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Fig.1. Wild pistachio; (a) Fruit, (b) Nut, (c) Kernel
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Fig.2. Wild Pistachio sheller; (1) Frame, (2) Plate, (3) Jointed plate, (4) Pulley, (5) V belt, (6) Pulley, (7) Bearing,
(8) The case of bearing, (9) Driving cylinder, (10) Spring, (11) Bolt, (12) Nut, (13) Ball bearing, (14) Driven cylinder,

(15) Cavity, (16) Amassing tray, (17) Electro motor, (18) Joint, (19) Fixing nut, (20) Adjusting bolt, (21) Feeding pipe,
(22) Feeder support, (23) Hopper



IPAY 090 Jlumon ¥ 0jlods oF alor «(65,3LaS s cpmiile 4 pii  VYP

o 10mm

@1l mm

@88 mm 5
“
\ (2 |
T,
% 3
Ry D
; O e 1
o '

4 S ~e0ly

¥ (¢ ¢

S8 |

5

d)ﬁié&q S (a) s glyome (\°) Al Al (Y‘) oS oo dilginl (Y) oS oo dilginl (\) 05 520 oK) o)lg 4l —Y’J&M
Fig.3. Schematic shelling machine; (1) Driving cylinder, (2) Driven cylinder, (3) Pistachio nut, (4) Feeder,
(5) Amassing tray
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Table 1- The variance analysis of shelling parameters

Olasyo (e
Mean of square

30 oD

- a0 et
WSl i 2 ﬁ;‘:i:;::::ﬁ SB 2o Sl 0355 70 oledly WE] ;ﬁ:rc?:f
Percentage of . 8¢ Percentage of Percentage Shelling variation
of imperfective 4 . df
unshelled nut dust of intact efficiency
broken nut
(P.) (Py) kernel D.)
(Pds)
(Py)
ek sk ek sk ek d,l,.ols
6969.97 142.61 3820.87 123.86 5305.67 3
Gap
19368.83" 2690.93" 30143.02" 365.59™ 35435257 3 <)
Moisture
34.85™ 24.52™ 85.06" 2.39™ 89.21" 2 »
Revolution
13239 208.62" 328.04™ 18.52" 393.46™ 9 Cagh, X ebol
Moisture x gap
291.21™ 18.83 " 141.02" 6.67" 200.07" 6 g x ol
Gap x revolution
o ns ok ns ok w#) X )9°
189.54 11.47 172.98 3.81 207.60 6 Moisture x
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. . o ” alold xyg3x Cugbs,
135.54 48.82 119.08 3.35™ 146.41 18 Gap X revolution
X moisture
21.84 16.66 17.30 2.66 21.40 96 k>
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. )b@.uﬁ,éns oy ) g 0 Jliol maw o ls g il S ” ;
, Significant at 5% and 1% of probability levels, respectively, ™ Non. Significant
055 e el (Sile aulio =Y Jga
Table 2- Mean comparisons of shelling parameters
S Ko 5 3 P W 2203 SB ao o ke doys 3,5 ke el .
P Percentage . Pl
ercentage of . . Percentage of Percentage of Shelling
of imperfective . . Source of
unshelled nut dust intact kernel efficiency .
broken nut variation
(P.) Bo) (P.) (Py) D)
ds
alold
Gap
27.99 ¢ 1572 ¢ 48.02° 826° 56.28* 0.47
34.42° 16.28 * 42.57° 6.72° 49.30° 0.56
41.64° 15.77 % 36.83 ¢ 5.75° 42.58° 0.71
60.18 * 11.97° 24.01 ¢ 3.83°¢ 27.84¢ 0.86
Cugb)
Moisture
17.35°¢ 3.47¢ 72.19° 6.99° 79.18° % 4.31
25.01° 13.24°¢ 5145° 10.29° 61.75° % 6.61
59.56* 22.79° 13.83° 3.81°¢ 17.65 ¢ % 9.84
62.32° 20.25° 13.95°¢ 3.48° 17.43°¢ % 11.48
9
Revolution
41.16 * 14.27*° 38.64*° 593% 44.57° 16.40
40.16 * 14.84 ¢ 38.61° 6.37° 4499 ° 21.10
41.86° 15.69*° 36.32° 6.13° 4245° 25.84
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Means in each column followed by similar letters are not significantly different at 1% probability level.
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Table 1- The prototype tractor parameters and specifications
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0] 27 degree
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XL 0.066m
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z,-R; 0.328m

Py Slade
Parameter Value
FS @gly degree
Castor angle
L, 0.172m
L¢ 0.290m
R, 0.195m
W 4000N
W 285N
i 0.400
h 0.830m
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Fig.7. Calibration diagrams of the load cells applied in the mechanism measuring forces and moment acting on the
prototype tractor front wheel; (a) Load cell 1, (b) Load cell 2, (c) Load cell 3, (d) Load cell 4
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Table 2- Each parameter value of the prototype tractor on the evaluation path

p I oo 5T Jgb 4 gl ge 5 o], Colige dhold Cumd Gk puo Llis 881 B
* . . . . . Inflation Tractor
Length Width Ratio of the distance between center of gravity Velocity .
Parameter . -1 pressure weight
(m) (m) and front axis to wheel base (-) (kmh™) (psi) ™)
e
1.39 0.92 0.572 1.6 30 3750

Value
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Fig.9. The diagram of the right wheelsteering angle versus time on the evaluation path
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Fig.10. Real view of the prototype tractor instrumented steering wheels
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Fig.11. The diagram of dynamic load acting on the right steering wheel versus time on the evaluation path
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Fig.12. The diagram of rolling resistance acting on the right steering wheel versus time on the evaluation path
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Fig.13. The diagram of lateral force acting on the right steering wheel versus time on the evaluation path
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Table 3- Comparison of the average acting forces on the prototype tractor steering wheel on each segment of the
evaluation path

L Cuoglie &3908 (Swaliyd )b Sy £ Sl G0 e & Sl o
Rolling resistance  Vertical dynamic load The right wheel lateral force The left wheel lateral force
e et 39.88 801.66 0.41 -0.66
Straight path
(o) eV lad 40.84 805.33 -1.96 24.19
7m radius (left)
e et 40.48 803.37 1.41 0.68
Straight path
(o)) 20 0 glas 3831 799.70 42.58 -6.05
Sm radius (right)
e et 40.80 803.01 -0.91 173
Straight path
(El)) 2o gles 40.86 802.75 16.46 0.11
9m radius (right)
s e 40.20 802.06 -0.12 -0.43
Straight path
(o) e ¥ lad 42.82 806.94 -19.31 89.69
3m radius (left)
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Fig.14. The diagram of angular velocity of the right steering wheel versus time on the evaluation path
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Table 1- Specifications of the combine harvesters
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Fig.1. (a) Microphone position at the combine operator’s ear and (b) 7.5 and 20 meter
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Table 3- Specifications of the instruments
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Table 4- The sound pressure levels for all combines at each center frequency (dB)
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Sampo John Deere  One-Third Octave Band Frequencies (Hz)

99.20 101.83
100.73 102.82
102.57 102.25
100.66 102.51
100.69 102.56
99.88 102.97
101.52 101.07
102.30 101.86
100.70 104.56
96.66 101.66

98.41 105

98.96 99.22
98.22 97.70
96.82 95.27
90.33 95.71
88.77 94.88
92.69 94.08
90.63 91.13
88.26 91.06
90.02 89.86
89.92 89.05
87.24 85.96
84.73 87.96
83.90 83.09
78.64 79.42
78.66 78.23
76.75 75.38
75.59 72.93
72.29 70.32
68.15 67.89
66.20 65.08
62.02 62.54

25
31.5
40
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63
80
100
125
160
200
250
315
400
500
630
800
1000
1250
1600
2000
2500
3150
4000
5000
6300
8000
10000
12500
16000
20000
26000
32000
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Fig.2. Frequency spectrum of the noise emitted by John deere at; (a) Engine speed, (b) Type of operation, (c) Gear

ratios, (d) Microphone distance
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1- Geomagnetic direction sensor
2- Real time kinematic
3- Fiber optic gyroscope
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1- Root mean square error
2- Wireless router
3- Internet protocol
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Fig.1. Method of communication and interaction between different units of telesteering system of tractor in this study
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Fig.4. Frequency of out of range for driver and the telesteering system
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Table 1- Variance analysis of the effect of ground speed, steering speed and camera position on RMSE

Slasyo ggocne @3l3 @y Olazpo (iiile ¥
xS B Sum of square df Mean of square
Source of variation Il S el SB cdewl S Il S
Asphalt Soil Asphalt  Soil  Asphalt Soil Asphalt Soil
A N - sk *
(A) oy oy 0.019  0.005 1 1 0.019  0.005 31.82 14.85
Ground speed
B . . s " ok
(B) ol J““’ OIS = 0.019  0.000 1 1 0.019  0.000 31.90 1.04™
Steering speed
(C) csg> oo 0.002  0.001 | | 0.002  0.001  2.57™  3.69™
Camera position
B 9 A NJ"’L&;O )3‘ *k ns
, 0.006  0.000 1 1 0.006  0.000  9.56 0.78
Interaction of A and B
A 5 *
¢ ’ Blize 0.004  0.000 1 1 0.004  0.000 6.44 0.91™
Interaction of A and C
B L 5
¢ ’ Blize 0.002  0.001 1 1 0.002  0.001  3.73"™  1.81™
Interaction of B and C
B A L.
¢ ’ Bl 3 0.001 0.000 1 1 0.001 0.000  1.17™  0.00™
Interaction of A, B and C
slowss!
s 0.009  0.005 16 16 0.001 0.000
Error
S 0215  0.045 24 24
Total

N TS N N ., ¥
)‘)L;‘M)#C o) 3 9 [A] JL«»}I 6‘4«) » )‘)L;uw Py 9

T

*"* Significant at 5% and 1% of probability levels, respectively, ™ Non. Significant
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Table 2- Result of telesteering system and driver in direct route

F 5 Byl dii

EY . A C;‘c
EYE Y H Sy :«G;M ‘JM ‘)“.élib. - (m) R?::,?E Nout
Point of (ms7) oks Maximum deviation
view Ground (rpm) il SB cliwl S el SB
P Steering speed Asphalt Soil Asphalt  Soil  Asphalt Soil
055 16.7 0.080 0.070 0.030 0.021 20 14
mppd ) Casbon : 50 0.120 0.013 0.064 0032 43 16
Position 1 166 16.7 0.270 0.120 0.070  0.050 42 32
: 50 0.470 0.150 0.186 0072 48 37
055 16.7 0.130 0.120 0.048 0024 30 6
93 ¥ Cobye ' 50 0.135 0.050 0.065 0014 38 3
Position 2 166 16.7 0.160 0.130 0.059  0.038 37 3
: 50 0.210 0.110 0.115 0043 46 5
o, 0.55 - 0.125 0.050 0.035 002 23 17
Driver 1.66 - 0.170 0.100 0.036 002 25 14

* As absolute numbers
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Table 3- Variance analysis of the effect of ground speed, steering speed and camera position on N, of soil surface

hio Qe layyo gg00m0 633l 4, Olaypo (il F
Source of variation Sum of square df Mean of square
B) s5r o 532.042 1 532.042 9.725°
Ground speed (A)
B) plop e iy <
B slop dor o oo 18.375 1 18.375 0.336™
steering speed
(C) o9 urbge 2542.042 1 2542.042 46.465
Camera position (C)
By A i 22.042 1 22.042 0.403 ™
Interaction of A and B
Cy A Jlise 610.042 1 610.042 11.151°
Interaction of A and C
C B Jli i 26.042 1 26.042 0.476"
Interaction of B and C
CyBA Jli 5 1.042 1 1.042 0.019™
Interaction of A, B and C
ol 875.333 16 54.708
Error
S 9529 24
Total

Posinayt ™ oy V Jleis] o (3 B ges
" Significant at1% of probability levels, ™ Non. Significant
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Table 4- Result of turning on asphalt surface

(M) Slaypo (pwilo adyy (M) "G 0] dipinn
RMSE Maximum deviation"
0.134 027 (ms") Gopin copo
0.190 0.55 Ground speed

* As absolute numbers
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Fig.6. Comparison of the derived route with two replications; (a) 1 ms™, (b) 2ms™
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1- Center pivot irrigation
2- Lateral move irrigation
3- Variable rate lateral irrigation
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Fig.1. Schematic of the variable flow rate sprinkler, its different parts and plunger positions; (A) Guide rod retainer, (B)
Guide rod, (C) Plunger, (D1), (D2) and (D3) Plunger positions, (R1) Radius of plunger cross section, (R2) Radius of
sprinkler cross section in each position
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Fig.2. Sprinkler designed in Catia software
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Fig.3. Sprinkler system prepared for field evaluation; (1) Fabricated variable flow sprinkler, (2) Gearbox, (3) Pressure
gauge, (4) Riser
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Table 1- Fluent simulation results for plunger length

