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KOMII'IOTEPHO-IHTEI'POBAHA CUCTEMA KEPYBAHHSA
AKICTIO CIHAJIIOBAHHA ITPUPOTHOI'O T'A3Y

V Haul yac MATaHHSIM €KOHOMII 1 palliOHaIbHOr0 BUKOPUCTAHHS IIPHPOAHOTO ra3y MPUALIETHCS 0CO0IH-
Ba yBara. B crarTi mpencrasieHi pe3yinbTaTd poOOTH IO CTBOPEHHIO KOMIT IOTEPHO-IHTErpOBaHOI CUCTe-
MU KepyBaHHS SIKICTIO CITaJIOBaHHS MPUPOTHOrO ra3y B MIYHHUX arperarax XjiOorneKkapHol MPOMHCIOBOC-
Ti. 3aNpONIOHOBaHA CUCTEMa aBTOMATH3allil OPIEHTOBaHA HA BUKOPUCTAHHS NPUJIAJIB, IO CEPiiHO BUPO-
OnsroThCs B YKpaiHi.

In our time the question of economy and rational use of natural gas is spare the special attention. In the
articles presented job performances are on creation of computer-integrated control the system by quality
incineration of natural gas in the stove aggregates of bakery industry. The system of automation is offered
oriented to the use of devices which are serially made in Ukraine.

IlocranoBka mnpoOJjieMu. BUIbLIICTh YKPAIHCHKUX MIANPUEMCTB Xap4yoBOi
MPOMUCIIOBOCTI XapaKTEPU3YIOThCSI 3HAYHUM CHOKUBAHHSAM MPUPOJHOrO Ta3y y
MIYHUX 1 KOTeIbHUX arperatax. I[IuTaHHs €KOHOMII 1 palioHAIbHOTO BUKOPUCTAH-
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HA ra3y O0COOJMBO 3aroCTPIOIOTHCS Y 3B 53Ky 13 O€3MepepBHUM 3POCTAHHSIM HOTO
BapTOCTI, 1110 OOYMOBJIIO€ 3HIXKEHHSI eHeproeeKTUBHOCTI BUpoOHuIITBA. Kiacuu-
HUW MIAXIJ 10 PEryJI0BaHHS TEMIIEPATYPU Y TEXHOJIOTTYHUX CUCTEMaX CIalOBaH-
HS MPUPOJHOrO ra3y HE J1a€ MOXJIMBOCTI 3/I1MCHIOBATH KOHTPOJb 1 PEryiatoBaTH
AKICTh CIMalifoBaHHs ra3y. llomepenHbo BCTaHOBJIEHUN, TEOPETUUHUN KOEPIIIEHT
HAJJTUIIKY MOBITPS HAa MPAKTUI[l TPU3BOAUTE JO HEBUIIPABAAHO BEITUKUX BTpAT Ta-
KOTO I[IHHOTO TajuBa.

Ha nepmmii nornsia, cnantoBaHHs razy ay»e npoctuii mporec. Ta B mpomuc-
JIOBUX YMOBax MapaMeTpH IbOTO MPOIECY MOKYTh 3MIHIOBATUCH Y YK€ MIUPOKUX
MeKax JUISI OJHUX 1 TUX K€ YCTAaHOBOK. bijbIiie Toro, mapaMeTpH SKOCTI CIajio-
BaHHS MOXYTh 3MIHIOBATUCH Yy 3aJI€KHOCTI B/l XapaKTEPUCTHUK 1 IKOCTI IPUPOJIHO-
IO Ta3y Ta METEOPOJIOTTYHUAX YMOB (TeMItepaTypu aTMOC(EPHOTO MOBITPS).

[Tonepeani obcTexkeHHST HA OAraTboX MIANPUEMCTBAX XI100TEKAPHOI TPOMU-
CJIOBOCTI, MOKAa3aJdu BIJACYTHICTh CUCTEM KOHTPOJIIO SKOCTI CHAJIOBAHHS MPUPOJ-
HOTO razy. B ocHOBHOMY Ha IUX MIANPUEMCTBAX BUKOPUCTOBYIOTHCSI CUCTEMHU T10-
3UIIIHHOTO PEryJIIOBaHHS TEMIIEPATYPH, 1110 TAKOX 30UIbIITY€E HEBUIIPAB/IaH1 BTpaTH
razy. OgHOpa30Bl HACTPOIOBAHHS IMIYHUX arperaTiB 3a JOMOMOTOI0 MEPEHOCHUX
ra3oaHaji3aTopiB Ha MPAKTHUI[l HE Jal0Th 3HAYHOTO MOKPALIEHHS SKOCTI CHAIO-
BaHHS.

