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GENERAL DESCRIPTION

ACTUALITY OF THE RESEARCH

Due to the technological and economic progrestenRepublic of Latvia it is
possible and necessary to pay more attention to piteeviding of the
microclimate in rooms.

Evaluating the potential of the providing the huityiggarameters and the basis
of the scientific research information in the Relpubf Latvia it is possible to
state that it has to be supplemented due to fotigweasons:

The building codes doe not contain enough dataubutr the quantitative
evaluation of the air humidity change processegh,kg/nih, etc.;

The methodology using at least the minimum of tedlable information from
the norm to calculate the change processes of wamidity has not been
worked out;

With the present amount of the data output it is passible to provide the
necessary calculations European union directive doergy efficiency in
buildings (energy labeling) if the air humidifyingr dehumidifying is
intended.

In the paper larger attention is paid to the pnobtd the humidity content in
the museums and historical buildings due to thetfeat in industrial buildings
the research of the process of air conditionindinanced by the private
capital, while the historical buildings mainly asevned by the state and the
research is done in campaigns, depending on thiableastate financing, the
present budgetary situation, and the activity efulers, and the microclimate
in these premises that determines the conservahceo unique artistic
property the loss of which may cause considerabéyen incalculable costs.

THE AIM OF THE RESEARCH

The aim of the promotion paper is a critical analysf the air conditioning
system solutions and the methods of humidity cdénimothe public and

industrial buildings with different air exchangentperature and humidity
regimes, evaluating the dynamics of the changesiofhumidity in the

processes of the humidifying and dehumidifying.

The following research tasks are advanced:

* To gather information about the methods eftihmidity control,



* To develop the principal control flow diagram ofthumidifier and
dehumidifier;

« To supplement the existing energy certification hodblogy of
buildings with the calculations of the air humiddiyange parameters.

SCIENTIFIC NOVELTY AND MAIN GOALS

A new humidity content change criteria is offerg¢lde range of the humidity
changes in a time unit. Developed a model for thdrol of the air humidifier
and dehumidifier, and capacity supervision usirgydfiered criteria.

The evaluation of the usage of the criteria inEhkdirectives about the energy
certification of the buildings in order to introdudt in the air conditioning
systems the operation of which results in changiegair humidity content.

Offered approach to use metrological informatiommidity content data
applying for air conditioning design, operation anchning analyzing and
prediction.

RESEARCH METHODOLOGY

In the experimental research that covered 6 indistnd public buildings the
data about the indoor and outdoor humidity contendifferent exploitation
regimes of the premises and air handling processa® measured and
collected to check the theoretical presumption akbe operation of the
criteria and the developed model of the controltled air humidifier and
dehumidifier. The research completely affirmed tlla¢ criteria and the
theoretical model operates also in the exploitabbthe systems in the years
cycle of outdoors clime changes

In the experiment completely new, before unknowterconnection between
the content of carbon dioxide and humidity contwahich exceptionally
brightly is seen in the case of low air humiditydasmall air exchange was
stated.

ADVANTAGES IN PRACTICE

It offers to supplement the building norm of thepRllic of Latvia in the
sphere of ventilation and air conditioning:

* To predict the exploitation of the system on €t climatology
data;



e To use a new, in the legislation of the Repuldic Latvia not
regulated human comfort influencing rate - mininadd maximal
permissible air humidity content and change dynamicfor the
system calculations and regulations.

The paper presents methodical base for the use btimidity content in the
engineering-technological calculations.

The air conditioning systems that used the resilithe work operates in the
following objects- Riga tobacco factory "Scandirsavitobacco” (realized in
2003), the major assembly hall of the UniversityLafvia (2004), in the office
of the newspaper "Diena" (2005), in the swimminglp@om at the Latvia
University of Agriculture (2006), in the ice-hockégll in Valmiera Olympic

centre (2006), and it is included in the proposdlghe reconstruction project
of the Dome Cathedral, Foreign Art museum, the Maosef Applied Art.

The results of the work are used in the study @nogne "Heat, gas and water
technology" in the Riga Technical University.

There are five publications about the research niermational scientific
literature, it was also reported in four internatibconferences.

STRUCTURE AND SCOPE OF WORK

The paper consists of three chapters and conckisidrere are 100 pages, 22
figures and bibliography that consist of 170 sosrcEhe summary does not
regard the bibliography.

The air conditioning is always connected with tlhidoor air exchange, which

implies many characteristics of the nature proesseganging temperature, air
humidity and the atmospheric pressure.

