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ABSTRACT  
A study was carried out to test and evaluate the effect of high-temperature 

short time conduction heating process using a laboratory scale rotary dryer on 
sterilization and drying of high moisture rough rice and quality changes of milled rice. 
The experimental treatments included five different levels of heating surface 
temperature (۱۰٥, ۱۱٥, ۱۲٥, ۱۳٥ and ۱٤٥ºC) and two different grain feed rates (۲٫٥ and 
۳ Kg/patch). Two different drying models (the simple exponential model (Lewis, ۱۹۲۱) 
and Henderson and Pabis's model (۱۹٦۱)) were also examined for describing the 
drying data. The obtained results showed that: 
۱- Rapid moisture removal from rough rice was obvious particularly at higher levels of 

heating surface temperature and lower grain feed rate. 
۲- For all levels of heating surface temperature, as the exposure time increased, the 

difference between the grain bulk temperature and the cylinder surface temperature 
decreased. 

۳- Both studied models satisfactorily described the drying behavior of high moisture 
rough rice as indicated from the high coefficient of determination (R²) of the two 
models. However, Lewis's model could be considered most proper for describing 
the drying behavior of rough rice. 

٤- Heating surface temperature of ۱۱٥ºC with grain feed rate of ۳ Kg /patch recorded 
the highest quality of milled rice.  

 
INTRODUCTION 

 
Rice is presently one of the most important grains in the world with one 

fourth of the population totally depending on it as a major stable food. 
Considerable research has been conducted to improve rice milling quality 
through improved cultural practices, and optimization of harvesting and drying 
operations (Lu and Siebnomergen ۱۹۹٥). 

In order to reduce the grain moisture content to the safe storage level 
after harvest, the rough rice is typically dried using convective heated air, 
which is a slow process because heated air at a relatively low temperature 
must be used to avoid or minimize lowering the rice milling quality. The 
convective drying process is normally not able to kill the insects and fungi 
infested rough rice due to the relatively low air temperature. It would be ideal 
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to develop a drying method that can be used for simultaneous drying and 
disinfestations of harvested rough rice with high milling quality. The 
developed method should also be used to preserve the grain from physical 
and chemical changes induced or supported by excess moisture (Abe et al., 
۱۹۹۲; Parti, ۱۹۹۳ and El-Kholy and Tharwat, ۲۰۰۸). 

Heat sterilization and accelerated drying of high moisture rough rice as 
a method of drying and conditioning has been tried through a limited number 
of studies. There is evidence in the literature that, conduction heating of high 
moisture fresh paddy using high temperature for short time, as a method of 
drying and conditioning could be beneficial in terms of rapid drying, improved 
milling quality and possible destruction of microorganisms. This technique 
may be particularly useful to over-com the problem of quality deterioration of 
high moisture rough rice following the mechanical harvest (El-Kholy, ۱۹۹۸). 

The present study aims to test and evaluate the use of high-
temperature short time conduction heating technique for drying and 
sterilization of high moisture rough rice. In addition, the effects of heating 
treatment on the grain quality and milling potential were also investigated 
immediately after the drying process. 
 

MATERIALS and METHODS 
 

Materials:  
Freshly harvested rough rice used for the experimental work was a 

short grain variety (sakha ۱۰۱) which harvested from the experimental farm of 
the Rice Mechanization Center (R.M.C) at Meet El-Dyba, Kafr El-Sheikh 
Governorate during ۲۰۱۲ rice harvesting season.  
Equipment and Test Procedure 

An experimental scale rotary heating unit developed by El-Sahrigi et al. 
(۱۹۹۹) was used for the experimental work. The dryer consists of a rotary 
cylinder (۰٫٦m diameter and ۰٫۲m long ) made of ۱mm galvanized iron sheet 
enclosed by a fixed insulated cylinder (۰٫۸m diameter and ۰٫۳m long). One 
side of the rotary cylinder connected to a driving mechanism consists of 
۰.۱٥m diameter steel flange fixed to the side cover of the rotary cylinder and 
welded to a steel bar riding with a heavy duty ball bearing. A ۰٫٥Kw low 
speed motor with different sizes of bullies was used for power supply and 
speed control of the rotary cylinder. The other side of the rotary cylinder 
serves as an inlet for rough rice samples through a ۰٫۱m diameter center 
hole. The heat treated rice discharged through a performed removable sector 
of the cylinder bottom.  

