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MODELING OF TEMPERATURE FIELDS IN A SOLID HEAT
ACCUMULLATORS

Purpose. Currently, one of the priorities of energy conservation is a cost savings for heating in commercial and
residential buildings by the stored thermal energy during the night and its return in the daytime. Economic effect is
achieved due to the difference in tariffs for the cost of electricity in the daytime and at night. One of the most com-
mon types of devices that allow accumulating and giving the resulting heat are solid heat accumulators. The main
purpose of the work: 1) software development for the calculation of the temperature field of a flat solid heat accu-
mulator, working due to the heat energy accumulation in the volume of thermal storage material without phase tran-
sition; 2) determination the temperature distribution in its volumes at convective heat transfer. Methodology. To
achieve the study objectives a heat transfer theory and Laplace integral transform were used. On its base the prob-
lems of determining the temperature fields in the channels of heat accumulators, having different cross-sectional
shapes were solved. Findings. Authors have developed the method of calculation and obtained solutions for the
determination of temperature fields in channels of the solid heat accumulator in conditions of convective heat trans-
fer. Temperature fields over length and thickness of channels were investigated. Experimental studies on physical
models and industrial equipment were conducted. Originality. For the first time the technique of calculating the
temperature field in the channels of different cross-section for the solid heat accumulator in the charging and dis-
charging modes was proposed. The calculation results are confirmed by experimental research. Practical value. The
proposed technique is used in the design of solid heat accumulators of different power as well as full-scale produc-
tion of them was organized.

Keywords: solid heat accumulator; thermal storage material

Introduction er in comparison with the normal mode of opera-
tion [1]. One of the most common types of devices
that allow accumulating and giving the resulting
heat obtained in different ways, are the heat accu-
mulators (HA), heat pipes and thermosiphons
[2-6]. Thermal storage devices may be used to im-
plement such principal tasks as performing the dis-
tribution of a source and receiver of thermal energy
in space and time, as well as smoothing the tem-

Currently, one of the priority areas of energy-
efficiency is to save costs on heating in industrial
and residential buildings by the stored thermal en-
ergy at night time and its return in the daytime. As
a result, savings are achieved due to the difference
in tariffs for cost of electricity in the daytime and
at night one. Change to «Night» tariff allows pay-
ing for electricity on an average three times cheap-
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perature field on the surface or in the volume of the
object. Thermal storage devices are most widely
used in the energy, engineering, transportation,
chemical industry, agriculture. Consequently, re-
search and development of methods for determining
the operating modes and the weight and dimensional
parameters of HA is an important task of energy con-
servation, actual in the contemporary conditions of
energy deficit.

Purpose

To date a large number of works about HA
were published. The functioning of the HA in the
process of heat storage can be realized by two
main mechanisms: the first is due to changes of the
physical parameters in the thermal storage solid
(TSS); the second — through the use of the binding
energy between atoms and molecules of sub-
stances.

Capacitance-type batteries are the most com-
mon and simple. Heat capacity of substance, heat-
ing without its aggregative state change is used in
them. Typical HA structural scheme is shown in
Figure 1. It shows that HA always consists of insu-
lated and thermal storage solid (TSS), heater, cool-
ing systems, safety, regulation of heat supply and
removal.

For the weight and dimension calculations one
limits with mass determination [1]. In determining
the HA modes, one considers the heat transfer pro-
cesses using classical approaches of thermal fields
analysis, as well as techniques based on mathe-
matical modeling of heat transfer [7]. Mathemati-
cal models of HA functioning are focused on the
description of the HA thermal field [8-10] and
cannot be directly applied for calculations of tem-
perature field distribution, for example, when con-

vective heat transfers on the HA charge and dis-
charge mode. In order to determine temperature
stresses one can use [9]. However, proposed before
calculation methods [10-14] do not reflect the pic-
ture of heat transfer at active convective transfer
occurring at HA charging / discharging.

The main objective of the work is to develop
a method for calculating the temperature field TSS
in the process of heat accumulation and removal at
the design stage on the basis of mathematical mod-
eling of the temperature field in condition of strong
convective heat transfer.

