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ATIKSU ARITMA TESISLERINE GENEL BAKIS

Giris

Geligmig Ulkelerde giiniimlizde kigi bagina 225 litrenin lizerinde
su kullanilir.Bu siradan bir seydir, Ancak gelismekte olan birgok
lilkede bu bir mucizedir, Tilketici suyu kullandiktan sonra bunu
elinde® tutmayacaktir.Bu su kullanilacak ve kirlenmis olarak ati-
lacaktir.Kirli suyun toplanip temizlenmesi ve igmeye elverigli
bir bigimde irmada yada denizé geri gonderilmesi gerekir,bdylece
dongli yaniden baglayacaktair,

Niifusun hizli arti1S1 ve endiistrilesme sonucunda,iretilen atik
sular,dodanin kabullenebilecedi miktarin lzerine g¢ikmig ve alici
ortaml1 kirletme tehlikesiyle karsi karsiya birakmigtir.Doganin
dengesinin sadlanmasi amaciyla atiklarin uzaklastirilmadan énée
aritma zorunlulugu dodmuStur.Atiksularin alicl ortama birakilma-
‘dan 6nc§ uyguianacaklarl aritma dereéasi alici ortama bagli ol=- |
dudu kadar atik suyun Szelliklarinede badlidir.

Ulkemizde atiklarin aritilmadan uzaklaStirilmasl sonucu Gev-
re sagliga agisindan son derece tehlikeli durumlarin ortaya ¢ik-
t1¥1n1 Halig ' te ve Izmit kdrfezinde Garpici bir misal olarak gor-
mekteyiz,

Atiksularin Szellikleri ,kaynaklarina bagli olarak Snemli
farkliliklar g8sterir ve buna gdrede ngulanacak aritma yontem-
leride dedisir .Gehelde atiksu % 99.9 oraninda su ve % 0.I ora-
ninda kirletici maddeéler igerir.Kirleticiler suyun iginde ya
¢oziinmiis halde yada kati madde olarak askida bulunabilirler.Bu
kirleticilerin_uzakiastlrllma31 kirleticilerin Sekline gore fi=-

' ziksél,biyolojik veya kimyasal ydntemlerle gergeklestirilir,

Fiziksel ydntemlerle suyun iginde askida bulunan maddeler
uzaklé§t1rlllr.8u sistemlerin en Gnemlileri ¢oktlirme, ylizdiirme

ve slzmedir.



Biyolojik y8ntemler organik kirleticilerin bakteriler yardimi
'ilé‘ayr1§m351n1 amaglér.Bu ¢Szlmleme olayl edJer ortamda oksijen
varsa a@robik yoksa anaerocbik bakteri;erce yapilir,

Kimyasal ydntemler ilede ,dider usﬁllerle ayristirilmayan atik=-
lar wuzaklastirilir.

Yapmig oldugum bu galigmada Makine Milhendisi gdziiyle atiksu
aritma tesislerinde kullanilan mekanik sistemlere dedinerek,bu
sistemlerin ©zellikleri,hesap ytntemleri ve drnek dizaynlari ile
il1gili veriler sunmaya galistim,

Saygilarimla

Vedat Yalmaz



Summary

In these days , water is spent above 225 litres per man in deve=-
loped countries .It is quite normal. But it is a miracle in lots of
countries that try to develop. After consumer use water , wWill not
keep at hand . It will be used and exhaust in polluted condition.,
To collection, treatment and reuse of polluted water is essential.
Then it can be sent to river or sea, so the event will start again.

The result of quick increasing of the population and moving in-
dustrial development, waste water that is produced increase above
that nature can receives and the result of this event receiver sit-
uation is polluted. Before removing it is necessary to treat waste
water for equality of nature, Treatment methods depend on waste wa-
ter's condition and receiver situation., This methods change because
of waste water's characteristics . Generally waste water contains
99,9 percent water and 0.1 percent pollutant that is found either
solved position or solid position., This pollutants can ﬂe removed
by physical, biological or chemical methods.

The most important physical methods are sedimentation, floation
and screening.
The aim of biological methods are seperation of pollutants by bac-
teriums,

If the other treatment methods are not sufficient wastes are re-
moved by chemical methods., '

In this thesis, I try to present knowledge about mechanical sys-
tems that are used on waste water treatment foundations and their

calculation methods with example designs.,

Vedat Yilmaz



SU ARITMADA KULLANILAN PROSESLER VE DONATIMLAR
CN ARITMA '

Ana aritma tesisine gegmeden &nce suyun o6n aritmada kontrol
altinda tutulmasi arzu edilir.

On aritma ,genellikle tamamen fiziksel veya kimyasal olarak,
daha sonraki proseslerde arzu edilmeyén cins ve bliyliklikteki
maddelerin bliyik miktarlnl gidermek gayesiyle yapilir.

On aritma islemleri asadida siralidir.(Bu islemlerden bir ve-
ya birkagi ham sivinin kalitesine ve istasyon boyutlarina badli
olarak kullanilir,)
~-Kaba ve ince silizme
~Ufalama
-Gamur giderme
-Iince taneli kum ayirma
=Yad giderme
-Slizme
~Camurun aritilmasi ve 1iskarta(gdp)

KABA VE INCE ELEME (QUBUK ELEKLER)

Gubuk elekler kullanilarlar:

-Tesisi donanimin farkli kisimlarina muhtemelen zarar verebilecak
genisg,ylizen nesnélere karsi Korumak igin, -
-Ham s1vli iizerinde tasSinan ve sonraki islemlerde gligliik yaratabi-
lecek irice maddeleri kolaylikla gikarmak ve ayirmak igin,

Kaba eleme olayinin etkinlidi gubuklarin arasindaki mesafeye

badlidir.Aralarindaki farki gdrebiliriz.
-Ince eleme gubuk arasi mesafeler 3~ I0 mm
-Orta eleme gubuk arasi mesafelér I0~25 mm

-Kaba eleme gubuk arasi mesafeler 30~ I00 mm,

Olgek
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Eleme ya elle kumandali temizlemede kullanilan Gubuk eleklefle
yada eder tesis oldukga biiyiikse mekanik gubuk sistemi adi verilen
otomatik temizlemede kullanilan gubuk eleklerle yapilir.

Mekanik gubuk elekler ©n eleme yapilarak korunmalidir.30~ I00
mm' den daha genis gubuk arasi mesafeli elekler elle kumandall
temizlenir. Fakat ham suyun blylk miktarlarda genig ylizen mad-
deleri ta$idigi durumlarda otomatik olabilir.

Cubuk elekli sistemlerin mekanizasyonu sadece tesisin boyut-
larina badli dedildir. Elle temizleme islemlerinin sayisini azalt-
mak ihtiyaci , tesis Kkiiglik olsa bile gok sayida aparat segimiﬁi |
gerekli kilabilir,

Bu mekanizasyon bliylik miktarlarda sebze tilirli maddelerin girisi
tamamen,kapatabileceéi durumlarda , bu maddeleri karismi$ yumak
seklindeki gubuk kafesler ilizerinde biriktirir, |

CESITLI TIPTE gUBUK ELEKLER

a)Elle kumandali gubuk elekler

Bunlar bazen dik olérak monte edildikleri gibi genellikle ya-

tayla GOoveya 80" meyilli olan gelik cubuklardan yapilirlar,

/ /

Kiglik ve orta Olglide igme suyu aritma tesislerinde bazen ham
su pompasinin girisindeki slizgegler gubuk eleklerin gdrevini ya-
parlar, |

Kliglik yerlesgim yérlerinde kanalizasyon tesisleri ve atiksu

giris borulari yer altinda gomiili oldugu durumlarda gubuk elekler

Olgek
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bazen temizleme igin yukari kaldirilabilen delikli sepetler gek-
linde yerlestirilir,

b)Ust akintilar igin temizleme mekanizmall mekanik elekler
(suyun geldidi yonde) 7
-Kivrilmi$ gubuk elekler

Bu tipteki elekler orta olglideki tesisler ve orta kirlenme
yikleri igin idealdir., S1§ tesisler ig¢in uygundur. Temizleme ,
diglerden herbiri yatay bir mil etrafinda donen kolun uglarina

yerlestirilmig iki dis tarafindan yapilir.

-Gerdirmeii ve pinyonlu ¢ubuk elekler’

Bu tip elekler ile gok bilylik olmayan yabanci maddelerin uzak-
lastirilmasi tavsiye edilir. Qubuklar dizgiindiir.Elek yatayla 80"
1ik bir églyla yerlestirilir.Temizleme , gefme tertibati lizerinde
yukarl ve asadl hareket eden vagon tertibatina baglanmis tirmiklar
tarafindan temin edilir,Doéndiirlilebilen disari atici éislikleri
gﬁbuk elek arkasina yerle§tiril@i§ kaba tahliye eder,

-Tirmikla temizlemeli yhalatla kumandali gubuk élekler
Bu tip elek diisiik oranda asili kati igerildidi durumlarda kul-

lanilmalidir.Halatlarin kullanilmasi oldukga derinlere ulaSilmasi-

Olgek
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ni mimkiin kilar. Yatayla Banéimli dliz gubuk elek iki tel halat
vardimiyla galistirilan hareketli tagsiyiciya bagl:i tirmik tara-
findan temizlenir. |

"Toplanan pislikler madeni bir levha boyﬁnca kaldirilir ve gu-
buk elek arkasina yerlestirilmis kap igine atilirlar.
~-Halatla galisir tipte kepgeli gubuk elekler (yekil I)

Bu tip bir onceki elekteki gibi ayni isletme durumlarl igin
uygundur.Fakat daha adir kirlenmis sularda kullanilabilir.Bir on-
cekiyle benzer bir dizayn yapisina radmen kKonstruksiyon daha agir-
dir.

Kepge, ilave bir tel halat ve motor rediiktdr grubu tarafindan
bagimsiz olarak galistirilar.

