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Abstract 

This paper is about the design and manufacturing of a hazelnut drying system. The way of design and 
installation, functioning, operation and maintenance of the plant are the reason why the design of such 
a plant was necessary. Recently, there has been a chronic shortage of nuts on the Croatian market. With 
the significant increase in subsidies, the number of hazelnut plantations has also increased, especially 
in small farms. Even with the first larger harvests, the problem of drying the fruit was recognized. 
Industrial plants are too large for family farms that simply cannot produce enough, and they are also 
too expensive. It was necessary to build a plant acceptable in terms of capacity, characteristics and price 
for farms with lower production, such as plantations of 1 to 2 hectares. The plant is designed so that 
you can build it yourself due to the simplicity of the individual parts, of course, with basic knowledge 
of mechanical engineering and also with some tools. Turning and bending the sheet metal for the tank 
on rollers is also required, but on a smaller scale. 
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1. INTRODUCTION 

Objective of the work 

This work explains in detail how to solve the 
problem of small farms related to the drying of 
hazelnuts. The aim of this work is to develop an 
optimal and functional device for drying 
hazelnuts, which will significantly reduce the 
drying time of the fruit with minimal energy 
consumption. With the lowest possible cost of 
manufacturing the device, simplicity of all 
assemblies and installation, it was necessary to 
ensure ease of operation, maintenance, 
servicing and safe operation of the device.  

Justification 

Given the large increase in agricultural land 
planted with hazelnuts, mostly owned by small 
farms (family farms), there was a problem with 
drying the fruit. Many of these farms with 1 to 
2 hectares of cultivated land sell their products 
"on the doorstep". The problem arises when it is 
necessary to dry the required amount of 
hazelnuts as soon as possible after receiving the 

order, in order to be able to separate the kernel 
from the shell. The traditional method of drying 
in air bags and with natural drafts is too slow to 
meet the agreed deadlines. 

At harvest, the fruit has about 30 to 35% 
water. The humidity must be reduced to the 
usual 10% to be able to separate the shell from 
the kernel in special equipment [1].  

Since the kernel of hazelnuts is very 
susceptible to shrinkage, the separation of the 
shell from the kernel should be done only after 
receiving the customer's order, until then it is 
optimal to leave the fruit in the shell. In this 
way, the fruits are protected from the 
appearance of mold and are less calcified, which 
means less loss for the producer. 

After receiving the customer's order, it is 
necessary to dry the ordered quantity of 
hazelnuts as soon as possible, of course using as 
little energy as possible, and then separate the 
kernel of the fruit from the shell. About 50% of 
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the total mass of hazelnuts falls on the shell [2]. 
The shell that remains after hazelnuts are 
shelled can be used very well as a heating 
material for heating houses, in the ceramic 
industry for the production of ceramic tiles, for 
the production of activated carbon and so on. 
For each use, the shell must be prepared in 
advance.   

In large industrial dryers, the drying air 
temperature is up to 40°C (normally 32 to 
34°C), which is of course achieved by certain 
burners, gas or fuel oil. Nowadays, when energy 
prices are extremely high, this represents a 
significant cost factor for the manufacturer. 

In practice, it has been shown that hazelnuts 
can be dried at room temperature with natural 
circulation (traditional drying method), but such 
a drying method takes a very long time. 

The development of a hazelnut drier, which 
is processed in this last plant, significantly 
reduces the drying time, with minimal energy 
consumption (the drying air is not heated), 
which is very important given the affordable 
cost of manufacturing such a plant, about 
10,000 kn. This type of drier can also be made 
in the "do-it-yourself", of course, with some 
tools and knowledge at least in the basics of 
mechanical engineering. Turning, bending on 
rollers and welding are required for the 
manufacture of some positions, but in the total 
price of the product this represents a lower cost 
factor. By purchasing prefabricated parts, which 
are available on the market at affordable prices, 
the construction of the equipment is simplified 
and the overall price is reduced. This type of 
drier can be manufactured in the desired 
capacity, depending on the production volume 
of the family business, and the principle of 
operation is the same. 

 
2. DESIGN REQUIREMENTS 

From conversations with smaller farmers 
who own hazelnut orchards and from 
observation of social networks, it became clear 
that most of them have a problem with drying a 
smaller amount of fruit. The dryers available on 

the market are not suitable for drying small 
quantities of hazelnuts and are simply too 
expensive for small family farms. The hazelnut 
dryers available on the market use an energy 
source to heat the air needed for drying, usually 
natural gas or fuel oil. In this way, drying time 
is reduced, but production costs are also 
increased, which directly affects the producer's 
profit. 

