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Abstract: The study is devoted to the issue of mathematical modeling of effective heat transfer in a blood clot
wall, which is a structural element of passive solar heating of buildings. The problem of optimization the geometry
of the transparent partition wall of the Thrombus, partially absorbing and transmitting solar energy, is considered

in the work. The air temperature in the air layer is selected as the optimization objective function. A mathematical
model for optimizing the wall thickness of a transparent partition, at which the maximum air temperature in the
gap is reached, is built in the work. The model was constructed using the equations of thermal balance, the
Bouguer-Lambert-Beer lawlaw, and the necessary and sufficient conditions for the extremum of the objective
function. The determining ratios take into account the processes of convective and radiant heat transfer. The nu-
merical calculation method is implemented using the implicit differentiation method and the Newton iterative
method. The optimal values of the wall thickness of a transparent partition, at which the maximum value of the air
temperature in the wall layer of the Thrombus is reached, as well as the corresponding temperatures of the partition
and the surface of a massive wall coated with a phase transition material, are obtained based on the constructed
mathematical model. The constructed graphical dependences of the air temperature in the gap on the wall thickness
of the transparent partition clearly demonstrate the presence of a maximum of the objective function. The optimal
values of the wall thickness of the transparent partition and the air temperature in the interlayer decrease with
increasing absorption coefficient of the glass partition material according to the results of numerical experiments.

The constructed mathematical model and numerical calculation method will make it possible to increase the effi-
ciency of heat transfer in the Thrombus wall by reducing heat energy losses when choosing the optimal thickness

of the glass partition.

Keywords: Trombe wall, system of passive heating, solar radiation, convective heat exchange,
radiant heat exchange, optimization, implicit differentiation

MATEMATHYECKAS MOJEJIb ONTUMHN3AIIUN TOJIHINHBI
CTEHKU ITPO3PAYHOU HEPETI'OPOAKHU B CUCTEME
TEIIJIOOBMEHA CTEHBI TPOMBA

HU.K. Anopuanoe, C.A. Kocmukoes, E.K. Yenypnoesa
WNHCTUTYT MaIlIMHOBEACHUS U MeTaLTypruu JlansHeBocTouHOro oTaeneHus Poccuiickoii akagemun Hayk Denepals-
HOT'O TOCYZapCTBEHHOTO OHO[PKETHOTO YUpekIeHHs Hayku XabapoBckoro deaepabHOr0 UCCIeI0BaTeIbCKOIO LICHTpa
JaneHeBocTOUHOTO OTAENeHus Poccuiickoil akanemun Hayk, r. Komcomonbsck-Ha-Amype, POCCHU A

