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1. Mechanizmy odwadniania osadow
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3. Wady i Zalety Wiréwek oraz Pras Srubowych



Decanter vs. Prasa Srubowa

Decanter

Wysoki stopiert odwodnienia
Co najmniej 5% wyzsze wyniki

Wyniki
odwadniania

Wysoka sprawnosé separacji (czysty odciek, skutecznosé Sprawnos¢

rozdziatu) racii
Stabilny >99% separacj

Duza elastycznosé,

tatwo adaptuje sie do zmiennosci osadu

W petni automatyczny proces, brak potrzeby obstugi
operatora

Optymalizacja

Wydajnos¢

Odwadnianie nie zalezne od przeptywu nadawy
Wydajnosci od 1 do 200 m3*h

Wymagania
powierzchniowe

Mata waga | zajmowana powierzchnia

Prasa Srubowa

Stabsze wartosci odwadniania szczegodlnie w osadach
“trudno” odwadniajgcych sie.

Zta jakos¢ odcieku (nizsza sprawnos$c¢ separaciji/ okoto
95% skutecznosci rozdziatu)

Mata elastycznos¢ przy zmianie osadu. Konieczna obecnos$c
/ interwencja obstugi

Odwadnianie zalezy od zawartosci suchej masy w
nadawie

Rzadki osad nie moze by¢ odwadniany
Gesty osad moze ogranicza¢ wydajnoscé

Zajmujg duzo miejsca | potrzebujg sporej przestrzeni
serwisowe;j



Decanter vs. Prasa Srubowa

Decanter Prasa Srubowa

Twyzszy stopien odwadniania redukuje objetosci do . . .
utylizacji/wywozu -R Koszty wywozu/ Wieksze objetosci do wywozu ze wzgledu na wyzszg
reuurg

u tyI izacji zawarto$¢ wody

Nizsze zuzycie polimeru

. Zuzycie polimeru Wyzsze zuzycie polimeru

tatwy serwis | eksploatacja
. powierzchni roboczej
sSerwis .

Umiarkowane koszty energii elektrycznej

°
ﬂ Uzytkowanie i tatwy serwis | eksploataciji ale serwis wymaga duzej
Q Energia Niskie koszty energii elektrycznej

Wysokie zuzycie wody

Niskie obroty RPM, Niski poziom hatasu

Prasy srubowe o przeptywie powyzej 20m3/h sg
niedostepne jako mobilne obiekty

Skalowanie przy pomocy mniejszych urzagdzen jest trudne

Niskie zuzycie wody

Mobilne stacje odwadniania dostgpne w kazdych rozmiarach
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4. Porownanie kosztow

4 1 Standardowy podziat kosztéw Opex

4.2 Przyktady kosztow:
Testy na obiekcie

4.3 Przyktady kosztow :
Typowa OS w Niemczech
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4.1 Standardowy podziat kosztéw OPEXwW % <2\ “Vietterwori

m disposal

® polymer

m water

m solids recirculation
= maintenance

m energy
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4.5 €/kg active substance

80 €/ton cake

2.5 €/m? clean water

280 €/ton dry solids returned

0.1 €/kWh
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4.2 Przyktady kosztow:
na realnych testach
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Przyktad — Holandia rok 2017 — Testy na obiekcie % 2heter worl

Parametry procesowe (Wydajnos¢ nominalna):
Osad poddany hydrolizie termiczne;
26 M3/ h @ 4.9% s.m.=1275kg s.m./h

Decanter from GEA Prasa srubowa
Type: Pro 6000 Type: SP-HF 06 XL
Wydajnos¢ Masowa: 1275 kg s.m/h Wydajnos¢ Masowa : 93 kg s.m./h

13



Wyniki Testu na obiekcie
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Zuzycie polimeru[kg/t s.m.]
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4.3 Przyktady kosztow: ,
Standardowa Oczyszczalnia Sciekow w Niemczech



Klient i Aplikacja

Kraj
Klient
Wiréwka
Aplikacja
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GEA Niemcy

Niemiecka komunalna oczyszczalnia sciekow
1x pro 3000

Odwadnianie komunalnych osadéw $ciekowych




Udokumentowany przypadek kosztow z OS

Niemczech

Nadawa osadu

Osad
Przefermentowany

1000 t s.m./rok

3% s.m.

Koszty utylizacji
— 360 PLN/ton

Koszty polimeru
- 19,80 PLN/kg

) r engineering for
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Input Data |__decanter | __prasa___| jednostka

Osad 1000 ton/rok
zawartosc suchej
masy w hadawie 3 %s.m.

