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ABSTRACT: Cooling is one of the most important pest-processing
operations in the production of extruded aquatic feed pellets. In this
study a simple design of double pass cooler was manufacturing for
sinking pellets and the effect of different operating parameters on
the final quality of extruded sinking aquatic feed (auger speed, air
velocity and feeding rate) were investigated. The cooler parameters
that were studied included three different air velocity in upper
cylinder of 2.9, 4.6 and 5.8m/s, and 3.7, 5.3 and 8.2 m/s in bottom
cylinder, four different auger rotating speeds of (45, 60, 75 and 90
rpm.), and three different cooler feeding rate of (250, 350 and 450
kg/h).

The results showed that the highest cooling efficiency was 83.66%,
the lowest out-put pellets temperature and output moisture content
were 27.3°C and 9.93%, respectively at parameters of 5.8 and 8.2 m/s
air velocity in upper cylinder and bottom cylinder respectively, 45
rpm. auger speed, and 250 kg feeding rate. The best pellets
durability was 98.91 at air velocity of 2.9 and 3.7 m/s in upper
cylinder and bottom cylinder respectively, 45rpm auger speed, and
450 kg feeding rate. Specific energy was 4.866 kW.h/ton and 0.00%
total mash losses at air velocity of 2.9 and 8.2 m/s in upper cylinder
and bottom cylinder respectively, 45 rpm auger speed, and 450 kg
feeding rate.

Key words: Double pass cooler, aquatic feed pellets, manufacture,
auger speed, temperature, moisture content.
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INTRODUCTION

Maier et al. (1989) studied the
production of pellets by extrusion.
Ground feed ingredients were
extruded through dies ranging in
diameter from 4 to 12 mm. After
extrusion, the pellets were cooled
before being placed in storage.
Also, stored pellets needed to be
ventilated occasionally to prevent
spoilage. They concluded that
knowledge of the thermal
properties (specific heat, thermal
conductivity, and thermal
diffusivity) of the pellets is needed
in the efficient design and
selection of coolers and ventilation
equipment for poultry litter pellets.

Robinson (1984) reported that
in the conventional extrusion
process for feed production,
pelleted products exit the die at
about 60-85°C and 12-17.5%
moisture. During cooling, atr is
forced through the pellets to
quickly reduce the temperature and
to remove a specific amount of
moisture from the material and in
general, for long-term storage, the
final moisture content of the
pellets should be less than 12-13%.

Turner (1995) studied that in
the pellet milling process, pellets
leave the die at temperatures of 60-
95°C and moisture contents of 12-
18%. Pellets are cooled, mostly
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using forced air, immediately after
the die to within 5°C of ambient
temperature, and to within 0.5% of
the original moisture content of the
feed ahead of the conditioner.

Maier er al. (1992) established
that the most important operating
and design parameters for a pellet
cooling system are bed depth and
air-to-pellet mass flow ratio.
Fundamentally, both are airflow
resistance parameters. They added
that the cooling time might range
from about 4 to 15 min.

Fasina et al (1997) reported
that cooling and drying is one of
the unit operations involved in the
production of Lucemne pellets.
Optimization of this unit operation
is essential due to its substantial
impact on pellet quality and
production costs. A heat and mass
transfer program was developed
for the cooling and drying of
Lucee pellets. The program,
when applied to a single-pass cross
flow cooler, showed that pellet size
(or diameter), air temperature and
ratio of pellet flow rate to airflow
rate significantly affected the
cooling and drying of the pellets.
No significant effect of initial
pellet temperature (within the
range of 90 to 110°C) was found
on the rate of pellet cooling
although the location (or time) of
complete cooling of the peliets
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increased with increase in initial
-pellet temperature.