50 45 40 Plunger length (mm) ;<M Jeb
12 10 8 12 10 8 12 10 8 Nozzle diameter (mm) J;U ,h3
269 1.58 142 281 1.73 147 263 141 132  Flow variations (m’h") * s olyuss
298 275 1.54 245 258 133 243 2.12 1.15 Pressure variations (Bar) i%)Lfié KR
Fluent )3l p5 > od (¢ jlodud oM cilisce (clacusdge 1 jUid g o5 s ©
* Flow and pressure variations in different plunger positions simulated by Fluent
Fluent )33l p 5 bawgs (slol (gjlwacs jl otel condds wls =¥ Jgua
Table 2- Results of simulation for the sprinkler using Fluent
6 5 4 JjU ks (Bar) (5349 jLuid
(mm) Inlet pressure
D3 D2 DI D3 D2 DI D3 D2 DI Nozzle PN Cnae
diameter Plunger position
7.70 6.24 6.25 6.84 5.69 5.27 6.54 5.02 5.07 8 s s
8.11 800 6.13 746 724 665 7122 627 559 10 e
1000 899 7.63 948 834 679 898 794 6.17 12 Outlet flow (m"h™)
5.94 5.98 3.81 4.95 4.98 3.40 3.96 393 2.70 8 s L
5.65 5.57 2.58 4.72 4.25 2.14 3.79 3.57 1.21 10 9>
525 413 1.89 439 294 158 354 261 1.00 12 Outlet pressure (Bar)
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Table 3- A comparison between Fluent simulation results and sprinkler field performance regarding the sprinkler exit
flow as affected by nozzle radius and plunger position

Real 23 Simulation g ;Lwawd Copnd
=2y - S jwm — * f (mm) J3b 3
(M*h") g W03 N0 d NRMSE RMSE R? T 7R Nozzle
Average MPE W& (%) (m*h?) (m“h7)  Plunger diameter
Average position
19.07 23.95 0.24 15.20 0.69 0.99 17.02 D1
19.70 42.50 0.64 10.84 0.99 0.92 16.09 D2 8
19.11 31.01 0.72 10.38 0.66 0.98 16.94 D3
16.90 39.30 0.43 13.14 0.74 0.84 19.10 D1
20.74 12.31 0.95 4.77 0.33 0.84 21.62 D2 10
13.80 13.38 0.97 2.57 0.18 0.99" 13.45 D3
- - - - - - Dl
23.58 21.24 0.50 7.76 0.61 0.94 25.26 D2 12
- - D3

Lt s 93y Slamlie 4 bgyye
* Related to observations in two pressure levels

wng)L)Jasﬁbmu»bl o lid gl sl glacyie 3, Sloe L Fluent )38l o5 3 (gjlwdnd gl dwslio —€ Jgda

Table 4- A comparison between Fluent simulation results and sprinkler field performance regarding the sprinkler exit
pressure as affected by nozzle radius and plunger position

Real 21y Simulation (g ;L Curdge .
Lo g SW (mm) J3U b3
o s o) ke NRMSE ~ RMSE ) o A Nozzle
(Bar) MPE (%) (Bar) Average  Plunger diameter

Average (Bar) position

2.60 29.07 0.68 27.24 0.71 0.99 3.30 D1

4.40 13.30 0.81 14.95 0.66 0.93 5.00 D2 8

5.00 1.02 1.00 1.03 0.05 1.00 4.95 D3

1.23 26.3 0.68 27.47 0.34 0.97 1.56 D1

3.77 18.13 0.78 19.75 0.74 0.95 4.46 D2 10

4.05 13.95 0.86 10.62 0.43 0.99" 4.25 D3
- - - - - - - D1

2.57 25.00 0.63 28.90 0.74 0.86 3.23 D2 12
- - - - - - - D3

Lt s 93y Slamlie 4 bgyye
* Related to observations in two pressure levels
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Table 5- A comparison between Fluent simulation results and sprinkler field performance regarding the sprinkler exit
flow as affected by nozzle radius

Real 21y Simulation (g ;s

(mm) J;U ,ks
(m* h™) bawgio ks o yd (1:he d NRMSE RMSE R (m*h™) luwgio Nozzle
Average MPE (%) (m’ h") Average diameter
6.43 11.80 0.51 12.40 0.79 0.58 6.12 8
6.43 7.09 0.88 7.83 0.51 0.81 6.77 10
7.73 6.38 0.90 6.95 0.54 0.91 6.12 12

Jib ks sl cou ol agys jlis ol (3Ll (las 50 5,Shee L Fluent 580 o ) (gilodns zols dwslio =T Jgua
Table 6- A comparison between Fluent simulation results and sprinkler field performance regarding the sprinkler exit
pressure as affected by nozzle radius

Real 231, Simulation (g ;s (mm) J;U ks
(Bar) g i woyd (Sile d NRMSE RMSE R (Bar) bwgio Nozzle
Average MPE (%) (Bar) Average diameter
4.00 14.46 0.96 13.97 0.56 0.93 4.42 8
2.89 20.15 0.94 19.59 0.57 0.91 3.32 10
2.40 34.70 0.87 28.01 0.67 0.83 2.96 12
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Table 7- A comparison between Fluent simulation results and sprinkler field performance regarding the sprinkler exit
flow as affected by plunger position

Real 281y Simulation (g ;L My Cuxdge
(m* h") wgio bd swoyd (Sl g NRMSE RMSE o, (m® h) bawgio Plunger
Average MPE (%) (m’h™) Average position
6.03 11.50 0.36 11.49 0.69 0.48 6.31 D1
7.11 9.00 0.82 11.38 0.70 0.82 7.09 D2
6.95 8.48 0.83 9.87 0.79 0.84 7.25 D3
w38l e aS by g o A gV Jglis ol 4 dn g L CwBge O NRMSE jlade oy yieS 9 d oy jlade oy pide
Caol (Jb j0 cpl il 03,8 (g5lwdnni D3 CusBao (gl 1y (o yi0e P NRMSE jlade oy b 9d cupd jlade opyieS 9 D3 Ml
Sl ol58 pys 2, Sloe DI 4y D3 5l oMy by pois |y & S 2N & Gloj ) (Jileds b oaalio DI oy Cusbye
Gl 03)8 ay idlS (g lodns S5 s=Bly clamodly 58l o5 aslad o dgdume |y by s

Iy ol yeme y 50 a8 ayly & (ol bl S o (gl
G g5 138l p 33 o5l guls S o dgdus
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Table 8- A comparison between Fluent simulation results and sprinkler field performance regarding the sprinkler exit
pressure as affected by plunger position

Real 21y Simulation (g ;s )
(Bar) Jaw NRMSE RMSE (Bar) dauw PN by
ar I . e 2 ar 9o o
MPE b5 sopd (0Sle  d R Plunger position
Average ’ (%) (Bar) Average serp
1.76 37.66 0.89 33.72 0.59 0.95 2.31 Dl
3.58 81.18 0.90 20.00 0.72 0.93 4.23 D2

4.43 5.33 0.97 6.92 0.31 0.92 4.48 D3
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Fig.2. Manufactured mechanical systems to measure; (a) Shear force on knife blade, (b) Compressive force on plunger
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Fig.1. Conceptual design and general configuration of a cultivator equipped with ultra violet sensor system;

(1) Detection of plant and soil, (2) Control processing unit, (3) Tractor hydraulic, (4) Hydraulic implement system
include: Pressure valve, Electrical operated valve, Flow control, Pressure gauge, Hydro-motor and fastener, (5)

Pneumatic compressor, (6) Pneumatic unit include: Pressure release valve, Electrical valve, Pressure gauge, Cylinders
and Fastener, (7) Blade of weeding
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Fig.2. (a) A front view drawing of the cultivator, (b) A simulation of tractor mounted cultivator in SolidWorks™
Software
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Fig.3.The blades used in cultivator; (a) Technical drawing of blade, (b) Different manufactured blades
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Fig.4. The assembly blade and its driver part; (1) Interface rod, (2) Ball bearings, (3) Holding piece of hydro-motor in
relation to blade structure
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Fig.5. The pneumatic circuit and hydraulic circuit designed and manufactured for the system; (a) Pneumatic circuit:
(1) Pneumatic compressor, (2) Pressure release valve, (3) Pressure gauge, (4) Electrical valve, (5) Cylinder,
(b) Hydraulic circuit: (1) Tractor hydraulic, (2) Pressure valve, (3) Pressure gauge, (4) Electrical operated valve,
(5) Flow control, (6) Hydro-motor
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Fig.6. The micro-controller hardware drawing in Proteus™ software
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Fig.7. The Electronic hardware (PCB') manufactured for weeding process control; (1) Input port to pc, (2) Max232,
(3) Microcontroller, (4) Regularity relay, (5) Energized pneumatic circuit lamp, (6) Energized hydraulic circuit lamp,

(7) Flat cable, (8) Microcontroller port, (9) Connector of sensor, (10) On-off key, (11) Socket the battery, (12) Display

unit, (13) Keyboard

1- Printed circuit board (PCB)
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Fig.8. A chip set of infrared sensor of color detection used in the cultivator
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Tabel 1- The farm location undertaken for field evaluation of the cultivator
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Loamy 0.30 0.40 Sugar beet
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Fig.9. Field working for cultivator evaluation; (a) Front view of cultivator, (b) Back view of cultivator, (c) Side view of
cultivator: (1) Pressure valve, (2) Electrical operated valve, (3) Flow control, (4) Hydro- motor, (5) Blade
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Table 2- Analysis of variance of the field test, the effect of inter row space and forward velocity on injured rate of plant

35 g @3l p Sl ggome Olaye (uSSle e F
Source of variation df Sum of square  Mean of square F-value
Sk 2 318.611 159.305 9.8300™
Block
Sordey oo Jolo 1 1828.760 1828.760 112.9500"
Velocity factor
e lt 2 32.380 16.190
Velocity error
el 8 5 2179.752
Main plot
Aot Jole 3 5079.355 1693.118 28.3270™
Inter row space
Al e J“L““" A 3 5.735 1.911 0.0319 ™
Mutual affect velocity via inter row space
ol sl 12 717.330 59.770
Inter row space error
=P OS 13
Minor plot
S 23
Total

Posinapet ™ o ) Jlais] o 53 I gme

£

** Significant at 1% of probability levels, ™ Non. Significant

1- Split-plot designs
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Table 3- The exact analysis of minor plot for inter row space effect
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Source of variation df Sum of square Mean of square F-value
Aholb Jole 3 5079.355 1693.118 90.670"
Inter row space
Aol oy Jlita
» e Jlie 3 5.735 1.911 0.102™
Mutual affect velocity via inter row space
Sob g aols lae o
o slob S 6 605.289 100.880 5.402
Mutual effect inter row space and block
dols gl
6 112.041 18.673
Inter row space error
=P OS 18
Minor plot
Posinapt ™ o ) Jlis] o 53 5 e
** Significant at 1% of probability levels, ™ Non. Significant
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Fig.10. Percentage of injured plant for total experimental treatment with four edges selected blade
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Table 1- The mean of ripe, unrip and hollow pistachio percent at three harvest time

Cwild b sdunty (LRI Lo yd Sgy 9 J5 il sy

Harvest time Percentage of ripe nuts  Percent of unrip and hollow nuts

il b g5 52.17 47.38
At harvest time
b ol o g 10 68.36 31.64
15 Day after the first harvest
ibn ol I o i T 85.72 14.28

30 Day after the first harvest
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Table 2- Analysis of variance of harvest time and huller machine type on deferent treatment

Olay po (ile

Mean of square

Al (SwsSd 1y S
ol sty . A (FSS o
.. s @9 P Al agys .. REPWN ok B
D gy ErSCamgy SO 4y
B WY Shell Source of
Faulty hulled Unhulled nuts e cracking in Hulling af variation
nuts Shell cracking g efficiency
in outlet hull  nut outlet
‘ .
8.69 11.48 0.03 0.33 54.64 2 S
Rep.
sk % * ok ok cadl o
50.10 80.41 1.17 1.18 342.07 2 3’? o
Harvest time (A)
sk sk sk sk * ¥ Lo 5
61.52 325.70 19.28 6.65 37.31 2 o &
Machine type (B)
iile X Cuildp ylo;
ok sk * * * o 2 o%)
.64 . . .54 21.23 4
5.6 37.30 0.58 0.5 (AxB)
s
3.32 2.57 0.15 0.15 7.05 16
Error

Dgmant ™ o Vg0 Jlaisl pdaw )3 3 ne cadih 5
*"* Significant at 5% and 1% of probability levels, respectively, ™ Non. Significant
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Table 3- Comparison of means traits at 1% probability level, using Duncan's multiple range test

Gl s gy glals b (FSs L,
b G B u-‘isP » Wl 29y 43 S sy o, o
Faulty hulled Unhulled S Shell - Hulling Treatments
nuts nuts Shell cracking ~ cracking in efficiency
in outlet hull nut outlet

7.19 10.40a 2.28a 1.85a 77.12¢ T1 b L

4.90b 9.63a 1.97a 1.50ab 81.47b T2 » o

2.47¢ 4.88b 1.57b 1.13b 89.29a T3 Harvest time (A)

732a 5.50b 3.05a 227a 81.51b M1 b oa

5.13b 4.24b 2.50b 1.65b 84.98a M2 ol &

2.10¢ 15.21a 0.28¢ 0.58¢ 81.38b M3 Machine type (B)

10.93a 6.91b 3.86a 275 75.1bc TIMI

6.77bc 6.00bc 2.75b 2.23b 80.08¢ TIM2

3.87d 18.28a 0.28¢ 0.58d 76.16d  TIM3

7.85b 4.70¢ 2.83b 2.58ab 81.80c TOML et s
o el o)

