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REVIEW OF THESIS

Subject Actuality

In view of the rapid pace of development and camsibn the range of materials
offered in the Baltic Sea States market there agasstions about certain materials suitability
for the construction in the climatic conditions tbe Baltic region. In particular, there are
discussions on the envelope of the new generafiight weight autoclaved aerated concrete
blocks with the volume weight 350-400 kg/drying process and their impact on the building
thermal properties.

To date there have been quite a lot of experinhesttalies on the outer walls of
autoclaved aerated concrete blocks with the volureight 500-700 kg/ff but mostly they
do not comply with the construction in the wet @il regime, which is specific to the Baltic
Sea region. In addition, carried out studies haetaken into account finishing layer effects
on the autoclaved aerated concrete walls thernwdegses. It can be concluded that the
above studies do not comply with the real situatitich is characterized by the construction
works for technological sequence. This means tisatg the former research data only a
partial picture of the flow of heat and moisturegration processes in the external walls made
of the new generation of autoclaved aerated comtiletks can be obtained.

Thesis Aim and Objectives
The given Doctoral Thesis aims to develop moistaorgration and heat flow
processes calculation model for the new generatioautoclaved aerated concrete blocks
external walls and carry out the proposed calaukathodel pilot test in the Baltic States
climate zone, taking into account practiced buidiechnologies.
In view of the already known and studied amouninédrmation there are specified
tasks to achieve this aim. To achieve the settlagrollowing tasks are to be decided:
1. The process of cross-migration of moisture and fi@a within the demarcated outer
wall construction of buildings and structures asely
2. Pilot studies on the migration of moisture andthiéaw processes in the new
generation autoclaved aerated concrete in exteraiégd under the Baltic Sea countries
climate regime.
Experimental data results processing, evaluatishisterpretation.
4. The development of the methodology of moistureratign and heat flux process in
the exterior walls made of autoclaved aerated @taecbased on fractal approach and

the diffusion in autoclaved aerated concrete.
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5. The development of the programs that simulatentigration of moisture and heat
flow processes in the external walls of autoclaaerhted concrete.
Calculation and analysis of results obtained u#iilegexperimentally received data.

7. The development of recommendations for the nexeggion of autoclaved aerated

concrete with the volume weight 350-400 kg/m? tréase utilization efficiency.

Scientific Novelty of Thesis

PhD Work aims to obtain results which will haveestific and practical applicability,
as well as provide answers to current issues celaiethe new generation of autoclaved
aerated concrete with the volume weight 350-400nkgised in exterior wall construction.
Equivalent to the research subject - the migrabmmoisture and heat flow processes,
building and structures construction and mainteeagaality improvement, based on the
experimental structure from the new generationigitlweight autoclaved aerated concrete
blocks with the volume weight 350-400 kg/m3 perfarmoe analysis results. During the
research the calculation model for a new genera#otoclaved aerated concrete block
exterior wall moisture migration and heat-flow ragi has been worked out.

With the wet material balanced state model, whiepethds on the ambient relative
humidity cyclically changing temperatures (day amght cycle), it is necessary to formulate
an unbalanced state of the modeling methodologytter new generation of autoclaved
aerated concrete blocks. In the present Doctorasifhthe new generation of autoclaved
aerated concrete structure is viewed as a "layesei]'where the layers are put one above the
other, and each of the "layers" corresponds toegispd pore size and layout. In this case,
the moister located in a specific "layer" with #raallest pores to surface and evaporate from
the material has to pass sequentially through leneet's” with bigger pores and, finally, move
through seamless connected pores and reach thesheté of the block. Thus, this "layer”
collection shows a defined set of structural spagkich is described by the structural
variables.

On the basis of pore size and layout of the nemegsdion of autoclaved aerated
concrete there is worked out the proposed migratibmoisture and heat flow process
calculation model. In view of the developed awweld aerated concrete thermal properties
calculation model adjustment options there can b&ioed quite accurate results, which
coincide with the experimentally obtained resulig. contrast with the developed computer
program one can simulate temperature distributiorthe new generation of autoclaved

aerated concrete thick walls, as well as moistuentent and physical state of
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moisture. This enables you to perform calculatifarsvarious building types depending on
different operating conditions.