Annotanusi: ViccrenoBanue mocBsIIEHO BOMPOCY MATEMATHIECKOr0 MOJICTHPOBaHUs 3((HEKTUBHOTO TEILIONE-
penoca B creHe Tpomba, peICTaBIsoNIeH CO00i KOHCTPYKTHBHBIN 3JIEMEHT MACCUBHOTO COJTHEYHOTO OTOTLICHUS
3manuii. B pabGorte paccmarpuBaeTcs mpoGiieMa ONTHMH3AIHM TEOMETPHH MPO3PAUYHON MEPErOPOIKHA CTEHBI
TpombGa, YaCTHYHO MOTJIOIIAOIIEH U TIPOITY CKAIOIIEH COTHEYHYI0 SHEPTHIO. B KauecTBe 1esieBoi pyHKIMN ONITH-
MU3aIM{ BEIOpaHa TeMIiepaTypa BO3Iyxa B BO3AYIIHO# mpocioiike. [locTpoeHa MaTeMaTideckast MOJIENb OITH-
MU3AIMH TOJIIHHBI CTCHKH TPO3PAYHON TIEPETOPOIKH, TIPH KOTOPOH JTOCTHTaeTCsl MAKCHMANbHAsT TeMIIepaTypa
BO3/yXa B 3a30pe. [locTpoeHre MOIEH TIPOBOAMIIOCH C UCIIONB30BAHWEM YPaBHEHHUH TETIOBOTO Oaanca, 3aKoHa
byrepa-Jlam6epra-bepa, HCOOXOIUMOT0 U TOCTATOYHOTO YCIIOBHI SKCTpeMyMa IiesieBoi (yHKuu. Onpenessto-
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1€ COOTHOIICHHUS yUUTHIBAIOT IIPOIIECCH KOHBEKTUBHOTO M JIy4YHCTOTO TeTIoo0MeHa. UnclieHHas MeToiuKa pac-
YyeTa pealn30BaHa C MCIIOIb30BaHUEM METOa HessBHOTO MU (epeHInpoBaHs 1 UTEPAlMOHHOTO MeToaa Heto-
ToHa. Ha oCHOBaHMH MOCTPOEHHOH MaTEMaTHYECKOW MOJENH IOJy4eHbl ONTHMAlIbHbIE 3HAYEHHs TOJIIMHBI
CTEHKH ITPO3PAYHOMN MEPETOPOJKH, ITPH KOTOPBIX JOCTHIAETCS MAKCHMAIBHOE 3HAUEHUE TEMIIEPATypPhl BO3yXa B
npocioiike creHsl TpoM0a, a Tak’ke COOTBETCTBYIOIIHME 3HAUCHUSI TEMIIEPATYP NEPErOPOAKH M OBEPXHOCTH Mac-
CHBHOM CTEHBI C MOKPHITHEM M3 MaTepHaia ¢ (a3oBbIM nepexonoM. IlocTpoeHHble rpaduyeckrue 3aBUCHMOCTH
TeMIepaTypbl BO3LyXa B MPOCIOIKE OT TOJIIMHBI CTEHKH MPO3PAYHOI MEePEropoIKH HATJISTHO JEMOHCTPUPYIOT
HallMuhe Makcumyma reneBoi GyHkuuu. CoriacHo pe3ysibTaTtaM YHCICHHBIX SKCIIEPUMEHTOB NPHU yBEIHMYCHUH
k03¢ dHIIMEeHTa NOTJIOIEHHs MaTepHalla CTEKISIHHON MeperopoKH, ONTHMANIbHbIE 3HAYCHUS! TOJIINHBI €€ CTEHKH
U TeMIIepaTypsl BO3ayXa B Ipociolike ymeHblatoTcs. [locTtpoeHHas MaTemaTnyeckas MOJEIb M YUCJIEHHAs Me-
TOJIMIKA PacyueTa MO3BOJIAT MOBBICHTE () (PEKTHBHOCTH TeIlIoNepeHoca B creHe Tpomoba 3a cueT CHIKEHUS T0Teph
TETJIOBOW SHEPTHH MPH BHIOOPE ONTUMAIBHON TOJIINHBI CTEKJITHHON IEPETOPOIKH.

KaroueBsble ciioBa: creHa Tpomba, CHCTEMBI TTACCHBHOTO OTOILICHHS, COTHEYHOE U3ITyUYCHHE,
KOHBEKTHBHBIHN TETIOOOMEH, TyYHCTHIA TEIII000MEH, ONITUMH3AIH, HeIBHOE TU(PepeHIIMPOBAHNE

1. INTRODUCTION

Today, research on the use of heat exchange sys-
tems based on renewable energy sources is be-
coming increasingly common in civil and struc-
tural engineering. One such system is the Trombe
wall, which operates by accumulating solar en-
ergy. The operating principle of this system is as
follows: the flow of solar radiation, passing
through a transparent partition, is absorbed by a
solid wall, which is coated with a dark coating of
a phase-change material. The absorbed thermal
energy is then transferred to the air space be-
tween the transparent partition and the solid wall
[1-3]. In practice, the Trombe wall is used as a
source of passive heating in the design of resi-
dential structures.

In recent years, various approaches to optimizing
the Trombe wall have become widespread, re-
flected primarily in foreign studies. The most
comprehensive discussion of modern trends in
Trombe wall optimization is provided in [4]. In
addition, the main optimization issues addressed
in the study of heat transfer in a Trombe wall
should be noted: the choice of coatings and
phase-change materials that ensure the best heat
transfer in the Trombe wall [5, 6]; modeling the
operating conditions of the Trombe wall to en-
sure optimal thermal comfort [7]; reducing en-
ergy consumption and heat losses in the Trombe
wall [8, 9]; optimizing the geometry and intro-
ducing new design solutions in the Trombe wall
[10, 11]; developing software to control the heat
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transfer process in the Trombe wall [12, 13]. Ac-
cording to the conducted analysis, most of the
studied Trombe wall optimization problems are
solved by trying out various configurations using
either numerical methods, in particular the finite
element method, or with the help of full-scale ex-
periments. A few works are devoted to mathe-
matical modeling of heat transfer in the Trombe
wall, in particular the works [3, 14]. Some issues
related to improving thermal efficiency in con-
struction, as well as the use of phase-change ma-
terials, are discussed in [15-20].

