ISSN 2181-7200

Y3BEKNCTOH PECITYBJINKACH OJINN TABJUM, ®AH
BA THHOBAIIUSJIAP BASUPJIUTU

PAPI'OHA INOJIUTEXHUKA UHCTUTYTHU

UIMUU-TEXHUKA
KYPHAJIN

2024 . Tom 28. Ne 5

HAYYHO-TEXHHYECKHH SCIENTIFIC -TECHNICAL
KYPHAIl ®epllH JOURNAL of FerPI

®APFOHA - 2024

Scientific-technical journal (STJ FerPl, ®apITl UTXK, HTXK ®epll, 2024, T.28, Ne5) 1



AL AW —

g wWwN —

®aplll WIMMA-TEXHUKA )KYPHAJIM TAXPUPUATH

1997 itnnnan OyEH HaIIp STHIIAH. V3P O arrecTamus KOMECCHSCH

Nunura 6 MapTa 4ol KHIMHAJIH. Paécarununr 2013 #inn 30 nexaOpaaru
Ne201/3 xapopu 6unan sxypaan OAK Huar
MIMMH HalIpyiapy pyHXaTHra KUpUTUITaH

Bour myxappup V.P. CAJIOMOB
Taxpup xaiibaTu:
Dusuxa-mamemamuxa ganiapu: Mexanuxa:
. Baittkyc 10.10., akagemuk, ¢.-m.¢. 1., npod. —Bunbhroc, JIutea 1Y 1. Amumatos B.A., T.¢.1., mpod. — Benropon ATY, Poccus
. Tapacenko C.A., ¢.-m.¢.1., mpod. —C-116. ®TH, POA 2. CuBaveHko JI.A., akaieMuK, — Ben.-Poc. Yuusepcurer,
MymuHoB P.A., akanemuk, ¢.-m.¢.1., npod. — Y3 A OTU T.¢.1., 1pod. Benopycus
. Cuukos B.M., Prof. of Mathem. — Ferris State University, USA 3. Toxxues P.JK., T.¢.21., mpod. — ®ap II1
. Hyputaunos U., ¢.-m.¢.1., npod. - VY3 A 01 4. Tyxtakysues A., T.¢. 1., mpod. - VY3 ®A MBOU
. Onnames H.X., ¢.-m.¢.x., mpod. — ®ap [M1 5. @aizumaros LI.H., 1.¢.1., npod. — dap TN
6. Banes I'.H., T.¢.1., ipod. — @ap [IN
Kypunuuws: DHepzemuka, 1eKmMpomexHuKd, 1eKmpoH
KYPUIMAnap 6a axbopom mexHoa02usiap
. A66acos E.C., T.dp.11. — ®ap M1 1. ApunoB H.M., T.¢.x., mpod. — Tomxent TATMU
. AkpomoB X.A., T.0.1., 1pod. — Tomr AKM 2. Xaitipumauaor B.3., T.¢.1., npod. — Kapum Y
. OmmnxaxaeB A.D., T.¢.1., mpod. — Tomw TUTMHU 3 KaceimaxynoBa A.M.,T.¢.1., npod. — Pap TN
. PazzakoB C. XK., 1.¢.1., mpod. — HamMKU 4. PacynoB A.M., T.p.11. —TATY ©®
. lTunakoBa H.B. T.¢.1.1ipod. — Mocksa Apx. UucT., Poccuss 5. Dprames C.O., T.¢.1. — @ap I[N
Kumésuii mexnonocusa ea sxonozus Horemumouti-uxmucooui paniap
1. Camuxanosa [1.C., T.¢.1. mpod. - V3 ®A YHKH 1. Eptaes K.E., n.¢.1, mpod. — Tapa3z 1Y, Ko3oructon
2. U6parumoB A.A., K.¢.1., 1pod. —@ap 1Y 2. Ukpomor M.A., u.¢.x., ipoo. — Tom UY
3. U6parumos O.0., K.x.¢}.a. mpod. — ®ap [N 3.Mckanmaposa LI.M., dun.d.x., mpod. — Pap Y
4. Omonos T.C., d.-M.¢.x., mpod. —Ansbepta YauBepcurery, 4. Mcmanos UL.H., n.¢.xa., mpod. — dap [N
OnmonToH, Kanaza. 5. Kyno6ues /1., n.¢.1., mpood. — @ap I[N
5. Xampamosna LI, T.¢.x1. — ®ap [N
6. Xampokynos 3.A., T.¢.1. — ®ap [T
HAYYHO-TEXHUYECKHWH ) KYPHAJI ®epll
Usnaéres ¢ 1997 rona. Tocranosnenuem [pe3unuyma Broicuieit
BeixoauT 6 pa3 B roa. arTecTalMoHHOM KoMuccun PY3 Ne201/3

ot 30 nexabps 2013 r. )xypHaI BKIIOYEH B
CIMCOK Hay4yHbIX n3nanuii BAK.

I'maBHBI penakTop V.P. CAJIOMOB

Penaxunonﬂaﬂ KOJJEeruua:
E.C. A66acos, 5.A. Anumaros, X.A. Akpomos, H.M. Apurnos, }0.10. Baiitkyc, I'.H. Banues, K.E. Epraes, A.A. Fi6parumos,

0.0. U6parumos, M.A. Ukpamos, 111.M. Mckannaposa, U.H. UcmanoB, A.M. Kacsimaxynosa, /. Kyn6ues, P.A. Mymunos, V. HyputauHos,
A.D. Ommnxaxaes, T.C. OmonoB, A.M. Pacynos, C.XK. Pa3zakoB, b.Cupmukos, JI.A. CuBauenko, /[.C. Canuxanosa, C.A. Tapacenko, P.)K.
Toxues, A A. Tyxrakysues, LI.H. ®aiizumaros, b.3. Xaipuaaunos, IILII. Xampnamosa, 3.A. Xampokynos, H.b. Illunkosa, C.d. Dpramuies,

H.X. FOnnames (OTBETCTBEHHEIH PEIAKTOP)

SCIENTIFIC - TECHNICAL JOURNAL of FerPI

It has been published since 1997. The decision of Presidium of the Supreme

It is printed 6 times a year. Attestation Committee of the RUz Ne201/3
from December, 30th, 2013 Journal is included
in the list of scientific editions of the SAC.

Editor-in-chief U.R. SALOMOV

Editorial board members:
Yo.S. Abbasov, B.A. Alimatov, X.A. Akromov, N.M. Aripov, Yu.Yu. Vaitkus, G.N. Valiev, K.E. Ertaev, A.A. lbragimov,
0.0. Ibragimov, M.A. Ikramov, Sh.M. Iskandarova, |.N. Ismanov, A.M. Kasimahunova, D. Kudbiev, R.A. Muminov,
1. Nuritdinov, A.O. Odilxajaev, T.S. Omonov, A.M. Rasulov, S.J. Razzakov, B. Siddikov, L.A. Sivachenko,
D.S. Salikhanova, S.A. Tarasenko, R.J. Tojiev, A.A. Tuxtakuziev, Sh.N. Fayzimatov, B.E. Hayriddinov, Sh.Sh. Xamdamova,
Z.A. Xamroqulov, N.B. Shinkova, S.F. Ergashev, N.Kh.Yuldashev (Executive Editor)

2 Scientific-technical journal (STJ FerPl, ®apITl UTXK, HTXK ®epll, 2024, T.28, Ne5)



MYHJIAPHIKA

OYHIAMEHTAJI ®AHJIAP
Axb6apoB JI.E., KyukopoB M.X., CobupoB A.A., MamamuaoB M.M. Dmuntuk
ATPUYHM3UKHUHT KpUNTOrpaduk TagaOWKIapH Macajlaiapu edumiiapuaa Buer Teopemacu

L AL A1 213 170111 G TP PP PR PUPPRPPPPPPTPT 9
Boltayev Z.1., Hojiyev A.X., Sabirova R.A. Qovushog-elastik silindrik qobiqda xos to‘lqinni
targalish XUSUSTYAIAIT .....c.veiiieieic et nas 14
MEXAHHUKA

