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MATEMATHYECKASA MOJAEJIb KOHANMINOHUPYEMOI'O ITIOMEIIEHUA C YYETOM HE-
CTAIMOHAPHBIX BHEINHUX 1 BHYTPEHHUX TEIIJIOBJIA’KHOCTHBIX HAI'PY30K

B cmamve asmopom paccmompeno KOHOUYUOHUpYeMOe noMeujeHue ¢ HeCmayuoHapHulMu men-
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MATHEMATICAL MODEL OF THE CONDITIONED ROOM TAKING INTO ACCOUNT

NON-

STATIONARY EXTERNAL AND INTERNAL HEATMOIST LOADINGS

In article the author considered the conditioned room with non-stationary heatmoist loadings.
The mathematical model, allowing to analyse the hard currency work depending on intensity of
change of warm and moisture receipts indoors was offered. In the form of example the room of of-
fice appointment for which it is calculated time of necessary parameters achievement is consid-
ered.

Keywords: Conditioning — Heatmoist loading — Air parameres — Temperature — Relative humidity

— Air consumption— Mathematical model.

I. BBEAEHUE

CuctemMpl KOHIMIIMOHMUPOBAHUS BO3/1yxa obec-
MEeYNBAIOT HEOOXOJMMBbIE TEIIOBIAXKHOCTHBIE YCIO-
BUSI B TTOMeIeHUH. Pedp MokeT uaTu o KoMmpopTHOM
KOHIWLMOHUPOBAHUN (KWible, O(UCHbIE, aJMHHH-
CTpaTUBHBIE U T.J. 3[JaHMs) UIM O TEXHOJIOTUYECKOM
(TIpOU3BOACTBEHHBIE OMEIIEHUS, TOMEIEHHSI CIELU-
aNBHOTO Ha3Ha4YeHHd M T.11). HaansHO# nHpOpMAaIu-
eif, KOTopoil He0OXOIUMO pacmoiarath MpU MPOEKTHU-
poanun CKB, a B nmanpHeiilmeM u ee ympaBJeHHH,
3TO — TEIUIO- M BIAron30BITKU (TTIOTEPH) MTOMEIICHUS.
Temmo- u Biarom3OBITKH OymyT 3aBHUCETH OT psAna
BHEIIHUX ¥ BHYTPEHHHX TEIUIOBIAKHOCTHBIX Harpy-
30K. BHelIHue Harpy3ku Oka3bIBalOT BJIMSHUE HA TEIl-
JIOBIIAKHOCTHOE COCTOSIHUE MOMELICHHS Yepe3 BHEIII-
HHE OrpakaeHus (KpOBJIsi, CTEHBI, OKHA, TI0JI), & TAKXKe
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MOCPEICTBOM HHOUIBTPAIINH, TIPOHUKHOBCHUS BHEIII-
HETO HEKOHJUITMOHUPYEMOTO BO3/yXa MpPH OTKpHIBa-
HUU IPOEMOB, a TaKXKe Yepe3 ILEIH U HEIUIOTHOCTH.
['maBHOe BiIMAHHE Ha BEJIMYMHY BHEIIHUX
Harpy30K  OKa3bIBalOT  T'HIPOMETEOPOJIOIHYECKUE
YCIIOBHSL pAcIlONIOKeHUst oO0bekra. Jlimsa  ycioBuit
VYKpauHbl cpefHsisi TeMmIepaTypa Hapy»KHOro BO3J1yXa
MOKET KonebaTbest B cpeareM ot 25 go 35°C B Ten-
IBIA Iepuog roja u ot -5 1o -25°C B xonoausii. Tem-
neparypa Hapy>KHOTO BO3AyXa M3MEHSETCS B 3aBHCH-
MOCTH OT BPEMEHH CYTOK, r'0Jla, THIAPOMETEOPOIOT -
YeCKUX YCIIOBUW NaHHOro 4yaca. HeoguHakoBBI Moka-
3aTeNy COJTHEYHOU paguaIii, KOTOPbIE TaKKe JOJIK-
Hbl YYUTBIBaThCsA. K BHYTPEHHMM Harpy3kam OTHO-
CATCA TEIUIO WM BIIATOBBIICICHHS OT OOOpPYIOBaHHS
BHYTPHU MOMEILEHUS U OT HAXOASIIUXCSA B HEM JIIOJIEH.
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KONBEPONED

