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POLIETILEN BORULARIN USTUNLUKLERI

50 yil servis Gmri vardir.

Suyun dogal 6zelliklerini korur, hijyendir.

Kangal ve boy olarak uretilebilir. Ozellikle kangal borularda ¢ok hizli hat déseme imkani saglar.
Esnek olmasi nedeniyle kavisli arazilerde (et kalinligina bagl olarak boru ¢apinin 18-50
katina kadar bukulebilme 6zelliginden dolayi) kolay ve ekonomik ¢6ztm saglar (Daha az dirsek
kullanimi saglar).

Deprem ve yer kaymasi gibi toprak hareketlerine uyum saglar.

Guvenli ve pratik baglanti ¢c6ztmleri sunar.

Modern déseme teknikleri uygulanabilir.

Kimyasallara karsi yiksek direng saglar, korozyona ugramaz.

UV katkisi nedeniyle glines 1sigindan etkilenmez.

Boru i¢ ylizeyinin puritizsiiz olmasindan dolayi akiskan i¢indeki partiktller boru i¢ yluzeyine
tutunamaz ve zamana bagli kesit daralmalari olmaz. Daha yuksek debi gecisi saglar.

Borularin i¢ ylizeyinde yosun tutmaz ve bakteri Gretmez.

BiMODAL POLIETILEN HAMMADDE / BORU

1950 yilinda ilk polietilen boru Uretilmistir.

1970 ‘li yillarda su ve gaz icin Il. Jenerasyon polietilen elde edilmistir.
1990 ‘li yillarda ise Bimodal polietilen bulunmustur.

Polietilen boruda mikemmelligi yakalamak icin iki 6nemli 6zelik istenir.

Dayanim ve islenebilirlik. Bu iki 6zelligi bir arada saglamak icin; bir molekl
tanesinin icerisinde iki farkli molekdl agirligini en uygun ve optimum sekilde
bulundurmak gerekir ki bu da bimodal polietilende saglanabilir. Bimodal
molekl yapisinda bir polimer taneciginin icerisinde boruya dayaniklilik
kazandiran uzun polimer zincirleri ile, kolay islenebilirlik saglayan kisa polimer
zincirleri en uygun ve optimum sekilde bulunur. Bu 6zellikte hammaddeyi de
ancak yuksek teknolojiye sahip polimer Ureticileri saglar.

Bimodal polietilen borunun bilinen dstiinliiklere ilave olarak:

e Sehim verme egilimleri dasuktar.

Hizli ve yavas ilerleyen catlamalara karsi boru direnci mikemmeldir.
Daha genis enine kesit saglar.

e Boru icinden gegen sivinin akis hacmini arttirir.

©
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POLIETILEN BORU SERViS OMRU
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PE 100 BORULAR iCiN SICAKLIK - BASING - OMUR TABLOSU

. SDR
T I?fJERTE“QiE 41 33 21 17 136 11 9 7.4 6
°C YIL BASINC (PN)
4 5 8 10 12,5 16 20 25 32
5 50 63 10,1 126 157 20,2 25,2 31,5 40,4
10 49 62 9,9 12,4 155 19,8 248 31,0 39,7
10 25 48 6,0 9,6 12,1 15,1 19,3 24,2 30,2 387
50 4,7 5,9 9,5 11,9 148 19,0 23,8 29,7 38,0
100 4,6 5,8 9,3 11,6 146 18,7 23,3 29,2 37,4
5 4,2 5,3 8,4 10,6 13,2 16,9 21,2 26,5 33,9
10 4,1 5,2 8,3 10,4 13,0 166 20,8 26,0 333
20 25 40 50 8,1 10,1 127 16,2 20,3 254 325
50 40 50 8,0 10,0 125 160 20,0 250 32,0
100 39 49 7,8 98 122 157 19,6 245 31,4
5 36 45 7,2 90 11,2 144 18,0 22,5 288
10 35 4,4 7,0 88 11,0 14,1 17,7 22,1 28,3
30 25 34 43 69 86 108 138 172 216 276
50 33 42 6,7 84 106 13,5 16,9 21,2 27,1
5 30 38 6,1 7,7 9,6 12,3 15,4 19,3 24,7
10 3,0 38 6,0 7,6 9,5 12,1 15,2 19,0 243
40 25 29 3,7 5,9 7.4 9,2 11,8 14,8 18,5 23,7
50 29 36 5,8 7,2 9,1 11,6 14,5 182 23,3
5 26 33 5,3 6,7 8,3 10,7 13,4 16,7 21,4
50 10 26 3.2 5,2 6,5 8,1 10,4 13,0 16,2 20,3
15 2,3 2,9 4,7 5,9 7.4 9,5 11,8 14,8 19,0
60 5 1,9 24 3,8 4,8 6,0 7,7 F9,7 21,1 15,5
70 2 1,5 1,5 3,139 4,9 6,2 7,8 9,8 12,5
Hammaddenin minimum Cevresel gerilmesi
Borunun hidrostatik
dizayn gerilmesi Mpa
10 8 6,3 4 3,2
Mpa C Emniyet katsayisi
8 1,25
6,3 1,6 1,25
5 2 1,6 1,25 —
4 2,5 2 1,6 e
3,2 3,2 2,5 2 1,25
2,5 3,2 2,5 1,6 1,25 _./




C EMNIYET KATSAYISINA GORE BASINC DEGERLERI TABLOSU
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EOLiETiLEN BORU
BAGLANTI METODLARI



POLIETILEN BORU KAYNAK YONTEMLERI

1. Alin Kaynak Metodu

2. Elektrofiizyon Kaynak Metodu

3. Ekstruder (Kose Kaynak) Kaynak Metodu
4, Surtinme Kaynagi Metodu

Polietilen Borularda basingli ve basingsiz hatlarda kullanimi yaygin olan alin kaynak ve elektroftizyon
kaynak metodlaridir.

1. ALIN KAYNAK METODU

Alin kaynak islemi sicak-kaynak sinifi kaynaklardandir. Bu islem esnasinda birlestirilecek boru alin ylzeyleri,
Isitici plaka vasitasiyla kaynak isisina ulastirilir. Isitici elemanin uzaklastiriimasina muteakip boru alin
ylzeyleri basing altinda birlestirilir. (Sekil 1)

Kaynak Bolgesi

Sekil 1: Alin Kaynak isleminin sematik gérinima
1.1.ALIN KAYNAK i§LEMiNDE KULLANILAN MAKINA VE EKIPMANLAR

Alin Kaynak isleminde kullanilan makina 4 ana parcadan olusur.

a- Klamplar: Alin Kaynagi yapilacak polietilen borulari yapilan ayarlar dahilinde sabit olarak tutmaya
yarayan aksamlardir. Her alin kaynagi icin yeniden ayar gerektirir. Her cap boru icin ayri bir klamp
takimi mevcuttur.

b- Traslama Unitesi: Boru alin yizeylerini traslamaya yarayan aksamdir. Traslama sonucu boru alin
ylzeyleri diz ve birbirlerine dik hale gelirler. Boru alin ylzeyleri ayni zamanda kaynak islemini olumsuz
olarak etkileyen kir ve oksit tabakasindan da temizlenir.

c- Isitma Unitesi: Boru alin yizeylerini istenen degerde isitan plaka rezistanslardan olusan aksamdir.
d- Hidrolik Unite:Klamplari yatay olarak hareket ettiren ve traslama, 1sitma, birlestirme islemleri
esnasinda gerekli olan basinci saglayan Gnitedir.
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1.2.ALIN KAYNAK ONCESI HAZIRLIK ISLEMI

Alin Kaynak islemine baslamadan 6nce asagida yazili olan maddeler titizlikle kontrol edilmeli, aksi
bir durumda kaynak islemine baslanmamalidir.

a-Isitma Unitesi plakalarinin dereceleri kontrol edilmelidir. Uretici firma ya da kataloglara uygun isi
olusana kadar beklenmelidir. Isitici plaka Gzerinde termik, esit bir agirlik olusmasi icin yaklasik 10
dakika beklenmelidir.

b-Isitici plakanin ylzeyleri, her kaynak islemi 6ncesinde temiz, elyafsiz kagit parcasi ile temizlenmelidir.
c-Borular kaynak makinasinda yatay ve dikey dogrultuda eksenlenmeli ve sabitlenmelidir.

d-Alin ylGzeyleri traslanmis borularin islem gérmus kaynaklanacak yizeylerine ellenmemeli ve
kirletilmemelidir. Aksi halde yeniden islem gerektirir.

1.3.ALIN KAYNAK ISLEMININ UYGULANMASI

Alin Kaynagina baslamadan 6nce, kaynak yapilacak ortamin elverissiz hava kosullarinin (asiri nem,
toz, +5° C nin altindaki i1s1 v.b.) getirecegdi etkilerden korunmasi gerekmektedir. Kaynak bélgesinin
cadirlanmasi, 6nceden i1sitma, rtizgarin bariyerlenmesi akla ilk gelen yéntemlerdir. Rlizgar, glines ve
nem kaynak bélgesinde dlizensiz isinmaya neden olabilir. Bu da kaynak kalitesini olumsuz yénde
etkileyecektir. Bu nedenle kaynak 6ncesi 6nlemlerin alinmasi gereklidir. Burada en énemli 6zellik
kaynakg¢inin egitimli ve iyi referans sunabiliyor olmasidir. Genel olarak @63 Uzeri caplarda kullaniimasi
tavsiye edilir. Kaynak islemi yapilacak borularin ayni tir malzeme, basing ve et kalinliginda olmasi
kaynak mikemmeliyeti olusturur.

a-KAYNAK ISISI: Isitici plaka 1sist 200-220°C arasinda olmalidir. Isilar strekli 6l¢tilmeli ve kontrol altinda
tutulmalidir. Kaynak isisi ve boru et kalinhigi arasindaki iliski Sekil 2 de gosterilmistir.

°C
Max.kaynak sicakhgi
220

215
210

205

200 Min.kaynak sicakligi

5 10 15 20 25 30 35 40 45 50 mm(Boruetkalinhgy)

Sekil 2: Kaynak isisi-Boru et kalinhg iliski grafigi



b- ISITMA BASINCI: Isitma islemi icin boru alin ylzeylerinin ¢cok dUstk basing altinda isitici plakaya dayali
olmasi gerekir.lsitma Basinci P<0,02 N/mmC seviyesinde tutulur.

¢- ISITMA ZAMANI: Boru et kalinligi x 10 sn.(Tablo1/3)

d- DUDAK YUKSEKLIGi: P=0,15 N/mm2 basincta isitici plaka ve boru alin yiizeyleri arasindaki yaslanma sonucu
olusan cidar kalinligina denir. H=0,55 mm +( 0,1 x €) mm olarak hesaplanir. e=Boru et kalinligi (mm)(Tablo1/2)

e- DEGISTIRME ZAMANI: Isitma islemi bitiminde boru alin ylizeylerinin isitici plakadan uzaklastiriimasi
stresidir. Bu stire mimkn oldugu strece kisa tutulmalidir. Yoksa isinan boru alin ytzeyleri sogur ve
kaynak kalitesi olumsuz etkilenir. Degistirme islemi esnasinda isitilmis boru ytzeyleri kesinlikle kirletiimemeli
ve hasar gérmemelidir. (Tablo1/4)

f-BIRLESTIRME ZAMANI: Degistirme islemi bitiminde kaynak yapilacak boru ylzeyleri sifira yakin bir
zaman icinde birlestirilmelidir. Bu uygulama icin gerekli olan birlestirme basinci P=0,15+0,01 N/mm?2
olmahdir. (Tablo1/5)

g-BASING ALTINDA SOGUMA ZAMANI: Birlestirme basinci soguma zamani altinda ayni degerde tutulmalidir.

(Tablo1/5)

Boru Et
Kalinhgi

mm

4,5....7
7...12
12....19
19....26
26....37
37...50
50....70

Dudak
Yiiksekligi
mm
0,5
1,0
1,5
2,0
2,5
3,0
3,5
4,0

Isitma
Zamani

Sn
45
45....70
70....120
120....190
190....260
260....370
370....500
500....700

Degistirme
Zamani
Sn
5
5....6
6...8
8....10
10....12
12....16
16....20
20....25

Birlestirme
Zamani

Tablo 1: 20° C ortam sicakliginda ve dlzenli hava akiminda esas alinacak degerler

DVS 2207

t1, 12 streci

o

Isitici plaka

t5 streci

1

t1 :YUksek basincta isinma suresi(sn)
t2 :Alcak basingta 1sinma stresi(sn)

t2 t3 t4

3 :Isitici plakayi degisim suresi(sn)

t5

5 :Basing altinda soguma suresi(dak)

t4 :Boru birlestirme basing olusum suresi(sn)

1)

Birlestirme
Zamani

Sn
6
6....10

10....16
16....24
24....32
32....45
45....60
60....80

| Tablo 2: Basinc-Isi Diyagrami
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Q SDR S (mm) Min.(mm) Max.(mm)
90 26 3,5 8 15
90 17,6 5,1 8 15
90 11 8,2 9 16
110 26 4,2 8 15
110 17,6 6,3 9 16
110 11 10 10 17
125 26 4,8 8 15
125 17,6 71 9 16
125 11 11,4 10 17
160 26 6,2 9 16
160 17,6 9,1 9 16
160 11 14,6 11 18
180 26 6,9 9 16
180 17,6 10,2 10 17
180 11 16,4 11 18
225 26 8,6 9 16
225 17,6 12,8 10 17
225 11 20,5 12 19
250 26 9,6 9 16
250 17,6 14,2 10 17
250 11 227 15 24
280 26 10,7 13 22
280 17,6 15,9 14 23
280 11 25,4 16 25
315 26 12,1 13 22
315 17,6 17,9 14 23
315 11 28,6 17 26

2.ELEKTROFUZYON KAYNAK METODU

Elektroflzyon metod, ic ylizeyleri 6zel rezistans tellerle kapli olarak imal edilen baglanti elemanlari
ile borulari birbirlerine kaynatan sistemdir. Baglanti elemanlarinin tGzerindeki soketlere elektroflizyon
makinasi ile uygulanan gerilim ile 1sinan rezistanslarin plastik malzemeyi eritmesi ile kaynak islemi
saglanir.

