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3- Instantaneous yield monitoring
4- Differential Global Positioning System
5-Yield map
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1- Mass flow sensor
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Fig.1. Schematic design of mass flow sensor mounted on the mobile yield monitoring simulator

The picture components include: 1. Mass flow sensor, 2. Horizontal frame, 3. Mass flow sensor load cell, 4. Chute, 5.
Reference bin load cell, 6. Reference bin, 7. Supply bin, 8. Electric board, 9. Mass flow sensor monitor, 10. Reference
bin monitor, 11. Carriage, 12. Grain elevator, 13. Elevator motor, 14. Grain auger, 15. Auger motor, 16. Mass flow
control gate, 17. Vertical frame, 18. Ball bearing, 19. Curved plate
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Fig.2. Load cell installation and loading arrangement.
1. Ball bearing, 2. Load cell, 3. Aluminum bar, 4. Load cell frame, 5. Arm retaining spring
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Fig.3. Schematic diagram showing impact mass flow sensor loading and calibration
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1- Steady state
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Fig.5. The impact sensor, data acquisition and recording on a personal computer
Components include: 1. Mass flow sensor, 2. Curved plate, 3.Shaft encoder, 4. Chute, 5. Reference bin
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Table2- Comparison of coefficient variation averages in different treatments
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Fig.1. The solar dryer: a) Front view and b) Side view (1- Air outlet duct of collector, 2- Solar collector, 3- Desiccant
gel's chamber, 4- Blower, 5- Main drying chamber, 6- Valve to atmosphere, 7- Air inlet duct of collector)
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Tablel- The specifications of the solar dryer and its components
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Width of solar collector
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Height of solar collector' inlet gate

Shebyp oM ger (295 sl i)l on
Height of solar collector' outlet gate

Iy_b Jus )m 15¢cm
Air duct diameter

oy Slogn (o
Mass flow rate of air

Js i J3bo 2.15m
Length of main drying chamber
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Width of main drying chamber
Height of main drying chamber
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Tilt angle of solar collector

0.05 kg s
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Material of absorption surface
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Material of collector's side walls 2mm
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Solar collector cover
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Dimensions of desiccant gel's chamber

0.34%0.34x0.68 m
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Fig.2. A photograph of control software interface and how inputs are entered and outputs are displayed, 1-Display of
data-time diagram during the test, 2- Display of on line measured parameters, 3- Primary settings
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Fig.3. Variations of solar radiance and outdoor temperature on a typical day during the tests in the city of Mashhad
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Fig.4. Variations of inlet and outlet temperature and the efficiency of collector
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Fig.5. The effect of drying air temperature and mode of drying on drying rate of product
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Table2- Results of analysis of variance of the effect of temperature and valve mode on energy
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L Degree of
Variations f Mean square
reedom
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Efficiency Energy
Le> 2 1.556"™ 2.117™
Temperature
NG 1 242%* 31.731%*
Valve
40,3 xled
' 2 86+* 9.977*
ValvexTemperature
ks 12 9.111 1.922
Error

g

Ml pas g 00y V90 Jloin! zobaw j3 jy ime BMB iy 4 NS
** and ns: Significant at 1 and 5 level of probability and non significant
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1- Fuzzy rule base

2- Fuzzy inference motor
3- Fuzzifiction

4- Defuzzifiction

5- Mamdani max-min

6- Fuzzy inference system



IFAY 090 Jluwows ¥ 0 lods F ale> (6 5y9lieS sLopmiblo a3yt V0 F

Oy 40 (BV) gy ooy 5 (WD) (5 05 ) Gos
s 3)9— 5= 9 (DF) (S (5955 9 453909 sLonyialsb
8 osliiwl 3)90 (295 slayiehly lyis 4 (B) )yt
() Jsa) a5

oSS Sl gbapie I La el (2l (0355 536 sl
o3lil (VH) YUy L 5 (H) YU (M) busie (L) oS (VL)
(Hse porion ~mosnSle gl (Buios cpl 3 (VY JSU) 23
e Sl 550 Lnsile gy 9 p3lSe gzl ol
IS (i cogie aly 185 )8 odlizl 390 (sjlusslé
P oalatl YUy €8s i (295 5 (62909 it 93 2 sl
72 e s olol Wl ol § Coguas plg sl Sl
dor oyl (gl oolital 5,50 (glassly gy ialejl bl g il
o (kM ) 59,y oy (0m) (55,9815 Bas 2
il oo (KWh) s 3)90 (55531 5 (KN) (o228

