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TEXHI/IKa, TEXHOAOINSI Ba KMX031ap

CONSTRUCTION AND TESTING OF A PARABOLIC SOLAR CONCENTRATOR
Temirov S.A.

Bukhara state university.

Abstract. As the demand for conventional fuels increases, their reserves decrease. This is the main reason for
the problem of lack of fuel. The use of alternative energy sources at the same time saves traditional energy resources,
reduces damage to nature and maintains a balance in energy consumption. This article presents the test results of a
paraboloid concentrator that focuses the incoming solar radiation for cooking, water heating, and other purposes for a
small family. To make the main part of the paraboloid, the appropriate dimensions were calculated. A mold was made
to cast the paraboloid shape. The main part was poured from concrete and the surface was covered with mirrors
measuring 0.1x0.1 m. A mathematical model was developed for the device.

Key words: parabolic concentrator, solar radiation, focal length, efficiency, temperature, reflection coefficient,
mirror.

PARABOLIK QUYOSH KONSENTRATORINI YASASH VA SINOVDAN O‘TKAZISH
Temirov S.A.
Buxoro davlat universiteti.

Annotatsiya. An’anaviy yogqilg ‘iga talab ortib borishi bilan ularning zaxiralari kamayadi. Bu yoqilg ‘i
yetishmasligi muammosining asosiy sababidir. Bir vaqtning o ‘zida muqobil energiya manbalaridan foydalanish
an’anaviy energiya resurslarini tejaydi, tabiatga yetkaziladigan zararni kamaytiradi va energiya sarfida muvozanatni
saqlaydi. Ushbu magqola kichik oila uchun ovqat pishirish, suvni isitish va boshqa magsadlar uchun kiruvchi quyosh
radiatsiyasini yo ‘naltiradigan parabolik konsentratorining sinov natijalarini taqdim etadi. Paraboloidning asosiy
qismini yaratish uchun tegishli o ‘Ichamlar hisoblab chigilgan. Parabolik shaklini quyish uchun qolip gilingan. Asosiy
qismi betondan quyilgan va sirt 0,1x0,1 m o ‘Ichamdagi nometall bilan goplangan. Qurilma uchun matematik model
ishlab chigilgan.

Kalit so‘zlar: parabolik konsentrator, quyosh nurlanishi, fokus masofasi, samaradorlik, harorat, aks ettirish
koeffitsiyenti, oyna

CTPOUTEJIBCTBO U UCIIBITAHUSA TAPABOJIMYECKOI'O COJIHEYHOTI'O
KOHLOEHTPATOPA
Temupos C.A.

Byxapckozo zocyoapcmeennozo ynueepcumema.

Annomauyusn. Ilo mepe ysenuuenuss cnpoca Ha mpaouyuoHHvle 6UObL MONJAUG, UX 3ANACL YMEHbULAIOMC.
Omo signsiemcesi 0CHOBHOU NPUUUHOL NPobieMbl Hexgamku monauga. HMcnonv3osanue anbmepHamugblx UCMOYHUKOS
OHepeUU 0OHOBPEMEHHO IKOHOMUNT MPAOUYUOHHbIE IHEP2OPECYPChL, CHUMICAem yujeph npupooe u coxpamnsiem 6ailaHc 6
aHepeonompebeHuu. B oannol cmamve npedcmagiensl pe3yibmamol UCHbIMAHUL RAPAOOIOUOHO20 KOHYEHMPAmMopd,
Gokycupyroue2o nocmynaroujee ColHeuHoe usyueHue OJis RPU2OmoGieHUst NUWU, Hazpesa 800bl U Opyaux yenel Ois
Hebonbuwol cemvu. JUIsl U320MOGIEHUSL OCHOBHOU uacmu napaboiouda Oblid paccuumanvbl COOMEEMCMEYIOuUe
pasmepsi. Bouia uzeomoenena gopma ona omauexku napadonoudnou @opmul. OcHogHas uacme Ovlia omauma u3
bemona, a nogepxHocms noxkpwvima sepxaiamu pasmepom 0,1x0,1 m. Bvira pazpabomana mamemamuyeckas mMooenb
ycmpoticmaa.