Solid HA is a complex of multiple systems
connected in a single structure constructively.
Heating system is a mandatory element of the HA,
in our case it is tubular heating elements (THESs).
Heat generated by them is accumulated in the
thermal storage solid of — HA charging is made. To
use the stored heat, HA has a cooling system, in
our case there are air channels. With the active cir-
culation of the coolant — air, heat is removed from
the TSS and supplied to the consumer. Heat-
distribution system within the heating object space
does not include in to HA complex.

The design concept of solid HA with convec-
tive heat transfer is shown in Figure 2. HA consists
of a jar 1 which can be fixed on any rigid support,
the front jar is closed with battery cap 2, on the jar
thermal insulation 3, 4 is fixed, in which TSS 5 is
placed. On the front surface of TSS finger baffles 6
are mounted for the cooling air flow direction,
which is fed to the bottom of TA through incoming
louvers 7, then, passing through the HA channels,
enters to the mixer 8 and go through the outlet lou-
vers 9 falls within the scope of the object of heat

supply.

|
‘V

Heating TSS

system

J L

Cooling

system

Consumer

Thermal insulation

Fig. 1. Block diagram of HA
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Air outlet

Air
supply

Fig. 2. HA structural scheme

Methodology

Design scheme for the analysis of the tempera-
ture field in the HA can be shown in Fig. 3, where
the following notation is introduced:

Li — heat insulation layer; C — channel; La —
layer of TSS, Tcu — the temperature of the upper
boundary of the channel; 7Tc/ _the temperature of
the lower boundary of the channel 7Tau _the tem-
perature of the upper boundary of TSS; Tal _the
temperature of the lower boundary of TSS.

y Teu Tcl

\ fal ‘:. Tar

Fig. 3. Diagram of the temperature field analysis

If we neglect the change of heat fluxes along
the coordinate x, which is directed perpendicular
to the plan of TSS 5 (Fig. 2), the temperature field
will depend on three independent variables, name-
ly: spatial coordinates y and z, and time ¢. Using

ratio t=z/V,, where ¥, there is air movement

velocity on the channel C, one can reduce constitu-
tive equations to the form, where two independent

variables y u z will take place. Then we can

write such heat transfer equations for the system
shown in Fig. 3

oT, T,

C 2.V —L=x -—L; 1
P1-Cp 1 1 6y2 (1
or, o,

C V- —=2=\, —=, 2
P % 2 ayz 2

where p, C,, A — thermal and physical character-

istics of the material: density, heat capacity ratio
and conductivity coefficient (subscripts 1 and 2 are
used respectively for air and TSS); T — tempera-
ture.

Each of the two equations will have two
boundary conditions on the coordinate y and on

one initial condition on the coordinate z .

The presence of the thermal insulation on the
upper boundary of the channel, and the lower
boundary of the TSS let neglect with heat flow out
the heat accumulator boundaries, in other words
one can record

T at y=h; 3)
oy

%=0 at y=-h,. 4
y

Two other boundary conditions can be repre-
sented as

oT,
7‘1'_12%1 at y=0; ()
oy
oT.
_xz'a_;:alz'(z-ib_TZt) at y=0, (6)

where ¢,, — heat flow coming into the channel
from the heated TSS; 7], — coolant temperature at
the bottom surface of the channel; 7,, — tempera-
ture at the top surface of TSS; o,,— heat transfer

coefficients between the cooling coolant and the
top surface of the heated TSS.

Initial conditions correspondingly for equations
(1) and (2) will be

T, = fi(y) at z=0; (7
T,=f,(y) at z=0, (3)
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where f,(y), f,(¥) — temperature functional de-
pendences from the coordinate y .

