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Wood drying process should be improved in technological equipment and especially in automatic
monitoring and control. Every year, electricity becomes more expensive. So the problem of electricity
usage is very relevant. Modern equipment solves this solution.

Today, the automated control system are using in the drying chamber for temperature control.

The final moisture content is calculated based on the initial value (initial temperature) and its
drying time in the automated control systems of wood drying, which affects the quality of the dried
material.

This allows to improve the quality of regulation, increase speed and significantly reduce energy.

The aim of this work — the creation of an automated system for determining rational mode of
drying wood using adaptive, the regression model.

Conclusions. 1. The regression model of the drying process of wood will reduce energy costs for
guaranteed final moisture content.

2. Simulation of temperature control indicates that temperature variation does not exceed the
value 0f 89°Cto91°C.
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V]IK 622.4:532.595.2 §
METO/MKA PABOTBI YCTPONCTBA, ®YHKIIMUOHUPYIOILIEIO
BE3 THIPABJIUYECKHUX YIAPOB B CHCTEMAX KOHIUIIMOHUPOBAHUS

. A. Kopcyn, k. m. n.

Knroueeswvie cnosa: cuopopacnpederumens (I'P); euopasnuvecxuii yoap (I'Y); xonoonas mawuna
(XM),; 6030yxooxaadumens, meniousoaupyrowue ouagpazmsl;, OMeNIEHHbIN XAAOOHOCUMENb,
OXNAANCOEHHDVIL  XNAOOHOCUmMENb;,  MPYOONPOBOObL  8bICOKO20 OABACHUS, MPYOONPOBOO0bl HUZK020
oasneHus

Ipo6aema. [lpu 3aMeHe TEIUIOOOMEHHHMKA BBICOKOTO JIABJICHHUS Ha THIPOPACIIPEIEIHUTENH
BO3HHKAET BOIPOC YIPaBJICHHs THIpopacrpenenuresieM. B crarbe TpHUBe/ieHa METOANKa padOThI
THIPOPACTIPEICTUTENS, KOTopas Tpeajgaractcs i paboThl B CUCTEME KOHIWIIMOHHUPOBAHUS
PYAHUYHOTO BO3/IyXa.

Ananu3 nyosuxamuii. CotpynHuku  IIpuaHENpOBCKON  TrOCymapCTBEHHOW — aKageMHUH
CTPOUTENILCTBA U aPXUTEKTYpPhl UMEIOT Oojice 20 aBTOPCKUX CBUACTEILCTB M MATCHTOB Y KpaWHbI Ha
THOpopacrpenenurend. B atoll  cTathe  mpeanaraetcs — Ooniee  yCOBEPIICHCTBOBAHHBIN
THJIPOPACIIPEICIUTENlh, KOTOPBIA OynerT paboTarh 0e3 THAPABIMYECKHX YAapOB B HOPMAILHOM
pexume.

Iean. B crathe npemnaraetcs MeToauka pabOThI yCTpocTBa (THapopacmpenenurens) Oe3
THIPABIMYECKUX YAapOB B CHCTEMAaX KOHIUIIMOHMPOBAHMSL.

OcHoBHOIT MaTepuan. VccienoBaHusi THApOyAapa Ha 3JICKTPUYECKOM CTOJIE TOKAa3alH, YTO
THUIPABIMUYCCKHUMU  yJapaMHd, BO3HHKAIOIIUMH TPH TMEPEKIOYCHHH TOTOKOB JKHUAKOCTH B
THAPOpPACIPENEINTENIE, MOKHO TEXHHYECKH YIpaBiasasTh. I 3TOrO  HYKHO  MM0m00paTh
THIPOPACIIPEAEINTENb, KOTOPBIM MO3BONMI OBl OCYIIECTBUTH MEICHHOE 3aKPBITHE 3alBIDKEK, MPU
KOTOPOM OBbI THAPOYIapbl HE BOZHUKAIN WM BEJIMYHHA UX Obla Obl HE 3HAUUTEIBHOM.

PesunoBbie  [2] MeMOpaHbl  Cl€IyeT 3aMEHHWTh IMOJBHYKHBIMH  TEIUIOU30JUPYHOIIUMU
nuadparmMamMu, TepPMETHYHBIE €MKOCTH — JOCTATOYHO UIMHHBIMH TPyOONPOBOJAMH M KOJHYECTBO
TPYO HY)KHO YBEIMUYHUTH (110 IICCTH).

15
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I'paduiku pabOTHI 3TOTO YCTPOMCTBA IPUBEACHBI HIKE.

IloBbiieHre naBiaCHUS OpU TUIPOYAAPE 3aBUCUT OT XapaKTepa H3MEHEHUS CONPOTUBICHUS
3aIBIKKA U 3((EKTUBHOE CPEACTBO CMSTUCHUS JCUCTBUS THAPOYIapa 3aBUCHT OT MOJ00pa TaKOro
BPEMEHH 3aKpPhITHA 33 JBUKKH, IPH KOTOPOM JaBJICHHE HE MPEBBICUT JOITYCTHUMOTO.

