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ARITMA ALIS AGZINDA BASLAR:

KADEMELI ALIS AGZI
Treatment Starts at the Source: Multiple Inlets



Qmerli Kademeli Alis Agzi: Alis agizlari kademeli ve ulasimi kolay yapilmalidir.
Omerli Intake Tower: Intake towers should have multiple level inlets and easy to reach.
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KASKAT HAVALANDIRMA
Cascade Aeration



UCUCU ORGANIKLER (VOCs) GIDERILEBILMESI ICIN
SU DUSUS ALANININ ARTTIRILMASI GEREKIR.

The surface area should be maximized to strip the VOCs

\ ‘ Cumhuriyet WTP Cascade
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UCUCU ORGANIKLER (VOCs) GIDERILEBILMESI ICIN SU DUSUS ALANININ ARTTIRILMASI GEREKIR.

The surface aerea should be maximized to strip the Volatile Organic Compounds
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Kaskat Havalandirma-Giris Tank Hacmi

< 30 watt/m3
/T .

= watt = pgQAh
G| Ah = k VZ/(zg)

k=1
ﬂ

Pipe D= 1m
V= 1.3 m/s
watt= 810.6

Vmin= 27.0 m3



SUDAKi COZULMUS OKSIJENIN ARTTIRILMASI
IGIN SU DERINLIGININ >2/3 h OLMASI LAZIM.

2" Mechanism
(effective for gasification, e.g., oxygenation)

Nappe

When the nappe submerge
into the receiving body of
water

significant amounts

of air is entrained.

The entrained air is then
dispersed in the form of
bubbles throughout the
receiving body of water,
which leads to an intense

transfer of gases.



KASKAT HAVALANDIRMALARIN KAPATILMASI
GEREKMEZ.

You do not need to close the cascade aerators. Running water does not

freze.




H,S Korrozyonu (H,S CORROSION)

. H,SO,

H
Coken Fe ve Mn 295 v

AUTOKATALIZOR
vazifesi gorir "——)




FILTRELERIN USTLERI KAPATILIRSA DUVARLARDA YOGUNLASAN SU

ICERISINDEKI H,S ELEKTRONIK ALETLERIN PASLANMASINA SEBEP OLUR.
Closing the filters may cause H,SO, corrosion of electronics




OZON TEMAS TANKLAR]
Ozone Contact Chambers
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Temas Tankindaki Suyun Ozon Jeneratdriine Geri Gelmemsi Icin Alinan 3 Tedbir
3 Precautions to stop the backflow of water from the Contact tank to the ozone generator

2 2 12274]

_—
| EEEEE | 1£0.12) 140 36 14007
41 e ]
142 40 1 '
13977 14077
&l
14116 14180
—
0 50
14120
148033 140 96 2] L Wgiris=
08l — TagmaSaagy Kot= Kokg=
03 Generator 14035 — E'%ED 1 — Qipe=
- e 22 {10 1 - Dppe=
T Wppes
v Oigaleri= 579 mi's Wt =
¥ f 137.00 Wiz~ 050 HL=
200 | . 4 Kk = 100 e - _ - - 4

Agaderd= £.25 m2 A perisicks B.25

- Vigaler= 093 mis ! Mo Perst=2.00

137.00 | - 137 00 i Higaler= 0L08G — N |owes= am

|K| | _______ f [vomsk= 03

- }
2 Kpensk= 270
Hipersi 0. 118 m
120 m
133,53

as0
1.00
479
200
1484
1.50
as52






OZONE SCIENCE & ENGINEERING 0191-9513/96°% ~ = '$3.00 + .00
Vol. 18, pp. 469-476 ' . International Ozone Association

Printed in the U.S.A. Copyright © 1996

Computerized Continuous Monitoring And Analy‘s’is
Of Ozone In Solution

A. Kerg and A. M. Saatgi

Environmental Engineering Department
Faculty of Engineering, Marmara University,
Goztepe, Istanbul, 81040, Turkey

Received for Review : 27 October 1995
Accepted for Publication : 12 March 1996

Abstract



COMPUTERIZED MONITORING/ANALYSIS OF OyIN SOLUTION 471
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Figure 1.  Computerized continuous ozone monitoring in aqueous phase (COMA).