In the first approximation temperature func-
tional dependences can be taken as constants. Then
instead of (7) and (8) there will be

T, =T, at z=0; )]

1n

T,=T,, at z=0. (10)

To solve equations (1) and (2) we use the La-
place integral transformation [13, 14].
Using the theorem about the differentiation of the
original, we obtain the operator analogs of equa-
tions (1) and (2) in such form

2L
dT; _i.Tle_i; (11)
dy a4 @

2L

d];Z —i-Tsz—h, (12)
dy a a4

where 7" — temperature image 7', including ap-

propriate indexes; s — Laplace transformation var-
iable;

@ le/(z'pl'cpl Vl)a @ :kz/(Pz'sz'Vl)-

Thus, using the Laplace integral transforma-
tion, the transition from partial differential equa-
tions (1) and (2) (in originals) to the differential
equations in ordinary derivatives (in images), that
are solved much easier.

Operator equations for the boundary conditions
(3) — (6) will look like this

ddT; —0at y=y; (13)

djyf 0 at y=—h,: (14)

xddiy:% ay=0:  (19)

_xz.dd_TzL:%.(&_ij at y=0. (16)
34 S S

Solutions of equations (11) and (12) have the
form

" = L, +C, 'sinh(\/g'y]+
s a,
s
+C12-cosh(\/:'y} (17)
@
=T, -sinh( /i-yj—i—
s a,

+C,, -cosh(

s
— -yJ- (18)
@

For determining the integration constantsC,,,
C,, C,, and C,, it is necessary to differentiate
the last two equations on coordinate y and substi-

tute boundary conditions (13) — (16).

Substituting boundary conditions (13) and (15)
into equation (17), as well as — (14) and (16) into
equation (18), we obtain (after determining the
integration constants C,,, C,,, C,, and C,,) such
equations in the images for determining the tem-
perature fields

/s

cosh| |[—-(h -y
TL_Tln_qZI'\/al' 1 |: 4 $ )}
b=t

;(19)
A -
sk s sinh( S-th
a
TL:i_th’\/Z'(Tw_Tzz)x
Py Ay-s
cosh{\/T-(thry)}
a
XL. 2 . (20)

sinh( S th
@

Taking into account an expression (16) and
(20), one can write down such ratio at y =0

L, T,
q21 = _a12 [l_i) .
S N

Then the equation (19) will rewrite in such
manner
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T :i+0‘12'\/a—1'(le_Tzz)><

s Ay =S

ol

In order to go from the temperature image to
the original, write the hyperbolic functions through
exponential

cosh(x) = (ex + e”‘)/Z ,sinh(x) = (ex —e“)/2 ).

After appropriate changes expression (21) can
be presented as follow

7L :£+ b '\/Z'(ﬂb_Tzz)X
! s A-s

x%'iexp(—dlk \/E)-i-

+%-iexp(—d2k-\/§),

(22)

where

:\/ai.[—yu-hl-(kﬂ)].

By analogy with the expression (22) one can
convert the equation (20), namely

T} :i_alz'\/Z'(Tw_Tzz)x

s Ay-s

o0

x%-Zexp(—ch \/§)+

S k=0

+— Zexp( —d4, - \f)

Sko

d3, =\/I-[—y+2-hz-k];
a,

(23)

where

:\/az.[yu-hz-(kﬂ)].

Using the general formula of transition from

the image to the original [2]
1 C’
-exp| ——— | (24
— p[ 1 ]( )

1
ﬁ‘exp(—c-\/;)e)
and multiplication theory (Borel theorem) one can
obtain from the expression (22) such original for
temperature distribution in the solid plug along the

y-axis
T(y,Z) ln 12.\/a—1.(7—ib_T2I)x
}\’1
><[E1X1(y,z)+E1X2(y,z)] (25)
where

di;
ElX,(y,2) = Z ; exp| - |-

E1X,(y,z)= i{l\/zx
k=0 n
xexp[—%}— fc( \/;j:l

Using the same technique as in the obtaining of
expression (25), we find from (23) the original for
temperature field distribution in the TSS

Oy m4ja Eb Tzz

TZ(y’Z) =

><[E2X1(y,z)+E2X2(y,Z)], (26)

where

2 exp| 293 |
E2X\(y,z)= %{ \/;exp( 4-zj

—-d3, -erfc(%ﬂ ,
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k=0

d4; d4
Xexp( 42] , erfc(z\/;J:l

To determine the heat transfer coefficient o,

in equations (25) and (26) one can use expression
in common case [15]

E2X,(y,z) =i{2'\/gx
T

27

where Nu — Nusselt criterion; b, — equivalent size

of the channel.
In general case, it is divided into three modes:

turbulent (Re > 10000) ;

(2300 <Re< 10000) and laminar (Re < 2300) .