-Sonsuz zincir dlizeni lizerine yerlestirilmis firgali gubuk elekler
Bu ince eléme, bliyiik maadelere s1ksl1k rastlanmayan yerlerde
(veya su orta biliyliklikte bir gubuk elekten gegerek geliyorsa) kul-

lanllmalldlr;

Yatayla 80°meyilli yerlestirilmis diiz gubuk elek sonsuz zincir
mekanizmas1i tarafindan kumanda edilen flrgalér ile temizlenir.
Pislikler ¢ubuk elek arkasindaki bosluda yerlestirilmis yola
tahliye edilir.

-Cok yliksek akis hizlari igin,

Ax1s debisi gok yliksek(drnegin 30000 m3/h) olduunda ve su ki-
clik miktarlarda yabanci madde ihtiva ettidi durumlarda,temizleme,
herbir islemden sonra yatay hareket eden ve ayni zamanda Qubuk
eledi temizleyen Qezer mekaﬁizma tarafindan yapilir.Bdyle bir uy-
gulamada bir kepge veya tirmik ile donétllm1§ hglatla galisir te-
mizleme mekanizmas;'ﬁygundur}

c)Asadi akintilarda temizieme mekanizmall elék (Sekil 2)

(Suyun gubuk eledi gegtidi ydnde)

Olgek

Tarih Adi Soyad: Fakiilte No. YILDIZ UNIVERSITES!

1988 Vedat Yilmaz B6=-43~-02 "Malzeme " “Resim No.

4




1, Cubuk elek
2. h’e,oye tasiyres
3. Devrilir kepge

6. Tasryici halat
7 Yatik ray
8. Cergeve

4. /(f’ e halats.

4. Hepce lem,z[ﬁy:a
5. ﬁﬁ/g/c/ /:a[aa faﬂnSurU

g. 7:3$191c1 kumanda Gnitasi
10, Zorlama simirt durdurucusy.
1. Geysek tasiyscr halat

12. /'(ap;a'balaé bambury.

13. Hepge kargs famburu.

15 Gev;ak kepga halatr,
16, Hepge kumanda Cnitesi

14

AIIIIIIIIY,

sexil I- Halatlr ve kepceli tip cubuk alek.

4/1




1. C,ubuk alek
2. Tarak tirnak
3. Sonsuz zincir
— 4_ Tirnak f&/ﬁ/i[éyid
- 5. Devrilir levha. -

vekil 2- Asag akintilands temizieme mﬁdmzm&// elak

4,/2




-Sonsuz zincir lizerine taraklar tespit edilmi§ gubuk elekler

Genellikle kanalizasyon aritiminda kullanilan bu elek silirekli
temizleme mekanizmasi sayesinde biiylik miktarlarda maddeyi nakle-
debilir,

Dik tespit edilmis bu gubuk elek asadi akinti bbyunca tespit
edilmis sonsuz zincir mekanizmasi tarafindan kumanda edilen tir-
naklar veya firgalar yardimiyla temizlenir.

Pislikler ,tirnak temizleyici bir mekanizma yardimiyla Ust
tarafa yerlesStirilmis bir kaba tahliye edilir.

-Sonsuz zincir lizerine tirmiklar tespit edilmi$ kaba elekler .

Bu tip ,yalniz adir kirlenmi§ kKanalizasyon sivilarinin on siz-
mesinde kullanilir. Dik tespit edilmis diz gubuk elek,arka51nab
yerlegtirilmis Ug¢ koseli sonsuz zincir mekanizmasi tarafindan
ddndiiriilen tirmik veya tarak sistemiyle temizlenir.Pislikler ust-
teki yatay olarak diizenlenmis kayi$li taSima tertibatiyla tahliye
edilirler,

Mekanik GQubuk Eleklerin KofunmaSL Ve Otomatik Kontrol
Kesintili olarak gdrev yapan temizleme cihazl§r1 > atlk su
tesislerinde,operasyon siresini ve dedisken g¢alisma anlarinl ver-
mek ilizere ayarlanabilir bir zaman Slger veya diferansiyel seviye
kaybi izleyici tarafindan vada bu iki sistemin birlestirilmesiyle

kontrol edilebilir,

Tamizieme sistemi asiri yiiklenme veya tikanma aninda donatima

zarar vermeyli onleyecek bir cihaz ile donatilmalidir.

Olgek
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MEKANIK GQUBUK ELEKLER

C.b k Servis Kosullar
you
Elek Akis Kanal Kanal Cubuk arasi
Tipt Debisi Derinligi Genisligi mesafeler
m/h m m
Geigar kivrimis ,
cubuk elek 10 v 5000 0,430 1,68 0,30 2,00
; {
GZ‘,’:; Hirih 100 110000 1,50 5,00 0,6002,00
Gaiger tirmikli
ve Batatliolsk | 100m15000 250010,00 0,604,50
Geiger kepeeli ve
hfleatl: :Ifkl 1000 40000 2,500 10,00 1,5000550 1200100
Degremont £ V2
502(4; z,ngif;-ml[ek oo 15000 ",SON 9,00 OlgoN 3,00 12 st
Deqgiremont tarakls va / L
sonefuz zineirli 2lek 500 30000 "ISON 6,00 0180 4,00 10060
Degremont S07suz
zincim Gzerinde tik.| 1000~ 30000 2,000 6,00 1000 4,00 500100
mikli kaba elak

Ak1s oranlari ve seviye kabi ~Tikanma

" Qubuk elekten gegen aki§ miktari , derindeki gubuklarin tikan-

masina yada aSirl seviye kaybina neden olmayacak Sekilde yeterli

miktarda katinin gubuklarin yiizeyine tagiyvabilecek durumda olma=-

11dir.Bir maksimum ve minimum arasinda uygun bir aki§ orani sag-

lanmalidir.

Genelde gubuktan gegen akigkan hizi

0.6wI m/s arasindadir va

I.2v1I,40 m/s maksimum hiza ylikselinebilir,

Cubuk elekler ig¢me suyunda O.OSAJO;S~ mSS ve kanalizasyonda

0.Inv 0.4 mSS seviye kaybina neden olurlar.

10lgek

Tarih

Adi1 Soyad:
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AGIK KANALLARIN PROJELENDIRILMESI

En yaygin olarak Manning formilid kullanilir.
I R2<3 SI/Z
ry (1)

v =

v: kanaldaki ortalama hiz {(m/s)
ni3 plrizluliuk katsayisi

R: hidrolik yarigap (m)

s: eJim -

(I) denklemi debiyide icerecek sgekilde yazilacak olursa

v=—§-=—%—R2/P sI/2 (2) halini alir.

Q: debi (m>/s)

A: atiksu enkesit alani (mz)
Hidrolik yarigap R=— (3)

P: 1slak gevre (m)

(3) denklemi (2) de yerine konacak olursa,

I A2/3

Q=—-=2/3 . A . SI/2
n P.

I A5/3

) 1/2
Q—-—FL-’;EFZ/B ¢« 8

(4)

Ornedin dikddrtgen kesitli bir kanalda

V4
i
-
» r
. b |
‘ » g
A= b.,h P= b+2h
5/3 ,5/3
-1 Db « I /2
ke ——(b+2h)2/3 . s (5) |
Olgek] Tarin Aa| Soyad: Fakilte No. YILDIZ UNIVERSITESI

Malzame Resim No.
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ELEKLERIN PROJELENDIRILMESI
Elek toplam agik alani , atik gelis kanali enkesit alaninin
iki kati olacaktar.

Elek toplam agik alani= 2({atiksu enkesit alani) (mz)

atiksu kanal ylksekligi (m)
Sin «

Gubuk uzunlugu=

«! Gubuklarin yatayla yaptidi agi.

Elek derinlii atiksu kanal derinligi ile sinirlandirilirsa

elek toplam acgik alani (m)
atiksu kanal derinligi )

Elek agik alan genigligis=
Elek kanali dis duvarlarinin her ikisindede gubuk bulunmasi
arzu edildiginden toplam olarak agiklik sayisinin bir fazlasi

xadar gubuk gereklidir.

elek agik alan genisligi (adet)

Toplam elek agiklik saylsl=iki Cubuk arasi mesafe

Cubuk sayisi= toplam elek agiklik sayisi + I

lek kanallhgeni§1i§i=(gubuk genisglidi.qgubuk say131)+(toplam agik-
11k sayilsi,Qubuk aralik mesafesi) (m)

Elek kanalindaki akis$ hizlarsi, |
-Atiksuyun kanaldaki akig hiz1 kendi kendini silirikleme degerinden
az olmamalidir.Bu deder 0.38~0.40 m/s arasindadair,
-Atlkéuyun kanaldaki akig hizi elekte tutulan maddeleri elek ara-
larindan siiriikleyip gdtiirebilecek dederden az olmalidir.Bu deger
0.6IrvI,2I m/s “dir.(i1zgara temiz iken)

Elek kanalindaki akig hizlarl anéak kanaldaki su derinligi

belirli oldudu halde hesaplanabilir.

Q _ 9 . . : o .
VE3-= 5 n o b sabit,h dedigkendir,

' Cubuklardaki su seviyesi elek kanalindaki su seviyesine egit

alinirsa elek toplam alanil kolayca hesaplanabilir,Bu durumda elek

Olgek
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araliklarindan akiS hizi elek kanalindaki aki$ hizinin X faktori

ile garpimina esittir,

elek kanali genisligi

s |

X= - —— | = f

elek agik alangenisligl »§937~}

5!

- : Ppii /
h.L—ﬁ.( = ) h, . slnet (mSS) o

P: sabit katsayi

hL: temiz halde iken elekteki ylik kaybi (mSS)
81 eledin yatayla yaptigi agi

W: gubuk geniglidi (m)

hvteleﬁe yaklasan sudaki hiz yikii (mSS)

st gubuk aralid: (m)

2

- L _
hV— 2g

vt maksimum debideki hiz (m/5)

(m5S)

ﬁx dikddrtgen kesitli gubuklarda 2.42

dairesel kesitli gubuklarda I.79 alinir,

Pratikte hL<:IS cmSS olarak hidrolik yilik kayb:i tasarlanmakta-
dir.Eleklerde birikmeden dolayi kanaldaki kabarmayi haber verecek
bir a;armfsistemi ilave edilmelidir.

