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AHOTALIA Koumpone npaye30amuocmi CyulunbHOl YCMAHOBKU 3 GUKOPUCTNAHHAM AHALIMUYHOT OYIHKU 3MIHU GOJ020GMICIY
nosimps 6 CYWUWibHill Kamepi npu UMIPIOGAHHI meMnepamypu noeimps Ha 6xX00i 6 meni000MIHHUK Nidiepigy NOGIMpPs 00360MsE
npuimMamu piulenHs HA 3MIHYy umpamy Noeimps, wo HASPI6AEMvbCs, HA OCHOGI 3MIHU 4aACOmu 00epMAaHHA eleKmpOoOsUsyHa
NOBIMPAHO20 GEHMUNAMOPA. Y320001CeHHA MemMNepamypHo20 ma aepoOUHAMIUHO20 PeXHCUMIE CYUKU 0ePeGUHU HAOAE MOXCIUBICTND,
Hanpukiao, npu eupobrnuymei 5,8 muc. m neiem 3 0epeeuHu 6 pik 3000yMiL ZPOULOBY eKOHOMIIO NPU GUKOPUCMAHHI NEIemHO20 Na-
nuea 0o 40% ma 3nuzumu cobieapmicme 6upobHuymea enepeii y cknaoi kocenepayitinoi cucmemu 6 medxncax 20—30 %.

Kniouoei cnosa: xoeenepayiiina ycmanoska, nejemue nanu6o, CYWunbHa YCmanHo6Kd, 8010206MICH.

CONTROL WORKING ABILITY OF THE COMPOSITION OF THE
COGENERATION SYSTEM

E. CHAIKOVSKAY

Department of Theoretical, general and alternative energy, Odessa National Polytechnic University, Odessa, UKRAINE

ABSTRACT The paper presents the architecture of a cogeneration system, the foundation of which is the dynamic subsystem. It
includes a co-generation plant, drying plant, air heating heat exchanger, an air fan. Other units are units of discharge, charge,
assessment of functional efficiency, which are consistent with the dynamic interaction subsystem. It is proposed an analytical
evaluation of changes in the moisture content of the air in the drying chamber at an air temperature measured at the outlet of the
drying chamber. Set functioning levels of dryer air temperature change at the inlet of the heat exchanger and heating the air leaving
the heat exchanger which corresponds to a change of the equilibrium moisture content of wood in the drying chamber. The air flow
entering the air-heating heat exchanger which corresponds to the level functioning the dryer is defined. The valid values change in
the moisture content of the air in the drying chamber obtained. The block diagram of logical modeling dryer developed. The func-
tional information is obtained. It allows to change the air flow entering the heat exchanger preheating the air in measuring air tem-
perature at the outlet of the drying chamber. Changing the air blower motor speed for changes in air flow provides thermal drying
treatment in the drying chamber. Coordination of temperature and aerodynamic regimes of drying wood allows, for example, the
production of 5.8 thousand tons of wood pellets per year to provide 860 apartments measuring 120 m? pellet fuel that given the
frequency regulation on electric air fan drying materials, provides gain saving money using pellet fuel for heating and hot water to
40% and reduce the cost of power generation and heat within 20%-30% in in the conditions of the cogeneration system

Keywords: cogeneration plant, pellet fuel, drying plant, the moisture content

Beryn cs, MaloThb He 3aBKAM [NOCTOBipHE BUKOPUCTAHHA Y
3B’SI3Ky i3 CKJIAIHICTIO BHUMIpIB, INO YHEMOJKIIUBIIOE

3aBsiKM peaizalii eHeprii 3a “3eneHuM Tapupom”
BUKOpPUCTaHHA OionajuBa 1Jisi BUPOOHULITBA SIK €JEKTPU-
YyHO{ eHeprii, Tak i TEINIOTU € JOCTATHbO CTUMYJIIOIOYUM
¢axtopom [1, 2]. [lpn BHUPOOHMUTBI MEJIETHOTrO ManauBa
BUTpaTH Ha CYLIKY JEPeBUHHU CKJIagaloTh 10 25% Bin 3a-
rajbHUX BUTpaT. BMicT BOJIOTM He MOBMHEH MEpPEeBHILY-
Batu 10% —12 %, a cupa nepeBHHA, HAMPUKIAZA, MOXeE
Mictuta 0mm3pKk0 50% Boam.. 3 METOKO eHepro3depexeH-
HS MiATPYMKA TEMIEPaTypHOTO Ta aepoOIUHAMIYHOTO pe-
’KUMIB CYILKM MOBMHHA BiAOyBaTHUCh B y3roJKeHiil B3ae-
MOZii, 10 MOXJIMUBO 37400yTH 3 BUKOPUCTaHHAM KOreHe-
pauifHUX TEXHOJIOTil, sIKi MalOTh y CBOEMY CKJIaii mep-
BUHHUI JBUTYH, €JEKTpOreHepaTop, cUcTeMy yTHili3aLil
TEIUIOTH, CUCTEMY KOHTPOJIO i ynpaBiiHHA. Binbi Toro.
BUMIpPIOBaHH: TeMIEpaTypyu Ta BOJOTrOCTi NOBITPA sK Cy-
LIWJILHOTO areHTY, BOJIOTOCTI JEPEBUHU, IO BUCYIIYETb-