For heating and temperature control of the conduction heating rotary 
unit, two kW electric resistance heaters were placed at the inner surface of 
the fixed insulted cylinder (between the rotary cylinder and the insulted 
exterior cylinder) to heat the surface of the rotary cylinder. The surface 
temperature of the rotary cylinder could be raised up to ۱۷٥ºC and maintained 
within ± ۱ºC using a precise digital thermostat controlled by an electric 
contactor as shown in Fig. (۱). 

 ۲۹٦ 
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Fig (۱): Schematic diagram for the conduction heating unit 
 
Testing Conditions: 

Levels of treatments  Experimental treatments  
۲۱ ±۱ % (w.b.) Initial grain moisture content  
۱۰٥،۱۱٥،۱۲٥،۱۳٥ and ۱٤٥ºC Heating surface temperature  
۲٫٥ and ۳ kg/ patch  Grain feed rate  

 
Experimental Measurements:  
Determination of rice moisture content: 

The moisture content of the heat treated rough rice samples were 
measured by the standard air oven method. at ۱۳۰ºC for ۱٦h as 
recommended by El-Sahrigi et al. (۱۹۹۹). 
Temperature of the rotary cylinder surface 

The remote-type infra-red spot thermometer model (HT-۱۱) was used 
to measure the rotary cylinder surface temperature during the rotation 
process as shown in Fig. (۲).  
              
 
 
 
 
 
 
 

 
 
 
Fig (۲): The spot type infra red thermometer. 
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Bulk temperature of the heat-treated rough rice: 
The temperature of rough rice bulk heated by the studied heating method 
was immediately measured at the end of each experimental run. The 
discharged rough rice was received in an insulted glass cylinder and the 
sensing prop of a one point temperature meter model (A.W. SPERRY DM-
۸٦۰۰, Taiwan) with rang of ۰ to ٤۰۰ºC was inserted through the rough rice 
bulk until reaching a constant reading as shown in Fig. (۳). 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig (۳): The one point digital temperature meter. 
 
Tests to Evaluate Grain Quality: 

The quality evaluation tests for this study may be assessed as follow: 
۱-Fungal colony counts: 
         The spread plate method recommended by Flannigan, (۱۹۷۷) was used 
to determine the change in fungal colony count in paddy samples after each 
experimental run.  
۲-Grain crack percentage: 
       Grain crack percentage was determined according to the method used 
by (El-Kholy, ۱۹۹۸). For each treatment total of ۱۰۰ grains were manually 
dehusked. The resulting brown rice was inspected using the reflection type 
crack meter.   
۳-Milling tests: 
         The dried rough rice samples at final moisture content level of about 
۱٤٪ ±۱ (w.b.). were used for the milling tests. The milling quality of rough rice 
samples were evaluated in terms of whiteness degree and percentage of 
broken rice. For each test ۱۲٥gm of air-dried rough rice samples was passed 
through a Satake rubber roll husker (model THU۳٥A) with clearance adjusted 
to give about ۹۰٪ brown rice in one pass. The resulting brown rice was 
poured into the polishing chamber of the satake rice polisher model (SKD-
DBKK) which was operated automatically for ۳۰ sec in each test. For 
separating head rice from the broken, a laboratory grader model (TRG-۰٥) 
was utilized. Broken percentage of milled rice was measured for each 
treatment. 

 ۲۹۸ 
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         The whiteness degree of milled rice samples was measured using a 
Kett whiteness meter (model C-۳۰۰) as shown in Fig. (٤). 
 