Elekte tutulan maddeler dijJer kati atiklar ile birlikte guku-
ra doldurmak veya yakmak suretiyle yok edilebilir.Bu maddeleri
agilkta biriktirme tavsiye edilmez, Bu maddeleri yerlegim merkezi-
nin dijer kati atiklari ile uzaklaStirma mimkiin olmadigd: taktir=-
de cukurlara doldurarak gdmmek dider élternatiflere nazaran daha
pratik ve emin bir yoldur,

Elek gubuklari geqellikle aleminyum veyx paslanmaz gelikten

imal edilirler,

Slged] Tarin Adt Sayadi Fakulte No. YILDIZ UNIVERSITESI
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UFALAMA

Bu aritma dSzellikle kanalizasyonda uygulanir. Burada kati mad-
denin su tarafindan pargalanmasi tasarlanmi§tir.Ham sivinin digi-
na siizlilmek yerine bu katilar pargalanir ve su ile birlikte bir
sonraki aritma safhasina geger. Pisliklerin tahliyesi ve ortadan
kaldirilmasinda karSilaSilan problemlerin ve fazlalik tedbirlerin
alimine edilmesi bu prosesin bir avantajidir.Pratikte bu sistemin
birka¢ mahsuru vardir.0zellikle,oldukga hassas teghizatin siksik
bakim ihtiyaci,pompalarin ve boru tesisatinin badlayici yad tara-
findan sebze liflerinin veya dokuma pargaciklarinin birikmesiyle-
tikanma riski gibi,

Tek sira ufalayicilar ile birlestirilmis(mekanik gubuk elek
ekli) ufalayicilar arasindaki farki gorebiliriz.Her iki tipin ci-
haziarlda kanélizasyon aritmada uygulanabilir.Her ikiside normal-
de kanalizasyonda bulunan kati maddeyi tutabilecekx (fakat kuilanl-
lan donatlm; bagli olarak 50080 mm ayri mesafede yerlestiril-v
mi§ gubuk eleklerden vapilan kaba siizmeden sonra) ve birkag mili=-
metrelik kallnllktaki katl pargaciklari azaltabilecek ystenektedir:

*Tek sira ufalayiczlar

Bu tip cihazlar dik milli ve yatay kanalli ddner bir tambura
sahiptir. Ya agik bir kanala veya dojrudan dodruya boru tesisati-
na baﬁlanabilirler.Tambur dairssal gubuklardan yapilir ve kesici
diglerle donatilir. Kesici bigaklar bir ¢ergeveye monte edilir,
Su disaridan tamburun iginé akar ve tamburun lizerinde yakalanan
katilar pargalanlflar. |

Ceiger’Rechenwolf' tipinde ufalaﬁada'bir ana tamburun gevre
bdyunca yerlestirilmig dike} ddner silindir tarafindan yapilir.

‘Birlestirilmis ufalayicilar’

Bu ufalayicilar,su ile hafifletilerek dagitilmig katilarin

Olgek
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pislik kanalina bosaltilmasinda pompalama tesiriyle pargalanmasi
kombinasyonuna ydneliktir.

Bunlar pompalar gibi boru tesisatina baglanirlar. Bunlar hafif-
lestirilmig suyu ve siizlilmiig katilari alan besleme tankina bagla-
nabilirler. Onlarin elektrik motorlari tikanma riskini Snleyebile-
cek kafi gligtedir. Onlar icerirler:

-EJjik rotorlu pompali ufalayici,bu tip iyi sonuglar verir ancak
oJlitme tesiri ajarlanabilir dedgildir.

-Vidali pompali ufalayici , bu zor gdrev lnitesinde hafifletilmisg
katinin bir kesici siizgeg arasindan gegmeye zorlayan vida mevcut-

e ws

nilir.

DiJer donatim tipleri biiyilik bir yakinlikla &glitme makinalari

Bene ne

sindeki gibi ) 8zel uygulamalarla sinirlandirilmalidir,.Pompasiz
|

donanimlar dzel gSrevleri gerektirir,

Tek sira ufalaylc:la‘r

.. Maksimum girig | Maksimum Elaktri n
Akis debisi karals suderinligi sev/yé kaybi fe gi’gff PoRaE
m/h ‘m i kw
Ufalay,'c,lar 5-{\;4.505 . 931,20 ) 0,43(\,0135 0,2502,00
Geiger e Y 7 '
'ngawmq‘» . 2008000 0,314 0,10n0,30 103,50
Birtestirilmis  ufalayicilar
Akis debisi | Dosaltma Elekirik motor
P yiksekligi gticii
m*/h m kw
Egik rotorly pom,oal/ vfalayics 502,00 2,oo~ 6,00 75015
Vidalr pompals ufalayics 1000 300 42004,50 79020
Olgek] Tarih Adi Soyad: Fakilta No. YILDIZ UNIVERSITESI
1988 Vedat Yilmaz B6~43-02 _Malzeme Resim No.




GAMUR GIDERME

Gamur gidermenin esas1 sonraki safhalarda agiri yliklenmeyi
onlemek ,pompalarin ve dijer cihazlarin aginmaya kar$i korunmasi,
boru tesisati ve kanallardaki gakil tagi,kum diéef minéril Kirin-
tilarinin neden oldudu tortularin temizlenmesine dayanir.

Gamur giderme 200 mikrondan daha biiylik Slgilideki kati pargacik-
larin giderilmesidir,(sekil 3) Daha kiiglik pargaciklar durulma va
camur silizme iglemleri sirasinda elimine edilir.

Camur gidermenin teorik incelenmesi serbest ¢Okme ile ilgilidir,
Allen'in gegici ak1lg,Newton®un tiirbiilansli aki§ ve Stokes'un lami-
nar akis formillerinin uygulanmasini gerektirir,

Bu formiiller ¢okme miktarinin hesaplanmasinda kullanilir,.Dizelt-
meler asadidakilere bakilarak uygulanmalidir.
- pérgac1k1ar1n sekli |

slispansiyon igindeki katinin konsantrasyonu (her zaman yaklasik

% 0.5'i gegef.)

'yatay aklglh cinsi

Pratikte asadidaki bilgiler kullanilabilir,

d (em) |0005 | 0,010] 5,020 |0,030 | 0,040 {0,050 | 0,40 | 620 | 0,30 | G50 | 1,00

Ve (emfs)| 02| OF | 23| 40| 56| 72 15 | 27 | 35 | 47 | #4

Ve (cm9)| o | 05| 1,7| 30| 40| 50| 41 | 21| 26 | 33

viemd| o| 0 | 16| 30| 45| 60|13 | 25| 33|45 65

VI (em/s)| 15| 20 | 27 | 32| 38| 42| 60 | 83 100 130 | 4190

VIsbiriktirilen kum pargaciklarinin kdpik sagabildikleri kritik
d: kum pargasinin kalinlidi. : (yvatay sivi hizi.

V.3 yatay hizi ihmal edilebilir sivilar igin ¢&dkme hizi -

V': vatay hizi VI dederine esit sivilar igin ¢dkme hizi -
vﬁ syatay hizi 0.3 m/s'e esit sivilar igin ¢okme hizi ,
c .

Olgek
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igme Suyu Tesislerinde Gamur Giderme

Su girigi,miimkiin olduju kadar,kumun kopilik sagmasindan kagini-
lacak sekilde dizayn edilmelidir, EJer sinirli koSullar bunuﬁ
yapllmasina miisade etmiyorsa sonraki aritma dﬁzeninde.bir‘yerde
kum slizlilmezse gamur giderme donatimi, hazirlanmalidir.

Eer tesis ince kum ayirmayl igeriyorsa,hidrolik fiskirtma ya-
pilarak temizlenen basit bir ince kum giderme kanalinda 0.3 mm'den
daha biliylik kalinliktaki pargalarin tag$inmasi saélanacaktlr.

Kum,emme pompasinin boSaltma tarafindaki bir hidro siklon tara-
findan tasinabilir,Hidro siklonlar IO0m 500 mikron 8lgiilerindeki
pargalarin giderilmesinde milkemmeldirler.Fakat yinede asindirmanin
neden oldudu pompa eskimesi riski vardir,

Efer tesis takilma aralidi Iec 2 mm olan ince siizme donatimla-
rinl igeriyorsa, kum giderme, eleklere zarar vermekten kaglnilan
on operasyondaki gibi yapilmalidair.

Kum Giderme Donatimlarinin Boyutlarinin Dizayni

Kohstrﬁksiyon genellikle d8rtgen kanal tipindedir.

- Yatay yﬁzef ,en kliglik pargaciklarin nakledildiéi ¢B8kme hizi
Vc'hin fonksiyonu olarak hesap edilir,.Ve maksimum akis debisi ele
allnarak,‘

maksimum akis debisi (ma/h)

Yatay ylzey= , ; =
' 3600.en kiiglik pargalarin nakledildigi ¢okme hizi Vc(g)

Axig hizi, eder alt kaziyicilar temin edilmigse VI'dan daha
kiiciik, eJer kumun hidrolik bogaltilmasi diisiiniiliiyorsa VI'dan daha

biiyiik segcilecektir,

Olgek
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Kanalizasyon Aritma Tesislerinde Camur Giderme

Birgok kanalizasyon akiSkanlarinda bu problem igme suyu tesis-
lerinden ¢ok daha zor giderilir. Suyun igindeki diJer kati madde-
lerin 6zellikle organik maddelerin kumdan ayrilmasl istenir. Bu
gekilde gikarilan kum bir giigliik kaynadi olusturmayacaktir.Genel-
likle bu zordur.Gergekte ¢ikarilan kum daima belirli oranda ayni
zamanda ¢okerek yerleSmis olan organik madde igerir.Bu organik
madde 30.479 cm/s'lik bir aki$ hizi kullanilarak ayrllmalldlr.
Gikarilmi$ kumun bir final yikamasiyla bir gelisme elde edilebilir,

Esas Tiplers
~-Basit gamur giderme kanallari

Bu yapilar kiiglik kanalizasyon igSlerinde kullanilirlar,Dibe u-
zunlamasina yerlestirilen kanallar iginde biriktirilen kum her 4
veya 5 giinde elle kumandali olarak g¢ikarilir.
-Camur giderme kanallari

Bunlar lineer egit c¢ikisli savak ile donatilirlar,(su derinlidi
akiSa uygundur.,)

Bu savaklar uzunlama31na'kanallarda biriktirilen kumun elle

temizlenmesini sadlarlar.Onlar, hidrolik tahliyenin, mekanik gi=-

 kartma cihazi ile birlestirilmis bir hazneye yapilmasi igin tasar-

" lanirlar,Bakletme siiresi yaklasik I 2 dakikadir.,

)

' ' -
rd i N A
=1 - ~‘r
\ teorik profil ' .
L | h m m3
2 2
A=5t.dh (m~) Q= A,V = V.St.dh ( =.m” = =)
2 s s s
‘ )
1 Debinin lineer dedisebildidi savak
Olse Tarin Adi Soyad: Fakiilte No. YiLDIZ UNIVERSITESI
1988 Vedat Yilmaz 86-43-02 ‘ Mal;eme Resim No.
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-Dairesel gamur giderme kanallari (uzunlamasina girigli, meka-
nik veya hava ile karigtirmali)

Karsi akim hizi dipte sona erer.:Merkezi bir gukurda birikti-
rilen kum bir pompa yardimiyla atilir.

