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MANUFACTURE AND PERFORMANCE EVALUATION 

OF A LOCAL THRESHING AND CLEANING MACHINE 

SUITS MEDICINAL AND AROMATIC PLANTS 

M. M. Badr
*
 

ABSTRACT 

Experiments were carried out to manufacture and evaluate the performance 

of a threshing and cleaning machine suitable for medicinal and aromatic 

plants (Anise, Fennel and coriander crops). 

The performance of the manufactured machine was studied under the 

following parameters: four different drum speeds, four different concave 

clearances and four different feed rates. The performance of the 

manufactured machine was evaluated taking into consideration the 

following indicators: total seed losses, overall machine efficiency, machine 

productivity, required power, energy requirements and criterion cost. 

The experimental results reveal that total seed losses as well as criterion 

costs were minimum while overall machine efficiency was maximum under 

the following conditions: 

•Operate the manufactured machine at a drum speed of about 450 rpm for 

anise and fennel crops, and 400 rpm for coriander crop. 

•Operate the manufactured machine at a concave clearance of about 9 mm 

for anise and fennel crops, and 10 mm for coriander crop. 

•Adjust the feed rates at 1.25, 1.35 and 1.50 Mg/h for anise, fennel and 

coriander crops respectively. 

INTRODUCTION 

edicinal and aromatic crops have an important export value in 

Egypt. Anise, fennel and coriander are considered to be three of 

the most important medicinal and aromatic plants as they 

participate in the local consumption added to export value and different 

aspects. The academic and applied researches indicated that total seed losses 

occurring through different stages of plants production, is a vital problem to 

be solved. One of these stages is threshing and cleaning. 
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Medicinal and aromatic plants are too sensitive to threshing and cleaning 

operations due to the high percentage of seed losses affecting on the total 

yield. Threshing and cleaning machine is the successful answer to clean 

medicinal and aromatic crops. So, such care had to be taken to design, 

develop and operate the machine under the optimum conditions to 

minimize both losses and cost. El-Hadad (2000) stated that the threshing 

efficiency increased with increasing drum speed and decreasing feed rate. 

The maximum threshing efficiency was 99.76 % at drum speed of 21.25 m/s 

(1400 rpm), and feed rate of 15 kg/min. The maximum amount of visible 

grain damage was 0.90 % under these conditions. El-Nono and 

Mohammed (2000) found that, the machine power requirement was 

directly proportional to the drum speed, moisture content and grain damage. 

Studies on the effect of swinging hammer, spike tooth and rasp bar cylinders 

on threshing effectiveness and damage of wheat revealed that the cylinder 

speed and concave clearance were found to be important variables in un-

threshed grain and damage model. Increase in cylinder speed and decrease 

in concave clearance decreased the rate of un-threshed grain and increased 

grain damage and power requirement. They found out that the swinging 

hammer type cylinder consumed more power than the rasp bar and spike 

cylinders. Mandouh et al. (2000) stated that threshing effectiveness was 

found to be affected by the cylinder speed, the concave clearance, feed rate 

of crops, the number of rows of concave teeth used with spike tooth 

cylinder, and the type of crop. Simonyan and Oni (2001) reported that there 

is an increase in threshing efficiency and extractor efficiency with decrease 

in moisture content. Threshing effectiveness was also found to be affected 

by the cylinder speed. Badawy (2002) reported that the highest threshing 

efficiency was 97.17 % at the optimum performance of flax deseeding 

machine. By increasing the drum speed from 9.28 to 15.33 m/s the capacity 

increased from 1800 to 2400 kg/h. Ebaid et al. (2004) developed the 

threshing chamber in a wheat thresher by removing the feeding auger to 

increase the feed rate and production rate. The machine was tested and 

evaluated under different operating conditions. The results showed that the 

purity efficiency of 99.30 % and total grain losses of 0.16 % were achieved 

at drum speed of 870 rpm, feed rate of 1200 kg/h, air speed suction of 32 

m/s, blower speed of 6 m/s, and sieve tilt angle of 5˚. El-Sahrigi et al. 
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(2004) designed and constructed a cleaning unit able to various types of 

medicinal and aromatic seeds and their associated foreign matter by making 

simple adjustments according to the type of seeds, its physical properties and 

associated impurities. They also, tested the performance of a cleaning unit 

under the following main factors: the frequency of the sieve unit, feed rate, 

air velocity and slop of the sieve unit. The maximum seed cleanliness and 

separation effectiveness were 99.01 and 89.75% respectively and obtained at 

frequency of 10.50 HZ, feed rate 300 kg/h, slope 13 deg. and air velocity 3.2 

m/s. Zakaria (2006) developed the threshing drum in a local stationary 

thresher to suit separation of flax capsules. The machine was tested under 

feed rates of 8.57, 12.86, 17.14 and 21.43 kg/min, and four drum speeds of 

24.25, 25.81, 27.33, and 28.85 m/s. The results showed that the optimum 

performance was at drum speed of 28.85 m/s, feed rate of 8.57 kg/min, drum 

fingers of 12 and separation time of 15 seconds where the threshing 

efficiency was 96.92 %. Zaky (2006) recommended that the optimum 

conditions to reduce the seed damage and total losses of black seed with 

acceptable level of cleaning efficiency were the drum speed ranged from 3.3 

to 4.4 m/s, clearance ranged from 2.5 – 3 mm and air velocity of 2 m/s to 

consumed energy of 25.12 kW.h/Mg and criterion cost of 752 L.E/Mg. 