 
 
 
 
 
 
 
 
 
 
Fig. (٤): The grain whiteness meter 
 
Theoretical analysis of the drying process: 
         To find the most convenient drying models describing the drying 
behavior of rough rice under the studied ranges of the experimental variables 
used for this study, Two different drying models were examined to fit the 
drying data, the simple exponential model (Lewis, ۱۹۲۱) and the modified 
simple exponential model (Henderson and Pabis, ۱۹٦۱).  
The equation representing the simple exponential model was represented as 
follow: 

)exp( tk
MM

MMMR L
eO

e −=
−
−

=
                              ………………. (۱) 

Where: 
MR : Moisture ratio, dimensionless 
        M : Moisture content, (d.b), kg water/kg dry solid.    

        eM : Equilibrium moisture content. 

oM : Initial moisture content, (d.b), kg water/kg dry solid.    

        t : Time, min 

        Lk : The drying constant, min-۱. 
 
While, the equation representing the Henderson and Pabis's model was 
modified to the form: 
 

( )tkaMR H−= exp               ........................ (۲)  
Where: 
MR : Moisture ratio, dimensionless 
t    : Time, m 

Hk : The drying rate constant, min-۱. 

 ۲۹۹ 
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a : Experimental constants, dimensionless. 
 
he moisture ratio is usually expressed as: 
 

eo

e
MM

MMMR −
−=  

 
However, there is no information available about the equilibrium moisture 
content of rough rice in a temperature range of ۱۰٥ to ۱٤٥˚C when the air 
relative humidity is very low. In this case, the rough rice samples will be bone 
dried after prolonged heating under such conditions. There for, for both 
models, the moisture ratio was approximated by dropping the equilibrium 
moisture content term and thus the moisture ratio could be simplified to 
(

oM
M ), as reported by (El-Kholy, ۱۹۹۸; Yaldiz and Ertekin, ۲۰۰۱; Sacilik and 

Unal, ۲۰۰٥ and Doymaz, ۲۰۰٤). 
 

RESULTS AND DISCUSSION 
 

Change in grain moisture content: 
A typical plot showing the change in grain moisture contents as related 

to drying temperature during the conduction heating of high moisture rough 
rice is illustrated in Fig. (٥).As shown in the Figure (٥), rapid moisture removal 
from rough rice was obvious particularly at higher levels of heating surface 
temperature and lower grain feed rate. Also, the reduction rate of grain 
moisture content was higher for the grain feed rate of ۲٫٥ Kg /patch in 
compression with the feed rate of ۳ Kg /patch. This is may be attributed to 
more contacting of grain surface with the heating surface of the rotary 
cylinder which increased the grain bulk temperature and the corresponding 
moisture reduction rate.   
 
 
 
 
 
 
 
 
 
 
 
  
Fig (٥): Change in grain moisture content as related to drying time, at 

different heating surface temperature and different grain feed 
rates. 
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Change in grain bulk temperature  

A typical plot showing the change in grain bulk temperature as related 
to heating surface temperature for both grain feed rates (۲٫٥ and ۳ Kg/patch) 
are illustrated in Fig (٦). As shown in the figure the grain bulk temperature 
was lower during the early stage of heating process and it was increased with 
longer exposure duration. It should be maintained that all treatments followed 
the same pattern One may say that, during the early stage of heating the 
temperature difference between the grain bulk and the heating surface 
temperature is relatively high which causes higher rate of heat transfer from 
the cylinder surface to the grain which cause in turn higher rate of grain bulk 
temperature rise. In general, for all levels of heating surface temperature, as 
the exposure time increased, the difference between the grain bulk 
temperature and the cylinder surface temperature decreased and the heating 
rate also decreased.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig (٦): A typical plot of the change in grain bulk temperature as related 

to drying time.  
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Analysis of thin layer drying based on Lewis's model: 
The values of drying constant (KL) for the simple drying model (۱) which were 
obtained from the exponential relationship between the grain moisture ratio 
(MR) and the drying time (t) are listed in table (۱). 
 
