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3AT AJIbHUM OITUC

ABTOMaTH3aIliA MPOLIECY KOHAMIIOHYBaHHS O(ICHOro nmpuminieHHs od'emom 500

Perynaropu MiICTATh KOMIUIEKT (DYHKIIH IO JalOTh MOXJIMBICTH HOBHOTO
ynpasininHag cuctemamu HVAC.
Jlo pyHKII1#1 peryasTopiB MOKHA 3apaxyBaTu:

PerymoBanHs Temmneparypu
VYrpaBiiHHS BOJO- 1 €JIEKTpOHArpiBaYeM
HarpiBanHs moyaTKoBe 1 MOBTOPHE
YnpaBniHHS BOJOOXOJOKYBAUEM 1 arperaTtom, mo OXOJOIKYE
KackagHe peryiatoBaHHS TeMIEpaTypH IOMEIICHUs/HaTHETaHUE 3
0OMEXEHHSIM MiH./MaKc.
OyHKIIIS TONEePEeTHBOTO HArpiBaHHS
@OyHKIIS TIBUAKOTO HArpiBaHHS
OyHKIIIS TPOBITPIOBAHHS
PeryntoBaHHs! BOJIOTOCT1 (3BOJIOKEHHS 1 «CYIIKAY))
Kackanne peryiroBaHHsS BOJIOTOCTI 3 OOMEXKEHHSIM MiH./MakKcC.
Jpyruii TOMOMKHHUIA PETYISITOP, 3 IBOMA METISIMU PEryJIFOBaHHS
(namp. 1y perysaroBaHHs THCKY HTIL. )
VYrpaBiiHHS BEHTUISTOPAMU
VYrpaBiiHHS OTHUM OAHOXOJIOBUM BEHTHJISITOPOM
VYrpaBiiHHS [BYXXOJOBBIMH BEHTHJIATOpaMHU a0o0 3amyck 3ipka-
TPUKYTHUK
VYrpasiiHHs 2 BEHTHWIATOPAMHU HarHITAHHS 1 BUTSIKKA
VYropaBiiHHS TpWiIagaMyd TOBEpHEHHsA Temia (OOMIHHUKAMU,
JIPOCEILHUMU KJIaTlaHAMHU )
VYrpasiiaas poOOTOI0 HACOCIB
[aTeHCHMBHE OOepiraHHs HarpiBaviB MPOTH 3aMeP3aHHS
OOGepira"Hs eJIeKTPUYHUX HArpiBaviB Bij EPETPIBY
OOGepiranHs 0OMIHHHUKA
OO0epiranHs arperarTiB BiJl 3aMep3aHHs
Curnan mpecocTaToB BEHTHISITOPIB
Curnan HempaBWIBHOI pOOOTH PUIBTPIB
KommeHcairist 30BHIIITHBOT TEMIIEpATypH
ApudmernyHi GyHKIIIT, HaIp. BUBEICHHS CEPEIHBOI0 BUMIPIOBAHb
3 2 KaHaJlB
DyHKIIIS KOPUCTyBada
Taitmep peanbHOTO Yacy 3 THHKHEBUM TUTAHOM pOOOTH
bibmioTexa roTOBUX KO
MoO>KIMBICTh BBEICHHS BJIACHOT KOIIIT
OOepiranHs BBEJCHHUX YCTAaHOBOK 3a JIOTIOMOTOIO KOJH —
OaraTopiBHEBUI JOCTYM



OOGepiranHs BTpaTy JaHUX Y pa3l MPUMTUHEHHS KUBJICHHS
CrninkyBaHHs Ha MOJBCHKiM MOB1 200 aHTJIIHCHKOMY
Interfejs 3Buuaitnmii RS485

CrninkyBaHHS nporokos MODBUS
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Pegepar

Bacbko Brnamucnas BaneHTrHOBHY. ABTOMAaru3auis IMPOLECY KOHIUIIIOHYBAaHHS
obicroro mpmMimenns ob'emom 500 Mm°. Ksamidikamiiima poGota 6GakamaBpa
(nummomumil npoekt). Cymcbkuil aepxaBuuii yHiBepcuteT. Cymu, 2021 p.

KBanidikauiitna po6ota OakaiaBpa (AUIUIOMHHUIA MPOEKT) MICTUTh 64 nucTa
MOSICHIOBAJIBHOI 3alMCKHU, 110 BKIIOYAIOTh 3 MaitoHku 1 10 tabmuub; rpadiuyny
KOHCTPYKTOPCHKY IOKYMEHTAII110, 1110 BKJII0Ya€ 3 KPECICHHsI Ta MPE3UHTAILIIO.

Kiro4oBi ciioBa: MiKpOKJIiMaT, MIKPOIIPOLIECOD.

[IpoexkT mnpucBsiUeHU poO3poOIl MIKPOIPOLIECOPHOTO KEpyBaHHS MpoLEecaMu
KOHAMIIIOHYBAHHSI TOBITPSI B O(ICHUX MNPHUMIIICHHSIX 3a JOMOMOTOI0 PEryisrtopa
UCS34. Po3pobieno texHiuHe 3aBiaHHsA. [IpoBeaeHo BHUOIp MIKPOIPOIIECOPHOTO
KepyBaHHS MpolecaMy KOHAUI[IOHYBAHHS MOBITPS B MPOMUCIOBUX MPUMIILIEHHSAX 32
nonomoroto perynsatopa UCS34. Po3rigsHyTO KOPOTKUN OIS/l CUCTEMU MPUCTPOIO,
okpeMi (YyHKIII ympaBiiHHA, MporpaMHe 3a0e3redeHHs MPUCTPOr0. Y pe3yJbTarTi,

Hpe}ICTaBHGHI/Iﬁ KOMIIJICKT KOHCTpYKTOpCBKOI ,HOKyMeHTaIIﬁ, 1o 3aJ0BOJIBHAE BCIM

ITOCTAaBJICHHUM 3aBJaHHIM.



THE ABSTRACT

Vasko Vladislav Valentinovich. The automation of the process of air
conditioning of the office space with a volume of 500 m°. Bachelor's thesis (diploma
project). Sumy State University. Sumy, 2021

The bachelor's thesis (diploma project) contains 64 sheets of explanatory note,
including 3 figures and 10 tables; graphic design documentation, which includes 3
drawings and a presentation.

Key words: microclimate, microprocessor.

The project is dedicated to the development of microprocessor control of air
conditioning processes in office premises using the UCS34 controller. The technical
task is developed. The choice of microprocessor control of air conditioning processes
in industrial premises using the controller UCS34. A brief overview of the device
system, some control functions, device software are considered. As a result, a set of

design documentation is presented, which satisfies all the tasks.
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Beryn

MikpokiaiMaTOM MNPUIHATO BBa)XXAaTH MOE€JHAHHS  XapaKTEPUCTHK IOBITPSHOIO
CepeloBHUIIla JaHOTO MPUMIIICHHSA, a caMe, - TeMIepaTypH, BOJOTOCTI, MBHUAKOCTI PyXy
noBIiTps. MikpokimiMaT HpUMILIEHHST Oe3MOCepeaHbO 3aJIEKUTh Bl CYKYNMHOCTI MEBHHX
¢daktopis. [lo-niepiire, 11e KJIIMaTUYHI YMOBH, TOOTO KJIIMaT MICIIEBOCTI, B SIKiil 3HAXOIUTHCA
naHa OyniBIA, MO-JIpyre, - CTYMiHb 3aXMILEHOCTI MPUMILIEHHS BiJ BIUIMBY Ha HBOTO
30BHIIIHIX YMOB (BITPY, HU3bKUX UM BHCOKHUX TE€MIIEpaTyp, BOJOIOCTi), 1 MO-TPETE, - 1
BHYTpIILIHI (paKTOpH, Taki K BUIUICHHS BOJIOTH, TEIUla BiJ JIIOJEH Y 1HIIMX JHKepen y
caMOMy MpPHUMILIEHH], TOBITPSIHI MOTOKH Y HbOoMYy. KpiM Bojoru, Termia i BYIJIEKHCIOIO
rasy, IpoJayKTaMu MoOyTOBOI 1 BUPOOHUUOT AISTILHOCTI JTIOJMHUA MOXYTh OyTH PI3HOMaHITHI
ra3u, aepo3odi, nui. [liBHUIlIeHHsT KOHIIEHTpallii IKIIJIUBUX PEUOBUH Y TOBITPI 3aKPUTOIO
MPUMIIIIEHHS] HETATUBHO MO3HAYAETHCS HA SKOCTI MIKPOKJIIMATy B HHOMY 1, BI/IMOBIIHO, Ha
3JI0pOB'T JTFOJIEH, 1X CAaMOTIOUYTTiI.

3 omHoro ©OOKy, MH BCe€ pOOMMO BIPHO, MAKCHMAaJIbHO 3aXHIIAIOYUCh BIJ
HABKOJIMITHHOT'O CEPEIOBUINA, 3 ii 3a0pyAHEHUM TMOBITPSIM, IITyMOM, aHOMAJILHOKO CIIEKOIO,
JI0 SIKO1 MPHU3BEJIO TI100abHE MOTETUTIHHS, YIIUTBHIOIOUNCH 1 YTEIUTIOIUN OyIMHKHA 3 METOIO
3201 IUTH Ha BUTPATI TaKUX HEJACIICBUX CbOTO/HI €HepropecypciB. A 3 iHIIOTO 00Ky, MU
PU3MKY€EMO CTAaTH 3apyYHUKAMH MPOAYKTIB CBO€I BIACHOT )KUTTEAISUIBHOCTI.

Hacnpasni, sikiio migiidTy 0 1i€i cutyainii pamioHanbHO, BUXIJ €, 1 BIH JOCUTh MTPOCTHIA.
3 JmaBHIX JaBEH ICHYIOTh CHUCTEMH, SIKi 1 € IHCTPYMEHTaMH JUIsl CTBOPEHHS B MPHUMIIICHHI
ONTUMAJILHOTO MIKPOKJIIMATy. 3BUYANHO 3K 11€ OMaJeHHsS, BEHTWIAIIS Ta KOHIUI[IIOBAHHS.
BunpoOyBaHi Ta MOJEpHI30BaHI 4YacoM, B MOEJHAHHI 3 CyYaCHUMH €HEprosz0epiratounMu
TEXHOJIOTISIMH Y OyAIBHUIITBI, TEXHIIlI Ta €JIEMEHTAMU aBTOMATHKH I1i CHCTEMH JI03BOJISTIOThH
CTBOPUTHU B MPUMIIICHH] Oy/Ib-IKOTO THUITY 3J0POBE CEPEIOBUIIE, CIIPUATIMBE AT POOOTH
Ta BIAMIOYUHKY JIFOJIMHH.

[TokazoBMMH y I1IbOMY BIJHOIIIEHHI CHOTOJHI € Tak 3BaHi "po3ymHI OyawHKH" Ta
"macuBHI OynuHkH". MakcMManbHO 130JbOBaHi Bif 1ii 30BHIMIHIX (aKTOpiB, - BITPY,
HU3BKUX UYMW BHCOKHMX TeMIlepaTyp, Taki OyiBii oOnagHaHl eHepro30epiratouuMu
CHUCTEeMaMH BEHTHJIAL{, OMajJeHHs Ta KOHAWIIIOBAHHS, 110 ONTHUMAIBHO BHUKOPUCTOBYIOThH
BHYTPIIIIHI JpKepena eHeprii 1 KepyrThcsl 6araThbMa JaTyuKaMu, B 3aJIe)KHOCTI BiJl 3aJJaHUX

napaMeTpiB MOBITPS 1 KUTBKOCTI HASBHUX BHYTPILIHIX HAJAXO/KEHDb TEIUIa Ta BOJIOTH.

Jlucm

CYpH-74M1.151.01.13

3m.
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http://www.klimatvdomi.com/condition/cond_vlagovydel_ua.html
http://www.klimatvdomi.com/pdf/pdk_ua.pdf
http://www.klimatvdomi.com/heat/heat_ua.html
http://www.klimatvdomi.com/ventilation/vent_ua.html
http://www.klimatvdomi.com/condition/cond_ua.html
http://www.klimatvdomi.com/condition/cond_teplopritoki_ua.html

Jlo npukiangy, BEHTWIALIS B "po3yMHOMY OyJAMHKY" BMUKA€THCA JIMLIE MIPU JOCATHEHH]
y npuMinieHH1 neBHoi KoHueHTpauwii CO 4YM IHIIMX WIKIJUIMBUX PEYOBHH, a CHUCTEMU
KOHJMIIIIOBAHHS 1 ONAJIEHHA MIATPUMYIOTh HEOOXIJHY TEMIIepaTypy y HbOMY 3 JOCUTH
BUCOKOIO TOYHICTIO, HE3aJIEKHO BiJ nopu POKYy.
KpiMm Toro, 3a paxyHOK BEJIMKOI'O IIPOTpecy B PO3BUTKY TEXHOJIOTIN "MacuBHI Oy IUHKH" AJis
3a0e3neyeHHs1 pOOOTH BCIX CBOIX 1HXKEHEPHUX MEPEK MOKYTh BUKOPUCTOBYBATH BUKIIOYHO

BHYTpIIIHI Jukepena eneprii. (3)

Jlucm

CYpH-74M1.151.01.13

3m.

Jlucm Ne dokym. Iion. Jlama




1. MikponpouecopHe YynpaBJIiHHf T@pouecaMd KOHAUHUIOHYBAaHHSA HOBITPA

oicroro npumimenus 06'emom 500 m° 3a gomomoroio peryasitopa UCS34.

Perynsaropu MICTATP KOMIUIEKT (YHKIIN 1[I0 JalOTh MOXJIUBICTh ITOBHOTO
ynpasniiaHs cucremamu HVAC.
Jlo pyHK1IH peryasTopiB MOXHa 3apaxyBaTu:
PerymioBanns remnepatypu
VYrpaBiiHHS BOJIO- 1 €JIEKTPOHArpiBayeM
HarpiBanHs moyaTkoBe 1 TOBTOpHE
VYpaBiiHHS BOJIOOXOJIOIKYBAUYEM 1 arperaTom, 1110 OXOJOIKY€
Kackagne perynioBaHHA — TeMIlepaTypd  IOMEIIEHUs/HarHETaHUEe 3
0OMeXeHHSIM MiH./MaKc.
@DyHKIIS TONEepeAHbOT0 HarpiBaHHS
@DyHKIIIS MBUAKOTO HArpiBaHHS

@OyHKIIS TPOBITPIOBAHHS

PerymnroBaHHS BOJOTOCT1 (3BOJIOKEHHS 1 «CYIIIKAY)

Kackamne perymatoBaHHs BOJIOTOCTI 3 0OMEKEHHSIM MiH./MaKc.

Jpyruii TONOMDKHUN PEryJsiTop, 3 ABOMA METJIIMHU PEryJIOBaHHS (Hamp.

Jliis peryiaroBaHHS TUCKY UTIL.)

YrpaBimiHHS BEHTHIATOPAMH
VYrpaBiiHHSI OJHUM OJTHOXOJIOBUM BEHTHUIISITOPOM
VYrpaBiiHHS IBYXXOJOBBIMU BEHTUJISITOpaMu abo0 3amycK 3ipKa-TPUKYTHHK

VYrpaBiiHHsS 2 BEHTWISTOPAMU HaTHITAHHS 1 BUTSKKH

VYropaBmiHHS ~— TpWiIagaMd  [OBEpHEHHS  Tera  (OOMiHHUKaMH,

JPOCETbHUMHU KJlaraHaMu)
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VYrpaBiniHHsS poOOTOI0 HACOCIB

[HTeHCcHBHE 0OepiraHHs HarpiBayiB MPOTH 3aMEP3AHHS

OO6epiranHs eJIEKTPUYHUX HarpiBayiB BiJ] EPErpiBy

OO6epiranas oOMiHHUKA

OOGepiranHs arperarTiB BiJ] 3aMep3aHHS

Curnain npecocTatoB BEHTUJISTOPIB

Curnan HenpaBuWIbHOI poOOTH PLIBTPIB

KomrieHcarrisi 30BHINIHBOT TEMIEpaTypu

Apudmetnuni (GyHKIII, HAmp. BUBEACHHS CEPEAHHOIO BHUMIPIOBAHb 3 2

KaHaJIB

@OyHKIIIS KOpUCTyBaya

Taitmep peasibHOTO Yacy 3 THKHEBUM IJIAHOM POOOTH

Bbi0mioTreka roToBUX KOMI

MOKJIUBICTh BBEAECHHS BJIACHOI KOII1

OO0epiranHs BBEJICHUX YCTaHOBOK 3a JIONIOMOTOI0 KOAW — 0araTopiBHEBUI

JTOCTYT

OOGepiranHs BTpaTu JaHUX Y pa3i MPUIIMHEHHS KUBJICHHS

Jlucm
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CrnikyBaHHS Ha MOJIbCHKIN MOB1 200 aHTIHACHKOMY

Interfejs 3Bnuaiinuit

CoinkyBanas  nporokoad MODBUS (4)

RS485

BEJIMKA KIVIBKICTDb BXOJIB I BUXO/IIB

UCS32 UCS34
KinbkicTh BXoaiB 12 16
- Pesucmopu PT1000 5 5
- Ananoeosi 0-10V 2 3
- LHugposi 5 8
KinbkicTh BUX0IiB 11 16
- Ananocosi 0-10V 4 6
- Jlamuuxoeue 2 2
- Hugposi (Triak) 3 6
- Mooynvosani PWM 2 2
KinbkicTs 1 3
TUMYACOBHUX JIATYUKIB

3m.

Jlucm Ne dokym. Iion.

Jlama
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2. OIIUC BUMIPIOBAJIbBHUX BXO/I1B

M CurnanpHa Maca (ranmsBaniuHo criosrydena 3 GO) ans Bxoxi B1-B5 i X1-

X3, a Takox 1 BUXodiB Y1-Y6

B1-B5 Bxomu pesucropis PT1000

X1-X3 Bxomu manpyru 0-10VDC

E1-E8 Hudposi Bxonu

Ecom Cywmicna maca s nudpoBux BxoiB E

El- CUTHaJNBbHUN UUdpoBUN BXiJ oOepiraHHs eJEeKTPUYHOro HarpiBaya BiJl

neperpiBy  (MiIKIIOYEHHS TepMocTaTa HarpiBaya). Skmo el

BXiT He Oyne

KOH(IrypoBaHU, TO PETYJISATOP AaBTOMATHYHO MPUIIHIIE HOTO 10 TEpMOCTaTa BHCOKOL

TEMIEepaTypH.