Practical Value of Thesis

The main practical effect of the Doctoral Thesisthe experimental result of the
voluminous data base for the new generation of céaned aerated concrete thermal
properties in the Baltic Sea States climatic regirtteshould be noted that, while performing
the above described tasks, there has been acdhnesl significant specialties. First of all,
explored outer wall is made of a new generatioaubclaved aerated concrete blocks with
the volume weight 350-400 kgmvith a seam adhesive. Second, the experimenbéas
carried out in Tallinn, which is characteristic @fmoist climatic regime. And, thirdly, the
walls are set up with both internal and externaisfiing layers, what affects both the
temperature of the wall and the thermodynamic patars. Directly all three these factors
assign value to the experiments from practicaliapfpbn point of view.

The study results can be used to complement thedraBuilding Code LBN 002-01
"Building Envelope Heating." This will give a moaecurate insight into the aerated concrete
walls during the drying and heating processes, ittheerent construction of the Baltic
republics climate.

The results can be used by a real object techmcalitoring using non-destructive
testing methods. While the experimental resultsiokbd for different finishes and water
vapor resistance factor effects on the aeratedretmevalls during the drying process can be
successfully used for various thermal calculations.

Developed within the present Work computer progan be successfully used for
calculations of various thermal envelopes, mada okw generation of autoclaved aerated
concrete blocks.

In the Work interest assessment there are emptaizee main results of application
areas in which they can be successfully used:

e Practical importance - the voluminous data bas¢hi® new generation of autoclaved
aerated concrete exterior wall moisture migratiod &eat flow processes, and
developed proposals for changes in the Latviandgwgl Code LBN 002-01 "Building
Envelope Heat"

e Scientific role - developed and experimentallyyaw new generation of autoclaved
aerated concrete block exterior wall moisture ntigrea and heat flow regime

calculation model.



Pedagogical value - a lecture course on the extewall envelope thermal

characteristics of the supplement.

The Following Results Set For the Defense
e For the first time there have been obtained vohoms experimental data on the

migration of moisture and heat flow processes muntaraction in the external walls
made of the new generation autoclaved aerated etenddocks with the volume
weight 350-400 kg/rhin the Baltic States climate zone.

e There has been studied various finishes water rveggistance factor influence on
both the next generation of autoclaved aerated retamavalls drying process and
operating parameters.

e Moisture migration process in the relationshiphatitermal processes in the external
walls made of autoclaved aerated concrete blockis thie volume weight 350-400
kg/m® depending on the orientation of the facade has beslied.

e There has been created and experimentally prowedture migration and heat flow
processes calculation model for the new generatfoautoclaved aerated concrete
external walls.

e There have been developed proposals for changée ibatvian Building Code LBN
002-01 "Building Envelope Heating.

The Composition and Amount of Work

The Paper consists of five chapters, conclusiehtabliography.
Scope of Work: 130 pages, 52 Figures, 4 Tablédipgraphy containing 85 names.
The present Doctoral Thesis research findings Haeen reported and discussed in 5
international conferences:

e  4-g MexayHapoiHass Hay9HO - MpakTHdeckas KoHdepeHuus "OnbIT MPOU3BOJACTBA U
NpUMEHEeHHs suercroro OeToHa aBrokiaBHoro TeepaeHus” (Minsk, Belarus, May,
2006)

e 2-1 MexnyHapoJHas Hay4HO - IpakTh4eckas KoHdpepeHIHs “Sdenctsie OETOHBI U
CUJIMKATHBIN KHUPIIMY B COBPCMCHHOM CTPOHUTCIBCTBEC TCXHOJIOTHA ITPOU3BOACTBA,
ombiT ucnojip3oBanus” (Kiev, Ukraine, March, 2007)

e 48th RTU International Scientific Conference (&i@ctober, 2007)

e 11th International Conference, Heat Transfer, 2Q08llinn, Estonia, July 14-16,
2010)



e 1st Central European Symposium on Building Phy&8tracow, Poland, September
13-15, 2010)
Research problems and results are set out in licptibns (see p. 22)

CONTENT OF WORK

Chapter 1 summarizes the bibliographic sources of infornratmn the Thermal
processes, building envelope, existing studies;, tasults and challenges.

Experimentally the main patterns and mechanismseaf and moisture transfer of a
porous material are identified. Practical expargeehas shown that porous materials cannot
be separated from the moisture diffusion of heawfland heat and moisture flow processes
should be considered as an inseparable link. Tdrerethe moisture migration process
description of porous materials is used in methaus approaches, which are used in the heat
transfer process studies. It is necessary to tilaeeflow of heat and moisture migration
process in demarcated structures to reveal the meminlarities to be followed in the
construction perspectives for the optimal use @f mlew generation of autoclaved aerated

concrete.