5.00¢ 4.16¢ 2.78b 1.45¢ 85.43b  T2M2 (AxB)

1.83¢ 20.00a 0.23¢ 0.47d 77.16d  T2M3

3.16d 4.73¢ 2.45¢ 1.48¢ 87.63ab  T3MI

3.61d 2.55d 1.91d 1.25¢ 89.40a  T3M2

0.62¢f 7.35b 0.32¢ 0.65d 90.81a  T3M3
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Fig.2. The effect of harvesting time and machine type on the hulling efficiency
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Fig.3. The effect of harvest time and machine type on shell cracking percent in nut outlet
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1- Gear up throttle down (GUTD)
2- Data acquisition systems (DAS)
3- Field performance parameter
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7- Overall energy efficiency
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2- Ballast and un ballast (B and UNB)

2- 2 Wheel drive and 4 wheel drive (2WD and 4WD)
3- Gear-low and gear-high (GL and GH)

4- Split-plot design

5- Path analysis

6- Data monitoring



IV g1y S 5 S 5l ool 5l 51 (S ot Jolge (n Feteo Joloni

S5 o oy a2l (V) tsa)Shos slo ol 595 51 il (610 YA (oS B s )55 (55, (3485 I3 Slias i =Y S

w0z 2 Y () Wl oS (A) 5 (V) s@ide SU(F) (B2 oo (B) daguwcd g (F) (J S 5 (¥) 5 logi ylae (V)

gy (1Y) o5l s (1)) 5 (1)

Fig.1. The MF 399 instrumented tractor for performance monitoring; (1) Perocessing unit, (2) Noise control,

(3) Control valve, (4) Flow meters, (5) Electrical pump, (6) Measurment tank, (7) and (8) Proximity sensors,
(9) Pivot, (10) and (11) Encoder shaft, (12) Loadcell
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9- Data sheet
10- Data logger
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1- Average slip rear wheels
2- Average slip front wheels
3- Slip right rear wheel

4- Slip left rear wheel

5- slip right front wheel

6- Slip left front wheel

7- The equivalent power

8- Power take off shaft (PTO)
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Tablel- ANOVA of the effect of 3 factors (ballasting, gear, drive Mod) on OEE and measured viruses varieties

Sk Zaio SN Slaye oo
Source of variation df Mean of square

OEE ASFW  ASRW TE PEQ FCHR FCHA

REP 5 7.05™ 0.93™ 38.49° 19.86™ 149207  7.17™  5.47"

B 1 3.58™ 64.10" 53.73" 12474 15874 033  25.70"

RxB 5 1.65™ 1.69™ 6.66" 5.69" 7.54% 250" 295
W 1 213.57"  4159.14” 422250 3169.00™ 218.60° 22.08" 175.00"

BxW 1 0.75"™ 20.42™  203.03" 19755  189.70°  0.02™  8.02™

RxWx (B) 10 1.38™ 11.80" 8.40" 5.62" 30.60  1.39™ 292"
G 1 35.38"  31.28" 65.80" 3.10  21833™ 2096 15.90"
BxG 1 2.00"™ 28.817" 31.50" 8.13™  227.08" 234"  234™
WxG 1 0.93" 1.51™ 22.28™ 29.29"  40.46™  4.94™  2.59%
BxWxG 1 0.46" 28.93™ 14.24™ 16.90™  24.84™  0.00™ 6.10°
CV % - 10.76"  35.70™ 11.59™ 10.20"  11.14™  6.10®  9.70™
LS8 5 i) s gy CEgw Bpae FCHA 5 FCHR (28 03k TE s 5 sls sbag 3 dgesy 4oy bwgie ASRW 5 ASFW. S ¢, o3jL OEE (%)

Piimeps ™ o) 90 Jleinl maw 13 Mine caiyh g it Sop ablg ype Jolae oles PEQ sl p il
, Significant at 5% and 1% of probability levels, respectively, " Non. Significant

G yB W Jolse &y o cilisie Gl (355ke dunlio =Y Jgan
Table 2- Comparison of various variation averages in 3 factor (B,W and G)
Ol 2aGS w008 (S (9 LSD Sy &y 9d J,:uc,;,l{» LSD O 8A3d S 83D LSD

Factors Ballast Un Ballast 2WD 4W GL GH
OEE 12.52° 11.98° 1.49 10.14° 14.36% 0.75 13.11° 11.40°  1.08
ASRW 23.13° 29.84° 3.00 35.80° 17.09° 1.80 27.15° 35.40°  2.50
ASFW -1.72° 5.50° 1.50 -7.38° 11.23° 2.20 3.70° 1.31 1.40
TE 63.00° 59.80° 2.77 53.29° 69.50° 1.50 63.16" 61.00°  2.83
PEQ 66.48" 60.00° 3.10 60.07° 64.00° 3.50 64.30° 60.00°  3.80
FCHR 24.20° 24.10° 1.80 24.80° 23.50° 0.75 23.00° 24.80°  1.30

ol 2o )d ) a3 3 gz Oglis pas 5l (S jlaw 0 wlde (Y gy
The Same letters in columns show no significant difference at probability of 1%

BX W /W (a3 uibly 42525 =Y Jgaar
Table3- Post ANOVA —BxW Slice by W

Sy g9 Sy g2 ke
Olhwo 2WD 4WD
Factors 0SSl 0008 pSoun (9 MS DS S b 2005 Ko (g9 MS
Ballast UN Ballast Ballast UN Ballast
OEE 10.54 9.70 3.800™ 14.51 14.20 0.525"
ASRW 30.45 41.25 700.480" 15.80 18.40 39.880"™
ASFW -10.38 -4.30 215.940” 6.90 15.50 444.620”
TE 56.93 49.65 318.130™ 69.16 69.96 4.166™
PEQ 59.90 60.24 0.689" 68.14 60.53 347.600"
FCHR 24.98 2478 0.248"™ 23.06 23.46 0.096"

Dgmapt ™ o Vg0 Jlaisl pdaw )3 3 ne cadih g
, Significant at 5% and 1% of probability levels, respectively, " Non. Significant

5 it oajl sbdne Gl cage (el 4 Syme g2 9 bl (2300 by 35 Jgir pB)l 3 B L Ll
(F oY ol Jola) il gl oS (K & (55l5 ;500 9 2945 o0 018 S b dulio )3 JS" (6550 033L (BXW/W) S yxe jgxe

09 298 it Sy 52 )k 4 82 99 315981 (B Sl 4 S 2 ke QB! Gl 2)l85 3529 ()b xe
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2- Mass balance
3- Non-fiber carbohydrates (NFC)
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Corn waste Eucalyptus wood

Proximate analysis (Wt%) (339 d)) (85 2JUl

Moisture  cogb,

Ash s

Ultimate analysis (Wt%) ( ;9 20,3) ks U1

Carbon )8
Hydrogen js,s0
Nitrogen 59,0

Sulfur >3

Oxygen jjws]

Compositional analysis (Wt%) ( jj9 o) ©luS 5 5L

Cellulose sl
Lignin &)
Hemicelluloses sl o

6.30 7.90
2.10 0.55
42.90 48.20
6.40 6.20
0.60 <0.50
0.29 <0.10
49.80 44.10
31.7 57.7
31.7 15.2

3.4 27.6
18.05 19.42

(HHV Mj kg') )l o55))
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Fig.2. Effect of feeding rate on product distribution from Eucalyptus wood (500 °C)
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1- Polymerization
2- Secondary cracking
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Fig.3. Representation of the reaction paths for lignocellulosic biomass pyrolysis (C. Brown, 2011)
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(liquid N, at -40 °C) trap (Watertice) (Water at 14 °C)
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7.02 14.12 19.44 19.56 90 gr hr 1 Eucalyptus

6.53 12.72 17.79 12.45 80 gr hr’ wood
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1- Torsional vibration
2- Encoder

3- Instant angular speed
4- Liquid petroleum gas
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Table 1- Technical specifications of a two wheel tractor and its engine
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Manufacturer Mitsubishi
e MR 801 D
Model
&y Sloj e o515 3l
Type 4 Cycle diesel engine
,)95 9 o7 443 cc
Displacement
V¥ v 590 50 diddn (g8 8 hp
Max power in 2400 rpm
Weights

Acceleration (m s2)

0.00 0.05 0.10

0.15 0.20 0.25

Time (sec)
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Fig.1. Time domain vibration signal for tiller engine fuelled with diesel at 2400 rpm
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1- Signal acquisition board
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8- Fast fourier transform (FFT)
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1- MATLAB

2- Root mean square (RMS)

3- Analysis of variance (ANOVA)

4- Duncan’s multiple range test

5- Statistical package for the social sciences
6- Statistical analysis system

7- Crest factor
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Fig.2. Frequency domain vibration signal for tiller engine fuelled with diesel at 2400 rpm
33l WolS )b B 5 Cilisen g aboglses 5 bas ju y> (3908 sliwly )3 yige Sl RMS jolis Sk =Y Jgo

Table 2- Summary table of mean comparisons for RMS of acceleration in vertical axis, the mean of square derived
from the completely randomized design

PP CE pw

Engine speed
Cégw Slabylse 1200 1600 2000 2400

Fuel blends

D 100 (E0) 11.32% 16.61° 24.78° 27.43°
E2 11.16° 16.39° 24.75¢ 27.81¢
ES 10.84° 16.05° 24.73° 28.31°
E10 10.52¢ 16.67¢ 24.58¢ 28.22¢
El5 11.17° 16.12¢ 24.90° 28.53°
E20 11.43 16.54° 25.26° 28.87°
oy oSl 58.07 34.32" 28.37" 42.87"

Mean of square
23 o i )ty B e )3 I gme glds «gliie gy b polde «ygiw b )0
At each column, means with the same symbol letters showed no significant differeilces in 5% level
" Significant at 1% of probability levels 1oys ) Jlas! g 53 3 sins
33l Wl )b B 5 Cilisen g clabgles 5 bcas pu )3 ygige S Ol olie Sk =Y Jga
Table 3- Summary table of mean comparisons for total of acceleration, the mean of square derived from the
completely randomized design

PP CE pw
Engine speed

g gbslse 1200 1600 2000 2400

Fuel blends
D 100 (E0) 15.38° 20.47° 29.62° 33.04°
E2 15.26° 20.28° 29.26° 33.35¢
E5 14.88¢ 19.93¢ 29.56° 33.82°
E10 14.44° 19.42¢ 29.43% 33.85°
E15 15.33% 19.90° 29.59° 34.22°
E20 15.66° 20.31° 30.06° 34.56°
Slaye (ke Mean of square 63.07" 72.02" 41.14" 81.27

23 o i ) Moy B e )3 I gme glds «gliie gy b polde (ygiw b 50
At each column, means with the same symbol letters showed no significant differences in 5% level
" Significant at 1% of probability levels woys V Jlais! ghaw 5 5 e
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3- Knock
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1- Heat release centre
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Fig.3. Effect of engine load on vibrations in lateral axis
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Fig.4. Effect of engine load on vibrations in vertical axis
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Table 3- The best values of parameters for making optimum network in the images of months May and September

W 3l (mas 45 4> o3lkwl 390 (Sl il )b
Optimal values The parameters used in the neural network
7 Number of input neurons (539, (45, Slias
21 Number of hidden neurons a5 (9, sliss
2 Number of output neurons g5 9, dlis
0.2 Learning rate 5,55, ¢y

0.5

Momentum rate qluis

&)l 5 paluar Sl Jdsdy s oolitwl el S5 138l 55
SCSE B gylie ple 5l el wsyls oYL S S @)a8
aab jle)l 58 polay jl Jobs clel dab 5,85 b asl e
e iy oyl a8 ol w g ds ole 90 S yiiie jaw iy
A ey 9 du) g Ll 5 a gy clad Byme S yie
NDVI 4005 5| ol sty domign g )l30 (Jloin] j1STas 5 nas
$S558 das5 g ladgle )3 SSE (sl 5 proli olo y adlats
Gpd SYgiame lab 5l Sy g ab eolatul K055 5lojys o
5w ole pgal g3 5l jl Jols (S5 gl 4 0f)s 5 sladsle

b il il I Lol @l (gindil Jos (bl 5l e
SaS L g (ianj Caably Ly od s (gdna il sladdd duslds
5 Baa 33,5 035l oS Cygands Como s (slylixe
L gandib jl Jols aiss glsswn e b)) cous )y p
L i g0t o)l cnl Jols adlior (unj Copsdly 4l
slaosls Uas s 5lo > (Mohammadi, 2005) 555 0 451,
L;Lm;é_i))) iudab claesly L (u..u);\_,o L;Lmdym) &0
Gdod il Cowyd gl JuSy zly 13 00,8 o dunlie (yw ylo
Sy B st sloJuSi 5 8,5 o )3 pi b 5 0
5 el (slbd Las s 5l Jodos 3 Aot (gandils
. P Al
e ol 4 Lbly a5 WM G sl colun e odimd ol
(.5_“0])] ol u])_u: (R3] UL"‘"‘ le L;Ua) 9 0092 VRY
Alavi-) cul oads gandals S gla WwMS s 5o 4 (WM S
3 gy 93 d Lls s 5le (Panah and Masoudi, 2001

