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Peatland drainage causes high environmental impacts CENTRUM
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Rewetting can mitigate these impacts CENTRUM
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Paludiculture can offer a solution for two challenges. EERTTRT
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Biomass used as fuel CENTRUM
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Biomass used as raw material for construction or biorefinery CENTRUM




Introduction | paludiculture /
/¥ GREIFSWALD

: : : : MOOR
Biomass as raw material for next generation batteries CENTRUM
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Biomass harvest
as a key challenge of paludiculture

!rVXicpmann (2 16? éﬂﬁm-e,rcﬁl;\a%ﬁyofpa#udlculture[ J. Egologlcal Engmeermg Picture: Stegemann
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Soils are prone to be damaged CENTRUM

after 40 to 50 crossings s ﬂ e

Schroder et al. (2015) Towards large-scale paludiculture [...]. Mires and Peat Picture: C. Schroder
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But examples for successful practices exist CENTRUM

LR, e _ : Fi i bl e
..' 4 bl o .:j i ) _ I.._--:'.- 05k EFARANE Orhy SR 5t ' e :..\-I, i il S i '_\"'.' ji i _‘I\..-.J;-I :!:. .-dn'# f / '”..'.'-f" :
o AR R Rt v e R ﬂ.fi’w.-” a*,,wi#
a;. , i/ ke e M B o AT _' - '.. AP i
4:!,-‘| iy f![J i3 J r'; 7 I |1" et ll#ll"'-i .'r.j r"-“ Ll """I !£|II Al 5 i l j' ‘j { | ﬁi J-!'”Il " ""
r’., = “{“ .'.«”ur .fmu’;.u jﬂi n:" el g} I i) ,',._.,_,.‘ =) r‘| 14 ﬂr.ily o e | ".rT A AL T o :’l' RGN f- "‘ |IJ ." j’}“'lI ll:)

chhmann (2016) Commerual V|ab|I|ty of paludlculture [ ] Ecologlcal Engmeermg Picture: P

"aﬁﬂ ,f:m«!

U) "-.---\.-

chroeder



Introduction | harvest as challenge
GREIFSWALD

MOOR
CENTRUM

Key challenges
for harvesting technique

— Low ground pressure
— Soil /turf preserving technique/process
— Water

— High area efficiency
— Biomass quality
— Cost efficiency
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Light & small machinery CENTRUM
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Adapted grassland machinery CENTRUM
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Balloon tired vehicle CENTRUM
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Tracked vehicles CENTRUM
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Tracked vehicles CENTRUM

Picture: Mera Rabeler
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Tracked vehicles CENTRUM
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Existing
harvesting technique

— limited area efficiency or restricted to drier sites
— tracked vehicles
— small market
— customer-specific builds
— refurbishing of used snow groomers
— successful conservation mowing since > 30 years
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Labour time classification CENTRUM
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Dieser Btandard gill+t fir Prifung und
Erprobung von land- und forsttechnischen Arbeitsmitteln sowie
fiir Arbeitsstudium, Arbeitsgestaltung und Arbeltsnormung.

1. TEILZEITEN

'I!., Heine Arbeltsseit (Grundselt)
Zeit, in der das Untersuchungesobjekt (Arbeitskraft, Maschine,
Tier) den Arbeitsgegenstand im Sinne des Arbeitsauftrages
bearbeitet oder verdndert.
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Data collection

GPS Tracking

Harvested vegetation
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— Manual, GPS time based
protocol

— Biomass productivity
— Harvested biomass
— Semi-structured interviews

— Biomass losses -> cutting
height & indirect




Methods | model calculation

Field data input
Field size & shape
Biomass productivity
Water content
Bearing capacity

Input for machines
Working width
Bunker volume
Biomass density
Contact area

Work organ. data input

Share of delay times

Speed & time requirement
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Distances 7
Working day length Input data variation
Breaks \
- Frame work X
Other input data
Distances Process Process step |s|Process step
Working day length
Breaks

\.

Input data variation

Process

| —

Process step

L{Process step

/

[ Time requirement

Iteration
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Biomass harvest
as major challenge
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Summer harvesting
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Single-stage, chaff
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Tracked vehicle with mulcher and 9m3 biomass bunker CENTRUM

Picture: T. Dahms
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Tracked vehicle with mulcher and 9m? biomass bunker ?&?EUM
Manufacturer Kassbohrer/mera Rabeler
Type PistenBully PB 240D
Power kw 240
Weight t 7.5
Contact area m* 7
Ground pressure! g per cm’ 110
Tracks/tires metal on rubber belts
Mower/chopper flail mower
Working width m 1.98

Baler/bundler -

Bunker capacity =~ m’ 9

' nominal, empty
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Tracked vehicle with mulcher and 9m3 biomass bunker ?&?EUM
paa

Area ha 5.3

Ratio I/w 4.1

Biomass productivity t DM per ha 2.6

Water content % 65

Vegetation height cm 105

Cutting height cm 15

Total time requirement’ h/ha 24

Crossed area factor? m?/m? 1.56

! without Transport, from unloading to uploading
2 (driving distance*total track width)/area
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Tracked vehicle with mulcher and 9m?3 biomass bunker CENTRUM