Kontpo:nto 3a mpoiiecoMm craitoBaHHs MPUCBSYEHA BEIUKA KUIBKICTh POOIT, Y
SKHX, 30kpemMa B [1, 2], po3mIsIHyTO pi3HI aIrOpUTMHU BH3HAYCHHS €(DEKTHBHOCTI
cnajgoBaHHs nanuBa. [Ipyu nboMy HaWOLIBII €KOHOMIYHUM € aJrOPUTM, 3aCHOBA-
HUW Ha aHaji31 CKJIaJy MPOAYKTIB TOPIHHS HAa OCHOBI KMCHEBOI (hOpMyIH, 11O J0-
3BOJISIE OIIHUTH SIK CTYITIHB 3rOPSIHHS MaJuBa (BTpAaTH TeIlla 3 XiMIYHOK HEIOBHO-
TOKO TOPIHHS), TaK 1 YMOBH 3ropaHHs (Koe(illieHT HAJIUIIKY MOBITPS, IO BU3HA-
Yyae BTPATH TEIUIA 3 BUKUIHUMHU JUMOBHMH T'a3aMHu).

Pe3yabTaTu mociaigxkennb i po3poook. JlocaixeHHs NPOBOAMWINCH HA OJTHO-
My 3 XJ100TEKapHUX MIANPUEMCTB M. XapkKiB, 00’€KTOM AOCIIKEHb Oyna miu
XITA-40. Perymarop temmepatypu — mo3umiiHuid. [ligBHUIEHHS TeMIiepaTypu
MPOBOJIUTHCS 32 PAXYHOK PEXHUMY «BEITUKOT0» TOPIHHS, MICIS YOTO PETYJIATOp Te-
PEBOJUTH CUCTEMY Y PEXKUM «MaJIOr0» TOPIHHS 1 TEMIIEpaTypa MOCTYHOBO 3HIXKY-
eTbes. J{ns BuMiproBaHb Oyau BHKOpHUCTaHi razoananizaropu ' TMK-18 (mianazon
0-20006. % O,) i «Pytmi-4M» (miamazon 0 — 0,6 06. % CO). IIpunaau nonepe-
IHBO Oy aTecToBaH1 XapKiBCbKUM IIEHTPOM CTaHAAPTHU3ALIT 1 METPOJIOT1].

B nporieci pocnimpkeHHs I OIIHKK 3HaYeHHs Koe(diIlieHTa HaJIUINKY TOBI-
TpsI 110 Ta30BOMY aHaIi3y BUKOPUCTOBYBajacs KucHeBa ¢popmyna [2], y BUTIsaiL:
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,_[79/(1-0,04-0,)] + 21— RO;™

1
100 — ROJ™ @

ne RO,™ — makcumanbHa yactka Oy B CyXMX NPOAYKTaxX MOBHOTO 3TOPSHHS
npUpoOAHOro razy, 00. %; O, — 00’eMHa YacTKa KHCHIO B CyXUX MPOJAYKTax 3ro-
psnHs 00. %.

OCKUIBKM TP CHATIOBAHHI Ta3y HaBITh 3 KOE(ILIEHTOM HAJUIMILKY HOBITPS
MEHIIIE KPUTUIHOTO (Olgpyr) BMICT BUIBHOTO KHCHIO B MPOAYKTAX 3TOPSHHS HE J10-
PIBHIOE HYJIIO, TO B MPOIECI KOHTPOJIO PEKUMY TOPIHHS 31HCHIOBAIIOCS BUMIPIO-
BaHHS BMICTY OKCHJly BYTJIELIO B IPOAYKTAaX 3TOPAHHS.

OCHOBHUMU PIBHSHHSAMH NPU pO3paxyHKax, okpim piBHsSHHS (1), Oyiau Ha-
CTYIIHI.

