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GRANULALASH LINIYASINING OZUQA ARALASHTIRGICH QURILMASIDA
KURAKCHALARNING O‘RNATILISH BURCHAGI OZUQANING SIFAT DARAJASIGA
TA’SIRINI O‘RGANISH

A.Borotov!, J. Tursunov?

l“Toshkent irrigsiya va qishloq xo‘jalgini mexanizasilash muhandislari instituti”
Milliy tadgiqot universiteti,
Termiz davlat muhandislik va agrotexnologiyalar universiteti.

Annotatsiya. Bugungi kunda yurtimizda bogilayotgan chorva mollarining katta ulishi, ya’ni
85-90 foizi dehqon (shaxsiy yordamchi) xo‘jaliklariga to‘g‘ri keladi. Ushbu dehqon (shaxsiy
yordamchi) xo‘jaliklarda boqilayotgan chorva mollari va parrandalar uchun ozugqalarni yedirishga
tayyorlash ishlarini agrar davlatlarda ilg‘or texnologiyalar yordamida amalga oshiriladi. Ushbu
maqolada kichik chorvachilik fermer xo‘jaliklari uchun rivojlangan davlatlarda foydalaniladigan
ozuga aralashtirgich qurilmasidan golishmaydigan, kichik o‘lchamli, samaradorligi yuqgori va
igtisodiy ko‘rsatgichi yaxshi bo‘lgan granulalash liniyasining ozuqa aralashtirgich qurilmasi ishlab
chigilgan bo‘lib, ushbu qurilma ozuqalarni aralashtirish jarayonida kurakchalarning o‘rnatilish
burchagiga bog‘liq holda ozugalarning aralashish sifati tadqiq etildi. Tajribada granulali ozuga
tayyorlashda aralashtirgichdagi kurakchalarning o‘rnatilish burchagi ko‘rib chigilgan.

Kalit so‘zlar: Chorvachilik va parrandachilik, granulalash liniyasi, ozuga aralashtirish
qurilmasi, kurakchalar, o‘rnatilish burchagi, ozuga fraksiyasi, ozugalarni aralashtirish bir xilligi,
ozuganing namlanish darajasi.

N3YYEHUME BJUAHUSA YIVIA YCTAHOBKHU JIOITATOK B CMECHUTEJIBHOM
YCTPOUCTBE JIUHUU IT'PAHYJIMPOBAHWS HA YPOBEHb KAUECTBA KOPMA

A.Boporos!, K.Typcynos?

(TamkenTcKuit MHCTHTYT HHKEHEPOB UPPUTALIUN U MEXAHU3ALMH CEIECKOTO X03IHCTBaY
HanmonanbsHbIN nccneq0BaTeIbCKU YHUBEPCUTET,
2TepMe3CKHii TOCYIapCTBEHHBIH YHUBEPCHTET HHXEHEPHH M arPOTEXHOJIOTHIA.

AnHoTtanus. CerojHs OoJbIIasi JIOJIS MOTOJIOBbS CKOTa B Hallel cTpaHe, To ecTh 85-90
MPOLIEHTOB, MPUHAANEKHUT (GepMepckuM (TEPCOHANBHBIM) X03sHCTBaM. DTOT (epmep (JTHMYHBIHA
MTOMOIITHUK) TOTOBUT KOpPMa JAJIsi CKOTAa M MTHIIBI, COAEpXKAIIUXCS Ha (epMax arpapHbIX CTpaH, C
MOMOIIBI0 TIEPEOBBIX TEeXHONOTWH. B maHHON pabore pa3paboraHo MamorabapuTHOE,
BBICOKOIIPOU3BOAUTEIIEHOE U DKOHOMUYHOE YCTPOUCTBO-KOPMOCMECUTEND JIMHUU IPAHYIUPOBAHMS,
HE yCTyHaromee KOPMOCMECHTENIIO, HCIOJIb3yeMOMY B Pa3BUTBIX CTpaHax g HEOOJBIIHX
KUBOTHOBOTUeCKUX (hepm. KauecTBO cMenmMBaHus KOPMOB B 3aBUCHMOCTH OT YCJIOBHA. ObLT U3y4eH
yroJI yCTAaHOBKU. B dKCIEpHMEHTE YYHTHIBAICS YroJl YCTAHOBKH JIONACTEH B CMECHTEJC IIPH
MPUTOTOBJICHUH TPAHYIMPOBAHHOTO KOpPMA.

.o Agricultural engineering solutions 2024, 4(8). - o o Lo agriengicomiuz,
G



T
© U AGRICULTURAL ENGINEERING SOLUTIONS ~ ~© © " ")|page
|
Kﬂmquble cJ10oBa.: H{HBOTHOBOHCTBO n IITULOEBOACTBO, JIMHUA FpaHyJII/IpOBaHI/IH,

KOPMOCMECHUTEIIbHOE YCTPOUCTBO, JIOMATHI, YroJl YCTaHOBKH, (pakuus KOpMa, PaBHOMEPHOCTH
CMEILMBAHNS KOPMa, YPOBEHb BIAKHOCTH KOpMa.

STUDY OF THE EFFECT OF PADDLE INSTALLATION ANGLE IN THE FEED MIXER
DEVICE OF THE GRANULATION LINE ON THE QUALITY LEVEL OF THE FEED

A.Borotov!, J. Tursunov?

L“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University,
Termiz State University of Engineering and Agrotechnology.

Abstract. Today, a large share of livestock in our country, i.e. 85-90 per cent, belongs to
peasant (private) farms. Implementation of advanced technological tools in agrarian countries to
prepare for feeding problems for livestock and poultry kept in these peasant (private power) farms.
In this article, a small-sized, high-efficiency and cost-effective granulation line feed mixer device,
which is not inferior to the feed mixer device used for small livestock farms in developed countries,
is developed. The quality of feed mixing depending on the installation angle was studied. In the
experiment, the angle of installation of the paddles in the mixer during the preparation of granular
feed was considered.

Key words: Livestock and poultry farming, pelleting line, feed mixing device, shovels,
installation angle, feed fraction, feed mixing uniformity, feed moisture level.

Kirish. Yurtimizda chorvachilik va parrandachilik qishloq xo‘jaligi ishlab chiqarishining
asosly tarmogqlaridan biri hisoblanadi. Chorvachilik va parrandachilik tarmog‘ini rivojlantirish
bo‘yicha hukumatimiz tomonidan 2022-2026-yillarga mo‘ljallangan Yangi O‘zbekistonning
taraqqiyot strategiyasi ishlab chiqilgan bo‘lib, unda “qishloq xo‘jaligini ilmiy asosda intensiv
rivojlantirish orqali dehqon va fermerlar daromadini kamida 2 baravar oshirish, gishloq xo‘jaligining
yillik o‘sishini kamida 5 foizga yetkazish” vazifalari belgilab berilgan. Belgilab berilgan vazifalarni
amalga oshirishda kichik chorvachilik va parrandachilik xo‘jaliklarida granulali ozuqalarni sifatli
tayyorlash va ozuga aralashmasiga kam miqdorda qo‘shiladigan ozuqa qo‘shimchalarini ratsion
bo‘yicha me’yorlashni amalga oshiradigan texnik vositalarni ishlab chiqish muhim vazifalardan
hisoblanadi.

Yugoridagilarni inobatga olgan holda kichik chorvachilik xo‘jaliklari uchun ozuqalarni
granulalash liniyasida aralashtirishda qo‘llaniladigan qurilmani ishlab chiqish ustida izlanishlar olib
borildi. Qurilmaning xar bir ishchi organlari bo‘yicha tadqiqotlar o‘tkazildi. Ushbu tadqiqotimizda
ozuga aralashtirish qurilmasidagi kurakchalarning o‘rnatilish burchagi aralashayotgan ozugalarning
sifatiga ta’siri tadqiq etildi.

Tadqiqot materiallari va uslubi. Tajribalarni o‘tkazish uchun ozuqa aralashtirish
qurilmasidagi kurakchalarning o‘rnatilish xolatini o‘zgartirish bo‘yicha tajriba nusxasi tayyorlandi
(1-rasm). Tajribalar GOST 34748-2021 “ Agricultural machinery. Feed distributors. Test methods”
standart qo‘llanmasidagi uslublar asosida o‘tkazildi.
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1-rasm. Ozuqa aralashtirish qurilmasidagi kurakchali ishchi organlarning o’rnatilish
burchagi.

Ozuga aralashtirgich qurilmaning texnologik ish jarayoni va ishchi gismlari parametrlarini
tadqiq etish bo‘yicha tajribalar jarayonida aralashtiriladigan dag‘al ozuqalarning bir xil tarkibini
ta’minlash magsadida bir xil tarkibli dag‘al ozuqalar tayyorlab olindi. Tajribalarda aralashtirish
qurilmasiga bir xil miqdorda dag‘al ozuqalarni solinishi ta’minlandi.

Taqqoslanayotgan kurakchalarning o‘rnatilish burchagi bo‘yicha tajribalar davomida dag‘al
ozugalardan alohida-alohida namunalar olinib, ozuqalarning sifat darajasining o‘zgarishi aniqlab
borildi.

Tajribalar davomida kurakchalarni 5 xil gradusda o‘rnatgan holda tajribalar o‘tkazildi.

Birinchi tajribada aralashtirgich kurakchalar 35° gradus burchak ostida o‘rnatilganda
tayyorlangan ozuganing fraksiyalar bo‘yicha tarkibi o‘rganildi.

Ikkinchi tajribada aralashtirgich kurakchalar 40° gradus burchak ostida o‘rnatilganda
tayyorlangan ozuqaning fraksiyalar bo‘yicha tarkibi o‘rganildi.

Uchinchi tajribada aralashtirgich kurakchalar 45° gradus burchak ostida o‘rnatilganda
tayyorlangan ozuganing fraksiyalar bo‘yicha tarkibi o‘rganildi.

To‘rtinchi tajribada aralashtirgich kurakchalar 50° gradus burchak ostida o‘rnatilganda
tayyorlangan ozuqaning fraksiyalar bo‘yicha tarkibi o‘rganildi.

Beshinchi tajribada aralashtirgich kurakchalar 55° gradus burchak ostida o‘rnatilganda

tayyorlangan ozuganing fraksiyalar bo‘yicha tarkibi o‘rganildi (1 jadval).
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1-jadval

Kurakchalarning o’rnatilish burchagi,
Tayyorlangan ozuganing fraksiyalar (gradus)

bo‘yicha tarkibi

Ozugalarning aralashtirish bir xilligi, 90 %
dan kam emas.

Ozuganing namlanish darajasining bir xilligi
90 % dan past bo‘lmasligi kerak
Aralashgan tayyor ozuganing barcha
3 | qismlarida namlikning belgilangan me’yordan 8 6 4 ) 7
chetlashishi 5 % dan oshib ketmasligi kerak.
Belgilangan ish unimida ozugani aralashtirish
4 vaqtining belgilangan vagtdan chetlashishi 22 16 9 13 18
20 % dan oshib ketmasligi kerak.

Tahlil va natijalar. Ozuqa aralashtirgich kurakchalari 35°, 40° va 55° gradus burchak ostida
o‘rnatilganda ozugalarning aralashtirish bir xilligi, ozuganing namlanish darajasining bir xilligi,
aralashgan tayyor ozuqaning barcha gismlarida namlikning belgilangan me’yordan chetlashishi va
belgilangan ish unimida ozugani aralashtirish vagtining belgilangan vagtdan chetlashishi me’yorlarda
bo‘Imadi.

Ozuga aralashtirgich kurakchalari 50° gradus burchak ostida o‘rnatilganda ozugalarning
aralashtirish bir xilligi va belgilangan ish unimida ozugani aralashtirish vagtining belgilangan
vaqtdan chetlashishi belgilangan me’yorlarda bo‘ldi. Ammo tayyorlangan ozuganing namlanish
darajasining bir xilligi va aralashgan tayyor ozuganing barcha gismlarida namlikning belgilangan
me’yordan chetlashishi natijalari me’yorlada bo‘Imadi.

Xulosa. Hozirgi kunda chorva mollari, parrandalar va boshga jonivorlarni granulalangan
ozugalar bilan parvarishlash ularning mahsuldorligini oshirmoqgda. Shu sababli oilaviy fermer
xo‘jaliklar uchun granulalash liniyasi va unda qo‘llaniladigan ozuqa aralashtirgich qurilma ishlab
chigilgan bo’lib, ushbu qurilmadagi kurakchalarning o‘rnatilish burchagi 450 gradus bo‘lganda
ozuqaning fraksiyalar bo‘yicha tarkibida ozuqalarning aralashtirish bir xilligi 94 % dan ko‘p,
namlanish darajasining bir xilligi 91 % dan yuqori, aralashgan tayyor ozuganing barcha gismlarida
namlikning belgilangan me’yordan chetlashishi 4 % dan oshib ketmadi va ozugani aralashtirish
vagtining belgilangan vaqtdan chetlashishi 9 % dan oshib ketmadi. Kurakchalar 50° gradus burchak
ostida o‘rnatilganda ham tayyorlangan ozuqaning fraksiyalar bo‘yicha aralashish bir xilligi xamda
ozugani aralashtirish vagtining belgilangan vagtdan chetlashishi bo‘yicha ijobiy natijalarga erishiladi,
lekin bunday jarayonda tayyorlangan ozuqaning fraksiyalar bo‘yicha namlanish va ozuqalarning
barcha gismlarida namlikning belgilangan me’yordan chetlashish darajalari esa ilmiy izlanishlar
jarayonida belgilangan natijalarga erishilmadi.

Foydalanilgan adabiyotlar ro‘yxati.
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3. Eshdavlatov Eshpulat Uzakovichning DS dissertatsiyasi «Ozugalar aralashmasini ogimli

usulda tayyorlaydigan resurstejamkor texnik vositalarni ishlab chigishning ilmiy-texnik
yechimlari». Qarshi 2023y.
4.  3.M.Kyuunckac, B.1. Oco6os, FO.JI. ®perep “O6opynoBanue Ajis CYIIKH, TPAHYIUPOBAHUS U

OpukerupoBanus kKopMoB” Mocksa 1988 .
5. www.stat.uz. O‘zbekiston Respublikasi Prezidenti huzuridagi statistika agentligi.
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OZUQA TARQATISH QURILMASIDA OZUQA TARQATISH MIQDORI TO‘KISH
NOVINING QIYALIGI VA UZUNLIGIGA BOG‘LIQLIGI

D.X. Xudaynazarov, U.E. Umarov, B.Sh. Murodov
Islom Karimov nomidagi Toshkent davlat texnika universiteti

Annotatsiya. Jahonda donli va dag‘al ozugalarni maydalab, ulardan to‘liq qiymatli ozuqalar
tayyorlash va targatishning resurstejamkor texnologiyalari va ularni amalga oshiradigan texnika
vositalarining yangi ilmiy-texnikaviy yechimlarini ishlab chigishga yo‘naltirilgan ilmiy-tadgiqot
ishlari olib borilmoqda. Jumladan somon, beda pichani va boshqa dag‘al ozugalar hamda bug‘doy,
arpa, makkajuxori doni va so‘talari kabi donli ozugalarni bir Xil granulometrik tarkibga keltirib sifatli
maydalash, so‘ngra ularning aralashmasini chorva mollariga belgilangan me’yorlarda tarqatishni
amalga oshiradigan energiya va resurstejamkor qurilmalarni yaratishga alohida e’tibor berilmoqda.
Shu jihatdan dag‘al va donli ozugalarga mexanik usulda maydalash yo‘li bilan ishlov berish, so‘ngra
ularning aralashmasidan tayyorlangan ozugalarni chorva mollariga bir xil miqdorda tarqgatishni
amalga oshiradigan qurilmalarni ishlab chigish, ularning texnologik ish jarayoni hamda ishchi
gismlarining parametrlarini asoslash dolzarb hisoblanadi.

Shuni hisobga olib kichik xo°jaliklar uchun ozuqa tarqatishda qo‘llaniladigan kichik o‘lchamli
qurilma ishlab chiqildi va uning tokish novining uzunligi va qiyaligiga bog‘liq holda ozuga targatish
me’yorining o‘zgarishi nazariy tadqiq etildi.

Kalit so‘zlar. Kurakchalar, to‘kish novi, rotor, dag‘al ozuqalar, maydalangan makkajo‘xori,
maydalangan somon, maydalangan beda, bunker.

3ABUCUMOCTD KOJIMYECTBA PACIIPEJAEJISIEMOI'O KOPMA OT YUCJIA
OBOPOTOB POTOPA C JIOITACTSAMHA B YCTPOUCTBE JJI51 PACIIPEAEJIEHUS
KOPMA

J.X. Xynaiinazapos, Y.J. Ymapos, b.111. Myponos
TamkeHTCKUI rocy1apCTBEHHBIN TEXHUYECKUN yHUBEpcUTET MMeHH Mcnama Kapumosa

AHHoTauusi. B Mupe BemyTcs HaydHO-MCCIIEIOBATENbCKAE pabOTHI, HaIpaBICHHBIC Ha
pa3paboOTKy HOBBIX HAy4YHO-TEXHHYECKMX pelIeHUN pecypcodPPEeKTUBHBIX  TEXHOIOTHM
M3MEJbUYCHHS 3epHa U TPyOBIX KOPMOB, IPUTOTOBICHUS U Pa3/laud U3 HUX MOJHOIIEHHBIX KOPMOB, a
TaKXe TEeXHUUYECKHX CPEJCTB, peau3yoUMX UX. B ToM uucie coioMa, CEHO JIIOLEPHBI U ApPYyrUe
rpyObie KOpMa, a TaK)Ke 3epHOBbIE KOpMa, TaKKe KaK MIIEHHIIA, STYMEHb, KYKYypy3HOE 3€pHO 1 OTpYOH,
KOTOpBIE MPOU3BOJAT KAUECTBEHHBIH MOMOJ JI0 OJAWHAKOBOI'O I'PAaHYJIOMETPHYECKOTO COCTaBa, a
3aTeM paclpeieNssioT WX CMECh CKOTY IO YCTAHOBJIIEHHBIM HOPMaMm M C OCOOBIM BHHUMAaHHEM.
YACNSETCS CO3/IaHUI0 pecypcocOeperaronux ycrpoicTB. C 3TON TOYKU 3pEHUS aKTyaIbHON SIBJISIETCS
00paboTKa rpyObIX ¥ 36pHOBBIX KOPMOB ITyTEM MEXAaHHUYECKOTO M3MEIBUYCHHS, a 3aTeM pa3padoTKa
YCTPOMCTB, pacHlpeAeNsioliuX MPUTOTOBIEHHbIE W3 HX CMECH KOpMa CKOTY B OJMHAKOBOM
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KOJIMYECTBE, OOOCHOBBIBAIOIIMX HX TEXHOJOTMUYECKHUH MPOIeCC padOThl M MapaMeTpbl pabodmx
OpraHoB.
C ygeroM 3TOro OBUIO pa3pabOTaHO MaIOTa0apUTHOE YCTPOWCTBO, UCIOIB3YEMOE TpHU
pa3mgaye Kopma Juiss HeOONbHIUMX (EPMEPCKHX XO3SHUCTB, U TCOPETUYCCKH H3YUYEHO H3MCHCHHE
CKOPOCTH pa3ay KopMa B 3aBUCHMOCTH OT JIJTMHBI U HAKJIOHA €r0 Pa3IMBHOIO XKe1o0a.

KuroueBble cioBa. Jlonarsl, xeinod, poTop, rpyoble KopMa, MOJIOTasi KyKypy3a, MOJoTas
COJIOMA, MOJIOTas JIIOLEpHa, OYHKep.

DEPENDENCE OF THE AMOUNT OF DISTRIBUTED FEED ON THE SPEED OF THE
ROTOR WITH BLADES IN THE FEED DISTRIBUTION DEVICE

D. Khudaynazarov, U. Umarov, B. Murodov
Tashkent State Technical University named after Islam Karimov

Annotation. In the world, scientific and research work is being carried out aimed at the
development of new scientific and technical solutions of resource-efficient technologies for grinding
grain and coarse feed, preparing and distributing full-value feed from them, and the technical means
that implement them. Including straw, alfalfa hay and other coarse feeds, and grain feeds such as
wheat, barley, corn grains and bran, which make high-quality grinding to the same granulometric
composition, and then distribute their mixture to livestock according to established standards and
special attention is paid to the creation of resource-efficient devices. From this point of view, it is
urgent to process rough and grain feeds by mechanical grinding, and then to develop devices that
distribute feed prepared from their mixture to livestock in the same amount, justifying their
technological work process and parameters of working parts.

Taking this into account, a small-sized device used in the distribution of feed for small farms was
developed, and the change of the rate of feed distribution depending on the length and slope of its
pouring chute was theoretically studied.

Keywords. Shovels, chute, rotor, roughage, ground corn, ground straw, ground alfalfa,
hopper.

Kirish. Jahonda donli va dag‘al ozuqalarni maydalab, ulardan to‘liq qiymatli ozuqalar
tayyorlash va targatishning resurstejamkor texnologiyalari va ularni amalga oshiradigan texnika
vositalarining yangi ilmiy-texnikaviy yechimlarini ishlab chiqishga yo‘naltirilgan ilmiy-tadgigot
ishlari olib borilmoqda. Jumladan somon, beda pichani va boshqa dag‘al ozuqalar hamda bug‘doy,
arpa, makkajuxori doni va so‘talari kabi donli ozuqgalarni bir xil granulometrik tarkibga keltirib sifatli
maydalash, so‘ngra ularning aralashmasini chorva mollariga belgilangan me’yorlarda tarqatishni
amalga oshiradigan energiya va resurstejamkor qurilmalarni yaratishga alohida e’tibor berilmoqda.
Shu jihatdan dag‘al va donli ozuqalarga mexanik usulda maydalash yo‘li bilan ishlov berish, so‘ngra
ularning aralashmasidan tayyorlangan ozugalarni chorva mollariga bir xil miqdorda targatishni
amalga oshiradigan qurilmalarni ishlab chigish, ularning texnologik ish jarayoni hamda ishchi
gismlarining parametrlarini asoslash dolzarb hisoblanadi.

Dunyoda dag‘al va donli ozugalarni maydalash usullari va ularni chorva mollariga targatish
texnologiyalari va texnika vositalarini takomillashtirish bo‘yicha gator, jumladan, maydalashga
ketadigan energiya sarfini kamaytirish imkonini beradigan don va dag‘al ozuqalarni maydalash
usullarini ishlab chigish; har xil ozuga turlarini maydalash imkonini beradigan universal
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maydalagichlarni yaratish; yirik xo‘jaliklar uchun ozuqalarni maydalash, aralashtirish va tarqatishni
ta’minlaydigan ozuqa tarqatkichlarni ishlab chiqish; kam chorva moliga ega xo‘jaliklar uchun kichik
maydalagich va ozuqa tarqatkich qurilmalarni yaratish kabi ustuvor yo‘nalishlarda ilmiy tadqiqotlar
olib borilyapti.

Shunday qilib, qoramollarning kichik xo‘jaliklarida ozugqa tayyorlash jarayoni
samaradorligini  oshirish ~ yo‘nalishi ~ dolzarbdir. Chunki bunkerli ozuqa tarqatgich-
aralashtirgichlarning ishchi organlari konstruksiyasini takomillashtirish orgali tayyorlangan ozuga
aralashmalarini targatish sifatini sezilarli darajada yaxshilash mumkin. Bu vazifa esa mavjud
mashinalarning ishchi organlarini takomillashtirish orgali muammoni hal qilishning samarali
yo‘llarini tadqiq etishni talab etadi.

Yugqoridagilardan kelib chiqib dag‘al ozuqalarni tarqatish qurilmasida ozuqalarning bir
me’yorda tarqatilish sifati ko‘p jihatdan to‘kish novining uzunligi va qiyaligiga bog‘liq. Shu sabali
to‘kish novining ozuqani tarqatish sifatiga ta’sirini nazariy o‘rganildi.

Materiallar va usullar. Tadgigot jarayonida statistik tahlil usullari, bir omilli tajribalar
asosida qurilma parametrlarini asoslash, g‘alvirli klassifikator bilan maydalangan mahsulotning
granulometrik tarkibi va maydalanish modulini aniglash, eksperimentlarni matematik rejalashtirish
va tenzometriya usullari hamda mavjud me’yoriy hujjatlarda belgilangan usullardan foydalanilgan.