yhnepekeHUil BIUVIMB Ha 3MiHy HapaMeTpiB CYLIKH Ans
3abe3neuyeHHs Oe3nepepBHOro BUPOOHULTBA MEJIETHOrO
najauBa. 3aco0u yJOCKOHAJEHHS CYLUMJIbHUX TEXHOJOTii
JIepeBUHN 0a3yroTbcs sIK Ha iHTeHcugikalil mpoueciB
TeMJI000MiHY B CYIIWJIbHINM Kamepi, Tak i Ha yJZOCKOHa-
JIEHHI CHCTeM YMpaBIiHHA NpoLecoM cyliku. B pobori
[3], Hanpuknaa, BU3HAYEHO TepeBary MeXaHi4HOI aKTH-
Ballii MaTepiay, IO BUCYIIYEThCS, aje 3a paXyHOK JIO-
JaTKOBMX BHUTPAT HA €NEKTPUUHY eHeprito. B poboTi [4]
BU3HAUEHO, 110 HA AKICTb CYLUKH BIUIMBAIOTb KOHCTPYK-
TUBHI NapamMeTpu CyLUMJIbHOI KaMepu, aje OLliHKa MpoBe-
JieHa MPY BUMIpIOBaHHI MapaMeTPiB CYHIKM B CYIIMIbHIN
kamepi. B poGori [5] 0e3 y3romkeHHs TeMrepaTypHOro Ta
aepOOMHAMIYHOTO PEXHMMIB CYIIIHHA Marepialy BU3Ha-
YEHO BIUIMB PEKUMHMX NapaMeTpiB CYLIKH Ha AKIiCTb Cy-
mkd. B poboti [6] BumaHi pekoMeHaallii moA0 iHTeHCH-
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¢ikauii TernyooOMiHy B CyMIMIBHII KaMepi, ane 6e3 Mox-
JIUBOCTI iX BUKOPHUCTAHHS B pPeajbHUX YMOBaX ()YHKILiO-
HYBaHHS CYLIMJIbHOI ycTaHOBKM. HaliBa>knuBilimM noka-
3HUKOM CYIIKM CHUPOBHHHU TMpPU BUPOOHMLTBI MENETHOrO
MajiuBa € MOTYXHICTh CYIIKH, HIO BiATBOPIOE KiJIbKiCHE
BiJIHOIIEHHS BOJIOTOCTI CUPOBMHU A0 ii piBHOBaXHOI BO-
JorocTi. PiBHOBaXkKHa BOJIOTiCTb AEPEBMHM LIONO BHPOO-
HHULTBa TEJIETHOTO MajuBa MPAaKTUYHO IOPIBHIOE HOro
CTIWKOT BOJIOTOCTI, SIKa 3aJIE)KNUTH BiJl TeMIlepaTypH TMOBi-
Tps Ta ¥oro BigHOCHOT BostorocTi. [loTykHicTe cCymkn
Mae OyTH OUTbIIOrO 3a oguHUIEO [7]. Jia miaTpumku mo-
TYXKHOCTI CYIIKA JEpPEeBHHH BHKOPHCTOBYIOTH €KCTIIEPTHI
cucTeMH, 1o 0a3ylOThCs Ha BHUMIPIOBAHHI TeMrepaTypu
TIOBITPsl Ta MOr0 BOJIOTOCTI B CYIIMJIbHINA Kamepi Mpu BU-
MiplOBaHHI BOJIOTOCTI JAepeBuHHU. CKIaTHICTL BUMIpIB
NpU HEe MO>JIMBOCTI BUKOPUCTAHHS Yy B3a€MHill €qHOCTI
MOK€ NPHMBECTU 10 3BOPOTHOrO MPOLECY HAKOMUYEHHS
BOJIOTH CYIUIMJIbHUM MaTepialoM Yi NPUIMHEHHs Nporie-
Cy CyWIKU cUpoBUHHU [8, 9]. [l yHUKHEHHS HeraTHBHUX
SIBUI CYIIKM HEOOXiIHO MPOTHO3YBAaTH 3MiHY BOJIOTOCTI
TIOBITPSl MPW BUMIipIOBaHHI TeMIepaTypH IMOBITPs Ha BU-
XOfi i3 CyIIMIBbHOI KaMepH, II0 HAIXOIWTh B TEII000-
MiHHMK MiAirpiBy, MO0 3MiHM  PiBHA TOTYXXHOCTI
CYUIKH.

