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Hakkimizda

Firmamiz 2016 Koruge Altyapi borulari tiretmek amaciyla kurulmustur, 2016 yrinda

Kuzenler Boru Plastik San. ve Tic. Ltd. Sti. dnvanlariyla bir aile sirketi haline gelmistir. 2016 yilindan sonra
istikrarl biyumesini sirdiirerek altyapi sektérinde kullamlan plostik borulaninin lretiminin adindan basaryla
s0z ettirmistir,

Kuzenler Boru Plastik fsmetpasa Mah. 233, Sk. No:2 Subasi bolgesinde Torbali / IZMIR* de 54.000m2 arazi lizerine
kurulu modern tesisinde yaklasik 16000 ton kurulu kapasiteye sahip bir boru liretim tesisidlir. Yurt ici basta olmak
lzere ihracat yaptigi tlkelerde de kendisini ispatiamis ve sektdriinde aranan markalardan biri olmustur. Her yil
icin yiizde 20 biyimeyi hedefleyen firmamiz 2019 yilinda 19500 tona gkmayr basarnustir. Yillarin bize
kazandirdigi tecribeyle uriin ve sistem kalitemizle birlikte drtin cesitliligimizi ve kapasitemizi daha do artirmaok
dncelikle hedeflerimiz arasindadir. 21. Yuzyil dunyosinda yenilikleri takip ederek uygulamak ARGE calisma-
larinzi her zaman diri tutmak konusunda uzman personellerle siz miisterimize daha iyi hizmet vermek daimi
istedigimizdir,

Mlisyonumuz
Urun ve hizmet kalitemizi surekli gelistirerek misteri talep ve beklentilerini en ust seviyede karsilamak, gugli
biriletisim ile tiketicimizle aramizda duyqusal bir bag yaratmak ve misteri sadakatini saglamak, yurt ici ve yurt
disi tedarikciler zincirini biiyiiterek en cok tercih edilen boru firmasi haline gelmek rekabet giicimizii ve
karliligimizi arttirmak.

Vizyonumuz
Firmamizin ulusal / uluslararasi pazarda etkinligini ve verimliligini arttirmak amaciyla kendi uzmanlik alammiz-
da kendi yontemlerini siirekli gelistiren, sektariin énciiligiini yapan, Turkiye'nin givenilir ve saygin kurulusu
olmak.

About Us
Qur company was established in 2016 in order to produce corrugated infrastructure pipes. In 2016 Kuzenler Boru
Plastik San. ve Tic. Lta. Sti has become a family company. After 2016, it continued its steady growth and it has
been mentioned with its successful production of plastic pipes used in the infrastructure sector.

Kuzenler Boru Plastik is o pipe production facility with an installed capacity of 16000 tons at its modern facility
based on 54.000m2 of land in Ismetpasa Mah. 233. Sk. No: 2, Subasi Region of Torbali-iZMIR. It has proved itself
in the countries it exports to, especially in the domestic market and it has become one of the brands sought in the
sector. Aiming to grow by 20 percent each year, our company aimed to increase to 19500 tons in 2017, One of the
biggest goal of our company, which comes with our experience over years, is to increase our produict range and
copacity besides our product and system quality. In the realm of 21st century, we are making a big effort to
follow and apply the innovations with our expert staffin R&D department to give abetter service toour custormers.
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Our Mission
By continuously improving our product and service quality to meet the customer demands and expectations at
the highest level, to create an emotional connection with our censumers with a strong communication and
providing customer loyalty, to become the most preferred pipe company by expanding the chain of domestic and
international suppliers and to increase our competitiveness and profitability.

Our Vision
Our vision is to be a reliable and reputable organization of Turkey, which is pioneering the industry and continu-
ously develops its own methods in its field of expertise in national and international markets for the aim of
increasing the efficiency and effectiveness.
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Koruge Boru

KORUGE KANALIZASYON BORULARI

KORUGE BORU KULLANIM ALANLARI

- Kanalizasyon Sistemleri

« Yagmursuyu Drenaj hatlarn

« Cazibeli su tasima sistemleri
» Enddstriyel atiksu sistemleri

KORUGE BORU TEMEL OZELLIKLERI

« Asinmaya karsi yiksek mukavemet ve Kimyasallara karsi
mikemmel direng

Kanalizasyon sistemlerinde kullanilan boru malzemelerinin
asinmamasi ve kimyasallara karsi dayanikli olmasi istenir.
Gerek atiksu icinde gerekse toprak icinde bulunan agresif
kimyasallar mevcut kanalizasyon sebekelerinde boru malzem-
esine hasarlar vermistir. Polietilen hammaddesi korozyona
karsi dayanikl bir malzeme oldugundan uzun émdrll kanali-
zasyon sistemleri icin ideal boru malzemesidir. Kimyasallarin

depolanmasi ve transferinde de kullanilabilir.

- Teleskobik istifleme ile stoklamada ve tasimada kolaylik
Koruge borular cok hafiftir ve ayni zamanda darbelere karsi
mukavemetlidir. Nakliye ve stoklama esnasinda herhangi bir
fire s6z konusu degildir. Hafif oldugu icin kolaylikla i¢ ice

konularak stoklama ya da nakliye yapilabilmektedir.