Dag‘al ozuqalarni tarqatish qurilmalarining konstruksiyasi va texnologik ish jarayoni, ularni
tadqiq etish bo‘yicha o‘tkazilgan tadqiqotlar hamda dag‘al ozuqalarning tarkibiy tuzilishini o‘rganish
asosida dehqon (shaxsiy yordamchi) va Kichik chorvachilik xo‘jaliklari uchun ixcham variantdagi
yengil konstruksiyaga ega dag‘al ozugalarni tarqatish qurilmasi ishlab chiqildi (1-rasm).

A2 5
/

1w 3
1-bunker; 2-tutgich; 3-ishga tushirish tugmasi; 4-g‘ildiraklar;
5-harakatlantirgich; 6-tasmali uzatma; 7-chervyakli reduktor; 8-rotor; 9-kurakcha; 10-kurakchaning
uchki giya gismi; 11 va 12 - to‘kish darchasi va novi; 13-oxur.

1-rasm. Dag‘al ozuqalarni tarqatish qurilmasini sxemasi.

Dag‘al ozuqalarni targatish qurilmasining ish jarayoni quyidagicha amalga oshiriladi.
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Ozuqalar bunker 1 ga yuklanadi va tutqich 2 dan ushlab, g‘ildiraklar 4 orqali ozuqa tarqatgich
harakatlantirilib ozuga tarqatish joyiga olib boriladi hamda ishga tushirish tugmasi 3 orqali
harkatlantirgich 5 ishga tushiriladi. Bir vaqtning o‘zida harakat harakatlantirgich 5 dan tasmali
uzatma 6 orqali chervyakli reduktor 7 ga uzatiladi. Oz navbatida chervyakli reduktor 7 aylanishlar
sonini bir necha marotaba kamaytirib harakatni rotor 8 ga uzatadi. Rotor 8 ning valiga kurakchalar 9
o‘rnatilgan bo‘lib, bir vaqtda rotor 8 ning vali bilan kurakchalar 9 birga aylanadi. Kurakchalar 9
aylanishi natijasida ozugalar bunker 1 ning markazidan kurakchalarning uchki giya gismi 10 ga
tomon harakatlanishni boshlaydi. Shu bilan birga ozuqalar kurakchalar 9 bo‘ylab kurakchalarning
giya uchi 10 ga tomon jadallik bilan siljib to‘kish darchasi 11 dan chiqa boshlaydi. To‘kish darchasi
11 dan chiqgan ozuqalar to‘kish novi 12 orqali oxurga kelib tushadi. Kurakchalar 9 ning uchi 10 ning
qiya joylashuvi bir vaqtning o‘zida kurakchalarning ozugani surishini va tashqgariga chigarishini
yaxshilaydi.

Dag‘al ozuqalarni tarqatish qurilmasida ozuqgalarning bir me’yorda tarqatilish sifati ko‘p
jihatdan to‘kish novining qiyaligiga bog‘liq. Shu sabali to‘kish novining ozuqani tarqatish sifatiga
ta’sirini nazariy o‘rganish uchun to‘kish novining giyaligini 30° dan 45° gacha oraligda o‘zgartirilib
tajribalar o‘tkazildi.

Natijalar va ularning tahlili. Ozuqa tarqatkich bunkerining to‘kish darchasidan chigqan

maydalangan dag‘al ozuqa to‘kish novi ustida o‘z og‘irlik kuchi G ta’sirida harakatlanib, oxurga
to‘kilishi uchun to‘kish novi ma’lum bir giyalikga ega bo‘lishi kerak bo‘ladi.

To‘kish novining qiyaligi O ni maydalangan dag‘al ozuqaning harakat tenglamasidan
aniglaymiz

mx = Gsin § — Figpg, 1)

bunda Fg,,
Agar Fg . = fN, N=Gcosd ekanligini hisobga olsak, (3.64) ifodani quyidagicha

yozishimiz mumkin

— ishgalanish kuchi.

mX = Gsin§ — fG cos §, (2)
(2) ifodaning tahlili shuni ko‘rsatadiki, maydalangan dag‘al ozuqa to‘kish novi ustida erkin

harakatlanib, yerga to‘kilishi uchun quyidagi shart bajarilishi kerak, ya’ni og‘irlik kuchining nov sirti
bo‘ylab tashkil etuvchisi ishqalanish kuchidan katta bo‘lishi kerak [75; 242 — 341-b, 76; 191 — 263-

b.]:
Gsino > fGcoso (3)
(3) ifodani G ga qisqartirsak mazkur ifoda quyidagi ko‘rinishga ega bo‘ladi:
sino > f coso (4)
(4) ifodani quyidagicha yozish mumkin:
sino
—>f (5)
COSoO

sino
(5) ifodadagi E =190 hamda f = tg Pisnq ckanligidan ushbu ifoda quyidagicha bo‘ladi:
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o> ¢|shq (6)

Ushbu shartga ko‘ra, maydalangan dag‘al ozuqga to‘kish novi ustida erkin harakatlanib, yerga
to‘kilishi uchun to‘kish novining giyaligi @ ozuganing novga ishgalanish burchagi Pignq dan katta
bo‘lishi kerak.

Tajriba natijalariga ko‘ra maydalangan dag‘al ozugalarning ishqalanish burchagi 29°
ekanligini hisobga olsak, u holda ozuga targatgich to‘kish novining giyaligi & >29° bo‘lishi
kerakligini bilib olamiz.

Yerga to‘kilgan dag‘al ozuqa uyumi vertikal va qurilma yo‘nalishiga perpendikulyar
tekislikdagi kesimi uchburchak ko‘rinishida bo‘ladi. Bu uchburchak 2-rasmda ABC orgali
belgilangan.

7 7 J

i

2-rasm. To‘kish novi va yerga to‘kilgan ozuqa uyumi sxemasi

Uyum oflchovlari, xususan balandligi BD va eni AC , tarqatilgan massa migdori  hamda
presslanmagan (bo‘sh) dag‘al ozuganing hajmiy og‘irligi p, vatabiiy giyalik burchagi £ ga bog‘liq.
Bu bog‘liglikni topish uchun quyidagi ifodadan foydalanamiz:

q=%BD-AC-pb. @
(7) ifodadagi BD = DC -tgf va AC =2DC ekanligidan

q=DC*gs p,. 8)
Natijada uyum balandligi va eni topiladi:
|
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pc= |—4 | ©)
98- p,

D= |4195 (10)
Ph

AC=2 |3 (12)
98- p,

Uyum to‘laligicha bunker novidan tashqarida bo‘lishi kerak, shuning uchun quyidagi shart
bajarilishi kerak:

DC <, coso, (12)

bunda | — to‘kish novining uzunligi.

(9) va (10) ifodalardan to‘kish novining uzunligini aniqlaymiz:

NP B (13)
coso \tgs- p,

Bundan tashqari, novning pastki qismi uyum cho‘qqisidan balandroq bo‘lishi kerak, ya’ni:
BD<L,-I sing. (14)

(10) va (14) ifodalardan to‘kish novining uzunligiga qo‘shimcha shartni aniqlaymiz:

| <.L(Le— /q'tgﬁ} (15)
sino o

Agar q=5kg/m; & =35°: L, =05m; g= 559 0, = 10kg/ m® bo‘lganda to‘kish
novining uzunligi uchun quyidagi shartlar bajarilishi kerak: 1 >0,273m va | <0,315m.

Xulosa. Yuqoridagi nazariy natijalariga ko‘ra, dag‘al ozuqalarning makkajo‘xori, beda va
somon poyalarini targatish sifati chorva mollarining kunlik ratsionidagi bir martalik ozuga miqdori
makkajuxori va beda uchun 4-5 kg, somon uchun 2-3 kg oralig‘idagi miqdor bo‘yicha tanlanib, bunga

ozuqa tarqatgich to‘kish novining uzunligi uchun quyidagi shartlar bajarilishi kerak: | >0,273m

va |, <0,315m bo‘lganda va to‘kish novining qiyaligi 0 > 29° bo“lishi kerakligi aniglandi.
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EHUJIFA MAXCYJIOTJIAPUHHA DKCTPEMAJI IIAPOUTJIAPJIA
TAKCUMJVIAILIJATU MYAMMOJIAPUHUHI' MATEMATUK EYUMU

A.K. Mapnuesal, B.H. Paxumon?, H.A. Maxmynos®, K.A. IllaBazos*

1‘-11/1qu1< OJIMH TaHK KYMOHOHJINK MyXaHJAUCIUK OMIIUM IOPTH,
2AX60p0T-KOMMyHI/IKaI_[I/I0H TEXHOJIOTHSUIAPH Ba ajloKa XapOuil MHCTUTYTH,
3Y36exucron Pecniy6mukacu Kypomm Kyunap Akanemusicy,
4“TorKeHT HppUranus Ba KUIUIOK XY KaJIMTHHU MEXaHU3aUIsUIall MyXaHIMCIapy UHCTUTYTH
MUJUIMHI TaAKUKOT YHUBEPCUTETH.

AnHoTanus. Makonana HedTh (EHWIFM) MaxCyJIOTJIApUHUHT Xap KaHAal XoJiaTha, Iy
KyMIIaJlaH dSKCTepMall IMapOWTiapAa TaKCHMIIAga Kymiad MyaMMmoJiap MaBXKYMIUTH XaKuaa
¢bukpnap roputwirad. Macanan, éHUIFM MaxCyJIOTJIApDUHU KaH/Iai pe3epByapiiapaa CaKkIaHTaHJINTH,
UAMIIHUHT BEPTUKAJ Ba FOPU3OHTAN JKOMIAIIUIIN, CYIOKIUK OKMO YMKAa&TraH THUPKUII (KyMpak)
HUHI yJIYaM{d Ba YHHMHI F€OMETPMK IIAKiIura (aijgaHa, KOHYC Ba XO0Ka30) OOFJIMKIUIU IBTUPOQ
STUJITaH.

BepHynnu KOHyHIapura acocaH CYIOKJIMKHUHT OKHUO YHMKHUINM, CYIOKJIMK CAaTXUHHHT
OanmaHAIUIrura OOFIMKJINTY TYFPUCHIA WIMHUNA MyJoXa3a IOpUTHITaH. DHT MyXUMHU HeTh (O€H3UH)
MaxcynoTinapuHur [-10...+40] °C opanukiapaard xapopaT Ba 3UUIUK Oopacuaaru OOFJIaHUITHUHT
Excel nactypu épmamuna xucod kutobnap KWIMHUO YHUHT rpaduru uynsuiarad. byHnan tamkapu,
XxapOuil Ba KHIJIOK XYKAJMK MalllMHAIApU YYyH HILIaTHIaAUrad O€H3WHJIapHUHT, Jaja Ba
AKCTpeMall MIapoUTIIap/ia KaTTa MUKJIOpJaru MaxcyJOTIapHUHT BaKT OYiinda TapKaTuil €KU KaOys
KUJIMIITHUHT MaTeMaTukK quddepeHipan GopMmynacu UIuad YUKUIIH.

Monekynsip IMHAMMK KOHYHJIapU acocuja BepTUKaJl Ba TOPHU30HTAN HKOWJIalIraH
paMnuiapaard EHuaFniIap (OEH3MH)HUHT OMp XWJI IIApoUTIapJard OKMO YMKHUIN BaKTJIap TaXJIMJ
KUJIMHTaH.

Tasinu cy3napu. PesepByap, 3uunuk, xapopar, ¢Hwiru, bepaymum Konyau, nuddepennman
TEHIJIaMa, JKcTpemasl, HepTh Maxcynotu, J.MenzaeneeB ¢opmynacu, Ty3aTMa, XaXM, BakT,
ropu30TaJl Ba BEPTUKAJL.

MATEMATHUYECKOE PEHIEHUME 3AJIAY PACITPEJAEJIEHUA I'OPIOYHNX
MMPOJAYKTOB HA BOEHHOM TEXHUKE B YPE3BBIYAWHBIX YCJIOBUSX

A.JK. Mapnuesa!, B.H. Paxumos?, H.A. Maxmynos®, K.A. IllaBazos*

"Yupunkckoe BIcIIee TAHKOBOE KOMAHIHOE HHKEHEPHOE YUMIIMIIA,
2BoeHHBII HHCTUTYT HH(GOPMAIOHHO-KOMMYHHKAITMOHHBIX TEXHONOTHH U CBSI3H,
3 Akanemus Boopyxerusix Cun Pecriy6nnkn Y36eKTHCTaH,
*HaimuoHasbHbIH HcclenaBaTenckuil ynusepcuTeT « TalkeHTCKUii MHCTUTYT MPPUTallid 1
MEXaHHU3ALUH CEIBCKOTO X03HCTBaY.
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AHHoTauus. B cTatbe paccMaTpuBaeTcs CyliecTBEHbIE TPOOIEMBI, KOTOPbIE BO3HUKAIOT IPU
pacripenienieHu HeTenpoAyKTOB (TOIIMBHBIX) HMPOAYKTOB B JIIOOOW CUTyallMHd, B TOM 4YHCIE B
HKCTpEeMalIbHBIX ycloBHUAX. Hanmpumep, ykazaHbl 0COOCHHOCTH XpaHEHHUs! TOITUTUBHBIX MPOJYKTOB B
LUCTEPHAX, BEPTUKAJIBHOE U T'OPU3OHTAJIBHOE PACIOJIOKEHUE LUCTEPHBI, pasMep Lieiu (HOCHK),
gyepe3 KOTOPYIO TeUEeT KUIKOCTh, M €e reoMeTprudeckas opma (Kpyr, KOHYC U T. 11.).

Ha ocHoBe 3axkoHOB bepHyiian Obun IpUBEACHBI HAyYHbIE O0CYXKIEHHUS TEUCHUS! )KUIKOCTH
Y 3aBUCUMOCTb BBICOTHI YPOBHS KHIAKOCTH. CaMoe IN1aBHOE, YTO C IIOMOIIbIO0 ITporpammMsl Excel Obuia
paccuMTaHa M IIOCTpPOEGHA JuarpaMma 3aBUCHUMOCTH TEMIeEpaTypbl M IUIOTHOCTH HE(TSIHBIX
(6eH3MHOBBIX ) TTPOIYKTOB B nuamna3one [-10...+40] °C. Kpome 3Toro, pazpaboTaHa MmaTeMaTHUYECKast
muddepennmanbaas GopMyna BpeMEHHOTO paclpeieeHus WiH pueMa OEH3WHOB, HCIOIb3yEMBIX
JUIE BOGHHOH M CEIbCKOXO3SHCTBEHHOW TEXHUKH, OONBIIMX OOBEMOB MPOIAYKLIUHU B IMOJEBBIX U
AKCTPEMAIIbHBIX YCIOBUSIX.

Ha ocHoBe 3aKOHOB MOJEKYJISpHOW IUHAMHMKHU MPOAHAIU3UPOBAHBI BPEMEHA HCTEUCHUS
TomIuBa (OEH3MHA) B BEPTUKAJIBHBIX U TOPU30HTAIBHBIX EMKOCTSX MIPHU OJIMHAKOBBIX YCIOBHUSX.

Onopusble ciaoBa. PesepByap, IIOTHOCTb, TeMIepaTypa, TOIUIMBO, 3aKkoH bepHymm,
muddepeHnManbHOe  ypaBHEHUE, JKcTpeman, Hedrenmpoaykrt, ¢opmyna  J[.Menzeneesa,
ucrpaBieHue, 00bEM, BpeMsl, TOpU30Tallb U BEPTUKAIIb.

MATHEMATICAL SOLUTION OF PROBLEMS OF DISTRIBUTION OF FUEL
PRODUCTS IN EXTREME CONDITIONS

A.J. Parpieval, B.N. Rakhimov?, N.A. Makhmudov?, K.A. Shavazov*

IChirchik Higher Tank Command Engineering Educational Institution,
2Military institute of information and communication technologies and communications,
3Academy of the Armed Forces of the Republic of Uzbekistan,

*“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University.

Abstract. The article discusses the existence of many problems in the distribution of oil (fuel)
products in any situation, including extreme conditions. For example, it is recognized that fuel
products are stored in tanks, the vertical and horizontal location of the tank, the size of the slot (sink)
through which the liquid flows, and its geometric shape (circle, cone, etc.).

Based on Bernoulli's laws, the flow of liquid and the dependence of the height of the liquid
level were scientifically discussed. Most importantly, the relationship between temperature and
density of oil (gasoline) products in the range [-10 ... +40] °C was calculated and graphed using the
Excel program. In addition, a mathematical differential formula for the time distribution or reception
of gasolines used for military and agricultural vehicles, large quantities of products in field and
extreme conditions was developed.

Based on the laws of molecular dynamics, the flow times of fuel (gasoline) in vertical and
horizontal containers under the same conditions were analyzed.

Keywords. Reservoir, density, temperature, fuel, Bernoulli's law, differential equation,
extreme, oil product, D. Mendeleev's formula, correction, volume, time, horizontal and vertical.

e
‘o1 Agricultural engineering solutions 2024, 4(8). . oo Lo agrieng.comiuz |
G



L
~ "AGRICULTURAL ENGINEERING SOLUTIONS * =~ * ** " 15| Page
-

Introduction. Oil is a complex liquid organic product, i.e., it is a gas, liquid, and solid formed
in living organisms, consisting mainly of hydrogen (H) and carbon (C), naturally combustible, multi-
fraction black to brown, with the general formula CnHa2n+2 (nEN). n - the corresponding natural
number) is a liquid with a specific (muddy) smell. Light aromatic gasoline is obtained when the
appearance of petroleum products is brown in color when the number of carbon atoms in the
composition is equal to (4 ... 5).

If the number of carbon atoms is close to 10, such an oil product can be obtained only by a
chemical method (cracking method). In turn, colored compounds of oil are diesel fuel. Diesel fuel is
also complex, in which the average molecular mass of hydrocarbons is (110 ... 230) kg/mol, and the
boiling temperature is in the range of (170 ... 380)°C. In addition, lubricants, which are several times
heavier than diesel fuel by mass, and the next fraction are mazut and asphalt.

In the storage of petroleum products, non-corrosive or less corrosive metal, reservoirs, tanks,
as well as tanks of military vehicles are used.

There are more problems in the distribution (sale, exploitation) of oil products than in their
storage.

Current status of the problem under consideration and links to resources.

In our republic and by foreign scientists, multi-faceted work has been carried out on the issue
of sediments formed in reservoirs during long-term storage of fuel reserves, theoretical research,
practical experimental research on providing equipment with high-quality fuel products, as well as
on protection from organic and inorganic substances that pollute products. developments are
developed and results are achieved. According to the achieved results, S.L. Davidov, Y.S. Drugov,
E.l. Udler, I.LA. Zakharov, V.I. Tagasov, V.B. Dzherikhov, I.A. Toshev, A.U. Nusratullaev, A.U.
Achilov, M.Z. Komolov and a number of other scientists can be recognized.

A number of scientists who conducted research on the creation of a mechanized method aimed
at the removal of mechanical impurities and alloys remaining in the capacity, as well as vertical
reservoirs and oil pouring techniques. Vasilsov, S.I. lvanova, P.l. Kochkin, M.P. Nesterova, B.I.
Djalilov, A. U. Ochilov and other scientists can be mentioned.

Regarding the creation of technology for cleaning various types of technical parts from the
residues of dirty oil products, S.V. Karmanov, N.F. Telnov, S.A. Melnikov, Z.S. Salimov, U.K.
Akhmedov, F.I. Erkabaev, A.M. Kudratov, D.J. Jumaeva and other researchers have implemented.

However, it should be noted that today, in the warehouses of the Republic of Uzbekistan,
storage of fuel reserves with a volume of 4 to 120 m3 is carried out in reservoirs and automobile and
railway tanks and tanks. The problem of sediments in these storage facilities has not been solved by
mechanized cleaning methods, the reasons for this are that the distribution of organic and inorganic
substances, mechanical impurities on the walls of these storage tanks has not been seen, as well as
there is not enough accurate information on the amount and volume of these organic and inorganic
substances, mechanical impurities. For this reason, we believe that it is appropriate to review and
carry out scientific research on the adhesion of organic and inorganic substances, mechanical
impurities in all types of existing fuel stock storage horizontal tanks and automobile and railway tanks
and capacity.

Statement of issue.

Despite the fact that there are many types of technologies that drive energy, petroleum
products are still in the leading positions today, providing great energy and relatively low emissions.
Of course, the role of electricity, solar and green energy is incomparable today, but their scientific
and practical level of study is less studied than that of oil products.
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Therefore, the purpose of the article is to mathematically analyze the flow times of a large
amount of gasoline (fuel) in reservoirs with the same conditions (volume, temperature, reservoir and
slot (groove) dimensions), but with a vertical and horizontal location and to develop algorithms for
their time distribution consists of output.

Statement of issue. Development of a method for assessing the reliability of automated
systems incorporating radio electronics and information technology based on modern requirements.

Solution method (methods). "Theory of Probability and Mathematical Statistics"”, "Theory of
Reliability” methods and methodologies were widely used in conducting the research work.

Analysis of results and examples.

In the storage of petroleum products, non-corrosive or rare metals, reservoirs, tanks, and fuel
storage tanks are used in military equipment.

There are more problems in the distribution (sale, exploitation) of oil products than in their
storage. For example, changes in temperature cause the volume of oil products to increase (foaming)
or decrease (freezing). However, considering that petroleum products are mainly sold in volumes
(liters), there is a correction for petroleum products at each temperature, and we use the ratio of their
mass and volume at t=20°C (the same), that is, at t=20°C, petroleum products are the least will
change. In short, there will be no difference in selling petroleum products by volume or mass. If the
temperature increases t1>20°C, the volume increases, the product foams, V>m otherwise, if t2<20°C,
the product freezes, the same amount of oil product will be V<m. We use D. Mendeleev's formula
and temperature correction table of oil product density for scientific and practical assessment of

distribution.
Table 1
Temperature correction for the density of petroleum products
Density, Temperature Density, Temperature Density, Temperature
kg/m3 correction kg/m?3 correction kg/m3 correction
per 1°C per 1°C per 1°C

690,0...699,9 0,910 800,0...809,9 0,765 910,0...919,9 0,620
700,0...709,9 0,897 810,0...819,9 0,752 920,0...929,9 0,607
710,0...719,9 0,884 820,0...829,9 0,738 930,0...939,9 0,594
720,0...729,9 0,870 830,0...839,9 0,725 940,0...949,9 0,581
730,0...739,9 0,857 840,0...849,9 0,712 950,0...959,9 0,567
740,0...749,9 0,844 850,0...859,9 0,699 960,0...969,9 0,554
750,0...759,9 0,831 860,0...869,9 0,686 970,0...979,9 0,541
760,0...769,9 0,818 870,0...879,9 0,673 980,0...989,9 0,528
770,0...779,9 0,805 880,0...889,9 0,660 990,0...999,9 0,515
780,0...789,9 0,792 890,0...899,9 0,647

790,0...799,9 0,778 900,0...909,9 0,633

Given the sudden temperature change in the conditions of the Republic of Uzbekistan, the
correction formula for density when the temperature differs by t=20°C as a result of the oscillation of
the hydrometer:

p?%= pt+a-(t-20)
where p' is the hydrometer (oil deximeter) indicator;
t- the temperature of the tested fuel in °C;

o - the temperature correction in 1°C is obtained from Table 1.
If the temperature t is less than 20 °C, the correction is subtracted, otherwise it is added.

(1)
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An example. Suppose the density of diesel fuel at t=27 °C is p?’=820 kg/m?, then the density
of diesel fuel at 20°C is calculated as follows.

p?%= 820+0,738-(27-20) = 825,2 kg/m?.

From Table 1, the temperature correction in the range (820.0 ... 829.9) was used, equal to
0,738. If the diesel fuel in the tank is equal to m=103 kg of diesel fuel, when the temperature changes
to 20 °C, when distributed by volume

1 1 .
AV =m (,,— - p—) = 7,685 (litr) )

Calculated by volume, it differs by = 8 liters.