In the case of turbulent regime one can use the
following expression to determine the Nusselt cri-
terion

transitional

Ty

0,25
Nu=0,021-g,-Re"®x, xPr®. (PPLJ (28)

where €, — a correction factor that takes into ac-
count impact of the ratio of the cooling cavity
length L, to its equivalent size b, on the heat
transfer coefficient; Re — Reynolds criterion; Pr —
Prandtl number; Pr,, — Prandtl number at a wall
temperature of the cooling cavity. For transitional
regime calculation is recommended to carry out by
the graph, shown in Figure 4, at this the value
NP is determined by expression

NP = Nu/ [Pr()’“ (Pr/Pr, )0’25} . (©9)
The following relationship is the most accept-
able for laminar regime

0,25
Nu=0,15-¢,-Re" Pr**x xGr"’ [Prlj (30)

I.WT

where Gr — Grashof number.
To determine the criteria, one can use such ex-
pressions

Rele'be'pl.
M
C . 'b3' 2
pr=— M Gr o8P gar (31

A m

where 1, — viscosity coefficient of a cooling me-
dium; B — coefficient of volume expansion; AT —
the temperature difference between the wall sur-
face and the cooling liquid.

The correction factor decreases when increase
the ratio of the cooling cavity length L, to its
equivalent size. When performing the ratio
L,/b, >50 one can accept ¢, =1.

NP
30

/

26 .

s

/
7

2.0

2 4 6 8RelO"

Fig. 4. The graph to determine the Nusselt criterion
for the transitional regime

Equivalent size can be determined from the
4.8

formula b, = —=,
P

where S, — square of effective cross-section; P —

full (wetted) perimeter, regardless of what part of
the perimeter is involved in heat transfer.
For heating liquid fluid one

(Pr/PrWT )0’25

Thus, to find the temperature field distribution
in a two-layer system accordingly to Fig. 2 it is
necessary to solve the equations (25) and (26).
However, this system generally comprises two un-
known quantities, namely: 7, and T,,. At this,

can take

~1.

given quantities in boundary conditions (6) are
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taken as constant ones. In reality, they will depend
on the coordinate z Iz To take into account the last

remark and achieve the required accuracy of calcu-
lations, it should 7], and 7,, to find on short seg-

ments along z axle.

The initial values 7}, and T,, are also should

be constantly changed at each segment. Thus, the
final values of the temperature field distribution on
the previous segment will correspond to the initial
values at the next segment along the axis z.

For determining the unknown boundary tempera-
ture values from these equations, we obtain the
following system of equations

le’j:ﬂn,j"'alz a, gblbj Z,J)X
1
X[EIXI,./ +E1Xz,,} (32)
n, =, - e (o= T),

2
x| E2X,; +E2X, ;| (33)

In the last two equations index j characterizes

the values of the corresponding ones on each seg-
ment z; at zero value for the second coordinate

(y=0).
For convenience, the solution of equations (32)
— (33) are presented in a matrix form

1bJ Aoo Ao,l :{CVO}
Tzz,, A1,0 A1,1 o4 ’

Ao :1_%%\/;1.E1Xj; Ao, :O“%\/Z.El)(j;
1 1

(34)

where

=S */7 CE2X 3 A, =1- \/7 CE2X

10 -

ElX;=El1X, ; +E1X

2]’
E2X; =E2X, ,+E2X, ;;
CVy=T,,;CV,=T,,, .

To solve the above problem program block in
the mathematical MathCAD package was devel-
oped. Re-solving results are shown in Fig. 4, 5. In
this case the initial values are following:

p, = 1,2kg/m?,

% =0,0281 W/(m-K), C,, =1,03Kj/(kg-K),

M, =2,27-107 Pa-s, p, =3200 kg/m’,

%y =1,93 W/(m-K), C,, =0,57 Kj/(kg-K),

V,=0,3m/s; b =20mm ; 4, =60 mm ;

L =2000 mm .

