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Krieg & Fischer Ingenieure GmbH Z@
Krieg & Fischer LFE & 1HH PR 2 ]

Krieg & Fischer Ingenieure GmbH

Engineering Office, specialised in Design and Engineering of Biogas Plants
TR AR, L TINF R A LR

Foundation: 1999

&7 1999

Team: 18

7 . 18

Experience: > 20 Years

28 >204F

References: ca. 140 Biogas Plants

2% INEERL1404< 1)

in: Germany, Japan, Netherlands, Austria, Switzerland,

Lithuania, Italy, Slovacia, Canada, USA, Spain,
France, Ireland

1E: faE, HAS, f72, SN,
e, SEBEAE, BORA, mEK,
K, YL
Partner: Japan, Korea,
USA, Canada,

Bulgaria, France, Hungary,
Turkey, Poland, Italy
Spain, Ireland
Z5¥. HA, #E, KHE, mEL, KA,
?2, @ﬂ:%u’ :I:H:;H\:’ I é’ %‘L\j(ﬂ’ @ﬂ]’:gf’ %/J
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Krieg & Fischer Orders at this Moment
(October, 25", 2009)

i Krieg & Fischer [#) % & (2009410 H25H)

in France, Spain, Italy, Ireland, USA, Germany, Panama, Greece, Norway, Serbia,
Poland und Canada.
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Torsten Fischer
*President of Krieg & Fischer Ingenieure GmbH
*Krieg & Fischer T2 117 B A =] 3 i

—>founded by Andreas Krieg and Torsten Fischer in 1999

H1Andreas Krieg#l Torsten Fischer ££19994F Jifi a7

*Education: Engineer for Shipbuilding Construction

e ML TR

*Experience in the field of biogas since 1992

19924 TT Ui ¥ AT 5 R 42 1

—>special fields: - waste management and municipal engineering - safety aspects of biogas plants
R IR AT 2 ) BN T B R 2R L) i 7 H

eLecturer at the University of Hoxter

eHoxter K2k

*Accreditation of the Chamber of Engineers of Germany as
Expert Witness in the field of biogas

FEE R ITIEEE TR
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Service Offerings of Krieg & Fischer in the field of

Biogas

VS il Krieg & Fischer [k 4550 H

Studies

Wt

Concept Development
PSR

Calculations

i

Permits & Approvals
ARSIk i1

Engineering

TRy

Tendering and Commissioning
Bebr ik iz %
Construction

it

Start-up

JE 3]
Optimization/Retrofits
et/ 1k

Suvervision and Consulting

A R

Referent: Torsten Fischer
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Development of Biogas in Germany

LR I SRV
g & Fcher ingeieurs Gt

4000 - 1400
: 3N
mm number of biogas plants
Vg s Ny 3500
%00 + WAL HE 1200
installed electrical power
000 1 PESIES .

2EE0

2500 +

+ 800
2050
2000 -
1750 B50
1600 1 600
1500 -+
1300
1050 1 am
1000 -+ a5
B17
500 - o 460 1 2m
&0

Number of biogas plants
Installed electrical power [MW]

274
13 159 186

0 - - 0
1992 1903 1984 1995 1895 1997 1993 1999 2000 2001 2002 2003 2004 2005 2005 2007
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References — Examples

Z 2 - 255

‘f\?'

uw_. _

4

Potato Residue Digestion

T EERKYIENL

Central Biogas Plant

ST

Energy Crops with Cattle Manure
YIEAEREVRIEY)

Energy Crop Biogas Plant
BRI 8elREY

Kitchen Waste Digestion

¥ B3 IR FE AL

Biowaste Digestion

EYIRIIHEA

. o " .i- Y



Type of Digester Z@
THACTER Y

Krieg & Fischer Ingenieure GmbH

® Horizontal digester

plug flow, vertical mixing i WM e
bypass reduced by high viscosity T
R A BETS ZE 00, &l B AR T HR S