From an economic point of view, 102 kg of oil produced a reduction of 8 liters of diesel fuel
due to a temperature change of 7°C. If we consider that the average price of gasoline in the Republic
of Uzbekistan today is 9000 soums, then

C=V/-A=8-9-10%=72000 soums will be damaged.

Here C is the cost, soum;

Vi - lost volume, liter;

A is the price of gasoline at the time of investigation, soums.

In order to determine the general laws of temperature dependence of the density of oil
products, the following linear correlation correlation was created based on the Excel program using
formula (1) and table 1 (Fig. 1).

845 P

840

815
810
805

800 t

795
2100 8 7654321012345 678091011 13131415161'."1819302123233425362?28293031¢

Figure 1. A plot of the proportional relationship between temperature and density (volume).

From the above example, it can be seen that a single change in temperature causes a change
in the volume of the oil product. In addition, the distribution of oil products is a multi-functional
variable, and since it depends on the geometric shape of the reservoir or container, the height of the
notch relative to the ground, heat capacity and other parameters, it can be expressed in the form of
the following function.

f(x; y;z; Ts t; p; h; gs....)

1
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Figure 2. Location of reservoirs: a) vertical position, b) horizontal position.

Location of reservoirs in the storage of oil products. In warehouses, reservoirs are mainly used
in two types, horizontal and vertical (Fig. 2).

In order to scientifically justify the fact that oil products are mainly stored in horizontally
installed reservoirs, and their vertical distribution time is not the same, we will consider the issues of
the following emergency situations (time dependence of receiving a large amount of oil products on
railways).

As an example, suppose a cylinder tank is 6 m high and 4 m in diameter, and it is filled with
a fuel product. If the shape of the groove is circular, its radius is located at the bottom point of the
cylinder. It is required to determine the flow times of the liquid in the cylinder.

The volume of liquids does not change, but the shape adapts to the shape of the container.

Bernoulli's formula is used to solve the given problem. If the liquid is flowing from the tank
or reservoir with a speed (m/s) and the distance from the liquid surface of the tank to the slot is h (m),
the liquid flow rate is determined by the following form

v =0,2gh (3)

In this case, g is the acceleration of free fall depending on the geographical latitude (m/s?),
that is, 9.81 m/s? at the equator (in the territory of the Republic of Uzbekistan, the acceleration of free
fall is approximately ~9.73), o and the constant (dimensionless) coefficient depends on the properties
60~0,085 of the liquid equal (Fig. 2).

29 — 2
—nr“dh = mwo,ri\/2ghdt (@)

The variables are changed and in formula (4) it is taken into account that both are r, h constants
h and t are variables.
r? dh

dt = _aorfz\/ﬁ' Vi

(5)
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Integrating both sides of the last equation, we find the value of the constant C (h=ho=6m; t=0)
using the initial conditions.

12

t=—%rf2 zg-zx/Z+C (6)
_ 2r%vh
0=C-re )
_2r#Vh
C=ips ®)

Then the relationship between the height of the liquid (h) and the time it flows through the slit
(t) is determined by the following formula.

_2r*vh _
= s [Vho — V] )

The time for the liquid in the tank to completely flow out of the slot (up to h=0 the height) is
calculated using the following formula.

_ 2r3/n
= —apz\/ﬁ
The condition of the problem is used (r=2m; ho=6m; 6=0,62; r=0,08; g=9,81m/s?)
In two dt ways, the volume of the fuel product is calculated at an infinitesimally small time
interval dt.
On the one dw hand, this volume is equal to the product of the fuel dh surface area.
As can be seen from the above figure (Fig. 2, b), the volume of the cylinder of the horizontal
tank varies with the liquid diameter and was calculated according to the following differential

(10)

equation.
nr? [2r T
—J, rdr= mo, i\ 4gr [, dt (11)
nr [ OZT rdr = 2no,r?\[gVrdt (12)

As a result of solving the last calculated differential equation, the formula for the time
distribution of oil production for a horizontal reservoir is derived.

. 2rvV2rh

= 13
3:0, ¢ /g (13)

Conclusion.

In other words, no matter how the oil products are distributed, there are still certain
uncertainties and deficiencies in volume or mass, and these errors require more scientific research.
Especially in the conditions of the Republic of Uzbekistan, when climate change is sharp, these
problems are characterized by their uniqueness.

If we put the values in their place, we get the following result, that is, the time for diesel to
flow from the tank in a vertical position is 18 minutes and 58 seconds, while in the horizontal position
of the same tank, the time for diesel to flow from the tank is 21 minutes and 4 seconds. In both cases,
the tank is located at the lower point of the tank and their dimensions are the same (experiments were
conducted under the same conditions). The results of the calculations show that the time difference

1
.01 Agricultural engingering solutions 2024, 4(8). 'y Lo Lo T agriengcomauz
G



L
© " AGRICULTURAL ENGINEERING SOLUTIONS =~ - * """ 20| Page = -
-
of the fuel product flowing out of the reservoirs under the same conditions of the same volume is
1,15. In the conducted scientific research, only the phenomenon of evaporation in the distribution of
oil products was not taken into account. In fact, the fact that a significant mass of petroleum products
loses its weight due to evaporation in the gaseous state and causes a violation of the ecological

environment in the atmosphere, resulting in an explosion or fire due to carelessness in rooms without
air exchange, is a scientific proof of this phenomenon.
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AHAJIN3 TEXHOJIOT U CBOPA YPOXKAS IIJIOJIOB B CAJTIAX
3.M. Ymyp3akoB

HanmonansHbIi ncce10BaTeIbCKU YHUBEPCUTET « TallIKEHTCKUA HHCTUTYT MHKEHEPOB
HppUTaLUA U MEXAHU3AIMU CEJIbCKOTO XO35ICTBa»

AnHoTanus: COop yporkas IJIO/I0B SIBISETCS KPUTUYECKUM 3TAlloM B IIUKJIE CaJJOBOJICTBA,
KOTOpPBIi BO MHOI'OM OIIpENEIsieT HE TOJbKO KAaueCTBO M KOJIMYECTBO HPOAYKLIHUHU, HO U
HKOHOMHYECKYIO () (PEKTUBHOCTD BCEH OTpaciu. JTa CTaThs HANpPaBlieHA HAa aHAJIU3 COBPEMEHHBIX
TEeXHOJOTUI cOopa yposkas, BKIIIOUas WX MPEUMYILECTBA U HEIOCTATKH, a TAaK)Ke TEHJICHIUU B UX
pazButun. Ocoboe BHUMaHUE YAENSAETCS aBTOMATHU3AallMM W MEXaHU3allUK TPOIECCOB, a TaKkKe
9KOJIOTUU B KOHTEKCTE YCTOMYMBOIO Pa3BUTHSI.

KaroueBbie cioBa: COop ypoxas, TexHomormm cOopa, MexaHuzanus, IKOJIOTHS,
YcroitunBoe pasButne, Pyanoii coop, MexaHn3npoBaHHbBIE METO/IBI.

ANALYSIS OF FRUIT HARVESTING TECHNOLOGIES IN ORCHARDS
Z.M. Umurzakov

“Tashkent institute of irrigation and agricultural mechanization engineers”
National Research University

Abstract: The harvest of fruits is a critical stage in the gardening cycle, which largely
determines not only the quality and quantity of the products but also the economic efficiency of the
entire industry. This article is aimed at analyzing modern harvesting technologies, including their
advantages and disadvantages, as well as trends in their development. Special attention is given to
the automation and mechanization of processes, as well as ecology in the context of sustainable
development.

Keywords: Harvesting, Harvesting technologies, Mechanization, Ecology, Sustainable
development, Manual harvesting, Mechanized methods.

BBenenue. COop ypokas SBISETCS 3aBEpIIAIONIMM  JTAallOM B MPOHW3BOJICTBE
CeJIbCKOXO035CTBeHHON MpoAyKIMHU. OH BKIIIOUAET B c€0sl MHOXKECTBO MPOLIECCYaIbHBIX OINEpaiuid,
OT TIOJTOTOBKA HWHCTPYMEHTOB JI0 TPAHCHOPTHPOBKH COOpaHHOTO ypoxas. [IpaBuibHas
OpraHM3aIlysi TOTO MPOoIecca MOKET 3HAYUTENBHO YBEIUYUTH MMPOTYKTUBHOCTh, CHU3UTH 3aTPAThl U
MOBBICUTH KauecTBO I10/10B. C pa3BUTHEM TEXHOJOTHI BOCTPEOOBAHHOCTh B MEXaHU3UPOBAHHBIX U
aBTOMATHU3MPOBAHHBIX CITOCOOax cOopa yporxkasi BO3pacTaeT, IpUUEM STOT IPOIECC 0OYCIOBICH HE
TOJILKO SKOHOMHUYECKUMH (PaKTOPaMH, HO M IKOJIOTHUECKUMH.

Metoa. TpaaumnuonHsie METOABI cOOpa. Pydnoii coop.
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Pyunoit cOop ocraercst Hanbosee pacpoCcTpaHEHHBIM METOJOM JOOBIYH IIJI0I0B, OCOOCHHO
B cajax, IJe MpOAyKIus TpedyeT akkypaTHoro oOpamenus (1-Puc.). DTtor merom mmeer psa
MIPCUMYIIIECTB:

-Tounoe BbIOOpOUHOE coOuparenbcTBO: Paboune MoryT cobuparh TOJIBKO CIEJbIE TUIOABI,
OCTaBJIsisl HE3PEIIbIC HA JCPEBhSIX.

-MuHUMaIbHBIA PUCK MOBpPEXACHUI: PydHble TexHOIOTUU 00X0aiTca 06e3 MeXaHMYeCKHX
MOBPEXKACHHUM, YTO OCOOCHHO BAXKHO JIs JENMKATHBIX copToB. OaHako, pydyHoul cOop Tpedyer

3HAYUTENIbHBIX 3aTpaT BpeMEHH U pabouell Cuibl, YTO JenaeT ero MeHee 3(PPEeKTUBHBIM s
KpPYIHOMAacCIITaOHOTO MPOU3BOJICTBA.

ITosry aBTOMATH3HPOBAHHBIC METOABI.
[IppuMeHeHne Moy aBTOMATH3WPOBAHHBIX WHCTPYMEHTOB, TaKUX KakK JIECTHHLBI U
CHelHalIbHbIE HOXKH, TIOMOTaeT YMEHBIIMTh TPYA03aTpaThl IpU pydHOM cOope. J[aHHbIE METOJbI

COXPAHSIOT BBICOKOE KQ4eCTBO MPOAYKIIMH U CHIDKAIOT (PU3MUYECKYIO HArpy3Ky Ha paOOTHUKOB.
MexaHn3UpOBAHHBIE METO/IBI.

Komb6aitns! g c6opa mino1oB

Kom6aitas! 111 cOopa miio10B Hanbosee pacnpocTpaHeHbl Ha KPYIHBIX MIaHTanusax (2-Puc.).
OHM TO3BOJNSIOT 3HAYUTENHFHO COKpPAaTHTh BpemMsi cOOpa W CHU3HTh PHCKH, CBSI3aHHBIE C
Tpyno3aTpaTaMu. MexaHU3UPOBaHHBIE YCTPOICTBA

CIOCOOHBI coOMpaTh OOJBITNE O0BEMBI YpOKas 3a KOPOTKHH MPOMEKYTOK BPEMEHH, YTO
JIENaeT WX UICATbHBIMU IS SI0JIOHEBBIX, BUITHEBBIX U ITUTPYCOBBIX CaJ/IOB.

1
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Pucynok 2. Komo6aiin 115 c6opa mi1010B Ha IUIaHTALUH.

BuOpannonHnbie ycTpoicTBa.

Otu ycrpoiictBa 3 eKTUBHBI 1Ji cOOpa MI0J0B C BHICOKHX JepeBbeB (3-Puc.). Bubpauus
BBI3BIBACT MAJICHUE CIENBIX IUIOAOB, KOTOPHIE 3aTeM COOHMPAIOTCS CIEHUANBHBIMUA CETSMH. JTO
TEXHOJIOTHUS YaCTO MCIIOJIb3YETCS U1l COOpa OPEXOB U HEKOTOPBIX BHJIOB IUTPYCOBBIX.

Pucynok 3. Bubpaunonnslii coopuux s (ppyKToB.

NHHOBALIMOHHBIE TEXHOJIOTHH.

PoGorusupoBannbie cuctembl Mcmonp3oBanue poOOTOB s cOopa IJIOJ0B HaXOIUT Bce
Oosplliee MPUMEHEHHE B COBpPEeMEHHBIX canax (4-Puc.). PoGOTHI-COOPIIMKH MOTYT TOYHO
OTIPENIeNIATh CHENIOCTh IJIOAO0B U COOMpPATh MX, YTO PE3KO COKpAaIlaeT BpeMsi cOopa M 3aTpaThl Ha
pabouyio cuiay. OTH yCTpOWCTBAa OCHAIEHBbl JaTYMKaMH W KaMepamu, IO3BOJSIONIMMH UM
a/IalITUPOBATHCA K YCIIOBUSAM OKPYXKAIOIIEeH CpeJibl.
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Pucynok 4. Pod0oTu3npoBaHHbIii cOOPIIMK IJI0JI0B B /IefiCTBUM.

JIpOHBI JUIst MOHUTOPUHTA YPOKasl.

JIpoHBI HaYay aKTHBHO HCIIOJIL30BAThCA JISI MOHUTOPHHTA M TUTAHUPOBAHHSI cOOpa yposkast
(5-Puc.). OHH CIIOCOOHBI OCYIIECTBIIATH CICKEHUE 32 COCTOSHUEM PACTEHHA, BBIABIISIS HanOoIee
MPOAYKTHUBHBIE YYACTKU M MpeICKa3bIBasi ONTHUMalbHbIE CPOKU cOOpa. DTO MO3BOJISIET arpoHOMaM
6onee 3(pPeKTUBHO MIIAHUPOBATH PabOYME MPOLIECCHI.

Pucynok 5. /IpoH 1j1si MOHMTOPUHIA COCTOSTHUSI PACTEHUI.

IIpeumyniecTBa M HEIOCTATKU COBPEMEHHBIX TEXHOJIOT M.

IpenmymecTna.

- YBenu4eHue Npou3BOAUTEIbHOCTU: MeXaHu3aus 1 aBTOMaTU3aLIHs [TO3BOJISIOT COKPATUTD
BpeMs cO0pa B HECKOJIBKO Pa3.
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- CHwxeHue 3aTpaT Ha pabouyio cuiry: ABTOMAaTH3HpPOBAaHHBIE CHCTEMbI CHUKAIOT
noTpeOHOCTh B pabouell cuiie, YTO OCOOCHHO aKTyalIbHO B YCIOBUSAX HEXBATKH PaOOUYUX PYK.

- VYnyumenue kadectBa ypoxkas: COBpPEMEHHBIE TEXHOJIOTUM TMO3BOJISIOT H30€KaTh
MOBPEXICHHA, COXPaHSIsl IPH TOM HAWITYYIIHE XapaKTEPUCTHKH I1I0I0B.

Hepocrarku.

- Bricokue unBectuiuu: Ilokynka oGopynoBaHuss U poOOTOB TpeOyeT 3HAYUTENIbHBIX
(bMHAHCOBBIX BIIOKEHUH.

- HeoOxomumocts oOyuenus: Ilepconan momkeH ObITh OOy4eH pabOTaTh C HOBBIMH
TEXHOJIOTHSIMHU.

- 3aBUCUMOCTb OT TEXHOJIOTHil: Arpapuu MOTyT CTOJIKHYThCS C poOIeMaMU, CBI3aHHBIMU C
HEHCIIPaBHOCTSIMH 000PYyIOBaHUS.

JKojornvyeckue acnektol. [Ipu ananuse Texnonoruii coopa ypoxast HeIb3s UTHOPUPOBATH
X BIHMSHUE HA OKpYXKaoulylo cpeny. D((HEeKTHBHOE HCIIOIB30BAaHHE PECYPCOB U BHEIPEHUE
METOJIOB, KOTOPble MUHUMHU3UPYIOT BO3/IEHCTBHE HA DKOCUCTEMY, CTAHOBATCS BCE OoJiee BaXKHBIMHU.
MexaHu3UpOBaHHbIE M aBTOMATHU3MPOBAaHHBIE METOJABI COOpa MO3BOJISIIOT CHU3UTH KOJIUYECTBO
OTXOJI0B ¥ ONTUMHU3UPOBATH UCIIOJIB30BaHUE BOJIBI U SHEPTHH.

3akiouyeHue. AHaIM3 TEXHOJIOTHM cOOp yporKasi MIJI0J0B MO3BOJSET ClIENaTh BBIBOA O TOM,
YTO aBTOMATH3alMsi M MEXaHW3alMs IPOIECCOB B CAJOBOJICTBE OKA3bIBAIOT 3HAYUTEIILHOE
MOJIOKUTEIFHOE BIUSHUE HA TPOJTYKTHBHOCTh M YKOHOMHYECKYIO AP PEeKTUBHOCTH. TeM He MeHee,
HEOO0XO/IMMO YYUTBIBATH U IKOJIOTHUECKUE ACTIEKThI, KOTOPBIE CTAHOBATCS BCE 00JIee aKTyabHBIMU
B YCJIOBHSIX U3MCHCHHI KJIMMATa M PACTYIIUX TPEOOBAHUN K YCTOWYMBOMY Pa3BUTHIO. B Oymymem
OKUJIAIOTCS TajbHENIINEe HHHOBAIIUH, KOTOPBIE ClIeNatoT coop yposkas emeé 6osee 3pHEeKTUBHBIM U
0e30macHbIM Kak JUIs Jr0/IeH, TaK U ISl OKPY>KAOLIEH Cpe/ibl.

Cnmcox aureparypsl

1. John, D. (2022). Technological Advances in Fruit Harvesting: A Review. *Journal of
Horticultural Science*.

2. Smith, A., & Wilson, T. (2021). Mechanization in Agriculture: Trends and Future Perspectives.
*Agricultural Innovations*.

3. Mamedov, S. (2021). Mechanization and modernization of horticulture in Uzbekistan: Current
trends and future potential. International Journal of Agricultural Technology, 13(2), 35-45.
https://doi.org/10.1016/j.ijat.2021.02.007

4.  Green, R. (2020). Robotics in Agriculture: The Future of Harvesting. *International Journal of
Agricultural Engineering*.

e
|1 Agricultural engineering solutions 2024, 4(8). - .. oo Lo agrieng.comiuz |
G



AGRICULTURAL
ENGINEERING SOLUTIONS

ISSN: 2181-399X Volume 4, Issue 8, 2024 AGRICULTURAL

ENGINEERING SOLUTIONS

MAYDA DIPERSLI, TEZ ERIYDIGAN MEVA VA SABZAVOT KRIOKUKUNLARINI
ISHLAB CHIQISH

X.l. Xasanova, G.O. Mirvaliyeva

“Toshkent irrigatsiya va qishloq xo‘jaligini mexanizaisyalash muhandislari instituti”
Milliy tadgigot universiteti.

Annotatsiya: Maqolada mayda dispersli, tez eriydigan meva va sabzavotlardan kriokukunlar
ishlab chigarish. Bu boradagi olib borilgan izlanishlar tahlili, mazkur sohaning dolzarbligi va
imkoniyatlari yoritilgan.

Kalit so‘zlar: Kriokukun, meva, sabzavot, erish, gayta ishlash, saglash, maydalash, dispers.

INPOU3BOJACTBA TOHKOAUCIIEPCHBIX, BBICTPOPACTBOPUMBIX
IJIOAOOBOLIHBIX KPUOITOPOILIKOB

X.N. Xacanona, I'.O. MupBaiueBa

HaI_[I/IOHaJ'ILHHﬁ HCCIIeJ0BAaTEIbCKUIM YHUBCPCUTET «TamkenTckuit HHCTUTYT UHKCHCPOB
Hppuranyu 1 MEXaHus3alnuun CCJIIbLCKOr'o XO3SAHUCTBAY

AHHoTaumsi: B cratbe  paccMaTpuBaeTcsi  MPOM3BOJACTBO  KPHOKYOHMKOB M3
MEJIKOAMCIIEPCHBIX,  OBICTpOpacTBOpstonxcss  (QpykTroB u  oBomed. [Ipoanamm3upoBaHbI
HCCIIEJOBAaHMS B 3TOH 00JIaCTH, a TAK)KE OCBELICHBI aKTYaJIbHOCTh M BO3MOKHOCTH JJAHHOW OTPAciIy.

KaroueBnble cioBa: KpnokykyH, ¢QpyKT, OBOII, pacTBOpPEHHE, NepepabdoTKa, XpaHEHHe,
W3MeNbUCHHE, TUCTIEPCHsI.

THE PRODUCTION OF FINELY DISPERSED, FAST-DISSOLVING FRUIT AND
VEGETABLE CRYOPOWDERS

X.l. Xasanova, G.O. Mirvaliyeva

“Tashkent institute of irrigation and agricultural mechanization engineers”
National Research University

Annotation:The article discusses the production of cryocuns from finely dispersed, quickly
dissolving fruits and vegetables. The analysis of research in this area, as well as the relevance and
potential of the field, are highlighted.

Keywords: Cryocubic, fruit, vegetable, dissolution, processing, storage, grinding, dispersion

Kirish. So’nggi yillarda O’zbekistonda barcha sohalar singari qishloq xo0’jaligida ham yuksak
rivojlanish tendensiyalari kuzatilmogda. O’zbekiston meva-sabzavotlar yetish uni eksport gilish
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borasida ham so’nggi vaqtlar dunyoga o’zini namoyon etyapti. Meva-sabzavotlarni eksport gilish
ko’rsatkichlari ortyapti, uni import qiluvchi davlatlar geografiyasi kengaymoqda. Sohaning
rivojlantirish bo’yicha alohida qonun va qarorlar qabul gqilinmoqda. Jumladan “O‘zbekiston
Respublikasi qishloq xo‘jaligini rivojlantirishning 2020-2030 yillarga mo‘ljallangan strategiyasini
tasdiglash to‘g‘risida”gi PF - 5853 sonli farmonlari ham soha rivoji uchun dastur bo’lib xizmat
gilmogda [1].

Muammoning qo‘yilishi. Ammo olib borgan nazariy tadqiqotlarimizdan shu narsa ma’lum
bo’ldiki bu sohada barcha imkoniyatlari to’liq ishga solinmayapti, mavjud salohiyatdan yetarli
darajada foydalanilmayapti. Respublikada yetishtiriladigan gishloq xo‘jalik mahsulotlarining 20-40
% bozor talabiga javob bermaydi. Respublikamizda birgina 2023 yilda 1,5 min tonnadan ziyod
meva va sabzavotlar yetishtirilgan. O‘rtacha 500 ming tonna mahsulotni esa qayta ishlash
imkoniyati mavjud (gayta ishlash, quritish, muzlatish). Meva va sabzavotlarni gayta kriokukun
ko’rinishida ishlash bilan sohada yalpi ichki mahsulot miqdori keskin oshadi. Birlashgan millatlar
tashkilotining ozig-ovqat va gishloq xo‘jaligi tashkiloti (FAO)ning O’zbekiston bo’yicha bergan
ma’lumotiga ko‘ra agar qishloq xo‘jaligida yalpi ichki mahsulot 1% ga oshsa Respublika aholisining
daromadlari yana 1,5 % o’sadi [2].

Statistik ma’lumotlarga ko’ra jahonda meva va sabzavotlarning qayta ishlanlangan
kriokukunlari savdosi hajmi 36,79 mlrd AQSh dollarini tashkil gilgan (Rasm-1). Ayni vaqtdagi
dunyodagi igtisodiy, ijtimoiy, global munosabatlardan kelib chigib 2027 yilda ushbu tovarlarning
savdo salmog’i 48,47 mlrd AQSh dollariga yetishi taxmin gilinmoqda [3].

48.47 mird
AQSH dollari

36.79 mird
AQSH dollari ﬂ

2023 2027

1-rasm. Jahondagi meva-sabzavotlarda kriokukuni savdosi hajmi

Tadqiqot uslubi. Mazkur sohada olib borilgan tadgigotlar, yozilgan ilmiy ishlar, adabiyotlar
tahlili sabzavot va mevalardan mayda dispersli, tez eriydigan kriokukun ishlab chigarishning eng
samarali texnologiyalarning nazariy tahliliga asoslangan izlanishlardan iboratdir.

