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Annotation

Thermal drying is one of the most energy-intensive processes in the entire technological chain
of processing mineral fertilizers and is a necessary process to achieve the desired quality of
finished products. The cost of thermal drying is 10% of the total cost of processing. In such
conditions, it remains an urgent task to create highly efficient, energy-saving drying regimes
and to solve drying apparatuses, first of all, by regulation and optimization of heat exchange
Processes.
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Introduction

It is known that the drying process of materials depends on its humidity, the size of the material
particles and the way they move in the drum, the hydrodynamic conditions of the movement
of the particles with the drying agent, and the environmental parameters. The combination of
these factors determines the conditions of the drying process.

Research object and method.

It is known that there are two types of heat exchange in a drum dryer - contact and convective
methods. However, a large amount of heat transferred to the dried material is carried out by
convective heat exchange. The amount of heat transferred to the material being dried in a drum
dryer by convective method is up to 20 times higher than the amount of heat transferred by
contact method. The intensity of convective heat transfer in a drum dryer, in turn, directly
depends on the opening of the particle surface [1-3]. The more the material spreads over the
surface of the drum, the greater the surface area of the particles exposed to convective heat
exchange. Summarizing the above, we see that The drying efficiency of mineral fertilizers in
a drum dryer depends significantly on the uniformity and surface of the dried material film
falling from the nozzles of internal drum devices. The main purpose of internal devices of the
drum is to ensure the scattering of particles across the section of the drum.Based on the above,
in order to intensify the drying process of superphosphate fertilizer and increase the heat
exchange surfaces, a constructive scheme of the nozzle forming heat exchange surfaces was
developed and a laboratory copy of the dryer was created. Figure 1 shows an overview of the
experimental setup [4-9].

The principle of operation of the dryer is as follows:The product is transferred to the dryer
through the hopper (1). A hatch (2) is installed in the lower part of the bunker (1), which
performs the function of measuring the product to be dried. When the product enters the dryer,
it moves due to the angle of inclination of the dryer relative to the plane and the rotation of the
drum, and passes between the nozzles (4) installed in the inner body of the dryer (3) in a zigzag
manner. The blade-like surface of the nozzle carries the product to be dried up along the
diameter of the drum (5), and when it reaches its highest point, the product flows down the
nozzle blades [10-15].

Figure 1. General view of the drum dryer. 1-dryer body; 2nd base; 3-fan; 4-calorifer; 5th nasadka; 6-electric
motor; 7th reducer; 8th base roller; 9th product hopper; 10-electronic pressure gauge; 11th anemometer; 12-
electronic thermometer; 13th LATR; 14th smoke pipe; 15th product discharge hopper.
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The fact that the nozzle is installed in the inner body at an inclined angle relative to the
horizontal axis of the dryer ensures an increase in the heat exchange surface. This, in turn,
increases the opportunity to use the entire working surface of the dryer. The heat agent is
transferred through the heater (6) installed in the product inlet part of the dryer. The product
and the heat agent are in contact during the flow down and down the nozzle of the dryer. The
product, which has undergone complete heat exchange process, is discharged from the
discharge part (15) of the dryer. Among other technical measures designed to expand the
curtain area, the checkerboard arrangement of the nozzles and the scalloped edge of the nozzle
are used [16-20].

Research results

The following limits of variable factors for conducting research are the installation angle of
the nasdka relative to the horizontal axis of the drum b=15 30 and 450, The speed of the heat
agent coming out of the radiator y= 1.4+14.2 m/s, The device's efficiency Qunm =0.18+0.46
kg/s, The angle of inclination of the dryer drum to the plane a=3+10% , the frequency of
rotations of the dryer drum is set n=2+4 revolutions/min. Experimental studies were conducted
in two stages on the influence of the proposed design of the device nozzle on the hydraulic
resistance and its dependence on the heat exchange surface.