Merta poboTu

Meta pob6oTu — 3000yTH €TAIOHHY Ta (yHKLIO-
HallbHY OLiHKY 3MiHM BOJIOTOBMICTY TIOBITpS B 3aJI€)KHO-
CTi Bil pIBHOBa)KHOT BOJIOTOCTI I€PEBHHM JUIS MiATPUMKH
TEMIepaTypHOro Ta aepoAMHAMIYHOIO PEKHUMIB CYLIKH.
3 mi€ro U0 HEOOXiZHO BUKOHATH MaTeMaTHUYHE MOJeE-
JIOBAaHHS OWHAMIKU CYMIMIIBHOT YCTaHOBKHM IIOAO MpPO-
THO3YBaHHS 3MiHM BOJIOTOBMICTY TOBITpS MPW BHUMIpro-
BaHHI TeMIepaTypH MOBITPs Ha BUXOI i3 CyIIMIBLHOT Ka-
MepH; PO3pOOUTH CTPYKTYPHY CXEMY JIOTTYHOTO MO0~
BaHHS LIOJ0 KOHTPOJIO MpaLe3faTHOCTI CYLIMJIBHOI yc-
TAHOBKM y CKJIaJli KOreHepaLiifHOT CUCTEMU.

KoHTposbs npaue3aaTHOCTi CyIIMILHOT YCTAHOBKH Y
cKJIaJli KoreHepauiiiHoOT cucTeMu

Hnst 3100yTTs etanoHHOi Ta (yHKLiOHAILHOI iH-
¢opmanii MO0 NPUWHSATTA pillleHb HA MiATPUMKY T€M-
MepaTypHOro Ta aepoJMHAMIYHOIO PEeKUMIB CYLIKH Jepe-
BHHU 3alPOTIOHOBAHA apXiTEKTypa KOTreHepamiitHoi cuc-
TEeMH, OCHOBOIO SIKOi € IHTeTpoBaHa ITMHAMIYHA MifcHUC-
TeMa — (KOreHepalliifHa YCTaHOBKa, CyIIWIIbHA KamMmepa,
TEeMJI000MIHHMK JUIs MiAIirpiBY MOBITpPs, MOBITPSHUN BEH-
TUIATOP) Ta GJIOKU po3pAdy, 3apAdy, OLiHKM (yHKLiOHa-
JIbHOT e(heKTUBHOCTI, 1110 3HAXOIAThCA B Y3ro/KeHill B3a-
emoii 3 AMHaMiuHOo TigcucTemoro (puc. 1).

MaremaTuyHe OOTPYHTYBaHHs apXiTEeKTypHu Kore-
HepaliifHOT CHCTeMMU:

CS = (D(P(7)(x0 (7). %1(7), x2(7), f(7),
K(7), y(1),d(1))), Z(7), P(7)), R(7),
(P (0)(x1 (7). [ (7). K (2), yi (T))))-

3

L2 1] [ 3 |

Puc. — 1. Apximexmypa xoeenepayiiinol
cucmemu: 1 — ounamiyna niocucmema
(kocenepayitina ycmanoeKa, CyuunvHa Kkamepa,
mMenno0OMIHHUK OJ1A Nidizpigy nogimps, NosimpsHuUll
senmuisimop); 2 — 6nok po3psoy, 3— 6nox 3apsoy;
4 — 010K OYIHKU QYHKYIOHATBHOI eghexmusHocmi

