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Fig. 12. Relationship between sample thickness and time of flight using transducer without horn
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Fig. 2. Five-bar mechanism of reversible disk plow with important design angles (y is the angle between link BG and
upward direction of link OG)
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Fig. 3. Top view of the mounted reversible disk plow with Daniel mechanism.

1- Rear wheel link (BG) (output link) 2- Disk angle adjustment mechanism 3- Rear wheel 4- Link AB (disk carrying

frame) 5- Link ED 6- Disks 7- Link FC 8- Lower hitch point 9-Upper hitch point 10- Hydraulic cylinder 11- Fixed
frame (modified link FG) 12- Pin O (Stop mechanism) 13- Pin B.



A dless yeaile VYl i (6 ptesile VYo
3 ookl L aS p55lS ppo bl <8 > yume 0 S5 5
yolilon .l o o3l s Cunl ool cowss CATIA l53ls 5
Ml by 3 a8 B e ccunl oiids ool ylis IS5 ol o oS
MID (3,5 Su by S5 (goges ye Sy 45 (0 <S> BG

Ly Ol Jola S jais cralel QLG § G piu O j1a2S
Ol 1y Sl 0ds puw CATIA 38l sl ozl L as A
l_:C4§)> 4@59&5)»)45.)9.»@%)’1@)]35«) O&‘)J.AA)UA
Loy (gte oo b (ol s 9 995 o0 plox] iz poo LS e
Cowl Sy cps G Gina cpl e o 4ol 1y e s
Suo 3l o)l 4 oaiiS a8 bgd pi8lSe Ce s (S > glanl > &S
Ly yo oad 0aby Hlis Koo igs b o SLSL 58l
s 5| o Lpliady By oS Cawl ol odimd L sy Jlag0
dsld] dl)-.’ ‘(""SP)W“’)")V’& Le(vl.o.w W) ) 03904 l) .)95

)l e (Fia Bl 4 LS e

(a)()

S Julas

b ad)bgy lidy oalgls (b 55 il 3l )
DMU Kinematics b e 3 S > Julos | e 457 ol
PilSe Cuwyd 3 Slos 9 Al (g 43,5 ad CATIA Jljal 5
0,5 aul

Sy plejen sl e S > 93 00d (b el
e Oabi » Sy oy Copo w A dail (S S e
L sl a8 Lol Lal (0 JSod g o) JS8) Jgb g0
Gl oyl ) g ol oas (Slb (a0 ¥O) S5 buws ol 4l
S po e (A SY SFN) 05 o oo (2 gl ) jui
dy5-0 2,8 50 bl o glaiie lasdl pudiine b (5548 ¢jS N0 blis
3 0e A a el s (392 3383 5 oS (Shg 30 ol s
e (Shy b 35 i bl s je Su g 28l o
aS cogr ool 5ol e Olus @ a8, bgd ity nlglS ol
Sl Glas 9,881 £ Om Jsb alold dbxl g ol (o
soe sliwly 3) Jgl i (o858 (ol ()l b e 5 Jo
S5l e ) e ity Jobo bles aly (195515 e £
e sl g el @y e 252 5 Jgl s alold (8
5355 Cls p i 0 dlols oyl wd)5 Ol a0 Y Jgb
Syt ol Ly olglS G (gl a3 BV Jobo Lles 4

(b) (<) © ()

dlo.ﬁ (u) ML & ua?r.m (.J] 5 GEMQ)& SHgo & IS h’l) 6)5 )I)B Wa X u.’>|).lo Ls:Lo.m.s U‘biﬁg LS')l} dlo.ﬁ (;9.”)'2 JS.\H
Cady ) Coyd Cumbyo )3 58,5 )18 sl (e )l Gy laily adly sy IS5 4h) G Cundg 3 0l (b iy (g ity
2198 sl Camdg Sl 2V e (g) -l osalite LB lit,

Fig. 4. (a) Side view of the designed disk plow; multilevel arrangement of links is shown. (b) Back view of the designed
disk plow in left delivery position; modified link of the rear wheel to provide the right position relative to the last disk is
shown. (¢) Top view of the plow in transport position.
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Table 2. Mean comparison of the effect of frequency on the amount of harvesting and damaged fruits
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*means with the common letter are not significantly different in each column.
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*means with the common letter are not significantly different
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Table 5. Mean comparison of the interactive effect
frequency and vibration time on damaged fruits (%)

ok (H2) sobos
Ime (s
20 15 10 Frequency(Hz)
5519 516% 4.01°¢ 5
842% 626" 5419 75
8.94% 873% 6.64° 10
oisize sylol 5 51 gt b sy o )3 Sito B (el (slaSibo #
sl e