Afify et al. (2007) development of a local threshing machine suits for 

threshing black seed (Nigella sativa) The results showed that the minimum 

total seed losses of 2.63 %, stripping efficiency of 99.31 %, threshing 

efficiency of 98.74 %, cleaning efficiency of 95.88 %, required energy of 

2.85 kW.h/Mg and criterion cost of 199.18 L.E/Mg were recorded under 

drum speed of 6.28 m/s, feed rate of 600 kg/h and capsules moisture content 

of 13.63 %. Badr et al. (2009) developed and evaluated the performance of 

a threshing and cleaning machine suitable for medicinal and aromatic seeds 

plants (Fennel, caraway and coriander crops). They also, tested the 

performance of a threshing and cleaning machine under the following 

parameters: four different sieve speeds, four different sieve tilt angles, four 

different seed moisture contents and four different feed rates. The results 

showed that optimum performance was achieved under seed moisture 

contents of about (11.38, 7.50 and 10.26%) for fennel, caraway and 

coriander respectively, a sieve speed and a sieve tilt angle of about 3.17 Hz 
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and 2.0 deg. for the three crops respectively at air velocity of about 3.32 

m/s.  

Thus the objectives of this research are to:  

• Manufacture a local threshing and cleaning machine to be suitable for 

medicinal and aromatic plants. 

• Optimize some operating parameters drum speed, concave clearance and 

feed rate affecting the performance of the developed machine. 

• Evaluate the developed machine from the economic point of view. 

MATERIALS AND METHODS 

Field experiments were carried out through successful agricultural season 

of 2012 at Department of Agricultural Engineering, Faculty of 

Agriculture, Zagazig University to evaluate the performance of a 

threshing and cleaning machine suitable for medicinal and aromatic seeds 

plants. 

The used crops: 

Three medicinal and aromatic crops were used in the study (anise, fennel 

and coriander). Some physical properties of the used crops were illustrated 

in Table (1), while some engineering properties were illustrated in Table (2).   

The manufactured threshing and cleaning machine:  

A threshing and cleaning machine, suitable for medicinal and aromatic 

crops, was manufactured from low cost, local material to overcome the 

problems of high power and high cost requirements under the use of the 

imported machines. The machine was manufactured specially for this 

work and constructed at a private workshop in Sharkia Governorate 

(Fig.1). The machine consists mainly of power source, transmission 

system, frame, threshing unit and cleaning unit. 

The power source: 

The machine was powered by an electric motor 3.68 kW (5.00 hp) at a 

rated speed of 3000 rpm. 
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Table (1): Some physical properties of the used crops. 

Physical properties 
Crops 

Anise Fennel Coriander 

Length,  mm 4.97 6.72 3.84 
Width, mm 1.66 1.96 3.84 
Thickness, mm 0.90 1.39 3.84 
Mass of 1000 seeds, g 6.17 9.94 11.17 
Volume, mm

3 4.99 9.58 29.63 
Arithmetic diameter, mm 2.75 3.36 3.84 
Geometric diameter, mm 2.10 2.64 3.84 
Frontal area, mm

2 6.72 10.34 11.58 
Transverse area, mm

2 6.20 8.84 11.58 
Percentage of sphericity, % 50.60 39.22 100 

Table (2): Some engineering properties of the used crops. 

Crops 

Engineering properties 

Aerodynamic properties 
Mechanical 

properties 

Critical 

velocity of 

seeds, m/s 

Impurities 

critical 

velocity, m/s 

Dynamic 

head, m 

Repose 

angle, 

deg. 

Friction 

angle, 

deg. 

Anise 3.80 – 4.10 1.80 – 2.00 9.00 – 10.10 28 30 

Fennel 4.10 – 4.32 2.10 – 2.33 10.10 – 11.21 28 30 

Coriander 4.42 – 4.62 2.44 – 2.62 11.74 – 12.83 24 25 

The power source: 

The machine was powered by an electric motor 3.68 kW (5.00 hp) at a 

rated speed of 3000 rpm. 

The transmission system:  

The machine is operated by means of machine pulley (170 mm diameter) 

and belt powered from the electric motor pulley (90 mm diameter). The 

power is transmitted from the machine pulley to the other moving parts 

by means of pulleys and belts with different speed ratios. 

The frame:  

The frame is made of rectangular iron sheet steel. It includes elements to 

fix the motor, the transmission system, the threshing and cleaning units. 

It was carried by four ground wheels of 300 mm diameter. 

The threshing unit: 

The threshing drum is of a spiked type, threshing drum length is 700 mm, 

threshing drum diameter is 200 mm, number of spikes rows is 6, number 

of drum spikes is 48, concave length is 700 mm, concave cells shape is 

circle and concave cells diameter is 6 mm (fig.2). 
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Fig. (2): The threshing drum and its chamber. 

