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Abstract: In this paper, the influence of solar radiation intensity on the efficiency
of flat solar air heaters for solar heat recovery is discussed and three different effects
of radiation are considered: direct radiation, back radiation and total radiation. how
to calculate radiation and its formulas are fully explained
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Annomayua: B Oannoii cmamee ob6cyxcoaemcs GausHUE UHMEHCUBHOCU
CONHEeYHO20 UBTYYeHUs. Ha aghghekmusnocmo NAOCKUX CONIHEYHBIX
8030yXOHaAzpesamenetl OJisi PeKynepayuu COIHeYHO020 Meniad u paccmampusaromcs
mMpu pasiuyHblx d¢hhexma uziyueHus: npsamoe usiyieHue, oopamuoe usiyyeHue u
NOIHOe U3NYHEeHUe. KaK paccuumams paouayuto u ee Gopmyivl HOJHOCHbIO
00vsICHeNbl

Knioueevie cnoea: conneunas osuepeusi, usiyuenue, MNIOCKUNL COTHEUHbII
6030YXOHAZPeBAMENb, VY, OMPANCEHHOE UNYUEHUE, 20PUBOHMAIbHAS NOBEPXHOCHLb,
KOJLEKMOp, PACCESIHHOe U3YYEeHUe.

Annotatsiya: Ushbu maqolada, quyosh energiyasidan issiglik energiyasini olish
uchun quyosh radiatsiyasi intensivligini yassi quyosh havo isitgichlari ishlash
samaradorligiga ta 'siri,hagida bayon gilingan va radiatsiyaning uch xil ta’siri ko ‘rib
chigilgan bular to‘g‘ri radiatsiya, gaytgan radiatsiya va yig‘indi radiatsiyalarni
ganday hisoblash va formulalari hagida to ‘liq bayon gilingan.

Tayanch so‘zlar: quyosh energiyasi, radiatsiya, yassi quyosh havo isitgich, nur,
gaytgan radiatsiya, gorizontal sirt, kollektor, sochilgan radiatsiya.
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Correct radiation: Correct solar radiation is of primary importance in the
radiation balance. Direct solar radiation refers to the radiation that falls directly from
the Sun to the surface in the form of a bundle of parallel rays. The direct radiation flux
falling on a horizontal surface is determined according to (1): [1.2]

Sq=S1 sinh.

(1)

Direct radiation flux incident on an arbitrarily chosen inclined surface
Sk =S cosi ;
(2)

here cosi = cosa sinh + sina cosh cosy ; = yo + vk ;

3)

_ sinhsin ¢p—siné . _cosésint?,
COSYo = coshcos¢p ' SINYo = cosh ' (4)

The azimuths pso of the sun and psk of the inclined surface are calculated
from the meridian plane and are positive when counted clockwise from the south point.
Figures 1 and 2 show the annual and daily variation of direct solar radiation for

the city of Karshi (¢=39).[3]

Scattered radiation refers to the radiation of the Sun that is scattered in the
atmosphere. The amount of scattered radiation that falls on a unit of surface in a unit
of time is called the scattered or diffuse radiation flux. Since scattered radiation is
caused by the scattering of direct radiation, it is found in quantities that depend on the
factors that determine direct radiation. [4.5]

D1 =b@L-Sy)sinh; Dg=b (Jg-Sg) sinh . (5)
In an ideal atmosphere b = 1/2, and in real conditions b = 1/3 .
For sloping surfaces Dk = Dg cos?(a/2) .

(6)

For practical calculations, the scattered radiation is assumed to be isotropic (does
not depend on the direction of radiation).

The distribution of scattered radiation in the open sky without clouds cannot be
isotropic [6]. The maximum of the scattered radiation intensity is observed in the area
of the sky dome facing the sun (up to 70%), and the minimum is observed in the
opposite area (up to 30%). Scattered radiation in fully cloudy air will have isotropic
characteristics.