YV oplB Jle gly bl Jled odd 00l drogs 19588 YO oles

D905 S 15 Sy & Ol e )
Rule 1. IF FV=VLand WD=VH, then DF=M and E =1

2bj et 55,95 B g 05 (S opin o g ST G
Dy dalgs 1S 5L 3y90 (65,0l g bawgie (i (g9 olSST il
ol 04 001y LS Y gl j> didly dauogs (uiled 5l ola yiou

35 oMl o5 0 dboml @l il b yall (13,5 3 (6l
ok s 035 (55 03111 ol b golsf oyl &S

iy:04 =i, =105 v
Fi(i,) = I 1 1 . } ¥)
0 : otherwise
fpr2in =i, 465 (f)
WD, )= I - ) }
( ‘:] 0 : otherwise
oir =0 =W ()
DF —I
(vg) 0 : otherwise J
0,:0.0053 = o, = 0.01
E_I:g_:]:l‘ ? ‘. } (;)
T 0 : ctherwise

=l 3l ool wl b jlas 5500 (gl yiolyly 51 S yo Cyguae &b
2 G @ly ml BS99 (5299 03930%e) Y
Sl S (o0 S8 b5 Sl yuite a4 (g330 lajeste (11135
g ly3 3ok (WD) 3l @l g (L) sl peste (Jlee
e G & 5 (sl Jga b g il

oas &dg yolsd () Clayd oo (gile il B 5
g oy o g poien Sl (85 S8 a4 (98 2
Sl Je (el A8 G (198 o p3lie Sl pesSTle (35

3- Center of gravity defuzzifier
4- Triangular membership function
5- Truth degrees
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1- Fuzzy set theory
2- Fuzzy expert systems
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min (0.23,0.21) =0.21 JLb Y 5 A Y Y ly 8§ WD = YAcm 4 FV=Ykm h’'
Ty = min(Medium FV, Medium WD) = e
min (0.23, 0.789) = 0.23 _ _ e
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25 duole |y (o 293 o5 oo min (0.692, 0.798) = 0.692
ay; = min(Medium FV, High WDJ =
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Table 1- Average values of soil parameter
b g S Cogb, )3 (ke
S 0-46 cm  Gos > SUiS (439 . i . Py il PR
Mean of soil moisture content oy e G oy B o3lgils bl pr S g, B ey
based on dry weight at soil depth ~ Percent of clay  Percent of sand  Soil classification based on soil families  Soil type
of 0-46 cm
Cobye bl S byl
Wet condition  Dry condition
T
116 6.7 8.9 85.5 Il;oamy-sﬂweous-thermm, Arenic Plinthic Fuquay(
aleudults (o9 55)
sandy loam
FV DF
(mamdani)
WD Et
5 oy 5L =Y S5
Fig.1. Structure of fuzzy expert system
S ol =Y Jgae
Table 2- Fuzzy rules
orlg S99 ik e ik
Rules Input Variables QOutput  Variables
FV wbD DF Et
Most gy VH M L
Rule (1)
(0) ol VL VL M
Rule (15)
(Mot yy H H VH
Rule (22)
(B ost gy VL VL M

Rule (25)
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Fig.2. Membership functions of input variables
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v L ™ H VH
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0 T T T T T T
6 8 10 12 14 16 18
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1
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3 4 5 3 7 [ 9 10
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Output varible "Et" £10
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Fig.3. Membership functions of output variables
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Table 3- Analysis of variance table of regression to predict draft force

& Olayo g90ome LIRS Slaje lle L
Source  Sum of squares Degree of freedom Mean square

S 437.546 2 218.782 310307*
Model

oileudl

e 25383 36 0.705

Residual

£ 462.986 38

Total

*%. Significant at probability level of 1%
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Table 4- Analysis of variance table of regression to predict tillage energy

