Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | ISSUE 12 | 2023

MODELING AND CALCULATION OF THE HEAT BALANCE OF THE
SOLAR CONCENTRATOR HELIOPYROLISIS PLANT

Almardanov Hamidilla Abdiganievich
senior lecturer
Karshi Engineering Economics Institute

Abstract. The article analyzes alternative methods for extracting fuel from
biomass. The physicochemical characteristics of various biomass were studied. A
comparative analysis of the technical and energy parameters of bioenergy and
pyrolysis devices used in practice was carried out. In this work, it was found that the
energy intensity of biomass processing using bioenergy and pyrolysis devices is high,
and the share of biomass energy in the total energy balance of devices is 40-60%.

Key words: solar radiation, light opening, radiation reflector, short-term heat
accumulator, solar heating, insolation passive systems, thermal efficiency, heated
room.

Introduction

Currently, rational use of natural fuel resources and ensuring energy efficiency
are important tasks. Effective use of renewable energy sources is important in saving
energy resources. The energy potential of solar and biomass energy from renewable
energy sources is great, and their practical use is highly effective in terms of energy,
ecology and economy [1].

One of the effective methods of obtaining energy from biomass is the
heliopyrolysis method, in which solid, gaseous and liquid alternative fuels can be
obtained in a short time [1,2]. It is important to determine the amounts of heat supplied
and lost to the heliopyrolysis process, thereby creating an opportunity to assess the
energy balance of the process. In the article, the heat balance of an alternative fuel
extraction device using the heliopyrolysis method is modeled and calculated [3-10].

Method

The heat given in the process of obtaining alternative fuel by the heliopyrolysis

method is equal to the heat consumed:

Qint = Qap (1)

The energy supplied to the helipyrolysis reactor @, is determined as follows
[11-16]:

Qup =P tg(=2)-L-R-E,-3,6-10%.J )
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here P— focal parameter , m ;U,, - the angle of sunlight; L— concentrator length, m; E,,-
falling radiation value, W/m 2 ;R - the reflection coefficient of the surface.
The amount of heat consumed from the heliopyrolysis reactor is determined as
follows:
Qsp = Qpiom t Qenv (3)
The amount of heat required to heat the loaded biomass to the temperature of the
pyrolysis process @jis determined using the following expression:
Qpiom = Pp * Vp " Sp - (tp —tg), J 4)
In the process, the amount of heat spent in the environment through the reactor
Qenyp 1s determined as follows:
Qatrof =T dy Lk -(t, —tg) 7, J (5)
where, Kis the heat transfer coefficient, W/m 2 .°C; L- the length of the reactor, m; t,—
biomass temperature, °C; t,— ambient temperature, °C; 7- time, sec.
The heat transfer coefficient for a cylindrical heliopyrolysis reactor is determined

by the following equation:

1
k= 1 1 dy, 1 dz, 1 (6)

4

ardy  2hg tdy 25, tdy " azdy
where, a;, a,- heat transfer coefficient, W/ m?.°C; 14- heat transfer coefficient of
reactor wall material, W/m -°C; d,- the inner diameter of the reactor, m; d,- outer
diameter of the reactor, m; ds- the diameter of the insulation layer, m; A,, - thermal
conductivity coefficient of insulation material, W/m-°C.
By equating equations (2), (4) and (5), it is possible to construct the heat balance
of the reactor as follows [17-29]:

2mdy(tp—ta) T

U
Rotg(2) LR Eg=py Vo sp (tp—ta) T+ Proge— (1)
alleZ/ld nleZAiZ dzTazdz

Results
Results of study of variable parameters of biomass heliopyrolysis process
Table 1

Variables Designation Value
Biomass amount, kg ............ ccccoeeriiieennnn. m 2.7
Biomass humidity , %......cccccevvevvee vevniiiennene ® 15
Biomass heat capacity, J/ kge °C ............ Cp 2000
Biomass in loading temperature, °C ........... tp 30
Temperature of the pyrolysis process, °C ...... t; 450
Process duration, min.........cccceeuvveeeee... T 180
The sun radiation magnitude, W /m?2.............. E, 900
The coefficient of reflection of the surface.... R 0.9
Focal parameter, m..........ccccceeevcvveencieeenreeenee. P 4.4
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Results of calculation of heat balance of heliopyrolysis reactor

Table 2.
No m, t5, ts,, Q biomass , Q around, Eo, Qgiv
kg °C °c kJ kJ Vt/m? KJ
1 4 30 450 3700 432 900 6415
2 4 30 450 3700 432 800 5700
3 4 30 450 3700 432 700 4900
4 4 30 450 3700 432 600 4200

Conclusion
As a result of using a solar concentrator in a heliopyrolysis device, it is possible
to create a temperature regime of 400450 °C- Experiments show that a parabolic
cylindrical solar concentrator with an aperture area of 1.2 m? generated 6415 kDJ of
heat in the device in the conditions of the city of Karshi. According to the obtained
results, it was proved that the device can generate the necessary heat for heliopyrolysis
of biomass.