Tadqiqot natijalari. Agar yetishtirilgan hosilning bozor talabiga javob bermaydigan gismini
to‘liq qayta ishlansa iqtisodiy va ijtimoily muammolarga qisman yechim topiladi, yangi ishchi
o‘rinlari yaratiladi, 0ziq ovqat tanqisligi oldi olinadi, bozorlar yangi mahsulot turlari bilan to‘ldiriladi.
Hozirgi kunda dunyo bozorida ekologik toza mahsulotlarga talab kundan-kunga oshib bormoqda.
O’tgan asrning 90-yillarida Sobiq Ittifoq hududidagi ekologik toza hududlar xaritasi yatilgan. Bu
hududlarda kosmonavtlar, suv osti kemalarida xizmat olib boruvchi askarlar, ob-havo sharoiti og’ir
qutb ekspeditsiyasi a’zolari, bemorlar, tug‘riq yoshidagi ayollar va bolalar ovqatiga ishlatiladigan
ekologik toza xom ashyo mahsuloti ko‘zda tutilgan edi. Bu xaritaga Zomin, Baxmal, Bo‘stonliq va
Parkent tumanlari kiritilgan edi. Shu hududlarda mayda dispersli, tez eriydigan meva va sabzavot
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kriokukunlarini ishlab chiqgarish juda katta igtisodiy foyda keltiradi. Bir choy qoshigdagi kriokukun
1,5 kg yangi uzilgan meva iste’mol gilgan bilan teng qiymatga ega bo’ladi. Kriokukun vitaminlarga
boy, transport xarajatlari kam, uzoq muddat saglash mumkin bo‘lgan, iste’moli va hazm bo‘lishi oson
bo‘lgan mahsulotdir [4].

Meva va rezavorlarning asosiy tarkibiy gismlari shakar-glyukoza, saxaroza va fruktozadan,
shuningdek yopishqoq, gigroskopik va termolabil massa hosil giluvchi vino, limon hamda olma
kislotalari mavjud bo‘lganligi sababli, ulardagi ta’mi, rangi va xushbo‘yligi kukun shaklida
o’tkazilganda turlicha farqlanadi.

Ozig-ovgat ishlab chigarishda ishlatiladigan sabzavot va mevalardan mayda maydalangan, tez
tiklangan kukunlarni olish uchun avvalo ularni dastlabki chuqur suvsizlantirish kerak. Sabzavot va
mevalarning kimyoviy tarkibining o'ziga xos xususiyatlari - shakar va organik kislotalarning tarkibi
- an'anaviy quritish esa yopishgog mahsulot ishlab chigarishga olib keladi, undan kerakli jismoniy
xususiyatlarga ega nozik maydalangan kukunni olish giyin. Meva va sabzavotlarning xom ashyosi
va ulardan olingan kriokukunlarning yugori termal ishlov berish natijasida mazkur holatga kelgani
keyingi texnologik jarayonlarda mahsulotga issiglik ta'siri berishni istisno gilishni talab giladi.

Sabzavot va mevalardan mayda dispersli, tez eriydigan kriokukun ishlab chigarishning barcha
texnologiyalari asosiy ikki jarayon; suvsizlantirish va maydalash hamda krio jarayonlardan iboratdir.

Kriopadkalar asosida sharbatlar, ichimliklar, jele va soslar ishlab chigarish uchun ma'lum
giymatga ega va yaxshi ta'mga ega, ozugaviy va biologik giymatni yuqgori darajada saglaydigan
aralashmalar yaratiladi. Kriokukunlarni uglerod dioksidi (CO.) ekstraktidan go'shimchalar bilan
boyitish taklif etiladi [5].

Rezavorlar, meva va sabzavotlardan olinadigan ba'zi turdagi kriokukunlarning eruvchanligi
jadvalda ko'rsatilgan.

1-jadval
Kriokukun hosil bo’lishi, % k massa
Smorodina Qovoq Sabzi
60,0 - 37,5
65,0 70,0 48,6
68,6 71,35 52,9
70,0 72,8 54,6
69,0 74,8 59,6
85,0 75,9 60,6

Olingan dispers tizimlarning strukturaviy va mexanik xususiyatlari Brookfield, Haake
ReoVin va Reotest viskozimetrlari yordamida turli siljish tezligida o'rganilgan. O'rganilayotgan
tizimlarning govushqogligi siljish tezligi ortishi bilan kamayib borishi aniglangan, ya'ni dispers
tizimlar nonyuton tipiga kiradi. Samarali yopishqoqlik sezilarli darajada kukunning zarracha
hajmining tagsimlanishiga bog'lig. 250 dan 500 mkm gacha bo'lgan fraksiya, 0 dan 250 mkm gacha
bo'lgan fraksiyalarga garaganda 20-25 baravar samarali yopishgoglikka ega. Bu holat ishlab
chigaruvchilarni xom ashyoni tayyorlash, quritish va saglash shartlarini yanada ehtiyotkorlik bilan
nazorat gilishga majbur giladi [6].

Ozig-ovqat mahsulotlarining tarkibiy qismilari sifatida foydalanish uchun mo‘ljallangan
import o‘rnini bosuvchi yuqori sifatli meva va rezavorlarning mayda dispersli tabiiy kukunlari ishlab
chiqarish texnologiyasi yaratiladi.
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Xulosalar. Qurug o'simlik kukunlarini ishlab chigarish va ulardan foydalanish usullari
bo'yicha ilmiy-texnik adabiyotlarni ko'rib chigish shuni ko'rsatdiki:

- kriokukun ishlab chigarishning eng samarali texnologiyalari bular vakuumli quritgich
va kriyomil asosida kriokukun tayyorlashdir.

- amalda xom ashyoning termolabil tarkibiy gismlariga harorat yukini kamaytirish
muammolari mavjud va sifatini yaxshilash uchun texnologiya hamda uskunalarni takomillashtirish
zarurati mavjud.

- meva-sabzavot kukunlari ishlab chiqarish, mahsulot sifati va tarkibiga sezilarli ta’sir
ko’rsatmaydi aniqlandi Kriyochanglarning texnologik xususiyatlari kriyo kukunlari shunga o'xshash
mahsulotlardan sezilarli darajada oshadi va yuqori.

Foydalanilgan adabiyotlar

https://lex.uz/docs/-4567334

https://www.fao.org/countryprofiles/index/ru/?lang=en&iso3=uzb

https://www.researchandmarkets.com/report/freeze-dried-fruits-and-vegetables

Yahia E.M., Garcia-Solis P., Celis M.E.M. Chapter 2: Contribution of fruits and vegetables to

human nutrition and health. In: Yahia E.M., editor. Postharvest Physiology and Chemistry of

Fruits and Vegetables. 1st ed. Woodhead Publishing; Sawston, UK: 2017. pp. 19-45.

5. Perfilova O V, Babushkin V A, Magomedov G O and Magomedov M G 2018 Quality of jelly
marmalade from fruit and vegetable semi-finished products International Journal of
Pharmaceutical Research 10(4) 721-4

6.  Perfilova O V and Babushkin VA 2017 New technologies of products for healthy nutrition of

the population of the Tambov region Bulletin of Michurinsk State Agrarian University 4 51-5
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BUOEHWJIFUJIAPHA MOBWJI SHEPTETUKA BOCUTAJIAPUJIA KYJUIAIL
b.b. Xakumos, ®.J. Papmanos, U. Kapum:konon

“TomIKeHT UppUTaILKsl Ba KULLJIOK XY KaTUTMHU MEXaHU3aUIsUIall MyXaHIUCJIapu UHCTUTYTH
MUJUTUHN TaAKUKOT YHUBEPCUTETH.

AnHoTtanus. buoénwiru (6uoras)aan doigananum Oup Karop ad3auIrKIapra sra 0ymumo, y
OWp BaKTHUHT y3WJ]a HKKUTAa MyaMMO: SHEPIreTHKa Ba 3KOJIOTUK MyaMMOHH XaJl 3TUII UMKOHUSTHHU
Oepanu. 'azna wnuiaiauran I/IEI[ Japuia ra3 EHWIFUCUHU TYJIUK Ba OCOH €HUIIM Y4yH JTOUMHUUI
06ocuM Ba EHWJIFU MablyM Japaxajaa OyFllaHyBUAaHIUK Japaxkacura sra Oynuimm 3apypaTtu. buoras
ONUII HMMKOHHMATH KHUIUIOK XYKaluruja MaBXKy/UIUTH, OHOra3 XaBOHHMHT OPTHUKYAIHK
K03 dULIMEeHTH KUYMK OYIIraH xojapaa XaM Tyjaa €HUI KOOUIUSATHIA 3TaI KeITUPUIITaH.

Kanur cy3aap: pecypc, Ouoras, TpakTtop, Kompeccop, ra3 OaUIoHJapu, SHUIFH Oakw,
TaJIKUKOT, PAaBOH XapakaT, TAbMUHJIAII TU3UMHU, KOPPO3UOH, arpecCuB, OMOIerpaialiys, METaH, 3TaH,
nponas, OyTaH.

NCIHOJIb30BAHUE BUOTOILINBA B MOBWIBHBIX DHEPTETUYECKHUX
YCTPOMUCTBAX

Bb.b. Xakumos, ®@.J. Pamanos, U. Kapum:konosn

HannoHaneHBbI HCcCiie0BaTENbCKUN YHUBEPCUTET « TalIKEeHTCKUI MHCTUTYT HHKEHEPOB
MPPUTALAA U MEXAHNU3ALMH CEIBCKOTO X035 MCTBaY.

AnHoTtanus. Mcnons3zoBanue 0mororuimBa (Omuorasza) oOnagaet psiioM MPEUMYIIECTB, TakK
KaK IO3BOJISIET OJJHOBPEMEHHO peIlIaTh JBE MPOOIEMbl: SHEPTeTUUYECKYI0 U IKOJOTrH4ecKyro. J[is
MOJIHOTO W JIETKOTO CTOpaHWs Ta3oBOTO TOIUTMBA B JABHUrareisix BHyTpeHHero cropanus ([IBC),
paboTaromux Ha rase, TpeOyeTcs MOCTOSHHOE JaBlieHHE M ONpeAeNEHHas CTEEeHb HCIapseMOCTH
TOTUTMBA. BO3MOXKHOCTH TONTydeHUs OMorasa JOCTYITHA B CEIBCKOM XO3SHCTBE, U OH 00JajaeT
CIOCOOHOCTBIO MOJTHOCTBIO CropaTh J1aXe MPU HU3KUX KO3 PUIIMEHTax U30bITKa BO3TyXa.

KuroueBsble ciioBa: pecypc, 6moras, TpakTop, KOMIIPECCOp, ra30Bbie OAITTOHBI, TOTUIMBHBIN
0ak, WCCIIeJIOBaHME, IJIAaBHOE JIBIDKCHHE, CHUCTeMa OOeCIieueHUs, KOPpO3usi, arpecCUBHAs cpena,
Ouojerpananus, MeTaH, dTaH, MPoIaH, OyTaH.

APPLICATION OF BIOFUELS IN MOBILE ENERGY DEVICES
B.B. Hakimov, F.E. Ravshanov, I. Karimjonov

“Tashkent institute of irrigation and agricultural mechanization engineers”
National Research University.
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Abstract. The use of biofuel (biogas) offers several advantages, as it provides a solution
to two issdues simultaneously: energy and environmental problems. For the complete an efficient
combustion of gas fuel in gas-powered internal combustion engines (ICE), maintaining a constant
pressure and ensuring a specific level of fuel volatility are necessary. The availability of biogas
production in agriculture, along with its ability to achieve full combustion even at low air excess
ratios, is highlighted.

Keywords: resource, biogas, tractor, compressor, gas cylinders, fuel tank, research, smooth
operation, supply system, corrosion, aggressive environment, biodegradation, methane, ethane,
propane, butane.

Kupum. HedT HapXUHUHT KECKMH OMIMO KETHUIIH KYTUTad MaMIIaKaTJIapUHUHT SHEPreTHKa
xadem3murura  OKUAOMA - Taxaua  cona  Oompramu. Kumutoxk  Xykanuruga  EHWIIFH-MOMIIAII
MaTepuauiapuaal (poiJaNaHUIIHUAT Y3Ura XoC XyCcycusTiaapuaal Oupu HryHAaH uOOpaTKH, yHTa
O0ynran Hapx Hadakat uHGIAIMSA napaxkacura, 6amku kaxoH HedTh O6o30puiIaru Hapxjapra xam
oornuk 6ynanu. Ly Ounan Oupra EHUIFU-MOWMIAII MaTepUATIAPUHU OJMILA acoC XUcOOJIaHraH
He(Th 3aXxHpajapUHUHT YEKJIAHTAHJIWTH Y30K HCTHKOOJAa Ce3ulapid MyaMMOJApHUHT Kelud
yukumura cabad Oymamu. BytyH nyHéma sHeprusi peCypCHHUHI TaHKUCIWTH Ba HAPXWHUHT
MYHTa3aM paBuIa om0 OOpaéTraHaury XxaMma ylapaH Kenaxakaa (Goiiananuil yayH KaxoH1a
He(Th 3axupacu 40-45, tabuwmii ra3z 70-75, Tomkymup 165-170, kyarup xkymup 450-500 innra Ba
SIpO EHMJIFUCH Aca HUCOATaH KYNPOK WUJIIapra eTUIIH TYFpucHuia MabiymoTiap 6op [1].

PecniybnukaMu3ia amanra ommpuiIrad Makcaara MyBo(GUK TapKuOU-MHBECTULIMOH cuécaT
HaTI)KAacuJa MamJaKaTUMU3 aMmanaa €HWIFM Mycrakwuurura spumau. Ly cababmu mykoOun
EHWIFU TypJIapUHU UIUIA0 YUKUII, THKIAHAUTaH SHEPTUs MaHOamapura YTHUII Kenaxakaa HUIFU
MyaMMOCHHH XaJI dTHIIHUHT HT caMapalii ycyliapuian xucobaanaau. MaminakaTuMu3aa KUIupuo
TOMWITaH a3 3aXupayiapu 2 TpiIH. Ky0o-MeTpra sIKWHHU TallKui 3Tca, HepTh 3axupanapu 160 nan
OpTHK KoHIapAa 350 MIIH. TOHHAJ]aH OPTUKPOKHU TaIlIKWJI 3Tagu. KUluiok Ba cyB XyKanurunaa
SHEpreTHKa BOCUTalapura OYiaraH TajaOHUHT owmub OopumM, HePTh 3aXUpaTAPUHUHT
YEKJIAHTAHJIUTH, SKOJIOTUK TalaOJapHUHT KaThbUMJIANIYBU KUIUIOK Ba CYB XYKalurujaa EHUIFU-
Moilnam Marepraiapuiad GoijalaHul MyaMMOCHHH SIHaJia KECKUHIIAIUTHPAIH.

[y myHocabar 6unaH (aH - TEXHUKA Ba UIIA0 YUKAPUILIHU OJIJIUTA DHEPTHs PECypClapyHU
MUHUMAQUIAIITUPUIT WUMKOHUHH O€paguraH TeKaMKOp 3aMOHABHH TEXHOJOTHsIIAD SPaTHII
Bazu(acu kyiunau. by kypcatkuy Xap KaHJail TeXHMK SHTWJIMKHU 0axoJjaliia acocuil mapamerp
O0yub Konau.

Masbaymoriap Taxjauian. buoras éaunrucuaan dhoigananui oOup KaTop ap3aTuKiIapra ara
O0ynu0, y OMp BaKTHUHT y3uJa MUKKATA MyaMMO: SHEpPreTHKa Ba 3KOJOTMK MYyaMMOHHU Xaj 3THUII
MMKOHHMATHUHU Oepanu. buorasna unuraiiauran I/IEJI Japuja ra3 eHUWIFUCUHU TYJIUK Ba OCOH E€HUILIN
YUyH TYpJiM XWJI apajaiiMaiap/aH To3ajaHraH, HaMJIMJIK MUKIOPY HOpMalalllTUPUITaH, TOMMHMA
0ocuM Ba EHUIIFM MabJIyM Japaxkaja OyFlaHyBUAHJIMK Japakacura sra Oynumm 3apyp. MabayMKu
OuorazHu EHuIFM cudaTuia TaJOMK STUIIHUHT acocuil cababu, 3axupacu XKyJa Karra, Ousra
MabJIYMKU Ta3CUMOH EHWIFUJIAP XaBOHUHT OPTHUKYAIUK KOIPPUIIMEHTH KUYUK OYIraH Xojnapiaa
XaM Tyna EHUII KOOMJIMSATHTA 3ra. YJIapHUHT TapKUOUIa KOPPO3HMOH-arpeccuB Mojjaiap, KypyMm
Moptanap 6yiamanau [1,2].

buoras, Tapkubuaa KyprommH MOJIIacC MaBxKy1 Oolllka HUIIFUIapra Hucbatan Oup Katop
ad3ayukiiapra sra 0ynu0, atMocdepaHu KaM HQIOCTAaHTUPHINN, OMoaerpamanus >kapaéHUHUHT
OCOH KEYMIIH, SIXIIN CUKWINIIN Ty(ailii I0KOpH SHEPTeTUK camapa oepau.
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YMyMaH onranga Ouora3 xojatujard €HWIFUIApHU MYKHU €HYB JBHUTraeulapuia MILIATHIIL
Wun caiiuH keHraim® OopMokna. bomika Typraaru CyokK EHWIFMIapra HucOaTaH yiap KyWuaaru
ad3ayuMKIIapra sra;

- Hazapuil Tajnad KWIMHAIWTAH XaBO MUKIOpHIA EHUII HATHXKAcUIa HCCHUKIUKHU
¢oiiganu um ko3hHUIMEHTH Ba EHUII XapopaTu aHya IKOPH;

- HCTEBbMOYM MaHOanapra KyBypiap (TpyOomnpoBoasap) OpKajid OCOH y3aTHJIAAM Ba
MapKasJalirad XoJj/1a CakJIaHa/Iu;

- CUKWITaH €KU CYIOJITUPUIITaH X0JIJja XaM UIUIaTUIIa 1, 1eTOHALMra KapIiy TypPFYyH;

- EHMII HaTHXKacKuja KOHJEHcaT XOCHIT Oy IMaiiiv Ba IBUTATEN IeTaJulapy KaM elusaiu.

buora3 EHWIIFUCUHUHT alpUM KaMUYMJIMKIIAPH XaM MabJIyM:

-3aXapJIOBYM TabCUPra 3ra,

-XaBo OusaH OMPHUKUO MOPTIOBUM MOJANIap XOCUI KUJIau,

-KaTTUK, OCpKUTHUIIMAraH )KOWIapaaH Te3 OKUO KeTaIH.

X03Upry KyHJia IBUraTesuiap/ia uijaTuiaaurad ra3 Xoiaatuaara EHUIFUiIap acocaH, TaOMHid,
He(T KOHJIapUJaH YMKAJUraH, XaMmaa HeTHU KaiiTa MIUIaiiiurad 3aBoJyulap/laH YMKKaH rasjiapaaH
onuHaau. by rasmapHuHr TapkuOMIl KMCMH MOJIEKyJalapuaa yriaepoJ aToMilapd COHU OUTTaJgaH
TypTTaraya OynraH yrieBoJgopojuiapiaH uOopaT (MeTaH, 3TaH, HpOMaH, OyTaH Ba YyJapHUHT
apanammManapu). ['a3 KOHJIapuaaH OJMHTaH TaOWwii Ta3HWHT TapkuOu meraH (82..98 dowus), o3
Mukopaa ( ¢omsraya) 3taH apanammMacu Owias, npomad (1,5 dousrava)nan nbopar. buomeranau
onut yuyH 6uora3z CO; Ba OomIka apanammMaiapiad To3aJlaHadu, IIYHJIaH CYHT XOCHJ OYITraH ra3
90 - 94% raua CH4 Hu ¥3 nunra onran ra3 unuiad yukapunanu. by Tabunii ra3 ounan aespiu Oup
XU Tapkubra sra. buomeran kynm kuxarnaH TaOuuil rasra, OupuHYM HaBOaTIa, METaH YIYLIU
Oyitnua Moc KeJlaau, yHUHT TapKUOU1aru MUKJIOpH YMYMHI XaXMHUHT 95 nan 98% raua. JIBuratenb
éxkunFucH cudaTtuia 6MoMeTaH 0Kopu Kajopusuin Kuitmati 50-55 MOK/kr Ba oktan conu 110 Hu
TAIIKWI KUIaau, 0y OEH3MHHUHT YXINIaml XyCcycusiTiIapua omub keraau, Moc pasuiiia 44 MOK/kr
Ba 72-85. [3,4] Hedt énnnFunm ABuraTesuiap OMiaH COIUILTHPranaa, OMOMETaH I0KOPH JETOHALMOH
Xycycustra sra, Oy Wukd €EHYB JBUraTe/ulapyJa YMKUHIM rasjapjard 3apapid Mojjaiap
KOHLEHTPALUACUHU KaMaUTHUPaIH.

1-xanBan
BuorasHuHr (pu3NK XyCcyCHATIapu

KommioneHnTnap 60 % wmetan Ba 40 %
Kypcarkuuanap CH4 CO02 Ho H2S CO2 apamammacu
Xaxxm Kucmu, % 55-70 27- 44 1 3 100
Exnm Hccngmmgc XaXkKMH, 355 ) 10,8 228 215
MI K/M
Enumr xapoparu, °C | 650 - 750 585 650 - 750
SuriaHrH, rp/t MCBEPHIE | () 20105 | 198408 | 0,031 | 1,54 349 1,20 3,20
yerapa
busra MabayMKH, [M3€7d  JBUTATE/UIADUHUHT yYMYMHH OSHEPreTHK (Qoigand Wil

kodpuurentn Hedpr Enmnrucuna 15%, €HyBum cnaHelpiapaa unulatwiranga 11% Ba kymup
éamnrucuna 9% ra TeHT, yUKyHIaH YT Olaupaaurad asurateiapaa oca 13, 10 Ba 8 ¢ousra TeHr.
Ou3uKaBUd XyCyCHATUTra Kypa rasjap CHKWITaH, CYIOJITUPWITAH Typiapra axpaTuiagu. bab3u
KPUTHK XapopaTH macT razyiap xam oynaau. Oaamii xapopaTia XaTTo IOKOPH OOCUM TabCHPHUIA XaM
CylOK xoJyra yTMmainu. Macanan, meran 82°C nga Xam rascuMmoH xosatna Oymagu. -82°C o3
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MUKIOpJaru OpTHKYa OOCHM TabCHpHIa CYIOKIMKKa aimanamu [4,5]. Arapma -161°C raga
COByTHJICA, Y atMocdepa OocuMuIeK Cyroliaau. bruoras unuiaTWIaguran Japaxajaa JIBHTATCIHU
KYBBaTH KaMasiiu, aMMO He(TAaH OMUHAJAUTAH EHWIFU MIUIATHITAHJATUra Kaparanjaa JBUTATeITHU
CUKWJIMII JIapakacd OWpO3 OIMIMPHIIHINY Kepak. bru3ra MabayMKH KapOopaTtopiiv JBHraTeiuiapia
CYIOJITHPUJITAH Ta3Ja ONTHUMaJl CHUKWIMII Japa)kacuja UIIaTHiICcA, EHUIFWIAPHU COJUIITHPMA

capdu 5...6 % ra kamasiu, IBUTaTe/IapIard MOBKUH 7...8 % ra macasiu.