The indices correspond to the following desig-
nations: I-channel, 2-TSS. Designations corre-
spond to Standards. One should take into consid-
eration that the channel length L is determined by
the number of baffles in HA.

Length temperature behavior of TSS under
specified conditions is shown in Fig. 5. The num-
ber of partitions along the channel (iz) is 30, the
number of partitions in channel depth and thick-
ness of TSS (i) is 20. The coordinate system
corresponds to shown one in Figure 3.

800

680 —————w
110z 4 | —

2560 e —
-_— o~
T 140
15 jz 440 /
320 [
200 - : : _
0 10 20 30

1z
Fig. 5. Length temperature curve of TSS at a fixed depth

As can be seen from Fig. 5 the temperature at
TSS, depth of 15mm increases from normal one —
at the beginning of the channel and at a length of 2
m is already 570°C. In the mid-plane of TSS
(iy=10), the temperature will be higher and 670 °C.

Air temperature behavior in the channel along
length under given conditions is shown in Fig. 6.
The air temperature in the channel will change on-
ly slightly, at the outlet from TSS and input to the
mixer will be 770°C. Temperature behavior de-
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pending on selection of calculation fixed point will
be also insignificant and vary within 1-2°C.

- —— \
T-_;_jz_- 18 —~— ]|
771.4
7 10 20 30
jz

Fig. 6. Temperature curve along the channel length,
at a fixed depth

Temperature curve of TSS in depth at a fixed
length and given conditions is shown in Fig. 7.

800

680 [\,
T \
Ly 2 o -

Fig. 7. Depth temperature curve of TSS at a fixed length

As seen from the graph (Fig.7), depth tempera-
ture behavior of TSS has exponential nature, in
depth of TSS varies within 50°C.

Air temperature behavior in the channel in
depth at a fixed channel length under given condi-
tions is shown in Fig. 8.

As seen from the graph (Fig. 8), air temperature
behavior in the channel in depth has a logarithmic
character, by channel depth varies slightly within1-
2°C.

After analyzing the above data, one can draw
the following conclusion: temperature behavior of
TSS in depth and length has exponential nature, it
is more essential along the length than depth. Air
temperature behavior in the length and depth of the
channel varies insignificantly.

773 POy
.-‘
- ....
772.6 o
T2 . Ry
1y.,15772 2 +]

T2 307718 1
771.4

7717

Fig. 8. Air temperature curve in the depth
of the channel at a fixed length

Originality and practical value

Technical analysis shows that the proposed
method of estimating the temperature field distri-
bution of solid heat accumulator in different modes
is effective, technically feasible and allows deter-
mining the operation modes of the solid heat ac-
cumulator at the specified weight and dimensional
characteristics in the design stage of solid heat ac-
cumulators.

Conclusions

The method of calculation for temperature
fields of solid heat accumulators on charging / dis-
charging modes was proposed.
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MOJAEJIOBAHHSA TEMIIEPATYPHHUX I10JIIB
Y TBEPJOTIVIBHUX TEIIVIOBUX AKYMVYJIATOPAX