Jennifer (2004) storage and
handling properties of the pellets
made from poultry litter are
affected by moisture content
between (6 to 22%) and relative
humidity between (45% to 80%) of
the storage environment. The force
required to rupture the pellets
varied from 350N at 6.0%
moisture to SON at 22.0% moisture
W.b. Temperature of the pellets
exiting the die increased to 85 °C £
2 °C after pelleting, the pellets
were cooled in an environmental
chamber set at 22°C and 4%
relative humidity

Ray et al (2004) studied
airflow resistance during cooling
of pelleted products of four sizes
and shapes (circular cross-sections
with 4.0, 67 and 194 mm
diameters, and rectangular cross
section with 33.2 x 349 mm
dimensions). The effect of “loose"
and “packed” fill were tested for
gach product size except for the
cubes, which was tested at loose
fill only. The pressure drop was
higher for the packed fill, but the
similar trends for variation of
airflow with pressure drop was
observed for both conditions.
Three bin shapes (round, square,
rectangular)  containing  equal
airflow areas were also tested, and

399

no significant effect of the same on
airflow resistance was detected.

Kaddour and Alavis (2007) in
this study a simple design one
rotating  bass  cooler  was
manufacturing, some different
operating parameters were testing.
Lowest possible air velocity is
desired to reduce pellet losses with
output air. On the other hand,
lower air velocity reduced the
degree of drying and cooling,
leading to higher molding and
mash percentage. For two months
storage, the least possible air
velocity that led to zero molding
for low density floating feed was
3.76 m/s at 10 rpm. turning speed
and 100 cooler angles. Also at
these settings pellet losses and
mash percentage were acceptable
(only 0.8% and 1.6%,
respectively). This corresponded to
output temperature of 28.50C,
cooling efficiency of 72.8% and
output moisture of 8.3%.
Similarly, for medium density
sinking feed, the best operating
parameters were 3.76 m/s air
velocity, 15 RPM. turning speed
and 100 cooler angles. This
corresponded to output temperature
of 27.30C, cooling efficiency of
73.9% and output moisture of
8.9%, and resulted in 0.5% losses,
1.7% mash percentage and 0%
molding after two months of storage.
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The objectives of this study are:

1. Manufacturing a stmple design
of double pass cooler for aquatic
feed pellets.

2. Studying the effect of different
operating parameters (auger
speed, air velocity, feeding rate)
on the final quality pellets.

MATERIALS AND
METHODS

Components of the Double
Pass Cooler

The cooler rested on a frame
with an adjustable base, and
consisted of feeding unit, two
cooler barrels, an air-comprising
unit and a power transmission unit
(Fig. 1a and 1b).

Frame: The cooler frame,
manufactured to supporting the
two barrels, was made from steel
bars of 4x6x0.5 cm it has
dimension of 124 ¢m highest and
100 om width. The frame
supported on four wheels has
diameter of 20cm.

Feeding unit: The feeding
hopper has conical shape; it has
inlet dimensions of 50x50 cm,
outlet dimensions of 15x23 cm.
and45 cm highest. It has holding
capacity range between (20-30) kg
of aquatic feed depends on the
pellets density.
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Double pass barrels: The cooler
barrels are the cooling room of
cooling system, the extruded
pellets move through it with
cooling air to decrease the pellets
moisture and temperature. Etch
barrel has dimension of 200cm
length, 25cm diameter, 0.3cm
thickness, the upper barrel has four
perforates, the first under the
feeding unit has dimension of
15x23 cm for pellets input, the
second connected with the bottom
barrel from the another end by
glass cylinder has diameter of 19
cm and 19 cm length, the third
from 24cm of the barrel end at the
top hasl0 cm diameter and 19cm.
length to exit the hot air. The
fourth for cooled air input it has
diameter of 10cm.The bottom
barrel has four perforated too, the
first connected with the upper
barrel has diameter of 19cm, the
second for hot air out put from
24cm of the barrel end at the top
hasl0 cm diameter and 70cm
length, the third to exit the pellets
out the cooler after cooling
operation it has dimension of
15x23cm, the fourth for cooled air
input at feeding side it has
diameter of 10cm. Etch barrel set
on the frame from the both ends by
a vertical pallet has 32 cm
diameter, and! cm thickness.
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Cooler feeding unit.