Elektrofizyon Manson
PE Boru

N /

B A A

Elektroflizyon Makinasi

Sekil 3: Elektrofiizyon kaynak semasi



2.1 ELEKTROFUZYON KAYNAK ISLEMINDE KULLANILAN MAKINA VE EKIPMANLAR

a- Elektrofiizyon Kaynak Unitesi: Bilgisayar kontrolll olarak Gretilmis makinalardir. Makinanin kontrolleri
mikroislemciler tarafindan saglanmaktadir. Baglanti elemanlarinin kaynak bilgileri barkodlarla veya manuel
olarak makinaya girilmektedir.

b- Boru Kaziyicilar: Boru ylizeylerinde zaman icinde olusabilecek ve kaynak kabiliyetini olumsuz olarak
etkileyen oksit tabakasi, yag, kir ve nem gibi tabakalari kazimak i¢in kullanilan degisik tip ve ebatta
ekipmanlardir.

¢- Boru Kesme Aparatlari: Uzun veya dizgin kesilmemis borularin uglarini kaynak islemine uygun olarak
kesmeye yarayan aletlerdir.

d- Kelepce Takimi: Borulardaki ovalligin giderilmesi ve kaynak esnasinda olusabilecek gerilmeleri dnlemek
icin kullanilr.

2.2 ELEKTROFUZYON KAYNAK ONCESI HAZIRLIK ISLEMI

Kaynak yapilacak malzemelerin ayni parametrik degerde olmasina dikkat edilmelidir.Bunun disinda kaynak
bolgesinin temiz tutulmasi ve uygun hava kosullarinin (riizgar. toz, nem, yag v.s.) saglanmasi gerekmektedir.

2.3 ELEKTROFUZYON KAYNAK ISLEMININ UYGULANMASI

Kaynak islemine baslamadan énce borunun agiz kisminin kendi ekseni ile dik aci yapip yapmadigina bakilmalidir.
Eger degilse boru agiz kismi kendi ekseni ile dik olacak sekilde kesilmelidir. Elektrofizyon manson takilacak
borunun kaynak olacak yiizeyi isaretlenir. Kaynak boyu genelde manson boyunun yarisi kadardir.isaretlenen
bu bolim kazima aparati ile ylzeyde oksit tabakasi kalmayacak sekilde kazinir.

Kazima derinligi oksit tabakasi veya kire bagli olarak 0,1-0,7 mm. arasindadir. YUlzeyi kazinmis boruyu kesinlikle
ellememeli, kirden ve olumsuz hava kosullarindan korumaliyiz. Elektroflizyon manson boruya gecirilir ve boru
ile ayni eksende olup olmadigi kontrol edilir. Gerekli ise bir kelepce takimi ile baglanarak sistem sabitlenir.

Elektrofiizyon kaynak makinasi Gzerindeki kablolar manson Gzerindeki soketlere takilir. Manson Gzerindeki
barkod scanner vasitasiyla okutularak kaynak degerleri makinaya girilir. Son bir kontrol yapilarak boru ve
manson konumu gézden gecirilir. Manson soket uclarina gerilim uygulanarak kaynak islemi gerceklestirilir.
Soguma suresi sonunda kelepceler sékulur.

Polietilen boru malzeme ile désenen hatlarda, malzeme kadar iscilik de 6nemlidir. Bu nedenle polietilen boru
sektortinde kaynak isciligi ehliyetli kisi veya kurumlarca yapilmali ve denetlenmelidir. Konuyla ilgili egitimler
verilmeli, gelismesini henliz tamamlamamis olan polietilen boru sektériinin 6nt yanhs veya kot iscilik gibi
nedenlerle kesilmemelidir.
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POLIETILEN BORUDA FLANSLI BIRLESTIRME

Bu metod genelde PE Boru ile diger boru malzemelerin birlestirilmesinde ya da vana, vantuz vb. malzemelerin
boru hattina baglantilarinin yapilmasini saglayan bir uygulamadir.

PE boru celik flansi Celik boru flansi

PE boru Alin )
kaynak bélgesi Celik flans

kaynak bolgesi

Celik boru

PE boru flang —-
adaptoru

Sekil: PE borunun Celik boruya flansli olarak baglanmasi

POLIETILEN BORU ABONE BAGLANTISI

1- ANA SEBEKE BORU HATTI

2- ELEKTROFUZYON BRANSMAN AYIRICI
3- ELEKTROFUZYON MANSON

4- ABONE SERVIS BORU HATTI

5- SU SAYACI BAGLANTISI
(ELEKTROFUZYON DISLi ADAPTOR)

(] S




LABORATUVAR VE KALITE
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YOGUNLUK

Yogunluk, polimer zincirlerinin dallanmasi yada komonomer miktariyla ilgilidir. Kristallesme yogunluga
baghdir. Zincirdeki dallanma veya komonomer miktari arttik¢a, yogunluk ve kristallesme azalacaktir.YUksek
yogunluk gecirgenlik 6zelligini azaltmakla beraber malzeme sertligini artirir. Distk yogunluk darbe
direncini ve gerilim catlagina karsi direnci artirir.

Deney kisaca su sekilde yapilir (ISO 1183) :

¢ 0,1 mg hassasiyetindeki malzemenin 6énce havada tartimi alinir

e Sonra alkol icinde tartimi yapilarak otomatik olarak yogunluk degerinin terazi Gizerindeki gostergesinden
(gr/cm3) okunmasi seklinde yapilir.

TERMAL STABILITE (OKSIDASYON INDUKSIYON SURESI TAYiN) TESTi

Termal stabilite, PE malzemedeki antioksidan katkinin, yuksek sicaklik sartlarinda oksijen ortaminda
malzemenin oksidasyona ugramasini énledigi stredir.

Bu test, malzemenin imalat, kaynak ve uzun dénem dayanim sartlarinda ne kadar iyi stabilize oldugunun
Olctsudur.Sayet malzeme iyi stabil hale gelmezse, ekstriizyon, kaynak veya yuksek sicaklik uygulamalarinda
bozulmaya baslayacak olup bunun sonucunda ise boru émri azalacaktir.

Deney kisaca su sekilde yapilir (Ref. EN 728):

¢ Cihazin sogutma suyu ve gaz vanalari agllir.

e Cihaz 200 °C ‘ye ayarlanarak isitilir.

e Numune kapsulin icine konur.

® Program calistirilir (6nce azot gaziyla ortam havasi stipUrltr. Daha sonra saf oksijen ortama verilerek
stre tutulur. En az 20 dakika bozulma goértlmemelidir)

v

MFR (MELT FLOW RATE-ERiYiK AKIS ORANI) TESTI
MFR degeri, polimer zincirlerinin boyuna baglidir. Kisa zincirler uzun olanlara gére daha kolay akacak
olup kisa zincirlerin birbirine karismasi (dolanmasi) daha kolaydir.

Deney kisaca su sekilde yapilir (Ref. 1ISO 1133):

e Cihaz 190 °C 'ye isitilir.

e Test edilecek malzeme parcalari (yakl. 3-5 g) cihazdaki ¢elik silindir icine bosaltilir.

* 10-20 mm boyunda sicim seklinde malzeme akacak sekilde otomatik kesme suresi tespit edilir.

¢ Kesilen 1-2 parca haricindeki 5-10 parca tartilir, ortalamasi alinir ve standartda verilen formulde yerine
konarak g/10 dak cinsinden MFR degeri bulunur.

®



KARBON SiYAHI MIiKTARI

Karbon siyahi, hem renklendirici hemde UV-stabilizatérl olarak kullaniimaktadir. Agirhikca % 2-2,5
arasindaki Karbon siyahi miktari, yer Gstl uygulamalarinda giines 1sigina maruz kalan borularda UV
radyasyona karsi en etkin korumayi saglamaktadir.

Deney kisaca su sekilde yapilir (Ref. ISO 6964) :

e Cihaz 550 °C'ye isitilir.

* Azot gazi agilarak istenen debiye getirilir

* Porselen kayik icine 1gr malzeme tartilarak isitma zonuna konur.

e Yaklasik 15-20 dakika isitmadan sonra malzemede Karbon siyahi disindaki bittin bilesenler buharlasacaktir.
e Porselen kayik desikatérde 15-20 dak. bekletilerek ortam sartlarina alinir ve rutubet almasi 6nlenir.

® Porselen kayik tekrar tartilir.

e Standartda verilen formal uygulanarak % Karbon siyahi miktari bulunur.

KARBON SiYAH DAGILIMI

Karbon siyahi mazleme icin iyi sekilde dagilmamasi durumunda,

bazi bélgeler glines radyasyonu ve 1si gibi cevresel sartlara karsi

korunmasiz kalacaktir.Korunmasiz alanlar ise zayif noktalar olup ‘
bu noktalardan malzeme diger yerlere kiyasla cok daha hizli sekilde '_"

bozulmaya baslayacaktir. ilave olarak malzeme gevreklesir ve 3
catlama baslama noktasini olusturur. Bu nedenle malzemenin
homojen dagilimi hayati 6neme sahiptir.

Deney kisaca su sekilde yapilir (ISO 11420):
e Kontrol edilecek malzeme X100 biyUtme altinda
mikroskopta incelenir.

PIGMENT DAGILIMI
Karbon siyahi dagilimina etki eden faktérler pigment dagilim icinde gecerlidir. Mavi ve Sari pigmentler
UV stabilizatort davranisi gostermemesi nedeniyle malzemeye ayrica UV stabilizatért katilmalidir.

Deney kisaca su sekilde yapilir (Ref. ISO 11420) :
e Kontrol edilecek malzeme X100 biyUtme altinda mikroskopta incelenir.
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BORULARDA HIDROSTATIK MUKAVEMET
Bu test ile borularin 20 °C ve 80 °C'de basing altinda dayanma
performansi élculir.

Deney kisaca su sekilde yapilir (Ref. EN 921):

e Test numuneleri uclari kapatilarak 20°C'deki su icinde

100 h, 80 °C'deki su icinde ise 165 h slreyle standartda verilen
formalin uygulanmasiyla bulunan basing verilir.

e Siire sonunda numunede hasar olup olmadigi gézlenir.

KOPMA NOKTASINDA UZAMA

Malzemenin mekanik 6zelliklerinin, malzemenin isleme tabi
tutulmasi esnasinda asiri derecede degisip degismediginin
kontrolu amaciyla yapilir.

Deney kisaca su sekilde yapilir (Ref. EN 638; ISO 6259-3):

e Boru parc¢asindan kesilen numuneler kasik numune hazirlama
aparatinda kesilir.

e Cekme cihazi ¢ceneleri arasina sikistirilir ve uzamaya tabi tutulur.
* % uzama (I, ilk boyuna gére) en az % 350 olmalidir.

CENTIKLi BORULAR UZERINDE YAVAS CATLAK iLERLEMESI
Makine ile boru boyuna agiimis dort ¢entikli numune hidrostatik
basinca maruz birakilip hasarlanma siresi cinsinden yavas

catlak ilerlemesine karsi koyan mukavemetin direncini gosterir.

Deney kisaca su sekilde yapilir. (Ref. TS EN I1SO 13479)

e Boru dis yizeyine ¢entik agilan numune sicakligi 80°C olan bir su
tankina daldirilmis durumda iken sabit bir hidrostatik basinca
maruz birakilir ve hasarlanma stresi kaydedilir.
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SDR26-PN4 SDR17.6-PN6 SDR17-PN6.3 SDR11-PN10
DN S KG/M | DN S KG/M |DN S KG/M |DN S KG/M

16 3.00 0.13
20 3.00 0.17
25 3.00 0.21
32 3.00 0.28
40| 240 029 | 40| 3.70 0.43
50 3.00 0.45 50 4.60 0.67

63 2.50 0.48 63 3.60 0.68 63 3.80 0.72 63 5.80 1.06

75| 290| 0.66| 75| 430| 097 75| 450 1.01 | 75| 6.90 1.50

90 3.50 0.95 920 5.20 1.4 90 5.40 1.46 90 8.20 2.14
110| 420| 1.40| 110| 630| 2.08| 110| 660 217 | 110| 1000 3.18
125| 480 1.82| 125| 7.0 266 | 125| 740| 277 | 125| 1140| 412
140 | 540 229 | 140| 8o00| 336 | 140| 830| 3.48 | 140 1270| 5.14
160 6.20 3.00 | 160 9.10 437 | 160 9.50 455 | 160| 14.60 6.75
180 6.90 3.76 | 180| 10.30 5.56 | 180 | 10.70 5.76 | 180| 16.40 8.53
200 7.70 4.66 | 200| 11.40 6.83 | 200 11.90 7.12 | 200| 18.20| 10.52
225| 860| 5.86 | 225| 12.80 8.63 | 225| 13.40 9.01 | 225| 20.50| 13.32
250 9.60| 7.26 | 250| 1420| 10.64 | 250| 14.80| 11.06 [ 250| 22.70| 16.40
280 | 10.70 9.07 | 280| 16.00| 13.42 | 280| 16.60| 13.89 | 280| 25.40| 20.55
315| 12.10| 11.53 | 315| 17.90| 16.90 | 315| 18.70| 17.61 | 315| 28.60| 26.02
355| 13.60| 14.61 | 355| 2020| 21.49 | 355| 21.10| 22.39 | 355| 3230, 33.12
400 | 1530| 18.52 | 400| 22.80| 27.32 | 400| 23.70| 28.34 | 400| 36.40| 42.05
450 | 17.20| 23.43 | 450| 25.60| 34.52 | 450| 26.70| 3591 | 450| 41.00| 53.27
500 | 19.10| 28.91 | 500| 2850| 42.69 | 500| 29.60| 44.24 | 500| 4550/ 65.70
560 | 21.40| 36.27 | 560| 31.90| 53.52 630| 57.30| 104.25
630 | 24.10| 45.95 | 630| 35.80| 67.58
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PE100 ESIT TE