[loBbimieHre [naBieHWS TMPH THAPABIMYECKOM yJaape 3aBUCHUT OT XapakTepa HW3MEHEHUs
compotuBneHust 3anBmxkku. CrienoBarenbHO, S((EKTHBHBIM CPEICTBOM CMSTYCHUS JICHCTBUS
TUAPABIMYECKOTO yaapa SBISETCS TOA00pP TAaKOTO 3aKOHA 3aKPBITUS 3aIBIKKH, TPH KOTOPOM
JaBJICHUE HE ITPEBBICUT JOIIYCTUMOTIO.

[ToBeimenne napneHust OyIeT TEM MEHbIIIE, YEM MEHBIIE TIOTEPSHHAS CKOPOCTh B TPyOOIIPOBOIE.
Uem MeJUIeHHEE 3aKphIBACTCS 3aBHKKA, T. €. yeM (a3a yjaapa 7 MEHBIIIe BPEMEHH ITOJIHOTO 3aKPBITUS

3aBIKKU U3, TEM MEHbIIIE, COTIACHO AO‘/ D=T/ tg; OyIeT U3MEHEHUE CTEIEHN OTKPBITHSI 3aIBHKKH

AO‘/ [ B TeueHHE KaKI0U (a3bl.

[Ipu 3TOM MeHbIle OyAeT M3MEHSAThCS U KO3(D(UIMEHT CONpOTHBICHUS 3aJBMXKKH &3, U, B
COOTBETCTBHUH C BHIPAKCHUEM

: D)

2
2

P.+AP =pA-Yp+3E+E)

CKOPOCTb 4 TIDH JIaHHO# CTemeHH OTKphITHs &/ p- Cornacro ypasuenuto AP = pC, (v — 1),
9TO MPHUBOJIUT K MEHBIIIEMY IOBBIIICHUIO AaBiieHus AP B koHIe Kaxkoi (has3bl yaapa. [loaToMy omgHOMR
M3 CYIIECTBEHHBIX MEp 1O MPEeIOTBPAIICHUIO BPETHOTO BIMSHUS THAPABIMYECKOTO yAapa SBISETCS
MEJICHHOE 3aKPBITUE 3aJIBUXKEK, YTO 00SCIICUNBACTCS UX KOHCTPYKIUEH, PAaBUIIAMH IKCILTyaTallly,
ABTOMATUYECKUM 3aKPHITHEM B TCUCHUE 33IaHHOTO BPEMEHH.

Ha pucynke 1, @ mokazaHna nmepuoaudeckast mojaada, KOTopasi OCymiecTBiseTcs: B npeaenax ot 0 1o
w, m-27w;, 2n-3n; 3n-4w; 4n-57, TO €CTh B MOMEHTHI, KOT/Ia TIOJTYBOJIHEI UMEIOT TIOJIOXKUTEIBHBIA 3HAK.
3neck rpaduyecku moka3aHa paboTa TUAPOPACHPEACIUTENSS C IBYMS IJTMHHBIMH TE€PMETHUYHBIMHU
€MKOCTSIMM, U3 KOTOPBIX OJHA €MKOCTh IOJAaeT XJIaJOHOCHTEIh OT XM Ha BO3AyXO0OXJaIuTellb, a
BTOpas oT Bo3ayxooxianutens Ha XM. Takas pabota I'P Oyaet mopruansHas ¢ mepepeIiBaMH MOAAYH
XJIaJIOHOCUTENS. Ha OTpadaThiBaeMblii Topu3oHT. [Ipu Takoii padore cucteMa OyaeT (yHKIIMOHUPOBATh
He 2 (HEeKTHBHO.

Jlnst yMEHBIIICHUS TIePEPHIBOB Pa0OThl TEPMETUYHBIX EMKOCTEH OBLIO J00aBJICHO €IIe M0 OJXHOMH
E€MKOCTH, KOTOpBIE Temeph padoTaiu 1Mo ABE B KakaoM HampasiieHuu. [lo rpaduky pucyHok 1, 6
BUJIHO, YTO OYyT HEOOJNBIIIHE OCTAHOBKH B KOHEUHBIX TOUKAX, TO €CTh (1, 27T, 31, 47, 57) KpaTHBIX 7.

s Toro uToOBI cucTeMa paboranga 0e3 OCTAaHOBOK, IIPH IOMaYe XJIAMOHOCHUTENS IMpeaiaracTcs
MPUHATH MHHAMAJTBHOE KOJTHMYECTBO €MKOCTEH — IIECTh, TPU U3 KOTOPHIX OymyT paboTaTh Ha MOJaaqy
XJIAJJOHOCUTENS Ha OTpabaThIBACMbIN TOPU30HT, & TPH — BO3BpaIlaTh OTEIUICHHBIH XJIaIOHOCUTENh Ha
XM (puc. 1, 6). B [1] npu ko3dduimrenTe MecTHOro conpoTuBieHus 3aapwkku & = 0,46, moiaHoe
3aKPBITHE 3aBIKKH OCYIIeCTBIIsAEeTCS 3a 15 ¢. [Ipu CKOpoCTH IBMKEHHUS BOBI, paBHOH 1 M/C, mOTepu
Hamopa B 3aJBWKKe mo pacdyeram coctaBst 0,025 m. Tepmousonmpyromas memMOpaHa MPOXOIUT
paccTosiHue, paBHOE JUTMHE TePMETHYHONW €MKOCTH, B OJHY CTOPOHY 3a OAHY MHUHYTY. OTKpEITHE
3aIBMKKU OynmeT mimutcst 15 ¢, 3akpeiTie — 15 ¢ u paboTa Ha MOTHOCTHIO OTKPHITYIO 3aIBIKKY 30 ¢ —
nepuoa OyJeT OHa MUHYTA.
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Puc. 1. Conpsoicenue pabomul cepmemuynvlx eMKoCcmell npu pacnpeoeneHu IcUoKocmu