The following limits of variable factors for carrying out studies, the slope of the part of the
discharge of the material of the nasdka R=15; 30 and 450, the number of heat exchange zones
Is 5, the number of nozzles in one row is 5 (the nozzles are arranged in a checkerboard row by
zone), the speed of the heat agent (air) coming out of the radiator is y= 1.4+14.2 m/s, the
operation of the device productivity Qunm =0.18+0.46 kg/s, the angle of inclination of the
dryer drum relative to the plane a=2.24gr (according to the technological regulation), the
frequency of rotations of the dryer drum was set n=4 revolutions/min. From the JM-510
electronic measuring device in the experimental determination of hydraulic resistance [21-35].
A sample of experimental results is presented in Figure 6.
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Figure 2. Dependence of hydraulic resistance on gas velocity (Q=0.18 kg/s).
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1-the slope of the material pouring part of the nozzle R=150; 2-slope of the material pouring
part of the nasdka R=300; 3-the slope of the material pouring part of the nasdka R=450

2- the graphical relationships presented in the pictures can be expressed by the following
regression equations determined by the method of least squares;
The slope of the material pouring part of the nasdka is R=150

y =1.037x2 + 0.3127x - 0.7683 R2=0.9999 (12)
y =1.1507x2 + 0.0772x + 0.1076 R2 =0.9999 (13)

y = 1.3233x2 - 0.3806x + 0.7827 R2 =0.9987 (14)

The slope of the material pouring part of the nasdka is R=300

y = 1.8813x2 - 0.2381x + 0.3982 R2=0.9971 (15)

y = 2.1493x2 - 0.5588x + 0.8606 R2 = 0.9846 (16)

y = 2.1493x2 - 0.5588x + 0.8606 R2=0.9923 (17)
The slope of the material pouring part of the nasdka is R=450

y =2.7308x2 + 0.0846x + 0.1638 R?=0.9871 (18)
y =2.7308x2 + 0.0846x + 0.1638 R? =0.9924 (19)
y =2.9072x2 - 0.2993x + 0.682 R2 = 0.9904 (20)

Summary

The nozzle design of the drum dryer used in the fertilizer production, its performance
parameters, the nozzle system with different designs were analyzed, and the improved design
of the nozzle was determined based on the analysis. It was recommended to have two parts.
The proposed design of the nozzle was used in real production conditions and it was
experimentally determined that it fully meets the requirements of the technological regulation
[36-48]. Based on the systematic analysis of the constructions of different nozzles installed on
drying drums using the MATLAB program, the advantage of the two-part nozzle was justified
and its main parameters were determined. The optimal dimensions of the installation of the
two-part nozzle and the parameters that increase the filling coefficient of the drum surface
were determined based on them. The hydraulic resistance of the gas velocity in the drying
drum was found to optimize the granulometric composition of the fertilizer when using a two-
part nozzle.

References

1. Ergashev, N., & Halilov, I. (2021). Experimental determination length of liquid film in
dusty gas cleaner. Innovative Technologica: Methodical Research Journal, 2(10), 29-33.

2. Karimov, I., & Halilov, I. (2021). Modernization of the main working shovels of the
construction mixing device.

DR ES



8th - International Conference on Research in Humanities, Applied Sciences and Education

https://conferencea.org Nov. 30th 2022

3. Ergashev, N. A., Davronbekov, A. A., Khalilov, I. L. C., & Sulaymonov, A. M. (2021).
Hydraulic resistance of dust collector with direct-vortex contact elements. Scientific
progress, 2(8), 88-99.

4. lkromali, K., & Ismoiljon, H. (2021). Hydrodynamics of Absorption Bubbling Apparatus.
bromterens Hayku u paktukw, 7(11), 210-2109.

5. Ergashev, N., Ismoil, K., & Baxtior, M. (2022). Experimental determination of hydraulic
resistance of wet method dushanger and gas cleaner. American Journal Of Applied Science
And Technology, 2(05), 45-50.