According to the air conditioning definition mented in legislation-

"automatically regulated process, which apart ftbmintensity of the outdoor
changes and indoor air pollution sustains the dBkarair quality in room or in
a part of the room" and the quality of the air+"@haracteristics (air content,
the concentration of dust and bacteria, temperatiglative humidity, air

speed), which affects human health or comfort”. Tealization of this

complex question requires the totality of actiomsl aechnological elements
that would:

» State the actual situation with technically avdgalmeasurements
according to the parameter or the group to be obed;

* Analyzes the situation;

» Make the decision about the further actions;

e Perform the necessary air conditioning process;



« Evaluate the influence of the chosen process uperguality of air in
the room.

1 ROOM HUMIDITY CONTROL METHODS

Parallel to the control methods of the tempera#ise the type of the humidity
control is stated according to the necessary inrtloen, the action of the air
handling to be realized microclimate, the measurgrakthe air parameter and
further processing options. According to the mitroate, rooms could be
classified:

1) Rooms in which the condensation of the water onrtioen enclosure
constructions or other surfaces could not be pe&thitFor example,
computer technology factories, data carrier's ass)i etc where the
condensate can appear as a result of rapid tempetange. Or in the
rooms with bioactive environment, where the condemsan cause the
development of mould, as well in the ice-hockeyaaravhere the
corrosion of metal constructions increases anddbesurface deforms
as a result of the condensate;

2) Rooms in which a definite diapason of the relatienidity has to be
assured.

According to the action of air handling to be pemied rooms could be
classified:

1) Decreasing of the air humidity - dehumidifying:
» air cooling below the dew point temperature;

» air drying with sorption methods.

2) Increasing of the air humidity- humidifying:

» supply air with water as overheated water steam;
» supply air with water as drops;
e evaporate water from an open, moist surface.

The names of the humidity control methods are bé&ttewn according to the
type of the measuring instrument:

1. Relative humidity method;

2. Dew point method;

3. Wet bulb temperature method;

4. Humidity content (water steam partial pressure)noet



1.1 The characteristics of the absorption and desption of a room
external enclosure

Air humidity changes in a room are caused not dmylythe air conditioning or

technological process but also the humidity exckarfgom external

constructions. As a result of that it is necesdarstate, prognosticate and
control the process as far as it is possible.

As air conditioning is seen as a continued prooebs;h normally lasts for a
whole year, the use of the research about stagiomperature and mass
(humidity) transfer of the room external enclosummder stationary

circumstances is limited, that is why non-statignaiircumstances are
examined in detail.

1.2 The practical experience of the air aditioning systems in
museums and historical buildings

In order to evaluate many processes, which to day self-evident it is
necessary to look back in the recent history asge8seign experience in the air
humidity control in the museums.

The majority of the works of art, historical buitdis are made of natural
materials and cohesive substances (from flora andaf), wood, leather, paper,
wool, bone, etc. The results of the last centugéearches about the reaction of
these items to the circumstances of changing htynhidd given a publicly better-
known denotation "optimal humidity level. The maimea of these
recommendations is that humidity cannot decreasewbthe minimal level,
which causes fragility, Assuring of the works of af natural materials and it
cannot increase to the level at which mould steotddevelop. Overall, the
recommendations agree that relative air humidirgllen the exposition halls for
the collections of mixed material has to be withinits between 30-70%. With
rare exceptions narrower limits between 50-60%artioned for such objects as
valuable furniture and paintings. In most casesahmimbers are not based on
detailed research about the characteristics ofralatmaterials preserved in
variously conditioned rooms, but from establishiagts in different museums
with small changes adjusting them to the concreteimstances of the outdoor
climate.

2 THE MODEL OF THE USE AND PROCESSING OF THE
DATA ABOUT AIR HUMIDITY CONTENT

In order to frame the model of the use of the dataitahio humidity content it is
necessary to collect, evaluate and summarize thgeraf the set point
parameters, which is based on normative scientibsearches, climate
measurements or other literature sources.



2.1 Parameters of the outdoor air

The data about the conelation between the maxiotdbor air temperature and
humidity content have to be used in the calculatiminthe maximal power of the
cooling and drying systems when insufficient powsemot allowed and the
necessary microclimate in the room is not mainthimethe amount of hours of
that situation has to be predicted.