 

The cleaning system: 

The cleaning system consists of a suction fan, two sieves (upper and 

lower) and inclination pan.  

The main dimensions of the machine were as follows:  

Overall length 1750 mm, overall width 1650 mm, overall height 2000 

mm, and total weight 220 kg. 

Preliminary experiments: 

Preliminary experiments were carried out to develop the threshing 

machine to be suitable for threshing and cleaning medicinal and aromatic 

crops. Most of modifications were conducted in both threshing and 

cleaning units. After each modification, the machine was operated and 

performance indicators were recorded until optimum modification was 

obtained.   

The performance of the machine was experimentally measured 

under the following parameters: 

 Four different drum speeds (350, 400, 450, and 500 rpm). 

 Four different concave clearances (8, 9, 10, and 11 mm). 

 Four different feed rates: (1.00, 1.10, 1.25, and 1.45 Mg/h for anise 

crop), (1.05, 1.20, 1.35, and 1.55 Mg/h for fennel crop) and (1.10, 1.25, 

1.50, and 1.70 Mg/h for coriander crop). 
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All experiments were carried out at constant sieve tilt angle of 2.0 

degree, sieve speed of about 3.17   and air velocity of about 3.32 m/s. 

Seed moisture contents of 11.65% for anise, 12.10% for fennel and 

11.20% for coriander were also kept constant during the experiments. 

Measurements and determinations:  

Evaluation of the performance of the developed machine was based on 

the following indicators:  

Threshing losses:  

Threshing losses was obtained by collecting both damaged and un-

threshed seeds. The percentage of threshing losses was calculated by 

using the following equation: 

100
Ts

.SnUDs
(%) losses Threshing 


                               (1) 

Where: Ds: mass of damaged seeds per unit time, kg 

    Un.S: mass of un-threshed seeds per unit time, kg 

    Ts: total sample mass, kg 

Damaged seeds percentage was calculated as follows: 

100
Ts

Ds
(%) seeds Damaged                                       (2) 

Un-threshed seeds percentage was calculated as follows: 

100
Ts

.SnU
(%) seeds unthreshed                                  (3) 

Cleaning losses:  

Cleaning losses was obtained by collecting both fan losses and sieve 

losses. The percentage of cleaning losses was calculated by using the 

following equation:  

100
Ts

L
S

L
F

(%) losses Cleaning 


                             (4) 

Where: FL: mass of fan losses per unit time, kg 

    SL: mass of sieve losses per unit time, kg 

Total losses:  

A total loss includes both threshing losses and cleaning losses. The 

percentage of total losses was calculated by using the following equation:  

losses Cleaninglosses Threshing(%) losses Total             (5) 
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Overall machine efficiency:  

Overall machine efficiency was calculated by using the following 

equation:  

100

in
Th

outC
 (%) efficiency machine Overall                       (6) 

Where: outC  = kg ,unit  cleaning from seedsoutput  

           inTh = kg mass, sample total  

Machine productivity:  

Machine productivity was determined by the following equation:  

t

Ms
Mp  , kg/h                                              (7) 

Where: Mp = machine productivity, kg/h     

Ws = mass of sample, kg 

t = the time consumed in the threshing and cleaning operation, h  

Required power:  

The following formula was used to estimate the required power. 

VIφ cos3P                                           (8) 

Where: P = power required, kW  ,    I = current intensity, Ampere 

            V = Voltage, (380 v)        ,   φ cos = 0.7 

Specific energy:  

Specific energy for the threshing and cleaning operation can be 

calculated as follows:  

kW.h/kg,
typroductivi Machine

powerMotor 
energy   Specific                   (9) 

Criterion cost:  

The criterion cost required for the threshing and cleaning operation was 

estimated using the following equation (Awady, 1982):  

Criterion cost = operating cost + seed losses cost, L.E./Mg         

(10) 

Where: 

typroductivi Machine

cost Machine
cost  Operating  , L.E./Mg                 (11) 

The machine cost was determined by using the following equation 

(Awady, 1982):  
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144

m
(W.e)r)t

2

i

a

1
(

h

p
 C                               (12) 

Where:  

C = machine cost, L.E./h   p = price of machine, L.E. 

h = yearly working hours, h/year  a = life expectancy of the machine, 

h 

i = interest rate/year    t = taxes, over heads ratio 

r = repairs and maintenance ratio  W = power of motor in kW 

e = hourly cost/kW.h    m = the monthly average wage, 

L.E. 

144 = reasonable estimation of monthly working hours. 

RESULTS AND DISCUSSION 

The obtained results will be discussed under the following items: 

1- Influence of drum speed on threshing losses at different feed rates: 

Representative threshing losses values versus drum speed are given in 

Fig. 3. Considering anise crop, obtained results show that increasing 

drum speed from 350 to 450 rpm measured at different feed rates of 

about 1.00, 1.10, 1.25 and 1.45 Mg/h, decreased threshing losses from 

2.42 to 2.16, from 2.34 to 2.09, from 2.30 to 2.00 and from 2.37 to 

2.12%. Any further increase in drum speed more than 450 up to 500 rpm 

measured at the same previous feed rates increased threshing losses from 

2.16 to 2.35, from 2.09 to 2.24, from 2.00 to 2.15 and from 2.12 to 

2.29%, respectively at constant concave clearance of 9 mm. 