Q1,Q2 Buxoan natuukis

DO1-DO6 [udposi Buxoau (Triak)

DO+ CywmicHe xuBieHHs 1 nudposux Buxonais DO1-DO6

Y1-Y6 Buxonu nanpyru 0-10VDC

P1,P2 Buxongu MopaynboBaHi (Hamp. Uil yOpPaBIiHHA — €ICKTPUYHUM
HarpiBadyem)

+10V PedepenmupoBannoe nanpyra 10V. Ilpu koudiryparmii Bxogy X sk

UPpoBe, MOKE OYTH BUKOPUCTAHO JIJIS )KUBIICHHS IIMX BXOJIIB.
DT1+DT1- Interfejs 3uuaiinuit RS485
Bxoam:
|Onopu/ pesucmopie B1..B5 tun PT1000, giamazon: -25 .+70°C
Ananozoevte X1..X3 manazon: 0-10V
Bximnwmii imneganc: 500k( muH.

Hugposi E1..E8 Bximuuii curnan: bez potencjalowy styki

CYpH-74M1.151.01.13

3m. | Jlucm Ne ooxym. Iion. Hama
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Buxoau:

Ananozoevte Y1..Y6

0-10V /2mA

Mooyniposannue P1,P2 21V £+ 2VDC / 50mA (max.)+

Onmip, o Buxoauts: 2007

JMamuurxoeue Q1,Q2
Hugposi DOL1..DO6

250VAC, 2.5A / HaBaHTaXCHHSI OTIOPY
tpuakoBbiii, 24VAC / 0.6A makc
Kusaenns: 24VAC + 10%, 50/60Hz

6VA (Buxomu P1,P2,DO1.DO6 6e3 HaBanTaxxkeHHsl) (4)

3m.

Jlucm
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3. HAHEJIb YIIPABJIIHHA PETYJIATOPA

3.1. MIPOEKTOP

Perynsaropu cepii UCS30 maroTh anbpanomepHoit mpoekTop (2x16 3HaKiB) 1 BCIO
1HpopMaIlito (CUCTEMHU MEHIO, HACTPOEH1 3HAUEHHSI, BAMIPIOBaJIbHI BXO/IU 1 BUXO/IH,
IO YIPABIIAIOTH), sIKa BUCBIUYETHCS HA OJIHIN 3 IBOX BUOPAHUX MOB (IIOJIbCHKOMY
a00 aHTIIHACHKOMY).

3.2. JIOJJA CUTHAJII3ALINA

YoT1upu KoJIbOPOBI 11011 HA NIEPEIHIN MaHes 1 TOBOPSITh PO pPOOOTY BEHTUIISITOPIB,
HarpiBauiB, CUCTEM, L0 OXOJOJKYIOTh, 1 GuIbTpiB. L1 mi0au 2-K0IbOPOBI. 3eaeHul KoIip
O3HAYae MpaBUIbHY poOOTY BIAMOBIAHOIO MPUIANY, @ YEPBOHUI KOJIIp TOBOPUTH PO
Hernonaaku (quB. pasa. 4.26). [lioau curHamizaiii 1 mpoeKTop J0MoMararoTh JIETKo 1
NPaBWJIBHO YUTATH 1HPOPMAILIIIO PETYIATOPA.

3.3. KIIABIATYPA

KnaBiarypa ckiaiaeTbest 3 BOCbMHU KHOTIOK, SIKi BAKOPHCTOBYIOTBCS JIJIS
HaJaIITyBaHHS 1 YUTaHHS napameTpiB. Bei QyHKIT 1 pecypcu MoxHa
3amporpamMyBaTH Ha piBHI KiaBiaTypu. He moTpiOHI 1ogaTKOBE MpOrpaMyBaHHS 1
THIIT TIPUITAIH.

KoMyHHKAIIMOHHO - ONIePaTOPCHKA NaHeJb pPeryJjsirtopa

PigkokpucTtaniyHuin, ansgaHoMepHuin
NPOEKTOP 3 MIACBITKO 3 2%16 3HaKiBm

Curnaimisamiiiai knasiarypa
Iioau
UCS 3 ©
K3
° Ad
® =
UNI CONTROL SYSTEM STOP

MastoHok 2. [Tanenb kepyBaHHA

Jlucm
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m Knonka MeHro : ciy>KuTh AJIs1 BUKIUKY cucTeMu MeHto. [licns

HaTUCHEHHS KHOMKU MeHro 3'sBnsieTbes cekiisi PRO (TukHeBa mporpama).

n [lepexi 0 HACTYITHOTO MYHKTY MPHU MEPECYBAHH1 32 CUCTEMOIO

perynsTopa MeHio a00 3MEHIIEHH1 3HaY€HHs [IPU HAJIAIITyBaHHI TapaMeTpiB.

[ToBepHEeHHS Ha OJIMH MYHKT IPH MEPECyBaHHI 32 CUCTEMOI0 MEeHI0 perynsropa

a00 30UTbIIEHH] 3HAYEHHS [TPU HAJIAIUITYBaHHI TapaMeTpiB.

[TepecyBanHs Kypcopa /10 HACTYITHOTO IMYHKTY TiJ] 4ac HaJIAIITyBaHHS
napameTpiB, a00 IEpeMUKaHHS Ha BXOJIU/BUXOJIHM B OCHOBHOMY PEKUMI

BUCBIYCHHS (POOOTA MTPOEKTOPA MMICIIS BKIIOYCHHS KUBJICHHS).

[ToBepHeHHS Kypcopa Ha OJIWH MyHKT IIPH HaJAIITyBaHHI MapaMeTpiB, a00
nepeMUKaHHs Ha BXOJIW/BUXO0/IU B OCHOBHOMY PEKHMMIi BUCBIYeHHS (poOoTa

MPOEKTOPA MICIIs BKIIOYCHHS KUBIICHHS).

Bubip myHKTY B CUCTEM1 MEHIO ITi/1 Yac rmepecyBaHHs a0o MiATBEpIHKCHHS

3po0JICHUX 3MiH MPH HAJIAIMITYBaHHI TapaMeTpiB.

1. TToBepHEHHSI 10 OCHOBHOTO PEXUMY BUCBIUCHHSI (BUXIJT 3 PEKUMY
porpaMyBaHHs)
2. [loBepHEHHS HA OJIUH PiBEHb B MEHIO BUIIE

3. BunaneHHs 3MiH 1e HE MITBEPHKCHUX KHOIIKOO

Suel® BromodeHHst a00 BUKITFOUEHHS cucTeMH (4)

Jlucm
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4. ONMUC ®YHKIIA PET'YJISITOPA

Perymaropu UCS32 1 UCS34 ¢ipmu UNI CONTROL SYSTEM e
VHIBEpCaIbHUMH TPUIAJaMHU, TMPU3HAYCHUMH YIPABISATH TPOIECAMH Y BEIMKHX
cuctemax HVAC (perymioBaHHA TeMIepaTypH, BOJOIOCTi, TUCK 1 TOMY MOJIOHE).
3aBAsIKM TOMY, IIO PEryJaATOp 3a0e3NeueHui KOMYHIKALIMHUMU KaHajaMu, ICHY€
MO>KJIMBICTh CIUIBHOI POOOTH 3 Bi3yaJbHUMH /ONTUYHUMU/ cUcTeMamu. Perymnstopu
3  YCHNIXOM BHUKOPUCTOBYIOTBbCS JJIS  YNPaBIIHHA HE TUIBKA  MIpOLIECaMU
KOHAMIIIOHYBaHHSI, aJie 1 PeryJIIOBaHHS MMOTOKY, IIBUJKOCTI 1 TOMY MO/10He

Perynaropu MaTh B CBOEMY pO3MOPSKEHHI (YHKIIT oOepiraHHd Bij
3aMep3aHHs,  YOpPaBIiHHA  TNpWIagamMH  [OBEpPHEHHsA  Temia  (XpecToBUi
TEMJI000MIHHUK, OOOPOTHUN TEMJIOOOMIHHUK a00 TJIKOT€HHAa CHUCTEMa MOBEPHEHHSI
Teruia), 0OMexXKyBaJbHUMHU (DYHKIIISIMU 1 6araTbMa 1HITUMHU.

Bcei dynkii 1 pecypcu MokHa 3anmporpaMmyBaTi Ha yTpaTi kinaBiatypu. Hemae
HEOOX1THOCT1 Y BUKOPUCTaHH1 J0JJaTKOBOTO MPOrpaMyBaHHs ab0 1HIIMX MPUIIA/IIB.

OkpiM MOXJIMBOCTI PY4YHOI KOHQIrypaiii peryiasropa ajs TMEBHOI CHUCTEMU
peryntoBaHHs, pu KoHpirypaiii komangokonTposepa UCS32 a6o UCS34 moxxHa
CKOpUcCTaThCsl 010J1I0TeKOr0 KOmii, 1o MICTUTh KOH(iryparii perymsTopa mis
craugaptHux cucteM HVAC. Jocumov naopamu ko0 nompionoi konii i pecyniamop
onicnia 0eKiibKa ceKyHo oyoe comoeuii 00 pooomu!

Perynstopu mpucTocoBaHi 10 ympaBiIiHHS BOAO- 1 elekTpoHarpiBadamu. Lle
CydyacHUH 1 3pyYyHHUM TpuiIad, SKAM MOXKE IpaIfoBaTH B PI3HUX KOHQIryparisx
cucteMm HVAC. Mictuth: TH)XXHEBY IpOrpamy, MOXIIMBICTH 3'€THAHHS CEKBEHIIIl
BUXOJIIB, JBOpPIBHEBE OOEpiraHHs EJEKTPUYHUX HarpiBadiB, BHUOIp MOBH IS

TEKCTOBHUX MOBIJOMIJICHB 1 0araTo iHIIHX (PYHKITIH.

4.1 BIIMIHHOCTI MI’K UCS32 1 UCS34
Perynsaropu UCS32 1 UCS34 Bigpi3HAIOTHCSA OJWH BiJ OJHOTO B OCHOBHOMY
KUIBKICTIO BXOJ[IB 1 BHUXOJIB, a TaKOX KUIbKICTIO THMYacOBHX JaTYHMKIB (IUB. -

tabnuug po3awt 1). Pemra GpyHkinii 11 k.
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4.2. BKUIIOYEHHSA )KUBJIEHHSA 1 KOH®OIT'YPALIA

[Ticas BKIIFOUEHHSI KUBJIEHHS PETYJISATOP ACKUIbKA CEKYH]l YMTAa€ KOH(DIrypariiHi
napamMeTpu 1 poOuTh iX aHami3. fkmo peryniatop He OyB KOH(IrypoBaHUW, TO
BHUCBITUTHCS TOBiOMJIEHHS M1 HoMepoM O (Hemae koH(Irypaiii mapameTpis). SAKmio
K perynastop OyB KOH(DIrypoBaHU, TO TMOYHE pPOOOTY 3TriTHO BCTAHOBJICHOT
KOH(iryparii.

[IIo6 xoHbIrypyBaTH peryistop, notpioHo yBitu o napamerpa LOC i BBectu

KOX. ITicas BBCACHHAA HpaBI/IJIBHOI KOO MOXHA BCTAHOBJIFOBATHU PCUITY HapaMeTpiB.

4.2.1BriaoveHHs KuBJeHHsA: napametrp START

[Mapamerp START Bu3Hayae, 4d TMOBHHEH PETYISATOP IMICIAS BKIIOYEHHS
KUBJICHHS TIEPEUTH B pEXKUM POOOTH, a00 X B CTaH OUiKyBaHHS. € JB1 MOKIIUBOCTI:
- START = AUTO: perynsitop nepexoauTh B peKUM poOOTH
- START = MAN: perynsaTop moBepTaeThCsl B TMONEPEAHIA PEKUM, 1O MOMEHTY

NPUITMHEHHS TI0/1a41 )KUBJICHHS, a CaMe:

a) ko perynarop A0 MOMEHTY MNPUIMHEHHS TMOJayl KUBJICHHS 3HAXOIUBCA B
pexuMi poOOTH, TO 1 Jajli 3AUIMIIUTHECS B IIboMy pexkumi; Buxin FCON 3amummThes
BKJIFOUEHUM, a 3HAYUTh, CUCTEMA MIPAIFOBATHME.
0) Axmo pobora perymstopa Oyna BumkHeHa kHomkoo START/STOP, to BiH
3QIMIIATBCS B PEKUMI OYIKYBaHHS JO TOTO MOMEHTY, IOKH OIlepaTop, TIEH XK
KHOIIKOIO, HE JaCTh KOMaH/H CTapTy.
B) Skmo mapamerp RCON  BusHaueHuii 3a3;majieriip  (3amporpaMoOBaHUIA
START/STOP, auBucs paszn. 3.17), To He3aJeKHO BiJ HAJAITyBaHHS MapameTpa

START perynsatop moyde poboTy TiUTbKH Ticis BBeaeHH B 1ito Bxogy RCON.

4.3. BUMIPIOBAJIBHI BXOIHU
VY perynsTopiB € BXOJIU PE3UCTOPIB, SKi MPAIIOIOTh CHUIBHO 3 ONTUMETpaMu
turry PT1000, Bxoau manpyru 0-10V i1 6inapHi Bxoau. AHAIOTOB1 BX0IU (PE3UCTOPH

1 Hampyra) MarTh BOyAoBaHI IU(POBI HUKHENPOIMYCKHbIE (DUIBTPHU, AKI MOXKHA
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HaOyayBaTH OKpPEMO ISl KOXKHOTO BXOJY,

a Jns OlHapHMX BXOMIB MOKHA

HaOyayBaTu akTUBHUH cTaH. Takox Bxoau Hanpyru 0-10V MokHa BUKOPUCTOBYBATH

K Ol1HApHI.

4.3.1 Cnucok napaMeTpiB BUMipIOBAJIbLHUX BXOiB:

Cexuist 3HaveHHS 3a
Haspa O0'em Omnuc
YMOBYaHHSIM
HixuenponycbkHOM
B1..B5,X1..X3 | LPF
00 00+99 binbTp
B1...B5 OFS |[0.0°C 3cyB
0.0+9.9
X1..X3,E1..E8 |[ACT |HI LO/HI AKTHUBHUI CTaH
) HuxHst Mexa BX1IHOTO
LRI
00 00+90% CUTHAITY
INP
LR
Huxns mexa
LRV
00.0 00+99.9 BHCBIYYBaHHMX 3HaY€Hb
X1...X3
_ BepxHs Meka BX1IHOTO
HRI
100 10+100% |curnamy
HR
Bepxns mexa
HRV
100.0 001.0+999.9 | BuCBIuyBaHUX 3HAYECHB
Jlucm
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4.3.2. HizknenponycbkHoi ¢piibTp: LPF
AmnanoroBi Bxoau X 1 BXOOU pe3ucTOpiB B, MaroTh sl KOXKHOT'O KaHaTy
HIUOKHENPOMYCKHOM 1u@poBuil ¢uibTp. UnuM Oiiblle HACTPOEHE 3HAYEHHS, THUM
outbme ¢inpTpamis curHamy. 3HadeHHs 0 oO3Havae BIACYTHICTH (UIBTpAILlii.
BukopucroByBatn (UIBTp PpPEKOMEHAYETHCS TUIBKA Yy pa3l MEepelKkoi mpu
BUMIpIOBaHHI1, 800 * HECTaOUIbHOCTI BUMIPIOBaHb.

[Tapametp OFS (3cyB) npu3HaueHU 1151 MOHUKEHHS 3HAYEHHS BUMIPIOBAHHS
Bx0ay pe3uctopa B. fxmo BumiproBansHuit ontumetrp PT1000 6yne gyxe
BIJJQJICHUI BiJl PEryisiTOpa, a B pajilyCl BUMIPIOBaHHS HE Oy/ie KOMIIEHCALIHHOTO
KaHajy, TO OIip BUMIPIOBAIBHOTO KaHATy MO€E BHECTH /10 BUMIPIOBaHb TOMUIIKY,
110 TMOJIATA€E B TOMY, IO BCA XapakTEepUCTHKaA OyJie 3MillleHa Bropy Ha I[JIe 3HAaUECHHS.
[Ipo6nemy MOXHa BUPIIIMTH, BIAHIMAIOYH BiJ] pe3yJIbTaTy BUMIPIOBAHb 3HAUCHHS

IILOT'O 3CYBY, TOOTO 3HaueHHs napamerpa OFS.

Paniyc BximHOro curHany aHanoroBux BxofiB X oyne Bix 0 no 10V. ITapametp
LRI Bu3Hayae HIKHA MeKa IbOro curHaiay, a HRI mo3Hayae BepXHIO MEKY,
BUpaXeHy B % MakcumasibHoro pazaiycy 10V. Hanmpuxman, sKmio BXiTHUN CUTHAI
3HaxoauThea B Mexax 2 8V, to LRi =20, a HRi =80.

Jlns aHAIOrOBUX BXOJIB X OKpIM paalycy BXITHOTO CHUTHaIYy, MOTPiOHO
BU3HAYMTH MEX1 3HAYCHb BIJIMOBIIHUX BXigHOMY curHaiy. LRV me HuxHSA Mexka, a
HRV BepxHiii. BukoprcToByroUn momnepeaHiil NMpHUKIaj: SKIIO HAMp. HWKHIA MEXi
2V Binnoeigae 3HaueHHs 0.0, a BepxHiit mexi 8V 3nauenns 100.0, To moTpiObHO
HactpotoBatu LRV = 0.0, a HRV = 100.0.

[IpencraBiennii MaIFOHOK MOKa3ye 00YMOBIIIOBaHI TapaMeTpPH, MOB'SA3aH1 3 BXiTHUMHU

CHTI'HaJIaMH.
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Mautronok 3. Bxiani curaanu

I[O BHXO}IiB, oo  ymnpaBJIAHOTb, MOXXHA 3dpaxyBaTh OAdTYUKOBLIC BUXOIY

(npencrasneHi sk Q), MoayIbOBaH1 BUXxoau (nmpenacrapieni ak P) 1 Buxoau nanpyru 0-10V

(npencrasieHi sk Y). OkpeMo 711 KOKHOTO BUXOJY MOKHA BU3HAYUTH MEX1 CUTHAIIIB

HaIpsM X Hii.