4

@ High upright digester
complete mixing, homogeneous [} LA
temperature, bypass possible
5 ST AL
TG, W N ZS 4

W, SRR REr AR TR S

@ Flat upright digester
less mixed, zoning possible,
bypass possible
o V- LA AL B
BRG] T H .
SEUR AT R A I — |~
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Sakatoon, Saskatchewan, Canada Z@

Sakatoon, Saskatchewan, & K

e  Built: 2003
“_A0° «  #7T2003%
= e i «  Substrate: pig manure,
_— potatoes
ambient ‘Fempetature o R S, LY

. e Digester: 2,000 m3, steel tank
e Ak 2,000 m3, AN

« CHP: 4 x 30 kW,
i « CHP: 4 x 30 KW,
- «  Microgasturbines
i i o TR
e S — s =L 2 «  Designed for low outside temperature

o SPGBt
» special design: gas holder in a
tank (left tank)

o RPIRWOT: R EBCEAERET (
FeTAAR)

» special building material for gas
holder roof and insulation

o EFCREM VSRR R, H TR

M
_ Referent: Torsten Fischer November 22, 2009 10/69



France, Noyon
7LE, Noyon

44
3
L]
4
9
§
4]
q o

T R

!ii-.'!!lﬁ P

I
S| N

Pas |

B TT T

Krieg & Fischer Ingenieure GmbH

G

Substrate: 40,000 t/year fluid
and solid organic waste and
sludge

JEMFE . 40,000 tlyear ¥
A A HUE A5 T
Digester: steel tank

3,479 m3

THALHE: 440 3,479 m3

Gas engine: 716 kWe

SRS 716 kWe
Solid-fluid separation of the
digestate

T AU [ 0 5

November 22, 2009 11/69



Japan, Hokkaido
H A, Hokkaido

Seismic Zone IV

G

Krieg & Fischer Ingenieure GmbH

Input: manure, co-fermentation
Wi JEME, A KN

Digester: steel tank, glass coated,
1,500 m3

AL A AN, BOEARI,
1,500 m3

Gas holder roof above 450 m3

fifi T Ak 14 450 m3

secondary digester + external gas
holder

A A A T
Diesel gas engines:

3 x 65 kWe

e R AHL: 3 x 65 kWe

November 22, 2009 12/69



Spain, Montargull
FE¥EA, Montargull

+40° C

Ambient Temperature
2N R

Referent: Torsten Fischer

=

Krieg & Fischer Ingenieure GmbH

Input: pig manure, FOG,
slaughterhouse waste water
sludge

BN WA, FOG, BEHIKK
75 e

Digester (2.080 m?3) and secondary
digester with gas holder roof

WAL (2.080 m3) A iE A
) — 2R it

Special gas cooling system
adopted to high ambient
temperature

A& N R IA B R RF IR ARV R 4t
CHP: 364 kWe
CHP:364 kWe
Invest 820.000 €
Fr#t 820.000 €
November 22, 2009 13/69



Compiling a biogas plant /@
L) B g & Fechr genieurs G

Planning of a biogas plant
WAL KB
= Type of input substrate

JRIHE TR AN R TE 2

= Amount of input substrate per year
RECF RS iU A\ Y =

— Local circumstances
A

— Heat usage
i A H

= Pre treatment, pasteurisation
AL, R TV

— Automation level

H B IKT

_ Referent: Torsten Fischer November 22, 2009 14/69



Compiling a biogas plant Z@
L) Bt  ieg & Fischer Ingenieure Gribi

Planning of a biogas plant

AL kit

— Calculation of biogas amount
TS T

= Size of digester
AR

= Size of engine
KPS

= Flow sheet
ViWER

= Site layout
T HuAGE

— Estimate of costs

SEHVPAL

_ Referent: Torsten Fischer November 22, 2009 15/69
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Noyon: Delivery of solid '
waste in a reception pit
Noyon: [i 4 & Y157

3t

¥

e
P
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Compiling a biogas plant Z@
L) Bt  ieg & Fischer Ingenieure Gribi