As to fennel crop, results show that increasing drum speed from 350 to 

450 rpm measured at different feed rates of about 1.05, 1.20, 1.35 and 

1.55 Mg/h, decreased threshing losses from 2.32 to 2.00, from 2.22 to 

1.90, from 2.13 to 1.81 and from 2.28 to 1.94%, further increase in drum 

speed more than 450 up to 500 rpm measured at the same previous feed 

rates increased threshing losses from 2.00 to 2.20, from 1.90 to 2.09, 

from 1.81 to 2.00 and from 1.94 to 2.14%, respectively at constant 

concave clearance of 9 mm. 

Concerning coriander crop, obtained data show that increasing drum 

speed from 350 to 400 rpm measured at different feed rates of about 1.10, 

1.25, 1.50 and 1.70 Mg/h, decreased threshing losses from 2.05 to 1.90, 
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from 1.94 to 1.80, from 1.84 to 1.71 and from 1.98 to 1.83%, the increase 

in drum speed more than 400 up to 500 rpm measured at the same 

previous feed rates increased threshing losses from 1.90 to 2.21, from 

1.80 to 2.10, from 1.71 to 2.00 and from 1.83 to 2.14%, respectively at 

constant concave clearance of 10 mm. 

As shown in Fig. 3, the increase in seed damage by increasing drum 

speed is due to the high impacting force applied to the plants by the drum 

fingers. While the decrease in un-threshed seeds by increasing drum 

speed is attributed to the high stripping and impacting forces applied to 

the plants, that tended to improve threshing operation and decreased un-

threshed seeds. On the other hand, increasing feed rate, increased un-

threshed seeds due the excessive plants in the threshing unit, 

consequently the material leaves the device without well threshing that 

tends to increase un-threshed seeds. So, total losses including both seed 

damage and un-threshed seeds are essential to establish optimum 

working conditions (Fig. 3). 

2- Influence of concave clearance on threshing losses at different feed 

rates: 

Threshing losses is more sensitive to concave clearance for the three 

crops with different feed rates Fig. 4. Considering anise crop, obtained 

results show that increasing concave clearance from 8 to 9 mm measured 

at different feed rates of about 1.00, 1.10, 1.25 and 1.45 Mg/h, decreased 

threshing losses from 2.26 to 2.16, from 2.17 to 2.09, from 2.08 to 2.00 

and from 2.20 to 2.12%, further increase in concave clearance more than 

9 up to 11 mm measured at the same previous feed rates increased 

threshing losses from 2.16 to 2.35, from 2.09 to 2.25, from 2.00 to 2.18 

and from 2.12 to 2.30%, respectively at constant drum speed of 450 rpm. 

Relating to fennel crop, results show that increasing concave clearance 

from 8 to 9 mm measured at different feed rates of about 1.05, 1.20, 1.35 

and 1.55 Mg/h, decreased threshing losses from 2.10 to 2.00, from 2.00 

to 1.90, from 1.91 to 1.81 and from 2.03 to 1.94%, the increase in 

concave clearance more than 9 up to 11 mm measured at the same 

previous feed rates increased threshing seed losses from 2.00 to 2.20, 

from 1.90 to 2.10, from 1.81 to 2.02 and from 1.94 to 2.13%, respectively 

at constant drum speed of 450 rpm. 
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Fig. 3. Effect of drum speed on 

threshing losses at different feed rates 

for anise, fennel and coriander crops. 

Fig. 4. Effect of concave clearance on 

threshing losses at different feed rates for 

anise, fennel and coriander crops. 
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As to coriander crop, obtained data show that increasing concave 

clearance from 8 to 10 mm measured at different feed rates of about 1.10, 

1.25, 1.50 and 1.70 Mg/h, decreased threshing losses from 2.12 to 1.90, 

from 2.02 to 1.80, from 1.91 to 1.71 and from 2.07 to 1.83%, any further 

increase in concave clearance more than 10 up to 11 mm measured at the 

same previous feed rates increased threshing losses from 1.90 to 2.06, 

from 1.80 to 1.94, from 1.71 to 1.85 and from 1.83 to 1.98%, respectively 

at constant drum speed of 400 rpm.  

The decrease in seed damage by increasing concave clearance is due to 

the increase of threshed material thickness on the concave surface. 

While the increase in un-threshed seeds by increasing concave 

clearance is attributed to the low stripping and impacting forces applied 

to the medicinal and aromatic plants. 

3- Influence of drum speed on machine productivity and overall machine 

efficiency at different feed rates: 

Representative values of both machine productivity and overall machine 

efficiency versus drum speed at different feed rates are given in Fig. 5. 

