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Annotatsiya. Kirish. Maqgolada parabolik quyosh konsentratorli geliopiroliz qurilmasidaa
kungaboqar o ‘simligi chiqgindilarini pirolizi jarayonini issiqlik-texnologik rejimi tadgiqoti natijalari
keltirilgan. Geliopiroliz jarayonini tadgiqot qilish uchun tajriba parabolik quyosh kotsentratorli
geliopiroliz qurilmasi yaratilgan. Kungabogar o ‘simligi chiqindisini termik qayta ishlash
jarayonida chiquvchi mahsulotlarni haroratga bog ligligi va material balansi tajribalarda
o ‘rganilgan. Qurilmada o ‘tkazilgan tajribalarda geliopiroliz reaktoriga yuklangan 1 kg
kungaboqar o ‘simligi chiqindisi pirolizi natijasida 63 % bioko ‘mir, 10 % suyuq va 27 % gazsimon
vogqilg ‘ilar olishga erishilgan.

Usul va materiallar. Parabolik quyosh konsentratorli geliopiroliz qurilmasi reaktoriga
yuklangan biomassadan ajralib chiqqan bioyoqilg ‘ilarning material balansi laboratoriya
sharoitida boshlang ‘ich namligi 10 % va o ‘lchami 6+8 mm bo ‘Igan holatda amalga oshirildi.
Tadgiqotlar kungaboqar o ‘simligi chigindisida amalga oshirilgan.

Natijalar. Olib borilgan tajribalarga ko ‘ra piroliz mahsulotlarining umumiy chiqish miqdori
350-400 °C harorat intervalida o ‘zgarishiga kam bog‘liq bo‘lishi aniglandi. Shunday qilib,
tajribada yuklangan 1 kg kungaboqar o ‘simligi chiqindisi pirolizi natijasida 63 % bioko ‘mir, 10 %
suyuq va 27 % gazsimon yoqilg ‘ilar olishga erishildi.

Xulosa. Ishlab chigilgan parabolik kuyosh konsentratorli geliopiroliz qurilmasi kunduzgi
rejimda sikini amalga oshirish uchun xususiy ehtiyojiga sarflanadigan energiyani quyosh
issigligidan qoplash imkonini beradi. Parabolik quyosh konsentratorili geliopiroliz qurilmasida
olib borilgan eksperimental tadqiqotlar natijasida kungabogar o ‘simligi chiqindisi pirolizidan
qattiq, suyuq va gazsimon yoqilg i namunalari olish mumkinligi aniglandi.
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quyosh geliopiroliz qurilmasi, biomassa energiyasi, piroliz reaktori, issiqlik energiyasi.
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2eUONUPONIU3A C NAPAOOTUYECKUM COTHEUHBIM KOHYEHMPAamopoMm. Jns ucciedosanus npoyecca
2enuonuponu3a  Obll0  CO30aHO  IKCHEPUMEHMANbHOe  YCMPOUCMEO  2eNUONUPOIU3A  C
napaboruyecKum COIHeYHbIM KOHYeHmpamopom. B npoyecce mepmuyeckoii 00pabomku omxo0os
NOOCONHEYHUKA 6 OKCNEPUMEHMAX U3YYANACh 3A6UCUMOCMb  NONYYAEMbIX NPOOYKMOE Om
memnepamypbl U MamepuanivHulil banrauc. B axcnepumenmax, npoeeoeHHvIX ¢ UCHONb308AHUEM
yempoticmea, nuponusz 1 ke omxo006 nOOCONHEUHUKA, 3A2PYHCEHHO20 8 PeaKmop 2eiuonupoausd,
npugen k nonydenuro 63% ouoyens, 10% ocuoxozo u 27% 2azoo0bpasznozo monausa.

Memoowt u mamepuansl. Mamepuanvhslii 6aiaHc OUOMONIUBA, 8bLOCTIEHHO20 U3 ODUOMACCHI,
3A2PYXHCEHHOU 6 peakmop YCMmMpoUucmed 2eiUuonupoau3a ¢ napadoIudyecKum  COJIHeYHbIM
KOHYEeHmpamopom, NpoeooUICs & 1abOpamopHulX YCI08UAX NpU HadanbHou enaxcHocmu 10% u
pasmepe 6-8 mm. Hccredosanus nposoounucs Ha omxooax no0COIHEYHUKA.