90 270 90 135
110 310 95 150
125 355 110 175
140 380 120 190
160 408 130 202
180 509 166 210
200 500 150 250
225 548 158.5 271
250 622 185 310
280 694 207 347
315 752 217.5 375
355 820 232.5 410
400 800 200 400
450 860 270 460
500 1500 500 750
560 1620 500 780
630 1830 550 915
710 2130 710 1065
800 2400 800 1200




PE100 INEGAL TE

920
110
110
110
110
125
125
125
125
140
140
140
140
160
160
160
160
160
160
180
180
180
180
180
180
200
200
200
200
200
200
200
225
225
225
225
225
225
225
225
250
250
250
250
250

50
63
50
63
75
920
50
63
75
20
50
63
90
110
50
63
75
20
110
125
50
63
920
110
125
140
50
63
90
110
125
140
160
63
90
110
125
140
160
180
200
50
63
90
110
125

265
265
287
287
287
297
292
292
302
322
301
301
321
336
300
300
315
315
365
365
342
342
342
392
392
392
355
355
390
390
390
424
465
356
386
431
431
431
481
481
501
337
337
391
391
391

180
186
190
196
205
215
197,50
203,50
212,50
222,50
205
211
230
245
215
221
230
240
255
255
225
231
250
265
265
20
235
241
260
275
275
275
300
253,5
272,50
287,50
287,50
287,50
312,50
317,50
112,50
260
266
285
300
300
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PE100 INEGAL TE

250 140 412 300 DI‘

250 160 412 325 < :

250 180 454 330 § | N
250 200 474 125 § |

280 63 335 281 N |

280 90 400 300 § |

280 110 400 315 N | ./
280 140 460 315 § | |
280 160 460 340 N b
280 180 460 345 ~ § S Et A
280 200 503 345 § : |
280 225 503 345 N o
315 63 a1 298,5 § R
315 90 411 317,5 \ | ""..,:
315 110 411 332,5 § | N
315 125 411 332,5 N | ﬁ
315 140 431 332,5 Q | N
315 160 471 357,5 | .
315 180 471 317,50 !
315 200 511 332,50

315 225 511 332,50

355 63 421 352,50

355 90 421 377,50

355 110 421 382,50

355 125 421 382,50

355 140 481 382,50

355 160 481 318,50

355 180 481 337,50

355 200 506 352,50

355 225 521 352,50

355 250 546 352,50

355 280 546 377,50

400 63 437 405

400 90 437 405

400 110 437 405

400 125 467 275

400 140 467 200

400 160 514 341

400 180 514 360

400 200 552 375

400 225 552 375

400 250 552 375

400 280 622 400

450 63 455 430

450 90 455 430




PE100 INEGAL TE

450
450
450
450
450
450
450
450
450
450
500
500
500
500
500
500
500
500
500
500
500
500
500
500
560
560
560
560
560
560
560
560
560
560
560
560
560
560
560
560
630
630
630
630
630

110
125
140
160
180
225
250
280
315
355

90
110
125
140
160
180
200
225
250
280
315
355
400

50

63

90
110
125
140
160
180
200
225
250
280
315
355
400
450

63

20
110
125
140

455
490
490
530
530
635
635
635
710
710
430
490
490
490
505
550
550
600
600
600
650
705
800
800
435
435
500
500
520
520
562
562
585
720
720
795
795
840
810
860
495
495
510
510
550

430
300
455
366
385
400
400
400
425
430
455
460
480
480
505
390
410
425
425
425
450
455
455
455
510
510
510
535
535
415
421
440
455
455
455
480
485
455
455
455
515
520
520
520
525
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PE100 iNEGAL TE

630
630
630
630
630
630
630
630
630
630
630
710
710
710
710
710
710
710
710
710
710
710
710
710
710
710
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800
800

160
180
200
225
250
280
315
355
400
450
500
90
110
125
140
160
180
200
225
250
280
315
355
400
450
500
90
110
125
140
160
180
200
225
250
280
315
355
400
450
500
560

550
620
620
620
650
725
725
770
870
870
870
520
520
520
580
580
580
605
660
660
780
780
780
880
880
940
535
535
535
575
595
655
645
645
710
710
795
795
895
895
955
1025

545

545
570
570
605
456
475
490
490
490 -
515
560
560
560
565
585
585

610
610
645
645
515
530
530
530
555
605
605
605
610
630
630
655
655
690
690
560
575
575
575
600
605




PE100 90° DIRSEK

90
110
125
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900
1000

95
100
105
105
130
125
130
140
140
150
170
200
220
300
300
350
350
400
350
450
500

135
165
188
210
240
270
300
338
375
420
473
533
600
675
750
840
945
1065
1200
1350
1500

208
236
259
278
321
347
376
418
248
495
557
638
713
854
915
1040
1126
1275
1337
1559
1732
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PE100 45° DIRSEK

90 95 135 133
110 100 165 146
125 105 188 158
140 105 210 165
160 130 240 194
180 125 270 201
200 130 300 214
225 140 338 235
250 140 375 252
280 150 420 268
315 170 473 305
355 200 533 349
400 220 600 388
450 300 675 490
500 300 750 515
560 350 840 587
630 350 945 616
710 350 1065 1267
800 350 1200 688
900 450 1350 830
1000 450 1500 872



PE100 60° DIRSEK

90
110
125
140
160
180
200
225
250
280
315
355
400
450
500
560
630
710
800
900
1000

95
100
105
105
130
125
130
140
140
150
170
200
220
300
300
350
350
350
350
450
450

135
165
188
210
240
270
300
338
375
420
473
533
600
675
750
840
945
1065
1200
1350
1500

149
165
180
189
205
232
250
271
289
317
361
413
459
568
599
685
727
775
829
988
1048
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PE100 30° DIRSEK

90 95 135 107
110 100 165 115
125 105 188 122
140 105 210 126
160 130 240 151
180 125 270 149
200 130 300 157
225 140 338 170
250 140 375 173
280 150 420 187
315 170 473 212
355 200 533 248
400 220 600 274
450 300 675 360
500 300 750 367
560 350 840 425
630 350 945 434
710 350 1065 445
800 350 1200 457
900 450 1350 570
1000 450 1500 584



PE100 REDUKSiYON

75
50
63
75
90
50
63
75

110
63
75

110
125
90
110
125
140
90
110
125
140
160
110
125
140
160
180
110
125
140
160
180
200
125
140
160
180
200
140
160
180
200
225

105
95
95
95

105

115
95
95
95
105
115
125
95
95
105
115
125
95
105
115
125
130

160
160
170
175
175
185
180
180
180
190
195
120
185
195
200
195
210
210
210
205
225
230
225
225
225
245
240
235
240
245
260
255
250
260
265
265
265
255
260
260
265
275
275
275
280
275

L2

e e " Y
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PE100 REDUKSiYON

280 250 117 115 245

315 160 160 105 325

315 180 176 115 330

315 200 141 125 300

315 225 127 130 295 L1 L2
315 250 127 115 270

315 280 125 120 260

355 200 130 125 300 T
355 225 132 130 300

355 250 145 115 290 Al +—-——-——————- A
355 280 128 120 295

355 315 133 125 275

400 200 125 125 320 —

400 225 170 130 350

400 250 147 115 325 L
400 280 145 120 300

400 315 144 125 305

400 355 146 130 295

450 315 156 125 320

450 355 155 130 325

450 400 154 145 320

500 355 166 120 315

500 400 166 145 340

500 450 164 155 340

560 355 168 130 370

560 400 172 140 405

560 450 168 155 355

560 500 177 160 350

630 450 175 145 415

630 500 175 155 425

630 560 175 170 375

710 560 182 160 440

710 630 182 175 380

800 630 184 175 460

800 710 184 170 380

900 710 231 180 515

900 800 231 190 450



PLASTIK FLANS

950
063
Q75
290
2110
2125
2140
0160
2180
9200
0225
0250
0280
2315
@355
9400
9450
9500
0560
0630

82
20
101
120
135
135
140
165
170
172
172
180
200
200
230
236
285
285
305
305

44
57
69
84
104
119
134
154
174
194
219
244
274
309
349
394
444
494
554
624

90
110
125
140
160
160
200
225
225
280
280
355
355
400
450
500
630
630
710
710
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CELIK FLANS

DN CAP D d b k dy n
(mm) (mm) ,T_’ (mm) (mm) ,T_’ (mm) (mm) ,?_’ (adet)

DN25 @32mm 115 57 16 85 14 4
DN32 240mm 140 68 16 100 18 4
DN40 @50mm 150 74 16 110 18 4
DN50 @63mm 165 75 16 125 18 4
DN65 @75mm 185 89 16 145 18 4
DN80 290mm 200 105 19 M 160 18 8
DN100 2110mm 220 125 19 180 18 8

2125mm 220 132 19 180 18 8
DN125 2140mm 250 155 19 210 18 8
DN150 2160mm 285 175 19 240 22 8

2180mm 285 ~ 180 19 240 22 ) 8
DN200 | @200mm 380 | M 232 20 295 2 | W] 12

@225mm 340 235 20 295 22 12
DN250 @250mm 405 285 22 355 26 12

2280mm 405 291 22 355 26 12
DN300 @315mm 460 335 28 410 26 12
DN350 @355mm 520 373 30 T 470 26 16
DN400 2400mm 580 427 32 525 29,5 16
DN500 2450mm 715 514 34 650 29,5 20

2500mm 715 530 34 650 32,5 20
DN600 2560mm 840 615 38 770 35,5 20

2630mm 840 642 38 770 35,5 20

D :Celik Flans Dis Capi b :+2mm Toleranshdir.
d : Celik Flans ic Capi D :+2mm Toleranshdir.

b : Celik Flans Et Kalinhgi  d2: +1.5mm Toleranslidir.
k :Delik Merkezi

d2: Delik Capi

n : Delik Sayisi



CELIK FLANS

DN

DN25
DN32
DN40
DN50
DN65
DN80
DN100

DN125
DN150

DN200
DN250
DN300
DN350
DN400
DN500
DN600

DN700
DN800

CAP
(mm)
@32mm
240mm
@50mm
263mm
@75mm
290mm
2110mm
2125mm
2140mm
2160mm
2180mm
@200mm
@225mm
2250mm
2280mm
@315mm
@355mm
2400mm
2450mm
2500mm
@560mm
2630mm
@710mm
2800mm

D :Celik Flans Dis Capi

d : Celik Flans ic Capi

b : Celik Flans Et Kalinligi
k : Delik Merkezi

d2: Delik Capi
n : Delik Sayisi

(mm)
115
140
150
165
185
200
220
220
250
285
285
340
340
395
395
445
505
565
670
670
780
780
895
1015

Tol

(mm)
57
68
76
75
89
105
125
132
155
175
180

232
235
285
291
335
373
427
514
530
615
642
745
840

b :x2mm Toleranslidir.
D :+2mm Toleranshdir.
d2: +£1.5mm Toleranslidir.

(mm)
12
12
12
12
15
15
15
15
15
19
19
20
20
20
20
24
25,
26
28
28
28
28
30
32

Tol

(mm)
85
100
110
125
145
160
180
180
210
240
240
295
295
350
350
400
460
515
620
620
725
725
840
950

d>

(mm)
14
18
18
18
18
18
18
18
18
22
22
22
22
22
22
22
22
26
26
26
30
30
30
33

Tol

+1.5

(adet)

— — — o
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TEKNIK HESAPLAMALAR
VE TABLOLAR



TEKNiIK HESAPLAMALAR VE iLGILi TABLOLAR

SDR=ANMA DI$ CAPI (@ mm) / ET KALINLIGI (s mm)

P=(2 o xs) / (D-s) Bar
P= o (MRS) / o(hid.)x C Bar
1 Mpa= 10 Bar

S= (PxD) / (2 o +P) mm.

HDPE BORULARDA HiDROLIK HESAPLAR

Boru kesitinden gecebilecek debi miktari;
Q =V.A Formull ile hesaplanir.

