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N;= N, (1+0.23 CT)
N; = No. of fecal coli-form after time T = 3000 or as per standards

N, = No. of fecal coli-form at influent to contact tank = 6x10° or as
per lab analysis.

T = 10 to 30 minutes as per the design
C= Chlorine dose ppm
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effluent outlet
(variable height)

inlet pipe and gravel for
wastewater distribution

hydrological
gradient

aquatic plants (macrophytes)

wet well and cover

.....
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rhizome network small gravel watertight membrane

or clay
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e Ki= Hydraulic conductivity of initial treatment zone, m/d (1 % of

clean K)

e Kclean = 100,000 m/d if actual K related to the media is not
known.

e dhi= head loss (change in water level) due to flow resistance

through initial treatment zone, m (assumed)
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Media Sizes Zone

40 — 80 mm Inlet Zone (1* 2 m)

20 — 30 mm Treatment Zone

40 — 80 mm Outlet Zone (last 1 m)
2—-20mm Planting Media (top 10 cm)
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R (N) (Ks Hydraulic
Type Ef[l;ect(lr\]lqeril)ze Porosity Conductivity
15 % m®/m?/d)

Coarse Sand 2 32 1
Gravely Sand 8 35 5
Fine Gravel 16 38 7
Medium Gravel 32 40 10
Coarse Rock 128 45 10
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Bed Type Root Depth.m
Bulruch,Scirpus 0.8
Reeds, Phragmites 0.6
Cattails, Typha 0.3
No Vegetation 0.0
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Micro filtration (MF)
Ultra filtration (UF)
Nano Filtration (NF)
Reverse osmosis (RO)

PwnNPRE

Aaha) 4pae) sl Ll 3 ) sl (YA-T) &8 ISl sy

Particle size (um) 10 0,001

Range of filtration| Macro particles High molucular

yeast cells

bacteria virusses aqueous salts

proteins metal ions
colloidal silica pesticides
I herbicides

endotoxin sugars

endocrine disruptors

particle filtration
microfiltration
Separation ultrafiltration
spectrum
nanofiltration
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Recovery ratio sl sl Dlgtin T s it e x
by L PR PRI
% Coftslacgsls) | ()R #&3 g 5l
94-98 0.4 1 Micro filtration
70-80 3 5.25 Ultra filtration
80-85 5.3 8.75 Nano filtration
70-85 18.2 28 Reverse osmosis
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Spiral wound -

Lpae V) iyl l ddhad) QI (YY-YF) &, I8 ma g

va/y



&J}A\j u)ﬂ\ E\:\A@ﬁuhmﬁhjyjﬁmwy CSJ“A"J‘ J}Sﬂ u.p;ﬂ‘ui\ﬂ\ :\.\Aﬂ\
M\uﬁ\@bu@&ﬁ\@\-@j\@&u,ﬁd\

Single tubular
membrang

Tubular
membranes

Plastic mash

Annular space
for flow flow spacer

Tubular modules

Concentrate

Concentrate

/

Pressure vessel

l

Permeate
(product water)

Feedwater l /

Feedwater \
Permeate )
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Permeate spacer Feedwater spacer

Membrane
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flow
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Permsate outlet permeate flow
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tube
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Short-Circuit Categories

IEC 157-1 has two categories of short-circuit performance outline in table12.2

Short-circuit performance
category

Rated Operating
sequence for short-circuit
making and breaking
capacity tests

Condition after short-
circuit tests

P1 o-t-co Required to be capable
of performing reduced

service
P2 o-t-co-t-co Required to be capable

of performing normal
service

operation.

o Represents a breaking operation

co Represents a making operation followed, after the appropriate opening time
(or immediately, that is without any international time delay, in the case of a
circuit-breaker not fitted with integral overcurrent releases) by a breaking

t Represents a specified time interval
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Temperature-rise
Type of material description of part limit (measured by
thermocouple)
Contact parts in air (main, controland auxillary contacts):
Copper 5°C
silver or sillver-faced (1)
All other metals or sintered metals (2)
Contact parts in oil 65° C
Bare conductors including non-insulated coils (1)
Metallic parts acting as springs (3)
Metallic parts in contacts with insulating materials (4)
Parts of metal or of insulating material in contact with oil 65° C
Terminal for external insulated connections 70° C (5)
Manual operating means :
Parts of metal 15°C
Parts of insulating material 25°C
Oil in oil-immersed apparatus (measured at the upper part of the 60° C (6)
oil) )

The experession *“silver — faced” includes solid silver inserts as well as electralytically
depostited silver, provided thata continuous laver of silver remains on the contacts after
the endurance testsand the short-circult tests. Contacts faced with other materials, the
contact reaictance of which is not significantly altered by oxidation. are treated as silver-
laced contacts.

1. Limited solely by the necessity of not causing any damage to adjacent parts.

2. Tobe specified according to the properaties of the metals used and limited by the
neceaslty of not causing anv damage to adjacent parts
The resulting temperature shall not reach a value such that the elasticity of the
material la impaired
Limited solely by the neceasity of not causing any damage to insulatin materials
The temperatureriae limit of 70° ¢ is a value bassed on the conventional test a C.B
used or tasted under installation conditions may have connection the type, hature
and disposition of which will not be the asmeas those adopted for the test a
different temperature rise of terminals may resuit and this will have to be agreed
6. Mav be measured by thermometer.
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RB 210 1.88 14.2 5/8 1500 5/8
RB 235 3.79 14.2 5/8 3000 5/8
RB 305 2.19 17.2 3/4 1200 3/4
RB 310 2.73 17.2 3/4 1500 3/4
RB 335 5.44 17.2 3/4 3000 3/4
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Losses In Kilowatts at operating tamperature

No load 1/4 Load 1/2 Load 3/4 Load Full Load

Oil Noload | 2.8 | Noload | 2.8 | Noload | 2.8 | Noload | 2.8
Askarel 2.6 Load |06 | Load |23 | Load | 5.2 | Load | 9.1
Silicone Total |34 | Total |51 | Total | 8.0 | Total |11.9

dry - type, 32 Noload | 3.2 | Noload | 3.2 | Noload | 3.2 | Noload | 3.2
150° Load |08 | Load |33 | Load | 74 | Load |13.2

Total | 4.0 | Total | 6.5 | Total |10.6| Total |16.4

Epoxy dry- 32 |Noload | 3.2 | Noload | 3.2 | Noload | 3.2 | Noload | 3.2

type Load | 07| Load |30 | Load | 6.7 | Load |11.8

Total | 39| Total | 6.2 | Total 0.9 Total | 15.0
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rise measured by the N F 100
esistance method) forced )
resistance metho H 125
150+
Cores and other parts
(a) adjacent to windings All (a) same values as

for windings

(b) Not adjacent to
windings

(b) the
temperature shall,
i no case. reach a

value that will

damage the core
itself other parts or
adjacent matertials
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K;= Initial load power as a fraction of rated pwoer
Permissible load power as a fraction of rated power greated than
unity)
Duration of K, in hours
O, = Temperature of cooling medium (air or water)

K= (Si/ Sy)and K, - S,/ S;where S; is the initial load power
S,= Is the permisable load power and S, is the rated power
Values of K, for given values K, and t

Ki=025 | K;=050 | K;=0.70 | K;=0.80 | K;=0.90 | K;=1.00
t=05 + + 1.93 1.83 1.69 1.00
t=1 1.89 1.80 1.70 1.62 1.50 1.00
t=2 1.59 1.53 1.46 1.41 1.32 1.00
t=4 1.34 1.31 127 1.24 1.10 1.00
t=6 1.23 1.21 1.10 1.16 1.12 1.00
t=8 1.16 1.15 113 1.12 1.09 1.00
t=12 1.10 1.09 1.00 1.07 1.05 1.00
t=24 1.00 1.00 1.00 1.00 1.00 1.00

ONAN and ONAF transformer : ©, =20°C

Note | In normal cyclic duty the value of K, should not be greater
than 1.5. the values or K, greater than 1.5, underlined, apply to
emergency duties
The + sign indicates that K; is higher than 2.0.