o3l an yd

Olaypo uile F

Sum of squares Degree of freedom Mean square

& Olay o gg00m0
Source
Jse

0.923 2
Model
oileudl
S 065 36
Residual
£ 0.989 38
Total

0.462 253.713*

0.002

*%_ Significant at probability level of 1%
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Fig.4. Effect of forward velocity and tillage depth on the draft force
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Fig.5. Effect of forward velocity and tillage depth on tillage energy requirements
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Fig.6. Relationship between measured and predicted values of draft force (from FES model)
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Fig.7. Relationship between measured and predicted values of the required energy for tillage (from FES model)
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Fig.4. Impact force versus inflation pressure in four levels of forward speeds, (a) 0.9 kmh™', (b) 1.8 km h™,
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Fig.5. Maximum Impact force versus forward speed in three levels of tire inflation pressure, (a) 100 kPa,
(b) 135 kPa and (c) 340 kPa
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Table 2- Analysis of variance (ANOVA) for effect of moisture content and temperature on specific heat and thermal
conductivity of Rasa grape
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Fig.2. Effect of temperature and moisture content on specific heat of Rasa grape

[
%

Estimated specific heat (kJkg!°C1)
8]

R*=10.9902

2.5 3

(93]
A

Measured specific heat (kJ kg1eC1)

odls 4y 00 55l p by Jde g Liulesl 5l Juols o9 (slo)S (slaodls dunlio —F JSG
Fig.3. Estimated specific heat of Rasa grape versus measured values
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Fig.4. Effect of temperature and moisture content on the thermal conductivity of Rasa grape
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Table 1- ANOVA results of effects of variety, concentration and duration of the storage on modulus of elasticity of

apple

F jlado Oiley yo il NN G JOVES 37 VoS
F-value Mean squares Degree of freedom Source of variations
22.73 ** 3669063.6 ! w9
4.071* 655814.5 2 algd pundSa I8 clale
21.07** 3394773.7 2 Sloylil e
1.729ns 278620.4 2 clales o8,
1.282ns 206490.9 2 Sloylil # 18,
1.116ns 179854.7 4 Syl # clale
4.669%* 752302.6 4 Slolsl e clale w08,

161112.868 342 s

D05 45 e SINS 5 70 paw 3 I gme I FAY maw 3 > me SIFF
** * and ns: Significant at 1%, 5% of probability levels and non-significant respectively.
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Table 2- Interaction effects of variety, concentration and duration of the storage on modulus of elasticity of apple (kPa)

X1 ulol* X‘N ..lol* X’ ..l»l*
6% concentration 3% Concentration 0% Concentration
slo¥ Slo,lil  ale) Flo,Ld! oyl o slo¥ Sloylil  sle) Floyldl Sloylil (g oo ¥ Sloylil slo Y Sle, L) o, 9 wdy
2month Imonth 2month Imonth None 2month Imonth variety
None storage None storage

storage storage storage storage storage storage storage
5 S

1767.42%F  2049.65% 2130.11¢ 1824.33%"  1885.4]°® 2015.44% 1482.03%  1879.76%" 1952.54°  Golden
delicious
o8 Gl

1548.78%  1827.98%  1884.39°% 1324.31° 1674.56™%*  1180.11° 1753.64°"  1419.71" 1856.02°  Red
delicious

s A s )3 I3 gme BMS clyls S jnie gy b (slo 1 Sileo
Means with the same letters are not significantly different in 1% level.
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Table 3- ANOVA results of effects of variety, concentration and duration of the storage on yield stress of apple (MPa)

Flaio Olay po (Sl NN [CHPOVES I W

F-value Mean squares gﬁ%ﬁi:f Source of variations

437.58%* 0.672 1 )

5.096** 0.008 2 g3 eanldS IS clale

62.99%* 0.097 2 Sloylil e

0.105" 1.6063E-4 2 clles o)

38.77%* 0.0595 2 Sloylsl # o8,

4.409* 0.0067 4 Syl # clale

5.178%* 0.0079 4 Sloylil s clale # (8,
0.002 342 s

D05 45 e SINS 5 70 paw 3 I gme 31 FAY maw 3 s me SIFF
** * and ns: Significant at 1%, 5% of probability levels and non-significant respectively.
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Fig.4. Diagram of yield stress- duration of the storage in different varieties
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Means with the same letters in each column are not significantly different in 1% level.
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Fig.5. Diagram of yield stress- duration of the storage in different concentrations
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Table 4- Comparison of means of yield stress with storing in different concentration for two varieties of apple (MPa)

