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Background

> Biomass is considered a contributor to climate
change mitigation and energy security

» Potential is not exploited due to difficult operating
conditions, low efficiency and high costs in the
supply chain

» Several overviews of research on technologies and
procedures suitable for increasing the efficiency in
fuelwood supply are existing

» No paper covers relevant and promising research
trends in the field of forest fuel supply chains
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Objectives

» Overview of research trends in forest biomass
supply in Europe considering the years 2007 to 2017 EESFARS.

» Covering “harvesting”, “storage”, “comminution” i 8
and “transport” =

~ 58
.

> Classification according to key supply processes il /n ‘;i
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and further into research trends o Tl T .
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» |dentification of future research needs to both
Industrial and academic development
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Material and methods

» Online literature review using search engines
Scopus, Web of Science and Google Scholar

» Combination of keywords:

» harvesting, extracting, storage, comminution,
chipping, transport

» fuelwood, energy wood, supply chain
» 145 papers were relevant for review

» Papers could fit to more than one supply process or ——
research trend and were therefore counted multiple
times
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Research Trends in Harvesting
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Research Trends in Harvesting

» Fuelwood harvesting heads
» Evaluation of productivity, cutting quality
» Configuration
» Boom-corridor thinning
» Bundling of trees
» Improvement of productivity
» Efficiency of multi-tree handling
» Forwarder-mounted bundler
» Compressing fuelwood loads

» Evaluation of different concepts
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Research Trends in Storage
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Storage season and duration
® Pile size and shape, position in the pile and fuelwood size
m Covering, debarking, splitting, bundling and pre-drying in the stand
m Dry matter losses
m Meteorological data based drying models Photos: Leitner Erber. Kanstan
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Research Trends in Storage

» Effects of storage season on drying performance

> Pile size and shape, position in the pile and fuelwood #
size

» Beehive pile vs. windrow pile

» Moisture content gradient from inside to outside
» Covering, debarking, pre-drying

» Positive effects in Nordic countries

» Faster drying when debarking or splitting

» Pre-drying reduces the moisture content
» Dry-matter losses

> Treatment of residues
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Research Trends in Storage

» Meteorological data based drying models
» species, material type and treatment

» defined period or the period required to reach a
defined moisture content

» Monitoring by sampling by chainsaw or weighing
stems or parts of the pile in intervals or “continuous
weighing approach”
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Research Trends in Comminution
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m Allocation of the comminution process within the supply chain
m Effects of wood characteristics on chipper performance
m Effects of wood characteristics on product quality
® Evaluating the effects of chipper design
Evaluating the effects of knife configuration
m Evaluating the effects of screens and sieves
m Effects of comminution on and human'’s health PhaiadsBOK D"
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Research Trends in Comminution

» Allocation of the comminution process
» Terrain, roadside, terminal, plant

» Effects of wood characteristics on chipper
performance and on product quality

» Evaluating the effects of chipper configuration

» Chipper design, crane size, in-feed mode, blower
setting, hybrid chippers

» Knife configuration, knife angle, wearing chipper
knives, intervals on knife sharpening, cut length
setting, piece breaker option, cutterhead diameter

> Screens and sieves, mesh size

> Effects of comminution on human’s health
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Research Trends in Transport
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Selecting suitable transportation modes

Improving the efficiency of fuel wood transportation
m Coordination of supply processes
m Economic assessment of supply chains
®m Environmental assessment of supply chains
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Research Trends in Transportation
and Logistics

» Selecting suitable transportation modes

» Working time, working rate, fuel consumption, energy
costs and economic costs

» Improving the efficiency of fuelwood transportation

» Payload, loading and unloading time, transporting
distance, hourly costs and operational delays, moisture:
content

» Coordination of supply processes
» Optimization and simulation

» Economic and environmental assessment of supply
chains
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Conclusions

» Harvesting

» Adapting machine configuration and working
techniques

» Future performance of bundling is unclear
» Storage

» Improving the season of harvesting, storage layout and
treatment

» Higher accuracy of drying models and expanding their
field of application
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Conclusions

» Comminution
» Interlinkage between chipper, crane and grapple
» Optimal positioning of the comminution process
» Improvement of chipper design
» Transportation & Logistics
» Optimization of the design of supply areas
» Optimization of vehicle capacity
» Intermodal and multimodal transport
» Linkage between supply processes

» Additional focus on environmental impacts (LCA)
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