2.2 Parameters of the indoor air

Normative:
The parameters of the indoor air could be statedrdimg to the functions of
the sinus curve or according to the following narms
1. The EU norm LVS EN 13788:
« humidity class according to the increase of theitityload from 1-4;
* indoor temperature is constant.
2. The EU norm in the development phase DIN EN 6502
* humidity class according to the increase of theiditynload from
normal to high;
* indoor temperature 20 and 25°C, with linear tramsiat the outdoor
temperature from 10-20°C.
Actual measurements at the objects
In the data processing it has to be observedheatesults in the range of the fog
saturated air temperature and humidity that is uttaee 100% saturation curve
has to be separated to evaluate the possible @rtbe measuring instruments
or calculations in the processes where such siimasi not possible from the
point of view of air handling.

2.3 Humidity content and comfort zones

In order to plainly depict and graphically evaluéte human comfort range a
term "comfort zone" is introduced. In various stams$ it is interpreted
differently. Engineer-technically it is more availa to depict it on the x-h
diagram where the comfort zone is delimited by thees of constant
temperatures (isotherms), constant relative huyni@igolines), and constant
humidity content (x). Fig. 2-1.
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2.4 The criteria of the change dynamics of huihity content

2.4.1. The definition of the criteria

Humidity content change dynamics (HCCD) - valuet tascribes humidity
content change in time range for one unit of tlyeaglrweight or volume unit.
2.4.2. Characteristic values and units of measurd the criteria

The units of measure of the criteria HCCD are amtifrom the units of
measure of humidity content and time, which areluseir conditioning, g/kg,
kg/kg, n/h, n/s and 1/s.



The possible combinations are presented in the @&Hl.

Tab 2-1 The units of measure for humidity contdr@nge dynamics

N, Humidity Time Chz?nge dynamics of humidity content
content {unit of measurement)
g g
1. s, h
ghe kg x s kg <k
k k
2, kefkg s, h g 1
kg x5 kg xh

2.4.3. Boundary values and limitations of theriteria

The boundary values are determined according tondeesure to be examined
or controlled, for example, the limits of the outda@ir are set according to
the measurements or the data of the constructiomatlogy norm.
Depending on the technological requirements boyndatues, are set as:
Circadian fluctuations and maximal values- for fystems where maximal
drying or humidifying loads are calculated or heygturacy humidity control
is needed.
Maximal values of a month- calculations of the gyeefficiency of the
system to predict the energy consumption evaludahiegnfluence of outdoor
air and the necessity of the change of air humidity
Whereas the humidity content cannot be used toctépiowing processes
which are connected with providing of humidity cemt in the room:

» Absorption/desorption of the external enclosure;

» Development of mould on the external enclosure.

2.4.4. The input data of the criteria and detemination of the values

As the data output can serve measured, calcula®saeed entities of the
following components of air handling and at the saime at least for one of
the air condition parameters, temperature, reldtivaidity, enthalpy:

« Humidity content of the outdoor aiiCk, ;
« Humidity content of the indoor air O
« Humidity content of the exhaust air €,

* Humidity content of the supply air - dpi .



Each of the entities mentioned above are used depgron the necessary
result, type of the action of the air handling &mellevel of automation.

If it is not possible to acquire and process digmformation about some of
the air humidity entities then the graphical methad to be used to determine
the values of the criteria where the available dat@ marked on the h-x
diagram supplementing the missing information ftoenclimatology data

If it is possible to work with digital informatiothere opens a wide range of
options for automatic calculation of the criteriadathe optimization of the
system operation, with values fixed in the databasewell as with values
acquired as a result of measurements.

To compile a fixed database of outdoor air humidityntent values first the
shortest time period for the possible criteria ¢ggahas to be set- a minute, an
hour, a circadian, a week, a month, etc., whatHerprocesses where the only
source of the air humidity changes is the outdogritahas to comply with
following equation Adoudoor < Gindoor » A Tno . In case of the time period is a
month the data given in LBN 003 in the table 9 banused when doing the
recalculation from the partial pressure of the wateam to the air humidity
content. In addition if the difference between tmonths exceeds permitted
value gradual correction has to be performed egeirthe days starting from the
end of that month counting to the beginning ofritnth and for the next month
counting ahead as it is showed in Figure 2-3
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2.4.5. The importance of the measurement accuwy and technical
possibilities
Each error is analyzed by the square root methaedoling to the standard
accuracy mentioned in the table 2-1 it is evidéat the highest accuracy is
showed by the dew point sensors. The amount ofeth& in the whole
range of the measurements is approximately 2%. @mer from the
measurements or the relative humidity - 5%- iseatbw at high humidity,
but it increases at low humidity below 35%. Theseybarities of the
measurements of relative humidity have to be tak#o account when
calculating humidity control and analyzing the @iem of the air
dehumidifying systems because decreasing the vel&umidity the error
acquires greater importance upon the results of mheasurement.
Investigating the errors from the measurementh@fviet bulb the increase
is observed if the humidity content is below 4gd{air.
Tab. 2-1 Standard and high accuracy measuringimstnt errors