Cnmcoxk napaMeTpiB BUXO0IIB, 10 YIIPABJISKOTh:

. 3HaYEHHA 3a
Cexg | Hassa O0'eMm Ommc
YMOBUYAHHSIM
Hwuxust mexa
LR CUTHAJTY, IO
00.0 00.0+99.9
BUXOJIHUTH
ouT
Bepxns mexa
HR CUTHAJTY, 1[0
100.0 001.0+101.0
BUXOJIUTH
Jlucm
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RA | BE3IIOCEPEHBO | HEIIOCP./HAOBOPOT | Hanpsim nii

Cran BuxX0Oy
i Jac
NepioIMYHOTO
PE 000 (HEMAC€) 0-100%, HI, TAK
MIPUBEICHHS B

pPYX HacociB 1

KJIAITaH1B

[TapameTpu LR 1 HR 3anexHo Bij Buay BUXOAY MalOTh Pi3H1 3HAYEHHS:
J1J1sl aHAJTOTOBUX BUXOIB Y
BusznauawoTe pajgiyc curhany, 1o BUXOAUTh, B % Bl MakcuMaibHOT Mexi 10V,
LR mo3nauae HmwxkHIO Mexy, a HR BepxHs mexa. Hanpuknan, ans ynpaBiiHHS
CEPBOMOTOPOM, SIKHM mpuiiMae curHan B Mexkax 3 10V notpidbno BctanoBuTH LR
=30.0, a HR = 100.0.
Jl1s MOy TbOBaHMX BUXO/IIB P:
MopaynboBaHi BUXOAM P ympaBisitoThCS HUKIIYHO 3 TIEPIOJOM IMO3HAYCHUM
napamerpom CYCL. LR Bu3Hauae MiHIMaJdbHY IMMPUHY (TPHUBAIICTH) IMITYIIBCY,
HR wmakcuManeHy WIHpUHY, BHpakeHy B % TMepiogy TPHUBAJIOCTI LUKITY. Y
NPaKTHUIll, I1€ O3HA4ya€ HACTYyMHE: SKIO BUXig P mpu3HaueHuidd Hamp. s
yIPaBIiHHS E€JIEKTpOHArpiBayaMu, TO MOXXHA OOMEXHTH BHKOPHUCTOBYBAHY
cepennio cwiny napamerpom HR. Skmo nHactporoetbes Hamp. HR = 80.0, To
HarpiBau Oyne Bukopuctanuii Ha 80% moTryxHoctel. Tak camo mapamerpoMm LR
MO’KHA BCTAHOBUTH HIKHIO MEKY BUKOPHUCTOBYBAHOI MOTY>KHOCTI.
JIns JaTYMKOBBIX BUXOJIIB MOXKIIMBI 2 BapiaHTH:
a) B Tomy Bumanky, SKmIO JABa JATYMKKA CIOJYYEHO MK CO00K0 IS
YIPaBIiHHSI TPEXIYHKTOBBIM cepBOMOTOpoM, mapamerp HR  martuwmka
nmo3HadeHoro QX BW3HAaUae MaKCHUMAJIbHHI 4Yac, BHUTPAYCHUH Ha BiIKPUTTS

KJIalaHa B CeKyHAax, a LR Bu3Hauae MiHIManbHy MO3UIIIIO KJIanaHa, BUPAXKEHY
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B CEKyHAaX. SIKIIO Hamp. CEpBOMOTOp BHUTpa4ya€ 5 MHH. Ha BITKPUTTS,
notpioHo HabynyeBatu HR = 300.0. fkmo 3amaemo s cepBomoTtopa LR =
60.0, e roBOpPUTH MPO TE, IO PETYISATOP HIKOJM MOBHICTIO HE 3aKpHUBAE
KJanaH IiJl 4Yac YMpaBJiHHA, 1 JUIIE NPU MIHIMaIbHIN Mo3ullli BiH Oyjae
BikpuTHii Ha 20%.
0) VY mexax CeKBEHIIIi yIpaBJiHHS y HaC € KaCKaJHO-CIOJy4eHUM 3 BUX0/10M Y abo
P patumkx 3 mi"iftHoo aieto, Hamp. Y1+QI1. Toai HR BusHauae mpu cKUTBKOX
BIJICOTKaX MPOBIIHOIO CUTHaly (B AaHOMY Mnpukiaai Y1) gaT4vuk TOBHHEH
BKIIFOUNTHCSA, a LR BU3HaUae, mpu CKIIbKOX BiJICOTKaX MOBUHEH BUMKHYTHCS.
[Mpukman: SQ1+ = Y1+Q1
— yIpaBJIiHHS CEPBOMOTOPOM KJIallaHa 1 BKJIIOUYEHHSIM Hacoca HarpiBava
RA Bu3Hauae, Y MOBUHEH CUTHAJI MaTH O€3MIOCEPEHIO JIiF0, 110 YIpaBsie, abo
3BOPOTHE:
- Jns BuxoxiB Y:
RA = HEIIOCP: Hanpsm curnany, mo 30uibmyeTtses, Bix 0 o 10V, inakmie
Kaxydu ,,+° cepBoMoTopa Biamosimae ,, Y’ perynstopa, a ,-, (abo Maca)
CEpBOMOTOpA Biamnosigae ,,M” perymnsTopa.
RA = HABITAKMU: vanpsim curHany, mo 3MeHmyetses, Big 10V mo 0.
- Jlmsg MmoaynboBaHUX BUXOIIB P:
RA = HEIIOCP: AxTuBHuii cTaH npu BUX0/li P mo3Havyae mpoxo/KeHHsS CTPyMY 3
BHUXOJly OITUCAHOTO SIK ,,+ J10 BUXOJY OITUCAHOMY SIK ,,-,,.
RA = HABIIAKU: AxtuBHUU CcTaH mpu BuUxoji P, TOBOpUTH MpO BiJICYTHICTH
MIPOXOIKEHHS CTPYMY.
- Il MaTYUKOBBIX BUXO/IB:
RA = HEIIOCP: Jlng neskux MaTYMKIB II€ TOBOPHTH MPO TE, IO BKIFOYCHHS
JaT9WKa PIBHOCWIIBHE 3aMUKAHHIO KOHTAKTIB, a BHUKIIOYCHHS — PO3MUKAHHIO
KOHTaKTiB. {7151 map KoMIUIeKCHUX natyukiB (Hamp. QXLX), mosutuBHUIT HanpsiM
(+) o3Hauae BKIIFOUCHHS AaTdyrka QX 1 BUKJIIOYEHHs natyuka LX, a HeraTuBHMI

HaIIpsAM HaBIIAKH.
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RA = HABITAKU: Jlng okpeMHX AATUMKIB BKJIIOYEHHS JaTdyMKa PIBHOLIIHHE
PO3MHMKAaHHIO KOHTAaKTIB, a BHUKIIOYEHHS 3aMHKAaHHIO KOHTAakTiB. Jlns map
KOMIUIEKCHUX JaTtuukiB (Hamp. QXLX), no3uTuBHHE Hampsim (+) oO3Hauae
BUKJIIOYEHHS JaTuuka QX 1 BKJIIOYEHHS JartuyMka LX, a HEeraTMBHUM Hampsm

HaBIIaKH.

4.4. APUOMETHUYHI OIi

Perynsaropu cepii UCS30 MoxyTb poOutu apudpmMeTuyHi Aii s 2
BUMIPIOBAJIbHUX BXO/11B. MOXIJIMBI HACTYIHI Jii:

Oyukiis AVR : BUBeJEHHS cepeIHbOI0 BUMIPIOBAHb JIBOX BXO/IIB

Hanp. AVR(B1,B2)= (B1+B2)/2

Oynkiist DIF : BinMiHHICTH 1BOX BXO/1B

Hanp. DIF(B1,B2)= B1-B2

Oynkiiss MAX : HaifO1nbIlIe 3HaYEHHS 2 BXO/IIB

Hanp. MAX(B1,B2)= B1, sixiio B1 0yne 6utbmn Hixk B2 a60 HaBmaku

Oynkuiss MIN : HaliMeHIle 3HaYeHHS 2 BXOIB
Hanp. MIN(B1,B2)= B1, sximo Bl 6yae menire nixk B2 abo HaBmaku
[IIo6 BBecTu omepaTopa MOTPIOHO CIOYATKY BBECTH NepIIHMil «operand», a MOTIM
KHOTIKOO
nepeiitu g0 iHmoro «operandy». Ilicis BBemeHHsI npyroro «operanda» moTpiOHe

HATUCHEHHSIM KHOTIKH nepenTu 10 onepaTopa.

45. TAUMEP PEAJIBHOI'O YACY

VY perynaropax cepii UCS30 € taiimep peaqbHOr0o 4acy 3 THXKHEBHUM ILJIAHOM
poboTu. Ha koXxeH neHh MOXXHA BU3HAYUTHU J0 TPhOX TOAWMHHHUX 30H. ['0MHHA 30HA
BU3HAYCHa MOMEHTOM IOYajia 1 MOMEHTOM 3aKiHueHHS poOOoTH. Y Mekax KOXKHOi
30HW BU3HAUYCHI 3aJ]aHl 3HAYCHHS TEMIIEpaTypH, BOJIOTOCTI, BKIFOUCHHS KOMITCHCAIIIT

30BHIIIHBO1T TEMIIEPATYPH 1 TOMY MOJ110HE
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1100 monermuTy 1 NPUCKOPUTH HaJAIITYBaHHS THXKHEBOI IpOrpaMu, Oyiu BBEJEHI 3
TFOJIMHHUX 30HU CYMICHI JJIsl BCIX JHIB THxkHI. KO)XHe HalamtyBaHHs 3po0JieHE y
MeKaxX IUX TOAWMHHUX 30H KOIIIOETHCSA B aHAJOIIYHI 30HM I BCIX IHIB THIKHA,
3aBJSIKM YOMY HEMa€e HEOOX1THOCT1 HalaIITyBaHHs 30H Ha KOXKEH JICHb, SKIIO BC1 JHI

1IEHTUYHI.

4.5.1. Cnincok nmapaMeTpiB TH:KHEBOI POTrPaMu:

3HayeHHS
Cexil 3a
Hassa O0'em Ormuc
P YMOBYaHH
M
3aaHe 3Ha4YEHHSA JUIA
SV1 022.0°C -20.0+50.0°C
OCHOBHOTO PETYJIsTOpa
HUM 3agaHa BOJIOTICTD

50.0% 00.0+99.9%

3ajaHe 3Ha4YCHHS JJIs1 IPYTroro

ZON1|SV2 022.0°C  |-20.0+50.0°C
perymsTopa
ZONZ2
ZON3
3HaueHHS! KOPEKTYBaHHS
COR -10+10°C
000 30BHINIHBOI XapaKTEPUCTUKU
Bxurouae abo Bumukae
CPEN OFF ON/OFF KOMIIEHCAIIIFO 30BHINIHBOT

XapaKTEPUCTUKHU
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REG1

OFF

OFF,GRZANIE
CHLODZ.,G-C

BuxktoueHnHs HarpiBaHHs a0o
OXOJIOJIXKYBaHHsI, a00 K 1 OJIHE, 1
1HILIE Y MeXaX F'OJIMHHOI 30HHU.
HanamrryBanus ,,OFF” o3Hauae,
110 JKOJIEH TpoI1iec He Oyie

BUMKHEHUHN.

REGH

OFF

OFF,NAWILZ.,
ODWILZ.,NA
W-ODW

BukrodueHHS 3BOJI0KESHHS a00
«CYIIKHU», a00 XK 1 OJTHOTO, 1
HIIIOTO Y ME&XaX TOJUHHOT
3ouu. Hanamrysanus ,,OFF”
O3HAYae, 110 KOJACH IPOIIeC HEe

Oy/Je BUMKHECHUI.

REG2

OFF

OFF,PR1,PR2
PR1-PR2

Bukiarouenus ogae ado 1HIIIOTO
npoiiecy, abo x 1 0THOTO, 1
THIIIOTO y MeXaX TOAUHHO1
3oHu. HanmamryBaunus ,,OFF”
O3HAyYae, 110 KOJACH IPOoIIeC He

Oyne BUMKHCHUI.

EX-DA

OFF

OFF, WYM,
PRZEP.,
WYM-PRZ

BukiroueHHst 0OOMIHHHKA WIH/A
JIPOCEIIBHOTO KJIallaHa y MexKax
roauHHOI 30HU. HanamyBaHHs
,,OFF” o3nauae, 1110 Hi TOH, Hi

IHIIMKA HEe OyAyTh BUMKHEHHUI.
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BuxitoueHHs: BeHTHIISATOpA
Har"iTaHHs a00 BUTSKKH Y
OFF,NAWIEW | mexax rogrHHOI 30HH.
FANDI |OFF
WYCIAG HanamrryBanus ,,OFF” o3Hauae,
110 >KOJIEH BEHTHJIITOP He Oyjie
BUMKHEHU.
[ToyaTkoBa MIBUAKICTH
FANSP 207100%
50% BEHTUJISITOPIB
GEAR I X1 [ Xon/ 11 XII | Bubip xoay BeHTHISTOpA
RUN Yac crapty
00.00 00.00+23.59
STOP Yac 3ynuHKu
00.00 00.00+23.59
[Torounnii
H:M ["'OAMHHUK 1 XBUINHA
JICHb
INOHEUJIOK,
BIBTOPOK,
RTC CEPEIOBUIL]
Ilorounuii |E, YETBEP,
DAY JleHpb THXHA
JICHB IT'ATHULA,
CYBOTA,
BOCKPECIHH
s
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4.6. CHUCTEMA ITPOTU 3AMEP3AHHSA

VY perynstopu cepii UCS30 BOynoBaHa akTHBHA CUCTEMa MPOTH 3aMep3aHHs
BojoHarpiBayiB. CurHan 1i€i cucTeMu, K 1 pelliTa BCIX CUTHAJIB, MO3HAYAETHCS
YEPBOHUM J110/I0M, 1110 CBITUTHCS, 1 BIAMOBIIHOW 1H(pOpMaIliero Ha mpoekTopi. [Ticas
MOSIBU CUTHAIY NPOTH 3aMep3aHHS PEryisiTop BHUMHUKAE BEHTWIATOP (BI) 1
MEepPEeHacTPOIOE CUTHAJl HarpiBaya Ha MaKcUMaybHe 3HaueHHs. Ilicis 3aBMupaHHsS
CUTHAJIy CHCTE€Ma 3HOBY MOYMHAE mpauioBaty, skujo napametp FOVER = AUTO.
Ane skmo FOVER = MAN, To kiamaHu 3aquiiaTbCs 3aKpUTUMH, a CHCTEMa
BUMKHEHOIO (ajie¢ B PeKUMI1 OUIKYBaHHS) 10 MOMEHTY, TIOKH OTIepaTop HE BKIIOYUTH
il ypyuny. Cuctema npoTH 3aMep3aHHs CIIBBIAHOCUTHCS, MEPII 3a BCE, 1O TOJIOBHOTO
perymnsTopa, aje ii MOXXHA TakOX Mepenucaru IJs JOJATKOBOIO PEryJssTopa,
HacTporotoun mapamerp FPAL2 = ON. Toai micias mosiBU CHUTHay KepoBaHI
JIOJIATKOBUM ~ PETYJISITOPOM HarpiBadi OyayTh HaJalITOBaHI HAa MaKCUMaJbHE
3HAYCHHS.

Axmo B cucteMi € 30BHIMIHIN ontumeTp, To mapametp FPDIS Buznauae
3HAUEHHS 30BHINIHBOI TEMIEPATYpH, BUILE 3a AKY Al CUCTEMH MPOTH 3aMEp3aHHS
NOBMHHA OJOKyBaTHCs. SIKIIO MU XO4eMo, 00 CcucTeMa MPOTH 3aMep3aHHs
mpaifoBajga TOCTIHHO, HE3aIEKHO BiJ 30BHIIIHBOI TEMIIEpaTypd, TO MOTPiOHO
HaOynyBatu FPDIS = 50 (micns miarBepmkeHHs 3'aBiseTbest Hanuc ,,OFF”).
€ Tpu JKepelia CUTHATY IPOTH 3aMep3aHHS:

1. OnTumeTp NPOTHU 3aMepP3aHHA
[ToTpibno waOynyBatu mapametrp FPROT (cexmis 10) Bu3HavanpHUI BXIij
ONTUMETpa TPOTH 3amep3aHHsA. CHUrHajdbHA TEeMIeparypa, BU3HAUCHA MapaMeTpoM
FMIN mae 3nadenHs 3a ymoB4yaHHsM 95C°, ske MoxHa 3MIHUTH. [ pexumy
PETYIIOBaHHS BCTAHOBJIEHWH TMOPIT CaMOCTIHHOTO BKJIIOYEHHS CHCTEMH MPOTH
3amep3anHs Ha SC BHIIe 32 TpaHWYHE 3HAYEHHS JJIA MOSBU CUTHAIY, a JUISl PEXKUMY
«HECTIaHHS» TeW Topir BcTaHOBIIOETheS napameTrpom FSTND, skmit mae Oytu xo4
6u Ha 7C BuIIIE 32 TPAaHUYHE 3HAYCHHS JIJISl TIOSIBU CUTHAITY.

Komu Temneparypa npu Bxoai FPROT Bnaae Hmkue 3a 11eii mopir, cuctema mpoTu

3aMep3aHHs TIOYHE IMIJICWIIOBATH CHUTHAJN HarpiBaHHs Aieo tuny Pl 3 Metoro
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NIABULIEHHS TEMIEpaTypu A0 PIBHS IOTO HOPOTy. SIKIIO HE OUBISYUCH Ha L€
TeMIlepaTypa BIaJle HUXKYE 33 KPUTHYHE 3HAYEHHS, 1 HE BUPOCTE 3HOBY B Mepediry
BCbOIO uacy Bu3HadeHoro napamerpom FDEL (micnia ymoBuanns 60 cik), To
PEryJsITOp BUMKHE BEHTHIATOP(bI), HAOyJye CHUrHaj HarpiBaya Ha MaKCHUMaJIbHE
3HAYEHHS 1 IaCTh CUTHAJ. SIKII0 CUTHAJI MOBUHEH 3'sBISATUCA Bigpa3y, To yac FDEL

Mae€ 6YTI/I HaJIaldTOBAHC HA HYIIb.

2. TepMocTaT NpOTH 3aMepP3aHHS
HudpoBuii BXiJ MOXXHA Ha3BaTU BXOJAOM mMepPMOCMAmMa HPOmMu 3AMep3aHHs 32
nomomororo HajamtyBaHHs mapametrpa FPAL ycepenuni cekuii 10 cucremu
«uentoy. Konm tepmocTaT BU3HAUUTH AYXKE HU3BKY TEMIIEpaTypy 1 AacTb CUTHAI
perymnsTopy micis 3akinueHHs yacy FADEL (3a ymoBuanHam 60 cik), perymnsarop

BHUMKHC BCHTUIIATOP (I)I) 1 HaIlPpaBUTb CUTHAJI HarpiBaqa Ha MaKCHUMAaJIBHC 3HAYCHHA.