Planning of a biogas plant

WATT Bt

= Type and condition of input substrate
JRAHE T N (R B AN A

= Amount of input substrate per year
REE RS iU N\

= Local circumstances
MR IR

— Heat usage
g

= Pre treatment, pasteurisation
ALH, R TV

— Automation level

H 3K

_ Referent: Torsten Fischer November 22, 2009 24/69



Compiling a biogas plant Z@
L) Bt

Planning of a biogas plant

BRI Wit

= Calculation of biogas amount
HAERVA

— Size of digester
AR R T

= Size of engine
RENPLT

= Flow sheet
W ERE

= Site layout
T HuAT &

— Estimate of costs

SLHVPAL

_ Referent: Torsten Fischer November 22, 2009 25/69



BYEL corn Silage

/N B Wheat Silage
Rl Grass Silage

4{f  Cattle Manure
¥3s{E  Pig Manure

K & 3¢(g Poultry Manure
J5f 2 g Kitchen Waste
ENGL %f@otato Residues
i3 as

1 Mg
1 Mg
1 Mg
1 Mg
1 Mg
1 Mg
1 Mg
1 Mg
1 Mg

Biogas Production
AR

30% TS
30% TS
30% TS
8% TS
6% TS
24% TS
20% TS
20% TS
25% TS

Referent: Torsten Fischer

94% VS
90% VS
89% VS
80% VS
/5% VS
85% VS
90% VS
95% VS
95% VS

=

Krieg & Fischer Ingenieure GmbH

700 I/kgVS
600 I/kgVS
550 I/kgVS
200/500 I/kgV'S
350/500 I/kgVS
300/550 I/kgV'S

197 m?3 Biogas
162 m3 Biogas
145 m3 Biogas
13/32 m3 Biogas
16/23 m?3 Biogas
61/112 m?3 Biogas

700 I/kgVS 126 m?3 Biogas
620 I/kgVS 118 m?3 Biogas
1.000 I/kgVS 238 m3 Biogas

November 22, 2009 26/69



Input: LITAN

H Potato Raw Material T =R 97.610 t/
Compiling a = b

. Ol M 636 t/a
B I O aS P I ant Potato Sludge TR 6.583 t/a
g Sum SR 109.324 m¥a
vl /= YL ' i [ : : ,
‘/7[:[, 1 | J EI(J TXT;F Total Solids: :bt! oo Krieg & Fischer Ingenieure GmbH
Potato Raw Material H,J:JE‘* Ft 20.0 % Input
Starch {E*J/J 60,0 % Input
oil W 1000 % Input
Potato Sludge T+ 30,0 % Input
Sum syl 227 % Input
Volatile Solids: R[] 1
Potato Raw Material BRI 90,0 % TS
Starch VERD 50,0 % TS
Oil il 950 % TS
Patato Sludge + 5k 90.0 % TS
Hydraulic Retention Time {JE)'JEEE[H’I‘EU 41,7 days
Digester Volume {net) AR (T 12.500 m?
Organic Load Rate AP ar 4,9 kgVS/m*/d
Specific Gas Production Rate: [}k S k=4 %
Potato Raw Material TG R R 600 m3t VS
Starch e yis 600 m¥t VS
oil o 1.000 m3t WS
Potato Sludge TER 700 meft V'S E nergy
Biogas Production: R
Paotato Raw Material RRsAv 10 541 880 m*a I I t
Starch TERY 1.456.380 m®/a Ca CU a. |O n
Qil il 604.200 m*a .
Potato Sludge TER 1.244 187 m¥/a Ove rVI eW
Methane Content: Eﬁkﬁﬁﬁ
Patato Raw Material %;Jﬁl*fj B 58 % =1
Starch VEX 60 % ‘I“%:
il M 65 9, Hbi_[/ VAN /l:l
Potato Sludge +ER £2 2%
Sum Js¥ il 59 %
Calorific Value: ARAE 5.9 KWh/m
Biogas Production: EYRE 13.846 647 m¥/a
- 1.581 m%h
Biogas Power: YRR 9.306 kW

Engine Power (installed) (3 Gas Englnes}kz@tmiﬂ—% (2 %%) 10.500 kW
Engine Power {electric) RAPLLHE (D 4200 kW
Produced Energy (electric) FEAEREEL (D) 32.608.977 kWhia

Engine Power (thermal) KAWLIE (O 5250 KW November 22. 2009 27/69
Produced Energy (thermal) rEA RS () 40.761.222 kWhia !