Concerning anise crop, results show that increasing drum speed from 350 

to 500 rpm measured at different feed rates of about 1.00, 1.10, 1.25 and 

1.45 Mg/h, increased machine productivity from 360 to 404, from 381 to 

413, from 392 to 422 and from 400 to 430 kg/h. The same results also 

show that increasing drum speed from 350 to 450 rpm measured at the 

same previous feed rates increased overall machine efficiency from 96.58 

to 96.84, from 96.66 to 96.91, from 96.70 to 97.00 and from 96.63 to 

96.88%. Further increase in drum speed more than 450 up to 500 rpm 

measured at the same feed rates decreased overall machine efficiency 

from 96.84 to 96.65, from 96.91 to 96.76, from 97.00 to 96.85 and from 

96.88 to 96.71%, respectively at constant concave clearance of 9 mm. 

Relating to fennel crop, results show that increasing drum speed from 

350 to 500 rpm measured at different feed rates of about 1.05, 1.20, 1.35 

and 1.55 Mg/h, increased machine productivity from 416 to 470, from 

430 to 481, from 443 to 490 and from 450 to 499 kg/h. While obtained 

results also show that increasing drum speed from 350 to 450 rpm 

measured at the same previous feed rates increased overall machine 

efficiency from 96.68 to 97.00, from 96.78 to 97.10, from 96.87 to 97.19 

and from 96.72 to 97.06%. Any further increase in drum speed more than 
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450 to 500 rpm measured at the same feed rates decreased overall 

machine efficiency from 97.00 to 96.80, from 97.10 to 96.91, from 97.19 

to 97.00 and from 97.06 to 96.86%, respectively at constant concave 

clearance of 9 mm.  

As to coriander crop, obtained data show that increasing drum speed 

from 350 to 500 rpm measured at different feed rates of about 1.10, 1.25, 

1.50 and 1.70 Mg/h, increased machine productivity from 325 to 380, 

from 335 to 390, from 344 to 400 and from 355 to 409 kg/h. While 

obtained results also show that increasing drum speed from 350 to 400 

rpm measured at the same previous feed rates increased overall machine 

efficiency from 96.95 to 97.10, from 97.06 to 97.20, from 97.16 to 97.29 

and from 97.02 to 97.17%. Further increase in drum speed more than 400 

up to 500 rpm measured at the same feed rates decreased overall machine 

efficiency from 97.10 to 96.79, from 97.20 to 96.90, from 97.29 to 97.00 

and from 97.17 to 96.86%, respectively at constant concave clearance of 

The machine productivity increased by increasing drum speed because of 

the increase of seeds flow through the concave openings at the same time 

unit. 

4- Influence of concave clearance on machine productivity and overall 

machine efficiency at different feed rates: 

Representative values of both machine productivity and overall machine 

efficiency versus concave clearance at different feed rates are given in Fig. 

6. Regarding anise crop, results show that increasing concave clearance 

from 8 to 11 mm measured at different feed rates of about 1.00, 1.10, 

1.25 and 1.45 Mg/h, increased machine productivity from 380 to 410, 

from 388 to 420, from 396 to 429 and from 402 to 440 kg/h. While the 

same results show that increasing concave clearance from 8 to 9 mm 

measured at the same previous feed rates increased overall machine 

efficiency from 96.74 to 96.84, from 96.83 to 96.91, from 96.92 to 97.00 

and from 96.80 to 96.88%, The further increase in concave clearance 

more than 9 up to 11 mm measured at the same feed rates decreased 

overall machine efficiency from 96.84 to 96.65, from 96.91 to 96.75, 

from 97.00 to 96.82 and from 96.88 to 96.70%, respectively at constant 

concave clearance of 450 rpm. 

 

10 mm. 
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Fig. 5. Effect of drum speed on 

machine productivity and overall 

machine efficiency at different feed 

rates for anise, fennel and coriander 

crops. 

Fig. 6. Effect of concave clearance on 

machine productivity and overall 

machine efficiency at different feed 

rates for anise, fennel and coriander 

crops. 
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Relating to fennel crop, results show that increasing concave clearance 

from 8 to 11 mm measured at different feed rates of about 1.05, 1.20, 

1.35 and 1.55 Mg/h, increased machine productivity from 450 to 480, 

from 460 to 490, from 469 to 500 and from 480 to 510 kg/h. While 

obtained results also show that increasing concave clearance from 8 to 9 

mm measured at the same previous feed rates increased overall machine 

efficiency from 96.90 to 97.00, from 97.00 to 97.10, from 97.09 to 97.19 

and from 96.97 to 97.06%, The further increase in concave clearance 

more than 9 up to 11 mm measured at the same feed rates decreased 

overall machine efficiency from 97.00 to 96.80, from 97.10 to 96.90, 

from 97.19 to 96.98 and from 97.06 to 96.87%, respectively at constant 

concave clearance of 450 rpm. 

