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MANUFACTURING AND IDENTIFING THE OPTIMUM
OPERATING PARAMETERS OF A LOCAL PELLET
MILL MACHINE TO PRDUCE AQUATIC FEED

Kaddour.U. and Elmetwalli A. H.

ABSTRACT
This research aimed to evaluate and identify the optimum processing
parameters of a locally manufactured flat die pellet mill machine to
produce high quality aquatic feed pellets at a minimum cost. The
machine includes mixing and pelleting the formula in one step. The study
examined the influence of feeding rate, roller speed, and rollers teeth
width on pellets quality indicators (pelleting efficiency, pellets
durability). The operating parameters under this study were roller speed
(155, 185, 215 and 230 rpm), machine feeding rate (200,300,400 and
500 kg/h) and roller teeth width (6 and 10 mmy). The results demonstrated
that the optimum pelleting efficiency and pellets durability of 94.8 % and
87.5% were obtained at 215 rpm roller speed and 400 kg/h feeding rate
with 10mm teeth width. The best pellets water stability of 90% obtained
after 15 min at 215 rpm roller speed, 400 kg/h feeding rate and rollers
teeth width of 10 mm. These optimum values were chosen according to
the production rate low energy consumption and cost of unit mass. It can
be concluded from the obtained results that roller speed, roller teeth
width and feeding rate are among the most interacting process variables
affecting pellets durability, consumed energy, pelleting efficiency and
pellets water stability.
INTRODUCTION

quaculture is considered an important source of production for
Afacing the increasing demand for protein. In general, Protein

shortage in Egypt results from high prices of protein production
lines especially those imported from abroad. In this context,
manufacturing local pelleting machines will serve to solve the problem
and reduce the production cost in comparison to imported machines. In
aquaculture, pelleting quality is of importance since any fines that are
generated will be wasted when thrown into water.
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Apart from that, it will also pollute water, which has a detrimental effect
on oxygen supply and filter capacity. Therefore, producing high quality
feed pellets is basically important to enhance the production of
aquaculture. Choosing optimum processing variables is important to have
higher pellets quality and thus maximizing animal production. Previous
studies investigated the effect of different processing conditions on
pellets properties. For example, Thomas et al. (1997) suggested low die
speed range (10 m/s) to produce small and large pellets and high die
speed range (around 6-7 m/s) to produce cubes.

Kaddour et al. (2005) illustrated that extruder productivity decreased by
3.12 and 17.81% when using single screws with one twin screw and
single screws with two twins screws respectively, in comparison to single
screws at a clearance of 1.5 mm and number of one steam lock and width
of flat sector in steam lock of 0.4 cm. Their results also showed that
increasing the clearance between steam lock and case to 3 mm decreased
productivity by 3.78 and 10.53 % under the same previous conditions.

Sokhansani (2005) identified the proper moisture content to pellet
cellulosic materials at 8-12% (w.b) while the optimum moisture content
for starch and protein materials mostly for animal feeds can reach up to
20%. i

Abdel Wahab et al. (2011) evaluated the performance of a flat die
pelleting machine under some operating parameters including hole
diameter (4 and S mm), formula particle size (1, 2 and 3 mm), die total
thickness (25, 27.5, 30 and 32.5 mm), roller clearance (0.5, 2 and 4 mm)
and roller teeth width (4, 6 and 8). They concluded that 8 mm roller teeth
width is the optimum for flat die pelleting machines.

Kaliyan and Morey (2009) concluded that feed moisture content,
biomass constituents, feed particle size, feed conditioning temperature,
added binders and densification equipment variables as process
parameters all affect feed durability.

. Lundblad et al. (2009) pointed out that steam conditioning is commonly
used in pelleting operations to add moisture and heat to the mash. A
certdin temperature is needed during the pelleting process to minimize
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bacteria and microorganism and thereby ensure hygienic quality.
Moreover, moisture is important for gelatinisation of starch and
denaturation of proteins, important for adhering particles into pellets. Use
of steam during the pelleting process therefore improves pellets
durability index (PDI) as well as pelleting efficiency compared to dry
pelleting.

Serrano et al. (2011) identified the optimum moisture content (19-
23%, w.b.) to achieve the highest durability of 95.5%. They also added
that decreasing moisture content below 19% did not result in pellet
formation.

Tumuluru (2014) investigated the effects of die rotational speed and
preheating temperatures (30-110 C° on the density and durability of
pellets made from high moisture com stover. He concluded that
preheating and die rotational speed are the interacting process variables
influencing pellet moisture content, bulk and tapped density and
durability. The overall aim of this research was to manufacture, evaluate
and choose the optimum operating parameters of a flat'die pellet mill
machine to produce high quality aquatic feed pellets.

MATERIALS AND METHODS
The experiments were carried out during 2014 on a flat die pellét mill
machine manufactured in Zagazig city and evaluated at the Agricultural
Engineering Research Institute, Cairo, Egypt.
Specifications of the pellet mill Machine:
The pellet mill machine base was made from L shape steel sections,
having dimensions of 980 mm length, 520 mm width and 980 mm height.
Fig. (1) shows the layout of the pellet mill machine showing main parts
- including feeding unit, mixing unit, compressing and forming unit.
Forming unit (Die):-
The flat die’ is considered the most important part in disk pellet mill
machines. It is responsible to form the mach to pellets with the required
diameter. The die material was made from very hard steel (C52). As
illustrated in Fig. 2 it has dimensions of 440 mm outer diameter, 50 mm
inner diameter and thickness of 45 mm.
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Dim. in mm .
1- feeding unit, 2- mixing unit, 3- compressing rollers, 4- forming die,
5- gear box, 6- main motor, and 7- output product gate
Fig (1): Layout of the local flat die pellet mill machine
showing different parts

The compressing unit (Rollers):-

The compressing unit was responsible to compress and form the mach to
pellets through the die holes. It consisted of two rollers, fabricated from
hard sfeel and installed by conical bearings on two horizontal bars which
was fixed on a central iron block. Each roller is cylindrical in shape with
the rollers cam base having dimensions of 225 mm outer diameter, 50
mm inner diameter and 90 mm width. The compressing unit was
" constructed on the top main moving shaft passing through the center of
fixed die machine.
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Fig (2): Forming unit (Die)

The rotating motion of the rollers was stable around the horizontal bar
which was yielded from the main shaft rotating motion. There was a 0.5
mm clearance between the die and the rollers which was extended
according to the motion of the rollers around the horizontal bar for
agreement with capacity of row materials to force pressing throﬁgh the
die holes as shown in Fig. 3.

Composition of the experimental ration:

An aquatic feed pellets experimental ration was used in the present study,
which has the following composition as listed in Table 1. The formula
was prepared using a hammer mill having a concave of 2mm holes
diameter and fed to pellet mill through mixing unit to mix it-with adding
water as a pending material. Water was added at 7% by injection in the
pre-conditioner unit at the beginning and controlled by a valve.

Table 1: The composition of stander aquatic feed pellets ration.

Ingredients Wheat | Wheat | Soy | Fish | Shrimp | premix | Fish | Total
flour bran | bean | meal | meal oil

Percentage.% | 20.5 24 | 155 | 24 9 2 5 | 100
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