XapakTepruCcTrUKa MajInuBa:

P o @
Touna ByriekucioTHa popMyia Il yMOB IIOBHOT'O 3TOPSIHHSL:
%= 79/ Ro;“azi B)-a-p @)
3arasibHe pIBHSIHHSI peakiiii HEMOBHOT'O 3TOPaHHsI BYTJIEBO/HIB!
C,H,.., +[@L5n+05)a]O, + ;—i[(l,Sn +0,5)a]N, =
= XCO, + yCO + (n+1)H,0 +[(1,5n + 0,5)(a 1) + 0,5]0, + 4)
+ 7—9[(1,5n +0,5)a N,
21
banaHncoBe piBHSHHS HETIOBHOTO 3TOPAHHS
(1+ B)CO, +(0,605+ B)CO +0,=21% 5)
banaHcoBe piBHSHHS BYIJIELIO:
X+y=n (6)
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VY Tabnuii HaBeJeH1 ycepeaHeH1 MOKa3HUKU POOOTH Medl O BIPOBAIKECHHS
CHUCTEMH KOHTPOJIIO 1 MICISl YaCTKOBOI'O HACTPOIOBAHHS SIKOCTI CHATIOBAHHS Ta3y 3
11 BUKOPHUCTaHHSIM.

Taomums
YcepeiHeHI NOKa3HUKHU poOOTH XJ1i6oneKapHoi meuyi

BwMicT y npoykrax
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3Ha4YeHHs OKA3HUKIB JI0 YBEICHHS CUCTEMU KOHTPOJIIIO
Mane [24,72| 207 | 43 | 0,7 8 13,0 | 0,276 | 4,2 2,42 2,1 15,3
Bemuke | 58,8 | 208 |0,85| 0,6 6 8,5 0,38 6,7 1,6 1,8 13,7
3Ha4YeHHs MOKA3HUKIB IIiCIIs YACTKOBOTO HACTPOIOBAHHS CUCTEMH CIIAJIOBAHHS ra3y
Mane | 22,8 | 207 |[1,08|088| 8 | 12,28 | 0,206 | 4,72 | 2,25 | 1,46 | 14,8
Bemuke | 50,4 | 207 | 0,65 (0,75 | 4 78 10275 | 7.1 1,52 1,3 13,2

[lopiBHsUIBHUI aHAII3 MOKa3aB, M0 KOE(IlIEHT HAJJIUILIKY MOBITPS BIAJIOCH
3Hu3uTU Ha 15 %, 1o 3abe3neumno BTpatu temia oubine 1 %.

Ile mamo MOKIMBICTh 3HU3WTH BUTpaTH razy Ha 12 % mpu 30epexeHHi HOp-
MaTHUBHOI TeMmepaTypu Bumiuku. OTpuMaH1 pe3yJbTaTH Jaldu MiATPYHTS JJISI KOM-
IJIEKCHOI PO3pOOKH aBTOMATHU30BAHOI CUCTEMU KEPyBaHHSI TaKUX JOCUTH CKJIAJI-
HUX TEXHOJIOTITYHUX CHUCTEM Y IIJIOMY, 13 3aCTOCYBaHHSIM MIKpPOIPOIIECOPHUX pe-
T'YJISITOPIB.

AHaJi3 TEXHOJIOTTYHOTO MPOIECy XJ100MEKapHOTo arperaty J03BOJUB CIPO-
€KTYBaTH KOMITIOTEPHO-IHTETPOBAaHY CUCTEMY YMPABIIHHSA, sSKa MpeAcTaBicHa Ha
PUCYHKY.

OcHOBHE 3aBAaHHs 3aIPONOHOBAHOI CUCTEMH MOJIATAE y MIATPUMAHHI TEMIIe-
paTypHOro pexuMy y nedl 13 3a0€3Me4eHHSIM MaKCUMAaJIbHOI SIKOCTI MPOLECY Clia-
JIOBaHHS.

OcraHHe 3a0e3MeUyeThCsl PEryIOBAHHSIM CIIBBIAHOIIEHHS! «Ta3-TIOBITPS» 3
KOe(]IlIEHTOM HaJIMIIKY MOBITPS, IO OOYUCITIOETHCS 3a BUIEHABEICHUMU (Pop-
Mynamu. [Ipu npoMy, BXiITHUMU MapaMeTpaMu KpiM TeMIepaTypH B Medl € KOHIIEe-

HTpaIli KUCHIO, IBOOKCUAY BYTJIEIIO 1 MPOAYKTIB XiMHeAonany. Tak sik 3amporo-
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HOBaHa CHCTEMa BIUIMBA€ Ha CKJIaJ JUMOBHUX Ta3iB, TO B HIM mepeadauyeHo KaHal

BIUIMBY HAa KOHTYP KE€PYBaHHS PO3PIIKEHHSIM B TUMOXO/I1.

