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JIorwIecKoe rrpOeKTHpOBaHHe anrOpHTMa
uyrrpaBJIeHIDI CHCTeMOH

KO~HQHOHHpOBaHIDIB03~a
KaHO. mexH. Hay" IO.H. 30JIOTAPEB

BopOHe:JICC"aJ/zocyoapcm8eHHaJl mexHoAOZU'IeC"aJl a"aOeMUJI

There has been described the analysis of the control algorithm of the
standard air conditioning system. Its results are presented in the form of
pluralities of logic functions of technological parameters changes and the
corresponding pluralities of codes. The obtained pluralities supply logic
projecting of perspective means of conditioning.

PaCCMOTpHM nOAXOA K MOAeJIHpOBaHHIO CHCTeMbI KOH-

AHlUfOHHpOBaHHH B03A)'Xa (CKB) [2, 3] npHMeHHTeJIbHO K

np06JIeMe OCHa~eHIDl ee TeXHOJIOrH'·IeCKHX arperaTOB

cpeACTBaMH aBTOMaTHKH. npeABapHTeJIbHO BbIAeJIHM CJIe-

AYIO~He 3Ma'lH ynpaBJIeHIDl:

nepBaH - onpeAeJIeHHe TeXHOJIOrHtIeCKoro pe)KHMa 06-

pa60TKH B03A)'Xa, o6ecnetIeHHoro He06xOAHMOH nOCJIeAO-

BaTeJIbHOCThIO npOI.(eccoB B yCTaHOBJIeHHOM MHO)f(eCTBe

arperaToB CKB;

BTOpaH - cTa6HJIH3aQHH (peryJIHpOBaHHe) BbIXOAHbIX

nepeMeHHbIx COCTOHHHHHa HeKOTopoM ypoBHe, KOTOpbIH

nOMep)f(HMeTCH nyreM HCnOJIb30BaHIDl npeAHaJHatIeHHbIX

AJIH 3MaHHoro TeXHOJIOrHtIeCKOrO pe)KHMa KaHaJIOB 06-

paTHoH CBH3Hno OTKJIOHeHHIO.

,aaJIee nOJIaraeM, lJTO BbInOJIHeHHe <PYHKlUfH HH311Iero

ypOBIDl ynpaBJIeHIDl (nyCK, OCTaHOB,aBapHHHaH3a~HTa H

T.n.) He 3aBHCHT OT nepetIHCJIeHHbIX BbIllie 3MatI. 06'beK-

TOM MOAeJIHpOBaHIDl HBJIHeTCHH3MepHTeJIbHO-HH<popMa-

lUfOHHaH CHCTeMa (HHC) ynpaBJIeHIDl CKB. B Hee BXO-

MT: 06'beKT ynpaBJIeHIDl - B03A)'X B 06cny)KHBaeMOM no-

Me~eHHH (all); 6JIOKnepeKJIlOtIeHIDl TeXHOJIOrHtIeCKHXpe-

)KHMOB (nTP); 6JIOK CHCTeMbI aBTOMaTHlJeCKOrO peryJIH-

pOBaHIDl - HeCKOJIbKO KOHrypOB C 06paTHOH CBH3blO no

lJHCJIy cTa6HJIH3HpyeMbIx nepeMeHHbIX COCTOHHIDlB03AY-

xa BOn. Tpe6yeTcH paJpa60TaTb aJIropHTM nOBeAeHHH

CHCTeMbI ynpaBJleHIDl Ha OCHOBeJIOrHlJeCKOH 3aBHCHMOC-

TH Me)f(Ay CHrHaJIaMH 0 COCTOHHHH06'beKTa ynpaBJIeHHH H

ynpaBJIHIO~HMH B03AdfcTBHHMH.

npeACTaBHM nOCTaHoBKY3Ma'lH B <popMe cnelUf<pHKaQHH.