Temperaturel Relative humidity Pressure
Standard g 5o 63% rel. humidity. 60,13 kPa
accuracy
High o 61% (0-90%)
accuracy 60.15°C 63% (90-100%) 60,13 kPa

For the instruments with standard accuracy showthentable the result of

the dew point method usually depends 15 more omde point error than

on the error of the pressure. For the wet bulb outhhe wet bulb error

usually has 2-5 times greater influence than dermtfometer and 15-60
times greater than that of the pressure. For tlagive humidity method the

error of the measure has 1-100 times greater infeeghan that of the dry
thermometer and 20- 150 times greater than thathef pressure. The
influence of the relative humidity transmitter upiye result can be stated in
low range of the relative humidity.

2.5 Structural control scheme of the humidifieand dehumidifier

Using the criteria of the humidity content changgnamic, has been
developed and approved on experimental field téstsstructural control
scheme of the humidifier and dehumidifier The cdiagy elements:

1. Data about the temperature and humidity whbalid be acquired by
the sensors in several ways:

e option A- air temperature, relative huityid and atmospheric
pressure;

e option B- air temperature ad humidity content;

* option C- air temperature and dew point temperature



» option D- air temperature and partial pressurthefvater steam.

If there is a necessity to acquire information alibe total power of humidity
change the air flow data should be taken paraielmass flow (calculated by
measuring capacity flow and multiplying it by agrity).

As an additional option for the rooms in which astant gas content and dust
concentration is maintained CO, ¢@nd dust parameters should be taken to
limit the exceed if they are advanced as higheoripy than humidity
parameters.

The information is processed by programmable psmreaccording to the
following algorithm:

* For the processes without humidity discharge the psint value is
compared to the humidity content of outdoor aierhaust air (for the
systems with recirculation) humidity control andtire case of negative
deviation humidifier is turned on but in case ofsifge deviation-
dehumidifier. Neutral or stand-by period when th@ansfer from
humidifying and dehumidifying processes takes placgated depending
on the requirements of humidity parameter mainte@ane., in the case
of constant humidity that corresponds to the mihirparmissible
deviation, in the case of limiting the minimal amaximal humidity that
corresponds to the value between the minimal andmad value.

» For the processes with humidity discharge in tlemothe regulation is
analogue to the previously described with the diffiee that additional
control of the feed-back takes place when the eogmp receiving the
signal turns on or off or increases power with tideday to check if there
are any humidity processes which corresponds vatirable effect and
thus could be used (e.g. In case of humidifying ffossible that partly the
room is humidified by the exhaled air and mechdrhcanidifying is not
necessary).

For the processes where additional requirementorsstant or set relative
humidity the starting signal before transmission th® humidity change
equipment has to be corrected by the help of theciel relative humidity
evaluation module that limits the relative humidigult acquired as a result of
the humidity regulation to the permissible restith@ room relative humidity.
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Humidity content change dynamics criteria is used aaditional module,
concluding in the line after the humidity contemgulation and relative
humidity correction modules, air conditioning syssefor which the dynamics of
the humidity change in the room are calculatedegulated. Using constant set
point value where analyze the dynamics of the hitynchange in the supply
air, to predict impermissible deviation of the rovatue.

2.6  Building energy certification, takingto account the humidity
changes in the rooms

As regarding the introduction of the energy condionpcertification wide
discussions about the supplementing the evaluatiberia for the buildings
takes place including also the quality parametérthe microclimate which are
connected with high energy consumption, the evalnaof the humidity
change could be used only for the buildings withaégnd precisely qualified
requirements for the humidity maintenance. Wheréaglling houses and
public buildings do not belong to this category.u$hthe inclusion of the
humidity change could be used for the buildings hwitechnological
requirements, i.e., museums, industrial buildirgygimming pools etc. that do
not belong to the group indicated in the EU dirextialthough they are
characterized by high energy consumption and thigerwpossibilities for
optimization. Hopefully the energetic comparing the buildings will be
promoted by initiative of the local governments,ncerns, professional
associations and private business in order to dsminunning costs of the
buildings.