From the problems identified, the idea 
developed to build a hazelnut drying plant that 
would be affordable for small family farms, 
adaptable to their capacity needs, and have the 
lowest possible energy consumption. Of course, 
the drying time is slightly longer than for dryers 
that use burners to heat the air, but the drying 
costs are significantly lower, which ultimately 
leads to lower production costs and better 
competitiveness in the market. 

During the design process, care was taken to 
make the system as simple as possible to 
minimise the need for maintenance, as well as 
the maintenance of the system itself with 
absolute work safety. A low number of moving 
parts and low speeds guarantee the longevity of 
the plant. It is possible to build dryers with a 
capacity of 100 kg of hazelnuts. 

Market research has tried to obtain as much 
information as possible about the availability of 
materials, finished products and semi-finished 
products for sale, which are needed for the 
construction of the plant. The use of 
prefabricated parts and assemblies greatly 
simplifies the construction of the plant, 
assembly and installation, and facilitates 
maintenance and replacement of parts. In this 
way, the price of the finished product is 
significantly reduced. 

In this work, parts or components are 
highlighted, most of them with pictures, 
available on the market (belts, bearings, 
components of screw conveyors, perforated 
tank plates, square steel tubes ...). 

 

174

Proceedings of the 10th International Scientific and Expert Conference TEAM 2022 
September 21-22, 2022, Slavonski Brod, Croatia 



3. TRADITIONAL WAY OF 
DRYING HAZELNUTS 

After harvest, hazelnuts must be properly 
dried and stored to prevent them from becoming 
moldy and rancid. Until the appearance of 
dryers, hazelnuts were dried in a variety of 
ways, such as in the sun in boxes with 
occasional stirring, in breathable bags hung 
under canopies, on the floor in storage rooms, 
etc. Common to all these methods is a long 
drying time of 2 to 4 weeks. In the marketing of 
agricultural products, the best price is obtained 
by those that reach the market earlier, so it is 
necessary to shorten the drying time. 

 

 
Fig. 1. Drying hazelnuts in the sun 

 

 
Fig. 2. Drying hazelnuts on the attic floor 

 

This method of drying not only takes a long 
time, but also requires mixing several times a 
week to dry the hazelnuts evenly, which is 
physically demanding for larger quantities. In 
this way, the dried hazelnuts can be stored and 
stirred occasionally. The optimum storage time 
is about one year, although there is of course 
some loss due to shrinkage. 

For the above reasons, it is obvious that there 
is a need for faster, simpler and easier methods 
of drying hazelnuts. This is achieved through 
various hazelnut drying equipment. For smaller 
family farms, most of the dryers available on the 
market are either oversized or overpriced. 

 

 
Fig. 3. Display of a factory-produced dryer 

 
Most family farms have 1 to 2 hectares of 

hazelnut orchards, so dryers of this type are out 
of the question. A large number of family farms 
sell "at the door" in quantities up to 100 kg. 
Until sold, hazelnuts are best kept in the shell, 
as the kernel is very susceptible to shrinkage, so 
they require far fewer dryers. 

In this paper, it is shown how a hazelnut 
dryer with a capacity that meets the needs of 
family farms can be made with a relatively 
small investment and is easy to operate and 
maintain. One of the most important features is 
the minimal energy consumption. Air without 
heating is used for drying, which significantly 
reduces the price of the product and increases 
the profit of the farm. 
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4. CONSTRUCTION AND 
MANUFACTURE OF 
HAZELNUT DRYER 

Making a sketch 

 
Fig. 4. Sketch of a dryer for hazelnuts 

 
Once the problem to be solved was 

identified, and that is to make a dryer, but before 
starting the design, it was necessary to make a 
concept sketch that included all the important 
parts and the principle of operation. Making a 
sketch requires the creativity of the designer 
himself, as well as a lot of knowledge in the 
field of technical sciences, so that the product is 
ultimately functional. 

