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Summary

The thermal stability of room is influenced by thige of windows and their orientation
towards different points of the compass. Undes&rabimmer overheating can be prevented
by reducing the window size, suitable insulationadetter choice of glazing. The article
deals with the results of the surveying and sinmtadf a room with large glassed areas
and light external walls in summer.
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1 Introduction

Adequate microclimate conditions have to be guaehin living rooms and in rooms that
are used frequently and for longer periods. Theselitions have to be guaranteed in
winter and also in summer. The structure and nagefiom which it is constructed play a
big part in creating an ideal living environmenhelthermal comfort is often broken if we
use light external walls together with large glasaeas. One of the most important claims
ensuring thermal comfort is the thermal stabiliy tbe room and also the maximum
internal temperature in summer. The temperatuierobm should be stable; if it is indoor
temperature in point of time is in permitted limiBuilding materials used mainly for
boundary constructions such as external walls,sraofl windows, significantly influence
the thermal stability of room.

2 Characteristics of classified room environment
For the examination of indoor microclimate heatsiiy purpose we chose a room in

a building, which serves as a school and alsodsearch purposes. The room is used as
a staff workroom for 3 people without air conditilog. The facade with large glassed area
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is facing west. The measuring was carried outeptriod from 30. 6. 2006 to 10. 7. 2006.
During the measuring the room was used ordinarily.

The external wall of the investigated room is ligaluminium, prefabricated and
with large glassed areas. The floor is made fraeldtearing members on which there is
placed trapezoidal metal and reinforced concretelllthe rooms there are demountable
acoustic ceilings made of mineral boards. The fliwish is made of linoleum. Internal
partition walls are constructed from plasterbodidd with mineral insulation.

Fig. 1 Assessed building and detail of shielding element

3 Legislative requirements

Convenient microclimate conditions have to be gui@ed in living rooms and in rooms
that are determined for a permanent use. Thesdatmrsdhave to be guaranteed in winter
and also in summer. The conditions are expressgéitameters of indoor microclimate.

These parameters are:

= Operative temperature or internal dry resultantaerature (globe temperature)
= Speed of airflow in a room

= Relative internal air humidity

Thermal comfort impacts subjective well-being, xeldon factor and real labour
productivity more than unfavourable emissions antgen According to foreign studies
one-hundred-percent perform of doing light workatsthe temperature of 22 °C. At the
temperature of 27 °C the ability to produce fulltmu is about 25 % lower, at the
temperature of 30 °C it is only 50 % of the optimuithe thermal comfort is also
influenced by surface temperature of constructtbas create the space.

To ensure favourable rate of thermal losses cabgdhbwing and radiation there is
a so-called maximum allowed difference of interteahperature and surface temperature
of the room construction element. For residentialdings and office buildings there is an
acceptable value of the so-called summary temperaihis is the temperature that is
a summary of internal temperature and surface temtyre of the room elements. This
temperature cannot be over the required limit:

g +6, <51C, 6, ,<27rCand b, ., <27°C

si,m — i,max Si,max
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The acceptable values of microclimate conditionpedéeling on heat production of the
human body are determined in the law 523/2002 3. types of work are divided into
groups according to the total average energy experdv (W.m?) of the effective labour
time. The room environment of the aforementioneifling can be classified according to
demands of labour class | or class lla. The lalvathi the minimum of moving and total
average energy expenditure less than 80 Wisincluded in labour class I. This is
generally deskwork with light manual labour. Stamdivork and flat floor walking with
the total average energy expenditure ranging frdmW8m? to 105 W.n¥ is included in
labour class lla.

Tab. 1 Acceptable values of microclimate conditions

Average Operative Temperature (°C) Al =l Relative
Labour energy Speed Internal Air
Class expenditure | minimum | optimum | maximum (m 5-1) Humidity
M (W.m™) ' (%)
I <80 20 22+2 28 0,1-0,2 30-70
lla 81-105 18 20+ 2 27 0,1-0,2

Microclimate conditions of permanently used roonte also determined by edict
6/2003 Sh.

Tab. 2 Microclimate conditions according to edict 6/2008 S

Internal Dry Resultant Temperature

Kind of Room .
Summer Winter

Boardroom, classroom 245+15 22+20

CSN 730540 — 2 Thermal protection of buildings —-q&eements determines thermal
requirements of design and verification of buildingith requirement room environment
during use. According to building law these requieats ensure economic meet of basic
requirement of energy saving and thermal protection

The functional requirement of thermal stabilityasfoom meets with the conditions
of interior thermal comfort. Thermal stability deses thermal properties of a space in the
term of external conditions. A room has to ensure maximum rise of the interior
temperature in  sSUMMEND; max< Abimaxn Also the maximum interior temperature
0ai max< 0ai max,nhas to be ensured . Fulfilment of these requiresmenthe term of energy
savings should be secured by the structural desitijout use of air conditioning.

Tab. 3 Summer period requirements according to the sta@aN 730540-2

Maximum Rise of Interior Maximum Interior Temperature
Kind of Building Temperature in Summer in Summer
Ae ai,max,N [OC] eai,max,N [OC]
Nonproductive 5,0 27,0

4 Simulation and experimental measuring

Software B-Sim 2002 was used for calculating a &atmn of thermal property of an
internal environment. As input data for simulatiore used external temperatures and
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values of sun radiation that were measured in tbather station located in the Faculty of
civil engineering in Brno. The condition of a roomas simulated according to the data
taken, in order to compare results with values fexperimental measurement.

For the entire measuring the following equipmenswaed — universal measuring
stations ALMEMO 3290-8 and ALMEMO 2290-8 which wereonnected to
thermocouples T 683-2 NiCr-Ni, capacitance detectéid A 646-1 (temperature and air
moisture), anemometer MT A450 20MA and dry resultamperature thermometer.

1.7 - 10.7.2006
measured values
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Fig. 2 History of internal and external temperatures gaimg measuring
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Fig. 3 The maximum rise of the interior temperature

657



CESB 07 PRAGUE Conference
Session: Poster

1.7 - 10.7.2006

Simulation
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Fig. 4 History of internal and external temperatures gaioe simulation

1.7 - 10.7.2006
Simulation - sun blinds
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Fig. 5 History of internal and external temperatures gaioe simulation.
Sun blinds are used all time

5 Conclusions

Simulation results by software B-Sim 2002 correspom the measured values. Slight
differences are the cause of room use scheduléwahaentilation and manual positioning
of external sunblinds that cannot be unambiguouaken in account by simulation
process. If there is force ventilation in the ro@amd sensor controlled positioning of
sunblinds, it is possible to simulate internal raiimate by B-Sim and to design the
building in a better way. All rooms in this buildirshould fulfil the conditions of thermal
comfort all year round. It is necessary to desigsoecalled intelligent building and to
operate its systems by integrated operation systems

It is important to provide the possibility of opgrg heating, ventilation and shading
systems on the basis of heat insulating and stgpageerties of the building, changing
operating conditions and climatic effect and replatatic operation of energy demanding
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systems by controlled systems. These systems &dabptimise energy use depending
on properties and use of the building. The conlighly affects internal comfort and
energy savings, even if it is an indispensable sticapital expenditure.
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