The perforate of outlet hot air.
The upper cylinder.

The bottom cylinder.

The motor of power {ransmission.
The cooler frame.

The electrical source.

The motor of air and plawer.

. The perforate of inlet air.
P _ grr —.#rw 10. The rotary shaft of auger.

L. —

by

10—
]
=
}
:
Ehe
it i
™ ~,
..‘.\“ < 3
I
.u‘l
=t
i —ee

frg eIy [

¥
{
N
RIS I N R N

Fig. 1a. The deouble pass cooler machine
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Pellets in-put

Air out-put

Fig. 1b. The moving direction of air and pellets inside the cooler
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Turning auger: The cooler
augers were anchored on the rotary
shaft of the cooler inside the
barrel, it designed to transfer and
turning the extruded pellets from
the beginning of the barrel to the
end in etch stage. The auger shaft
dimensions were 230 cm length, S
cm diameter ends to 4 cm and 15
cm pitch and was supported on two
rollers on the a vertical pallet on
frame. The auger consisted on two
rows of holes has 0.5 cm diameter.

Air Compressing system: I
consisted of compressing fan and
an air chamber divides to two parts
their one at the begianing of the
upper barrel, and the other at the
beginning of the bottom barrel of
cooler. The compressing fan had a
diameter of 25 cm, and was
powered by a (2.18) kW (4 hp)
motor. The air velocity through the
pellets at the two barrels: has
controlled by gate.

Power transmission: The cooler
power transmission unit consist of
an electric motor 1.47 kW (2 hp).
The motor output shaft speed was
from 60 to 3000 rpm., and power
was transmitted from gear on shaft
of the motor to gear on the shaft of
the auger at the bottom barrel and
to gear on the shaft of the auger at
the upper by a chains.
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Evaluation of Cooler
Performance
Aquatic feed pellets were

produced on a single screw extruder
using dies with 4.00 mm diameter
circular opening. The average
dimensions of sinking pellets were
4.0 mm diameter and 5.0 mm
length. The cooler performance was
evaluated based on the following
measurements: cooling efficiency
(%), output pellet moisture content
(%), out put pellet temperature (C°),
mash losses percentage in the final
product (%), pellet loss (%), specific
energy, and pellets durability.

Pellets temperature out-put

The pellets temperature were
monitored using thermocouples.

Cooling efficiency

The air temperature and relative
humidity during the cooling study
ranged between 28-29° C and 55.3-
60.7%, respectively. The cooling
efficiency was calculated using the
following relation —

Cooling efficiency (%e)=

T, -1
L 2,100 (1)
T
(Kadduor and Alvis (2007))

Where, T; and T, are the pellet
input and output temperatures
respectively (C°).
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Pellets moisture content %

Pellet moisture contents were
determined using the oven drying
method (140° C for 2 h) and
expressed on a wet basis.

Pellet losses

Pellet losses with air output
were evaluated by letting the air
from the output tube pass through
a porous collection bag. The mass
of material in the bag was
measured and expressed as a
percentage of the total mass of
pellets that passed through the
cooler.

W,
pellets losses(%) = VP %100 ~==-—=~ (2)

{Kadduor and Alvis (2007))

Where: Wp: pellets losses (kg) and
Wt: sample mass (kg)

Mash losses

Mash losses in the final product
was a measure and expressed as a
percentage of the total mass of
pellets that passed through the
cooler.

mash losses (%) = V\\;m %100 --- (3)

(Kadduor and Alvis (2007))
Pellets durability

Pellets durability after cooling
was determined using durability
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turning box at 50 rpm.. The pellets
sample of 500g inside the box and
operating 10 minute, after
treatrnent, the sample sieve and
weight. It was calculated from the
following relation:

Pellets durability=wa __ .. (%)

Where: W, : brokexpfl5 peliets (g) and
Wy, - sample mass (g}

Specific Energy

In order to measure the encrgy
requirement for operating the
designed mixer unit, a super clamp
meter-300 k was used for
measuring the current strength and
potential difference before and
during experiments. The consumed
power was calculated according to
the following formula (Ibrahim,
1982):

Total consumed power =
NER Y n cos@
1000
Where I= Line current strength in
amperes, V = Potential difference
(Voltage) being equal to 380 V,
Cos 8 = Power factor (being equal
to 0.84), /3= Coefficient current
three phase (being equal 1.73), 1 =
Mechanical efficiency, assumed
(90 %) constant.