1- Omission error
2- Commission error

Sass bl o 50,8 BLRED § G5 30,8 90l 5L NIR
M, ol ¥ s sl gy dlas 5 Y (S G dtags oY
olo ) (2o &Y olis b Ot dae Y a (6099 slayey
@)y A 55es qslddale ) aals g3 Jolbdae ¥ ol w
o aY ol 5 ] Glooes 9 SYgame ulo ((Kjb a2 S
OY g ooyl g do0igy g pAiS ddds Jold dae ¥ 50 4o olo jo
Ay 4l 2| jalaiady oud eolaiwl (gla ol )l Lab ax8 )3 Jlas jo
Vg o addlas (0l )3 poal Sloj (s 93 sl (6l
Lol 0445 03)91
9 ) Jmad Jobo pled )3 gy Jparme &5 9 42 g L
9 39-b e Sl Ly S gy ¥ BYe 2 9015 392 s
Plas )3 i S by o 395 (Ko ol @ 9 45 oo 25y Daos
45 ol g de ols 93 13) 3,13 3929 (Ll g )l Jad Jsbo
g lel , Ko luay (45, deng Bud edlael (andils 4ly
A SG) Jdody il o joSde olo 90 )0 S yiiie juw ikbey Ay
Silw s s @)y 293 g dog Jaasto yuolivw g do olo g0 )
94— ol )J9LAQJ 045 Lg.\ud\.uo )49.44 L}&L )] ;4}094 Jya.’x‘o
S Gl (530 by Jypae o) 4SH] o) 5K, b proli
A 50 A ookl poliw g o olo 90 4 bgyge polad 5.4l
A 3lS 5 Jlos!l 3l Lol dadlats 5 Y guase glgl aias
Y g amme plaw b s o culS odga0t0 (Jlain] jiSlis g oac
Aol 4 an g b o isal by o) pguad (slacaond 5l pam )
U).) 9 OLI&).) 09 cg> ;ln,\if u\/ya}u °5)§ 93y ) UL)L
S 18 A e g7 b g Al o 505, e ot
2= JeSy o i il e y e Ve gl ol SIS
0dg9a e  Sistual Wil o o) pdaw 514 e M’ snind g
Sl ccwl Gl LB e Yy mse pluw g ol o culs
P 29590 slojlaale yolay jl WY game plw jl 50 (g5lulis



IPAY 050 Jlumons ¥ o3lod F alor «(55,3LaS sopmiilo 4y pis YO

3y ddlaie Cilise GV game CdS ) g s sl

b G ALE l 00d (sAuAil cloadis (Sof & adlas
SLnats b o3lit ] JLaisl gS1as 5 ras 45ed g, 4
@ Jlisl s 5 (as &b ) S8 4 Jpare iuaib
s Colus 38l py ol S 4y 5 il Uil GIS )8l o
Colue ol 50 dd dwloe i lisie O game sl e
U9y 90 b Aol (g db il ) o duole (slayo
L) (slocorlus 45 Uoye; 5| (3as5 vl SleMbl | (oS e
SLeMbl) b dunlio 39 00 48l b ] iges ac 30 Loy
GPS bwg dcyje Bl bl g)lsodly bl yu i ol

(23 e
I I
I L
I L
I Legend 1
Value
I F:llow
B Tomato
]- B “hest-berley | I
B Al
' MMelon
Foraze maize
I Gardens v | I

- - — Sy _— = — — e

S g, 5l ekl b dilate &Y guame glyl adiis — ¥ JSUS
Jlexs|
Fig.3. The map of crop cultivation of the region using
Maximum Likelihood method
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Fig.2. The map of crop cultivations of the region
using artificial neural network method
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Table 4- The classification error matrix of image using artificial neural network
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Table 5- The classification error matrix of image using maximum likelihood method
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Table 6- The statistical characteristics of the Producer’s accuracy for image classification using the two different
methods
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Table 1- Digital camera specification (Canon IXUS 960I1S)
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Type Pixel Focal length Zoom Speed Continuous shooting Image size
1/1.77 Optical (3.7x) Max (4000x3000)
CcCD 12.1M  7.7-28.5 mm Digital (4x) 1/60-1/1600 sec  Approx. 1.5 shots/sec Min(320x240)
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Fig.3. Residue and soil segmentation (Image processing method)
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Table 2- WorldView-2 sensor and 4 standard bands image specification (DigitalGlobe Inc, 2012)

sz (gl (e9l) 9o Job bt Blpogad
Sensor Bands Wavelength (nm) Sensor Specification
Panchromatic 450 -800 nm Launch date October 8, 2009
Blue 450 -510 nm Orbit altitude 770 km
Green 510-580 nm Mission life 10-12 years
Red 630-690 nm Period 100 min
Near infrared 770 - 895 nm Dynamic range 11-bits per pixel
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Table 3- Information of various spectral indices used in this study

Index

By 25 &
Definition Reference

MPRI (Modified photochemical reflectance index)
BNDVI (Blue normalized difference vegetation index) (NIR-B)/(NIR+B)

(G-R)/(G+R) Yang et al. (2008)
Yang et al. (2006)

GNDVI (Green normalized difference vegetation index) (NIR-G)/(NIR+G)  Gitelson et al. (1996)

RVII (Ratio vegetation index 1)
RVI2 (Ratio vegetation index 2)
RVI3 (Ratio vegetation index 3)

IPVI (Infrared percentage vegetation index)

DVI (Difference vegetation index)

VARI (Visible atmospherically resistant index)

GRCI (Green residue cover index)
BRCI (Blue residue cover index)

NIR/R Jordan (1969)

G/R Jordan (1969)

G/B Jordan (1969)

NIR/(NIR+R) Crippen (1990)
NIR-Red Roujean and Breon (1995)

(G-R)/(G+R-B) Kaufman and Tanre (1992)
(G-B)/(G+B) This study
(R-B)/(R+B) This study
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Table 4- Correlations of spectral indices data and ground residue cover percent

o ls B g5 5 e Ol g g
Index Linear regression equation R
RVI3 GRP =234.2 x RVI3 —348.2 0.194
GRCI GRP =867.3 x GRCI - 174.8 0.197
BRCI GRP = 515.4x BRCI+ 7.014 0.484
VARI GRP =-514.2 x VARI + 192.9 0.618
BNDVI GRP=371.4 x BNDVI - 26.62 0.648
MPRI GRP=-961.6 x MPRI + 224.2 0.660
DVI GRP=3.944 x DVI - 22.27 0.697
RVI2 GRP =-315.1 xRVI2 + 506.9 0.748
GNDVI  GRP =477.6 x GNDVI + 77.59 0.754
RVI1 GRP=357.4 x RVI1 - 409.4 0.809
IPVI GRP=2112 x IPVI - 1131 0.813
100 - 100 - 3
—~ GRP =-315.1 xRVI2 + 506.9 o GRP =477.6 x GNDVI + 77.59
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Fig.6. Relationship between RVI2 and GNDVI spectral indices with ground residue cover percent
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Fig.7. Relationship between IPVI and RVI1 spectral indices with ground residue cover percent

o) Sy
Je5 (0) cawsgio (b) o5 Ly (8) L (stalojl &)l50 s 51 (sl —A S
Fig.8. Photographs of the surface of experimental plots with (a) Sparsely, (b) Partially and (c) Fully covered residue

(a)

Lg)')9g§l$ Al )] 09)5 2 ‘_51)3 ub)b Lglbo.)‘.) ja.uy.a -0 Js.\?
Table 5- Mean reflectance data for each category of tillage intensity

C29SB Oud AIRH
Tillage intensity  Band 1

Yaib Yau £l
Band2 Band3 Band4

Intensive tillage
Reduced tillage
Conservation tillage

No till (NT)

82.2 54.2 65.7

84.9 55.9 68.0

90.2 62.1 79.4

93.5 67.6 91.1
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Table 6- Comparison of mean IPVI and RVII indices in four tillage intensity categories
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Fig.9. Tillage intensity classification with IPVI and RVI1 indices
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Table 7- Validation of tillage intensity classification
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5- Venturi flat-fan

6- Extended range flat-fan

7- Turbo flat-fan

8- Combo-jet flat-fan

9- Subsonic open wind tunnel
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1- Inversion

2- Water sensitive paper

3- Volume median diameter

4- Air-injection nozzle (air-induction nozzle)
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1- Honeycomb
2- Hot wire

3- Inverter
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Fig.1. A schematic of the subsonic open wind tunnel, built with all the details; (1) Honeycomb, (2) Contraction nozzle,
(3) Site of injection, (4) Test section, (5) Converter, (6) Fan, (7) The place of water sensitive paper, (8) Exit of water
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Fig.2. Hydraulic system for spray the internal components include; (1) Reservoir, (2) Suction line filter, (3) Variable

displacement hydraulic pump (centrifugal), (4) Pressure control valve, (5) One-way valve, (6) Flow control valve,
(7) Barometer, (8) Shut off valve, (9) Site of injection
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1- Scientific image blob analyzer
2- Spread factor
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Fig.3. Subsonic open wind tunnel for experiments modeling of toxin droplet drift in controlled conditions of air flow
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Table 1- The independent variables used in the experiments and their levels

B paiio gedans puwesy)
Level of variables Variable
P;=150 kPa
P,=275 kPa hd
Ps= 400 kPa Pressure
H;=35cm .
Hs="75 cm Height on the ground
Vi=1m ! Le
V=2ms" e
Vi=3ms" Wind velocity
Teejet 11003 — 0.87 mm?
! (U35 45355 ) 32l I35

Teejet 11004 —1.18 mm? |
Teejet 11006 — 1.8 mm? Flat-fan nozzles (nozzle orifice area)
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Fig.4. Water sensitive paper before and after use

Fig.5. The placement of water-sensitive paper in the wind tunnel
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Table 2- Analysis of variance effect of nozzle type, pressure, height and speed on the volume median diameter of the
droplets at a distance of 2.4 meter

¥ Olaggo il (6331 4> 3 e oo
Means of square df Source of variation
0.7611™ 280.056 1 R
9.7019" 3570.137 2 N
48.2723" 17763.400 2 P
0.6218™ 228.800 4 NxP
367.983 8 Experimenal error
33.9882™" 5692.824 2 H
1.8718™ 313.520 4 NxH
1.8933™ 317.117 4 PxH
0.7909™ 132.465 8 NxPxH
323.9939™ 54267.082 2 \Ys
1.6124™ 270.071 4 NxV
12.2904™ 2058.572 4 PXV
1.3824™ 231.551 8 NXPxV
4.3034" 720.789 4 HxV
1.2861™ 215.416 8 NxHxV
1.9023™ 318.621 8 PXHXV
0.7881™ 131.998 16 NXPxHXV
167.494 72 Experimenal error
- 161 Total

" Significant at 1% of probability level, ™ Non. Significant at the 5% level 1,5 & Jlas! chaw )3 )5 gxe e ™ o3 V Jlais! paws )3 5 gxe *
N, P, Hand V, respectively, nozzle type, pressure, boom height and wind sl oo 3l ey g por £l )lid (5L g9 s s V gH P N

speed.
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Table 3- The mean of value volume median diameter in difference levels of variables at a distance 2.4 meter

RS 1 puie gelaww Jiaans o
VMD means Level of variables Independent variable

106.7 a Teejet 11003 — 0.87 mm” o ) ] o
99.6 ab Teejjet 11004 118 mm? (b 939 dae gh) 3k Sl &9
90.44 b Teejet 11006 — 1.8 mm> Flat-fan nozzles (nozzle orifice area)
79.52 ¢ 150 kPa o L

101.7b 275 kPa o )

1155a 400 kpa Spray pressure

89.86 b 35cm

96.78 b 55 cm o) g ) oy €l

110.1a 75 em Boom height on the ground
65.07 ¢ 1 (m s'l) s e

103.7b 2 (m s'l) & Pad

1279a 3 (ms™) Wind speed
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Table 4- Linear regression analysis of variance for the median

volume diameter at a distance of 2.4 meter from the end

of the spray nozzle

G e oile gl 4 Jao
Mean of square df Model
.000 39902.810 4 Regression ;g )3,
275.102 157 Residual ss5le3l
161 Total Js

Jib Ll slesl 3l g yie YI¥ galols o (Jad yauw Sy Jdo (goaid 5kl g 0diis 5 Ikl culps =0 Joda
Table 5- Unstandardized and standardized coefficients of the linear regression at a distance of 2.4 meter from the end of
the spray nozzle

IXW b ol o
Standardized coefficients

XVEI 3 K1 VOVE) JrUPP) JW:
Unstandardized coefficients

O Sy ol o
Regression coefficient

- -9.381
-0.186 -17.058
0.415 14.378
0.233 50.509
0.725 31.426

Intercept laws | oye
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Fig.2. Perspective effect and overlap of adjacent sugar beet plants
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Fig.4. Trend of green cover plants variation during growth season in Safiabad region, Dezful
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Table 1- Coefficient of determination and significance of relationship between the level of canopy and leaf area index
during the growth season

Sl oald ylog
Data collecting duration
i, gy o,k ol o ol it 0o b ol i olo
E .a tions Fourth month Fifth month Sixth month Seventh month  Eighth month
qu F R? F R? F R? F R? F R?
L%SJ” 100.87+%  0.66 75.48%% 0.83  50.40%* 071 32.32%% 0.61 40.62%* 0.67
mnear
L““’“*;ih, 60.19%%  0.54  60.89%** 0.79 60.16%* 0.74 35.69** 0.63 53.89%* (.73
ogarithmic
IU“’S” 17.47%% 025 33.73%%  0.68 49.62%* 070 34.81%* 0.62 45.75%% 0.70
nverse
Q*”Af):, 49.90%*  0.66 3538%* 0.83  29.66** 075 17.80%** 0.64 22.24%% (.70
uadratic
*’é“:” 32.63%%  0.66 26.16%% 0.84 18.80%* 075 11.48%* 0.64 19.48** (.76
ubic
CL“S’jd 86.40%%  0.62  60.86** 0.79 36.01** 0.63 30.14** 0.60 24.65%* 0.55
ompoun
.‘ "
P@y 81.04%%  0.61 91.23%** 0.85 58.68%* 074 37.23%% 0.64 54.87%% 0.73
ower
sielas
o 86.40%%  0.62  60.86** 0.79 36.01** 0.62 30.14** 0.60 24.65%* 0.55
TOW!
Lh;d&'; 86.40%%  0.62  60.86** 0.79 36.01** 0.62 30.14** 0.60 24.65%* 0.55
ogistic
L
. o G SOA0MF 062 6086** 079 3601%* 062 30.14** 060 24.65%* 055
Xponentia

** Significant at 1% of probability levels soys V Jlas! ghaw 13 o inn
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Fig.5. The value of coefficient of determination for relationship between final sugar beet weight and canopy in different

months of the growth season

LJDJJ.)[:A uil).ao Y L?”)X_Y Js-\-?'