Fire Resistance Bl daglia 4
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shown by the curves below:

Assuming the same service life as for continuous operations at rated power and at an
ambientair temperature of 207 C, the transformers may be subjected to a load cycle as

1.5 : i , )_ l {:'FJ |_
K2
LA .
6 |
- |
.28 - o
L] |
12| | I
24
1.0— -
0.9
0.2 0.4 0.6 0.8 1.0 1.2
K1

spot temperature in the windings of 140° C

In which :
KIl: initial load referred to rating
K2: max, permissible load referred to rating
I duration of K2 in h

Note:

cyele should be stated

The curves airin accordance with the IEC recommendation of 1972 which permits a hot-

In certain Cases the permissible overload obtained from the above carves may be limited
by the tap changer and bushings, therefore if it is intended to opera in the Transformer
with aload cycle involving overloads, the height of the latter and the nature of the load

Gaoall Aaglial 3 pall (and ciligSal sda a (4-0) JSd

oAl A glial) o) gl (e Jlaiil) Adaki (VY -0) Jgan

Material* Fire point (°C)
Silicone liquid 360
Midel 7131 310
Cast resien 350
Class (1) +
* For comparison purposcs mineral oil is 170°C Askarel is non-flammable
+ These designs are virtually lire proof
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RHR
Material Convactive .
(Kw/m) Radiative (Kw/m)
Silicone 561 53 25
High fire point hydrocarbon 546 361
Epoxy resin -- --
Connections ca gill VoY
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THREE-PHASE TRANSFORMER CONNECTIONS
Connection Vector diagram Connection diagram
IEC 60076 Primary Secondary Primary Secondary

Dd 0 CAB CA(: 2
0 Yy 0 CAB /k  m—C
y, %A ao—d;
B b o ’
Dz 0 & /_?— —
5 i onal ]
AN —
Dy 5 L 1 e
P —
5 Yd 5 Cc 8 a N
)\ \g o ———OA)%
:  —t &
Yz 5 c 5 a oN n &
A b c IJ
e AN\ (===
A b c T
6 Yy 6 /K Y — :;
: 8b
ANBER R
DZ 6 c =} a Ll
— ==
Dy 11 c&a g n—1
| > —_*::E‘
11 Yd 11 A . "
Yz 11 A 5/\ —— “.:iEE

Gl CY aa B aladiul) Anili cile gana (V1 -0) JS&
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Cooling <Y gaall 4y Y Y-

Adlagd Gl (VY=0) w8 Jsaall Cpus deaiid) yll 38kl Wk oY gadll el
A, 3k e AV e S daadi)

G5 sm g anhll elsell il nu8 Gk e 05S uoaEl Gob bl -
Jonally Jonadl el sell U 50 pall Jin Cun Joadll Cliy chliled Al mlanl
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Kind of Cooling medium Symbol

Mineral oil or equivalent flammable synthetic

insulating liquid ©
Non- Flammable synthetic insulating liquid. L
Gas G
Water W
Air A

Kind of Circulation

Natural . N
Forced (Oil not directed).

Forced — directed Oil. D




el Capaall g i) sl 485 Cllane 35 Jag pd g asenal Gund (5 _eaell 35S0 Cuaanl Al dall
el G paall dalles class Gye il Aialll — ad )l cillana

Ventilation of Transformer enclosure < saal) o gla Ay g VY-

o vie el 5 a da oy () dea of waall e Bl oS Jala st ) G adl -

SN saall ee ALY (555 el (ped @l ey U el sl 8 st 3 B e Janl)

Y Nl i et e A DU s Jae iy oYl b Aidal o3 35
Bagane byl pall Aaja A 5aL 3l a2a (60

&WJ;\MUAM\@LJJAJ\ bdg_‘z\,)}gjcj\f?\mj Q\wuyz\q)\jd\&su;.}
s2a Ay ol 3.l o adiat ¥ Al dasnlall Aseil O iae s 3ol pall Aa
] e oaliall e 5 ce gy Loy - 5l al

t ) o i gm e el Gl s ) pall Aajo BBl -

s gl ALY a8 gl A
(zsoas Jsaa) Aysedll culandl Adliall daludll o
Ay saall 7 g 5all s Jeaall s Alledl) Gl 5 Ailisdd) ——o

Syl CL el b Jiud s Lndtie o5 Apsedll Joio aaidl JEal wungl =
Aeie K Lo il Jgmall pas e Jsad

G ns b o dsadl G5 05 VT el Alle (5 Ayl o8 dad -
e o sase ol Jpnall b L slsell e Cuny Js3 Aaih ge ) Lilal
oAl Aas Y Jsaal A

Coais 30 Lgloe Blliall Alall 3 5Ss Jsaall Gash oo g gl daidl pliy) i -
dsaall g la )

(V) A el A5 (e 7 9 yAl Ast o Jsaal) dandl Aglall Aaluall Cuas -

A =0.06*P

Sy LI e Y gl (e Canill S il = P e

vy /o



el Capaall g i) sl 485 Cllane 35 Jag pd g asenal Gund (5 _eaell 35S0 Cuaanl Al dall
el G paall dalles class Gye il Aialll — ad )l cillana

ol s te daludl = A

A aadin (Ka LS

_ P
AL 0.188—‘.’,ﬁ
S
ool el (zs0A — Jsda) Aosll a3 e S phaie dalue = AL @
(s ASIL) Joadl S il =P o
(db) oAl dand Caatia ) Jsadll Coaiia (g ddludll = H @

a3 oa day oo 0 F Y Jsaall 42 ol sel 31 sall da a8 AGLud) Ty 8l (Sa8ay -
Aggie Clapa A=Y e S Al

—0) a3, JSAlls el sl z oAy JsAy Jiabue waat ol a gagh sy (VV-0) a8, JRAN
LBlre g ske 8 Y sl (S S gy (VY

vY/o



all Couall s il sl AgE Clane i dag iy paenal Qa5 peaall 35S0 Cuaail Al diall
el G paall dalles class Gye il Aialll — ad )l cillana

0.8
/
o A/ /)
: /
0.6 /
AL (m2)
0.5 /
4 Im /
] 0.3 &
)
Y
2 0.2
1.5 0.15 /
0.1 A /
09 0.05 / / 4/ / /
08 0.00 // / /
1 105 2 3 4 5 6 7 8 9 10
10 15 20 30 40 50 60 70 80 90 100

—» P (W)

Jonall ¢l 9gl 9 A9 Jeia Aath dalue paad o jaga s (V1 —0) JSi

ana
A4
G ”
O C) A
| & [T111

vY/e



el Capaall g i) sl 485 Cllane 35 Jag pd g asenal Gund (5 _eaell 35S0 Cuaanl Al dall
el G paall dalles class Gye il Aialll — ad )l cillana

Insulation Strength <N gaall Jall (302) B8 V€V

el vie iyl (8325 o sy o g (Ally Y padll Jall 558 (g s LA AL
L eSSl aas s ol Jals S 5 A Y sall cdgh LS VO (5 e e
zoa o el o 5 (A o padll b gL 40 (5 giue die s . COUIS Gioh e

) el Jashatll (3350 0o Lol e DL Jaa i s Slal

Parallel Operation sl Ao o gaal) Jads yo-¥

Ay sluiie g3l o Al gall Y gaall (5685 o Ak 4ld Ja ) 13a aily a) 3aia) 5 ydl)
Q‘ﬁ\‘;

ot Liay Lds Alilaie (al sa Lgd 305 4a oY) 2800 e sad) e Gl gae (ol oli lld e g
Yd1l 5 Dyll goluagl Gl elld Jie) o3l o b Slad o oSay duasill §se
(ol s e Ll (Sa

Aal o3 b comrs Jome S Lebaaty (0 ISH el (6 38 5LARD A Aalaal) B oS3

tops @l osl o el vie Hliey) 8 ladal casy oAl bl @l -

oy b Lgead dail e 2V x Gn oV el dailed) o oSe
ot 5 AU ks Gatleall Ao udi Lagy (plsme 25 g Sy 4ili clld o L dailadl)
VA BNNUVRUE TRV PLIDWN I R VT LEY

vi/o



el Capaall g i) sl 485 Cllane 35 Jag pd g asenal Gund (5 _eaell 35S0 Cuaanl Al dall
el G paall dalles class Gye il Aialll — ad )l cillana

Glaa die i) 8 o3a) ay Jsadl daasi 3 padind) QS ¢ 555 Jsb -0
ey alge A Jenall 18 IS LY o)l Jeo vos Jeae Jaa) a8 dxiladl
ALl N sl e

Durdl) Aal U 2 as Wl s e 2 saad apd U Ll e saall Al ——a
gl e Pl daled)

Gl a5 Cua e Y sl e g onS Gl aa gy 4l Gow Lo e 30l
deaall palsd B hale st adde 5 e L Aualald)