With regard to coriander crop, obtained data show that increasing 

concave clearance from 8 to 11 mm measured at different feed rates of 

about 1.10, 1.25, 1.50 and 1.70 Mg/h, increased machine productivity 

from 326 to 357, from 335 to 368, from 344 to 377 and from 356 to 388 

kg/h. While obtained results also show that increasing concave clearance 

from 8 up to 10 mm measured at the same previous feed rates increased 

overall machine efficiency from 96.88 to 97.10, from 96.98 to 97.20, 

from 97.09 to 97.29 and from 96.93 to 97.17%, The further increase in 

drum speed more than 10 up to 11 mm measured at the same feed rates 

decreased overall machine efficiency from 97.10 to 96.94, from 97.20 to 

97.06, from 97.29 to 97.15 and from 97.17 to 97.02%, respectively at 

constant drum speed of 400 rpm. The machine productivity increased by 

increasing concave clearance because of the increase of seeds flow 

through the concave openings at the same time unit. 

5- Influence of drum speed on power and specific energy at different feed 

rates: 

Power and specific energy are too related to drum speed as shown in Fig. 

7. Concerning anise crop, results show that increasing drum speed from 

350 to 500 rpm measured at different feed rates of about 1.00, 1.10, 1.25 

and 1.45 Mg/h, increased the required power from 1.51 to 2.10, from 

1.68 to 2.21, from 1.80 to 2.33 and from 1.93 to 2.41 kW. Also increased 

specific energy from 4.19 to 5.20, from 4.41 to 5.35, from 4.59 to 5.52 
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and from 4.83 to 5.60 kW.h/Mg respectively at constant concave 

clearance of 9 mm. 

Relating to fennel crop, results show that increasing drum speed from 

350 to 500 rpm measured at different feed rates of about 1.05, 1.20, 1.35 

and 1.55 Mg/h, increased the required power from 1.72 to 2.19, from 

1.88 to 2.30, from 2.00 to 2.45 and from 2.10 to 2.60 kW. Also increased 

specific energy from 4.13 to 4.66, from 4.37 to 4.78, from 4.51 to 5.00 

and from 4.67 to 5.21 kW.h/Mg respectively, at constant concave 

clearance of 9 mm. 

As to coriander crop, obtained data show that increasing drum speed 

from 350 to 500 rpm measured at different feed rates of about 1.10, 1.25, 

1.50 and 1.70 Mg/h, increased the required power from 2.15 to 2.75, 

from 2.30 to 2.88, from 2.40 to 3.00 and from 2.55 to 3.15 kW. Also 

increased specific energy from 6.62 to 7.24, from 6.87 to 7.38, from 6.98 

to 7.50 and from 7.18 to 7.70 kW.h/Mg respectively, at constant concave 

clearance of 10 mm. 

Power and specific energy increased by increasing drum speed mainly 

because the increase in drum speed is frequently accompanied by 

appreciable increase in electric consumption, that tends to increase power 

and energy. 

6- Influence of concave clearance on power and specific energy at 

different feed rates: 

Power and specific energy are greatly affected by the concave clearance 

as shown in Fig. 8. 

Concerning anise crop, results show that increasing concave clearance 

from 8 to 11 mm measured at different feed rates of about 1.00, 1.10, 

1.25 and 1.45 Mg/h, decreased the required power from 2.12 to 1.76, 

from 2.23 to 1.85, from 2.33 to 1.96 and from 2.42 to 2.06 kW. Also 

decreased specific energy from 5.58 to 4.29, from 5.75 to 4.40, from 5.88 

to 4.57 and from 6.02 to 4.68 kW.h/Mg respectively at constant drum 

speed of 450 rpm. 
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Fig. 7. Effect of drum speed on power 

and energy requirements at different 

feed rates for anise, fennel and 

coriander crops. 

Fig. 8. Effect of concave clearance on 

power and energy requirements at 

different feed rates for anise, fennel 

and coriander crops. 
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Relating to fennel crop, results show that increasing concave clearance 8 

to 11 mm measured at different feed rates of about 1.05, 1.20, 1.35 and 

1.55 Mg/h, decreased the required power from 2.23 to 1.90, from 2.32 to 

2.00, from 2.43 to 2.11 and from 2.52 to 2.22 kW. Also decreased specific 

energy from 4.96 to 3.96, from 5.04 to 4.08, from 5.18 to 4.22 and from 

5.25 to 4.35 kW.h/Mg respectively, at constant drum speed of 450 rpm. 

As to coriander crop, obtained data show that increasing concave 

clearance from 8 to 11 mm measured at different feed rates of about 1.10, 

1.25, 1.50 and 1.70 Mg/h, decreased the required power from 2.64 to 

2.21, from 2.75 to 2.31, from 2.86 to 2.42 and from 2.97 to 2.53 kW. 

Also decreased specific energy from 8.10 to 6.19, from 8.21 to 6.28, from 

8.31 to 6.42 and from 8.34 to 6.52 kW.h/Mg respectively, at constant 

drum speed of 400 rpm. 

The decrease in both power and energy by increasing concave clearance 

is attributed to smoothly and the easy seeds flow on the concave surface 

that reduces power and energy. 

