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Per Thostrup — 30 years in Biogas — Ms. Ag. Engineer
B0FEY AR

« 1978 — 82 Research and technical development (RTD)
1978-82 W5t MR & & (RTD)

« 1882 — 92 Planning of Biogas Plants and RTD
1882-92 L)<, 1] FMIRTDHIFL LI

« 1992 — 97 Design of Biogas plants (and RTD)
1992-97 WS 1) Wit CFIRTD)

« 1997 — 02 Build of Biogas Plants
1997-02 LML) Ky

« 2002 — 09 Operation of Biogas plants and repowering
202-09 W) L) HisAT A i

* Present: CEO of
HAE - CEO
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Main components of a Biogas Plant
YR K EEAR
rL De;ulphul‘isaﬁ‘m
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Input and output influences the design
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Input material and normal conversion efficiency

N JEA L IE 35 86 £

Type of material Conversion efficiency
JE R R 2R Y FAL A

Fatty material >90 %
Ji W 2 S A4 ek
Sugar >90 %
i
Proteins 50 — 70%
=P
Cellulose 30-50 %
TYER
Mixtures 40-75%
REY

The input matrial can be anything from solid to liquid
which has great infuence on the pretreatment and the

energy efficiency.

B AL AT DU AR BB IR AT 0 5T, 11 i A\ A0 J50Ox T BRI B 2

AR FE
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Pretreatment of input versus energy efficiency

B\ W) B I FRAL BEUR BE PR R R

* Mechanical treatment: mazerators, Gives normally a good effect and is

shredders, hammermills, blenders, needed but must be compared to the
squeezing energy consumption
DUBRAEIR: BB, SR, BLAE, MR ygipb s pe e A BB IRI R, (R A% 18 RE S
« Temperature / pressure treatment THAE
WS R b 3 Is a question because of the high energy
«  Enzymes consumption
it PRI BRIV AE R, DRI 22— [ il
« Hydrolyses Is still in development
KA AEERTIFNEE
«  UV,IR,magnetic,ultrasound Biological acidification is the most
UV.IR ik, B efficient and should nearly alwas be
considered

RN R N B AN, S T 8
For all methods the capability of physical handling is more important —
also the impurity handling for the selection.

FERTA A, YBEAL B S B, R R B R B AR
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Digester efficiency, process temperature and heat loss
THARE, TR R NI e

* Process temperature: open question but latest investigation shows a range
42 — 44 *C, see next slide.

AR AL H LA A, B ROAE AR ] 2 42-44 °C, WL N — LK Fvs
 Heatloss:

PR

— Transmission from digesters: No general rules as it depends on the cost

of the heat but in all casses an insulation is needed in order to achieve a
stabel process. Year variation

AT % VA R E RN, DX e B TR B, (B T sk
ISR, TSRS . BEEAR

— Heat exchangers: heating without recovery simpel, especiale at
mesophile temperature. With recovery it becomes complex — separate

attention needed.

P i IAVBIEHE P, Rl IRA R . AR T e R]
e, T DL A 5o - T 22 DR A o



GTZ-Workshop ,,Biogas-Plant-technology planning*, Beijing ..

Module 2a: Energy efficiency of MLBGP projects—Energy balance o qanized by KNOTEN WEIMAR GmbH Q.

Temperaturabhéngigkeit der Enzymaktivitat
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Temperatur in Grad C

rot = Enzyminaktivierung, blau = Arrhenius-Abhdngigkeit der Reakti-
onsgeschwindigkeit, schwarz = daraus errechnete Enzymaktivitit

Folie 7 M.Sc. Ag. Engineer Per Thostrup — www.NordicBioEnergy.dk - Denmark 22.-24. Nov. 2009
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Hygienization — heat demand increases
PAEAAL BB N AT K
* General EU rule: 1 hour at 70*C — higher heat demand
RECER B I FIN S 70 °C 1 /NI - A i i sk
* Pre - or after hygienization?
et DAL EIL 2 fa A AL B
« 3tank -, 2 tank-, 1 tank system or continious?
INHAE, 2MHA, MRS ARGIEEIELRG?
« Alternatives to 1 hour 70*C: thermophillic process, long retention time or lang after
storage.