Transformers Protection <N gaal) Alas V1Y
Ao cllaally aN gadll oy 3
Differential Protection < glddl) ad laal) Y-y -Y

s Jsaall A gl g ASIEY) Ll e AR saclE o atid sl acs dgleal
O Cuny Jsaadl e sl dhae Gigaa ey @l i 9ol 8 JIK Gigas Al
Giob oo lablae 2y o caad sale (alidn Ay gl Agnd) Jeaed clile Juas

Apdia (CTS) L Y sae Jpea s

Restricted Earth Fault Protection adall o %) Jhae sl djlaal) Y-3 71—V

Jsaall clile o caila S e 433080 (CTS) Ll <Y gaal g sl il pant 23
Jlail) Aty e aid) (CT) U Jsae dasys Le duas (Relay) da s oo
o)l Jhe dsas Alla 3 daid s el Jexip T 4 o dlia sl cilildl peutral
Lo i sane Gt Y Ll Y gae 7 3 ol Laid Caglall sda 64 Cua Ao

cda el 353 (& LS Ol (& iy

Vo/o



el Capaall g i) sl 485 Cllane 35 Jag pd g asenal Gund (5 _eaell 35S0 Cuaanl Al dall
el G paall dalles class Gye il Aialll — ad )l cillana

il e e ¥ Jhe ad dlaal) ¥Ry
Unrestricted Earth Fault Protection

Labie y 4 o A gall clilall Jalaill 315 e (S ye aal 5 (CT) Lt Jsme g
Juac! Gigan Ala 3 Liad Jexy Allall o388 Ja el oK1y oa V) Jlae o 3ylaall

Over Current Protection (L) Saadl Balyj i Ajlaad) £ -3 -V

Jonall Jaall Cuila (b Aland) e oSy Cusy deall 33035 da e g lia gl dasa Cony
(Jsnall el s 4S8 Agleal Ll )

Gas and Oil Relay (Sas) cuilly Sad Ja e 60—V 1Y

Oas donall il ol G5 o Al 4l G i e dage S S
Jod Yoo fesadll il cu3ll 5 seradl Y saall 8 sale angrg (l gxi)
ol 8 dagie 5 o) L) Switches wilie (Dlaad oial gmy o yall 2555 sl
bl Cpnie Juay Lavie el sall (gaa) Jast galall pmgll (8 Alas ) (5alad
il Juasi oy Cise je e paddie Ciguie () dajall JElL s (il i) of 55
ol Qe paliad) die ) pdas Chaad 1A 3 iy sale paddial puiall e
Alyg Joaall Jaly Slall falic Cilag) llia & Lavie oY1 Al gall Jaaty Jsadll
b3 b Uikl Gludle Jiagiy Jsaadl lile 8 (3 jin) o i Jlae agag Alla
asth Sl s Jsaally Aalal Juiill da ) 8 Trip Circuit Lal 3 5a ) sale 4l oall
Giagiy 4ild Jgnall Jiih ey ad eVl B 33 Gngs Sl pase go Jsaall daaiy
da e il o Jaxd a8 Al g <y 3L B2 e sall o) sell a8lid (e Ul Ll (g ale

By I elhe) s Sl

yi/e



el Capaall g i) sl 485 Cllane 35 Jag pd g asenal Gund (5 _eaell 35S0 Cuaanl Al dall
el G paall dalles class Gye il Aialll — ad )l cillana

Pressure — Relief Devices bl Gudli 3 jgal 1-11-Y

Laaall a3 Levie Jemysy Joaall iyl G5A0 o o sl o Sleall Sy
P (e gandaall el jo i iy Las Seal Snaps daSlall Adlll 236 Cua ol 330 Jala
33,)3&/ \"e YAY GJ\ M dMths

Winding Temperature Indicators — «lilal) 3 ) ja da s clive V=Y 1-V

O bl o3 O a gl paliall Gedlilly clildl 55 s da o Geld ey a4l Cua
A dag yd DA alldg 28l I cf 1 sse obie) S clald) B dan (s
Jsaall Jraaid

rlilad) B ) s ds s ol Gl Ole s Sllia

il clile oo Sa Lol Jleall Cluae pas Cua 5ol Akl
caddiall

G GO A Jia Ll s sall Slea ash Cus sl e A8k o
W gt el s lilall sl jall 4 )

Ard 1 2 500 e peandt G Adlall Y gadl ae el el 3 (1) A3k aasns
cJnall Glile de gena Jo)se QB Y Cusy 4yl jall Sleall CGluse pas

oa® 533 oal da sl e (e A55Sa Apuld A0S 5 5 p0ball e ARl aadns -
o Gan Joadll Glile 22Y Al Aagill o (K (CT) L snes siser
Sleny Aalall caadll e Gigile g pa il I sl adle (e QA Ll
@OW s Al ) gl oall aldl Ll iy b ulee dasliay asfiy ¢ bl
3l Slalall G saall
Bpuld Al Aeglie Aot o Cus Sl Y paall Aaulie g Al Gk dla -
Aaglie leadl Luy Cua Jonadl clilal (e Lo ol i GuneS agl Vor L laia

.QM\BJ\P%JJJ@Jﬂ‘;ﬁ\MH&

vy/e



el Capaall g i) sl 485 Cllane 35 Jag pd g asenal Gund (5 _eaell 35S0 Cuaanl Al dall
el G paall dalles class Gye il Aialll — ad )l cillana

LA‘ \.@ng)ﬁ\.mj KRarg Joad BIAY) j\jdé\'&)\)ﬂ\ AAJJQL\L}:UAdé.m}:\e:e -
55l g siadll 3l ol g gtaddl ol sell claan o) ol e Juli) ilie ao ) o) A
Y sl A a2y 58

A s edllgy Lt
)94 T samsall (el L) V- ¢

@S&.\u\iﬁj&é}d\\&@EJ\J;J}EJJ\S]\&A}AJ}A@)@SJ@J}JALQ -
d...ayd\&)\.d\ )L}ﬂ\ BA&@JA&._\).'A LLA\A&AUAJJ\ Bh}&’&ﬂjﬁmﬂ BJ\);J\

ﬂt= L2 R e (1)
(Al 5) el Ban g A Bl giall 3 ) jall 4K =W
t

(xsal) Seasall (8 L il = |

3ol sy (B G dld e iy Jeasall 350 a Aay ad g salgiall ) Al -
Glati Cus (U)o o)) deasall lamdll Jau gl 550 a day ae A3l
ST o g Filiall 3 el Dl 305l 54 sl
Do o Ul 3l el da o (8 B8 ae Al 8 Abuiall Bl jall dpeS il -
OSar (Sin o Aae Ll 3as die A T s el Aa s B Ll o @lly ay Ll

YA/o



el Capaall g i) sl 485 Cllane 35 Jag pd g asenal Gund (5 _eaell 35S0 Cuaanl Al dall
el G paall dalles class Gye il Aialll — ad )l cillana

gl Y Al 5 )l L (55 Ak e 5 al Aa a8 03 D st

J
0 " (2)
NI R BRE R
Al 8 ol oall Gl = 0 Cus
F YIS 38T Sy gl all Gl Gl ol 058 Gadisy -
0 AT )
R

o s/ A gl s ally G g (gl sad) asY1) G sl 3 5l el Ao glid) o Ry s

2B mhull W dea gl e (Repi) 2dsds 350 s daslie (e &l sall dagliall (o<
Dl b sl B QST s Al il (e (Rine) 4ol 4l sa A slia s JolSU

08 (1),(2),(3) lidlall ks ad da s 3 035 G Jseasll 2

, AT
I“R =
(Rini + Rine)
o
AT = 1R (Rnit Rie)  cevneeeeeeeeoe e, 4)

ya/e



el Capaall g i) sl 485 Cllane 35 Jag pd g asenal Gund (5 _eaell 35S0 Cuaanl Al dall
el G paall dalles class Gye il Aialll — ad )l cillana

: 4daada

Ay Jasallh Al Impedance dsiled) Clua aay ald 2o idl lall Al 4
AR aladiind Sy 43l cilluad)l Jagal 4l V) QU dgasdl) 2dle ) 8 4 53l cl Ll
Aglenll Aalil) (e AIS 5 &) g il o LeV(4)

