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OBJECTIVES

nie objective of this work was to establish a test facility for the 
densification of forest and mill residues.

INTRODUCTION

Unprocessed mill.or forest residues are characteristically bulky, 
physically heterogeneous, and typically high in moisture content.
As a result, unrefined residues are expensive to transport and 
drfficuit to handle, store, and utilize. The poor fuel characteristics 
of mill and forest residues can be significantly improved through 
densification. When compared to unprocessed residues, densification 
achieves volume reductions ranging from about 5 to 15, resulting in 
significant transport savings. Densified fuel products are physically 
homogeneous, low in moisture content, high in energy value, and 
consequently have uniform combustion characteristics. Due to their 
improved properties, densified fuels can be utilized by industrial, 
institutional, and domestic consumers which could not normally use 
unprocessed residues.

Since substantial energy is required for grinding, drying, and compacting 
the residues, the potential of mill residue densification for on-site 
utilization is often limited. However, if market conditions are suitable 
the production of densified fuels for outside sales can be a profitable 
venture, especially when considering the recent price escalations of the 
non-renewable fuels.

In addition, there is a growing trend towards the utilization of forest 
residues, such as branches, tops, and thinnings. One concept for the 
recovery of forest residues is the central processing complex, in which 
full-trees are forwarded to a semi-portable site for delimbing, slashing, 
and residue segregation. it is expected that an average complex of this 
type would generate approximately 95,500 green tonnes of residue annually. 
Since these residues have a bulk density of only 96 - 160 kg/m3 (compared 
to about 500 kg/m3 for densified fuels), densification appears to be an 
attractive means of processing the materials prior to transport and 
utilization.

Although densification is a technically proven process, the majority of 
commercial installations utilize softwood bark. Difficulty has been 
experienced utilizing hardwood materials and little information is 
available on the densification characteristics of composite forest 
residue mixtures.

In view of this need for basic data, the purpose.of the project was to 
create a test facility for the densification of mill and forest residues.
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description of test facilities

An industrial Spanex KS-6 ram-type briquetting press is utilized for 
the densification tests (Figure 1). The selection of this particular 
unit was based upon the following factors:

a) compact size
b) ease of repair and modification
c) commercially proven and widely utilized
d) availability of spare parts

The press has a rated nominal output of approximately 300 kg/hour.
The unit, as originally supplied to Forintek, was equipped with a 
7.5 kW main drive motor and 2.2 kW fixed—speed feed drive motor.

^terials are fed vertically into a 50 mm diameter chromed pressing 
die via a screw feed auger in an intermediate hopper (Figure 2).
Bridging of the feedstock in the hopper is prevented using a mechanical 
stirrer (Figure 3). Feedstock is compressed into briquettes by means 
of a piston extruding it through the die (Figures 4 and 5). To maintain 
back pressure on the briquettes, the press is equipped with pneumatic 
pressure tongs at the die outlet which automatically compensate for 
changes in feedstock characteristics. At the discharge of the pressure 
tongs, an after cooling line conveys the briquettes to a collection 
area.

RESULTS AND DISCUSSION

Initial test runs on the press indicated that modifications were necessary 
to permit controlled densification. During the first runs, feedstock 
was delivered into the intermediate hopper using a small-capacity delivery 
chute. This chute did not allow adequate material flow and was replaced 
by a 3 m3 capacity feedstock storage bunker. To facilitate uniform 
feeding to the intermediate hopper and pressing machine, the bunker is 
equipped with an internal stirrer powered by a 1.1 kW motor(Figure 6). At full 
capacity, the bunker can store material for a 6 to 8 hour test run.

Since changes in feedstock particle size or configuration necessitated 
alterations in delivery rate, the original fixed-speed feed motor proved 
to be unsatisfactory for densification. The motor was removed and replaced 
by a 1.0 to 5.0 kW variable-speed motor coupled to a 10:1 Boston Gear 
Reductor. This new arrangement provides satisfactory regulation of feed 
speed to compensate for variation in feedstock flow.

Finally, to permit control of briquette temperature, the original pressure 
tongs were replaced by pneumatic water cooled tongs. This modification 
involved dismantling and remanufacturing the press head and die to permit
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the internal flow of cold or hot water (Figures 7 and 8). Heating 
°r coding to an optimum temperature permits stable briquette formation 
and reduces springback of the densified product.

After modification, densification tests were conducted on red oak 
sawdust conditioned to a moisture content of about 17 percent (wet basis). 
The addition of the storage bunker, water cooled tongs, and variable- 
speed motor resulted in highly improved performance of the briquetting 
press. With the variable-speed motor, feed rates ranging from about 
95 to 200 kg/hour were achieved.

COMMERCIAL SIGNIFICANCE

Ibe unit can be used to evaluate, on an industrial scale, the densifying 
characteristics of a wide variety of biomass materials. With maximum 
power requirements of only 13.6 kW, the energy consumption of the press 
is comparably low. To conduct a representative test run on the press 
approximately 300 to 600 kg of material is required
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figure 1. Spanex KS-6 Briquetting Press
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Figure 2. View of' Screw Feed Auger and Intermediate Hopper, Dismantled 
from Briquetting Press
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Figure 3. Top View of Feedstock Stirrer and Screw Feed Auger in 
Intermediate Hopper
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Figure 4. Front View of Chromed Die and Piston
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Figure 5. Side.View of Chromed Die and Piston (feeding section and 
pneumatic tongs removed from press)
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Figure 6. Internal Stirrer in Feedstock Bunker
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Figure 7. Dismantled Press Prior to Addition of Variable-Speed 
Feed Motor and Water Cooled Tongs
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Figure 8. Press After Addition of Variable—Speed Feed Motor and 
Water Cooled Tongs
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