Toxues P.XK., Optuxanues b.C. Capanai xapa€HIapuHHUHT 3J1aK Typiapura OOFIuKINTH 20
AxtsamoB A.B., AnmumaroB B.A. Yexiu snemeHTnap yciayOu €paamuia IONKa IJIaCTHHKA
KIHICOOM ettt e e e ettt e e e e e oo ettt e e e e e e e e e ettt eee e e e e e e e et eeeeee e e e e e eeeeeeeeeeee e areeeaaeee e e e enarreeeeens 24
Ro‘zmetov R.l., Tuychiyev T.O., Turdiyev X.E. Quritish agenti sarfini paxta tolasidan
namlikni ajralishiga, tozalash samaradorligiga ta’sirl ........cccccviiieriiiiienie e 35
Komunos IlI., )KypaeBa I'., MypanoB P. Appanu >xuH MalIMHaCUHUHT UITYM Kamepacujaru
YUTUT TAPOFU OYHHYa 0O OOPHITAH TATKUKOTIIAD TAXITHITH ...vveerveeereaseressneaenessnesseessneanneens 40
Bazarov B.l., Ernazarov A.A. Shahar atrofidagi yo'lovchi tashishni tashkil etish
mexanizmlarini optimallashtiriSh ..o s 45
Qosimov K.Z., Mo‘ydinov A.Sh., Maxmudov I.R., Obidov O.S. Chizel — kultivator ishchi
gismlari materiallarini o‘rganish natijalars .........ccccvviiiiiiiiii 52
Tosheva Sh.A., Norgobilova M.B., Mansurova M.A. Neftchilarning himoyalovchi maxsus
Kiymini loyihalash masalalari .............ccceoiveiioiiic e 55
Tilabov B.K., Olimjonov R.Z., Borixonov A.D., Sobirjonov N.Sh., Ergasheva Sh.A.
Mashinalarning quyma detallari uchun gattiq qotishmali sirt gqoplamasi va ularga keyingi

O AT T A1 (0)V o L= A o TSR 60
Abdurahmonov J.B. Lint tozalash moslamasining to’rli yuzasini tanlash bo‘yicha tadgigot

QLT =L PSPPSR 65
Mupzaymugos A.II. [lnumann appanu BaldHM CTaTHK  XOJaJa MYCTaXKaMJIMKKA TaXJIWII
OTHILLL  +teveeeeeeeeeeeeeeeeeeeeeee e85 5555555555555 5 5555555555555 5 555555 555555555555 55585888 £ R R R R R R R R EEREREREEERRnRnnns 72

KYPUIHILII
PazzakoB C.)K., Maprazaes A.Lll. Temup-0eToH TYCHHIApHUHI KU KecuUM Oyinya
MYCTaXKaMJIMTUHU SKCIIEPUMEHTAI TAAKUK KWINAII HATYIKATAPH TAXTIHIIML  .oovvevveenrinninnnnnnennnns 77
Otaqulov B.A. Tutashish choklari mustahkamligini beton qorishmasining quyugligi
(konsistensiya)ga DO TIGIIZT ....veivveriiriiiiiiieii s 83
IHEPI'ETHUKA, DJIEKTPOTEXHUKA, 3JIEKTPOH KYPUJIMAJIAP BA
AXBOPOT TEXHOJIOT'UAJIAP

Zaxidov R.A., Saloydinov S.Q. Qayta tiklanuvchi energiya manbalari hisobiga suv ombori
yaginida qurilgan geslarning energiya salohiyatini 0Shirish ..............cccooiiiiiiin, 87
Muxamedieva D.T., Raupova M.H., Vasiyeva D.D. Energiya tizimlarida kvant
OPtiMAallAShIFISH USUHTAIT .......ocvieiiiie et 96
Safarova L.U. Qoramollar kasalligini aniglash uchun mutaxasis bilimlar bazasiga asoslanib
noravshan algoritmni ishlab ChigiSh ...........ccooeiiiii i 105
Ibragimov U.X., Qodirov J.R., Abdinazarov S.B. To‘siq turbulizatorli quyosh havo
kollektorida turbulentlik samarasini sonli tadqiqot qilish ...........cccooiiiiiii, 112
Pirmatov N.B., Panoyev A.T. Yem maydalash qurilmalarida qo‘llanilayotgan asinxron
motorning statik va dinamik rejimlarida matematik ifodalarini “Matlab” paketi dasturida

(L0 [ P2 TS ] T 119
Qoadirov J.R., Ibragimov U.X. Quyosh quritgichlarining konstruksiyalari tahlili ..................... 130
Scientific-technical journal (STJ FerPl, ®apIlTh1 UTXK, HTXK ®DepllH, 2024, T.28, No5) 3



MYHJIAPHIKA

Olimov J.S., Shirinov S.G‘. Rotori qisqa tutashtirilgan asinxron motor validagi yuklama
o‘zgarishi asosida quvvatini avtomatik boshqarish ...
Uzoqov G*‘.N., Quziyev O.A. Ko‘p funksiyali geliotexnik qurilmani inkubatsiya rejimida
TAAGIG IS e et bbb e e
Boynazarov B.B., Uzbekov M.O. Suvning ogim energiyasi asosida ishlovchi gidroturbinali nasos
va elektr energiya olish tizimini hisobIash ..o
Tovboyev A.N., Tog‘ayev 1.B. Elektr tarmoglarida reaktiv quvvat kompensatsiyasi va uning elektr
energiyasi sifat ko‘rsatkichlariga ta’sirini tizimli tahlil qilish .........ccoooiiiiii
Karimov A.l. Ba’zi iqtisodiy masalalrni yechishda, «Maple-17» dasturining tadbiglari .................
Uskenboev D.E., Mendibaev S.A., Toshmurodov Yo.K. Tekshirish mashinasi asosida teskari
konvertorni boshgarish tizimini ishlab Chigish ...
Uzbekov M.O., O‘rmonov S.R. Gidroturbina soplosining geometrik shaklini optimallashtirish ....
Muhammedova M.O. Oyoqgning boldir tovon bo‘g‘imidagi patologik o°zgarishlarning
morfometrik parametrlar taNTI ..o
KUMEBHUH TEXHOJIOTUSI BA DKOJIOT' A
XameroB 3.M., XypmamaroB A.M., IOcymoa H.K., Amumo H.II. Hedrmmamunu
(bpakusiapra axpaTuil Ba Taxpuoda KypUIMaCHHUHT PEXUM KYpcaTTHWIapUHU XUCOOIall
Hakimova S.Sh., Mirzayev Sh.M., Qodirov J.R. Qovunlarga dastlabki ishlov berish usullari
(22U ) USSR
Xusenov A.Sh., Ashurov M.M., Abdullayev O.X., Raxmonberdiev G. Karboksimetilinulin va
jelatin asosli kompozitsiyalar olish, fizik-kimyoviy xususiyatlarini o‘rganish .........c.cccccceenen.
Dehkanov Z.K., Umarova M.M. Ammoniy sulfat va kaliy xlorid konversiyasiga
monoetanolaminning ta'sirini 0 TZANISN ......c.ociiiiiiiiiiicc e
Mawmamxanosa P.T., Xampakynos 3.A., JlexxkanoB 3.K. Cycnensusinamran NPK- yrutnapunu
To3anaHrad (ocdar KHCIO0Ta Ba KaJHi HUTPAT aCOCUIA OJIUIIHUHT XYCYCUSITIAPH ...oovvervenene.
Narzullayeva A.M., Umarov B.N., Voxidov E.A. Ekologik toza plastifikator sintezining
istigbollari va dolZarbligi ........cooieiiiic s
Orazboyeva A.A., Zokirov B.S., Saparova G.D. Geksametilentetramin, aminoetanol va
mis(Il) asetat pentagidratining urug’ dorilovchi vositalar uchun eritmalar xususiyatlariga
ta’SITINT O TZANISN L.viiiiii s
Tomboe X.M., Hypynnaes IILII., AxmenoBa O.b., Kapaes II.T. DtuneH MoHOMEpHHH
pora3 TApKUOUIAH aXKPATUO OJTHII KYPHIMACHHN TAKOMUJUTAIITHPHIIT ...veevvvenveeereeeensneeanees
WXKTUMOUN-UKTUCOIUN ®AHJIAP
Kammmo A.A. 1917 iimnrm WKKA HHKWIOO naBpuaa TypKUCTOHIArd MKTUMOHMA-CUECUI
-T2 1c3 7§ AU TP
KHUCKA XABAPJIAP

Toxwues P.K., Optukanues b.C. Kypuiuim matepuamiapy caHoaTHla UILIATUITAH OJIOBra
YUJIAMIIA MaTePUAIIAPIAH KAUTA POMTATIAHIIIT  ..euveerenreenieieeneeeeeestenieenteeseeseeeaeeseesseensesnneneeens
Salomova M.A. Paxta separatorida sidirgichlar sonining tahlili ...........cccccoooiiiiiiiniice,
Inamova M.D. Arra tishining old qirrasini og‘ish burchagining jinlash texnologik jarayoniga
12100 1 o SRRSO PP PRSPPI
Atambayev D.D. Pishitilgan ip tarkibidagi yakka iplarni uzunlik bo‘yicha farqining ip
SN 21T e I ¥ Y 1 o E TSP PR PRSP
Obidov J.G*. Pilla qobig’ining perimetri bo’ylab mustahkamligini har tomonlama baholash
uchun amplituda modulyatsiyasi skanerlashiga asoslangan sensor tizimini ishlab chigish va
UNi MErOlO@IK ta IMINOL  1ovviiiiiiie i e e nnb e e annees
MyamTHQIIAP TAKKATHTA | ..ooooviiiiiiiieiieeitieeieesteesiteeseessseeseessseesseessseesseessseesseessseessessnsessssesnsenns