Joay f gransy 3 all da py ol LIS 3 et Jall o e palsa 22a3 -

drasall 5 DSIL Lapmall Lo sl (4 351 adl A 3 (8 G QU &S ey daasall Ll

A sled yays Jragall Jala 5l all g anly T 4iiat (Say 13 s saike 5SS
L) Adad g ARt (K 1385 Gmidd o ey IPR dedll 6 (4)

IS da 50 3 S adalie Aalie 53 Juage Ll Juasall R e gliall dad 2y ]
"'lm}ﬂﬂhmcbbaamm Imax\-é—.'CM)Q'B?:J.& ,_;45"\3#133 -

S sl e lebon (Sars BISH A o adiad Ry dalall 4, 5al daslial -
A Ay loal daglialy ¢ calatlly Joal (8 deasiiall o gall Ao i) A ladll
Jeay) e Jo il ey s jlal sl e e a2 e adiad LU Rype
SR BN

Adi JSIL Ladd Jag 5 Y Glsma 49 DS o 50 o sewadl LAl paan -
b3 uind (Sary Labal 3,0 JSlie a5 O el Gl Jame L oS
Ol alay) Al g gobai) Glat o deadid)l dolal) cDUKH 8 Gl seaal)
sl s @i a8y alinall oy hll (8 5 i 2ol aladiuly o) e gl
Ay yhall 23gy laalag) &3 OIS Al @l adaliall 8 La 5 e 7 sannall Ll il

araiadl Jad salal el g0 Gaidiall kel LS e Jglaall sda i ok
— LISl s il alas e Cpe g (e i) g

el sedl (Bhaae OIS —
Loy Bhaae DL -

/\n/o



el Capaall g i) sl 485 Cllane 35 Jag pd g asenal Gund (5 _eaell 35S0 Cuaanl Al dall
el G paall dalles class Gye il Aialll — ad )l cillana

DL 8o )5 pe 7 sanall Gl LAl Jglan A Taad) 1aa a0 5 a8

Cuny dminy o 8 Aalaill ELasall adie dabs JS o5 o0 7 same Sl ol -
@l Jaaill Al 3 A T dasall Jaws gl g Jamgall (5 pall dajn 3 (380
b Baaall COLISH dpilly 270 sl B da pa (B Al A ey 270 Holai Y
GO Aaally @iy 2 FSY e s Jeasall 30a dan Gl sl
PV.C. G g el

a3 Cua QS E Al A e i o) oS Joadl sake o Adaadle s -
Balall oded 4y gl A glaal 3ol 35 ) yall

e XLPE ¢ ¢ (e 3 paididl izl @OUKD idd) jlall Zald Jglas aag o3 N
.eo/\o ‘;».ula.m d—nAJAﬂ 3)‘); AAJJ ‘;mﬁ u.u\.uj

s2eall s P.V.C 5aley g jaal) Gpulatll oGS sl cliia (V£—0) Jsaall gy —

ol sedl
s3edll s P.V.C 5ales Al jaall Gplaill cOLSH Lol e (V0-0) Jpaall oy —

.o )
saadl s XLPE salay 315 sl ddath cDUSU Ll cilisia (V1-0) Jgtall gy =
lsed b

s30all g XLPE 5Ly 415 jaall dpulatl) <OLU il clitie (VV=0) Jpanll angy —
oY)

o PVC 5alay &g jrall il saaeie cDUISH jlal) culisie (VA=0) Jsaall gy —
a°Y0 Janall o gll 5 ja da 0 8 XLPE

Ay /o



el Coyeall g oyl sl 485 cillane 2% Jag s sl Gl (5 maddl 35S0 Cnaail Ada) dall
el ol dalles cillans Lo al) Aialll — 2 ) cillasag

£) 560 B Baaall g PVC 3aley &g jaal) Lpalaill eSS L) cilifha (Y £-0) Jgaa

Current ratings and protection for cables laid in air with rubber, PVCX or paper
insulated conductors, in accordance with NEN 1010 (2nd edition). Art. 152°

Nominal Single—core cables Twin—core Cables There and four core
Ccross Cables
g:::;u;?l Highest Highest Highest
Current nominal Current nominal Current nominal
copper . . )
rating value of rating value of rating value of
LITELS the fuse the fuse the fuse
mm? A A A A A A
1.5 27 25 24 20 20 16
2.5 40 33 31 25 27 25
4 52 50 40 33 36 35
6 63 63 52 50 46 35
10 88 80 72 63 62 50
16 115 100 96 80 80 63
25 150 125 -- -- 1035 100
335 185 160 -- -- 125 100
50 230 200 -- -- 155 125
70 280 250 -- -- 195 160
a5 335 315 -- -- 235 225
120 385 355 -- -- 270 250
150 440 400 -- -- 310 250
185 500 450 -- -- 345 315
240 585 500 -- -- 385 355
300 670 630 -- -- 425 400
400 790 710 -- -- 490 450
500 900 800 -- -- -- --
6215 1040 1000 -- -- -- --
800 1200 -- -- -- -- --
1000 1360 -- -- -- -- --
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Current ratings and protection for cables laid in the ground with rubber, PVC or
paper insulated conductors, in accordance with NEN 1010 (2nd edition). Art. 153°

AY/0

Nominal Single—core cables Twin—core Cables There and four core
Cross Cables
g:::;u;?l Highest Highest Highest
Current nominal Current nominal Current nominal
copper . . .
conductor rating value of rating value of rating value of
the fuse the fuse the fuse
mm? A A A A A A
1.5 34 35 30 25 25 20
2.5 50 50 38 33 33 33
4 635 63 50 50 45 33
4] 82 80 65 63 57 50
10 110 100 90 80 76 63
16 145 125 120 100 100 80
25 190 160 -- -- 130 125
35 230 225 -- -- 155 125
30 205 250 -- -- 195 160
70 350 315 -- -- 245 225
95 420 400 -- -- 295 280
120 480 450 -- -- 340 315
150 550 500 -- -- 385 355
185 625 500 -- -- 430 400
240 730 710 -- -- 480 400
300 835 710 -- -- 580 500
400 985 900 -- -- 615 500
500 1130 1000 -- -- -- --
625 1300 -- -- -- -- --
800 1500 -- -- -- -- --
1000 1700 -- -- -- -- --
3L e Jlee ¥l asanal el Jaadl)
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Current ridings and protection for cables laid in air with (cross — Linked
polyethylene) insulated conductors
by Single—core cables Twin—core Cables LT LT G
Cross Cables
ge?chnf;l Highest Highest Highest
area 0‘ Current | nominal | Cwrent | nominal | Cwrent | nominal
C(::I:)(ll)lll)(?tlm‘ rating value of rating value of rating value of
the fuse the fuse the fuse
min’ A A A A A A
1.5 30 25 30 25 25 20
2.5 45 35 40 35 35 25
4 55 50 52 50 45 35
10 75 62 7 63 60 50
6 100 80 95 80 80 63
16 135 100 125 100 105 80
25 185 160 -- - 135 100
35 225 200 -- - 165 125
50 270 250 -- - 205 160
70 340 315 -- - 255 200
93 400 355 -- - 310 250
120 480 400 -- - 355 315
150 550 450 -- -- 405 355
185 615 500 -- - 450 400
240 745 630 -- - 505 450
300 8§50 710 -- - - --
400 1000 800 -- -- -- --
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Current ratings and protection for cables laid in the ground with cross linked

polvethylene) insulated conductors

Nominal Single—core cables Twin—core Cables There and four core
Cross Cables
g:::;u;?l Highest Highest Highest
Current nominal Current nominal Current nominal
copper ) . .
rating value of rating value of rating value of
SLlmEIn the fuse the fuse the fuse
mm”- A A A A A A
1.5 43 35 38 25 31 25
2.5 63 50 48 35 44 35
4 82 63 63 50 57 50
6 103 g0 82 63 72 63
10 138 125 13 100 96 80
16 182 160 51 125 126 100
25 240 200 -- -- 163 125
35 290 250 -- -- 195 160
50 360 315 -- -- 245 200
T0 440 355 -- -- 310 250
95 530 450 -- -- 370 315
120 600 500 -- -- 430 355
150 690 630 -- -- 485 400
185 790 710 -- -- 340 450
240 920 800 -- -- 600 500
300 1050 900 -- -- 670 630
400 1240 1000 -- -- 775 710
500 1420 -- -- -- -- --
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Current rating in multi-core cables Iaid in air at an ambient temperature of
25°C
Current per core in A
Number of
cores Rubber or PVC — Insulated cables (XLPE) Insulated cables
1.5 mm? 2.5 mm? 1.5 mm* 2.5 mm?
6 15 21 18 25
7 14 19 17 24
8 13 138 16 23
10 12 16 14 20
12 11 15 13 19
14 10 14 12 13
16 10 13 12 17
19 9 12 11 16
24 8 11 10 14
30 7 10 9 13
37 7 8 8 11
Derating Factors oaddl) cdlalaa Y-
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De-rating factors for the variation in ambient temperature exceeding 25°C

