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Abstract. The purpose of offered research is creation okethod of an estimation of annual power consumpbipn
the central systems of air-conditioning (SAC), takinto account possibility of modern computers. Heeeloped
method is directed on definition of expenses ofrtia and electric energy, and water during a ygahb SAC tak-
ing into account their work at various period oy ded optimization of the scheme of treatment wéat air on the
basis of minimization of power inputs. On chair kieg and Ventilation MSUCE the universal program datcula-

tion on the computer of power and water consumpspending by SAC, was worked out. The algorithmadtula-

tion is made on the basis of search of combinatidrismperature and relative humidity of air froomimum to the
maximum values, in which process the zone includimg combination is defined. For the decisionh# put tasks
the climatic base, intended for the analysis ofrafi@y modes and calculations of power consumpliprSAC,

working in various time of days, was created. Paagrealization on the computer allows to carryrauttiple calcu-

lations of power consumption by direct-flow SAC faremises of different function: a premise of a dinroom,

billiard, sports hall and office premise.

Keywords: air conditioning systems, power consumption, meétladimatic basis, heat and humidity area combina-
tions, bypass, secondary preheating.

1. The Method Climatic Basis seven intervals within 24 hours, which represeatniost
o o ) . , typical working hours in various establishmentsinir 9
This investigation has being aimed at developirg thg iy o 18 p.m., from 18 p.m. to 9 a.m., from 8.a0120
analysis methods of the year power consumed byatext p.m., from 20 p.m. to 8 a.m., from 7 a.m. to 15 .pfrom
conditioning systems (ACS), which operate accordimg 15 p.m. to 23 p.m. and from 23 p.m. to 7 a.m.
different air treatment models. As the climaticibad this Absence of the time factor shall be considered as a
method provision has been made of the stochaslist&ls  ghortcoming of the of the stochastic statistics @hgha-
model represented in a Recurrence Period Tabledingo jgp,4, andIlaenk 1984), since the climate parameter dis-
to different average multi-year combinations of thedoor  yipytion surfaces include combinations for anyeiperiod
air temperature, relative humidity and atmosph@mssure.  ithin the given 24 hours. For this reason it iiclilt to
The last parameter is important for the temperatoterela-  ake a direct analysis of the non-stationary hgatiode
tive humidity conversion into the air enthalpy. é&tcom- ¢ the building and its systems. This non-statitpar
puting utility progress enables a quick and soum@ther \hich we would like to take into account in thektamder
data statistic analysis, and urgent observationsagnetic examination, means the ray time modification of &ie
media handed by the meteorology experts makenhigss  neat and humidity treatment process in a premisenfost

faster without any accuracy losses. _ o of different purpose premises the air treatmentgss ray
The main advantage of the stochastic statisticseinod girection does not change greatly.
is that it can reflect the air state parameter doatlon That is why, this model as the fixed time recureenc

recurrence for any period of time: the whole yégrsea-  neriod values of temperature, outdoor air relativenid-

sons, by months, 24 hours, as well as any timevatén iy and atmospheric pressure seems to be very gsogr
24 hours. We have developed the recurrence peabteS  gjye pecause it enables a rather exact and quie8 A
of the above mentioned outdoor air parametershieicity comparative power and water consumption analysis ac
of Moscow (CHull 23-01-99*) for the year as a whole and cording to different air treatment modes.

each month separately. The Tables cover 24 houts an
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2. Appointment of the climate parameter combination
zones having a definite outdoor air treatment se-
quence

In the 6th zone- heating in the 1st stage air heate
enable the air state conformity to the pointsrsw line,
refrigeration in a surface air cooler.

Any outdoor climate zone corresponds to an exact

Provision has been made for a PC universal softwargir treatment sequence, and the zone borders determ
of ACS power and water consumption analysis. THe cathe outdoor air parameter values, which demanastr

culation algorithm has been done on the basis @faih

fer from one treatment mode to another. To buitldht-

temperature and relative humidity combination $rial door climate zones having a definite ACS air tresatm

from minimal to maximal ones, which lead to determi

tion of a zone having this combination.
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Fig 1. Inflow air treatment zones for maintenance ofirie-
rior air optimal parameters at the bypass patteough a
humidification chamber (for cold season)

In the 1st zone — outdoor air heating in a 1stestig
heater, adiabatic humidification and mixing of leeband
humidified air.

sequence provision shall be made of the room indoor
optimal parameter zones shown on the i-d diagram.

Fig 2. Inflow air treatment zones for maintenance of the
interior air optimal parameters using the directflpat-
tern with secondary preheating

In the 1st zone — outdoor air heating in a 1stestg
heater, adiabatic humidification and heating in rad 2
stage air heater.

In the 2nd zone — adiabatic humidification and heat

In the 2nd zone — mixing of the outdoor air non-ing in a 2nd stage air heater.

treated part with an outdoor air part, which hasrbbu-
midified in the adiabatic humidification block.

In the 3rd zone — heating up to the inflow air estiait
the 1st stage air heater.

In the 4th F1F2F3F4zone — absence of the outdoor

air treatment in ACS devices.
In the 5th zone — refrigeration in a surface awlen

In the 3rd zone — heating up to the inflow air estiat
the 2nd stage air heater.

In the 4th F1IF2F3F4zone — absence of the outdoor
air treatment in ACS devices.
In the 5th zone — «dry» refrigeration in a surfage
cooler, adiabatic humidification and heating in ad2
stage air heater.
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In the 6th zone- «wet» refrigeration in a surfage a the maximum relative humidity — to the maximum ame
cooler and heating in a 2nd stage air heater. the warm season.