Figures 1 and 2 show the annual and diurnal variation of possible scattered
radiation under average cloud conditions..[7]
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Returned radiation: Total reflected radiation describes the part of the radiation
returned from the incident surface. The ratio of the reflected radiation to the total
amount of radiation that has passed is called the reflectivity of the incident surface or

albedo.
When the albedo is known, the reflected radiation is calculated by the following
formula [3]
R=Q/A. (7)
Albedo itself is determined by the following relationship
A=R/Q.
(8)

Albedo is usually expressed as a percentage. Reflected radiation and albedo
depend on the angle of incidence of the sun's rays, so these quantities have a
pronounced diurnal variation when the correct radiation is present. The albedo of the
surface depends on its color, roughness, humidity and cloudiness.
Figure 1 shows the annual variation of possible return radiation under average
cloud conditions. [8]
Cumulative radiation: Cumulative radiation is the main radiation description.

Information about it is most used by consumers. The total radiation flux is the sum of

direct, scattered and returned radiation fluxes.

Qg:Sg+Dg+Rg; QJ_:SJ_+DJ_+RJ_- (9)
For sloping surfaces
Qk = Sk + Dg cos?(a/2) + Ry sin?(a/2) . (10)

The relationship between direct and scattered radiation in the total radiation
depends on the altitude of the Sun, cloudiness and pollution of the atmosphere. When
the sky is cloudless, the percentage of scattered radiation decreases with the increase
of the height of the Sun. The clearer the atmosphere, the smaller the percentage of
scattered radiation. When the sky is covered with clouds, the total radiation is
completely scattered radiation. In the presence of cloudiness, the decrease in the
amount of total radiation varies over a large range. The maximum fall of radiation is
observed in the open sky without clouds. The annual change of possible total radiation

in cloudy conditions is given. [9.10.11]
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The daily amount of scattered and reflected radiation for all surfaces except for
denser (a=300) surfaces is practically scattered and reflected radiation for horizontal

surfaces.
35
30 —— 1
= —-— 2
Er —n—.ﬂ.
EZU —— 5
@ ——0G
=
E‘15 7
T
&' 10 e
—9
5 —a—10
{] T T T T T T T T T T T

1 2 3 4 5 6 7 & 9 10 11 12 Oi

Picture 1. Potential annual change in solar radiation with average cloud cover,
MJ/(m2 sut), Vs.:1 - Si-mak.; 2 - Si- medium; 3 - Si-min.; 4 - Sg-mak.; 5 - S¢-
medium;

6 - Sg-min.; 7 - Dg-mak.; 8 - Dg- medium; 9 - Dg-min.; 10 - Rg- medium
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Picture 2. Daily variation of the intensity of solar radiation, W/m2,

Qarshi sh.:1 - S;-15/VI; 2 - S1-15/XIl; 3 - Dg-15/VI; 4 - Dg-15/XIlI

Is equal to the sum of their amounts. This is due to the fact that the reduction of
the radiation falling on the inclined surface is almost completely compensated by the
arrival of the returned radiation. In practical calculations, the returned radiation is not
taken into account.
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Flat solar collectors consist mainly of light-absorbing, transparent and heat-
insulating layers. The absorption layer is called an absorber and it is connected to the
heat transfer layer.

Figure 1. Structure of a flat solar collector.

1. Transparent glass layer. 2- Heat absorbing panel (absorber). 3- Thermal
insulation layer. 4- Flat collector housing. 5- water outlet.Shaffof element ya’ni, kam
migdorda metall The mixture is made from imported and recycled glass. Flat collectors
can heat water up to 190-200°C. It is used to get hot water from flat collectors.
Basically, the surface of flat collectors is darkened to absorb all the rays. Vertical
reception area oriented to South, West or East, North.