Energy Calculation, Part 1

REEIFE, S

Input:

Potato Raw Matenal
Starch

Oil

Potato Sludge

Sum

Total Solids:
Potato Raw Matenal
Starch

Oil

Potato Sludge

Sum

Volatile Solids:
Potato Raw Matenal
Starch

Qil

Potato Sludge

LTI

+ G JFE AR
TERD

it
+ G
b Al

+ 7 AR
VER

e

+ 9

pSY 1

E g ATTRE
RSNy v
ey

i

+ =k

G-

Krieg & Fischer Ingenieure GmbH

97.610 t/a
4.495 t/a
636 t/a
6.583 t/a

109.324 m¥/a

20,0 % Input
60.0 % Input
100,0 % Input
30.0 % Input

22.7 % Input

90,0 % TS
90,0 % TS
95.0 % TS
90,0 % TS

November 22, 2009
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Energy Calculation, Part 2 Z@
R, AV —

&b
He BT S - Krieg & Fischer Ingenieure GmbH

Hydraulic Retention Time IK 712 53 1 i) 41,7 days
Digester Volume (net) HAAETR () 12.500 m®
Organic Load Rate LG oy 5 4,9 kgVS/m*/d
Specific Gas Production Rate: R 4=R

Potato Raw Material RECNEYEES 600 m*t VS
Starch ek 600 m*t VS
Oil i 1.000 m*t VS
Potato Sludge T Ek 700 m*t VS
Biogas Prudu:tiqn: 1=

Potato Raw Matenial + S JEA R 10.541.880 m*/a
Starch ) 1.456.380 m¥a
Oil i 604.200 m¥/a
Potato Sludge SEEL 1.244. 187 m¥/a



Energy Calculation, Part 3

REEIFE, W=

Methane Content: PP e B
Potato Raw Maternial + AR
Starch ey

Oil 3

Potato Sludge TS
Sum e A
Calorific Value: Zig}%

Biogas Production:
Biogas Power Y RE R

Engine Power (installed) (3 Gas Engines)
Engine Power (electric)

Produced Energy (electric) KAWL (R
: reEREE (D
Engine Power (thermal) LI (HO

Produced Energy (thermal) PR RE R (0

-

Krieg & Fischer Ingenieure GmbH

58 %
60 %
65 %
62 %

59 %

5.9 kWh/m®
13.846.647 m¥/a
1.581 m%h
9.306 kW

10.500 kW

REHLIIHR (Bzde, 3K 4 200 kW

32.608.977 kWh/a
5.250 kW
40.761.222 kWh/a

November 22, 2009
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Mass balance - Without process water