Temperature (°C) 25 30 35 40 45 50 60 70
D;".'m““g XIPE|11| 1 | 095 | 091 | 087 | 082 | 0.76 | 0.65 | 0.50
actor
De-rating | py;e | 12| 1 | 093 | 0.85 | 076 | 0.65 | 0.50
factor
De-rating factors for grouping of cables lay in air
Number of cables 2 3 4 5 ]
Clearance equal to cable XLPE 13| 094 | 000 | 0.87 | 0.85 | 0.83
diameter
Cables type PV 14 0.81 078 | 0,77 0,75 0,73

De-rating factors for grouping of cables laid direct in the ground (depth up to 70 cm.

distance between cables up to 10 em)

T\:umber of cores and Number of cables
size of the conductor
Three
Single | and R . < -
Core four - . 4 6 " 8 ?
cores
15 | XLPE | 0.90 | 082 | 078 | 0.74 | 0.72 | 0.70 | 0.68 | 0.66
16 and 0.88 | O.B0 | 0.75 | 0.71 | 0.68 | 0.66 | 0.64 | 0.62
17| PVC | 087 | 078 | 0.72 | 0.68 | 0.64 | 0.62 | 0.60 | 0.58
De-rating factors for variation to the heat resistivity of the soil
Specific heat resistivity of the soil | _ \ < 200 (very
(°C.cm/W) 50 (damp) | 100 150 day)
Dil'm““g XLPE and PVC | 18 1 0.8 0.7 0.6
actor
De-rating factors for cables on racks
Number lavers on racks 1 2 3 4 5
De-rating | XLPE and < 1 19 N .
factor PVC 19 0.56 0.38 0.32 0.27 0.24
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Wastewater Screens

General Information

Screens in sewage plants retain Coarse substances and thus

perform several functions:

- Protection of plant components against coarse substances
which would otherwise lead to adverse effects during further
treatment (activated sludge process, digestion),

- Reduction of the pollution load to be treated.

Considerable importance is attached to the choice of the open
space with its effect on an increased quantity of retained mi-
nute debris substances in view of further wastewater and
sludge treatment (for example denitrification/nitrification,
digestion, dewatering behaviour of the excess sludge).

The choice of the type of screen, such as for example front clean-
ed or back cleaned screen (action of the screen rake in the di-
rection of the current or against it) is a function of, among others:
- Wastewater flow per screen (size of plant)

- Maximum water depth

- Inlet conditions

- Required discharge height

- Possible building height

- Selected open space

Table 1 supplies preliminary information regarding the above.

1. Layout Notes

The number and dimensions of screens are a function of,
among other things, the wastewater flow (with its daytime
fluctuations) and of the selected open space. The maximum
flow speed between screen bars should not exceed 1.2 m/sec,
whilst lower values are recommended in the case of coarse
screens (as otherwise the screenings retention would be
reduced). The minimum speed in front of the screen should
not be less than 0.5 m/sec in order to avert sand deposits.
Screen installations should comprise several lines. In the case
of small installations, one screen with additional emergency
by-pass (manually cleaned screen) is sufficient.

Depending on the size of the plant and potential screenings
quantity, the coarse and fine screens should be arranged in
series (e. g. open spaces 40 mm / 6 mm).

1.1 Bar Rack Dimensions

The required bar rack dimensions can roughly be determined
as follows:

be Q*(s+e)
Wrvre (1 -fg)

In which:

b = Bar rack width (m)
s = Bar thickness (mm)
W = Water depth (m)

v = Admissible flow speed (m/sec) .

fs = Assumed load factor (for clogging) (refer to DIN 19569-2,
section 2.2)

Q = Flow (m*/sec)
e = Open space (mm)

- Front cleaned screens

- Back cleaned screens

1.2 Screen Types

In accordance with DIN 19569-2, screens are differentiated
according to:
- the open space
- Coarse screen,
- Fine screen,
- Very fine screen,
- the cleaning action
- Front cleaned screens
- Back cleaned screens

open space 20 mm tol100 mm
open space 8 mm to 20 mm
open space < 8 mm

Manually cleaned screens ) are only used as bypass
screens mostly of larger open spaces.

1.3 Quantity of Screenings

The quantity of retained screenings is chiefly a function of the
open space. Recommended values:

2toblitres/Pa for coarse screens

5to 15 litres/P a for fine screens
Allowance has to be made for sporadic screenings incidence (accord-
ing to drains), for example following storm rainfall, and has to be taken
into consideration when selecting the capacity utilization factor fg

1.4 Screenings Dewatering

When retained by the screen, the screenings have a water
contents of approximately 85 — 95% which can be reduced by
the use of screenings presses.

stems for this purpose.

2. Technical Data

2.1 Screens

Fig. 2 to 9 illustrate proven designs which provide
a matching solution for all cases of application of screenings
separation in sewage plants.

I clean the bar rack
with the aid of the cleaner rake acting in the flow direction.
The bar rack is inclined (75°) in the flow direction or is stan- i
ding vertically. ‘ !
clean the bar rack with the
aid of the cleaner rake acting against the flow direction. The
bar rack is in most cases slightly inclined (approximately 5°)
against the flow direction. _ ’

screen drums clean the drum with the aid of
a doctor blade, as well as based on the selfcleaning effect (the
waste water flows through the screening cylinder at first from
the outside to the inside and subsequently on the underside of
the screen drum from the inside to the outside).

Table 1 provides some preliminary information
concerning the choice of the appropriate type of screen.



Z.Z2 Bar HacKs

B=r racks consist of vertical parallel equidistant rows of bars.
Screen bar profiles according to figure 1 have proved themsel-
ves. In view of the system-based penetration of the cleaner
rake from downstream to the upper side, bar racks for back
cleaned screens can only be supported at the base. It follows
that the bar rack height for this type of screens is restricted
(also refer to DIN 19554-3). &

Bar racks for front cleaned screens can be designed for higher
static loads also in the case of larger bar rack heights by the ad-
dition of intermediate supports. As far as all mechanically clean-
ed screens are concerned, the bar racks are formed of several
interchangeable sections in order to be able conveniently to re-
place individual sections if damage has occurred.

The screen cylinders are wound out of tra-
pezoidal wedge wire into bar screen drums '

The bar racks for the fine screens are
manufactured from similar wedge wire sections.

2.3 Screen Control

All mechanically cleaned screens are controlled automatically
with the aid of a water level differential measuring unit. If the
set limit value (approximately 5 to 10 cm) is exceeded, the le-
vel differential measuring instrument (e. g. ultrasonic level
measurement in front of and behind the screen) gives the or-
der to start a cleaning cycle. In addition, the screen is switch-
ed on by a time switch also if the differential pressure switch
does not respond following expiry of a given period. The
cleaning cycle takes place fully automatically and stops in the
rest position of the screen when the value of the level
differential has dropped below the set value.

units are controlled as a function of the water level
in the inlet, with additional safeguard against averflow.
All automatic controls also make it possible to control opera-
tions in situ.