Table (۱): Values of drying constant (KL) for Lewis's model: 
Drying constant (KL) 

Drying temperature, ºC 
Feed rate, (Kg/patch) 

۲٫٥Kg ۳Kg 
۱۰٥ ۰٫۰۱٦۲ ۰٫۰۱٤٦ 
۱۱٥ ۰٫۰۱۸۸ ۰٫۰۱٥٦ 
۱۲٥ ۰٫۰۲۲۹ ۰٫۰۲۰۳ 
۱۳٥ ۰٫۰۳۰۱ ۰٫۰۲٥۱ 
۱٤٥ ۰٫۰۳۸۸ ۰٫۰۳۰۹ 
 
 As shown in table (۱), the drying constant (KL) increased with the 
increase of drying temperature, while it was lower for the grain feed rate of ۳ 
Kg in comparison with the grain feed rate of ۲٫٥ Kg at all levels of cylinder 
surface temperature. These results are in agreement with that obtained by 
(El.Kholy ۱۹۹۸). 
The applicability of Lewis's model in simulating the drying data:  
 Fig (۷) shows the observed and the calculated values of grain moisture 
content at the minimum and maximum levels of drying temperature. The 
results indicated that, Lewis's model can satisfactorily describe the drying 
behavior of rough rice during conduction heating process. The results 
indicated that, Lewis's model describe the drying behavior of rough rice as 
indicated from the high values of coefficient of determination (R²) and low 
values of standard error (SE) as shown in table (۲). 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

 ۳۰۲ 
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Fig (۷): The observed, (obs) and calculated, (cal) moisture content of 

rough rice using the Lewis's model. 
 
Table (۲): Values of coefficient of determination (R²) and standard error 

(SE) for Lewis's model. 

Drying temperature ºC 
۲٫٥ Kg/patch ۳ Kg/patch 

R² S.E R² S.E 
۱۰٥ ۰٫۹۹٥٦ ۰٫٤۹۸٤ ۰٫۹۹٥۲ ۰٫٤۹۰۹ 
۱۱٥ ۰٫۹۹۲۹ ۰٫٦۷٥٤ ۰٫۹۹٤۲ ۰٫٥۷۹۳ 
۱۲٥ ۰٫۹۹٤ ۰٫٦٦۰۷ ۰٫۹۹٥۳ ۰٫٥٤۳٤ 
۱۳٥ ۰٫۹۹۸۹ ۰٫۳۱۳۲ ۰٫۹۹۹۱ ۰٫۲٥٥۳ 
۱٤٥ ۰٫۹۹۷۳ ۰٫٥۲٦٦ ۰٫۹۹۸۳ ۰٫۳۸۰۱ 
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Analysis of grain drying behavior using Henderson and Pabis's model: 
 The value of drying constants (KH) for Henderson and Pabis's model 
which obtained from the exponential relationship between the grain moisture 
ratio (MR) and the drying time (t) are listed in table (۳). 
 
Table (۳): Values of drying constant (KH) for Henderson and pabis's 

model: 
Drying constant (KH) 

Drying temperature, ºC 
Grain feed rate, (Kg/patch) 

۲٫٥Kg ۳Kg 
۱۰٥ ۰٫۰۱۸٤ ۰٫۰۱٦٥ 
۱۱٥ ۰٫۰۲۱٦ ۰٫۰۱۷۷ 
۱۲٥ ۰٫۰۲٥۹ ۰٫۰۲۲۸ 
۱۳٥ ۰٫۰۳۱٤ ۰٫۰۲٦۱ 
۱٤٥ ۰٫۰٤۱٦ ۰٫۰۳۳ 

 
The results in table (۳) showed that, the drying constant (KH) increased 

with the increase of drying temperature, while it was decreased with the 
increase of grain feed rate. 

However, the values of drying constant (A) showed no trend for both 
studied grain feed rate and it was ranged from ۱٫۰۱۳۸ to ۱٫۰٤۲۳ for the feed 
rate of ۲٫٥ Kg and from ۱٫۰۱۲۹ to ۱٫۰۳٦۷ for the feed rate of ۳ Kg with an 
average of ۱٫۰۳۱۷۸ and ۱٫۰۲۹٤۸ for feed rate of ۲٫٥ and ۳ Kg /patch 
respectively, as shown in table (٤)   
 
Table (٤): Values of drying constant (A) for Henderson and pabis's 

model: 
Drying constant (A) 

Drying temperature, ºC 
Grain feed rate, (Kg/patch) 
۲٫٥Kg ۳Kg 

۱۰٥ ۱٫۰۳۷۸ ۱٫۰۳٦۱ 
۱۱٥ ۱٫۰٤۲۳ ۱٫۰۳٦۷ 
۱۲٥ ۱٫۰٤۰٥ ۱٫۰۳۹ 
۱۳٥ ۱٫۰۱۳۸ ۱٫۰۱۲۹ 
۱٤٥ ۱٫۰۲٤٥ ۱٫۰۲۲۷ 
Avr ۱٫۰۳۱۷۸ ۱٫۰۲۹٤۸ 
 
The applicability of Henderson and Pabis's mode in simulating the 
drying data: 

The results indicated that, Henderson and Pabis's model can also 
describe the drying behavior of rough rice as indicated from the high values 
of coefficient of determination (R²) and low values of standard error (SE) as 
shown in table (٥). 
 