Prototyping of the dryer 

Once the sketch of the device is made, the 
details and solutions for each assembly are 
worked out, the material and finished parts to be 
used in the construction are selected, 
prototyping can begin. Since the functionality 
of the product was uncertain, as with most 
prototypes, the materials and parts that would 
cost the least were used for the design. Most of 
the materials and parts used in making the 
prototype were obtained from "waste" at a very 
low cost. This manufacturing method requires a 
little more time to customise some parts, but 

with an unknown outcome, this is acceptable. 
Once the prototype was completed and put into 
operation, the result was satisfactory, and at a 
very low price of the product. This prototype is 
on a family farm and has been in operation for 
3 years and has proven to be very reliable and 
economical. 

 

 
Fig. 5. A prototype of a dryer for hazelnuts was 

made 
 

Creating a 3D model in 
SolidWorks 

Solidworks is a 3D modeling tool and 
belongs to the middle category as far as the 
scope of this type of programs is concerned. 
AutoCAD and other 2D systems have a smaller 
scope and weaker 3D modeling capabilities. 
Solidworks ranks ahead of Autodesk Inverter, 
followed by CATIA, a powerful 3D modeling 
program. Solidworks is primarily a tool for 
modeling and creating technical documentation. 
However, it can be extended with additional 
modules and used in production together with 
the SolidCAM tool to create programs for CNC 
machines [3]. 
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Fig. 6. 3D model of the dryer made in the 

Solidworks program 
 
1. container with housing; 2. fan; 3. electric 
motor; 4. worm conveyor; 5. tank emptying 
channel; 6. air concentrator 
 

 
Fig. 7. Hazel dryer cross section made in the 

Solidworks program 
 

1-housing with tank, 2-fan, 3-pipe for air 
supply, 4-range of hazelnut in worm conveyor, 
5-electric motor, 6-worm conveyor, 7-air 
concentrator, 8-bearing. 

To better understand the operation of the 
hazelnut dryer and the position and role of each 
part and assembly, a cross-section of the system 
is shown in Figure 7., which was created using 

the Solidworks program. The cross-section 
shows the parts and positions that are not visible 
in the overall model because they are located 
inside the tank. These are the air concentrator, 
the air supply pipe, the position of the screw 
conveyor, the spiral of the screw conveyor with 
the area where the screw conveyor collects the 
hazelnuts and transports them to the opening at 
the top of the Ø 200 pipe, through which the 
hazelnuts return to the tank. In this way, the 
hazelnuts are uniformly mixed in the tank. 

Description of the dryer 
operation 

The dryer tank must always be filled so that 
the air concentrator is covered with a layer of 
hazelnut at least as thick as the distance from the 
air concentrator to the tank wall, in this case 200 
mm. Otherwise, it would not received the same 
air flow in all directions and therefore uniform 
drying would not be achieved. At the bottom of 
the Ø200 tube there is an opening of 150 * 120 
mm through which the hazelnuts enter the tube, 
where they are collected by the screw conveyor. 
The screw conveyor pushes the hazelnuts up 
through the tube towards the top. At the top of 
the tube is an opening through which the 
hazelnuts fall back into the tank. In this way, the 
hazelnuts are evenly mixed in the tank, resulting 
in even moisture removal, i.e. drying. 

The circular motion of the screw conveyor is 
generated by an electric motor via an open belt 
drive, a V-belt. On the shaft of the electric 
motor there is a drive pulley Ø50 mm, which is 
firmly connected to the shaft. The transmission 
of torque and movement is ensured by the pin. 
On the shaft of the screw conveyor there is a 
driven pulley Ø200 mm, which is also firmly 
connected to the shaft. Here, too, the 
transmission of torque is ensured by feather. 
The tolerances were chosen to achieve a tight fit 
with "light hammer blows", as this makes 
assembly easier and does not require a press [4]. 