Ozone Test]
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Figure 2. Typical Experimental Data Obtained Using COMA: (AB) Phase I: Ozone
Demand Phase; (BC) Phase II: Ozone Accumulation Phase; (CD) Phase
III: Ozone Decomposition Phase. At point C ozonation was terminated.



HIZLI KARISTIRMA
COAGULATION



SAYET GIRISTE YETERLI TURBULANS VARSA MEKANIK HIZLI
KARISTIRMA KULLANMAK YERINE SERBEST DUSUSLE
KARISTIRMA YAPILABILIR (Orhaniye SAT

If you have enough turbulence, you may use free fall mixing.

/impellcr blades
or paddles




Serbest DUsusle Hizli Karistirmada G Degerini Yukseltmek Icin DUstlen
Hacmi Azaltmak Gerekebilir
Free Fall Rapid Mix:Decreasing the Mixing Volume to increase the G value
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OMERLI — MURADIYE |IAT

MICRO-SAND AND SLUDGE
TO HYDROCYCLONE
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COKELTMEDE MIKROKUM KULLANILMASI




Cumhuriyet SAT ve Muradiye SAT Hizli Karistiricilarda Sallanma
Problemleri
Muradiye and Cumhuriyet WTP Rapid Mix Units: Oscillation Problems
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Cumhuriyet IAT: Seri Baglanmis G= 45 sn'!

Hizli Karistirma
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CUMHURIYET (SAT) HIZLI KARISTIRMA
2 adet 90 kW motor yerine 2 adet 30 kW motor koyulmustur.
G in each rapid mix unit should be 900-1000 s

G1:450s! +G2:450s! # 900s?




YAVAS KARISTIRMA
FLOCCULATION



CUMHURIYET SAT: Yumaklasmada Oli Bolgeler
Dead Zones in Flocculatlon Chambers

Dead Zonej R & I? g
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Cumhuriyet SAT:YAVAS KARISTIRMA OLU BOLGELER
Dead Zones in Flocculation Chambers




YAVAS KARISTIRMA OLU BOLGELERIN GIDERILMESI CALISMASI (Cumhuriyet SAT)
Preventing Dead Zones in Flocculation Chambers

= ‘ &“ y‘:x !: i — ,-—g.m—:é —;;‘;*'m‘_ﬂt‘ V:WM'«“::: .nq:ﬁh#""fy: . { - =

=]
e
i)\

I



CUMHURIYET SAT (YUMAKLASMADAN
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CUMHURIYET SAT: Yumaklasma-Cokeltme Baglantisi Yumaklasma Sonrasi Yumaklarin Kirlmasi
Yumaklarin kirtlmamasi icin yumaklasmadan sonra ¢okeltme tankina baglanmada hizlar
0.3 m/sn civarinda olmalidur.

If you connect flocculaton tank to sedimentation tank, try not to use a pipe. If you use
a pipe, the pipe should be big enough to have velocities ~ 0.3 m/s not to break flocs.
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Boru Yerine Beton Kanalla Cokeltmeye Gecilmesi
Using Box Culvert Instead of Pipe to Reduce the Velocities
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ORHANIYE SAT: Yumaklasma Cokeltme Baglantisi

Orhaniye WTP: Passage of flocs from slow mix units to the sedimentation tank yhrough perforated wall

ORHANIYE TASFIYE TESISI

DELIKLERDEN
Gscis v<0.3

R 136,07 (12mak)
1
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COKELTME
Sedimentation



Coktirme TANKLARI YUZEY YUKLERI

Cokelme Tanki Yuzey Yukd (m/st)

Yatay Akisli 0.8-2.5
Yukari Akisli-Daire  1.25-2.0
Akselator (C.Yatakh) 2-3

Duz Taban C. Yatak 2-5
Pulsator 4-8
Cyclofloc(Mikrokum) 8-9
Actiflo (Mikrokum) 38




COKELTME HIZLARI

Conventional
clarifiers
0.5-1.5 m/h

(0.2-0.6 gpm/sf)

Sludge blanket .~

C3|35ri:l1%5 Lamella or DAF clarifiers

- 10-30 n

(1-2 gpm/sf) . : m/
Actiflo i

60-200 m/h
(25-80 gpm/sf)