*means with the common letter are not significantly different
in each column or row.
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Table 1. Average floating velocity of saffron flower components at different times after harvesting

(celw) Sl 3l om obj

Time delay after harvesting (h)

60 32 8 FI‘F <ol t
e e rr T ower parts
ov oSbe ov oSbe ov ok ov ol
Mean Mean Mean Mean
AN
0.05 2.06 0.04 2.7 0.04 3.08 0.03 3.21 )
Stigma
0.06 1.69 0.05 2.11 0.05 2.18 0.06 224 mER
Stamen
0.09 1.19 0.08 1.3 0.07 1.39 0.07 1.41 Syls

Petal




QY g0 Jlanous ¥ 0 kouis o Al (65,9l gbooymitlo 4y pids  VYF

1.9

~
Seo
-~
-

1.7

<
Seeo
-~
———
-
Seao
~-

1.5

=

~
~~o
Se

~
Seo
-~
-

1.3
1.1

Speed difference (m.s)

~ <
~
~
~
Se
~

0.9

0.7
0.5

0.3 | \
10 20

T T I

30 40 50

Procssing time delav after harvesting (

Fig. 2. Floating velocity differences between saffron stigma with stamen and petal
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Table 2. Membership function values for A, fuzzy set, 1 hr after flowers harvesting at different wind tunnel speeds
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Table3. Membership function values for A’ fuzzy set, 8 hr after flowers harvesting at different wind tunnel speeds
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Wind speed in tunnel m s™
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Table 4. Membership function values for A', fuzzy set, 32 hr after flowers harvesting at different wind tunnel speeds
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Table 5. Membership function values for A', fuzzy set, 60 hr after flowers harvesting at different wind tunnel speeds

2 19 18 17

mst Jigi 13 lgd G g
Wind speed in tunnel m s
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0.50 047 045 0.38
055 052 05 047

pa(k)
pa(p)
ua(g)
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Fig. 1. Schematic of solar dryer in experimental: 1- Dryer chamber 2- Air channel 3- Collector 4- Chassi
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Table 1. Mathematical models given for the solar drying curves
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(Aghbashlo et al., 2009) MR = a exp(—kt)+c¢ Logarithmic 4
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(Hayaloglu, 2007) MR = exp[(—kt)” ] Modified Page 6
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(Hayaloglu, 2007) MR =1+at+ct? Wang and Singh 8
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Table 2. parameter variation results for drying time in the dryer chamber
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Fig. 2. Effect of thickness of tomato slice on the average drying time:
1- Thickness (mm) 2-Average of drying time (min)
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Wang and Singh Two-term Modified Page Henderson and Pobis Newton (sla Jas 5,5 (3l 5l Jols mls =Y Jgas

3mm cwbs b ([K5,8 4545 48,9 5l Tow-term exponential , Logarithmic Page Midilli et al

Table 3. Statistical results of 9 thin layer drying models at different drying conditions with 3 mm thickness

2

n 9 C a K X RMSE R? Je g o paw
- - - - 0.01671 0.01812 0.04487  0.987 Newton
- - - 1.054 0.01787 0.01287 0.04011 0.9900 Henderson and Pobis
1.314 - - - 0.00480 0.00063 0.00885 0.9995 Page
- - 0.042 1.088 0.01663 0.00959 0.03701 0.9910 Logarithmic
- 0.0302 5.195 -4.172 0.35710 0.00064 0.01032 0.9991 Tow-term ima""
1.402 - - - 0.00492  0.00065 0.00905 0.9904 Modified Page
- - - 4.547 0.38090 0.00187 0.03909 0.9900 Two-term exponential
- - 0.152  2.410 - 0.01785 0.01425 0.9836 Wang and Singh
1.759 - 0.054 2.025 0.00748 0.00074 0.04258 0.9899 Midilli et al
- - - - 0.01270  0.03149 0.05920 0.9770 Newton
- - - 1.068  0.01390 0.02162 0.05200 0.9840 Henderson and Pobis
1.41 - - - 0.00230 0.00120 0.01230 0.9990 Page
- - 0.094 1.145 0.01150 0.01230 0.04190 0.9910 Logarithmic
- 0.0264 1254 -11.6 0.02790 0.00186 0.01760 0.9980 Tow-term D.5mat
1.512 - - - 0.00330  0.00065 0.00179 0.9914 Modified Page
- - - 11.20  0.03140 0.00187 0.02800 0.9930 Two-term exponential
- - 0.171  3.001 - 0.01785 0.01521 0.9801 Wang and Singh
1.801 - 0.051 2.173 0.00728 0.00274 0.03058 0.9829 Midilli et al