JUMOBITA3H B ATMOCOEPY

QEN /QE\ (QE z;
41 J\5-1/\6-1
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JO ACY IIIIITPUCMCTEA
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Pucynox — ®@ynknionansHa cxema ACY 3 peryinroBaHHSIM SKOCTI CIIAJIIOBAHHS Ta3y

Po3pobnena cuctema moOy10BaHa MOBHICTIO HA MpWiIafax YKpaiHChKOTO BU-

pPOOHUIITBA.
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J7ist BUMIpIOBAHHSI KOHIIEHTpAIllid 3a3HaUY€HUX T'a31B BUKOPUCTOBYEThCS Oara-
TOKaHaJIbHUHN razoaHanizatop «Jlo3op-C», xapkiBcbkoro migmpueMcTBa «OpioH».
B menTpanbpHiii 9aCTHHI BUKOPHUCTAHO MIKpOmpoIriecopHi perymsaropu «MUK-52»,
nignpueMctBa «Mikpos». Peryiasitopu 103BOJISIIOTH OOUYUCIIOBATU PETYTIOIYUI
BIUIUB 5K 32 BOynoBaHuM [1IJ[ 3akoHOM, Tak 13a 3aKOHOM, IO 3aJ]a€THCS OMEePaTo-
pom. [Iporpamuo anroput™ poOOTH CKIIAIAE€THCS 3 IBOX YACTHUH.

[lepia BinnoBizae 3a BU3HaYEHHS KOE(DILIEHTY HAJIMILKY TOBITPS.

Jlpyra BiICTeXY€ 3ara3oBaHICTh — KOHIIEHTPAIIIIO0 MPOAYKTIB XIMHEAOMAY Y
JTMMOBHUX Tra3ax.

[Ipu miaBUIEHHI 3ara30BaHOCTI BHOCUTBHCS KOPEKIlSl Y CTYMiHb BIIKPUTTS
mOepHOI 3aCTIHKUA TUMOXOY.

HacrtporoBanHus perynsaropa 31idcHIoeTbes 3a gonomoroto [TEOM 1 pepakro-
pa FBD — nporpam «Anbda».

BukopuctanHs MIKpOIpOIIECOPHUX 3aC00IB pOOUTH JMOUUIBHUM BKIIOYEHHS
iX 0 KOMIT IOT€PHO-IHTErPOBAHOT CUCTEMU KEpPYBaHHS BUPOOHUIITBOM B IILIOMY.
SCADA-cuctema «Visuallntellect», 1o mocTaBiaseTbcss CYMICHO 13 MIKPOIIPOLIECO-
PHUMHU PETYJISITOPAMH, J103BOJISIE OTMIEPATUBHO 3MIHIOBATU KOE(IIIEHTH PO3paxyH-
KOBUX (DOPMYII UM caMl PO3PAXyHKU y 3aJIEKHOCT1 BiJl SIKOCT1 MPUPOJHOIO Tasy.
Takox Ha cUCTeMy MOXHa MOKJIACTU ONEPATUBHUUN NEpexia MIYHUX arperaris 3
OJIHOTO PEXUMY Ha IHIIUW, MPHU 3MiHI XJIOHUX BUPOOIB Ta 1HIII TEXHOJIOTIYHI 1
€KOHOM14YH1 MOKa3HUKHU.

BucHoBkmu.

Huspkuil piBeHb KOHTPOJIIO SIKICHUX MOKA3HUKIB MPOIIECY CIATIOBAHHS MPU-
POJHOrO Ta3y Ha MIANPUEMCTBAX XapyOBOi MPOMHUCIOBOCTI POOUTH HEOOXIAHUM
3aCTOCYBAaHHS Cy4aCHUX METOIB aBTOMaTHU3aIlli.

Metoau po3paxyHKy SIKOCTI CHAJIIOBaHHS, IO ICHYIOTh, MalOTh BUCOKY TOY-
HICTh 1 MOXKYTbh OYTH 3aCTOCOBaH1 NP MPOCKTYBAHHI TAKUX CUCTEM.

[Ipunaau, mo cepiiiHO BUIMTYCKAIOTHCS YKPAiHCBKUMHU MIINPUEMCTBAMHU, MO-
KYyTh OyTH 3 YCIIXOM 3aCTOCOBaHI MPU MOOYA0BI CUCTEM KEPYBaHHS SIKICTIO.

[ToctymoBuii mepexin Ha SCADA cuctemMu A03BOJIIE€ IHTETPYBaTH B HHX
MPEeJICTaBICHY CUCTEMY KepyBaHHS SKICTIO 3 MMOAJBIIOK ONTUMIZAIIEI0 BUPOOHH-
[ITBA 10 EKOHOMIYHHUM, €KOJIOTTYHUM YH SIKICHUM ITOKa3HUKaM.
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