7- Influence of drum speed on operational and criterion costs at 

different feed rates:  

Drum speed is considered an important factor, which affects operational 

and criterion costs Fig. 9. As to anise crop, results show that increasing 

drum speed from 350 to 450 rpm measured at different feed rates of 

about 1.00, 1.10, 1.25 and 1.45 Mg/h, decreased criterion cost from 

226.56 to 209.28, from 219.49 to 204.50, from 216.02 to 198.66 and 

from 218.50 to 203.39 L.E/Mg respectively at constant concave 

clearance of 9 mm. Any further increase in drum speed from 450 to 500 

rpm, criterion cost will increase from 209.28 to 217.00, from 204.50 to 

212.01, from 198.66 to 204.89 and from 203.39 to 210.43 L.E./Mg under 

the same previous conditions. 

 

 



   FARM MACHINERY AND POWER  

Misr J. Ag. Eng., July 2012  - 946 - 

Criterion cost Operational cost
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 9. Effect of drum speed on 

operational and criterion costs at 

different feed rates for anise, fennel 

and coriander crops. 

Fig. 10. Effect of concave clearance on 

operational and criterion costs at 

different feed rates for anise, fennel 

and coriander crops. 
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Relating to fennel crop, obtained data show that increasing drum speed 

from 350 to 450 rpm measured at different feed rates of about 1.05, 1.20, 

1.35 and 1.55 Mg/h, decreased criterion cost from 214.08 to 193.48, from 

207.51 to 186.46, from 201.65 to 182.17 and from 208.44 to 187.65 

L.E./Mg respectively at constant concave clearance of 9 mm. Any further 

increase in drum speed from 450 to 500 rpm, criterion cost will increase 

from 193.48 to 202.55, from 186.46 to 196.08, from 182.17 to 190.82 

and from 187.65 to 197.08 L.E./Mg under the same previous conditions. 

Regarding coriander crop, results show that increasing drum speed from 

350 to 400 rpm measured at different feed rates of about 1.10, 1.25, 1.50 

and 1.70 Mg/h, decreased criterion cost from 214.04 to 202.97, from 

206.70 to 196.18, from 200.14 to 190.29 and from 205.34 to 194.83 

L.E./Mg respectively at constant concave clearance of 10 mm. Any 

further increase in drum speed from 400 to 500 rpm, criterion cost will 

increase from 202.97 to 213.13, from 196.18 to 206.28, from 190.29 to 

200.00 and from 194.83 to 204.90 L.E./Mg under the same previous 

conditions. Both higher and lower values of drum speed more or less than 

the optimum value tend to increase criterion cost due to the increase in 

total seed losses. 

8- Influence of concave clearance on operational and criterion costs 

at different feed rates:  

Operational and criterion costs are greatly affected by concave clearance. 

This relation can be remarked in Fig. 10. As to anise crop, results show 

that increasing concave clearance from 8 to 9 mm measured at different 

feed rates of about 1.00, 1.10, 1.25 and 1.45 Mg/h, decreased criterion 

cost from 215.63 to 209.28, from 210.05 to 204.50, from 204.51 to 

198.90 and from 209.00 to 203.39 L.E/Mg respectively at constant drum 

speed of 450 rpm. Any further increase in concave clearance from 9 to 11 

mm, criterion cost will increase from 209.28 to 216.28, from 204.50 to 

210.12, from 198.90 to 205.62 and from 203.39 to 209.00 L.E./Mg under 

the same previous conditions. 

Relating to fennel crop, obtained data show that increasing concave 

clearance from 8 to 9 mm measured at different feed rates of about 1.05, 

1.20, 1.35 and 1.55 Mg/h, decreased criterion cost from 199.44 to 193.48, 
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from 191.48 to 186.46, from 188.14 to 182.17 and from 193.17 to 187.65 

L.E./Mg respectively at constant drum speed of 450 rpm. Any further 

increase in concave clearance from 9 to 11 mm, criterion cost will 

increase from 193.48 to 201.67, from 186.46 to 194.00, from 182.17 to 

191.00 and from 187.65 to 195.72 L.E./Mg under the same previous 

conditions. 

Regarding coriander crop, results show that increasing concave clearance 

from 8 to 10 mm measured at different feed rates of about 1.10, 1.25, 

1.50 and 1.70 Mg/h, decreased criterion cost from 217.35 to 202.97, from 

210.70 to 196.18, from 203.64 to 190.29 and from 208.68 to 194.83 

L.E./Mg respectively at constant drum speed of 400 rpm. Any further 

increase in concave clearance from 10 to 11 mm, criterion cost will 

increase from 202.97 to 209.02, from 196.18 to 201.35, from 190.29 to 

195.55 and from 194.83 to 200.55 L.E./Mg under the same previous 

conditions. Both higher and lower values of concave clearance more or 

less than the optimum value tend to increase criterion cost due to the 

increase in total seed losses. 

CONCLUSION 

The experimental results recommended the following: 

 Operate the manufactured machine at a drum speed of about 450 rpm 

for anise and fennel crops, and 400 rpm for coriander crop. 

 Operate the manufactured machine at a concave clearance of about 9 

mm for anise and fennel crops, and 10 mm for coriander crop. 

 Adjust the feed rates at 1.25, 1.35 and 1.50 Mg/h for anise, fennel and 

coriander respectively. 
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 الملخـص العزبـي

 محليـة الصنـع وتذرية آلـة دراص  تقييم أداءتصنيع و

 النباتات الطبية والعطزيةلتناسـب 
محمذ محمذ بذرد. 