3. OnTiMeTpHu 00MeKeHHs (ONTHUMETP HATHITAHHA)
SIkuro B cuUCTEM1 € KaHAJIbHUI ONTHUMETP, IO Hece (PYHKIII0 OOMEXEHHs, 03HaYae
HeoOXiHO BH3HAuUUTH Horo mapameTpoM RTDL B cekmii 10. Toxi BumiproBana
ontumeTpoM RTDL temmepaTypa Takox Oyje BKIIFOUEHA PETYISATOPOM B CHUCTEMY
npoTu 3aMep3anHsa. Konu temnieparypa Bmnazae 1o rpanuddoro 3HadeHHss AMIN (3a
ymoB4aHHsIM 5C°) 1 yrpuMaeTbcsl HUKYE 3a e piBeHb B nepediry wacy ADEL (3a
ymMoBYaHHSAM 60ceK), perysiTop CrpuiiMe e SK 3arpo3y 3aMep3aHHs 1 MPUBEIC B

IO CUCTEMY MPOTH 3aMEP3aHHS.

4.6.1. BunajieHHsI CUTHAJIY IPOTH 3aMepP3aHHS:
[Ticns mosiBU curHany mpoTu 3amep3aHHs, ko mapamerp FOVER = MAN,
TO KPUTHYHUN CTaH YTPUMYBATHMETHCS HABITH MICIIS 3HUKHEHHS  TPUYUH
curHanmy. Tomi, mo0® BUAAIUTH CHUTHAT MOTPIOHO HaTHUCHYTHU KHOTIKY

, 1 yrpuMyBatu ii O1u3bk0 5 cek. TiTbKU MICHs BUJANCHHS] CUTHATY MOXHA 3HOBY

BKIIIOYHUTHU CUCTCMY.
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4.6.2. IlapameTpu cUMrHAaJy NPOTH 3aMeP3aHHS:

3HaYEHHS 3a
Cexuuis | Hazpa O06'em Omnuc
YMOBYAHHSM
FPAL o ?7?,X1..X3,E1...E8 | Bxix npoTuBO3aM. TepMOCTaTa
10 h
FPROT o ?77,B1.B5,X1.X3 |Bxia npoTuBo3aM. ONITUMETpA
[Topir BKIIFOUCHHS CUTHAY 3
FMIN |05°C 0-15°C
OOKy IPOTHBO3aM. ONITUMETPA
st pexxumy pob0oTH cuctema
MIPOTH 3aMep3aHHs
BCTAHOBIJIIOE MIHIMQJIBHY
FSTND [07°C 7-50°C
TEMIIePaTypy JJIs MPOTHBO3aM.
ONTHMETpa Ha PiBHI
FPAR FMIN+FSTND
Yac odikyBaHHS 10 MOMEHTY
FDEL |000 cik 0-600 cix BKJIFOUCHHS CHTHAITY 3 OOKY
MIPOTHBO3aM. ONITHUMETPA
Yac ouikyBaHHS 10 MOMEHTY
FADEL |000 cik 0-600 cix BKJIIOUCHHS CUTHATY 3 OOKY
MIPOTHBO3aM. TEPMOCTATA
Jlucm
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FOVER

MAN

AUTO/MAN

CraH cucTteMu MiCiIA

SHUKHCHHA NIPUYWHH CUTHATY

FPAL2

OFF

ON/OFF

IIpunucka npoTUBO3aM.
CUCTEMH 10 JOJATKOBOI'O

peryisiTopa

FPDIS

OFF(50(C)

0-50°C

30BHIMIHS TEMIIEpPaTypa, BUIIE
SKIH IPOTUBO3aM. CUCTEMA
BUMHUKAETHCS.

[[{o6 e momycTUTH 10
BUKJTIOYCHHSI IIPOTHBO3aM.
CUCTEMH 30BHIITHIM
ONTUMETPOM, MOTPIOHO
HaObynyBatu FPDIS=50(C

(marmuc OFF na mpoekTopi).

4.7.

oOMmedicenHsl, TIOTPIOHO BHU3HAYUTH BXOJHW, IO SKAX BOHHM IIJIKJIFOYCHI.

apyroro perymnstopa B cekimii 10. Ontumerp oOMeKeHHS TOBHHEH 3HAXOJUTHUCS B
KaHaJl TOBITPs, 110 HATHITAETHCS, 32 BUKOHABCHKOIO CHCTEMOIO, HAIp. HAarpiBadeM.

[Ticns BU3HAYEHHS BIAMOBITHOTO omTHMeTpa oOMekeHHs, cekmiss TLIM1 wmm/m

OIITIMETPU OBMEXXEHHS

Axmo B cucteMi € oauH abo OUTbIE KaHAJbHUX ONTHMETPOB 3 (DYHKIIIEIO

Jliist

OCHOBHOTO PETyIATOpa, I1i BXoau BU3HaudaoTh napametpu RTDL1 1 RTDL2 nmnsa

TLIM2 cuctemu «MeH0» Oyie IpuBecHa B MiIO0.
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4.7.1. Cnucok napametrpiB 00MeKeHHsI TeMIepaTypu:

Cekist

HazBa

3Ha4yeHHs 3a

YMOBYaHHAM

O0'em

Onuc

10

RTDL1

?7?

B1..B5,X1..X3

Bxonu ontumerpa oOMexeHHS

(onTUMeETp HOBITPS, 110

HarHITAETHCSA )

TLIM1

AMIN

08°C

0-15°C

TemnepaTypa BKIIOUECHHS

MPOTUBO3aM. CUTHATY

MIN

15°C

0-50°C

MinimanbHa TeMneparypa

HArHITaHHSA

MAX

35°C

20-50°C

MakcumaibHa TeMIeparypa

HArdiTaHHSA

REL

06°C

0-50°C

MakcumanbHa Pi3HMUS
TemnepaTtyp MK MpoBIgHM
RTD1, i

oOMeXXeHHSs

ONTUMETPOM
ONTUMETPOM
RTDL1

ADEL

060 cik

0-600 cik

Yac ouvikyBaHHA 0O MOMEHTY
BKIMIOYEHHA curHany nicng
nepetuHy 3HayeHHa AMIN

TemnepaTypor HarHiTaHHS|
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ALIM

07°C

0-20°C

I[loauxxeHHs MIHIMaJIbHOT
temneparypu  ,,MIN” s

arperary

4.7.2. Cnucok napamMeTpiB o0MeskeHHS JIsl IPYTroro peryJjsiropa:

. 3HadeHH 3a
Cexuis | Ha3sa O0'eMm Ommc
YMOBYaHHSM
Bxin ontumerpa oOMeKeHHs
10 RTDL2 o B1..B5,X1..X3| (ontumMeTp NOBITps, 110
- HArHITA€ThCS)
MiHiMaIbHE 3HAYEHHS
MIN
15 0-50 OOMEKEHHS
MakcumalibHe 3HaUYCHHS
MAX
35 20-50 OOMEKEHHS
TLIM2 MakcumarnbHa pisHUUSA
TemMmnepaTyp MiX NpoBigHUM
REL Y _
06 0-50 ontumeTpom RTD2, i
ONTUMETPOM ODOMEXKEHHSA
RTDL2
ITonmxenHs MIHIMaJILHOT
ALIM |07°C 0-20°C
temrneparypu ,,MIN” arperaty
Jlucm
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AMIN, ADEL

[Tapametp AMIN BH3Ha4yae MiHIMaJIbHY JAONYCTUMY TEMIEpPAaTypy HarHITaHHS
(BumiptoBany BxonoM RTDL1). fkmo TemmnepaTypa NepeTHHae LEld Mopir 1
YTPUMYETHCS B TAKOMY TIOJIO’KEHH1 B IepeOiry yacy BuzHaueHoro napamerpom ADEL

(y cexyHaax), TO 1€ IpUBEJE 10 BKIIOUCHHS CUTHATY MPOTH 3aMEP3HYB..

REL, MIN, MAX, ALIM:

[Mapamerpu MIN 1 MAX no3HayaroTh BIANOBIIHO MiHIMaJIbHE 1 MAaKCHUMaJIbHE
3HaueHHs OOMEeXeHHs (1le Mo)ke OyTH Hallp. TeMIiepaTypa HarHitaHHs). Perymnstop
nparHe yrpumyBaTH 3ajaane 3HaueHHs SV1 abo SV2 npu onHoOYacHOMY yTpUMYyBaHH1
3HaueHHs BHUMIiproBaHOTO ontuMeTpoM oOMexxkeHHs RTDL1 a6o RTDL2 y mexax
Bu3HaueHux napametpamu MIN i MAX. fxiio mapamerp REL Oyne iHIIUM YuM HYIb,
TO HUXHSI MeXa 3MIHIOBATUMETHCS pPa3oM 3 IMPOBIAHUM 3HAYECHHSM (BUMIpIOBaHA
npoBigHuM ontumerpoMm RTD1 abo RTD?2), 1 Oyae Buznauena sik MIN = T — REL, ne
T e npoBigHe 3HAUYEHHS.

VY Bumanky 3 arperataMu, 110 OXOJIO/DKYIOTh, 1HOJ[I BHHHKAE HEOOX1THICTH
HNOHMKEHHSI MIHIMAJIbHOTO OOMEXEHHS TEMIIEpaTypd 3 METOI0 OXOJIOIKYBaHHS.
[Tapamerp ALIM BusHauae, Ha ckinbku rpanyciB Llenscis mapamerp MIN mae Oytu

TUMYACOBO 3aHMKEHUH IT1]T YaC 0XOJI0/KYBaHHSI.

4.8. OINTUMETP OBMEXEHHS BOJIOT'OCTI

SIk110 B cUCTEMI € ONITUMETP BOJIOTOCTI 3 PYHKITIEIO 0OMedHCeH s, TO TTIOTPIOHO
BU3HAYUTH HOTO IMOJAI0YM BXiJd, 0 SKOro BiH npueaHanui. lled BXim BuU3HaAYAE
napametp HUML B cekmii 10. Ilicins Bu3Ha4YeHHS onTUMETpa OOMEXEHHS, CEKIIis

HLIM cucremu «meHio» OyJe npuBe/ieHa B J110.
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4.8.1. Cnincok napaMeTpiB 00Me:KeHHS BOJIOTOCTi:

3HayeHHd 3a
Cexius | HazBa O0'em Ormuc
YMOBYaHHSIM
Bxig ontumerpa oOMeKeHHs
10 HUML o B1..B5,X1..X3|Bonorocti (ONTUMETP BOJOTOCTI1
N B KaHaJ)
HMIN MiHiMaJbHa BOJIOTICTH
50% 0-80%
HLIM
HMAX MakcuMaJlibHa BOJIOTICTH
100% 20-100%
4.9, CEKBEHHIi YIIPABJIIHHSA INPOLIECAMMUA - HArpiBaHHS,

0XO0JIO/I’KYBAHHS, 3BOJIOKEHHS | TOMY MOAi0He

VYropaBiniHHS —TpolecaMu, mAKuUMu ~AK  HArpiBaHHS, OXOJIOJKYBaHHS,
3BOJIOKEHHSI 1 TOMY Toni0He, MOXJIHUBO 3aBASKU MPUIUCYBAHHIO BUXOJIIB
peryisropa, IO YNOPaBISIOTh, [0 BIAMOBITHUX (YHKI[IOHATBHUX OJIOKIB, SKi
HA3WBAIOTBCS  BIJMOBIIHO CEKBEHIISIMU: HAarpiBaHHS, OXOJIOJDKYBAaHHS 1 TOMY
noaione J[o KOXHOro OJIOKY MOXKHA TMPHUKPIMUTH 0 6 €JIeMEHTIB (BHUXOJIB, IO
YIPaBIAIOTh) po30iienux 3nakamu  +’. BUX0oau, M0 yIPaBiIsIOTh, Y MEXaxX JaHOTO
0JIOKY CKJIaJ]al0Th B YEPTOBOCTI MOSBH CEKBEHIIIT ynpaBiiHas 1-Byto, 2-y 1 Tak jgai, i
YIOpaBIiHHSI HUMHU MPOBOJUTUMETHCS y BIJIMOBIIHIN 4eproBoCTi. SIKIO € JIeKiIbKa
JATYMKOBBIX a00 MH(PPOBUX BHXOIIB, TO MH MOXEMO BHOpaTH IHIHHY IO

(cexBenirist) abo OiHapHE.

4.9.1. CexBeHlii ynpaBJiiHHSI MIOYaTKOBUM HarpiBanuam: SQ1+
[Ticns Bu3HayeHHs mposigHoro ontuMerpa RTD1 motpibHO 3HANTH CEKBEHITITO
MOYATKOBOI'O HAarpiBaHHA. SIKIIO HEMae HArpiBaJibHUX MPHIAiB, TO MNOTPIOHO

BcraHoBuTu SQl+ = Q0+Q0, B iHIIOMY BHMaJAKy HEOOXITHO BU3HAYUTH CEKBEHIIIIO,
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MOJABIIM BUXOJU, BUKOPUCTOBYBaHI JUIsl YHOPABIIHHSA, a TaKOX MPU KaCKaJIHUX
3'enHanHax. Jlani npeacraBieHi npuKiIagu KOHPIryparii:
1) HarpiBanus Bogue: SQ1+ = Y1+QO0
2) TloToune /rutaBHE/ yrpaBiiHHS enekTpoHarpiBadamu: SQl+ = P1+Q0
3) 2 cekuii miniHO cronydeni: SQl+ = Q1+Q2+Q0, 3 Tum, 110 BU Ail MOTPIOHO
HacTporoBatu Ha LIN
4) 2 cexuii OinapHo cmoaydeHi: SQl+ = Q1+Q2+QO0, 3 Tum, mo BuA ii
HacTpoeHuii Ha BIN
5) KomOiHailiss MOAYJIBOBAHOTO BHUXOAY 3 CEKI[isIMH KOHTakTopiB: SQl+ =
P1+Q1+P1+Q2+Q0. 3anexHo BiJ HACTPOEHOTO BUAY JIii, BKJIIOUCHHS JaTYMKIB

Q11 Q2 BinOyBaTUMETHCS JiHIHHUM 200 OG1HAPHUM CTIOCOOOM.

4.9.2. CexBeHuii NOBTOpHOro HarpiBanusi: SEC+

VY cucremax 3 mporecaMy HarpiBaHHS 1 «CYIIKW», HEOOXIIHHWHN Jpyrui
HarpiBad. SIKnio Takuil HarpiBad €, MOTPIOHO BU3HAYUTH KEPIBHUK HUM BUXIJ 5K
SEC+. B mporeci HarpiBaHHs, SKIIO HACTYyMa€ TMPOIEC «CYIIKH», PETYISATOP

nepeMilae yrpapiiHHs HarpiBaHHSAM Ha IPYTUi HarpiBad.

4.9.3. CekBeHl1lii oxosozkyBanusa: SQ1-

Tak camo, sax 1 aas SQL+.

4.9.4. Ilo3uTuBHI cekBeHUil Apyroro peryastopa: SQ2+

Sxmo € onrtuMmerp perynsimii s apyroro HarpiBada RTD2, to motpi6HO
BU3HAYUTH TIO3UTHUBHY CEKBEHIIIO ympaBiiHHA. l[Ipoliec ympaBiiHHS 3aJI€KUThH
BHKJIIOUYHO BiJ 3HadyeHb BuMiptoBaHux RTD2, RTDL2 3amanoro 3nauenns SV2, i

napameTpiB perymtoBadus PID.

4.9.5. HeraTuBHi cekBeHii apyroro peryasitopa: SQ2-

Tak camo, sk 1 qas SQ2+.
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4.9.6. CexBeHuis 380J10xkeHnsi: HUM+
[licns BU3HAYEHHA ONTHMETpPA PEryJALli BOJOrOCTI MOTPIOHO BHU3HAUYMTH

CEKBEHIO 3BOJIOKEHHS.

4.9.7. CexBeHnuis «cymkm»: HUM-

[Ipouec «cymKu» TPYHTYEThCS Ha BBIKPAIUIMBAHUM BOJOrY B IpoOLECi
OXOJIOJPKYBAaHHSI MOBITPSI HMXKYE 3a «IYHKT pocuy». llpu panime mneBHIA CeKBEHIIT
OXOJIOJKYBAHHS DPETYJSTOP HE JIO3BOJIIE BU3HAYUTH CEKBEHI[IIO, BIIMIHHY BijJ
CEKBEHIIIT OXO0JIOJKYBaHHS. B 1ipomy BuUNaaky MoxkHa HaOynyBatu Timbku QO0+QO0

(BiICYTHICTH «CymIKn») a00 SQ1- (0X0I0MKyBaHHS).

4.10. YIHPABJIIHHSI ATPET'ATAMM, 11O OXOJOIXYIOTH

VY perynaropa € npoiecu, 1o JalTh MOXKIUBICTh YIIPABIIHHS arperaTaMu, 110
oxono/KyoTh. [li mpomecu 3HaxomsaTecs B cekiii AGR cucremu «meHoo», 1
OPUBOASATHCS B JIi10, TUIBKM KOJU CEKBEHIII OXOJOJIKYBaHHS MIIKOPSIOTHCS
TATYNKOBBIM BHXOaM.

[cHye Takok MOXJIMBICTh BU3HAUEHHS BXOJy, IO oOepirae arperat. e Bxizg
Bu3Havyae napamerp APROT B cekmii 10. Arperat Oyne BUMKHEHHMH TUIBKH TOI,

KOJIU 3'IBUTHCS CHUTHAJI CUCTEMU IMPOTH 3aMCP3aHHA.

4.10.1. Cnucoxk napaMeTpiB ynpapJiiHHA arperaTamm:
3HaueHHs 3a
Cexiis | HazBa O6'em |Ommc
YMOBYAHHSM
B1..B5, .
Bxin, 110 obepirae arperat
10 APROT X1..X3,
?7? (MpOTHBO3aM. CUTHAN)
E1l..E8
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AGR

Temmneparypa, HIDKYE 3a AKY
ALON |2°C 0-30°C |BkIIOYAETBCS  MPOTUBO3aM.  CUTHAI
arperary
[cTepesnc ansa NpoTMBO3aM.
curHany arperary. CwurHan
BUMUKAETbCA 3HOBY, AKLLO
AHIST |5°C 0-30°C |temnepatypa npu Bxoai APROT
pocTe BULLE 3a 3Ha4YeHHs
ALON+AHIST, i 3a ymoBM, WO
3akiHumBcda 4ac ALMT 3 MOMEHTY
BKIMIOYEHHS cUrHarny.
Uac, nicna  3aKkiH4eHHA  SKOro
ALMT |10min - ) npoTMBO3aM. CUrHan arperaTty Moxe
Somin OyTM BWUMKHEHUN (OMB. napameTp
AHIST)
30BHIIIHS TEMIIepaTypa, HIKYE 3a SIKY
AOFF |16°C 0-30°C 5
arperatT BUMKHCHHUHU
OFFTM |08 min Cr:?no MiHiManbHUN Yac BUKIIOUYCHHS
ONTM |08 min (r)r;i?)no MiHiMaJIbHUH Yac BKIIFOUCHHS

APROT, ALON, AHIST, ALMT:

Sxmo mapamerp APROT Bu3HadueHMit, TO 3aJI€KHO BiJl BUIY BXO/IB BUILISEMO

JIB1 CUTYaIlii:

3m.
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- Hudposuii BXia: micas TOro, sIK 3'IBUThCSl akTUBHUM curHai npu Bxoai APROT,
peryisTop BUMHUKae arperar (bl) 1 TMONEpeKae Npo CUTHAL. ArperaT
BKJIFOUA€THCS 3HOBY, TUIBKHU MiCid 3HUKHEHHs curHany npu Bxonai APROT 1 micns
3akiHyeHHs yacy ALMT B xBuinHax.