One unexplored issue remains the mathematical
modeling of the optimal thickness of the trans-
parent partition in a Trombe wall. Today, a wide
variety of glass blocks, double-glazed windows
are used as transparent partitions in Trombe
walls, each with varying degrees of light trans-
mittance, which affects the amount of solar en-
ergy absorbed by the transparent partition. The
challenge of optimizing the thickness of the
transparent partition stems from the fact that, on
the one hand, it acts as a thermal barrier: the
thicker the transparent partition wall, the more
light it absorbs, and the higher its temperature.
On the other hand, as the thickness of the trans-
parent partition wall increases, the intensity of
solar radiation transmitted through the partition
and incident on the solid wall with a phase-
change material coating decreases. Since one of
the main functions of a Trombe wall is to heat the
air in the air gap between the transparent partition
and the solid wall, the development of a mathe-
matical model for optimizing the thickness of the
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transparent partition, ensuring the maximum air
temperature in the air gap of the Trombe wall, is
relevant.

When conducting mathematical modeling of the
optimal wall thickness of a transparent partition
in the heat transfer system of a Trombe wall, we
will use the following assumptions:

— the boundary surfaces of the transparent par-
tition and the solid wall are flat, the width of the
air gap and the thickness of the transparent parti-
tion are constant,

— the intensity of solar radiation incident on the
Trombe wall is constant over the period of time
under consideration,

— the reflection of solar radiation on the outer
surface of the transparent partition is negligible,
— the boundary surfaces of the transparent par-
tition and the solid wall are isothermal in the
studied region,

— the air temperature and the heat transfer coef-
ficient on the outer surface of the transparent par-
tition remain constant over the studied period of
time,

— the air temperature field in the studied region
of the air gap is uniform,

— the temperature of the outer surface of the
solid wall with a coating made of a phase-change
material does not exceed the melting point of the
material,

— heat transfer through the solid wall with a
coating made of a phase-change material is ex-
cluded.

2. METHODS

Let us consider the heat balance equations for a

transparent partition, air in the air gap and a solid

wall with a coating made of a phase-change ma-
terial [3]:

Qi — Qg = cgpgs (10 - T7), (1)

Q:ir = Qair = CairpairbS(Ta(i? - Ta(i?«))» (2)

Qi1 — O = curmw (T - T), (3)

where le, Qg — the amounts of heat supplied to

and removed from the transparent partition,
QS Qir — the amounts of heat supplied to and
removed from the air in the air gap, Qg Quy —
the amounts of heat supplied to and removed
from the massive wall with a coating made of
phase-change material, cgj, C,jr, Cw1 — the specific
heat capacities of the transparent partition, air in
the duct, and phase-change material, pgj, pair —
the densities of the transparent partition, air in the
duct, m,,; — the mass of the phase-change mate-
rial, § — the thickness of the transparent partition,

b — the width of the air duct, T, T2, T 9 — the

gl » “air’
initial temperatures of the transparent partition,

air in the duct, and phase-change material,
T(T) T(T)

gl ’ “air’
partition, air in the channel, material with a phase
transition after time T.
We will describe the attenuation of the luminous
flux when light radiation passes through the wall
of a transparent partition based on the Bouguer-
Lambert-Beer law:

TVE,TI) — temperatures of the transparent

I =1I,e"s,

(4)

where I — the intensity of the light flux incident

on the transparent partition, I — the intensity of
the light flux passed through the transparent par-
tition, L — the absorption coefficient of the me-
dium.

Heat supply and removal (Fig. 1) is ensured by
radiant and convective heat exchange, taking into
account the relationship (4):

Qf = Io(1—e™)St+ o) (T(T) — Tg(f)) St+

air
+¢0 ((Tv(v?)4 - (Tg(f))4) ST,
Qg = €0 ((Tg(f))4 - Tout4) St+
+ag (TS = Tour) ST,
Qe = (T} = T )5,

Quir = o(gl (T(T) — Tg(lr)) ST,

air
QY = I,e "5,
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Q1 = €0 ((Tv(v‘l))4 - (T;f)f) St+

© (®
e (T = T )st,
where To(a — the outside air temperature, ag, ag

— the heat transfer coefficients on the boundary

Tair

I

inner and outer surfaces of the transparent parti-
tion, a,; — the heat transfer coefficient on the sur-
face of a massive wall with a coating made of a
phase-change material, S — the area of the surface
under study, ¢ is the effective emissivity, o — the
Stefan-Boltzmann constant.