X‘1 qul‘ X‘N ..Iol‘ X’ ..I»l*
6% concentration 3% Concentration 0% Concentration
slo¥ Slo,lil  ale) Glo,Ld! oyl o alo¥ Sloylil o) Sloylil  Gloyll e b ¥ Sloylil slo Y Gle, L) oyl o PR
2 month 1 month 2 month 1 month None 2 month 1 month variety
None storage None storage
storage storage storage storage storage storage storage
; ; ) 5 S
e C C g
0.197% 0.217" 0.292¢ 0.188 0.213° 0.279¢ 0.174 0.201 0.277 Golden
delicious
b b b b )'°)5 du
0.157" 0.136" 0.149% 0.104 0.153 0.159 0.157 0.107 0.136 Req .
delicious

s A s )3 55 xe BMS! glils S jntie g > (4l (o Sils
Means with the same letters are not significantly different in 1% level.
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Table 5- ANOVA results of effects of variety, concentration and duration of the storage on yield strain of apple

F jlado Olar o (55l @3l p Ok 2ro

F-value Mean squares Degree of freedom Source of variations

256.581** 1189.505 vl 5y

0.038" 0.1753 2 algd puandSay IS clale

11.529%** 53.447 2 Sloylil e

2.189ns 10.150 2 clalés o8,
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4.636 342 s

D05 45 e SINS 5 70 paw 3 I gme I FAY pmaw 3 > me SIFF
** * and ns: Significant at 1%, 5% of probability levels and non-significant respectively.

F 124 ¢ d
?._.‘ '5/:\ bc
v, 3R 10 4 ab
538 E
j,"j}E 8
:iﬁi_‘_g
ilqz;\-j 6
- 132§
x z =
-4 Fr
3022
3 =3
0% -lkale

0% concentration

3% -kl

3% concentration

W eyl g
None storage

dal ol

1 months storage
W2 Jold

2 months storage
6% il

6% concentration

35,05 5SSl g0l Y aws y3 (6l sime BB gty 0 S yidie By (sl slaSile
Means with the same letters in each column are not significantly different in 1% level.
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Fig.6. Diagram of yield strain- duration of the storage in different concentrations
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Table 1- Analyzed results of variance of main factors and their interactions on the value of sample's sugar content
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**Significant, P<0.01; * Significant, P<0.05
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Fig.5. Interaction effect of frequency- temperature on the sugar content (%) of sample
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Table2- Analyzed results of variance of main factors and their interactions on the value of elastic modulus, shear

modulus, total energy of rupture, total energy of shear
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Elastic modulus Variable
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**Significant, P<0.01; * Significant, P<0.05
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Table 1-Technical characteristic of special Combine Canola Heads
PN £9 Sl ;{srg:ajl;::l)ly o P Sy
Head types Mechanical Joybar Hydraulically Biso's
()ff) K oee 420 420 420
Width (cm)
Lo (L) sgee o33 €5 135 135 135
Vertical blade height (cm)
Bl o 5 & gy JUi] ogos Sl Sy Srgien
Transmission of the horizontal cutting blade Mechanical Hydraulically Hydraulically
$3908 b paieiang i Jlslogs Sele Sl Sl
Transmission of the vertical cutting blade Mechanical Mechanical Mechanical
0 45 Eg o pae o pae o rae
Shear blade type Ridged Ridged Ridged
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Table 2- Mean square of cuter bar losses in Combine Head's and Canola yield in two years

e gilie Degree of Freedom ¢3!; as ,> (MS) UL”” ‘:";"lﬁ" Iy a5 :

(5.0.V) g S g sl oolals ovp sl olili sy A 3 Shes
Cutter bar losses  Cutter bar losses (%) Grain yield

Y 1 13307.47** 53.14%* 35332266.66%*

El 6 267.89 0.53 973.24

A 2 34411.78%* 37.79%* 938307.06**

Y*A 2 5198.54%* 3.37%* 73677.37%*

E2 12 122.21 0.31 8534.42

B 2 3814.49%* 7.52%% 2095.22"

Y*B 2 240.34%** 0.06™ 177.76™

A*B 4 114.65%* 0.05%* 539.88*

Y*A*B 4 10.32™ 0.006™ 107.74™

E3 36 15.57 0.04 1299.67

C 2 13959.61%** 32.52%%* 7353.67"