 ۳۰٤ 
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Table (٥): values of coefficient of determination (R²) and standard error 
(SE) for Henderson and pabis's model: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (۸): The observed, (obs) and the calculated, (cal) moisture content 

of rough rice using the Henderson and Pabis's model. 

Drying temperature ºC 
۲٫٥ Kg ۳ Kg 

R² S.E R² S.E 
۱۰٥ ۰٫۹۹۷۱ ۰٫٤۳٥٦ ۰٫۹۹٦۷ ۰٫٤۳۷٥ 
۱۱٥ ۰٫۹۹۳۹ ۰٫٦٦٤۸ ۰٫۹۹٥۱ ۰٫۲٦۳٦ 
۱۲٥ ۰٫۹۹٤۷ ۰٫٦٦۰٤ ۰٫۹۹٦۳ ۰٫٥۱٥۲ 
۱۳٥ ۰٫۹۹۸۹ ۰٫۳۱۷٦ ۰٫۹۹۳ ۰٫۲۳۸٥ 
۱٤٥ ۰٫۹۹۹۳ ۰٫٥٤۲۹ ۰٫۹۹۸٦ ۰٫۳٦۱ 
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A comparison study between the two studied models: 
 In general, both studied models could satisfactorily describe the 
drying behavior of high moisture rough rice as indicated from the high levels 
of correlation coefficients (R²) of the two models. However, the Lewis's model 
could be considered most proper for describing the drying behavior of rough 
rice due to more simplicity of this model in calculation and analysis.  
Tests to evaluate grain quality  
Fungi inactivation during conduction heating process: 
 Fig (۹) illustrates the change in fungal mortality level as related to the 
heating surface temperature for different grain feed rates. It was obviously 
showed that, the high temperature conduction heating reduced the fungal 
load in high moisture rough rice in an effective manner. This effectiveness 
was obvious as the heating surface temperature increased and the grain feed 
rate decreased.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig (۹): Change in fungal mortality level as related to cylinder surface 

temperature at different levels of grain feed rates. 
 
Effect of heat treatment on grain crack percentage:  
 The effect of heat treatments on grain crack percentage is presented 
in Fig. (۱۰). As shown in the figure the heat treated rough rice showed a 
fluctuation in grain crack percentage depending upon heating surface 
temperature (Ts) and grain feed rates (FR). At lower levels of cylinder surface 
temperatures, the grain crack percentage was lower. However, the lower 
level of grain feed rate showed higher grain crack percentage in comparison 
with the higher levels, due to more exposure of grains to the heat treatment. 
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Fig. (۱۰): The change in grain crack percentage as related to the heating 

surface temperature for different grain feed rates. 
 
Effect of heat treatment on grain broken percentage: 

The effects of various heat treatments on grain broken percentage are 
summarized in Fig. (۱۱). As shown in the Figure heat-treated rough rice 
showed a reduction in broken percentage as the cylinder heating surface 
temperature decreased and grain feed rate increased. Similar observations 
have been conformed in the past during the high temperature conduction 
heating of high moisture rough rice by several researchers (Abe et al. ۱۹۹۲; 
El-Kholy, ۱۹۹۸ and El-Sahrigi et al. ۲۰۰۰). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (۱۱): The change in grain broken percentage as related to the 

heating surface temperature of different grain feed rates. 
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The reduction in broken percentage of the heat-treated grain exposure 
to lower level of heating surface temperature and higher grain feed rate of ۳ 
Kg/patch  could be attributed to the gelatinization of starch granules and 
cementing part of grain fissures as indicated by (El-Sahrigi et al. ۱۹۹۹). 
Effect of heat treatment on milled rice whiteness: 