ne CS — koreHepariiitHa cuctema; D — quHaMiYHa TiAcHC-
TeMa (KOTeHepalliliHa yCTaHOBKa, CYIIMIbHA KaMepa, Te-
TUI00OMIHHUK JUTA TiJIrpiBy MOBITPS, MOBITPSHUI BEHTH-
JSATOP); P — BIAacTUBOCTI eleMeHTiB KoreHepaliitHoi cuc-
TEMH; X — BIUIMBH; [ — MapaMeTpH, IO AiarHOCTYIOThCH;
K— xoedinieHTH MaTeMaTHYHOTO ONHKCY; ¥ — BUXiIHI ma-
pameTpu; d — OUHaMIiYHiI MapameTpu; R —JOTiuHi BigHO-
cunu B CS; T — 4ac, ¢. [HaeKkcu: { — YUCiI0 eJIEMEHTIB KO-
reHepatiiiHoi cuctemu; 0, 1, 2 — moyaTKoBMii cTamioHap-
HUIi pexXnM, 30BHILIHI, BHYTPIllIHiif XapakTep BILTUBIB.
OCHOBOIO [UTA MIATPUMKH TEMIIEPaTypHOTO Ta ae-
POAVHAMIYHOTO PEXHMMIB CYIIKH LIOAO 3000YTTS SIK eTa-
JIOHHOT, TaK | QyHKUioHANBHOI iH(OpMaLil € MaTeMaTHy-
Ha MOJeNlb IMHAMIiKM CYIIWJIbHOI ycTaHOBKU. CuHcTeMa
HeNiHIMHUX audepeHuianbHIX pIiBHSAHb BKJIIOYAE  piB-
HSHHA CTaHy AK (i3UYHy MOJelsb TeruiooOMiHHMKa, PiB-
HSHHS eHepril nepenaBalbHOrO CepeloBHIIA — TEMJIOHO-
cisi, mo Tpie, BiJl KOreHepaliiiHOT YCTaHOBKHU, PiBHSAHHS
eHeprii cnpuilMaioyoro cepeaoBHLla — MOBITPA, B AKOMY
3MiHa BOJIOTOBMICTY TIOBITpsl OlliHEHa SK Yy Yaci, TaK i
B3JI0BX MPOCTOPOBOI KOOPAMHATH OCi TEMI00OMiHHMKA
JUTSL T AITpiBY MOBITPSI, IO CTiBMAaga€e 3 HAMPSIMKOM TOTO-
Ky pyXy CepeloBHIIa, Ta PIBHSIHHS TEIJIOBOTO OajaHCy
IUIsL CTiHKM TeryiooOMiHHWKA. B pesynbprati peamizawil
MaTeMaTUYHOI MOJeli OTpuMaHa TepenaTtHa (QYHKILS 3a

KaHaJloM: «BOJIOTOBMICT  TIOBiTpS  —  BHTpara
moBitps» [10]:
Wy-G L= K—B(ﬁ_l) (l_e—Ylij
i LgK, By
0n —
ne Ky = m(® =9o) GO);B = TMS+8* +LTy = EuCu ;
Ggo 0g0 /150
as0h
o =8(1—L3*);8= 30M30 ., * _ 1 L, = G,C, :
00710 Ly +1 030030
g:C z GC
V1 =TSl =228 =— L, = —P
00780 Ly Opolieg
_0i o TGS

Yewa T L,
ne ¢, o, 0 — Temmneparypa MOBITps, TeMIeparypa Terio-
HOCIs, 1O Tpie, TeMneparypa CTiHKM Temoo0MiHHMKa, K,
BimmoBigHO; G — BUTpaTa pevyoBUHH, Kr/c; C — mUTOMA
TemnoeMHicTh, KJx/(kr-K); i — eHTansnist pobovoro Tina,
k/K/KT; W — BOJIOTOBMICT MOBITPsA; o0 — KoedilieHT
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temwtoigmadi, kBr/(M*K); & — nuTOMa MOBEPXHS, M/M;
g— MUTOMAa Maca PEYOBHHH, KI/M; z — KOOpIHHATA JIOB-
KHUHU TerooOMiHHMKa, M; Ty T\ — TOCTiliHI Yacy, 1o
XapaKkTepu3ylTh TEIUIOBY aKyMYJIOHOUY 3/IaTHICTh MOBi-
Tpsi, M€Taja, C, BiINOBiIHO; m — TIOKa3HHUK 3aJeHKHOCTI
koedilieHTa TeruoBinnavi Bixm BUTpatH; S — mapaMmeTp
nepetBopenHs Jlamnaca; S=wj; ® —4vacrtora, 1/c. [Hgek-
CHU: B — BHYTPIIIHIl TOTiK — MOBIiTps; M — MeTajeBa CTi-
HKa; 3 — 30BHIMIHIH TOTIK — TEIUIOHOCIH, IO Tpie; w—
BOJIOTOBMICT TOBiTps; 0, 1— mMoYaTKoOBi yMOBH, BXiJ B
TEMI000MIHHHK, BiJIITOBiIHO.

Jlns BUKOpHCTaHHA TepenaTHol QyHKIIT y ckiami
KOMIIIEKCHOI0 MaTeMaTHYHOTrO MOJIEIOBAHHS JUHAMIKU
CYHIMIBHOT YyCTAaHOBKH, BMAIIEHO HilicHy 9acTuny, O(0),
1110 Ma€ TaKWUi BUJ:

O®) = (C1Ly — DM XKy /Koy

Inst omepxaHHs KoeilieHTIB y ckiaai micHOT
yacTuHu O(®) 3100yTO Taki BUPa3H:

AjA> + BiB

O =52 1) = 1-cos(~£Ty0) ;
A2 +Bz

l)1 :M;Ml :]—sin(—gTB(g)'

A22 + Bzz
aie A =¢* —TBTMcoz; Ay = —TBTMoo2 ;
By =T o(e +1).

