
INCREASED EFFICIENCY ON 
BIOGAS PLANTS AND WWTP 
THROUGH ULTRASOUND
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STRATEGY: UNITED COMPETENCE IN 
ULTRASOUND

10.2022 4 Company presentation - Weber Entec

Surface Technology
America

Production und sales of 
ultrasonic solutions

Weber Entec GmbH & CO. KG
Plant engineering in the field of 

environmental technology

Weber Ultrasonics AG
Ultrasonic cleaning, welding and cutting
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WEBER ULTRASONICS PORTFOLIO

10.2022 6 Company presentation - Weber Entec

Solving complex tasks in ultrasonic cleaning, ultrasonic 

welding or in environmental technology is all in a day´s 

work for us. With a broad range of products, Weber 

Ultrasonics offers innovative ultrasonic components 

ideally tailored to the diverse requirements.
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WEBER ULTRASONICS PORTFOLIO

10.2022 Company presentation - Weber Entec7
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APPLICATION OF ULTRASOUND 
DISINTEGRATION

10.2022 8

BIOGAS PLANTS WWTPs

Company presentation - Weber Entec

▶ Increase of biogas production

▶ Reduction of feed stock at equal 

performance

▶ Acceleration of organic degradation

▶ Consistent decrease of viscosity

▶ Reduction of pump- and stirring energy 

demand

▶ Increase of biogas production

▶ Reduction of sludge to be disposed

▶ Consistent decrease of viscosity

▶ Improved decanting

▶ Elimination of foam / fibrous bacteria
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EFFECTS OF THE ULTRASOUND 
DISINTEGRATION

Increase of biogas yield 

Decrease of energy consumption (pumping, stirring) 

Decrease of sludge to be disposed

Increase of dewaterability

Decrease retention time in fermentation 

8 – 25 %

8 – 25 %

8 – 15 %

5 – 70 %

5 – 25 %
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IMPROVED DEWATERING PROPERTIES

10.2022 10
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IMPROVED FLOW PROPERTIES

02.2020 11

Direct comparison of the untreated and treated 

sample just after operation of the disintegration 

machine

Company presentation - Weber Entec

After BioPush Treatment:

▶ Reduced viscosity

▶ Improved flow properties

▶ Decrease of energy consumption 

(pumping, stirring)

▶ More stable biology

▶ Higher proportion of difficult 

substrate usable (grass, manure,…)
Untreated sample                Treated sample
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CO2 REDUZIEREN MIT ULTRASCHALL?

11.2021  13 Firmenpräsentation - Weber Entec

Eine DesiUS an einer 750 kW BGA spart 306 t CO2 im Jahr

Damit kompensiert sie die CO2-Emmision von 2.485.000 Autokilometern pro Jahr

CO2 Ausstoß Mittelklassewagen (2020): 123 g/km

Dies entspricht 

62 Erdumrundungen! 62
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CO2 REDUZIEREN MIT ULTRASCHALL?

11.2021  14 Firmenpräsentation - Weber Entec

Eine DesiUS an einer 750 kW BGA spart 306 t CO2 im Jahr

CO2 Emission pro Person (D 2020): 7,7t CO2/a, Durchschnittlicher Stromverbrauch eines 3-Personen-Haushalt (D 2020): 3000kWh/a

Dies entspricht der jährlichen CO2

Emission von 40 Personen!

Dies entspricht dem jährlichen 

Stromverbrauch von 278 Haushalten mit 

drei Personen!
278 x

40 x
CO2
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PHYSICAL PRINCIPLE – CAVITATION 

02.2020 15 Company presentation - Weber Entec

Ultrasound liberates enzymes and shears up the substrates

Physical principle: Cavitation

Short term local µm-radius 

▶ Extreme high temperature (up to 5.000 C°)

▶ Extreme high pressure (up to 1.000 bar)

▶ Extreme high acceleration         Shear forces

Cavitation bubble prior to implosion
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TRADITIONAL ULTRASOUND 
TECHNOLOGY

02.2020 16 Company presentation - Weber Entec

► High erosion

► Inhomogeneous ultrasound field, due to spot 

irradiation

► Significant performance decrease due to erosion

► Thereby higher maintenance because permanent 

rinsing is necessary 

► Reactors obstruct easily

► Higher operating and maintenance costs

► Direct contact between ultrasound 

transducer and medium
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ULTRASOUND REACTOR BIOPUSH –
THE NEXT GENERATION ULTRASOUND
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ULTRASOUND REACTOR BIOPUSH –
THE NEXT GENERATION ULTRASOUND