-Dikddrtgen (havalandirmali ) gamur giderme tanklari

Havalandirma,sivinin devretmesine neden olur ve dip boyunca
sabit hizli bir kar$i akim ile buna dik oldukg¢a yava§ bir ana
akim yaratir, Kum mekanik olarak ya biriktirme kanalindan kazinlp
d1Sar1 pompalanarak yada gezer koprii lizerine monte edilmig emis
pompas1 tarafindan diSari atilir., Havalandirma yapilarak sirkii-
lasyonu sadlanan suyun bdylece kariStirilmasi gergeklestirilerek
kuma yaplSabilen organik maddelerin ajrlstlrllma51 arttirilir.

Bekletme siiresi 3cu5 dakikadir.

dlseld Tarin Adi Soyad: Fakillts No. YILDIZ UNIVERSITESI
1988 | vedat Yilmaz B6-43-02 " Malzeme Resim. No.
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INCE TANELI KUM AYIRMA

Ince kum giderme ,bilyilk miktarlarda asili madde igeren igme
suyu aritilmasinin bir safhasidir., Ince kumun elimine edilmesini
sadlayar bir &n durulastirma iglemidir.

Ince kum giderme ,su temininde asili maddenin I0 00C mg/l'den
daha fazla o0ldufu durumlarda kullanilir.

Ince kum ayirma donaniminin verimlilidi % 65r% 80 'dir.Yiiksek
bulaniklilik ocldufunda gerekli kimyasal maddeler katilmasi: scnucu
verimlilik % 750 %S8'e grkarilabilir.

’apllarl, yaklasSik 20030 m/h'lik yatay hiz, 206 m/h'lik du-
rulma hizina gBre hesaplanir. Bekletme siliresi I/2n 1 saattir. in=-
ce kum giderme donaniminin genel sekli dairesel veya dort kose
durulastiraicilardir.{ kaziyicili veya kaziyicisiz )

Camur gikarilabilirs

‘= Dofrudan dofruya Ieo3 cm/s'lik hizla ileriye ve geriye hareket

eden ka21§1c1512 ince kum kanalli ) gezer kOpri lizerine monte
edilmig bir gezer emis pompasi tarafindan,
- Mekanik alt kazime ile gamur biriktirilen kénallardan bir veva
birkag sapitle@tirilmig pompa tarafindan.
YAG GIDERME ( sekil 4 )
Birgcok vad giderme problemleri vardire
I) Ana su aritmadan dnce su ylzeyinden yad giderme,
2) Kanalizasyona bosaltmadan once Sehir atiklarindan yad giderme,
3) Kasaba kanalizasyon aritma tesisinde yapilan bir &n aritma is-
lemiyle vyad gidérme,
4) Petrol rafinerilerinde ve petro kimyasal tesislerde atik sular-
dan yadli a&rtiklari giderme,
5) Kapali de&re buhar kondenzasyvonundan ya§ giderme,

Yadlar genellikle sudan hafiftirler ve su ylizeyine yilikselme e-

Llik Tarih Adi Soyad: Fzkilte No. YILDIZ UNIVERSITESIH
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Filimi qbsterirlef. Herhangi bir depolama tanki, ak1i$ hizini azal=-
tip durguﬁ bir ylizey elde ederek bir yad ayirici roll oynar,
SUZME

Birgok su aritma sahalarinda kullanilan bu ydntem oriilmis elek=-
ler arasinda yapilan bir slizme olayidir. Makro ve mikro siizme ola=-
rak siniflandirilair,

0.2003 mm'lik bliyiikliklerdeki ¢imen, yosun, dal, bdcek,hayvan=
sal atik, sebze v,s gibi yiizer veya yari ylizer maddelerin, kelir=-
1i asili katilarin giderilmesinde 0,3 mm'den daha biiylik delik
lglsli olan makro siizme ySntemi kullanilir.

Atik sulardan veya ig¢gme sularindan gok kiigiik asili maddelerin
giderilmesinde I0O0 mikrondan daha kiiglk delik 8lglisi olan mikro
stizme ydntemi kullanilir,

Mikro siizme donatimlari yatay bir mil etrafinda 4,07 devir/dak
hizla ddnen paslanmaz gelikten imal edilmig filtre ile kaplanmig
tamburdan oiu@urlar. Bu tamburun bir tarafi atik suyun girmesi
amaciyla agiktir, Diéer ug¢ ise kapalidir, Bu sayede suyun filtre

iginden gegmesi sa&lanir. Tambur bir motor redlikt6r mekanizmasi

yvardimiyla tahrik edilerek ddndirililiir, Filtre iizerinde toplanan

pislikler ylksek tazyikli suyun tamburdan badimsiz olarak yukari
ve d1s kismina verlestirilmis noziillerden piiskiirtiilmesiyle tambu-
run i¢ginde yine tamburdan badimsiz lst kismina yakin bir bdlgeye

yerlestirilmis bir meyilli kanal igine diiglirlilmesiyle temizlenir,

( sexil 5)
digek] Tarin Adi Soyad: Fakilta No. YILDIZ UNIVERSITES!
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Mikrostizma (inites(

1- Besleme savag:
J_ Ham su girigi

3. Emniyet valfi
4- Mikro séizme tamburu i
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5. Kumanda Gnitesi

6. NozlllG yikama basligr
7. Boru sistemi ve yikama Suyu kanals
1 8. Seviye fayb: géstericisi

9. Grki3 savagl.
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ATIK SUDAN CAMURUN VE ISKARTANIN GIKARILMASI, ARITILMASI

Tutulan katilar:

Eleklerde toplanan atiklar, hidrolik olarak (bir tahliye guku-
runa pompalama), mekanik olarak (kayisli konveydr ile) veya elle
xumandali (diiz veya delikli sepet, kova yada devrilir kepgelerle)
gikarilabilir,

Bir kasaba kanalizasyon tesisinde pisliklerin hacmi; gubuk
arasi mesafeleri 3000 50 mm olan elekler ile her yil igin kisgi
basina 205 1litre, gubuk aras: mesafeleri I5c25 mm olan gubuk
elekler ile her yil igin kisi bagina 50 IO 1litredir,

Atik madde siksik bir gukura gdmiilmek iizere tasinir., Ayrica be-
lediye ¢Op yakma tesisinde veya kanalizasyon istasyonunda yakila=-
bilir. Ho$ olmayan kokulardan kaginmak lizere yanma sicakligdi goo ¢’
nin iizerinde olmalidir.

Tasimayl kolaylastirmak iizere atidin suyu giderilir ve Jzel di=-
zayn edilmis hidrolik preslerde 51k1$t1r111r;“

Gamur Giderme Donanimlarinda Kum Toplama ¢

Sehir kanalizasyonunda gamur giderme asnasinda toplanan kumun
hacmi yilda kigi basina 5n}12 litredir,Kliglik gamur giderme kanal-
larinda kﬁreme yapilarak g¢ikarilan kum genellikle yeniden kullanim
igin elverigsizdir, Siliziilen atiklarla birlikte tahliye edilmeli
vaya gbmuilmelidir,

Biylik tesiSlerde camur giderme donanimlarindan pompalanan kKum

~asadidaki gibi islemlerle yeniden kullanilabilir.,

~-Tasma savaklarindan veya taban filtrelerinden gagen éuyun si1d
tanklarda gtdkelmesiyle

~Hidrosiklon initesinde ayrilarak vidal:i ta§1y1§1yla bir haznede
depolanmasiyla |

Bliyiik tesislerde kum bir haznede depolanmadan once bir ayilrma

Olgek
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tankl iginde yikanabilir, Yikama iglemini iyilestirmek ig¢in tank
bir hava pliskiirtme techizatiyla donatilir.
YAG:

Yad aylrma tanklarinin yﬁzeyinde.toplanan tortu oldukga kirli-
dir. EJer tesis camurun veya eleme artiklarinin yakilmasi igin
donat1lmi§ ise yadda ayni zamanda yakilabilir.

Belediye kanalizasyon aritma tesislerinde yadli artiklarin de-
polanmasy bir afantajdlr. Uzun bir depolamadan sonra yizeyde oSbhek-
legen yad ¢ikarildiktan sonra yakilir,

COKELTME VE DURULTMA

Ham su iginde halihazirda mevcut pargaciklarip veya suni olarak
eklenen Kimyasal maddelerin hareketleriyle yada biyolojik aritmay-
la birle?tirilmi@ fiziksel topaklanma sonucu, ¢fkeltme ve durultma
igslemleriyle su i¢indeki asi1li pargaciklarin dibe batirilmasina
imkan vermeye niyet edilir,

a)Durgun'QﬁkeLtme

Suyun birkag saat ¢keltme tankinda durmasina izin verilir,Son-
ra yukaridan aSadiya, birikmig gamur tabakasinin hemen lizerindeki
bir nocktayva dodru akitilair,

Cakeitﬁe vaya durultma tanklary ddrtgen veya daires=2l yapilir-
lar. Suyun yikselme hizi pargablklarln inme hizindan daha az Olma=-
lidir. Bu tabiatiyla pargaciklarin yodunluduna ve boyutuna baglidir

KﬁgﬁkAgﬁkeltme tanklarinin taban kisimlariniln 452@60° meyilli
olmasi temin edilerek en alt noktadan ¢amurun sirekli veya kesin-
tili gikarilmasina miilsade edilir, |

Biiylikx tanklarda tabanin edimi minimuma indirilerek kolaylikla
Gikarilabilecedi bir gukurda biriktirilen gamurﬁn bir kaziyicl siss
tem ile gideriimesi sadlanir.