The specific energy requirement
in (kW.hton) was calculated by
the following equation:

(KW}

Energy consumed = g(K W .h/ton)
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Where P = The consumed power
_ to mixing ration, KW

Q = Machinery line productivity,
ton/h.

RESULTS AND
DISCUTION

Effect of Operational Factors
on Pellets Qutput Temperature

Pellet output temperature after
cooling is a very important
parameter, not only as a measure
of cooling performance, but also
from the pomt of view of
packaging and stability during
handling and long term storage.

Auger speed

Fig. 2 showed that the cffect of
auger speed on the out put sinking
pellets temperature, at air velocity
profile of 2.9 and 3.7 m/s, and
auger speed of 45, 90 rpm. which
it ranged between (34.56 and
42.77°C), (34.49 and 42.47°C) and
(35.22 and 42.83° C) at feeding
rate (250, 350 and 450 kgr)
respectively.

The increase in auger speed
leading to the decrease in pellets
retention time inside the cooler,
and decreased the time of heat
transfer process between hot
pellets and air that led to pellets
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exit fast out the cooler barrel with
higher out put pellets temperature .

Air velocity

Fig. 2 showed that the effect of
air velocity on the output sinking
pellets temperature, at air velocity
profiles of (2.9, 3.7 m/s) to (5.7,
8.2 m/s) and at auger speed of 45
rpm. which it ranged between
(34.56 to 27.3°C), (3449 to
27.26°C) and (35.22 t0 28.31°C) at
feeding rate (250, 350 and 450
kg/hr) respectively.

Air velocity greatly affects the
rate of heat transfer from the hot
pellets to the cooling air, with
higher velocity the volume of air
increased that leading to a greater
heat transfer coefficient , so high
air velocity led to fast temperature
removing thus lower out put
pellets temperature thus.

Feeding rate

Fig. 2 showed that the effect of
feeding rate on the out put sinking
pellets temperature which it ranged
between (27.3 and 28310 (),
(24.65and 26.580 C) at feeding
rate of 250 and 450 kgh
respectively at air velocity profile
of (5.7, 8.2 m/s) and auger speed
45 rpm.. The increase in feeding
rate leading to increased the heat
quantity of pellets in the cooler
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temperature and the decrease of

pellets contact surface area with air
" inside the cooler , so the increase
in feeding rate with the same of air
velocity and auger speed led to
decrease in the temperaturc
removing of pellets and higher out
put pellets temperature.

Effect of Operational Factors
on Cooling Efficiency

Cooling efficiency is a very
important measurement to evaluate
any cooling system and it takes into
accounts both the inlet and outlet

temperatures of the pellets.

Auger speed

Fig. 3 showed that the effect of
auger speed on the cooling

efficiency for air velocity profile of
(5.7, 8.2 m/s), the auger speed of 45
rpm. and auger speed of 90 rpm.
which it ranged between (66.59%
and 61.13), (66.02 and 60.64) and
(6535 and 59.28) at feeding rate
(250, 350 and 450 Kghr)
respectively.

The increase in auger speed
from 45 to 90 rpm. leading to the
decrease in pellets retention time
inside the cooler, and decreased
the time of heat transfer process
between hot pellets and air that
lead to pellets exit fast out the
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cooler barrel with higher out put
pellets temperature and lowest
Cooling efficiency. .

