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A. History of De Becker Elektrogroep NV

1. Foundation

De Becker Elektrogroep bvba, settled at Asse on a Kidowmetres of the centre of
Brussels was established in 1987 by Ulric De Becker. The activities were situated in the
construction, the assemblingdathe starup of gensets with diesel engines to generate
electricity, applications as stationary emergency sets, mobile sets

In 1988 the first CHP (Combined Heat and Power) unit for horticulture was built. The
CHP unit produced the electricity for assiatibn lighting, the heat recovered from the
engine cooling water and the exhaust was used for the heating of the greenhouse.

2. Period 19891 1994

Between 1989 and 1994 the firm expandedtdube activities in the private horticultural
sector. The activiés in that sector were especially engineering, the constructiomise
reducing enclosures, power switchgear on high voltage and low voltage, control panels,
exhaust heat exchangers and the construction ofkeynprojects with maintenance
contracts.

3. 1994

In 1994 at theimpulse of Elektrabel (the biggest energy supplier of Belgium), the
cogeneration witlgas enginesvas promotedDe Becker Elektrogroep bvba was actively
involved due to their experience and reputation on the Belgian market in d&s tra
Waukesha engines were select for the projects realistdsitime. In 1994De Becker

Elektrogroep NWvas formed due to growth of the firm.
Referenties with Waukesha gas engines

- Bressoux, city heating (3 MW)
- Scheers, greenhouse (2 MW)
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4. Period 19961 1998

In 1996 there was a big change in strategy of the finetead of using Waukesha engines,
Deutz gaengines were used for the cogeneration projects. The choice was based on high
quality, high reliability and very good emperation with DeutMwm. Thetwo times used

for the cogeneration were TBG 616 and TBG 620.

The cogeneration units were installed in two branches: industrial and greenhouses. The
installations installed in the greenhouses were equipped with a codinox, this is catalysator
that changeshe NOX en the CO in the exhaust gases to CO? (Carbon dioxide). This
carbon dioxide is used in the greenhouse to increase the productivityfloitbes or the

tomatoes

5. Period 1998i 2002

In the period from 1998 till 2002, many cogeneration projecte Wweild for Elektrabel :

Industrial projectsvith Deutz engines

- Sobelgragrain drying, 6 MW)

- Inza (milk sterilisation, 1,4 MW)

- Capsugel (Pharmaceutical sector, 0,6 MW)

- Schering Plought (Pharmaceutical sector, 1,4 MW)

Greenhouse projectgith Deutz enmes
- Lauwerijsen (4,2 MW)

- Van De Mierop (2,8 MW)

- Pittoors (2,8 MW)

- Pijl (2,8 MW)

- €
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6. Period 20021 2003

In 2002, De Becker Elektrogroep NV, decided to develop cogeneration units with
renewale fuelslike palmoil, rapeseedoil, animal fat, jatrophaois @ d cooktong oi |
produce green energ@ diesel engine of MTU was chosen for this. The diesel engine

uses renewable fuel for combustion.

A second possibility to produce green energy is the use of a gas engine that uses biogas or
land field gas for coiwustion. For this applications a Deutz or MTU gas engine can be

used.

7. Periode 2003 é

After one year of experiments, the firm decided to invest in renewable cogeneration units.
The cogeneration units are installed in greenholde®ecker ElektrogroeNV take care

of the installation, the fuel and the maintenance. The electricity is sold to the grid and the
recovered heat of the cooling water and the exhaust of the engine is sold to the
greenhouse.

Referenties with MTUWlieselengines

- Hans De Weerdt (2,MW)

- Kris De Weerdt (0,7 MW)

- Jos De Weerdt (0,7 MW)

- Ludo De Weerdt (0,7 MW)

- Beligro (1,4 MW)

- Beninghof (1,4 MW)

- Workshop De Becker Elektrogroep NV (4,2 MW)

Referenties with Deutz biogas or land field gas engines
- Remo Land field gas (6 MW)
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B. Conceptof cogeneration

a. Traditional production oélectricityand heat

In general electricity is generated in a power station and heat is produced by a boiler, this

is called separated production. In the production of electricity in a power station also heat
arises, about half of the energgput. This heat is not used and goes in the atmosphere.
This means that half of the fuel i sndt beei

b. Production oklectricityand heat with cogeneration

At places where at the same time electricity and heatisnegessari t 6 s better t «
a cogeneration unit, also called combined heat and power unit. This means that the
electricity is produced at places where the heat can be used directly. A good cogeneration

consumes less fuel and charges less the environhenseéparated production of heat and

electricity.