@

A4 415 FRAME i COG RAIL
5 SCREEN PANEL GEARMOTOR
{35 RAKE {8 RAKE CARRIAGE

I (&5 RAKE CLEANING DEVICE
£} SCREENED MATERIAL DISCARGED

'_'SUB—VERTICAL PLANE CLIMBER SCREEN
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Specification

Bypass, emergency flow

Suggested Screen Type

Manually cleaned screen (cleaning with handrake)

Open space:
2,5 mm
very fine screen:
6; 8 mm
very fine screen: front cleaned fine screen
grab bar screen |
front cleaned headstock screen
=10 mm
grab bar screen
fine screen and
coarse screen; front cleaned headstock screen
back cleaned screen &
<12m . .
max. water depth: grab bar screen
front cleaned headstock screen
back cleaned screen type RB and TRG
>1,2m .
grab bar screen ) |
front cleaned headstock screen
>4m

Chamber depth:

spécia! design 3 ' !

cable operated bar screen

7} CLOSED SIDE

7 FILTERED WATER OUTLET

,gg__

ROTATING DRUM SCREEN




he sub-vertical plane climber

screen GPSR type is installed
on medium and large size civil
or industrial wastewater treatment
plants  and  complies  with
macro-screening requirements.
This screen consists of a sturdy
frame properly sized, made of
steel  standard  sections and
press-bended metal sheets, a filtering
screen, a rake-carriage, a gear motor,
a system of cog rails, a system for
rake cleaning and a dynamometric
torque limiting device.
The filtering screen, inclined on
the downstream, consists of a group
of bars of rectangular profile fixed
together to provide the required clear
spacing between the bars.
The rake-carriage is equipped with
a system for climbing on the
vertical cog rails complete with
guide rollers, cog wheels, drive, and
arm with rake.
They are not necessary transmission
chains, but the gearbox, installed on

G R S E Rotating drum screen

he rotating drum screen "GRS|"

type for micro-screening s
installed in water intake from sea,
rivers or lakes, to be used in
drinking water treatment systems,
irrigation and for production pro-
cesses.
The inlet is axial into the drum: the
frontal surface of the screen is clo-
sed to impose to this flow to cross
the cylindrical surface, composed
of filtering elements, from outside
to inside. The water flow becomes
one again after the filtration and
goes on along the axe of the drum,
inside the screen, leaving it down-
stream. The screenings retained on
the external side of the screen are
pushed into an hopper by the
washing water spraying from inside
to outside of the drum.

S D Sub-vertical plane climber screen

rotates around the bottom dead
center the rake arm rotates to
the bars causing the rake teeth
to engage the bars, so the rake
moves upward cleaning the bars and
lifting the screenings to the
discharge point where it engages
the scraping blade, it is cleaned
and then it moves to the park
position out of water.

The mechanism is designed in such a
way that the rake can climb over

and be free of materials
encountered  that cannot be
removed.

After the object has been

by-passed, the rake will engage
again  the screen and  will
continue the cleaning of the bars.
In case the load on the rake
carriage mechanism increases beyond
a set value the load limiter stops the
motor.

When the overload condition
has been corrected, the motor
can be activated again by a

manual push button.
If necessary the operator can reverse

* ABSENCE OF MECH
. PARTS:

(CHAINS; - .
o EASY MAINTENANCE;

© POSSIBILITY TO REACH HIGH

DISCHARGE LEVE

15 MOVIN

and a filtering panel made of squa-
re net or perforated sheet;

- a fixed supporting shaft of the
frame;

- two sturdy supports instaled on
the drum, provided with self-lubri-
cating brasses allowing the conti-
nuous operation inside or outside
water, duly sized for the support of
the drum during its rotation with
respect to the fixed shaft;

- @ gearmotor helical gear type
complete for the rotation of the
drum by means of a pinion enga-
ging with the cog rail;

- a bar for filtering surface washing
in counter current, from inside to
outside, complete with nozzles
high pressure type;

- a screenings and washing water
collecting hopper;

© LOW MAINTENANCE THANKS TO
THE ABSENCE OF MECHANICAL
PARTS MOVING IN WATER.

° POWER SAVINGS AND EXPECTED
LONG LIFE. THE DRUM IS STATIC
DURING OPERATION AND
ROTATING ONLY FOR WASHING
CYGLER &bl goilly

* HIGH SPECIFIC FLOW RATES. -

* EFFECTIVE AND COMPLETELY
AUTOMATIC CLEANING. -

o LOW HEAD LOSSES.

* HEAVY DUTY CONSTRUCTION.

— 4 ~



For obstruction-free
screening of solids from
polluted water and other
liquid media

Nhen using normal screening media,
such as wire mesh, perforated metal
slates etc. to retain solids, there is a risk
of reducing the open mesh due to
sbstructions.

Thanks to the self-cleaning feature of the
Rotopass, solids depositing in the gaps
setween the wedge-shaped wires are
continuously washed out and removed by
the doctor blade resp. so that they can
Je transported away with a minimum of
vater or liquid.

The polluted water fed to the Rotopass
enters the steel tank through the inlet(s)
and flows over the distributor blade to the
screening cylinder. The water flows
through this cylinder from the outside to
the inside and then leaves through the
bottom section. During this phase, the
screen cylinder is coated with solids and
debris which result in water level rise in
front of the cylinder.

Due to the rotation of the screening
cylinder, the solids having accumulated
on the surface are carried along the
cylinder's periphery and are removed by
the doctor blade.

As the accumulation on the cylinder
increases, the level measuring device —
which is available as an accessory -
automatically speeds up the electric
drive. As a result of doubling the number
of revolutions and thus also the peripheral
speed of the screening cylinder, the
effective surface section is replaced and
cleaned more quickly. This raises the

Rotopass stainless steel wedgewire scree

throughput performance of the Rotopass.
If, despite twice the number of revoluti-
ons, the accumulation in front of the
screening cylinder continues to increase
an alarm is triggered before the water
level reaches the upper edge of the
cylinder. The (waste water) feed pump
can then either be switched off or a
bypass can be opened.

This operation mode of the pump can be
incorporated in the control cabinet,
Following switch off by the alarm contac;
the pump starts up again after a delay.

The decisive advantages of the Rotopas
include its selfcleaning ability. The con-
stant flushing effect of the falling water (
liquid medium effectively prevents any
obstruction of the screen cylinder.

-



Guide sheet

Drum S¢reey

Spray water connection

The diagrammatic view illustrates the self-cleaning principle of

Rotopass-wedgewire screen.

Design

M Steel tank:
Sheet metal housing is made of stain-
less steel, material No.1.4301/1.4541
(stainless steel 304/stainless steel
321), in the shape of a trough. The
housing incorporates the components
and is mounted on four legs. The flange
connections are designed as loose
flanges. The outflow flanges can be
adapted to local conditions.

M Type:
The inflow and outflow can be supplied
in different variants arrangements,
following request.

Dimensions:
Diameter Length
mm mm
360 500; 750; 1000
627 500; 750; 1000;
1500; 2000
1250 1500; 2000; 2500

B Wedgewire screening cylinder:
The distorsion-free screen cylinder is
made of stainless steel, material
No. 1.4301/1.4541 (stainless steel
304/stainless steel 321). A strand of
wedge-shaped sectional wire forms a
spiral round the horizontal inner sup-
port bars and is welded at the crossing
points resulting in radial screen gaps.

B Openings available (mm):
0.25,0.50,0.75,1.0,1.5, 2.0, 2.5, 3.0

@ Drive;
Standard worm geared motor of
2 speeds, directly coupled to the
screen cylinder drive shaft. {

Doctor blade:
The scraper is pressed against the
surface of the revolving cylinder and
thus scrapes off the accumulated
solids.

M Spray pipe 1" including solenoid valve.

@ Seals:
In order to seal the screen cylinder
against the steel tank, seals made of
cast polyamide/Viton are used. PTFE
seals can be supplied for an extra.

Spray pipe {

Fiipork Byt apieryaiial
rap of heavy T
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Microscreen

High-Performance Screen with Modular Design

The Microscreen is a high-performance
static screen with modular design and
without moving parts. It is especially
suitable for separating solids containing
fibers and is used for low volume flows.

Advantages:

“ Micro-screening in the range
of 50 to 150 pm
> Throughput capacity of up
to 35 m¥h
= Module size 600 mm to 1620 mm
+ Combination of up to three modules
possible g
4 Self-cleaning
= Simple screen replacement
# Long-life due to minimum wear
o Low maintenance costs
= Stainless steel body and panel

Function:

The medium is pumped onto the screen
by a 4-nozzle-feederline. Each nozile
can e closed separately with a globe
/zlva in order to opiimize the desired
throughput capacity. The inlet stream
meets the screen panel tangantially and
the solids are held back on the surface.
The man dewatering process takes
place at the upper part of the screen

curface. The solic

5 slide to the solids

discharge and the filtrate is evacuaied

tnrough to the outlet/drain.

