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Helwac. We shall average the radiation fluwes cover the cvely £ec-—
Tion parallel to bases,considering the problem as a onedinensio-
ral, which corresponds exactly to the reality waen the core is of
a circular cylindrical form or has the form of a set of yArallel
walls (two-dimensional cases).

The equabion of the steady-state heat transfer witiin the
wall of the cell is:

) gy =0 o<z <1, (4)

oA #* 1 ’

the integral equation of the radiation c?nduction is

q(;) i(F) [i‘ i- ziqi]K&) [f” 1- E‘?jk/ (4 ;)_
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the boundary conditions are:

Lo)=t,, t)=t, B

where
i }—_% —;__Cg_.’.‘f—s—’- G‘—WI
L"‘7/-’-) H > COTI:‘V 2 d"ﬂ

X (5) k;(]-3§)- are the average coefficients of the cell

wall elements irradiancy by the top and bottom bases, respcectively;

K(/;_7/)=__a/kﬁﬂ?-7/) is a coefficient of a mutual irradiancy
o//f"']/ '
of the wall elements, which are at a distance of L% —‘7/ fron

each other; q% ’ <22 are the averaged densities of the resul-
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tingz radistion from the top and bottom bases, determined frcm the

equations:
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For the arbitrary form of the bases we shall approximave the
function K, (;) , depending upon the cell form and rapidi y
decaying with the increase of > , by the exponential relation-

ship: _ o
-2f2 | | |
k.(z)=4¢ =)(i<(/3-_7/)o/z, (5)
where JC = -Ll/;g- is :onondimensional geometric parameter. Fig. 2

gives the comparison of the accurate irradiancy coefficients aad
their first derivatives with those of computed from the equation
(5) for the circular cylin&icd core (f= H/D [!]) and for the
core in the form of a set of parallel walls (75:: ////27)) S

Using the equation (5) the integral equation (2) may be reduced
to the differential form: '
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and the relations (4) change to tae form:
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So the problcm 1s reduced to two differenticl equations of Jis
sceond order (1) and (6) with the boundary ccaditions (3) and (7)
and with the relations (8). Their linearization with respect Lo
t(>) -/ permits this colution to be obtained in the closed

form:
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direcction of The Z-axis of the cell as follows:

waere C2 iz Lne

upper one.

Using the solution. (9), we shall obbtain The expression for~ﬂe§§

in tne mondimensionsl form:
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v (655, |
depending on the temperature & and on the choracte
the cell JVCV , £, £, &, E&. .
With small effcct of radiation ( G << 7/
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and with small effect of heat conduction ( & >~ L )

S &: &s 3 .
Nz UYres = YC, 7 HE (13)
erf {4 % EorE,m €8, (4-F) 160 Hee
The expression (13) at £,=¢,=71 corrésvonds TO an opHToiil-
rmate soluvion of Vliaesov-Hotlel's provlem fref. 2/ ¢f reradiaticon

witnin the cylindrical duct, well agreed with the nurerical sclu-~
tion /ref. 1 and 2/, which corfirms the possibililty of used by us
exponential approximation {expressicn 5) of the configuration
factor.

Winen the emissivity of the cell well £=0 the effcctive
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neel vrascsifer is deterained by the sum of the ermprcacion: (145

_u38 __,_f_é___._/ S, o
JIQJCJ[-LI/J?H/‘[]L-* G—gl‘f'fa. f(_{ ;) ﬁ +/(; 7 F/f_lz (/’/)

a /x—n‘

he results of computabtion of JQGL} Teon T Lorrulid (L1}
El

cnd (18) et &E,=8,= £=0,8 are shown in £i7. 3 by the solid
and dotted curves. At &, €,77Q3% it eppearz possible bto coipute

incependealtliy the heat flux by radigction and neul conducilon ond
appiroximate effecltive heat transier from the ¢lemental formula
(14). This important circumsbance pernits the obtained sclution
to be used for the compubation cf the effective heat transrfer of
the core in veaxrious directions when the well of the cell is ol
nonuaiform thickness (honeycombs, fig. la) and whca the cell has
two cavities (fige 1d) and so oa. At certain conditvions ther
exists a form ¢f the core cells, with which the minimal ciflfective
heat transfer occurs at a specificd tenperature. In the czse of
= =0 fLrom the equation (14) we shall cbtair, for the cptinal