Frequency of crossing
Bl very low

- low

[ middie

B high

B very high
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Tracked vehicle with mulcher and 9m?3 biomass bunker CENTRUM

Labour time shares

Labour time shares

-

Organisation
1%

——— Emptyrun
3%

\ Unloading

20%
Transport run
3%
\ Turnings

Re-location
14%

e
I
. 4%
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Tracked vehicle with mulcher and 9m?3 biomass bunker CENTRUM

Working hours per t DM

10
Biomass productivity [t DM per ha]
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Working day length h 8
Area ha 4
Ratio l/w 2
Biomass productivity T DM per ha 8
Water content % 65, sd=5
Bearing capacity g per cm’ 125
Farm to field distance km -
Field to field distance km 0.25
Field to unloading point km 0.1
Included labour times Without machinery transport, incl.

mowing, operational time and
maintenance
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Tracked vehicle with mulcher and biomass bunker
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Machine data

Contact area
Ground pressure’
Working width
Mowing speed
Bunker capacity
Bunker unloading

Delay time share

m2

g per cm?
m
km per h
m?

s/pc.
s/pc.

1
7
125
1.98

2
8

25

3 4 5 6 7 8
12 7 7 7 7 7
+50 %
+20 %
50 9 9 9
-20%
20 % 40 %

" nominal, empty
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Tracked vehicle with mulcher and biomass bunker CENTRUM

Working hours per ha

12

Working time [h per ha]
o

3 25m? 45m°, +50% 4+20% -20% +20% +40%
11.3m? w.width mulch. unloading delay  delay
speed

9m
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Two stages, chaff
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Tracked vehicle with disk mower & lateral swath laydown CENTRUM

Picture: T. Dahms
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Tracked vehicle with disk mower & lateral swath laydown ?&?EUM
Manufacturer Hanze Wetlands Techniek
Type Retriever - prototype
Power kw 77
Weight t 7.5
Contact area m* 11
Ground pressure! g per cm’ 70
Tracks/tires metal on rubber belts
Mower/chopper disk mower,

lateral swath laydown

Working width m 2.90
Bunker capacity m? -

" nominal, empty
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Two stages, chaff
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Tracked vehicle with chopper and 50m? trailer CENTRUM
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Tracked vehicle with chopper and 50m? trailer ?&?EUM
Manufacturer Hanze Wetlands Techniek
Type Otter 8 250 - prototype
Power kw 185
Weight t tractor: 10.0, trailer: 7.0
Contact area m* tractor: 11.3, trailer: 15.4
Ground pressure! g percm’ tractor: 0.90, trailer: 0.45
Tracks/tires metal on rubber belts
Mower/chopper Kemper field chopper
Working width m 2.2

Baler/bundler -

Bunker capacity = m’ 45

' nominal, empty
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Three stages, round bales
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Tracked vehicle with disk mower CENTRUM
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Tracked vehicle with disk mower EA&?EUM
Manufacturer Hanze Wetlands
Type PistenBully PB 260D
Power kw 190
Weight t 8
Contact area m® 7.75
Ground pressure! g per cm’ 100
Tracks/tires metal on rubber belts
Mower/chopper disk mower,

centered swath laydown

Working width m 3.15
Bunker capacity m? -

" nominal, empty
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Three stages, round bales
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Tracked vehicle with round baler CENTRUM
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Machine data

Manufacturer
Type

Power

Weight

Contact area
Ground pressure’

Tracks/tires

Mower/chopper
Working width
Baler/bundler

kw

t

m2
g per cm?

tractor:
bailer:

PistenBully PB 200D
147

tractor: 5.5, bailer: 3.5
tractor: 8, bailer: 1.5

tractor: 70, bailer: 235

metal on rubber belts
tandem axle, double tires

Round baler 1.20 m/1.43m?

" nominal, empty
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Three stages, round bales
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Tracked vehicle with bale fork CENTRUM
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Tracked vehicle with bale fork EA&?EUM
Manufacturer
Type PistenBully PB 200D
Power kw 147
Weight t 55
Contact area m? 8
Ground pressure! g percm’ 70
Tracks/tires metal on rubber belts
Mower/chopper -
Working width m -

Baler/bundler -

" nominal, empty
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Working time [h per ha]

-

1 2.1 2.2 3.1 3.2 3.3
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Tracked vehicle with kemper chopper CENTRUM
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Winter harvesting
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Typha harvesting trial
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Harvested vegetation
1st day (02.02.17)
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2nd day {03.02.17)
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P
3rd day (27.02.17)
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Typha harvesting trial 2017 CENTRUM
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Typha harvesting trial 2017 CENTRUM
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Tracked

vehicle
25m3

Seigal WildApp PistenBully 9m3 Tracked vehicle 25m3
Performance ~h/ha 10.5 4 5.5 3
~h/t DM 1.6 0.6 0.8 0.5
Costs €/t DM 120 80 90 55
GHG emissions t CO,eq./ha 0.19 0.16 0.3 0.16
Energy consumption % biomass Hu, 12 10 18 10

w15%

120 % loss
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Thank you for your attention
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