Y*C 2 1559.83%* 71.12%* 163.09™

A*C 4 290.16%* 0.39%* 9868.01™

Y*A*C 4 299.75%* 0.52%* 99.32™

B*C 4 86.81%* 0.24%* 2166.26™

Y*B*C 4 24.59™ 0.03" 106.04™

A*B*C 8 90.98™ 0.23" 2255.35™

Y*A*B*C 8 15.81™ 0.04™ 125.59™

E4 108 21.70 0.06 2480.45

C.V %. - 4.62 5.54 2.24

aeled £ 10 g (opdig sy B (5 gl ogrd o pd) cudlyyy loj A (Jlo Y

o gxe oldS pas NS 5 o yd B pdaws )3 J e Sglds Feno )3 Y pdaw 3 I dxe cuglasE
* and **: Significant at the 5% and 1% levels of probability, respectively. ns: Non- significant.
Y: year, A: Different maturity stage, B: Ground speed and C: Combine Head type
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Fig.2. Mean moisture content of Canola seed in different maturity stages



V04 wiilio Sl g0 50 (ploS  p aolg Ol goladdl g S8 b))l

Table 3-Mean Canola harvesting losses in three Combine Heads, different maturity stages and different Combine
ground speed

L")L%; cﬂb“’ ()m )-3 ‘0;9){5) etk (M}b) etk
Treatment levels Losses (kg ha™) Losses (%)
byl
sl o 90.76 ¢ 4.13b
Hydraulically Biso'
S aclos g5 Jegz Sy 95.07b 4.28b
Combine Head types Hydraulically Joybar
Sl 116.47a 536a
Mechanical
oy 5 el esd 1o 60 77.95c¢c 384c
AT 70 103.13 b 4.65b
Different maturity stages g 12150 a 5282
1.5 93.25¢ 425¢
((“}" ’;’“’J*(? i”‘?f’” 25 101.58 b 4.63b
round speed (km hr™) 5 5 107752 4.89a

BI85 I gze M) auo > O Jlein g ;5 5SS 9051 a3 5 S jie By (gl (slapSilo gy 5
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

o lg 0 LIS aily Gl ey aclod ol g cailyy calisce yloj ilite il —€ JSWS
Table 4- Different maturity stages and Combine heads interaction effect on cuter bar losses

S S y BB Jol g0 155 aslod g4 (LS 3 05 9b8) O (wo,s) il
Different Maturity Stages Combine Head types Losses (kg ha™) Losses (%)
Sl
1 4.49
Mechanical 90.71e ¢
Jos> Son 73.38 3.62¢
60% Hydraulically Joybar
il (Sdgre
69.77 3.41h
Hydraulically Biso' £
Sl
117.70 b 439b
Mechanical
es> Sdopae
97.63d 5.39 ef
Hydraulically (Joybar) ¢
70% el (Sdgyrn
94.05 430f
Hydraulically Biso' ¢
e 141.82a 6.20a
Mechanical
Jes> Sdopae
114.21b 4.93
Hydraulically Joybar ¢
80% el (Sdgyrn
108.47 4.72d
Hydraulically Biso' ¢

BI85 ls gze M) ao > O Jlein] gxlaws 45 5SS 9051 a3 5 S jiie gy (gl (slacpSilo ygiw yo 5
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.3. Mean natural losses of Canola in different
maturity stages
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Table 5- Beneficial of harvesting in one hectare Canola (1000 Rials)

&olail g sl Swle e Sy i P (Sg

Economic indicators Mechanical Hydraulically Joybar Hydraulically Biso's
LSa o 0,5 5 5 Slos lawgr

LS 225515 o) T 825 1829 1812

Mean grain yield (kg ha™)

o Cunt 6.2 6.2 6.2

Crop price

Jpazee allbl s S 11315 11340 11234

Total gross income

o azjn J5 5699 5611 5891

Total annual cost

o 29 5616 5729 5343

Profitable

(U 5> Jby J50) Ladles ol busgs abled yo (2jSle (392 s3lal 48 )8 (905l —T g
Table 6- Benefit test of substance either Combine head with other heads (1000 Rials per ha)

51 ol B Sol 45 ol gt v EPVIRT A POVES 51 ol dgw b b
RN &P ol asled R R el
Replacement type  Replacement Head  [pcome changes from Cost changes from Income or cost
replacing replacing replacing
e Sopin
Sl sl Hydraulically +69.5 +56 +13.5
i (Joybar)
Mechanical 51 Sdgyhen
i g 3 +246 249
Hydraulically Biso'
Sl
: -69.5 -56 -13.5
;:) 9; “’?” Tl‘h aelod Mechanical
ydraulically 5 )
Joybar il Sdgn 725 +190 262.5
Hydraulically Biso'
Sidayhen ailod el +3 -246 +249
o Mechanical
;wd); licall asr (S
yarautically Hydraulically +72.5 -190 +262.5
Biso's
Joybar