Table 2- Verification of the linear equation coefficients

gyevs ey pd o 3l glad o oyl Hlade (5, dxe

Variable B Std. Error T Sig.
’M 0.001 0.000 8.688 0.000

Variable

Sahates 294.120 272.740 1.078 0.297

Constant
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Table 3- Verification of the quadratic equation coefficients

e e Gupd Gupd dlulinl glad  cups o)l lake (gl dxe b

Variable B Std. Error T Sig.
o\
beeiz) 5 0.001 001 1.691 0.111
(Variable)
e 2.403E-12 000
Variable
Sahates 303.200 614.126 0.494 0.629

Constant
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Table 4- Verification of the cubic equation coefficients
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o \v
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ahates -1047.389 1411.518 -0.742 0.470
Constant
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Table 5- Verify of the power equation coefficients
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Fig.6. Coefficient of determination and root mean squared of error for relationship between the actual beet weight (gr)
and the weight predicted by the first year equation (gr)
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Fig.4. The robot positioning algorithm using IMU data
in a two dimensional motion
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Tablel- Results of the sensory test

S dlpdl il (1-0) Sl (V-0) Sl Bl

Standard deviation Mean Minimum (1-5) Maximum (1-5) Parameters

0.82 2.98 1 4.2 (Brittleness) (¢35

0.89 3.00 1 4.4 (Sweetness) i s

0.83 2.94 1 4.4 (Juicy) (s,

0.86 2.94 1 4.2 (Acidity) s

0.91 2.77 1 4.2 (Taste) pabo

1.02 2.72 1 42 (Color) &,

0.96 2.62 1 4.2 (External face) ,all>

0.79 2.67 1 4.3 (Fiber content) ;3¢ (5 pud

0.84 2.74 1 44 (Firmness) aw

0.78 2.64 1 3.8 (Good smell) s 5o

0.88 2.76 1 4.0 (Acceptability) IS cg.ds

algin Congy 5 cudsS <8l )3 985 sl oY oy (e =T Jgsa
Table2- The value of penetration force on texture of flesh and peel of watermelon
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Table 3- Variance analysis of impact levels and its location effects on stiffness factor
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Fig.4. Effect of impact on the stiffness factor of internal texture of watermelon
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Fig.5. Effect of impact's location on the stiffness factor of internal texture of watermelon
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Table 4- Mean of squares of stiffness factor in different levels of impact levels and its location
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1- Creep compliance



Fig.1. Apparatus used for creep test; (1) Arm, (2) Load, (3) Displacement gage, (4) Loading rigid plate, (5) Sample,
(6) Rigid plate, (7) Chassis
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Table 2- Proposed models to determine the mechanical parameters based on the electrical conductivity
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Table 1- Analysis of variance of the destructive and non-destructive quality parameters of pear fruit
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Source of variation df Mean of square
st (Between groups) lass S ¢y 2 2946.087"
Firmness (Within groups) lasg)5 -9 27 4.420
SlaiS oy Bet.we.en groups 2 1.182"
Modulus of elasticity Within groups 27 0.002 .
Clle Syl Zlgel Cas yu Between groups 2 17729.222
Calculated ultrasonic wave velocity Within groups 27 23.471
Joloe del> dlge 5o Between groups 2 0.021™
Total soluble solids Within groups 27 0.876**
H Between groups 2 0.378
P Within groups 27 0.066
VRV WS Between groups 2 0.107"
Acidity content Within groups 27 0.002
Said dlge lse Between groups 2 3.259™
Total dry matters Within groups 27 3.515
Some Ogolp zlgal e pu Between groups 2 27169.327"
Measured ultrasonic wave velocity Within groups 27 387.3 £*9
s > Between groups 2 2.841
Ultrasonic wave attenuation Within groups 27 0.025

Mogmeps ™ dod V Jloinl s 53l ine
" Significant at 1% of probability levels, ™ Non. Significant
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Fig.3. Effect of fruit maturity level on firmness
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Table 1- ANOVA table for analysis of two years

P Seosile SWRE el b
Mean of square Sum of square df Source of variation
L
236" 1084.89 1084.89 1 J
Year
Lo slbs
458.54 7336.64 16 Jb s
Year error
13.747 204.04 408.07 2 g
Beater speed (BS)
21.26”7 315.56 631.11 2 Y *BS
2olojl ol
14.85 475.04 32 VRl
Experimental error
9935.75 53 S e
Total
Dgmnps ™ oV Sl gdaw 53 5 gme
** Significant at 1% of probability levels, ™ Non. Significant
oSSl gesl el o laosly (1 Sile (cuslie Jgis =Y Joss
Table 2- Table of mean comparison based on Duncan test
8955 )55 S D95 s v
Class No. of (@; 5 )9;)
(%) 2 (%) 1 replication Drum speed (rpm)
243 a 18 750
249 a 18 850
3040 18 650
1.1+
l E
% 09 ] e
< 03] {,'"‘”“ 4
w374
= 06} o
9§ 05 i
& 0.4] §
0.3 4 Py
2 TETErEE .x.wuaﬂ'“""y'md
0.1
T T T T T T T T 1

0B 05 1 11 12 13 14 15 16 17 18 19 12
Feed rate (kg 1)

aly cdl Kanles 1 osliwl b opleS (slasl ol 4 Cuns (634y9 Jguame (a3s5 &5 — € JSWO
Fig.4. Processing loss vs. input feed rate using grain loss monitor
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Table 3- ANOVA table of ground speed and drum speed on combine total loss

P Sl oSk Olupeggeme  (goljap % g
Mean of square  Sum of square df Source of variation
0lineS s
74.44" 17.23 34.44 2 Drum speed
25.48" 5.89 11.79 2 oy o
Ground speed
NUREOSWNIN
178 0.41 1.64 4 Sorde oy g
Interaction of drum speed
and ground speed
0.23 4.16 18 alejl sl
Experimental error
52.07 26 & e
Total

Dgmeps ™ dod V Jlois] mdaw 3 e
" Significant at 1% of probability levels, ™ Non. Significant
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Table 4- Comparison of mean of drum speed on combine total loss (JD-1165)

295 ST (4B s 490) BingS b pus
Class No. of replication Drum speed (rpm)
(%)3 ()2 (%)1 )
1.78b 9 850
2b 9 750
427a 9 650

WP 3 ol (e (IS €l 5y g9y G oo g 0dssS sy ot 53 il (1 Siko i =0 Jou
Table 5- Comparison of mean of drum speed and ground speed on combine total loss (JD-1165)

Hro 1yl (488> 9 590) oiugS G g () 5 il o yd (ilo
Standard deviation Drum speed (rpm) Mean total loss (%)
1.06 650 427a
0.93 750 2.00b
0.44 850 1.77b
Sne Sl (4453 2 593) (9 pbey o o () 55 el oo xSk
Standard Deviation Drum speed (rpm) Mean total loss (%)
1.14 2.5 1.77b
1.26 3.5 2.9 a
1.45 4.0 333a

NED 5o ol pleS slesl Slals )d 0algS o pu 9 (Sgpiy o g blio 1= Jgaa
Table 6- Interaction of ground speed and drum speed in combine processing loss

Sure Sl (48> y 593) S S pu (B> 51 y93) G uby S g () Sl o3 (Sl
Standard deviation Drum speed (rpm) Ground speed (rpm) Mean loss (%)

0.76 650 2.5 3.16b

0.50 650 3.5 4.50a

0.76 650 4.0 5.16a

0.28 750 2.5 0.83 ¢

0.50 750 3.5 2.50 bc

0.28 750 4.0 2.66 bc

0.28 850 2.5 1.33 de

0.28 850 3.5 1.83 cd

0.28 850 4.0 2.16 cd
Do plul M slaploS g9y aild Glal Siisled Cual Ql;le )

Sl Sdyled ot (25 o2 9 Jo1o Colo (s Sl 2 Ao o) L (29— idod gyl 03,5 e dlpidy

23,5 (g &> 5mes 5)nl 5 y9iS pAS g5 odas sblis ;3 (FFS) ac )0
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Fig.1. Regression between yield (dependent variable) and mechanization index (independent variable)
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Table 1- Model summary

hmod g % o (RY) 0o puseas O 3 lailil glas Oty o y9d ol
R R Adjusted R’ Std. error of the estimate Durbin-Watson
0.922 0.851 0.843 244.57590 2.290
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Table 2- Analysis of Variance

P Olape ggome  @jla2)y  Olupopflbe o g e g
Source of variation  Sum of square df Mean of square Significance
095 6144041.172 6144041.172  102.8™ 0.00
Regression

DJJL?UQL‘ 1076712.713 18 59817.373

Residual
£ 7220753.885 19
Total
Je o 3kl 5 0ads 5)lkiwl ol joolae —F Joas
Table 3- Coefficients of the Model
XVEI 3 K1 VOVE) JrUPP) JW- b 3,ilias! g
.. Unstandardized . . .
;vm coefficients Standardized coefficients T 3 u‘*’“ hw
Variable »: Jro gl G gy Sig.
B Std. error Beta
s i
e 625.713 165.459 **3.8 0.001
Constant
u”’; ”h _FJ‘“ 1071.039  105.680 0.922 #%10.1 0.000
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Fig.3. The Mechanization Index for provinces used in the Model
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Table 1- Some physical and chemical properties of the soil

GBS Sl (SpSlcgla il SIS aen e Clasyy ol soy cél
Depth (cm)  (pH) gLl EC (dsm) OC (%) Clay (%) Silt (%) Sandy (%) Texture

0-27 7.4 1.0 61 29 10 el

Clay

27-70 8.2 1.3 63 27 10 )

Clay
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Table 2-Technical specificity of equipment used

ol o (e S9S) 0j9 (%) S5 ops Olaseie
Equipment Weight (kg) Width (m) Description
S5 5 5,951 425 12 sailo Yo id b (oye (il ol jlow
Moldboard plow Mounted, four bottom, work width 30 cm
o33 559515 480 I8 oo ¥+ laasls alolb & lassls 315 0ligd g
Chisel plow ' Mounted, five stem, long work 40 cm
053)5 48l 1014 30 Skl ) L;l)lb ‘dﬁw@jl dxs as YV L;l)lb 059 )|9A.u
Stem Crusher Mounted, 32 share, vertical shares, one roller
ol (s Sed 2500 32 oSS sl 09,8 (slaliy o YA IS o i

Disk harrow offset
(pasil) Jgore S

Harrow pull, 28 blade, front cultured

G, S ol 095 slacliiy w0y YA s o iiS

- 630 2.5
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Table 3- Combined analysis of the effect of tillage systems and corn residues on canola yield and agronomic

parameters affecting the

yield of canola in 2009-2012

Olrg o (puSilo
Mean of square
413, s e
© ).f )-bﬁ Cy&)b@ o .. - ‘e S s ] N
R g A als Gl e P &y Caeglae P pogete pp EW) Yield
Source of (¢33 Residue 5 i Soil resistance Bulk density Height (kg hal)
variation  df  conversion 1}’2":’)1) (kPa) (gr em™) (cm)
(%)
0-10 cm 10-20 cm 20-30cm 0-10 cm 10-20cm
Year (Y) 2 12.71™ 0.124™  113068.90"  123302.20° 28248130 ho0m 0003 6125 121;0%209'
ReNpl‘(cgi‘)O“ 9 29.21 0.372 8190.69 25552.96 4996437  0.001 0.000 33.26 1997.07
Tre?g‘;em 4 1897.83" 6.261" 192404 95210937 290270 opns 0006 10334 2978648
<Y 8 4.63 0.284 5984.71 2942925 201119.59  0.000 0.001 35.11 6629.93
Error (E2) 36 22.54 1.110 5869.79 10641.77 5715429  0.001 0.001 1126 4021.27
C.V. (%) - 7.10 12.590 17.47 14.71 20.90 2.050 2.060 3.08 2.54

Dgmayt ™ o Vg0 Jlaisl pdaw 13 5w cudih s

*"* Significant at 5% and 1% of probability levels, respectively, ™ Non. Significant
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Table 4- Mean comparison of the effects of tillage systems and crop residues on soil physical properties in 2009-2012