3aMOHABUN KUIUIOK XYKAIMK MallMHAIApU AacOCOH Ju3eN JBHUraTeiiapu OwiaH
Kuxo3naHrad. bynnait neuraremiapaa ¢akaT I0KOpY Ba YpTa KaJopusuiM rasnap unuiatuianu. [lact
KaJIOpUSUIM Tas3jiap/a JBUraTelIHW KYBBaTW Kamasiiu, EHWIFM cap@u opTaaud. buorasHuHr oktaH
COHMHU IOKOPWIWTH JABUTATEIUIAPHU CUKHWIUII JapaKACHHH OINUPHII UMKOHUSATHHH sSpaTaju, IIy
OwnaH Oup Karopja TapKuOWIa BOJOPOA MHUKIOpU KyImrd tydaimm Tyna Enaam. Xo3upaa
WNUIATWIAGTral JAW3eNl JBUTaTeiuiapuaa Ouoras CHWIFUCHHH KUPHUTHIN KYBHPH OpKaiu Oepud
WIUTATWIMOKAA. byHnma apamammva  Xocwi Oynuin skapa€HuAa yiap KUPHUTHIL KyBypuua
OyFaHMaiiiv, IIYHUHT y4YyH XaM Yy UWJIMHApIapra Oup TeKuc TakcumiaHaau. ['a3 xommparu
SHIIFUIIAPHUHT TaKCUMIIAHUII MakcuMan Hotekuciurd 20% aaH Kam, CYyIOK EHHIIFHIIAPHUKY dca -
35 % nan optuk Oynanu[4,5,6].

Takaung Ba TaBcusinap. OIMHraH MabJIyMOTIAPHU TaX MU HATHKACKU]IA [Ty HApCa MabiIyM
OYIIMKY, WHEPreTHKa BOCHUTaNIapuaa 103 ¢owus Ouora3z EHwIFHCHIaH (OWTATAHUIN Xap KaHIai
Ba3mWariapja MOKopu camapa OepaBepmaiiiam. lllyHuHr yuyn Oynapna JBuratenl KyBBaTWHU
V3rapummra Kapad, MaBxKya CHIIFH Xama Onoras EHIIIFHIApHUIaH apajanma cudaruia UIIaTHII
Makcaara MyBoduk. K¥ypcaru® yTwiraH TeXHHK HaTW)Kajlap IIyHH KYpCaTaaWKH, JHEPreTHKa
BOCHTalIapu/ia Ta3oqu3esuiapaan GoinanaHui I0Kopu camapa oepaau. Muku €HyB ABUTATENH, CYIOK
EKWIFUHUHT aJlaHTallaHyBYM JI03aHU FOOOPUIIZAH allaHTa OJUINM OWIaH Ta3CUMOH EKWIFUIA
UIIIANIH — Ta301u3eN1 1e0 IpUTHIaIH.

DHepreTuka BOCHTalapu Y4YyH Takiud STHIAETraH rasofu3esiap MaBXKyUiapuaaH ¢Gapk
Kunaau, Oy ra3o/iM3enia CyroK Ba ra3CUMOH y3aTHUIIl CUCTeMacH I0KOpH OocuMIa EHUIIFU HACOCHIaH,
WKKW KaHaJUTH (DOPCYHKA, y3aTUI KyBUPH OPKaJIM CUKWJITaH Ouora3 Ba Iu3ell EHIWIFM MaHOAcH/IaH
TaITKWJI TONTaH.

\ .

16

2l
3

b

1-8uunru 6aku; 2-EHWIFM HAacOCH; 3-PUIIBTP; 4- FOKOpU OOCUM HACOCH; S5-EHWIFM KMPHIL
KYBYpH; 6-1103aTOp; 7-10KOpU 00CUM KyBYpH; 8-0rora3 KupHIl KyBypH; 9-0nora3s Kiarmanu;
10-mu3ens EnnnFu kinananu, 11- ukku iy gapeynka; 12-6uoras dunbtupu;
13-penyxrop; 14-Betens; 15-6moras ronmep; 19-ra3 6aoH.
1-pacm. I"'azoau3enaa cyloK Ba 0MOra3 éHUJIFU Y3aTHII CHCTEMACH KYpcaTHJIraH.
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Mapxyn ra3 €HWIFMCHAA WIUIAMIWIaH [BUraTe/ulapia KUPUTHULI KyBUPH OpKaJld TIa3
Oepunran Oynca, Takiaud S>TWIaTraH ra3ojau3enja UKKM KaHauM (HOpCyHKa OpKajiu y3aTuiuo,
opacujary JIMHUsAa I0Kopy 00cHMIa EHUIIFM HACOCH Ba CUKWJITaH ra3 MaHOacH CyroK ¢a3aaa au3eln
Ba ra3CMMOH EHUJIFU J103aTOPY YPHATWIITAH, THPTaK Ba KyIIMMYacu OuiiaH EKyBUM aCOCHIA TUTYHXKED,
scalraH y4Ta KOBaK, IIYHHHIJIEK KaHaJ, JO3aTOPHUHI IOKOPH KOBarmra rKopu Oocumaa EKUIIFU
HAcoCH MalBaHIUIaHTaH, UKKM Kappa XapakaT/aa jJaM OepyBuM KialaH >KUXO3JaHraH, LIy KaHall
OJIMJa JO3aTOPHUHI YpTa Ba IONKA KOBarura MKKM KaHaIM (DOpCcyHKa YpHATHUITaH, XaKMUil
XapakaT/a KaliTyBuM KJIallaH MaXKaMJIaHTraH, YpTa Ba IOIKa OYIUIMK 3ca o110 OOpHIll YM3UFUTa MOC
paBMILAA CUKWITaH OMoras Ba qu3ell EKWIFMCH OMIaH TabMUHIIAHAIU.

XyJaoca. Kuioxk XyKaJlurv 3HEpreTuka BOCUTaIapUHU ra30IM3€1ra YTKa3HIIL:

- qusen €awirucu  ypuura 75-80 % Owora3 WNUIATWIMINN XHCOOWTa AU3en EHIIFUCHHU
TeXalll;

- DHepreTHKa BOCHUTAIAPUHUHT U KoOwmuatuau 1,5-1,7 maporaba y3aiiTupu;

- MOTOp MOMUHMHTI aJIMaIUTHPHUILI MyJJaTH 2-4 MapTara y3aiaau;

- Taknu( FTUIAETraH TH3MMJA ra3oju3en kapaCHUJaH AM3ell jKapaéHUra YTKa3MIIHUHT
aBTOMaTHUK OOLIKapUJIa/Iu.
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BEHI MEVASINI QAYTA ISHLASH TEXNOLOGIYASI
K.E. Usmonov, Z.Q. Sobirova

“Toshkent irrigsiya va qishloq xo‘jalgini mexanizasilash muhandislari instituti”
Milliy tadgigot universiteti.

Annotatsiya. Ushbu magolada behi mevasi hagida umumiy tushunchalar va uning foydali
jihatlari keltirib o‘tilgan. Shu bilan birgalikda behi mevasini qayta ishlash texnologiyasi
takomillashtirib, shakar bilan birgalikda sukat mahsulotini tayyorlashni amaliy jihatdan o‘rganilgan
va uning natijalari keltirilgan. Bundan tashgari, behi mevasidan sukat tayyorlash, ajralib chiggan
sharbatini isrof gilmaslik uchun gayta ishlab tabiiy mahsulotlardan foydalangan holda marmelad
shirinligini tayyorlashga erishildi va natijada unumdorlikni oshirildi bu esa behi mevasini gayta
ishlash texnologiyasi takomillashtirib, mahsulotning tannarxini pasaytirish uchun chigindisiz gayta
ishlash tartibi tuzib chigildi.

Kalit so‘zlar: Behi, nonbehi navi, texnologiya, gand modda, quritish, sukat, sharbat,
marmelad, gayta ishlash, takomillashtirish, unumdorlik.

TEXHOJIOT'USI TEPEPABOTKH IIJIOJOB ABbI
K.3. Ycmonos, 3.K. Coduposa

«TalmkeHTCKUI1 THCTUTYT MHKEHEPOB UPPUTALIMU U MEXAHHU3ALMH CEIBLCKOTO XO35MCTBA»
HanmonanbHbIN MCCIeI0BATEIbCKUI YHUBEPCUTET.

AHHoTauusi. B naHHO#l craThe mpencTaBieHbl OOIIME CBEAECHUS O IUIOAE allBbl U €ro
MoJIE3HBIX cBOMCTBax. Kpome Toro, Obu1a ycOBEpIIEHCTBOBaHA TEXHOJIOTHSI MepepabOTKH Iiofa
aiiBbl, a TakXe MPAKTHMYECKH M3Y4YeH MpoIlecC MPUTOTOBJICHMS LYKaToOB C J0OaBIEHUEM caxapa,
pe3yabTaThl KOTOPOro npuBeeHbl. [loMmumo storo, 61 pa3paboTaH crocod nepepaboTKU auBbI,
HO3BOJ'I$[IOHII/II\/'I HCIIOJIB30BATh BBI,I[eJ'II/IBHII/II\/IICﬂ COK JJId IMMPUT'OTOBJICHUS HATypaJlbHOTO MapMeEiaaa,
9TO TIO3BOJIJIO YBEIWYHTh MPOM3BOAMUTENBHOCTE. B pesympTare ObLTa yCOBEpPIIEHCTBOBaHA
TEXHOJIOTHUS TepepadOTKH aiiBbl, pa3paboTaH mnpoiiecc 6€30TX0IHOTO MPOU3BOJICTBA, UTO MTO3BOIHIIO
CHH3UTH C€0ECTOMMOCTh MPOAYKTA.

KawueBble cioBa: aiiBa, copr «HouOexu», TeXHONOTHs, caxap, CYyILIKa, IIyKaTbl, COK,
MapmMenaJ, nepepadoTka, yCOBEpIIEHCTBOBAHUE, MPOU3BOIUTENHLHOCTD.

QUINCE FRUIT PROCESSING TECHNOLOGY
K.E. Usmonov, Z.Q. Sobirova

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers” National
Research University.
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Annotation: This article provides general information about quince fruit and its beneficial
properties. Additionally, the technology for processing quince fruit was improved, and the practical
process of preparing candied fruit with sugar was studied, with results provided. Furthermore, a
method for processing quince fruit was developed, ensuring the juice obtained is not wasted by using
it to produce marmalade sweets from natural ingredients, which increased productivity. As a result,
the quince processing technology was enhanced, and a waste-free processing method was established
to reduce the product's cost..

Keywords: Quince, nonbehi, technology, sugar, drying, candied fruit, juice, marmalade,
processing, improvement, productivity.

Kirish. O‘zbekistonda xushbo‘y hidi bilan sevib iste’mol qilinadigan mevalardan biri behi
mevasi ra’nodoshlar oilasiga mansub bo’lib, Ozarbayjon, Eron, Turkmanistonda yovvoyi navini
uchratishimiz mumkin. Bundan tashqari behi mevasi Kavkaz, Ukraina va O‘ra Osiyo Qirimda ham
yetishtiriladi. Shu davlatlar singari O‘zbekistonda ham behi mevasi asosan Farg‘ona vodiysida 80%
behizorlarda behilar yetishtiriladi. Behi mevasi naviga qarab maydaroq, o‘rtacha va yirik bo‘ladi.
Mavasining po‘sti sariq rangda bo‘lib, ustki qismi tuk bilan qoplangan bo‘ladi. Mevasi dag‘alroq
bo‘ladi sababi tosh hujayralar ya’ni skelerot hujayralari mavjud. Tarkibida 75-85% suv bo‘lib, gand
miqdori 15-18%, kislotaligi 0,5-1,5%, va undan tashqgari skelerot (tosh hujayralar) va oshlovchi
modda mavjud. Shu bilan birga B1, B3, B6 kabi vitaminlar va kaliy, kalsiy, rux, foliy kislotasi kabi
organizmni himoya qiluvchi minerallar mavjud. Behining teriga juda katta foydasi bor bo‘lib,
danagidagi 20% shillig moylari teri uchun tabiiy ozuga hisoblanadi. Behi ko‘chatlari ekilgach, 4 yilda
hosilga kiradi va 40 yilgacha umr kechiradi. Daraxt o‘rtacha 60-70 kg meva beradi. Ko*paytirish esa
payvandlash orgali amalga oshiriladi. O‘sish davrida esa 5-8 marta suv beriladi. Meva kuz fasli
sentabr oxiri oktabr boshlarida pishib yetiladi, iste’moldan avval meva 3-4 kun gorong‘u xonada
goldiriladi. Mevasininig og‘irligi o’rtacha 150 grammni tashkil qiladi, uzilgan mevalar eng ko’pi 3
oygacha saglanadi. Behi mevasi sistematik jiyatdan olma mevasi bilan bir xil bo’ladi fagat tosh
hujayralari va ustidagi tuklari bilan farq giladi [1]. Ustidagi tuklari pishib yetilganda to‘kilishni
boshlaydi. Bu tuklar meva pishgunga gadar ustki himoya gatlami hisoblanadi. Ammo shunga
garamay, olma qurti, olma qon biti, nok kanasi kabi kasalliklar bilan kasallanadi. Behi mevasidan
turli xil gayta ishlanadigan mahsulotlar olsa bo‘ladi. Masalan, quritilgan behi mevasidan sukat,
behidan tayyorlangan jem va pyure, kampot va sharbat kabi mahsulotlarni olishimiz mumkin

Materiallar va uslublar.

Behining xususiyatlari. Tajriba o’tkazish uchun behi mevasining nonbehi navidan terildi.
Tajriba uchun 4 kg behidan foydalandik. Dastlab mevani ustki tuklarini tozalash uchun qurug
sochiqda artib chigiladi va suv bilan yuviladi. Yuvishdan magsad bakteriya va shunga o‘xshash
zarakunandalardan xalos bo’lish magsadida yuviladi. Yuvilgan mevalarni ichki qismi olib tashlanadi.
4 kg behidan 615 gr goldik chiqdi. To‘g‘ralgan mevalar muzdek suvga solinadi va galinligi 1 smda
to‘g‘rab chigiladi. 1smda to’g’ralgan mevalar qurishi oson kechadi. To‘g‘ralgan mevalar 10 litr
muzdek suvga 10 gr limon kislota go‘shilgan idishga solinadi, limon kislotali suvga solishdan magsad
behi mevasining tarkibida temir elementi ko’p bo’lganli uchun limonli suv mevani qorayib golishdan
saglaydi. To‘g‘ralgan mevalardan 3 marta refrektrometrda gand moddasi aniglanadi. Biz AQSH va
Koreya hamkorligida ishlab chigarilgan elektrorefrektrometrda anigladik. 1-meva 14; 2-meva 15,8;
3-meva 15,5 chiqdi. Bunda 14+15,8+15,5=45,3:3=15,1 nonbehi mevasining o’rtacha qand miqdori
15,1 ni tashkil gildi.
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Limon kislota solingan suvli idishdagi 1smdan to‘g‘ralgan behi mevasini giyom bilan
gaynatish uchun birinchi giyom tayyorlanadi. 1 kg mevaga 600 gr shakar to‘g‘ri kelsa, 1 kg mevaga
400 ml suv to‘g‘ri keladi. 4 kg behiga 1600 ml suvga 2400 gr shakar qo‘shib gaynatiladi. Qaynab
chiggan giyomga 4 gr limon kislotasi solinadi, 5 dagiga gaynab chiggandan so‘ng to‘g‘ralgan mevalar
suvdan ajratilib, giyomga qo‘shiladi. Mevaga aralashgan giyomli suv 5 dagigada gayta gaynaydi va
yana umumiy 30 dagiga davomida past olovda gaynatiladi. Har 10 dagigada kuymasligi uchun
aralashtirib turiladi. So‘ngra gaynatilgan idishni qopgog‘i 6 soatga yopib tindiriladi. Tindirishdan
magsad meva bilan giyom bir-biriga yaxshilab aralashishi uchun gilinadi. Tayyor bo‘lgan mevani
10*10*2 razmerli patnislarga mevalarni bittalab terib chigamiz. Mevalar Koreyada ishlab chigarilgan
ikki tabagali quritish qurilmasidan foydalangan holda quritildi. 1-yoqgilganda 50 daraja issiglikda 10
soat, ertasi kuni yana 10 soat 45 darajada issiglikda va yana 5 soat 45 daraja issiglikda quritiladi. Jami
25 soat davomida quritiladi [2].

2.2. Qand miqdorini o’Ichash 2.3. Mevalarni quritish uskunasiga joylash
jarayoni. jarayoni.

Natijalar va ularning tahlili.

Sukat va marmelad tayyorlash. Tayyor bo‘lgan mahsulot 4 kg behi mevasidan 2 kg
quritilgan sukat mahsuloti chigdi va undan 2 litr sukatdan ajralgan sharbat qoldi. Biz gayta ishlangan
mahsulotdan chigindi chigmasligi uchun ajralgan sharbatni ham gayta ishlab marmelad tayyorladik.
2 litr sharbatni idishga solib, 30 gr tabiiy agar-agar moddasini go‘shamiz va gaynab chigqunga gadar
aralashtirib turiladi [3]. Qaynab chiggandan so‘ng, ko‘piklaridan ajratilib, goliplarga solib gotiriladi.
Marmelad 30-40 minutda tayyor bo‘ladi. Marmeladni yanada sotuvga mazaliroq va jalb gilishi uchun
marmeladni ustini shokolad bilan goplasak, sotuvni yanada tezlashtirishimiz va narxni ko‘tarilishiga
erishamiz.

Behi 1 kg 5000 ming so‘mdan 4 kg 20000 ming so‘m;

Shakar 2400 gr 35,000 ming so’m;

Elektr energiya soatiga 4 kv sarflasa, 25 soatda 100 kv, 1 kv 900 so‘mdan bo‘lsa, 100 kv
uchun 9000 ming so‘m;

Marmelad uchun 30 gr agar-agar moddasi 8000 ming so‘m;

Umumiy migdorda 72,000 ming so’m harajat qilindi va 2 kg behi sukati va 1,5 kg marmelad
tayyorlandi.
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Behi mevasini quritgichga joylashtirishdan avval
Nav Nonbehi
Massa 4 kg
Qand miqdori 15,1
Qurug modda miqdori 26,6
Tayyor bo‘lgan mahsulot
Nav Nonbehi
Massa 1950 kg
Qand miqdori 18,1
Qurug modda migdori 19,05

Xulosa. Qayta ishlangan gishlog xo‘jaligi mahsulotlariga jahon bozorlarida talab bo‘lganligi
sababli, hozirgi kunda behi mevasidan tayyorlangan sukat mahsulotlarini yanada tezroq va sifatliroq
gilish uchun gayta ishlash jarayonlarini mukamallashtirgan holda va tannarxini kamaytirish uchun
chiqindi chigarmagan holda ya’ni sukatdan ajralgan sharbatni ham qayta ishlasak, mahsulot hajmi
kengayadi, sotuv jarayoni tezlashadi, tannarxining pasayishiga erishamiz. Buni behi mevasi misolida
oladigan bo‘lsak, behi mevasi hushbo’y hidga ega bo‘lgani uchun undan olingan mahsulotlar yogimli
ta/m va hushbo’y hidga ega bo’ladi. Mevadan sukat tayyorlanib ajralib chiqgan sharbatidan esa
marmelad tayyorlashimiz bu sotuvni tezlashtirishga va haridorlarni mahsulotga jalb gilishga yordam
beradi. Sababi tabiiy sharbat va tabiiy agar-agar moddasi yordamida tayyorlangan mahsulot hech
ganday go‘shimcha va jelatinlarsiz odam organizmiga ortigcha xalestrin yig‘masligiga kafolatlanadi
[4,5,6].

Agar biz marmeladni yanada mukamallashtirib ustiga shokolad qoplasak, bu mahsulotni ta’m
jihatdan yanada yaxshilanishiga olib keladi. Natijada biz kuzda tayyorlagan sukat mahsulotimizni
ko‘p saqlay olganimiz sababli yilning boshqa fasllarida ya’ni behi mevasi mavsumi bo‘lmagan vaqtda
ham iste’molchilarni ta’minlay olamiz. Bu bizga jahon bozorlarida mahsulotimiz bilan yetakchilik
gilishga imkon beradi.
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Yy YCUMJUKJIAPH YPYFJIAPUHU KAHOTCU3JIAHTUPAJIUT AH
KYPUJIMAHU NIIJIAB YUKHUII

C.M. Ypakos, A.H. bBoporos

“TomKeHT uppUralys Ba KUILIOK XY KaIUTMHU MEXaHU3alUsUIall MyXaHIuClIapu
MHCTUTYTH MUUIMH TaJKUKOT YHUBEPCUTETH

AHHOTanusl. Makonana dyn SUTOBIAPDUHUHT aXaMHSTH KENTUpHO YTuiaran Ba
V36ekucronaarn MaBXKyJ 4yJl SMJIOBJIAPUHHUHT XOJATH, YJIApPHUHT Aerpajalusra ydparaH KHUCMHU
TaxJIAI 3TUINO yuKuiaTrad. Taxiuniap acocua Jerpajanusara yaparad gyl sdaoBIapy aafupiukiiap
Ba KyMJIM JKOIJIapaa xaM MaBXKy/UIUTH Ba Oy jKoWJapja ep yCTHIa XapakaTiaHaIuraH BOCHTAJAp
OWJIaH SKUII WILUIAPUHA amalira ONIMPUITHHHT UMKOHH HYKJIMTH Xamja SKHII MalldHAIAPH XaM
OyHmail mapouTAa WIUIANra MyhKallaHMAaraHJIuTMHU Xucobra oiaud Oy XyAymiapaa adpodKHIIl
ycynuaaH doinananuil Ba 0y yCyIHH MOTOAeNTaIUIanIapIal Goiaiannd aManra OUIMpHUII TaBCUS
STWITaH. YpYyFIapHH MOTOJENTAIIaHIap OMIaH adPOdKHUII YUyH MYTJIAKO SHTU KOHCTPYKIIMSAaru
KypuiMa uiuiad YUKWITH Ba YHUHT KOHCTPYKTUB sHruyuru [IAP 06867 pakamiin UXTUPO MATeHTU
OwmlaH XMMOsUIaHTaH. X03up/ia yioy KyprjiMa MOTOJISNITAIJIaHTa YPHATUIITAH X0J1/1a KeHT MUKECIa
doiinananu0 KeIUHSIITH.

Kanur cy3aap: 4yn yCUMIMKIApU YPYFH, CAaKCOBYJ, YEpKe3, YpyFJIap KaHOTH,
COUMJTYBYAHJIUK, KAHOTCU3JIAHTUPHII KypUJIMacH, HIKanaruy 6apabanmiap, aeka.

PA3PABOTKA YCTPOMCTBA JIJIS YIAJIEHUS KPBUIBIIIEK C CEMSAH
MYCTBIHHBIX PACTEHUI

C.M. Ypaxos, A.H. bBoporos

«TalKeHTCKNHA HHCTUTYT MHKEHEPOB HPPUTALIMHA U MEXAHU3ALMH CEJIBCKOTO XO35MCTBa»
HannoHnanbsHBIM HCCIIeq0BaTENbCKUA YHUBEPCUTET

AHHoTauusi. B crathbe OoTMeuYeHa BaXHOCTb ITYCTHIHHBIX MNAcTOMIN, MPOBEIEH aHaJIU3
COCTOSIHUS CYIIECTBYIOIIMX MYCTBIHHBIX MAacTOMI] B Y30eKUCTaHe, a TakKe MX JerpagupOBaHHBIX
yuacTkoB. Ha ocHOBaHMM aHajHM3a yCTaHOBJEHO, YTO JAETPaJMpPOBAHHBIEC MYCTHIHHbIE MAacTOMIIA
UMEIOTCS KaK Ha MPEAropbsiX, TaK W B MECUYAHbIX pallOHaX, IJe MPOBEJCHHUE MOCEBHBIX padoT C
WCTIOJIh30BAHUEM HA3eMHBIX TPAHCIIOPTHBIX CPEJCTB HEBO3MOXXHO. YUHUTHIBAs, YTO TIOCEBHBIE
MAaIlIMHBI HE TIPETHA3HAYCHBI [T PaOOThI B TAKUX YCIOBUSX, IS ATHX TEPPUTOPHIA PEKOMEHIYETCs
WCTIOJIB30BaHNE METO/IA a9POIOCEBA, PEATU3YEeMOT0 ¢ IPUMEHEHHEM MOTO/IeNTbTaIIaHOB.

st asporoceBa CeMsSH ¢ TIOMOIIBIO MOTOJETBTAIIIAHOB ObUIO pa3paboTaHO aOCOIIOTHO
HOBOE yCTPOICTBO, KOHCTPYKTHBHAsI HOBU3HA KOTOPOT'O 3alIMIIEHA TATEHTOM Ha U300peTeHue 1Mo/
HoMmepoM AP 06867. B HacTos1iee BpeMsi 3TO YCTPOHCTBO IINPOKO HUCIIOJIB3YETCS B IPAKTUUECKON
JesTeIbHOCTH, YCTAHABINBAsICh HA MOTO/IC/IbTaIlJIaHbI.