Pezynomamot. CocnacHo nposeoeHHbiM IKCHEPUMEHMAM, YCMAHOBNIEeHO, Ymo 00WUll 8bIX00
NPOOYKMO8 NUPOIU3A MANO 3A6UCUm Om usmeHneHus memnepamypuvl 6 unmepsane 350-400°C.
Takum obpaszom, 6 pe3yromame nupoausa I Ke 0mxo0008 NOOCONHEUHUKA, 3A2PYAHCEHHO20 8
aKcnepumenme, 6vi10 nonyueno 63% ouoyana, 10% scuokozo u 27% 2az000paznozo moniusa.

3akaruenue. Pazpabomannoe ycmpoucmeo 2eluonuponu3a ¢ napaboiudeckum CONHeYHbIM
KOHYEHMpamopom NoO36075em UCHONb308aMb CONHEYHOe MEeNna0 Oasid HNOKPblmus SHep2ul,
HeoOX00uMol 051 NPOBedeHUsl YUKI08 68 OHeBHOe 8peMs. IKCNepUMEeHMAlbHble UCCIe008aHUS,
npogedeHHble C UCHONb308AHUEM YCMPOUCMBA 2eNUONUPOIU3A C NAPAOOIUYECKUM COJIHEYHBIM
KOHYEHMpamopom, NOKA3aau, 4mo BO03MONCHO NOLYYeHUue o00pasyos meepoo2o, HCUOKO20 U
2a3000pa3zHO20 MONIUBA U3 OMXOO08 NOOCOTHEUHUKA.

Knwuegvie cnoea: conmeunas suepeus, napaboiudeckuii.  KOHYEHmMpamop, NUupoIu3
ouomaccwl, anbLMEPHAMUBHOE MONIUBO, YCMPOUCMBO 2eTUONUPONU3A, IHEPIUs OUuoMaccyl,
NUPOIU3HBILL PEaKmop, Menio8as IHeP2usl.
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Annotation. Introduction. The article presents the results of a thermal-technological regime
study of the pyrolysis process of sunflower plant waste in a parabolic solar concentrator
heliopyrolysis device. An experimental parabolic solar concentrator heliopyrolysis device was
created to investigate the heliopyrolysis process. In the process of thermally processing sunflower
plant waste, the dependency of the resulting products on temperature and the material balance
were studied in experiments. In experiments conducted with the device, the pyrolysis of 1 kg of
sunflower plant waste loaded into the heliopyrolysis reactor resulted in the production of 63%
biochar, 10% liquid, and 27% gaseous fuels.

Methods and Materials. The material balance of biofuels separated from the biomass loaded
into the parabolic solar concentrator heliopyrolysis reactor was carried out in laboratory
conditions with an initial moisture content of 10% and a size of 6-8 mm. The studies were
conducted on sunflower plant waste.

Results. According to the experiments conducted, it was found that the total yield of pyrolysis
products varies little within the temperature range of 350-400°C. Thus, the pyrolysis of 1 kg of
sunflower plant waste loaded into the experiment resulted in the production of 63% biochar, 10%
liquid, and 27% gaseous fuels.
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Conclusion. The developed parabolic solar concentrator heliopyrolysis device allows the use
of solar heat to cover the energy needed for conducting cycles during daylight hours. Experimental
studies carried out with the parabolic solar concentrator heliopyrolysis device revealed that it is
possible to obtain solid, liquid, and gaseous fuel samples from the pyrolysis of sunflower plant
waste.

Keywords: solar energy, parabolic concentrator, biomass pyrolysis, alternative fuel, solar
heliopyrolysis device, biomass energy, pyrolysis reactor, thermal energy.

Igtibos uchun: Almardanov H.A., Mamatova M.Sh. Geliopiroliz qurilmasida olingan mugobil
voqilg ‘ilarning issiqlik-texnik rejimini tadqiq qilish. Muqobil energetika. 2024. Nel (12). 70-76 b.

Kirish

Hozirgi vaqtda quyosh energiyasidan yuqori harorat talab etadigan texnologik jarayonlarda
foydalanish uchun quyosh konsentratorlarini qo‘llanishi muhim ahamiyatga ega. Jahonda va
O‘zbekistonda ham keyingi yillarda quyosh energiyasidan turli texnologik jarayonlarda foydalanish
bo‘yicha ilmiy tadqiqotlar olib borilgan va amaliy natijalarga erishilgan [1-11].