+ Kolay birlestirme metodlan
Koruge borular muflu contali ya da manson contali olarak
birlestirilirler. Her tlrlt santiye ortaminda kolayhkla bas bagla-

ma yapilabilmektedir.

» Déseme kolaylig

Koruge boru hafif oldugundan ddseme esnasinda adir
ekipmanlara ihtiya¢ duyulmaz. Kolay birlestirme metodlan
sayesinde diger boru malzemelerine gdére proje hizi daha
fazladir. Ozellikle sehir ici santiyelerde ve insaat sezonunun

kisa oldugu bélgelerde kullanilan boru malzemesidir.

- Sizdirmazlik

Muflu contali ve manson contali birlestirme metodu uygulanan
sistemlerde 0,5 bar basinca kadar sizdirmazlik saglanir. Bu sayede
kanalizasyon atiklari yeralti sularina sirayet etmez ve bu sayede
gevremiz korunmus olur. Ayrica zemin suyu yiksek yerlerde
kanalizasyon sistemine disardan su girisi de dnlenmis olur.

- Tamir ve bakim kolayhdi

Koruge borunun i¢ yuzeyi acik renkli olarak imal edilmesi,
istendiginde kanalizasyon sebekesi icine kamera ile kontrol
yapilabilmesine olanak saglar.

» Uzun émar

Koruge borularin dizayn émrii minimum 50 yildir.

» Akis yiizeyinin pirtizsiiz olmasi

Koruge borular diger boru malzemelerine gdére hidrolik
purizltligi cok dislk oldudu icin kanalizasyon sisteminde cap
optimizasyonuna gidilerek bir dustk cap secilip kullanilabilmekte-
dir. Boylece proje maliyeti disurilebilmektedir. Ayrica yiizeyin
plrlzsuz olmasi sistemdeki kati partiktllerin boru i¢ yiizeyine
yapismasina engel olur ve zamanla olusabilecek kesit daralmasi
engellenmis olur.

- Esnektir

Koruge borular esnek oldugundan yer hareketlerine karsi uyum
sadlar, deforme olmaz.

+ Istenilen boyda tretebilme

Muflu borular standart 6 mt.lik boylar halinde Uretilmektedir.
Mufsuz borular ise musteri talebine gore istenilen boyda Uretile-
bilmektedir.

- llgili standartlar
TSEN13476-3
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KORUGE BORU STANDARTLARI SN /SR KARSILASTIRMASI

DIN 16961 DIN 16566 CEN/TC 155WI1 011 EN 13476-1
SR=E*l/r* SN=E*I/D*
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DIN / CEN /EN Standartlan arasindaki karsilastirmali tablo.Degerler KN/m? dir.

hesabinda BORU YARICAPI, CEN ve EN standartlarina gére yapilan halka rijitligi (SN) hesabinda BORU GAPI kullanmaktadr. iki denklemi
esitlik halinde yazdigimizda SN ile SR arasindaki oran (D/r)’ = 8, yani 5R=8 SN olur.

MUAYENE ve DENEYLER

Hammadde Deneyleri

PE boru Uretiminde kullanilacak hammadde asagidaki degerleri saglamalidir.

Malzeme Cinsi PE

Dig Cidar Rengi Siyah

I¢ Cidar Rengi Mavi/Turuncu

Hammadde Yogunlugu 0,930+10 gr/cm? ISO 1183
Erime Akis Hizi (190°C/5kg) < 1,6 gr/10 dak. ISO 1133

Boru ve Ek Parga Deneyleri

1SO 9969 standartina gore yapilan bu test sonucunda bulunan SN degeri, teklif edilen SN degerinden kiiglik olmamahidir.
Darbe Testi

Boruve ek parcalan TSEN 13476-1 standartina gore test edildiginde max. %10 kirilma olmalidir.

Sizdirmazlik Testi

Birlestirme bolgelerinde 0,5 bar'da sizdirma olmamalidir. (TSEN 13476-1)

Boyca Degisim Testi

Borunumunesinde TS EN 743 standartina gore yapilacak test sonucunda, boyca degisim % 3 'ti gegmemelidir.

Sicakta Davranis Testi

BorunumuneleriISO 12091 standartina gére deneye tabi tutuldugunda deformasyon olmamalidir.

J ISwESRy ED
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KORUGE BORULARIN ANMA CAPLARI
100 = 150 = 200 = 300 = 400 = 500 = 600 = 800 = 1000

KORUGE BORULARI EK PARCALARI
MANSON e CONTA = C PARGASI = TE « REDUKSIYON « DIRSEK

STOKLAMA
Borularin stok sahasi borulara zarar verebilecek sivri uglu kaya ve tas parcalarindan arindirilmis olmal ve istif yiksekligi 2,5 metreyi

gecmemelidir.istifleme esnasinda ¢ap deformasyonu % 2' yi gecmemelidir. Contalar giines isinlarindan korunarak stoklanmalidir.

KORUGE BORU HENDEK KESITI

- USTTABAKA :Sikistinlmamig toprak dolgu.
(Yol Gegisleri harig)

- GOMLEK TABAKA : Sert cisimlerdenarindirilmis,
Sikistirllmis toprak dolgu.

- YASTIKTABAKA :Sikistirilmis Kum.