22,5 o Dl Y-V km hr ! 039450 53 Ak
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Table 1- Variables of primary tillage for Fars irrigated wheat
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Fixed km hr’! Forward travel speed
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Fixed day Existent days for activities
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s 2y oo 5515 blad i) 5
Fixed - Tractor salvage value
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SKeS o Sl S e )
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Table 2- The actual and simulated values of wheat yield and planted area in fars province
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Table 3- Statistical indices for model validity test about wheat yield and planted area in Fars province
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Fig.3. Trend of primary tillage timeliness cost
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Design, Development and Evaluation of a Mass Flow Sensor for Grain Combine
Harvesters
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Abstract

In grain yield monitoring system, the amount of clean grain mass flow rate to the storage bin is the most
important yield property. In this research, an impact-plate type grain mass flow sensor was designed, developed
and evaluated. After construction of the impact sensor, it was calibrated by loading the impact plate with static
weights ranging from 0.5 to 4.5 kg every 0.5 kg and its linear response to the applied loads was proved with a
correlation coefficient of 0.99. Then, grain mass flow measurement tests and data collection were conducted
according to the ASABE standard S587, developed for grain mass flow sensors. The tests were conducted in
three phases: 1- constant and steady state flow, 2- linear variation of flow, 3- oscillating flow. The results
showed that the output of impact plate sensor varies proportionally and linearly with increasing wheat grain
(Rowshan cultivar) mass flow rate. The error in prediction of actual flow rate was decreased by increasing the
mass flow rate such that the calculated errors at 25%, 50%, 75% and 100% of flow capacity (4.25 kg s™) were
8.3%, 6.3%, 5.2% and 4.9%, respectively. The high coefficient of determination (R?> = 0.9975) between
accumulated mass flow data of impact plate sensor and the reference scale data indicated high accuracy and
sensitivity of impact plate sensor in prediction of mass flow variations. The average percent error of impact
sensor in variable flow rate in “ramp-up-ramp-down”, “ramp-down-ramp-up” and oscillating flows were 7.4%,
8.6% and 8.3%, respectively.

Keywords: Yield monitoring, Mass flow sensor, Precision agriculture, Grain combine harvesting
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Comparing Two Types of Fertilizer Distributor (centrifuge) in Order to ptimize
the Pattern of Fertilizer Distribution
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Abstract

Increasing demand for food production in the recent years has raised the usage of granular fertilizers.
Consequently, the growing use of fertilizers has reduced the quality and quantity of crop production. In addition
pollution problems such as soil and water (surface and subterranean water) contaminations has increased.
Consistent spreading of fertilizers in the farmlands is of fundamental rules in conventional framings. In present
study, the effects of the number and the arrangement (position) of blades of a single disk fertilizer distributer and
for two different fertilizers were investigated in order to obtain optimized distribution of fertilizer. The tests were
conducted in factorial arrangement and in a completely randomized model. The variables were the number of
blades in three levels of 4, 6 and 8, the blade position angles (in two patterns of radial and non-radial) and the
type of fertilizer (phosphate and nitrate). Statistical analysis of results indicated that the number of blades on the
disk and type of fertilizer are not effective parameters in order to reach a consistent distribution pattern of
fertilizer while the position of blades on the disk has significant influence for this purpose. The best pattern of
distribution was obtained from the disk with four non-radial blades and nitrate fertilizer.
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Abstract

Drying is a high energy consuming process. Solar drying is one of the most popular methods for dehydration
of agricultural products. In the present study, the performance of a forced convection solar dryer equipped with
recycling air system and desiccant chamber was investigated. The solar dryer is comprised of solar collector,
drying chamber, silica jell desiccant chamber, air ducts, fan and measuring and controlling system. Drying rate
and energy consumption in three levels of air temperature (40, 45 and 50 °C) and two modes of drying (with
recycling air and no-recycling with open duct system) were measured and compared. The results showed that
increasing the drying air temperature decreased the drying time and increased the energy consumption in the
mode of non-recycling air system. The dryer efficiency and drying rate were better in the mode of recycling air
system than open duct system. The highest dryer efficiency was obtained from drying air temperature of 50 °C
and the mode of recycling air system. In general, the efficiency of solar collector and the highest efficiency of
the dryer were 0.34 and 0.41, respectively.
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Abstract