CnEQI1<I>I1KAIJ,I15I

BXO,lU>I
OnepaHAbI yCJIOBHHKOHTpOJIjJCOCTOHHHHB03AYxa BOn:

~19 = (ia < i£); ~20 = (ia> iE»; ~21 = (/£ < 1£);

~22 = (<PE < <PE); ~23 = (/£ E [/£<. I£J);
~24 = (<PE E [<PE<' <PEJ); ~25 = (/£ > 1£);
~26 = (<PE > <PE»; ~27 = (1£ = 1£); ~28 = (<PE = <PE);
~29 = (<PE = <PE); ~30 = (/£ = IE»' (1)

rAe ia• iE> - 3HTaJIbnIDl Hapy)f(Horo B03Ayxa H MaKCHMaJIb-

HO AOnycTHMoe 3HalJeHHe 3HTaJIbnHH B on COOTBeT-

CTBeHHO;

1£. 1£<. IE> - TeKY~aH, MHHHMaJIbHO H MaKCHMaJIbHO

AonycTHMaH TeMneparypa B03Ayxa B on COOTBeT-

CTBeHHO;

<PEl <PE<' <PE>- TeKyllI,aH, MHHHMaJIbHO H MaKCHMaJIb-

HO AOnyCTHMaH BJIa)f(HOCTb B03A)'Xa B on COOTBeT-

CTBeHHO.

0603HalJeHHH, HYMepaQIDl onepaHAOB B (1) H AaJIee co-

nOCTaBJIeHbI C [3].
OnepaHAbI yCJIOBHH CHrHaJIH3alUfH KpaHHHx nOJIO)f(eHHH

peryJIHPYlOllI,HX opraHOB:

~31 = (Ga = Ga<); ~32 = (Ga > Ga»; ~33 = (d12 = d23);

~34 = (w..(q) = 0); ~37 = (W2(C) = W2~»);
~39 = (W

2
(C) = 0), (2)

rAe Ga' Ga<. Ga> - TeKyllI,aH, MHHHMaJIbHO H MaKCHMaJIb-

HO AonycTHMaH npOH3BOAHTeJIbHOCTb CKB COOTBeT-

CTBeHHO;

d12• d23 - BJIarOCOAep)f(aHHe B03Ayxa Ha BXOAe H BbI-

xOAe KOHTaKTHOrO annapaTa COOTBeTCTBeHHO;

w..(q) - MOllI,HOCTb TenJIOBOH 3HeprHH, C006llI,aeMOH

B03AYXY B KaJIOpH<pepe;

W2(c) , W2~) - TeKyllI,aH H MaKCHMaJIbHO AonycTHMaH

MOllI,HOCTbTenJIOBOH 3HeprHH, oroHpaeMoH OT B03AY-

xa B KOHTaKTHOM annapaTe.

OnepaHAbI peryJIHpOBaHHH ynpaBJIHIO~HX B03AeHCTBHH:

~35 = (Ga = var); ~36 = (d'2 - d23 = var);



~38 = (W1(q) = var); ~40 = (W2(C) = var). (3)

MeTKH TeXHOJIOrHqeCKHX pe)I(HMoB:

M1,M2,.... (4)
BbIXO,lU>I
KOHeqHOe qHCJIO 6yJIeBbIX <PYHKQHH,OTpIDKalOmHX pe-

aKQHIO CHCTeMbI Ha Bxo,nHble CHrHaJIbI:

Pl6 = PI6(~19'~20'''''~40)

PI7 = P17(~19'~20'''''~40)

OrPAHI-PIEHI151

He ,nonycKaeTC}J HCnOJIb30BaHHe HH<popMaQHH 0 napa-

Merpax Hapy)l(Jloro H npHTOqHOrO B03,nyxa (KpoMe napa-

MerpOB YKa3aHHbIX, KaK BXO,nbI).