YASTIK TABAKA =
Hiist :Boru lst kotu ile zemin arasindaki mesafe (mm) & - r T o
b :Hendekgenisigimm) e T
Y  :VYostiktabakasi yaksekligi (mm) Dogal Toprak ficsescisiistiiinsiaiissocy iyl

DN :Borudiscapi{mm) AAAAPNANANATINY

* Hiist minimum 50 cm. olmalidir. b

Hendek Genisligi: Zemin 6zellikleride géz éniine alinarak, montaj islemi ve dolgu malzemesinin sikistirlmasi icin gerekli olan biiytiklikten
fazla olmamalidir. Korige boruicin hendek genislikleri:

D<200 igin 600 MM,
200< D <600 icin  D+400 MM.
600<D <1200 icin  D+500 MM. Olmalidir.

Hendek tabani; tesviye edilerek, borunun tabana diizglince oturacagl hale getiriimelidir. Hendek tabani delici ve kesici
cisimlerden arindiriimali, gerekiyorsa taban, ince taneli malzeme, toprak veya kum ile doldurulup sikistinimahdir. Zemin

ozellikleri uygun hale getirildikten sonra, boru désenmesi icin 120° lik yataklama tavsiye edilir.Boru Gstini &rtecek

malzemenin 10 cm.lik kismi kesicive delici cisimlerden arindiriimalidir.
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TABLOLAR YARDIMIYLA UYGUN CAPTA KORIGE BORU SECIMI

Koruge Boru

Qg : Gegmesiistenen Debi miktari Vg : Gegmesiistenen Akiskan hizi (m/s)
Qd : Dolu akista gecen Debi miktari  Vd : Dolu akista gecen Akiskan hizi (m/s)
J  :Boru egimi (m/m) h/Di : Doluluk Orani (%)

Oncelikle segilen borunun dolu akista gegirdigi debi (Qd) tablo 1 den okunur. Daha sonra (Qg/Qd)
orani hesaplanarak Tablo 2 den , gikan degere karsilik gelen (h/Di) doluluk orani ve (vg/vd) hiz orani okunur.

Eger okunan (h/Di) doluluk orani istenen degerde degil ise bir list gapa gegcilerek, tekrar ayni islem tekrarlanir.
Ornek :

Borudan gegmesi istenen debi (Q) 100 It/s ve boru egimi 1/100 olsun. Bu durumda manning formulind
kullanarak boru gapini segmek istersek;

Tablo 1'den 1/100 egdimin karsisinda 100 It/s den buy(k debi gecirecek boruyu secelim.
Tablodan segilen boru @350 mm, dolu akista gecen debi (Qd) 236,6 It/s, hiz(vd) 2,46 m/s olarak okunur.
Okunan dederlerden Qg/Qd orani=100/236,6=0,423 hesaplanir.

Qg/Qd oranini Tablo 2'den karsiligina gelen doluluk orani %45,5 hiz orani, v/vd=0,962 okunur.
Bu durumda borudan 2,46x0,962=2,37 m/s hizinda su gecer.

AN | s
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PE Borularin Kanalizasyon Sistemlerinde Kullanilan Piiriizliliik Katsayilar :

«Manning katsayisi :0,009

sKutter katsayisi  : 0,11

Manning formulii ile hesaplama :
|

1 2 1
V) — _%R3* J2
n

Kutter formulii ile hesaplama :

W\ \\\\\
%

V = Akiskan hizi (m/s)
n = Manning katsayisi
R = Hidrolik yarigcap (m)

J = Hidrolik egim (m/m)

V : Akigkan hizi (m/s)
b : Manning katsayisi
R : Hidrolik yarigap (m)

J : Hidrolik egim (m/m)
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KORUGE BORUNUN ASINMA DIRENCI

Akigkan igindeki partlkulllere karsi dojada en az asinmaya maruz kalan malzeme PE (Polietilen ) 'den

imal edilmis borulardir.

Asbest Boru

3.0
£ 25
E CTP Boru
z
~ Beton Boru
X 20
=
<L
=
=
o 15
<
1,0
Kil Boru
0,5 PVC Boru
____ PEBoru
0
200.000 400.000
TEST GEVRIM ADETI

SEKIL : Degisik malzemelerden imal edilmig borularin aginma miktarlarini gésteren
grafik.

(Kaynak ; Darmstadt Universitesi test sonugclar)

J ISEERy ED
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CORRUGATED PIPES USAGE AREAS

CORRUGATED PIPES MAIN FEATURES

Sewage Systems

Rainwater Drenage Lines
Gravity Water Carriage Systems
Industrial Wastewater Systems

High abrasion resistance and excellent resistance to chemicals:

Pipe materials used in sewerage systems are requested not to corrode and to be resistant to
chemicals. Aggressive chemicals both in wastewater and in the soil have damaged pipe
material in existing sewerage networks, Polyethylene is a raw material resistant to corrosion
and is has been an ideal pipe material for enabling a long life for sewage systems. It can also
be used in the storage and transfer of chemicals.

Telescopic stacking and ease of storage:

Corrugated pipes are very light and also resistant to impacts. There is no waste during
transport and storage. Since it is light, it can be easily stocked or transported as one within the
other.

Easy joining methods:
Corrugated pipes are assembled with socket joint or sleeve seal. They can be easily bonded
in any kind of construction site.

Easy to install:

Due to the fact that corrugated pipes are light, heavy equipment is not required during laying.
Thanks to easy joining methods, the project speed is higher than other pipe materials. It is a
pipe material especially used in urban construction sites and in areas where construction
season is short.