Sehir kanalizasyon aritilmasindaki ¢Bkeltmedan elde edilen ga-

bliek Tarih Ad1 Soyad: Fakilte No. YILDIZ UNIVERSITESH
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mur igin bu meyil, igme suyu tesislerininkinden daha fazla olmali-
dir. Ayrica kanalizasyon ig¢in kaziyicili tip durultucular kullan-
mak gereklidir,

Durgun ¢Okeltme tanklarinda dizenli ve muntazam bir igletme o=
luSturulmasi tercih edilir, Aki$ dedisiklikleri, camurun ylizeye
yikselmesine neden olan girdap akimlarina neden olur. Tankin igin-
deki sicaklik dedisiklikleride ayni etkiyi sadlayan dolagim akim-
larini yaratir,

Ham su girisi ve durultulmu$ su ¢ikig: ba$ibo$ akimlarin for-
masyonunu Snleyecek big¢imde olmalidir, Ayrica ham suyun tlim fayda-
11 ¢Okme bdlgesi boyunca diizglin olarak yayilmasi temin edilmelidir.
¢okelme tankinda akimin gdrevini kolaylastirmak igin giriste
Rhodamine B adi verilen bir kimyevi madde katilir, Bu maddé si-

3 *1iik bir diurult-

ratii bir §ekilde vayilmaz. Bunun I litresi, 60 m
ma kapasitesi igin yeterlidir.
b)leland1r11m1§ Durultm
 Topaklanmanin iyilesmesindeki teknik gelisme, topak kxonsantras-
yonunun arttirilmasiyla veya gamurun yaniden dolanimlyla sonuglanir
Yeniden dolanim durultma hizinin artmasinl saglar,
~Kanalizasyon akiskanlarinda biyolojik aritmada 3
Durultulmus sudan biyolojik topaklar, tali durultucular ad:
verilen final tanklari iginde ayrilirlar, Bu tanklarla yliksek bir
yeniden dolanim hizina izin verilir. Ancék gamur havalandirma tan-
klnabdénmeden once mﬁhkﬁn olan klsa'bir sﬁfe iginde durdurulur,
~Igme suyu ve endistriyel iglem suyunda :
Topaklanma ve durultma (bir ﬁevif ettirici veya titré@tirici
Unite ile) bir ﬁniteae birlestirilir, Bdylece yodun bir tortu el-
de etmeye imkan verilir., Yukariya akis$ hizi I.5 m/h'den 6 m/h'e

arttirilabilir. Bu durultucunun tipine badlidar.

Olgek| Tarin A‘dl Soyad: Fakiilts No. YILDIZ UNIVERSITESI
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Bllylk miktarlarda gamur olduéunda kKaziyicill tip topaklayici

veya durultucu kullanilmalidir,

Tagsima akimlarai:

Herhangl bir durultma prosesi ham suyun 8zgil adirlidinin sa-
bit tutulamamasiyla, sicaklik ve tuzluluk derecelerinin dedisme-
siyle bozulabilir.Ham su sicaklidinin saatte I T dedismesi du-
rultucunun verimlilidini azaltmaya yeter.Saatte I g/l 'lik bir
tuzluluk dereceéi dedisimide ayni etkiyi yapar.

KONIK TABANLI SILINDIRIK DURGUN COKELTME TANKLARI

Dikey akisli gokelme tanklari 20 m3/h‘lik diigiik kapasitelerde
veya niifusu I000 2000 olan verlesim yerlerinin kanaliiasyom a-
ritiminda kullanilirlar,(sSekil 6)

Tesisin konik kKisminin agisi 45’ 65 arasindadir.ve kullanilan
arlémaya veya.arltllan suya baglidir, Ortalama yukariya akis$ hi-~-
z1, igme suyu durultmasinda 0.5 I m/h ve Sehir kanalizasyonun-
da ImZ m/h olmalidair,

mRréTIRMA HAZNESI (sekil 7)

iyi bir difizyon sadlamak amaciyla venturi kanali veya savak
tarafindan tlrbililans yvaratilarak kKimyevi maddenin difizyonunun
vilkseltilmesinde kullanilir. Paletli tip bir karigtirici cihazin,
yiksek hizda kullanilmasiyla hatirl sayilir bir iyileSme temin
edilir,

Karistirica Hesabl

Kar1§t1r1c1 pervane gapil, tank gapinin 0.300,6 kati mertebe-
sinde alinir, Pervane ddnme hizi disiik ise pervane gépl, tank ga-
pinin 0,6 mislinden fazlada al@nabilir.
| Pervane dénme hizlari 50m IS0 devir/d arasinda olabilir,Proses
§artlarlha badli olarak I5m 400 devir/d araliindada kalinabilir,

Viskozitesi diisiik, vani akici (su gibi) olan sivilarda sivinin

|

YILDIZ UNIVERSITESI
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e

'A: Pervane toplam alani {(m™)

tank kenarinda . ddnmesinden dolayi fazla yilikselmesini &nlemek U~
zere tank kenarina dort adet perde koyulur. Bu perdelerin genis-
1igi tank gapinin I/I2' si mertebesindedir. Diiglik viskoziteli si-
vilarda d8nme hizi, 750, I000, IS500 davir/d gibi rediiktSrsiiz di-
rekt akuple motorla sadlanabilir, Fazla giigte motor kullanmamak i=
¢in pervane gapr 0,I3000.,I50 m gibi dederler alinabilir.

Motor glicli i¢in hesaplanan dederi rediktdr verimine bdlmek u-

nutulmamalidir.
2 B

F = O, A' s V (Kg )
2g
_Trc d s I

v ———ET—-— (m/S)

-Q

¥

& -a' s

: Pervaneye gelen kuvvet (kg )
2
L e s  me it 3
¥+ Sivinin 6zgll agirlidr (kg /m”)
gt Yercekimi ivmesi (m/sz)
vi Parvane hizi (m/s)

¢t Pervane kKanatina bagli katsay:

at Kanat uzunludu (m)
‘bt Kanat genigligi (m)
n: Devir sayisi } (devir/Qd)
d: Pervane gapi V‘ (m)
D: Tank gapi-> : (m)
iE;k Tarih Adi Soyad: Fakilte No. YILDIZ UNIVERSITESI
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e
- I T.10
2 I.I5
4 1,19
a
55 10 1,29
18 1.40
L. oo 2,01

€ - 0.300.6
D

A = 3a,b, Sinx . n (mZ)

I

x:Kanatlarin yatayla yaptidi acgi

nI:Kanat saylsi (adet)
P =c¢, A, %) L V3 (Watt)
\
| PsMotor glicl (Watt)
P
P = (Watt)
| 1
1 1 s Rediiktdr verimi
i Me = F,1 (kg.m)
’ 1:Mil boyu {m)
{ Me :Edme momenti (xg.m)
{ He <<3 2.
o T ; (kg/m™)
V\_ Wa amniyet
WeiKesit muxavemet momenti (m3)
mal ;
We = (m™)
32 .
dgel] Tarin Adi Soyad: Fakiilte No. YILDIZ UNIVERSITESI
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TOPA

KLAYICILAR

Uygun hizda ddnen yatay veya dikay olarak tankin igine yerlesg-

‘tirilmis dbner kanatgiklar tankin dibinde tortu birikmesini &n-

lerler.

(sekil 8)

Motorlu bir hiz azaltma dizeni tarafindan galigtirilan yatay

milli kariStirici kanatlar bu gbrevi

Topaklanmi$ suyun ¢okelme tankina

yerine getirirler,

oldukga yavas girmesi gerek-

1idir, Halihazirda mavcut topaklarin formuna zarar gelmesini Sn-
P

lemek igin ddner kanatgiklarin ddnme

hizi yavastir,

Tobaklanma tankinin kapasitesi, en azindan I5 dakikada ariti-

lan suyuna hacmine esit olmalidir.

Topaklayici Dizayni

F =
5

G =

A: Kana

\fz RERST

vi Kana

Ps Glig

G: Hiz

M3 Dinamik viskozite

C . A 0\90
- (N)
2
c . A 5\9’ V3
- _S . {(Watt)
>
P
(1/s)
MoV
Fsz Stiriiklame kuvveti (N)
et Siiriikxleme kKatsayisi
tlarin alani (mz)
yvodunludu (kg/m3)
t hizi (0.700.8 m/s)
ihtiyaca . (Watt) '
- Vi Topaklayici hacmi (m3)
gradyanl (I/s)
' 2
(N.s/m")

Bekletme siirelari I5c30 dakika arasinda dedisim g8sterirki

bu siirelerda hiz gradyani G, 20075 I/s arasinda dedisgim gods-

YILDIZ UNIVERSITESI
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terir,
24 3
c, = & « 0,34 (Re:<IE)Al igin)
Re \/Re .
V.d. P
s
Re =
/‘I\
d ¢+ Topak gapi (m)

MEKANLK GAMUR KAZIYICILI GOKELTME TANKLARI (sekil 9)

Bu birim genellikle dairesel kKesitli ve konik tabanli olup atik
su tank merkeszinden veya'gevresinden verilip, tank ¢gevresinden ve-
ya markezinden toplanmaktadir. Bdylece sivinin yatay hlzl,merkez;
den uzaklagtikga azalmakta ve bunun neticesinde organik pargacik-
lar daha kolay g¢Okmektedir,

"Gamur"” olarak tanimlanan ¢dken pargaciklar kendi aé;rllklarl
ile veya mekanik aksamlarin yardimi ile ¢@ktiirme tankinin dibinde
toplanir ve oradan uzaklagtirilair,

Bu tanklar dairesel kesitli ve konik tabanli olabilecekleri gi=-
bi, dikdSrtgen kesitlide olabilirler,