Yugqori haroratli biomassa pirolizi texnologiyasida ham quyosh energiyasidan foydalanish
istigbolli yo‘nalishlardan hisoblanadi. Quyosh energiyasidan foydalangan holda biomassa va
organik chiqgindilardan piroliz usulida yoqilg‘i va energiya (issiqlik va elektr energiyasi) ishlab
chiqarish, birinchi navbatda qishloq aholisi turar joylari, fermer xo‘jaliklari va yakka tartibdagi
uylar kabi markazlashtirilgan energiya ta’minoti tizimlaridan uzoqda joylashgan energiya
iste’molchilari uchun muhim ahamiyatga ega. Shu sababli yoqilg‘i, issiqlik va elektr energiyasini
ishlab chiqarish uchun o‘simlik biomassasini qayta ishlash asosan qishloq aholisini, aynigsa,
energiya yetishmaydigan hududlarni energiya bilan ta’minlash muhim vazifa hisoblanadi.

Uslub va materiallar

Parabolik quyosh konsentratorli geliopiroliz qurilmasi reaktoriga yuklangan biomassadan
(kungabogar o°simligi) ajralib chigqan bioyoqilg‘ilarning material balansi laboratoriya sharoitida
quyidagi metodika bo‘yicha olib borildi [12]. Tajriba boshlanishidan avval boshlang‘ich namligi 10
% va o‘lchami 6+8 mm bo‘lgan mahsulotlardan namunalar tayyorlandi (1-rasm). Yuklanadigan
mahsulotlarning massasi elektron tarozida (Electronic Sf-400), namligi esa ragamli universal
AR971 rusumli namlik o‘lchash asbobi yordamida +2% aniqlikda, reaktordagi harorat rejimi
Mobile-CASSY 2 termometri va bimetalik termometr (Pakkens) yordamida nazorat qilindi. Quyosh
nurlanish radiatsiyasi Photovoltaic Data Logger MacSolar (yorug‘lik o‘lchash oralig‘i: 0....1500
W/m? gacha; harorat o‘lchash oraligi: -40 dan 85 °C gacha; harorat o‘lchash anigliligi: £0,1°C)
aktinometri orqali o‘lchandi.

Biomassa pirolizi uchun kungaboqar o‘simligi chiqindisi tanlab olindi hamda 6-8 mm
kattaliklarda maydalandi. Kungabogar o‘simligi chiqindisini pirolizga tayyorlash jarayoni
1-rasmda keltirildi.

l-rsm. Kungaboqar o‘simligini pirliz qiis jaraydm. ]
Figure 1. Process of pyrolysis of sunflower plant.

Olib borilgan tadqiqotlar shuni ko‘rsatadiki bir tup kungaboqar o‘simligidan o‘rtacha 0,8+1,5
kg gacha biomassa chiqindisi yuzaga keladi va uni piroliz usulida to‘liq qayta ishlash natijasida
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muqobil yoqilg‘ilar olish imkoniyati mavjud bo‘lib, uning issiqlik-fizik xossalari 1-jadvalda

keltirildi.
1-jadval
Kungaboqar o‘simligi chigndisining issiqlik-fizik xossalari
Table 1
Thermal and physical properties of sunflower plant waste
Ko‘rsatkichlar Qiymati
Zichligi, kg/m? 130-140
Namligi, % 20-25
O‘lchami, mm 6-10
Issiglik o‘tkazuvchanlik koeffitsiyenti, Vt/m °C 0,046 - 0,093
Issigli sig‘imi, J/kg-°C 1600-2300
Yonish issiqligi, MJ/kg 17

Kungabogar o‘simligi pirolizi bo‘yicha tadqiqotlar laboratoriya sharoitida quyidagi tabiiy
sharoitlarda olib borildi. Tajribalar diametri 1,8 m, aperturasi 2,54 m?, fokuslanish masofasi 0,7 m,
konsentratsiya koeffitsienti 126 bo‘lgan parabolik konsentratorda amalga oshirildi [13-18]. Bunda
hajmi 0,003 m> va issiqlik almashinish yuzasi 0,02 m? bo‘lgan reaktor namunasi tayyorlandi.
Tajribalar Qarshi (O‘zbekiston) shahri sharoitida 2023 yil 26 avgust 12% dan 14% gacha bo‘lgan
vaqt oralig‘ida, tashqi muhitning o‘rtacha harorati 36,4 °C, quyosh radiatsiyasining o‘rtacha qiymati
910960 W/m? bo‘lganda o‘tkazildi. Ishlab chigilgan qurilma yordamida 1 kg biomassani piroliz
qilish mumkin.