Sealing:

In systems with joint seal and sleeve seal assembling method, tightness is provided up to 0.5
bar pressure. In this way, sewage wastes are not transmitted to groundwater and thus our
environment is protected. In addition, water entry into the sewage system is prevented in the
locations groundwater level is high.

Easy to repair and maintenance:
The inner surface of the corrugated pipe manufactured in light color enables it to be controlled
by camera in the sewerage network when required.

Long life:
The design life of the corrugated pipes are minimum 50 years.

Smooth flow surface:

Since the corrugated pipes’ hydraulic roughness are very low compared to the other pipe
materials, a low diameter can be selected and used in the sewage system by optimizing the
diameter. Thus, the project cost can be reduced. Furthermore, the smooth surface prevents
the solid particles in the system from sticking to the inner surface of the pipe and the
narrowing of the cross-section is prevented.

Flexibility:
Corrugated pipes are flexible and they adapt to ground motion, do not deform easily.

Production of the desired length:
Pipes with socket joint are produced in standard 6 meter lengths. Pipes without socket joint
can be produced in any length according to the customer demand.

Standards: TS EN 13476 -3
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CORRUGATED PIPE STANDARDS SN / SR COMPARISON

DIN 16961 DIN 16566 CEN/TC 155WI1 011 EN 13476-1
SR=E*lIr* SN=E*I/D?

2 = = z

4 = = 2

8 T = &

16 16 5 2
315 31,5 4 4

= E 6,3 z

63 125 8 8

The Compatative table of DIN / CEN /EN Standards. The values are KN/m?,

As seen in the table, two different definitions are seen in the calculation of ring stiffness. In the ring
stiffness (SR) calculation made according to DIN standards, PIPE RADIUS is used. Ring stiffness
calculation (SN) according to CEN and EN standards are using PIPE DIAMETER. When we write the
two equations as equals, the ratio between SN and SR is (D/r) 3=28, ie SR =8 SN.
EXAMINATIONS AND TESTS

Raw Material Tests

Raw materials to be used in the production of PE pipes should provide the following values.

Kind of Material PE

Colour of Outer Wall Black

Colour of Inner Wall Blue

Raw Material Density 0,930+£10 gr/cm? TS EN ISO 1183-1
Melt Flow Rate (190°C/5kg) < 1,6 gr/10 minute TS EN ISO 1133-1

Tests of Pipe and Additional Parts

Ring Stiffness Test

The SN value found in this test according to TS EN ISO 9969 standard shall not be less than the
proposed SN value.

Ring Flexibility

In the TS EN ISO 13964 measured value, the force shall not be reduced, there should be no
separation of layers, cracks and bubbles in the pipe.

Impact Testing

When the pipe and fittings are tested according to TS EN ISO 3127 standard, max. breakage should
be 10%.

Tightness Test
There should be no leakage at 0.5 bar in the joining zones. (TS EN ISO 13259 & EN ISO 13254)

Behavior Testing in Heat

The piping samples should not be deformed when tested according to TS I1SO 12095 standard.

Nl ED
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NOMINAL DIAMETERS OF CORRUGATED PIPES

100 = 150 = 200 = 300 = 400 = 500 = 600 = 800 = 1000

CORRUGATED PIPE FITTINGS

® SLEEVE e SEAL ®CORRUGATED C PIECES ® CORRUGATED TEE
® CORRUGATED REDUCER eELBOW

STOCKING

The stock area of the pipes must be free of sharp rock and stone fragments that can damage the
pipes and the stack height should not exceed 2.5 meters. Diameter deformation should not exceed 2%
during stacking. Gaskets should be stored and protected from sunlight.

CORRUGATED PIPE TRENCH CROSS SECTION

e FINAL BACKFILL :Uncompressed soil filling (Except for road crossings)
e INITIAL BACKFILL :Free from hard objects compressed soil filling.
® BEDDING LAYER :Compressed sand.

H : Distance between the top of the pipe and the floor (mm)
b : Trench width (mm)

Y :Bedding layer height (mm) TR oA
DN: Pipe outer diameter (mm) Rkl E " /
L < 4
) » a FINAL BACKFILL
* H must be minimum 50 cm. ~Um g s o
) v i H' ")
% a
..1 a 2 ]
INITIAL BACKFILL e I
~ Between 100mm, and 300mm
BEDDING LAYER S rTTrTVTeT T
T [vemin 00w
[=isjsmiajeininisinin]
00000000000 When the ground requisites
00000000000 big particles such a3 soll of concrete
NATUREL SOIL ialalwinfalalainislalsl

Trench Width: Taking into account the characteristics of the floor, it should not exceed the size
required for the assembly process and the compaction of the filling material. Trench widths for
corrugated pipes:

It must be:
For D<200 600 MM.

For 200<D <600 D+400 MM.
For 600<D < 1200 D+500 MM.