02.2020 19 Company presentation - Weber Entec
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ULTRASOUND REACTOR BIOPUSH –
THE NEXT GENERATION ULTRASOUND

02.2020 20 Company presentation - Weber Entec
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Robust High-End technology – Optimal energy input through 

homogeneous treatment View through the reactor

Exterior view of the reactor

02.2020 Company presentation - Weber Entec21

ULTRASOUND REACTOR BIOPUSH –
THE NEXT GENERATION ULTRASOUND
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DIFFERENT TECHNOLOGY

02.2020 23 Company presentation - Weber Entec

- Hot Spots – Inhomogeneous treatment
- High erosion
- Bad energy yield

- Homogeneous cavitation field
- Long live time
- Accurate energy entry

Traditional Advanced development of Weber Entec
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ULTRASOUND REACTOR BIOPUSH –
THE NEXT GENERATION ULTRASOUND

02.2020 24 Company presentation - Weber Entec

► Designed specifically for agricultural and industrial biogas plants

► Treatment of non homogenous substrates 

with high demand of total solids (up to 15 % DM)

► 2.000 W ultrasonic energy input per flow cell

► Optimized energy input because of homogenous 

ultrasonic field

► Absolutely maintenance free

► High operational safety – 100% clogging free

► High durability (up to 3 years and more)
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ULTRASOUND REACTOR BIOPUSH –
THE NEXT GENERATION ULTRASOUND

02.2020 25 Company presentation - Weber Entec

Enables continuous processes

► Continuous processes (Inline process instead of batch 

process)

► No stirring necessary→ Lower maintenance costs and 

energy consumption
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GENERAL MACHINE DESIGN – DESIUS

02.2020 26 Company presentation - Weber Entec

Ultrasound unit

Cell rupture and surface

augmentation

Mobilization of 

Exo-Enzymes

Sustained decrease 

of viscosity in fermenter

Ultrasonic power

2 kW per unit

High durability –

up to 3 years and more

Mechanical Pre- treatment

Improved sound efficiency 

and machine protection 

RotaCut  

Feeding pump

Excentric screw pump 

0.5 to 2.6 m³/h 

Sensors

2 x pressure gages,

2 x temperature sensor, 

1 x flow meter

4

4
4

3

3

21

1

2
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POSSIBLE INTEGRATION EXAMPLES IN 
BIOGAS PLANTS

02.2020 27 Company presentation - Weber Entec

Main digester     Ultrasound unit
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POSSIBLE INTEGRATION EXAMPLES IN 
WWTP

02.2020 28 Company presentation - Weber Entec

TWAS                 Ultrasound unit             digester
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Ultrasound 
plant

POSSIBLE INTEGRATIONS OF AN US 
DISINTEGRATION PLANT AT A WWTP

02.2020 29 Company presentation - Weber Entec

Ultrasound 
plant

Secondary sedimentation tankAeration tankPrimary sedimentation tank

Thickener

Digester

Dewatering and
conditioning

Return activated sludge

Surplus sludge

Digested sludge

Primary sludge

A B
A: Recirculation at the digester

B: Thickened surplus sludge to digester

C: Thickened surplus sludge to aeration tank

D: Digested sludge to dewatering

Ultrasound 
plant

Ultrasound
plant

C

D
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IMPROVED DEWATERING PROPERTIES

02.2020 31

Precisely controlled homogeneous ultrasound disintegration:

- Only crack the cell to release water

- Must not destroy the cell completely (particles must not be too small)

- Efficient easy retrofit for existing dewatering installations

Company presentation - Weber Entec

Water available for dewateringWater bound within cell wall
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INTEGRATION AT DEWATERING 
MACHINE FEED – EXAMPLE WITH BELT PRESS

02.2020 32 Company presentation - Weber Entec

Ultrasound unit

3-5% DS

19% DS

Installation 

with US

Dewatering machine

3-5% DS

15% DS

Usual

installation

Dewatering machine

26% improvement
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INTEGRATION AT DEWATERING           
MACHINE FEED – EXAMPLE WITH CHAMBER PRESS

02.2020 33 Company presentation - Weber Entec

Ultrasound unit

3-5% DS

37,5% DS

Installation 

with US

Dewatering machine

3-5% DS

25% DS

Usual

installation

Dewatering machine

50 % improvement
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INTEGRATION  WITH BUFFER TANK