Q : Debi (m3/sn)
V : Akiskan Hizi (m/sn)
A : Boru Kesit Alani (m2)

HDPE Borularin Basincl Sistemlerde Kullanilan Piirizliiliik Katsayilar:
e Hazen Williams : 149

e Darcy Weissbach : 0,02

e Colebrooke White :0,02

39
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_ 0, 63 0, 54 C : Hazen Williams Katsayisi
V=208 .C.K - J V : Akiskan Hizi (m/sn)
_ 0, 63 0, 54 Q : Debi (m3/sn)
Q=028.C. D - J J : Hidrolik Kayip (m/m)
10,675 . Q 1,852 D : Boru i¢c capi (m)
J = R : Hidrolik Yaricap (m)
c &2 p 8704
2

J=r. VT % Re = /P

D .2.g R 9

A :Darcy Weissbach Katsayisi D:Boru i¢ capi (m)

V:Akiskan Hizi (m/sn) R:Hidrolik Yaricap (m)

Q: Debi (m3/sn) L :Boru Boyu (m)

J : Hidrolik Kayip (m/m)

k 2,51 . 9
V="-2.V2.g.D.J.Iog ¥
[ 3,7 D.\/Z.g.D.]]
V.D

Re =

9

: Colebrooke White Katsayisi
: Akiskan Hizi (m/sn)
:Kinematik Viskozite (mC/sn)
:Hidrolik Kayip (m/m)

:Boru i¢ capi (m)

Re: Reynold Sayisi

O-o < =~

@



BASINC DALGASININ BORU iCERIiSINDEKi DAGILIM HIzI ( PE 100 BORU iCiN)

mm a Av/g a Av/g a Av/g a Av/g a Av/g a Av/g
16 205,97| 21,00 |226,12 | 23,06
20 178,85| 18,24 | 195,19| 19,90 (232,86 | 23,74
25 169,98| 17,33 | 200,59| 20,45 (222,09 | 22,65
32 135,65/13,83 |171,93| 17,53 | 192,49| 19,63 |219,40 | 22,37
40 132,56| 13,52 [170,54| 17,39 |192,49| 19,63 |219,40 | 22,37
50 100,18| 10,22 | 132,56| 13,52 [169,98| 17,33 | 191,94| 19,57 219,94 | 22,43
63 103,27| 10,53 [132,96| 13,56 |170,06| 17,34 | 192,70| 19,65 (218,34 | 22,26
75 100,18| 10,22 | 132,56| 13,52 |168,49| 17,18 | 190,50| 19,42 (219,22 | 22,35

90 83,53 | 8,52 |101,17| 10,32 |132,56| 13,52 |168,99| 17,23 | 192,18| 19,60 |218,51 | 22,28
110 81,79 | 8,34 [100,72| 10,27 |132,56| 13,52 |168,77| 17,21 | 191,75| 19,55 |219,16 | 22,35
125 82,23 | 8,38 [100,18| 10,22 |131,56| 13,42 |169,09| 17,24 | 191,94| 19,57 |218,65 | 22,30
140 82,58 | 8,42 |100,82| 10,28 |131,67|13,43 |168,55| 17,19 |189,77| 19,35 (219,02 | 22,33
160 82,58 | 8,42 |100,55| 10,25 | 131,78/ 13,44 | 169,15| 17,25 | 191,81| 19,56 |218,73 | 22,30
180 81,61 | 8,32 |100,34| 10,23 |131,87|13,45 |168,99| 17,23 | 191,58| 19,54 |218,51 | 22,28
200 81,71 | 8,33 |100,18| 10,22 |131,94| 13,45 |168,87| 17,22 | 191,94| 19,57 |218,87 | 22,32
225 81,61 | 8,32 [100,84| 10,28 | 132,01 13,46 |168,99| 17,23 | 191,94| 19,57 |218,75| 22,31
250 82,23 | 8,38 |100,77| 10,28 | 131,56/ 13,42 |168,64| 17,20 | 191,51| 19,53 |218,65 | 22,30
280 81,96 | 8,36 |100,29| 10,23 |131,67| 13,43 | 168,55| 17,19 | 191,71| 19,55 |218,25| 22,25
315 81,61 | 832 |100,46| 10,24 |131,77| 13,44 |168,64| 17,20 | 191,67| 19,54 |218,68 | 22,30
355 81,72 | 8,33 |100,68| 10,27 |131,86| 13,45 | 168,54| 17,19 | 191,76| 19,55 |218,46 | 22,28
400 81,71 | 833 |100,55| 10,25 |131,63| 13,42 |168,59| 17,19 | 191,67| 19,54 |218,60 | 22,29
450 81,61 | 832 |100,51| 10,25 |131,73|13,43 |168,74| 17,21 | 191,70| 19,55 |218,51 | 22,28
500 81,88 | 8,35 [100,48| 10,25 | 131,81/ 13,44 |168,64| 17,20 | 191,51| 19,53
560 81,64 | 8,33 |100,55| 10,25 |131,67| 13,43 | 168,55| 17,19
630 81,61 | 8,32 |100,46| 10,24 |131,77 13,44 |168,64| 17,20
710 81,72 | 8,33 |100,47| 10,24 |131,68| 13,43
800 81,71 | 8,33 |100,55| 10,25 | 131,63 | 13,42
900 81,61 | 8,32 |100,51| 10,25 |131,59| 13,42
1000 | 81,71 | 8,33 100,48/ 10,25 [131,69] 13,43

AV (m/sn)

9900 AV

Vs, 3+ k. Di §

s
H o= Higy + AP (siiprasyon) (mSS)
H,., = H;y+ AP (depresyon) (mSS)

a :sudaki ses hizi (m/sn)

K : Cidar esneklik katsayisi (Polietilen icin K=377)
Di :Boru i¢ capi (m)

s :Boru et kalinhgi (m)

AV : Hiz degisimi (m/sn)

D
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HDPE BORU HENDEK KESITi

UST TABAKA \

N

Hust
20 cm.

GOMLEK TABAKA

YASTIK TABAKA

o UST TABAKA : Sikistirlilmamis toprak dolgu.
(Yol Gegisleri harig)

e GOMLEK TABAKA : Sert cisimlerden arindiriimis,
Sikistirilmis toprak dolgu.

e YASTIK TABAKA : Sikistiriimis Kum.

H : Hendek derinligi (cm)

Hust : Boru Ust kotu ile zemin arasindaki mesafe (cm)
b  :Hendek genisligi (cm)

Y  :Yastik tabakasi yiksekligi (cm)

D :Borudiscapl (mm)

22 :Derece cinsinden yataklama acisi

D <600 mm. I¢in y=20 cm. b= D+2x20 cm.
600 mm. < D < 1000 mm. Igin y=20 cm. b=D+2x25 cm.
D > 1000 mm. Igin y=30 cm. b=D+2x30 cm.

* Hiist minimum 50 cm. olmalidir.

Bu sartnamenin amaci; boru montaj isleminde, hendek kazma ve iscilikte maksimum verimliligi elde
etmek, ayni zamanda montaj gtveninirligi saglamaktir.

Hendek Genisligi: Zemin 6zellikleri de gdz 6nline alinarak, montaj islemi ve dolgu malzemesinin sikistiriimasi
icin gerekli olan blyUklUkten fazla olmamalidir. PE boru icin hendek genislikleri:

D<20 icin 600 MM.
200< D < 600 icin D+400 MM.
600< D < 1000 icin D+500 MM.  olmalidir.

Hendek tabani; tesviye edilerek, borunun tabana dlizgiince oturacagi hale getirilmelidir. Hendek tabani
delici ve kesici cisimlerden arindiriimali, gerekiyorsa taban, ince taneli malzeme, toprak veya kum ile
doldurulup sikistirilmahdir. Zemin 6zellikleri uygun hale getirildikten sonra, boru désenmesi icin 120°C’lik
yataklama tavsiye edilir.Boru Gstin0 6rtecek malzemenin 10 cm.lik kismi kesici ve delici cisimlerden

arindiriimahidir.



POLIETILEN DUGUM NOKTALARI TANIMLARI

PE DUGUM NOKTASI SEMBOLLERI

90° DIRSEK N Q MMQ 2,0
DiRSEK N MMK 0,6
TEE 1 B MMB 1,8
INEGAL TEE I BMMB 3,6

FLANS — F F,E -
FLANSLI TE e A MMA -
KOR FLANS I— o 0 -
REDIKSIYON — R R 0.6
BAGLANTIS! — N N :
ADAPTOR — s : :
AYIRIGL L BRA : 36

ISININ POLIETILEN BORU UZERINDEKI FiziKSEL ETKiSi

(m) 10 20 30 40
1 1,5 3 4,5 6
6 9 18 27 36
12 18 36 54 72

50 75 150 225 300

100 150 300 450 600

PE BORU LINEER ISIL GENLESME KATSAYISI : (3)

AL =AT.d

AL : Uzama miktari (m)
AT : Boru Uzerinde olusan 1si farki (°C)
L : Toplam boru hatti uzunlugu (m)

Uzun hatlarda Polietilen borunun isi degisikliklerine vermis oldugu tepki daha belirgindir. Isi degisikliklerine
bagli boyundaki uzama ve kisalma dikkate alinmalidir.

13)
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POLIETILEN BORU BUKULME HESABI

Polietilen Borular mekanik 6zelliklerinden dolayi belli bir radiusle 360 derece déndurilebilmektedir. Bu
ozelliginden dolayi Polietilen borular 20 mm. ile 125 mm. caplar arasinda kangallar halinde sarilarak uzun
metrajlar halinde Gretilmesini ve kullanim kolayhgini saglar.

I
|
\
\
\
\ R
\
\‘
N\
\\
Seo
11 >48 x @ dis
33 >40 x @ dis
26 >35x @ dis
21 >28 x @ dis
19 >27 x @ dis
11 >25 x @ dis
7 >20x @ dlé
ORNEK 1
©=400
SDR 33 R>400x40=16000 mm=16 mt.
ORNEK 2
=400
SDR 11 R>400x25=10000 mm=10 mt.

Polietilen borularda butikilebilme 6zelligi boru dis capinin, et kalinligina orani ile orantilidir.



DEPOLAMA-TASIMA

Polietilen malzemeden imal edilen borular, imal edildikleri malzemenin bilesimine bagl olarak kapali

veya acik alanlarda depolanabilirler.icine giines isinlarina karsi koruyucu maddeler ilave edilmis Polietilen
borular acik havada depolanabilirler. Katki maddesi ilave edilmemis Polietilen borular ise glines isinlarindan
etkilenmeyen kapali alanlarda depolanmalidirlar. Polietilen borular sicak su veya buhar borulariyla temas
etmemeli, sicak yUzeylerden uzak tutulmalidirlar. Borularin depolandigi alanlar sivri, keskin ve asindirici

malzemelerden temizlenmelidirler.

Borular tasinmalari esnasinda strtklenmemeli, uygun olmayan yikleme, bosaltma ve tasima nedeniyle
hasarlanan borular kullanilmamalidir. E§er mimkdnse hasarlanan kisimlar uygun bir sekilde kesilip

atilmalidir.

20
25
32
40
50
63
75
920
110
125
140
160
200
225
250
280
315
355
400
500
560
630

cm
60
60
60
70
85
85
90
100
110
110
120
130
160
190
200
200
225
250
250
300
325
350
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KANGAL BORULAR
BORU ANMA CAPI KANGAL UZUNLUGU KANGAL iC CAPI KANGAL DIS CAPI GENISLIK
(mm) (m) (mm) (mm) (mm)
50 200 1500 2000 500
63 200 1500 2400 500
75 200 1500 2500 500
90 200 1800 2800 650
110 200 2200 3100 1000
125 173 2500 3300 1000




POLIETILEN BORUNUN ASINMA DIiRENCi

Akiskan icindeki parttkullere karsi dogada en az asinmaya maruz kalan malzeme HDPE (YUksek yogunluklu
Polietilen) 'den imal edilmis borulardir.

ASINMA MiKTARI (mm)
N
(9]

Asbest
Boru
CcTP
2,0 Boru %
Beton
1,5 / Boru
" / Kil
/ Boru
/
0,5 %/ PVC Boru
—— —— HDPE Boru
/
0
200.000 400.000

TEST CEVRIM ALETI

SEKIL Degisik malzemelerden imal edilmis
borularin asinma miktarlarini gésteren grafik.

(Kaynak; Darmstadt Universitesi test sonuclari)

Bu grafikte de gorulecegi izere HDPE malzemeden imal edilmis borunun ic yizeyinde ilk 100.000 test
cevriminde sadece 0,09 mm. Asinma gerc¢eklesmistir.



Altyapi & ¢ Tesisat Boru Sistemleri

-l

HDPE MALZEMENIN KiMYASALLARA KARSI DAYANIMI

Dayanikli ‘ Day%?nkll ‘DayanlkSIZ Dayaniklh ‘ Day%fukll ‘ Dayaniksiz
Acetaldehyde 100% * *
Acetic acid 60% * *
Acetic acid 96% & t
Acetic anhydride 100% *
Acetone 100% * *
Allyl alcohol 96% * *
Ammonium hydroxide 10% * *
Ammonium hydroxide 30% * *
Amyl acetate 100% * *
Amyl alcohol 100% * *
Aniline 100% * *
Antimony (lll) Chloride 90% *
Asorbic acid 10% *
Benzaldehyde 100% * *
Benzene 100% * *
Benzylsulphonic acid 10% * *
Bleach lye 10% * *
Butandiol 100% * *
Butane gas 100% * *
Butanol 100% * *
Butyl acetate 100% i o
Butyl alcohol 100% *
Butylene glycol 100% * *
Butyric acid 100% * *
Calcium bromate 10% * *
Calcium chromate 40% * *
Calcium carbonate & J
Calcium nitrate * *
Calcium oxide & &
Cyclohexanol 100% * *
Decahydronaphthalene 100% *
Dichloropropylene * *
Detergents, synthetic * *
Dioxan 100% * *
Ethandiol 100% * *
Ethanol 40% * *
Ethanol 96% * *
Ethyl alcohol 35% * *
Ethyl alcohol 100% & e
Fuorine gas 100% * *
Formaldehyde 40% * *
Formic acid 98% * *
Gasoline a &
Gelatine * *
Glycerine 100%
Glycerol 100% * *
n-Heptan 100% * *
Hydrobromic acid 50% * *
TABLO 1



HDPE MALZEMENIN KiMYASALLARA KARSI DAYANIMI

Dayanikli ‘ Day%fukll ‘ Dayaniksiz | Dayanikli ‘ Dayﬁe\\ﬁlkll ‘ Dayaniksiz

Hydrochloric acid 40% * *

Hydrocyanic acid 10% * *

Hydrofluoric acid 60% @ @
Hydrogen 100% * *

Hydrogen peroxide 30% * *

Hydrogen peroxide 90% * *
Iso octane 100% * *

Isopropy!l ether 100% * *
Lactic acid 100% * *

Methanol 100% * *

Methyl alcohol 100% & *

Mercury * *

Naphtha * *
Naphthalene * *

Nitric acid 25% o =

Nitric acid 70% * *

Nitric acid 100% * *
Orthophosforic acid 50% * *

Orthophosforic acid 95% * J

Ozone 100% * *
Phosphine 100% * *

Phosphoric acid 25% * *

Phosphoric acid 50% * *

Phtalic acid 50% * *

Potassium hydroxide 10% & &

Potassium iodate 10% * *

Potassium permanganate | 20% * *

Propionic acid 50% * *

Propionic acid 100% * *

Sea water * *

Silicon oil e &

Soap Solution * *

Sodium hydroxide 40% i *

Sodium hypochloride 15% * *

Sulphur dioxide 100% & *

Sulphur trioxide 100% * *
Sulpuric acid 10% & &

Sulpuric acid 50% * *

Sulpuric acid 70% & &

Sulpuric acid 80% * *
Sodium iodate 10% * *

Sulphurous acid 30% * *
Tetrachloroethylene 100% * *
Tetrachloromethane 100% * *
Urea 30% * *

