
KIRK MORTON, 
PRECISION MACHINE AND 

MANUFACTURING INC., 
USA, OUTLINES THE 

IMPORTANCE OF SELECTING 
THE APPROPRIATE ROTARY 

FEEDER TO INTRODUCE 
ALTERNATIVE FUEL INTO 

PNEUMATIC CONVEYING 
SYSTEMS. 

Introduction: alternative fuels
Cement manufacturing is an energy-intensive 
process. Historically, the primary sources of energy 
were coal, petroleum coke and other so-called fossil 
fuels used to fire the kilns. For both economic and 
environmental reasons the cement industry has 
increasingly turned to alternative fuels (energy-
rich fuels that may be acquired at lower costs 
than legacy fuels or which produce fewer negative 
environmental byproducts than fossil fuels).

Recent industry surveys indicate that 
approximately two thirds of North American cement 
manufacturing plants utilise at least one type 
of alternative fuel. Many of these plants meet a 
substantial portion (20 – 70%) of their energy needs 
through the use of alternative fuels.



The term ‘alternative fuels’ covers a wide variety of 
fuel types. The energy density of the fuels varies widely, 
as does the physical form. Solids, liquids and gases can 
all be utilised, with solid fuels being the most frequently 
used in North America. Common solid fuels include scrap 

tyres, agricultural byproducts and wastes, food processing 
byproducts and wastes, municipal solid waste, wood and 
paper manufacturing byproducts and construction or 
demolition wood sources.

The material handling requirements for solid 
alternative fuels, in particular wood-based fuels, can 
resemble those for handling coal or petroleum coke; 
however, there are some significant differences. This 
article will examine some of the unique challenges in 
handling wood-based alternative fuels. 

Wood-based alternative fuels
Wood species vary in their energy density so that 1 t 
of bone dry hardwood and 1 t of bone dry softwood 
will release very different amounts of energy when 
combusted. The bulk density of wood fuels will also vary 
greatly depending on the moisture content and the particle 
size – dry and uniformly sized wood chips are a very 
different fuel than forest waste or bark from a sawmill. 
Systems for preparing the wood fuels for combustion can 
range from non-existent to comprehensive systems for 
size reduction and/or drying.

A robust and flexible fuel feeding system that is 
capable of adapting to a wide variety of fuels can allow a 
cement plant to utilise the most available or least costly 
fuels without a major system redesign. 

Almost all wood fuels are pneumatically conveyed to 
the kiln. Pneumatic system design is a complex topic with 
many parameters to consider, but at the most basic level 
the key components are: the blower to provide the airflow, 
the piping run to contain and direct the material flow and a 
feeding device to introduce the fuel into the air stream. 

The most common device for feeding wood fuels into 
the pneumatic conveying line is a rotary feeder (Figure 1). 
In this application, the rotary feeder must function as 
both a metering device and as an airlock to segregate 
the high pressure air in the pneumatic system from the 
atmospheric pressure outside the feeder.

A well-designed and well-built rotary feeder can 
operate for extended periods of production without 
shutdowns due to oversized material causing the feeder 
to jam. Furthermore, a high quality feeder should run for 
months without any loss of efficiency that would require a 
refurbishment or replacement.

Feeding challenges with wood-based 
alternative fuels
The main challenge for a wood fuel feeding system is 
dealing with oversized material. Even in carefully prepared 
feedstocks, large pieces of wood are found with some 
regularity and in a minimally prepared feedstock the 
presence of oversized material is common. Unless the 
rotary feeder is designed to deal with oversized pieces, 
frequent jams or stoppages will disrupt fuel flow to the kiln.

Another challenge relates to the presence of sand, 
metals or other abrasives in the wood fuel stream. This 
is frequently encountered at cement plants that utilise 
construction or demolition waste streams, forest waste or 
municipal solid waste for fuel. 

Figure 2. The rotary feeder as installed with T-injector 
below.

Figure 1. Rotary feeder by Precision Machine & 
Manufacturing Co.

\
Reprinted from April 2014
World Cement



With oversized materials the consequences can be 
sudden and catastrophic – a feed line can be brought to 
a halt by a jammed rotary feeder. In contrast, the negative 
impacts of abrasive materials in the fuel show up more 
gradually and are usually manifested in rapid feeder wear 
that necessitates frequent feeder repair, rebuilding or 
replacement, costing money and creating downtime.

The importance of proper feeder design and 
operation can be seen in the experiences of two cement 
manufacturing companies with numerous US and 
Canadian plants, which have upgraded to robust fuel 
feeders that stand apart from common rotary valves or 
lightweight wood chip feeders.

Minimising feeder jamming
A cement plant in the central US has the ultimate goal of 
replacing 40% of its fossil fuel consumption with organic 
material (the plant is currently at 30%) and plant managers 
have been working through the technical issues that enable 
them to reach their goal as cost-effectively as possible. 
One challenge that needed to be overcome involved 
the replacement of a rotary feeder that was a source of 
constant maintenance problems. The feeder in question 
emptied a large hopper, creating an air lock and metering 
the organic material into the airflow of a pneumatic 
conveying system that feeds the kiln combustion chamber. 
The material has previously been processed by a chain of 
three shredders that progressively reduce the size of the 
material to a maximum diameter of 2.5 in.