In this study, a knowledge-based fuzzy logic system was developed on experimental data and used to predict
the draft force and energy requirement of tillage operation. In comparison with traditional methods, the fuzzy
logic model acts more effectively in creating a relationship between multiple inputs to achieve an output signal
in a nonlinear range. Field experiments were carried out in a sandy loam soil on coastal plain at the Edisto
Research and Education Center of Clemson University near Blackville, South Carolina (Latitude 33° 21"N,
Longitude 81° 18"W). In this paper, a fuzzy model based on Mamdani inference system has been used. This
model was developed for predicting the changes of draft force and energy requirement for subsoiling operation.
This fuzzy model contains 25 rules. In this investigation, the Mamdani Max-Min inference was used for
deducing the mechanism (composition of fuzzy rules with input). The center of gravity defuzzification method
was also used for conversion of the final output of the system into a classic number. The validity of the presented
model was achieved by numerical error criterion, based on empirical data. The prediction results showed a close
relationship between measured and predicted values such that the mean relative error of measured and predicted
values were 3.1% and 2.94% for draft resistant force and energy required for subsoiling operation, respectively.
The comparison between the fuzzy logic model and the regression models showed that the mean relative errors
from the regression model are greater than that from the fuzzy logic model.
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Abstract

The tire-mechanics models have been developed for the study of wheel movement on the road or soil surface
while these models are unlikely to describe the motion of wheels on uneven surfaces. Due to dynamical
complexity of this phenomena and the importance of this subject for farm conditions and the
wheel carrier devices, the present research aimed to investigate the effects of several parameters on the wheel
passing the obstacle. The experiments were carried out using single wheel tester in soil bin condition. The results
indicated a relatively linear relationship between the impact force applied on tire and forward speed of wheel and
also the height of rectangular obstacle. The effect of inflation pressure was inversed in the range of complete
formed tire’s body on impact force and in low levels of tire inflation pressure; tire’s body damps the maximum
impact forces. The medium levels of pressure (about 150-200 kPa) resulted in less horizontal force that applied
on the wheel for different levels of forward speed and obstacle’s height. Tractive force for passing obstacle was
increased by raising forward speed and the obstacle’s height.
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Abstract

Kurdistan Rasa grape is one of the delicious and sweet fruits with black color. It contains vitamins E, C and
some protectors such as antioxidants. In order to design equipments and facilities for drying, preservation and
processing of Rasa grape, it is necessary and important to know about its specific heat and thermal conductivity.
In this paper the specific heat and thermal conductivity of Rasa grape were studied. The method of mixtures and
hot wire as a heating source was used for measuring the specific heat and thermal conductivity, respectively. The
experimental variables were temperature at four levels of 40, 50, 60 and 70 °C and moisture content at four
levels of 22.36, 37.56, 52.13 and 71.53%. The results showed that the specific heat and thermal conductivity of
Rasa grape increased linearly from 1.6523 kJ kg™°C™ to 3.3253 kJ kg™°C™ and 0.1252 W m™°C™ to 0.4202 W
m°C™ respectively, with increasing moisture content and temperature. The results also showed that the effect of
moisture content on increasing the specific heat and thermal conductivity was more significant than that from
temperature rise.
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Abstract

Today, the use of coatings is common to maintain the quality of fruits in storage period. Previous studies
have shown that the calcium compounds can improve and preserve the strength of fruit’s cell wall. In this
research, the effect of calcium chloride dehydrate (CaCl,*2H,0) concentration on two varieties of apple (Golden
Delicious and Red Delicious), was studied. The apples were immersed in the calcium chloride dihydrate solution
and then transferred to a cold storage. The effect of three concentration levels: 0, 3 and 6 percent, and three
storage durations: no storage, one month and two months, were investigated on the apples mechanical properties
such as failure stress, failure strain, modulus of elasticity and toughness. Statistical factorial experiments in the
form of completely randomized design were used to analyze the obtained results. The ANOVA results showed
that the effect of calcium chloride concentration was significant on the modulus of elasticity (P<0.05) and the
yield stress (P<0.01), but is not significant on the toughness and the yield strain. The average yield stress at 0, 3
and 6% CaCl, concentration levels were 178, 183 and 193 kPa, respectively. Comparison of means with Duncan
test showed a significant increase (P<0.01) for all concentration levels on the yield stress of apple tissue. The
effect of storage duration was significant on the modulus of elasticity, the yield stress and the yield strain
(P<0.01) and the toughness (P<0.05). Also the effect of variety was significant for all the mechanical properties
.None of the interaction effects, i.e. variety x concentration, variety x storage and concentration x variety on the
modulus of elasticity and the toughness were significant.
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Abstract