B =Ty»;

Temnepatypa nozinsrouoi cTiHkd 6, 010 BXOAUTh
1o cxiiany koedimieHTa Ky

ez(%(012+02)+ A(l12+f2)) (0 + A).

Ie G1, G2 — TEMIepaTypa TEeIUIOHOCIs, O T'pi€e, HA BXOI,
Ta Ha BUXOJi 3 Tenaoo0MiHHMKa, K, BiAMOBigHO; ¢, —
TeMIiepaTypa MoBiTps Ha BUXOi 3 CYIIMJIBHOT KaMepy Ta
Ha BXOJli B CyIIMIbHY Kamepy, K, BianoBigHo: o — koedi-
uicHT Ternopingaui, kBt/(M? -K); Ianekc: B — BHyTpimHii
TMOTIK — MOBITPSL.

1

On, 1

A oy

Jie O — TOBIIMHA CTiHKHM TEIUIOOOMIHHUKA, M; oL — Koedi-
uienT temosinnayi, kBr/(mM? -K); A — TemnonposianicTs
MeTaly CTiHKM TeruiooOMminHuKa, KBT/(M-K). IHnekc: 3 —
30BHIIIHIN MOTiK — TETUIOHOCIH, IO Tpie.

3 BUKOPHUCTAaHHAM iHTerpana mepexomy 3 4acToT-
Hoi obJsacTi 10 00macTi yacy 3MiHa BOJIOTOBMICTY MOBITPS
SK 32 4acOM, TaK I B3JOBXX MPOCTOPOBOI KOOPAWHATH OCI
TEeMJI000MiHHMKA AJIS MiAIrpiBY MOBITPS BU3HAUSHA TaK:

A=

w(r,z) = i J O(w)sin(zw/m)dw |
0

Je T — vac, C.

BcraHoBineHi HacTymHI piBHI 3MiHM Temmneparypu
TIOBITPSI Ha BXOIi B TEIUNIOOOMIHHMK Ta HA BUXOJI 3 TeT-
n006MinHuKa: nepiuuit pieens: 55°C — 85°C; npyruit pi-
BeHb: 52,6°C— 80,8°C; Tperiii pipenn: 51,3°C— 77°C, Ta
piBHI 3MiHM BuTpatu moBiTps; 1,8 kr/c, 1,68 kr/c, 1,65
Kr/c, IO BiOMOBiNAIOTh 3MiHi PIBHOBa)KHOI BOJOTOCTi
noBitpst 20%, 15%, 12 % B Mexax 3MeHIIEHHS BOJIOTrOC-
Ti cupoBuHH 3 40% 1m0 12%. Pe3dynbraT MonentoBaHHS
JVHAMIKM CYIIMIBHOI YCTAaHOBKM MpeACTaBIeHi B Ta0m. 1,
2, 3, puc. 2.

Tabmuus 1 — IlapameTpu TerooOMiHy B Teruoo-
OMIHHWKY MiZirpiBy moBiTpA

PiBHi ¢yHKuio- " Hape;MeTp K

39 By >
HyBaHHA Br/(m>K) | Br/(m2K) |Br/(m2-K)
Iepwmmii piers | 3050,67 254,33 233,05
Hpyruii pisers | 2912,86 242 .84 222,59
Tperiii piBeHb 2877,91 239,92 219,94

IHpumimka: o; — Koeghiyienm mennogiooaui io
MenIoHoCIs, Wo 2epic 00 CMIHKU Meni00OMIHHUKA,
Bm/(m*K); as — koeiyicum mennogiodaui 6i0 cminku
mennoobminnuxa 0o nogimps, Bm/(w*-K); k- koegiyicum
mennonepeoaui, Bm/(m*K).