TTONSA LIRS

¥ oot ty

Pucynoxk 1 — Cxema 0sudicenus 6030YUIHbIX NOMOKOB
8 cucmeme KOHOUYUOHEP-NOMeUjeHUe

Il. ®OPMHUPOBAHUE MATEMATHYECKOM
MOJEJIM TIOMEIIEHUA C HECTAIIUO-
HAPHBIMHU HAT'PY3KAMUA

Jnst XapakTepUCTHKHM MOMENICHUS! HCIIOIb3YIOT
ypaBHEHMS TEIJIOBJIAXKHOCTHOTO OajaHca.

HavanpHoe ypaBHEHHE BIaXXHOCTHOTO OajlaHca
UMeeT BH:

M(%)=Gn-(dn—dy)icﬁ-(d,—dﬂ),

M — macca Bo3yxa B IOMELICHUH, KT,

da
@ = — - OTHOCHUTCJIbHAasA BIIAXKHOCTH BO3YyXa,
d

H

:
d,, d,, d, — Bnarocosiepxanue Hapy»KHOTO BO3/1yXa,
MPUTOYHOTO U BHYTPH MOMEIICHHUS] COOTBETCTBEHHO
KI/KT,

G, - pacxoji IPUTOYHOTO BO3/1yXa B CHCTEME, KI/C,
G,, - pacxoJ] Hapy»HOTO BO31yXa, KI/C.

Pemras maHHOe ypaBHEHHE, MCHOJIB3yeM CIery-

forryro ¢popmy 3amucu HIY:
do, —
M- dH; = Gndn - Gndn(pn t Gndn(pn + Gndm
(1) = @y + 9, (0),
_G,,-d,,¢GH-dH
o =4, 6, 7 6
(pnc(T) =A- ek"tl

IlocTostHHYI0O WHTErpHUpoBaHHs A HaxoauM ¢
yaetoM HHY, xormat=0

A= Pne —

IlonHoe pelieHHe MO OTHOCUTEIBHOM BIIaXKHO-
CTH BO3/yXa:

GntGy G d $G d
= (0)-e M Tyn Tn T dn Tn
o) =¢,(0)-e 4 (G.TGC)
_Gnian_
(1-e P

AHajoruyHbIe HCﬁCTBHH BBIINIOJIHAKOTCA  JIA
YpaBHCHUSA TCIIIOBOT'O Oananca IIOMCIICHMUA !
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at,
M- CRE = Gn ’ Cg(tn - ty) + Qum/}

HIY 6yner umeTs BUI:

dty+c C -t +k, F
—_— . .t .
dT n 6 y— m oxX11
=G, C,t,*k, F,-t

oxJ n

M,-C,- t,

C, — TeII0eMKOCTh Bo3ayxa, Kx/krK

k,, — Teronepenaya CTEHKH MOMEIICHHS, Br/M’K
t,, t, — TemmepaTypa BO3lyXa BHYTPH NOMEILEHUS U
TeMIepaTypa IPUTOYHOTO BO3/LyXa COOTBETCTBEHHO, "C
F,., — TOBEpXHOCTh 00BEMa ITOMEILICHHSI, Yepe3 KOTO-
Py OCYLIECTBISETCA IPOHUKHOBEHHE HAPYKHBIX
TEMJION30BbITKOB, M2

ITonnoe pemenne HAY:
t!‘I(T) = tny + t!‘IC(T)

t ZGH.CKItnikm.P‘OXJI.tH
w Gn ’ CK i klﬂ ' P‘OXJI

tye(t) =B e’

[ToCTOSIHHYI0 WHTETpUPOBAaHUS B, aHAIOrHYHO
BBIIIE MPOJICIAHHBIM JCHCTBHUSAM, HAXOJUM C YUETOM
HHY, kormat=0

Gl’l.C(f.tl’likm.E)x/'l.tH
Gy Cot ey Fox,
[TonHOE pemeHue 1Mo TeMIiepaType Bo3ayxa:

B = tn(o) -

(Gn‘Csikm'Foxn).T

MyCq GnCotytkm Foxnty .

t(T) = tnc(O) € Gp'CotkyFoxy

_(Gn'ceikm'Foxn).T
(1 —e Mg Ce )

I1l. PACUET IOMELIEHUSA
Jis mpuMepa pacueTa pacCMOTPHUM TIOMEIICHHE
oducHOrO Ha3HAYCHHS, PACIOI0KEeHHOTO B T.O/ecce.