Chapter 2 gives a theoretical basis of heat flow and moestuaigration processes in
autoclaved aerated concrete exterior wall enveldpes Chapter summarizes and analyzes
the autoclaved aerated concrete envelope constngcltieat and moisture regime calculation
method.

Heat flow and moisture migration processes in dated aerated concrete building
envelope issues are dealt with fairly extensivaty the technical scientific literature.
Particular attention in this Paper is on the celdtructures and sutures quality impacts on
the technological and thermal properties, in paldic the frost resistance of materials.

The main heat propagation mechanisms are three:

1. Heat transfer (heat is often transmitted to mh@lecules colliding by chaotic
thermal motion. Heat dissipation describes the ieoquation).

2. Convection (heat is transferred to the mass)floDescribed by Newton's law of
cooling.

3. Thermal radiation (heat is transferred in tbarf of electromagnetic radiation).
Described by Stephen-Bolcmana law.

By contrast moisture transfer processes in ponoaterials are distributed in a variety
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of different mechanisms: diffusion, thermo-diffusjobaro-diffusion, superficial diffusion,
moister flow, thermo-capillary flow, capillary trafer, and so on. It should be noted that not
all of the moisture transfer mechanisms represesigrificant proportion of the total water
flow in the material. At low moisture content nréétransfer is basically steam. In addition,
generally, the moisture transfer mechanism is siffo. In the diffusion process water vapors
in the air filling pores of the material from theea of high concentration to the area with low
humidity levels. As moisture transfer potentiah@opted moisture concentration in the pores
of a material.

The main role of the moisture transfer processrason is played by two factors:
first - moisture transfer potential appropriate ickowvith a gradient determining the intensity
of the process, and secondly - corresponding hiynidinsfer coefficient selection, which is
corrected for this potential and has sense in gopaysics. Nowadays experimental moisture
transfer studies, including the transfer coeffitidatermination, are reduced to the moisture
content and temperature field measurements.

Unbalanced thermodynamics allows studying the tam@smigration and heat flow
processes in the new generation of autoclaved emkredbncrete building envelope non-
stationary modes, which non-stationary degree @amHaracterized by the hysteresis loop
area. In addition, hysteresis loops can be createdbining different variables, such as
humidity and temperature or heat flow and heat aotidn coefficient of the effective value.

As one of the best known non-stationary matheralatinethods is the method
developed by K.F. Fokin, called a” sequential wgttmethod.” V.N. Bogoslovski introduced
relative humidity potential of the concept, whidhacacterizes not only material but also the
air humidity conditions. Currently this method scommended for the envelope material
moisture assessment. Today, envelope heat - mmistgime is calculated using the method
of potential moisture further developed By G. Perehozencev and S.V. Kornijenko. The
European Union countries majority of the calculatimethods consider as the main
mechanism of moisture transfer the water vapousliéin. As one of widely used nowadays in
the heat - moisture regime calculation methodsb@amentioned the model developed by the
scientist H.M. Kunzel, German Institute of BuildifRhysics. The proposed calculation
method describes moisture transfer in porous mgldnaterials as a flow of liquid water and
a vapor water flow. Recently, there has been algtideveloped reconstruction algorithms
transfer coefficient with the inverse method ofvewy the tasks. Estimates of the outgoing

data serve the measured temperature and moistlote iin the experiment material sample.
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Chapter 3 describes the experimental results of the thenpnatesses in the external
walls made of the new generation of autoclavedtedreoncrete blocks obtained during the
research.

Unlike previous experiments the studies in thes@né Thesis were carried out in the new
generation of autoclaved concrete blocks with thkime weight 350-400 kg/ffnexternal
walls thermal processes under the humid climatenredouilding conditions, which are
characteristic of the Baltic States region. Theeee created the facade fragments (Fig. 1) of
the aerated concrete blocks with the volume weigBB0 kg/ni buildings south and north
sides in which for about 2.5 years there were dsxbrmoisture migration and heat flow
processes. That wall was constructed using thek®lomoisture of which is similar to the
practical block moisture, and approximately oneryaféer the start of construction of the
building there were made up both the internal dred éxternal finishing layers. Building
indoor climate in the mode of living was kept incamance to customary standards of a
dwelling house, and all the measurement data ¢etleand stored on electronic media.