Air velocity

Fig. 3 showed that the effect of
air velocity on the cooling
efficiency at air velocity profiles of
(2.9, 3.7 m/s) to (5.7, 8.2 m/s) for
the auger speed of 45 RPM. which
it ranged between (57.69% to
66.58%), (57.78% to 66.02%) and
(56.89% to 65.34%) for sinking
peliets.

Air velocity greatly affects the
rate of heat transfer from the hot
pellets to the cooling air, with higher
velocity the volume of air increased
that leading to a greater heat
transfer coeflicient, so high air
velocity lead to lead to fast
temperature removing thus lower
out put pellets temperature and
highest Cooling efficiency.

Feeding rate

Fig. 3 showed that the effect of
feeding rate on the cooling
efficiency for sinking pellets which
it was (66.59%) and (73.64% ) at
feeding rate of (250 and 450 Kg/h)
respectively for air velocity profile
of (5.7and 8.2 m/s) and auger speed
45 rpm. The increase in feeding
rate leading to increased the heat
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quantity of pellets in the cooler and

.decreased the pellets contact
surface area with air inside the
cooler, so the increase in feeding
rate lead to decrease in the
temperature removing of pellets
and higher out put pellets
temperature and lowest cooling
efficiency.

Effect of Operational Factors
on Pellets Moisture Content

A primary outcorne of the
cooling process is removal of
moisture from the pellets leading
to lower water activity, inhibition
of mold growth, and long-term
storage.

Auger speed

Fig. 4 showed that the effect of
auger speed on pellets moisture
content at air velocity profile of
(2.9, 3.7 m/s), the auger speed of
45 and 90 rpm. Which it ranged
between (14.54% and 20.17%),
(15.92% and 21.58%}) and (16.81%
and 22.47%) for sinking pellets.

The increase in auger speed
leading to the decrease in pellets
retention time inside the cooler,
and decreased the time of heat
transfer process between hot
pellets and air that lead to pellets
exit fast out the cooler barrel with
higher out put pellets temperature
and moisture.
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Air velocity

Fig. 4 indicated the effect of
auger speed on the out put sinking
pellets moisture at air velocity
profiles of TP1 (2.9, 3.7 m/s) and
TP3 (5.7, 8.2 m/s) and the lowest

-auger speed of 45 rpm. which it

ranged between (14.54% and
11.78%), (15.92% and 12.96%)
and (16.81% and 13.85%) at
feeding rate (250, 350 and 450
Kg/hr) respectively.

At air velocity profiles of TP4
(4.6, 3.7 m/s) and TP6 (4.6, 8.2
m/s) it ranged between (13.67%
and 10.68%), (14.93% and
12.08%) and (15.82% and 12.97%)
at feeding rate (250, 350 and 4350

Kg/hr) respectively.

At air velocity profiles of TP7
(5.7, 3.7 m/s) and TP9 (5.7, 8.2
m/s) it ranged between (12.37%
and 9.93%), (13.99% and 11.14%)
and (14.88% and 12.03%) at
feeding rate (250, 350 and 450

Kg/hr) respectively.

The decrease in pellets output
moisture by the increase in the air
velocity, could be due to the
increase in air quantity by high
speed of air, thus lead to fast
moisture removing of pellets
output . Air velocity greatly affects
the rate of heat and moisture
transfer from the hot pellets to the
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cooling air, with higher velocity
the volume of air increased that
leading to a greater  heat and
moisture transfer coefficient, so
high air velocity lead to lead to fast
temperature and moistare
removing thus lower out put
pellets temperature and moisture.

Feeding rate:

Fig. 4 indicated the effect of
feeding rate on the out put sinking
pellets moisture content after
double bass which it was
(14.54%), (17.43%) at feeding rate
of (250 and 450K g/h) respectively,
air velocity profile of (2.9and 3.7
m/s) and auger speed 45 rpm

The increase in feeding rate
leading to increased the heat and
moisture quantity of pellets in the
cooler and decrease the contact
surface area between pellets and
air inside the cooler, so the
increase in feeding ratec with the
same of air velocity and auger
speed lead to decrease in the
temperature and moisture
removing from pellets and thus
higher out put pellets temperature
and moisture.