The rotary feeder that the plant was using had rotor 
vanes that were only slightly angled and material was 
frequently caught between the knife and the rotor as 
it turned, stopping the feeder. Material would also be 
jammed between the rotor and feeder barrel. The jams, 
which occurred between 10 and 12 times per day, caused 
the feeder to jump, sometimes breaking the gearbox and, 
more importantly, posing a potential safety hazard to 
personnel standing nearby. “We would constantly need 
to stop the feeder and reverse it,” explained the plant 
maintenance manager. Ultimately, the plant installed 

an auto-reversing motor starter. If the jams could not 
be cleared by reversing the rotor, the feeder had to be 
removed from its installation so that the stuck material 
could be extracted. The high speed at which the old feeder 
was being run tended to exacerbate the jamming problem 
and the feeder manufacturer provided no assistance in 
dealing with the issues. 

The plant requested the services of Todd Sears, 
Power Process Equipment Inc., the local representative 
for Precision Machine & Manufacturing Co., a domestic 
manufacturer of rugged, long-life feeder and conveyor 
products. Sears, along with Precision Sales Engineer, 
Darren Couts, visited the plant and inspected the failing 
equipment. After considering alternatives for how the old 
feeder could be better operated, it was recommended that 
the old feeder be replaced with a Precision PMR 30 x 35 
feeder (Figure 2).

As some of the fuel that the plant consumes has 
abrasives or even tramp metal in it, the Precision 
representatives also recommended that the feeder 
barrel be upgraded to 0.625 in. Tri-Braze Dura Plus steel. 
Tri-Braze is a balanced-chemistry, consistent through-
hardness alloy steel that Precision has used for decades 
in its PMV rotary valve product line. The barrel is then 
coated with industrial chrome for added wear resistance 
and durability.

The rotors on Precision PMR feeders have angled 
rotor vanes (Figure 1) that produce a shearing action 
as the rotor turns towards the stationary knife, which is 
parallel to the rotor shaft. This shearing action is the key 
to handling oversized materials and to the energy efficient 
operation of the feeder. The rotor vanes are tipped with 
stainless steel that, when paired with the hardened steel 
knife, provides a clean cutting action.

The team suggested that a new Precision T-injector 
installed beneath the new feeder would provide a smoother 
and more even dispersal of the alternative fuel into the 
pneumatic conveying system air stream. A well designed 
T-injector is an often overlooked component in a high 
functioning pneumatic system. The T-injector supplied 
was of the long-slope design, with an upstream check 
valve, a rock trap and an inspection door in the side of the 
T-injector body. The equipment was provided with a stand 
to maintain the line elevation and with flanges to tie it into 
the existing 8 in. pneumatic line (Figure 2). The company 
also recommended the use of a higher horsepower drive 
package than the drive that powered the old feeder. 

The previous rotary feeder at the plant lasted 
10 months and jammed several times daily. The 
replacement Precision feeder has been in use for 
11 months and has not yet experienced a failure. 

Maximising feeder durability and uptime
Another case study involves one of the largest 
North American cement manufacturers, which was well 
into the process of converting each of its US plants over to 
wood fuels as an alternative to coal. With many of its plants 
located near large urban populations, a readily available fuel 
was wood from construction and demolition (C&D) sources.

Figure 3. An effective rotary feeder will include a knife 
made of hardened tool steel to slice through oversized 
material.
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At one of the company’s plants in the southwest, the 
feeders in the pneumatic system were struggling to convey 
the C&D material, experiencing frequent jams and feeder 
replacement at roughly six-month intervals. During a tour 
of the plant Couts noticed the drives on the feeders, which 
had been supplied by an international machine builder, 
were vibrating violently as the feeder rotated. Upon further 
investigation, he learned that the feeders were a knifeless 
design (having straight vanes – the kind typically used to 
transfer powdered material). Without a knife (Figure 3) and 
angled vanes to shear oversize material, larger pieces of 
construction waste were being caught between the vanes 
and the feeder body, causing the vibrations.

After consultation with plant maintenance, engineering 
and purchasing personnel and with a representative 
from the corporate engineering group, Precision 
recommended a PMR 30 x 45 rotary feeder. Considering 
the current line capacity, this large feeder provided 
ample capacity for increased throughput if needed in the 
future. As with the Midwestern plant described above, 
Precision recommended a Tri-Braze barrel for the feeder 
and specified a 0.75 in. thick barrel for the larger size 
feeder. The feeder was equipped with a Nord 15-HP 
shaft-mounted gear motor operating at only 11 rpm in 
order to minimise component wear.

The new PMR feeder was installed in mid-2012 and 
performed reliably for months. After approximately 
11 months of operation it was removed from service 
and sent to Precision for rebuilding. The rebuild was 

accomplished in approximately four weeks and the 
feeder returned to service. With a near doubling of the 
operational life and a rebuild that cost significantly less 
than the cost of a replacement feeder, the Precision PMR 
feeder demonstrated economic value to the customer.

Following the success at the first location, 
the customer decided to standardise on the 
30 x 45 size feeder at a number of its plants in order 
to give themselves flexibility in moving and deploying 
equipment and in maintaining spare parts. The test plant 
is now operating four of the Precision feeders with four 
others deployed at three additional plants across the 
southern tier of the United States. The customer has 
recently taken the decision to specify 1 in. Tri-Braze 
barrels for its PMR feeders in order to stretch out the 
rebuilding frequency even longer, despite the abrasive 
fuels it utilises.

Conclusion
Alternative fuels, particularly wood fuels, are a growing 
and economically attractive choice for many cement 
manufacturing companies in North America. The common 
use of pneumatic conveying systems for delivering the 
fuel to the kiln is very dependent on the robustness of 
the rotary feeder to introduce the fuel into the system. 
Design and material choices can greatly enhance 
the performance and durability of the feeders in the 
pneumatic systems, which will result in stable, long-
running operation of the fuel delivery system. 
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