6. Karimov, I., Xalilov, I., Nurmatov, S., & Qodirov, A. (2021). Barbotage absorbation
apparatus. Barqgarorlik va yetakchi tadgigotlar onlayn ilmiy jurnali, 1(5), 35-41.

7. Rasuljon, T., Voxidova, N., & Khalilov, I. (2022). Activation of the Grinding Process by
Using the Adsorption Effect When Grinding Materials. Eurasian Research Bulletin, 14,
157-167.

8. AxynbOaes, A., & Myiinunos, A. (2022). OnpeneneHre MOIIHOCTH POTOPAa B POTOPHO-
0apabanHoM ammapate. Yosh Tadgigotchi Jurnali, 1(5), 381-390.

9. Tojiev, R., Alizafarov, B., & Muydinov, A. (2022). Theoretical analysis of increasing
conveyor tape endurance. Innovative technologica: methodical research journal, 3(06),
167-171.

10.Askarov, X. A., Karimov, I. T., & Mo’Ydinov, A. (2022). Rektifikatsion jarayonlarining
kolonnalarda moddiy va issiglik balanslarini tadgig qilish. Oriental renaissance:
Innovative, educational, natural and social sciences, 2(5-2), 246-250.

11.Sadullaev, X., Muydinov, A., Xoshimov, A., & Mamarizaev, |. (2021). Ecological
environment and its improvements in the fergana valley. Bapkapopnuk Ba eTakun
TaAKUKOTJIAp OHJIaiH niamuii skyprau, 1(5), 100-106.

12 MyiinunoB, A. (2022). DkcrnepuMEHTaIbHOE HCCIICAOBAHUE 3aTpaT DJHEPIUU Ha
nepememmuBanue. Yosh Tadgiqotchi Jurnali, 1(5), 375-380.

13.Axynb0aeB, A., & Myiigunos, A. (2022). YpaBHeHHSs IBUKCHHS TUCIIEPCHOTO MaTepraia
B poTopHO-OapabanHom ammapare. Y0osh Tadgigotchi Jurnali, 1(5), 368-374.

14.Axmadjonovich, E. N., Obidjon o‘gli, X. A., & Abdugayum o'g'li, A. M. (2022).
Industrial application of dust equipment in the industrial wet method with contact elements
and experimental determination of its efficiency. American Journal of Applied Science
and Technology, 2(06), 47-54.

15.Ergashev, N. A., Mamarizayev, |. M. O., & Muydinov, A. A. O. (2022). Kontakt elementli
ho ‘I usulda chang ushlovchi apparatni sanoatda go ‘llash va uning samaradorligini
tajribaviy aniglash. Scientific progress, 3(6), 78-86.

16.Ergashev, N. A., Xoshimov, A. O. O. G. L., & Muydinov, A. A. O. (2022). Kontakt
elementi uyurmali ogim hosil giluvchi rejimda ishlovchi ho ‘1 usulda chang ushlovchi
apparat gidravlik garshilikni tajribaviy aniglash. Scientific progress, 3(6), 94-101.

2Twm <




8th - International Conference on Research in Humanities, Applied Sciences and Education

https://conferencea.org Nov. 30th 2022

17.AxynbaeB, A. A., & Myiinunos, A. A. Y. (2022). 3aTtpaTbl MOIIHOCTH Ha MOACPKAHKIE
CJIOSl MaTepHalla B KOHTaKTHOM cymmike. Universum: texunueckue Hayku, (6-1 (99)), 49-
53.

18.Alizafarov, B., Madaminova, G., & Abdulazizov, A. (2022). Based on acceptable
parameters of cleaning efficiency of a rotor-filter device equipped with a surface contact
element. Journal of Integrated Education and Research, 1(2), 36-48.

19.Abdulloh, A. (2022). Ho ‘1 usulda chang ushlovchi va gaz tozalovchi qurilmada gidravlik
garshilikni tadqiq etish. Yosh Tadgiqgotchi Jurnali, 1(5), 246-252.