- AHanoroBui BXijA: miciisi NOHMXKEHHs TeMmepaTypu Ha Bxoni APROT nmkue 3a
3HaueHHsa ALON, perynarop BuMHKae arperar (bl) 1 HONepekae MpO CHUTHA.
ArperaT BKJIIOUA€ThCS 3HOBY TUIBKM TO1, KOJM TEMIIEpaTypa MiJHIMETHCS BUIIE

3a 3HaueHHss ALON + AHIST, 1 micns 3akinuenns yacy ALMT B xBuimnHax.

AOFF:

[Mapamerp AOFF mno3nauae 30BHIMHIO Temmeparypy (BXiJ BHU3HAYCHUM
napamerpom OUTD), Hikue 3a siky arperat Ma€ OyTH BUMKHEHUH. SIKIIO 3HAYEHHS
napaMmeTrpa JopiBHIOBaTUME Hym0 (Ha mnpoekropi Hamuc OFF), 1o Qynkuisa
0JIOKyBaHHs arperaty Oy/Je HEaKTHBHOIO, a arperaTr MpalioBaTUME HE3aJIEKHO BIJ

30BHIIIHBOT TEMIIEPATYPH.

OFFTM:

[Tapamerp OFFTM Bu3Hayae MIiHIMQIBHUNH 4Yac MDK BHUKIIOYEHHSAM 1
BKiroueHHsIM arperary. Skmo OFFTM = 0 (mamuc OFF Ha mpoekTopi), TO KOHTPOJIb
yacy BKIIIOYEHHs arperaty Oyjae BincyTHid. IlimpaxyHOk yacy 3poOJieHHE OKpeMo
IUIE KOYKHOTO JAaTYMKOBOTO BUXOJYy KepiBHUKa arperaroMm. lle o3Hawae, mo sSKIIo
JEKUTbKa JAaTYMKOBBIX BHUXOMIB OyAyTh CIHONYyYeHI JIHIMHO JJIS TPOIECy
OXOJIO/)KYBaHHSI, TO YaC MDK BHUKIIOUEHHSM 1 MOBTOPHUM BKJIIOYCHHSIM JaTYUKIB

MiAPaxoBYBATUMETHCS OKPEMO.

ONTM:

[Tapamerp ONTM mo3navae MiHIMaTBbHUN Yac MK BKIIFOUCHHSIM 1 TTOJATBIITAM
BukiroueHHs arperaty. SAkmo OFFTM = 0 (mammuc OFF Ha mpoekTopi), TO TOAMHHMIMA
KOHTpOJIb arperaty Oyne BiacyTHid. [limpaxyHok dvacy 3poOJjieHHi OKpemo s

KOJXHOT'O JaTYNKOBOI'O BUXOY KepiBHI/IKa arperaTom. L[e TOBOPHUTH IIPO TC, IO AKIIO
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JEKUIbKA JAaTYUKOBBIX BHUXOIIB OYyIyTh AJIA MHPOLECY OXOJOJIKYBaHHS CHOJY4YEHI
JIHIAHO, TO Yac MDK BKJIIOYEHHSM 1 MOJAJBIIMM BHUKIIOUEHHSM OKPEMO Y3ATHX

JATYMKIB MIIPaXOBYBATUMETHCS OKPEMO.

4.11. YIIPABJIIHHAA OBMIHHUKOM - CHCTEMHMW [OBEPHEHHS
TEIIJIA/XOJIOAY
[IIo6 xoHIrypyBaTH peryiasaTop i CHUIbHOT poOOoTH 3 OOMIHHUKaMH,

noTpiOHO BUOpATH KEpIBHUK OOMIHHMKOM BuUXil, Bu3HaueHuil napametrpom ECON B

cekiii 10.

VY pa3i ynpaBIliHHS CHCTEMaMHU TTOBEPHEHHS TEIUIa, MOKe BUHUKHYTHU IMpo0Jema,
NoB'sI3aHa 13 3aMep3aHHAM Ha OOMIHHUKY BBIKPAIUICHHON BOJIOTH, 3 OOKY BHUyBaHOTO
3 MpUMIleHHS MOBITps. Lle MOXIIMBO, SIKIIIO BUYBaHE MOBITPs Oy/1€ OXOJIOKEHO 10
,,IIYHKTY pocu”. B 11boMy BUTIaJIKy Ha OOMIHHHUKY 30MPA€ThCs BBIKpAIJICHHAS BOJIOTA
y BUIJISA1 Kpamelb BOAM, L0 MPH HU3BKIM 30BHIIIHIN TeMrepaTypi Bele 0
3aMHJIEBEHUIO OOMIHHUKA, 1[0 Yy CBOIO YEPTy IMPOBOKYE 3pOCTaHHS MOHUKEHHS TUCKY
Ha OOMIHHUKY. Po3MopoxyBaHHS OOMIHHMKA BiOYBAa€ThCS IUISIXOM 3MEHIIIEHHS
IHTEHCUBHOCTI MOBepHEeHHs Terwia. Y mapamerpi EPRO moTpibHo naTu BU3HAuYEHHS
BXOJly OITHMETpa TIOBEPHEHHsS TemJa CHUCTeMU TMpoTH 3amep3aHHs. [licis
BU3HadYeHHs nmapamerpa EPRO moTpiOHO Takok BBECTH JaHI MOPOTY Iovaia poOoTH
3ano0ikHOi cuctemu (mapamerp ELIM). Skmio BumiproBaHe 3HAYECHHS NMPU BXOJ1
EPRO mnepesumye nopir ELIM, To BKIto4aeThes cucremMa po3MOpPOKYBaHHS, TOOTO
perymsitop neperactporoe Buxigy ECON Ha HU3BKHIA CTaH.

BusHaunT HasiBHICT 1HEIO MOYKHA JEKUJTbKOMA CIIOCOOaMM:

- OnTtumerp TemmepaTypHu IMMAKIIOYEeHHH 10 oxHoro 3 BxoxiB Bl1l.B5. Tomi
napamerp ELIM Bu3Hauae TeMneparypHe 3HAUEHHS, HIXKUYE 32 K€ BKIIOYAETHCS
cucreMa o0epiraHHsl.

- OntuMeTrp MiAKIIOYEHUH 10 aHajmoroBoro Bxoay X. lle moxe Oytm omrumerp
PI3HHUII THUCKY, ajJleé TAKOX 1 ONTUMETP TeMImeparypu. B mpoMy BUTIAAKy MOTPiOHO
HaOymyBatu mapametrp ACT, skuii BU3Ha4Yae, B SKOMY HAmpsiMi TIEPETHHY TOPOTY

ELIM noBunHa pearyBatu cuctema obOepiranns. SAxmo ACT = Hi, To cucrema
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BKJIFOYUTHLCA TOJ1, KOJU, 3HAaUeHHs1 BuMiptoBane npu Bxoqi EPRO Oyzae Oinbie,
Hixxk ELIM. Ane, skmto ACT = Lo, To cucTemMa BKIIIOUUTBCS, TOA1, KO 3HAYCHHS
onyckaeTbest HUKk4e ELIM.

- Tepmocrar nmigknoueHuii 10 6iHapHoro Bxoay E1...E4 abo 10 aHanoroBoro BXomy
X (HeoOXigHO mnaM'sTaTH, IO CUTHAT mnpu Bxoai X He NOBHHEH
nepesumyBatu 10Vdc). [ToTpiOHO TOI B «MeHIO» BuOpaTh aktuBHUi ctan ACT.
Sxmo A = Hi, cuctema BKIIOYAETHCSA TUIBKH IICISA TOSBH CHTHAITY OIS
BiANOBIAHOTO BXoAy, sikio AC = L0, BiICYyTHICTh cUrHany Oyae cnpuiHsATa SK

AKTUBHMM CTaH 1 CIIPOBOKYE PEAKIIII0 CUCTEMHU.

4.11.1. YnpasBiliHHSI CHCTEMOIO IOBEPHEHHS TeIJIa/X0Ja01y
VYrpaBiiHHS CHCTEMOIO TOBEPHEHHSI TEIJIa/X0J01y BiI0YBa€ThCS HacaMIiepe].
Komnu curnan gocsrae HaiOUIBIIOTr0 3HAYEHHS, IOYMHAETHCS YIPABIIHHSI CEKBEHIIIEI0
HarpiBy a00 OXOJIO/KYBaHHsA. Y pa3l MPOTHBO3aM. CHUTHANy, CUTHAJI CUCTEMH, IO
yIpaBisie, HACTPOIOEThCS HA HU3BKUU pPIBEHb (3MEHILEHHS I1HTEHCUBHOCTI
IOBEPHEHHsI TeIlla). SIKIIO B CHUCTEMI € ONTHUMETP 30BHIIIHBOI TeMIepaTypH, TO
YMOBa yIpaBIiHHS CUCTEMOIO IOBEPHEHHS TeIla/ X0IO0AY HACTYITHUM!

- Jlnsa nmpomnecy HarpiBanus: RTD1 > OUTD + COND
- Jlnsa nmpornecy oxonomxkyBanus: RTD1 < OUTD — COND

4.11.2. Cnncoxk napaMeTpiB ynpapjaiHHA O0MiHHMKOM:
. 3HaYeHHA 3a

Cexuis | Hazsa O06'em Omnuc
YMOBYaHHSM

Bxin ontumerpa mpotu
EPRO B1..B5,X1..X3,E1..E8
?7? 3acT. J{is oOMiHHHKA

10

Q1,Q02,D01..DOE6, Buxoau oOMiHHUKA, 1110

ECON |Q0+Q0
P1,P2,Y1..Y6 YIPaBIISIIOTh
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Temneparypa
ELIM |05°C 0-20°C BKJIFOUEHHSI 00€epIraHHs

OOMIHHHKA

YMoBa ynpaBiiHHS

COND |5°C 2-9°C _
OOMIHHHUKOM
EPAR
Yac, micas 3aKiHYeHHS
SIKOTO OOMIHHHK MOKE
ETIME |10min 0-99min OyTH 3HOBY BKJIFOUECHUU

MICJISl CUTHATY

OOMIHHHKA

4.12. YIIPABJIIHHSA APOCEJIbBHUMMU KJIAITAHAMHU

Perymstopu cepii UCS30 MOXyTh ympaBisiTH IpOCEIbHUMHU KJIarlaHAMU,
NPOHUKHUMU TOBITPs. 3a3BWYail iX BHKOPHUCTOBYIOTH IS TOTO, MIO0 MPUITHHHUTH
nomnajaHHs HECIPHUATIUBOrO JJIi CUCTEMHU Ti€l, 10 KIIMATHU3y€e TOBITPsS, abo s
3MIIICHHS TOBITPS, IO TOBEPTAEThCA, 13 30BHIIMHIM. Y perymaropa UCS3X e
GbyHKIA, I10 Ja€ MOXKJIMBICTh HAJIAIITYBaHHS MPOMOPIiN 3Mmimanoro mositps. Lli
IPOTIOPITi HACTPOIOIOTHCSA OKPEMO SIK JIJIsl MPOIECY HarpiBaHHs, TaK 1 JUIS MPOIECy
0X0JIOMKyBaHHs BinnoBigHo B mapamerpax HDAMP i CDAMP, sxi 3HaxoasaTbes B

cekuii PID.

4.12.1. BkJioueHHsI/BUK/II0OYeHHS PyHKIII eKOHOMAali3epa, MiHiMaJIbHA

pizHuus Temnepatyp Ajs ¢pyHkuii ekonomaiizepa: ODACT,DTLIM
OyHKIIS eKOHOMal3epa HAICKHUTh A0 CHCTEM 3 PEHUPKYJIIIE0 /06opoTom/
MoBITPs. [')pyHTYETHCS BOHA HA TAKOMY YIPABIiHHI JPOCETHHUM KIIAMTAHOM CBIKOTO
MOBITPsI, TP SIKOMY IPHU TpoIecax HarpiBaHHSI/OX0JO0KYBaHHS BHKOPHUCTOBYETHCS

HaliMeHIlla KUIbKICTh eHeprii, mo peuupkymtoe. I[lapamerp DTLIM Busnauae
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MIHIMaJIbHY PI3HHIIO TEMIEpaTyp MDK TEMIEpaTypoOl0 MOBITPS B MNPUMIIIECHHI 1

TEMIIEpaTypOoIO MOBITPS 30BHI.

4.12.2. KoegiuienTn ynpasainas apocenbanmu kiaananamu: HDAMP,
CDAMP

3a nonoMoror UUX KOe(IIEHTIB BHU3HAYAETHCS 3aJEXKHICTh APOCETBHUX
KJIallaHIB B CIIBBIJHOILIEHHI 10 CEKBEHLIi HarpiBaHHs 1/abo oxonomxyBaHHA. L1
napaMeTpu MOXYyTh HaOyBaTu 3HaueHb B Mexax 099%. +[{ns 3nauenns 0 ynpaBiiHHs
BuxogoM DACO BinOyBaeTbcsi B OCTaHHIO 4epry, TOOTO TICIAS TIOBHOTO
HaJNAIITYBaHHS JaHOI CeKBEHIIi, a I 3HaueHHd 99 B nepury. /(s 3HaueHb THX, 1110
3HaxoaaThest Mk 0 1 99, curnan, 1mo ympasisi€, TUITMTHCS B MPOMOPLIAX BUZHAYCHUX
napamerpom HDAMP (CDAMP). Hanpukinan, sikuro HDAMP=30, Toai curuan, 1o
BUXOJUTH B peryisTopa, JuiuThes B mponopiisx: 30% na Buxoni DACO, a B 70%

Ha cekBeHIlIo SQ1+.

4.12.3. Cnucok napaMeTpiB KepiBHUKIB APOCeJbHUMHU KJIATIAHAMMU:
3HaueHHS
Cex 3a
~ |Haspa O0'em Omnuc
st YMOBYaHH
M
Q1,Q2,D01..D . _
Buxin, KepiBHUK APOCETbHUMU
IO |DACO |Q0+QO0 06,
KJIaraHaMu
P1,P2,Y1..Y6
Bxirouae ab0 BUMHKA€E y9acTh
RPA 30BHIIIHBOTO ONTUMETPA B
ODACT |ON ON/OFF .
R yIOpaBiIiHHI IPOCETbHUMHU

KJIallTaHaMH

Jlucm

CYpH-74M1.151.01.13

3m.

Jlucm Ne dokym. Iion. Hama

40




MiHimalibHa PI3HULISA
DTLIM [2°C 1-10°C TeMIIepaTypH MOBITPs B

NPUMIIIEHH] 1 30BHI.

HDAM KoediuieHt 3mimenHs ans

P 00 00-99 % poLecy HarpiBaHHs

KoedirieHT 3mitieHHs 1Jist
CDAMP
00 00-99 % IPOLIECY OXOJIOIKYBAHHS

4.13. YIIPABJIIHHA BEHTHJIATOPAMMU

Perynsaropu cepii UCS30 MOXyTh yHpaBiIsiTH ABOMa BEHTHJIATOPAMHU OKPEMO
(HarHiTaHHA 1 BUTSKKA) B CHCTEMI 3IpKa-TPUKYTHUK a00 B 3BHYAWHIN cHUCTeMI,
MalTh TaKoXX BOYJOBaHy CHCTEMY KOHTPOJIIO HeAONiKy kommpecii. Takox

YIPABIAKOTE ABYXXOAOBBIMU BECHTUIIATOPAMMU.

4.13.1. Buxoan BeHTHIAATOPIB, 10 ynpasisiioTs: FCO1(2), DTAL(2),
GCON1(2)

Buxogu FCO1 i FCO2 Bu3HauaroTh BUXOAM (IaT4MKOBBIe abo aHayorosi O-
10V) BukopuCTOBYBaHI Il BKJIIOUCHHS 1 BUKIIOUCHHS MOTOPIB IICHTPIB yIPaBIIHHS
HarHiTanHa 1 BUTOKkH (FCO1l nns BenwtunsatopiB Har"itanuia, FCO2 s
BEHTWJISITOPIB BUTSKKH). Y CHUCTEMax 3 HEMPSIMUM 3allyCKOM (3ipKa-TPUKYTHHK),
FCO1 i FCO2 ympaBnsitoTh BEHTUISTOPAMH B CHUCTEMi 3IpKH, y TOM Yac KOJIH B
CUCTEMAaX 3 IByXXOJOBBIMH BEHTHWJISITOPAMU BOHU YIPABISIOTH HU3BKUM XOJIOM.

[Mpu3HadeHnHss marumkoBoro Buxoxy s Qynkmii DTAL(2) cTBOproe
MO>KJIMBICTh YIPABIIIHHS HEMPSMUM 3aITyCKOM (31pKa-TPUKYTHUK) TAHOTO MOTOpa. Y
CUCTEMI 31pKa-TPUKYTHUK IIi BUXOAH BKIIOUAIOTh CHCTEMY TPUKYTHHUKA.

