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Introduction. Drying at the very beginning of the continuous process of processing 

cotton raw materials is aimed at reducing the moisture content of cotton raw materials to 

the values recommended by the technological regulation, achieving this will ensure 

reliable and efficient operation of subsequent cleaning equipment. Therefore, drying of 

cotton raw materials is one of the main and necessary operations of the technological 

process. There are many known ways to dry cotton material. For the drying of raw cotton, 

mainly convective method is currently used, wherein the raw cotton is heated by 

atmospheric air or its mixture with combustion products in a heat generator of natural 

gas or other fuel. The convective method is used for both local and foreign drying of 

cotton raw materials[1]. 

II. Methodology & empirical analysis. Heat entering the drying chamber is spent 

on the following: 

- to evaporate moisture in cotton; 

- to combine with a drying agent; 

- cotton coming out of drums; 

transport of dried cotton; 

- Part, to the narrator who surrounds him. 

The amount of heat spent on evaporating moisture is determined, J/ hour: 

1 1( '' )nsteam vQ W i C T= −    (1) 

here: 

steamW - the amount of evaporated moisture, (kg/hr); 

2''ni t−  And 2   - of the outgoing steam in the hall 

heat  saving, which 3

2'' 2491 10 1968 ,ni t=  +   is equal to (J/kg); 

vC  – is the thermal capacity of water in the material, = 4187 J/kg∙ grad. is equal to 

.𝐶𝑣 

              1T  - Initial material temperature,   ℃ 

 1 𝑘𝑔 The specific heat spent on evaporation of moisture is equal to ,[J/kg]: 

1
1 1( '' )

team

v

s

n

Q
q i C T

W
= = −    (2) 
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 The heat spent on joining with the drying agent is determined,[J/kg ]; 

2 2 2 0(944,83 1,97 ) ( )outQ L d t t= +   −    (3) 

 here: outL  - outgoing air consumption, kg/h; 

2(944,83 1,97 )d+   - the quoted heat capacity of the outside air [J/kg∙ grad]. 

 Specific heat consumption, [j/kg]: 

2
2 2 2 0(944,83 1,97 ) ( )out

steam

Q
q L d t t

W
= = +   −    (4) 

 Heat consumption on the cotton entering the drums is determined. [J/kg]; 

3 2 2 2 1( )Q G c T T=   −    (5) 

 here: 2c  - heat capacity of outgoing cotton,[J/kg ∙grad ]; 

 2 1T T−  - temperature of cotton raw materials entering and leaving the drying drum, 
oC  

Specific heat consumption, [j/kg]: 

3 2 2 2 1
3

( )

steam steam

Q G c T T
q

W W

  −
= =   (6) 

 

Heat spent on transporting dried cotton[J/hour]; 
'' '

4 ( )tr tr tr trQ G c t t=  −   (7) 

here: trG - Transport weight when the dryer runs for 1 hour, [J/kg grad]; 

       '

trt  and ''

trt  - the temperature before and after drying in transport, .℃ 

Specific heat consumption, [j / kg]; 
'' '

4
4

( )tr tr

ms

tr

steam t a

r

e

tG c t tQ
q

W W

 −
= =    (8) 

Heat expenditure on drum surrounder, [J/hr ] 

 (9) 

here: F- Special surface of the barrier areas of the dryer, m2 

   tout- the air temperature in the dryer,℃ 

   Tout - the ambient temperature in the workshop,℃ 

   K- coefficient of heat transfer through separate surfaces (J/m2 ∙soat 

grad);∙ 

Specific heat consumption, [J/kg]; 

int5
5

[ ( )]

steam steam

er outK F t tQ
q

W W

  −
= =


   (10) 

In the process of operation, heat can escape in a variety of ways (air leakage through 

passages, vents, etc.), which are not taken into account due to the fact that it is very 

difficult to detect[2]. 

If such a heat consumption Q6 If it is taken into account, then the total heat 

consumption of the dryer will be equal to: 

1 2 3 4 5 6Q Q Q Q Q Q Q= + + + + +  
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The specific cost of heat loss is summed up: 

1 2 3 4 5 6q q q q q q q= + + + + +  

Only Q1 heat is consumed per drying process. The useful operating coefficient of 

the drying equipment is the amount of heat spent on evaporation of 1 kg of cotton in the 

percentage of the total consumed heat consumption, and it is determined as follows: 

1 100%
q

q
 = 


 

The distribution of heat consumption on the drying drum 2SB-10 when the 

temperature of the hot air transmitted to the drying drum is 300 ℃ and the temperature 

of the hot air flowing out of the drum is 100 (Fig. 1).0C 

 

