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沼气生产的原料：小麦秸秆、动物粪便。
生产和生活垃圾不可以作为沼气生产的原料。具有较高经济价值的农作物不适宜用作沼气原料。



Biogas Production — Feedstock Municipal Solid Waste
D000—D000000000000

B Feedstock: Organic fraction of municipal solid waste

FEREORE 3T AR T AR Y A HLER 40

Impurities: Metal, plastics, stones ... 778 W2 €& Bk A3k
Bunker #/8&  (VH<Mh)

Manual sorting out coarse matter (optional) A T2 AHREYI v (RT5E)
Crushing JFURM it

Separation of metals 484 &

Sieving it

Removing inert particles [§2<15 M fikr

Separation of inadequate components => waste /&G 1E i ——hid |
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沼气生产——以城市生活固体废物为原料
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Biogas Production - Digestion¥H# < &4 7= — — & T

Biological degradation of organic compounds in 4 steps:
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Activity hampered by own metabolites
Ambient conditions in a digester are a compromise
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水解细菌把大分子变成小分子，产酸细菌把小分子转化成乙酸、氢气、二氧化碳，产甲烷菌将乙酸转化成甲烷


Biogas Production — Feedstock Benchmarks
BARAET——ERIFERPE iR

Feedstock properties/FlHER: -

B Fresh matter/58} (FM) [kg]

Water content/K& & (FM 5 tbo) [kgH20/kgpm] &
Dry matter T (DM) [kgpm/kgFm] il
Organic dry matterG ¥4 itie (oDM) [kgopM/ B
kgFml

Density substrate (p) [kg/L] ~ 1)U}

Specific gas yield B4 HI(YGas) [LGas/

kgoDM, inl ‘ ‘
B Methane concentration %k % (ccHa)

[Vol.-%] B
Availability n] 174

® Own premisesH & 5544 [to py/ha*al
m Delivery contracts iz#i 514 [to pp/al
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Biogas Production — Scheme Biogas Plant
AR —— B LRRRE

B HRK. TolkE CHP pubrlic electricity network
ogood oot
biogas heat & electricity

=R T l*ﬂﬁ[‘éﬂl HLRE

fertiliser digestate post digester digester

HEN HEN O0oog 0o

source: http://www.eon-bayern.com/pages/eby de/

Dienstleistunqen/Waerme/Bioqas/BioqasanIage Schwandorf

energy crops
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公共电网
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热电联产技术
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化肥
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沼渣    
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能源作物
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沼气池
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原料加工


Biogas Production — the Core
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Biogas Production — the Core |
HRETF—ELZ

Dgalgpip'e] D D D D Substrate Biogas
concrete reactor
o gas
ercolate distributor g
D D D perc?tlaar:E " Y0 i 2 gate
d s
Mixer igester
HP :
Ly 000 o
BEKON Dranco .

Dry Fermentation:

TR

1. XS 7K AR JFR A

2. Z MR R VL LASRIEIR SARW = 4= ARIIE
HA

3. A= iR A 4 Ty LT IR A Ve & AR

4. W NT. (BOHI) R5e RTIRA
FFETE I HEH

5. T¥E & FNEIE LI 4E & H A 7]

source:“Biogas", Top Agrar
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气体管道
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反应池
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阀门

Zhaos
打字机文本
过滤器
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搅拌器
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底物
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泵
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剩余的产物
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沼气


Biogas Production - Digestion¥8 .4 7= —— K ¥

Benchmarks for biogas production

THAE TR

B Usable volume digesterid it il AR (VR) [m?]

B Mass flow feedstockZ®: i 5B i =i = (m”) [kagm/d, kgopm/d]

m Dry matter feedstock T E AL H B LLE (DM) [kapm/KgEM]

m Dry matter in digester T HEAEH <t H 1 L H (DM) [kgpwm/kKgeml, 0.05-0.15

¥ Organic dry matterf5 1/l T2 (oDM) [kgopm/kggMmI, ~ 0,05

m Retention timef& FA I [E]( ty) [d], 20-100 )

B calculationit&: t, = VR*p/m’

B i SR | Always check
Minimum 20d#z /20K e both paramters!!

B volume loadi AMAFL(Ly) [kgopm/(MBR*d)], 1-20 IR 225 I

m calculationiF & Ly = m*oDM/VR \ 4
Maxima#fix % : maize silage £ K FH ¥} 3, manure Z{#5, waste JEF 4120 kgopm/

(MR*d)
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Biogas Production - Biogas
AR
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Qoo0o0o0000000o00o0o0ooon Elemental sulphur formed by
bacteria which digest H,S

Biogas CompositionfBS s | _
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细菌可以产生硫单质，这种细菌可以吸收硫化氢
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Biogas Production — Biogas Converters

BT —— R

Micro gas-turbine Pilot injection Diesel engine
AR S EAL SIS i asnl)
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BiogasProduction- Power
RGN

Benchmarks for energy production  REJEAE F=hri:

Biogas productionifi“T/ET” (V' gas) [M3/d]

HEL Vo = m*0DMAY e

BE BT (P asm) [KWh/d]

A P = Vg *Cena*Hicra

Net calorific value methane /#7418 HH 4iHi, CH4 10 kWh/m3N
HHE (Prsy) [KW]

D Pagy = Pag™ Nuyy/ 0,9 J1 12530
Electrical efficiency # 3% CHP 35-42%
EE (Pau) [kW]

& Puogy=Puas™ Nuoy/ 0,9 H 259
FARLFE CHP 45-55%
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Biogas Production — Energy
HAAET” - BeiR
Benchmarks for energy production  REJE4E F=bri:

Energy, electric FLAE(E 44:) [KWh,/a]

PR By = Py ™NimaxcE e gy

Full load hours /#2747 (h,5) (/@] E 4 2dP 1 5,
Auxiliary power #5.8) HBEE 1 5, ) [KWh /@] ~ 3-15% of E ;4
OO0O00o0oooboobooboobodgbodgbdnd
R (Ege) [kWhyy /8]

3R Epge = Poy™NmaxE s sy

Full load hours J##(#%{(hmax) [h/a] E /P

PARD)

a] < 50% of E sz
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辅助电能（在生产沼气的过程中投入使用的电力）


Biogas Production — Digestate

ST ——HER B
m Utilization of digestate to be done preferably in the most cost
effective wayyB & HIF FH &0 AR A & AR 3 4 1 7 ok 58 ik
B spreading on agricultural land most common method ¥4 3 R U 4 H
s i B

Power of biogas plant

Digester residue productioniE<ithk¥#E4£™ Application area

B R I [t/a] R7 Y5 [hal
500 10 000 200
1000 20 000 400
8 000 160 000 3200

B Sometimes not possible to spread without any treatment

because: 1Mo 2o AV FAI 4214y A oL PR A i

B The maximum allowable fertilizer concentration of the

soil is reached & H R LA g AERL B /2 — B

B Sanitation is necessary {543 H A4
® Too many heavy metals or other hazardous components

R T 6 6 K i 4 R L S
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Biogas Production — Digestate
AT ——HER A

Essential objectives of digester residue
treatment are:

AR R AL ) EE A H R A2 -

¥ Export of nutrients &M (1LAE) HEH

B Saving storage and transport costs {745 iz ¥ fl i 77 14 2%

B Selling treated products (fertilizers, compost, pellets)sH & L5 H ™
i (FBHES HEAE. i)

Wl DR PR )2 i)

¥ Pathogenic activation Ji &

¥ Emission of pollutants 75 441 A HEKL
B \Waste and waste water JZEA1E /K
¥ Odour Fik...

\
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Biogas Production — Digestate
BT ——BEE AL

Digestate treatment — processesif & —— T ¢

AN T WAL R FEH

Precipitation with

Centrifugal separation SR Drying/t+
BV ES {56 FH BRI 5
: Precipitation Stripping ammonia
Membrane separation . PpIng
it with MAP{g 1 O
JLTE Evaporation <t
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Biogas Production — Digestate
AT ——HER A

Screw press separator

W s IR B e

input
digester residues

! vibrator

overflow oL O | &9 .~

e X perforated  adjusting
17

j_- . basket SCrew
gear motor ‘

. © an,
s “‘_’L
o -|F -}
; ! o
’ E ‘ I"H [ = | AVWZAN
p——— LA T 4 - [UTS Products GmbH]
— - . | outflow
scparators SCrew ¢jection = "‘ solid phase
cage / controller l I
S/ outflow damper
// liquid phase resistance
1

T
[UTS Products GmbH]
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Biogas Production — Digestate

HRAET” —— BRI H

Decanter centrifuge

El\m% JLJ mtanon
2000 == drying zone = N
devider  Infeed tube conveyer screw
overflow ’T i ag
welr ‘r — _—

e el |

’ Y suspension

drum

fcentrifugate ¢ solids

Source: modified after HEMMING & WAGNER (2008)

[Fa. Spaleck Oberflachentechnik GmbH]
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Biogas Production — Digestate
AT ——HER A

Filter presses — Belt filter press JE3EH] - A= EIEH]

/
[Fa. Passavant Geiger GmbH] [Fa. Passavant Geiger GmbH]
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Biogas Production — Digestate
AU —— R AL
Ultra filtration process IS

Him
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Biogas Production — Digestate
BT ——ETER R

Solar drying with the _electric mole” KPFHFET I ——<HRZE"

=== =

=

[Fa. Thermo-System Industrie - & Trocknungstechnik GmbH]
[Fa. Thermo-System Industrie - & Trocknungstechnik GmbH]
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Biogas Production — Digestate
BARET —— T BT T

Drum drier SR TRes

[Fa. Dérfler GmbH] - [Fa. Dorfler GmbH]
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Biogas Production — supplementing information
BRET—4 e

Urban waste for biomethane prid injection and transport in urban areas

| wwwutbanbioges eu

Good practice projects
for biogas production from waste, upgrading and

THE hi-ﬂg as utilization
handbook

Sustainable Heat Use
of Biogas Plants

Science, production
and applications

A Handbook
Fodbys2 g Sirrbar Vellinger, josr iy Mgy w;,,;::j;nlfz
and Chapid Raxser
BIGGASHEAT
Zi Fraunhofer
Ha st Wi IWES
]
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GUIDE TO BIOGAS |1

Biogas Production — supplementing information

£ Biagas Channel |+

annelcomy en-us/ home zap

Guide to Biogas

ed Staes) [

obil 22,
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Biogas Production — supplementing information

HAUEF—— TR

Infraserv Hochst

integrated waste (water)

treatment ﬂ
/‘!-

video _//
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Short Term Training Biogas
HARAR

Do you have Thank you Fie

_any questions? __r your attention.

TR
i o |'I i y iy
[Copyright: Schmack Biogas AG]
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Short Term Training Biogas
HARAR

Contact:
Uwe Hoffstede
Fraunhofer IWES
Division Bioenergy System Technology
Konigstor 59
34 119 Kassel, Germany

www.iwes.fraunhofer.de
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