It is offered to use the formula of the criteriastdndardized heat consumption
worked out by the scientists of Riga Technical @nsity for the energy
certification supplementing it with the humidityasige consumption of energy
and acquiring a new formula 2-1

G A M
Os = qapk Eﬂ + O 7 a + Oritr Vﬂ’ (2_1)

where
Qg - standardized heat consumption, kWhyear;
Owpk - Measured heating system consumption;

Okz - measured hot water system consumption;
Gg - degree days on standardized year;

G - degree days on actual year;
A - heated areg;



n - actual amount of tenants;

C - density of tenants, #tenant;

U st - standardized water quantity for humidifyikg/year;
U - measured water quantity for humidifying, kgfyea

Omitr- - Standardized or calculated water consumgbohumidifying,
kWh/kg.

q. = M xr,,,
mitr. 360(

(2-2)

where
M - humidifying hours for standardized year @&
Mg - humidifying hours for actual year, gh/kg/a;

riazy - Water evaporation heat, kJ/kg.

Fiay= 2495 - 2,36 (2-3)

where

t - air temperature, °C.
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3 EXPERIMENTAL RESEARCH

3.1  Public, historical building operation fun¢ion change and artworks
interaction

The task of the air conditioning systems in histribuilding would be to take
care of preserving the artistic property which e Regulation issued by the
Cabinet is limited in technically and financiallynfavorable diapason setting
narrow range of temperature and humidity changgeramhich practically is
difficult to evaluate and use for specific situagowhere for wooden statues
permissible air relative humidity fluctuation is W4thin 24 hours but at the same
time the range of fluctuation for the expositiom@ given. For example, Dome
Cathedral concert hall and the major assemblydfalthe University of Latvia
where artistic property is held are used as publens and store rooms at the
same time.

Evaluation of the measurements

Graphical summary of the requirements marking reguitemperature and
humidity range on X-axis and parameter for evatuna#ind its impact on Y-axis
permit evaluation of it for a definite object anghdmic adjusting of the climate
for the room.

The Figure 3-1 shows that examining just the teatpes range necessary for
wood only 2 degrees (19-18° C) are in the humanfodnidiapason. The
energy consumption for decreasing temperature nmayease while the
consumption for increasing temperature (heating)y ndecrease. The
calculation of the energy consumption is rathergarate because data about the
heating and cooling powers indoor and outdoor eesled.
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The published clime data is not sufficient becadseno provide enough
information about the relative humidity change bé ttemperature within 1
hour, but the average and maximal parameters afaweek, month. Due to the
previously mentioned reason the curves of the gnesgsumption in the graph
are shown relatively according to the amount ofeedpours.

3.2 Maximal permissible air humidity ontent and dehumidifier
operation in a conference hall of a public building
As the norm regulates the amount of outdoor aimaison the conference halls
with variable number of people are equipped with @nditioning system
according to the maximum number of people. Whetbaslaw does not
regulate the use of outdoor air to provide the tmatpre and relative humidity
thus recirculation is permissible. Recirculatioveg possibility to economize
energy sources in the preparation period. To opénair conditioning it is
necessary to balance preparation and human corefquirement regimes. The
analysis of air humidity and GQoarameters gives new possibilities for the
optimization of these regimes.
Indoor air humidity level and its changes are ingoar factors of the indoor air
qguality. The humidity of the room depends on thenkbmation of different
humidity sources, e.g., outdoor air exchange, gedyardering constructions and
outdoor air parameters. This paper deals withrifleence of the short-term (up
to 48 hours) absorption and desorption qualitieghef surfaces of external
constructions upon the prognostication of air ctiowing enginery operation
regimes.
Doing periodical measuring during the time perideew people were staying in
the rooms it was stated that humidity content ef itidoor air changed in the
range 2-3g/kg below outdoor air humidity. Humidihcrease above outdoor
air humidity was stated in the cases when the amoluthe outdoor air was
diminished to 8-10 fth pro person. Humidity change dynamics depends on
temperature change in the room. Knowing the spédueaemperature change
and humidity content in it is possible to predice tpossibility of exceeding
relative humidity in the room if the absorption Hegppened and the outdoor air
humidity continues to increase - measurement rar@b27 Fig 3-2.
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3.3  Constant air humidity content and humidifer operation in the store
room of industrial building
Air humidity is a very important factor for the dita of production and
operating costs in very many production processes.
The measurements were taken in the time periotingfdrom October 2002 till
May 2003. Control measurements, indoor air tempegagand relative humidity
parameters by indications from the control proceasd laboratory thermograph
"Lambrecht” are registered in tables.
For the data registration the control processothef ventilation unit "DDC"
(direct digital control), control processor the gnamme element of which "h,x
Modul" gives the possibility to calculate all aiordition parameters, i.e.,
enthalpy, absolute humidity, dew point temperatwef bulb temperature,
actual water steam partial pressure and air denbiyusing air relative
humidity and barometrical pressure measurements. cdmtrol processor is
freely programmable in "C-Bus" network. Updatingfall load (22 users) is
completed in 2 seconds.