Urine * *

Water * *

Xylene 100% * *

TABLO 2



Altyapi & ¢ Tesisat Boru Sistemleri

PAKPLAST HDPE 100 PN10 BORU BASINC KAYIP TABLOSU

m/s
0,4
0,5
0,6
0,7
0,8
0,9
1,0
1,1
1,2
1,3
1,4
1,5
1,6
1,7
1,8
1,9
2,0
2,1
2,2
2,3
2,4
2,5
2,6
2,7
2,8
2,9
3,0
3,1
3,2
3,3
3,4
3,5
3,6
3,7
3,8
3,9
4,0
4,1
4,2
4,3
4,4
4,5
4,6
4,7
4,8

m3/h
2,19
2,74
3,28
3,83
4,38
4,93
5,47
6,02
6,57
7,12
7,66
8,21
8,76
9,31
9,85
10,40
10,95
11,50
12,04
12,59
13,14
13,68
14,23
14,78
15,33
15,87
16,42
16,97
17,52
18,06
18,61
19,16
19,71
20,25
20,80
21,35
21,90
22,44
22,99
23,54
24,09
24,63
25,18
25,73
26,27

Debi
m3/s

0,00061
0,00076
0,00091
0,00106
0,00122
0,00137
0,00152
0,00167
0,00182
0,00198
0,00213
0,00228
0,00243
0,00258
0,00274
0,00289
0,00304
0,00319
0,00335
0,00350
0,00365
0,00380
0,00395
0,00411
0,00426
0,00441
0,00456
0,00471
0,00487
0,00502
0,00517
0,00532
0,00547
0,00563
0,00578
0,00593
0,00608
0,00623
0,00639
0,00654
0,00669
0,00684
0,00699
0,00715
0,00730

J
m/m
0,00451
0,00682
0,00957
0,01273
0,01630
0,02027
0,02464
0,02939
0,03453
0,04005
0,04595
0,05221
0,05884
0,06583
0,07318
0,08088
0,08894
0,09736
0,10611
0,11522
0,12467
0,13446
0,14459
0,15506
0,16586
0,17700
0,18847
0,20027
0,21240
0,22485
0,23763
0,25074
0,26417
0,27792
0,29199
0,30638
0,32109
0,33611
0,35145
0,36711
0,38308
0,39935
0,41595
0,43285
0,45006

m/s
0,4
0,5
0,6
0,7
0,8
0,9
1,0
1,1

1,2
1,3
1,4
1,5
1,6
1,7
1,8
1,9
2,0
2,1

2,2
2,3
2,4
2,5
2,6
2,7
2,8
2,9
3,0
3,1

3,2
3,3
3,4
3,5
3,6
3,7
3,8
3,9
4,0
4,1

4,2
4,3
4,4
4,5
4,6
4,7
4,8

m3/h
3,47
4,34
5,21
6,07
6,94
7,81
8,68
9,55
10,41
11,28
12,15
13,02
13,88
14,75
15,62
16,49
17,36
18,22
19,09
19,96
20,83
21,69
22,56
23,43
24,30
25,17
26,03
26,90
27,77
28,64
29,50
30,37
31,24
32,11
32,98
33,84
34,71
35,58
36,45
37,31
38,18
39,05
39,92
40,79
41,65

Debi
m3/s

0,00096
0,00121
0,00145
0,00169
0,00193
0,00217
0,00241
0,00265
0,00289
0,00313
0,00337
0,00362
0,00386
0,00410
0,00434
0,00458
0,00482
0,00506
0,00530
0,00554
0,00579
0,00603
0,00627
0,00651
0,00675
0,00699
0,00723
0,00747
0,00771
0,00795
0,00820
0,00844
0,00868
0,00892
0,00916
0,00940
0,00964
0,00988
0,01012
0,01037
0,01061
0,01085
0,01109
0,01133
0,01157

HAZEN WILLIAM METODU iLE HESAPLANMISTIR.

J
m/m
0,00345
0,00522
0,00731
0,00973
0,01246
0,01549
0,01883
0,02247
0,02640
0,03061
0,03512
0,03990
0,04497
0,05031
0,05593
0,06182
0,06798
0,07441
0,08111
0,08807
0,09529
0,10278
0,11052
0,11852
0,12678
0,13529
0,14406
0,15308
0,16235
0,17187
0,18164
0,19165
0,20192
0,21243
0,22318
0,23418
0,24542
0,25691
0,26863
0,28060
0,29280
0,30525
0,31793
0,33085
0,34400

m/s
0,4
0,5
0,6
0,7
0,8
0,9
1,0
1,1
1,2
1,3
1,4
1,5
1,6
1,7
1,8
1,9
2,0
2,1
2,2
2,3
2,4
2,5
2,6
2,7
2,8
2,9
3,0
3,1
3,2
3,3
3,4
3,5
3,6
3,7
3,8
3,9
4,0
4,1
4,2
4,3
4,4
4,5
4,6
4,7

4,8

50

Debi

m3/h

4,93

6,16

7,39

8,62

9,85
11,08
12,32
13,55
14,78
16,01
17,24
18,47
19,71
20,94
22,17
23,40
24,63
25,86
27,10
28,33
29,56
30,79
32,02
33,25
34,49
35,72
36,95
38,18
39,41
40,64
41,88
43,11
44,34
45,57
46,80
48,03
49,27
50,50
51,73
52,96
54,19
55,42
56,65
57,89
59,12

m3/s
0,00137
0,00171
0,00205
0,00239
0,00274
0,00308
0,00342
0,00376
0,00411
0,00445
0,00479
0,00513
0,00547
0,00582
0,00616
0,00650
0,00684
0,00718
0,00753
0,00787
0,00821
0,00855
0,00890
0,00924
0,00958
0,00992
0,01026
0,01061
0,01095
0,01129
0,01163
0,01197
0,01232
0,01266
0,01300
0,01334
0,01368
0,01403
0,01437
0,01471
0,01505
0,01540
0,01574
0,01608
0,01642

J
m/m
0,00281
0,00425
0,00596
0,00793
0,01016
0,01263
0,01535
0,01832
0,02152
0,02496
0,02863
0,03253
0,03666
0,04102
0,04560
0,05040
0,05543
0,06067
0,06613
0,07180
0,07769
0,08379
0,09010
0,09663
0,10336
0,11030
0,11745
0,12480
0,13236
0,14012
0,14809
0,15625
0,16462
0,17319
0,18196
0,19093
0,20009
0,20946
0,21902
0,22877
0,23872
0,24887
0,25921
0,26974
0,28046

m/s
0,4
0,5

0,6
0,7

0,8
0,9
1,0
1,1

1,2

1,3

1,4
1,5

1,6
1,7

1,8
1,9
2,0
2,1

2,2

2,3

2,4
2,5

2,6
2,7
2,8
2,9
3,0
3,1

3,2
3,3
3,4
3,5
3,6
3,7
3,8
3,9
4,0
4,1

4,2
4,3
4,4
4,5
4,6
4,7
4,8

m3/h

6,13

7,66

9,19
10,72
12,25
13,78
15,32
16,85
18,38
19,91
21,44
22,97
24,51
26,04
27,57
29,10
30,63
32,16
33,70
35,23
36,76
38,29
39,82
41,35
42,89
44,42
45,95
47,48
49,01
50,54
52,07
53,61
55,14
56,67
58,20
59,73
61,26
62,80
64,33
65,86
67,39
68,92
70,45
71,99
73,52

Debi
m3/s
0,00170
0,00213
0,00255
0,00298
0,00340
0,00383
0,00425
0,00468
0,00511
0,00553
0,00596
0,00638
0,00681
0,00723
0,00766
0,00808
0,00851
0,00893
0,00936
0,00979
0,01021
0,01064
0,01106
0,01149
0,01191
0,01234
0,01276
0,01319
0,01361
0,01404
0,01447
0,01489
0,01532
0,01574
0,01617
0,01659
0,01702
0,01744
0,01787
0,01829
0,01872
0,01915
0,01957
0,02000
0,02042

J
m/m
0,00248
0,00375
0,00525
0,00698
0,00894
0,01112
0,01352
0,01613
0,01895
0,02198
0,02521
0,02865
0,03229
0,03612
0,04016
0,04439
0,04881
0,05343
0,05823
0,06323
0,06842
0,07379
0,07935
0,08509
0,09102
0,09713
0,10343
0,10990
0,11656
0,12339
0,13041
0,13760
0,14497
0,15252
0,16024
0,16813
0,17621
0,18445
0,19287
0,20146
0,21022
0,21916
0,22826
0,23754
0,24698

TABLO 1



PAKPLAST HDPE 100 PN10 BORU BASINC KAYIP TABLOSU

Vv Debi

m3/h
10.60
13.25
15.90
18.55
21.19
23.84
26.49
29.14
31.79
34.44
37.09
39.74
42.39
45.04
47.69
50.34
52.99
55.64
58.29
60.94
63.58
66.23
68.88
71.53
74.18
76.83
79.48
82.13
84.78
87.43
90.08
92.73
95.38
98.03
100.68
103.33
105.97
108.62
111.27
113.92
116.57
119.22
121.87
124.52
127.17

m3/s
0.00294
0.00368
0.00442
0.00515
0.00589
0.00662
0.00736
0.00810
0.00883
0.00957
0.01030
0.01104
0.01177
0.01251
0.01325
0.01398
0.01472
0.01545
0.01619
0.01693
0.01766
0.01840
0.01913
0.01987
0.02061
0.02134
0.02208
0.02281
0.02355
0.02429
0.02502
0.02576
0.02649
0.02723
0.02797
0.02870
0.02944
0.03017
0.03091
0.03165
0.03238
0.03312
0.03385
0.03459
0.03532

J
m/m
0.00180
0.00272
0.00381
0.00507
0.00650
0.00808
0.00982
0.01172
0.01377
0.01597
0.01832
0.02081
0.02346
0.02624
0.02917
0.03224
0.03546
0.03881
0.04230
0.04593
0.04970
0.05360
0.05764
0.06181
0.06612
0.07056
0.07513
0.07984
0.08467
0.08964
0.09473
0.09996
0.10531
0.11079
0.11640
0.12214
0.12800
0.13399
0.14011
0.14635
0.15272
0.15921
0.16582
0.17256
0.17942

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
33
3.4
35
3.6
3.7
3.8
3.9
4.0
4.1
4.2
43
4.4
4.5
4.6
4.7
4.8

Debi

m3/h
13.73
17.17
20.60
24.04
27.47
30.90
34.34
37.77
41.20
44.64
48.07
51.50
54.94
58.37
61.81
65.24
68.67
72.11
75.54
78.97
82.41
85.84
89.27
92.71
96.14
99.58
103.01
106.44
109.88
113.31
116.74
120.18
123.61
127.04
130.48
133.91
137.35
140.78
144.21
147.65
151.08
154.51
157.95
161.38
164.81

m3/s
0.00382
0.00477
0.00572
0.00668
0.00763
0.00858
0.00954
0.01049
0.01145
0.01240
0.01335
0.01431
0.01526
0.01621
0.01717
0.01812
0.01908
0.02003
0.02098
0.02194
0.02289
0.02384
0.02480
0.02575
0.02671
0.02766
0.02861
0.02957
0.03052
0.03148
0.03243
0.03338
0.03434
0.03529
0.03624
0.03720
0.03815
0.03911
0.04006
0.04101
0.04197
0.04292
0.04387
0.04483
0.04578

HAZEN WILLIAM METODU ILE HESAPLANMISTIR.

J
m/m
0.00155
0.00234
0.00328
0.00436
0.00559
0.00695
0.00844
0.01007
0.01184
0.01373
0.01575
0.01789
0.02016
0.02256
0.02508
0.02772
0.03048
0.03336
0.03637
0.03949
0.04273
0.04608
0.04955
0.05314
0.05684
0.06066
0.06459
0.06863
0.07279
0.07706
0.08144
0.08593
0.09053
0.09524
0.10007
0.10500
0.11004
0.11519
0.12045
0.12581
0.13128
0.13686
0.14255
0.14834
0.15424

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

D

Debi

m3/h
17.22
21.53
25.83
30.14
34.44
38.75
43.05
47.36
51.67
55.97
60.28
64.58
68.89
73.19
77.50
81.80
86.11
90.42
94.72
99.03
103.33
107.64
111.94
116.25
120.55
124.86
129.16
133.47
137.78
142.08
146.39
150.69
155.00
159.30
163.61
167.91
172.22
176.52
180.83
185.14
189.44
193.75
198.05
202.36
206.66

m3/s
0.00478
0.00598
0.00718
0.00837
0.00957
0.01076
0.01196
0.01316
0.01435
0.01555
0.01674
0.01794
0.01914
0.02033
0.02153
0.02272
0.02392
0.02512
0.02631
0.02751
0.02870
0.02990
0.03110
0.03229
0.03349
0.03468
0.03588
0.03708
0.03827
0.03947
0.04066
0.04186
0.04305
0.04425
0.04545
0.04664
0.04784
0.04903
0.05023
0.05143
0.05262
0.05382
0.05501
0.05621
0.05741

J
m/m
0.00136
0.00205
0.00287
0.00382
0.00489
0.00609
0.00740
0.00883
0.01037
0.01203
0.01380
0.01568
0.01767
0.01977
0.02198
0.02429
0.02671
0.02924
0.03187
0.03461
0.03744
0.04038
0.04343
0.04657
0.04981
0.05316
0.05660
0.06015
0.06379
0.06753
0.07137
0.07531
0.07934
0.08347
0.08770
0.09202
0.09644
0.10095
0.10556
0.11026
0.11505
0.11994
0.12493
0.13000
0.13517

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
33
3.4
35
3.6
3.7
3.8
3.9
4.0
4.1
4.2
43
4.4
4.5
4.6
4.7
438