Tabmuus 2 — [Nocriiini yacy Ta koedilieHTH MaTe-
MAaTHYHOT MOJIEJTi JUHAMIKU TEMI000MIHHUKA

PiBHi TB, c TM, c € C
(yHKLiOHYBaHHS
[Mepmii 0,0048 | 0,6149 | 14,547 | 0,146
Hpyruii 0,0050 | 0,6440 | 14,547 [ 0,136
Tperiii 0,0051 | 0,6518 | 14,547 | 0,134

Tabmuus 3 — [NocriiiHi yacy Ta koedilieHTH MaTe-
MaTUYHOI MOJIeJIi JUHAMIKY TENI000MIHHUKA

PiBHi Ls L, L, K.
(yHKIIOHYBaHHS
IMepomii 33,26 |483,89 (0,029 |-0,9646
Hpyruii 32,51 |472,99 (0,029 |-1,2848
Tperiit 32,32 |470,19 0,030 |-1,6060

Tax, Hanpuknan, Npy GpyHKUiOHYBaHHI CYIIMIBHOT
YCTAHOBKM Ha MEepUIOMY PiBHi, IO BiAMOBiAa€ 3MEHILIEH-
Hi0 BosiorocTi cupoBuHH 3 40% 10 20% npu piBHOBaXKHI i
BoJiorocti NoBiTpst 20% 3MEHILEeHHs TeMrepaTypu IOBi-
Tps Ha BUXOJi 3 CymmibHOi kamepu no 52°C motpebye
NPUAHATTA pilIeHHs 3 BUKOpHCcTaHHAM iH(popmauii (1)
Ha BCTAHOBJIEHHsSI BUTpATH TOBIiTpA Ha piBHI 1,68 kr/c Ha
OCHOBi 3MEHILIEHHS YaCTOTH O0epTaHHs €NEeKTPOIBUTYHA
MOBITPSHOTO BEHTIIATOPA IIOJ0 BXOKEHHS B NOMYCK
Jpyroro piBHA (YHKLUiOHYBaHHS 32 paxyHOK MiATPUMKH
TemmnepaTypy MOBITPA Ha BXOJi B CyLIMJIbHY Kamepy Ha
pieni 80,5°C (puc. 4). Ilepexin Ha Apyruii piBeHb (QyHK-
LiOHYyBaHHA CYILINWIbHOI YCTAHOBKU MiATPUMY€E 3MEHILEH-
Hs BOJIOTOBMIicTy cupoBuHH 3 20% 10 15%,
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Puc. 2 — Jlonycku na epanuuny npayeszoamuicmo

CYUWUNBbHOT YCMAaH08KY 0Jisi 6CIAHOBNICHUX DIBHIE QYHKYi-

oHyeanHs: 1, 2, 3 — emanonu niompumxu pieHo8aANCHOT
sonozocmi nogimps 20%, 15%, 12%, ionogiono

JIyisi KOHTPOJIFO TIpane3JaTHOCTI CYIIMIBHOT ycTa-
HOBKH 3aIIPOTIOHOBAHO CTPYKTYPHY CXEMY 3 BUKOPHCTaH-
HAM MeTona rpada MpUIMHHO-HACTIAKOBUX 3B’ s3KiB [10]
o710 3100y TTs (PyHKIiOHATBHOI iH(popMarii (puc. 3).

(CT(x). (3 (7). %, (NG, (2)(0). G, (0.
% (D)D), Z (),

BIoK KOHTPOMO BINHEB, CT1

T
BnoK oniHkm 3MiHE
TeMIepaTypH CTIHKH
TennoooMmiEEnKa. CTh

T

(CLMUDEOE,
(DM Za (7).

B.EID'..(I)

e |

Brnok ominks sMign
xoedimienta K, CTs

r 5

| (CT:(OE (DK (D). Z (D),

BnOK ONiHKH 3MIHH BONOTOBMICTY =y (T, (DO EHOM). Z 4 (7).

nositpa, CT:
] §
BIOK ONiHKH 3MiHE '+ (CTADNI AT ALy o s (DM Z5 (D,
OHHAMIYHHX
napameIpis, CTs
i (CT(OAWCE) AW, o
BI0K KOHTp O B . " 5
npanesfiaTHOCT, Aoz pin, (1) Al pospzagn (1)< Q)
£ (CT () AWT) AWy oo (T) <
2.
AW posppin, (T Aler posp s (7)< 0)-
3. (CT(eX—AW(E) AW, oo (D) 2 0.
4 (CT () AW(T) AW, e (1) 2 -1

Puc. 3. — Cmyxmyprna cxema n02iuno20 MoOeniogsants
KoHmpoito npayesoamuocmi cyuwunsHol ycmanosxku: CT
— KOHmMpOnb nooii; Z — noziuni 6ioHoCuHuU; d — OuHamiuHi