As shown in fig (۹), heat-treated rough rice samples yielded milled rice 
slightly yellowish in appearance in comparison with the unheated control 
samples. This change in color could be attributed to the non- enzymatic 
browning and/or the diffusion of coloring pigments of the rice hull and bran to 
the endosperm caused by exposure of the grain to high levels of temperature. 
These results agreed with the results obtained by (Khan et al. ۱۹۷٤  and El-
Kholy ۱۹۹۸). 
In general, the change in grain color was less severs for milled rice produced 
from rough rice samples exposed to lower heating surface temperature, 
higher grain feed rate and shorter exposure time.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure (۱۲): Whiteness degree of heat treated rough rice during 

conduction heating process in comparison with the 
natural dried sample. 

 
CONCLUSIONS 

 
۱- Rapid moisture removal from rough rice was obvious particularly at higher 

levels of heating surface temperature and lower grain feed rate. 
۲- For all levels of heating surface temperature, as the exposure time 

increased, the difference between the grain bulk temperature and the 
cylinder surface temperature decreased. 

۳- In general, both studied models satisfactorily describe the drying behavior 
of high moisture rough rice as indicated from the high coefficients of 
determination (R²) of the two models. However, the Lewis's model could be 
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considered most proper for describing the drying behavior of rough rice this 
may be due to more simplicity of this model in calculation and analysis.  

٤- As the heating surface temperature increased and the grain feed rate 
decreased the fungal mortality level relatively decreased, the grain crack 
percentage increased, the grain broken percentage increased and the grain 
whiteness decreased.   

٥- The heating surface temperature of ۱۱٥ºC with grain feed rate of ۳ Kg 
/patch recorded the highest grain surface sterilization and the best quality 
of milled rice.  
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باس��تخدام  ذات المحت��وي الرط��وبي المرتف��عالتجفی��ف والتعق��یم لحب��وب الارز الش��عیر

 :مجفف دوراني یعمل بنظام التوصیل الحراري المباشر
 و  ۳أحم�����د ث�����روت محم�����د ،  ۲يمحم�����د مص�����طفي الخ�����ول ، ۱أحم�����د محم�����ود معت�����وق

 ٤الشیماء محمود شعبان
 .المنصورةجامعة  -كلیة الزراعة  -قسم الھندسة الزراعیة -الھندسة الزراعیةأستاذ  -۱
 .مركز البحوث الزراعیة -وكیل معھد بحوث الھندسة الزراعیة -۲
 .نصورةالمجامعة  -كلیة الزراعة  -قسم الھندسة الزراعیة -مدرس الھندسة الزراعیة -۳
 .جامعة المنصورة –كلیة الزراعة  -)شعبة ھندسة زراعیة (بكالوریوس علوم زراعیة  -٤
 

 لفت��رات زمنی��ة قص��یرة  المرتفع��ھ تقی��یم ت��أثیر درج��ات الح��رارة اختب��ار وأجری��ت ھ��ذه الدراس��ة بھ��دف 
روكذلك الارز الش��عی تجفی��ف وتعق��یم يعلل بنظ��ام التوص��یل الح��راري المباش��ریاس��تخدام مجف��ف دوران��ي یعم��

  .الضرب لمحصول الارز خصائص علي تأثیرھا
التجفی��ف  عل��ي خمس�ة مس��تویات مختلف��ة م�ن درج��ات ح��رارة س�طح اس��طوانة یبی��ةروق�د اش��تملت المع�املات التج

ت���م ایض���ا اختب���ار ).دفع���ة/ كج���م  ۳و  ۲،٥(ومس���تویین لمع���دل التغذی���ة ) م۱٤٥ºو۱۳٥، ۱۲٥، ۱۱٥، ۱۰٥(
 نموذجین مختلفین من معادلات التجفیف

 )Lewis's model – Henderson and Pabis's model  ( حنی�ات التجفی�ف والتنب�ؤ وص�ف منف�ي
  .التجفیف عملیة بالمحتوي الرطوبي للحبوب اثناء