geometrical parameter :ﬁ s the expression:

o - EatE. &6 at /&> gﬁ;r&g‘ (15)

g.l 22_ IEL

With the absence of one of the sgitins for Lhe geructures shown

in fig. 1 the conception of the effective emiscsivity and absorptioz

-

capability is introduced. For this let us consider the temperglure

field and radiation conduction of the cylindrical cell (see fig.la)

at a given aveéraged density of the radiestion flow

H = .
Ci incidgent = Coln Qincident’ incident on the cell from above

and at a given temperature cf the bottom base 72 . The set of
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cquations, samilar to (1), (2) and (4) for & given casd, Li3:
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tic chell obtain an approximate solution of the iincorizced set
(18), (17) in the forn:
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The cowvity of the cell through the upper open base, we snoll
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Thuz the surface of the stirfened structure, consisted ¢l Ui onen
cgual cells, may be Tegerded as radigtive and cboowptive Cme nn

the ZLategral sense similarly To the grey swnface width Uho UCnntrom-

ture Ti aad with vthe effective emizsivilty & . . , depending
on the tempebature G acd characlberistics of bthe cell F , €,
&, (see fig. 4).

In the particular case when G =0, ©=¢g; The solutl
(20) permits the effective emissivity of tuhe isovhermal cavities
/ref. 4/ to be obtained. The comparison of the valuez £
oovtained numerically in the ref, 4 for the circular cylinder with
different values of ratlo L= ///D w_Ltn those of computzed fronm th

Tormula (20) et G =0 sy £=¢&E,=0J is glven ia the beble:

F 0525 055

n
I.._J
<
O
o

Cesf
from ref./4/ | 0,6569 | 0,7424 ; 0,804 | 0,533%L | 0,8355 % 0,3367

C err : 4 _
rom the for- | 0,6616 | 0,7449 | 0,8079 | 0,8272 | 0,8284( 0,284
uta (20)

=5




Jor toe pencral czzt ¢f the coxrugated core the probliom ol
ceternination of the effective therzel cheraciveristics of A
and Eeff recucss To the solution of the noniinear inberrcdilfic-
rential equavtlons of cne-cimensicnel sveady-cvabe best ol roclililie
on conductiozs expressed as (1) = (3), (16), (17), descriding Tho
heat transicr within the adjacent cavitics of the cove ccell, Zioam
in £ix. 1. Tac problem kas been solved in Tiplite giflcrcungcs o/
tre Uimcosymptotic method. The design equations Lo
Tion vhe vempersbures and the radiavion flwces cleneats c¢f the

ccll contour at the boundary conditicas of (3) sre as follown (fox

one of “be cavities)s

J+1 G Fo //9/ o !
m+,1_ = fmf (‘{ 5/[0)'/' FO/ZZM.,Z 21‘1 ma/( iz"mn’./. /z)mn/// 5
J

71 /_/ ZFO)'I"'[OK”-z wv‘! 2,,5”,,,(%4 -“/

. /.=m+2,”'3m+n-—j) L/Zl)
JrL J J G Fo v J
L =
“ v ern-/n (_/-3/‘-—0)7";-0{22[2* Zl’""”“) T 2niSimtl \/gf, e T 92/"**'/2
J- ‘ R .
f[;' = f_l > z'::-/) 2) MR ¥ m’ :.;'\/_: ZLL ’ l = m—fn-ﬁj-, e Ml
0 —/"’) Z .
SRR N
. - ad Y
%:g%tz{z: - LBl o) PlGenes-k)) @2)
g ‘ = Ew I

where

/Q? 1s a nondimensionci step of cciputation with tinmc;



%QQ}K) are configuration factor, determincd by the method of
stretched trecads;

r52rn,2A/ are the number of elements, by which the wall cind cag,
of the bases and the cell contour are devided recpectively,

After coming vo the steady-state condition the effective heat

conduction of the corrugated core is being coumputated by the for-

" mulas _
-RC”H { ___.—/ l’z/f“’z‘,. '7‘647 / g;/ (2‘5
_/)d' (A/_n)(fj z‘) /7///7;5—///70-/(, z ”m j) / 21 2, )

The results of the numerical solution, which are in a good argre
ment with The computation by the formula (11), are shown by the
dash-and-dot lines in fige 3 for the particular case of an ortho-

gonal corrusation.
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