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MATEMATHYECKASA MOJAEJIb KOHAUMIMNOHUPYEMOI'O ITIOMEIIEHUA C YYETOM HE-
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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

CucremMpl KOHIMIIMOHUPOBAHUS BO3/1yxa oOec-
MEeYMBAIOT HEOOXOJIMMBbIE TEIIOBIAXHOCTHBIE YCIIO-
BUSI B ITOMeIeHUH. Peds MokeT uaTu o KoM(popTHOM
KOHJMLIMOHUPOBAHUU (Kujble, O(QUCHBIE, aJMHHH-
CTpaTUBHbBIC W T.J. 3[JaHUS) WJIM O TEXHOJIOTHYECKOM
(IpOM3BOICTBEHHBIE IOMEIICHUS, TIOMEIIEHHS CIIEIIU-
aNBHOTO Ha3Ha4YeHHd M T.11). HavansHO# nHpOpMAaIu-
eil, KOTOpoil HEOOXOIUMO pacToiaraTte MPU MPOEKTH-
poBanmu CKB, a B manmpHeiieM w ee yNpaBJICHHH,
9TO — TETUIO- W BJIATOM3OBITKU (TIOTEPH) TTOMEIICHUSI.
Terno- u BIarom3OBITKH OyIyT 3aBUCETh OT psla
BHEIIHUX ¥ BHYTPEHHHX TEIUIOBIAKHOCTHBIX HArpy-
30K. BHelHue Harpy3ku oKa3bIBaloOT BIMSHHE Ha Tell-
JIOBJIQYKHOCTHOE COCTOSTHHE TIOMELICHUs Yepe3 BHEIl-
HHE OrpakaeHus (KpOBJIs, CTEHBI, OKHA, T10JI), & TAKXKe

© H.A. lNMiwaHckka, 2014

MOCPEACTBOM WHOUIBTPAIIUH, TPOHUKHOBEHUS BHEIII-
HEr0 HEKOHIUIIMOHHPYEMOTO BO3AyXa MPHU OTKPHIBaA-
HUU IPOEMOB, a TaKXe Yepe3 IIeIH U HEIUIOTHOCTH.
'maBHOe BIMAHHME Ha BEJIMYMHY BHEIIHUX
Harpy30K  OKa3bIBalOT  T'HAPOMETEOPOJIOIHYECKUE
YCIIOBHSL PAcCIOJIOKEHHUsT oO0bekra. Jlns  ycioBuit
VYKpauHbl cpefHsisi TemIepaTypa Hapy»KHOro BO3/yXa
MOXeET KoJjiebaThcsi B cpeareM oT 25 mo 35°C B Tem-
JIBIA TIepHO rofa u oT -5 10 -25°C B xonoausiid. Tem-
reparypa Hapy>KHOTO BO3JyXa M3MEHSETCS] B 3aBHCH-
MOCTH OT BPEMEHH CYTOK, T'0Jla, THIPOMETEOPOIOTH-
YeCKHX YCIIOBUW NaHHOro 4yaca. HeommHakoBbI moka-
3aTeNy COJHEUHON paauaIiii, KOTOpPbIe TakKe JTOJDK-
HBl YYUTBIBaThCsA. K BHYTPEHHMM Harpy3kam OTHO-
CATCS TEIUIO WM BIIATOBBIACIICHHS OT O0OpPYHOBaHHS
BHYTPHU [TOMEILEHUS U OT HAXOASIIUXCS B HEM JIIOACH.
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Pucynoxk 1 — Cxema 0sudicenus 6030YUIHbIX NOMOKOB
8 cucmeme KOHOUYUOHEP-NOMeUjeHUe

Il. ®OPMHUPOBAHUE MATEMATHYECKOM
MOJEJIM TIOMEIIEHUA C HECTAIMO-
HAPHBIMHU HAT'PY3KAMMU

Z[J'IH XapaKTCPpUCTUKU TOMCIICHUSA HCIOJb3YIOT
ypaBHEHMS TEIJIOBJIAXKHOCTHOTO OajaHca.

HavanpHoe ypaBHEHHE BIaXXHOCTHOTO OajlaHca
UMeeT BH:

M("’ai) =G, (d,—d,) G, (d,—d),

M — macca Bo3yxa B IOMELICHUH, KT,

da
@ = — - OTHOCHUTCJIbHAasA BIIAXKHOCTH BO3YyXa,
d

H

:
d,, d,, d, — Bnarocosiepxanue Hapy»kKHOTO BO3/1yXa,
MPUTOYHOTO U BHYTPH HOMEIICHHUS COOTBETCTBEHHO
KI/KT,

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

Pemast njaHHOE ypaBHEHHE, HCIONIB3yeM CIEIy-
forryro ¢popmy 3amucu HIY:

do,

M-d,
dr

= Gndn - Gndl-t(pl’l t GHdH(pl’l + Gndm

©,(T) = @y + 9 (7),
G, d, ¥ G,-d,
O =46, F Gy

(pnc(T) =A: ek'Tl

TTOCTOSIHHYIO HWHTErpUpOBaHHs A HaxoauM ¢
yuerom HHY, korma t=0

IlTonHOe pelieHHe MO OTHOCUTEIBHOM BIIaYKHO-
CTH BO3/yXa:

GniGH G d iG d
— 0 . —_ M T n n _H H'
o) = 9,.(0) e " 4 G.FG6)
_e_ nn—l H.r

AHajoruyseie HeﬁCTBHH BBIINIOJIHAKTCA  JIA
YpaBHCHUSA TCIJIOBOT'O Gamanca IIOMCUICHMUA !
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at,
M- Ce = Gn ' Cg(tn -

T t, i UH
ot ») £ Quig
HAY 6yner numets BUI:
dt,
M3'C3'E+Gn'cs'tyikm'Fum'ty

ZGI’I.CS.tﬂikm.E)XJl.tﬂ

C, — TeIIoeMKOCTh Bo3ayxa, Kx/krK

k,, — Tertonepenada crenku nomenenus, Br/m?K
t,, t, — TemmepaTtypa BO3llyXa BHYTPH NOMEILEHUS U
TeMmIeparypa IpUTOYHOTO BO3yXa COOTBETCTBEHHO, °C

F,., — TIOBEpXHOCTb 00bEMa ITOMEIICHHS, Yepe3 KOTO-

pYI0  OCYLIECTBseTcs HPOHHKHOBEHHE HApYKHBIX
TETUIOM30bITKOB, M2

ITonnoe pemenne HIY:
t"I(T) = tﬂy + tl‘lC(T)

t ZGH.CKItnikm.F'OXJ.tH
w Gn ’ CK i km ' P‘OXJ

t,(t) =B e’

[ToCTOSIHHYI0 WHTErpUpOBAaHUS B, aHAIOrHYHO
BBIIIIE MPOJICIAHHBIM JCHCTBHUSAM, HAXOJUM C YUYETOM
HHY, kormat=10

Gy Gty Ky B by
Gy Cot ke Fox
[TosnHOE perieHne o TeMIEepaType BO3ayxXa:
_(Gn'csikm'Foxﬂ).,r
t(7) = t,(0) e

MgCq +
(GnCetkmFoxn)
Gy Cotytk, Fouyty, 1= e—W'T
Gy CotkyyFoxy

I1l. PACYHET NIOMEIEHUSA

s mpuMepa pacueTa pacCMOTPHM IIOMEIICHHE
oduCcHOrO Ha3HAYCHHS, PACIIOI0KEeHHOTO B T.O/ecce.

[IpumeMm crenyroImue WCXOAHBIC JIaHHBIC!
* F = 50M? — 001mas WIomams,;

* h=3,5 M — BbICOTa CTEH B MOMEIEHNHY;

* N, = 10 — KOJMYECTBO JIFOCH B TIOMCIICHHH;

* Nosop = 10 — KoNMYECTBO ennHMIl 000pyHOBaHUs (B
YaCTHOCTH KOMIIBIOTEPOB).

C yuetoMm OOOOIIEHHBIX JaHHBIX IO OCBEIIe-
HUIO, IJIOIIAIH OTPAKIAONMX KOHCTPYKIHA MOMe-
[ICHUS, a TAKXKE KOJIMYECTBA JIFOJICH U KOMITBIOTEPOB B
HEM, UMEEM BO3MOXKHOCTh BEIYHCIUTH PACXOMd MpH-
TOYHOTO BO3/yXa OT CHCTEMbI KOHIUIIMOHHPOBAHUS:
G = 0,196 kr/c.

Temmeparypa Hapy»KHOTO BO3AyXa, COTJIACHO
CHull — t, = 29°C (m1s Temioro nepuoaa rojaa, mapa-
MeTpel b), TemnepaTypy Bo3Iyxa B MOMELICHUN TPH-
Humaem ty = 23°C, Temneparypa NpUTOYHOTO BO3/AyXa
t, = 18°C.
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Pucynok 2 — Humencuenocme usmenenus memnepa-
Mypbl RPUMOYHO20 8030YXA.
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Pucynox 3 — Unmencuenocmo usmeHenuss OmHoCU-
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1VV. BBIBO/IbI

[TpennoxxeHHass MaTeMaTnyeckass MOJAENb I103-
BOJISIET OTCJIC)KUBATh BIMSHUE M3MEHEHUSI HaYaIbHBIX
[apaMeTpoB HapY>KHOTO BO3IyXa, TEIUIOBIAXKHOCTHOMN
Harpy3ku IOMeNIeHHs Ha paboTy CHCTEMbI KOHIHIH-
OHHMPOBaHMA BO3ayxa. FIMeeT psan NpenMymecTB:

* MOXKET YYHUTHIBATH MHAUBHAYaJbHBIE OCOOCHHOCTH
Harpy30K NOMEIICHU JTI000ro Ha3HAYCHHUS;

* ©UMeeM BO3MOXHOCTH OLIEHUTH IPPEKTHBHOCTH HC-
TI0JIb30BaHUsl KOHKPETHOW CHUCTEMBI KOHIULIIMOHHPO-
BaHMS B JAHHBIX YCIOBHSX;
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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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