The pressure fan that supplies the drying air 
must be strong enough to overcome the 
resistance of the hazelnut layer, in this case 200 
mm. Another condition that must be met is that 
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it must supply as much drying air as possible in 
order to extract as much moisture from the 
hazelnuts as possible in the shortest possible 
time, thus shortening the drying process. It is 
also desirable to install a fan that has a low noise 
level. This method of drying is time-consuming, 
as the drying process can be carried out at night. 
The fan blows compressed air through the air 
supply hose into the air concentrator. The air 
supply hose has no holes, so all the air from the 
fan enters the air concentrator. The air 
concentrator is made of perforated sheet metal 
with Ø6 mm holes. When the air is pressurized, 
it flows from the concentrator through the 
hazelnut layer, absorbing some of the moisture. 
The tank of the dryer is also made of perforated 
sheet metal, so that the air containing part of the 
moisture absorbed by the hazelnuts can be 
freely released into the environment. This is the 
main principle of drying. The process lasts until 
the moisture content of the hazelnuts has 
dropped to about 10%. Only then can the 
hazelnuts be placed in a device for separating 
the kernel from the shell or for storage. The 
separated shell represents about 50% of the total 
mass of hazelnuts, so in this case the waste can 
be usefully used for heating in certain furnaces. 
For several reasons, it is desirable that the 
electric motor for driving the screw conveyor 
have the ability to regulate the speed. In the 
drying phase, the number of rotations of the 
worm conveyor should not be too high, about 
50 rpm, so that the hazelnuts do not break. 
When emptying the tank, the speed of the 
conveyor can be the maximum allowed to 
shorten the emptying time, in this case not more 
than 150 rpm. The maximum permissible speed 
is calculated for each conveyor. If the tank with 
hazelnuts is emptied directly into the device for 
separating the kernels from the shell, the 
number of rotations of the conveyor can adjust 
the amount of hazelnuts at the exit of the tank to 
the capacity of the device for separating the 
kernels from the shell (cruncher). 

 
Fig. 8. Demonstration of hazelnut intervention in a 

screw conveyor 
 

Figure 8 shows part of the plant where the 
screw conveyor collects the hazelnuts and 
pushes them up through the conveyor pipe 
towards the top. 

 

 
Fig. 9. Tank cleaning door 

 

Figure 9 shows the door for cleaning 
hazelnut residues, shells and other impurities. 
Cleaning should be performed after each drying 
cycle. 

 
Fig. 10. Discharge channel 
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In the working position, in the drying phase, 
the tank emptying groove is in a vertical 
position so that the hazelnuts fall back freely 
into the tank. When emptying the tank, the 
emptying chute must be placed in the position 
shown in Figure 10 This is achieved by simply 
folding the groove using the hinge and resting it 
on the tube of the screw conveyor The length of 
the groove is calculated so that the chute does 
not "collapse" after leaning against the pipe. 

 

 
Fig. 11. Tightening the belt by moving the electric 

motor 
 

Figure 11 shows how to tighten the drive belt 
by simply moving the electric motor and 
tightening the screws. This solution is one of the 
easiest ways to tension the belt and is very 
commonly used in many operations. The figure 
also shows the way in which the transmission of 
power and motion is solved. Although the drive 
pulley, which is located on the shaft of the 
electric motor, and the shaft have a tight fit, the 
transmission of torque is guaranteed by a 
possible slippage of feather. Since the pulley 
can be easily mounted on the shaft of the 
electric motor, it is recommended to choose a 
tight fit, which is achieved by "light hammer 
blows" to avoid crimping, which is often 
inaccessible to presses. In the further part of the 
work, the recommended calculation of the tight 
fit is made. 

 
Fig. 12. Open belt transmission 

 
A drive with a V-belt was chosen for the 

transmission of power and motion from the 
electric motor to the shaft of the screw 
conveyor. The drive pulley is located on the 
shaft of the electric motor, and the driven pulley 
is firmly seated on the conveyor shaft. The belt 
drive was chosen because of its simplicity and 
relatively low cost of manufacturing the 
transmission. Not only is the belt easy to 
maintain, but it also slips in the event of an 
overload, preventing major damage to the entire 
system. The screw conveyor can also be self-
made, as all the necessary parts are available on 
the market. 

 

Fig. 13. Conveyor auger available in the market 

 
Fig. 14. Mounting the bearing and top plate on the 

shaft and the worm conveyor tube 
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In order to install the shaft with the screw 
conveyor in the Ø200 mm tube, at least one 
plate to which the bearing is attached must be 
removable. Figure 12. shows the sequence and 
method of mounting only the adjustable bearing 
attached to the top plate and the connection of 
the Ø196 * 20 plate to the conveying tube. All 
connections are bolted to make the work as 
simple as possible in case of repair or 
replacement of parts. 