FAEIRIOICH
KERGE EHITADA

Figure 1. Wall fragment, formed from new generation of aldawed aerated concrete blocks

During the experiment, fixed-time conditions arensidered in fig. 2, where indoor
performance is marked with the symbol s, while gimbol v means parameters outside the
room.

Temperature indoors Temperature outdoors
O 240 150
° - 230 *—
G 23 —— ——
5 220 \“—%\x_x —%—ts, indoors o() 10,0 1
2 21,0 -
© g 4 — (4]
T 200 e e e et 7S, north S 59 a1, north
o 19,0 —s—Ts, south = :
£ 18,0 [ —o— 1V, south
3 o @ 004 : :
= 170 — I o \ 4 ., ., | |~ tv, outdoors
. . £ o W o o < 9
o 0 o o o2} < 0 O 504 =} =} (=} (=}
— Q =] =] Q Q Qo - I~ o~ ] o ©
~ N © o o o oo} o -~ N N -
o — N o~ ~ « I o
> -10,0
N
Measurement period Measurement period

Figure 2. A detailed description of the weather during tRpegiment
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Figure 2. A detailed description of the weather during tRpeximent

The heat flow was measured with help of device AINUE — 2290-8 with feeders
FQAO017C and FQAOQ019C. The surface temperature of lexfperimental walls was also
measured, using HOBO type logger. Performed waflasa temperature measurements are
gathered and displayed in Fig.3. Since the temperateflections of inner surface within a

year is not observable, only southern and northveait surface temperature difference is
plotted.

—e— Northern wall

—&— Southern wall

Temperature, C
=
© o o u o ¢
o O O
o O O
P ,
WS
]

Measurement period

Figure 3. Temperature of autoclaved aerated concrete wadtread surface

Performed heat flow measurements are gathered @played in Fig.4. While
analyzing the acquired experimental data, it cancbecluded that heat flow through
autoclaved aerated concrete wall is directly relatethe moisture distribution in the wall,
external wall surface temperature diferences atat sadiation.
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Figure 4. Heat flow through autoclaved aerated concrete wall

From the wall there were taken samples which husnidiet the European standard
EN 1353 methodic. The samples were taken from tidellempart of the wall with a step (wall
thickness) 50 mm. Under the requirements of thedstal the samples were weighed
immediately after their removal (wet basis) andmiediately upon removal from the drying
chamber, where they reached constant weight. Timplea were taken from both the south
and the north wall fragments eight times. Theltesre collected and displayed in fig.5.
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Figure 5. Moisture distribution in autoclaved aerated coremstternal wall thickness

Moisture distribution in southern and northern wal different, but both fronts
average humidity is very similar. This is explalngy two factors. The first is that about a
year later there was made the internal and extele@dration of the wall, which affected the
movement of moisture. The second factor is soléiviag which increased the south wall
surface temperature and contributed to the drynoggss to a greater extent than it occurred
in the northern wall.

Obtained experimental data allows drawing conolsi on autoclaved aerated
concrete walls thermal performance under condititmst are very close to the actual

building. As a result, there has been acquireddnsnsive measurement database, which
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provides a more complete picture of the autoclagedated concrete envelope thermal
characteristics of the Baltic Sea region-specifierating conditions.

To determine directly the impact of the externaldines on the moisture migration in
autoclaved aerated concrete external walls additiexperiment with 15 pairs of samples
with different finishes was fulfilled fig.6. Onef the prepared sample pairs was without
decoration, while the other sample pairs were wahous combinations of the finishing from
the company SAKRET materials - KAM, BG, CLR, GAMGPLH, silicate earth, silicate
paint, SBR2 and MRP2. Prepared samples were weiggiede finishing deposition and after
finishing deposition and dried four months undeiurel conditions. During the experiment, a
sample lost 0.64 kg from the original weight onrage and actually reached equilibrium
moisture in each of new generation of autoclavedtad concrete sample.