[TpusHaueHus gaTurkoBbIX BUXOAIB Mg PyHKIIT GCONL(2) mae MOXKIUBICTD
VOPABIIHHS JBYXXOJOBBIMH BEHTWJIATOpaMUA. B 1bOMy BHUMNAAKy IIi BHXOIH

YIPaBIAIOTb BUCOKHMM XOJ0M.
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IIpu nomaBanHi 1o cuctemu Buxig FCOL1 3aBxkaum A0JaeThCs MEPIIMM.
HacTynHi Kpoku 3aiexarh BiJ peluTH ¢ yHKLIN:
a. 3amyck 3ipka-TpukyrHuk: DTAL(2) - mae BU3HAYeHHSI
[Ticns 3akindenHs dacy STIM cek. [larumkoBuit Buxim FCO1(2) Oyne
BUMKHEHWMIA, a micis nepepsu STDT (mimicekynan) natunkoBsiii Buxin DTAL(2) Oyne
oJlaHui. SIKII0 B CUCTEMI ABa BEHTUISITOpHU MatoTh BU3HayeHHs, To FANR Bu3Havae
Yyac O4YIKyBaHHS MK MOTOPOM BEHTHJISITOPA BUTSDKKM 1 BEHTWIISITOpA HATHITAHHSA, T.€
Mix gonaBaHHsM Buxoay DTAL 1 nogaBannsim Buxony FCO2.
on. JByxxonoBue Bentuiasiropu: GCON1(2) BuzHaueHmii
VY pasi ynpasnidas aByxxoa0BbiMu BeHTuisitopamu - GCONL(2) € Buxomom,
BHUCOKHM XOJIOM, 10 ympasise. CUrHai, KepiBHUK XOJOM, MOXKE MOCTYIAaTH
30BHI — 3aIporpaMoBaHuil O1HapHMIA BXia Ay BUOopy xoay (mapametp IGEAR
B cekiii 10), abo x Big TaiimMepa peaJbHOrO 4Yacy (TOAMHHI 30HHU). SIKIIO
napamerp |IGEAR He Oyne Bu3HaueHW, 3HAUUTH, BHUOIp XOJYy 3aBXKIU
BUOUPATUMETHCS TIXKHEBOIO MPOTpaMoro 3a gomoMororo mapamerpa GEAR.
Axmo Bce x Taku mapamerp |IGEAR Oyne Bu3HaueHui, o3Hayae MOTPiOHO
HaOynyBatu mapametp SPM, skuii BU3HAYUTH, YU TIOBMHEH XIiJ B
ABTOMATUYHOMY PEKUMI YIPABISITUCS TOAUHAMH, 200 30BHIIIHIM CUTHAJIOM. Y
pydHoMy pexumi mapamerp SPM He mae 3HaueHHs. [lami mpeacraBieHa
TaOIMI, IO OMMHUCYE OKPEM1 BUTIAIKH.
[Tpu 30BHIIIIHBOMY yIIpaBIiHHI HU3bKHK cTaH npu BXxoai IGEAR mpuBoguts B pyx
HU3bKUH X1, @ BUCOKUI CTaH MPUBOJUTH B PyX BUCOKHH XiJI.
Sxuro mix dac 3amycKy CUCTEMHU Oyne BUOpaHM BUCOKUH Xif, TO PEryJsiTOp
HacaMIlepe/] 3alyCTHTh HU3BKHMWA Xil, a Micis 3aKiHUYeHHS 4dacy, Oyaydd

BU3HauUeHMi mapamerpoM SP12 (y cekyHmax), mepeMKHe HOro Ha BUCOKHM XiJ.
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binapauit Busnauenui xepeno CHUTHAILy | XOA0M
BUXI1J], KEPIBHUK | OIHADHUM BXOJIOM | YIPABIIHHS XOJIOM —

XOJIOM "MAN?” TAVMEP 260

??
BryTpimHiit
(HeopeeeHHbI X X
TanuMep
i)
MAN (pyuHuit) X 30BHIIIHIA CUTHAT
. BryTpimHiit
BU3HAYECHUH TAUMEP
AUTO Taiimep
(aBTOMAaTHUYHUI)
binapuwuit Bxiz 30BHIMIHIA CUTHAI

IGEAR Pexxum podoru SPM CurnaJj, KepiBHHK

30BHIIIHINA CUTHAJT

X — HeMae 3HAYEHHSA

Yrnpap/iiHHSI BEHTUJISITOPAMH 32 I0IIOMOI0K0 XBWJeMipa

3a JomoMOrorw  XBWJEMipa MOXKHA  3aMICTh  JAaTYUKOBBIX  BHUXOJIB
3amporpamyBaTu aHanoroBi Buxogu 0-10V Ha moTOouHe ympaBIiHHS
MIBUAKICTIO BEHTUIATOPiB. B 1bOMYy BHMNaAKy MOXKHa BHUKOPHUCTOBYBATH
BEHTWISITOP JJIs  JOJATKOBOTO PETYNIIOBAaHHS OKPIM OCHOBHHUX CEKI[IH
yIPaBIIiHHS HATPiBaHHSM 200 OXOJIOKYBAHHSM.

ITouaTkoBa H_IBI/II[KiCTB BCHTHJ’I?ITOpiB BHU3HA4YaA€TbhCAd B TIOJMHHHX 30HaXx

napametpom FANOFS, a makcumanbHy 3MiHY MIBUIKOCTI 1 11 HAMPSM BU3HAYAIOTh

napametpy HFAN (mns  mpomecy HarpiBanus), CFAN (ans mpouecy

OXOJIOJKYBaHHS ), K1 3HaX0AsAThcs B cekii ,,MOTOR ”,
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Y pa3i OBOX BEHTWUIATOPIB (HATHITAHHSA, BUTSKKA) MOXHA BHU3HAYUTHU
CHIBBIIHOIIEHHS MIBUIKOCTI MDK BEHTUJIATOPAMHU. CriBBIIHOILIEHHS
BU3HauaeThes napamerpom FCOEF B cekuii ,,MOTOR ™.

IBuakicte BenTHiasAiTopa FCO2 = FCOEF x IIBHAKICTL BEHTHJIATOPA

FCO2.

Cnucoxk napaMerpiB XBHjIeMipa, 10 YIPABJIAITh:

3HayeHH
. 3a

Cekimig |Hassa O0'eMm Onuc
YMOBYaHH

AM

MaxkcumaibHa 3MiHa HIBUIKOCTI
BEHTWJISATOPA JUISI HArPiBaHHS.
- (+): 3MiHu Bropy

100?100 |(-): 3MiHM BHH3

HFA

% Komnu cexkBeHIlist HarpiBaHHS JIiiz1e 10
KIHIISI, PETYJISTOP MMOYMHAE PETYITIOBATH

IIBUIKICTh BEHTHISITOPIB

MOTO

MaxkcumaiibHa 3MiHa MIBUIKOCTI
BEHTUJISATOPA IS OXOJI0KYBaHHS.
- (+): 3MiHU Bropy

100?100 |(-): 3mMiHHM BHH3

CFA

% Konm cexBeHIIist 0X0I0IKyBaHHS JiHe
710 KIHIIS, PETYJIATOP MOYHNHAE

PEryJIIOBAaTH MBHIKICTh BEHTUISATOPIB
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CriBBIIHOIIEHHS IBUIKOCTI
FCOE BeHTHIsATOpa FCO2 N0 BeHTHIIATOpA
0.171.0
F 1.0 FCO1
FCO2 = FCO1xFCOEF
ZON]1,
FANS
ZONZ2, 20?7100% |I[ToyaTkoBa MIBUAKICTh BEHTUIISTOPIB
P 50%
ZON3
4.13.2. Kontpoas komnpecii BenTuasitopis: PRES, PREST

[Tapamerp PRES € BXomom mia migkirodeHHs AudMaHOMETpPA BEHTHIISITOpPA

(a0o BeHTHIATOPIB). SKIIO Micis 3aKIHYEHHS Yyacy no3HayeHoro napamerpom PREST

He 3'IBUThCS cUTHaN Ha BXxoAi PRES, Tozi BinOyneTbcst BUKITIOUEHHS] CUCTEMH — CTaH

TPUBOTH,

BIZICYTHICTb KOMIIPECII.

4.13.3.

a Ha TMPOEKTOpl peryisTopa 3'IBUTbCS MUTOTIUBE IOBITOMIICHHS

CurHaji BeHTWISITOPIB (curHaj Tepmonaryuka):. FANP

ITapamerp FANP — me BXim 11 TiAKIIOYEHHS TEpMoOJaTduka. SIKIo 3'SIBUTHCS

curHai Ha Bxoai FANP, o3nauae perymsaTop Biipasy K BUMUKAE BEHTUJISATOPH 1 BCIO

cuUcTeMy, 1 momepekae mpo curHad. llicis momanmpIIoro BKIIOYEHHS CUCTEMU

CHI'HAaJI BUMHMKAETHCA.

3m.

Jlucm

Ne dokym.

ITion.

Jlama

CYpH-74M1.151.01.13

Jlucm

45




4.13.4.

Cnucoxk napaMeTpiB BEHTWIATOPIB, IO YIIPABJIAITh:

3HAYEHHS 3a
Ceknr
_ Ha3ga ymoBuaHHa |O0'em Onuc
is1
M
Buxin BeHT, 1110 yrpaBJIsie.
Q1,Q2,Q3,D01.
FCO1 Q0 HaArHiTaHHS — 31ipKa a00 HU3bKUN
.DO6
X170
Q1,0Q2,Q3,D01. | Buxia BeHT, 110 YIIpaBIIE.
DTAL Q0 P
.DO6 HArHITaHHS — TPUKYTHUK
Q1,02,Q3,D01. | Buxig BeHT, IO YIIpaBIIE.
GCON1 |QO0 P
.DO6 HATHITaHHS — BUCOKHUH X1]I
Buxin BeHT, 1110 yrpaBJIsie.
10 Q1,02,Q3,D01. .
FCO2 QO BUTSDKKHU — 31pKa a00 HU3bKUU
.DO6 .
Xin
Q1,02,Q3,D01. | Buxia BeHT, 110 yIPaBIIIE.
DTA2 Q0
.DO6 BUTSDKKH — TPUKYTHUK
Q1,02,Q3,D01. | Buxig BeHT, IO YIIPABIISE.
GCON2 |QO0 Y
.DO6 BUTSKKH — BUCOKHH X1JI
Bxin nms mepeBipku KoMIpecopa
PRES X1..X3,E1..E8
?7? BEHTUJISITOPIB
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FANP

?7?

X1..X3,E1..E8

Bxin nst mepeBipku cCUrHaity

BEHTUISITOPIB

IGEAR

?7?

X1..X3,E1..E8

Bxin nyist mepeBipku X0y

BEHTUJISITOPIB

FAN

STIM

20 cik

10-99 cik

Yac pobotu B cuctemi 3ipka abo
qac nepexoay Bij 2-ro A0 1-ro

XOAy

STDT

0030 mcek

30-999 mcek

[lepepBa Mixk CHCTEMOIO 31pKa 1
CUCTEMOIO TPUKYTHHK ab0 Jac

nepexoay Bif 1-ro 10 2-ro Xomy

FANR

20 cik

10-99 cik

3arizHeHHs MK J0aBaHHAMUA
BEHTWJIATOPIB HATHITAHHA 1
BUTSHKKU

FAN

STIM

20 cik

10-99 cik

Yac poboTu B cuctemi 3ipka abo
qac nmepexoay Big 2-ro A0 1-ro

()1 %

STDT

0030 mcek

30-999 mcek

[lepepBa Mixk CHCTEMOIO 31pKa i
CUCTEMOIO TPUKYTHHUK, a00 Jac

nepexony Bif 1-ro 10 2-ro xomy

SP12

10 cik

5-99 cik

Yac mepexoy BiJ HU3BKOTO JI0

BHUCOKOT'O X0y
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. TAVMEP — Jl>xepeno ynpaBiiHHS XO0M B
SPM TAVUMEP
OlHapHUU BX1J] |aBTOMAaTUYHOMY PEXHUMI1

3aTpuMKa 4acy MepeEBIPKU
PREST |010 cik P Y HEPERIP

10-999 KOMIIpecopa
| GEAR/II Bubip xogy B nporpami 4acy,
PRO |GEAR | GEAR P XOAY B porp Y
GEAR akwo napameTp IGEAR He
BU3HAYEeHUN

4.14. YIIPABJIHHSA CEPBOMOTOPIB
TpexnmyHKTOBUMI CEpBOMOTOPAaMU MOKHA YIPaBJISTH, BUKOPUCTOBYIOUM JBa

OlHapH1 BXOAM, OJWH JUIsl YIPaBJIiHHS Bropy, ApPYruil i ynpaBiiHHS BHHM3. Taki

< b

BUXOJM PO3AUIeHI 3HaKoM ‘:’. Buxin 3 niBoro 00Ky 3HaKy °:’ BiIKpHUBa€ KJaraH, a
BUXIJ 3 TpaBoro 00Ky 3akpuBae oro. [Ipu koHbIryparrii geski CeKBEHIII po3/iieH]
3HakoM ‘+’. 1106 HaOymyBaTH TPEXIYHKTOBOE YIIPaBIiHHS MOTPIOHO ITiC/IsS BBEACHHS
nepiioro 6iHApHOToO BUXO01Y 3HANTH HACTYIIHI 13 3HAKOM °:’” 3aMICTb 3HaKy ‘+’.

[Ticns HanmamTyBaHHS TPEeXMyHKTOBOro Buxoay QX:Qy, moTpiOHO BH3HAYMTH 4ac
3aKpUTTS CEPBOMOTOPA B CEKyHAaxX HacTpororoun mapamerp HR s Gimaproro
Bxony QX (cekmis OUT). Ilapamerp LR € MiHIManbHUM pIiBHEM BIIKPUTTS
cepBoMOTOpa (KjiaraHa) i Mae OyTH HaJlalITOBAaHWH HAa HYJb, JUIS TOTO, II00 MaTH
MO>KJIMBICTh IIOBHOT'O 3aKPUTTS CEpBOMOTOpa (KianaHa). ko 3HaueHHs LR Oyzae He
HYyJIb, TO CEpBOMOTOp Oy/ae 3aKpUTHl HE IO KIHIA, a 3aJUIIUTHCS BIAKPUTHM Ha
piBHI, SIKMI1 BU3HAUCHU 3HaUYCHHSM LR.

Hpuxnan: CexBeniis nmoyarkoBoro HarpiBanas SQl+ = DO1:DO2 rooputh mnpo
te, mo Buxig DOL BinkpuBae kmaman, a matauk DOZ2 3akpuBae ioro. DOL1 1 DO2
HIKOJIM HE BKJIIOYAIOThCSA oxHovacHO. HamamryBanus HR = 60 cexyHn mis BUXOTY

DO1 roBoputh mpo T€, MO BUKOPUCTOBYETHCS CEPBOMOTOP 3 MaKCHMAIBHOIO

KUIbKICTIO Yacy 3aKpuBaHHA (BIOAKpUTTS) piBHUM 60 cekynnam. HanamrtyBanus LR =
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6 CeKyH[, TOBOPUTH PO TeE, 110 KJIAMaH, KEPOBaHUN CEPBOMOTOPOM IiJ] Yac 3aKpUTTS

3aJIMIIAETHCS BIAKpUTUM Ha 10%.

Ane sxumo mu HactporoeMo SQl+ = DO1+DO0O2, to Buxogu DO1 1 DO2 6ynyTh

cnosiydeHi B paa. DO1 1 DO2 moxyTh OyTH BKIIIOYEHI OTHOYACHO.

4.15. YIIPABJIIHHA HACOCAMMU

4.15.1. Cnucoxk mapaMeTpiB ynpapJiHHA HACOCAMU
3HauYeHHS
. 3a
Cexkuiss | Hazpa O0'em Onuc

YMOBYaHH

SIM
30BHIIIHS TEMIIEpaTypa, HUKYE 32 SIKY

PUMP |-5°C -25-50°C
HACOC MPUXOJUTh B PyX
30BHIIIHS TEMIIepaTypa, BHUIIE 3a SKY
Ji€e TIepioAUYHUN 3amyck HacociB. Llg
PPAR |PTEST |6°C 2-50°C byHKIIA 3HOBY OJOKYETHCS, SIKIIO
30BHIIIHS TEMIIEpaTypa OIMYCKAEThCS
Ha 2(C nuxkue 3a 3HayeHHst PTEST.
[lepion 3amycky HacocCiB 1 KJIalmaHiB
PPER 168 h 10-999 h
(BUpakKeHUM B TOAMHHUKY)
Jlucm
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PTIME

OFF

OFF-99 cik

Yac TpuBanocTi 3aycKy HAcOCIB 1
KanafiB (y cekyHaax). 3uaueHHs 0
(mammuc OFF) roBoputs mpo te, 1o
BUMKHEHE MEePIOAUYHHM 3aIyCK

HACOCIB.

PMIN

10 cix

0-99 cik

MiHiMaapHUH Yac 3amycKy HacOCIB Iijl

qac HepiOI[I/I‘IHOFO TCCTYBAaHHA HAacoCIB

(y cexyHmax)

PDEL

1 mia

0-99 miu

Yac ouikyBaHHS MK BUKJITIOYEHHSIM
HACOCIB 1 IPUBEICHHSIM B PYX CUCTEMH

(Y XBHJIMHAX)

PADEL

Ocik

0-99 cik

Yac OLIiKYBaHHSI J0 BKIIIOUYCHHSA

CUCTEMH HAcOCIB (y CEKyHIaX)

ouT

PE

000
(HEMAC)

0-100%, HI,
TAK

CraH BUXOJy IiJ] 9ac TEPioIUIHOTO

3aIyCKy HACOCIB 1 KJIanaHiB

binapui BuXoaum MOXyTb OyTH TpHEIHAHI 1O MiAKIIOYEeHHS HacociB. Jlo

aHajoroBoro BuxoAay Y a00 TPEeXIMyHKTOBOMY BHXOAY MOXHAa J0JaTh OiHapHUN

Buxig (Q ado DO) Tak, 100 BiH BKIIOYABCS 1 BAMHUKABCS 3aJIC)KHO BiJl aHAJIOTOBOT'O

curHany (abo tpexmynkrtoBoro). IloTpibHo HaOymyBatm OiHapHWUN BHUXiI BiApasy

micyiss  aHasmoroBoro (a0 TPEeXIyHKTOBOTO), a BepxHIO Mexy (mapametrp HR)

OiHapHOTO BUXOAy HaOymayBaTH Ha 3HadeHHs MeHmie, HDK 100% Sxmo mapametp

menme 100%, Tomi BiH Bu3Haydae piBeHb (y %) aHamoroBoro curHany (abo

TPEXIYHKTOBOr0), B sIkOMYy OiHapHuil Buxig Oyae BkitodeHuid. [lapamerp LR

BHU3Ha4Ya€ MOMCHT BHKIIOUYCHHIA 6iHapHOFO BHUXOOY. ﬂKHIO AHaJIOTOBUM BHXOJO0M
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yopaBisie KiamaH 3a JOIMOMOIOK CEpBOMOTOpa, a OlHApHUN BUXIJ YIPAaBIISE
HAacOCOM, O3HAaya€ MOKHAa BKJIOYUTH 1 BHMKHYTH HAacocC, 3aJIeKHO BIJ pIBHSA
BIJIKpUTTS KJIallaHa.
Mpuxnan: SQ1+ = Y1+Q1, HR(Q1)=5, LR(Q1)=0.
Y1 ne Buxig 0-10V kepiBHMK KJIamaHOM 3a JIONIOMOTOr cepBomoTopa. Q1 e
JATYMKOBBINA BUX1 KEPIBHUK HAcOocOoM. B Toii MOMeHT, koiu Oyne nocarayrto 0.5V 3a
nonomoroto Y1 (knaman Bimkputuii Ha 5%), natuuk Q1 BkiItouae Hacoc. 3 1HIIOTO
OOKy, MiJ yac 3aKpUTTs KJanaHa JAaTYMK BUMHUKA€ HACOC B TOW MOMEHT, Koju Y1
Brrajie 1o OV.
3 TpeXImyHKTOBBIM BHXOJO0M OyAyTh MOB'S3aHi Aeskl HajamTyBaHHSA Hamnp. SQl+ =
DO1:D02+Q1, HR i LR Bixg Buxoay Q1 Oyae menmie Hixk 100%.
4.15.2. CursaJj moJIoMKH HACOCIB:

MoxHa BU3HAUUTU OJIUH MUGPOBUN BXiJ SK BXiJ BiJl MOJOMKH HacociB. Llei
Bx1/1 Bu3HaueHui napamerpom PALM B cekuii 10. [licns mosiBu aKkTUBHOTO CUTHATY
Ha BXoqi PALM, perynarop BUMHUKaE g BCIO  CHCTEMY 1 TomepemKae Ipo
curHan HacociB. Il[o6 3HsITH curHan, NMOTPiOHO HATUCHYTH KHOIIKY 1
npuTpuMyBaTu ii B Teuii 5 cex. TiIbKM MICHS BHUIAJEHHS CHTHAJTy MOKHAa 3HOBY

BKIIFOYUTHU CUCTCMY.