=lj Jw badgls 559 b (Sl 398 & Cuaglie SR pogate o
MWD (cm) Cone index (kPa) Bulk density (gr cm™)

Cropping season 0-10 cm 10-20 cm 20-30 cm 0-10 cm 10-20 cm
1388-1389 1.33 461.8 791.8a 1126.2b 1.18 1.23
1389-1390 1.41 499.4 651.2b 8035.2a 1.17 1.24
1390-1391 1.43 3545 661.0b 1270.9b 1.16 1.25

Treatment s

MT 1.92a 417.8 635.8b 1039.9b 1.16 1.21c
SCT 1.19cd 449.6 691.1b 1019.9b 1.18 1.22¢
STT 1.01d 442.5 683.5b 1147.5ab 1.17 1.24b
CT 1.58b 436.1 641.7b 1126.8ab 1.18 1.24b
DD 1.24¢ 446.9 854.5a 1386.2a 1.16 1.27a

S50 6yl5 gxe M aoyd O Jlesin] aws y3 4S3> (yg05] olusl r 3idly oo aliie Cgya (gl a8 ole o (gl g Cygim y2 33 (ol pSibe
Means, in each column and for each factor, followed by similar letter(s) are not significantly different at the 5% probability level-
using Duncan's test.
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Table 5- Mean comparison of the effects of tillage systems and crop residues on germination and grain yield in

2009-2012
sy s l«;"’id‘*w PER sy Ef’;l{‘f*‘” e 2. 35Skt
esidue conversion . . ° staplishmen Covering (% . . -1
Cropping season %) Germination (%) %) g (%) Height (cm)  Yield (kg ha™)
1388-1389 66 83 84 88 107.2 1606.2
1389-1390 66 83 85 89 110.7 28243 b
1390-1391 68 82 86 90 108.9 3055.1 a
Treatment s
MT 88 a 88 88 90 114.06 a 2521.9 ab
SCT 69 b 84 86 91 107.6 b 2563.8a
STT 59 ¢ 81 85 88 107.5b 2496.2 abc
CT 63bc 81 83 86 108.7 b 2451.3 be
DD 56 ¢ 79 82 89 106.8 b 24434 ¢

S, 6yl5 gxe M 2o yd O sl aws y3 4S3I> (yg05] olusl r 3idly oo aliie Cgya (gl a8 ol o (gl g Cygim y2 3 (ol pSibe
Means, in each column and for each factor, followed by similar letter(s) are not significantly different at the 5% probability level-
using Duncan's test.
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Fig.1. Effective capacity of the various methods of seed bed preparation canola after harvesting corn
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Table 1- Results of regression analysis for John-Deer combine repair and maintenance costs
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1- North of southeast (NSE)
2- North of southwest (NSW)
3- Gearbox

4- Construction

5- Direct drive
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Fig.1. Wind frequency rose
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Table 2- Goodness of fit tests by Chi-Square test

Oy 3 O 3, 2,lof R IR slo
Acceptance Rejection Statistics Critical Month
# 18.744 33.409 January
# 24.509 37.566 February
# 22.715 41.638 March
# 15.888 34.805 April
# 17.866 32.000 May
# 24.556 33.409 June
# 16.468 30.578 July
# 22.886 33.409 August
# 37.921 34.805 September
# 27.557 29.141 October
20.790 32.000 November

14.694 30.578 December
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Table3- Term of the day that the Avantis turbine will generate energy

3 (55,9 Jead 1 B (95 &5 59,80l Jgb I Sloj e (5551 o Ay 3B G ye8 oS G954l Job 51 (Slos e

(e lo) o () cowl 34 oo
Term of the day that the turbine will generate energy Term of the day that the turbine will generate Month
(Hour) energy (%)
12.24 0.51 January
14.04 0.71 February
16.56 0.69 March
17.04 0.71 April
12.00 0.50 May
11.28 0.47 June
11.04 0.46 July
10.56 0.44 August
10.56 0.44 September
7.92 0.33 October
9.60 0.40 November

8.88 0.37 December
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Table 4- Wind density in various months (W m™) at 10 m above the earth

2 (55531 slgme eSSl L ol JBe iSbe 2 a8 s (e
(ol )3 &0 o 32 Cuslio g 9kS) (20 o 2 1g) (4 52 yio) ol
Average of wind energy component  Average of wind density Average of wind speed Month
(KWh m” month™) (W m?) (ms™)
19.34 26 3.07 January
31.58 47 3.80 February
36.45 49 3.79 March
32.40 45 3.77 April
20.83 28 3.07 May
20.88 29 3.00 June
24.55 33 3.00 July
19.34 26 291 August
18.72 26 2.90 September
13.39 18 2.55 October
13.68 19 2.75 November
12.64 17 2.68 December
anlo 53 sl yd 3 Byae (e 9 Jlaseinl BB (55 (lje anglie =0 Jguio
Table 5- Load matching of energy available and energy consumption
. o rwd 3 8551 olie YA '
)L“’ 3,90 Oy Sl (."'”U tJ"lé oy (uu | 915) . C:a‘-; e JL‘" 23 B pan (58,90
Turbine necessary  Matching (%) 7 (sl ly 945) Term of consumption in year
y g P M
Energy supply (kWh)  Consumption (kWh)

1.00 100.00 291605.47 150730 1

5.18 19.28 134570.64 697789 2

16.36 6.11 115339.06 1887700 3

38.97 2.56 76391.43 2977449 4

26.18 3.81 128790.86 3372374 5

7.64 13.07 424350.72 3245414 6
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Fig.1. Experimental design schematic
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Tablel- Technical specifications of applied combines used in present study
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8- Least squares estimator (LSE)
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Model RMSE MAE £ (%) R
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Prediction of soil fragmentation during tillage operation using adaptive neuro
fuzzy inference system (ANFIS)
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Abstract

Suitable soil structure is important for crop growth. One of the main characteristics of soil structure is the
size of soil aggregates. There are several ways of showing the stability of soil aggregates, among which the
determination of the median weight diameter of soil aggregates is the most common method. In this paper, a
method based on adaptive neuro fuzzy inference system (ANFIS) was used to describe the soil fragmentation for
seedbed preparation with combination of primary and secondary tillage implements including subsoiler,
moldboard plow and disk harrow. Adaptive neuro fuzzy inference system (ANFIS) is a suitable approach to
solving non-linear problems. ANFIS is a combination of fuzzy inference system (FIS) and an artificial neural
network (ANN) method and it uses the ability of both models. In this study, the model inputs included “soil
moisture content”, “tractor forward speed”and “working depth”. The performance of the model was evaluated
using the statistical parameters of root mean square error (RMSE), percentage of relative error (g), mean absolute
error (MAE) and the coefficient of determination (R?). These parameters were determined as 0.135, 3.6%, 0.122
and 0.981, respectively. For the evaluation of the ANFIS model, the predicted data using this model were
compared to the data of artificial neural network model. The simulation results by ANFIS model showed to be
closer to the actual data compared with those made by the artificial neural network model.

Keywords: Tillage, Soil fragmentation, Median weight diameter (MWD), Adaptive neuro fuzzy inference
system, Artificial neural network.
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Technical and economic evaluation of rice harvesting methods in Shirvan-
Chrdavol region
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Abstract

Rice is a main food for Iranian people and has an important role in providing food security. Regarding the
population growth, increase of rice production and reduction of losses have special importance in prevention of rice
import. Rice losses in the harvest stage are the highest through the whole production period of this crop and hence
the reduction of these losses is necessary. Provision of this purpose depends on on-time harvesting and separation of
grains from chaff with the least grain losses, and choosing a suitable harvesting method. The choice of harvesting
method depends on various factors in each region; thus, different harvest methods in each region must be compared
while conducted in the same conditions. In order to recommend the beast harvest method in Shivan-Chardavol
region, three harvesting methods (manually, rice-specific combine harvester and conventional cereals combine
harvester) were considered as three experimental treatments and four different parts of this region considered as
experimental blocks. The experimental design was randomized complete block design. This study was carried out
on Anbarboo variety and the measured factors were: effective farm capacity, percent of total losses, percent of
harvesting losses, number of workers and harvesting cost. The results of this study indicated that the total difference
of factors was significant at the 1% error level among all treatments. The effective farm capacity in harvesting by
cereals combine harvester was more than other treatments. The lowest percent of loss was observed for harvesting
by rice-specific combine harvester (2.32%) and the highest percent of loss was obtained for cereals combine
harvester (3.816%). The manual harvesting method had the highest harvesting cost and the lowest cost was found to
be associated with the rice specific combine harvester. Therefore, from the results of this study, the use of this
combine harvester is recommended for rice harvesting in this region.

Keywords: Rice harvesting, combine harvester, losses, costs
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Wind energy potential assessment for electric pumps of agriculture in Broujerd
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Abstract

In order to restrain the potential of wind energy, the first step is to determine the wind energy potential. In
this study the wind data was used from the three-hour frequency recording of 10-year period (2002-2011). To
predict the occurrence probability of each wind speed, the two-parameter Weibull function was used. The
goodness of fit test by Chi-Square test showed that the wind speed distribution is not represented by the typical
two- parameter Weibull function for all the months. Weibull probability density function has a good fit for
eleven months, but for the 9" month of the year (September), it is not fitted. Thus, four-parameter Weibull
probability function has been developed to analyze the wind speed frequency distribution in that region for the
mentioned months. The electrical energy consumption of agricultural water wells in the region was also
calculated for the desired periods of the year. Energy demand and energy supply were matched. Data analysis
was performed using SPSS 18.0.0, MATLAB 7.13.0.564 and WIDOGRAPHER 3.0.2. The results show that in
Broujerd, to exploit the wind energy at all times of the year, it is necessary to have at least 39 turbines of 2300
kW with 99 meters tower. If the desired turbines are used, there will be extra energy and also, agriculture will be
continued towards sustainable development.

Keywords: Sustainable development, Weibull distribution function, Wind direction, Wind energy, Wind
speed.
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Prediction of combine economic life based on repair and maintenance costs
model
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Abstract

Farm machinery managers often need to make complex economic decisions on machinery replacement.
Repair and maintenance costs can have significant impacts on this economic decision. The farm manager must
be able to predict farm machinery repair and maintenance costs. This study aimed to identify a regression model
that can adequately represent the repair and maintenance costs in terms of machine age in cumulative hours of
use. The regression model has the ability to predict the repair and maintenance costs for longer time periods.
Therefore, it can be used for the estimation of the economic life. The study was conducted using field data
collected from 11 John-Deer 955 combine harvesters used in several western provinces of Iran. It was found that
power model has a better performance for the prediction of combine repair and maintenance costs. The results
showed that the optimum replacement age of John-Deer 955 combine was 54300 cumulative hours.

Keywords: Combine, Economic life, Repair and maintenance cost
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Effect of tillage systems with corn residue on grain yield of rapeseed in Moghan
region
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Abstract

This study carried out to evaluate the effect of different tillage systems on rapeseed yield (hayola 401)
planted in corn residues. This experiment was done in Moghan region with clay soils during 2009-2012.
Different seedbed preparation methods include MT: moldboard + disk tillage (conventional tillage was
included), SCT: Stem Crusher + chisel + disk tandem harrow, STT: Stem Crusher + double-disc, CT: chisel +
disk tillage and DD: two heavy disks. The experiment was conducted in a randomized complete block design
with four replications. The results showed that soil bulk density in the 0-10 cm layer was not significant in
different tillage treatments, but it was significantly higher than the conventional tillage in 10-20 cm depth.
However, penetration resistance in 10-30 cm under DD was significantly higher than other treatments, but it was
not significant in 0-10 cm layer among all tillage treatments. Thus, Comparison of the soil bulk density,
penetration resistance, and plant establishment showed that the reduced tillage in canola seedbed preparation was
effective. Besides, the surveys indicated that there was a significant different between MWD after primary and
secondary tillage. The mean diameter weighted under SCT and DD, were 1.19 and 1.24 cm, respectively had the
best status. The highest value and the worst status of this parameter observed for MT which was 1.92 cm. The
highest rate of grain yield obtained by application of treatment SCT, and it was 2563.8 kg ha™, The SCT
treatment can be recommended as an effective canola bed preparation due to its significant saving in time and
cost after corn harvesting.
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Modeling of yield estimation for the main crops in Iran based on mechanization
index
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Abstract

Agricultural mechanization is a method for transiting from traditional agriculture towards industrial and
sustainable one. Due to the limitation of natural resources and increasing population we need to have economical
production of agricultural crops. For reaching this destination; agricultural mechanization has a remarkable role.
So it is necessary to have an extensive view for mechanization, because with the help of mechanization the
agricultural inputs such as seeds, fertilizer and even water and soil can effectively be managed for an economical
and sustainable production. This study has been carried out in many provinces of Iran. The data of agricultural
tractors and cereal combine harvesters were firstly gathered by means of questionnaire. The tractors were
categorized in four power levels of less than 45, 45 to 80, 80 to 110, and more than 110 hp. In addition, it was
also carried out for cereal combine harvesters; it was in three power levels, i.e. between 100 to 110, 110 to 155
and 155 to 210 horse-power in 3 ages, i.e. less than 13, between 13 to 20, and more than 20 years. Information
regarding to cultivation areas, production volume, and yield of main crops gathered from statistics of Ministry of
Jihad-e-Agriculture. Then agriculture mechanization level index (hp ha™) in each province was calculated. Four
main crops including irrigated and rain-fed wheat and irrigated and rain-fed barley, which met the required
criteria to be used in the model, were statistically analyzed. Correlation analysis was carried out in order to get
an effective model between yield of the four main crops in Iran and agriculture mechanization level index.
Pearson correlation index showed that there is a direct and significant correlation between these variables.
Subsequently, outliers were identified in order to get a model with necessary efficiency to predict the yield
through mechanization level index, by scatter diagram and estimating regression lines in 1% probability level.
The effective model was estimated with acceptable coefficient of determination 0.851, after removing outliers.