(okeltme tanklarinda hidrolik bkekletme siliresi 0.50I,5 saat-
tir., Bu siire 3 saate kadarda glkabi;ir. Bu tesislerde yalniz yi-
zen ve ¢okebilen kati maddeler uzaklagtirilabilir. Kirletici uzak-
lastirma verimlilidi, kati madde igin % éSru7O civarindadir,

Dairesel gokeltme tankinin merkezine yerlegtirilmig bir mil et~
rafinda dbner cergeve ilizerine yer1e§tiri1mi§ kaziyicilar vardir,
Taban yilizeyinin temizlenmesi amaclyla tek bir kaziyici olabilecegi
gibi ¢ok sayida kaziyicilida olapilir, { Aritilan suyun kalitesine
badlidir ) Goklu olmasi ﬁalinde‘merkezden gcevreye dogru gergeve
lizerine rijit olarak:yerlegtirilirler. Bir motor, rediktdr grubu

ile d&ner koprii hareket ettirilir,

Mgek
e,

Tarih Ad) Soyadi Fakilte No. YILDIZ UNIVERSITESI
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Yiazan Nesnaleri Taplama

Korkuluk
{ - Kumanda linitesi /
| p '

F - —
Giris —= i = 1N
: Bealeme kuy J’ \
1 \N
= e Lastik
Ayaklar Camur tahliye Sdpdrgh
" borusu
Merkez
Kaz,y/r_’ A-A ,Lfesifi

_ Disars Akig Kanals

¥eRil 9= Kazwedi Coheltme Tanks (Dairesel kesitl)
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Dikddrtgen kesitli ¢okeltme tanklarinda (sekil I0) uzunlugun
genislide orani 3r06 arasindadir, Tank derinligi genellikle
2,504 m arasindadir. Taban ylizeyi edimi yaklasik % 4vI0 olarak
alinir,

Kaziyicl sistem ya su altindaki bir sonsuz zincir mekanizmasi
izerine yada bir ugtan difer uca hareket eden kdprii lizerine mon=-
te edilir. Gamur birikimi hemen ham su girisinin olduju yerdeki
gukurda yapillir. Alt kaziyicilar suyun aklsg y&nlne ters yonde ga-
'11sirlar,

Coktiirme Tankinin Projelendirilmesi:

C6ktiirme tanklari genellikle ortalama debide 240048 ma/m% gin'
1ik tagma yiiklerine ve 90r0I50 dakikalik bekletme siirelerine
gore projelendirilir. Ancak biyolojik tasfiyeden &nce gelen GOK-

tiirme tanklarinda bekletme siiresi 3060 dakikaya kadar inebilir,

| . :
‘ ; 3 ;
K Debi m un
| . A= ort . i 5 = (m?)
\ © Tagma yiki m3/m. gtin
A 1 Cerekli ¢oktilirme alani (mz)

. Gerek bakim, onérlm gaerekse yerle§imde dogacak zaman farkyi
g8zdnine alinirsa iki tank kullanilmasi daha uygundur, Dairesel
tanklar bakim masraflari, vapisal kolaylik ve yﬁzen maddelerin
kontrolii bakimindan dikdﬁftgen,tanklara nazaran daha avagtajii
oldujundan tercih sebebidir; |

0 halde iki tankada esit debi gidecegdi disliniilirse ,

A T p? . 2.A
5 = — _— D=|/—v08 {m) olacaktir,
T

4
5k Tarin Adi Soyads Fakalte No. YILDIZ UNIVERSITES!
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Bu taktirde esas alan ,

2

D
‘r"'
A = bulunan olurs

4

Q P s
Ta sma Y{.ik;\i - ortalama

olarakx bulunur.
®sas !

Resas

Burada bulunan esas tasma yilikl baglangigta segtidimiz tagma
yiikiine yaklagik egit gikmalidir,

Goktiirme tanklarinda kekletme siirelerinin hesaplanmasi igin
tank hacminin bilinmesi gereklidir, GOktiirme tank derinlikleri

2,Ir03,65 m arasindadir,

, e 3

Vo= Aesas' fank derinligdi {m~)

Hacim m3
" - : = ( glin ) olarak
bekletme . 3 .
) 2 ¢ .
Debi__ . 7 m”/ gln

bulunur,

Buradan bulduumuz siireninde tavsiye edilenlere uygunludunu

lgek

arastirmaliyiz.

Tarih Adr Soyad: Fakiilte Mo. YILDIZ UNIVERSITES!
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Water Treatment Handbook {Gilbert Degremont)
Wastewater Engineering (Metcalf & Eddy Inc
Sewage Treatment in Hot Climates {Duncan Mara)
Aritma Sistemlerinin Tasarimi {Xriton Curi,S.Giray Velioglu)

Teorik ve Pratik Hidrolik {Prof, Hayrettin Dénmezar)



Ozgegmis

1960°'da Kastamonu, Yukari Arslanli Mahallesinde dogdum,Sirasiyla
KaptanpaSa Ilkokulu ve Ortaokulunu (Okmeydani-Ist),Magka Teknik Li-
sesini (Macka-Ist) bitirdikten sonra 1980 yilinda girdigim (5 y1l
giireli ) Yildiz Universite'si Makina Milhendisligi Gece B&liimini
1985 yilinda iyi dereceyle bitirdim, 1976 yilindan bu yana atildigim
mesleki galisma hayatini okul hayatiyla birlikte siirdlirdim,

Bizlerin yetismesini sa§layan,bunu vaparkende ellerinden gelen
her tirlli fedakarlidi gdsteren sayin hocalarimiza layik bir sekilde
ve Yildiz Universite'sinin adina yakisir bir bigimde mithendislik
hizmeti vermeyi ilke edindim.

Saygilarimla

Vedat YilmaZz
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Why Thicken Sludge?

Why Usea
New Design Method?

Every year the UK water authorities spend
hundreds of millions of poundsto treat and
dispose of sewage sludge. :
Nearly a quarter of this expenditure is spent on
transportand disposal and most of the sludge —
typically 95% or more—is water.

Effective sludge thickening can reduce the
water content and achieve considerable
savings on transport costs as well as reductions
ondownstream processing costs.

Modified existing tank at Anglian Water’s Whitlingham STW

Coverphotograph shows Yorkshire Water’s Colburn STW

Gravity thickening of sewage sludge is an
apparently simple process. Sludge in atank
compresses under its own weight—water is
squeezed out and passes upwards through the
sludge to form a supernatant layer on top of the
thickened sludge.

Existing design methods do nottake account of
the large differences in consolidation properties
ofindividual sludges. Consequently, thickener
performance has been a somewhat ‘hitor miss’
affair—until now.

The new WRc design method leaves nothing to
chance. Theresults of asludgetestareusedina
mathematical model which precisely predicts the
relationship between tank areq, sludge blanket
height, retention time and output solids
concentration. The most cost effective thickener
isthen selected.

The method isreliable and is already being used
successfully by many water undertakings.




The New i
WRc Design Method

The Service

DO THLKENING WRc provides a comprehensive service

which includes-

 SLUDGETESTING
- sludge consolidation properties are
measured using a pilotthickening

£80,0004-

-Annual
Transport
Costs

We <
< OESIGRED Trieeres ;

£20,000-

16m Tonk Diameter i 26m

Atypical example shows that savings of up to 60% can be achieved
with o WRc-designed thickener

The new WRc design procedure allows the
'~ full potential for gravity thickening to be
achieved at minimum cost.

The benefits are—

¢ reduced transport costs

¢ reduced downstream processing and
disposal costs

¢ canuprate existing plants orbe designed
info new plant

¢ unique prefabricated construction
reduces capital costs

column and a stroboscopic centrifuge

PERFORMANCE REVIEW

the resulis from the consolidation tests
are used in the mathematical model to
predict performance relationships

PROCESSDESIGN

a process design is specified using the
performance predictions

ENGINEERING DESIGN

a detailed engineering design is
specified, including picketfences,
sludge feed and withdrowal systems,
sludge blanket level control etc.

CONSTRUCTION & COMMISSIONING
in many installations prefabricated
construction methods reduce capital
costs.

The first sfef) is a sludge test—contact
us for details of our testing service.

For more details of COST EFFECTIVE
SLUDGE THICKENING and other WRc
Processes’technology in water, sewage
and sludge treatment contact:

The Commercial Manager
WRc Processes

Elder Way

Stevenage

Herts SG11TH

England

Tel: (0438) 312444

Telex: 826168




WRc PROCESSES is concerned with the
technological and economic development,
evaluation and application of the processes
used for water, sewage and sludge treatment.

Elder Way, Stevenage, Herts SG1 1TH, England.
Tel: (0438) 312444 Telex: 826168
Facsimile: (0438) 315694

WRc ENGINEERING is a leader in the fields of
sewer and water mains operation and
rehabilitation. Cost-saving technologies have
been developed to allow proper assessment to
be made of problems and to define appropriate
remedies.

PO Box 85, Frankland Road, Blagrove,
Swindon, Wilts SN5 8YR, England.

Tel: (0793) 488301 Telex: 449541
Facsimile: (0793) 481530

WRc ENVIRONMENT contributes to ensuring
the safety of water supplies, which is a top
priority of water undertakings everywhere;
facts and understanding are put into
environmental issues.

Henley Road, Medmenham, PO Box 16,
“‘Marlow, Bucks SL7 2HD, England.

Tel: (0451) 571531 Telex: 848632
Facsimile: (0491) 579094

Waier Research Centre—a Compony Limited by Guarantee. Registered in England No. 525927, Registered Office: Henley Road, Medmenhom, PO Box 16, Marlow, Bucks SL7 2HD, Englond.



PN et

EE

AU SR

WATER WORKS SLUDGE
TREATMENT SYSTEM




The Problem

The WRc Solution

- Sludge is produced by all treatment plants which
use alum or ferric salts in the productlon of
drinking water.

The volume of sludge can be as high as 6% of the
~watertreated anditis of no agricultural valueand
is expensive to dump. Traditional systems for
concentrating sludge have proved not to be

cost-effective.

Now there is a reliable technique for all
coagulant sludges which has been developed
through a major programme involving laboratory
studies and extensive field testing. A technique
which has proved so successful that it receiveda
Pollution Technology Abatement Award.