Sugar, which can be extracted from sugar cane and sugar beet, is one of the most important ingredients of
food. Conducting more research to increase the extraction efficiency of sugar is necessary due to high production
of sugar beet and its numerous processing units in northern Khorasan province. In this research, the effect of
temperature, time and the frequency of ultrasonic waves on mechanical properties of sugar beet and its extraction
rate of sugar in moisture content of 75% were studied. In this regard, an ultrasonic bath in laboratory scale was
used. The studied parameters and their levels were frequency in three levels (zero, 25 and 45 KHz), temperature
in three levels (25, 50 and 70 ° C) and the imposed time of ultrasonic waves in three levels (10, 20 and 30 min).
Samples were prepared using planned experiments and the results were compared with control sugar beet
samples. A Saccharimeter was used to measure the concenteration of sugar in samples. Two different types of
probe including semi-spherical end and the other one with sharpened edges were used to measure mechanical
properties. The studied parameters of frequency, temperature and time showed significant effect on sugar
extraction and their resulted effect in optimized levels revealed up to 56% increase in sugar extraction compared
with control samples. The obtained values of elastic modulus and shear modulus showed a decreasing trend. The
obtained values of total energy of rupture, the total energy of shear, the maximum force of rupture, and the yield
point of rupture showed an increasing trend. The frequency had no significant effect on the yield point of rupture
and shear force.
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Abstract

Rapeseed cultivation in Iran is growing rapidly while this product has been facing specific problems. Every
year a significant portion of edible oil is imported to the country from other countries. Despite this deficit, a great
amount of canola is being lost every year. Therefore, in compliance with technical points, adding a suitable
platform to the exisiting machineries may reduce the losses. A field study was conducted in Moghan Agricultural
Research Centre to study the technical and economical characteristics of harvesting machineries and evaluate
Canola harvesting losses in different maturity stages, using three different combine harvester heads. The
experiments were conducted in a completely randomized split split plot design with four replications. The main
plot included seed maturity stage at three levels: A) 60%, B) 70% and C) 80%, and the subplot was the
harvester’s ground speed at three levels: A) 1.5, B) 2.5 and C) 3.5 km h™. The sub-subplot was combine head
type with three forms: A) Mechanical, B) Hydraulically Joybar and C) Hydraulically Biso's Head. The results of
ANOVA showed that maximum cutter bar losses occurred with Mechanical Head (5.36%) while the loss of
Hydraulically Joybar's and Biso's head were 4.28 and 4.13 %, respectively. The results also showed that the
maximum cutter bar losses occurred when 80% of seeds were matured and adequate time for canola harvesting
was 70% of seeds maturity. The results of analysing the effects of harvesting ground speeds showed that the
maximum cutter bar losses occurred with the speed of 3.5 km h™. Finally, the results showed that the minimum
cutter bar loss was obtained with Hydraulically Joybar's head considering the benefit per cost ratio. The cost for
Mechanical head and Hydraulically Biso's head were 13500 and 262500 Rial ha™, respectively.
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Abstract

Delay in irrigated wheat primary tillage operations causes yield reduction and hidden timeliness cost in Fars
province. Mechanization of primary tillage operations for irrigated wheat in Fars province was simulated using
System Dynamics approach. A part of the model structure was related to the agricultural operations timeliness
costs. For the mentioned simulation, causal relations between system components were known and the model
was run based on time step of 0.125 of one year. The simulation results showed that the operations timeliness
cost remained constant (approximately one million rials per hectare) from 2001 to 2004 in the province. The
timeliness cost increased from 2004 to 2007 due to the non-uniform distribution of atmospheric precipitation and
reached to 1211724 rials per hectare in 2007. The upward trend of this cost continued for the period of 2007 to
2010 because of using depreciated moldboard plows. The model predicted the amount of 2090511 rials per
hectare for the timeliness cost in 2018. Furthermore, it was found that reduction in the timeliness cost could be
reached either by increasing the plowing speed by %30 in the permissible domain or increading the daily
working hours by 4 hours.
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