Keywords: Agricultural mechanization, Horsepower, Mechanization Index, Yield, Model Regression.
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Field evaluation of cereal combine harvesters processing losses on JD-955 and
JD-1165 combines equipped with grain loss monitor
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Abstract

Grain loss monitors are installed on combine harvester and make it possible to measure grain loss on
different parts of the combine. The instrument permits the operator to adjust a proper ground speed to keep grain
loss within an acceptable range. In this study a loss monitoring system was implemented to measure grain losses
continuously on straw walker and sieves. Two grain loss monitors (KEE and TeeJet) were installed behind the
straw walker and the sieves of JD-955 and JD-1165 combine harvesters. Harvesting performance parameters
such as combine total and processing losses were then measured. To evaluate the precision and accuracy of the
instruments, the measured and monitored losses were compared and investigated. The results of a two-year
research showed that the average processing loss of the combine harvesters with 10-12% grain moisture content
and 750 rpm drum speed was 0.82% which is whitin the acceptable range recommended by ASAE Standard No.
S343.3. Furthermore, there was no significant difference between the measured and monitored values of
processing loss.

Keyword: Combine harvester, Grain loss, Harvesting, Monitor, Wheat
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Quality analysis of pear fruit of shah miveh variety using nondestructive
ultrasonic technique
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Abstract

Development of ultrasound technique has not been progressing for evaluating the internal quality of fruits as
fast as that of processed foods. In this research for quality assessment of pear fruit (Shah Miveh variety) an
ultrasonic measurement system was constructed to transmit and receive the ultrasonic waves. The apparatus
included a pulser-receiver, a pair of 75 kHz ultrasonic transducers with exponential horn, and a computer system
for data acquisition and analysis. Several mechanical and chemical properties, including firmness, TSS, acidity,
elastic modulus, pH and total dry matter for destructive quality assessment were measured. Velocity and
attenuation of ultrasonic waves for nondestructive tests were also measured. The fruit quality levels for the
experiment were: unripe, ripe and overripe. The results of tests showed that firmness was the best parameter for
measuring fruit quality, as it decreased significantly with ripeness. The effect of ripeness on the velocity and
attenuation of ultrasonic waves was also significant. Investigation showed a positive linear relationship between
fruit firmness and wave velocity (R>=0.81). Furthermore, the relationship between fruit firmness and attenuation
was exponential and wave attenuation decreased with increasing fruit firmness (R*=0.895). The Relationship
between ultrasonic properties and fruit modulus of elasticity showed that the wave velocity increased and
attenuation decreased with increasing elasticity. It can be concluded that the ultrasonic instrument equipped with

exponential horns can effectively be utilized for pear quality assessment based on measurement of wave velocity
and attenuation.
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Evaluating the mechanical properties of tomato based on electrical conductivity
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Abstract

Evaluation of mechanical and electrical properties of agricultural products plays an important role in
equipment design and optimizing post-harvest operations. Among the crops, tomato and its products are the
major processing industries in the world and its economic importance is increasing. Considering the importance
of the quality and various post harvesting uses of tomato, the evaluation of mechanical properties including
rupture force and deformation and the work done to establish the rupture of two tomato cultivars (Petoearly CH
and Newton) were studied under penetration test based on the electrical conductivity. These properties were
measured at three levels of 1, 3 and 5 days after harvesting. The evaluated mechanical properties of both
cultivars were decreased by increasing the storage time. Interaction of cultivar and time were significant at the
1% level, for all mechanical parameters except the deformation failure in both cultivars. The electrical
conductivity of both cultivars was decreased by increasing the storage time. Interaction of cultivar and time on
the electrical conductivity of both cultivars were significant at the 1% level. Significant relationships were found
at the 1% level between electrical conductivity and mechanical properties except for deformation of Petoearly
CH cultivar. Among the mechanical parameters, rupture forces and rupture works of both cultivars were highly
correlated with the electrical conductivity.
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Study of changes in rheological properties of potato tissue during storage using
the creep test

A. Ghasemi®- A. Ghodarzi>- A. Hemmat®”
Received: 26-11-2012
Accepted: 02-12-2013

Abstract

The changes in viscoelastic properties of potatoes (Tubuls Agria) stored at 4 °C for 4 months were modeled
and evaluated by using the creep-recovery test. Cylindrical specimens with 15 mm in diameter and 35 mm long
were used. The samples were allowed to deform gradually under the constant stress (110 kPa) for about 30 min.
After removing the load, the sample recovery was registered. Deformation of the Specimens with time were
measured and recorded. Strain-time curve was plotted for loading and recovery process. Four-element (Burgers)

mechanical model adequately described the creep response of the potato tissue. The coefficients of instantaneous
elasticity, elastic and viscous coefficients of the retarded elastic part, Newtonian viscous flow and retardation
time were determined, as they can be used to study the effect of storage conditions on the quality of the stored
potatoes. These values were decreased significantly (P <0.05) as the storage time increased.
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Evaluation of watermelon ripeness by analyzing sounds generated from imposed
impact
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Abstract

One of the nondestructive methods for assessing the internal quality of some fruits is the processing and
analyzing the sound signals generated by an impact on the fruit. In this regard determining the location and the
suitable impact levels for a certain fruit is required. In this study, the selected Crimson sweet variety of
watermelon was used for the acoustic tests by imposing the impact force on samples. Acoustic tests were
conducted using two independent variables including impact location (two sides of the symmetrical line of
watermelon and the opposite of the stem end) and impact levels (12.09, 15.08 and 17.11 kg mm s™) on the
generated sound signals, to evaluate the stiffness of the fruit. The relation between the acoustic signals and the
texture of both peel and flesh was examined using puncture test. The results showed that the variation of location
and levels of impact on the obtained values of acoustic tests were significant.

Keywords: Impact levels, Impact location, Acoustic properties, Watermelon
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Comparison of four different methods for agricultural positioning using GPS
and IMU
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Abstract

In this research, four different positioning methods were compared in order to evaluate their accuracy, using
a remotely controlled robot on a specific route. These methods included: using a single GPS module, combining
the data from three GPS modules, using an Inertial Measurement Unit (IMU), and GPS/IMU data fusion. The
comparison of these four methods showed that GPS/IMU data fusion along with a Kalman filter was the most
precise method, having a root mean square error of 23.4cm. Integrating the data acquired simultaneously from
three GPS modules with fixed and equally spaced position and far enough from each other, had a root mean
square error of 31.3cm was the second most precise method. Also analysis of the IMU data showed that due to
cumulative errors, it was not a suitable method using a single IMU for positioning.
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Yield estimation of sugar beet based on plant canopy using machine vision
methods
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Abstract

Crop yield estimation is one of the most important parameters for information and resources management in
precision agriculture. This information is employed for optimizing the field inputs for successive cultivations. In
the present study, the feasibility of sugar beet yield estimation by means of machine vision was studied. For the
field experiments stripped images were taken during the growth season with one month intervals. The image of
horizontal view of plants canopy was prepared at the end of each month. At the end of growth season, beet roots
were harvested and the correlation between the sugar beet canopy in each month of growth period and
corresponding weight of the roots were investigated. Results showed that there was a strong correlation between
the beet yield and green surface area of autumn cultivated sugar beets. The highest coefficient of determination
was 0.85 at three months before harvest. In order to assess the accuracy of the final model, the second year of
study was performed with the same methodology. The results depicted a strong relationship between the actual
and estimated beet weights with R*=0.94. The model estimated beet yield with about 9 percent relative error. It is
concluded that this method has appropriate potential for estimation of sugar beet yield based on band imaging
prior to harvest.

Keywords: Image processing, Canopy, Beet, Band imaging, Yield monitoring
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Evaluation of an experimental model for flat-fan nozzles drift in wind tunnel by
Image processing
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Abstract

Each year, millions of liters of toxic liquid, are used to combat with pests and plant diseases in farms. The
wide spread use of chemical pesticides causes great environmental hazards. Particles drift is one of the main
problems in spraying which results in the contamination of farm lands, humans and animals. Management of
particle size is regarded as the main factor in drift control. In this study, the effect of some parameters on the size
of deposited particles on non-target areas was studied using statistical method. The effects of nozzle type (orifice
size), spraying pressure, spraying boom height and wind speed as effective factors on drift were examined. A
horizontal wind tunnel with working section of 0.47 m wide, 0.75 m height and 5.5 m long was used for testing.
Experiment was performed in the form of factorial split-plot based on randomized complete block design with
two replications. Droplets were measured in the treatment combinations of the type of flat-fan nozzle with three
orifice area (11003- 0.87 mm®, 11004-1.18 mm” and 11006- 1.8 mm?), spraying pressure (150, 275 and 400 kpa),
wind speed (1, 2 and 3 m s) and the boom height of (0.35, 0.55 and 0.75 m). Water-sensitive papers were used
at intervals of 0.8, 1.6 and 2.4 m from the tip of nozzles for detecting droplets size. The factors of pressure, speed
and height had positive effects on the droplet size at the desired distance, but the effect of nozzle size on droplet
size was negative. In the regression model the coefficients of speed was higher than the others.
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Monitoring of conservation tillage and tillage intensity by ground and satellite
imagery
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Abstract

Local information about tillage intensity and ground residue coverage is useful for policies in agricultural
extension, tillage implement design and upgrading management methods. The current methods for assessing
crop residue coverage and tillage intensity such as residue weighing methods, line-transect and photo
comparison methods are tedious and time-consuming. The present study was devoted to investigate accurate
methods for monitoring residue management and tillage practices. The satellite imagery technique was used as a
rapid and spatially explicit method for delineating crop residue coverage and as an estimator of conservation
tillage adoption and intensity. The potential of multispectral high-spatial resolution WorldView-2 local data was
evaluated using the total of eleven satellite spectral indices and Linear Spectral Unmixing Analysis (LSUA). The
total of ninety locations was selected for this study and for each location the residue coverage was measured by
the image processing method and recorded as ground control. The output of indices and LSUA method were
individually correlated to the control and the relevant R* was calculated. Results indicated that crop residue
cover was related to IPVI, RVIl, RVI2 and GNDVI spectral indices and satisfactory correlations were
established (0.74 - 0.81). The crop residue coverage estimated from the LSUA approach was found to be
correlated with the ground residue data (0.75). Two effective indices named as Infrared Percentage Vegetation
Index (IPVI) and Ratio Vegetation Index (RVI) with maximum R* were considered for classification of tillage
intensity. Results indicated that the classification accuracy with IPVI and RVI indices in different conditions
varied from 78-100 percent and therefore in good agreement with ground measurement, observations and field
records.
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Demarcation and estimation of agricultural lands using ETM" imagery data
(Case study: Astan Ghods Razavi great farm)
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Abstract

Application of satellite imagery and remote sensing techniques in agriculture and other natural resources has
been approved by many studies. In this study two ETM" imagery data for May and September 2012 of Astan
Ghods Razavi Great Farm were acquired to identify the boundaries of lands cultivated with different crops
coverage and to create crops maps of that farm. To classify the images, the supervised classification methods
including Maximum Likelihood and artificial neural network were used. In order to compare the results of two
applied classification methods, the same training and testing samples were used. To evaluate the accuracy of
classification results, the produced map was compared with the ground control points extracted by GPS and local
observations. Kappa coefficient and overall accuracy were estimated to be 82% and 85%, respectively by
maximum likelihood method and these outputs were estimated to be 84% and 87%, respectively by neural
network approach. The difference of cultivated area estimated by maximum likelihood and by neural network
methods with actual measured area was 16.8% and 14.2%, respectively. The results of this study showed that
satellite imagery has high capabilities to classify and estimate agricultural and cultivated areas. These data can be
useful for strategic management to develop mechanization and cultivation plans.
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Effect of bio ethanol and diesel blend on small diesel engine vibration
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Abstract

The use of Bio-ethanol as an alternative diesel engine fuel is rapidly increasing. Bio-ethanol is mixed with
diesel fuel at different ratios and used in CI and SI engines. Since vibrations have direct effects on users and
engine components, for this reason analysis of vibration resulting from combustion in CI engines is very
important. In this study, evaluation of vibration was performed for both diesel and ethanol blends. Commercial
diesel fuel (D100), E2 (2% ethanol and 98% diesel fuel), ES, E10, E15 and E20 were used in a two-wheel
MITSUBISHI tractor. The engine was tested in 1200, 1600, 2000 and 2400 rpm for all fuel blends, and also the
effect of load was investigated for D100 and E10. Results showed that vibration is significantly affected by fuel
blend. It was observed that E10 had the lowest vibration while E20 had the highest value. It was also observed
that vibration increased as engine speed increased for all fuel blends. It was found that both axial and lateral
vibrations affected significantly by load. The lateral vibrations decreased continuously with load rise, but the
axial vibrations increased initially but started to follow a reverse trend.