[Ipumem crenyromue WCXOAHBIC JaHHBIC:
« F = 50m% — o6uas IJIOIIAIb;

*h=3,5M — BbICOTA CTCH B TOMEIIICHHUH;

* n, = 10 — xonu4ecTBO Jto/Ieii B IOMELICHUH;

* Nogop = 10 — KomugecTBO eauHMI 000pyROBaHNUS (B
YaCTHOCTH KOMIIBIOTEPOB).

C yuetoMm OOOOIIEHHBIX JaHHBIX IO OCBEIIe-
HUIO, TUIOMIAAM OTPaKAAIOIINX KOHCTPYKIHMH IOMe-
LIEHHS, a TAK)Ke KOJIMYECTBA JII0JIe M KOMITBIOTEPOB B
HEM, UMEEM BO3MOXKHOCTH BBIUYMCIIHTH PACXOJ] IPH-
TOYHOTO BO3[yXa OT CHUCTEMBbI KOHIWIIMOHUPOBAHUSL:
G, = 0,196 kr/c.

Temmeparypa Hapy»XHOTO BO3AyXa, COTJIACHO
CHulI — t, = 29°C (ms Terumoro nepuoja roja, napa-
MeTpbl b), Temneparypy Bo3ayxa B MOMELICHUH MIPH-
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uumaeM t, = 23°C, TeMrepaTypa OPUTOYHOTO BO3LYXa
t, = 18°C.
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Pucynok 2 — HnmeHncugnocms usmeHeHus memnepa-
MYypbl RPUMOYHO20 8030YXA.
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Pucynok 3 — Humencusnocmo usmeHneHuss OmHoCuU-
MENbHOU GANCHOCMU 8030YXA.

1V. BbIBOJbI

[TpennoxeHHass MaTeMaTH4eckass MOAENb I103-
BOJISIET OTCJIC)KUBATh BIMSIHUC M3MEHEHUSI HAYaIbHBIX
IIapaMeTpOB HAPY>KHOTO BO3yXa, TEIIOBIAXHOCTHOM
Harpy3Kd MOMEIIEHHUS Ha paboTy CHCTEMBI KOHIHUIIH-
OHHPOBaHMA BO3AyXa. FIMeeT psix IpenMyIiecTs:

* MOXXET YYUTBHIBATh MHIWBUAYAJIbHBIE OCOOCHHOCTH
Harpy3oK HOMeLIeHHs JI000r0 Ha3HAYCHNUS;

* UMEEM BO3MOXXHOCTHh OLEHUTH 3(PPEKTUBHOCTH HC-
MOJIb30BAHUSL KOHKPETHOM CHCTEMBI KOHIULIMOHUPO-
BaHMS B JAaHHBIX yCIOBHSAX;
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MATHEMATICAL MODEL OF THE CONDITIONED ROOM TAKING INTO ACCOUNT NON-
STATIONARY EXTERNAL AND INTERNAL HEATMOIST LOADINGS

In the article the author discussed the conditioned space with unsteady heat and humidity loads. The proposed
mathematical model allows to analyze the work of SLE depending on the intensity of heat and moisture receipts
changes indoors. As an example, putting the office of destination, for which calculated the time to reach the
required parameters was considered. This work represents a significant practical interest. Possibility of a math-
ematical model allows taking into consideration all features of warmth and moisture receipts indoors. Their
character changes and the impact on indoor air as well. It is also possible to analyze the advantages and disad-
vantages of specific conditions for the particular mode of treatment in air conditioner, consider the different
types of air-conditioning. Exploring the time to reach the air parameters (temperature, relative humidity) set
points allow to talk about the efficiency of the air conditioning system. Mathematical model uses different com-
binations of source data, including outdoor climate parameters, geographical location of the facility conditions,
non-stationary location (ships, rail and other modes of transport), where it will go about providing air micro-
climate. Accordingly calculation method can be adapted to almost any situation. The calculations on the exam-
ple of office space shows the performance of the system to effectively promote the necessary parameters of in-
door air.

Keywords: Conditioning — Heatmoist loading — Air parameres — Temperature — Relative humidity — Air con-
sumption — Mathematical model.
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