Figure 6. Autoclaved aerated concrete blocks samples wifiréifit finishes

Autoclaved aerated concrete block samples withedfit external finishes drying
dynamics is shown in the fig.7. The differencews®n the weight of the block of the
experiment at the beginning and at the end of thege@ment (moisture weight) was
compared and is presented in a logarithmic sdals. seen that the model drying process can
be reasonably well described by the graphs of tgomential functions. Basing on the
experimental results it can be concluded that ithisif material effect on the new generation
of autoclaved aerated concrete outer walls drynoggss is significant because the difference
between the sample without finishing (marked liaed with different Sakret finishing
combination drying time is approximately 2.5 timékhe analysis of different finishes
material combination effects on moisture migratiorthe experiment shows that it is not so
efficient because changes in the average sizeigmg0 per cent limit.
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Figure 7. Drying dynamics of the autoclaved aerated condrletek samples

with different finishes between the weighing times

From the experimental results, it can be conclutietl the external wall finishes are
preferably fulfilled after the first heating seaswith a finishing material which water vapor
permeability factor - p is equivalent to p valuetioé new generation of autoclaved aerated

concrete material.

Chapter 4 describes the heat flow and moisture migratiorcgge measurement model
presented by the Promotion Paper.

Calculation program is made on the basis of a ‘iaykr’ model material when every
its ‘layer’ locates volumetrically in one and thenge part of autoclaved aerated concrete.
Proposed model consists of three layers. First lsya joined open pore system that is filled
with humid air, can be taken as an external layet texchanges moisture with the
surrounding environment. In this layer moisturensfar processes takes place at the expense
of water vapour diffusion in the air and open povestilation, which are comparable in
impact. In the second layer moisture transfer (gseg takes place in straight connection with
the system of fine pores that are open only paltiyhis second layer moisture sorption and
desorption takes place according to sorption - igéem curve. Thus the second layer, which
consists of fine partly open, non-aerated poreesystwhile in equilibrium with moist air,
completing the first round of connected pores, dibbomidity in range from 3.5% to 6%.

The third layer in the model should be used foroapgrehensive description of
moisture transfer processes as in autoclaved detatecrete block moisture directly after its
production can reach up to 40% of the equilibriumisture content in excess of the depicted

border situation in the sorption - desorption cufMeis is special taking into account the time
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intervals that are significantly smaller than tlegaded concrete material drying out full time
(2 to 3 years). Conditionally the third layer cam tonsidered to consist of closed pores,
which are separated from the second layer of threspwith a solid substance layer. These
pores, partly filled in with the moisture after aciaved aerated concrete production, and then
transfer the moisture to the second layer pores avipeed that is proportional to the relative
humidity difference between the second and thel thyers

Autoclaved aerated concrete material elemental paoisture transfer process
equation system can be written as follows:

, . 1
ga)gz—Dgz(a)zo—a)z), if w;>0, %a)szo if w,=0 @)

ot

d d ; (2)
awz = _aws -Fo lDz1( P — P)

d o d (3)
a P, = D11% P _an P — Do (Py = Pro)

wheret — time, o, & ) — moisture content %D,,(T) — diffusion coefficient, between the
autoclaved aerated concrete 2nd and 3 ‘layesg (T — 2d layer final moisture content
(about 10%),m,(X) — moisture content %, [Pa] — the ratio which depends on the number
of open interconnected pores in autoclaved ae@rdrete material elemental paid,, (T)

— diffusion coefficient in the second layer of p®rep,,(@,,T) — saturated water vapour
pressure, attributable to non-aerated open pogefX) — saturated water vapour pressure
attributable to open connected (aerated) pofgsg(T) - diffusion coefficient in the open,
connected pores/, — velocity of air flow through the pores in theattion of the exposed

surface of the wallT (X) — temperature.

Without taking into account the complex and didives autoclaved aerated concrete
pore structure, siz€, X(T, ¢an be expressed as follows:

m (4)
P].O()?'T) = &plo—(-r)(ﬂjpu Klil = gpu Po ~ 6000:2) ’
@, m, g1
it K, ~02

where R = - universal gas constant),= 18 — molar weight of the water molecule, - water
density in the liquid statem,= 29 — molar weight of the airp, - air density, R, -

atmospheric pressureK, = 0.2- indicative amount of open interconnected pores in

autoclaved aerated concrete material elemental par
15



Moisture transfer equations (1) — (3) should bepsmented with a start and
boundary conditions and heat transfer equationawidig up heat transfer equations the heat
that arises from moister evaporation is not takea account. It is feasible considering the
fact that the autoclaved aerated concrete wallndryirocess takes place over several years,
while the temperature variation in wall thicknessdiminishing in a few days. However,
drawing up these equations, the enthalpy of melahgce should be taken into account,
because the speed in which the water turns intgmoeres into another state) is not limited to
moisture transfer velocity in autoclaved aerateaccete material pores.