In the 7th zone- heating in the 1st stage air hdate Since the normative documenfiOCT 30494-96) re-
enable the air state conformity to the pointsrsw line,  quire, that the samg#25 C temperature shall not be ex-
refrigeration in a surface air cooler and heatim@gi2nd ceeded in warm season of the year, the quadramesthe
stage air heater. same upper limit for all the premises under exatigina

The power consumption analysis has been done for A rather high minimal humidity in the billiards roo
four different rooms: an office, a billiards room,dining is explained by the need to avoid a longer dryihghe
room and a fitness room. Air consumption in thecaindi-  glued wood.
tioning systems, which serve these premises, has be Different outdoor air treatment devices operatandur
taken the same and equal to 5478hmThe air treatment the year. The fig.1 shows the outdoor air heatrandidity
rays in the premises are taken as equal onesisfystlie ~ area combinations when different devices operatierutine
investigation purpose, i.e’=8800 KJ/kg for the cold sea- direct inflow air pattern with secondary heatingd athe
son ande"= 14500 KJ/kg for the warm season. The refig.2 gives a bypass pattern (curving the humidifan
quired indoor conditions for the premises diffef@bws:  chamber in the winter season) in the billiards room
19<t,<25 C; 30<9;<60 % in the office, 18525 C; The Table 1 shows water, electric power and heat co
45<0;,<60 % in the billiards room, 2025 €;  sumption within the year to enable the device djmeraTlhe
30<9i,<60 % in the dining room; 1725 C; 30<p;»<60  Table 1 makes evident, that the billiards room ireguthe
% in the fitness room. In the general case the jse=ile-  biggest power consumption either in cold and wagassns.
sign air state will be represented biglkl, (Figs 1, 2) zone. It occurs, because the outdoor air heat and hyngditame-
The lines of the™ warm season process ray angle coeffiter combination zone, which coincides with thednfl air
cient crossland b points. On fig. 1,2 the pointg &nd |  optimum, is the smallest one. The largest coinciderone
of the room air optimal parameter area are crobgetthe  of the outdoor and the inflow air is in the fithesem.
lines which show the air state modification raylimetion Separation into zones is determined by examination
in thee® cold season. These lines have indication of thef possible outdoor air treatment procedures toentak
corresponding operation temperature differencesedisas  air reach the required state within thé&JsF,area by the
the RF,FsF, inflow air parameters. The" ands® process most economical power saving way using the existing
rays fix location of the zone, which determinesatiom of  device facilities.
all the other external climate zones on the i-djidien.

Attention shall be focused on the fact, that atyual 3. Summarized results
during the year the micro-climate indoor parameters
change within the oblique-angled quadrangles, whigh The developed PC software enables power and water
limited from the bottom by the minimal possible fmma- consumption estimation for the design period (yees-
ture in the cold season of the year, and fromdipe-tby  son, month) by each air treatment device in evdiry ¢
the maximum allowable temperature in the warm seasomatic zone. For example, the above mentioned rdfoim,
of the year. functions 24 hours a day and respects the roonmapti

The minimum relative humidity corresponds to aconditions, may be subject to heat, cold, power\aatbr
minimum one, which is required in the cold seasomd  calculations for the ACS air treatment (see Table 1

Table 1. The year consumption of heat, power and watenfigw air treatment devices up to the optimum pagtars in an office
room (a bypass pattern) for a 24- hour operating ACS

. Cellular pum Coolin .
1st step pump air heater humidiﬁer P machir?e Main fan
Control Operation hour|
zone Power| Power in control zone
number Heat Power consum- Water Power con- h
. . . _lconsumeonsum- -
consumptiop ption consumptiofi ption | ption sum-ption
MJ KW:-h kg KW-h | KW-h KW:-h
zone 1| 546137 185 38146 49 8416,7 3845
zone 2 4305 50 1241,2 567
zone 3| 144703 146 6676,5 3050
zone 4 1834,4 838
zone 5 2053 468,4 214
zone 6 7356 12 2419 551,6 252
Total 698196 343 42452 99 4472 19188,8 8766
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Table 2. Comparison of the year heat, power and water copgamfor the inflow air treatment

. secondary ai L Cooling .
1st step pump air hea heater Cellular pump humidifier machine Total consumption
Room Heat Power Heat Water Power Heat Power | Heat
. | consum-| consum- .| consum- .| consum- |consumt
consumptlon . . consumptlon . consumptlon . .
MJ ption ption kg ption MJ ption ption
KW:h MJ KW-h KW:h MJ
Direct flow pattern with secondary pre-heating
Office 224252 219 508403 51744 120 17194 732655 6,621 51744
Billiards | 472897 313 337559 106950 120 17194 810456 7310,6 | 10695
Drl)n(;rrlr? 166085 173 465641 40678 121 17194 631726 7171,6 78406
Fitness
room 166085 173 465641 40678 121 17194 631726 7171,6 78406
Bypass pattern
Office 698196 343 - 42452 99 4472 698196 4914 42452
Billiards | 773341 346 - 96470 100 4472 773341 4918 4796
[?g‘(;ﬂ]g 755668 | 357 - 49293 99 4472 755668 4928  49p93
Fr'ct)rc‘)ers's 597322 330 - 31487 99 4472 597322 4901 31487
Data of the Table 1 let us conclude, that in MosAG5 systems it has been found out, that the power eopsu

operate nearly the half of the year in thiedne, i.e. atthe first  tion increases, if this zone becomes smaller.
pre-heating of the outdoor air. Cold consumptioth@3' and 3. Possible calculation of each device operatioretin a
the @' zones shall be required when the outdoor air tempe  central air conditioning system enables removadrof
ture is higher than 2 (see Fig. 2). So, for the room under device, if it operates shortly during the year.
analysis all necessary cold is produced by a egfiting ma-

chine and there is no need in any heat exchangeatile free References
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