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m;

JUit+ € '
where a, By, B, — hyperparameters, ¢ —very small number (10~8) to avoid division by zero.

In the research, various methods of varying complexity and logic were considered with
subsequent comparisons of the obtained results. Depending on the specific task, these methods may
show better or worse results relative to each other. For example, methods that use the idea of an
exponential moving average perform better on sparse data. But all of them clearly outperform classical
GD in terms of speed and the final value of the loss function.
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Figure 1 - Gradient Descent, Figure 2 - combination of Adam and Exponential Learning Rate Decay
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USE OF PELTIER ELEMENTS AS A HEAT PUMP FOR CONDENSATION DRYING OF
FRUIT RAW MATERIALS
YAKUBASH 1.V. (jakubash@ukr.net )
Odesa National University of Technology, Odesa

Over the last decade, the average annual increase in the global production of thermoelectric
cooling modules is 15-25%. The reason for this high and sustained growth rate is the absolute ecological
purity of this method of energy conversion, as opposed to traditional methods [1].

The method of drying most materials by convective heat exchange is currently the most
common. In order to increase the intensity of the drying process, the drying agent is forced into
motion, which accelerates the heat-mass transfer processes between the wet material and the
environment. As a result of this interaction, the material is heated and the moisture in it evaporates.
During the drying process, the heated air is saturated with vaporized moisture from the surface of
the material and is removed from the dried object. This process will be completed when the
moisture values of the material and drying agent have reached equilibrium.

In the face of ever-increasing energy costs, the need to conserve energy, and especially in
the drying processes, is very relevant. Increasing the efficiency of different types of drying plants is
inextricably linked to the intensification of thermal and mass exchange characteristics through
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various factors. In particular, the efficiency of drying units can be improved by using heat pumps as
heat generators, while utilizing secondary energy resources, that allows to create rational schemes
of complex use of the resulting heat and cold.

Figure 1 shows the main characteristics of the thermoelectric module TEC1-12710.
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Figure 1. - Temperature dependence on the sides of the thermoelectric module at Q1=20W :
a) on the cold side at T1 =25 °C; b) on the hot side at T2 =7 °C.

It should also be borne in mind that the temperature reduction of the thermoelectric
module’s hot side and its stabilization at a certain value helps to reduce the temperature of the cold
side of the module, while increasing the cooling efficiency.

The thermal balance of the module is expressed as follows:
|

O, =T, —E!!R—K{?; -1), W Q, =elT, +%I’H‘—K{1} -7)., @
The main thermal balance equations (1, 2) on the sides of the thermoelectric module relate
to the simplest case, when the temperatures of the cold and hot sides are fixed, and they do not
change when the current density of the power supply changes. We will rewrite them as follows:

. I ] .}» N yr s ] ¥ ;I-\. a o 3
:h:{.’l.lf;- j,r'pﬁ -'ﬁ'{f:-irlj'. :JI':_'{',f.ar_.+‘i_lf'|}5—g{ar!‘-f]}, (3)

Where q,, = % - heat flux density on the cold and hot sides of the thermoelectric module/(

W/m2 ); F = Sp - thermoelectric module area (m2).
At the fixed temperatures of the ambient media, the temperature of the sides of the
thermoelectric module shall be expressed as follows:
'ru:"u—&l'_i ;f‘:=.r:+—t£'h )
1 (_f_:

Wheretl,and 2 temperature of the environments washing the cold and hot sides of the thermoelectric module (*C;
a1 and o2 - coefficients of heat transfer with cold and hot surfaces of thermoelectric module (W/(°C* m2)).
Taking into account equations (3) and (4) let us write as follows:

2 0 Mpm m . R TP (O _
u,{-’.—f;}=if”.'—%J'PG—%“:_IJL u:“z‘"?)“"—i-’":*'5-"95_%'“3_’[:}' 5)
Solving the system of equations (5) with respect to T1 and T2, we get dependencies of:

o Mot + Aol + 80,001 + pd2j* +0,5p8% 0, — 0,5p8°g " — dgjav,f, .
: Ao, +Aa, — 82777 + 8o, — dejo, +dgja, ’ (6)
Aol + Aayl, + 80,01, + pdAT +0,5p8° o, +0,5p8 e’ — Beja,l,
A, +Aa, — 8¢’ i+ Bao, — Bejo, + deja, '

The equations (6) determine the temperature of the sides of the thermoelectric module
during heat exchange with the surrounding media.

MATLAB\Simulink was used to implement the thermoelectric heat pump model. Figure 2
shows an expanded model of the heat pump.

L
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LookUp
Table (2:022

Figure 2. - Expanded model of thermoelectric heat pump "air-air"

Constructing a mathematical model of the processes taking place in the installation
condensation type, its functional scheme and the principle of operation are discussed in the material

[2].
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3ACTOCYBAHHSA METOAY MOHTE-KAPJIO 1JIs1 MOAEJOBAHHSA
CKUIIAJJOBUX TPAHCIIOPTHHUX ITPOLECIB
CUHUIIUHA A.O., COXAIIBKHM A.B. (Sokhatsky anatoly@ukr.net)
VYHiBepcUTET MUTHOI CIIpaBH Ta (piHAHCIB

Tpancnopmuuil npoyec € CKI1aOHUM 00'€KmMom 3 bazamvma KOMNOHEHMAMU, Wo nepedy8arms
YV 83a€MO0Ti Midic co6010 ma 308HIUHIM cepedosulyem. Pozensoacmocs npobremamura 3 00CHiOHNCeHHS
MPAHCNOPMHUX ~ NpOYeci8 3a HAAGHOCMI Heu3HayeHocmell Y  GXIOHUX  OQHUX. 3acmocysanna
EeKCNEePUMEHMATbHUX NiOX00i8 N0 si3aHe 3 CKIAOHICMIO NPOo8edenHs (Qi3uuHux 00cniodiceHb, 0Oe3neKor
VUACHUKIG eKCnepUMeHmy, 8eIUKUMU (DIHAHCOBUMU MA MamepiaibHuMy 3ampamamu, mowjo. Buxopucmarms
MaAMeMamu4Ho2o0 MOOeN08aAHHS 00360J5€ VHUKHYMU POy Npobnem, wo XapakmepHi 011 ¢hisuuHozo
excnepumenmy. OKpiM ybo2co 0038018€ nposecmu  OA2amMOKpAmHi 6apiaumu  mux uu iHWux nooii. B
00n0Gi0i NPONOHYEMBCA 3ACTNOCYBAHHSA MAMEMAMUYHUX MoOenel, wo nooyoosami Ha memodi Mowme-
Kapno. Poszensioanacs — cucmema Macoo2o 00CIYe08Y8aHHA 3 Hepeoio ma BION0GIOHUMU
oOMedHceHHAMU NPOOYKMusHocmi obcnyeosysants.  Pospobneno anecopummu ma npocpamme.
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