REFERENCES

1. Uzakov GN, Rabbimov RT, Davlanov H., Uzakova Yu. Primenenie _
technology pyrolysis biomass y for Poluchenia alternative topliva ” T.: Uz.RFA "
SCIENCE " publishing house , 2015 . - 120 pages .

2. Davlonov XA, Almardanov HA, Rakhmatov OI, Cho'liev SE "Use of
heliopyrolysis method in thermal processing of biomass" //Current state and prospects
of using alternative energy sources//. A collection of materials of a scientific and
practical conference on the scale of the republic. Namangan-2020. - 391 pages.

3. GP Popov Concentrated optical systems and ix applications and optical
equipment "Nauka", Moscow 1998 .

4. MM Mukhiddinov, SF Ergashev Solnechnye parabolosilindricheskie ustanovki.
"Science", Tashkent 1995, 208 pages.

5. Uzakov G.N., Novik A.V., Davlonov X.A., Almardanov X.A., Chuliev S.E.
Heat and Material Balance of Heliopyrolysis Device. ENERGETIKA. Proceedings of
CIS higher education institutions and power engineering associations. 2023; 66(1):57-
65. https://doi.org/10.21122/1029-7448-2023-66-1-57-65

6. Uzakov, G.N., Almardanov, X.A., Kodirov, I.N., Aliyarova, L.A. Studying the
temperature regime of the heliopyrolysis device reactor. E3S Web of Conferences,
2023, 411, 01040 DOI: 10.1051/e3sconf/202341101040

https://t.me/Erus_uz Multidisciplinary Scientific Journal December, 2023 365



https://t.me/Erus_uz
https://doi.org/10.21122/1029-7448-2023-66-1-57-65

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | ISSUE 12 | 2023

7. X. Davlonov, Study on heat and material balance of heliopyrolysis device, AIP
Conference Proceedings, 2686, 020023 (2022)

8. Almardanov, X. A., et al. "Application of solar concentrators to obtain
alternative fuel through a heliopyrolysis device."Universum: Technical Sciences 3
(2021): 8-12.

9. Almardanov, H. and Chuliyev, S. 2022. Biomassadan geliopiroliz usulida
yoqilg‘i olish tajriba qurilmasining parametrlarini asoslash. Innovatsion
texnologiyalar. 1, 4 (Nov. 2022), 92—96.

10. Davlonov, X. A., X. A. Almardanov, and I. A. Khatamov. "A program for
modeling and calculating the exergic balance of a heliopyrolysis device to obtain
alternative fuels from biomass.” No DGU 10337 (2021).

11. Almardanov, H. A. (2023). Calculation of the energy efficiency of the solar
concentrator heliopyrolysis device. Educational Research in Universal Sciences, 2(12),
147-150.

12. Sh.B. Imomov, X.A. Alimardonov. Heat mode solar heating systems based on
flat reflectors, sets on the north side of the building. Monomoit yuensrii, 2015, 335-336
CT.

13. Davlonov X.A., Almardanov H.A., Toshboyev A.R., Umirov F.B. Method of
Thermal Processing of Biomass With Heliopyrolysis Device. 2021, International
Journal of Human Computing Studies, 3(2), 149-151.

14. AnmapnanoB X.A., XaramoB M.A. Typaes 3.b., FOcynos P.3., Dmonkynos
M.H., Konuer C.M., [IpumMeHEHHE COJHEYHBIX KOHLEHTPATOPOB JId MpHUEMa
aJIbTEPHATHBHOTO TOIIMBA dYepe3 YCTPOMCTBO remuonmpoiusa //  Universum:
TexHudyeckue  Hayku. — 2021, Mapr. —Ne.  3(84). C. 8-11.
https://7universum.com/ru/tech/archive/item/11381

15. laBnmonoB X.A., AmmapmanoB X.A., T'amoer C.A., Illaiimapmanos U.3.

WccnenoBanue TEMJIOBOTO pexuMa Tpollecca Tenuonupoinsa Owomacca //
VHHUBEpCYM: TEXHMYCCKHE HAyKH: JJIEKTPOH. HaydH. xypH. 2021. 4(85) 5-8 cr.
https://7universum.com/ru/tech/archive/item/11550

16. Y3akoB I'.H., HoBuk A.B., /laBnonoB X.A., AnmapaanoB X.A., Uynues C.O.
TennoBoit U MaTepuaabHbI OallaHC TEIMONMUPOIUZHOTO YCTPOMCTBA. DHEpPreTHKA.