Effect of Operational Factors
on Pellets and Mash Losses

Auger speed

Fig. 5 showed the effect of
auger speed on the sinking mash
losses at air velocity profile of Tp,
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(2.9, 3.7 m/s) and at the auger
speed of 45 rpm, and 90 rpm.
which it ranged between (0.24%
and 1.1%), (1.6 and 2.46) and
(2.53 and 3.39) at feeding rate
(250, 350 and 450 Kghr)
respectively

The increase in mash formula
percentage in plant packing by
increasing the cooler screw speed ,
could be due to, the decrease in
pellets retention time in cooler
barrels , that lead to less effect of
air velocity for mash removing by
decrease the pellets retention time
in cooler barrels.

However, for sinking pellets
losses was (1.24% and 0.4%),
(1.11 and 0.35) and (0.84 and 0) at
feeding rate (250, 350 and 450
Kg/r) respectively. It means that
the increase in auger speed would
lead to faster transit of pellets
through the cooler and reduced
retention time.

The decrease in pellets losses
with air output by increasing the
auger speed for sinking pellets just
at air velocity profile (TP9) of
(5.7m/s upper with 8.2m/s bottom)
could be due to the decrease in
pellets retention time in cooler
barrels.

Air velocity

Fig. 5 showed the effect of air
velocity on the sinking mash losses
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at the lowest auger speed of 45
rpm. and air velocity profile of Tpy
(2.9, 3.7 m/s) and air profile speed
of Tpe (5.7,8.2 m/s) which it
ranged between (0.24% and 0%),
(1.6% and 0%) and (0.84% and
0%) at feeding rate (250, 350 and
450 Kg/hr) respectively

The decrease in mash formula
in pellets package for sinking
treatments, with high air velocity
profile could be the mash formula
has very low density, allow the air
to pick it up out the cooler with air.

However, for sinking pellets
losses ranged between (0% and
1.47%), (1.6% and 0%) and (0%
and 2.53%) at feeding rate (250,
350 and 450 Kg/hr) respectively

Feeding rate

Fig. 5 showed the effect of
feeding rate on the sinking mash
losses at the lowest auger speed of
45 rpm. and air velocity profile of
Tp: (2.9, 3.7 m/s) and air profile
speed of Tpo (5.7, 8.2 m/s) which it
was (0.24%, 1.6 and 2.53%) at
feeding rate (250, 350 and 450

Kg/hr) respectively.

The increase in mach losses and
the decrease in pellets losses by the
increase in feeding rate could be
due to the increasing in pellets
capacity in cooler barrel in time
unit and the decrease in the area
between pellets that lead to
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decrease air velocity by increasing
the resistance of air to pick up the
mach out the cooler from the screw
center.

Effect of Operational Factors
on Durability

Pellets durability is one of the
most important parameters of
pellets quality control
measurement; it indicates pellets
resistance for handling.

Auger speed

Fig. 6 indicated the effect of
auger speed on the out put sinking
pellets durability at air velocity
profile of (2.7, 3.9 m/s) and auger
speed of 45 rpm, and 90 rpm.
which it ranged between (97.32%
and 92.94%), (97.95% and
93.57%) and (98.91% and 94.53%)
at feeding rate (250, 350 and 450
Kg/hr) respectively.

The decrcase in  pellets
durability by increasing auger
speed from could be due to the
decrease in pellets retention time
inside the cooler, that lead the
pellets exit fast out the cooler, and
the high rotating speed of screw
lead to make cracking of pellets.

Air velocity

Fig. 6 indicated the effect of
auger speed on the out put sinking
pellets durability after double pass
at the auger speed of 45 rpm. and
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Fig. 6. The effect of air speed profile and cooler speed on sinking
pellets durability at 250, 350 and 430 kg/h feeding rate
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air velocity profiles of (2.9, 3.7
m/s) and (5.7, 8.2 m/s) which it
ranged between (97.32% and
96.75%), (97.95% and 97.38%)
and (98.91% and 98.68%) at
feeding rate (250, 350 and 450
Kg/hr) respectively.