 
Figure 1. Diagram of the distribution of heat consumption in a drying drum of 2SB-10 

 

As can be seen from this diagram, the expenditure of heat on useful work is 41%, 

i.e. on heating and evaporation of water (6+35%); most of the remainder is spent on 

useless work, going out along with the treated air (M: Analytical account of the drying drum) 

III. Results. For the analytical calculation of the drying drum 2SB-10 on the basis of 

the following conditions, the following initial data should be provided: working yield on 

wet cotton raw materials 10 t/h; initial moisture of cotton raw materials W1=16%, moisture 

after drying W2=10%; outside air indicators: outside air temperature t0=10 °C; air storage 

d0=5 g/kg dry air. Air temperature supplied to the drying drum t1=200 °C, air temperature 

leaving the drying drum t2=100 °C, storage of air going out of the drum d2=27 g/kg dry 

air: The temperature of cotton raw material entering  the drying drum is T1=20 °C, and 

the temperature of the cotton raw material going out of it  is T2=60 °C. 

The amount of moisture when steaming in 1 hour from a drying drum: 
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1 2
1

1

16 10
10000 517,24

100 100 16
nam

W W
W G

W

− −
=  =  =

+ +
 kg/hr 

The amount of cotton that dries out of the drying drum: 

2
2 1

1

100 100 10
10000 9482,759

100 100 16

W
G G

W

+ +
=  =  =

+ +
  kg/hr 

The amount of dry air that is spent on evaporating 1 kg of moisture: 

2 0

1000 1000
45,45

27 5
l

d d
= = =

− −
 kg/steam.nam∙ 

In this:  0 1 5d d= = g/kg dry air. 

Total consumption of dry air: 

45,45 517,24 23508,6namL l W=  =  =  kg/hr 

 Volume of total humid air:  

 23508,6 0,854 20076,3kelV L =  =  =  m3/hr, 

 here: kel -  Quoted volume, m3/kg rate. air. 

              ( 0

0 20t C= and 0 5d =  g/kg dry. air. kel =0,854 m3/kg of land. air) 

 Selecting a ventilator based on the total volume value of the air found, when 

choosing it must definitely take into account the resistance of the airway. 

 

I. Specific heat consumption required to evaporate moisture: 

1 1 2687800 4187 20 2604060 2604,06( '' )n vq i C T −= −  ==  = kJ/kg , 

at this place: 3

22491 10 1968 2491000 1968 100 2687800''ni t + ==  = +  J/kg, 

 The total amount of heat spent on evaporating moisture is as follows: 

 1 1 2604,06 517,24 1346928namQ q W = ==   J/hr. 

 

 II.Specific heat consumption of hot air exiting the drying drum: 

( ) ( ) ( )2 2 2 0994,83 1,97 45,45 994,83 1,97 27 100 20 3810982 /

3810,982 / .

( )chiqq L d t t J kg

kJ kg

= +   − =  +   − = =

=
 

 Total loss of heat. 

 2 2 3810,982 517,24 1971198namQ q W=  =  = J/hr. 

 

 III.The specific heat expended on the cotton-cotton that is drying out of the drying drum 

(6) is the formula: 

2 2 2 1
3

'

( )

bug

G c T T
q

W

  −
=     

 We determine in advance the amount of heat: 

2
2

2

100 100 1,6 104,19
1,835

100 100 10

c BC W C
C

W

 +   +
= = =

+ +
kJ/kg. degree 

where: cC =1.6 kJ/kg. grad.  Without it 
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3

94,82 1,835
(60 20) 1345,8

517,24
q


=  − =  kJ/kg. 

 The amount of heat contained in the drying cotton raw material: 

  3 3 1345,8 517,24 696103,5steamQ q W = ==   kJ/hr. 

 We take the drying drum to heat up, that is, equal t0 =0, since the consumption of 

the amount of heat is small in order to select the desired order. The specific heat lost in 

the transmission of a 2SB - 10 drying drum through internal barriers is , while the 

coefficient of heat transfer is K=3.36 kJ/(m2 / h∙grad.) is equivalent to 

  IV.The specific heat consumption is calculated by the following formula: 
'

1 0
5

( ) 160,5 3,36
(70 20) 52,13

517,24steam

K F t t
q

W

  − 
= =  − =  kJ/kg 

 here: F-The drying is the surface of the inner working chamber of drum, 

  He is F=160,5 m2   equal 

               1t - Average temperature of the drying drum 

  Total heat consumption  

Q5=q5Wsteam’= 5 5 52,13 517,243 26964steamQ q W = ==   kJ/hr 

 

V. The total consumption of heat is determined as:   

1 2 3 4 5 1346928 1971198 696103,5 0 26964 4041193Q Q Q Q Q Q= + + + + = + + + + =  kJ/hr. 

