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ULTRAWAVE3SBIOSONATORFOR IMPROVEMENT OF BIOGAS
PRODUCTION ON FARMLAND BIOGAS PLANTS (FBP)

EnseFBP, Germanyz Case $udy

I. Specifications of the plant

Plant size Power capacity 3556 MW

Power production: 2000MWh/a

3Main dgestersa 1,880 m®/ 1,880ms3 / 5650m3
1Seconday digestersa5.650 m?3

1Storage tank 38.000 m®

MaizeSilage, Liquid Manure, Ground Ear Maize,
Sugar Bet, Dry Chicken Mnure, Whole Crop
Silage
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Substrates

Il. Objectives of thehigh-power ultrasound installation
9 Intensfication of the anaerobidigestion process
1 Increase in power production
1 Substratesavings

lll. Installation of the BIOSONATOR
I InDecember2015a BIOSONATOR4 ULTRAWAVE&igh-power ultrasound systemgach with
5kW power, thusin total 20 kW power) has been installed
f Partial flow treatment (3.6n*h) from the secondary fermenter anecirculation into the main
digesterlin automated 24-hour operation(seefigure 1).

IV. Phases of operation

Theanalysishas been divided intthree operating phases:

f P1: Begining ofthe data recordingrom ' of November2015to 29" of Fetruary2016
(commissioningof the BIOSONATORN 10" of December2015)

1 P2:Step-by-step emptying of the secondamjigesterand thestorage tankfrom 1* of March2016 b
30" of April 2016 BIOSONATORN continuous operatioh

1 P3:Resumptionof the undisturbed biogas plant operation and reductiontbé plant power capacity

1



~&/\\ : 7 » Brékeland & Schatzl GbR

from 2.6 MW to 1.6MW (heatoperated summer operation) bgstepwise reduction othe feeding

V. Results of the high-power ultrasound installation

T

Increase in the specific power production by relatively 18915 MWh absoletper ton of organic
dry matter; the analysis of the company Ultrawaves serves as the underlying(lddtaratory at the
Techncal University of Hamburg; seefigures2, 3and 4).

Increase of the actual power production by absolutely 5 to 7% compared to the theoretical pow
production (data basis the evaluation of EnseBiogas GmbH & Co.K@uotient of actual power
production/ theoreticpower production); see figures 4 ad 5.

Improvement of the biogas quality by increasing the methane cont®n? % geefigure 6).
Reduction of the viscosityf the biomass suspension in tieain digesters (up toelatively 57%see
figures7, 8 and 9and in the secondy digester(up to relatively-44%, see figure 10). The material
more capable of being pumped and the stirring times of the agitators may be reduced.

More stable operation of theibgasplant and less disturbance when extcéing fermentation
residue in comparison with previous years.

VI. Summary and feasibility analysis

T

T

T

By operating theBIOSONATOR, theactual current output orenseFBPis increased by an average
0.15MWh per ton of organic dry mattéed to the pant or5.45MWh/drespectively The additional
electricity revenue leads to a significant improvement in profitabillfjpe amortization periodis
approx.3 years fothe investment made without taking into accounié increase in methane
content.

Consideing the increase in the combustion capacity due to the increase in methane content, th
amortization period is reduced by another year to apprdyears.

Due tothe fact that the operator was very satisfied he decided to install two more-pigher
ultrasound systems in his plant.

SONATOR
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Figurel: Plant scheme of the FEFAseand ntegrationof theBIOSONATOR
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Figure2: Organtdry matter content of the substrates used and theutated monthly mean values foet
guality of the main substrateaizesilage
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Figure3: Feeding of organic dry matt@mlatile solidsand total production of eleatity curing the three

operating phasesasidered
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Figured: Increase in the specifioweryield by using the BIOSONATOR in comparison to the period without
high-power ultrasoundisintegration as well as the theorett poweryield

Figureb: Enfancement of th@ower produton compared to the theorepower production