QEJIb
npe,ncTaBHTb onHcaHHe aJIro{)HTMa pa60TbI aBTOMaTa

,neUlH<ppaQHH BXO,nOBH KOMMyTaQHH QeneH arperaTOB,

BbIpIDKalOmero CyTb Mo,neJIHpyeMoH I1I1C ynpaBJIeHH}J

CKB, B BH,ne aBTOrpaMMbI [1] , HMelOmeH BH,n KOHeqHOrO

qHCJIa HMnJIHKaQHH

Mk: Um(~19'~20""'~40) ~ Pm - Mn•

Um+I(~19'~20""'~40) ~ P m+1 - Mn+1' (6)

r,ne Um - 6yJIeBO BblpIDKeHHe m-H KOM6HHaQHH BXO,nHbIX

CHrHaJIOB npH TeKYmeM TeXHOJIOrHqeCKOM pe)I(HMe C

MeTKOH Mk;

Pm - 6yJIeBO BbIpIDKeHHe m-H peaKllHH aBTOMaTa Ha

yCJIOBHe Um nepexo,na OT pe)f(}fMa C MeTKOH Mk K pe-

)f(}fMY C MeTKOH M".
npOaHaJIH3HpOBaTb aBTorpaMMY H nOJIYqHTb JIomqec-

me yCJIOBH}JnTP, HHBapHaHTHbIe OTHOCHTeJIbHOcTPYKTY-

pbI CKB.

KOHEQ CnEQI1~I1KAQI1I1

BOCnOJIb3yeMc}J THnOBbIM perneHHeM 3a,naqH ,nJI}JQeHT-

PaJIbHOH 0,nH030HaJIbHOH CKB [4] C MHO:lKeCTBOMarpera-

TOB CKB, B KOTopoe KpoMe BeHTHJI}JTopa BXO,nHTKaJIOpH-

<pep, KOHTaKTHbIH annapaT, a TaK:lKe CMeCHTeJIb HapY:lKHo-

ro B03,nyxa H B03,nyxa H3 on (peQHPKYJI}JQH}J).

Aem02paMMa.

M,: P16~33 ~ P17 - M2,

P16~34 ~ PIS - M),

M3: Ple~31 ~ P16 - M1•

Ple~32 ~ P21 - M6•

PIS~33 ~ P19 - M4;

M4: P19~31 ~ P17 - M2•

P19~31 ~ P20 - M5•

M2: P17~34 ~ PI9 - M4, (7)
P17~21~22 ~ P16 - MI'

PI7~25~26 ~ P25 - M10;

Mg: P24~37 ~ P25 - M10• (8)

P24~20~37 ~ P22 - M7•

P24~20~37 ~ P23 - Me;

Me: P23~31 ~ P25 - M10• (9)
P23~32 ~ P22 - M7,

PI9~21~22 ~ P1e - M3•

P19~5~26 ~ P23 - Me;

M5: P20~1~22 ~ P1e - M3•

P20(~21 V ~23 V ~25)~6 ~ P21 - M6•

P20~21~24 V ~23~26 V ~25 ~26 ~ PI9 - ~,

P20~5~6 ~ P23 - Me;
M6: P21~33 ~ P20 - M5• M7: P22~39 ~ P21 - M6• (11)

P21~1~32~ P1e - M3• P22~i~ V ~3) ~ P 23Me.

P21~25~6 ~ P23 - Me; P22~37~20 ~ P24 - Mg;

M10: P25~33 ~ P17 - M2• (12)
P25~20~34 ~ P23 - Me.
P25~O~34 ~ P24 - Mg.

P23~33 ~ P19 - M4•

P23~20 ~ P24 - Mg;

(16)
(17)

AHaJIH3 npe,ncTaBJIeHHOH aBTorpaMMbI nOKa3bIBaeT, qrO

ee 10 nyHKTOB M1, M2, ••• , M10 oTpIDKalOT TOJIbKO6 noc-

JIe,noBaTeJIbHOCTeH npOQeccOB. YKa3aHHM H36bITOqHOCTb

,nOJI:lKHa6bITb YCTPaHeHa, ,nJI}Jqero nyHKTbI aBTorpaMMbI

M3• M6 3aMeHHM Ha

BMeCTO M4 ' M5 BBe,neM

M45: P27~31 ~ P17 - M2•

P27~21~2 ~ P26 - M36•

P27~25~6 ~ P2e - M7B9•

P27(~21V ~23V ~5)~22 ~ P26 - M36;