Cokeltme Tanki Secimi

m3/d m3/st m3/sn \l./;ahls/giin Sahis
Q-= 86,400 3,600 1 200 432,000
H m Savak Y:m3/st/m
4 10
Cokeltme \YiizYiik, m/st Sinirlar A, m2 Hacim Kalma Sure, dak | Savak, m

Konvansiyonel 2 (0.5 - 2.0) 1,800 7,200 120.0 360.0
Yuk Akis Cam Batt 5 (3-5) 720 2,880 48.0 360.0
Lamella 10 (10-30) 360 1,440 24.0 360.0
Mikrokum 40 (40-200) 90 360 6.0 360.0




DEGISIK COKELTME TANKI SECIMLERI

30m 30m 30m 7.5m
12m 12m 12m 12m
Lamella Mikro-kum
Ve Lamella

Kalma S: 24 dak
Yukari Akisl
Hrarl : I§.I Gamur Kalma S: 6 dak
Battaniyesi
Yumaklasma + Cokeltme
Kalma S: 48 dak

Konvansiyonel
Kalma S: 2 saat



YAVAS KARISTIRICI VE LAMELLI COKELTME

Slow Mix and Lamella Sedimentation

LAMELLAS
FLOCCULATION CLARIFICATION
FLOKULASYON DURULTMA
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CUMHURIYET SAT COKELTME

Cumhuriyet Sedimentation

FLOCCULATORS 3 CLARIFIER
FLOKULATORLER WL 51.16 DURULTUCU

51.85 4

47.20
A L
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YER PROBLEMI YOKSA LAMELLA KULLANILMAMASI.

FAZLA BULANIKLIK GELDIGi ZAMAN, LAMELLALI COKELTME TANKI HACMi KUGUK OLDUGU ZAMAN, KALMA SURESI AZ OLDUGU IGIN TAM
COKELTME SAGLANAMAZ.
You may avoid using lamellas if you have enough land area. Lamellas need cleaning and decreasing

the volume of the sedimentation tank and decreasing the residence time may cause problems when
high turbidity raw water comes.
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Ani Bulaniklik Geldigi Zaman Cdkeltme Tankinda Kalma Suresi Onem
Kazanir.

Sedimentation Tank Residence time becomes important when high turbidity
water is received.




Alan kiculdigu icin savak yuklerini azaltmak icin savaklar asili olarak
vaplilir. (Savak titremesi)

Since the surface area is reduced, the effluent weirs have to be
suspended (weir shaking)




Lameller ve Asili Savaklar Tank Altina Ulasiimasini Zorlastirir
Lamellas and suspended weirs make it difficult to reach the bottom
equipment
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Savaklarin Arasindaki Mesafe Yukari Akis Hizini
Etkiler v = Q/A




Deger katilmis teknolojiler

(value added technologies)
MIKROKUM ve SUPERPULSATORLER
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SLUDGE

MICRO-SAND AND SLUDGE

5 TO HYDROCYCLONE

HYDROCYCLOMNE I

POLYMER j f

N’

MICRO-SAND

CLARIFIED

“OAGULANT

AW
WATER
_TT
INJECTION
COAGULATION MATURATION

TUBE SETTLER
WITH SCRAPER



13m 120m

58.4m
47.5m 2lm
52.3m
51lm
98.5m
Orhaniye SAT-Omerli Muradiye SAT-Omerli

Q, Debi= 300-378 000 (550 000) m3/giin| | Debi= 300 000 m3/giin

Area: Alan = 11000 m? Alan = 4300 m?
Debi basina alan = 0,014m?2/m3/gin

—

Q/A: Debi basina alan = 0,029m?2/m?3/gi

52



EMIRLI - | : SAT YAPIM YILI: 2001, TESIS GiRiS DEBISI: 525.000 m3/g[]n,TESiS CIKIS DEBISI: 500.000 m3/giin
Emirli | WTP Qin: 525 000 m3/d, Qeff: 500 000 m3/d, Construction 2001
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ESIT DAGITIM

