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Introduction

The LIFE DIMITRA project develops technological routes for valorising anaerobic digestates into solid and liquid bio-fertilisers for
climate-friendly agriculture. Among tested granulation methods, pressure pelletizing proved most effective, as other techniques did not
provide sufficient mechanical strength for digestate-based fertilizers. A modular mobile granulation line was therefore designed around a

Nawrocki flat-die mini pelletiser (18 kW), equipped with interchangeable dies to study the effect of compression ratio (L/D) and frictional
heat on pellet formation.

This work focuses on the pelletizing step, analysing how increasing die thickness from 30 to 40 mm (L/D 5.0-6.7, at 6 mm diameter)
Influences pellet quality and energy balance. Feedstock consisted of dewatering digestate fractions with mineral additives. Key
guestions addressed were whether higher L/D improves pellet strength and density, and to what extent frictional heat can support in-situ
water evaporation, reducing external drying demand.
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Physical integrity: longer residence times drive critical consolidation Frictional heat as a thermodynamic asset: in-situ evaporation

Installed Motor Effective Mechanical Frictional Heat Generation
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Variant A (L/D 5.0) Variant B (L/D 6.7)

Key Finding: Thicker dies promote necessary particle rearrangement. Variant A may suffice for gentle
handling, but Variant B is mechanically required to guarantee field-ready structural integrity.

The 6.0 kW of latent heat evaporates 9.6 kg/h of water
directly within the pelletizer per single pass. This
internal evaporation naturally covers 13% of the total

Reduces external dryer thermal demand from ~70 kW
down to 58.7 kW. Yields a 10-15% reduction in total
external thermal demand, enabling low-energy ambient

System Trade-Offs Synthesized

* Increasing L/D secures the physical integrity strictly
required for agricultural deployment.

» Concurrently converts mechanical energy into highly
efficient in-situ drying (saving 10-15% on downstream
U EIERS)

* The required penalty is higher specific mechanical
energy (up to 80 kWh/t) and marginally lower
throughput.
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Final Recommendation

An L/D threshold of approximately 6.0 represents the
optimal compromise. Die geometry and frictional heat
recovery are mandatory thermodynamic design
considerations for deploying efficient mobile granulation
units at distributed biogas plants.
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process water removal requirement (75 kg/h). final drying scenarios.
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