142

149

154
160

165
173

180

187

193

199

203

207

214

219

223

230

234
237
240

244

4 Scientific-technical journal (STJ FerPl, ®apITh UTXK, HTX DepllH, 2024, T.28, No5)



COJIEP)KAHME

OYHIAMEHTAJIBHBIE HAYKHA
Ax6apos /I.E., Kyukopo M.X., CobupoB A.A., MagamuaoB M.M. [IpumeHeHre T€OpEeMbI

Boerca npu pemieHnu 3a7a4 KpUNTorpaguueckoro NpuMeHeHus JUTUITUYECKON KPUBOH ... 9
bonraes 3.M., XoxueB A.X., CabupoBa P.A. XapakTepucTHKH pacIpOoCTpaHECHHUs
000py/TI0BaHHOH BOJIHBI B TOJICTON YIPYTOW HUTUHAPHICCKON OOOTOUKE  .vvvvvverereverenvrenssvnns 14
MEXAHHUKA
Toxwues P.)K., Optukanues b.C. 3aBUCMMOCTb MPOIIECCOB COPTUPOBKHU OT TUIIOB CHT .......... 20
AxTtamoB A.B., AiimmaToB b.A. Pacué€Tr TOHKO# IJIaCTHHEI METOIOM KOHEYHEIX YJIEMEHTOB .. 24
Posmeros P.U., Tyituues T.O., Typaues E.Il. BausiHue pacxoja cymmiabHOIO CpeAcTBa Ha
OTJICJICHHE BIIATU U3 XJIOMKOBOTO BOJIOKHA U 3 (MEKTUBHOCTD OUUCTKH  ..vveerveenveenreareesnnenns 35
Komumon 1., XKypaesa I'., MypanoB P. Ananu3 uccnenoBanuii, IpOBEICHHBIX Ha CEMSHE B
paboyveii KAMEPE MHUIISAIIETO MAIIIIHBL  ...eouvvesureeseessseasseessseesseessseessseasesssneenseessneassessneessessneenses 40
bazapos b.M., DpHazapoB A.A. Ontumuszanus MEXaHU3MOB OpPraHU3alMU MPUTOPOJHBIX
MMACCAKUPCKHUX ITIEPEBOSBOK  1uvvrrrrrurrurnnsnnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsns 45
Kocumos K.3., Myiinunos A.Ill., MaxmynoB U.P., O6unos O.C. Pe3ynbTaTsl UCCIIeJOBaHUS
MaTepHAIOB PAOOUNX YACTEH UU3CI-KYITBTUBATOPOB  ...vveeevreeerereeesureeaereenureessseeesseessseesnseeens 52
Tomesa I1I.A., HopkabmioBa M.b., MancypoBa M.A. Bonpocs! MpoeKTHUpOBaHUSI 3aIIUTHON
CHETIOJEKIBI JITTST HEPTIHIKOB ....eeuveiutieuttateessteaseesseeaseessseasseesseeassesssseanseesseeaseessssanseessnesnseses 55

Tuna6os b.K., OmuvmsxkonoB P.3., bopuiixonoB A.Jl., CobupxonoB H.III., Dpramesa I11.A.
HamnaBouHasi TBepJlOCIUIaBHAsI TOKPBITUS JJIS JIMTHIX J€Taleil MallliH M WX TMOCJIeAYIoast

TEPMUUYCCKAST OOPAOOTERA ..vveevvriesutieessiiesatreesstetessbeaessbeeessbeeessbeesssbeesasbeeaasbeesasbeesnssessbeeesnbeesnnnes 60
AbnypaxmonoB JK.b. Pe3symbraThl wnccieqoBaHWI 1O BBIOOPY CETYATOW TMOBEPXHOCTH
BOPCOOUYUCTUTEIBHOTO YCTPOMCTBA ....eeuuvienireeniieieenieeieeeiteenieeseneenseeeneenneeseneeseesnneenseesaneenneennne 65
Mup3aymugos A.Ill. AHanu3 WIIIMIIOBOIO NWJIBHOTO Bajla HAa IPOYHOCTh B CTATUYECKOM
L0710 0385 1. 1 N 712
CTPOUTEJIBCTBO
Pa3zakoB C.K., Maprazaes A.ILl. AHanu3 pe3yabTaToB HKCIEPUMEHTAIBHBIX HCCIEIOBAHNUN
MPOYHOCTH JKENIE300ETOHHBIX OATIOK IO HAKIIOHHBIM CEUCHHSIM ......vvevenreneenenreeeneeneenessenseneenenne 77
OrakynoB bB.A. 3aBUCHMOCTb HNPOYHOCTH IIBOB OT TOJIIIUHBI (KOHCUCTEHIIMM) OETOHHOM
(031 () U 83

SHEPTETUKA, 3JIEKTPOTEXHUKA, 2JIEKTPOHHBIE ITPUBOPHI U
NHO®OPMAIIMOHHBIE TEXHOJIOI'UA
3axunmoB P.A., CanoitnuaoB C.K. VYBenuueHue  9SHEPreTMUecKoro  MOTEHI[HATIA
THIPORJICKTPOCTAHIINN, TTOCTPOCHHBIX BOJIM3M BOJIOXPAaHUJIHUINA, 32 CUET BO3OOHOBISEMBIX 87
T U011 00 00) 3 ) 2 (57 0) 7 1 PO PP PO UPRTRPPRP
Myxamenuea /I.T., Paynosa M.X., Bacuesa /[./I. KBaHTOBBIE METOIBI ONTUMHU3AIMHU B

)3 (5]0) W3 U7 8= (103 05 0. Q03 % (0 ). €2 . GO 96
Cadapoa JI.Y. PazpaboTka HEUETKOro ajiropuTMa [JIsl OMNpeAesieHHS 3a00JIeBaHMI
KPYIHOTO POTaToOTr0 CKOTA, OCHOBAHHAS HA SKCTIEPTHOM 03I BHAHMSIX ..ee.vveerveeereaereaeeesineans 105

No6parumoB  VY.X., KommpoB XK.P., Ao6munazapo C.b. UYucnenHoe wucciaenoBaHue
TypOynenTHas 3(p(HEKTUBHOCTH B COJIHEUHBIX BO3AYIIHBIX KOJJICKTOPAX C MEPEropo04HbIMU
TYPOYITHIBATODPAMEL ...vvvvesveeessteeesssesasstesssssesssssessassessasseesssesasssessssesssssesasseeeasseeesaseeessseeessneeesnseeens 112
IIupmaros H.b., Ilanoes A.T. MojnenupoBanue MaTeMaTUYECKUX BBIPAKEHUI B
CTaTUYECKOM M JUHAMUYECKOM pEXUMaX ACUHXPOHHOI'O [BUraTells, HCIOJIb3yeMOro B
KOPMOM3MEIBYAIOUINX YCTPOMCTBAX, B MakeTe mporpaMm «Matlab» ........ccooveviiiiiiiiicinn, 119

Komupos XK.P., M6parumon V.X. O030p KOHCTPYKITUU COTHEUHBIX CYIIHIIOK  .vvvvervveesveeennnes 130

Scientific-technical journal (STJ FerPl, ®apIlTh1 UTXK, HTXK ®DepllH, 2024, T.28, No5) 5



