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Fig 1 Infrared rotary cylinder dryer (Components: 1- Dryer tank, 2- Control panel, 3- Temperature control system,
4- Chassis, 5- ElectricCal motor, 6- Infrared heating system, 7- Rotation system of cylinder)
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Fig 3 Position of paddy on the platform of instron
apparatus.
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Table 1 Experimental data for response parameters of paddy rice dried with infrared dryer
Independent variables levels Response
Ran Temperature = Moisture Drying Time Skin Percent Break Time Break Force D TBP
O (%) (min) (%) (s) ™) (mm)
1 60 11/5 23/33 21/57 4/2 28/62 0/362
2 50 11/5 85 21/8 3/6 32/58 0/306
3 40 11/5 163/33 21/32 3/8 28 0/356
4 50 9/5 123 21/51 4 20/3 0/333
5 50 9/5 123 21/51 4 20/3 0/333
6 40 9/5 241/66 21/66 3 27/56 0/25
7 50 9/5 123 21/51 4 20/3 0/333
8 40 7/5 400 21/55 4 28/42 0/362
9 50 9/5 123 21/51 4 20/3 0/333
10 50 7/5 180 21/13 5 35/76 0/471
11 60 9/5 43/33 21/61 32 20/42 0/338
12 50 9/5 123 21/51 4 20/3 0/333
13 60 7/5 63/33 21775 3/8 34/36 0/322

D T B P: Displacement To Break Point
Cow g @L’b -
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Sl .L.o):;ilclz.ﬂ):;.{jla)x Los Joliwe Sl g by as
Table 2 Results of variance analysis for drying time and husk percent of paddy

Variable Drying Time (min) Skin Percent (%)
Df Mean square F value Mean square  F value

Temperature 2 118436.11 7994.44" 0.06786031 0.68™

Moisture 2 36702.77 2477.44™ 0.03456493 0.35™

Temperaturex Moisture 4 8593.05 580.03" 0.84748119 2.13™

Error 18 14.8148 0.09969412

st is significant at %1 level ns: There isn’t any significant difference between two treatment
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Table 3 Results of variance analysis for failure time, failure force, and displacement to break point

(DTBP)

Variable Break Time (s) Break Force (N) D T B P(mm)

Df Mean Square F Value Mean Square F Value  Mean Square F Value
Type crop 1 17.7777777 81.50" 4093877778 40.74°  0.32773068  77.79"
Moisture 2 1.03333333  4.74 114/135111  1.14™ 0.1266921 3.01™
Temperature 2 093333333 428" 4364144  0.04™ 0.00970374  2.30™
Type cropsxMoisture 2 1.744444444 8" 325.288444 324" 0.01900301  4.51°
Type cropsxTemperature 2 0.57777777  2.65™ 50.069444  0.50™ 0.00509281  1.21™
TemperaturexMoisture 4 0.86666667 3.97" 88.910278  0.88™ 0.01953944  6.64"
Error 13 0.21812865 100.48293 0.00421284

D T B P: Displacement To Break Point

**: Tt is significant at %1 level

*: It is significant at %5 level

ns: There isn’t any significant difference between two treatment
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Fig 4 Curve of the interaction of moisture and
temperature on drying time (Moisture x temperature)
(The same large letters indicate a significant lack for

each temperature at different moistures)
(The same large letters indicate a significant lack for
different temperatures each at moisture)
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Fig 6 Curve ofthe interaction of moisture and
temperature on
break time (moisture x temperature)
(The same large letters indicate a significant lack for
each temperature at different moistures)
(The same large letters indicate a significant lack for
different temperatures each at moisture)
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(The same large letters indicate a significant lack for
type crop (paddy and brown rice) at different
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(The same large letters indicate a significant lack
between type crop (paddy and brown rice) each at
moisture)
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Displacement To Break Point (mm)
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Fig 8 Curve of interaction of crop and moisture on
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One of the main goals of drying agricultural crop is reduction of the moisture
content and obtain optimum moisture in order to get maximum storage time and
reduction of crop losses in the processing stage. Regarding to new science
application and different methods of drying, use of new methods such as drying
with infrared ray is necessary to be studied. In this study in order to determine
effect of air temperature at three levels of 40, 50 and 60 ° C and ultimate paddy
moisture at levels of %7-8, % 9-10 and %11-12 (based on dry weight) on drying
time and paddy husk percent of Tarom Hashemi was used rotary cylindrical drier
of infrared in three replications. Besides, effect in three levels of temperature and
moisture and two type crop of paddy and brown rice on some mechanical
properties of the dried paddy were determined by instron apparatus in five
replications. The results indicated that the studied factors temperature and
moisture had a significant effect on drying time. However, temperature and
moisture factors hadn’t significant effect on the husk present. Measurement of
Mechanical properties of rice paddy after drying indicated that among three
factors: type crop (paddy and brown rice), moisture and temperature; two factors
of type crop and moisture were more effective on mechanical properties. The
obtained results of the research showed that optimum temperature of drying and
optimum ultimate moisture (based on dry weight) are 58/80 ° C degree and %7/5
and under such conditions optimum time of drying was 74/73 minutes so that
husk percent, break time and force were %21/53, 4/12 sec and 33/91 N
respectively, besides size of displacement up to break point was 0/37 mm.
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