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Per Thostrup — 30 years in Biogas — Ms. Ag. Engineer
MEESATILRI304E 72

« 1978 — 82 Research and technical development (RTD)
1978 — 82 W AIH A K E (RTD)
« 1882 -92 Planning of Biogas Plants and RTD
1882 — 92 V) I RIFIEL AW F
« 1992 — 97 Design of Biogas plants (and RTD)
1992 — 97 R Bk MU T 5T
« 1997 — 02 Build of Biogas Plants
1997 — 02 VA< #iE
« 2002 -09 Operation of Biogas plants

2002 — 09 VHS) #fEiz
* Present: CEO of

AT



http://www.nordicbioenergy.dk/
http://www.nordicbioenergy.dk?ceo/
http://www.nordicbioenergy.dk?ceo/
http://www.nordicbioenergy.dk?ceo/
http://www.nordicbioenergy.dk?ceo/
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Coupling between biogas production and use
VA S AE P AT R

« High availability only occurs when produced gas is used
HA P HE A DA A A B B AR S s
« Biogas storage (big) only partly solve the buffer problem:
A DR 70 A R 2 1 )
— Lost electricity production cannot be recovered
UK 1) HA BE 2 A REE i A 52 £
— Engine often fall out at full gas storage
RANWAETAAEAFIE T Bt 2 R A%
« Better solution is: ¥ 41 R T 42
— Digesters with high value input dosing — can quickly regulate biogas production
S U EL 5 7R B o 0 LI B BT RV
— Several engines instead of 1 or 2 -1 full back up engine
JUAN B A & R A 1824 -— A2 R a8 FH I
— Small biogas storage —
BUNH AR A
— Boiler can be avoided — portable boiler for start up.

St il DURE S -t R AT, U2 R s BUsE 1A b
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Biogas conditioning — a precondition
A TAL B -— AN e 4 A
* Trouble free engine operation only when:
TP bG R AMERAVE A AELL B A1 A4 fetg S il

— Particle free biogas else scaling in the gas inlet system — mail
function of security- filter and valve

ARG, AR A0 -2 Rk Dy Re -1l B 1 1)
— Low content of H2S and halogens (Cl and F)
H2SH1 X1k #)(Cl and F) & 42>
— Moisture content <70%
MEEE<70%
— Temteraure max 45*C
il 5 3 =i £ 45°C
— Prepressure constant and in the range 70 to 120 mb
FeE s J1/E70-120 mb:2 [H]

KNOTEN®
WEIMAR
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Biogas conversion into Electricity and Heat — Go-gen units
VS Ak HLRE FI i BE-Co-gen i ot

Gas engines — large <> several small (pictures)>43%

SR IP-BEREI€> —N ) (LED ©>43%

» Dual fuel diesel engines: small engines (pictures)—>45%
BURELSEMI K S NRBIIL CHLIED >45%

« Gasturnines: Capstone and the like (pictures) 233%
AmEel: E RBREITP TR >33%

« Small steam boiler + steam turbine—>28%
N ZEV R P+ 2KV R L > 28%

« Go-gens in comming: Go-gens 1E7E & &

— Oranic Rankine Cycle, ORC machimes
AP E R, ORCHLAS

— Sterling Engines
e B

— Mixed steam power plant (= 60%, lesa-maschinen.de) in RTD
BEAZER KM (260%, lesa-maschinen.de) 1EAERTFT K J&
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Big Biogas engines KIF¥H S R EIHL eI
e . -

8 400 KW to

3000 kW
400-3000kW

Electric

Efficiency
42-43,5%
1£42-43.5%

i
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Small Biogas Englne /NHTY /—T,Ziz)ﬂﬂ

KNOTEN®
WEIMAR

Co-gen package ca. 200 KW Co-genfE%:7E KA%E200kwW
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Small Biogas Engine /NI ﬁ?’yjzjjjﬂ WEIAR

Package
N 200 kW

CO-gentEdt
200kwW




E————
% i < B

= =1

|

KNOTEN®
WEIMAR

GTZ-Workshop ,,Biogas-Plant-technology planning, Beijing ..ii¥ —iugs
Module 5a: Efficient power generation and heat utilization

Dual fuel diesel engine XUSE}LEH K EhHL

Dual fuel diesel
Biodiesel + Biogas
265 kW, eff: 45%

KURFELSE
L SE T+
M=

265kW, %
. 45%

I s
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Use of electricity
FEL E ) 43