COJIEP)KAHME

OmumoB K.C., IllupunoB C.I'. ABTOMaTHYeCKOE€ PETYJIMPOBAHHE MOIIHOCTH IO H3MEHEHHIO
Harpy3Kky Ha BaJly ACHHXPOHHOIO JABUTATENS C KOPOTKO3AMKHYTBIM POTOPOM  .cvvvvvviaerieieesieesnnennns
V3o0koB I'.H., KysueB O.A. HccaemoBanue MHOTO(QYHKIIMOHAIBHOTO TEIUOTEXHHYECKOTO
YCTPOMCTBA B MHKYOALIMOHHOM PEIKIME ...vevvieuriesseesirissreasseasseesseasseessesssssasseesessseessesssnsasssesnesssessnns
boiinazapoB b.b., ¥36exoB M.O. Pacder pabouero ruipoTypOMHHOTO Hacoca M CUCTEMBI cbopa
AIIEKTPOIHEPTUN HA OCHOBE IHEPTHH BOJHOTO TTOTOKA ..vevvversresressreasseesseesseesnssseasseessesessesssnessnesneans
Tos6oeB A.H., Toraee N.b. CucremaTnueckuii aHain3 KOMIIEHCAIUN PEAKTUBHON MOIIHOCTH B
3JIEKTPUUECKUX CETSIX U €€ BIMSIHUS Ha MOKA3aTEIN KAYECTBA IIEKTPOIHEPTHUH ..eevuneeereerreernrersnnenss
Kapumos A.U. IIpumenenune nmporpammel «Maple-17» B pelieHHH HEKOTOPBIX YKOHOMHUYECKUX
T D1 S SO P PP PPR PP PRTRPIN
Vckenbaes JI.E., Mengsibaes C.A., Tommypomos E.K. Pa3paGoTka cuCTeMbl YIpapieHHs
PEBEPCUBHOTO MpeoOpa3oBaTests Ha 0a3€ YHPABISIOMIETO ABTOMATA ....o.vviveevesseesessesnesseaeesreseennens
VY36exoB M.O., YpmonoB C.P. OnrtuMuzanus reoMeTpudeckoi GOpMbI COTuTa THAPOTYPOUHBI ...

MyxammenoBa M.O. Ananmu3 MoOppOMETPHUECKUX MapaMeTpOB MATOJOTUYECKUX H3MEHEHHIH
TOJICHOCTOITHOTO CYCTABA HMIKHEH KOHEUHOCTH ....vverrveasresressseasseesseesssessseasseessssssnesssesssesnssansesessessnns

XUMHUYECKASA TEXHOJIOI'UA U SKOJOTI'us

XametoB 3.M., XypmamaroB A.M., FOcynosa H.K., AmumoB H.I1. Paznenenne HedrenuiamoB Ha
(Gpakuuy 1 pacyeT PeKUMHBIX ITOKA3aTeNeH IKCIEPUMEHTATBHON YCTAHOBKH ....eeveenvenreeieneeneeennens

Xakumosa C.I1., Mup3zaes II.M., Kogupos X.P. Crioco6s!1 npenBaputessHON 00pabOTKH IbIHU
(O0BOP) vttt etttk h bbb bR R h e bR et n e
XycenoB A.Il., Amypo M.M., A6aymnaeB O.X., PaxmanGepaues I'. [lonyuenne koMmno3unuu Ha
OCHOBE KapOOKCUMETHIIMHYJIUH U KEJIaTHHA, UCCIIEeIOBAaHUE NX (PHU3NKO-XUMHUYECKIX CBOWCTB ....
HexkanoB 3.K., Ymapoa M.M. HccnenoBanue BIMSHHS MOHOATAHOJAMHUHA Ha KOHBEPCHIO
CYJb(haTa AMMOHUS M XITOPUIA KATTHSL .veeuveeureesseessreasseeseessesssseassessssasseasseesseessesssnssneasssessesssesssesssnenses
MawmamxanoBa P.T., XampakynoB 3.A., J[lexxanoB 3.K. [Ilomyuenue wu cBoiicTBa
cycnienaupoBaHHbix NPK-ynoOpenuit Ha ocHoBe ouMieHHOW (pochopHOM KHUCIOTHI U HHUTpaTa
11076 (T OO RPR TR

Hapsynmaesa A.M., Ymapo B.H., Boxumo D.A. IlepcnekTuBbl M aKTyaJbHOCTb CHHTE3a
IKOJIOTHYECKU YUCTOTO TIACTHMHIKATOPA 1.vvevvienviesieesiressressteesseesseesseesssessseanseesssesssesssssssesssesssessseessnes
Opa3zbacBa AA., 3akupoB b.C, Camnapona .. HccnenoBanue BIIUSTHUSA
reKcaMeTHJICHTeTpaMiHa, aMUHOATAHOJIA U alleTaTa Meld IeHTaruapaTa Ha CBOMCTBAa pacTBOPOB
JUISL Pa3pA0OTKH MPOTPABUTEIIEH CEOMSITH ...eeuvveureiuriariereestesssseassesseeasseeseesseesssessnesneasneesneeenneesseeanneanes
Tomboe X.M., Hypymnmaes ILII., AxmemoBa O.b., Kapaes III.T. CosepuiencTBoBaHUE
YCTaHOBKH Pa3AeiICHUs] MOHOMEPA 3TUJIEHA U3 COCTABA IMUPOTA3A .ovvvvveririsirisriesiissiesssnnssnessessseesns

COIUAJIBHO - 9OKOHOMHNYECKHME HAYKH
Kamunos A.A. CouuaibHO-TIOJIUTUYECKOE TOJOXKEeHHe B TypkecTaHe B MEpPHOJ JBYX
PEBOIIOLIII 1917 T. oottt e bt e bt e e bn e e et e e nnneeas
KPATKHUE COOBLIEHUS

Toxues P.2K., OprukanueB b.C. [loBTopHOE HCTIOIB30BAHKE MCIIONIB30BAHHBIX OTHEYIOPHBIX
MATEPHUAIOB B TPOMBIIUIEHHOCTH CTPOUTEIBHBIX MATEPHUATIOB  ...uvvvveeeisrreeeessnrreeesssnnneeesssnnneeenns

CanomoBa M.A. AHaJIN3 KOJIMYECTBA CEMAPATOPOB HA CETIAPATOPE XITOMKA evvvvveerrnrrerensannennes

NuamoBa M.J]. Biusame yrima OTKJIOHEHUs TepeaHed KpoMKH 3y0a Mmmibl Ha
TEXHOJIOTHUYECKUN MPOLECC JUKUHUPOBAHIE  ..vvvvvieiuirrressinresessssseesssssssesssssnssssssnnsssssssnnnssssnsnnnss
AtambaeB /I.JI. BnusHue pa3HUIBI JUIMHBI OTACIBHBIX HUTEH KypUEHOU MPSKU HA Ka4eCTBO
03 024 % PPN

Oo6wunoB XK.I'. PazpaboTka u METpoIOTHYECKOE 00ECIIeYeHIEe CEHCOPHOUM CUCTEMBI HA OCHOBE
aMIUTUTYTHO-MOIYJISIMMOHHOTO CKaHUPOBAaHUSA Il KOMIUIEKCHOM OLEHKHM IPOYHOCTH
000JIOUKH KOKOHA TIO €T0 TIEPHIMETPY  -eveuveeureeuersureasessuneassesasseessesasssessesssseessesaseessesasesssessnseenes
K CBEIIEHMIO @BTOPOB | .iiiiiiiiiiiii ettt ettt ettt e e s e e e e e s st b e e e s anb b e e e e s nbreaeennnes

