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Abstract. Investigation of concrete ceramic is very important for understanding of humidity migration into
the porous media according to classical behavior of sorption isotherms or retention and drainage curves. It is good
known [1] that behavior of sorption curve according to experimental data [2] is reminds the well known Type IV
sorption isotherms described by [4]. Also it was demonstrated in work [1] how the structural parameters of porous
body can be obtained according to drainage or retention curves. The main purpose of this work refers to calculation
of diffusion properties of water vapor component of gas mixture in the porous sample of concrete like composite
ceramic under condition that results [2,3] for distribution of water saturation corresponding to the pore saturation
by liquid at isothermal condition is known from experimental or computer simulation data. This method, refers to
inverse mathematical problem, is first defined by the works of Liu and Simpson [5-7] and classified as ill-posed
problem that is, their solution does not satisfy the general requirements of existence, uniqueness and stability
under small changes of the input data [8]. The inverse method has been used with success to determine the thermal
conductivity in heat conduction problem by Chen [9] or Yeung and Lan [10]. Since the governing equations for
heat conduction and moisture diffusion are similar, it is only natural to use the same procedure to investigate the
diffusion coefficients in the moisture resorption or desorption process of the alveolar concrete ceramic.
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We are considering porous body as three component media which consist of porous skeleton as solid phase,
non adsorbed free water and two component gas mixture of water vapor and dry air into porous space of hard
skeleton. According to local averaging method [13] at this assumption we can review [11,12] the concentration
of water vapor in porous media as function of liquid pore saturation by liquid via relation

C, = dp(1 —ny)ps, 1)

where p¢ = p,M,,/RTandp, = ¢@p,(T)are the density and partial pressure of water vapor into the gas phase,

here p,s(T) is the saturated water vapor pressure as function only thermodynamic temperature and ¢is the
relative humidity of dry air in porous sample.

We assume that the pore saturation by liquid [12]ny, = nw (@, T)is depends only from relative humidity
and thermodynamic temperature. So in general we may represents of the water vapor concentration in the form
of relation

G =G (ﬂw) =Gy ((P, T)-

Under isothermal conditions we may collect necessary relation [5,6] for resolving of one dimensional
inverse problem in the terms of water vapor concentration as component of gas mixture in the such way:

I. Diffusion equation

ac,(zt) 8 aCy,(z,t)
=5 (PG DR 0 <z < by @
I1. Boundary conditions
M = 0(z=0,t > 0) ®
D(Cy; ¢,T)acva—(zz’t) =a(C? —C,).(z=h,t >0;
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I11. Initial conditions
c,=C? (0<z< ht=0). (4)

May be considered as far as possible two possibilities: 1. C; %" > C, is the desorption case; 2. C;" < C,

is the sorption case, Wherequv is the concentration of water vapor into ambient environment, Clis the
corresponding to initial concentration at the zero time moment. The desorption case is considered in this work.

.The main idea in the introduced by the works [5-7] inverse method is into searching or reproduction of
diffusion coefficient into equations (2-4) and consist of in the resolution of differential equation (2) numerically
by the usage of finite difference method. The experimental data was obtained form the works [3] for the classical
building material as alveolar concrete ceramic. The experimental or numerical results have been determined in the
porous cylindrical sample of height h = 0.01[m]with averaged porosity ¢ = 0.70 and tortuosity factort =
4under averaged constant temperature T = 301.5(K). The external environment outside sample was supported
through constants room temperature Ty, = 320.15[K] and normal ambient P; = 101325[Pa]atmospheric
pressure. For numerical simulation in the work [3] on the upper surface it was suggested to put the constant mass
a = 0.015[m/c] and heat (8 = 15[W /(m?K)]) transfer coefficients by the mentioned numbers under ideal
(¢ = 0]z — o0) drying conditions, where z is the vertical abscissa coordinate.

The numerical resolving of inverse diffusion model (2-4) due to computer simulation data [3] is depicted on
the Fig.1 below.
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Fig.1.Averaged over time or coordinate diffusion coefficients into porous sample. Here D,and D, is averaged over
time and coordinate diffusion coefficients into porous cylindrical sample.