Wang and Singh .Two-term Modified Page Henderson and Pobis Newton sla Jio 03,8 ji5lp 5l Jols mwls € Jgada

Smm cwbus b (S,8 465 48y (¢l Tow-term exponential 4 Logarithmic Page Midilli et al

Table 4. Statistical results of 9 thin layer drying models at different drying conditions with 5 mm thickness

2

n 9 c a k X RMSE R2 Jae g ok puo
- - - - 0.01003 0.02429 0.04499 0.9872 Newton
- - - 1.054 0.01077 0.01710 0.03943 0.9910 Henderson and Pobis
1.304 - - - 0.00258 0.00201 0.01351 0.9999 Page
- - -0.051 1.093 0.00955 0.00097 0.00307 0.9994 Logarithmic
- 0.01862 6.494 -550 0.02122 0.01399 0.00176 0.9991 Tow-term 1m 5™
1.112 - - - 0.00322 0.00315 0.01905 0.9991 Modified Page
- - - 4219 0.03109 0.01187 0.00391 0.9911 Two-term exponential
- - 0.242 2.201 - 0.01501 0.02405 0.9899 Wang and Singh
1.852 - 0.049 2321 0.0174 0.01371 0.04351 0.9889 Midilli et al
- - - - 0.00835 0.04239 0.05944 0.9788 Newton
- - - 1.077 0.00921 0.02603 0.04864 0.9870 Henderson and Pobis
1.399 - - - 0.00129 0.00108 0.00992 0.9995 Page
- - -0.094 1.151 0.00747 0.01271 0.03565 0.9936 Logarithmic
- 0.01645 7.433 -6.43 0.01865 0.00165 0.01354 0.9992 Tow-term LEmat
1.714 - - - 0.00393 0.00185 0.00279 0.9991 Modified Page
- - - 10.98 0.01314 0.00188 0.01809 0.9970 Two-term exponential
- - 0.169 3.201 - 0.02180 0.01624 0.9882 Wang and Singh
1.512 - 0.062 2.071 0.04718 0.03174 0.04258 0.9899 Midilli et al
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Table 5. Statistical results of 9 thin layer drying models at different drying conditions with 7 mm thickness

n g c a k 7 RMSE R? Je b Cas g
- - - - 0.00757 0.03002 0.04805 0.9857 Newton
- - - 1.06 0.00817 0.01934 0.04014 0.9900 Henderson and Pobis
1.289 - - - 0.00187 0.00192 0.01264 0.9991 Page
- - -0.096 1.134 0.00625 0.00585 0.02306 0.9972 Logarithmic
- 0.01367 7.899 -6.89 0.01512 0.00225 0.01501 0.9989 Tow-term 1emgms
1.214 - - - 0.00402 0.00305 0.01901 0.9991 Modified Page
- - - 4.249 0.04001 0.00307 0.01391 0.9981 Two-term exponential
- - 0.342  3.001 - 0.02501 0.02501 0.9889 Wang and Singh
1.383 - 0.054 2331 0.0272 0.02331 0.04261 0.9901 Midilli et al
- - - - 0.00678 0.05972 0.04636 0.9782 Newton
- - - 1.067 0.00736 0.03211 0.05173 0.9849 Henderson and Pobis
1.349 - - - 0.00118 0.00553 0.02147 0.9974 Page
- - -0.163 1.199 0.00522 0.00796 0.02691 0.9963 Logarithmic
- 0.01645 7.433 -6.43 0.01865 0.00165 0.01354 0.9992 Tow-term aEm 5""
1.624 - - - 0.00439 0.00185 0.02279 0.9969 Modified Page
- - - 11.01 0.01712 0.00598 0.02009 0.9911 Two-term exponential
- - 0.157 3.302 - 0.02230 0.01824 0.9892 Wang and Singh
1.313 - 0.052 2.172 0.04610 0.04004 0.04450 0.9888 Midilli et al
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Fig. 3. Moisture ratio and the fitted curves to Page model for drying of tomato slices with thicknesses of 3, 5 and 7 mm
and air velocity of 1 ms™: 1- Drying time (min) 2- Moisture ratio (decimal)
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Fig. 4. Moisture ratio and the fitted curves to Page model for drying of tomato slices with thicknesses of 3, 5 and 7 mm
and air velocity of 0.5 m s™: 1- Drying time (min) 2- Moisture ratio (decimal)
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Design, Fabrication and Testing of Exponential Horn for Measuring Ultrasonic
Attributes of Agricultural Produce