02.2020 34 Company presentation - Weber Entec

Sludge Tank   Ultrasound disintegration unit Buffer Tank               Dewatering

pre thickened sludge 24 h/d cyclic operation
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INTEGRATION AT DEWATERING PROCESS 
WITH TWO PRESSES – IMPLEMENTATION EXAMPLE 

02.2020 35 Company presentation - Weber Entec

20 m3/h         

3% DS

15% DS

96 t/d 
(=4m³/h)

Dewatering machine 1

20 m3/h         

3% DS

19% DS

151,3 t/d

Installation 

with US

Dewatering machine 2

40 m3/h         

3% DS

∞

4 m3/h         

15% DS

24 m3/h         

5% DS

Ultrasound unit 40,7 t/d savings
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ACHIEVED RESULTS

02.2020 36

Dewatering Tests in Yangjiang, China

Municipal Waste Water Treatment Sludge, increase dry matter from 25% to 37,5%

Company presentation - Weber Entec

Bild
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EXPERIENCE FROM WWTP IN UK

02.2020 38

Result: DM of decanter cake increases from 25,5% to 30,2%

Company presentation - Weber Entec

Date of
sampling

Sampl
e

Cake DS 
[%]

14.03.2017 
15:00 US 1 29,48
22.03.2017 
15:00 US 2 29,91
30.03.2017 
15:00 US 3 30,20

15.03.2017 
15:00

No US 
1 26,24

23.03.2017 
16:00

No US 
2 26,52

31.03.2017 
14:00

No US 
3 26,36

Effect: Reduction of 122,5 kg water per tonne of sludge.
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02
REFERENCE LIST
CASE STUDIES
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BIOGAS PLANT 250 KW RASTEDE

02.2020 40

Target: Alternative feeding:  Replace maize through grass

Company presentation - Weber Entec

Location Rastede

CHP 250kW

Ultrasound power 2 kW

Feedstock

Maize silage, 

Grass, slurry, 

manure, GPS
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BIOGAS PLANT 250 KW RASTEDE

02.2020 41

Base line: Maximum possible feed of 

grass is 4 t/d before getting problems 

at the biogas plant. 10t/d cheap grass 

are available

Result: 

1) 10 t/d of grass can be fed now

2) reduction of feeding costs: 25%

3) Oparation of the biogas plant  

without any problems

Company presentation - Weber Entec

Input before and after installation of ultrasound
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BIOGAS PLANT 1250 KW GROSSENWIEHE

02.2020 42

Target: Reduction of viscosity, saving of substrate

Company presentation - Weber Entec

Location Großenwiehe

CHP 2570 kW

Rated power 1250 kW

Ultrasound power 12 kW

Feedstock

Maize silage, 

Grass, 

Grain-GPS
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BIOGAS PLANT 1250 KW GROSSENWIEHE

02.2020 43

Result: 

Several improvements to the biogas 

plant increase efficiency.

The overall process stability is 

improved. This leads to less down 

times at the biogas plant.

The heating network can now be fully 

supplied by the biogas plant in winter.

Company presentation - Weber Entec
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BIOGAS PLANT 716 kW 
BIOENERGIEDORF JÜHNDE

02.2020 44 Company presentation - Weber Entec

Jühnde is Germany‘s first bio-energy-village

► Founded in the year 2005

► 30.000 interested visitors until now

► Only in Germany 150 villages followed this model
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BIOGAS PLANT 716 kW 
BIOENERGIEDORF JÜHNDE

02.2020 45 Company presentation - Weber Entec

Bioenergiedorf 2.0 Concept

► Winter flexible heat-led / spring and summer flexible current led

► ORC-Plant

► Ultrasound disintegration machine

► Heat storage

► Gas storage

► Additional silo

Aim: In the future, 162 households are to be completely supplied with heat generated from 

renewable energy according to demand.
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BIOGAS PLANT 716 kW 
BIOENERGIEDORF JÜHNDE

02.2020 46 Company presentation - Weber Entec

Aim of ultrasound disintegration plant : 

► Higher gas production

► Improved flow properties of biomass

► More stable biology

► Decrease of energy consumption 

► Less wear and tear on pump and stirring aggregates
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BIOGAS PLANT 716 kW 
BIOENERGIEDORF JÜHNDE

02.2020 47 Company presentation - Weber Entec

Location D-Jühnde

CHP 716 kW

Ultrasound power 4 kW

Feed stock

Maize silage, 

schredded 

crops, manure
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BIOGAS PLANT 716 kW 
BIOENERGIEDORF JÜHNDE

02.2020 48

→ The guaranteed performance improvement was clearly exceeded and the performance proof provided by 

an independent 3rd party laboratory.