KiawueBble cjI0Ba: ceMEHa IYCTHIHHBIX pAacTEHHUH, cakcays, uYepKe3, KpbUIbS CEeMsH,
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paccenBaeMoCTb, YCTPONCTBO ISl YAAICHUS KPBUIBIIICK, abpa3uBHbIC OapabaHbI, 1eKa.

DEVELOPMENT OF A DEVICE FOR REMOVING WINGS FROM DESERT
PLANT SEEDS

S.M. Urakov, A.N. Borotov

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University

Abstract. The article highlights the importance of desert pastures and analyzes the condition
of existing desert pastures in Uzbekistan, including their degraded areas. Based on the analysis, it was
determined that degraded desert pastures are also found in foothills and sandy regions, where it is
impossible to carry out sowing operations using ground-based vehicles. Additionally, seeding
machines are not designed to operate under such conditions. Therefore, the use of the aerial seeding
method, implemented with motorized hang gliders, has been recommended for these areas.

A completely new device was developed for aerial seeding with motorized hang gliders, and
its innovative design is protected by an invention patent numbered IAP 06867. Currently, this device
is widely used in practice, being mounted on motorized hang gliders.

Key words: desert plant seeds, saxaul, cherkez, seed wings, dispersibility, wing-removal
device, abrasive drums, deck.

Kupnu. XKaxon 0yitnab rymnaiiauran ycumiinkiap Tabunit propacuHUHT TypJjiapra 00Mauru
300 munrTa AKUH, ynapaad 30 MUHTTa SIKWHU MHCOHUSAT TOMOHH/IaH UIIUTATWIA U, byHIaH Tamkapu
Kynu Ounad 12 MHUHr TacuJaH MyHTa3aM paBulia (oijanaHwiagy, yiaapiadH 5 MHHT Typu
MaH3apajid YCUMIUKIApAUP. XO3UPrd BaKTAa YCUMIMKIApHUHT 250 Typu >KaxOoH OKUH
MaiAOHUHUHT 80 (oU3MHM 3raijaiiiv Ba ynap YCUMIIUK MaxcyjloTjiapy Ba XOM-alIEHUHT acOCHM
KUCMUHM UIIa0 yuKapuil MaHO6an 6Ynub xusmar kuiagu. Mapkaszuit Ocué pecnyOnukagapuHUHT
qyI1 Ba IpUM 4yl iiopacuaa YCUMIIMKIAPHUHT 7 MUHITA SKUH Typiapu MaBxyza [1, 2].

V36ekucTOH Uy Ba APUM UYN AHIOBIApPH GMp Heya MHIUIMOH HMMIIAp JABOMHAA TaGMUii
dbropaman makmiadrad. Y36exucToHna 32 MUTH. TEKTApHM TANIKA KWIAIUTaH uyil Ba SAPUM Uy
xynymiapaad 20,6 MITH TeKTapy TaOUH SIJTOBIAPHY TAlTKWII KUJIaau. Y aapHuHT 17,5 MITH. TeKTapu
YOpPBAUMJIMK Y4YyH axpaTwirad. by uyn siijoBnapHMHr TaOMHUIl YCUMIIMKIApU YOPBAYMIMKHUHT
acocuil o3yka MaHOau xucobnaHaau. By siinoBmapaa KYHUMIMK, KOPaKYTUMIUK, SYKUYHIMK Ba
WHUPUK TMIOXJIM MOJIIap, TYSYIWINK XaMJa WATKUYWINK OuiaH myryianuiagn. CoXaHUHT acOoCHA
KeJakaK PUBOXKJIAHHUILIN MYCTaxkaM O3yKa MaHOaura OOFnuK. AQCYCKH, sSIMIOBIApHUHT 03yKaBUN
MaxCyJAOPIUTY MaBKyJl YopBa OO COHMHHUHT Tajabura Xajiau xaob 6epmaiinu. Uyn sitnosnapuna
03yKabon YCUMIIMKJIApHUHT KOIJIaMH KaMaiuo, aerpaaanus optud 6opMoka.

STINOBNAPHUHT JeTpajalys MyaMMOCH Y30eKHCTOHJAaH Tamkapu Mapkasuii OcuéHEHT
Oomika naBiatiapy, xxymiaaaa, KosoructoH, TypkManucToH, AQFOHUCTOH yuyH, 11y OuiiaH Oupra
Xwutoit, Monronusi, Appuxa Ba SAxkun lllapk naBmariapu xamzaa ABcrpanus Ba Mekcukara Xam
terunum. YyHkun Mekcuka 9y siiyioBiIapuia SUKUIap COHMHUHT XaIJlaH OPTHK KYTainb Oopuim
HaTXacuja sSIioB Jerpajanusara yapamoxaa [3].

UyiapHUHT AerpaallissCUHUHT OJIIMHU OJIMIL, YJIapHU SXIINJIANl BA YCUMIIMK KOIUIAMUHU
KynaTupuin TaaOupiaapuaan OupH y epiaapra ypyriIapHH SKUII XHcoOIaHaaun. AMMO 4yl
VCUMIIMKJIapH YPYFIAPUHUHT SKWIMIIMHY SIXIIWIAII Ba YHYBUAHIMTUHU OLIMPUIL YIYH yJIapHU
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KaHOTCHU3JIAHTHPUII MakKcaara MyBopuk xucobmananu. Kyitugaru skumn wynu Ounax
KYNaTHpHUIaUTaH 9y YCUMIIMKIIAPY Ba YIAPHUHT YPYFIapHu TaxJIWI STHINO, ypyFIapHU
KaHOTCU3JIAHTUPUII/IA KYJUTAaHWIaJUral KypuiaMaHyu niiad yukui Oyiinya TaaKuKoTiIap
KEJITUPUJIITaH.

TagkukoT ycy/uiapu. Uy YyCUMIMKIIADUHUHT TYPJIAPH, YIAPHUHT Y3UTa XOC KUXATIapu
MHTEPHET MabIyMOTJIApH, 111y COXaJla TaAKUKOTIap 00 GOpraH OJMMIIAPHUHT WIMHUI MaKoJaJlapH,
KyJJIaHManapy, MoHorpadusiaap Ba agaOuérinapia KeATHUPWIraH MabiyMoOTiap acocuja ypraHud
YUKWIAY. MabIyMOTIapHUHT TYFPUIMIH Yyilap KeITUpWIraH Oup Hedya MaHOajgapHH ¥3apo
TaKKOCJIAIl OpPKaJIi amaJira OLIMPHUIIIH.

Uyn ycumimukiapu ypyFIapUHUHT YiIdyamM-Macca KYpcaTKHUWwiapy Ba yJapHUHT (u3uk-
MEXaHUK XOCCAJlapu MaBXKyJl YCIyOuil KynjmaHMmanapaa KeNTHpWIraH yciyO Ba BOCHTalapiaaH
doiimananran Xoyila aHWKJIAHTaH OYnuO, yiap MapXya MaHOaJlapiaH WIrapu YTKa3uiraH
TAQAKUKOTIAp HaTWkKamapu Oyiimya KaOyn KuiumHad. YYn YCUMIMKIAPUHUHT —y3UTa  XOC
XyCycusiTiapu Ba (DU3MK-MEXaHUK XOccajapd YJIapHU JOHJIU SKUHIAP YPYFJIApUHUHT (DU3UK-
MEXaHUK Xoccajapy OuiIaH ¥3apo TaKKOCall OpKaJid KypcaTub Oepuiau.

Yyn yeuMmnukiap ypyriaapuHi KaHOTCU3JIAHTUPULI yCYJUIapU Ba yJIapHU amalira OluupaJura
KypuiMaiap anaOuér manOanap Ba HHTEPHET/Iaru 3JIEKTPOH pecypciapJaH OJMHIaH MabiyMoTiIap
Xam/ia UJIMuH )KypHaJju1ap Ba TyIUIaMiap/a 4ol STUIraH MakoJiajap Ba MaTepuaiiap acocuaa TaxXJIuil
stwiiau. Taxymiuiap acocuaa MOp(OJIOTHK aHalmu3 Ba cuHTe3 Kwimin Xamuaa APU3 ycymapu
KYJIaHUIHO, MaBKyl KypUIMaJapHUHT KOHCTPYKIMSCH Ba TEXHOJIOTHK HII JKapaéHUAaru ad3amuk
Ba KaMUYWJINKJIAp aHUKJIAH]H.

Ymly HaTxkanap acocuia uyi YCUMIIUKIApH YPYFIApUHU KAaHOTCU3JIAHTHPAJAUTaH KypuiMa
KOHCTPYKLUACH HIIa0 yukuiav. Kypuiama KOHCTPYKIMSCHHM HIIa0 YMKHII Ba JIOHMXanamiia
Computer-Aided Design, Computer-Aided Manufacturing Ba Computer-Aided Engineering
(CAD/CAM/CAE) texnonorusuiapuaas ¢oitnananuimm [4, 5].

TaaKUKOT HATHIKAJIAPH BA YJIAPHUHI MYXOKAMACH.

Uyn sitnoBnapuaa kym mmuk o3ykadon ycummmkiap (Kopakym Ba Kuzunkym uynapuma)
cakcoByn (Haloxylon ssp), uzen (Kochia prostrata), keiipyk (Salsola orientalis), 6anukky3, Typraii
gyn (Climacoptera ssp.), 6osuinu (Salsola arbuscula), kanaum (Callygonum ssp), uepkes (Salsola
Richteri), Mmomuk (Lachnophyllum), mryBok (Artemisia), HyxaTak (Astragalus), 6ypxyH (Mtdicago),
MopTyk (Eremopyron), kappak (Cousinia), kynrup6om (Poa), mypa (Salsola ssp.) Ba Gomrkanap)
Ycamu. Kanyouii co3, TMUNUCIAIIraH TYNPOKIU YyIulap/ia MyBoK - ddemepiap, cepiuox OypXyH -
IIYBOK, KyFupOo1, aprnaroH, siarupoomr. IIlyHuHraek, Xap Xuia UKKM Najuiaind dhumepnap ycaau.
Erunrapunnuk kyn 6yaran iuaiapaa xap 6up rexrap sinosaan 20 - 25 eHTHepraya MUYaH OJHII
MyMKUH. Maii OHMHUHI Yypranapuia KynruHa sdeMep YCUMIIMKIAD CYBCU3IMKIAH YCHUIIIAH
TYXTaiiam Ba Kypub xacra ainaHagau. by mapoutra yumgaiaurad YCUMIUKIApAAaH sTHTOK, MOMUK,
urypaxsiap, yBOK, U3€H, YOTOH, CAKCOBYJI, O0SINY, KEHPYK, KYHFUPOOI Ba OOMIKaIap KypuManu
[2,6,7]

Spum uyn €k mamT Xyayau SJIOBIApU acoCaH TEKUCIUK Ba aJUPIMK SHIOBIApUAAH
ubopar 0ynub, Oy siioBnapia OK IIYBOK, paHT, WJIOK, sUIMU3 Ba OOIIKa 03yKabom YcHMIIMKIIAp
Yycamu. By siinmoBIapHUHT XOCHIIOPIUTH 00 — XaBora OOFNIMK OYIMO, EFMHrapYUIUK Ky OYiaraH
Hwnap xap Oup rekrap sinoBaan 8 - 10 neHTHep Ba yHIaH XaM KyI MMUYaH OJUII MyMKHH [8].

MyTaxaccuCIapuHUHT WJIMHANW XyJjocajlapura Kypa, TaOWwii siiJIoBIapHH TyOnaH
SIXITUJIAITHAHT aCOCHH YCyIITIapuaad OUpH yJIapHHU EBBOMH X0J/1a YCaAuTraH MaxaIui KYTT HAJUTHK
Veummukiap, Oyramap Ba spuM Oytamap SKUIIl OWilaH JOMMUN THKIA0 sHTUiIad Oopwi
XucoOaHa .
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KOpaKky T4k Ba 4y SKOIOTHACH HIMuit TagkukoT uactutytd (KUDUTH), V36ekucton
PecniyOnukacu ¢annap akagemusich boraHuka HHCTUTYTH Ba OOIIKa coxara OuJ MIMHHA TaJKUKOT
MHCTUTYTJIAPHUHT OJIMMJIAPH Ba MYTaxacCUCIapy TOMOHHUIAH SIJIOBIAp XOJNATHHU SIXIIMJIAII
Makcaauaa KyproKumi Xyayaiapaa tabumii dopanan 300 TypaaH optuk Oyta, sipum OyTta Oup
HWIHMK Ba Ky HHJUTMK 03yKaOoI YCHMIIMKIAp CHHOBJAH YTKA3WIMO MCTUKOOIUIM Yyl 03yKaOoI
VCHUMITMKITApHIaH FOKOPH XOCHIIOPJIMIY Ba a0MOTHUK KECKUH Y3rapyB4aH oMunapra unaamin 20
TypH TaHJa0 OJMHraH Ba TaOMWU SHJIOBJNIAPHU SXIIWIANI YU4yH (oWIaaHuIIra TaBCUsl ATUJITaH.
BynapHuHT nunga SHr MyXuMiIapu TaOuuii €BBOIH X0J1/1a ycaauran Oyranapiap/iad Kopa CakCOBYII
[Haloxylon aphyllum (Minkw) Iljin], [Tanenkuii uepkesu [Salsola paletzkiana Litv.] Ba ok cakcoBy
[Haloxylon persicum B ge.| xuco6mananu [2].

YpyFAapHUHT KYMYUIUTA TEKHC I03aIM, ailjlaHa IIakiujaa, KaHoTdamapra sra Oymub
SHAO0CIEPMHU MaBXKy/Jl 3Mac, Oy 3ca Te3/1a YHYBUAHJIMTMHU UYKOIUIIMHY ounaupaau (1-pacm).

‘ % =

Kopa CaKCOBYII qepke3

i. ~ >

.
&
w

1-pacMm. YpyFJIapuHUHT KYPUHUHIIN
(3.dapMOHOB MabIyMOTIIapH)

Kartop TagkukoTumiap TOMOHHJIAH, CAaKCOBYJ Ba YEpKe3 YPYFIAPUHHUHT (PU3UK-MEXaHUK
xoccanapu ypranwiras [1, 2, 9-12].

CakcoByJ1 Ba 4epKke3 ypyFIapuHHUHT METalll I03acH OYinya uIKagaHu Oypyakiapu ypraya
43° Ba ypyrmuk apanmamMaduku 3ca 45° 6ynmmm amuknaHraH. ByHIaH cakcoBynm Ba depke3
YpYFJIApUHU SKaJUraH cesjka OyHKepu €H JEBOPUHUHI KHsUIMK Oypuaruu 45 rpagyciaH Kam
oynmaciuru kenub uyukanu [2, 10, 12].

OKWIaUral ypyFJIapHUHT COYMJIYBUAHJIMIU YJApHUHT Jaja MalgoHu Oyiinad Oup Tekuc
SKWJIMIINTA Ba MEbEPUI capdra ce3miapiu Japaxaja Tabcup 3taau. PacMaan kypuHub Typubanku,
CaKCOBYJl Ba 4YepKe3 ypyFjapu KaHoTyamapra sra Oynu0, Oy ylapHM KHMMHCOYMIIyBYaH Ba
couMiMaiiuran xosnarra o0 kenaau. Hatuxkana cakcoByl Ba Uepke3 ypyFIapHHUHT COYMITyBYaH
sMaciauru cababnu ypysnap, alHUKCa ypYyFIMK apanaliMa CesJIKaHUHI OyHKepHuaa TYIIaHHO,
TUKUIMO Konaau. byHna OyHKEpHHHT MuYuAa ypYyF TY3UTIHY YPHATHUILI OpKaJd YPYFJIapHU JOUMO
TY3uTHO Typuin kepak Oymamu [2]. ByHmaH Tamkapu cakcOBYJ Ba YepKe3 ypyFIapUHU SKUIIIaH
ONAVNH KAHOTCU3JIAHTUPUII XaM YJIApHUHT TYKWIYBYaHJIWTH Ba COYWIYBYAHJIUTHHH Xamza
YHYBUAHJINTUHU OLIMPUIITA XU3MAT KUJIAIH.

Kyiinna amabuér manbGamapaaH OJIMHTAH CaKCOBYJI Ba 4YEpKe3 YPYFIApUHHHT Yidamiiapu
TYFpUCHAArd MabIyMOTIIap KenTupmian (1-xansan).
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1-xansan
CakcoByJI Ba YepKe3 YPYFJIAPHHUHT YI4aMiIapu

. Vmaammapu, Mm 3UYIHIT 1000 nona

Ne Yenmiuk Kammrmrn e kg/ha YPYFHUHT

Maccacy, g

Kopa cakcoByn 1,5-3,8 1,6-4,0 92-98 2,1-4.9
UYepkes 2,8-45 8,0-11,9 90-94 11,3-15,8

CakcoByJ1 Ba 4epKe3 YpYFJIapH Ba yPYFIHK apaialiMaJapHUHT (U3NK-MEXaHHK XOCCalapH,
OOIlIKa KHUIIUIOK XY)KAJIWTH SKUHIIAPH YPYFJIapu Ba YPYFIMK apajaliManiapd TapKHOWIaH KECKUH
dbapknanau (2-xaaBan).

2-xaaBa
Jonum 3xknHIap, 0e1a Xamaa CakcoBYyJI Ba YepKe3 YPYFJIapUHUHT
(pu3UK-MeXaHMK X0CCAJTAPUHUHT TAKKOCHH TacHu U

YpyFHUHT yiyamiapy, mm
. , = 3uuiu- 1000 nona | YpyrHHMHT
Ne | Yeumnuk == = S Y, YPYFHUHT | COYMIYB-
5 = o = kg/m® | maccacu,g | wamnmuru
N
1 | Byrmoit | 1,538 | 1,6-40 | 42-86 | 701-803 | 22,0-42,0 COTJIEII{YB'
2 | Kaiimap |1,2-35| 1,4-36 | 50-10,0 | 700-764 | 13,0-32,0 -1l-
3 | Kyxopu |12-36 | 1,4-40 | 8,0-18,6 | 404-565 | 20,0-42,0 -1l-
4 Apma | 1,415 | 2,0-50 | 7,0-14,6 | 534-768 | 31,0-51,0 -1l-
5 Bexa | 05-1,3 | 0825 | 11-25 | 700-750 | 1,5-1,9 -1l-
6 | Caxcosyr | 1,1-36 | 4,5-10,5 - 92-98 2,1-4,9 coI
Manaural
7 | Uepkes |2,8-45 | 80-19,0 - 36-49 | 11,3-15,8 -1l-

2-aIBaJIIard MabJIyMOTJIapJaH XaM KYpUHUO TYpHOIMKH, CAKCOBYII Ba YepKe3 ypyFIapu
3uauruHUHT Ba 1000 q0HA ypyF Maccacu Xxamaa COYMITYBUAHIUTUHUHT HUXOST/A AaCTJINTH OMJIaH
JOHJIA SKWHJIAp YPYFUJIAaH KECKUH (DapK KUIaIH.

[y cababmu xam ymapHUHT YPYFIapUHA KAHOTCH3IAHTUPHII OPKAIH TYKHITyBYaHIMTH Ba
COUYMITYBYAHIIUTHUHY OIIMPUII TaBcus dTunanu [ 13]. bab3u TankukoTyminapHuHT pukpuya Oy ycyn
V3 HaBOaTH/1a yPYFIApHUHT YHYBUAHIUTHHU XaM OIIHUPAJIH.

IOxopunarunapuu xuco6ra oaubd, CakcoBYJ Ba YepKe3 YPYFIApUHHA KAHOTCU3IAHTUPUIIL
YUyH KypHiIMa UIIa0 YUK (2-pacm).
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2-pacM. Uy YeuMIIMKJIapH YPYFIApUHU KAHOTCH3JIAHTHPHUII KypHIMacH

Kypunma ypyr 6ynkepu 1, nmkanarud 6apadaniap 2, yIapHHUHT JeKacu 3, ypyF TYIIHII HOBU
4, snexkTpoABUrarTen 5, pama 6 Ba KYIIUII-aKpaTHIL TyrMacH 7 1aH uoopar.

KypunmanuHr uin skapa€Hu Kylugaruda amanra ommupuianu. Mmkanarny Oapabannap 2
AIIEKTPOABHTATEN 5 €pAaMua TaCMaIl y3aTMa OpKaJIH XapakaTra Kentupwiaan. Mo 6epunuran
ypyfinap sca OyHkep 1 ra rokimaHuO, MebEpiam TYycurd EpaaMuaa MebEpPIaHuO, HIIKAIarud
Oapabannapra y3arwianu. Uimkanarug 6apadannap Oup TOMOHTa alIaHUIIN HATHXKAcUIa OMPUHYN
Oapaban OyHkepna TymuO KenaéTraH ypyriaapHH JIeKa CUPTUra UIIKanad, yIapHUHT KaHOTIapUHU
OMp KHCMUHHU aXpaTaJud Ba UKKMHYM Oapabanra YyTka3u0 robopamu. MkkuHum OapabaH xam
YpYFJIapHM JIeKa TEUIMKJIM Fo3acura uimkanad onul yTaau Ba yIapHUHT KaHOTJIAPUHM aKpaTajH.
Jleka TelKIapy YI4yaMy KaHOTCU3JIAHTUPWITaH YPYFIApHUHT YI4aMura Moc 0yiaraniuru cababmm,
KaHOTCU3JIAaHTUPUJITAH YpyFiap TeIIUKIaH YTUO, HOB 4 OpKalM TalllKapura 4ukub kemaau. bynna
ypyFiap OwnaH Oupra yJapHUHT axpaTWiraH KaHoTiaapu XaMm TymuO kenanu. lly cababmau
YpYFIapHH KaHOTJIAp/IaH TO3aJIalll YUyH KypHJIMa MACTKH KUCMHTA MACT TE€3JIMK/Ia XaBO OKHMH XOCHIT
KHJIAIMTaH BEHTHIISTOP XaM YPHATHII TaBCUS STUIIAIIH.

CakcoByn Ba Oomka 4yn YCHUMIMKIAPH YPYFIApUHU KAHOCH3JIAHTHPAIUTaH KypHiIMa
KOHCTPYKIIHMSCH COAJIa OYIuImra KapamacaH, y KOHCTPYKTHUB SHIHJIMKTa 3ra Oyiranauru cabadniu
yHra Y36exucron Pecriy6ukacu MHTemiekTyan Mynk areHTuruauar IAP 06865 pakamiu HXTHPO
naTeHTy onuHM [14]. By Kypunma uyn YcuMIuKiIapy ypyFIapuHUHT COUMITYBYAHIUTUHYI OLIMPHII
Ba yJIApHU HKUII UIUIAPUHU OCOHJIAIITUPUII XaMa TYIIaHUO Ba TUKWINO KOJUIIJIAPHUHT OJAMHU
ONIUII UMKOHMHM Oepanu. Xo3upaa ymly Kypuima OwiaH uyn YCUMIIMKIApH YPYFHUHH AKHUIIra
Taiépraniia KeHr KYJUTaHWINO KeITUHSTITH.

XyJoca. Uyn siiinoBimapHu TyO/laH SXIIMIAIIHAHT aCOCHH yCyJutapuaaH Oupu ymapra ayi
VCUMITUKIIApU YPYFJIApUHM JKHII OWJIaH JOMMHE TUKIA0 ssHruimad Gopuin xucobiianaay Ba OyHia
CaKCOBYJ Ba YepKe3 YCUMIIMKIApU IOKOPU XOCHWIIOPJIMIM Ba aOWOTHK KECKUH Y3rapyBuaH
OMMJUTApTra YHJIAMIIHIIMTH OWJIaH akpanuO Typaau. byHman Tamkapu Oy YCUMIUKIAp ypyFiapu
KaHOTYajapra sra SKaHJIUTW yJapHUHT TYKWJIYBUAHJIUTH Ba COYMIYBUYAHJIMITHMHH KaMaWTUpuUO,
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yIIApHU SKHUITHU KUAWHIAITHPAAW. Y pYFIapHU yII0y KaMYHIUTHHYE OapTapad 3TUII yUyH yIapHU
KAaHOTCU3JIAHTUPAJUTAH, COJJa KOHCTPYKIMATa dra KypwiMma wunuiad uukuian. Kypuima
KOHCTPYKIHSACHHHHT SHIHJIHTHra Y36eKHCTOH PecryGIMKaCHHMHT HXTHPOTa MATEHTH OJHHIH.