Trench base; it must be levelled to make the pipe sit smoothly on the base. The base of the
trench should be free of penetrating and sharp objects, and if necessary, the base must be

filled with fine grained material, soil or sand. After the floor properties have been adjusted,
120 ° bearing is recommended for pipe laying. 10 cm part of the material to be covered should

be free of cutting and penetrating objects.
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CHOSING THE PIPE IN RIGHT DIAMETER WITH THE HELP OF THE TABLES

Qg: Flow rate required to pass
Qd: Flow rate in full flow

J:Pipe slope (m / m)

Vg: Fluid rate to pass (m / s)

Vd: Fluid speed (m / s) in full flow
h / Di: Fullness Rate (%)

Firstly, the flow rate (Qd) of the selected pipe in full flow is read from table 1. Then (Qg / Qd)
ratio is calculated from Table 2, the corresponding value (h / Di) fullness rate and (vg / vd)
velocity ratio is read.

If the fullness rate (h / Di) is not the desired value, the same process is repeated again by
switching to an upper diameter.

For Instance:

The flow rate required to pass through the pipe (Q) 100 It/s and the pipe slope is 1/100.
In this case, if you want to choose the pipe diameter using the manning formula;

From Table 1 we choose the pipe which will be more than 100 I/s against the 1/100 slope
The pipe selected from the table is @350 mm, the flow through the full flow (Qd) is 236.6 It/s,
the velocity (vd) is 2.46 m/s. Qg / Qd ratio = 100 / 236.6 = 0.423 is calculated from the
readings.

The ratio of the Qd/Qd ratio from Table 2 to 45.5% of the fullness rate is read in v/vd = 0,962.
In this case, water flows through the pipe at a rate of 2.46x0.962 = 2.37 m/s.

yLImEN] ED
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Roughness Coefficients of PE Pipes Used in Sewage Systems:
e Manning coefficient: 0,009

e Kutter coefficient: 0,11

Calculating with Manning Formula:
5 1 V = Fluid speed (m/s)

1 n = Manning coefficient

— 3k 5 3k 2 R = Hydraulic radius (m)
V _ R J J = Hydraulic slope (m/m)
n

Calculating with Kutter Formula:

—
L 100\/5 . /\/m
b+-R

. Fluid speed (m/s)

: Manning coefficient

: Hydraulic radius (m)
: Hydraulic slope (m/m)

V
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CORROSION RESISTANCE OF CORRUGATED PIPES

The material exposed to the least wear in nature against particles in the fluid is made of PE (Polyethylene).

Asbestos Pipe

3,0
E
E
= 25
2 ;
0 GRP Pipe
=
= Concrete Pipe
o 20
%]
o]
&
o 15
o

1,0

Clay Pipe
0,5 PVC Pipe
PE Pipe
0
200.000 400.000
TEST CYCLE

FIGURE: Graph showing the wear amounts of pipes made of different materials.
(Source: Darmstadt University test results)

As can be seen in this graph, the inner surface of the pipe made of PE material is only 0.09 mm
in the first 100,000 test cycles. Wear has occurred.
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ANINA GORE DEBI VE HIZ DEGERLERI IRESEL KESIT
FLOW RATE AND VELOCITY ACCORDING TO FULLNESS RATE (CIRCULAR SECTION)

] ]| HIZ ]5=]] HIZ DEBI HIZ DEBI HIZ
ORANI DOLULUK ORANI ORANI DOLULUK ORANI ORANI DOLULUK ORANI ORANI DOLULUK ORANI
]