0 MO

Figure 1. Diagram of the heat exchange process in the Trombe wall (qg° , qg1¥, Qi

rad rad rad

— specific

radiant heat flux on the outer and inner surfaces of the transparent partition and on the surface of

con con con

the massive wall; qgi” , qg1y, qui — specific convective heat flux on the outer and inner surfaces
of the transparent partition and on the surface of the massive wall)

When constructing the optimization model, we
will consider an unconstrained optimization
problem. The objective function will be the air
temperature in the air gap between the transpar-
ent partition and the solid wall coated with a
phase-change material, and the optimization var-
iable will be the wall thickness of the transparent
partition. Thus, the mathematical formulation of
the air optimization problem in the gap, taking
into account heat balance equations (1) —(3) and
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the Bouguer-Lambert-Beer law, will take the

form:
(O]
7;;"_ T;;
@, (8

(5 TH6), TP (8)) » max, (5)

T(6), T (6), TS (8)) = 0, (6)

> fair

, (TS (8), T (6), T (8)) =0, (7)

» Tair

5 (8,75 (6)

» fwl

TP @), 1) =0, (8)
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where ®; = cgpg8 (T — T5”) = Io(1 -
e ")t —¢0 ((Tvg)y - (Tg(f))4) T+
+eo (1) = (152) ) e+

t+ag (10 - 10) T = oy (T - T3 %

out air

(DZ = Cairpairb(T(T) - T(O)) -

air air

— 0y (TVSTI) - T(T))‘t + o (T(T) - Tg(lT )) T,

air air

5 = cimaa(TS — TS ) — loe W5t +

4 4
+e0 ((Tvg)) — (Tg(f)) )S‘L‘
+ (TS — T )st.
To find the optimal value for the transparent par-
tition wall thickness, we use the necessary extre-
mum condition: F9Ty;./88|5=5+ = 0, where 8" —
the optimal value for the transparent partition
wall thickness. According to the system of equa-
tions (5) — (8), the air temperature in the air gap
is not explicitly expressed in terms of the wall

thickness. Therefore, we use the implicit
differentiation method:
do; 09, N GLONNGY
ds 08 = 0Ty, 08
0d, 0T, 0d, dT,
+ 1 wl 1 gl, (9)
0T, 06 ~ 0Ty 06
db, 00, 0P, 0Ty,
ds 98  OT,, 06
09, aT, 0d, aT,
+ 2 wl 2 gl' (10)
0T,y 08 0Ty 08
dP; 003 0P; 0Ty,
ds 98 = 0T, 08
05 9T, 0d; aT,
+ 3 wl 3 gll (11)
0Ty 08 0Ty 08

Solving the system of equations (9) — (11) taking
into account the conditions:

aTair/08|5=8* = 0 and dd)l/dS = O,
d‘bz/d& = O,dq)s/dS = O,

according to equations (6) — (8), and excluding
dTy1/08, 0Tg /98, we move on to the equation

for 6 = 6":

@, (5* T@(s*),Tv(v?(s*),T;P(s*)) =0, (12)

> fair

where

o 0Dy 0D, 0Dy /OD;

4 P ©)

08 gt 08/ 9T}

0b, 0D, 9D, ;0D
570 " 5r@ 570/ 57@ )

gl wl gl wl

D, 0b; /0D,

/ ( oD,
6) 6) o
Ty 987 ar |/ \oTy

0D, 9D, acb3>
C or(@ 4r (D @ )
0T,y 0Ty 0T,

wl

09,/065 = cupg (T — TSV -

3
—pl e ™M, (')d)l/OTvE,Tl) = —450(TVE,T1)) T,
3
chl/aTg(f) = cgpgd + 8eo (Tg(lt)) T+

+(ag + o) T, 6<1>2/6TVE,T1) = —0y T,
(v _
aq)z/aTng = —ang,

3
00, /0T = —4es (1) S,

3
66133/6va,11) = CyMy + 480(va,?) St+

+oy ST,  0D3/08 = ulye MST.