4.15.3. IIpuBeneHHs1 B pyX Hacoca NPH HU3LKUX 30BHINIHIX TeMIiepaTypax
[Ipy HU3BKMX 30BHINIHIX TEMIIEpaTypax 3'SBISE€TbCS HEOOXIAHICTh 3aMyCKy
Hacoca 3 METOI MOXJIHMBOCTI mupkymamii Bogu. [lapamerp PUMP  Busnagae
30BHIITHIO TEMIIEpATypy, HUXKYE 3a Ky HACOC MPUBOAUTHCS B Jit0. BukopuctaHHs
i€l ¢pyHKIIi BUMarae 30BHIITHBOTO ontuMeTpa. Hacoc mpuBenenuii B 1i0, HaBiTH

AKIINO CUCTEMA HE NPanloc.

4.15.4. IlepioguyHe nNpuBeeHHS B PyX HACOCIB i KJ1anaHiB
3 METOH YHUKHEHHS 3aKJIWHIOBAaHHS HEOOXIHO MEpiOJANYHO, Ha SKUWUCHh 4Yac

MIPUBOJUTHU B PyX HACOCH 1 KJIaNlaHHU.
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Jnst GyHKUID TepioJUYHOro 3alyCcKy HAacOCIB HEOOXIJHA HAasBHICTh ONTUMETpa
30BHINIHBOT TEMIEPaTypyu, BOHA MOXKE 3HAXOAUTUCS B AKTUBHOMY CTaH1 TUIbKU B
TOMY BUTQJIKY, SKIIO CHCTEMa 3HAXOIUTHCS B PEKUMI CTIOCTEPEKECHHS.

VY cekuii OUT notpiOHO BU3HAYUTH, SIKMM BUXIA, L0 YNpaBise, MOXe OyTH
MPUBEACHUI B AiI0 MiJ 4ac NEPIOJAUYHUX 3alyCKIB HACOCIB 1 KJIaMaHiB, HACTPOIOIOYUU
npu 1poMy 3HadueHHs napametpa PE. PE y BincoTkax mo3Hauyae 3HaUY€HHS CUTHANY,
IO YIpaBise, AJIA aHAJIOTOBUX BUXOAIB, a I LHU(PPOBUX BUXOAIB MOXE HAOyTH
3HaueHHs Ta 4u Hi.

[Tapamerp PTEST no3naudae 30BHILIHIO TeMIIEpaTypy, BUILIE 32 SIKY L (QYHKIIS
MOYMHA€E TpaioBat. [IpM HACTYMHOMY TOHWKEHHI 30BHIITHBOI Temmeparypu 2C
°Hkue 3a 3HaueHHs PTEST a6o x ko HeMae BU3HAYCHHS! ONITUMETPA 30BHINTHBOT
TeMIepaTypH, a00 SIKIIO CUCTeMa MPUBOUTHCS B PyX, TO (YHKI[iS BHMUKAETHCS.

[Tapamerp PPER no3nauae npomixok 4acy (y TOJAMHHUKY) MK BUKIIOUEHHSAM 1
HACTYITHUM BKJIFOUCHHSIM HacociB 1 kjamaniB, a mapamerp PTIME mno3nauae B
CEeKyH/JaX 4Yac, KOJM HACOCH 1 KJIamaHW MaroTh OyTH BKJIIOYEHI. SIKIIO mapaMmeTp
PTIME = 0 (manuc OFF), 3HauuTh, QyHKIII NMEpPIOJUIHOTO MNPUBEIACHHS B PYyX
HacociB He Oyae. [{ukin mounHaeThes poMikkoMm yacy PPER 1 3akinuyerbes min gac
BKiIroueHHs1 HacociB PTIME. Ha mpoexrtopi 3'iBHThCS MOBIAOMIICHHS IO 1H(POPMYE
PO BKJIFOUEHHsI HacociB B mepediry nepioxy PTIME.

SKIIIo peryasTop OTpUMY€E KOMaH/y 3aIlyCKy CUCTEMH B TIEpeOiry MPOMDKKY Jacy
PPER, To cuctema nmpuBoauthecs B pyX, sikimo yac PDEL (y xBuinHax) 3 MOMEHTY
BKJTIOUEHHS HACOCIB BXKE IPOMIIOB. SIKIIO HEMae, TO PEryJsATOp YeKae TOKU MPoIe
el Jac, a moTiM 3aIycKae cucteMmy. B mporieci ouikyBaHHS Ha MPOEKTOPI 3'IBUTHCS
TYUIIBHUK, SIKAW TTOKa3ye€, CKUTBKH Yacy 3aJIUIINIOCS 0 CTapTy.

SIKI0 perymsITop OTpUMYy€E KOMaHJy 3allyCKy CHCTEMHU 3 BKIIFOUEHHMH HAacOCaMH,
TO PETYJIATOpP BHUMHKA€ HACOCH, aje€ B TOMY BHUNAAKY, SKIIO BXE 3aKIHUMBCS
MiHIManbHUN 4Yac BKIOUeHHS HacociB PMIN cek. IloTiM dekae moku mpoiiae dac
PDEL (y xBunnHax) BKJIIOUYEHHS] CUCTEMHU. SIKIO X PEryisiTOp OTpUMaB KOMaHy 10
MoMeHTy 3akiHdeHHsa yacy PMIN, To dyekatume MOKH BOHO MPOWJE, MOTIM BHUMKHE

HACOCH 1 JO0 MOMEHTY BKJIFOUEHHSI CUCTEMHU, YeKaTuMe 3akiHueHHst yacy PDEL.
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¥YBara: nix yac ninpaxynky yacy PMIN, perynsatop He nmoka3ye JIYWIbHUK Yacy

Tak, gk npu PDEL.. A iHpopMalis Ha TPOEKTOP1 NPO BKIIOYEH1 HACOCH 3aIMILAETHCS

710 MOMCHTY BHKJIFOYCHHSI HAcOCiB. (4)
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5. OxopoHa npaumi.
5.1. AnaJji3 He0e3neYHNX i MIKIVINBUX YHHHHUKIB NIPH Po3pooi i ekcnuyaraunii
cucTeMu

OcraHHIMU pOoKaMHu B 0ararboX KpaiHaX CBITY HAIOJEIJIMBO PO3POOJISIETHCS
npo0semMa eKOHOMIT eHeprii 1 manuBa.

VY OyniBisix 3 OXOJOJKYBaHHSIM IOBITPS 3BOASTHCS 10 MIHIMYMY IMOBEPXHS
BIKOH, IIT0 BUXOJATH Ha 3aX1iJ, cX1j 1 MBACHHMH 3aXiJ, BCl BIKHA, 1110 BUXOJATH Ha II1
CTOpPOHH, a TaKOXX Ha MiBJIEHb, 3aXMINAIOTHCS BiJ COHIIA, NPU I[OMY iX TUIOIIA HE
noBuHHA niepeBuiryBatu 20% ol cTeHiB. TakuM YMHOM, TUIBKH 3@ LIEd paxyHOK
MOKHA JOCITTH eKoHOMIi eHeprii Ha 10—25%.

3 TIri€HIYHUX MO3MUIINA MPEACTABISIOTh 1HTEPEC TAaKOXK Ti poOOTH, B SKHUX
JOCIIDKYIOTBCS JOMYCTUMICTh 3HM)KCHHSI ONTHMAJIBHOI TeMIIepaTypy IOBITPS B
OMAJIIOBAIBHUX MPUMIIIEHHAX 1 MiJBUILEHHS ii B MPUMILNIEHHSAX BIITKY 32 YMOBHU
3a0e3MeYeHHsI TeIIIOBOTO KOM(OPTY.

VY psni kpaiH 3 YUCTO €KOHOMIYHMX MIPKYBaHb B)KE JiIOTh HOBI pErJaMEHTH.
Tak, y ®panimii MiHiMaJbHA TeMIepaTypa MOBITPS B JKUTJIOBUX MPHUMIIIEHHIX
noHmxkeHa 3 23—25° no 18—20°. BepxHsi Mexa TeMrepaTypu MOBITPS B KUTIOBUX
npuminieHasx B IlIBemii oomexxkena 21°. ¥V CIIIA Bucynyra BHMoOra mpo 3MiHY
ONTUMAaJIBHOT TEMIIEPATYPH MOBITPS B MPUMIIIICHHI, PiBHOIO 22,2—25,6° (BIAMOBIIHO
0 CTaHAApTy AMEpPHUKAHCBKOTO CYCHUIBCTBA IHXKEHEpPIB IO  OINalOBaHHIO,
BEHTWJIAI1 1 KOHIUIIOHYBaHHIO TOBITpst 55—74) mo 20—21,1° ns 3umu 1 25,6—
26,7° 1 HaBITh 27,8° JUTSE JiTa.
B ninsx mocsrHeHHs eKOHOMIi eHepril mpu 30epexeHHI KOM(POPTHOTO CaMOTIOYYTTS
JOJIeH MPOTIOHYETHCSI HOPMYBATH TEMIIEPATypy MOBITPS B MPUMIIICHHSX ISl PI3HUX
IPYI JIOJICH 3aJIe)KHO BiJl TEIUIO3aXHCHUX BIACTHBOCTEH OMSTY 1 BUAY MiSUTBHOCTI
TOAWHU: Tpu o131 3 Temoizonsiiero 1,0 clo Temneparypa moBiTps mpu poOOTi B
KOHTOPCBHKIH yCTaHOB1 MOXxe 0yTn 20—22°,

[Ipote cmim migkpecnuTH, Mo AudepeHiiiioBaHe HOPMYBaHHS TEMIIEpaTypu

MPUMIILLIEHb [JI1 HIYHOTO 1 JIEHHOro 4acy Mae OyTu OOOB'S3KOBO IOB'SI3aHE 3
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YAOCKOHAJEHHSM TEXHIYHOI Oa3u il 3a0e3MeyeHHs HaJaIiHOTrO MOKOMHATHOTO
PETYITIOBaHHS HAIXO/KEHHS TEIljIa B OMATIOBAIBHI TPUIIAIH.

[Tigxoau 10 HOpMYBaHHS apaMETPIB MIKPOKIIIMATY 3 ypaxyBaHHIM CyYaCHUX
BUMOT HE OOMEXYIOTbCS TUIBKA JOCHIIKEHHSM  JOMYCTUMOTO  3HUKEHHS
TEMIIEpaTypH MOBITPsI B MPUMIIICHHSAX BJEHb 1 BHOYl. He MeHIa yBara g0CIiIHUKIB
npuBepTae 1 npodiaemMa po3poOKU MapaMmeTpiB JTUHAMIYHOIO MIKPOKIIMATY M 4ac
HECTIaHHS JIIOIUHU.

[To cyTti, noguHa MiATAETbCS M1 AMHAMIYHOTO MIKPOKJIIMATY, MOCTIHHO
3HAXOJSYNUCh B MPUPOIHUX MPUPOJHUX YMOBAX i, OTXKE, 3BUK JI0 HBOT'O B IpOIIECi
BCHOI'O CBOrO PO3BUTKY (UIOT€HE3Y, OCKUIBKM TMPUPOJAI BIACTHBI TMOCTINHI
KOJIMBaHHS TEMIIEPATyPH, PYXJIUBOCTI, BOJIOTOCTI MOBITPSI.

3BIZICK O4YEBUJHA JIONUIBHICTH TEPIOJUYHOTO CTBOPEHHS JMHAMIYHOTO
MIKPOKJIIMATy 1 B 3aKpPUTHX NPUMIIMICHHSIX, OCKUIBKH T.3. «IOBHA OINTHUMI3aIlis
MIKPOKJIIMATy» BUKIIIOYA€ MiI0 3MIHHUX TEIJIOBUX TMOJPA3HUKIB 1 CTBOPIOE TMEBHY
MOHOTOHHICTb, 1110 BUKJIUKAE JAET-PEHHUPOBAHHOCTh CHUCTEMHU TepMmoperyJsiiii. Kpim
TOTO, CTaOUIbHICTh MapaMeTPiB MIKPOKIIMATy € MPUYUHOKI CKapr Ha roJIOBHI 00,
MiBUILCHY CTOMIIIOBaHICTh, coHyimBicTh (X. A. bacapruna, 1968; 10. ]I.
['yO6epucbkuit 1 1H., 1978). OTxe, BaXXJIWMBO 3HATH, B SIKUX MEXKaX HEOOXIAHI 1
JOTYCTHM1 KOJTUBaHHS MEeTeO(aKTOPOB MPOTATOM JIHS.

JlocmipKeHHsI TToKa3ajiy, 110 Jiama30H Cy0'€KTUBHO CHPHUATIMBO CIIPUHUMAHOTO
KOJIMBaHHSA TeMmreparyp TmoBiTps ckimaB 9,2°. TlopiBHsuIbHA OIlIHKA IepeBar
CTaOUTBHOTO 1 JMHAMIYHOTO MIKPOKIIMATy Ha JEsKi MOKa3HUKH MPOAYyKTUBHOCTI
mparli 1 TETUIOBHI CTaH JOCIIDKYBAaHUX, TIpoBeneHa paasHchkumu ydyeHumu (FO. H.
Xomyreukuit 1 T. Cr. Kykcun-cbkas, 1979) nmokaszana, mo npu IUHAMIYHIA 3MiHI
OJTHIA TUTBKM TEMIEPATYpPH TMOBITPS MPOAYKTUBHICTh TaKa K, K MPH CTaOLTLHOMY
MIKPOKJIIMATi, a TPY IMHAMIYHIA 3MiHI IIBUIKOCTI pyXy MOBITPS JEKiLJIbKA BHIIIE.

[IIupoki MOXKIMBOCTI JJII CKOHOMIi €Heprii MOKe JaTH IiJBHIICHHS
PYXJIMBOCTI TIOBITPS MPHU TeMIEpaTypl MOBITPS B MPHUMIIICHH] Buie 26—28°, gKa €
BEPXHBOID MEXKEI0 ONTHUMAIBHOI JOMYCTUMOI TEeMIepaTypu TOBITPS BIITKY.

MakcuMarnbHa MBUAKICTh MOBITPS, sIKY BUOHWpanu Ajisi cebe Jesiki BUIPOOOBYBaHi,
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Oyna piBHa 2 M/c npu Temmepatypi noitpsa 30°. IlpoTe npu Bulux Temmeparypax
MOBITPSI B MPHUMIIIEHH] 3aCTOCYBAaHHS JIOKAJIbHOTO OOJYBaHHA NPHUBOJIUIO [0
MOCHUJICHHS BIIYYTTS TEIUIOBOTO AUCKOM(DOPTY.

Psan HopMaTuBiB, po3p0O0IEHUX TUIBKK 3 METOIO OTPUMAaHHS €KOHOMIi BUTpaTH
€Heprii, BuMarae yrouHeHHs. Tak, 3 (U3u0I0ro-rurieHMYeCcKuX Mo3ulliil 0YeBUIHO,
110 Jlana3oH pIBHIB PYXJIMBOCTI MOBITPS, 110 PEKOMEHIYIOThCSA, AOCUTh IIMPOKUMA,
TaK CaMoO, SIK 1 BEpXHS MeXa JOMYyCTUMOI TeMIepaTypu MOBITPS B NPUMIILLEHHI;
KOJINBAETHCS B JIOCUTh 3HAYHUX MEXKaxX 1 TeMrepaTypa MOBITps, 10 PEeKOMEHY€EThCS
OpU MiJBUILEHIH BOJOrOCTI MOBITpsl B mpumimieHHi. [loscHIOETbCS 11e Hacammepe.
THM, IO JOCHIKCHHS MPOBEACHI B KaMepax 3 MITYYHO CTBOPEHHUM MiIKpOKIiMaTOM
Ha JIFONIAX, HEaKITIMaTH30BaHUX JI0 YMOB JKapkoro kiimary. KpiMm Toro, y 3B'I3Ky 3
BUKOPUCTAHHSIM PI3HUX KPUTEPIiB OI[IHKK KOM(OPTHOCTI CEPEeIOBUILIA B TApaAMETPH,
0 PEKOMEHAYIOTHCS, BKJIIOYANUCS YMOBH, IO 3a0€3MeUylOTh ONTHMAaIbHUN
TEIJIOBUH cTaH Bl 15 10 95% mromeit, 110 3HAXOAATHCS B MPUMIIICHHI.

Ha migcTaBi mpoBeleHUX €KCIIEPUMEHTAIbHUX JTOCTIIKEHb 1 MaCOBOTO OMUTY
HACEJICHHS] BCTAHOBJIEHO, IO JONYCTUMHUMH JUIsl TEIUIOr0 TEpiofy pOKY TMpu
pyxauBocti noBiTps 0,1 M/C € HacTymHiI MIKPOKJIMAaTUYHI YMOBHU: TeMIieparypa
noBiTpst 24—25°, mpu Bonorocti noBiTps 50%, Temmeparypa moBiTpsa 24°, mnpu
Bosiorocti moBiTpst 80%. BepxHiil Mexi 30HM MOMIPHOI HANpPyrd TEPMOPETYIAIii
(mpu pyxmmBocTi ToBiTps 0,1 M/C) BIAMOBIMAIOTH HACTYMHI  IMO€THAHHS
MIKpOKJIIMAaTHYHHUX YMOB: TeMmIiepatypa MoBiTps 26—27°, mnpu Bojorocti 50%;
TemIeparypa noBitps 25—26°, mpu Bosorocti moBitps 80%.