napamempu; W — 6010208MICH NOGIMP3L;
t — memnepamypa nosimps, K; x — ennueu;
f— napamempu, wo diaenocmyromoscs; y — UXIOHI
napamempu; K— xoeghiyienmu mamemamuunozo onucy;
oi ,0i . . .
Ky, = —/— —koediyicnm mamemamuunoi mooeni
ow ot
OUHAMIKU CYUUNLHOT YCMAHOBKU. 0€ | — eHmanonis
pobouoeo mina, Klic/ke; w— eonocoemicm nogimps,
G — eumpama mennoHociis, ke/c; Inoexcu:
¢ — KOHMpOTb npaye30amiocmi, 6ux. — Guxio
nogimps i3 CYWunbHol Kamepu; epx. — nepululi pigeHo
yHKYiOHY8aHHS; 8 — NOGIMP3L; 3 — MENTOHOCI, WO 2piE;
cm. po3p. — cmane po3paxyHKose 3HAYeHHS
napamempa; 0, 1, 2 — nouamkoguii
CMayioHapHuil pexcum, 306HIUHI, BHYMPIULHI
napamempu; 3 — koeiyicnmu pieHsno Ounamicu, 4 —
cymmeei napamempu, ujo
diaenocmyomoscs; 5 — OuUHAMIYHI napamempu.
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Puc. 4. — 3mina eonocoemicmy nogimpsi 6
CYMUNBbHIT Kamepl 000 nepexody 3 NepuLoco
DigHS PYHKYIOHY8aHHS HA Opy2ull pigeHsb,

1 — oonyck na epanuuHy npaye30amuicme
neputozo pigns ynrkyionysanus; 2 — 0ONYCK HA ePAHUY-
HY npaye30amHuicms 0py2o2o pigHs
Qyuryionysanns, 3 — nputinsimmsi piulenns ma niomeep-
OJICEHHS HOBUX YMOB (DYHKYIOHYBAHHS

[TinTpumKy (yHKLiOHYBaHHA CYIIMJIBHOI YCTaHO-
BKM Yy CKJIaJi KOreHepauiitHOT cucTeMu 3a0e3mneqye moBiT-
pSAHMI BEHTWIATOP IUII MOXIIMBOCTI YaCTOTHOTO pery-
JIIOBAaHHS 3MiHW BHUTPATH TOBITPS MIOAO BCTAHOBJIECHHS
TeMIiepaTypy TOBITPS Ha BXOIi B CYIIWIbHY KaMmepy 3
LJUTIO MATPUMKY TIOTY>KHOCTI CYIIKH MaTepiaiy.

OO0roBopeHHs1 pe3yJIbTaTiB

B pesynbTati npoBeieHUX NOCIHIIKEeHb Y CKIaAi
3alpoNoOHOBAaHO] KOreHepaliiiHol  CcUCTeMH BHUKOHAHO
KOHTPOJIb Mpale3JaTHOCTI CYLIMIBHOT YCTAHOBKHM, LIO
BKJIIOYA€ CYIIMJIbHY Kamepy, TeIUIOOOMIHHMK Ui Mifi-
rpiBy TOBITPS, MOBITPAHUIT BEHTHWIATOP. 3 Li€l0 LIJLTIO
3100yTa aHaJiTHYHA OLiHKA 3MiHN BOJIOTOBMICTY MOBITpS
B CyIIWJIbHIN Kamepi B 3B’SI3Ky i3 HEJOCTOBIpHMM BHKO-
pucTaHHSAM BUMipy. Bu3zHaueHo napameTpu TemiooOMiHy
TeMJI000MIHHMKA IS MiAIrpiBy MOBITPS, MOBEPXHIO TET-
J000MiHy Temno0OMiHHMKA, 110 BAOBOJIBHAIOTH BCTaHO-
BJIGHUM PIiBHIM (DYHKLiOHYBaHHS CYIIMJIbHOI YCTaHOBKH.
3100yTO eTalloOHHY OLIIHKY 3MiHM BOJIOTOBMICTY MOBITps B
3aJIe)KHOCTI BiJl pIBHOBa)KHOI BOJIOTOCTI NepeBUHHU. Po3-
pobieHa CTpPyKTypHa cXeéMma JIOTIYHOTO MOJENIOBAaHHA
s 3100yTTs (DYHKLIOHATBHOT OLIHKK 3MiHM BOJIOTOB-
MICTy MOBITps B CyIIWJIbHIN Kamepi mpu 3MiHi Temmnepa-
TYpH MOBITPs HA BUXOII i3 CYyIIMJIbHOT KaMepH, 110 BUMi-
PIOEThCA. IHOMO 3MiHM YacTOTH OOEPTAHHS EJNEKTPOIBHU-
ryHa TMOBITPSHOTO BEHTWJIATOpA A MIATPUMKH (YHKIL-
OHYBaHHS CYIUWJIBbHOI yCTAHOBKH. 3arjiaHOBaHa ampoda-
Lis 3100yTHX pe3yNbTaTiB B YMOBaX KOTreHepaliiHuX
CHCTEM 3 BUKOPUCTaHHAM BUPOOHULTBA MEJNETHOTO Maau-
Ba Pi3HOI MOTYKHOCTi.

