4.7 14.65 0.00407 0.60151 4.7 23.44 0.00651 0.45678
4.8 9.61 0.00267 0.81093 4.8 14.98 0.00416 0.62638 4.8 23.94 0.00665 0.47514

+ Hazen William Metoduyla Hesaplanmistir. « Tablo 2 / = Table 2

« Calculated by Hazen William Method.
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