Merta. Ha nanuii 4ac OlHUM i3 MPIOPUTETHUX HAMPSMKIB €HEpro30epekeHHsI € €eKOHOMIsI BUTPAT Ha TEIUIONO-
CTa4yaHHs B IPOMHUCIIOBUX Ta JKUTJIOBUX OYAIBISIX 32 PaxyHOK 30epekeHol TeIroBol eHeprii B HiYHUH Yac 1 Biggayi
ii y nenni ronunu. EkoHoMiuHMH eekT mocsaraeTbes 3a paXyHOK pi3HHLI TapudiB Ha BapTICTh €IEKTPUYHOI eHepril
B JIGHHHH 1 HiYHUH yacu. OHUM i3 HAMOUIBII TTOIIMPEHNX THITIB IPUCTPOIB, SIKi JO3BOJISIOTH aKyMYJIIOBATH 1 Bia-
BaTH OTPHMAaHE TEIUIO, € TBEPJAOTUIbHI TEIUIOBI akyMysiTopu. OcHOBHa MeTa poboTH: 1) po3poOka MaTeMaTHIHOTO
3a0e3nedeH s Ul PO3paxyHKYy TEeMIIEpaTypHOIro MO IUIOCKOTO TBEPIOTUIFHOTO TEIUIOBOTO aKyMYyJATopa, LI
NIPALIOe 32 paXyHOK HAKOIMYEHHS TEIUIOBOI eHeprii B 00cs3i TeI0akyMyJIloIouoro Marepiany 6e3 ¢azoBoro nepe-
XO[y; 2) BU3HAUCHHS PO3MOLTY TeMIepaTypH B Horo oOcsrax Impu KOHBEKTHUBHIHN Terutonepenadi. Meroauka. s
JIOCATHEHHST METH JTOCTI/DKCHHS BHKOPHUCTaHI Teopis TeIulonepeaadi Ta iHTerpaibHe neperBopeHHs Jlammaca, Ha
OCHOBI SIKOTO BHIIIEHI 3a/1a4i BU3HAYCHHS TEMIIEPAaTypPHUX IOJIB Y KaHallaX TEIDIOBUX aKyMYIATOPIB, IO MArOTh
pizHi dopmu momepeyHoro mepepizy. PedyabTaTH. ABTOpaMH PO3pOoOJICHO METOAUKY PO3PaXyHKY Ta OTPUMAHO
PO3B'SI3KH I BU3HAUCHHS TEMIIEPATypHUX IIOJIB y KaHaJaX TBEPAOTUIBHOTO aKyMyJsTOpa B yMOBaX KOHBEKTHB-
HOTO TeruI000MiHy. JlocimkeHo TeMmepaTypHi OIS IO JOBXKHHI U 10 TOBIIKHI KaHauiB. [IpoBeneHo ekcriepuMen-
TaJIbHI JIOCIIDKEHHS Ha (Pi3MYHMX MOAeNsX i mpoMuciaoBoMy oOsanHanHi. HaykoBa noBm3Ha. Briepme 3anporio-
HOBaHO METOJMKY PO3paxyHKy TEMIIEpAaTYpHOTO TIOJIsi B KaHaiax Pi3HOTO IMONEPEevHOro Iepepisy TBEPAOTLIEHOTO
TEIUIOBOTO aKyMYyJISITOpa B PEXKMMax 3apsiiku 1 po3psiiku. Pe3ynbratu po3paxyHKiB MiATBEPIDKYIOTHCS eKCIIepuMe-
HTJIBHUMHM JIOCITIPKeHHAMY. [IpakTHYHA 3HAYMMIicTh. 3alIpOIIOHOBAaHA METOIMKA BUKOPUCTOBYETHCS IIPH MPOEK-
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TyBaHHI TBEPIAOTITBHUX TEIUIOBUX aKyMYJIATOPIB Pi3HOI HMOTYXXHOCTI; OpPraHi30BaHO cepiiiHe BUPOOHHUIITBO TETIO-
BHX aKyMYJIITOPiB Pi3HOI IOTYHOCTI.
Kniouosi croea: TBepIOTINBHAN TEIUIOBUH aKyMYJIATOD; TBEPIUHA aKyMYyITIOIOUNH MaTepiat
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MOJEJUPOBAHUE TEMIIEPATYPHbBIX HOJIEN
B TBEPJAOTEJIBHBIX TEIIJIOBBIX AKKYMVYJIATOPAX