’;ﬁ‘g FULLNESS VE;EEE'T"’ ;;C;“EV FULLNESS VE;EEE'T" FULLNESS VE;E%T"' ';'ﬁ‘g FULLNESS "E;:f;“
Qg/Qd hiDi % vglvd Qgiad hiDi % vglvd Qglad hiDi % valvd Qg/Qd hiDi % vagivd
a.002 32 0,213 0,203 304 0,794 0,43 458 0,965 0,803 70 1,075
0,004 45 0,263 0,206 308 0,797 0,435 48,1 0,963 0,806 70,2 1,076
0,006 54 0,294 0,208 308 08 044 46,4 087 0,809 70,5 1,076
0,008 6,2 0,315 0212 3 0.604 0,445 48,7 0,873 0,812 70,7 1,076
0,010 6,9 0,341 0,215 3 0,808 0,45 47 0976 0,815 0.8 1,076
0,012 7.5 0,358 0.218 s 0.809 0,455 473 0,978 0,818 71,2 1,076
0014 81 0,375 0221 Ma 0,813 0,486 476 0,981 0,821 714 1,076
0.016 86 0,389 0,224 g2 0,815 0,465 479 0,983 0,824 ¥ 1,076
0018 9.1 0,402 0,227 322 0,818 0,47 432 0,986 0,827 719 1,076
0,020 9.6 0,415 0.23 324 0.821 0,475 48,5 0,988 083 721 1,076
o022 10 0425 0,233 327 0.824 0,48 48,8 0,981 0,833 724 1,076
0.024 105 0,438 0,236 329 0,827 0,485 451 0,993 0,836 726 1,076
0,026 109 0,447 0,239 331 0,829 0,49 494 0,998 0,839 72,8 1,076
0,028 11:3 0,457 0,242 333 0,832 0,485 497 0,588 0,642 732 1,075
0,030 17 0,467 0,245 336 0,836 05 a0 1 0,845 T34 1,075
0.032 12 0,473 0,248 338 0,838 0,505 50,4 1,003 0,848 737 1,075
0,034 124 0,483 0,251 34 0.34 0,51 50,7 1.005 0,851 73,8 1,075
0,036 127 0,485 0,254 342 0,843 0515 51 1.007 0,654 74,2 1,075
0,038 131 0,498 0,257 344 0,845 0,52 51,3 1,009 0,857 745 1,074
0,040 134 0,505 0,26 46 0,848 0,525 5186 1,011 0,88 747 1,074
0,042 13,7 0,512 0,263 M9 0.851 0,53 51,9 1,013 0,663 TS 1,074
0,044 14 0,518 0,266 351 0,654 0,535 522 1,015 0,666 75,3 1,074
0.046 14 4 0,527 0,269 353 0,856 0,54 525 1.016 0,869 756 1,073
0,048 147 0,533 0272 355 0,858 0,545 528 1,018 0,872 75.8 1,073
0,050 15 0,539 0275 357 0,861 0,55 53,2 1,021 0,875 TE,1 1072
0,052 152 0,543 0,278 359 0,863 0,555 535 1,022 0,878 764 1,072
0.054 155 0,549 0,281 361 0,865 0,56 538 1,024 0,881 767 1,072
0,056 158 0,555 0,284 363 0,868 0,565 541 1,026 0,584 7 1,07
0,058 1681 0,561 0,287 385 0,87 0,57 54 4 1.027 0,887 773 1,071
0,060 164 0,567 0.29 367 0,872 0,575 547 1,029 0,89 776 107
0,082 166 0,571 0,293 v 0.876 0,58 55 1.031 0,893 779 1,089
0,084 16,9 0,577 0,296 arz2 0,678 0,585 553 1.032 0,696 78,2 1,089
0,086 172 0,583 0,259 T4 0,38 0,59 556 1.034 0,699 78,5 1,068
0.068 174 0,587 0,302 3Te 0,883 0,595 56 1,036 0,902 7848 1,068
0.070 177 0,582 0,305 ars 0,885 06 56,3 1,037 0,905 79,2 1,067
0072 178 0,556 0,308 33 0,887 0,605 56,6 1,039 0,908 79,5 1,066
0,074 18,2 0,602 0311 382 0,889 0,61 56,9 1,04 0,911 798 1,065
0078 184 0,608 0,314 384 0881 0E15 572 1,042 0,914 &a0,2 1,064
0,078 1886 0,609 0,217 388 0,884 0,62 57,5 1,043 0917 BD,5 1,064
0,080 188 0,615 0,32 388 0,896 0625 578 1.045 082 &0.9 1,063




KUZENLER

Koruge Boru

LULUK ORANINA GORE DEBIi VE HIZ DEGERLERI (DAIRESEL KESI
FLOW RATE AND VELOCITY ACCORDINGTO FULLNESS RATE (CIRCULAR SECTION)

DEBI HIZ DEBI HIZ DEBI HIZ DEBI HIZ
ORANI DOLULUK ORANI ORANI DOLULUK ORANI ORANI DOLULUK ORANI ORANI DOLULUK ORANI

I;:C:_\g FULLNESS v Eé' E,? éTY '::f:_‘g FULLMNESS VEll?' gf{w FULLNESS VE; g_(r:éTv ':f:.vg FULLNESS VE;E?ElTY

Qg/Qd hiDi % vagivd Qg/Qd h/Di % vglivd Qg/Qd h/Di % vgivd Qg/Qd h/Di % vagivd
0,088 196 0,e27 0,329 394 D902 0.64 588 1,048 0,929 B2 1,08
0,088 198 0,631 0,332 386 0,904 0.645 59,1 1,05 0,832 824 1,058
0,090 20 0,635 0,335 398 0,906 085 584 1.051 0,835 B2.8 1.057
0,082 202 0,638 0,338 40 0,908 0,655 59.7 1,053 0,538 B3.2 1,056
0,094 208 0,843 0,241 40,2 0,911 0.E6 §0.1 1,054 0,541 B3g 1.055
0,096 207 0,647 0,344 404 0913 0,665 60,4 1,065 0,544 B4 1.083
0,098 208 0,65 0,347 406 0,915 067 60,7 1.056 0,847 844 1,052
0,100 211 0,654 0,35 40,8 0,917 D675 B1 1,057 095 B49 1.051
0,104 215 0,66 0,353 41 0,919 068 614 1,055 0,952 852 1,05
0,108 218 0,667 0,356 411 032 0,665 61,7 1,06 0,554 855 1,048
0,112 224 0,676 0,359 413 D922 069 B2 1.061 0,556 85,8 1.047
0,116 228 0,682 0,362 415 0,924 0,695 623 1.062 0,958 86,2 1.046
0,120 231 0,687 0,365 417 0,926 07 62,7 1,063 0,96 B85 1,045
0124 235 0,693 0,368 418 0,928 0,705 B3 1,064 0,562 BE 9 1,044
0128 238 07 0,371 421 093 0.1 633 1.065 0,064 872 1.042
0,132 243 0,706 0,274 423 0,932 0,715 83,7 1.066 0,966 876 1.041
0,136 247 0,712 0,377 425 0,934 072 B4 1,067 0,968 88 1,04
0,140 25 0717 0,38 427 D.936 0,725 64,4 1.067 087 884 1,038
0,144 254 0,723 0.383 429 0.938 073 647 1.068 0872 888 1.037
0,148 258 0,729 0,386 431 094 0,735 ES 1.069 0,974 892 1.035
0,152 261 0,734 0,389 433 0,942 074 854 107 0,976 896 1,033
0,158 265 0,74 0,392 434 0,943 0,745 65,7 1,07 0,578 20,1 1.032
0,160 268 0,744 0,385 436 0,845 0,75 66,1 1,071 (W =13 50,6 1,03
0,164 272 0.75 0.298 438 D.946 D755 66,4 1.072 0,982 911 1.028
0,168 Tl 0,754 0,401 44 0,948 0,76 66,8 1.072 0,984 216 1,026
0,172 Te 0,758 0,404 44,2 D95 0,765 87,2 1.073 0,586 822 1.024
0176 282 0,764 0,407 44 4 0,952 orr 675 1,073 0,588 928 1.0
0.130 285 0.768 041 448 0.954 0,775 67.9 1.074 0.99 @35 1.019
0,184 258 0,773 0413 448 0,956 078 68,3 1.074 0,982 4.2 1016
0,188 282 0,778 0418 448 0,957 0,785 606 1.074 0,584 85,1 1.013
0,192 295 0,782 0,418 451 0,959 0.7e 69 1,075 0,596 = 1,01
0,186 298 0,788 0,422 453 D98 0,795 69,4 1,075 0,998 af 4 1.006
0,200 301 0,79 0,425 4585 0,962 08 69,8 1,075 1 999 1.001
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EGIM Di (mm)