Conclusions. Only averaged macroscopic quantities of diffusion coefficients have meaning into
macroscopic (2-4) diffusion equations. There is also interesting effect into limitation of diffusion coefficient value
near small values of liquid saturation which corresponds to existing of the lover limit of humidity into pores due
to starting of adsorption process or existing residual saturation [1] in form of adsorbed water. The change of
sign is not fully justified into averaged quantities of diffusion coefficients but may corresponds to opposite action
of suction and gravity effects.
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Jnist po3BHTKY (YHKIIOHAJBHHX CHCTEM, TAKHX SK CEHCOPH, aKyCTHYHI Ta ONTHYHI
MPUCTPOT, BUKOPUCTOBYIOTHCSI MaTepiaid 3 ONTUMI30BAaHMMHU JHHAMIYHUMH BIIACTUBOCTSIMU
[1]. Teopis KOHAEHCOBAHKMX CEPEIOBHIIL JOIIOMArae BU3HAUNTH, SIK MaTepiai Oyae BecTr cede
B YMOBAaX BUCOKHX YacTOT a00 IIBUKUX KOJIHBAHb, IO BAXKIIUBO JUIS 3a0€3MeYeHHs HaliIHHOCTI
1 eEeKTUBHOCTI pOOOTH TaAKUX CHUCTEM.

Teopis konaencoanux cepenopuill (TKC) € BaxIMBUM IHCTPYMEHTOM JJII PO3YMIHHS Ta
MOJENOBaHHS (pI3UYHUX BIACTHBOCTEW MaTepiajiB, [0 BUKOPUCTOBYIOTHCS B PI3HOMAHITHUX
GyHKIIOHATBPHUX cUcTeMax. BoHa 103Bojsie NeTalbHO BUBYATH B3a€MOJI0 MaTepialiB 13
30BHIIIHIM CEPEJOBUIINEM, 30KpeMa, iXHI0O peakilil0 Ha 3MIHM TeMmIepaTypHu, MeXaHIuHi
HAaBaHTAXXCHHS, €JeKTpU4yHI Ta MarHitHi mousa. lle oco0nmBO akTyanbHO MIsi PO3POOKHU
MaTepiajiB Al TEXHIYHUX CUCTEM, JI€ TOYHICTh IPOTHO3YBAHHS IXHBOT OBEIIHKU MPH PI3HUX
30BHIIIHIX BIUIMBAaX € KJIOYOBOIO ISl 3a0e3reueHHs e()EeKTUBHOCTI Ta HAJIMHOCTI TaKHX
cucteM [2].

3apasxu TKC MosxHa cTBOprOBaTH MaTeMaTUYHI MOJIENI, SIK1 JOTIOMArarTh rnepe10aunTH,
AK Marepianu OyayTh pearyBaTH Ha 3MIHM HaBKOJUIIHBOTO CEPENOBHUINA, IO JI03BOJISE
ONTUMI3YBAaTH iXHI XapakTepUCTUKU [UIsI KOHKPETHUX 3acTocyBaHb. Hampuknan, s
1’ €30€NEeKTPUYHUX 200 MarHiTOENEeKTPUYHUX MaTepialiB Ba)KIIMBO MAaTH TOYHE YSBICHHS PO
TXHIO MOBEIIHKY MPH BIUIMBI 30BHILIHIX MOJIB, IO JJO3BOJSIE PO3pOOIIATH OUTBII YYTJIMBI Ta
edeKTUBHI CEHCOPHU a00 BUKOHABYI1 MEXaHi13MU. BUBUEHHS ITUX BJIACTUBOCTEH € BAXKITUBUM JUJISI
CTBOPEHHS MaTepialliB, IKi MOKYTh 3MIHIOBATH CBOT XapaKTEPUCTHKH 3AJIEKHO Bijl 30BHIIIHIX
3MiH, HANpUKIAJ, MaTepialiB JUid CEHCOPHUX TEXHOJOrIH, IO pearyloTh Ha MeXaHIuH1
KOJIMBAHHS, 3MIHH TeMIIepaTypy YH eNEeKTPUYHI BILTUBU.
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