Debi

m3/h
22.48
28.11
33.73
39.35
44.97
50.59
56.21
61.83
67.45
73.08
78.70
84.32
89.94
95.56
101.18
106.80
112.42
118.05
123.67
129.29
134.91
140.53
146.15
151.77
157.39
163.02
168.64
174.26
179.88
185.50
191.12
196.74
202.36
207.98
213.61
219.23
224.85
230.47
236.09
241.71
247.33
252.95
258.58
264.20
269.82

m3/s
0.00625
0.00781
0.00937
0.01093
0.01249
0.01405
0.01561
0.01718
0.01874
0.02030
0.02186
0.02342
0.02498
0.02654
0.02811
0.02967
0.03123
0.03279
0.03435
0.03591
0.03747
0.03904
0.04060
0.04216
0.04372
0.04528
0.04684
0.04840
0.04997
0.05153
0.05309
0.05465
0.05621
0.05777
0.05934
0.06090
0.06246
0.06402
0.06558
0.06714
0.06870
0.07027
0.07183
0.07339
0.07495

J
m/m
0.00116
0.00175
0.00246
0.00327
0.00419
0.00521
0.00633
0.00756
0.00888
0.01030
0.01181
0.01342
0.01513
0.01692
0.01881
0.02079
0.02287
0.02503
0.02728
0.02962
0.03205
0.03457
0.03717
0.03986
0.04264
0.04550
0.04845
0.05149
0.05460
0.05781
0.06109
0.06446
0.06791
0.07145
0.07507
0.07877
0.08255
0.08641
0.09035
0.09438
0.09848
0.10267
0.10693
0.11128
0.11570

TABLO 2



-,

Altyapi & i¢ Tesisat Boru Sistemleri

PAKPLAST HDPE 100 PN10 BORU BASINC KAYIP TABLOSU

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1

1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1

2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1

3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1

4.2
4.3
4.4
4.5
4.6
4.7
4.8

Debi

m3/h
28.45
35.56
42.67
49.78
56.90
64.01
71.12
78.23
85.35
92.46
99.57
106.68
113.79
120.91
128.02
135.13
142.24
149.35
156.47
163.58
170.69
177.80
184.91
192.03
199.14
206.25
213.36
220.48
227.59
234.70
241.81
248.92
256.04
263.15
270.26
277.37
284.48
291.60
298.71
305.82
312.93
320.04
327.16
334.27
341.38

m3/s
0.00790
0.00988
0.01185
0.01383
0.01580
0.01778
0.01976
0.02173
0.02371
0.02568
0.02766
0.02963
0.03161
0.03358
0.03556
0.03754
0.03951
0.04149
0.04346
0.04544
0.04741
0.04939
0.05137
0.05334
0.05532
0.05729
0.05927
0.06124
0.06322
0.06519
0.06717
0.06915
0.07112
0.07310
0.07507
0.07705
0.07902
0.08100
0.08297
0.08495
0.08693
0.08890
0.09088
0.09285
0.09483

J
m/m
0.00101
0.00153
0.00214
0.00285
0.00365
0.00454
0.00552
0.00659
0.00774
0.00898
0.01030
0.01170
0.01319
0.01475
0.01640
0.01813
0.01993
0.02182
0.02378
0.02582
0.02794
0.03014
0.03241
0.03475
0.03717
0.03967
0.04224
0.04488
0.04760
0.05039
0.05326
0.05620
0.05921
0.06229
0.06544
0.06867
0.07196
0.07533
0.07877
0.08228
0.08586
0.08951
0.09322
0.09701
0.10087

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

Debi

m3/h
27.24
34.05
40.86
47.67
54.48
61.29
68.10
74.91
81.73
88.54
95.35
102.16
108.97
115.78
122.59
129.40
136.21
143.02
149.83
156.64
163.45
170.26
177.07
183.88
190.69
197.50
204.31
211.12
217.93
224.74
231.56
238.37
245.18
251.99
258.80
265.61
272.42
279.23
286.04
292.85
299.66
306.47
313.28
320.09
326.90

m3/s
0.00757
0.00946
0.01135
0.01324
0.01513
0.01703
0.01892
0.02081
0.02270
0.02459
0.02649
0.02838
0.03027
0.03216
0.03405
0.03594
0.03784
0.03973
0.04162
0.04351
0.04540
0.04729
0.04919
0.05108
0.05297
0.05486
0.05675
0.05865
0.06054
0.06243
0.06432
0.06621
0.06810
0.07000
0.07189
0.07378
0.07567
0.07756
0.07946
0.08135
0.08324
0.08513
0.08702
0.08891

0.09081

HAZEN WILLIAM METODU iLE HESAPLANMISTIR.

J
m/m
0.00104
0.00157
0.00220
0.00293
0.00375
0.00466
0.00566
0.00676
0.00794
0.00921
0.01056
0.01200
0.01352
0.01513
0.01682
0.01859
0.02044
0.02238
0.02439
0.02648
0.02866
0.03091
0.03324
0.03564
0.03813
0.04069
0.04332
0.04603
0.04882
0.05168
0.05462
0.05764
0.06072
0.06388
0.06712
0.07043
0.07381
0.07726
0.08079
0.08438
0.08805
0.09180
0.09561
0.09950
0.10345

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

@

Debi

m3/h
44.43
55.54
66.64
77.75
88.86
99.96
111.07
122.18
133.28
144.39
155.50
166.61
177.71
188.82
199.93
211.03
222.14
233.25
244.36
255.46
266.57
277.68
288.78
299.89
311.00
322.10
333.21
344.32
355.43
366.53
377.64
388.75
399.85
410.96
422.07
433.18
444.28
455.39
466.50
477.60
488.71
499.82
510.92
522.03
533.14

m3/s
0.01234
0.01543
0.01851
0.02160
0.02468
0.02777
0.03085
0.03394
0.03702
0.04011
0.04319
0.04628
0.04936
0.05245
0.05554
0.05862
0.06171
0.06479
0.06788
0.07096
0.07405
0.07713
0.08022
0.08330
0.08639
0.08947
0.09256
0.09564
0.09873
0.10181
0.10490
0.10799
0.11107
0.11416
0.11724
0.12033
0.12341
0.12650
0.12958
0.13267
0.13575
0.13884
0.14192
0.14501
0.14809

J
m/m
0.00078
0.00118
0.00165
0.00220
0.00282
0.00350
0.00426
0.00508
0.00597
0.00692
0.00794
0.00902
0.01017
0.01138
0.01265
0.01398
0.01537
0.01682
0.01834
0.01991
0.02154
0.02324
0.02499
0.02680
0.02866
0.03059
0.03257
0.03461
0.03671
0.03886
0.04107
0.04333
0.04565
0.04803
0.05046
0.05295
0.05549
0.05809
0.06074
0.06344
0.06620
0.06901
0.07188
0.07480
0.07778

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

Debi

m3/h
54.94
68.67
82.41
96.14
109.88
123.61
137.35
151.08
164.81
178.55
192.28
206.02
219.75
233.49
247.22
260.96
274.69
288.43
302.16
315.90
329.63
343.36
357.10
370.83
384.57
398.30
412.04
425.77
439.51
453.24
466.98
480.71
494.44
508.18
521.91
535.65
549.38
563.12
576.85
590.59
604.32
618.06
631.79
645.52
659.26

m3/s
0.01526
0.01908
0.02289
0.02671
0.03052
0.03434
0.03815
0.04197
0.04578
0.04960
0.05341
0.05723
0.06104
0.06486
0.06867
0.07249
0.07630
0.08012
0.08393
0.08775
0.09156
0.09538
0.09919
0.10301
0.10682
0.11064
0.11445
0.11827
0.12209
0.12590
0.12972
0.13353
0.13735
0.14116
0.14498
0.14879
0.15261
0.15642
0.16024
0.16405
0.16787
0.17168
0.17550
0.17931
0.18313

J
m/m
0.00069
0.00104
0.00146
0.00194
0.00249
0.00310
0.00376
0.00449
0.00527
0.00612
0.00702
0.00797
0.00898
0.01005
0.01117
0.01235
0.01358
0.01486
0.01620
0.01759
0.01904
0.02053
0.02208
0.02368
0.02532
0.02703
0.02878
0.03058
0.03243
0.03433
0.03628
0.03828
0.04034
0.04243
0.04458
0.04678
0.04903
0.05132
0.05366
0.05605
0.05849
0.06098
0.06351
0.06609
0.06872

TABLO 3



PAKPLAST HDPE 100 PN10 BORU BASINC KAYIP TABLOSU

\Y Debi

m/s| m3/h
0.4| 68.89
0.5| 86.11
0.6 1103.33
0.7 | 120.55
0.8 1137.78
0.9 | 155.00
1.0 1172.22
1.1 1189.44
1.2 |206.66
1.3 1223.89
1.4 |241.11
1.5|258.33
1.6 | 275.55
1.7 |292.77
1.8 310.00
1.9 |327.22
2.0|344.44
2.1 [361.66
2.2 1378.88
2.3 396.10
2.41413.33
2.5 [430.55
2.6 |447.77
2.7 1464.99
2.8 |482.21
2.9 1499.44
3.0 |516.66
3.1 [533.88
3.2 |551.10
3.3 /568.32
3.4 |585.55
3.5 [602.77
3.6619.99
3.7 |1637.21
3.8 1654.43
3.9 /671.66
4.0 (688.88
4.1/706.10
4.21723.32
4.3 |740.54
4.4\757.77
45(774.99
4.6 1792.21
4.7 1809.43
4.8 | 826.65

m3/s
0.01914
0.02392
0.02870
0.03349
0.03827
0.04305
0.04784
0.05262
0.05741
0.06219
0.06697
0.07176
0.07654
0.08133
0.08611
0.09089
0.09568
0.10046
0.10525
0.11003
0.11481
0.11960
0.12438
0.12916
0.13395
0.13873
0.14352
0.14830
0.15308
0.15787
0.16265
0.16744
0.17222
0.17700
0.18179
0.18657
0.19136
0.19614
0.20092
0.20571
0.21049
0.21527
0.22006
0.22484
0.22963

J
m/m
0.00060
0.00091
0.00128
0.00170
0.00218
0.00271
0.00330
0.00393
0.00462
0.00536
0.00615
0.00699
0.00787
0.00881
0.00979
0.01082
0.01190
0.01303
0.01420
0.01542
0.01668
0.01799
0.01935
0.02075
0.02219
0.02368
0.02522
0.02680
0.02842
0.03009
0.03180
0.03355
0.03535
0.03719
0.03907
0.04100
0.04297
0.04498
0.04703
0.04912
0.05126
0.05344
0.05566
0.05792
0.06022

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
BE5)
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

m3/h
87.2
108.9
130.7
152.5
174.3
196.1
217.9
239.7
261.5
283.3
305.0
326.8
348.6
370.4
392.2
414.0
435.8
457.6
479.4
501.1
522.9
544.7
566.5
588.3
610.1
631.9
653.7
675.4
697.2
719.0
740.8
762.6
784.4
806.2
828.0
849.8
871.5
893.3
915.1
936.9
958.7
980.5
1,002.3
1,024.1
1,045.9

Debi

m3/s
0.02421
0.03026
0.03631
0.04237
0.04842
0.05447
0.06052
0.06658
0.07263
0.07868
0.08473
0.09079
0.09684
0.10289
0.10894
0.11500
0.12105
0.12710
0.13315
0.13921
0.14526
0.15131
0.15736
0.16342
0.16947
0.17552
0.18157
0.18762
0.19368
0.19973
0.20578
0.21183
0.21789
0.22394
0.22999
0.23604
0.24210
0.24815
0.25420
0.26025
0.26631
0.27236
0.27841
0.28446
0.29052

HAZEN WILLIAM METODU ILE HESAPLANMISTIR.

J
m/m
0.00053
0.00080
0.00112
0.00148
0.00190
0.00236
0.00287
0.00343
0.00403
0.00467
0.00536
0.00609
0.00686
0.00768
0.00854
0.00944
0.01038
0.01136
0.01238
0.01344
0.01454
0.01569
0.01687
0.01809
0.01935
0.02065
0.02199
0.02336
0.02478
0.02623
0.02772
0.02925
0.03082
0.03242
0.03406
0.03574
0.03746
0.03921
0.04100
0.04283
0.04469
0.04659
0.04852
0.05050
0.05250

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1

1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1

2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1

3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1

4.2
4.3
4.4
4.5
4.6
4.7
4.8

53)

Debi

m3/h
110.7
138.3
166.0
193.7
221.3
249.0
276.6
304.3
332.0
359.6
387.3
415.0
442.6
470.3
498.0
525.6
553.3
581.0
608.6
636.3
664.0
691.6
719.3
746.9
774.6
802.3
829.9
857.6
885.3
912.9
940.6
968.3
995.9
1,023.6
1,051.3
1,078.9
1,106.6
1,134.3
1,161.9
1,189.6
1,217.2
1,244.9
1,272.6
1,300.2
1,327.9

m3/s
0.03074
0.03842
0.04611
0.05379
0.06148
0.06916
0.07685
0.08453
0.09222
0.09990
0.10758
0.11527
0.12295
0.13064
0.13832
0.14601
0.15369
0.16138
0.16906
0.17675
0.18443
0.19212
0.19980
0.20749
0.21517
0.22285
0.23054
0.23822
0.24591
0.25359
0.26128
0.26896
0.27665
0.28433
0.29202
0.29970
0.30739
0.31507
0.32275
0.33044
0.33812
0.34581
0.35349
0.36118
0.36886

J
m/m
0.00046
0.00069
0.00097
0.00129
0.00165
0.00206
0.00250
0.00298
0.00351
0.00407
0.00466
0.00530
0.00597
0.00668
0.00743
0.00821
0.00903
0.00988
0.01077
0.01169
0.01265
0.01365
0.01468
0.01574
0.01683
0.01796
0.01913
0.02033
0.02156
0.02282
0.02412
0.02545
0.02681
0.02821
0.02964
0.03110
0.03259
0.03411
0.03567
0.03726
0.03888
0.04053
0.04222
0.04393
0.04568