[IporioHoBaHe NESIKMMM AOCTIIHUKAMU 3HU)KEHHS TEeMIIepaTypu IMOBITPS B
IPOMAJICBKUX OYMIBJIAX, 1[0 KOHAUIIIOHYIOTh, 10 22—23° HE € TIri€HIYHO JOLUIBHIM
1 BUMIPaBIaHUM B €KOHOMIYHHMX BIIHOCHHAX, OCKUIbKM Taka TEMIIEpAaTypa BHUMYIIY€E
CIIy’)KOOBIIIB BIITKY OJSTATHCS TEIUIIIe, HDK NPUAHSITO, TOOTO TiJBUIYBATH
Tertoizosiro oasary 3 0,5 mo 1,0 clo, mo He3pydHO B TOOYTOBOMY BiTHOIICHHI, a Ha
eKCIUTyaTallll0 CUCTEM IIPH LIbOMY BUTPAYa€THCS OUIbIIE eHeprii.

B mimomy mocnipkeHHS MOKas3ajiu, 0 MOCTYIOBE MiABUILCHHS TeMIIepaTypu

MOBITPA B MNpuUMIlIeHH] B Alana3oni 24—28,0° He poOuTh BIUIMBY Ha O00'€KTHUBHI
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MOKa3HUKM TEIUIOBOTO CTAaHY JIIOJUHHU, MpOTE, PIBEHb CYO'€KTUBHOI OIL[IHKH
TEIJIOBOTO0 CAMOIOYYTTS MpPH TeMIeparypl HOBITpA 28° HE 03BOJSE BBAXKATU IO
TEMIIepaTypy MOBITpsl 3a JAOMYCTUMY 1 B IIMX YMOBaX HEOOXIJHE 3aCTOCYBaHHS
ITYYHUX 3ac001B ONTUMI3allli TEMJIOBOrO CTaHy JMOAMHU. OZHUM 3 HAWOUIBII
MIPOCTUX 3aC001B € MOBITPSAHE /TYIIMPOBAaHKE (BEHTUIATOPU-(PEHHU 1 1H.).

[Ipore mMiABUILIEHHS PYXJMBOCTI TOBITPS B MPUMILIEHHI € CHOCOOOM
onTUMi3alii MIKPOKIIMATYy, SIKMM MOK€ 3aCTOCOBYBATHCSl TUIBKA B CTPOIO MEBHHUX
MeXax 13-32 HEMOXJIMBOCTI O€3MEKHO MIABUIIYBAaTH WIBUAKICTb PyXy TMOBITpS,
OCKUIbKU 32 MEXaMH BEPXHbOI MEX1 JIOMYCTUMOI PYyXJIMBOCTI MOBITPSI IHTEHCUBHUMN
KOHBEKTUBHUH TETNIOChEM MOXKE HAJaBaTH 1 HETaTUBHY /IO Ha OpraHi3M JIFOIUHHU.

Pesynmpratn  jgochipkeHb TMOKa3aiw, MO TPU MiABUIICHHI TEMIEpaTypH
NOBITPsSI B MpUMIIIEHH] 0 27— 28° onTUMI3allisl TEIUIOBOIO CTaHy MOXe OyTu
JOCSTHYTA IIJISIXOM JIOKAJIbHOTO IMIJIBUILIEHHSI PYXJIMBOCTI MOBITPSL HA PiBHI 0COOM 1
kopnycy moauHu jgo 0,9 m/c mpu Bosorocti 50% 1 3acCTOCYBaHHSAM IO€THAHHS
CTPYMEHIB 3 TOPH30OHTAJIBHMM 1 BEPTUKAJIbHUM HAIMpPSMOM TMPU IIBHJKOCTI
BigmosigHo 0,6 10,9 M/c.

B mimomy HaBemeHi BuINE AaHI JO3BOJISIOTH, OYEBUJHO, palliOHAJBHIIIE
PO3MOJUTUTH HABAaHTAXXEHHS HA CHUCTEMH KOHAMIIIOHYBAaHHSA IMPOTITOM JHS, a B
NESAKUX CUTYaIlisIX MOXJIMBO 1 TMEpPerjsHyTH CTajdi TOTJAJAM Ha HEOOXiIHICTh
yCTaTKyBaHHS OyaiBesIb IEHTPaIi30BaHUMH CUCTEMaMK KOHIUIIOHYBAaHHS TIOBITPSI.

MaOyTh, HaBITh B palioHax 3 >KapKUM KJIIMATOM JIJI ONTHUMI3aIlii TEIJI0BOTO
CTaHy JIIOJICH, 110 3HAXOASATHCSA B MPUMIIIECHHI, HE 3aBXKIU JOIUIBHE YCTaTKyBaHHS
OyZiBeNb IIEHTPANI30BAHUMU CUCTEMaMHU KOHIUIIOHYBaHHS TOBITPs. | 3 TirieHigHOT, 1
3 €KOHOMIYHO1 TOUOK 30pY, IPHU ITIBUIIIEHH] TEMIIEPATypH MOBITPS B IPUMIIIECHH] 10
28° parioHaNmBHINIE OOMEXHUTHCS MPOCTIIIAM CIOCOOOM HOpMati3allii TEeTIOBOTO
CTaHY JIIOJIMHU — JIOKQJTbHUM KOHBEKTHBHUM TEIJIO3HIMAUEM.

VY npuBeneHUX ONpUKIagax OYEBUIHUN 3B'SI30K TPAMAMIIMHUX NOPUIAOMIB 3
TEXHIYHUMH YIOCKOHAJICHHSIMU. YpOaHi3aililo, TOB'A3aHy 3  PO3BUTKOM
TEXHIKH, CTAa€ MaJ0 KepoBaHa 1 B IUX YMOBaX BHUSBISETHCS HEIOCTATHHO

MPUPOJIOOXOPOHHUX  3aXOJ1B, MPOBEACHHS sIKUX moyare B Mictax. [loTpiOHe
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CEpPE/IOBHIIIE,

3aMporpaMoOBaHOMY  PEXHMI,
KOHCTPYIOETBCS
3aBlaHb BHUHHKAE

CTBOPEHOT'O B rapMOHIi 3 MPHUPOACIO

MIKpPOKJIIMAT,

3aco0iB,

oyne

3acobamu

1est

«EKOJIOTIYHOT O

IIEPETBOPIOE  HOTO

HE TUIBKH

JKUTIIA,

CKOJIOT1UHA,

AK€ 3JaTHE CAMOCTIHHO pEryjIloBaTH KUTTEBUH

CIIOYaTKy IPOTHO3YETHCS

3a JIOMOMOTOI0 apXITEeKTypHO-TaHAA(GTHAX

ajle 1 €ECTETUYHO

caMOOyTHS, OCKUIbBKM Hece Ha €001 pHUCH I1HAMBIAYaJbHOTO,

MICLIEBUMH OCOOJIMBOCTAMHU.

KHUTIIOBOTO CCpecaoBUIIIA,

ITOBHOI[IHHA,

00yMOBJIEHOTO

naHawadTy, apxIiTeKTypu 1 iHxkeHepii. Ha ocHoBI1

1 JIIOJIMHOIO. APXITEKTypa, MNOJIMIIYyIYa
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6. ExoHOMiuHA YacTHHA.

6.1. SikicTh MpoayKUii MiAMPUEMCTBA B YMOBAX PUHKOBOI €KOHOMIKH.

Jist yemimHoro BeAeHHS Oi3Hecy aJIMiHICTpaulii HpeanpusTHs HEOOXITHO
BU3HAUYUTH CBOE MICIIE Ha PUHKY (MOTpeOUTENbCKOM a00 pUHKY oOpraHizaiii-
CIIO’KMBAYIB), CUTYaI[l}0 Ha KOTOPOM MOTPIOHO peTesibHO npoaHaiizyBatu. O0'ekTamu
MapKETUHTOBBIX JOCHIJIKEHb, WLI0 MPOBOASATHCS MIANPUEMCTBOM, BUCTYNAIOTh
€MKICTh PUHKY, CIIOXHBayl, KOHKYPEHTH, TOBAp, 1HII COCTaBJISIONINE 30BHIIIHBOIO
CepeZIoBUINA, a TAKOX BJIACHI MOXJTUBOCTI.

€MKICTh PUHKY - 1Ie 00'€eM TOBAapHOI MacH, sfika MOXET OyTH peasli3oBaHa Ha
PUHKY, IPOJYKTY JaHOTO BUTJISY 3a MEBHUN MPOMIDKOK Yacy IPH MEBHUX YCIOBUSIX.
VY okpemo y3sTii KpaiHi piuHa €MKICTh pUHKY M B KOJIMYECTBEHHOM a00 BapTICHOMY
BUpa3i po3paxoBYETHCS 10 GopMmyii

M=P+I-0,,

ne P - o6csar BupoOHMIITBA JaHUX BUPOOIB B I1iH KpaiHi, | - 06'em immopty, Oe -
00'eM EKCITOPTY.

YKpalHCBKUI PUHOK €KCIOPTY-IMIIOPTY KOHIUTEPChKUX BUPOOIB B 1999 porri
cknangaB BiamoBigHo 111,1 Tmc. T 1 10,0 THC. T. BpaxoByrouu, 1mo 3arajibHe
BUPOOHUIITBO KOHAUTEPCHKHX BUPOOIB B Ykpaine B 1999 pomi O6yno 477 TucC. T.,
migpaxyeMo €eMkictb puHky: M = 477,0 + 10,0 - 111,1 = 375,9 (tuc. T) (maHi
I'ocynmapcTBeHHOTO ienapTaMEeHTy MPOJI0BOJILCTBA YKpaiHu).

3 iHmOro OOKYy, €MKICTh PHHKY — II€ TOMHUT Ha MPOAYKIIIO BIPOJOBXK

MIEBHOT'O TIPOMDKKY Yacy, e

o
T

ne N - 3arajibHe YMCJIO OAWHUIL TIOMHUTY Ha Mpoaykmiro, T - cepemaHiil vac
KUTTS JAHOTO 11 pI3HOBULY.

BuBdenHss momMTy Ha MPOAYKINIO 1 aHaimi3 PHHKOBUX BO3MOXHOCTEH
MIANPUEMCTBA, SIK€ i1 BHUpPOOJsS€, TICHO CBS3aHBI 3 JOCHIIKCHHSIM PHHKOBOI

cermenTanii. CerMeHTIpOBaHIE — PO3MOAUT MHOTEHIIMHOIO PUHKY Ha TPYMIIbI
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CIOKMBAYiB, SIKI MalOTh CX0XX1 MOTHBU MNPUOOPETEHUS PI3HOBUAIB KOHKPETHHX
ToBapiB. OCHOBHI MPUHLMIIBI CErMEHTalli po3risHyTi B miapyuHuky @. Kotmepa
«OcHOBU MapkeTuHry» 1 iHmmx pobotax (Temneros, 1997). CermenrtipoBanie
MIPOMHUCIIOBOTO PUHKY Ma€ crenu@iuHi 0coOIUBOCTI.

«CerMeHTailito puHKy TOBapiB NMPOMUCIOBOIO Ha3HayeHUsl nepeadayae Moro
pO3MOJLT 3 MPeoOJIalalolIero CIOKUBAaHHSA Ha KOMIUIEKTAIII0 MPOIYKIII MaIiu-
HOCTPOUTENIbHBIX 0O0JlacTei, OCHAIIEHHA OO0'€KTIB KamuTadbHOTO Oy/1BHUIITBA,
PEMOHTHO-EKCIUTyaTaliiHl NOTPeOHOCTH MAapKy MAalIMH 1 YCTaTKyBaHHS SK Yy
BIIPOCTUTH B LIJIOMY, TaK 1 Ha OKpeMUX HianpueMcTBax 1 Tomy noaioue» (Ilepepsa,
1993).

CermeHraniro puHKY MOXXHa 3IIACHIOBATH TIO pa3HBIM IapameTrpam, IIo
3MIHIOIOThCS. HalOumpll MOMMPEHUMH CUMUTAIOTCS TakKl NPUHIMIN CEerMeHTallil
PUHKY: reorpapuyeckuii (30BHIIIHIN 1 BHYTPILIHINA, KOHTUHEHT 1 KpaiHa, MICIIEBICTD 1
KJIIMaT, perioHaJbHUM 1 MicUeBHi); aemorpadiyHuil (IiB, BO3pacT, po3Mip 1 erarl
’KUTTEBOTO MUKy CiM'l, paca, HaI[MOHAJILHOCTb, PEIIris, PiBEHb AOXOJIB, OCBITA),
ncuxorpagiyHuil (colliajibHa BEpPCTBA HACEJIEHHS, CTWIb JKUTTSA, THI OCOOM); IO
CHOXHUBYMX MOTHBaX (0€33aCTEpeKHUN MNPUXWIbHUK, TEPNUMbINM NPUXWIBHUK,
HETIOCTINHUI MPUXUIBHUK 1 TPUXUIBHHK).

VYXBaniowuyu pillIeHHs MPO BUXIJ HA PUHOK, HA MIANPUEMCTBI TPUMEHSIOT
pi3HI Mmiaxomu 10 HWoro oOXBaTy, SIKMM TIPEACTaBIs€ COOOM  CTpaTeriro
HeaudepeHiiiioBanoro, au(EpeHIIHOBAaHOIO 1 KOHIICHTPOBAaHOTO MAapKETHHTY.
Crpareris HeaudhepeHITUPOBAHHOTO MAPKETUHTY PO3TIIAIa€ pUHOK 30yTy TOBapy SIK
eauHoe 1ie 6e3 MUIeHHs Ha 4acTHHH. [Ipoaykiris, sika BeIpaOaThIBaCTCS BIATOBIIHO
70 1i€i cTparerii, MOBMHHA 3aJ0OBOJBHATH 3arajbHi MOTpeOM pHUHKY 1 OyTH
YVHIBEpCATLHIUM TOBApPOM, SIKHI BIIAIITOBYE BCIX CIIOKUBAYiB.

Crpateris nudepeHIiifioBaHOTO MapKeTHHTY 3aCHOBaHAa Ha TOMY, IO
MiANPUEMCTBO CETMEHTY€ PHUHOK CBO€i MPOAYKLII MO ONpEJeNIeHHbIM O3HaKax 1
CTaBUTh NEBHHUH PI3HOBUA BHPOOY y BIAMOBIAHICTH KOKHOMY CErMeHTy. B mpomy
BUMAAKY JJIi KOHKPETHOTO CETMEHTY MiAMPUEMCTBO PO3pOOIIS€ TOBAp, KOTOPHIMA

BIIPI3HSAETHCS BIJ] IHIIUX SIKOKO-HEOYIb BIACTUBICTIO.
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Crpateriss  KOHUEHTPOBAHOIO  MApKETUHTY  MpeayCcMaTpuBaeT  Micis
CEerMEHTallll pUHKY BUOIp TAKOI'O CETMEHTY, KOTOPBIH 1a€ MOXKIIUBICTh HIATPUEMCTBY
MaKCUMaJIbHO NPOSBUTH CBOi nepeBard. CTpaTerito KOHIIEHTPOBAHOTO MapKETUHTY
Ha3bIBAIOT TAKOX CTpATEri€l0 PUHKOBOI Hillll, SIKa MEPETHHAETHCS 13 CTPATETIEl0
KOHKYPEHTOCTIPOMOKHOCTI.

CnoxuBayl - 1€ TOKYII[, Kl BUKOPUCTOBYIOTh MNPUOOPETEHHYIO MPOAYKIIIIO
BIIMOBIAHO A0 1i (PYHKUIOHAJIBHOIO MNPU3HAYEHHS, 3 METOI0 Mepenpojaxy ado
CTBOPEHHS IHIIMX i BUJOB. MapKeTHHI BHUBYA€ JIOTIKY BHU3HAYEHHS CIIOKHBUYMX
OpIOPUTETIB 1 MOTUBU CIOKHBAYiB y BUOOPI MOCTa4YaJIbHUKA, OMPENEISET CIyx Oy

a00 okpeMy 0co0y, sika YXBaJTIO€ PIllIEHHs PO MOKYIKY ToBapy i Tomy moaioue (7)
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BUCHOBKH

MIKpOKIIMAaTOM HOPUHHATO BBa)KaTH MNOENHAHHS XapaKTEPUCTHK IOBITPSHOIO
cepelloBUIIa AAHOrO0 MPUMIIIEHHS, a caMme, - TeMIEPATypH, BOJIOIOCTI, IIBUIKOCTI
pyxy noBiTps. MikpokiiMaT NpuMillleHHs] 0€3M0CepeIHBO 3aJIeKUTh BiJl CYKYIHOCTI
neBHUX ¢aktopiB. [lo-mepiie, e KJIIMaTAUYHI YMOBH, TOOTO KJIIMAT MICII€BOCTI, B
K1/ 3HAXOJUTHCS JaHa OYIIBIIsI, MO-ApYTre, - CTYIIHb 3aXUIIEHOCT] MPUMIILICHHS B1]
BIUIUBY Ha HBOIO 30BHIIIHIX YMOB (BITpY, HU3bKMX YHM BHUCOKHX TEMIIEpaTyp,
BOJIOT'OCT1), 1 IO-TPETE, - 11€ BHYTPIIIHI (HAKTOPH, TaKl K BUILJICHHS BOJIOTH, TeIia
BIJ{ JIIOJIEH YK 1HIIMX JDKEpesn y caMOMY NMPUMILIEHHI, MOBITPSAHI MOTOKH Y HbOMY.
Kpim Bosioru, Temna i BYTJIEKHCIOTO rasy, MpoAYyKTaMH MOOYTOBOi 1 BUPOOHHYO]
JISUTBHOCT1 JIIOAVMHU MOXYTh OyTH PI3HOMaHITHI Ta3u, aepo3odii, nui. [linBuieHHs
KOHIEHTpAIll MIKIIJIMBUX PEYOBHH Y TOBITP1 3aKpPUTOrO MPUMIIICHHS HETaTUBHO
MO3HAYAETHCS HA IKOCTI MIKPOKJIIMATy B HBOMY 1, BIZITIOBIJTHO, HA 37I0POB'T JTIOICH, 1X
CaMOTMOYYTTI.

Tomy st 3abesnedeHHs MIKpPOKJIiMaTy B O(ICHUX MNpuUMIMIEHHAX Oyio

3actocoBaHo perymsatop UCS34. (4)
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http://www.klimatvdomi.com/condition/cond_vlagovydel_ua.html
http://www.klimatvdomi.com/pdf/pdk_ua.pdf
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