YY1 - A2 AR BEIKE 53

Methane: 55 %
Input Pig manure Pig dung Water Gras silage Process water Total
Input (t/a) 0 0 0 15.000 0 15.000
Input (t/d) 0,00 0,00 0,00 41,10 ,00 4110
Total solids (%) 4,5% 30,0% 0,0% 30,0% 5,0% 30,0%
Total solids (t/a) 0,0 0,0 0,0 4500,0 0,0 4500,0
Total solids (t/d) 0,0 0,0 0,0 12,3 0,0 12,3
Volatile solids (% TS) 82,0% 82,0% 0,0% 89,0% 50,0% 89,0%
Volatile solids (t/a) 0 0 0 4.005 0 4.005
Volatile solids (t/d) 0,0 0,0 0,0 11,0 0,0 11
Water (t/a) 0 0 0 10.500 0 10.500
Water (t/d) 0 0 0 29 0 29
spec. Gas Production rate (m3/t VS) 400 450 0 500 75
(dry gas, Normal conditions 1,25 kg/m3|)
Biogas
Gas production (m3/a) 0 0 0 2.002.500 0 2.002.500
Gas production (m3/d) 0 0 0 5.486 0 5.486
Gas production (t/a) 0 0 0 2.503 0 2.503
Gas production (t/d) 0,00 0,00 0,00 6,86 0,00 6,86
Water content: 11% 0 0 0 275 0 275
Wet Gas 37°C (t/a) 0 0 0 2.778 0 2.778
Wet Gas 37°C (t/d) 0,00 0,00 0,00 7,61 0,00 7,61
Reactor effluent
Total solids (t/a) 1.997
Total solids (t/d) 5
Volatile solids (t/a) 1.502
Volatile solids (t/d) 4
Water (t/a) 10.225
Water (t/d) 28
Output (t/a) 12.222
Total solids (%) (16,3070'
_ Referent: Torsten Fischer November 22, 2009 31/69



Mass balance -With process water
Y JF~1-4- 5 ARG

Methane: 55 %
Input PN Pig manure Pig dung Water Gras silage Process water) Total
Input (t/a) N (t/a) 0 0 0 15.000 ( 16.000 31.000
Input (/d) Bk (%) 0,00 0,00 0,00 41,10 84 84.93
Total solids (%) B (Ya) 4,5% 30,0% 0,0% 30,0% 5,0% ( 17, 1%:
Total solids (t/a) ik (td) 0,0 0,0 0,0 4500,0 800,0 0
Total solids (t/d) WERHEFE (Ua) 0,0 0,0 0,0 12,3 2,2 145
Volatile solids (% TS) . 82,0% 82,0% 0,0% 89,0% 50,0% 83,1%
Volatile solids (t/a) ALK (ta) 0 0 0 4.005 400 4.405
Volatile solids (t/d) K () 0,0 0,0 0,0 11,0 11 12
Water (t/a) K (ta) 0 0 0 10.500 15.200 25.700
Water (t/d) FEIR A A 5#(m 2t VS) 0 0 0 29 42 70
(T, 1E% %M 1.25 kg/m)
spec. Gas Production rate (m3/t VS) 400 450 0 500 75
(dry gas, Normal conditions 1,25 kg/m3)
Biogas R
Gas production (m¥a) 7 tkp=t (m/a) 0 0 0 2.002.500 30.000 2.032.500
Gas production (m3/d) < {&7=/E (m/d) 0 0 0 5.486 82 5.568
Gas production (t/a) SR (Ha) 0 0 0 2.503 35 2.539
Gas production (t/d) AR (d) 0,00 0,00 0,00 6,86 0,10 6,95
Water content: KeEw  11% 0 0 0 275 4 279
Wet Gas 37°C (t/a) < (Ya) 0 0 0 2778 39 2.818
Wet Gas 37°C (t/d) 1 (td) 0,00 0,00 0,00 7,61 0,11 7,72
Reactor effluent SN B K
Total solids (t/a) M (Ya) 2.761
Total solids (t/d) MR (vd) 8
Volatile solids (t/a) P R PR A (/a) 1.866
Volatile solids (t/d) R A (t/d) 5
Water (t/a) K (ta) 25.421
Water (t/d) k() 70
Output (t/a) H7K  (ta) 28.182
Total solids (%) R (%) C 9,8%]

_H Referent: Torsten Fischer November 22, 2009 32/69



Biogas concept with upright digester Z@
SEFTH A T S F e et ot Cnor

Gas utilization
Substrate —->CHP (power, heat)
—>direct use (heating,

manure . .

organic waste RE s cooklng, light) _

energy crops mixer —upgrading (gas grid

ML fuel, fuel cell)