Performance data
Stopien odwodnienia

osadu 23 18 %

Zuzycie polimeru 12 18 kg/t s.m

Zuzycie energii

elektrycznej 1 0,25 kWh/m3

Koszty

Wywdéz osaddw 360 PLN/t

Koszt polimeru 19,8 PLN/kg

Koszt pradu 0,765 PLN/KWh
Roczne Koszty

Wywdéz osaddéw 1575 000 2 025 000 PLN/a

Koszt polimeru 234 000 355 500 PLN/a

Koszt pradu 24 750 6 300 PLN/a

Obstuga/Serwis 22 500 11 250 PLN/a

Oszczednosci z decanterem: 541.800 PLN / rok
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Kalkulator GEA — Porownaj KOSZTY!

A\
Product Capacity Limits Decanter Type [
Solids 2,00 || %1s Feed min GEA biosolids Decan pro 4000

Density 1,00 kg/dm® Capacity 270 5 me/h Dewatering
Load 400 kg TS/h Please click in fields to select.
kg TS
Total Feed
Ehpg i - —
Product Pump I
Potymer Feed Diluted N ‘ |
Dilution Concentration 020 %
I Centrate Cake
Capture Rate = 950 o T5 250 o
Dilution Water Volume N volume  [E0EEN i
mih % TS/TSS % Mass kg Cakeih
Totass NN otsm TS Mass NSNS vy o

)

Polymer Preparation
Type of Polymer POWGET Piesse click to select

Dosage 80 kgtTS

E | Process Calculation PID Version 11
Project test version
I Customer Customer
‘i'_‘ - Polymer Feed Country Country

i i Product Type of sludge
n Polymer Solution

f
[
@+ L el 050 %

Contract Warranty Figures

1

Feed Flow Rate XK - XK m/h Cake Solid TS Zxx wTS

Feed TS W00 TS Capture Rate 2xx %
Liguid Polymer Polymer Pump Ash Content XX % Polymer Cons. L xxx kghTS
Active Feed Load XXX kg TS/ Operation Hours XX hid - diw

Date Editor

Field Legend

Equipment
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Kalkulator GEA — Porownaj KOSZTY!

Product Feed

Solids %TS

Capacity - meh

Operation Time

8 hid
5 diwe
52 wia

e - —
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Energy IS kwhim (sludge+polymer)

ey E—
Product Pump
‘Water Costs
250 €
NS =n
S <.

T

Dilution Concentration 020 %

Dilution Water

Polymer Preparation

Type of Polymer

Dosage N o

Powder [
L .

Liguid Polymer
Active %

_,.—.l:,
L
l

I Centrate Cake Energy
Caplure Rate |IINSSI0 % = S 049 Sikih
IS <in
3 T -,
Solids recirculation
€1
€h Disposal
€h
[e7asa0,00) <.
Polymer Solution
050 % Costs per Year Maintenance
e R
Process Calculation Version 11
Polymer Pump Project testversion V04.1
Customer Customer
Polymer Costs Country Country
500  <€ikg (Powder) Product Type of sludge
2,50 </ (Liguid polymer)
&h Date 26.10.2022 Editor Alfred Quante
€fa
Field Legend

Input M Equipment
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Kalkulator GEA — Porownaj KOSZTY!

Operation costs for sludge treatment plant

[comment
ffe=dperfour ] £ Zul kg Dok
fesd per 4320 4320 4320 kg DS/d
feed concentration 3, 200 200 % DS
total operation time/day (7]
loperation days par wesk diw
[operation wesks per year wia
required time for start-up, cleaning and servicing ]
|solids discharge DS 2 2 2 %
polymer use 100 % kg polymer / t DS
polymer solution 0, 0.5 0.5 %
polymer dilution 0, 02 02 %
[Total soiid potymer 432 432 [X7) kyih
[Total soiid potymer vh
fwash water B md
|elentricity requirement 0.85 KWim®
|electricity requirement 12,98 W
lslectricity 48,1 KWhATS
[eFéective time of operation per day 8,00 il
volume of sludge per day 218.0 md
fesd decanter 13.50 i
|solids/h dry m kg DS/
|solids/h contsiner wet 1080 kyih
|solids/h contsiner 17.28 vd
|solids recirculation 18.20 kyih
polymer use Powder (100% active) 2,18 kyh
Foiymer use Liquid {oc% active) 0.00 Lh
|amount of water for polymer prepartation 432 ¥h
polymer solution 434 ¥h
polymer dilution 1080 Vh
|amount of water for dilution 845 ih
[Cuantities per year
[efiective time of operation 2080 2080 4160 hiyear
labour [} [ [] hiyear
fesd 56180 56180 56160 miyear
polymer concentration 100 % 839 874 839 tiyear
polymer 100% / kg (Foader) 432 £ 216 kyh
polymer 100% / kg {Liquid) 0,00 0,00 0,00 vh
[water for polymer and oleaning 4453 270 4433 myear
lelectricity 35982 45982 45962 KWivyear
|siudge t DS 12 123 123 tiyear
|sclids recirculation 5 £ &7 tiyear
[wet 4453 4453 4433 tiyear
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Kalkulator GEA — Porownaj KOSZTY!