* Network experts is asked—depends on country / location
3 e K ik -k [ S A0 X A [R] i A [7]
« 3 basis concepts for 24 h operation:
24/NISHRAEIR 3N BEAME S
— Sell all elcreicity produced and buy all used
Most expensive (2 transformers and 2 meters) but most flexible
8 T AT AR B L BRI B S PAT RAE H HLfg, K2 BUIR Bt (2 4#ie B H2K) HE R
T PR AR o
— Sell the net electricity produced: produced — own consumption
Cheaper but only recommeded where there are no rev. Tarif
[ B DO S22 R AR P PR LR AR - B OV SR AR e A U A B A ORI Il X
— For own consumtion / Island mode: very seldon possible
O PN AR IR
«  Peak hour generation: #2 & & HLR0%
— Generally difficult as storage of biogas i expensive
—ORUHRIAME, B v A i B 5t
— Could be very profitable with a combination of base load and peak hours generation.

Requiere more engines, a big biogas storage and a controlled variation in biogas production
throughout the day (separate high value feed line)

JEIAR R ANGE SN B A GG R AT B2 AN, — DRI U AR
B, JF R BN (BRI R EED

KNOTEN®
WEIMAR
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Use of Heat — Basis concept WEIMAR

A~ . i
FRHEA - S A Biogas digesters

Hygienization
Prestorage
Pretratment
Aftertreatment
Sevice buildings
Factories

Living houses
District heating
ORC generation
AR T B R i A B
A7

Fab

J& Ab B

AR

T

Je AT 18]

X 35l 4

ORCH: =

Co-gen unit
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Use of Heat — Temperature management
e FH -

« Go-gen unit (90/70*C) demands a low return
temperature, max 70*C and no temperature peak in
return water
Co-genH.7:6(09/70 °C) 75 & — MK PR AL, & =70 °C, FFH[A]
Uit ZK R il JEE AN BT 21 AR it B2

« By all heat consumers must be secured that return
temperature is max. 70*C and no temperature leak
W ASRUE A B AR R A 268 B A [l B B =S 270 °C, I HANIE
B O T

« Dump cooler (air cooled or cooling tower) is only security
for acheiving <70*C

R E (AR REE AR DIPRUER FEAET0 °CLL T

KNOTEN®
WEIMAR
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Use of Heat — Hydraulic management
WEEA K T E BRS¢

KNOTEN®
WEIMAR

Many problems comes from hydraulik problems in the

hot water system

R 2 A A T HOK R GE T (7K 1) i

« Each producers and consumer of heat must have free
access to the water flow it needs, also when there are
more on/off consumer circuits (like digesters)
BEASPVRE R A 77 2 RV 2l 2 1A 0 20 AL 7K TR I RE AR BOK, JF
HECH R Z WIS HL g (BRACBERE—FF)

A hydraulik distributer unit is needed — see sketch
i 2K 3o AT E - DL R

* Proper bleeding system — air outlets must be in place

A I Bl R Ge- A0 S I HE H S
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Use of Heat — Hydraulik distributor WelbAR
e -K 334§
Heat accumulator Hydraulik distributor Heat consumption

PVHETH

f Hygienization

¢ Digester

¢ Digester

¢Digester

¢ Digester

District

HHENIER KA oA

.
-
»
>

85-95*C

<70*C

Dump

heating

Cooler

A A A A A

\ 4
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Steam generation and heat for cooling
2RV MARRE VR 2

Steam can be generated from the exhaust (450-500*C)

A DR HE S ) R 4 7 A 25 77(450-500°C)

Needs specialized knowledge and experience

T LR IR IR 22 56 R R

To sell steam can be a good business — distance!!!

HV B 270 — MR EF AT - E AR L L]

Low pressure steam (110*C / 2 bar) gives half of electricity, ca. 20%
but high pressure (20 bar) reduces the amonut down to 10%

K E287R (110 °C/2bar) F=AE—FHIHEE, KHE20%, {HZ & K705
(20bar) ;P2 ERHEEAF]10%,

After steam heat exchanger a normal hot water exchanger can be
fitted.

PHAT, — A oK AT el il BUIn Ak
Heat for cooling: next speaker Dr. J. Clemens
FHRRER R 4]