However, at air velocity profiles
of (4.0, 3.7 m/s) and (4.6, 8.2 m/s)
and at the auger speed of 45 rpm.
which it ranged between (97.11%
and 96.54%), (97.74% and
97.17%) and (98.7% and 98.13%)
at feeding rate (250, 350 and 450
Kg/hr) respectively.

However, at air velocity profiles
of (5.7, 3.7 m/s) and (5.7, 8.2 m/s)
and at the auger speed of 45 rpm.
which it ranged between (96.92%
and 96.35%), (97.55% and
96.89%) and (98.51% and 97.94%)
at feeding rate (250, 350 and 450

Kg/hr) respectively.

The decrease in  pellets
durability by increasing of air
velocity for all profiles could be
due to the increase in auger speed
and the high air velocity may be
caused increase the cracked and
breakage pellets percentage thus
decreased the pellets resistance for
handling after cooling.

Feeding rate

Fig. 6 showed the effect of
feeding rate on the out put sinking
pellets durability at air velocity
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profile of (2.9, 3.7 m/s) and auger
speed 45 rpm. it was (97.32%),
and (96.33%) at feeding rate of
(250 and 450 Kg/h) respectively.

While at air velocity, profile of
(5.7, 8.2 m/s) and auger speed 90
RPM. which it ranged between
(92.94% and 94.53%), (86.94%
and 88.4) at feeding rate of (250
and 450 Kg/h) respectively.

The increase in  pellets
durability by the increase in
feeding rate for all air velocity
profiles could be due to the
decreased in air velocity inside
barrels of cooler between the
pellets thus decreased the effect of
the high air velocity which that
may be caused increase the
cracked and breakage pellets
percentage and thus increased
durability.

Effect of Operational Factors
on Specific Energy

Reducing the energy
requirements is important goal of
any industry; it depends on the
equipments power consumed and
machines productivity

Auger speed

Fig. 7 indicated the effect of
auger speed on specific energy for

sinking pellets at air velocity
profile of (2.7, 3.9 m/s) and auger
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speed of 45 rpm. And 90 rpm.
which it ranged between (8.02 and
12.21), (6.11 and 9.09) and (4.87
and 7.19) at feeding rate (250, 350
and 450 Kg/hr) respectively.

The increase in the specific
energy by the increase in auger
speed for all air velocity profiles at
the same of feeding rate and air
velocity profile could be due to the
increase in productivity with high
auger speeds.

Air velocity

Fig. 7 indicated the effect of
auger speed on specific energy for
sinking pellets at the lowest auger
speed of 45 rpm. and air velocity
profiles of (2.9, 3.7 m/s) and (5.7,
8.2 m/s) which it ranged between
(7.89 and 9.05), (6.03 and 6.8) and
(4.8 and 5.39)} at feeding rate (250,
350 and 450 Kg/hr) respectively.

The increase in the specific
energy by the increase in air
velocity for all air velocity profiles
at the same of feeding rate, anger
speed and productivity could be
duc to the increase in power
consumption by the air motor with
the high auger speeds.

Feeding rate

Fig. 7 showed the effect of
feeding rate on specific energy for
sinking pellets at air velocity
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profile of (2.9, 3.7 m/s) and auger
speed 45 rpm. which it ranged
between (7.89 kW.lh/mg), (7.73
kW.h/mg) at feeding rate of (250
and 450 Kg/h) respectively.

While at air velocity, profile of
(5.7, 8.2 m/s) and auger speed 90
rpm. it ranged between (13.27
kW.h/mg), (13.07 kW.h/mg) at
feeding rate of (250 and 450 Kg/h)
respectively.

The increase in the specific energy
by the increase in feeding rate at
the same of air velocity profile and
auger speed for all air velocity
profiles and auger speeds could be
due to the increase in productivity
with high auger speeds.
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