Company presentation - Weber Entec

Result: 

► 15% higher gas production

► Improved flow properties
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WWTP– ALTENRHEIN SWITZERLAND

02.2020 49

In the year 2013 a test plant with 2 kW ultrasound power was integrated at a Swiss WWTP 

with 80.000 population equivalents for a test period of one year. The effect of the ultrasound 

disintegration on the organic degradation of different substrates should be proved.      

Company presentation - Weber Entec
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WWTP– ALTENRHEIN SWITZERLAND

02.2020 50

After one year of testing, the full scale implementation with an ultrasound power of 12 kW for 

treating digested sludge and co- substratum takes place in the year 2016.

Company presentation - Weber Entec
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WWTP– ALTENRHEIN SWITZERLAND

02.2020 51 Company presentation - Weber Entec

WWTP Altenrhein
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Result: 

► 17% higher gas production

► Improved flow properties

► Reduced sludge
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BIOGAS PLANT 250 kW VREDEN

02.2020 52

Aim: The generator was operating only 

at 75% load. Target was to 

achieve 100% of generator load 

by reducing retention time. 

Afterwards successive substitution 

of maize silage with lower value 

like grass.

Company presentation - Weber Entec
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BIOGAS PLANT 250 kW VREDEN

02.2020 53 Company presentation - Weber Entec

Location D-Vreden

CHP 250 kW

Ultrasound power 2 kW

Feed stock

manure, 

maize,

silage, grass,

corn
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BIOGAS PLANT 250 kW VREDEN

02.2020 54 Company presentation - Weber Entec

Solved COD Generator power
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BIOGAS PLANT 250 kW VREDEN

02.2020 55

Result: The generator operated at 230 kW after 3 

months (now under full load). Maize silage 

could be reduced and substituted by lower cost 

substrates.

Company presentation - Weber Entec

> 20%

190 kW

230 kW

8.300 h/a

332.000 kWh/a

70.000 €/a

2.490 €/a

7.500 €/a max.

14.000 €/a

53.500 €/a

Higher yield

Power before

Power after

Operating time

Energy gain

Monetary gain

Op. costs

Maintenance

Depreciation (5 p.a.)

Profit

Data



weber-entec.com02.2020 56

BIOGAS PLANT 395 kW KLEVE

Aim: Increase of biogas yield, reduction of feed stock (maize silage)

Company presentation - Weber Entec

+25% +55% +35% +25%

Location D-Kleve

CHP 250 kW

Ultrasound power 2 kW

Feed stock

manure,

maize silage,

poultry manure
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BIOGAS PLANT 395 kW KLEVE

Result: The generator operated at 

450 kWh instead of 395 kWh 

before.

Company presentation - Weber Entec

+25% +55% +35% +25%

Batch-Test 30 Days
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BIOGAS PLANT 777 kW TECHENTIN

Aim: Increase of biogas yield, reduction of feed stock

Company presentation - Weber Entec

Location D-Techentin

CHP 777 kW

Ultrasound power 4 kW

Feed stock maize silage
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BIOGAS PLANT 777 kW TECHENTIN

Result: 

22,8% higher biogas production

Company presentation - Weber Entec

Batch-Test
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BIOMETHANE PRODUCTION PLANT 
KÖNNERN

Aim: Increase of efficiency – More biogas, less feed stock

Company presentation - Weber Entec

Location D-Könnern

Biomethane 

Nm3/h
150

Ultrasound power 4 kW

Feed stock

maize 

silage,

liquid 

manure
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BIOMETHANE PRODUCTION PLANT 
KÖNNERN

Result: 

More than 12% higher biogas 

production

Company presentation - Weber Entec

Batch-Test
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BIOGAS PLANT 250 kW RASTDORF

Aim: Preparation of the difficult substrate mixture

Company presentation - Weber Entec

Location D-Rastdorf

CHP 250 kW

Ultrasound power 4 kW

Feed stock

Cattle and 

horse 

manure, 

maize, catch 

crops
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BIOGAS PLANT 250 kW RASTDORF