K A

z;i%% CHP (1, #u

e HEATH O, BE, OO
R AR CRURBEREREL, Rk

l

Storage Tank Upright digester % Pump Secondary digester Digested su ate
AL 7% S A 9 IHAM > storage and

Heat exchanger

Input device use as fertilizer
—> piston pump, screw etc. (solids) - treatment

- pump (fluids) A 3t
ity E;wﬁg”%ﬁ
IR, WA (F) : o
Gl AL

Ab P

_eferent: Torsten Fischer November 22, 2009 33/69
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Tall Digester, Top Mounted Mixer
SEATH A, TR A% E
Operation Top Mounted Mixer
AT IR A 3R A
 Permanent=24 h/d
FEiH 24 h/d
e 13-18rds/m
13-18 rds/m
e 11,5-30KW
11,5 - 30 KW

* Frequency inverter for Iow
energy consumption

AR IRAS BEAEAT

Krieg & Fischer Ingenieure GmbH

_ Referent: Torsten Fischer November 22, 2009 35/69



BGA Wietzendorf, Germany

Built: 2000-2002
Digester: 4 x 2,500 m3, steel tanks
CHP: 4 x 2.1 MWe gas engines

Substrate: potato waste
BGA Wietzendorf, £&[H
#+2000-20024F -
AL R <) 4 x 2,500 m3, Hi ki e )
CHP: 4 x 2,500 m3, 444 , —

YR GRS

|

Referent: Torsten Fischer November 22, 2009 36/69




Top mounted mixer
i Itaey

A0

Krieg & Fischer Ingenieure GmbH

>ferent: Torsten Fischer November 22, 2009 37/69



Biogas concept with flat digester Z@
Jt P AT R

Substrate T
Gas utilization = ARFIH
manure " =
i FEAF >CHP (power, heat) "
g:lgee;nlccv;/oas;e HHLEY) >direct use (heating, CHP (Hl, #0 ) \
9y CToP HE ) cooking, light) HEM O, B, 6D

>upgrading (gas grid W48 CUARMENBORE, BRI
fuel, fuel cell)

Get7/ [

Biogas

b

Secondary digester
“HHHIE Digested substrate
—>storage and
use as fertilizer

Storage Tank Digester
i it Input device A -
—>piston pump, screw etc. (solids)

—>pump (fluids)

TR A N\ ~treatment
s, WL (D GRALES
RIS 1’579)35*41%?%5@%[1@
Kb

_ Referent: Torsten Fischer November 22, 2009 38/69



BGA Porta, Spain

Built: 2006
Digester: 1,360 m3, concrete tank
CHP: 191 kWe dual fuel engine

Substrate: pig manure, waste
BGA Porta, PGBt
##1-20064F

Mk 1,360 m3, k4t
CHP: 191kWe —F kLK S
JRYEE . FEAAE, RY)

Referent: Torsten Fischer

November 22, 2009
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Flat digester, submerged mixer Z@

Krieg & Fischer Ingenieure GmbH




Biogas concept with a horizontal digester Z@
b 2CVH AR T S

Substrate
Gas utilization S AR F) H

->CHP (power, heat) "
—>direct use (heating, CHP (11, %0

manure
organic waste

energy crops cooking, light BB O, BB, 6
E%%}ﬁ >upgrading (gas grid &4 CRBENEREE,  BRORL D
e fuel, fuel cell)

AR
HEDR1E stirrer paddle _
Bk slogas
=R
\ e
S
\Z
Storage Tank Digester Pump Secondary digester
i ekt . AL “GuHH
Input device £ Digested substrate
—> piston pump, screw etc. (solids) - storage and
iﬁﬁﬁi, , R E(ER) use as fertilizer