Keywords: Bio ethanol, Diesel engine, Two-wheel tractor, Vibration
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Bio-oil production from fast pyrolysis of corn wastes and eucalyptus wood in a
fluidized bed reactor
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Abstract

Fast pyrolysis is an attractive technology for biomass conversion, from which bio-oil is the preferred product
with a great potential for use in industry and transport. Corn wastes (cob and stover) and eucalyptus wood are
widely being produced throughout the world. In this study, fast pyrolysis of these two materials were examined
under the temperature of 500 °C; career gas flow rate of 660 1 h™'; particle size of 1-2 mm; 80 and 110 g h™ of
feed rate. The experiments were carried out in a continuous fluidized bed reactor. Pyrolysis vapor was condensed
in 3 cooling traps (15, 0 and -40 °C) plus an electrostatic one. Eucalyptus wood was pyrolyised to 12.4, 61.4, and
26.2 percent of bio-char, bio-oil and gas, respectively while these figures were as 20.15, 49.9, and 29.95 for corn
wastes. In all experiments, the bio-oil obtained from electrostatic trap was a dark brown and highly viscose
liquid.
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Analysis of factors affecting the management of overall energy efficiency of
tractor-implement by real-time performance monitoring
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Abstract

Overall energy efficiency (OEE) is an important indicator of energy consumption in tillage operations.
Tillage energy was studied objectivity to accurately measure the OEE of MF399-4WD tractor. The tractor was
equipped with different types of sensors to measure and calibrate the required data including: fuel consumption,
actual forward speed, wheel speed and slippage, engine speed, draft and drawbar power. The data were recorded
with frequency of 1000 Hz and transmitted by employing a suitable wireless technology in the range of up tol.5
km to the user's personal computer and is stored in Excel format. The hardware and the software program, which
was written in C# language, simultaneously monitor the changes in functional parameters and the monitoring can
be done even from far away and via the Internet. The split factorial experiment with three factors including
ballast, selected gear ratio and two wheel drive configurations (two and four wheel drive) was employed to
perform analysis of variance (ANOVA), POST ANOVA AND PATH ANALYSIS. The results show that the
performance of remote monitoring devices installation was very accurate and high-quality. Furthermore,
statistical analysis showed that three parameters including slippage, fuel consumption and tractor Power
Equivalent (PEQ) were the most effective parameters on overall energy efficiency of tractors — tillage. The
variance analysis showed that the effect of gear ratio and drive configuration on the OEE were also significant at
the one percent level. However, ballasting had no significant effect on the OEE.

Keywords: Fuel consumption, Overall energy efficiency, Monitoring, Sensor, Wireless,
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Evaluation and comparison of three types of pistachio hullers used in Kerman
province
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Abstract

The objective of this study was to evaluate different pistachio hullers and determine the proper harvest time
of pistachio nuts for hulling. Three pistachio hulling machines (Helical drum, Helical- blade drum, Rubber
drum) at three harvest times and 15 days interval were evaluated. The hulling efficiency, percentage of damaged
nuts, faulty hulled nuts and unhulled nuts were measured at each time interval. A factorial experiment was
carried out using a randomized complete block design with three replicates. Data were compared using analyses
of variance and employing Duncan's multiple range tests. The results showed that the interaction effect of
hulling machine type and harvesting time on the hulling efficiency and nut damage in the outlet of hull and nut
was significant at the five percent level (p<0.05) and on the faulty hulled and non-hulled nuts was also
significant at the one percent level (P<0.01). The rubber drum machine had the most hulling efficiency (90.81%)
at the end of harvest season. This machine also produced the least percentage of damaged nuts in the outlet of
hull and nut at all three harvest times. The least percentage of damage in the outlet of hull (0.47%) and nut
(0.23%) was observed for the rubber drum machine at the middle of harvest time. The helical drum machine
produced the most damage for hull (3.86%) and nut (2.75%) at the beginning of harvest season. The least
percentage of non-hulled nuts (2.5%) was obtained from the helical-blade drum machine at the end of harvest
season.
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Design, fabrication and pseudo field evaluation of a sugar beet crust breaker
and weeding unit equipped with an infrared sensor
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Abstract

In conventional cultivation of sugar beet the weeding and crust breaking are mostly performed manually. The
objectives of this research were to design, fabricate and evaluate a soil crust breaker and weeding implement
equipped with a detecting sensor. Each unit consisted of a distance detecting sensor and a hydro-motor for
driving the blades and pneumatic valves for moving the blades. The hydro-motor was activated by the sensors.
To avoid damaging the plants, a command signal was sent to the pneumatic valves to move the blades up and
down and pass safely. Three configurations of cutting blades were considered which could be mounted to the
crust breaker. The field evaluation was conducted with two tractor forward speeds (0.4 and 1 km h™") and four
plant-to-plant spacings within rows (20, 25, 30 and 40 cm) all with three different blade shapes. For field
evaluation split plot experiments arranged in a completely randomized block design with three replications. The
number of plants damaged (evaluated only for four-lobe blades) and size of broken crusts (evaluated for all blade
shapes) for various treatments were recorded and compared. The results of analysis indicated that the higher the
inter-row spacing the lower the injury to the plant. The highest and the least damage to the plants occurred for
within-row plant spacings of 20 and 40 cm, respectively. The forward speed was also significantly affected the
percent of plant damaged. The forward speed of 1 km h™" at 20 cm spacing had the most (59%) and the speed of
0.40 km h™ at 40 cm spacing had the least effect (3.3%) on the percent of plant damage. The two-lobe blade
could result in the maximum surface area broken.
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Developing an in-field yield monitoring system and predicting some nutritional
quality properties of Alfalfa using shear and compressive energy
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Abstract

Precision Agriculture is continuously trying to address the sources and factors affecting the in-field

variability and taking appropriate managerial decisions. One of the popular research focuses in the recent three
decades has been on the development of new approaches to making yield variability maps. Advancement in
development of sensors and the importance of quality factor in high value crops has motivated scientists to
investigate real-time and nondestructive testing methods. This study tried to introduce and evaluate a new
approach to concurrent yield mapping and to estimate some nutritional qualitative factors of alfalfa production.
In this study, yield quantity was determined by measurement of added hay slice in every hay compression cycle
by employing a new star wheel and integrating its output with positioning data from Global Positioning System.
To predict some nutritional quality properties, measurement of specific shear energy applied on the cutting blade
and compressive energy on plunger head of a hay baler in field conditions were also evaluated. The results of
statistical analysis of yield quantity measurement data showed a very good correlation between the suggested
approach and yield mass (r=0.96 and R?=0.92). The results of using specific shear energy for estimation of crude
fiber and cumulative index RFV with regard to field conditions were rated as acceptable. Using specific
compression energy was suitable only for estimating the dry matter. None of the suggested methods was able to
estimate the hay crude protein. Further investigations at more extensive variations of quality indices and alfalfa
varieties are suggested.
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sprinkler for an autonomous irrigation system
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Abstract

Water scarcity is today’s world biggest challenge which requires different countries to manage their water
resources in the most efficient way. Sprinkler irrigation increases water consumption efficiency due to more
uniform distribution of water across the field. Precision farming is based on the site-specific use of inputs
according to soil characteristics and plant needs. One of the main inputs for agricultural production is water.
Thus, efficient use of water resources based on variable rate irrigation is considered to be a basic approach of
precision irrigation. The main purpose of this study was to simulate and fabricate a variable flow sprinkler,
applicable in solid set sprinkler irrigation system. The preliminary drawing of the proposed sprinkler, which
equipped with a flow and pressure control plunger, was simulated using Fluent software. The actual sprinkler
was then fabricated and evaluated in a field. The performance of the sprinkler was evaluated at three pressure
levels, three plunger positions (at the points of the least and biggest sprinkler’s cross section for water passage)
and three diameters of outlet nozzle opening. Results showed that the plunger had the capability of varying outlet
flow and pressure in the sprinkler and trends in flow and pressure variation as affected by the plunger position
was very complicated. The Fluent model for conditions with fully open of the plunger and half opened was
effectively efficient. However, as the plunger closed the water passage more than the half of cross section, the
model did not show an acceptable efficiency.

Keywords: Irrigation, precision farming, simulation, variable flow sprinkler
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The feasibility of unmanned tractor guidance based on wireless video
transmission
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Abstract

Automation of tractors due to their widespread use in different sectors e.g. agriculture, construction
and industry have been seriously considered by researchers. In this study a tele-steering system for
tractor was designed and constructed to controling and steering so the operator can control the tractor
even far away from the stressful condition of tractor cab. A CCTV camera and an electric motor were
used in order to view the path and to rotate the steering shaft accordingly. Bilateral communication
between the control center outside the tractor and control unit on the tractor was provided by a
Wireless Local Area Network (WLAN). To evaluate the effect of relevant parameters on system
performance camera position, steering shaft rotational speed and tractor ground speed were selected as
experimental factors in a completely randomized design. Root mean square of error (RMSE) of lateral
deviations and frequency of out of range around the reference route (N,,;) were used as criteria in
variance analysis. The results for two different ground surfaces with three replications showed that the
performance of system had less sensitivity on soil surface and had better stability because of
deformable structure and condition of soil compare to asphalt. Steering speed alone had no effect on
the accuracy of tractor guidance. This is because the accuracy of the system mainly depends on
capability, skillfulness and mental concentration of the operator. The position of the camera installed
in front of the tractor had higher accuracy than that of rear camera. Moreover, by increasing ground
speed the RMSE of lateral deviations and N, increased and this is in agreement with the results of
previous research works.
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Analysis of combine harvester sound pressure level in one-third octave band
frequency
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Abstract

Workplace factors such as sound must have the minimum impact on the operators of combine harvester, so
that they can guide and control many functions of the combine. In this study, some factors affecting the noise
generated by two combine harvesters John Deere 1055 and Sampo 3065 were evaluated. Research factors were
engine speed, gear ratios, type of operation and microphone distance. The results of this study indicated that
sound pressure level decreased with increasing center frequencies. The sound pressure level of John Deere and
Sampo combine at center frequency of 4000 Hz were 87.96 and 84.73 db, respectively. The results showed also
that the maximum sound pressure of John Deere and Sampo combines werel16db at frequency of 250 Hz and
111.1db at frequency of 40 Hz, respectively.
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Development of a mechanism for measuring forces and aligning moment acting
on the steering wheels of a four-wheel vehicle
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Abstract

In this paper, a low-cost dynamometer for rolling, steered wheels is described. The dynamometer was
constructed to determine whether such an instrumented mechanism was practical. Four S-beam load cells, an
Opto-counter and a potentiometer were used to obtain all moments, and forces using dynamic and kinematic
analysis. Minimal simplifying assumptions considered for the required calculations. Overturning, aligning and
rolling resistance moments besides vertical force are directly measured by the load cells. The Opto-counter
detects wheel angular velocity and the potentiometer was used to measure the steering angle. The results showed
that the mechanism was very well calibrated with a coefficient of determination of over 0.99 and can be used to
define wheel dynamic behavior.
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1- Assistant Professor in Agricultural Machinery Engineering Department, Faculty of Agricultural Engineering and
Technology, University of Tehran.

2, 3- Professor in Agricultural Machinery Engineering Department, Faculty of Agricultural Engineering and
Technology, University of Tehran.

4- Assistant Professor in Agricultural Machinery Engineering Department, Islamic Azad University, Sanandaj branch.
5- MSc. student of Agricultural mechanization Engineering, Islamic Azad University, Science and Research branch.

(*- Corresponding Author Email: jafarya@ut.ac.ir)



Journal of Agricultural Machinery @ Siglas sl piilo 4yl

Vol. 4, No. 2, Fall - Winter 2014, p. 16 e AN 15 o AFAY pgo Jluanss Y oyl F aln

Design, construction and evaluation of wild pistachio sheller
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Abstract

The wild pistachio (Pistacia Atlantica Mutika) exists in 2.4 million hectares of Iranian forest. In spite of high
nutritional and medical value of this fruit, its use and processing are still performed manually. The objectives of
this research are to design, to construct and to evaluate the performance of a pistachio hulling machine. The
pistachio of Kerman province was chosen as the case of study. The mechanism of shelling was chosen based on
the applied pressure force oftwo cylinders, driving and driven. The effects of input variables including
revolution of driving cylinder (three levels), the gap between two cylinders (four levels) and moisture content
(four levels) on the performance of machine (shelling efficiency, percentage of intact kernel, percentage of
imperfective broken nut, percentage of dust, and percentage of unshelled nut) were analyzed. The results showed
that the shelling efficiency decreases with increasing the gap of two cylinders and moisture content of wild
pistachio. The maximum intact kernel was obtained at moisture content of 6.61 wb %. The best performance was
observed with the following conditions: the cylinders’ gap of 0.48 mm, rotational speed of the driving cylinder
of 25.84 rpm and moisture content of 4.31% w.b.
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Table 1- Consumed inputs during the first year in saffron field
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* Because farmers are mainly using Qanat water for irrigation, with unspecified discharge, in this region, thus annual
applied water for saffron cultivation was considered equal to 3000 m* (Mahdavi, 1999).
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Fig.3. The effect of harvest time and machine type on shell cracking percent in nut outlet

Nut damage in outlet nut (%)
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