Taking into account mentioned below, the heat tmnsquations for autoclaved
aerated concrete external walls can be writterolésas:

%q(T,a)) VLT, )V T] (5)
L(T,0)=L,+ L (T-T)+ Lo (6)
0 ,x<0 (7)

q(T, @) = (T -Ty)(% +9,0) +q,0P(T -Ty), D(X) = L x>0

where o = w, + @, - moisture content %q(T,®) - heat flux,L(T,® )- thermal conductivity,
T, - water freezing point@, L;, L,, ¢;, g, - coefficients of the linear approximation, but
g, - enthalpy of melting of ice.

Developed in the Promotion Work non-linear systdrequations (5) - (7) is different

from already existed linear heat flow equation syt in the fact that the proposed equations
can consider the fact that the boundary betweerefracand liquid moisture in autoclaved
aerated concrete material varies depending onutaoor temperature. In fact, it is possible
to simultaneously solve two equations for heat flthve pores of the concrete with moisture
in liquid and frozen state, as well as to take imtcount the fact that the boundary between
these physical states changes in space and timtwn, each of the above material layers can
be solved with linear heat flow equation answeshgrt time intervals. It should be noted
that each of the layers of material should be wgéulits own, different rate depending on the
liquid physical state, and the layer borders magetinto account both moister and ice-
melting effect.

On the basis of already known heat and moistunestea processes equations is
created a model in which an autoclaved aeratedretmexternal wall is dealt with as a
homogeneous structure made up of heterogeneousrasepkayers. Each of these
heterogeneous layers has different properties, wtiatermine the aerated pore structure and

16



the initial moisture of the material. Unlike preusly made exterior wall thermal properties
calculations models, in this case is used matetiaictural (internal) variable value that
estimates the above described material heterogerayer interaction in the light of separate

moisture migration processes in each layer.
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Figure 8. The temperature calculation during the 1st dag)(emd 10 days (bottom) after installing a blocklwa

Block initial temperature 2@, room temperature 23, the thickness of the block chosen - equal torBit The

calculation is fulfilled with Krank-Nicholson schenwith parameters@z 0.6, with a time step of 3600 seconds

and the step depth of 1.5 mm.
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Taking into account all of the proposed above, thedel for the calculation of
autoclaved aerated concrete external wall thermapesties can be regarded as analytically
empirical where are made analytical equations feeparate layer, while their interactions
(both in space and in time) is calculated withribenerical method.

Figure 8 shows aerated concrete block layers aggghiby a distance of 1 mm, the
there has been made the calculation during temperathange using indirect Krank-
Nicholson scheme application. The air temperabuitside can be made with a step function
- a step change in 1 hour, a step in solving headluction equation has been chosen equal to
1 second. There is calculated an error marginishedused by the initial temperature collapse

and almost completely disappears faster than imolis.

Drying Period, 2 years

External Wall Thicknes. 375 mn

Figure 9. Moisture distribution in autoclaved aerated cotermuter wall. On the x-axis there is the distance
from the inner to the outer surface of the walln Be y axis there is time from the outer wall domngion

time up to 2 years.
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It is worth noting that in Fig.8 at the bottomnt@rval from 15th to 16th hours) there
IS a constant temperature zone formation, a width5® mm. Temperature waves, taking
into account the phase and amplitude, can createtamsting area, which is not significant
in terms of use, because the issue does not apfettask solution.

Figure 9 shows the simulation results - the nooéstdistribution in the new
generation of autoclaved aerated concrete thickswalhe halftone image allows you to see
the space and moisture during the drying procesauttfclaved aerated concrete outer wall.
Brightness characterizes humidity, white - maximuisture, black - dry material.

The proposed calculation model considers autoclasechted concrete porous
properties in order to more accurately describe hbat transfer and moisture migration
processes in the new generation of autoclavedeakraincrete exterior walls in the building
envelope under various operating conditions. In ¢hkulation it is possible to consider
different diffusion processes in the outer walckmess, influence of climatic conditions, as
well as factors of the interaction between wallsrmyithe drying process.

Equations (1) - (7) and the relationsHi,(T), D,,(T), Dy (T), @0(T), py(®,,T),
L(T,w), c(T,w) make a complex nonlinear system of equationsdduatoe successfully used

in the forecast on the new generation of autoclaezdted concrete thermal processes both in
time and space, different functions in buildingsing a variety of decorative materials and

simulation of climatic conditions.