COST SPLIT IN % - REFERENCE (P&ID)

\

# Disposal
= scids recrrulaton
= Puiymer 100%

= Wi

= Elecinoty

= Mainfenance

COMPARISON BY COST FACTOR

mfoforence (PAID)  wAllamatwe 1 = Atomativa 2

e

Tota anns oo

COMPARISON STACKED

AR

Reforance (PAID) Aeenstive 1 Aenative 2

mCisponal Py (¢ iuid s usest) - w Water |t

»leckicly  mMantenance
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Product Capacity Limits Decanter Type G b
Solids 2,00 %TS Feed min max GEA biosolids Decant pro 4000

Density | 1,00  kg/dm3 Capacity = 27,0 [NEEZ m:h Dewatering
Load 400 750 kg TS/h Please click in fields to select.

kg TS/
-mTh> _F 0

Polymer Feed Diluted e o I |

ESPE

Product Pump

Dilution Concentration 0,20 %
I Centrate Cake
Capture Rate 95,0 % TS 250 %
Dilution Water Volume A neh Volume  [2I082M ma/h
EE o > % TS/TSs OG8N < Mass  [IN20828 kg Cake/h
TSMass [ kg TS/h TS Mass [IISHSIM kg TS/h
Polymer Preparation I 1
Type of Polymer Powder Piease click to select
Dosage 8,0 kg/ATS
Powcer W o @ m——
| Process Calculation PID Version 11
— Project test version
Customer Customer
ﬂ . Lﬁ Polymer Feed Country Country
ma3/h Product Type of sludge
. Polymer Solution I
- A 050 % Contract Warranty Figures

- —> 2| @@  FeedFowRaie | xx-xx  mh  Cake Sold TS Zxx | %TS

Feed TS XX,X %TS Capture Rate 2 XX %
Liquid Polymer Polymer Pump Ash Content XX,X % Polymer Cons. < XX,X kg/tTS
Active 42 % Feed Load XXX kg TS/h  Operation Hours XX h/d - d/w
INGR vn
Date Editor
Field Legend

Input Limiting Values Equipment

20230117 Dec_Process_Calc_PID_11_Quante_operation costs_V04.2
Programmer Operation costs:
GEA INTERNAL Alfred Quante
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Solids - %TS Capacity - m3/h G e 7
Energy_ kWh/m? (sludge+polymer)
Operation Time
8 h/d
5 d/w
Product Pump 1
Water Costs I I
2,50 € Dilution Concentration 0,20 %
Ees <n I Centrate Cake Energy
21532100 </- Capture Rate [RNG500 TS 2500 0,19 €/kwh
INEI50| </
—|% RG2S <.
Dilution Water
Polymer Preparation
Type of Polymer
Dosage B ko/tTS Solids recirculation
Powder SN «oh 280,00 €/t
€/h Disposal
ﬂ - €/a 150,00 €/t
INS24i00! </
| 67392000 €/a
Polymer Solution
050 % | Costs per Year Maintenance
10 000,00 €
g Himm_
Process Calculation Version 11
Polymer Pump Project TEST
Customer Customer
Liquid Polymer Polymer Costs Country Country
Active Y% 5,00 €/kg (Powder) Product Type of sludge
B h 2,50 €/l (Liquid polymer)
e <n Date Editor
[142'928,001] €/

GEA INTERNAL




Product Capacity Limits

Solids | 3.00  %TS Feed  min

max
Capacity 7.0 [ICINNNETIN i

Cake

apture
Yolume

154788
ssssss

Densig | 100 kgidm®
Losd  [NSTONMNECTIETTI ko TS
[ o e
Product Pump
Polymer Feed Diluted AT o
Dilution Concentration 020
Dilution Water ﬁ
R 4 £