EQUAL DISTRIBUTION
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EQUAL DISTRIBUTION USING TAPERED CHANNEL

4 Q Assume Az Calculate V3 =

Q
Aq \l/ Method:
Al / > Qremaining
Ag

As Calculate the Froude Number
>

al > Fr— 2

\ / Joh

A; (or velocity) that gives equal Froude numbers along the decreasing channel area is
required for equal distribution.
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YUKARI AKISLI CAMUR BATTANIYESI TEMIZ SI KANAL
GIRISi ALTTAN OLMAMALI (ivedik iAT)




KALIBRE ORIFISLERLE DAGITIM

== = = Ahergy line

| E——

Figure 22 - Diffuser wall

z+A




«—— Inlet distribution channel
V Finlet velgcity V. end velocity
I I
N | N | |"<---... . .
1 2 3 n (n) calibrated openings
Figt
] Filters, sediment tanks or one

< L q sedimentation tank

Water level in the

distribution channel

< Water level in the tanks in
which water 1s distributed

level () ————----- level (1) equally (level 2)
| Z  level (2)
. Z;1s difference in level (1) and
At any cross section — level (2) at inlet and to limit the

Variation in discharge to 5%,
Z:>10 2



Equal Distribution: Tapered Channel

ESIT DAGITIM: SAVAK KULLANILMASI: DARALAN KANAE:

0579 T |
3 m3ls | b 1
i \ ) i !
TAKS'M = o — p—{ P Y — it:I:‘__ : ?-__* -_; “
+ 9 | i\ i
D= 084 | L
m3/d m3/s
Qdes | 50000| 0579
Savaklar - -
N = Number of all weirs : Savak Sayisi= 6 |_I
WL Weir Length: Savak Uzunlugu,m 030 |m xyl
B= | [L000 [}
¥
1 2.00*
Distribution Channel
UW = Width of the rectangular raw waterchannel that will be tapere 2 m PROCESS UNIT
B: The distance from weir crest to the channel bottom= 1 m
CL: Kanal sonundan ilk savak sonuna uzaklik 230 [m
RL= Length of the channel; Daralan Kanal Uzunludu 10 |m
We=Daralan Kanal Sonundaki Kanal Geniglii 1 m
L1= Giristen veya kanal sonundan ilk savaga olan duvar uzakligi 2 m (glast-gin)/qin* 100= -0.382 <5 %OK
L2= savaklar aras! duvar boyu 084 |m

Width at the orifis n = (UW/RL) *CL
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OMERLI EMIRLI 2. KADEME ICME SUYU ARITMA TESISI ACILDI
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ICME VE ATIKSU HiIDROLIGINDE KULLANILAN

16 DENKLEM

FINDIK KABUGUNDA HiDROLIK TATBIKATI- Applicaton of Hydraulics in a Nut Shell

VERILER

Q: Flowrate.Debi, m3/s, 0.1|eps: Roughness Coefticient,, Ieps= 0.001
D: Diameter,Cap, m 1|K: minor loss coefficient K= 2
L: Lenghth of channel, Kanal uzunlugu, m, 15|T: Temperature,Sicaklik, C  T= 20C
B= Width of rectangular channel Savak genisligi veya agik kanal genisligi.1 1 e:porosity e= 0.4
A: Area of orifice (orfis alani) 1 n: number of orifices n= 30
S: Slope 0.001|n-Manning: n-Manning 0.015
h: Submerged weir downstream height over the weir, Batiksavak mansap savak Ustl su s 0.3
hD: The l/D ratio in partially flowing sewer 0.6
v: velocity v= 0.002778
dp: particle diameter dp= 1.00E-03
SONUCGLAR
1 sweir(Q,B,H) : Submerged Weir (Batik Savak) 0.3115
2 rweir(Q,B) : Rectangular weir (Dikdortgen Savak) 0.1462
3 hKanal(Q,B,L,h): Kanaldaki yik kaybinin Manning Denklemiyle hesaplanmasi (n=0.015). h kanaldaki ortalam st 0.302329548
4  hf(Q,D,L,eps,T) : Friction Losses in pipes (Borularda siirtnme kayiplari) 0.000269025
5 orificeh (Q,4) : Submerged Orifice Headlloss (Batik orifis Yiik Kaybi) 0.00136975
6 hm(Q, D, K): Minor losses, Yersel yiik kayiplar 0.001652537
7 de(Q,B) : Critical Depth (Kritik derinlik) 0.100641476
8 hup(Q,B,L) : Height of Water Upstream of a channel (Kanal icerisindeki suyun Menba kisminda ki su yi 0.197510966
9 wwier(Q) : V-weir (V-savagi) 0.341746466
10 HKozeny(L, v, dp, e, T) 4.31766055 m
11  EDOrificeA(Q, B, L, n) Equal Distribution (ED) to n tanks using calibrated orifices of Area A 0.003825902 m2
12 hDManning(Q;D; S; n) Calculate h/D in a partially flowing sewer Saatci Egn ----> 0.271496183 0.27 <--Trail
13 QManning(hD;D; S; n) Known: h/D, D,S, n Calculate: Q | 0.441404009
14  DManning(Q;hD; S; n) Known:Q, h/D, S ,n Calculate: D 0.573041926
15 SManning(Q;D;hD; n) Known: Q, D, h/D, n Calculate: S 5.13248E-05
16 Function VManning(Q, D, hD) 0.090043298