The points of intersection of the Earth's axis with the celestial sphere are called
the poles of the universe. The intersection point of the earth's north pole continuum
with the celestial sphere is called the north pole of the world P, and the intersection
point of the south pole continuum with the sphere is called the south pole of the
universe. The axis connecting the poles of the universe is called the axis of the universe.
The great circle passing through the center of the celestial sphere and intersecting it
with a plane perpendicular to the axis of the universe is called the celestial equator. The
celestial equator lies in the same plane as the Earth's equator. The circles formed by
the intersection of the sphere with planes parallel to the plane of the celestial equator
are called diurnal parallels. The large circles formed by the intersection of the planes
passing through the axis of the universe and the celestial sphere are called deviation
circles.[12.13]

The main lines and circles of the celestial sphere lie on the projected plane, and
the great circle passing through the poles, zenith and nadir points of the universe is
called the meridian of the sky. Its points of intersection with the mathematical horizon
are called the North (N, near the north pole of the world) and South (S, near the south
pole of the world) points of the horizon.
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Principal points, lines and circles of the celestial sphere.

The points of the mathematical horizon lying at a distance of 90° from these points
are called East (E) and West (W) points. The cross section of a straight line connecting
the North and South points along the mathematical horizon plane is called the meridian.

After studying the above points and lines of the celestial sphere, it is not too
difficult to study different coordinate systems of the sky based on them.

The effect of area latitude on the flux of total solar radiation.

The energy and heat of the sun falling on the earth is called solar radiation. The
amount of solar radiation is represented by the amount of light energy falling on the
surface of 1 cm. sq. of the earth during a certain time. The distribution of solar radiation
on the earth's surface depends on the geographical latitude, because the angle at which
the sun's rays fall on the earth's surface and the length of the day in different places
depend on the geographical latitude. The more direct the sun's rays fall on the earth's
surface, the more heat the same place receives at a certain time. The biggest difference
in the length of the day between the northern and southern parts of Central Asia is
during the summer and winter solstice. For example, at the end of December in the
extreme southern parts of the country, the day is about 1 hour and 10 minutes longer
compared to the north, and at the end of June, on the contrary, it is 1 hour and 50
minutes shorter. The geographical latitude of a place determines the amount of solar
energy that can reach the surface of the earth located in this area. But not all the energy
from the sun reaches the earth's surface. About 20 percent of it does not fall to the
earth's surface, but returns to space through the atmosphere. Some of the sun's rays are
absorbed and scattered by water vapor, dust, and clouds in the air. As a result, scattered
radiation occurs in the atmosphere. Direct radiation from the sun to the earth's surface
is called direct radiation. Both direct radiation and diffuse radiation fall on the earth's
surface. Direct radiation and diffuse radiation falling on the Earth's surface are called
total radiation. Total radiation is equal to 150 kcal of heat on 1 cm.2 surface in the
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south of the Karakum desert. The total radiation decreases towards the north. In order
to determine the geographic location of a place on Earth, it is necessary to know its
geographic latitude and longitude. The geographic latitude and longitude of a place are
together called the geographic coordinate of that place.

You can learn how to determine the geographic coordinates of a place from a
globe and map using the following examples: It is necessary to determine the
geographic coordinates of London, the capital of Great Britain. To do this, it is
necessary to first determine the geographical latitude of the city of London from a globe
or a map of the Eastern Hemisphere. From the globe, it can be seen that London is
north of the equator, that is, between 50 degrees and 60 degrees north latitude. In order
to know more precisely the geographical width of the city, we measure between the
parallels of 50 degrees and 60 degrees with the help of a ruler and divide it into 10
parts. Each part consists of 1 level. It can be determined that the city of London
corresponds to the first part of these 10 parts. Therefore, we add 10 to 50 degrees. This
means that the geographic latitude of the city is 51 degrees N. shows that Since the
capital of Great Britain is located on the Prime Meridian, its longitude is 0 degrees. So,
the geographical coordinate of the city of London is 51 degrees N. and O degrees is the
geographic longitude. Let's determine the geographical coordinates of the city of
Tashkent. Our capital is also north of the equator. Therefore, it has a northern latitude.
It can be seen from the map that the city of Tashkent is located approximately 10
degrees above the parallel of 40 degrees and 50 degrees, that is, at 41 degrees of
latitude.

Summary

There are three different ways to calculate the current power of direct solar
radiation, these are

It consists of 1. direct radiation, 2. reflected radiation, 3. total radiation.
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