BMeCTO M7 ' MB' Mg BBeJ],eM

M7eg: P26~39 ~ P26 - M36•

P2B~31 ~ P25 - M10•

P2B~33 ~ P27 - M45•

P2B~37 ~ P25 - M10,

rJ],e P 26 = (~21 ~2 V ~27~28 V~23~28~32 V~24~30~32)~34~35~36

}JBJI}JeTC}J3aMeHOH P1B• P21 H3 (15);

P27 = [~24~27 V ~23~29 V ~32(~23~24 V ~21~24 V ~23~26

V ~25~26)]~33~34~35 - 3aMeHa P19• P20 H3 (14);



IJpOlJeCCbl o6pa6omKu 6030yxa U o6eCne'leHUe

JlOZU'IeCKOZO MOOeJIUp06aHUJl

IIpouecc IIpHMH- flom'lecKile cW1U<QHHITIP

(aIperaT) THB
''BKJIlOtteHHe'' ''OncnIOQeHHe"

HarpeB (1<) PlOP,. V P
'
?'7 V P"P,. PlOP,. V P"'7 V P"P'.

OxnalK,lleHHe 01

(l<A) p,.p,. p,.p,.
H3B (KA) 10 P16PI7 V P"P'7 P,.P'7 V P"P'7

IITB (KA) II PI~21 V p,~,. PI~21 V p,~,.
npBMe'l8BBC. H3B - H303HT3JIbnHHHbIH Bnaroo6MeH; IITB - nonHTpon-
HblH renno- H Bnaroo6MeH; K - I<lIJIOPHljlep; KA - KOHTaKTHblH annapaT.

P28 = ~29~30 (~33 V ~35 V ~31~40)~34~36~37 - 3aMeHa

P 22' P 23' P24 H3 (16).
B Ta6flHI~e npHBe~eHhI JIOrHlJeCKHe cPYHKQHHBKJlIOlJe-

HIDI H BhIKJlIOlJeHIDIarperaToB, coriocTaBJIeHHhIe Cnpo~ec-

caMH 06pa60TKH B03~a H BapHaHTaMH npHMHTHBOB [3]
rnyMOBOro Ko~a

/iBOJ = modlBo +E), (21)

r~e Eo - on03HaBaeMhIH KO~, nOJIylJeHHhIH no [2];
E - j-H KO~ H3 nopo)l(,Ll;aIO~di: MaTpH~I (B nop0)l(,Ll;a-

]

IO~eH MaTpH~e [3]j = 1 V 2... v 15);
modz - HM'I cPYHKQHHCYMMHpoBaHIDI no MO~JIIO 2.

IllYMoBoH KO~ (21) MO~eJIHpYeT pea~HIO CHCTeMhIyn-

paBJIeHIDI Ha B03MY~eHIDI B pa60Te CKB Cj-H TOnOJIOrH-

eH, npe~CTaBJIeHHOHB nOpO)l(,Ll;aIO~eHMaTpH~e [3] KO~OM.

IIpH 3TOM npHMHTHBhI, co~ep)l(a~HeC'I B Ta6JIH~e, HHBa-

pHaHTHhI OTHOCHTeJIhHOCTpYKTyphI CKB.
II0JIYtIeHHhIe pe3YJIhTaThI OTHOC'ITC'I K TIallY CHCTeM-

HOro npOeKTHpOBaHIDIHl1C ynpaBJIeHH'I CKB, CYThKOTO-

poro BhIp~aeTC'I B p33pa6OTKe TeXHHlJeCKoro 3a~aHIDI H

TeXHHlJeCKoro npeMO)l(eHH'I. TeXHHlJeCKOenpeMO)l(eHHe

3aKJIIOlJaeTC'IB npHMeHeHHH aBTOrpaMMhI (7), (12), (18)-
(20) H Ta6JIH~I IITP ~ p33pa6oTKH nporpaMMHoro o6ec-

nelJeHIDI MHKponpo~eccopa Hl1C.
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