- treatment

TH AR AE A IERL AT
AN

AL T

_ Referent: Torsten Fischer November 22, 2009 41/69



Stirring and mixing
technology

PR S BOR

Horizontal digester
Fib 2 1

Referent: Torsten Fischer

November 22, 2009
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~ Site Layout T Hufi & [~
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Secondary

aster B30

November 22, 2009

A ** 1" pipw with ball velvw for P and T 324 /802

A AN 17 SETEN RO

=1

1.7 K et oouplg wilh Iferoiers aliies Jor TI 302 /08 7304
.ﬂnm

Referent: Torsten Fischer
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Introduction into Planning and Construction %
THRIAEN A |\ |

e Important building materials
concrete — steel
construction work tanks

L) I AR
SEAA: A
T TR

e Suitable material for equipment

PVC, PE, Steel, stainless steel
WA BIEIEME: PVC, PE, M, NN

Technical principals

pumps, valves

AWM 22, |’

« Special parts
Process control units
KBRS 4 R T

_ Referent: Torsten Fischer November 22, 2009 46/69



Important building materials
SR

Where do we need tanks ?

A0 FFL 5 S 2

1. Digester, secondary digester
HAT, ATt

2. Storage tanks
i B e

3. Reception tanks
P

4, Mixing tanks
TR

5. Gas holder
fili s

=

Krieg & Fischer Ingenieure GmbH

November 22, 2009
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\,;;.t FREEY R
90,000 m3/a Manure
'_'__--;-_"f:_-; Ll 90,000 m¥/a FE(H
¢ . 20,000 m¥a Fats

a




Important building materials Z@
A AR

How to differentiate the tanks ?
A I AN E ?
1. By function
HRPEAEH]
2. By material
RIEH
— Concrete ( in situ; precast; pre-stressed )
Rt (B, THGesE, TRED
— Steel ( glass coated steel; stainless steel )
A CBRIEPE AN, AN
— Others ( fiberglass )
ol (BeseT4e)
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Concrete or Steel Tank ? Z@
TRt - B T A 2

« Main argument is the price — if the design is done properly

T ) BN - 0 R e v A P
* Typical types of use
i ) LAY 2R Y
— Concrete tanks as storage tanks or flat digester:
diameter up to 30 m; height up to 8 m

TR - AR A T B T At
HAA K30 m, &8 m
— Concrete tanks as high digesters:
up to 14 m by 14 m diameter (500 kW-plant )
TR - WA Ay D s 1 v A
HAEK14 m, =5 A14 m (500 KW T )
— Steel tanks as high digester:
PARELE D i A it
— height more than 15 m by 15 m diameter
(for example 18*18 m for a 1 MW-plant )

i BOHE 15 m, AT A15 m, (LLanIMW ), 18*18 m)

_H Referent: Torsten Fischer November 22, 2009 50/69



Comparison
a0

Digester made of

concrete

TR&E L TH ALt

construction on site by local
companies

1 2 ] I it is

concrete has to be protected at
least in the gas phase

TE AT AR 1

cheaper < 2,500 m3 volume
(in Germany)

EAHEE F< 2,500 m3 /AR (ZE4EE)

tightness has to be tested after
28-56 days

28-56 K Ji Pk ok i

renaturation difficult
B

Digester made of

=

glass coated steel

PR = MR A it

Referent: Torsten Fischer

preproduction in the factory (only
3 - 4 companies worldwide)

L) A (A HAA3-4%

yNED)

corrosion protection by enameling
Vil AvSiA

cheaper > 2,500 m3 volume
BAEE> 2,500 m3 AAF

tightness can be tested after 4
weeks;

A2 Je o

leakiness very few and easy to
correct

Recycable

EWCR i

November 22, 2009

Krieg & Fischer Ingenieure GmbH
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Concrete tank under construction: == _
. [V il i €l |
Excursion ,concrete”

G TR e L VR

« Concrete is a mixture of water, gravel and cement.
IREETE K, A K Je TR S

« By using reinforced concrete the good attributes of steel and the good
attributes of concrete are combined

BT TR e - R BT AR e - A ) P fE

« Concrete: cheap, high compression strength
W (T, R4S
o Steel: high tensile strength