Thus, the optimization problem is reduced to
solving the system of equations (6) — (8), (12) for
6 = §". We introduce the vector of unknown pa-

rameters: X = {8 T(T) T(T) T(T)}. To calculate

’ Tair’ “wl T gl
the system of nonlinear equations, we use New-
ton's iterative method, then the linearized system
of equations (6) — (8), (12) will take the form:

4

0D, (x*
%Ax}‘“ +@;(x*) =0,i =14,
j=1 J

k+1 _ Ao k+1 k
X7 = A 4 xp

(13)
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where k — the iteration number.
The condition for the termination of the iterative

process can be represented as: max|x‘-’"Irl -
1<j<4

x}‘| < Ag, where Ae — the specified accuracy of
the numerical calculation.
The solution to the system of linear equations

(13) will be the values:
8", Tow (87, Toy (8%, Ty (8%), at which the air

temperature in the air gap reaches the optimal
value:

air

air

max TV (5 ) vafl) (8), Tg(lt) (5)) =

In order to estimate the obtained optimal value to
the maximum, we will use the sufficient condi-
tion for the extremum 02T,;./08%|s=5+ < 0. By
solving the system of equations (9) —(11), we ob-
tain an equation for finding 9T,;./d8in implicit
form:

D (5 T2 (®), T3 (6), T (5)) =0, (14)

» fair
where

ad, aTY

air

T 57® a5

alr

od, aTY /o,
T s )/ oo
air wl

b, O0d; db; /0D
+ _ 3 3 .

ot otV orP/ oty

gl wl gl wl

00, (995 0%, T\ /9%
orV\ 96 oT® 098 |/ o1V

oD, aﬂﬁ]/(mz D, 9D, 6CI>3>
PGS ©® 40 4@ @ )’
oT." 08 T, 9T,y aT,”/ oT,,;

air
oD, , 0D,
— = —T,———= = —0,|ST
() gl® (t wl° b
aa%ir air
2
aT(T) = CairPairb + (awl + O(jg—l)‘c'

air

o,
25

9D, (66133
)
aT,y \ 98

q)5=
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We introduce the notation Ta(i?' = (')T;i? /08. To
check the sufficient condition for the extremum
to be maximal, we use the implicit differentiation
method. Then, taking into account that

d®ds/dd = 0, we obtain an equation for calculat-
ing 97" /96:

air
dds oT

or'D" 08

alr ( )

T

GloN aTgl
™

aTgl 06

oD,
28

dde AT,
orY 08

=0, (15)

where
®
_ <ac1>3 L 9% GY
®
95 " o1 98

L 9%; 6Tg(f)>/ oD,

oryY 98 ) [ ot
_[o®, (6(133 , 0% OT;;))/ IDs
[\ @ ot )] gy

ad, aTY

air

ar™® 08

alr

(66132 b, 0D, aq>3)
®  47@ 40 (D
orY oty or("/ ot ]

Ty
95

™
aTgl

The solution to equation (15) for 6 = &" is
02T, /08%|5=5+. Due to nonlinearity, the nu-
merical solution to equation (15) can be found
using Newton's method, similar to the system of
equations (13).

To establish the dependence of the temperature
T(T) T(T)

change: T/, T, , Tg(lT )with a change in 6, we
consider the numerical solution of the system of
equations (6) - (8) with a vector of unknown pa-

T () T ™ T (™

rameters X = { air > Twi » Tl } for a given set of

values of the thickness of the transparent parti-
tion 8 ={§;},l =1,n. Applying Newton's
method for the numerical solution of the system
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of equations (6) - (8), we obtain the following it-
erative scheme for a fixed value of the partition
thickness § = §;,1 = 1, n:

= 0, (x*, 8,)

0x; Ax}‘+1 + ®;(x¥,8) =0, (16)

The condition for the termination of the iterative

process: max |x}c+1 — x}‘| < Ae. The initial ap-
1<j<3

proximations of the sought temperatures in the it-
erative processes (13) and (16) will be deter-
mined by the given values at the initial moment

of time: T(O) T(O) Tg(lo).

