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THE GRAINTEC SOLUTION GHA.NTECA,S"

& The GRAINTEC solution includes:

o0 Reduction of air emission by recirculation of
process air

o Cleaning of exhaust air by condensation and
other technologies

0 Energy recovery systems for extruder flash-
off and dryer exhaust
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ODOUR CONCENTRATIONS OU/M3
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80.000+
60.000
40.000-
20.0001
O_
Hammer |Extruder | Dryer | Cooler | Plant
mill | flash-off | exhaust | exhaust | vent.
B Agua Feed Plant 5000 75000 | 60000 | 27000 2000
M Pet Food Plant 4000 25000 | 50000 | 25000 1500
O Animal Feed Plant | 2600 12500 1500

B Aqua Feed Plant B Pet Food Plant 0 Animal Feed Plant

GRAINTEC A/S

Odour concentration may fluctuate significantly from plant to plant!
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ODOUR EMISSIONS OU/H SRANTE A

3,500E+09 OU/H 2,500E+09 OU/H
86% from drying 80% from drying

3,500E+09
3,000E+09+
2,500E+09+
2,000E+09+
1,500E+09+
1,000E+09+
5,000E+08
0,000E+00-

% b

B Aqua Feed Plant B Pet Food Plant 0 Animal Feed Plant
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GRAINTEC A/S

ENVIRONMENTAL SOLUTIONS

Solution: Cleaning efficiency
1. Chimney 0 % (ony ditution)

2. Ozone Reactor (Plasma) 70—-85%

3. Bio or Chemical Scrubber(s) 70 -90 %

4. Bio Filter 70 -95 %

5. RTO Oxidizing 90 — 98 %

6. Recirculation/Condensation incl. Coal Filter 98 — 99 %
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1. CHIMNEY:
EFFICIENCY 0%

S

=

J— Photo left:
Plume of
smoke (winter
conditions)

Photo right:
Stack/chimney
above 100 mis
not unusual
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' 2.0ZONE REACTOR (PLASMA):
~ EFFICIENCY 70 - 85%

S

=

Photo left:
APP plasma
unit

fil e
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©  3.BIO/CHEM. OR SEA WATER SCRUBBER: ...
~ EFFICIENCY 70 - 90%

S

=

Photo left:
Sea water
scrubbers

Photo right:
Chemical
scrubber
located indoors
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' 4.BIOFILTER: -
EFFICIENCY 70 - 95%

=

Photo left:
Bio filter with
wood chips

Photo right:
Fresh water
scrubber
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,__ r5. RTO OXI DIZI N G GRAINTEC

: :. s
~ EFFICIENCY 90 - 98%
Photo left:
Regenerative
thermal
oxidizers
10 B
DESIGN EXECUTE INSTALL MAINTAIN




D

V// 4
hOC\ N

' 6A. TOTAL RECIRCULATION INCL. COAL i
FILTER: EFFICIENCY 98 — 99%

=

Photo left:
Air treatment unit
incl. bag filter

Photo right:
Cooling tower

. £19.08.2010BS
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6B. ENERGY RECOVERY AND ODOUR REDUCTIQIMCA,S"

GRAINTEC SOLUTION
P— ik

FILTER 1
s
=] DRIP TRAY

CYCLONE CR ®_< I
BAG FILTER 1 CONDENSATE

a
(=== 1 @-‘ E)—@

- Fy W = Tae s
COOL [NG ‘_é_’
PRODUCT [N | TOHWER @_c [H REFRIGERATOR
— { CHILLER 3
f HH
T{( U — ] L FIMES .
— S——

ORYER WITH INTERMAL
RECIRCULAT [ON

RIETIT: . A

Reduction in odour emission: 85 - 98%
Thermal energy recovery: ~ 15 — 50 kWh/ton
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6C. SYSTEM APPLICATION
GRAINTEC SOLUTION

Energy recovery ~ 215 kW

g
4

GRAINTEC A/S

Dryer exhaust
24,000 Am3/hr - 79°C
High odour concentration

S

HE

4

Exhaust to dryer
19,000 Ams/hr - 59°C

@ Low odour concentration

HE

Exhaust from system
5,000 Am3/hr - 51°C
Low odour concentration

Condensate water
1,100 kg/hr - 50°C
High odour concentration

[£-719.08.2010/BS
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SUMMARY

tion incl. Coal/Bio Filter

Solution: Cleaning Capital investment Annual operating

efficiency costs for each cbm costs for each cbm
air/h to be cleaned air/h to be cleaned

Chimney 0% Very low Low

Ozone/plasma Reactor 70 -85 % Low High

Bio/Chemical or Sea 70-90 % Very High Very high

Water Scrubber(s)

Bio Filter 70-95% Low High

RTO Oxidizing 90 -98 % High High

Recirculation/Condensa- | 98 —99 % Very high Very low (note)

Note: The annual operating cost for this solution is very low

because the solution includes energy recovery!