 

 
Fig. 13. Air concentrator 

 

Figure 13 shows how the air concentrator is 
supplied with compressed air. The pressure 
blower draws air from the environment and 
forces it into the concentrator through the air 
supply tube. Since the concentrator is made of 
perforated plate with Ø6 mm holes, the 
compressed air flows freely through the holes 
and hits a 200 mm thick layer of hazelnuts 
which are located in the tank. As it flows 
through, the air absorbs some of the moisture 
from the hazelnuts and releases it into the 
environment. In this way, the moisture in the 
hazelnuts is gradually reduced so that the drying 
process takes place. 

 

 
Fig. 14. Selected fan that meets the required 

conditions 

 

 
Fig. 15. Self-aligning bearing UCF 208 SKF 

 

It is recommended to install self-adjusting 
bearings. If the installation is done in a "home 
workshop", it is quite difficult to meet the 
requirement of parallelism of the upper and 
lower plates to which the bearings are attached. 
Self-adjusting bearings can withstand some 
shear on the axis of rotation, and these 
characteristics reduce the load on the shaft and 
vibration. For the screw conveyor in this 
system, the calculated maximum speed is up to 
150 rpm. Since this is a relatively low speed and 
low loads, the selected bearing fully meets the 
required conditions. 

The advantage of this bearing is that it is 
already in the housing, which avoids expensive 
turning operations in the manufacture of the 
hub, where the bearing would then have to be 
pressed into the hub. There are holes in the 
housing for tightening the bearings, which 
greatly simplifies installation. 

The lubricator built into the housing allows 
lubrication, which extends the service life and 
reduces bearing noise. 
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On the inside of the bearing there are fixing 
screws with hexagon socket, which tighten the 
screw conveyor shaft and prevent its axial 
movement. 

This type of bearing is available on the 
market at a very reasonable price, about 120 kn, 
which is very reasonable given the requirements 
it meets. 

 

5. NECESSARY CALCULATION 
FOR THE CONSTRUCTION 
OF THE PLANT 

Maximum speed of the worm 
conveyor 

For each screw conveyor, it is necessary 
calculate the maximum allowable screw speed 
that must be maintained to prevent the device 
from breaking [5]. 

𝒏𝒏𝒎𝒎𝒎𝒎𝒎𝒎 = 𝑬𝑬
√𝑫𝑫

  rpm                                      (1) 

E coefficient as a function of the material to be 
transported 

(for light, non-wearing material E = 65) 

Screw conveyor D diameter (m) - a standard 
screw with a diameter of Ø190 mm was chosen  

𝒏𝒏𝒎𝒎𝒎𝒎𝒎𝒎 = 𝟔𝟔𝟔𝟔
√𝟎𝟎,𝟏𝟏𝟏𝟏𝟎𝟎

 = 𝟏𝟏𝟏𝟏𝟏𝟏,𝟏𝟏𝟏𝟏 𝒓𝒓
𝒎𝒎𝒎𝒎𝒏𝒏

≈ 𝟏𝟏𝟔𝟔𝟎𝟎 𝐫𝐫𝐫𝐫𝐫𝐫  

Gear ratio 

To calculate the power of the electric motor 
that drives the schaft of the screw conveyor, it 
is necessary to calculate the transmission ratio 
between the driving and driven pulley. [4] 

𝑖𝑖𝑅𝑅 = 𝑑𝑑𝑅𝑅2
𝑑𝑑𝑅𝑅1

                                          (2) 

iR   - gear ratio 

dR1 - drive pulley diameter (mm) 

dR2 - driven pulley diameter (mm) 

𝑖𝑖𝑅𝑅 =
𝑑𝑑𝑅𝑅2
𝑑𝑑𝑅𝑅1

=
200
50

= 4 

Transport speed 

When talking about the transport speed, it 
means the speed at which the hazelnuts pass 

through the screw conveyor. This calculation is 
necessary in order to eventually calculate the 
time needed to empty the bin. At the maximum 
permissible speed, it is possible to calculate how 
many times the total quantity of hazelnuts is 
mixed in one drying cycle and what the 
maximum capacity of the screw conveyor is [5]. 

𝑣𝑣 = 𝑠𝑠×𝑛𝑛
60

  m/s                    (3) 

n - conveyor auger speed (rpm) 

s - worm coil pitch (m) 

v - transport speed (m / s) 

TRANSPORT SPEED IN THE DRYING 
PHASE: 

The recommended speed of the screw conveyor 
in the drying phase is about 50 rpm. 

