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Vysledky projektu riesia problém interakcie medzi prenosom tepla, vzduchu a vody
v stavebnych konStrukcidch a medzi vonkaj$im a vniitornym prostredim.

Podpisom zaverec¢nej karty rieSitel’ vyjadruje svoj stihlas ku zverejneniu udajov v nej uvedenych.

Podpis riesitela: .........

D 721011 1 1 R




Charakteristika vysledkov

[Eviden¢né islo: APVT-51-030704 |

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - slovensky:

Vysledky rieSenia projektu sa tykaju nasledujtcich zakladnych problémov komplexného prenosu tepla, vzduchu a vody
v budovach: 1. modelovania, 2. experimentalneho overovania, 3. okrajovych podmienok. V rdmci 1. tlohy bol
vytvoreny integrovany simulaény model prenosu tepla, vzduchu a vody v budove, zaloZzeny na spriahnuti numerickych
programov pre simulacie prenosu v budovach s numerickymi programami pre simulacie prenosu v obalovych
konstrukciach budov. Vysledkom vyvoja je komplexny model prenosu tepla, vzduchu a vody v budove, predpokladajuci
lokalne modelovanie vnitornych sucinitel'ov prestupu, vo forme podrobnych a zjednoduSenych verzii. V ramci 2. ulohy
boli realizované medzilaboratorne porovnavacie merania stcinitel'a difiizie vodnej pary a sorpcnej krivky materialov
obsahujucich chemicky viazant vodu. Boli ur¢ené a analyzované izotermy sorpcie a desorpcie vodnej pary a dusika pre
vybrané materidly, z hladiska moznosti ich modelovania pomocou jestvujucich teoretickych modelov. Spravnost
modelov bola overovana analyzou dynamického vlhkostného spravania stavebnych materidlov. Bola roz§irena databaza
komplexnych materidlovych parametrov, potrebnych pre simulacné programy tepelnovlhkostného spravania budov. Pre
overovanie numericky simulovanych lokalnych hodndt sucinitel'ov prestupu tepla konvekciou bola vyvinuta fotoopticka
metdda merania teplotnych gradientov v medznej vrstve vzduchu v blizkosti povrchu, zaloZzena na vyuziti merania
odklonu laserového luca. V ramci 3. tlohy bola riesena problematika urcenia koeficienta vetrom hnaného dazd’a, bola
analyzovana medzna vrstva pri obtekani vonkajSich povrchov objektov z hladiska vztahu medzi lokdlnym smerom
prudenia a intenzitou hnaného dazd’a. Laboratérne boli stanovené pohltivosti vetrom hnaného dazd’a pre rozne stavebné
materialy. Na ziklade analyzy dlhodobych merani boli urené charakteristické chody intenzity vymeny vzduchu
a produkcie vodnej pary v bytovych domoch. Bol identifikovany extrémny klimaticky referencny pre rok pre
Bratislavu, na zaklade ktorého bol overeny synteticky fererencny rok na baze dennych klimatickych tidajov.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

The results of the project solution concern the following basic tasks of a complex heat, air and moisture transport. in
buildings: 1. modelling, 2. experimental verification, 3. boundary conditions. Within 1st task the integrated simulation
model of heat, air and moisture transfer in buildings was developed. The model is based on a coupling of the numerical
programmes for simulation of transport in buildings with the numerical programmes for simulation of transfer in
envelope structures. The complex model of the heat, air and moisture transfer in buildings, considering a local surface
transfer modelling, in the form of detailed and simplified versions is the main result of the task. Within 2nd task the
benchmarking measurements the water vapour diffusion coefficient and sorption isotherms of the materials, containing
the chemically bounded water were performed. The water and nitrogen sorption and desorption isotherms of selected
materials were determined an analysed form the aspect of possibility of their modelling by existing theoretical models.
The adequacy of the modelling was verified by the analysis of dynamic moisture performence of building materials.
The database of complex material parameters necessary for the simulation of hygrothermal performance of buildings
was extended. For verification the local surface heat transfer coefficients simulated by numerical methods the photo-
optical method of measurements of temperature gradients in the near surface air boundary layer, based on the utilisation
of laser beam deviation was developed. Within 3rd task the problems of wind driven rain coefficient determination
were solved, the boundary layer at the flows around external building surfaces form the aspect of the relationship
between local flow direction and driven rain intensity was analysed. The driven rain absorption coefficients for various
building materials were determined by laboratory measurements. From the long-term measurements analysis the
characteristic courses of air change rate and water vapour production in apartment buildings were determined. The
extremal climatic reference year for Bratislava was identified and used in the verification of a synthetic reference year
on the basis of daily data.
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