Result: more homogenous substrate, reduced viscosity

Company presentation - Weber Entec

Feeding VS after installation of disintegration plant in 7-days average
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BIOGAS PLANT 999 kW MAGLIANO

Aim: Increase of efficiency – More biogas, less feed stock

Company presentation - Weber Entec

Location
I-Magliano 

i. d. Toskana 

CHP 999 kW

Ultrasound power 6 kW

Feed stock

sorghum,

maize 

silage,

field beans,

oats,

clover,

pasture 

grass
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BIOGAS PLANT 999 kW MAGLIANO

Result: 

More than 13% higher biogas 

production

Company presentation - Weber Entec

Batch-Test
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BIOGAS PLANT 330 kW ROSENBACH

Aim: Increase of efficiency – More biogas, less feed stock

Company presentation - Weber Entec

Location D-Rosenbach

CHP 330 kW

Ultrasound power 2 kW

Feed stock
Maize silage,

liquid manure
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BIOGAS PLANT 330 kW ROSENBACH

Result: 

More than 21% higher biogas 

production

Company presentation - Weber Entec

Batch-Test
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BIOGAS PLANT 625 KW ELBERFELD

Aim: Improve the pumpability of dry fermentation, less feed stock

Company presentation - Weber Entec

Location D-Bösel

CHP 625 kW

Ultrasound power 4 kW

Feed stock

Maize silage,

Chicken 

manure, 

manure
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BIOGAS PLANT 625 KW ELBERFELD

Aim: Improve the pumpability of dry fermentation, less feed stock

Company presentation - Weber Entec
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WWTP– MOSCOW, RUSSIA

Aim: More biogas, reduction of disposal costs (less sludge) 

Company presentation - Weber Entec

Location RUS-Moscow

Population 

equivalents
12.000.000

Ultrasound power
2 kW test 

plant
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WWTP– MOSCOW, RUSSIA

Result: The plant operator bought a test plant from Weber Entec. A laboratory in 

Moscow carried out tests and wrote a final report. An increase up to 17% of the gas 

yield of the ultrasound treated samples was confirmed.

Company presentation - Weber Entec
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WWTP SINGAPORE

Aim: More biogas, reduction of disposal costs (less sludge) 

Company presentation - Weber Entec

Location Singapore

Population 

equivalents
1.500.000

Ultrasound power 32 kW

Over a period of 8 weeks, various samples were taken and the increase of gas yield of the 

ultrasound treated samples compared to the untreated samples.

A selection of these tests is to find on the next slide.
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WWTP SINGAPORE

Result: An independent laboratory confirmed the average performance increase as 22%.

Company presentation - Weber Entec
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PE 900.000

Ultrasound 

power
24 kW

Customer wanted to improve his plant. Decision for ultrasound disintegration. 

Weber Entec won the tender for delivery of the turn key machine.

WWTP HONG KONG - TAIPO

Aim: More biogas, decrease of disposal costs (less sludge)
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WWTP HONG KONG - TAIPO
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WWTP HONG KONG - TAIPO
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WWTP HONG KONG - TAIPO
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WWTP KAUNAS, LITHUANIA

Aim: More biogas, decrease of disposal costs (less sludge), reduction of the fiber bacteria

Company presentation - Weber Entec

Location LTU-Kaunas

Population 

equivalents
900.000

Ultrasound power 28 kW

Customer wanted to improve his plant. Decision for ultrasound disintegration. 

Weber Entec won the tender for delivery of the turn key machine.
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WWTP KAUNAS, LITHUANIA

Result: A laboratory carried out tests. An increase up to 34 % of the gas yield of the 

ultrasound treated samples was confirmed. Filamentous bacteria were significant 

reduced. 

Company presentation - Weber Entec
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BIOGAS PLANT 
THAILAND

02.2020 85 Company presentation - Weber Entec

Location TH - Surat Thani

Ultrasound power 6 kW

Feed stock
POME, 

Decanter cake
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PALM OIL – BIOGAS PLANT 
THAILAND

02.2020 86 Company presentation - Weber Entec
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BIOGAS PLANT 
THAILAND

02.2020 87 Company presentation - Weber Entec

Result: 

► 11% higher gas production
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Weber Entec GmbH & Co KG
Im Ermlisgrund 10
D-76337 Waldbronn

Your Weber Entec Team

T +49 (0) 72 43/ 72 88 980
F +49 (0) 72 43/ 76 55 011
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