135
142
149
154
160

165
173

180

187

193

199

203

207

214

219

223

230

234
237
240

244

6 Scientific-technical journal (STJ FerPl, ®apITh UTXK, HTX DepllH, 2024, T.28, No5)



CONTENTS

FUNDAMENTAL SCIENCES
Akbarov D.Y., Kuchkorov M.Kh., Sobirov A.A., Madaminov M.M. Application of
Viet's theorem in solving problems of cryptographic applications of the elliptic curve 9
Boltaev Z.l., Khozhiev A.Kh., Sabirova R.A. Characteristics of propagation of an
equiped wave in a thick elastic cylindrical shell 14
MECHANICS
Tojiev R.J., Ortikaliev B.S. Dependence of sorting processes on types of sieves ......... 20
Akhtyamov A.V., Alimatov B.A. Calculation of a thin plate by the finite element
MELNOU .ottt et e et e st e e ae e besbe e s e beeaeebeereas 24
Rozmetov R.1., Tuychiyev T.O., Turdiyev H.E. Effect of drying agent consumption on
moisture separation from cotton fiber and cleaning efficiency ..........ccccccvvviviiiiiieinnns 35
Komilov Sh., Juraeva G., Muradov R. Analysis of research conducted on the seed
comb in the working chamber of the sawing machine ...........cccccciiiiie i 40
Bazarov B.l., Ernazarov A.A. Optimization of mechanisms for the organization of
suburban passenger tranSPOrtation  ...........ccccceieieiieeie i 45
Qasimov K.Z., Mo'ydinov A.Sh., Makhmudov I.R., Obidov O.S. Research results of
materials of working parts of chisel Cultivators ...........cccooiiiiiii s 52
Tosheva Sh.A., Norgobilova M.B., Mansurova M.A. Design issues of protective
ClOthing fOr O WOIKEIS ... 55
Tilabov B.K., Olimjonov R.Z., Boriikhonov A.D., Sobirzhonov N.Sh.,
Ergasheva Sh.A. Carbide surface coating for cast machine parts and their subsequent
NEAL LrEALMENT ....ivivieiicicc ettt et r et b e b b e snere s 60
Abdurahmonov J.B. The results of the research on the selection of the mesh surface of
the lint Cleaning EVICE .......oouiiie e e 65
Mirzaumidov A.Sh. Analysis of the saw blade shaft for strength in the static state ....... 72
BUILDING
Razzakov S.J., Martazaev A.Sh. Analysis of the results of experimental research of
shear strength of reinforced CoNCrete DEAMS .......ccovvirciiiic e 77
Otakulov B.A. Dependence of the strength of the joints on the thickness (consistency)
OF the CONCIEe MIXIUIE  ..oceieeee et re e e et e e nreeennee s 83
ENERGETICS, THE ELECTRICAL ENGINEERING, ELECTRONIC
DEVICES AND INFORMATION TECHNOLOGIES
Zakhidov R.A., Saloydinov S.Q. Increasing the energy potential of hydropower plants
built near the reservoir through renewable energy SOUICES .......cccvvvvereerenieeseeseenieennens 87
Mukhamedieva D.T., Raupova M.H., Vasiyeva D.D. Quantum optimization methods
IN ENEIQY SYSTEIMIS oottt et et e et e e s te e s te e s reesbaesreesreesaeesseenneenseensens 96
Safarova L.U. Development of a fuzzy algorithm for determining cattle diseases based
0N an expert KNOWIEAQE DASE .......cvo i 105
Ibragimov U.X., Qodirov J.R., Abdinazarov S.B. Numerical study of turbulent
efficiency in solar air collectors with baffle turbulators ... 112
Pirmatov N.B., Panoev A.T. Modeling of mathematical expressions in static and
dynamic modes of an asynchronous motor used in feed grinding devices, in the Matlab
SOFEWAIE PACKAGE ...cvvverieiiieiecieiete ettt sttt ettt se ettt be st e b nens 119
Qodirov J.R., Ibragimov U.X. Overview of solar dryer design ..........cccoceevvervenvninnnnnns 130
Scientific-technical journal (STJ FerPl, ®apIlTh1 UTXK, HTXK ®DepllH, 2024, T.28, No5) 7



CONTENTS

Olimov J.S., Shirinov S.G. Automatic control of power based on load changes on the shaft of an
asynchronous motor with a Short-CirCUIted FOTOr ........ccooveiiiieiiiice e e
Uzokov G.N., Kuziev O.A. Investigation of multifunctional heliotechnical device in incubation
0o TSP
Boynazarov B.B., Uzbekov M.O. Calculation of the working hydroturbine pump and electrical
energy acquisition system based on water flow energy ..o
Tovboyev A.N., Togaev I.B. Systematic analysis of reactive power compensation in electric
networks and its impact on electricity quality INdICALOrS ..........cooiiiiiiiiiieiere e
Karimov A.I. Applications of the «Maple-17» program in solving some economic problems ........
Uskenbaev D.E., Mendybaev S.A., Toshmurodov Yo.K. Development of a control system for a
reversing converter based on a control MACNINE .........cccooviiiiiiiieie s
Uzbekov M.O., Urmonov S.R. Optimizing the geometric shape of the hydro turbine nozzle ..........
Mukhamedova M.O. Analysis of morphometric parameters of pathological changes in the ankle
JOINE OF the TOOL ..ottt e e e e sresra e ae s e e nae e
CHEMICAL TECHNOLOGY AND ECOLOGY

Khametov Z.M., Khurmamatov A.M., Yusupova N.K., Alimov N.P. Separation of oil
sludge into fractions and calculation of operating parameters of an experimental
LIS 1] LA T o TSRS
Khakimova S.Sh., Mirzaev Sh.M., Kodirov Zh.R. Coding Methods for pre-treatment of
MEION (FEVIBW) ettt et e et e e te e e ae e e teeantaeanbeesneeeneeanaeenneeas
Khusenov A.Sh., Ashurov M.M., Abdullayev O.Kh., Rakhmanberdiyev G. Obtaining a
composition based on carboxymethylinulin and gelatin, study of their physicochemical
Q1 (0] 0 =T LTSS
Dekhkanov Z.K., Umarova M.M. The effect of monoethanolamine on the conversion of
ammonium sulfate and potassium ChIOFIAE .........cooveieiiiiiieee e
Mamadzhanova R.T., Khamrakulov Z.A., Dekhkanov Z.K. Characteristics of making
suspension NPK fertilizers based on purified phosphate acid and potassium nitrate ..........

Narzullaeva A.M., Umarov B.N., Vohidov E.A. Prospects and relevance of the synthesis
of environmentally friendly plastiCIZEr .........ccoov e,

Orazbayeva A.A., Zakirov B.S., Saparova G.D. Study of the effect of
hexamethylenetetramine, aminoethanol, and copper(ll) acetate pentahydrate on the
properties of solutions for the development of seed treatments ..........ccccccceevvevieeviciiiiesinnns
Toshboyev Kh.M., Nurullaev Sh.P., Akhmedova O.B., Karaev Sh.T. Improvement of the
installation for separation of ethylene monomer from pyrogas composition .............cc.ceeuee..

SOCIAL AND ECONOMIC SCIENCES
Kamilov A.A. The Socio-Political Situation in Turkestan during the Two Revolutions of 1917
SHORT MESSAGES

Tojiev R.J., Ortikaliev B.S. Reuse of used refractory materials in the building materials
1T 1] USSR
Salomova M.A. Analysis of the number of scrapers in the cotton separator ........................
Inamova M.D. The influence of the angle of deviation of the front edge of the saw tooth
on the technological process of grinding .........ccccooieiiie i

Atambaev D.D. The influence of the difference in length of individual yarns in cooked
Yarn 0N Yarn QUAITLY ....ooeoiiiiiieeese ettt st e e nrenneas
Obidov J. Development and metrological support of a sensor system based on amplitude-
modulation scanning for a comprehensive assessment of the strength of the cocoon shell
[0 Lo I R o= ] 01=] (-] SR PUUR USSR
INformation t0 the AULNOIS | ... e e

135
142
149

154
160

165
173

180

187

193

199

203

207

214

219

223

230

234

237

240

244

253

8 Scientific-technical journal (STJ FerPl, ®apITh UTXK, HTX DepllH, 2024, T.28, No5)



JHEPI'ETUKA, 3JIEKTPOTEXHHUKA, 3JIEKTPOHHBIE ITPUBOPbLI N
NHP®OPMALIMNOHHBIE TEXHOJIOI'MHU

Bu 5- rasmdan shuni ko‘rish mumkinki yurgizish toklari giymati o‘tish jarayonida ancha
vaqt pasayganligini, tezlik giymati juda gisqa vaqt mobaynida nominal tezlikka ya’ni n=1475 ayl
/min ga erishayotganligini, puskavoy momentning giymati ancha past ekanligini ko‘rish mumkin.
Bu esa energiya tejamkorligiga olib kelayotganligini bilish mumkin.

Xulosa qilib shuni aytish mumkinki, yem maydalash qurilmalarda qo’llanilayotgan asinxron
elektr motorlardagi isroflar elektr energiyasini uzatish va tagsimlashdagi umumiy isroflar bilan
tenglashadi. Shuning uchun, qishloq xo’jaligi korxonalari miqyosida rejalashtirilgan yem
maydalash qurilmalarida qo’llaniladigan asinxron motorlarda elektr energiyasini tejash tadbirlari
katta igtisodiy samara berishi mumkin. Bunday tashkil etuvchilarga ajratib tahlil qilish elektr
energiyasini  tejash imkoniyatlarini  oshiradi. Yem maydalash qurilmalarida qo’llaniladigan
asinxron motorlarni “Matlab” dasturida modellashtirishda dinamik jarayonlarni chuqurroq tahlil
gilish imkonini beradi va tadgiqotlar xarajatlarini gisqartiradi.
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QUYOSH QURITGICHLARINING KONSTRUKSIYALARI TAHLILI

J.R., Qodirov?, U.X. Ibragimov?
DBuxoro davlat universiteti,

2Qarshi muhandislik-igtisodiyot instituti
(Qabul gilindi 16.08.2024 y.)