SLOPE

L

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90
95
100
125
150
175
200
250
300
350
400
450
500
550
600
650
700
750
800
850
900

0,1000
0,0667
0,0500
0,0400
0,0333
0,0286

10,0250

0,0222

10,0200

0,0182

10,0167

0,0154

10,0143

0,0133

10,0125

0,018
0.0
0,0105
0,0100
0,0080

10,0067

0,0057

10,0050

0,0040

10,0033

0,0029

10,0025

0,0022

0,0020
0,0018

10,0017

0.0015

10,0014

0,0013
0,0013
0,0012

10,0011

1.000  0,0010
1.100, 0,0009
1,250 0,0008
1.500 0,0007

KORUGE BORU KAYIP TABLOSU (TAM DOLU AKIS)

CORRUGATED PIPE LOSS TABLE (FULL FILLED FLOW)

n?:.m}u?:.

1.81
1,74
1,67
1,62
1,57
1.52
1,48
144
1,40
1.25
1.14
1,06
0,99
0,89
0,81
0,75
0,70
0,66
0,63
0,60
0,57
0,55
053
0,51
0,50
0,48
0,47
0,44
0,42
0,40
0,36

n?:.m

1 37 5
119,0
106,4
9.3
90,1
842
794
754
7,9
68,8
65,9
63,7
61,5
59,7
578
56,2
54,6
534
41,7
436
40,2
37.7
33,6
308
286
26,7
251
239
22,6
2,7
210
20,1
19,5
18,8
18,2
17,9
17,0
16,0
15,1
13,8

5,36
4,38
3,79
3,39
310
2,87
2,68
253
2,40
2,29
2,19
2,10
203
1,96
1,90
1,84
1.79
1,74
1,70
1,52
1,39
1,28
1,20
1,07
0,98
0,91
0,85
0,80
0.76
0,72
0,69
0.67
0,64
0.62
0,60
0,58
0,57
0,54
051
0,48
0,44

wen

305,7
2492
2159
1933
1761
163,4
152,6
1438
136,4
130,0
1246
119,7
1153
1ma
107.9
1045
1021
99,1
96,7
86,4
79,0
731
68,2
61,3
55,9
51,5
431
45,6
43,2
41,2
393
378
363
53
343
334
324
30,4
28,9
21,5
25,0

0.70
0,68
0.66
0.62
0,59
0,56
0,51

MANNINIG FORMULU ILE HESAPLANMISTIR (n=0,008)
CALCULATED WITH MANNING FORMULA (n=0,008)

005.5
51,1
3144
2868
2566
2480
2339
2218
2120
2028
195,0
1879
181.6
175,9
170.3
165,3
1611
156,8
140,6
1286
18,7
110,9
99.6
90,4
B4.1
78,4
74,2
69.9
67,1
64,3
61,5
59.3
57,2
55,8
53,7
52,3
45,5
a13
44,5
41,0

7,03 | 7491
574 6116
4,97 5299

4,45
4,06
37
351
n
314
3,00
2,87
2,76
2,66 |
2,57
245
24
234 |
2,28
222 |
1,99
1.82 |
1,68
1,57 |
1.4
1,28 |
1,19
L1
1,05
099
0,95
0.9
0,87
084
0.81
0,79 |
0,76
0,74
0,70
0,67 |
0,63
0,58

474,1
4327
400,0
75,0
352,9
3346
3193
3058
2943
283,7
2731
264.4
256,8
250,0
2433
236,6
2116
1933
178,9
167,3
150,0
136,6
126,9
1183
11,5
1058
101,0

97,1

933

89,4

86,5

83,7

81,7

78,9

75,0

na2

67,3

61,5

350
Vd
misn
.79
6,36
551
493
4,50
4,16
3,90
3,67
348
3,32
e
3,06
295
2,84
2,75
267
2,60
2,53
2,46
2,20
20
1,86
1.74
1,56
1,42
1,32
123
116
.10
1.05
1.0
0,97
0,93
0,90
087
0,85