𝑣𝑣 =
𝑠𝑠 × 𝑛𝑛

60
=

0,1 × 50
60

= 0,083  m/s 

TRANSPORT SPEED WHEN TANK 
DISCHARGE: 

The recommended speed of the screw conveyor 
when emptying the tank is the maximum 
allowed, for this conveyor it is up to 150 rpm. 

𝑣𝑣 = 𝑠𝑠×𝑛𝑛
60

= 0,1×150
60

= 0,25 𝑚𝑚/𝑠𝑠  

At maximum speed, the tank emptying time 
is significantly reduced. Since this dryer is 
equipped with an adjustable speed electric- 
motor to start the screw conveyor, family farms 
that have their own device for separating the 
kernel from the shell can continue the 
"crunching" process directly from the dryer. In 
this case, the quantity of hazelnuts entering the 
"cruncher" hopper is adjusted to the capacity of 
the equipment by changing the speed of the 
electric motor. 

Belt length calculation 

The belt is tensioned by moving the electric 
motor along the grooves in the carrier. The 
length of the groove is limited and so is the 
movement of the electric motor. For this reason, 
it is necessary to calculate the length of the belt 
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in order to select a standard belt that can be 
properly tightened [4]. 

𝐿𝐿 = 𝛽𝛽 × 𝐷𝐷1
2

+ (2𝜋𝜋 − 𝛽𝛽) × 𝐷𝐷2
2

+ 2𝑎𝑎 × 𝑠𝑠𝑖𝑖𝑛𝑛 𝛽𝛽
2
     mm    (4) 

𝑐𝑐𝑐𝑐𝑠𝑠 𝛽𝛽
2

= 𝐷𝐷2−𝐷𝐷1
2𝑎𝑎

                                         (5) 
L - belt length 

β - coverage angle 

D1 - diameter small pulley 

D2 - diameter large pulley 

a - pulley center distance 

𝑐𝑐𝑐𝑐𝑠𝑠 
𝛽𝛽
2

=
200 × 50
2 × 300

= 0,25/× 𝑐𝑐𝑐𝑐𝑠𝑠−1 

𝛽𝛽
2

= 𝑎𝑎𝑎𝑎𝑐𝑐 cos 0,25 = 75,522 = 75° 31΄ 21΄΄P/× 2 

𝛽𝛽 = 151,0449 = 151° 2΄ 42΄΄ 

𝛽𝛽 = 151,045 ×
𝜋𝜋

180
= 2,6362 𝑎𝑎𝑎𝑎𝑑𝑑 

 

𝐿𝐿 = 2,6362 ×
50
2

+ (2𝜋𝜋 − 2,6362) ×
200

2
+ 2

× 300 × 𝑠𝑠𝑖𝑖𝑛𝑛
2,66362

2
= 1011,54 mm 

 

The first larger standard belt is selected, in 
this case a belt 17 × 1025 mm. 

Tolerance of fit 

In order to avoid pressing the bearing on the 
screw conveyor shaft as well as the pulley on 
the conveyor shaft and the electric motor shaft, 
and since the torque is achieved by the tongue, 
transitional and tight fits are chosen, which can 
be achieved by "light hammer blows", because 
the torque is achieved by feather. The 
manufacturing accuracy of the parts that make 
up the clamping joint, should be given by the 
tolerances of ISO in a system with a single bore 
[6]. 

For the connection of the bearing to the shaft 
of the screw conveyor, a transition fit was 
chosen for easier assembly. 

 
 

A tight fit has been chosen for the 
connection between the motor shaft and the 
drive pulley Ø50 mm. The tolerance of a tight 
fit is such that the connection is achieved with 
"light hammer blows". With the selected seat, 
SJP, sufficient intimacy is achieved so that the 
pulley does not fall off the shaft during 
operation and torque transmission through the 
tongue is ensured. 

 

   
 

For the connection between the sleeve of the 
screw conveyor and the driven pulley Ø200 
mm, a tight fit, SJP, was also chosen due to the 
ease of installation, achieved by "light hammer 
blows". Again, the transmission of the torque is 
ensured by the pin, and a tight fit is sufficient to 
prevent the pulley from falling off the sleeve 
during operation of the equipment. 
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Calculation of the screw 
conveyor output 

In order to be able to calculate the time in 
which the tank of the hazelnut dryer can be 
emptied and to find out how many times the 
total amount of hazelnuts has been mixed in one 
drying cycle, it is necessary to calculate the 
capacity of the screw conveyor [7]. 