R. Meamar Dastjerdi' - S. Minaiee - M. H. Khoshtaghaza *
Received: 09-11-2011
Accepted: 16-04-2012

Abstract

Non-destructive ultrasonic testing is one of the methods utilized to evaluate quality of agricultural produce.
Transducers used in this method are made for basically industrial applications. Since ultrasonic attenuation of
waves in agricultural produce is very high, industrial transducers cannot be used in agriculture and needs to be
modified. This is done with horns that concentrate energy on a small area at a certain distance from the
transducer. In this paper, an exponential horn was designed, fabricated and tested using theoretical and
computer-aided methods. Results showed that highly sophisticated horns can be designed using computer-aided
method with a high accuracy. Analysis of the number of elements on the natural frequency of horn proved that
the analysis was not precise at the low number of elements. Therefore, the number of elements should be
increased when natural frequency of horn is almost fixed. The minimum number of elements was obtained to be
300. A comparison between theoretical and computer-aided methods showed a desirable performance of the
computer-aided method with an error less than 1% without solving very complicated equations. Based on
statistical analysis of the data, the effect of produce thickness (potato and carrot) on the velocity of ultrasonic
waves in the horned probe was not significant. However, for the un-horned probe, velocity changed significantly
with the sample thickness which is not desirable. Therefore, horned probe is more suitable for non-destructive
ultrasonic tests than the un-horned probe.

Keywords: Non-destructive test, Computer design, Ultrasound, Exponential horn
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Optimization and Analysis of a A-Formed Straight Line Linkage for Design of
Reversible Disk Plow.
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Abstract

Disk plows are one of the most important tillage tools. Two way (reversible) disk plows can perform continues
plowing. So they can save time and costs and hence improve overall efficiency. In this study, a “two-way” disk
plow was designed based on a A-formed straight-line, four-bar linkage (Daniel mechanism). This design contains
disk and rear wheel reversing mechanism, stabilization mechanism of the plow, a disk angle adjustment tool and
transport condition for safe operation of the mechanism. Disk reversing mechanism was designed based on a
geometrical analysis considering working condition of the disk plow. The suitable displacement of the plow’s
frame was achieved by dimensional analysis of Daniel mechanism and a derived mathematical equation. The
rear wheel mechanism was made by means of adding a slotted link to the previous four-bar linkage. The
synthesized five-bar linkage was then analyzed for its kinematical and force conditions. For each analysis,
related diagrams were plotted and discussed. This innovation has the advantages of low production cost and
maintenance as well as easy operation, because of its design simplicity with minimum mechanical auxiliaries.
The modeling and analysis was done by the aid of CATIA software.

Keywords: Mechanism optimization, Kinematical analysis, Force analysis, Two-way disk plow, Daniel mechanism
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Effect of Frequency and Vibration Time on Shaker Performance for
Mechanized Harvesting of Orange (Thomson cultivar)
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Abstract

Manual citrus harvesting is commonly performing hard, expensive and time consuming. In this study, a

factorial experiment with a completely randomized design in three replications was performed to find out the
effect of frequency (three levels of 5, 7.5 and 10 Hz), vibration time (three levels of 10, 15 and 20 seconds) on
harvesting capacity and losses of Thomson cultivar of orange. The results indicated that the effect of frequency
and vibration time was significant (P<0.01) on the harvesting capacity and losses, but their interaction effects
weren’t significant. The harvesting capacity significantly increased by increasing frequency, and the highest
harvesting capacity was 62.8 % at 10 Hz frequency. Although the harvesting capacity increased by increasing
the vibration time, but there was no significant difference in vibration times between 15 and 20 seconds at 10 Hz
frequency. Also the fruit loss was increased by increasing the vibration time. Due to these reasons, frequency of
10 Hz and vibration time of 15 seconds were selected as the most suitable condition for mechanized harvesting
of this cultivar of orange. Finally a linear mathematical model was developed based on the frequency and
vibration time for the harvesting capacity and fruit loss of Thomson cultivar of orange.