FILTRASYON



Fe ve Mn la Kaplanan Filtre Kumu Gzerindeki Fe ve Mn Auto-

Katalizér dar.
The filter sand covered with Mn and Fe acts as an autocatalyzer




FiLTBE G_iR_iSLERi ICIN ELEKTBQ—MEKANIK SiSTEME IHTIYAC DUYMAYAN
BASIT GIRISLER KULLANILABILIR. (MURADIYE SAT)

There are simple solutions to filter inlet gates. Filter raw water inlets without any electro-
mechanical devices. Air may be distributed without air pipes.
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FILTRELERDE HAVANIN DAGITILMASI iCIN FILTRE ALTININ PASLANMAZ CELiK BORUYLA
KAPLANMAS| GEREKMEZ.
Air can be distributed evenly under the filters without the use of statinless steel pipes




FILRE GIRISLERI MiNIMUM SU SEVIYESi ALTINDAN YAPILIRSA
KIRLI FILTRENIN YUKU TEMIZ FILTREYLE PAYLASILIR.

Enter a filter below the minimum water level so that the dirty filter shares its
load with the clean filter
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AZALAN DEBILI FILTRE KULLANARAK BULANIKLIK
SICRAMALARI GIDERILEBILIR VE PAHALI GIKIS KONTROL
VANALARINA IHTIYAG KALMAZ

Use minimum automation. Declining rate filters. Filter effluent can be an on-off
valve.




GERi YIKAMA SAVAGI KUM TUTUCU OLARAK KULLANILABILIR. KUM UST

SEVIYESIYLE GERI YIKAMA SAVAGI ARASINDA KUM KACMAMASI iCiN YETERLI SEVIYE BIRAKILMALIDIR.

Leave enough height between the backwash trough and the top of the sand not to loose sand during
backwash. The backwash water trough can be used as a sand trap




Geri Yikama Savaklarinin Kum Tutucu Olarak
Kullaniimasi
Use of Backwash Troughs as Sand Trap.
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FILTRASYON GERI YIKAMA SUYU COKELTILIP DEZENFEKTE EDILIP TESISI BASINA GERI

CEVRILMELIDIR.
The filter backwash water should be settled and the supernatant should be disinfected before

sending back to the inlet of the plant.

HIZLI KARISTIRMA -> YAVAS KARISTIRMA > COKELTME > FILTRASYON
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Filtrelerde Negatif Yik Kaybi Olusmamasi Icin Filtre Kontrol Savagi Kumun Altinda Olmamalidir.
Filter effluent control weir should not be below the sand level not have negative headloss in filters
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FIGURE 12.40 Effect of media clogging dilier bed on hydraulic gradient for two conditions. 1a) Tailwater at level of bed surface.
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FILTRE CIKIS KANALINA KLOR EKLENDIGI DURUMLARDA, KLOR GAZI TEMIZ SU GiRi$ BORUSU

ETRAFINDAN SIZIP, ALETLERIN PASLANMASINA SEBEP OLABILIR.
When the filter effluent channel is chlorinated the Cl, gas escapes into the pipe gallery (during B/W)
and causes corrosion.