Annotatsiya. Ushbu maqolada qishlog xo ‘jalik mahsulotlarini quyosh quritgichlari
yordamida quritishning dolzarbligi, quyosh quritgichini ishlash prinsipi, shkafli va issigxona
turidagi quyosh quritgichlari bo ‘yvicha ilmiy-tadgiqot ishlarining tahlili, gibrid quyosh quritgichlari
va konstruksiyalari bo ‘vicha chet el olimlari tomonidan olib borilgan ilmiy izlanishlarning
tahlillari keltirilgan.

Kalit so‘zlar: quyosh quritgichi, quyosh havo kollektori, havo, harorat, quyosh radiatsiyasi,
issiglik migdori, issiglik uzatish.

Annomayua. B oannoii cmamve paccmampueaemcs 3Hauenue CyuKu celbCKOX03AUCMEeHHOU
NPOOYKYUU C UCNOTIL30BAHUEM COTHEUHBIX CYUUNIOK, NPUHYUN PAOOMbL COTHEYHOU CYUWUIKU, AHAIU3
HAYYHO-UCCTIE008AMENbCKUX PAOOM NO COTHEYHBIM CYUUIKAM KAOUHEeMHO20 U MeNnIUYHO20 Mund, a
MaKdce aHaIUu3 HAYYHbIX UCCAE008AHUL, NPOBOOUMBIX 3APYOEHCHLIMU VUEHLIMU NO CUOPUOHBIM
COJIHEYHBIM CYUIUIKAM U UX KOHCMPYKYUU.

Knwueevie cnosa: conneunas cywKa, COIHEUHbIN B030VUIHLIL KOIEKMOP, 6030VX,
memnepamypa, COTHeYHAs paouayus, menioemKoCcny, menionepeoayd.

Annotation. This article discusses the importance of drying agricultural products using solar
dryers, the operating principle of a solar dryer, an analysis of research work on cabinet-type and
greenhouse-type solar dryers, as well as an analysis of scientific research conducted by foreign
scientists on hybrid solar dryers and their design.

Key words: solar drying, solar air collector, air, temperature, solar radiation, heat capacity,
heat transfer.

Kirish. Qishloq xo‘jalik mahsulotlarini uzoq muddat saqlash uchun quritishning an’anaviy
tizimi-bu quyoshda quritish bo‘lib, bepul va qayta tiklanadigan energiya manbai hisoblanadi. Biroq
yirik masshtabli ishlab chigarishlar uchun quyoshda quritishning bir nechta cheklovlari mavjud,
ya’ni hosil hayvonot dunyosi tomonidan zararlanishi, quyosh radiatsiyasini bevosita ta’siri
natijasida mahsulot sifatini buzilishi, shudring va yomg‘irda zararlanishi, chang bilan ifloslanishi va
hokazo. Bundan tashqari, ushbu tizim uchun mehnat sig‘imi yuqori va ko‘p vaqtni talab etadi,
shuningdek, tungi vaqtda va yomg‘irli kunlarda mahsulot ustini himoyalashga zaruriyat tug‘iladi.
Quritish jarayonini notekisligi hisobiga mikroorganizmlarni rivojlanish ehtimoli yugori. Quyoshda
quritish tizimini takomillashishi natijasida ichki harorati juda yuqori bo‘lgan yopiq tizimli quritish
tizimlari ishlab chiqildi [1]. So‘nggi yillarda quritishda quyosh energiyasidan foydalanish va
quyosh energiyasidan maksimal foydalanish uchun ko‘plab ilmiy-tadgiqot ishlari olib borildi.
Qishloq xofjalik mahsulotlarini quyoshda quritish mamlakatimizda va dunyoning ko‘plab
mintaqalarida keng targalgan bo‘lib, aynigsa yilning ko‘p qismida quyosh radiatsiyasi intensivligi
yuqori bo‘lgan hududlarda keng qo‘llanilmoqda. Buning asosiy sababi quyoshda quritish tizimi
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kunduzi energiya talab etmaydi, agar kechqurun yoki bulutli ob-havoda quritish zarur bo‘lsa, u
holda qo‘shimcha energiyadan foydalaniladi.

Rivojlangan mamlakatlarda ishlatiladigan yugori haroratli quritgichlar fagatgina agorosanoat
majmualarida iqtisodiy samarador bo‘lib, kichik va o‘rta quvvatli majmualar uchun iqtisodiy
magbul emas [2, 3]. Shuning uchun mahalliy ishlab chigarishlarda arzon quyosh quritgichlarini
ishlab chigish va joriy etish mahsulotlarni yig‘im-terim davridagi yo‘qotilishlarni sezilarli
kamaytiradi. Yugori sifatli tovar mahsulotlarini ishlab chigarish imkoniyati fermerlarning iqtisodiy
ahvolini sezilarli yaxshilaydi. Rivojlanayotgan mamlakatlarda qishloq xo°‘jaligining foydasini
kamligi va quyosh quritgichga birlamchi investitsiyani yuqoriligi quyosh quritgichlarini keng
ko‘lamda qo‘llanilishiga to‘siq bo‘lmoqda [4]. Biroq quyosh quritgichlari mahalliy materiallardan
masalan, yog‘och va shishalardan tayyorlansa, u holda quyosh quritgichlari iqtisodiy qulay bo‘ladi.

Material va usullar. Quyosh quritgichlarining asosiy vazifasi-bu talab etilgan namlikda
tashqi muhit issiqligidan yuqori issiqlik bilan ta’minlash. Quyosh quritgichi mahsulot ichida
mavjud namlik bug‘larining bosimini oshiradi va quritish havosining nisbiy namligini kamaytiradi,
natijada, havoning namlik miqdori ortadi. Havo quritgichdan tabiiy konveksiya hisobiga yoki
ventilyator yordamida so‘rib olinadi. Havo kollektordan o‘tayotgan vaqtda isiydi va materialga
issigligini berishi hisobiga gisman soviydi [5]. Quritilayotgan mahsulot ham havo ham quyosh
energiyasi hisobiga qizdiriladi. Issiq havo sovuq havoga nisbatan ko‘p miqdordagi namlikni olib
ketadi, shuning uchun chigarib yuborilayotgan namlik migdori havoning haroratiga va kirishdagi
nisbiy namligiga bog‘liq bo‘ladi. Havoning namlikni yutish qobiliyatiga havoning boshlang‘ich
namligi va harorati sezilarli ta’sir ko‘rsatadi. Hozirgi kunda eng ko‘p tarqalgan quyosh
quritgichlariga shkafli va issigxona turidagi quritgichlarni kiritish mumkin.

Shkaf-bu katta yog‘och yoki metal quti bo‘lib, mahsulotlar quti ichidagi lotok yoki polkalarda
joylashtiriladi. Agar shkaf shaffof bo‘lsa, quritgich integral yoki quyosh quritgichi deb ataladi. Agar
shkaf shaffof bo‘lmasa, quritgich tagsimlangan yoki bilvosita harakatli quyosh quritgichi deb
ataladi. Aralash turdagi quritgichlar bevosita (integral) va bilvosita (tagsimlangan) quyosh
quritgichlarini o‘ziga birlashtiradi. Quritilayotgan mahsulotga bevosita tushayotgan quyosh
nurlanish energiyasi va issiq havo, quritish jarayoni uchun zarur bo‘lgan issiqlikni ta’minlaydi [6].
Ko‘pgina hollarda havo quyosh kollektori orqali o‘tganda isiydi va uzatish quvuri orqali quritgich
ichida joylashgan lotok ustidagi mahsulotga uzatiladi. Hosil bo‘lgan nam havo, shkafning yuqori
gismida joylashgan shamollatish tuynugi yoki havo so‘rgich orqali chiqarib yuboriladi [7]. Issiglik
yo‘qotilishini kamaytirish va xizmat ko‘rsatish muddatini uzaytirish uchun shkafni yaxshi
izolyatsiya qilish zarur. Shkaf konstruksiyasini metal listdan tayyorlash va suvga chidamli
goplamadan foydalanish tavsiya etiladi. Issiq havo lotokdagi mahsulot to‘liq quritilgunga qadar
uzatiladi. Issig havo dastlab pastdagi lotok orgali uzatilganligi sababli, ushbu lotok birinchi quriydi,
yugoridagi lotok eng oxiri quriydi. Ushbu tizimning afzalliklari: konstruksiyasi sodda, ishchi kuchi
harajati kam, mahsulotni yuklash va bo‘shatish oson, mahsulot bevosita quyosh nurlari ta’sirida
bo‘lmaganligi sababli, mahsulotning sifati va ranggi chiroyli saqglanadi, issiqlikni
akkumulyatsiyalash tizimini qo‘llash mumkin. Kamchiliklari: pastki lotokda joylashgan mahsulotni
keragidan ortiq qurishi, yoqilg‘i sarfi nuqtai nazaridan samaradorligini pastligi va hokazo (1, a-
rasm).