Keywords: Frequency, Thomson, Vibration time, Mathematical model, Harvesting, Damaged fruit
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Optimum Adjustments of Cereal Combine Harvester Platform for Canola
Harvesting by Using of a Simulated Platform
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Abstract

In recent decades, canola has been considered as the most important oilseed. Harvesting is the most major
problem of canola cultivation, since canola pods are very sensitive to shocks and vibrations. Large amount of
produce will fall on the ground especially when the combine's head is not adjusted properly. When canola

harvested with a combine, the losses may reach up to 50%. The yields can be improved by decreasing seed
losses during the harvesting operation. The objective of this study was to determine the optimal harvesting
conditions of combine platform to minimize grain losses. In order to achieve this, a laboratory test stand platform
was designed and built in the Department of Mechanics of Agricultural Machinery in Shiraz University. Three
factors which are more effective on the losses were assessed to determine the best adjustments. These factors
were combine forward speed at three levels; 1.5, 2 and 2.5 km h!, cutter bar speed at three levels; 800, 1100 and
1400 cycles per minute and the relative linear speed of reel in respect of forward speed also at three levels; 1, 1.3
and 1.5. Desired experiment were accomplished on Talaeie variety at 16% m.c (d.b). The grain losses were

measured at each level, with three replicates. By considering the interaction of factors, results showed that the
effect of these factors at 5% level was significant, and the minimum loss occurred at 2 km h™ for forward speed,
1400 cut per minute for cutter bar speed and 1.5 for relative reel speed to forward speed.

Keywords: Harvesting, Combine head adjustment, Simulated platform, Grain loss, Canola
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The Effect of Nozzle Types and Time of Herbicide Incorporation in Soil on Corn
(Zea mays L.) Weed Control
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Abstract

This experiment was conducted to study the effect of nozzle types and the time of herbicide incorporation in
soil on weed control, using split plot design by randomized block design. The main plots were soil and herbicide
mixing time and the subplots were nozzle types with three replications. This study was performed in Karaj
station of Seed and Plant Improvement Institute, located 25 km west of Tehran, in 2008. Treatments were
including: T-Jet standard nozzle, Flood-Jet nozzle and Air induction nozzle as well as mixing with the soil
immediately, three, six and nine hours after spraying. The parameters were measured includes: the number of
weeds before spraying, 15 days and 30 days after spraying; dry weed at two stages of 15 and 30 days after the
spraying; and yield of corn. The results revealed that the spraying quality coefficient was greater for T-jet nozzle
compared to the other types. However Flood-jet nozzle had a wide range of corn weeds control in comparison to
other treatments. Regardless of the nozzle type, the immediate incorporation of herbicide in soil after spraying
significantly increased the yield. The time of herbicide incorporation in soil and poison intermixture with soil,
from zero to 4.5 hours after spraying was superior to the other times. This was mainly due to different weeds
reactions to the times of herbicide incorporation in soil after spraying, and also treatments effect on yield and
weed dry weight. Combined data analysis showed that treatment combination of T-Jet nozzle (with time of
herbicide incorporation in soil immediately and three hours after spraying), Flood-jet nozzle (with time of
herbicide incorporation in soil immediately after spraying) and air induction nozzle (with time of herbicide
incorporation in soil immediately, three and six hours after spraying) produced the highest yield than the other
treatment combinations.

Keywords: TS, FJ, Al nozzles, Corn spraying, Soil incorporation herbicide, Weed
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Abstract

In this paper the separation of saffron stigma from stamen and petal in a vertical wind tunnel has been
evaluated. A wind tunnel with adjustable speed of 0.1 m s intervals has been developed and used for the
experiments. Floating velocities of flower components (petal, stigma and stamen) were measured at one, eight,
38 and 60 hours after harvesting. Subsequently, the separation was tested by putting all flower components in the
tunnel. The experimental results were also analyzed by fuzzy logic. The average floating velocities of stigma,
stamen and petal at one hour after harvesting were measured as 3.21, 2.20 and 1.41 m s, respectively. The
results showed that because of the high difference among the floating velocities of flower components, it is
possible to separate the components in a vertical wind tunnel. Experimental results analysis showed that at the
best condition which was one hour after harvesting and wind speed of 2.8 m s in the tunnel, the system leaves
81% of the stigmas in the tunnel and blows out of the tunnel 84% of stamens and 89% of petals. The results also
showed that as much as the time passes over the harvested flowers, the separation efficiency decreases.
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Abstract

In this research, solar drying of a thin layer of tomato slices was evaluated. The experiments were carried out at
the air velocities of 0.5 and 1.0 m s™ and thicknesses of 3, 5 and 7 mm. In order to find the most suitable form of
thin layer drying model, nine different mathematical drying models were fitted to the experimental data to
determine the pertinent coefficients of each model. The goodness of the fit was determined by calculating and
comparing the values of the correlation coefficient (R?) Root mean square error (RMSE) and chi-square (£ ) for

all models. The Page model withR* =0.9974, y*> =0.01351, RMSE =0.02 showed the best fit.

Keywords: Drying, Solar dryer, Thin layer, Mathematical modeling, Tomato slice
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