Xo3upaa ymdy KypruJIMaHUHT JaCTIA0KWIApH sicalin0, UIUIA0 YUKAPUII [IAPOUTH]IA KEHT KOPHUI

3TUO KETMHMOK/A.
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qyyJa YCUMJIMKJIAPU YPYFUHU ADPOIKHII KYPUJIIMACHUJIA YPYFJIAPHUHT
CYPI'N4 IIJTAHKA TABCUPUJIAT YU XAPAKATHHU
HA3APUH TAJTKUK DTHUIII

K.[A. Acranakyaos, C.M. YpakoB

“TOIIKEHT UppUTraIs Ba KUIUIOK XYKaTUTHHI MEXaHU3AIMsJIAII MYXaHUCIapyU HHCTUTYTH
Muinuil TaAKUKOT YHUBEPCUTETH

AHHoTauusi. Makonajga 4yynuapra MOTOJENTAIUIaHIap OWiaH ypyF OKULIHM amajira
OLIMPAJNUraH 3KMII KypWJIMacuaa acocuil Baira YpHaTWITaH ypyF Cyprud IUIaHKa TabCUpHIA
ypyFiIapHu cypu® OopuO, YMKMII TUPKUIIMAAH XaBO OKMMHUIA TYHIMPUO FOOOPMIIMIIMHU amaira
OLIMPUII YYYH Uyl YCHUMIIMKIAPH YPYFHIIAPDHHUHT IUIAHKA TabCUPUAATH XapaKaTUHH Ha3apHi
TAJKUK THUII HATHKaJdapy KenTupwirad. Hazapuii TalkuKoT/Iap TaXJ Ml IIyHH KypcaTaauKu, KU
KYpWIMAaCHAaH Cypu0 YMKapuiIaéTra ypyrIapHHHT XapaKaTh acocaH YPYF Cyprud IUIaHKa paguycu
Ba YHUHI aillaHMa Te3nurura OOFiIHMK 5KaH. byHma ypyrnap minanka OwiaH cypuin® Oopumm
JaBOMU/Ia YJIAPHUHT TE3JIMIM ypYyF TYIIUII Japyacura eTud OopryHradya JOMMHUN paBHIIa OpTHO
6opanu.

Kanurt cy3aap: uyn ycuMinmkiapu ypyFH, a’spOdKHII yCYJIH, MOTOZENTAJIaH, a’3pO3KHII
KypuiMacu, OyHKep, acocuil BaJl, ypyF Cyprud IUIaHKa, YPYF XapakaTH, ypyF TYIIUII Japyacu.

TEOPETUYECKOE UCCJIIEAOBAHUE JIBUKEHUSA CEMSAH ITIY CTBIHHBIX
PACTEHUMI MO BO3JIEHCTBUEM TOJIKATEJIbHOM IVIAHKH B
ABPOIIOCEBHOM YCTPOMCTBE

K.[A. Acranakyaos, C.M. YpakoB

«TalKeHTCKU UHCTUTYT MHKEHEPOB UPPUTALIMHA U MEXAHU3AIUH CEJIbCKOTO XO3SIICTBa»
HanmonansHbIN HCCeI0BaTEIbCKUIT YHUBEPCUTET

AHHoTauus. B cratbe mpuBeneHB! Pe3yNbTaThl TEOPETUIECKOTO MCCIIETOBAHUS IBUKCHUS
CEeMsSIH TYCTHIHHBIX PAcTEHWI IMOJ BO3JCHCTBHEM IUIAIIKH, yYCTAHOBJICHHOW HAa OCHOBHOM Baiy
CESUTKH, KOTOpasi ¢ TOMOIIBIO TOJIKATENs IIEpEMEINIaeT CEMEHA M COPAChIBAECT UX B BO3AYIITHBIN MTOTOK
4yepe3 BBIXOJAHOE OTBEPCTHE. AHAIM3 TEOPETUYECKUX HCCICTOBAHHMM MOKA3bIBAET, UTO JBUKCHHE
CeMsH, BBIOPACHIBAEMBIX M3 CESUJIKM, B OCHOBHOM 3aBHUCHUT OT paJuyca IUIAIIKd U €€ YriIoBOi
ckopoctu. [Ipu sTOM, B mpoliecce MepeMelIeHus] CeMsH M0 IUIANIKe, UX CKOPOCTh MOCTOSTHHO
YBEIIMYUBACTCS JIO0 TEX TOP, TOKA OHU HE JIOCTUTHYT TOYKH cOpoca.

KawueBble c10Ba: ceMeHa MYCTHIHHBIX PACTCHHWH, METOJ a’pOCeBa, MOTOJENbTAIUIAH,
YCTPOKCTBO a’poceBa, OyHKep, OCHOBHOM Ball, TUTAIIKA [T IEPEMEILICHHSI CEMSTH, JIBIDKEHUE CEMSTH,
TOYKa cOpoca CEMsH.
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THEORETICAL STUDY OF THE MOVEMENT OF DESERT PLANT SEEDS UNDER
THE INFLUENCE OF A PUSHER PLATE IN AN AERIAL SEEDING DEVICE

K.D. Astanakulov, S.M. Urakov

“Tashkent Institute of Irrigation and Agricultural Mechanization Engineers”
National Research University

Abstract. The article presents the results of a theoretical study on the movement of desert
plant seeds under the influence of a pusher plate, which is installed on the main shaft of a seeding
device designed for seed planting in deserts with motodeltaplans. The pusher plate moves the seeds
and releases them into the air flow through the discharge opening. The analysis of theoretical research
shows that the movement of seeds ejected from the seeding device mainly depends on the radius of
the pusher plate and its rotational speed. During the movement of the seeds along the plate, their
speed continuously increases until they reach the point of discharge.

Key words: desert plant seeds, aerial seeding method, motodeltaplan, aerial seeding device,
bunker, main shaft, seed pusher plate, seed movement, seed discharge point.

Kupum. Mabnymkn OyryHrH KyHAa YYJUIQHWIOHUHT KeHraiin® Oopalrranmuru ayHE
MUKECHIa KaTTa MyaMMora aiyanrad. byHuHT acocuii cababu uyiiapaaru YCUMIIMK KOTUTAMAHUHT
KaMainO nerpajanusra yaparamiura xucoonanaau. Hatmkana aymiap ounnnb KoUK XUCoOUTa
ylapJard Kymiiap mamoJ Tabcupuia yuuO, Oup koiiaH MKKMHYM *Koira tapka® Oopsintu. bynu
OJIIMHU OJIUIIHUHT OupJaH Oup iynu Oy uynapiaru YCUMIMK KOIUTAMUHY KalTa TUKJIAI Ba YIapHU
KynaTupuin xucobaaHau.

YynnapHUHT JerpajlalisICHHUHT OJIMHU OJIMII, YJapjaa YCUMIIUK KOIJIaMHUHU JTOMMHUHN
cakJ1ad Typuul Ba KynaTupu6d 6opui yuyH Oy epiapia uyia YCUMIIMKIApU yPYFUHU SKULI UIIUTAPUHU
amaJira OIIMpuUIl Tajgad FTUIIAIu.

Uynnapra ypyF 5KHII HIIJIAPUHU €p YCTUAA XapakaTjaHaJuraH TeXHUKa BOCUTAJIapH, SbHU
TpakTop Ba OOLIKAa 3HEPreTUK BOCHTAjapra arperaryiad WIUIaTUJIaJWuraH cesjkaiap, YpyF Cemull
Mocnamanapu (macanan, HPY-0,5 xabwuiap) Owian skum MymMKHH. AMMO Oy ycyl ep ycTuiaa
XapakaTJaHa/IuraH TeXHUKa BOCUTajapu eTu0 Ooponmaiiiuran €ku XapakariaHoJIMaiiuran nact-
0anaHj, HOTEKHC, KyM Telajy >Kolaapaa SKUII UITApUHE aMaJira OIIMPUII UMKOHUHH OepMmaiiiu.

lynnan xenu® 4YMKKMO, SKMIN YCY/UIADMHM TaxXJIMJI STHII acoCHJa €p YCTH TEXHHKa
BocUTaNapu eTud Oopuin KuiuH Eku et Ooponmaiauran €ku y30K OynraH epiapia Xam
MOJIUSIBUI XapaKaTJapHU KECKMH KaMaWTHpPTraH XOJIa KU KU YPMOH-MEIUOoparus HILUTAPHHA
amajira OIIMPHUII HUMKOHUHHU Oepaauran a’podkuil ycynu wunumad uukwinn [1]. By ycyn
camapaJIOpJIMTUHU OLUIMPUII YUYH YHU MOTO/ENTAIUIanIap O1iiaH amalra OIIUPHUII Ky3/1a TYTUIITaH.

Cababu Oy ycynHH caMoOJETNIap Ba JApoHiapaaH (oiganaHu®d amanra OIIUPHIIT MYMKHH.
AMMO a3pOdKHIIIHU caMoJieTiap OMJIaH aMaira OLIMPHUII MaxCyc aspoapomiap, EHIIFU Ba MaJlaKaiu
yuyBuM Tanal® »TumM cababmu capd-xapaxaTiapHu KecKuH omupul robopamau. Jponnapaax
¢oiiganaHuII XaM YIapHHUHT IOK KYTapyBUaHIMTH Ba OYHUHT HaTHXKAacKa UII YHYMHHUHT XaM MacT
Oynuim cababin XaM Y3UHU OKJIaManIH.

Yynnapra MoToAedTalUIaHiap OWiaH YpYyF SKMIIHM aMajira OLIMPUII YYyH YHIa SKHII
KypuiMacy unutad aukunui Tanad stunaad. [yau xucobra 01ub, MyTiIako stHT'H KOHCTPYKIUSAaru
Kypuima unuiad aukuiaan (1-pacM) Ba yHUHT KOHCTPYKTUB sHTHIHATH [AP 06868 pakamian uxtupo
MMaTEeHTH OJUHIH [2].
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DKHUII KypruiIMacua aCoCHi UITUM KUCM Bajira YpHATHITAH YpYyFIapHHu Cypu0 60pu0, YMKUIIT
TUPKUIIMIAH XaBO OKMMUTA Talriad TypaauraH IIaHKa XUCOOIaHaau Ba OyHAa 9yl YCUMITUKIIApH
YPYFUJIQPUHUHT TUTAHKA TAabCUPUAATU XAapaKaTWHU Ha3apuil TaJKUK STUII Ba NIy acocla YHUHT
napaMmeTpiiapuHu aHUKJIAI MyXUMIUP.

[y makcaqma OW3 SKHII KypHJIMAacH CYprud IUTAHKACH TabCHpUIA YPYFIAPHUHT CypUITHO
OopuI )kapa€HWHU TAJIKUK ITHIN OYirda Ha3apuid TAAKUKOTIIAp 0JIUO OOpAHK.

Tagkukor ycyuaapu. Uyn YcuMIMKIApU YPYFWIAPUHUHT SKHUII KypUIMacu Cypruy
IUTAHKaCH TabCUPUIArd XapakaTHHH Hazapuil TaAKWUK HTHUINJA Ha3aphuil MeXaHWKa Ba amalui
MaTeMaTHKa KOHYH Ba Kouganapuaad (oimgamanmnmu [3 - 8].

Bynna uyn ycumnuknapu ypyriaapu MOIIWH HyKra cudaTuaa KaOyn KWIHHHO, y Cyprud
TUTAHKAHWHT MapKa3ura sKUH Koija xoinamanu ae0 Kapajiau Ba ym0y HyKTa KOOpJIuHaTa OOmn
cudaTuIa OIUHIN.

BanauHr Mapkasugan ypyr TypraH HyKrarada O0ynran macodanu ro ne6 O6enrmnal omamus.

bouutanruu maptinap cudaruma 3ca BakT, SbHU t=0 oynranma; I’(O) =r,, 7(0) =0 neb xabyn
KWJIaMHU3.
bynna mnanka Oyiinad cwipku€rran ypyfra MapkasgaH Kouma Kyd F., orupnuk kyun G,
Kopuomnuc kyun F,, nopmain peakuust kyuu N Ba ukananum Kyau Fy.., Tabcup atanu (2-pacm).
Hazapuii Mexanuka Kougaaapu Oyiinda ymoy Ky4iap Kyinaarnda udoaananamu [3-5]:

F,=mo’r;, G=mg; F, =2mer; N=F; E_=1iN.

UWK

Ymly kyunap TabcUpUAa UyJd YCUMIMKIAPU YPYFUHUHT IUIaHKA CUPTH OYiliad yHUHT yuu
TOMOH CHJDKUIIMHUHT XapakaTUHU Kapad YuKamus3.

TaakuKOT HaTHKAJapW Ba yJIapHHUHI MyXokaMacu. MoTojenTaniaHnapra YpHaTuiuo,
9yl YCUMIIMKIIApPU YPYFUHHU a3pOdKHIN YCYJIMHU aMaira OIIMpaguraH Kypuima ypyr OyHkepH 1,
acocuil uMnmuu Ban 2, OyHKEpHUHI ypPYF COJIMII KUCMHU 3, TY3uTKuuiaap 4, OyHKEpHUHT ypyFHH
MUKJIOpJall KUCMH 5, XaBO OKUMHHM KUPUTHII Japdaiapy 6, ypyF cyprud IulaHka 7, TaKCUMJIarud
waHka 8, pama 9, uepBsikiu penykrop 10, snextpmotop 11, Tacmanu 12 Ba Trmm 13 roputmanap,
IIYHUHTJIEK, KU KaMepacH MacTKU KUCMU/JIa, XaBO KUPUII Japyallapy OpKa TOMOHHK/IA JKOMIaran

XaBO-ypYFJIM apanaliMacy YuKuO keTuin enryanapu 14 nan tamkui tonrad (1-pacm).
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1-pacm. YpyriaapHH a3po3KuIl KYPHJIMAacCH CXeMacH
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OKMII KypUiIMacKua TeXHOJIOTUK UIII XKapa€HU Kyluarndya Kkeyaiu.

OKHII yYyH MYIDKaJUTaHTaH ypyrnap OyHkep 1 HUHT roKopu KucMmu 3 ra conmHaau. CyHrpa
MOTOJIENITAIUIaH Y9UO0, XaBOTa KyTapuirad, ypyF SKWIaIUTaH MaliJJOH TOMOH HyHanaau. YPyF dKUII
OolITaHaUraH >Kolra Kenaranaa >nektpMotop 11 wmra xymmmo, yepBskian peaykrop 10 opkamu
allllaHMIUIap COHM NAacaTUPWIIraH XoJija aCOCHM MUY BaJl 2 XapakaTra KeaTupuiaaan. Acocuil Bai
2 ra YpHaTWITaH TY3UTKUWIap 4 ypyFiIapHU JOMMHH apalaliTHpUO Typajau Ba yJapHHHT OyHKep
M4KJa TYIIAaHUO KOJUILIMHUHT OJIMHU OJIAJH Ba ypyFJIap TUPKUII OpKaJlu TakcuMiIarud 8 ra kenuo
Tywaau. Takcumnaruy 8 ypyriapHu siHa Oup 00p Takcumial, THPKUIL OPKAIM YPYF Cyprud IUIaHKa
7 ra etka3u6b Oepaau. Cypruu miankamap 7 ypyriaapHu cypud 60pud, acocuii TyHHYKIAH TY3UTHIII
KaMmepacura Tymupu6 o0opaau. Moronenrtamian yuud XapakaTtiaHuIn xucobura Oy epaa XaBo
JOMMUI paBHIAAa KAPHII Japyanapu 6 gaH kupuO, enryanap 14 opkanu 4MKHO TypraHiurd y4yH
TY3UTHII KaMepacHJia y3JIyKCH3 XaBO OKMMH Maiijo OYnmub Typaaw Ba ynap IOKOpUIAH TYIITaH
ypyFIapHu ¥y3u OwiaH onu0 4ukuO® keTwO, XaBoja MabiyM OWp KEHIJIMKIA TapKaiud, epra
TYLIUIIMHY TabMUHIIANH.

Kypunmaza sxkuin MebEpuHH ¥3rapTUpHIL, aCOCUNA TaKCUMJIAI BaJIMHUHT aillaHUILIAP COHU
Ba MOTOJIEJITAIUIAHHUHT YYHII TE3JIUTMHU Y3rapTUPHIL OPKAJIH, SKUII KEHIJIUTHHU Y3rapTUPHIL 3ca
TaKCUMJIAII €HI'YaJlapUHUHT XO0JIATHHH Y3rapTUPHIL OpKaJli amMaira OMIHUPHIAIH.

WNm >xapaénupa KU Kypuiamacd OyHKEpHIaH TaKcUMIIarud EpaamMuja TaKCHMIIAHHO
TyIITaH ypyFjiap Cypruy IutaHkara kenu0 tymanu. Cyprud IDlaHka aijlaHMa XapakaT KWW
HATIKAcHJa ypYyFIapHu Kampad om0, y3u OmnaH onud keragu. MaHa nry sxapaéHia ypyFiaapHUHT
IaHka Oyimad cumku® OopuO, yHAaH TYmHO KOJUIIWHUHT MOXHMATHHH OYMO Oepuir MyxXum
XHCOOIaHa M.

bynna mapka3uil Ban erapiauya ailllaHMa TE3JUKra sra Oynaraniauru cababiu miaHka OuiiaH
KaMpal OJIMHraH ypyFjap IUIaHKa aijgaHMa XapakaT KuiuO, MabiiyM Oypuakka Oypmin® Oopranu
cap, Mapka3JaH KouMa XapakaT KWIMIIHK OollIaiau Ba mijaHka OYiinald, yHUHT yyura TOMOH
cIDKuiau (2-pacm).

N
Eum\’ F M

o G

=

SII

2-pacM. DKUII KypHJaMacu OYHKepHuaa Cypruy mjiaHka oOujian cypud 6opuiaaérran ypyriaapra
TabCUP ITYBYH Ky4JAp CXeMaCH

e
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IOxopuna kentupiaran Kywiap TabCUpUIa YPYFIAQPHUHT IUIAHKA CUPTU OYilad YHUHT y4uu
TOMOH CHJDKUIIMHUHT Xapakat audQepeHnnan TeHrIaMacuHy Ty3aMu3

mi#* = Ey, — Fisng, (1)

OyHa i* - ypYFHUHT TIaHKA OYilnab CHIDKMIINIATH Te3IaH|IIN, m/s,

(1) ubonara kywrapHUHT OCITUIAHUIITMHE KYHUO Kyiuaaru qudQepeHnuan TeHriiaMara sra
oymamm3

mi = mow?r — 2fmor, 2)

OyH/Ia @ — IJIaHKA OJAUATH YPYFHUHT GypyaK TE3IuTH, ¢ 1
f — mmkananum xos>pumenty;

7" — O3YKaHHHT IUTaHKa OYiinal CypuiIHII Te3JIUTH, m/s;
r=r+s, - yMymuii paguyc, m;
I, — Cyprud IulaHKa YpHaTUIraH BAJTHUHT pagnycu, M;

§, — YPYFHUHI Cyprud IuiaHka 6yinad 6ocub yraguran uynu, m;

Masbnym O6up amaiapuu 6axapuo, (2) ndonanu Kyiunarn KypuHUIITa KeITHPAMH3
P = w?r — 2fwr, (3)

(3) udoma WKKMHUM mapakaid Yy3rapMac KOAPOUIMEHTIM YH3UKIA JuddepeHran
TEHTJIamMa OYJIraHy y4yH YHUHT TaBCH(IIM TEHITIAMAaCHHU Ty3aMU3

/12—2fa)/1=0 (4)

TaBcudau TeHrmamacu WIAU3NAPKU Kyluaaru KypuHuiaa 0ynaau

A=—Ffo+{f’0’, (5)
L=—fo-\f’o" (6)

(5) Ba (6) mapuu xucobra onrad xoiaa (3) upoaaHUHT yMYMUM €YUMHU Kyhuaaruda Oyiaau
r=Ce* +C,e™, @)
oynma C1 Ba C2— WHTETpaJ TOMMHUIIIAPH.
t— xapaxar Baxry, s.
Bourtanruy urapriap, sean =0 I’(O) =1y, 7(0) = 0 ra acocan uHTErpas JOUMHAIAPH
C1 Ba C2 TapHUHT KHAMATIAPUHU TOTIAMHU3:

C1+C2 =0 . (8)

(7) Tenrnamagan Xxocuia onu0 Ba OOIUTAHFUY MIAPTIAPHHU XHCOOTa OJIraH X0Jiaa KyHuaaruau
TOIIAMU3:

CA4+CA, =0, (9)

(8) Ba (9) ndonanapra acocan unrerpan goumuiinapu C, sa C, kyiimmarunapra Tenr
|
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— roﬂ’z C = roﬂl
=4 -4,

o (fa)+«/fa))r - (fam/fw)r

: 2 f20?

G

Eéxu

(10)

(7), (10) Ba I'=I+S, mapuu xmcobra osnran xoiama, (2) u(oTAHUHT eYUMHTa, SHHU

YPYFIApHUHT CYprud IUIaHKa OoJiAuAaru XapaxKatu JaBOMHJAa CUJDKUIIHMHW aHHUKJIOBYM TCHIJIaMara
ara Oynamu3

S :(fa)JF\/fza)z)ro -e(fme)t%_(_fa)Jr\/fza)z)ro L to[fPah) _ o 1)
’ 2,/ f e’ 2,/ f e’ v

lynnait kuaub Ou3 4yn YCUMIIMKIIApU YPYFIapUHHE a3pO3KHII KypUiIMacuaa ypyriIapHUHT
Cyprud IUTaHKa TOMOHHUIAH CypuO OOpPWIMIIMHHMHT BakT Oyiimua y3rapummHu udomasoByu
TeHrjamara sra Oyiauk. Yoy TeHriama épaamMuaa Ou3 SHIWINKIA YPYFIapHUHT CYprud IUTaHKasap
TabCUPHJIATH XapaKaT Te3JIMIH Ba TE3aHUIIAPUHU aHUKJIAIIUMHU3 MyMKHUH.

ByH1a Xxapakar Te3/Iuru Kyiujaaru TeHriaMma opKajiu aHUKJIaHa 1

o __wn_(~forJfRe?)t | _—on | (—fo-fZw?)t
Sn—zme +2W8 : (12)

(12) Ba (13) udonanap skuI KypuamMacujia Cyprud IulaHkajgap ypyeiapra TabCcup 3TraHia,
VIAPHUHT Cypryd TUTaHKa OWJIaH TabCUPHIA TYKWINII Jap4acd TOMOH XapaKaTUTa TabCUp 3TYBUU
Oapua oMmIIIap opacuaaru OOFIUKIUKIApHU Udoaanad 6epaiu.