CAMUR UZAKLASTIRMA



Camur Yogunlastima Tanki Kati Madde Yuka 25-30 kg/m?/gtin olmalidir.
Solid Loads to Gravity Thicheners should be (25-30 kg/m?/day)
Cumbhuriyet WTP:

2 adet Yogunlastirici

¢ap, m

Eski Raporda 22.5 795 126
Kullanilan

Insaa Edilen 275 1188 84

Degerler

Olmasi Gereken 46 1662 30 (25-30)




CUMHURIYET CAZIBELI CAMUR

L 4

YOGUNLASTIRICILARI




DEZENFEKSIYON (KLORLAMA)



CUMHURIYET SAT KLORLAMA TANKI

Cumhuriyet WTP Chlorination
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PERDE SAYISI ARTTIKCA OLU BOLGELER AZALIR
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Figure.2. Simulated flow field and velocity vectors in the tanks with 5, 7, 9 and 11 baffles



10 000 VIRUSU 1 VIRUSE INDIRMEK IGIN (4 log kill)
GEREKLI KLOR DOZAJI x KALMA SURESI| TABLOSU

Table B-2 — CTreq values for 4-log virus
inactivation of viruses by free chlorine
in mg/L*min

Temperature (°C)

0.5
5
10
15
20
25




PERDE FAKTORU (EPA)

Table 3-2 — Baffling Factors

Factor

Description

0.1

None, agitated basis, very low length to width ratio, high inlet
and outlet flow velocities.

Enclosed circular or rectangular tank with single inlet and
outlet line.

Enclosed circular or rectangular tank with inlet on top and
outlet on the bottom, either directly below or on the same side
as the inlet line.

0.3

Single or multiple unbaffled inlets and outlets, no intra-basin
baffles.

Enclosed circular or rectangular tank with inlet on top and
outlet on the bottom on the opposite wall.

0.5

Baffled inlet or outlet with some intra-basin baffles.

0.7

Perforated inlet baffle, serpentine or perforated intra-basin
baffles, outlet weir or perforated launders.

Very high length to width ratio (pipeline flow), perforated inlet,

atitlat and intra-bhazin hafflas



ICME SUYU ARITMA TESISLERI HAKKINDA TAVSIYELER
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Alis agizlari kademeli ve ulasimi kolay yapilmalidir.

Kaskat havalandirma su disus ylzey alant mumkin oldugu kadar fazla olmalidir.

Kaskat havalandirma ve filtrelerin Gstunun kapatilmasi H,SO, olusturup elektronik alete zarar verebilir.
Ozon temas tanki suyunun ozon jeneratoriine geri gelmemesi 6nlemleri alinmalidir.

Serbest diisusle hizh karistirma yapilabilir. istenen G degerlerini elde etmek icin diisiis hacmi kiiciltilebilir.
Yumaklasma, klorlama vb. tanklarda 6li bolge birakilmamalidir.

Yumaklasma cikisi hizlar, yumaklarin kirtlmamasi icin 0.3 m/s civarinda olmalidir.

Lamel ve mikro-kum ¢okeltmeleri ancak ¢ok yer sikintisi varsa tercih edilmelidir.

Filtre hamsu girisi minimum su seviyesi altinda oldugu zaman, kirli filtrenin yiku temiz filtrelerce paylasilir.

Filtrelerin %k@ suyu bulanikhk sicramalari kontrol edilmelidir. Azalan debili filtrelerin kontrol sistemi daha
basittir ve bulaniklik sicramalarina sebep olmaz.

Filtrelerin degisik katmanlarindaki yik kayiplari dlcllerek filtrelerin ne kadar derin yatay filtresi olarak
kullanilabildigi izlenmelidir. Filtrelerde Negatif Yiik Kaybi Olusmamasi I¢in Filtre Kontrol Savagi Kumun
Altinda Olmamalidir.

Camur cokeltme ve filtre geri yikma sulari ¢cokeltilmeli ve Ust sulari dezenfekte edilip geri verilmelidir.
Camur yogunlastiricilart KM yikleri 25-30 kg/m2/giin arasinda olmalidir.
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