  

 

VI. The total loss of specific heat spent on 1kg of moisture separation is determined 

as follows. 

2604,06 3810,98 1345,8 0 52,1 7812,9q = + + + + =  kJ/kg. 

 Then we find the Full Name of the drying equipment as follows:  

%3.33100
9.7812

06.2604
%1001 ===

q

q
  

 or 

 

%3.33100
4041193

1346928
%1001 ===

 Q

Q
  

Drum dryers of type 2SB-10, which are currently used in cotton mills, have serious 

drawbacks. For the direct drying of cotton raw materials, the heat consumption of drying 

kits is only 35-40%, the residual heat mainly consumed to heat the tuner dryer and 

discharged into the atmosphere with spent drying material, polluting the environment. 

In this case, due to dirt and dampness, it is almost impossible for the dryer to recycle the 

feedstock. Based on the results of experiments at cotton ginning enterprise, the full name 

of the drying equipment is 30-40%. It would be desirable to use the indicator 50% or more 

in fuel consumption. 
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IV. Conclusion. To increase the cost-effectiveness of drying cotton raw materials in 

cotton cleaning plants, energy consumption should be used wisely. To do this, it is 

desirable to first study the heat consumption of the drying device. At the latter stage, a 

special role is played by the moisture content of the raw material. 

 

V. References 

1. П.Парпиэв, М.Ахматов, А.Қ.Усманқулов, М.Муминов. “Пахта хом 

ашёсини қуритиш”. Дарслик.- Т.: Чўлпон, 2009 

2. Ф.Б. Омоновнинг умумий таҳрири остида тайёрланган. “Пахтани 

дастлабки ишлаш” бўйича справочник (маълумотнома).  Т.: Ворис, 2008. 

3. А.П. Парпиэв, М.А.Ахматов Толали материалларни қуритиш ва намлаш 

фанидан о’қув – услубий мажмуа. Т.: ТТЕСИ, 2011. 

4. A.O.Dedaxanov. Moisture distribution during the cotton raw material drying 

process // Neo Science Peer Reviewed Journal, Volume 26, October – 2024, p. 22-27. ISSN 

:2949-7701. (SJIF 2024: 6.784). 

5. A.O.Dedaxanov. Dry cotton in cotton cleaning enterprises, fiber wetting 

technique and technology // Web of Technology: Multidimensional Research Journal, 

Volume 2, Issue 10, October 2024, 2938-3757, p. 44-46. (IFSIJ JIF: 7.425). 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
282 

Vol. 10, Issue 4                                                                                                                                          www.niet.uz 
       2025 

C O N T E N T S 

TECHNICAL SCIENCES: COTTON, TEXTILE AND LIGHT INDUSTRY 

Saloxiddinova M.  
3 

Improving the separator design to prevent cotton fiber loss. 

Juraeva G. 
9 

Optimizing cotton fiber quality during the production process. 

Mamadaliev F. 

16 Analysis of problem in the aerodynamic system of cottonseed lintering 

equipment in cotton processing plants. 

Kozokov S. 

23 Conducting experiments with newly designed saw gin ribs in the cotton 

cleaning process for different cotton varieties. 

Usmonov I., Abdullajonov S. 

30 Methods and results for determining the parameters and operating modes 

of irradiating watermelon seeds with ultraviolet rays. 

Majidov A. 

36 Theoretical foundations of the technological parameters of a straight-flow 

fiber separation device. 

Rahmatova S. 

44 Scientific approach to considering properties in the design of garments 

made from knitted fabrics. 

Rahmatova S. 
48 

Technology for obtaining knitted fabrics from various raw materials. 

Turaboyev G. 

54 Methodology for determining the tribotechnical properties of structural 

materials interacting with raw cotton. 

TECHNICAL SCIENCES: AGRICULTURE AND FOOD TECHNOLOGIES 

Khurmamatov A., Boyturayev S. 
58 

Results of industrial water treatment from mechanical impurities. 

Khurmamatov A., Alimardonov Kh., Akhmedova K. 

65 Two-stage installation for deep air purification from fine-dispersed solid 

particles. 

Mamatusmonova D., Mamatov Sh. 

73 Technical characteristics of the use of vibrating conveyors for drying rosa 

caninas. 