air ? “wl

3. RESULTS

Based on the constructed mathematical models,
we will carry out a numerical calculation using
the mathematical package Mathcad 15.0 with the
following input data: u = 1,05, I, = 350 W/m?,
t=300s, 0=25,67-10"8W/(M?-K*), €=
0,3, ag =8 W/(m* - K),
23 W/(m?-K), oy =8 W/(m?:K), ¢y =
3000 J/(kg - K), cg =840 J/(kg K), Cr =

a;l ==

1005 J/(kg-K), S=1m? b=0,1m, m,, =
7,2Kkg, pair = 1,5 kg/m?, pg = 2500 kg/m?,

To) =293K, T =293K T =293K,
7 = 288K, Ae = 0,01.

out
We will consider a glass partition as a transparent
partition. We will conduct a series of calculations
for various values of the glass absorption coeffi-
cient: 4 = W, 1, = 5y, 3 = 10y, gy = 20p. We
will take the initial approximation of the optimal
glass wall thickness in the iterative process (13)
as 8° = 1 mm.
According to the numerical solution of the opti-
mization problem (5) — (8) for different values of
the absorption coefficient of the glass, the fol-
lowing optimal values were obtained, presented
in Table 1.
To estimate the temperature changes of the
glass partition, the air in the air gap, and the
surface of a solid wall coated with a phase-
change material for various values of a given
set of glass  partition  thicknesses:
0={2,4,...,12,15,25,50, ...,100} mm, numeri-
cal solutions of the system of equations (6)—(8)
were obtained. Graphical dependences of the
change in the desired temperatures on the glass
partition thickness are presented in Fig. 2.

Table 1. Results of calculating the optimal parameters in problem (5) — (8)

Absorption coefficient, Optimal parameters
w(w,i =14 8", mm Tjir °C T, ° (P
W =u 53,89 21,96 24,23 19,80
u, = 5u 23,04 21,76 23,96 19,68
Hy, = 10p 15,87 21,67 23,78 19,66
Hy, = 20pn 10,93 21,58 23,55 19,69
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Figure 2. Dependence of the temperatures of a solid wall (1), air in the air gap (2), glass partition
(3) on the thickness of the glass partition with absorption coefficients:

t = W (a), py = 5u(b), puz = 10u (c), py = 20u (d)

4. DISCUSSION

According to the results presented in Table 1, opti-
mal values for the glass partition thickness were ob-
tained for achieving the maximum air temperature
in the Trombe wall air gap, as well as the corre-
sponding temperatures of the glass partition and the
surface of the solid wall coated with a phase-
change material. As the glass partition's absorption
coefficient increases, the optimal thickness and the
maximum air temperature in the Trombe wall air
gap decrease.

The graphical dependencies presented in Figure
2 clearly demonstrate the presence of a maximum
on the curve of the air temperature in the Trombe

Volume 22, Issue 1, 2026

wall air gap as a function of the glass partition
thickness. Moreover, the optimal values in the
graphs in Figure 2 correspond to the values ob-
tained in Table 1, confirming the accuracy of the
numerical calculations performed according to
the constructed mathematical model. Based on
the results presented in Figure 2, it can be con-
cluded that as the thickness of the transparent
partition increases, the air temperature in the air
gap initially increases, then reaches a maximum
value, and then decreases; With an increase in the
absorption coefficient of the glass partition, all
other things being equal, the maximum point on
the curve of the dependence for the air tempera-
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ture in the air gap shifts “to the left”, i.e. the op-
timal values of the thickness of the transparent
partition are achieved at smaller values.

5. CONCLUSION

This paper develops a mathematical model for cal-
culating the optimal wall thickness of a transparent
partition in a Trombe wall, achieving the maximum
air temperature in the air gap between a solid wall
coated with a phase-change material and the trans-
parent partition. The mathematical model takes
into account heat balance conditions for convective
and radiative heat transfer, as well as the Bouguer-
Lambert-Beer law. The numerical solution to the
optimization problem was constructed using the
implicit differentiation method and Newton's itera-
tive method. Numerical experiments yielded opti-
mal temperatures for the glass partition, the air in
the air gap, and the surface of the solid wall coated
with a phase-change material. These temperatures
were also plotted as a function of the wall thickness
of the transparent partition in the Trombe wall. Ac-
cording to the obtained results, as the absorption
coefficient of the glass partition used as a transpar-
ent partition in the Trombe wall increases, the opti-
mal wall thickness and the maximum air tempera-
ture in the air gap decrease. It should be noted that
in practice, a transparent partition can be a single-
chamber glass unit with an effective thickness of 25
mm. A transparent partition can also be a glass
block with an effective thickness ranging from 75
mm to 100 mm.
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