BucHoBkHu
1. 3ampomoHoBaHa apXiTeKTypa KoreHepauiiHOT

CHCTEMH, IO MA€ y CBOEMY CKJIali OCHOBY — JUHAMIYHY
MiicucTeMy, sKa BKIJIIOYA€ KOTEHepalliliHy yCTaHOBKY,
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CYIIMIIbHY KamMepy. TeTDIO00OMIHHWK JUIA MiAirpiBy MOBIT-
ps. TIOBITPSIHWIT BEHTUIIATOP Ta OJOKM po3psmy, 3apsmy,
OLIIHKY (pYHKUIOHANBHOI e()eKTUBHOCTI, 110 3HAXOAATHCS
B Y3TO)KEeHiil B3aeMOii 3 AMHAMIYHOIO TiICKCTEMOIO.

2. Jnsa 3100yTTs eTtanoHHOl Ta (hYHKUiOHAJTBHOT
OLIiIHKY 3MiHYy BOJIOTOBMICTY TIOBITpsI B CYIIMIIBHil Kamepi
BUKOHAaHO MaTeMaTHYHe MOJENIOBaHHA OMHAMiKH Cy-
LIWJIBHOT YCTaHOBKH.

3. 3n00yTa eTaJOHHA OLIiHKAa 3MiHU BOJIOTOBMICTY
TIOBITPS B CYLIMJIbHINA KaMepi B 3aJIe)KHOCTI Bil piBHOBa-
’KHOI BOJIOTOCTi CHPOBHMHH Ul MiATPUMKH TeMIepaTyp-
HOTO Ta a€POJANHAMIUYHOTO PEKUMIB CYIIKH.

4. 3ampomnoHOBaHa CTPYKTYpHa CXeMa JIOTITHOTO
MOJEJIIOBaHHA CYLIWJIBHOT YCTAaHOBKU ILIOAO 3100yTTH
(yHKIiOHAJBHOT OLIIHKY 3MiHM BOJIOTOBMICTY TIOBITpsl B
CYHIMNIBHIM KaMepi MpW 3MiHI TeMIepaTrypu MOBiTps Ha
BUXOJi i3 CyIMJIBHOI KamepH, 10 BUMIpPIOETbCS, LIS
MPUAHATTSA pilleHh Ha MiATPUMKY (DYHKLIOHYBaHHS CY-
LIWIBHOT YCTaHOBKM.

5. KoHTpomnb mpane3gaTHOCTI CYyIIMIBHOT YCTaHO-
BKM  INOAO  Y3TOMKeHHS  TeMIepaTypHOro  Ta
AepOOMHAMIYHOTO PEXWMIB CYIIKM JEPEeBHHU HAmae
MOXJIMBICTb, HANPHWKIAA, MPH BUPOOHWLTBI 5,8 THC. T
TesieT 3 JepeBMHU B pPiK 3400yTH I'POLIOBY €KOHOMIIO
TpY BUKOPUCTAHHI neseTHoro nanusa 1o 40% Ta 3HU3U-
TH cO0iBapTicTh BUPOOHUIITBA €HEprii y ckiaai KoreHe-
pauiiinoi cucremu B Mexax 20—30 % [10].
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AHHOTALIUA Koumpons pabomocnocodnocmu CyulunoHOl YCMAHOBKY ¢ UCNONb308AHUEM AHATUMUYECKOU OYEHKU UMEHeHUs
611420CO0EPIHCAHUSL 6030YXA @ CYULUNILHOL Kamepe Npu UsMepeHuy memnepamypsl 6030yXa Ha 6X00e 8 Menio00MeHHUK Nno00cpesd
6030yXa NO360JISIeM NPUHUMAMb PEULCHUS] HA UZMEHEHUEe PACX00a HAZPe6aemMozo 6030yYXd HA OCHOGE UIMEHEHUs. YaACHONbl GPAULeHUS
anekmpoogueamens 6030yuiHo2o eenmunsmopa. Coenacoeanue memMnepamypHo2o U a3poOOUHAMUYECKO20 PEeNCUMOE  CYULKU
Opeeecunbl 0aem 603MONCHOCMb, Hanpumep, Npu npou3eoocmee 5,8 moic. m neiiem u3 OpeeecuHsvl 6 200 NOLYUUML OCHEHCHYIO
IKOHOMUIO NPU UCNONb30BAHUY NealemH020 monauea 00 40% u cHuzume cebecmoumocms HPOU3BOOCMBA IHEP2UU 6 COCMABE KO2e-
HepayuorHou cucmemot 00 20—30 %.
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