20.Ergashev, N. A., Abdulazizov, A. A. O., & Ganiyeva, G. S. Q. (2022). Ho ‘1 usulda chang
ushlovchi apparatda kvarts qumi va dolomit changla-rini tozalash samaradorligini tadqiq
gilish. Scientific progress, 3(6), 87-93.

21.Axmadjonovich, E. N., Abdugaxxor o'g'li, A. A., & Mahmudjon o'g'li, I. M. (2022).
Determination of Efficiency for Cleaning Quartz Sand and Dolomite Dust in A Wet
Method Dust Cleaning Machine. Eurasian Research Bulletin, 9, 39-43.

22.Khoshimov, A., Abdulazizov, A., Alizafarov, B., Husanboyev, M., Xalilov, ., Mo’ydinov,
A., & Ortigaliyev, B. (2022). Extraction of caprolactam in two stages in a multiple-stage
barbotation extractor. Conferencea, 53-62.

23.Mukhamadsadikov, K. J., & ugli Ortikaliev, B. S. (2021). Working width and speed of the
harrow depending on soil resistivity. Web of Scientist: International Scientific Research
Journal, 2(04), 152-158.

24 Myxamancaaukos, K., Optukamues, b., FOcyos, A., & Aoaynarroes, X. (2021). IlTupuna

3axBaTa MW CKOPOCTH JABMIXCHHA BBIPABHUBATCIA B 3aBUCHUMOCTH  YICJIBHOIO
compoTuBJIeHUs ouBbl. 30ipHUK HaykoBuX mpaib SCIENTIA.

25.Axunboev, A., Muxamadsodikov, K., & Qoraboev, E. (2021). Drying sludge in the drum.
Bargarorlik va yetakchi tadgigotlar onlayn ilmiy jurnali, 1(5), 149-153.

26.Mukhamadsadikov, K., & Ortigaliyev, B. (2022). Constructive Parameters of Earthquake
Unit Before Sowing. Eurasian Journal of Engineering and Technology, 9, 55-61.

27.Mukhamadsadikov, K. J. (2022). Determination of installation angle and height working
body of the preseeding leveler. American Journal Of Applied Science And Technology,
2(05), 29-34.

28.Axunboev, A., Muxamadsodikov, K., Djuraev, S., & Musaev, A. (2021). Analysis of the
heat exchange device complex in rotary ovens. Bargarorlik va yetakchi tadgigotlar onlayn
ilmiy jurnali, 1(5), 127-132.

29.Anumaros, b. A., Cagymraes, X. M., & Xommmos, A. O. VY. (2021). CpaBHeHue 3aTpar
OHCPIruu IpU IMHEBMATHYCCKOM M MCXaHHYCCKOM ICPEMCIIMBAHNN HCCMCIIMUBAIOIMINUXCA
xuakocredt. Universum: texundeckue Hayku, (5-5 (86)), 53-56.

2Twm <



8th - International Conference on Research in Humanities, Applied Sciences and Education

https://conferencea.org Nov. 30th 2022

30.Isomidinov, A., Boykuzi, K., & Madaliyev, A. (2021). Study of Hydraulic Resistance and
Cleaning Efficiency of Gas Cleaning Scrubber. International Journal of Innovative
Analyses and Emerging Technology, 1(5), 106-110.

31.Axmadjonovich, E. N., & Obidjon o‘g‘li, X. A. (2022). Experimental determination of
hydraulic residence. International Journal of Advance Scientific Research, 2(06), 6-14.

32.0bidjon o°g‘li, X. A. (2022). Factors affecting the working process of industrial dust gases
cleaning apparatus. Yosh Tadgigotchi Jurnali, 1(6), 7-13.

33.Amm3adapos, b. M. (2020). Ecological drying of fine dispersed materials in a contact
dryer. Dxonomuka u couuym, (11), 433-437.