SEPARATED PRODUCTION CHP UNIT
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C. Technical details Deutz cogeneratiowith natural gas

Energy data 100% 75% 50%  Units
Electrical power (cos phi =1,0) 1019 764 509 kw
Jacket heat, oilanler and first step intercooler 483 380 271 kw
Exhaust gases cooled to 120°C 725 567 400 kw
Total thermal power recuperated 1208 947 671 kw
Second step intercooler 95 73 52 kw
Energy consumption (1) 2545 1969 1380 kw
Natural gas consumption (Ho31,65 MJ/Nm3)  289,5 224 157 m3/h
Engine water temperature ingoing <=78 °C
Engine water temperature outgoing <=92 °C
Water temperature ingoing second step intercooter40 °C
Maximum resistance inlet air system 5 mbar
Maximum resistance outlafter turbine 50 mbar
Necessary gas pressure adjustable 20 tot 100 mbar
Fluctuation gas pressure <10 % of the adjusted value
Average oil consumption 0,3 gr/kWh at full power
Efficiencies

Mechanical efficiency 41,30 40,00 38,00 %
Electiical efficiency 40,00 38,80 36,90 %
Thermal efficiency incl. 2stage intercooler 51,20 51,80 52,40 %
Thermal efficiency excl. stage intercooler 47,46 48,00 48,62 %
1.1.1. ENGINE

Engine TBG620V12K suited for natural gas. Equipped with turbocha2gaeps intercooler, , speed regulating
valve, multicarburator, electronic ignition, industrial spark plugs, elektester, electronic speed regulation,
engine mounted oil cooler, dry exhaust collectors, exhaust gas compensator, comgeét i@ulation system
and control, double air filter.

Constructor DEUTZ MWM

Type TBG 620V 12 K

Number of cylinders/form 12 V 90°

Speed 1500 rev / min
Bore x stroke 170 x 195 mm
Individual cylinder volume 4,31 liter
Total cylinder volume 51,72 liter
Compression ratio 11,7/1

Mechanical power(2) 1050 788 525 kw
Engine radiation 60 60 60 kw
Nox-emission 140 gr/GJ
Combustion airflow 5296 4052 2794 kg/h
Exhaust gas flow 5500 5209 2904 kg/h
Exhaust gassimperature after turbine 542 551 560 °C
Engine noise at 1 meter of engine 102 tot 106 dB(A)
Exhaust noise without silencers 116 tot 120 dB(A)
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Biogas installation 3 x 620V16K

Container 10m with separated control room
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Platehetexchanger
with pumps for
recovery of engine
coolina water heat

L
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E. Technical details bofuel MTU cogeneration

Energy data Diesel Biofuel
Electrical power (cos phi =1,0) 895 kw 700 kW
Jacket heat, oil cooler 380 kw 297 kW
Exhaust gases cooled to 180°C 275kwW 215 kw
Total thermal power recuperated 900 kwW 703 kW
Intercooler 245 kW 191 kW
Diesel consumption (42,8 MJ/kg) 214 g/kWh

Biofuel consumption (36 Mj/kg) 254 g/kWh
Engine water temperature inigg <=78°C

Engine watetemperature outgoing <=92°C

Water temperature ingoirggecondstep intercooler <=40°C

Maximum resistance inlet air system 5 mbar

Maximum resisince outlet after turbine 50 mbar

Average oil consumption 0,5 %of diesel consumptiont ull power
ENGINE

Engine18Vv2000G63suited fordiesel,quipped with2 turbocargersjntercooler, , speed regulatinit,
electronic hjection elektrastarter, engine mounted oil cooler, dry exhaust collectors, exhaust gas compensator,
complete oilevel regulation system and control, double air filter.

Constructor MTU

Type 18v2000G63

Number of cylinders/form 18 V 90°

Speed 1500 rev / min
Bore x stroke 130 x 150 mm
Individual cylinder volume 1,99 liter
Total cylinder volume 35,82 liter
Compression ratio 16/1

Engine radiation 50 kw
Nox-emission 140 gr/GJ
Combustion airflow 4680 m¥h
Exhaust gas flow 12960 m3h
Exhaust gs temperature after turbine 580 °C
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Enaine cooling circuit
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Silencer and exhaus
heat exchanger
mounted together