 : تلخیص النتائج المتحصل علیھا كالآتي وقد امكن
سریع للمحتوى الرطوبي للحبوب عند المستویات المرتفعة م�ن درج�ات الح�رارة المس�تخدمة انخفاض  لوحظ -۱

 .والمنخفضة من معدل التغذیة
بزیادة زمن التجفیف انخفض الفرق بین درجة حرارة سطح اسطوانة التجفیف ودرجة حرارة الحبوب وذل�ك  -۲

 .عند جمیع مستویات الحرارة التي تم دراستھا
عادلتین المستخدمتین منحنیات التجفی�ف بدرج�ة مرض�یة وھ�ذا یتض�ح م�ن مع�املات الارتب�اط ملت كلتا اوصف -۳

ھ�و الاكث�ر ملائم�ة لوص�ف منحنی�ات التجفی�ف ل�لارز  Lewis's modelالعالیة لكلا منھما ومع ذلك یعتبر 
 .باستخدام ھذا النموذج الشعیر ویرجع ذلك لبساطة اجراء العملیات الحسابیة والتحلیلات

م بینم�ا زادت درج�ة التعق�یم باس�تخدام º ۱۱٥و ۱۰٥ربت خصائص الج�ودة ب�ین ك�لا م�ن درجت�ي ح�رارة تقا -٤
 ۲٤دفع�ة ل��زمن/كج��م  ۳م عن��د مع�دل تغذی�ة º ۱۱٥ول��ذلك ت�م اعتب�ار درج��ة ح�رارة .م º ۱۱٥درج�ة ح�رارة 

 . للحصول علي اعلي جودة لخصائص الضرب وتعقیم الحبوب للمتغیرات المثليدقیقة 
 

 البحث قام بتحكیم

  
 

 
 

 جامعة المنصورة –كلیة الزراعة   یاسرمختار الحدیدى / د .أ
 قناه السویسجامعة  – كلیة الزراعة عبد الحق رضوان فشری/ د .أ

 ۳۱۰ 


	أجريت هذه الدراسة بهدف اختبار وتقييم تأثير درجات الحرارة المرتفعه  لفترات زمنية قصيرة  ياستخدام مجفف دوراني يعمل بنظام التوصيل الحراري المباشرعلي تجفيف وتعقيم الارز الشعيروكذلك تأثيرها علي خصائص الضرب لمحصول الارز.
	وقد اشتملت المعاملات التجريبية علي خمسة مستويات مختلفة من درجات حرارة سطح اسطوانة التجفيف (105, 115 ,125, 135و145ºم) ومستويين لمعدل التغذية (2,5 و 3 كجم / دفعة).تم ايضا اختبار نموذجين مختلفين من معادلات التجفيف
	(Lewis's model – Henderson and Pabis's model ) في وصف منحنيات التجفيف والتنبؤ بالمحتوي الرطوبي للحبوب اثناء عملية التجفيف.
	وقد امكن تلخيص النتائج المتحصل عليها كالآتي :
	1- لوحظ انخفاض سريع للمحتوى الرطوبي للحبوب عند المستويات المرتفعة من درجات الحرارة المستخدمة والمنخفضة من معدل التغذية.
	2- بزيادة زمن التجفيف انخفض الفرق بين درجة حرارة سطح اسطوانة التجفيف ودرجة حرارة الحبوب وذلك عند جميع مستويات الحرارة التي تم دراستها.
	3- وصفت كلتا المعادلتين المستخدمتين منحنيات التجفيف بدرجة مرضية وهذا يتضح من معاملات الارتباط العالية لكلا منهما ومع ذلك يعتبر Lewis's model هو الاكثر ملائمة لوصف منحنيات التجفيف للارز الشعير ويرجع ذلك لبساطة اجراء العمليات الحسابية والتحليلات باستخدا...
	4- تقاربت خصائص الجودة بين كلا من درجتي حرارة 105 و115 ºم بينما زادت درجة التعقيم باستخدام درجة حرارة 115 ºم .ولذلك تم اعتبار درجة حرارة 115 ºم عند معدل تغذية 3 كجم /دفعة لزمن24 دقيقة للمتغيرات المثلي للحصول علي اعلي جودة لخصائص الضرب وتعقيم الحبوب.