34.Toxues, P. XK., Cagymnaes, X. M., CynaiimonoB, A., & I'epacumor, M. /. (2019).
Hanp;mceHﬂoe COCTOAHHC BaJia C IIOIICPCYHBIM OTBCPCTHCM IIPpU COBMCCCTHOM ,ZIGﬁCTBPIPI

n3ruba u kpydeHus. In DHepro-pecypcocoeperarnie TeXHOJIOTUH U 000PYI0BaHUE B
JTOPOXKHOM U CTPOUTEIIbHOM oTpacisx (pp. 273-281).

35.Tojiyev, R., Isomidinov, A., & Alizafarov, B. (2021). Strength and fatigue of multilayer
conveyor belts under cyclic loads. Turkish Journal of Computer and Mathematics
Education, 12(7), 2050-2068.

36.Rasuljon, T., & Bekzod, A. (2022). Theoretical research of stress in rubber-fabric
conveyor belts. Universum: Texauueckue Hayku, (4-12 (97)), 5-16.

37.Axunboev, A., Alizafarov, B., Musaev, A., & Karimov, A. (2021). Analysis of the state
of the problem of ensuring the operation of the rotating units. Barqarorlik va yetakchi
tadgigotlar onlayn ilmiy jurnali, 1(5), 122-126.

38.Musajonovich, A. B. (2022). Methods Of Strength Calculation Of Multi-Layer Conveyor
Belts. Eurasian Research Bulletin, 14, 154-162.

39.AxynbaeB, A. A., & Xycan6oeB, M. A. (2022). bapabaHHUHT KYHIaJaHT KECHMHA
MUHEpaJl YFUTIApHUHT TaKCUMJIAHMIIUHT TaaKuK Kummir. Y 0osh Tadgiqgotchi Jurnali, 1(5),
357-367.

40.Xycan6oeB, M. (2022). Tepmuueckas oOpabOTKa HIMXTHI CTEKOJIHOTO TPOU3BOJICTBA.
Yosh Tadgigotchi Jurnali, 1(5), 351-356.

41.AxynbaeB, A. A., & Xycan6oeB, M. A. V. (2022). BiusHue BpamieHUs CYIIHJIBHOTO
Oapabana Ha pacnpenenenne Marepuaia. Universum: rexaudeckue HaykH, (4-2 (97)), 16-
24,

42 Xycan6oes, A. M., borupos, A. A. V., & Ao0aymraesa, J[. T. (2019). Passeprtka
npU3MaTU4ecKoro kojena. [Ipo6iieMsl COBpeMeHHOM Hayku 1 oOpa3oBanus, (11-2 (144)),
21-23.

43.Xycanboes, A. M., Tomky3uesa, 3. 3., & Hypmatosa, C. C. (2020). ITpuém nencHus
OCTPOro yIJia Ha TPH paBHbIC YacTu. [IpoOiieMbl cOBpeMeHHOW Hayku 1 oOpazoBanus, (1
(146)), 16-18.

PR S



8th - International Conference on Research in Humanities, Applied Sciences and Education

https://conferencea.org Nov. 30th 2022

44 XycanboeB, A. M., AbaymmaeBa, [I. T., & Pycramoa, M. M. (2021). Jlenenue
[TpousBoasnoro Tymoro Yria Ha Tpu M Ha Illects PaBubix Yacreii. Central Asian
journal of theoretical & applied sciences, 2(12), 52-55.

45.Tojiev, R. J., & Sulaymonov, A. M. (2021). Comparative analysis of devices for wet
cleaning of industrial gases. Scientific progress, 2(8), 100-108.

46.Toxwues, P. XK., UcomumauroB, A. C., Axpopos, A. A. Y., & Cynaiimonos, A. M. (2021).
Br160p onTuMansHOTO aOCOpOeHTA sl OYMCTKH BOJAOPOIHO-(TOPUCTOTO ra3a B POTOPHO-

GUIBTPOBATIBHOM ammapare M HccieaoBanne 3¢ ¢GeKTUBHOCTH ammapara. Universum:
TexHHueckue HaykH, (3-4 (84)), 44-51.