The WRc award-winning Water Works Sludge
Systemis simple, cheap and reliable and thereis
no need for extensive trials. The sludge is
concentrated into a thick paste in a continuous
thickener. It can then be disposed of in this form
or easily filter pressed into a solid cake.

The result is a high performance design which,
coupled with effective application engineering,
reliably produces thickened and dewatered
sludge.

The benefits are -

® simplicity ® reliability
® predictability ® low cost

CONTINUOUS
THICKENER

‘FILTER
PRESS

HOLDING
TANK

LEVEL '
| , CONTROLLER. :

POLYMER | i

i

|

!

|

B c

SLUDGE
or e

WASHWATER - - PUMP

PUMP

Cover phoio'gréph_ shows East Surrey Water Company’s Bough Beech Works




Performance

The Service

and overseas and has already saved the water
utilities millions of pounds.

he first plant has been operating successfully
since it was commissioned in 1980. There

are now over 30 such plants in operation. All
oagulant wastes can be converted into thick
sludge ranging from 6% to 25% solids. The
legree of thickening depends on raw water
juality, not on the waste concentration, which
Sually ranges from 0.3 t0 4.0 g/I.

The advantages-

¥ costs 30% less than conventional
systems ;

t reliable and easy to operate

productdisposal is easy and a smaller
area of land is required for dumping

t no need for extensive trials

can uprate existing plant or be
designed into new plant

WRc provides a comprehensive service to
examine existing or proposed water works
sludge treatment facilities. We can design,
engineer and commission the complete
installation on a turnkey basis. If preferred, we
will work alongside the client’s engineers to
design, construct and install the plant.

The complete service includes-

@ data analysis
@ process design specification
€ contract management and commissioning

——

WRc sludge thickening system installed at
a new water works

For more details of our WATER WORKS
SLUDGE TREATMENT SYSTEM and
other WRc Processes’ technology in
water, sewage and sludge ireatment
contact: -

The Commercial Manager
WRc Processes

Elder Way

Stevenage

Herts SG1 1TH

England

Tel: (0438) 312444 Telex: 826168




WRc PROCESSES is concerned with the
technological and economic development,
evaluation and application of the processes
used for water, sewage and sludge treatment.

Elder Way, Stevenage, Herts SG1 1TH, England.
Tel: (0438) 312444 Telex: 826168
Fax: (0438) 315694

WRc ENGINEERING is a leader in the fields of
sewer and water mains operation and
rehabilitation. Cost-saving technologies have
been developed to allow proper assessment to
be made of problems and to define appropriate
remedies. :

PO Box 85, Frankland Road, Blagrove,
Swindon, Wilts SN5 8YR, England.
Tel: (0793) 482301 Telex: 449541

Fax: (0793) 481530

WRc ENVIRONMENT contributes to ensuring
the safety of water supplies, which is a top
priority of water undertakings everywhere; facts
and understanding are put into environmental
issues.

_Henley Road, Medmenham, PO Box 16, Marlow,
Bucks SL7 2HD, England. :
Tel: (0491) 571531 Telex: 848632
Fax: (0491) 579094

G ol L LY

Research Centre—a Company Limited by Guarantee. Registered in England No. 525927 Registered Office: Henley Road. Medmenham, PO Box 16, Marlow, Bucks SL7 2HD, England
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mes Crosta Babcock WATER TREATMENT

es Crosta Babcock will act as Main or Sub-Contractor for the
pole or any part of a contract; including Design, Installation,
mmissioning, Operation and Maintenance Contracts.

a turnkey contractor to the water
justry, Ames Crosta Babcock is
dely experienced in all contract
uirements and water treatment. The
mpany will be responsible for civil
gstruction together with the design,
ply, installation and commissioning
the associated mechanical, electrical
d control systems equipment.

es Crosta Babcock have the

nnical expertise and the breadth of
cess knowledge to enable our
gineers to provide the most
onomical plant design whatever the
ure of the source water.

e Company offers a complete range
gquipment for water treatment

vayb WTP Saudi Arabia 70 MI/d Clarifiers

- . o a

f'n&nk(anerpacéananner-‘ E

landeilo Graban (U
algae removal :

including pressure and rapid gravity
sand filters, flash mixers, clarifiers and
flocculators, sludge treatment and algae
removal.

A recent development is the
introduction of the Waterpac range of
self contained water treatment plants for
small and isolated communities where
power supplies are not available. As
you would expect from a company with
a highly professional image, their
reverse osmosis technique is second to
none.

Take confidence from the tolal

resources of Ames Crosta
Babcock.

K} 3.5 Mi/d Dissolved Air Flotation Piant for -

. 1 Bewi Bridge (UK) 11.35 Mi/d Dissolved Air Flotation Cells
2 Bewl Bridge (UK) Aerators
3 Pendine (UK) 4.8 MI/d Pressure Filters

Bolton Hill (UK) 80 MI/d rapid gravity dual media filter

N Lo Pt

-




‘M (UK) Digestion Plant Boiler House

Ames Crosta Babcock has been
involved with environmental pollution
control since it took its first order for
sewage treatment equipment in the
year 1898.

Early work on the activated sludge
process for the oxidation of organic
pollutant matter and the development
of the surface aeration cone, has kept
the company in the vanguard of
biological treatment. Today, this
engineering expertise is at the heart of
the many plants in operation around
the world. Together with a portfolio of
processes that are second to none,
matching pre-treatment, primary
treatment, through to tertiary rapid
gravity filtration, sludge treatment and
disposal with low maintenance and
low energy requirements.

Hailsham (UK) Settling Tanks

Ell Port (UK) Digestion Plant.
Ellesmere Port (UK) Aeration Plant

Davyhuime (UK) Siudge Heaters:

mes Crosta Babcock SEWAGE TREATMENT

The company's research facility can
provide test and pilot plants on-site or
at their premises in Heywood.

Take confidence from the total
resources of Ames Crosta
Babcock.




Stockport (UK) Grab Screens

Al Ain (Abu Dhabi) Settling Tanks ‘ : : ‘ : 7 T s e z




Ames Crosta Babcock
WATER RE-USE AND BRACKISH WATER DESALINATION

Desalination by reverse osmosis is an
advanced technigue employed by Ames
Crosta Babcock to meet the increasing
need for potable water in places where
the water source is brackish or
otherwise unusable, such as in the
deserts of the world where bore- hole
water has to be used.

The Company can provide pre-treatment
processes such as chemical dosing,
softening, ozonation, clarification and/or
filtration which may be required to
prepare the source water for the reverse
osmosis process which will then remove
a large part of the dissolved salts to
produce water of potable quality.

Another source utilises the effluent from
a sewage works which, following pre-
treatment and desalination, can be
brought up to a potable standard and
used for general purposes such as
_irrigation.

1 Jeddah Water Reclamation Plant (Saudi Arabia)

ddah Water Recl: ion Plant (Saudi Arabia)
40 MI/d Rapid Gravity Sand Filters

,,40 Mi/d Clarifiers and Sludge Thickener

= 2 Jeddah Water Reclamation Plant (Seudn Arabia)
i 30 Mi/d Reverse 05mosns Stscks

: 3 Buwayb Water Treatment Plant (Saudi Arabia)
~ 59 MI/d Reverse Osmosis Stacks

*Jeddah Water R Plant (Saudi Amb-a)
40 Mlld Booster Pumpa mﬁeveme Osmosis U




Quality Assurance

Quality assurance within Ames Crosta
Babcock is a company-wide activity,
encompassing design, procurement,
subcontracting, manufacturing, erection
and commissioning. As the policy
statement in the company’s quality
assurance programme states, all
divisions, groups and individuals are
directed to the pursuit and fulfilment of
contractually agreed quality
requirements.

Research and Development
Ames Crosta Babcock, in its many years
of practical experience across a wide
spectrum of disciplines, has developed
an Rand D regime to match a
diversified product engineering
technology of modern water treatment
process. The company has opened up
the industry to many new innovations,
including a notable first in aeration and
is showing the way to economical

es Crosta Babcock has been

ed in process engineering and
racting for over 80 years. Today, the
any is staffed by specialists in
nical, biochemical, mechanical,
rical, instrumentation and civil
peering. Therefore well quelified to
effectively and economically with
roblem associated with the use
re-use of water.

epts right through to advanced
ment systems, the company has the
sand resources to meet every water
ment need.

es Crosta Babcock enjoys the
iderable advantage of being a

ber of Babcock International plc. It
erefore backed by an organisation
orld-wide repute - over 100

panies with a combined annual
over in the order of £1,000 million.

reverse osmosis desalination techniques
for marine and shore-based units.

Our considerable investment in this field
is advancing process and engineering
techniques to yield greater economies
for a market which is increasingly cost
consciousThe company’s success in
matching the changing economic
climate to the high standards demanded
by the water authorities is clearly
displayed in the contracts completed
and illustrated across these pages.

When new plants are being
considered or the upgrading and
refurbishing of existing plants,
take confidence in the total
resources of Ames Crosta
Babcock.

Tarmac RO Plant (Saudi Arabia) 180m3/day Standard Size 2% RO Unit 3-5m3/day

Ames Crostz Babcock has built up
' considerable experience in the

' operation of R O desalination under

. arduous conditions enabling it to offer a

¢ wide range of economical and reliable
seawater desalination units for marine or
shorebased use. Standard units with

. outputs from 3m?/day to 80m?*/day of
potable water are offered.

Apart from the standard units purpose
designed desalination plant can be
supplied to meet the potable water

! needs, for example of island
communities whose natural freshwater
supplies are limited.

(UK) Ciyde Piatiorm RO Plant 80m*/day

3 L

Crosta Babcodk Limited
ck International company e :', s

100d, Lancashire OL10 2DX England
bhone: 0706 67555 Telex: 63410
lo:0705 65598

Submarine RO Unit

The Company is in the enviable position
of being able to offer units which are to
Department of Trade and/or Lloyds
approved standard. Others have been
designed to meet exacting quality
assurance standards required by the
Ministry of Defence and major oil
companies for use on naval vessels and
oil/gas production platforms.