AKHLIA/NET0 °C, Maf SR mrildad B2, AR it B I 1) s A A T 1)
Note 1: today heat exchangers system can be got which reduce the
extra heat demand to near zero

FERL: BUAE AT LA B SCEUEo M In R o F ) RS R 4 T

Note 2: before designing a hygienization system it must be fully cleared
with the authorities (the vet’s)

HE2: st — A DAENRGE AT, LITH L FIAIOE
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Heat and electricity demand for 1 MW MLBGB

1 MW ORI H) R AT g 3K
feed 10 m3 per hour and 450 m3 biogas per hour, 52 *C process
BEEL0 m3EE/NEF, A4 450 m3 AR/, TR RE52 °C
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Heat demand Electricity demand
;ﬁhagﬁ»jg\‘ %ﬂa;jg\

«  Transmission digesters « Agitators (1 w/m3) 50 Kw
TH A ) AT 1% A 50 kW
Summer 25*C: 40 kw *  Pumps 12 kw
KK 25°C 40 kW R 12 kW
Vinter -10*C: 90 kW « Biogas buster 3 Kw
A K -10°C 90 kW WA 3 kw

« Heating input, pipe loss «  Pre-treatment/storage: 10Kw
PN, ETENHE THOAL B /i ek 10 kW
Using recovery T=20 *C *  Ventilation /biofilter 5 Kw
[FCiE B T= 20 °C SGIWAG s 7/ 1R 5 kW
Heat needed: 250 Kw * General 5 Kw
PR K 250 kW A, 5 kW

* Lossin biogas: 25 kW « Total: 85 Kw
G/ RIAP T 25 kW gt 85 kW

* Heating biogas: 10 kW «  Energy for transport ??7?7?
A 10 kW fEihfeE? 2 2 2

+ Total: 330 - 380 kW
3t 330-380 kW
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Energy balance for 1 MW MLBGB
1 MW RIS Re e

PEEES =
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feed 10 m23 per hour and 450 m? biogas per hour, 52 *C process

BEEFL0 m3kE/M, A2 450 m3 R/, RERER 52 °C

Energy content in input material (10 m3/h) 3800 kW

W JGUEH ReE S (10 m3/h) 3800 kW
65% is converted into biogas 2500 kW
65% AL ED) S 2500 kW
Potential to utilize / loss 1300 kW
AR FE ) RE 5 1300 kW
Electricy produced @ 40% efficiency 1000 kW
HL 7 E @ 40%%0% 1000 kW
Heat produced @ 50% efficiency 1250 kW
W E@50% 5% 1250 kW
Loss in cogen unit 250 kW
Cogen It 1 #E 250 kW
Electricy consumption 85 kW ~ 8,5 % of produced
HL T FE 85 kW */Ef8,5 %

Heat comsumption 380 kW ~ 30 % of produced
AT FE 380 kW /£ 130%

Note: example is not a best case scenario
TR BlrA S — D EIFTEL
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How to improve energy balance
AV TSN ]

1. Highest potential is to increase biological conversion rate
BT R R AR R R R
2. Toreduce the losses at the cogen unit.
[ Cogen o v E 1 #E
3.  To reduce the elctricity consumption
BEEAT L 9k
4.  To reduce the heat consumtion.
BEEAR A 01
NOTE 1: which of the 4 gives the best economic effect must be calculated separately
Wl XA VP T L5, B A
NOTE 2: Transport to and from is a separate topic and must also be taken up — Energy
consumtion and GHG.

W2 R AR M AN R, DR B2 - REETHFE LA = RN A
NOTE 3: Greenhouse Gases must also be taken into consideration when taking improving energy
efficiency

TEES: EAEERCE, WA & =R
Thanks for your attention
SR RS ORTE
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