Toshboyeva S., Dadamirzayev M. 
79 

Physicochemical properties of a functional sauce for fish canned products. 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
283 

Vol. 10, Issue 4                                                                                                                                          www.niet.uz 
       2025 

Saribayeva D., Maxmudova D. 
83 

Study of protein–lipid composition in food products. 

Gulomkhojaeva N., Zokirova M. 

88 Study of polyphenolic compounds in jujube (ziziphus jujuba mill.) grown in 

Uzbekistan. 

Gulomkhojaeva N., Zokirova M. 

94 Investigation of the amino acid composition in black and white mulberry 

(morus nigra l. and morus multicaulis perr.) varieties. 

Kadirov A., Vokkosov Z. 

101 New technology for growing microorganisms of the bacillus sp, rhizobium 

sp, azotobacter sp. 

Rakhimova G. 

107 
Development of an effective technology for producing soy milk from local 

soy raw materials, studying its composition and physical and chemical 

properties 

CHEMICAL SCIENCES 

Khabibullaev J., Shomurotov Sh. 

112 Oxidation of various cellulose containing materials using the HNO₃/H₃PO₄–

NaNO₂ system. 

Nuritdinov A., Abdullaev O. 
122 

Technical parameters and energy efficiency of an oil sludge processing unit 

Okhundadaev A.  

127 Study of the effect of various factors on the synthesis of vinyl esters of wine 

acids 

Usmonova Z. 

133 Effectiveness analysis of thermally and steam activated plum seed 

adsorbents 

Kaxarova M.  

139 Technological scheme for extracting naphthalene from pyrolysis oil by the 

extraction (phase separation) method 

Oribzhonov M., Bektemirov A., Arislanov A., Azizov V. 

143 Method for producing biosuperphosphate fertilizers containing humic 

compounds 

Erkinov R., Soliyev M., Arislanov A.  

151 Synthesis of sulfur containing organic compounds by reaction of thiol-en 

and thiol-in 

Yusupov M., Nuritdinov A. 
156 

Elemental analysis of carboxyl-modified copper phthalocyanine pigment 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
284 

Vol. 10, Issue 4                                                                                                                                          www.niet.uz 
       2025 

Nuritdinov A. 

162 Thermal analysis of carboxyl-modified cobalt and calcium metal 

phthalocyanine pigments 

Isakov B. 

168 Development and study of an anti-caking additive to improve the physico-

mechanical properties of ammonium nitrate 

TECHNICAL SCIENCES: MECHANICS AND MECHANICAL 

ENGINEERING 

Gulamova D., Bobokulov S., Eshonkulov E. 

173 Resistance and voltage anomalies above 200k bscco synthesized by solar 

technology 

Kutbidinov O., Abdullabekov D., Usmonov D., Xushbakov M. 

182 Analytical and experimental model for assessing the depreciation rate of 

transformer oil based on physicochemical factors 

Obidov A., Abdurasulov A. 
188 

Basis of implementation of resource-effective shaft production 

Utaev S. 
193 

Calculation of oil change intervals in diesel-based gas engines 

Isomiddinov A. 

200 Derivation of differential equations for spindle oscillation in a system of 

rectangular coordinates 

Dedakhanov A.  
209 Determination of fuel consumption for drying cotton raw materials 

Atambaev D.  

215 
Difference of the individual yarns in the composition of a wrapped yar on 

the quality of the yar and determination of acceptable values of the main 

factors affecting their production 

Rokhmonov D., Sulaymonov J. 

224 Development of a control algorithm for a smart irrigation system based on 

soil moisture and meteorological data 

Mamakhonov A., Khikmatillaev I. 

227 Modeling of a vibratory cleaning device with cosinosoidal and sinusoidal 

shapes in matching the longitudinal and transverse cutting surface 

Soliyev A. 

239 Theoretical study and characteristics of yarns in the production of circular 

knit fabrics 



Scientific and Technical Journal of NamIET ISSN 2181-8622 

 

 
285 

Vol. 10, Issue 4                                                                                                                                          www.niet.uz 
       2025 

Nomanov M. 

246 With improved blade mixer results of research work on the development of 

the 5lp linter 

Lastochkin P. 

259 The influence of carding parameters optimization on the useful time 

coefficient of a rotor spinning machine 

Mirzaakbarov A. 
260 

Improving the efficiency of the ginning process to enhance fiber quality 

ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION 

Abdumanonov A. 

265 Enhancing the methodology for applying intelligent control systems in the 

teaching of technical sciences 

Makhmudov Z. 
271 

Increasing students' activity and knowledge level using test assignments 

ECONOMICAL SCIENCES 

Sarimsakov B., Mirzabdullayev R. 

275 The role of contemporary HR technologies in improving business 

performance 

 