Flange
—DN 100 PN 10

w®

SO —

b §
Solids discharge  Qutlet/Drain

_F-




Cable Operated Bar Screen

1.0

—
QWO NG A GWHRY —

w ™M

KT

oI x>

W
KB
kB
RH

Bar rack

Screen frame with guide

Top steel frame with platform

Swivelling rollers drive

Wiper

Cleaner carriage

Control panel

Sensors for water level differential measurement system
Swivelling rollers, opening and closing mechanism

Slack rope sensor and actuator

Operating level

Chamber floor

Channel depth

Discharge height (optionally: into trough, conveyor, container)
approx. 2.5 m

Screen width = chamber width + 0.4 m

Chute height approx. 0.6 m

Chamber width

Clear bar rack width

Bar rack height




Systematic: view grab bar screen

A UCTIRT SO SR e AL g4 ot b
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Front cleaned headstock scféen

open space: (6,8) — 60 mm (and over)
chamber width: 0,6-40m
water depth: S upto3,2m
length of bar rack: 0,4 - 3,4 m
chamber depth: 0,8 - 3,8 m (and over)
max. flow: up to 36.000 mi/h

Grab Bar Screen Design

- Frame (1): Built of structural steel with cover plates
between bar rack and discharge chute.

- Guides (1): Built of structural steel to guide the drive
carriage. Dimensions of guides acc. to type of screen.

- Drive carriage (2), Rake (3): Rollers running in ball bearings;
the rake is pressed against the bar rake by adjustable springs ().
Rake with replaceable tines blades. Service load of rake
acc. to DIN 19569-2.

- Chains (4), Sprockets (5): Even at maximum water level
the lower sprockets do not immerse wastewater ().
Sprockets made of steel or polyamide (type GR 10). Each
chain can be tightened separately.

- Wiper (6): Is moving by rising of the rake. The wiper blades
are adjustable and made of plastic or rubber.

- Bar rack (7): Installed by means of dowels; exchangeable in
pieces. Bars made of flat material. Open space: 6-100 mm;
Structural design is capable of withstanding 0.5 m hydraulic
head (*).

- Discharge chute (8): Discharge height: 1,500 mm (stand-
ard); others possible. -

- Drive (9): Geared motor flange-mounted type. Some types
with intermediate drive.

- Overload protection: By electronic true power control ().

Back cleaned headstock screen
open space: 10 - 30 (40, 50) mm
chamber width: 1,4-32m
water depth: bis /upto 1,2 m
“length of bar rack:  bis / up to 1,4 m

chamber depth: 1,0 - 2,0 m (and over)
max. flow: 3.000 - 11.000 m¥/h




Screenings Washing Press

Type WP

Application

The Screenings Washing Press Type WP
serves for washing out soluable organic

matter from coarse and fine screenings,

The screenings washing press is
designed as screw washing press. The

screenings to be treated will be washed
out by intensive mixing. The separated
organic matter will be returned together
with the wash water to the waste water
flow. This results in an increase of the
hydrocarbon compounds in the waste
water (in relation to nitrogen) and
optimises thus the denitrification.

Dimensions and Technical data:

After compression, the washed out
screenings can be discharged via a trans-
portation pipe directly into a container or
other transportation devices.

It is recommended to use clean filtered
water as wash and spray water, e.g. filte-
red water from the final sedimentation.

3/4" A.-Gew.
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Rundraumerbriicken werden ausgefiihrt als (s. Abb. 1).
-Radiusbriicken (iberspannen den halben Beckendurchmesser)
- Kragarmbriicken mit Vorraumschild

(Lange nach DIN 19551-1)
- Doppelbriicken (iiberspannen den ganzen Durchmesser)

Je nach Belastung und Spannweite werden die Briicken herge-
stellt in den Bauarten (s. Abb. 2):

- U-Profilbriicke

- Kantprofilbriicke

- Rohrprofilbriicke

Alle Briickenbauarten sind so konzipiert, daB die nachfolgen-
den Baugruppen angebracht werden konnen
-Bodenraumwerke (s. 01-8012.01 PAN 4-461931)
- nachgeschleppte Bodenrdumwerke mit oder ohne Hubwerk
- starres Bodenraumwerk
- Saugraumung:
s. 01-8002.01 D/E PAN 4-4614

- Schwimmschlammraumwerke
(s. 01-8013.01 PAN 4-461932) z.B.:
- Stationare Auffangtasche mit starrem Schild, Schaber
und Tasche
- Stationdre Abzugsrinne mit Zwangszufihrung
- Skimrinne
- Skimrinne mit Zwangsraumung, System ,Scheibenwischer”
- Skimrinne mit Vorlauferbriicke

- Zusatzaggregate wie z.B.
- Rinnenreinigungsgerate
- Schneekehr- und Fahrbahnenteisungsgerate
- Stromungszylinder fiir den Einlauf

Circular scraper bridges are available as (see Fig. 1):
- radial bridge construction (spanning half the tank diameter)
- cantilever bridge with pre-scraping blade
(length of bridge acc. to DIN 19551-1)
- double bridge (spanning the full tank diameter)

Depending on the load and span, the bridges are built of

- U-shaped beams
- folded profile beams
- tubular profile

All types of scraper bridges are designed to be combined
with the following types of
- scraper systems
- dragged scraper blades (without or with blade lifting gear)
- fixed scraper blade assembly
- suction-type sludge collector system:

- scum removal systems

- scum removal by a rigid blade, pivoting scraper and
scum hopper .

- positive scum removal with a stationary radial
discharge channel

- scum removal by skimming troughs

- positive scum removal by a “screen wiper” system

- positive scum removal by means of a “precursor”
bridge system

- Accessories as
- weir and channel cleaning systems
- snow sweeping and de-icing appliances
- influent cylinders

— | —




1. Dragged Scraper Blades

1.1 Dragged Scraper Blades wi e 1.2
(See Fig, 1): P Without Blade Lifting Gear ; (%r:f f‘g’ f;j:_’aper Blades with Blade Lifting Gear
The continuous scraper blade in th - In thi
A e the approximate sh f n this case the sc ; ;
ft?gagszfgécvaﬂr?i runé; i Se”'adJUSt"ﬂg rollers is csor?rjljeec?edato capable of being r. ;?Speeﬂf gtiaé’clfseféﬁmblrﬂy e
i# o ; e : abov
bottom. s and is thus dragged along the tank a liting gear; thus enabing iﬂSDectr%ns an%i%;féeggﬁrvgegg{

= for'mec_i fr?rﬁ-{{rﬁ b_rrdgg without draining the tank.

Bottom end of scraper

rovided wi :
(acc. to DIN 19569.2), provided with an adjustable bar |

Fig. 2

Fig. 1

2. Fixed Scraper Blade Assembly (See Fig. 3):

The continuous scraper blade in the approximate shape of a
logarithmic spiral is rigidly suspended from the bridge and its
distance to the tank bottom is adjustable. Hence this design
does not contain any parts subject to wear and facilitates
plant operation; all underwater parts are generally made of
stainless steel 316.
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Clarification in Rectangular Tanks

Sludge Removal by Means of Rectangular Scrapers
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1. General Information

When removing sludge in circular tanks, collectors with suction
systems are increasingly used as alternative to blade-type
scrapers, particularly in secondary sedimentation tanks. In addi-
tion to consideration being given to the technological advanta-
ges and disadvantages of both sludge removal systems, atten-
tion has also to be attached to the lower building costs of a cir-
cular tank for suction-type sludge collectors (see DIN 19552-2)
compared to those for blade scrapers. As a result of the level
tank bottom, as well as of the omission of the central sludge
hopper, the civil structure thus proves much simpler.

The influent feed and effluent facilities, as well as the various
systems of scum removal are largely identical to those which
are used for circular tanks with blade scrapers

Fig. 1: Diagrammatic view of a suction-type sludge collector for circular tanks

Seum Removal

The function of scum removal devices is to keep the sedi-
mentation tank surface free of floating material and thus to
prevent it from escaping into the final efﬂyent (or into further
treatment stages).

The ~ product range includes the following systems
for this purpose:

1. Scum removal with the aid of rigid blade, pivoting
scraper and scum collecting hopper with beach plate.

In the case of a low scum incidence (e.g. primary settlement),
this system constitutes a low-cost solution. The rigid scum
blade collects and moves the scum to the periphery of the
tank where it is removed into a hopper. A pivoting scraper
runs over the fixed collecting funnel at every revolution of the
scraper bridge and moves the scum via a beach plate into the
funnel. (see Fig. 4)

o Sl
1 ] __1L_-ﬂhl } N Auffangtrichter

= Scum funnel

starres Schild
L Rigid blade

Tasche
Hopper

i

S Schaber

Pivoting scraper




3. Scum removal with the aid of skimming troughs
(see Fig. &)

In the case of low floating material incidence (e.g. for primary
sedimentation too), skimming troughs with adjustable inlet
flaps — one of them equipped with a pump sump and a sub-
mersible pump - constitute a moderate cost solution.