Leas. B HacTosimee BpeMsi OTHUM M3 IIPUOPHUTETHBIX HAMPaBICHUI SHEPToCcOEPEeKEHNS SBIISETCS SKOHOMMS 3a-
TpaT Ha TEIUIOCHAO)KEHHE B ITPOMBIIUICHHBIX M JKWJIBIX 3/aHHUSAX 32 CUET 3allaCeHHON B HOYHOE BpPEMs TEIJIOBOH
SHEPTHUU U OTAAYH €€ B THEBHBIC Yachl. DKOHOMHYECKHN d(P(EKT mocTuraeTcs 3a c4eT pa3HUIlbl Tapu(oB HA CTOU-
MOCTb JJIEKTPHUYECKOI SHEPruM B JHEBHOE U HOYHOE BpeMsi. OHUM M3 Hauboliee PACIPOCTPAHEHHBIX THUIIOB YCT-
POMCTB, KOTOPBIE MO3BOJISIIOT aKKYMYJIUPOBATh M OTJAaBaTh MOJYYEHHOE TEIUIO, SIBJISIOTCS TBEPAOTENbHbIE TEIIO-
BbIe aKKyMyJSTOpbl. OCHOBHAs meib padoThl: 1) pa3paboTka MaTeMaTHYeCKOTO 0OecreueH s Uil pacyeTa TeMIle-
paTypHOro MoJis MIOCKOTO TBEPIOTEIHHOrO TEIUIOBOrO aKKyMYyJISITOpa, PA0OTAOLIErO 3a CUET HAKOIUICHUS TEIUIO-
BOMl SHeprud B O00BEeMe TEIUIOAKKYMYJIMPYIOIIErO0 Marepuaia 0e3 (a30BOro rmepexojia; 2) OINpelesieHUe
pacrpezeneHus TeMIeparypbl B ero o0beMax Npu KOHBEKTHBHOW Teruionepenade. Meroauka. J{iast 1ocTiKeHUs
LeJiei ucciej0BaHus UCIOIb30BaHbl TEOPHUs TEIUIONEpeaadyy U HHTerpajibHoe Ipeodpa3oBanue Jlamaca, Ha OCHOBE
KOTOPOT'O PEIICHBI 3a7a4y ONpeeeHUs] TEMIIEpaTypHBIX MOJIeH B KaHajlaX TEIUIOBBIX aKKyMYJSITOPOB, HMEIOLIUX
pasnuuHble (POPMBI IoTiepedHoro ceueHus. Pe3yabraTsl. ABTOpamu pa3zpaboTaHa METOJMKA pacdyeTa M MOJTydeHBI
peLIeHus JUIs ONIpeIeNIeHNs] TEMIIEPAaTYPHBIX TI0JIeH B KaHAJIaX TBEPAOTEIBHOI0 aKKyMYJISITOpa B YCIOBUSIX KOHBEK-
TUBHOTO TeruioodMeHa. MccnenoBansl TeMiiepaTypHbIe OIS 10 JUTMHE U 110 TONIIMHE KaHaoB. [IpoBeneHsl SKCIe-
pUMEHTANbHBIE HUCCICIOBAHHUS HAa (U3MYECKUX MOJENSAX M MPOMBIIUICHHOM 00opyaoBanuu. HayuHasi HOBH3HA.
BriepBbie mpeuiokeHa METOJHMKa pacueTa TeMIEepPaTypHOro IOJsl B KaHANaX Pa3jIM4yHOrO MOINEPEYHOr0 CEUCHUS
TBEPOTEIBHOIO TEIIOBOI'0 aKKyMYJISITOPa B PEXKUMAX 3apsIIKU U pa3psiaku. Pe3yabpTaTel pacyeToB NOATBEPKIAOT-
sl OKCIIEPUMEHTAIbHBIMU HcciienoBanusmMy. [lpakTndeckasi 3HaYMMOCTh. [IpeanoxeHHas METoIMKa UCIOIb3yeT-
Csl IPU MIPOGKTUPOBAHUH TBEP/IOTEIbHBIX TEIUIOBBIX aKKYMYJISTOPOB PA3IMYHON MOIIHOCTH; OPraHHU30BaHO CEpHii-
HO€ IIPOU3BOJCTBO TEILIOBBIX AKKYMYJIATOPOB Pa3IMYHON MOILIHOCTH.

Kniouegvie cnoea: TBepIOTENBHBIN TEIUIOBOI aKKyMYJIISITOP; TBEPbIH aKKYMYJIUPYIOLIHNA MaTepra
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