TS 250
Volumne [IESEEN et
Mass  [ESSEN kg Cakeh
T Mass [EEIN kg TSt

Feed

Operation Time

Aetive

Capacty 17,00 mh

Liquid Polymer -

2%
= ‘_‘4

Operation costs for sludge treatment plant

comment

GEA INTERNAL

feed per hour 540 540 270 kg DS/h
feed per day 4320 4320 4320 kg DS/d
feed concentration 2,00 2,00 2,00 % DS

total operation time/day 8 8 16 h/d
operation days per week 5 5 5 d/w
operation weeks per year 52 52 52 w/a
required time for start-up, cleaning and servicing 0 0 0 h/d

solids discharge DS 25 25 25 Y%

polymer use 100 % 8 6 8 kg polymer /1 DS
polymer solution 0,50 0,5 0,5 %

polymer dilution 0,20 0,2 0,2 %

Total solid polymer 4,32 4,32 4,32 kg/h

Total solid polymer 0 I’h

wash water 2 2 2 ms/d
electricity requirement 0,68 0,89 0,89 kWh/m3
electricity requirement 19,9 25,47 12,98 kW
electricity requirement 36,8 47,2 48,1 kWh/tTS
effective time of operation per day 8,00 8,00 16,00 h/d

volume of sludge per day 216,0 216,0 216,0 ms/d

feed decanter 27,00 27,00 13,50 m3/h
solids/h dry 540 540 270 kg DS/h
solids/h container wet 2160 2160 1080 kg/h
solids/h container 17,28 17,28 17,28 t/d

solids recirculation 27,00 16,20 16,20 kg/h
polymer use Powder (100% active) 4,32 3,24 2,16 kg/h
Polymer use Liquid (xx% active) 0 0,00 0,00 L/h

amount of water for polymer prepartation 864 648 432 I/h

polymer solution 868 651 434 I/h

polymer dilution 2160 1620 1080 I’h

amount of water for dilution 1296 972 648 I/h
Quantities per year

effective time of operation 2080 2080 4160 h/year
labour 0 0 0 h/year

feed 56160 56160 56160 ms/year
polymer concentration 100 % 8,99 6,74 8,99 t/year
polymer 100% / kg (Powder) 4,32 3,24 2,16 kg/h
polymer 100% / kg (Liquid) 0,00 0,00 0,00 I’h

water for polymer and cleaning 4493 3370 4493 ms/year
electricity 38296 49982 49982 kWh/year
sludge t DS 1123 1123 1123 t/year
solids recirculation 56 34 67 t/year

wet sludge disposal 4493 4493 4493 t/year

Base of calculation

disposal / t 150,00 150,00 150,00 |EURO#
solids recirculation 280,00 280,00 280,00 [EUROf/t
polymer 100% / kg (Powder) 5,00 5,00 5,00 [EURO/kg
polymer 100% / kg (Liquid) 2,50 2,50 2,50 [EUROI/Liter
water / m? 2,50 2,50 2,50 |EURO/m3
electricity / kWh 0,19 0,19 0,19 |EURO/KWh
Annual costs

Disposal 673 920,00 673 920,00 673 920,00 [EURO/year
solids recirculation 15 724,80 9 434,88 18 869,76 |EURO/year
Polymer (if powder is used) 44 928,00 33 696,00 44 928,00 |EURO/year
Polymer (if liquid is used) - - - EURO/year
Water / m3 12 532,00 9 724,00 12 532,00 |EURO/year
Electricity 7 276,25 9 496,66 9496,66 |EURO/year
Maintenance 10 000,00 10 000,00 10 000,00 |EURO/year
Total annual costs 764 381,05 746 271,54 769 746,42 |EURO/year
Total annual costs per m? of sludge 13,61 13,29 13,71 EURO/m3
Total costs per hour 367,49 358,78 185,04 EURO/h
Split of total costs in %

Disposal 88,17 90,30 87,55 |%

solids recirculation 2,06 1,26 245 %

Polymer 100% 5,88 4,52 584 |%

Water / m3 1,64 1,30 1,63 (%
Electricity 0,95 1,27 1,23 |%
Maintenance 1,31 1,34 1,30 [%




COMPARISON BY COST FACTOR
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Disposal solids recirculation  Polymer (if powder is  Polymer (if liquid is Water / m? Electricity Maintenance Total annual costs
used) used)

GEA INTERNAL



COMPARISON STACKED

800 000 €

600 000 €

Reference (P&ID) Alternative 1 Alternative 2

m Disposal ®Polymer (if liquid is used) ®Water/ m® mElectricity ®Maintenance

GEA INTERNAL



GEA INTERNAL

COST SPLIT IN % - REFERENCE (P&ID)

L\

H Disposal

W solids recirculation
B Polymer 100%

W Water / m?

W Electricity

B Maintenance
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Dziekuje za uwage!!
Maciej Dzik — Dyrektor ds. Sprzedazy

Tel 605 999 128
E-mail: maciej.dzik@gea.com

Pawet Malinowski- Kierownik ds Sprzedazy

Tel 691 970 063
E-mail: pawel.malinowski@gea.com

gea.com
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