XyJaoca. A3po3Kkuill KypuiMacua ypyFJIapHUHT Cyprud IIaHKa TabCUpHaa cypuind 6opuo,
YpYF TYIIUII AapyacuiaH TymupuO 1o0opuiryHrada Oynra apaéHHUHT Ha3apuil TaxJ MM [IyHH
KYypcaTaJuKy, SKUAII KypWIMacHAaH cypud YMKapwiIaéTraH ypyFjlapHUHI XapakaTH acocaH ypyF
CYprud IUIaHKa paJuyCH Ba YHUHT ailflaHMa Te3IUrura OOFIMK 9KaH. DKUII KypuiIMacu OyHKepHu1aH
ypyF TYWHII JapyacM TOMOH CYprud IUIaHKa TabCHUpHJA CYpHJIAETTaH ypYFJIApHMHI XapakaT
TE3JMTMHUHT BaKT JaBOMU/A Y3rapHil TaBCU(GHMHU aHUKJIALI IIYHU KYPCATAMKH, YpYyFIap IUIaHKa
OunaH cyprwinO OOpHUIIM aBOMHAA YJIApHUHT TE3JIMTH YPYF TYLIHUII Japyacura etud OopryHrada
JOMMUH paBHIIIa opTHO Oopau.
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03YKA MAMJAJIATHY KYPUJIMA ®PAKIIUSIJIAIII MOCJIAMACH YUYH FAJIBUP
KV3JAPU TYPU BA VIUAMUHU TAHJIAILL

AJSl. XaTamoB
JKu33ax noiMTexHuKa MHCTUTYTH

AHHoTanusi. Makonaga o3yka Maiijanarud KypuiMma FaJBHpPJIM MoOcjlIaMmacura MakOys
TypJaru Ba yiyamJard fajJBUpJIapHU TaHjall Y4yH Xap XWJ TypJard Kysjapra sra fajaBupiap
KY3JapuHH TYPIH XWJ Yadaminapu Oyitnda XxaMm y3apo TaKKociad CMHA0 KypHIra ou Taxpuodamap
HaTWKallapu KenTupwiran. Taxpuba HaTwxkalapura Kypa MabiIyM OViaukw, (pakiusian
MocJIaMacuIa Maiiiajiairal o3yKajlapHH (GpaKkiusuIapra aXpaTHII Y9yH KY3JIapHHUAHT MAKIH aijlaHa
Oynran fanBup MakOyn XucoOsaHaau Ba OyHAa Maijga (pakuusulapHH aXpaTHIl Y4yH FaJBUD
Ky31apuHUHT JquaMmetpu 10 MM, YpTaua ppakiusuyiapHi aKpaTUll Y4yH FaJBUP KY3J1apu JUaMeTpu
20 MM atpoduna Oynumm makcaara MmyBoduk. llynaa maiinananran o3ykanap rajJBUp Ky3jgapura
TUKWIMACAAH jKaJall KpaJUIly TAabMUHJIAHAIH.

Kanurt cy3nap: maiiganarud Kypuima, ¢paknusiam MOcIamacu, FaJBUP KY3W TypHU Ba
Virgamu, Maiiga paxmus, yprada Gpakius, aKpaauil TYIAKIUTH.

BBIEOP THUIIA M PASMEPA OTBEPCTHI CUTA JJI51 ®PAKIIMOHUPYIOIIET O
YCTPOUCTBA KOPMOIPOBHUJIKH

AJl. XaTamoB
>KI/I3321X ITOJIUTCXHHUKA I/IHCTI/ITyTI/I

AHHoTaunus. B cratbe npuBeneHs! pe3ynbTaThl SKCIEPUMEHTOB IO BHIOOPY ONTHUMAaIbHOTO
TUMA W pa3Mepa CUT Ui (PaKIUOHUPYIOIIETO YCTPOMCTBA KOPMOIAPOOMIKU. JlJis 3TOTrO OBLIN
MIPOBEJCHBl HCIBITAHUS CUT C pa3jiMYHbIMM (QopMaMH U pa3MepaMu OTBepcTuil. Pe3ynbpTaThl
HKCIIEPUMEHTOB MMOKa3alu, YTO JJIsl pa3JesieHus U3MEeNbYEHHOTO KopMa Ha GpaKIui ONTUMATHHBIM
SIBIIIETCSL CUTO C KPYTJIoi opmoii oTBepeTuit. [Ipu 3TOM A7st OTaeneHrs MeNKon (hpakiiuu AuaMeTp
OTBEpCTHI CUTa JOJKEH COCTaBIATh 10 MM, a I7s oTAeneHus: cpenel ppakium — okoio 20 MM.
Oto obecneunBaeT 3(h(HEKTHBHOE pa3elieHne W3METbYEHHOTO KopMma 0e3 3acopeHus OTBEpCTHi
cHTa.

KuoueBbie cioBa: IpoOMIBHOE YCTPOWCTBO, (DpaKIMOHHPYIOIIEE YCTPONCTBO, THI H
pa3Mep OTBepCTUid cuTa, MesKas (pakuus, cpeaHss Gpakus, MOTHOTA pa3/IeIeHHUs.

SELECTION OF THE TYPE AND SIZE OF SIEVE OPENINGS FOR THE
FRACTIONATION DEVICE OF THE FEED GRINDER

A.Ya. Xatamov
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Abstract. The article presents the results of experiments aimed at selecting the optimal type
and size of sieves for the sieve mechanism of a feed grinder. Various sieves with different mesh
shapes and sizes were compared and tested. According to the experimental results, it was determined
that a sieve with circular-shaped openings is optimal for fractionating ground feed. For separating
fine fractions, a sieve with a mesh diameter of 10 mm is recommended, while for separating medium
fractions, a mesh diameter of around 20 mm is more suitable. This ensures efficient separation of
ground feed without clogging the sieve openings.

Key words: grinding device, fractionation mechanism, type and size of sieve openings, fine
fraction, medium fraction, separation efficiency.

Kupum. banuk Ba mappannanapHu TYFpU O3UKIAHTUPUII CUGATIN TYIIT OJUII UMKOHUHU
Oepaau. Arap SKUH BakKTIJIapraya ylap acocaH KOHIEHTpJaHraH EKu [OHIM O3yKajap OuiaH
O3HMKJIAHTHPWIITaH OyIica, CYHITH TEXHOJIOTUsIIapTa Kypa, OajauK Ba mappaHIaapHUHT palloOHU/IA,
aifHMKca ymapHHUHT €mI, YCyB naBpuia TaOuuii o3ykaiap, )KymiiajaH, o3ykabom yriap Oyiwmm
Makcaara MyBopuk. UyHKH ynap o3ykador YT OunaH OOKWITaHIa TYpJId XM BUTAMUH, MPOTCHH,
OKCHJI Ba OOIIKa MoOJjajdapHH TaOWWK XoJja Y3JMAlITHPUII XucoOura Ycud pHBOXKIAHHIIN
Kagamiamuo, rymruaa r iurumrme Kkamasu [ 1-4].

KOxopunarunapaan kenud uukuO, o3ykabomn yTiapHu OaluK Ba mappaHjaiapra maiinanad
Oepaauran KypuiMmMa Ba yHTra MaiJalaHraH YTiaapHd ymuamu Oyiinya ¢pakiusuiapra axparud
Oepaurad FajJBUpIIM MociIaMa UILIal YuKuiau [5).

Ozyka Mmaiiganaruyd Kypuiamaaa MaijajaHraH yTioapHu Yyidamu Oyiinua Qpakuusuiapra
aXpaTHIlra KyHWIrad 300TeXHUK Taialaap Malijalanrad o3yKajJlapHH (Gpakiusiai xapaéHu Ba YHU
amajira OLIMPaJuraH KypwiIMaHd (akaTruHa Ha3zapuil TaaKUKOTiaap Wynu OwmiaH acociad
oynmaciauruamn kypcataau. Iy cababnu KypuamMaHUHT (ppakiusiiam MOcIaMacyd TEXHOJIOTHK HIII
xKapa€HUHU cu(aTiIn amMaira OIMPUIUIINHN TAbMUHJIANIMTaH TapaMeTpiiapy Ba ULl PEKUMIIapUHU
acoclall yuyyH TaKprOaBuil TaJKUKOTIAp XaM YTKa3UII Kepak Oyiau.

Hlynnan kenu® uyumkuO, oO3yKa Maiianarud KypwiMa (Gpaknusiam MOCIaMaCHHUHT
OelrumiIaHraH TEXHOJOTHK MII jKapa8HUHM aMalira OIIMpPHIIIA MYXMM axaMusAT KacO »TajguraH
FAJIBUPUHUHT KY3/1apH TypH Ba YITYaMUHU TaXpUOaBUH aHUKJIAII MyXUM XUCOOIaHaH.

[y makcagna 6u3 maigamam KypuiMacu Gpakiusiiall MOcjIaMacH FaJIBUPUHUHT MaKOysl
KY3J1apy TypH Ba YT4aMHHM TaHIall OyinYa TaxXpuOaBuil TaIKUKOTIap YTKa3 K.

Taakukor ycyanapu. Maiinananrad VTJIapHUHT (Qpakiusuiapra SXImd axXpajldlid Ba
HOOYATapuWJIMTK KYTI JKUXATAaH FaJIBUpP TypHU Ba KY3JIapUHHUHT Yiauamura Oornuk Oymanu. Ly
ca0abmy o3yKa Maijanarud KypuiMma FaJBUPIIM MoOCJIaMacura MakOyn TypAard Ba Yymdamjaru
FAJIBUPJIApHU TaHJAIl y4yH Xap XWJI TypJaru Kysjapra asra fajaBupiiap Ky3JIapUHUHI TYpJIHd XHJI
Vigamapu OYitnua xam y3apo Takkociaad cuHabd kypuinau (1-pacm).

Bynna maiina ¢pakuusuiapHu axkpaTUIra MYIDKaJJIaHTaH OWpPHHYM FaJBHp, SHHU Maiaa
(dbpakuusIap FaaIBUPH YIYH KY3JIapUHUHT AKX oBajl 6yiaran 10 MM YIdamiy FajaBup, Ky3JapUHUHT
maKiau KBajapaT Oynran 10 MM yiauamiau FaiBHp, KY3JIapUHHUHT IIakiu aitnana Oynran 10 mm
TUAMETPJIM  FaJBUP Ba  KY3JIAPUHUHT  IMAKIM  YY3WHYOK TYpTOypuak Oynran oSHHU
5 MM, y3yrnura 10 MM Oynrad FayiBUpJIap y3apo TakKocam ydyH Tannad onunau (1-pacwm, a, 0, c,

d).
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KY3JIapUHUHI' HIAKIIN

v

i) —1 (8x20 mm)

1 - pacm. Ky3/1apUHHMHT IIAKJIM Ba YI4aMH TYPJIM XWJI OYJIrad raaBupJiap

ya4aMia faJiBUp,

(v

20 MM

Viras

0

90000
20000

N
60600

g) 0 (20 mm)

v

V3yunuru 1 — 2 oM Oynran ypraua ¢ppakuusapHU aXKpaTUII YUyH MYJDKAJUTAHTaH UKKUHYU
FAJIBUpPra 3ca Ky3JapUHHUHI LIaKIM OBajl

20 MM THaMeTpIIH

ViraH

WiaHa O

Viyamiy FanBup, KY3JapUHUHT IIAKIU a

[V

kBaapar Oynran 20 Mmm

. agrieng.com.uz .
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FAJIBUP Ba KY3JIAPUHUHT MIAKIW YY3UHYOK TYpTOypuak Oyarad sHU 8 MM, y3yHiauru 20 MM Oyiran
FaJIBEpIIAp Y3apo TaKKocaal, TaHiad omi yayH KaOyi KM (1-pacy, e, f, g, 1). Maskyp yTkazuinran
Taxxpubanapaa GppakusIam MOCIAMACHHUHT Kusimuk Oypuaru 10°, Te6pannmap conn 150 mun?,
TeOpaHuILIap aMILTUTyack 3ca 20 MM KutiO poCTIIaHIH.

TaaKHKOT HATHKAJIAPU Ba YJApHUHTI MYXokamacu. Taxpubanap HaTWwKaTapuaaH
MabiayMm Oynmuku (1-kagBan), MalanaHTraH O3yKa TapKHOWJard Maijga Ba yprada yiodamaarua
bpakuusIapHu  @XpaTHINTra FalIBHpP Typiapu OeBocHUTa TabCHUp KypcaTaau Ba TYpJiH Ky3id
FAJIBUPJIAPHUHT JIOH TO3aJ1all >kapaéHu/la OJIMHTaH KypcaTKkuuiapu Oup-oupuaan Gapk Kujiaau.

Hactnab maiinananrad o3yka Tapkuouaaru yiraamu 10 MM raga 6yiaran maiiaa hpakuusuiapHu
aXpaTud ONMII YYyH KY3JIapUHUHT IAKiad oBan Oynran 10 MM yauamiu FanBup, Ky3JapUHUHT
IaKkIu KBajapar Oynran 10 MM yrnuamum FanBup, KY3JapUHHUHT INAKIW ainana Oynran 10 mMm
JIMAMETPIIH FAIBHP Ba KY3JIAPUHUHT IAKIH 9y3UHUOK TYpTOypUak Oyiran sHA 5 MM, y3yHiura 10
MM OYJIraH FaaBupiiap TaKKocIad Kypriiay.

bynna xy3napununr maknu oBan 6ynran 10 MM ynuammiu ranBupga ymdamu 10 MM rada
Oynran mMaiina GppakuUsIApHUHT aXpaTuil TYIUKUTY 87,9 % HU, FaaBup Ky3i1apuaaH axpaiMaciaH
YTHb Ketran maiina ¢pakuusuiap Mukaopu 12,1 % Hu, Taxkpubanap JaBoMHIa FATBUPHUHT YTIapu
OunaH TUKUIMO KOJraH Ky3mapu MUKAOpH 2,4 % HU TamKui dTraH Oyica, KY3JIapHHHUHT MIAKIU
kBajpar Oynran 10 MM yiraamiim FanBup/a 3ca Maija GpakiusuIapHUHT aKPaIAIT TYIUKIUTH 82,3
% HH, FAIBUP Ky3JIapuIaH aXpaiMmacaaH YTHO KeTraH maiina ¢pakmusuiap mukaopu 17,7 % Hu,
Taxpubanap JaBOMHJIA FAIBHPHUHT YTiapu OWIaH THKWIHO KOJTaH Ky3Japu MUKIopu 6,5 % HH
Tamkwi 3Tau (1-xansain).

1-xanBsan
FanBup ky3napn TypuHuHT Ml cu@aT KYypCaTKHYJIAPUTa TAbCHPH
MajigajJanrag
VTJIApHUHT Maiinananran Faasup
e Fansup Ky3jJapuHuHr OeJIrmJIaHraH VTJIapHUHT KY3/1apUHUHT
B TypH Ba yI4amMH ¢ppaknusiapra HOOyATap4M- TYJIH0
a)KpaTuIln Juru, % KOJIMIIH, %
TYJIUKJIUTH, Yo
Maiina ¢ppakuusiiap rajaBupu
1. | © (10 mm) 89,5 10,5 2,4
2. | 0 (10 mm) 82,3 17,7 6,5
3. | @ (10 mm) 87,9 12,1 2,8
4. | L—1 (5x10 mm) 91,6 8,4 7,2
Vpra ¢ppakuusiap FaaBupu
1. | o (20 mm) 93,2 6,8 2,9
2. | 0 (20 mm) 88,5 11,5 6,9
3. | < (20 mm) 91,9 8,1 2,7
4, | E—1 (8x20 mm) 94,7 53 7,8

Ky3mapuauar maknmm avmana Oynaran 10 MM guaMeTpim FaiuBUp CHHAO0 KypuiraHia
MallajaHTal 03yKa Tapkuoumaru yimdamu 10 MM raga Oynarad maiiaa GpakiysiIapHUHT aKpaTHIil
Tynukyury 89,5 % Hu, FanBup Ky3napuaaH axxpaiMacaad YyTuO KeTraH Maiina ¢ppakiusiap MUKIOpH
10,5 % Hu Tamkwi 3TUO, FaaBUp Ky3mapuHUHT 2,8 % u YTiiap OuiaH TYIUO KOJMUIIHN Ky3aTUIIAH.
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K¥3mapuHuHT makiam 4y3uHYOK TYpTOypdak OyiaraH sHH 5 MM, y3yHiauru 10 mm Oyaran
FaIBUpJIap cMHAO KypuiraHaa sca ransupnaa ymdamu 10 MM rava Oyiran maiina GpaknusuiapHUHT
Vmuammm 3ca maiina Qpakawsuiapauar 91,6 % axparu® osnmHraH Oyica, FamBUp Ky3lIapuiaH
axpanMmaclnaH yTuO kerraH Maiaa ¢pakuusuiap Mukiaopu 8,4 % HH, FAIBUPHHUHT yTiap OwiiaH
TUKWIMO KOJNTaH Ky3napu 3ca 7,2 % Hu tamkui 311U (1-xaasan).

Maiina QpakuusuiapHu axpartuuiia KyJUIaHWIAAUraH FaJBUPJIAPHUHI Y3ap0 TaKKOCJIOB
CHUHOBJIApUra Kypa Maiiza (QpakUusuIapHUHI aXpadll TYIUKIATH KY3JIapUHUHT KY3JapUHUHT
Vnaamu 10 MM OynraH oBasl Ba KY3JApUHUHT dHU 5 MM, y3yHiaurd 10 MM Oynran 4y3uHYOK
TYpTOYpHYaK IIAKIUIMA FaJIBUpJIapja 0Kopu 0yinau. Ammo Oy FanBupiapia axpaTuod OJIMHraH Maiaa
¢bpakuusnap tapkuobuaa ymgamu 10 MM gan katta Oynran (Gpaxmusuiap MUKJIOPU XaM KYT OYIuIm
Ky3aTuiau. bynaan tamkapu uy3uHUOK TYpTOypUaK IMIAKIUIA FAIBHP Ky3Japu MaiiiajaHrad yTiap
OwIIaH KYTIPOK TYIUO KOJTHIINA XaM MabJIIyM OVIIIH.

Ky3napunuar makmu kBagpat 6ynran 10 MM ymuamium ranBupaa Maiina GpakiusuiapHAHT
aXpanuiuy OolIKa FajaBUpiapra HucbaraH nact Oynau. byHnan Tamkapu Oy FanBup TypHza Xam
VHUHT Ky3Jlapura MaijajlaHrad YT uiamu0 KonuO, KY3JapUHUHT Te3 TYIuO KOJMIITra MONMI
SKaHJIUTU aHUKJIaHIH.

K¥y3napununr makiu aiinana 6ynaran 10 MM auaMmeTpiu FanBupaa Maiina GpakiusiapHUHT
QKpaNUII TYIUKIUTA OBajJ Ba Yy3WHYOK TYpTOypyaK MIAKIUIM FaJBUpJiapra HUCOATaH MacTPOK
Oynran Oyncana, aMmMo Oy FaIBUp/Ia AKpATHITaH Maiiia ppakuusuiap TapkuOuaa HupuK Gpaxiusiap
MUKJIOPH XaM KaM OYJUINY Ba FAIBHP Ky3Japura Wiamral MaigajJanra yTiaap TeOpaHuin JaBoMuIa
KaWTHO YMKUO KETHIIM XWUCOOWTa KY3JapuHHUHT YTiaap OwiaH TYnIuO KOJWIIM KaMm Oyiumm
aHUKJIaH/IU.

Iy cababnu Mmaiinamanran ¥t TapkuOuparu ymuamu 10 MM rada Oynran QpakuusHH
aXpaTull yUyH KY3JapuHUHT AKIM aillaHa Ba quamerpu 10 MM OYiaraH FanBup TaHiIa0 OJMMHIM.

Xynau IOKOpUAArd CUHrapu MaijianaHran o3yka Tapkuouparu ymyamu 10 -20 MM rada
Oynran yprava yinyamaaru GpaxiysiiapHi XpaTuO oM YYyH KY3JIapUHMHT IIAKIM OBajl OYiras,
Ymuamu 20 MM JU FaiBUp, KY3JApUHUHT INAKIW KBajapar Oynran ymuamu 10 MM nu FanBup,
KY3JIapUHUHT ILIAKJIM aiiaHa 0ynran, auamerpu 20 MM JI FaJBUp Ba KY3JapUHUHT IAKIN YY3UHUYOK
TYpTOypuak Oyirad s3uu 8 MM, y3yHauru 20 MM Oyiras raaBupiap y3apo TaKKOCIaH]IH.

Taxxpubanapia MaiianaHrad o3yKa TapkuOugaru yprada (QpakuusiapHU aXpaTHUIl
TYJIUKIUTY KY3JIapUHUHT MIAKJIA YY3UHYOK TYpTOypUak Oynrad sHu 8 MM, y3yHiuuru 20 MM Oynran
FaJIBUpJA SHT I0Kopu OYnmO, 94,7 % Hu Tamkwi 3tau. AMMo OyHJa XaM FajJBUpJa akpajraH
O3yKajap TapKuOMJa HMpHK YayaMiid O3yKaJapHUHT YTUO KETHUIIM XamJla FajJBUpP KY3JapUHUHT
Tyu6 Ko (7,8 %) roxopu 6yiau.

K¥y3napununr maxnu oain 6ynran 20 MM YuaMiu FaiBupAa XaMm yaaamu 10 MM raga 6ynran
Maiifa ppakuMsIIapHUHT aXKpaJIiil TYIUKJIUTH IOKOPUPOK OYiau Ba 93,2 % Hu Tamkui 3t1u. AMMO
Oy FanBUp/Aa aXpajiraH o3yKajap TapkuOuaa xaMm HMpUK YIyaMild 03yKaJTapHUHT KYT YTHO KeTUIIN
KY3aTHJIJIU, FAIBUP KY3JIAPUHUHT TYIUO KOJHIIHN dca MacTpok (2,9 %) 6ynau.

Ky3napunusr makiau kBajgpar 6ynran 10 MM ymuamnu FanBupAa ypraua GpakuusIapHUHT
KpaJUII TYJIUKIUTH SHT racT 0ynuo, 88,5 % HU TalIkui 3TIU, FAJIBUP KY3JIapUHUHT XaM 6,9 % u
YTnap 6unaH THKWIMG KOJIHIIY Ky3aTHIIIU Ba AXIIN HaTHXKajapra SpUIIHIMaH.

Maiinananran o3yka TapkKuOuaard ypraua Yymyamaard O3yKaJapHU aXpaTHIAA XaMm
KY3JIApUHUHT IIaKJIA ailaHa OYnraH FajBUpJIAp SXIIW SKaHIUTH Mabiym Oynmu. Cababu Oy
FAJIBUPJIAPHUHT KY371apu ypTaua (pakuusIapHU aKpaTUO ONMINAA XaM TYJINO KOJIMAciuru, S’bHU
FAJIBUP Y3UHU-Y3U TO3aJad TypHUII XyCyCHSTH Oopiuru mabiym O0ynau. bynna ransupuunr 2,7 %
Ky3napura yTiiap TUKAINO KOJITaHHU Xo/ia ypTraya GpakuusiaapHi axkpatuil TYIukaurd 91,9 % uu
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tamkwi 3Tau. [IlyHuHTIeK, akpaTuiiran yprada ymuamaaru Gpakiys TapkuOua HuprK yirdaMaara
bpakuusIap MUKIOpU XaM OOIIKa FaIBHp Typjapura HucOaTaH SHT KaMm OYIau.

Iy cababnu Maiimanmanran yT TapkuOunaru yprada ymaamaaru (Ymgamu 10 — 20 mm
opanuruaa 6ynran) GpakuusIapHA aKpPaTHO ONHIN YIyH XaM KY3JapHHHUHT [IaKIH aiiana OyiraH
FAJIBUP TYpH TaHJIa0 OJUH/M.

OH/IM MaHa Iy TaH1a0 OJIMHTaH FAJIBUPJIAp KY3JIapUHUHT MaKOyll YIT4aMUHH aHUKJIAI Y9yH
TaXxpuOayiap YTKa3uIll Kepak Oyiaau.

XyJjoca. O3yka Maiianarnd KypwiMa FalBHPIM MocjJaMacura MakOyd Typaaru Ba
Yymyampaaru Kysnmapra sra FaIBUPJIapHH TaHJam OYHWdYa YTKa3WiraH TaxpuOanap HaTHKalapura
Kypa MabIyM OYinukd, (ppakmusuiamn MociaMacuaa MaijalaHraH O3yKaJlapHH (pakuusuiapra
QXpaTUIl YUyH KY3JIapUHUHT IIAKJIX ailaHa Oyiran raiBup MakOyn xucobiaananu Ba OyHzia Maiina
bpakuusaIapHu @KpaTUII y4yH FaIBHp Ky3JdapuHUHT auamerpu 10 mwm, yprada dpakuusiapHu
QKpaTUII yYyH FaIBHp Ky3napu auamerpu 20 mm atpoduna Oynumum makcaara myBoduk. Hlynmga
MaiiJallaHral O3yKaJlap FalBUp Ky3JIapura THKHIMAC/AAH JKalall aKpaTUIIA TAbMUHIIaHaIH.
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