W3BecTusi BbICIIMX Y4Y€OHBIX 3aBeCHMM W sHeprermyeckux oObeaumHeHuit CHI'.
2023;66(1):57-65. https://doi.org/10.21122/1029-7448-2023-66-1-57-65
17. T.4. Xampaes, X.A. AnmapaaHoB. Pexxum paboThl yCTaHOBOK JIJIs1 TIOTYYCHUS

Ouorasza u3 CEICKOXO3AWCTBEHHBIX 0TX0A0B. Monoaoi yuenbiil. — 2020. — Ne 25
(315). — C. 49-52.

18. K.K. PaxumoBa, X.A. Anmapnanos, C.J1. Xampaes, C.M. Illamyparosa, A.P.
Tomboes, 2.0. Typnues. TennocHabxeHue u HEprocoepexeHne

https://t.me/Erus_uz Multidisciplinary Scientific Journal December, 2023 366



https://t.me/Erus_uz
https://7universum.com/ru/tech/archive/item/11381
https://7universum.com/ru/tech/archive/item/11550
https://doi.org/10.21122/1029-7448-2023-66-1-57-65

Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | ISSUE 12 | 2023

CEIIbCKOXO3SIMCTBEHHBIX  COOPYKEHUMM C IACCHUBHOM CHUCTEMOM  COJIHEYHOTO
otomienus. ['TTY um. [10 Cyxoro, 2020, 242-245 cr.

19. Almardanov , X. (2023). Research of heat exchange processes in the reactor of
the solar concentrator heliopyrolisis device. Mugobil Energetika, 2(01), 41-47.

20. Almardanov H.A., Uzakov G.N. 2023. Technical-Economic Justification Of The
Efficiency Of Using The Heliopyrolisis Device In Heliothermic Processing Of
Biomass. Eurasian Journal of Engineering and Technology. 23, (Oct. 2023), 6-11.

21. Allamuratovich, Davlonov X., et al. "Method of Thermal Processing of Biomass
with Heliopyrolysis Device."International Journal of Human Computing Studies, vol.
3, no. 2, 2021, pp. 149-151, doi:10.31149/ijhcs.v3i2.1574.

22. Camarosa 1II. I1. u Jp. DKOHOMUYHBIE ¥ HEProcOEPEraronue AEKTPUISCKUE
npu6ops1 //CoBpeMeHHbIE TPOOJIEMBI U IEPCTIEKTUBBI PA3BUTHS arpOIIPOMBIIIIIICHHOTO
komiiekca. — 2021. — C. 117-120.

23. Almardanov , H. A. (2023). Calculation of the energy efficiency of the solar
concentrator heliopyrolysis device. Educational Research in Universal Sciences, 2(12),
147-150.

24. ¥ H. VzakoB, X.A. AnmapganoB. IlapaGommk Ky€mr KOHIIEHTPATOPJIH
ICJIMOIUPOIN3 KYPUIMACHUHUHIT UCCUKJIMK-TCXHOJIOTMK PCKUMUHHN TAAKWUK KWJIAIIL.
International Conference “Fundamental and Applied Problems of Modern Physics”,
October 19-21, 2023, 123-128 b.

25. G.N. Uzakov, X.A. Almardanov, I.N. Kodirov, L.A. Aliyarova. Modeling the
heat balance of a solar concentrator heliopyrolysis device reactor. BIO Web Conf., 71
(2023) 01098. DOI: https://doi.org/10.1051/bioconf/20237101098

26. Almardanov, X. (2023). Study of the temperature regime of the heliopyrolisis
device with a parabolic concentrator. Innovatsion Texnologiyalar, 51(03), 33—39.

27. Uzakov, G., Almardanov, H. (2023). Parabolik quyosh konsentratorli
geliopiroliz qurilmasining texnik-igtisodiy parametrlarini asoslash. Mugqobil
Energetika, 1(10), 50-56.

28. Almardanov H.A., Uzakov G.N. Technical-Economic Justification Of The
Efficiency Of Using The Heliopyrolisis Device In Heliothermic Processing Of
Biomass. Genius Repository. 23, (Oct. 2023), 6-11.

29. Almardanov , X. (2023). Research of heat exchange processes in the reactor of
the solar concentrator heliopyrolisis device. Muqobil Energetika, 2(01), 41-47.

https://t.me/Erus_uz Multidisciplinary Scientific Journal December, 2023 367



https://t.me/Erus_uz
https://doi.org/10.1051/bioconf/20237101098