Aktiv quyosh quritgichlari majburiy konveksiyali yoki gibrid quyosh quritgichlari deb ataladi.
Ushbu quritgichlarda quritishning butun jarayoni davomida havoning optimal oqimini ta’minlash
mumkin, shuningdek, iqlim sharoitiga bog‘liq bo‘lmagan holda harorat va namlikni keng
diapazonda nazorat gilish mumkin. Bundan tashgari, hajmiy balandlik kam chegaralangan bo‘lib,
havo ogimining tezligini ham nazorat gilish mumkin. Demak, tabiiy konveksiyali quritgichga
qaraganda unumdorlik va quritgich ishonchliligi ham sezilarli ortadi. Ko‘p sonli tadqiqotlardan
ma’lumki, yaxshi loyihalangan majburiy konveksiyali bilvosita quyosh quritgichlari tabiiy
konveksiyali turga nisbatan ancha samarali hisoblanadi [8]. Majburiy konveksiyadan foydalanish
quritish vaqtini uch martagacha qisqgartiradi va kollektorning zarur maydoinin 50% gacha
kamaytiradi. Xuddi shunday ventilyatorli quritgichlar ham yuqori unumdor bo‘lib, kollektor
yuzasini taxminan 6 martagacha qisqarishini ta’minlaydi. Ventilyatorlar elektr tarmog‘idan yoki
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fotoelektrik paneldan ta’minlanishi mumkin. Tabiiy konveksiyali quritgichlarning deyarli barcha
turlari majburiy konveksiyada ham ishlaydi [9] (1, b-rasm).

¢~ Nam havoni
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1-rasm. Shkafli quyosh quritgichlari.

Ma’lumki, quyosh quritgichlarida havoni qizdirish uchun quyosh energiyasidan
foydalaniladi, natijada quritgichlar fagatgina quyoshli kunlarda ishlaydi. Quritgichlarning
samaradorligini oshirish uchun issigxona turidagi quyosh quritgichlari taklif etilgan bo‘lib, u
quyosh kollektori va issigxona tizimlarini o‘ziga birlashtirgan. Ushbu quritgichning devori va
goplamasi shaffof materiallardan, shisha, olovbardosh oyna, ultrabinafsha nurlanishiga chidamli
plastik yoki polikarbonat listlardan tayyorlanadi. Shaffof materiallar tayanchlarga yoki po‘lat
ramalarga bolt, gayka va zichlamalar yordamida mahkamlanadi. Quyosh radiatsiyasi yutilishini
oshirish uchun konstruksiya ichida qoraytirilgan yuzalar hosil gilinadi. Quritish havosini bir xilda
tagsimlanishiga erishish uchun haydovchi va so‘ruvchi ventilyatorlar to‘g‘ri holatda joylashtiriladi.
Issigxona quritgichlarining yaxshi konstruksiyasida quritish jarayonining yuqori nazorati
ta’minlanadi va ulardan yirik masshtabli quritishlarda keng foydalanish mumkin.

Tiwari va boshgalar [10] tabiiy konveksiyali issigxona quritgichini ishlab chigishgan bo‘lib,
u ikkita parallel gatorli quritish maydonidan tashkil topgan. Ruxlangan metal simdan tayyorlangan
to‘rli yuza yog‘och ustunlarda joylashtirilgan. Platforma ustidagi qo‘zg‘almas qiya shishali qoplama
quyosh radiatsiyasini mahsulotga uzatadi. Quritgich o‘qi bo‘ylab shimol-janub yo‘nalishida
joylashgan bo‘lib, quyosh radiatsiyasini maksimal yutish uchun qora qoplamali ichki devorga ega.
Ruxlangan listdan tayyorlangan qopqoqcha qoplama ustida joylashtirilgan bo‘lib, havo chiqishini
ta’minlaydi. Plastformaning tashqi tomonidagi jalyuzlar havo kirishini nazorat giladi. Tabiiy
sirkulyatsiyali issigxona turdagi quyosh quritgichining soddalashtirilgan tipaviy konstruksiyasi
shaffof yarim silindrik quritish kamerasi va unga mahkamlangan silindrsimon havo mo‘risidan
tashkil topgan. Quritish kamerasi ustidagi havo mo‘risining maksimal balandligi 3 m va diametri
1,64 m.

Quritgich quyosh energiyasi bevosita quritgich ichidagi mahsulotga ta’sir etishi natijasida ishlaydi.
Havo mo‘risining ichida joylashgan va vertikal osilgan qora absorber quyosh nurlanishini yutadi va
qiziydi, natijada atrofidagi havoni qizdiradi. Ushbu issiq havo yuqoriga ko‘tarilganda quritgichning
ikkinchi uchidan yangi havo so‘rilib kiradi. Issigxona turidagi quritgichlarning asosiy afzalligi
narxining arzonligi, qurishda oson va ekspluatatsiyada qulay. Kamchiligi-shamolning tezligi yuqori
bo‘lganda mahsulotni zararlanish ehtimoli mavjud (2-rasm).

Natijalar va muhokama. Fazasini o‘zgartiruvchi materialdan foydalaniladigan quyosh
quritgichlari. Fazasini o‘zgartiruvchi material (FO‘M)-bu belgilangan haroratda yuqori erish va
qotish issiqgligiga (yashirin issiqlik), katta miqdordagi issiqlikni saqlash va fazasini o‘zgartirgan
vaqtda shu issiqlik chiqarish qobiliyatiga ega bo‘lgan modda hisoblanadi. Bunday turdagi
materiallar ikki turda bo‘ladi: oshkora issiqlik (haroratni o‘zgaradi) va yashirin issiglik (harorat
o‘zgarmaydi). FO‘M o‘zgarmas haroratda fazasini o‘zgartiradi, katta miqdordagi issiqlikni saqlaydi
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va yana qaytadan fazasini o‘zgartirib saqlangan issiqlikni chiqaradi, ushbu issiglikdan qizdirish yoKki
quritishda foydalanish mumkin. Odatda gattiq-suyuq FO‘Mlardan ko‘p foydalaniladi. Material
qattiq holatdan suyuq holatga o‘tganda yoki suyuq holatdan qattiq holatga o‘tganda issiqlik
uzatiladi. Dastlab gattig-suyuq FO‘Mlar fagatgina issiqlikni saqlashda qo‘llanilgan bo‘lib, ularga
issiqlikni yutilishi bilan harorat ortishi kuzatilgan. Hozirgi kunda ishlatiladigan FO*Mlar o‘zgarmas
haroratda issiglikni yutadi va ajratadi. Ular hajm birligida suvga nisbatan 5-14 martgacha ko‘p
migdorda energiyani akkumulyatsiyalash qobiliyatiga ega [11] (3-rasm).
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Absorber 4-rasm. Quyosh havo kollektorli quyosh quritish tizimi
3-rasm. FO‘Mli quyosh quritgichi

Quyosh havo kollektorli quyosh quritgichlari. Prasad va Singhlar [12] o‘rtacha quyosh radiatsiyasi
700 Vt/m?, kollektorning yuzasi 15 m? va havo ogimining tezligi 15,1 m%min bo‘lganda havoning
chigishdagi o‘rtacha harorati 50°C ga yetishini aniglashgan. Choy va galampir quyosh quritgichida
quritilganda tizimning samaradorligini tajribaviy tadgigot gilishgan. Issiq havo kollektorning
chigish tuynugidan quritish kamerasiga kiritiladi. Uzluksiz ishlashni ta’minlash va haroratni
samarali nazorat qilish uchun quvvati 10 kVt bo‘lgan qo‘shimcha issiqlik manbaidan foydalanilgan
(4-rasm). Yangi choy barglarining boshlang‘ich namligi 87% bo‘lib, namlikni 54% gacha
pasaytirish zarur bo‘lgan. Agar quritish kamerasidagi harorat 50°C dan pasaysa yordamchi
qizdirgich qo‘shiladi. Havo oqimining tezligi 15,1 m%min. Choyning boshlang‘ich massasi 10,03
kg,oxirgi massasi 2,86 kg ni tashkil etgan.