Chapter 5 summarizes the recommendations of research résulpsactical use.

The resulting experimental and modeling analysithe results led to the conclusion
that they are qualitatively and quantitatively cargble with each other. It is possible, using
the autoclaved aerated concrete thermal propemtiedel calculation adjustment options
developed by the present Thesis, to get a relgt@eturate result, which coincides with the
experimentally obtained results.

The developed computer program is applicable tmua stages of operation from the
autoclaved aerated concrete block constructionreaches equilibrium moisture. Throughout
this period it is possible to simulate the tempaeatdistribution in the new generation of
autoclaved aerated concrete thick walls, as welmagsture content and physical state of
moisture. It is possible to perform calculatioms farious types of buildings and living
guarters and storage facilities, as well as rooiitis igh moisture content.

Experimentally obtained results show that the mgeweration of autoclaved aerated
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concrete external walls weight of moisture (w, %}the Baltic countries climatic zone is the
range from 4 to 6%. Latvian Building Code LBN 002-states various construction
materials and insulation materials weight moistuve per cent while thermal inertia
calculating for the autoclaved aerated concretenztl2%. In view of the developed by the
Thesis results, LBN 002-01 for the new generatibmawioclaved aerated concrete with the
volume weight 350-400 kg/hwet weight w is 5%.

It is experimentally found that connection of tiewv generation of autoclaved aerated
concrete blocks for external walls single envelogih the adhesive does not support the so-
called "cold bridges" seams. Therefore, in wallsrtio technical calculations it is not
necessary to take into account the correction fattow, which is evaluated by joint effects
depending on the thermal conditions of work in adaace with the LBN 002-01.

It is recommended to start the construction oéeat walls from the new generation
of autoclaved aerated concrete in late spring. imQusummer autoclaved aerated concrete
walls dry quickly and at the time of autumn raire$dve the accession date the building has a
roof structure to cover the walls to sufficientisofect them from possible wetting. Until the
beginning of the first heating period the buildimgating system should be installed to allow
winter indoor temperature to be maintained in aitpMes mode. The autoclaved aerated
concrete walls still intensively drying in the fiflseating season, it is desirable not to make
external finishing. For the new generation of alaeed aerated concrete exterior wall
finishes should be used those materials in whickemapor resistance factar does not

exceed 15.

CONCLUSION
As a result of the Promotion Work the following maionclusions have been obtained:

1. There has been created and experimentally pranesture migration and heat flow
processes calculation model for the new generaifoautoclaved aerated concrete
external walls for the Baltic States region speadfperating conditions.

2. The proposed calculation model considers autoclaezdted concrete as a material
with the porous nature to enable the most acculateription of the heat and
moisture transfer processes in the external walicgires under various operating
conditions. While calculating it is possible toiesite separate diffusion processes in
the outer wall thickness, climatic conditions eté&e@as well as mutual interaction of

factors in external walls drying process.
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Autoclaved aerated concrete wall moisture momtprcan be made precisely by
cutting samples and weighing them. However, thestue sample curve, using
sensors FH 646-1, does not give accurate resuttseiimaterial humidity is above
10%.

. The external and internal finishes being made, chaved aerated concrete wall
drying process slows down, so it is recommendeds® external finish materials
with the water vapor resistance factorvalue close to the new generation of
autoclaved aerated concrete water vapor resisfanta ofu = 6.

Autoclaved aerated concrete exterior wall finislsd®uld be applied before the
second heating season, as the humidity from thesedlgpores has shifted almost
entirely to the semi-open pores and closed porgsdity do not come back anymore.
It is found experimentally that the connectiontioé new generation of autoclaved
aerated concrete blocks for external walls singleelpe with adhesive does not
support the so-called "cold bridges" seams. Theeefmaking thermodynamic
calculations of autoclaved aerated concrete waltls the volume weight <400 kgfn

it is not necessary to take into account the ctimedactorAA,,, which evaluates joint
effects of non-ventilated element according to LB)-01 Annex Table 2.
Experimentally obtained results show that the geweration of autoclaved aerated
concrete external walls moisture weight (w, %)ha Baltic countries climatic zone is
in the range from 4 to 6%. Supplement LBN 002-0inéx Table 5 with a new
position of autoclaved aerated concrete with thieme weight 350-400 kg/indry
weight, w, % value 5%.
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