Natijalar va munozara
Ushbu tadqiqotda parabolik quyosh konsentratorli geliopiroliz qurilmasi reaktoriga yuklangan
kungaboqar o°‘simligidan ajralib chiggan yonuvchi mahsulotlarning material balansi tahlil qilindi.
Parabolik quyosh konsentratori yordamida o‘tkazilgan tajribalarda Qarshi shahri sharoitida qurilma
reaktorida o‘rtacha 350+500 °C hargrat hosil gilish mumkinligi tajribalarda aniqlandi (2-3-rasmlar).

2-rasm. Reaktor ichida hosil bo‘lg;m harorat (26.08.2023 yil)
Figure 2. The temperature inside the reactor (26.08.2023)

3-rasm. Reaktor tubidagi harorat.
Figure 3. Temperature at the bottom of the reactor.

Geliopiroliz reaktorining harorat rejimi reaktorga kungaboqar o‘simligi chiqindisi
yuklanganda tadqiq qilindi hamda natijalar 2-jadvalda keltirildi.
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2-jadval
Geliopiroliz reaktorining harorat rejimi tadqiqoti natijalari
Table 2
The results of the study of the temperature profile of the heliopyrolysis reactor
T/r | Vaqt | Tushadigan | Tashqi Reaktorning turli Reaktordagi
quyosh havo nuqtalaridagi haroratlar, o‘rtacha
radiatsiyasi, | harorati t, °C harorat,
q, W/m* |t °C 1 2 3 4 torre, °C
1 129 910 35,4 656 237 151 115 289
2 1230 925 35,9 801 258 165 131 338
3 13% 950 36,1 817 285 178 145 356
4 133 960 36,6 820 301 227 152 375
5 14% 950 36,9 807 290 217 140 363

Geliopiroliz qurilmasi reaktoriga yuklangan kungaboqar o‘simligi chiqindisidan olingan
mugqobil yoqilg‘ilarning material balansi bo‘yicha olingan natijalar 3-jadvalda keltirildi.

3-jadval
Kungaboqar o‘simligi chigindisidan mugqobil yoqilg‘i olish uchun o‘tkazilgan tajriba
natijalari
Table 3
Results of an experiment to obtain alternative fuel from sunflower plant waste
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1 | Kungaboqgar | 1,0 10 27 940 | 430, | 120 | 0,10 0,27 0,63
o‘simligi 25 (10 %) | (27 %) | (63 %)
chiqgindisi

Olib borilgan tajribalarga ko‘ra kungaboqar o‘simligi chiqindisi pirolizi 150-400 °C harorat
intervalida yugqori intensivlikka ega bo‘ladi, piroliz jarayonida chigadigan suyuq va gazsimon
yoqilg‘ilarning miqdori harorat ortishi bilan ortib borishi qayd qilindi. Tajriba natijalari tahliliga
ko‘ra, piroliz mahsulotlarining umumiy chiqish miqdori 350-400 °C harorat intervalida o‘zgarishiga
kam bog‘liq bo‘lishi aniglandi. Shunday qilib, tajribada yuklangan 1 kg kungaboqar o‘simligi
chiqindisi pirolizi natijasida 63 % bioko‘mir, 10 % suyuq va 27 % gazsimon yoqilg‘ilar olishga
erishildi.

Xulosa

Bajarilgan tajriba tadqiqotlari shuni ko‘rsatadiki, ishlab chiqilgan parabolik kuyosh
konsentratorli geliopiroliz qurilmasi kunduzgi rejimda siklni amalga oshirish uchun xususiy
ehtiyojiga sarflanadigan energiyani quyosh issigligidan qoplash imkonini beradi. Parabolik quyosh
konsentratorili geliopiroliz qurilmasida olib borilgan eksperimental tadqiqotlar natijasida
kungaboqar o‘simligi chiqindisi pirolizidan gattiq, suyuq va gazsimon yoqilg‘i namunalari olindi.
Taklif etilgan parabolik quyosh konsentratorli geliopiroliz qurilmasida yiliga 1 tonnagacha
kungabogqar o‘simligi chigindisini qayta ishlashda 270+300 m* gacha gazsimon, 100+150 kg gacha
suyuq va 550+600 kg gacha qattiq muqobil yoqilg‘ilar olindi. Ushbu parabolik quyosh
konsentratorli geliopiroliz qurilmasi kungaboqar o‘simligi yetishtiruvchi va qayta ishlovchi
klasterlar, fermer xo‘jaliklari va korxonalar uchun mo‘ljallangan.
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