Ikki yo‘lli quyosh havo kollektorida havo dastlab qora absorber plastinadan o‘tadi, keyin
issiqlik uzatish yuzasini oshiruvchi qovurg‘alar tizimidan o‘tkaziladi, natijada havoning harorati
sezilarli ortadi. Sopian va boshqalar [13] sig‘imi 300 kg bo‘lgan quritish tizimini ishlab chiqishgan.
Tizimning asosiy komponentlari quyosh kollektorlari massivi, yordamchi gizdirgich, ventilyator va
quritish kamerasidan iborat. Kameraning o‘lchamlari quyidagicha: uzunligi 4,8 m, kengligi 1 m va
balandligi 0,6 m. To‘rtta kollektor ketma-ket o‘rnatilgan (5, a-rasm). Kollektorning maydoni 11,52
m?, havoning massaviy sarfi 0,05-0,12 kg/s, quritishning o‘rtacha harorati 50 dan 65°C gacha. Tizim
dengiz suv o‘tlarini quritish uchun ishlatiladi. Ochiq havoda quritish sharoitida odatda 10-14 kun
zarur bo‘ladi. Dengiz o‘tlarining boshlang‘ich va oxirgi namligi 90% va 10% ni tashkil etadi.
O‘rtacha quyosh radiatsiyasi 544 Vt/m? va havo ogimining tezligi 0,06 kg/s bo‘lganda quritish vaqti
14 soatni tashkil etgan. Massasi 40 kg bo‘lgan material uchun kollektor va quritish tizimining
samaradorligi mos ravishda 37% va 27% ni tashkil etgan.
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5-rasm. Bilvosita quyosh quritish tizimlari.

Bilvosita aktiv gibrid quyosh-elektrik quyosh quritgichi. Gibrid turidagi quyosh
quritgichlarida quyosh kollektoridan tashgari havoni qo‘shimcha qizdiruvchi manba mavjud
bo‘ladi, natijada qurituvchi havoning umumiy harorati sezilarli ortadi. Ushbu quritish tizimi
uzluksiz quritish va quyosh nurlanishi mavjud bo‘lmaganda ham ishlaydi. Mirzaei va boshqalarning
[14] tadqigotida uzluksiz aktiv gibrid quyosh-elektrik quritgichining tahlili keltirilgan (5, b-rasm).
Gibrid quyosh-elektrik quritgich quyosh kollektori, quritish kamerasi, ventilyator, rezistivli
gizdirgich (quvvati 3,75 kVt) va harorat rostlagichidan tashkil topgan. Quyosh havo kollektorining
maydoni 2,45 m? va 31° burchak ostida o‘rnatilgan. Absorberining qalinligi 2 mm, shaffof
goplamasining galinligi 5 mm, tashqi tomoni polistirol materiali bilan izolyatsiya gilingan. Havo
shisha va absorber orasidan o‘tkaziladi. Quyosh kollektori bevosita quritish kamerasiga ulangan.
Quritish kamerasining o‘Ichami 1,65x0,60x1,0 m bo‘lib, ichiga oltita lotok joylashtirilgan va har bir
lotokning maydoni 0,4 m?, Lotokning korpusi yog‘ochdan tayyorlangan va o‘rta qismi simli to‘r
bilan qoplangan. Quritish kamerasining eshigidan yo‘qotilishni kamaytirish uchun eshigi germetik
yopilgan. Quyosh quritgichida quritish jarayonida havoning haroratini rostlash uchun yordamchi
gizdirgich o‘rnatilgan. Havoni dastlabki gizdirish quyosh nurlanishi hisobiga amalga oshiriladi, agar
harorat talab etilgan haroratdan past bo‘lsa, u holda elektrik qarshilik yordamida qo‘shimcha
gizdiriladi, keyin tortuvchi ventilyator yordamida mahsulot atrofidan o‘tkaziladi. Tortuvchi
ventilyatorning diametri 20 sm bo‘lib, havoning massaviy sarfini tanlash uchun klapan yordamida
qo‘l orgali boshqariladi. Havoni bir xilda tagsimlanishini va mahsulot namligini to‘liq nazorat qilish
uchun ventilyator lotkaning ostida joylashtirilgan.

Xulosa. Quyosh energiyasi potensiali eng ko‘p qo‘llaniladigan sohalardan biri qishlog
xo‘jalik mahsulotlarini quyosh energiyasi yordamida quritishdir. Rivojlangan mamlakatlarda meva
va sabzavotlarni quritish vaqtidagi yo‘qotilish ishlab chiqgarishning 30-40% ni tashkil giladi.
Yuqorida ko‘rib chiqilgan har xil turdagi quyosh quritgichlari orasida shkaf turidagi quyosh
quritgichlari quritish tezligi va sifati bo‘yicha ustun ekanligini ko‘rsatadi. Katta miqdordagi qishloq
xo‘jalik mahsulotlarini quritishda esa issigxona turidagi quyosh quritgichlaridan foydalanish
quritish tizimining samaradorligini ortishiga olib keladi. Yugqoridagi tahlillardan kelib chigib
samaradorligi yuqori bo‘lgan quyosh quritgichlarini tanlash quritilayotgan qishloq xo‘jalik
mahsulotlarni turiga, iqlim sharoitiga va qurilmaning konstruksiyasiga bog‘liq ekanligi aniqlandi.
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ROTORI QISQA TUTASHTIRILGAN ASINXRON MOTOR VALIDAGI
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Annotatsiya. Qisqa tutashtirilgan rotorli asinxron motor o ‘zining ishonchlilik, chidamlilik va iqtisodiy
samaradorlik nuqtai nazaridan afzalliklari tufayli sanoat korxonalarida keng qo ‘llaniladi. Shu bilan birga,
uning kamchiliklaridan biri shundaki, aktiv va reaktiv quvvat sarfini muvozanatlashtira olmasligi sababli
quvvatni yo ‘qotish omillari o ‘zini namoyon qiladi. Aynigsa, qisqa tutashtirilgan rotorli asinxron motor
yuklanmagan (salt) ish holatda yoki dastlabki ishga tushirish vaqgtida, quvvat koeffitsiyenti yoki foydali ish va
unumdorlik keskin kamayadi. Shuning uchun, gisqa tutashtirilgan rotorli asinxron motorning gquvvat
koeffitsiyentini yaxshilash keyingi maqolar uchun dolzarb mavzu bo ‘lib, bir necha yillardan beri gizigarli
echimlarni oz ichiga olib kelmogda. Ushbu maqolada ikki turdagi boshqarish tizimini umumlashgan
(chastota konvertori va bashoratli momentni boshqarish) sistemasi keltirib o ‘tilgan. Ushbu maqolaning asosiy
yo ‘nalishi yuqorida aytib o ‘tilgan ikkita tizimdan foydalangan holda gisqa tutashtirilgan rotorli asinxron
motorni boshgarish tizimini loyihalash, turli nazorat usullarining ishlashini tahlil gilish va simulyatsiya va
eksperimental natijalarni taggoslash orgali ushbu usullarni nazariy tahlilini yoritgan.

Kalit so“zlar: gisqa tutashtirilgan rotorli asinxron motor, moment, sirpanish koeffitsiyenti, samaradorlik,
boshgarish algoritmlari, chastota o ‘zgartirgich, o ‘zgaruvchan tok, kuchlanish manbasi invertori,
pulsatsiyalanuvchi kuchlanish, bashoratli regulyator.

Annomauusn. AcuHxponuvlil 08ucamenb ¢ KOPOMKOZAMKHYMBIM DPOMOPOM WUPOKO NPUMEHSAEmCcsl Ha
NPOMBIULTIEHHBIX NPEOnpUusimusax 01a200apss C60UM NPEeUMYUEeCMEAM NO HAOEHCHOCMU, 001208eHHOCU U
axonomuunocmu. Ilpu smom 00OHUM U3 €20 HeOOCMAMKO8 AGIAEMCS MO, Ymo KoI(hduyuenmvl nomeps
MOWHOCU NPOSAGTIOMCS U3-3A HEBOZMONCHOCIU COANAHCUPOBAMb NOMPebNIeHUe aKMUSHOU U PeaKmueHol
mowpocmu. OcobeHHo 6 ACUHXPOHHOM Ogueamene ¢ KOPOMKO3AMKHYMbIM DPOMOPOM 6 HEHASPYICEHHOM
(conegom) pabouem coCMOsSHUU UTU 80 BPeMsi NEPBOHAYANLHO2O 3ANYCKA KOIDduyuenm MowHoCmu uiu
nonesnas paboma u KIIJ pesxo cuuoxcaiomes. I[losmomy ynyuwenue Kodgpguyuenma MmowHOCmU
ACUHXPOHHO20 08U2amensi ¢ KOPOMKO3AMKHYMbIM POMOPOM SIGIAEMCL AKMYAIbHOU MEMOU OAsl CLedYIOuUx
cmametl, yice HECKOIbKO Jlem COOepicayux unmepecHvle peuienus. B Oannoil cmamve npedcmagieHa
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