*
   

ايعح انشقاسيق نرقييى أداء ج –كهيح انشراعح  –ذى ذُفيذ انرجارب انحقهيح تقسى انهُذسح انشراعيح 

تيًُا ذى  انكسثزج(. –انشًز  –ح )انيُسىٌذذريح يع تعض انُثاذاخ انطثيح وانعطزيآنح دراص و

 ذصُيع الآنح تإحذي انىرش انخاصح تًحافظح انشزقيح.

 وفيما يلى الأهذاف الخاصة بهذا العمل: 

ذصُيع وذقييى أداء آنح دراص وذذريح يحهيح انصُع ذُاسة تعض انُثاذاخ انطثيح  -1

 وانعطزيح.

ذراص وانخهىص تيٍ انذرفيم ذحذيذ انقيى انرشغيهيح انًثهً نكم يٍ سزعح درفيم ان -2

 وانصذر ويعذلاخ انرهقيى وانرً ذؤثز عهً أداء الآنح.

 ذقييى الآنح انًطىرج يٍ انُاحيح الاقرصاديح. -3

أرتع سزعاخ يخرهفح نذرفيم  :ونذراسح أداء الآنح ذى أخذ تعض انًعايلاخ انرانيح فً الاعرثار

 ح نهخهىص تيٍ انذرفيم وانصذرأرتع قيى يخرهفو نفح/د (533 - 453 - 433 - 353) انذراص

نكم  أرتع يعذلاخ ذهقيى يخرهفحو ( يى نهثلاثح يحاصيم يىضع انذراسح11- 13 – 9 – 8)

 و (1.55 – 1.35 – 1.23 – 1.35، )(1.45 – 1.25 – 1.13 – 1.33يحصىل وكاَد )

عهً  ،ييجا جزاو/ص نكم يٍ انيُسىٌ وانشًز وانكسثزج (3..1 – 1.53 – 1.25 – 1.13)

 –انكفاءج انكهيح نلآنح  –ونرقييى أداء الآنح ذى أخذ انقياساخ انرانيح )انفىاقذ انكهيح نهثذور  زذية.انر

 انركانيف انكهيح(. –انقذرج انًسرههكح وكذا انطاقح انًسرههكح  –الإَراجيح 

 تانُسثح نًحصىل انقيى انًرحصم عهيها أثُاء انرشغيموقذ أظهزخ انُرائج انًرحصم عهيها أٌ أفضم 

 5.28ًسرههكح انطاقح ان ، % 2.33 نهثذور أقم فاقذ،  % 33..9 نلآنح انكهيح كفاءجان: كانراني انيُسىٌ

سزعح درفيم  عُذ ييجا جزاو جُيّ/ 198.66 ذريحوانر وذكهفح عًهيح انذراص ييجا جزاوكيهىواخ.ص/

وتانُسثح  .ص/جزاو ييجا 1.25يعذل ذهقيى يى و 9، خهىص تيٍ انذرفيم وانصذر قذرِ  نفح/د 453

طاقح ان،  % 1.81 نهثذور أقم فاقذ ، % 19..9 نلآنح كهيح أفضم كفاءج كاَد انشًز نًحصىل

عُذ  جُيّ/طٍ .182.1 ذريحوانر وذكهفح عًهيح انذراص ييجا جزاوكيهىواخ.ص/ 4.81ًسرههكح ان

 ييجا 1.35يعذل ذهقيى يى و 9، خهىص تيٍ انذرفيم وانصذر قذرِ  نفح/د 453سزعح درفيم 

 نهثذور أقم فاقذ،  % 29..9 نلآنحكهيح أفضم كفاءج  كاَدتانُسثح نًحصىل انكسثزج أيا  /ص.جزاو

 193.29 رذريحوان وذكهفح عًهيح انذراص جزاو ييجاكيهىواخ.ص/ 12..ًسرههكح انطاقح ان،  % 1..1

ذل يعيى و 13، خهىص تيٍ انذرفيم وانصذر قذرِ  نفح/د 433عُذ سزعح درفيم  ييجا جزاوجُيّ/

 /ص.جزاو ييجا 1.53ذهقيى 

  بما يلى: لذا تىصي الذراسة

نفح/د نًحصىل انيُسىٌ  453اسرخذاو آنح انذراص وانرذريح عُذ سزعح نذرفيم انذراص  -1

 نفح/د نًحصىل انكسثزج. 433و وانشًز

يى  13و يى نًحصىل انيُسىٌ وانشًز 9اسرخذاو آنح انذراص وانرذريح عُذ خهىص قذرِ  -2

 نًحصىل انكسثزج.

اسرخذاو الآنح نذراص وذذريح يحصىل انيُسىٌ وانشًز وانكسثزج عُذ يعذلاخ ذهقيى حىانً  -3

 عهً انرزذية. ، ييجا جزاو/ص( 1.53 – 1.35 – 1.25)
*

مصز. –جامعة الشقاسيق  –الشراعة  كلية – قسم الهنذسة الشراعية –مذرص 
 