Data analysis was done separately with MS Excgrarome.

Maintaining the temperature of the supply air +1,7the temperature of the
room was constantly within the limits of +21 °@ tihe outdoor temperature of
0°C, hereto the change was 1-2 K, at warmer carditithe temperature
increased to +24 to +26 °C and became stable. # passible to fix the
humidity precisely and fast enough, in additionthe neighboring room it was
possible to observe even 0,5 - 2 g/kg higher hugnadintent, which could be



explained by higher room temperature and humidifyphthe cut tobacco. The
momentum of the room temperature is minimal, 2e5, minutes because the
humidity content at projected air exchange 4-8 siper hour depends directly
on the supply air humidity.

4

4.1

Recommendations for the introduction to théuilding norms

Characterization of outdoor air parameters
To state humidity change maximum, analogue to the ifgeasystem
calculations, it is useful to summarize and publise data in LBN 003
"Climatology for Construction” in the following for:

Tab. 4-1 LBN 003 proposal to add outdoor air patarse

m

e

.. | Day Month
Nr. Parameter descriptig Significance/Use Significance/Use
Necessary Necessary
Absolute  humidit
1. content  maximur . .
and minimum 1:% C?;;g;rggg ?géi@nrg;xé?w To determine syste
parameters maximum efficiency
o Necessary -
2 Humidity content
' each hour To determine precise
efficiency and expenditure of |-
enerq'
Desirable Desirable
Average humidity
3. content . . )
To determine and prognosticaTo prognosticate averag
average expenditure of energy|expenditure of energy
The number of days Desirable Desirable
of humidifyin
season according
4, the humidity of the

room with 5% step
for the range from
30- 60%.

To determine and
prognosticate average
expenditure of energy

To prognosticate averag
expenditure of energy

e




4.2  Microclimate requirements for museums

To regulate humidity change maximum analogue toatheelative humidity

and temperature data, it is useful to summarizepabtish in the Regulations
issued by the Cabinet nr 311 354 "Regulations aNatibnal Museum funds”
summarized for following artistic properties:

Table 4-1 Enumeration of supplements for the Regula nr 354 issued by
the Cabinet of Ministers.

Parameter L L
Nr. descriptions Day/Topicality/Use Month/topicality/Use
Polychrome and wooden statue
Unpainted wood ar
1 Humidity content +/- 2 g/ month (to develop morg
fluctuation +-0,5 g/ 24h precise d|_V|S|on_proport|onaIIy tg
outdoor air humidity content and
set point value monthly changes.




CONCLUSIONS

1. A new criteria for humidity change dynamic- humyditontentchangge
diapason in a time unit- is offered. Using thearid amodel for thg
air humidifying and dehumidifying regulation aeéficiency control i
developed.

2. The use of the criteria for the introduction to Blgectives abouthe
energy certification of buildings to be applied fair conditioning
systems the operation of which regsuh air humidity content chan
is evaluated.

3. The access to the meteorological information, e af the databoult
air humidity for system design, exploitation andeigtion analyzing
are offered.

4, In the experimental research which coveredn@ustrial and publ
buildings data about indoor and outdoor air hurpidgntent indifferent
air handling equioment and room exploitation regimwere measurg
and summarized to test the theoretical presumpbot the operation
the criteria and developed model of laimidifying and dehumidifyin
control. As a result of the research it was compleaffirmed that th
developed criteria and modebuld operate also in the exploitation
the systems throughout the whole year's cycle dflanr climae
change.

5. During the experiment new, previously unknown cantio® betweel
the content of carbon dioxide and humidity contesais discovere
which is seen especially bright in low outdoor faumidity and sma
air exchange situation.

6. The paper provides methodical basis for the userdfumidityconten
in engineer technical calculations.

7. Supplement for the norm of the Republic of Latwathe sphere
ventilation and air conditioning is offered.

To prognosticate system exploitation on thasis of specifie
climatology data.
To use a human comfort influencing entity not rated in thg
legislation- minimal and maximal permissible ainhdity contentand itg
change dynamics for the system calculations.
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