The tilting inlet flaps are manually operated from the bridge
with hand wheel and threaded spindle and lowered so that the
scum can flow into the skimming troughs. The submersible
pump removes the scum out of the skimming trough via a
pressure line on the bridge and through the central bearing for
further treatment. For small tanks one trough with integrated
pump sump may be sufficient, in the case of larger tanks,
several channels are installed with a joint pump sump.

Lifting gear for scum pump

Hand wheel and stem

\ Pumnp sump

Scum discharge flap ———
{adjustable)

/ Submersible pump

|:-;‘CJ . 5 Skimming trough

Drain valve
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The aeration rotor of the mammoth rotor
consists of a hollow shaft to which a se-
ries of aeration elements are fitted. The
whole assembly of twelve axis-parallel
rows of spirally arranged aeration blades,
preferably made of glass fibre reinforced
polyamide is slightly coiled which ensures
a low noise and shock-free operation. The
torque is transmitted to the aeration rotor
via an elastic torsion coupling between the
hollow shaft and the output shaft of the
gear reducer,

Ohe up to nine metres long rotors are seat-
ed on one side on the gear reducer shaft
itself, and on the other in a moveable
bearing. The drive consists of a two-stage
bevel/spur gear reducer with flanged-on
electric motor,

Mammoth rotors are installed below wide
concrete bridges in the aeration tank, but
can also be supplied in the form of units
with steel bridge ready for mounting on
the tank walls.

Technical Diameter (mm)

data 1000 700
Length  (m) 3.0t02x9.0 1.0106.0
Motor cap. (kW) 151090 22t022
Rator speed (min 72 anj:ll72./4_8_ ~ 85 and .85/577.

Further details see graphs on page 6.

Mammoth rotors have proved themselves
for municipal as well as industrial
wastewater treatment. The application
s_pectrum ranges from the ordinary oxida-
tion ditch for small plants to large sewage
plants for cities of millions, from frequently
unbalancedly composed wastes of food
production up to the problematic wastes
of the pharmaceutical and petrochemical
industries. In the case of plants exposed
to lower loads, emphasis is on circulation,
whilst higher aeration rates are called for
in the case of high loads. These differing

quirements can be met in an ideal man-
ner by an appropriate combination of
mammoth rotors with submersible mixers
in circulation tanks.

2
weomnID 2

Mammoth rotor with tubular haft and
GRP aeration blades

— Bl e



Noise protection hood
Guide baffle

— Concrete bridg/e

Flow direction

Bearing Gear reducer

Aeration blades Hollow shaft

Wiammoth rotor; installation drawing

Sludge Thickener

for Sewage Treatment Plants

—

Bridge (optionally concrete
or steel construction)
Central drive

Tubular shaft

Influent cylinder

Cross beam

Stayings

BottoMn scraper blades
Sludge hopper scraper blade
. Stirring rods

10. Sludge feed line (by others)
11. Sludge discharge line
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! 2

3
Without effluent channel

4
External channel Internal channel
0,5%

Internal channel with scum removal

0,503

i 0,5%

6

Exterha! channel with scum removal

With superhatant draw Off
05 0,3

12

min. 0,8

The arrangement of overflow weir and baffle plate
acc. to DIN 19558 e, g. for rim 5
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Belt Filter Press

Economy Foremost

belt filter presses are used to
dewater municipal and industrial effluent
sludge of diverse composition and consi-
stency because, compared to chamber
filter presses and centrifuges, the cost of
machinery and construction is very low.
Not only the capital investment costs, but
also running costs are lower.

Flocculation of the sludge is decisive for a
satisfactory working process and opti-
mum results as regards throughput, de-
gree of separation and dewatering of the
belt filter press. High throughputs and a
high solids contents in the cake at about
99% solids separation are only possible
provided flocculation is at its optimum.

Operating Principle

Flocculent @ is added to the sludge @
already in the inlet pipe. Flocculent is
mixed in an inline mixer & . It then enters
the slowly revolving pre-dewatering

drum @. Whilst the sludge is carefully
taken to the end of the drum with the aid
of special fittings, it releases already a
large propartion of its water through the
screen fabric. The outflowing water is
collected in the filtrate tub @ and is prac-
tically free from solids.

The pre-dewatered sludge slides via a
chute out of the drum @ onto the upper
filter belt @ | is then transferred once
again to the lower filter belt @ and relea-
ses more water due to straining. The floc
structure of the sludge spread over the
filter belts can be observed here. Little
experience is required in order to
optimise the flocculent dosage.

Between the filter belts (@ + @), the
sludge moves to the press zone @ and
the subsequent fulling zone @ . It is dewa-
tered further by increasing stepped press
and shear forces and finally ejected @® .

The clear filtrate from the collecting tub ®
is used to wash the belts with the aid of
spray nozzles @ . Filtrate and wash water
from the collecting tub @ which are parti-
cularly soiled can be returned to the inlet
pipe @ and are then filtered once again

in the dewatering drum @ .

A major field of application

is the dewatering of digested sludge con-
taining a high proportion of inorganic or
mineral substances. In addition, every de-
waterable sludge can be dewatered with
these machines. Depending on the type
of disposal, whether agricultural use or
going to the waste dump, post-conditio-
ning using reactive or inert additives is
possible




SED™ Diffuser

FlexDisc™ Diffuser
(Threaded Connection)

Varifir™ Diffuser

FlexDome™ Diffuser

Snap-Cap™ Diffuser (Ceramic dome replacement)

AirSeal™ Dittuser

¢

dualair® Membrane &
Ceramic Diffuser

WideBand™ Stainless Steel Diffuser

FlexLine™ Tubular Diffuser’

sl ol plt
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1. SEVERE DUTY MOTOR (TEFG)
Each motor features a
1.15 service factor, cast
iron framing, a B10
bearing life, a gasketed
conduit box, and corrosion
resistant hardware.

2. HARDWARE

Structural frames, fasteners and cabling are
offered in galvanized steel as standard
equipment or in stainless steel for
maximum corrosion resistance in severe
wastewater environments.

3. MOUNTING FLANGE

Made of stainless steel, it
supports both the housing and
motor for various mounting
options. It features an
adjustable angle for various
water depths and can pivot the
aerator out of the water for
servicing.

. HOUSING

Made of rugged
stainless steel, the
housing encloses the
rotating drive shaft.
Large openings near
the top allow
atmospheric air to
enter into the hollow
drive shaft.

5. DRIVE SHAFT (INSIDE HOUSING)
The drive shaft is made of stainless steel
and uses a universal coupling to maintain
alignment. The hollow shaft extends through
the housing, with both the propeller and
diffuser securely affixed to it. The Shatftis
balanced to provide less than 0.2 Inches Per
Second (IPS) vibration.

6. VORTEX SHIELD

A vortex suppressing
device is provided as
standard equipment.

Vortexes are prone to

form when a rotating propeller device is
operated with minimum submergence. The
floating shield prevents vortexes from
contacting the propeller, protecting the
aerator from shock loads.

7. COMPOUND BEARING
A fluted water-lubricated bearing is pressed
in the lower end of the housing and can be
replaced within minutes on location.

8. SEVERE DUTY WEAR SLEEVE

An environmentally friendly nonmetallic
sleeve protects the drive shaft from wear,
and is easily field replaceable.

9, PROPELLER

Specifically designed for the AIRE-O,
Aspirator and made with only the highest
quality materials, Aeration Industries’
proprietary propeller is the technological
breakthrough that places the AIRE-O,
aerator far above the competition in quality
and performance. Developed with
university and naval experts, our
propellers are designed specifically for
aspirating technology and are not available
anywhere else in the world. Although most
competitors use propellers that are
designed for stationary or propulsion
applications, the AIRE-O,'s propeller has
been designed to eliminate cavitation and
to promote maximum oxygen transfer while
maximizing mixing velocities.

_~
o @

10. DIFFUSER

Made of stainless steel and geometrically
matched to the propeller, the diffuser is
designed to provide the greatest
differential pressure across the opening
for maximum atmospheric air flow, and to
produce the optimurn bubble size for
extended contact time with wastewater.

11. FLOTATION
Lightweight, low density UV protected
polyethylene shells, foam filled with
close-cell polyurethane, provide positive
buoyancy to 640 Ibs. (290 Kg) per float.
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