M/S. Hans Huber GmbH
Mariahilfstr. 3-5, D-8434 Berching — West-Germany

Subject: Continuous Fine and Finest Removal of Solids out of Waste Water
and Liquids by ROTAMAT-Machines

1. Introduction

In the mechanical purification of waste water steadily increasing demands as to the removal efficiency of
screens and sieves are required. Conventional screen constructions can no more perform these high
requirements, therefore it is necessary to design new machines with other working principles and to
launch them on the market. The HUBER-ROTAMAT-machines serve for this purpose. These machines
have been presented in 1984 for the first time on the occasion of the IFAT and since that time they have
been sold more than 180 times.

2.'Working_ principle

 AlROTAMAT machines have three common features which have distinguished and by which they differ
from other screens or sieves:

a) ROTAMAT machines distinguish by the rota-
ting operation method of an evacuating rake
resp. of a cylindrical sieve, furthermore by the
fact that the screening basket or the cylinder
basket is installed directly into the waste water
channel stream with an angle of less than 35°.

b) ROTAMAT machines have on principle an in-
tegrated screenings press. The screenings
and sievings are thrown into an open screw of
the press funnel, by this they are transported
out of the channel and at the same time they
are compacted and dewatered.

c¢) ROTAMAT machines are installed directly into
the channel whereby you avoid any pumping
equipment.

Hans Huber GmbH

MariahilfstraBe 3-5
D-8434 Berching
Telefon (08462) 201-0
Ttx (017) 846280

Fax 08462/201-40




3. Description of the functioning of the machines

A. ROTAMAT-Fine resp. Finest Screen with integrated Screenings Press

The liquid stream enters through the front side into the screening basket, it is led through the screen bars
and is rerouted with floating and suspended matter even fibres and bristles being removed. A rotating
screening comb removes the held-back screenings out of the screening basket and throws them into a
centrally arranged conveyor screw. This trans-  passage
ports the screenings cut of the channel, at the /1000 m3
same time the screenings are dewatered and
simultaneously compacted.

The ROTAMAT-Finest Screen distinguish itself by
an extremely high removal efficiency. This can be

O I

screen s =10 mm
and s =15 mm

@ Rotamat s =5 mm
‘and s =7 mm

clearly seen in the enclosed diagram. 100 — > e
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Measuring of the removal efficiency of the ROTAMAT-Finest 0 5 10 15 i
Screen compared with conventional rack screens .
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This high removal efficiency is due to the inclination of the screen bars towards the waste water stream
and due to the fact that the opening of the cylindrical screening basket increases overproportionally
when thre water level rises. :

In case of conventional rack screens the bars are arranged parallel to the direction of flow. Thereby a
higher flow velocity results between the bars which effects a pull-through of the suspended matter,
especially of bristles and fibres. This is not effect-

ed in case of our ROTAMAT-Fine Screen - due P —
to the larger screenings area and the deviation of ey
the waste water stream between the bars. EEEy e —

By the rerouting of the waste water stream between the
screen bars an especial high removal efficiency results

The ROTAMAT-Finest Screens are manufactured for a basket diameter of 450 up to 1500 mm. This
corresponds to a maximum flow of about 30 m3/h up to 1500 m®/h. For greater quantities two ore more
ROTAMAT-Screens can naturally be switched in parallel whereby the maximum flow quantity multiplies
accordingly.

Hans Huber GmbH

MariahilfstraBe 3-5
D-8434 Berching
Telefon (08462) 201-0
Ttx (017) 846280

Fax 08462/201-40




B. ROTAMAT-Fine and Finest Sieves with integrated Screenings Press

In this case a sieve with continuous V-slotted openings with a bar spacing from 0,25 up to 4 mm s install-
ed around the centrical conveyor and compacting screw. The waste water stream must go through this
sieve with continuous V-slotted openings from inside to outside with the floating and suspended maiter
being removed. The cross section of the sieve extends from inside to outside, so that a blockage of the
sieve is considerably diminished. For the rest the sieve is steadily purified by brushes or by a spraying-
off device. By the rotation of the cylindrical sieve with continuous V-slotted openings the removed
screenings are lifted out of the waste water stream and thrown into the centrical conveyor screw. This
transporting and compacting screw transports the screenings out of the channel, dewaters and
compacts them.

The removal efficiency of the sieve is especially
great by the application of a sieve with continuous
V-slotted openings. This sieve with continuous V-
slotted openings offers beside a favourable hy-
draulic resistance a good removal efficiency and
little blockage.

ROTAMAT-Fine Sieve with integrated screenings press,
openings with outwards extending spaces

The ROTAMAT-Sieve Plant is available for diameters from 400 sieve 2000 mm while - depending on dia-
meter and bar spacing - liquid streams 20 to 1500 m3/h can be worked. As to the sieve plant the ad-
vantage that it can be installed directly into the channel must especially be stated. It is not necessary to
lift the waste water by a pump, in order to have it flow over a rotary drum sieve.

C. Sieve screw with integrated Screenings Press

In this case the trunk of the sieve is again installed directly into the waste water stream with an angle of
less than 45°. At the sieve with continuous V-slotted openings (with bar spacings of 0,25 to 5 mm) the
screenings are separated and transported upwards out of the waste water stream by the rotating con-
veyor screw, at the same time they are dewatered and compacted.

Also in this case a sieve with continuous V-slotted
openings is applied the bar spacing of which in-
creases in direction of flow — with the advantage
of a favourable hydraulic resistance, of a high
removal efficiency and little danger as to blocka-
ge. -

The sieve screw has been designed especially for
the installation in quite small channels and
correspondingly smaller flow quantities. It is
available for widths of channel from 150 up to
400 mm with maximum flow quantities of 5 to
220 m°/ h. - .

The sieve with continuocus V-slotted openings is
therefore especially suitable for the application in
quite small sewage-treatment plants (up to about
3000 population equivalent) or for the purification
of industrial waste water.

Hans Huber GmbH
MariahilfstraBe 3-5 4
D-8434 Berching :
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With the ROTAMAT machines — screen, sieve plant, sieve screw — the complete field of waste water
purification is covered. This as to the flow efficiency, bar spacing and desired removal efficiency. There-
by suitable adaptations for each application purpose are possible. The installation possibilities of these
ROTAMAT-Screens and Sieves are correspondingly manifold.

4. Application Possibilities of the ROTAMAT machines

Due to the large variation possibility as to diameter, flow quantity and especially as to bar spacing the
ROTAMAT machines can be applied in all fields of waste water purification — in municipalities or in in-
dustries. ' “ei :

Furthermore the machines are suitable for tHe installation in procedures of research technique for the
removal of solids out of liquid streams in the Chemical and plastic industry.

Beside these application purposes our ROTAMAT machines are installed for:

- purification of waste water from slaughterhouses
- processing plants for fish and meat

— canned fruit and food industry

- textile and leather processing

- breweries

— chemical and paper industry and so on....

5. Special fields of application, combination possibilities
I. Sludge Acceptance Plant — Sludge Sieving Plant

An orderly diposal of the night soil renders a purification of them necessary before introducing them into
the sewage-treatment plant. For this purpose serves the ROTAMAT-Sludge Acceptance Plant.

The night soil is delivered to the sewage-treatment plant by a tank vehicle and in the sludge acceptance
plant it is purified from floating and suspended matter as well as from undecomposable matter. The com-
plete procedure is odour-encased, the screenings are also in this case deposited in a container with a
solid content of abt. 40% in a depositable form. ;

The utilization of sludge from sewage-treatment plants generally causes problems which are at least
partially due to a corresponding contamination by undecomposable matter. Thereby the sludge might
not be spread on the fields. For purification of the sludge a corresponding sludge sieving station is ap-
plied.

The sludge passes through the plant and is simultaneously purified by a ROTAMAT-Finest Screen resp.
by a ROTAMAT-Sieve. Screenings resp. sievings are thrown in a compacted forminto a screenings con-
tainer. The sludge purified in this way can be spread on the fields.

Sludge Acceptance Plant

Telefon (08462) 201-0
Ttx (017) 846280
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Il. ROTAMAT-Complete Plant

This plant contains a complete mechanical purification consisting of the following single components: -

— ROTAMAT-Finest Screen resp. ROTAMAT-Sieve for
removal of floating and suspended matter

- long sand trap

_ sand classifying screw for the extrudition of fines and for simultaneous dewatering
- aeration for .sand trap
- fat trap

The combination of all of these components in one plant which is integrated in the also supplied stainless
steel container makes it a spatially compact and at the same time favourable possibility of the mechani-
cal purification. ' :

The complete plant is available for flow quantities up to 200 I/sec. It is preferably installed in munici-
pal or industrial sewage-treatment plants for a complete mechanical purification of waste water.

It has, however, been installed with best suocess for the purification of sludges from:v
- oil and fuel separators '
- washing plants
- sludges of automobile industry
- sludges of wood industry
- colour and lacquer sludges
- waste of tanning industry
- evapuration residue of container cleaning companies

In the main the following contents are removed:
- sand
- stones
. —rubber packings
- lacquer remnants
— pieces of wood
- roots
- foliage
- paper
- rags
- fibres etc.

Hans Huber GmbH
MariahilfstraBe 3-5

D-8434 Berching
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Schnitt: A - B
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ROTAMAT-Complete Plant for complete mechanical purification of waste water or sludge

AllROTAMAT machines have proved best in practise. Their rotating operation method causes an inferior
expenditure as to maintenance, the integrated screenings press furnishes depositable screenings. It
goes without saying that the complete plant is made of stainless steel.

Encl.:
drawing

Author: Dipl.-Ing. Hans G. Huber

The new and better way
in the mechanical purification
~ of waste water.

HUBER-ROTAMAT Machines:

ROTAMAT-Fine Screen Ro1
ROTAMAT-Mesh Screen Plant Ro2
ROTAMAT-Sludge Acceptance Plant Ro3
ROTAMAT-Clarification Plant Ro4
ROTAMAT-Complete Plant Ro5
ROTAMAT-Grit Trap Ro6
ROTAMAT-Screenings Press Ro7
ROTAMAT-Paunch Manure Press Ro7a
ROTAMAT-Screw Conveyor Ro8
ROTAMAT-Micro Strainer Ro9
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