The power calculation of the screw conveyor is 
calculated according to the following formula 
[7]. 

𝑄𝑄 = 15 × 𝐷𝐷2 × 𝜋𝜋 × 𝑛𝑛 × 𝑠𝑠 × 𝛿𝛿 × 𝑐𝑐 × Ψ      t/h (6) 

Where is: 

Q - action of the screw conveyor  (t/h) 
D - diameter of the screw conveyor (m)  

- for this conveyor the standard dimension 
Ø190 mm was chosen 
n - screw speed (rpm) 
- for this calculation we take the number of 
revolutions in the drying phase, 50 rpm 
s - screw pitch (m) 
- the pitch of the coil is assumed to be 100 mm 
δ - specific weight of the material (kg / m³) 
- for hazelnuts δ = 650 kg / m³ 
ψ- filling coefficient of the conveyor 
- depends on the type of material, for larger 
material it is 0.25 to 0.4 
c - coefficient of power reduction due to 
gradient α - for α = 90° c = 0,40 

Since all quantities are known, the power of the 
screw conveyor can be calculated. 

Q=15×0,192×π×50×0,1×650×0,4×0,4 = 
 = 884,6 kg/h = 0,884 t/h 

This is a calculation of the output of the 
screw conveyor in the drying phase, at 50 rpm. 
In the same way, the maximum effect can be 
calculated, that is, the time in which the dryer 
hopper can be emptied. The maximum 
permissible speed of the screw conveyor, 150 
rpm, is included in the calculation. 

Q=15×0.192×π×150×0.1×650×0.4×0.4= 
=2653.8 kg/h =2.65 t/h 

It follows that the maximum effect of this screw 
conveyor is 2.65 t / h of hazelnut transport. 

Calculation of torque and power 
at the screw conveyor shaft 

The torque of the screw conveyor is calculated 

according to the following formula: [7] 

Mo = F × ro Nm                                           (7)  

ro = (0.7-0.8) × D/2 m                                  (8) 

 

Where is : 

F - axial force acting on the screw conveyor (N) 

6.  - the conveyor is upright at a 90 ° 

ro - radius of the coil on which the axial force 

acts 

D - diameter of the cochlea (m) 

0.7 - 0.8 -experience coefficients 

Mo - Torque on the coil (Nm) 

In order to calculate the torque, it was 
necessary to calculate the axial force acting on 
the screw of the conveyor, namely F = 611 N 

ro = 0.8 × 0.095=0.076 m 

Mo = 611 × 0.076=46.4 Nm 

The power at the screw shaft is calculated using 

the following formula:  

Mo = Po/ω Nm                                             (9) 

 ω = (π×n)/30 rad/s                                      (10) 

The power of the shaft can be calculated from 

the above expressions. 

Po = Mo × ω W                                            (11) 

For the speed in the drying phase, 50 rpm, the 

power at the screw shaft is: 

ω = (π×50)/30 =5.235 rad/s 

Po = 46.4 × 5.235 = 249.9 W 

For the number of revolutions in emptying the 

tank (150 rpm), the power at the worm shaft is: 

ω = (π×150)/30 = 15.7 rad/s 

Po = 46.4 × 15.7 = 728.48 W 
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6. CONCLUSION 

Due to the growing need for structurally 
acceptable solutions, leading to increased 
efforts by the profession to provide simple, 
flexible and, above all, financially but also 
technologically efficient solutions to a given 
problem, we come across a certain number of 
acceptable options for product design and 
construction. In this task, we will deal with only 
one variant of manufacturing a hazelnut dryer. 

As for the technical aspect of the design of a 
hazelnut dryer, it was focused on technology, 
efficiency, economy, and ease of manufacture 
and installation. The use of a blower without 
heating the air needed for drying significantly 
reduces operating costs. The feedback from the 
owner of this equipment, referring to economy, 
is that for a mass of 350 kg of hazelnuts with 
21% moisture, the moisture drops to 12% in 3 
hours, which is enough to separate the kernel 
from the shell, with a total cost of about 10 kn 
for the electricity that drives a fan and an 
electric motor to drive the screw conveyor. 

This work has shown that it is possible to 
build a functional and economical plant for 
drying hazelnuts that is simple and safe to use. 
And above all, such a plant can be afforded by 
any small business, and that was the aim of this 
work. 
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