P UKo EE R =
 Concrete is alkaline and protects the steel from corrosion

TR O, D ORGP H I S 52 6

Referent: Torsten Fischer November 22, 2009 53/69




Krieg & Fischer Ingenieure GmbH

concrete
digester

MR eI R AL
finished

concrete
construction

56 B TR Rt
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Concrete tank under construction: Concrete
protection cover

IEAE I T VR e . Ve T ORI E
pETTE TN, < Y

—
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Concrete tank under construction: Insulation and
steel cladding

IE?:E@% EFI EKJ ?{?ﬁ?&(‘%i% H zﬁ%’{ﬂ] m%%%)% Krieg & Fischer Ingenieure GmbH

=
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Concrete tank under construction: Ladders and
plattforms

IE?:E@:L% Elj H/‘J ?ﬁ?&%i% . *%?%H SIZ)I;}/Q T%T’leg Krieg & Fischer Ingenieure GmbH

J/ 1 JNWUIJ ;fl i/ﬁ o
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Steel tank under construction /@
T R 38 P ) A

Krieg & Fischer Ingenieure GmbH

p

- |

:

Definition of interfaces
g A1 e X .
— Hardcore layer, concrete blinding or concrete base
produced by others
B J2, B M2 B TR 1
— Concrete tank with required flanges for following

trades
A T T A TR T

_ Referent: Torsten Fischer November 22, 2009
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Steel tank under construction Z@
IFAE g3 A 1) BN s rcer ot ee Gt |

Krieg & Fischer Ingenieure GmbH

First ring
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Behlterinnenseite BehilterauBenseite

Krieg & Fischer Ingenieure GmbH

Dichtscheibe
Klingesrsil 4400

Behilterwand Edelstohlscheibe A2

hi
Dichschebe Edelstohlmutter A2
Klingesrsl 4400 L-Profil 70/70/7
Edelstahlschraube verzinkt
M 12/A2-80 Hebelormklemme
: ~ alle 785 mm

Ankerbolzen M 16

/'~

0,
2 0 &
A=Y
i ;?D_e 8 <
PRI 4R Ve,
(3 ac?a ']D(.a;- Cl 9 Ct:vé\\r'ja L) ) :; %;
-5 . i . O es Eline ] Y ' & . ]
o (3 _ ¢ . ! R AR Q;-ED,, e ngﬂ:
Kehinoht ous Ses esediiis
SIKAFLEX T1FC S5 slatierses
SRSt ot 8 7a
Kamtonschutz TS Ty atin s 2hs
SIKAH.EX ] ] F( ' DQ)G':; G: ‘:‘C’A'.;&':;@r'ef":'
Ringnut proack
] ) o~
SIKADUR 42 4
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Steel tank under constructlon Roof

IEAEREE EP [P
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Steel tank under construction:
Growing tank

IEAE I A AN e v G )
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Steel tank under construction
IFAE g3 A 1 BN e

Krieg & Fischer Ingenieure GmbH

Torsten Fischer November 22, 2009 64/69



Steel tank under construction
IFAE g3 A 1 BN e

4
Y
R
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Equipment: ladders, inspection glass, flanges %
W PREE, BN, % |\ _

o) U
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Steel tank under construction:
TF A 3 N e
| Krieg & Fischer Ingenieure GmbH |

A0

Krieg & Fischer Ingenieure GmbH

Top mounted agitator
i A TR A0 o
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High upright digester
made of glass coated
steel

HH SR 2 AR A8 PR 1
IERVALE A
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Krieg & Fischer Ingenieure GmbH

Conceptual Planning of integrated MLBGP Project Solutions
MLBGP I H ## R 7 58 A LK)

Torsten Fischer and Dr Katharina Backes

Krieg & Fischer Ingenieure GmbH
Bertha-von-Suttner-Stral3e 9, D-37085 Gottingen, Germany
Tel.: ++49 551 900 363-0, Fax: ++49 551 900 363-29
Fischer@KriegFischer.de
www.KriegFischer.de

China, Beijing
November 22, 2009
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