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heat receiver of a solar air heating collecto

Shermuhammad Muminov!

! Fergana Polytechnical Institute, 150107 Fergana, Uzbekistan

surface of the
depends on the

SAH is presented. When optimizing th
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the opening step angle in
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the frontal surface through the metal
the following cases: when the chips
angle ¢ = 58°, the transmitted energy
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eely available, endless, environmentally friendly energy resource. [1-3].
ising areas of renewable energy is the direct production of environmentally
t for the air conditioning system [4-6], drying agricultural products with
conversion of solar radiation flux density [7-9]. Among the various types of solar thermal
stems, solar air heating collector (SAH) is widely used due to its lower cost and simplicity
esign [10-11].

At present, there is an urgent issue of optimization (the highest or lowest value) from the
point of view of maximizing the process [12-13], beneficial characteristics and efficiency,
minimizing the costs of structures operating on the basis of solar energy, in particular solar
energy systems [14-15]. Varying design data parameters (for example, temperature, output
signal values) allows you to influence the processes occurring in these designs and efficiency.
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In SAH, due to the use of air as a coolant, research considers the issues of increasing the
contact surface between the coolant and heated surfaces in order to increase the heat transfer
coefficient [16-19]. For this purpose, various additional surfaces [20-22], such as metal
meshes, honeycombs [23-24], are used in place of a flat black surface. In this study, we will
consider the possibilities of creating an efficient solar air heating collector of a new
generation with a metal chip absorber and a V-shaped surface. As the goal of the study, we
will consider improving the heating of the “absorbing panel — chips” surface in the ai
of the SAH (without taking into account heat loss.

2 Materials and methods
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Fig. 1. Schematic diagram of the SAH heat sink: a) SAH heat sink with a smooth flat absorber. b) SAH

heat sink with absorbers from V - shaped corrugation and with metal drain chips. to, tftst,ty-

temperature, respectively, of the environment, coolant, translucent coating, heat receiver, bottom of the
SAH case.

Heat gained by translucent coating q,,_, transferred to the coolant ¢q;__ ; and is lost
through the translucent coating into the environment d,_, those:
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Do = Qig_p + Gips ©)

The flow of useful energy received by the coolant q,,,, consists of energy flows received
from the upper surface of heat exchangers gy _ p and the inner surface of the translucent

coating gy o those:

Dpot = Gic,_; T Qis_

From (2) and (3) it follows that the thermal efficiency of solar air heaters is re

housing.
In Fig. Figure 1 b shows a schematic diagram of the heat sink of't

height from the first. Due to the increase in surface area
increase in the overall value of the heat transfer coefficie
unit of the frontal surface of the installation is achieved.

shavings.

Fig. 2. Longitudi

Sey=a-L @

ssible area between two adjacent chip protrusions m is determined by the
mula:

1 2,
Sl_p =a*-sing )
Transmitted area N number m of metal shavings:
A\ =SH_H-N=N-§a2-sin<p ©

The energy of the radiant flux passing during time 7 is found according to the following
formula:

=178 7)
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where I — radiant flux density.

Substituting (4) and (6) into formula (7), we obtain the energy of the radiant flux arriving
over a period of time 7 on the surface of the heat receiver of the installation without chips (8),
and with the installation with chips (9):

Bn_st=1-T-L-a_ (8)

) =I-T-N-§a2-sin<p,

The energy of the beam passing between the protrusions of the chips depends ¢
@, and part of the energy arriving at the surface of the heat receiver is found

I-t-N-%az-simp

a-N-sin.
Jyp = +100% = *=—"2-1
I't'L-a 2L

3 Results and discussion

radiant flux to a unit of frontal surface through t
the opening angle for thicknesses of 0.5 mm, 1.
height of 10 mm of metal shavings. The results o

radiant flux through is at ; at chip thi 1mal angle is the transmitted
energy of the radiant flux through is ; 0,001 m, the optimal angle is the
transmitted energy of the radiant flux throygh 4 ip stiape is . In these cases, the radiation
transmittance per unit of frop urfa < aximum value, which proves the increase in
ith a metal chip heat receiver.
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ence of the transmitted radiant flux of the sun to a unit of the frontal surface through
the drain metal chips on the value of the opening angle in various thicknesses of the drain
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The graphs show that the system efficiency
from 0 to approximately 0.8 radians. Then effici
the optimal angle of incidence of solar radiation
the number of chips increases, the effic

4 Discussion

The sun's rays passing thig coating and absorbed by the surfaces of the
metal shavings and the g dergo a series of mutual reflections, both
between the surface the surfaces themselves, and the inner surface
of the translucent i leads accordingly, to an increase in the absorption capamty
of the incomi ar radiation. Calculations have shown that the maximum

sun to a unit of the frontal surface through the shape of
ip thickness is 0.5 mm.

roposed formula, optimization of the surface with chips of the beam-
an be performed, taking into account the geometric and optical parameters
d also, with an effective choice of heat removal scheme from the beam-
face, the thermal efficiency of the SAH can be significantly increased. Changing
parameters such as angle ¢, number of chips N, height a and length L can have a significant
pact on the efficiency of the metal chip SAH.
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