0,78
0,74
0,70
0,64

wan

10701
872,9
756,1
677.0
618,0
571,5
5351
503,7
478,5
455,9
4371
419,5
404,4
390,6
3781
366,8
356,7
346,7
3379
302,7
276,3
255,0
2336
2135
194,7
180,9
169,6
159,5
150,7
144,4
138,2
1331
1281
1231
119,3
1168
1130
106,8
101,7

95,5

87,9

\‘d|

6,95




S V———

1464,0
11954
10348
926,8
8457
7821
7328
689,9
654,9
624,7
5917
5739
553,2
5341
518,2
502.3
4880
4753
462,6
4149
3783
349,7
3275
292,5
2671
248,0
23211
2178
206,7
1971
189,2
181,2
1749
168,5
163,7
159,0
154.2
146,2
1399
1303
19,2

KORUGE BORU KAYIP TABLOSU (TAM DOLU AKIS)

CORRUGATED PIPE LOSS TABLE (FULL FILLED FLOW)

450 600 800 000 200

e | misn

.21
7,52
6,51
583
532
4,92
461
434
412
3,93
3,76
361
3,48
3,36
326
316
07
2,99
29N
2,61
2,38
2,20
2,06
1,84
1,68
1,56
1,46
1,37
1,30
1.24
1,19
1,14
1,10
1.06
1,03
1,00
0,97
0,92
0,88
0,82
0,75

500
Wen | misn

1939,0
1583,7
13718
1226,6
11206
1036,2
969,5
9145
867.4
826,2
7909
761,5
734,0
708,5
6849
665.3
645,7
630,0
6143
549.5
500,4
463,2
433,7
3886
3533
3277
306,2
288,5
2748
261.0
251,2
241,4
2316
2237
2159
210,0
2041
1943
1845
1727
159,0

9,88
8,07
6,99
6,25
5.7
5.28
494
4,66
4,42
a2
4,03
3,88
3,74
3,61
3,49
3,39
.29
321
313
2,80
255
2,36
.21
1,98
1,80
1,67
1,56
1,47
1,40
1,33
1,28
1,23
1,18
1,14
1,10
1,07
1,04
0,99
0,94
0,88
0,81

Whn | misn | Wen  misn

31538
25745

|2229,7

1995,2
18199
16843
1976,9
1486,5
1410,2
1345,2
1288,7
1237,8
1192,6
1150,2
11163
1082.4
1051,3
1023,0
997.6
8930
9139
7545
706,5
630,2
576,5
5341
4974
4691
446,5
426,7
406,9
390,0
375.9
364,6
3533
341,9
3335
316,5
299,6
282.6
257,2

11,16 67924
9,11 54465
7,89 48029
7,06 42955
6,44 39187
596 36324
5,58 3396,2
526 32003
4,99 303595
4,76 28938
4,56 (27732
4,38 2662,7
4,22 25673
4,07 24819
3,95 24015
383 23311
3,72 22658
3,62 22055
3,53 21452
3,16 1919,2
288 17534
2,67 1622,8
2,50 15172
2,23 1356,5
2,04 12409
1,89 11505
1,76 10751
1,66 10098
1,58 | 9596
151 3144
1,44 8792
1.38 8440
1,33 8139
1,29 7837
1,25 | 758,6
1,21 | 7385
1,18 7134
1,12 678,2
1,06 6481
1,00 6079
0,91 | 557,7

13,52
11,04
9,56
8,55
7.80
.23
6,76
6,37
6,05
5,76
5,52
5,30
5,11
4,94
478
464
4,51
439
427
3,62
349
3,23
3,02
2,70
2,47
2,29
2,14
2,01
1.9
1,82
1,75
1,68
1,62
1,56
1.5
1,47
142
1.35
129
1,21
1,1

MANNINIG FORMULU ILE HESAPLANMISTIR (n=0,008)

CALCULATED WITH MANNING FORMULA (n=0,008)

e A= [ o =

1
e

m/sn
12316,7 15,69
10055,9 12,81
8705,7 11,09
771872 9,92
71121 9,06
65783 838
61544 784
58012 7,39
5510,7 7,02
5251,7 6,69
50240 6,40
48278 6,15
4655, 593
4498,1 573
43568 5,55
42233 5738
41056 523
39957 5,09
38936 496
34854 4,44
31793 4,05
29438 13,75
27554 3,51
24649 3,14
22451
20803
1946,8
1836,9
17427
1664,2
1593.6
15308
14758
1420,9
13738
13345
12953
1232,5
11775
1099,0
1004,8

2,65
2,34

2,12
2,03
1,95
1,88
1,81
1,75
1,70
1,65
1.57
1.50
1,40
1,28

3
200194
16345,6
14163,9
12660,5
11564,0
10704,9
10015,3
94388
8952.8
85345
81728
7856,3
1513,7
7313,7
70763
68615
66694
64998
6330,2
58833
5165,9
47816
44764
4001,6
3651,2
3391,2
3165,1
29843
28373
27017
25886
24869

2306,0
2238,2
21704
21138

19104
1786,0
16391

Koruge Boru

Vd
m/sn
17.n
14,46
12,53
11,20
10,23
9,47
8,86
835
71.92
7,55
7,23
6,95
6,70
6,47
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