19.08.2010/BS
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GRAINTEC A/S
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GRAINTEC A/S

ENERGY RECOVERY

19.08.2010/BS 15
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ENERGY CONSUMPTION M

Energy Consumption
Extruded Feed Production

400 380
350 201

300 250
250 189 O Electrical
200 B Thermal

141
150 O Total

100 +—21
50
0

Low Average High

N
N
N

kWh/ton of final product

The total energy consumption (thermal and electrical) can

normally be reduced to less than 220 kWh per ton final product

in extruded feed and drying is the most energy consuming

process 16
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ENERGY RECOVERY - DRYING GRA.NTECA,S“
GRAINTEC SOLUTION

] FILTER DRIP THRAY

CCCCCCCCCC -
BAG FILTER ®—‘3 ’—® I
CONDENSATE

PRODU !
- _ — — o
T{ - . FINES

ORYER WITH INTERNAL

RIIT >+ 8

FRESH AIR

ROOM AIR

Reduction in odour emission: 40 - 70%
Thermal energy recovery: 15 — 50 kWh/ton
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SIMULATION PROGRAM
DEVELOPED BY GRAINTEC

Simulation of drying system

Product in

Product out

Exhaust Dryer

T6 = 95,55 [C]
RBprpoeet = 11,04 %]
*6 = 0,06449 [Kg/Kg]
RNOG = 0,8675 [ky/m -]
V& = 100783 [m3m]

False air

Vi1
¥11=0,004678 [Kaikg]

T8 =93,05(C)
T7=9555(C
el RP8gopen = 11 61 [%]
_ 5
R prgcent = 11,04 [%] (1) %8 =0,0616 [Kug)

AT = 008449 [Kpdal V8= 41113 [mam]

VT = 39558 [maskh)] ngug = 44,04 [C]

259,8 [KW]

/
¢
s

GRAINTEC A/S

Exhaust flow
T9=6999[C]
Rh9% = 293 [%]
X9 =00616 [KoikKg]
V3 = 38524 [m3sm]

M0, = 38061 [k/h]

S —

Productyy = 7727 [Kg/h]

19.08.2010/BS

RN oy = 18,87 [%]
*4 = 004078 [Kg/a)
Va = 90897 [m ]

6 - 6] 3]
Evaporated = 2073 [kg'h]
Recirculation air Tv2 = 86,05 [C]
 J W12 [m3rh]
; . Rho1z fhagm ] X
T4=71,35[C] 12)

) == ) @) (2
T2=3125(C]
1 T3=7413[C]
Process air into dryer Rh2pacent = 13.27 [%]
Gas burner 10y RN3paen= 17,54 (%) proce
W2 = 25631 [marh]
CalGasval = [Kjfm 3] X3 = 0,04277 [Kagdkg]
RS poeen = 146 [%] GasPrTon = 25,55 [m3/ton] V3 = 86850 [m3/h] W2 = 0003737 (k)
®5 = 0,04078 [Kg/ -
! i) Loadyymer = 1971 [KW]
W& = 110592 [mash]
False air

T10
Rh% 10

®10 = 0,006235 [Kg/kg]

15

Tv1 =85905

Yvand

[mam]

259 8 [KW]

Make up air

T :|E| @l
Rmpmnem .[%]

W1

®1=0003737 [Kg/Kg]

M1y, = 29547 [kg'h]
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SUMMARY .

% Odour reduction by energy recovery of dryer
exhaust air in combination with condensation
and re-circulation of dryer air operates with an
efficiency of 85 — 98% and is very operational
cost effective

% Energy recovery of dryer exhaust air can reduce
odour emission by 40 — 70% and recover 15 —
50 kWh of thermal energy per ton of product

19.08.2010/BS 19
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