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1

1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1

2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1

3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1

4.2
4.3
4.4
4.5
4.6
4.7
4.8

Debi

m3/h
140.6
175.8
210.9
246.1
281.2
316.4
351.5
386.7
421.8
457.0
492.1
527.3
562.4
597.6
632.7
667.9
703.1
738.2
773.4
808.5
843.7
878.8
914.0
949.1
984.3
1,019.4
1,054.6
1,089.7
1,124.9
1,160.0
1,195.2
1,230.3
1,265.5
1,300.6
1,335.8
1,370.9
1,406.1
1,441.3
1,476.4
1,511.6
1,546.7
1,581.9
1,617.0
1,652.2
1,687.3

m3/s
0.03906
0.04882
0.05859
0.06835
0.07812
0.08788
0.09765
0.10741
0.11718
0.12694
0.13670
0.14647
0.15623
0.16600
0.17576
0.18553
0.19529
0.20506
0.21482
0.22459
0.23435
0.24411
0.25388
0.26364
0.27341
0.28317
0.29294
0.30270
0.31247
0.32223
0.33200
0.34176
0.35153
0.36129
0.37105
0.38082
0.39058
0.40035
0.41011
0.41988
0.42964
0.43941
0.44917
0.45894
0.46870

J
m/m
0.00040
0.00060
0.00084
0.00112
0.00144
0.00179
0.00217
0.00259
0.00305
0.00354
0.00406
0.00461
0.00519
0.00581
0.00646
0.00714
0.00785
0.00859
0.00937
0.01017
0.01100
0.01187
0.01276
0.01369
0.01464
0.01562
0.01663
0.01768
0.01875
0.01985
0.02097
0.02213
0.02332
0.02453
0.02577
0.02704
0.02834
0.02967
0.03102
0.03240
0.03381
0.03525
0.03671
0.03820
0.03972

TABLO 4



Altyapi & i¢ Tesisat Boru Sistemleri

-,

PAKPLAST HDPE 100 PN10 BORU BASINC KAYIP TABLOSU

Vv Debi J \Y Debi J Vv Debi J Vv Debi J
m/s| m3h m3/s m/m |m/s| m3/h m3/s m/m |[m/s| m3h m3/s m/m |m/s| m3/h  m3/s m/m
0.4 | 177.9/0.04941| 0.00035|0.4| 219.8/0.06104| 0.00031 | 0.4| 275.6/0.07654| 0.00027 | 0.4 | 348.6|0.09684| 0.00023
0.5| 222.4/0.06177| 0.00053 | 0.5| 274.7|0.07630| 0.00046 | 0.5| 344.4/0.09568| 0.00041 [ 0.5| 435.8|0.12105| 0.00035
0.6 | 266.8/0.07412| 0.00074 | 0.6| 329.6|0.09156| 0.00065|0.6| 413.3/0.11481| 0.00057 | 0.6 | 522.9/0.14526| 0.00050
0.7 311.3/0.08648| 0.00098 | 0.7| 384.6|0.10682| 0.00087 | 0.7 | 482.2|0.13395| 0.00076 | 0.7 | 610.1|0.16947| 0.00066
0.8 | 355.8/0.09883| 0.00125|0.8| 439.5/0.12209| 0.00111|{0.8| 551.1/0.15308| 0.00097 | 0.8| 697.2|0.19368| 0.00085
0.9| 400.3/0.11118| 0.00156 | 0.9| 494.4|0.13735| 0.00138 ({0.9| 620.0/0.17222| 0.00121 | 0.9| 784.4|0.21789| 0.00105
1.0| 444.7/0.12354| 0.00190 | 1.0| 549.4|0.15261| 0.00168 | 1.0| 688.9/0.19136| 0.00147 | 1.0| 871.5|0.24210| 0.00128
1.1| 489.2|0.13589| 0.00226 | 1.1| 604.3|0.16787 | 0.00200 | 1.1| 757.8/0.21049| 0.00175| 1.1 | 958.7|0.26631| 0.00153
1.2 533.7/0.14824| 0.00266 | 1.2| 659.3/0.18313| 0.00235 | 1.2| 826.7|0.22963| 0.00206 | 1.2 1,045.9{0.29052| 0.00179
1.3| 578.2/0.16060| 0.00308 | 1.3| 714.2|0.19839| 0.00272 | 1.3 | 895.5/0.24876| 0.00239 | 1.3 |1,133.0(0.31473| 0.00208
14| 622.6/0.17295| 0.00354 | 1.4| 769.1/0.21365| 0.00313 | 1.4| 964.4/0.26790| 0.00274 | 1.4 1,220.2|0.33894| 0.00239
1.5| 667.1/0.18530| 0.00402 | 1.5| 824.1|0.22891| 0.00355| 1.5(1,033.3/0.28703| 0.00311 | 1.51,307.3|0.36314| 0.00271
1.6 711.6/0.19766| 0.00453 | 1.6| 879.0|0.24417| 0.00400 | 1.6 {1,102.2|0.30617| 0.00351 | 1.6 |1,394.5|0.38735| 0.00306
1.7| 756.0/0.21001| 0.00507 | 1.7| 934.0|0.25943| 0.00448 | 1.7 |1,171.1]0.32530| 0.00392 | 1.7 [1,481.6|0.41156| 0.00342
1.8| 800.5/0.22237| 0.00563 | 1.8| 988.9|0.27469| 0.00498 | 1.8 |1,240.0|0.34444| 0.00436 | 1.8 |1,568.80.43577| 0.00380
1.9| 845.0/0.23472| 0.00622 | 1.9/1,043.8|0.28995| 0.00550 | 1.9 |1,308.9|0.36357 | 0.00482 | 1.9 |1,655.9|0.45998| 0.00420
2.0| 889.5/0.24707| 0.00684 | 2.0/1,098.8|0.30521 | 0.00605 | 2.0 |1,377.8/0.38271| 0.00530 | 2.0 |1,743.1|0.48419| 0.00462
2.1 933.9/0.25943| 0.00749| 2.1|1,153.7|0.32047 | 0.00662 | 2.1 |1,446.6|0.40185| 0.00580 | 2.1 {1,830.2|0.50840| 0.00506
2.2| 978.4/0.27178| 0.00817 | 2.2/1,208.6| 0.33573| 0.00722 | 2.2 |1,515.5/0.42098 | 0.00633 | 2.2 ({1,917.4|0.53261| 0.00552
2.3[1,022.9|/0.28413| 0.00887 | 2.3|1,263.6|0.35099 | 0.00784 | 2.3 |1,584.4|0.44012| 0.00687 | 2.3 |2,004.6 |0.55682| 0.00599
2.411,067.4)0.29649| 0.00959|2.4/1,318.5/0.36626 | 0.00848 | 2.4 |1,653.3|0.45925| 0.00743 | 2.4 |2,091.7|0.58103| 0.00648
2.5(1,111.8/0.30884| 0.01035| 2.5/1,373.5|0.38152| 0.00915 | 2.5 |1,722.2|0.47839| 0.00802 | 2.5|2,178.9 |0.60524| 0.00699
2.61,156.3/0.32119| 0.01113 | 2.6|1,428.4| 0.39678 | 0.00984 | 2.6 |1,791.1|0.49752 | 0.00862 | 2.6 [2,266.0|0.62945| 0.00752
2.7 [1,200.8|0.33355| 0.01193 | 2.7|1,483.3|0.41204 | 0.01055 | 2.7 |1,860.0|0.51666| 0.00924 | 2.7 |2,353.2 |0.65366| 0.00806
2.81,245.2|0.34590| 0.01276| 2.8/1,538.3|0.42730| 0.01128 | 2.8 1,928.9|0.53579 | 0.00989 | 2.8 [2,440.3|0.67787| 0.00862
2.9 (1,289.7|0.35826| 0.01362 | 2.9/1,593.2|0.44256| 0.01204 | 2.9 |{1,997.7|0.55493| 0.01055 | 2.9 |2,527.5|0.70208| 0.00920
3.0 1,334.2/0.37061| 0.01450 | 3.0/1,648.1|0.45782| 0.01282 | 3.0 |2,066.6|0.57407| 0.01124 | 3.0 |12,614.6|0.72629| 0.00980
3.1|1,378.7|0.38296| 0.01541 | 3.1/1,703.1/0.47308 | 0.01362 | 3.1 |2,135.5/0.59320| 0.01194 | 3.1 [2,701.8|0.75050| 0.01041
3.2 1,423.1/0.39532| 0.01634 | 3.2|1,758.0|0.48834 | 0.01445 | 3.2 |2,204.4|0.61234| 0.01266 | 3.2 |2,789.0(0.77471| 0.01104
3.3|1,467.6| 0.40767| 0.01730| 3.3|1,813.0| 0.50360 | 0.01530 | 3.3 2,273.3|0.63147 | 0.01341 | 3.3 [2,876.1|0.79892| 0.01169
3.411,512.1/0.42002| 0.01829 | 3.4/1,867.9/0.51886 | 0.01617 | 3.4 (2,342.2|0.65061| 0.01417 | 3.4 |12,963.3|0.82313| 0.01235
3.5|1,556.6|0.43238| 0.01929 | 3.5/1,922.8|0.53412| 0.01706 | 3.5|2,411.1|0.66974 | 0.01495 | 3.5 [3,050.4|0.84734| 0.01303
3.6 /1,601.0/0.44473| 0.02033 | 3.6|1,977.8|0.54938 | 0.01797 | 3.6 |2,480.0|0.68888 | 0.01575 | 3.6 |3,137.60.87155| 0.01373
3.7 [1,645.5/0.45708| 0.02139 | 3.7|2,032.7|0.56464 | 0.01891 | 3.7 |2,548.8|0.70801| 0.01657 | 3.7 |3,224.7 |0.89576| 0.01444
3.8/1,690.0/0.46944| 0.02247 | 3.8|2,087.7|0.57990| 0.01986 | 3.8 2,617.7|0.72715| 0.01741 | 3.8 |3,311.9{/0.91997| 0.01518
3.9 (1,734.5/0.48179| 0.02358 | 3.9/2,142.6|0.59516 | 0.02084 | 3.9 |2,686.6|0.74628 | 0.01827 | 3.9 |3,399.0|0.94418| 0.01592
4.011,778.9/0.49415| 0.02471 | 4.0|2,197.5/0.61043 | 0.02184 | 4.0|2,755.5/0.76542| 0.01914 | 4.0 |3,486.2 | 0.96839| 0.01669
4.111,823.4/0.50650| 0.02586 | 4.1|2,252.5|/0.62569 | 0.02286 | 4.1|2,824.4|0.78456 | 0.02004 | 4.1 |3,573.3/0.99260| 0.01747
4.2 11,867.9/0.51885| 0.02704 | 4.2|2,307.4|0.64095 | 0.02391 | 4.2|2,893.3|0.80369| 0.02095 | 4.2 {3,660.5|1.01681| 0.01827
4.311,912.3/0.53121| 0.02825 | 4.3|2,362.3|0.65621 | 0.02497 | 4.3 2,962.2|0.82283| 0.02189 | 4.3 |3,747.7 | 1.04101| 0.01908
4.411,956.8/0.54356| 0.02948 | 4.4|2,417.3/0.67147 | 0.02606 | 4.4 |13,031.1|0.84196| 0.02284 | 4.4 |3,834.8 | 1.06522| 0.01991
4.512,001.3|0.55591| 0.03073 | 4.5(2,472.2|0.68673 | 0.02717 | 4.5|3,100.0|0.86110| 0.02381 | 4.5 (3,922.0| 1.08943| 0.02076
4.6 2,045.8/0.56827| 0.03201 | 4.6(2,527.2/0.70199 | 0.02830 | 4.6 |3,168.8|0.88023 | 0.02480 | 4.6 |4,009.1|1.11364| 0.02162
4.7 12,090.2|0.58062| 0.03331(4.7|2,582.1/0.71725| 0.02945 | 4.7 |3,237.7|0.89937 | 0.02581 | 4.7 |4,096.3 | 1.13785| 0.02250
4.812,134.710.59297| 0.03463 1 4.812,637.0/10.73251| 0.03062 | 4.8 13,306.610.91850| 0.02683 | 4.8 14,183.411.16206| 0.02339

HAZEN WILLIAM METODU iLE HESAPLANMISTIR. TABLO 5
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PAKPLAST HDPE 100 PN10 BORU BASINC KAYIP TABLOSU

\Y Debi

m/s| m3/h
0.4 4429
0.5| 553.6
0.6 664.4
0.7| 775.1
0.8| 885.8
0.9 99%.6
1.0(1,107.3
1.1/1,218.0
1.2]1,328.8
1.3]1,439.5
1.4{1,550.2
1.5/1,660.9
1.61,771.7
1.7 1,882.4
1.811,993.1
1.912,103.9
2.0/2,214.6
2.1/2,325.3
2.212,436.0
2.3|2,546.8
2.412,657.5
2.5|2,768.2
2.612,879.0
2.7 12,989.7
2.8/3,100.4
2.9/3,211.2
3.0(3,321.9
3.1/3,432.6
3.2|3,543.3
3.3(3,654.1
3.4\3,764.8
3.5/3,875.5
3.6/3,986.3
3.7 4,097.0
3.8 4,207.7
3.9|4,318.4
4.014,429.2
4.1 14,539.9
4.2 14,650.6
4.314,761.4
4.44,872.1
4.514,982.8
4.6 15,093.6
4.715,204.3
4.815,315.0

m3/s
0.12303
0.15379
0.18455
0.21531
0.24607
0.27682
0.30758
0.33834
0.36910
0.39986
0.43061
0.46137
0.49213
0.52289
0.55365
0.58441
0.61516
0.64592
0.67668
0.70744
0.73820
0.76895
0.79971
0.83047
0.86123
0.89199
0.92275
0.95350
0.98426
1.01502
1.04578
1.07654
1.10729
1.13805
1.16881
1.19957
1.23033
1.26109
1.29184
1.32260
1.35336
1.38412
1.41488
1.44563
1.47639

J
m/m
0.00020
0.00031
0.00043
0.00058
0.00074
0.00092
0.00111
0.00133
0.00156
0.00181
0.00208
0.00236
0.00266
0.00298
0.00331
0.00366
0.00402
0.00440
0.00480
0.00521
0.00564
0.00608
0.00654
0.00701
0.00750
0.00800
0.00852
0.00905
0.00960
0.01016
0.01074
0.01133
0.01194
0.01256
0.01320
0.01385
0.01451
0.01519
0.01589
0.01659
0.01732
0.01805
0.01880
0.01957
0.02034

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5

4.7
4.8

Debi

m3/h

562.4

703.1

843.7

984.3
1,124.9
1,265.5
1,406.1
1,546.7
1,687.3
1,827.9
1,968.5
2,109.2
2,249.8
2,390.4
2,531.0
2,671.6
2,812.2
2,952.8
3,093.4
3,234.0
3,374.6
3,515.3
3,655.9
3,796.5
3,937.1
4,077.7
4,218.3
4,358.9
4,499.5
4,640.1
4,780.7
4,921.4
5,062.0
5,202.6
5,343.2
5,483.8
5,624.4
5,765.0
5,905.6
6,046.2
6,186.8
6,327.5
6,468.1
6,608.7
6,749.3

m3/s
0.15623
0.19529
0.23435
0.27341
0.31247
0.35153
0.39058
0.42964
0.46870
0.50776
0.54682
0.58588
0.62493
0.66399
0.70305
0.74211
0.78117
0.82023
0.85928
0.89834
0.93740
0.97646
1.01552
1.05458
1.09363
1.13269
1.17175
1.21081
1.24987
1.28893
1.32798
1.36704
1.40610
1.44516
1.48422
1.52328
1.56233
1.60139
1.64045
1.67951
1.71857
1.75763
1.79669
1.83574
1.87480

HAZEN WILLIAM METODU ILE HESAPLANMISTIR.