Knioueevie cnoea: napabonuueckuil KOHYEHMpAmop, COAHEYHOe usLydeHue, (QOKYCHoe paccmosnue,
aghghexmusnocmov, memnepamypa, Kod@p@uyuenm ompas’icenus, 3epKaio

Introduction. Solar cooking devices provide environmentally friendly energy and benefit
one-third of the world's population who currently breathe toxic gases from cooking using traditional
fuel resources [1].

An international standard for testing devices that directly convert sunlight into thermal
energy has been developed. Uncontrollable variables such as ambient temperature, wind speed,
relative humidity, and amount of solar radiation will alter the test results if they differ significantly
from certain limits. [2].

Methods for estimating optical efficiency factors for solar cookers are proposed [3].
Optimizing methods in the design of a parabolic solar cookers are reviewed and analyzed [4].

Parabolic solar cookers provide higher temperatures in a shorter time for boiling, roasting,
and baking than other solar cookers. Most paraboloid solar cookers use aluminum foil as a reflector.
Many studies and limited modeling work on thermal storage have been presented [5].
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Mathematical model. The heat process generated in the solar concentrator is stationary,
heat balance equations are used in developing its mathematical model [6], [7], [8].

cm‘;—f = AL, +kF(T, -T). (1)

where c- is the specific heat capacity of water; m- mass of water; T- water temperature; t- time; k-
heat transfer coefficient; F- the surface of the object placed in focus; T,- ambient temperature.
The heat transfer coefficient is determined as follows

k=[i+é+ij_ (2)

a 1 a,
where @, and @, — respectively, the heat exchange coefficient of the liquid with the wall of the
object placed at the focus and the wall with the environment; ¢ - wall thickness; - heat transfer
coefficient of the wall.
due to the convenience of solving using numerical methods, we use a differential scheme in
the form of revealing equation (1) [6], [8].

Tt +At _Tt
em————=Al, +kF(T, -T") (3
!
We find the next temperature by deriving one time step from the equation (3).
T = [1 - ﬂkF]T’ LARE AL (4)
cm cm cm

Using the resulting equation, it is possible to determine the change in temperature of the
liquid in the solar cooker over time based on the given values. This, in turn, makes it possible to
choose the geometric dimensions of the solar cooker for the considered environment.

Experimental device. The diameter of the main part of the paraboloid is 1.6 m. The main
part of the paraboloid is made of concrete and covered with 0.1x0.1 m square mirror pieces. The
focal length of the paraboloid is 0.7 m. There is a mechanical screw that vertically moves the
parabolic base vertically to increase the energy efficiency of the device and convert the incident
solar energy into thermal energy as much as possible. To make it easier to point to the sun, wheels
were installed on the three existing support parts of the base.

Fig. 1. Overview of the experimental device.
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By obtaining different geometric dimensions of the solar cooker, its most effective values
are searched (Table 1) [4].

Table 1. Options for determining geometric dimensions.

Options A (m?) I (W/m?) T, (°C)
Option 1 2 400 30
Option 2 2 700 25
Option 3 2.5 500 30
Option 4 1 1000 25
Option 5 1.5 1000 -10
Option 6 2.5 500 0
Option 7 1.5 400 10
Option 8 1 700 -10
Option 9 2.5 1000 25
Option 10 1.5 700 0
Option 11 2 500 10
Thermal-physical parameters wused in theoretical calculations for a solar

cooker: k = 42.8 W/(m*°C); F = 0.02 m*; C = 4200 J/(kg °C); m = 2kg; At =2 min.
Based on the parameters listed above, the following calculation algorithm was created

Entering geometric
dimensions

v

Determination of thermal-physical properties of
the device ¢

Determination of liquid temperature

A 4

No

t>tmax
Yes

Outputting results

Fig.2. Calculation algorithm of heat processes in a solar cooker.
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Results and analysis. The results of calculations performed based on the above conditions
and equations (2), (4) and the algorithms presented in Fig. 3 are presented graphically in the
following drawings.
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Fig. 3. Calculation results for all options

Conclusion. A mathematical model for the thermal regime of the solar cooker was
developed. An algorithm for calculating the mathematical model was created. As a result of the
calculations, the most effective value of the geometric dimensions of the solar boiler was
determined. According to it, in the geographical latitude of Uzbekistan, the surface of the solar
cooker should be equal to 2.5 m~.
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