J
m/m
0.00018
0.00027
0.00038
0.00050
0.00064
0.00080
0.00097
0.00116
0.00136
0.00158
0.00181
0.00205
0.00231
0.00259
0.00288
0.00318
0.00350
0.00383
0.00417
0.00453
0.00490
0.00529
0.00569
0.00610
0.00652
0.00696
0.00741
0.00788
0.00835
0.00884
0.00934
0.00986
0.01039
0.01093
0.01148
0.01205
0.01263
0.01322
0.01382
0.01444
0.01506
0.01570
0.01636
0.01702
0.01770

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
34
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5

4.7
4.8
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Debi

m3/h

711.9

889.9
1,067.9
1,245.9
1,423.9
1,601.8
1,779.8
1,957.8
2,135.8
2,313.8
2,491.7
2,669.7
2,847.7
3,025.7
3,203.7
3,381.7
3,559.6
3,737.6
3,915.6
4,093.6
4,271.6
4,449.6
4,627.5
4,805.5
4,983.5
5,161.5
5,339.5
5,517.4
5,695.4
5,873.4
6,051.4
6,229.4
6,407.4
6,585.3
6,763.3
6,941.3
7,119.3
7,297.3
7,475.2
7,653.2
7,831.2
8,009.2
8,187.2
8,365.2
8,543.1

m3/s
0.19776
0.24720
0.29664
0.34608
0.39552
0.44496
0.49439
0.54383
0.59327
0.64271
0.69215
0.74159
0.79103
0.84047
0.88991
0.93935
0.98879
1.03823
1.08767
1.13711
1.18655
1.23599
1.28543
1.33487
1.38431
1.43374
1.48318
1.53262
1.58206
1.63150
1.68094
1.73038
1.77982
1.82926
1.87870
1.92814
1.97758
2.02702
2.07646
2.12590
2.17534
2.22478
2.27422
2.32366
2.37310

J
m/m
0.00015
0.00023
0.00033
0.00044
0.00056
0.00069
0.00084
0.00101
0.00118
0.00137
0.00157
0.00179
0.00202
0.00226
0.00251
0.00277
0.00305
0.00334
0.00364
0.00395
0.00427
0.00461
0.00496
0.00531
0.00568
0.00607
0.00646
0.00686
0.00728
0.00771
0.00814
0.00859
0.00905
0.00953
0.01001
0.01050
0.01100
0.01152
0.01205
0.01258
0.01313
0.01369
0.01426
0.01484
0.01542

m/s
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
2.0
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.8
2.9
3.0
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8

m3/h

878.6
1,098.3
1,317.9
1,537.6
1,757.2
1,976.9
2,196.5
2,416.2
2,635.8
2,855.5
3,075.1
3,294.8
3,514.5
3,734.1
3,953.8
4,173.4
4,393.1
4,612.7
4,832.4
5,052.0
5,271.7
5,491.3
5711.0
5,930.6
6,150.3
6,370.0
6,589.6
6,809.3
7,028.9
7,248.6
7,468.2
7,687.9
7,907.5
8,127.2
8,346.8
8,566.5
8,786.1
9,005.8
9,225.4
9,445.1
9,664.8
9,884.4
10,104.1
10,323.7
10,543.4

Debi

m3/s
0.24406
0.30507
0.36609
0.42710
0.48812
0.54913
0.61015
0.67116
0.73218
0.79319
0.85421
0.91522
0.97624
1.03725
1.09827
1.15928
1.22030
1.28131
1.34233
1.40334
1.46436
1.52537
1.58639
1.64740
1.70842
1.76943
1.83045
1.89146
1.95248
2.01349
2.07451
2.13552
2.19653
2.25755
2.31856
2.37958
2.44059
2.50161
2.56262
2.62364
2.68465
2.74567
2.80668
2.86770
2.92871

J
m/m
0.00014
0.00021
0.00029
0.00039
0.00049
0.00061
0.00075
0.00089
0.00105
0.00121
0.00139
0.00158
0.00178
0.00200
0.00222
0.00245
0.00270
0.00295
0.00322
0.00349
0.00378
0.00408
0.00438
0.00470
0.00503
0.00537
0.00571
0.00607
0.00644
0.00682
0.00720
0.00760
0.00801
0.00843
0.00885
0.00929
0.00973
0.01019
0.01065
0.01113
0.01161
0.01211
0.01261
0.01312
0.01364

TABLO 6



Altyapi & i¢ Tesisat Boru Sistemleri

-

PAKPLAST HDPE 100 PN10 BORU BASINC KAYIP TABLOSU

V Debi J \Y Debi J V Debi J

m/s m3/h m3/s m/m m/s | m3/h m3/s m/m m/s m3/h m3/s m/m

0.4 1,267.9 0.35219 0.00011 0.4 1,725.5 0.47932 0.00009 | 0.4 2,254.2 0.62618 0.00008
0.5 1,584.9 0.44024 | 0.00017| 0.5 | 2,156.9 0.59915 | 0.00014| 0.5 2,817.8 | 0.78272 0.00012
0.6 1,901.8 0.52829 | 0.00023| 0.6 | 2,588.3 0.71898 | 0.00020| 0.6 3,381.3 | 0.93926 0.00017
0.7 2,218.8 0.61633 0.00031 0.7 3,019.7 0.83881 0.00026 | 0.7 3,944.9 1.09581 0.00022
0.8 2,535.8 0.70438 | 0.00040| 0.8 | 3,451.1 0.95864 | 0.00033| 0.8 4,508.5 | 1.25235 0.00029
0.9 2,852.7 0.79243 0.00050| 0.9 3,882.5 1.07847 0.00041| 0.9 5,072.0 1.40889 0.00035
1.0 3,169.7 0.88048 | 0.00060 1.0 | 4,313.9 1.19830 | 0.00050 | 1.0 5,635.6 | 1.56544 0.00043
1.1 3,486.7 0.96852 | 0.00072 1.1 4,745.3 1.31813 | 0.00060 | 1.1 6,199.1 1.72198 0.00051
1.2 3,803.7 1.05657 0.00085 1.2 5,176.6 1.43796 0.00071| 1.2 6,762.7 1.87853 0.00060
1.3 4,120.6 1.14462 | 0.00098 | 1.3 | 5,608.0 1.55778 | 0.00082 | 1.3 7,326.2 | 2.03507 0.00070
1.4 4,437.6 1.23267 0.00112 1.4 6,039.4 1.67761 0.00094 | 1.4 7,889.8 | 2.19161 0.00080
1.5 4,754.6 1.32071 0.00128 1.5 6,470.8 1.79744 0.00107 | 1.5 8,453.4 | 2.34816 0.00091
1.6 5,071.5 1.40876 0.00144 1.6 6,902.2 1.91727 0.00120| 1.6 9,016.9 | 2.50470 0.00103
1.7 5,388.5 1.49681 0.00161 1.7 | 7,333.6 2.03710 | 0.00135| 1.7 9,580.5 | 2.66124 0.00115
1.8 5,705.5 1.58486 0.00179 1.8 7,765.0 2.15693 0.00150 | 1.8 | 10,144.0 | 2.81779 0.00128
1.9 6,022.5 1.67290 0.00198 1.9 | 8,196.3 2.27676 0.00165| 1.9 | 10,707.6 | 2.97433 0.00142
2.0 6,339.4 1.76095 | 0.00218 | 2.0 | 8,627.7 2.39659 | 0.00182| 2.0 | 11,271.2 | 3.13088 0.00156
2.1 6,656.4 1.84900 0.00238 2.1 9,059.1 2.51642 0.00199 | 2.1 | 11,834.7 3.28742 0.00170
2.2 6,973.4 1.93705 | 0.00260 | 2.2 | 9,490.5 2.63625 | 0.00217 | 2.2 |12,398.3 | 3.44396 0.00186
2.3 7,290.3 2.02509 0.00282 2.3 9,921.9 2.75608 0.00236 | 2.3 | 12,961.8 | 3.60051 0.00202
2.4 7,607.3 2.11314 0.00305 2.4 |10,353.3 2.87591 0.00255 | 2.4 | 13,525.4 | 3.75705 0.00218
2.5 7,924.3 2.20119 | 0.00329| 2.5 [10,784.7 2.99574 | 0.00275| 2.5 | 14,088.9 | 3.91359 0.00235
2.6 8,241.3 2.28924 0.00354 2.6 [11,216.0 3.11557 0.00296 | 2.6 | 14,652.5 | 4.07014 0.00253
2.7 8,558.2 2.37728 | 0.00380| 2.7 [11,647.4 3.23540 | 0.00317 | 2.7 | 15,216.1 4.22668 0.00271
2.8 8,875.2 2.46533 0.00406 2.8 [12,078.8 3.35523 0.00339 | 2.8 | 15,779.6 | 4.38323 0.00290
2.9 9,192.2 2.55338 | 0.00433| 2.9 [12,510.2 3.47506 | 0.00362 | 2.9 | 16,343.2 | 4.53977 0.00310
3.0 9,509.1 2.64143 0.00461 3.0 [12,941.6 3.59489 0.00385| 3.0 | 16,906.7 | 4.69631 0.00330
3.1 9,826.1 2.72947 0.00490 3.1 |13,373.0 3.71472 0.00410 | 3.1 | 17,470.3 | 4.85286 0.00350
3.2 |10,143.1 2.81752 | 0.00520| 3.2 |13,804.4 3.83455 | 0.00434 | 3.2 | 18,033.8 | 5.00940 0.00372
3.3 |10,460.1 2.90557 | 0.00550 | 3.3 |14,235.8 3.95438 | 0.00460 | 3.3 | 18,597.4 | 5.16595 0.00393
3.4 |10,777.0 2.99362 | 0.00582| 3.4 (14,667.1 4.07421 0.00486 | 3.4 |19,161.0 | 5.32249 0.00416
3.5 11,094.0 3.08166 0.00614 3.5 [15,098.5 4.19404 0.00513 | 3.5 | 19,7245 5.47903 0.00439
3.6 |11,411.0 3.16971 0.00647 | 3.6 |15,529.9 4.31387 | 0.00540 | 3.6 | 20,288.1 5.63558 0.00462
3.7 11,727.9 3.25776 0.00680 3.7 |15,961.3 4.43369 0.00568 | 3.7 | 20,851.6 5.79212 0.00486
3.8 |12,044.9 3.34581 0.00715| 3.8 |16,392.7 4.55352 | 0.00597 | 3.8 | 21,415.2 | 5.94866 0.00511
3.9 |12,361.9 3.43386 | 0.00750| 3.9 [16,824.1 4.67335 | 0.00627 | 3.9 | 21,978.7 | 6.10521 0.00536
4.0 12,678.9 3.52190 0.00786 4.0 |17,255.5 4.79318 0.00657 | 4.0 | 22,542.3 6.26175 0.00562
4.1 12,995.8 3.60995 | 0.00823| 4.1 |17,686.8 4.91301 0.00687 | 4.1 | 23,105.9 | 6.41830 0.00588
4.2 13,312.8 3.69800 0.00860 4.2 118,118.2 5.03284 0.00719 | 4.2 | 23,669.4 | 6.57484 0.00615
43 113,629.8 3.78605 | 0.00899 | 4.3 |18,549.6 5.15267 | 0.00751| 4.3 |24,233.0 | 6.73138 0.00642
4.4 113,946.7 3.87409 0.00938 | 4.4 [18,981.0 5.27250 0.00783 | 4.4 | 24,796.5 | 6.88793 0.00670
4.5 14,263.7 3.96214 0.00978 | 4.5 [(19,412.4 5.39233 0.00817 | 4.5 | 25,360.1 7.04447 0.00699
4.6 |14,580.7 4.05019 | 0.01018 | 4.6 |19,843.8 5.51216 | 0.00851 | 4.6 | 25,923.7 | 7.20101 0.00728
4.7 14,897.6 4.13824 0.01060 | 4.7 (20,275.2 5.63199 0.00885 | 4.7 | 26,487.2 7.35756 0.00757
4.8 |15,214.6 4.22628 | 0.01102| 4.8 [20,706.6 5.75182 | 0.00920 | 4.8 | 27,050.8 | 7.51410 0.00788
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