VuuThIBas Bce 9TO M MPEIUIAraeTcs cXxema ruapopacnpeneaurens (puc. 2).
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Puc. 2. I'uopopacnpedenumens 6 uoe cepmemuinvix emMKocmeti ¢ NOOBUNCHbIMU
MENTOUFOTUPYIOWUMU OUAPPazmamu

3TOT ruApopacnpeeTuTeNb MO3BOISET YBEIHYUTh HAJIS)KHOCTh PabOTHI CHCTEMBI U YMEHBIIIHTh
3aTpaThl SHEPTUH.

Ha pucynke 2 mokaszaH ruipopacnupelnesinTesb, KOTOPbIA COCTOMT M3 AJMHHBIX T€PMETHYHBIX
emkocreit 1, 1', 1", 2, 2", 2". Bayrpu ['E HaxoIsTCsl TEIIIOM30IMPYIOIIKE THadparMel Ha JIbDKHHAX 15,
15', 15", 16, 16', 16", xoTOophIe TepeMeNIaloT XJIaJOHOCUTEIh, B OJJHY CTOPOHY — OXJIAXKJICHHBIN, a B
Ipyrylo — otereHHb. I'P uMeer 3amBmkku ¢ snekrpudeckum mnpusoxom 3, 3', 3"-10, 10, 10",
KOTOpbIE OTKPBIBAIOTCS WIIM 3aKPBIBAIOTCS TIPU TTOMOIIH MYJIETa YIIPaBICHHS.
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Cucrema mMeeT Tojaroniue TpyOOIpOBOALI BhICOKOTO maBieHHs 11, 12, a Taxxke momaromiue
TpyOOnpoBOABI HU3KOTO NaBieHus 13 u 14.

Ha mepBom stame. B I'P mo moparomemy TpyOompoBomy BeicOKoro naBieHust 11 momaercs
OXJIQXK/ICHHBIM XJIAZIOHOCUTENIb B I€pPMETHYHbIE €MKOCTH | M 2 mpH 3TOM MEAJCHHO HAa4YMHAIOT
OTKPBIBAThCS 3aABKKA 3, 7 u 6, 10, oxJaXIeHHBIH xnamoHocuTens moctynaeT B I'E, mepemeras
Teronzonupytomue nuadparmer 15 u 16 u TeM caMbIM BBITECHSISI OTEIUICHHBIH XJIaJIOHOCHTENb B
00paTHBIN TPyOOTIPOBOA BEICOKOTO NaBiicHUs 12 Ha oxnaxkmeHue B XM. Uepes ompeneneHHoe BpeMs
MEJUICHHO HAYMHAIOT OTKPHIBAThCA 3amBwkkd 3', 7' m 6', 10' m HOBas MOPIUS OXJIAKIESHHOTO
XJIAJOHOCHUTENSI M3 MOAAIOUIET0 TPyOONpOBOAa BBHICOKOTO NaBiieHHA 11 momaeT B cleayromylo mapy
I'E 1', 2' oxnaxkaeHHBIH XJIaZOHOCUTENb U, TepeMelas Teronsonupytomue auadparmer 15' u 16",
BBITECHSIET OTEIUICHHBIN XJIaMOHOCHUTEIh dYepe3 3amBmwkku 6" u 10' B oOpaTHBIN TpyOOMpoOBOT
BBICOKOTO JaBieHus 12 Ha oxnaxaenue B XM. CpaOarbiBaer cuctema u TpeThs nmapa ['E BcTynaer B
paboty; oTkpbIBatoTcs 3aABkkH 3", 7" u 6", 8" u ¢ moamaromero TpyoonpoBoAa BEICOKOTO AABICHUS
11 oxmaxaennslii xmamonocutens 3amonuser ['E 1", 2" u mpu 3TOM TEIUIOM3OJIHPYIOLUIUMHU
nuadparmMamMu 15" u 16" BBITECHSACT OTCIUICHHBIM XJIaJJOHOCUTEIL 4depe3 3aaBkku 6" um 10" B
o0OpaTHBIN TpyOONpoBOA BbICOKOro namieHHs 12 Ha oxnaxkaeHue B XM. Takum oGpaszom, Bpems
OTKPBITHSI 33JIBUXKEK COCTaBJISET 15 ¢, pabounii X0 TeIIOM30IUpYoIIel aruadparMbl MPHU MOJTHOCTHIO
OTKPBITHIX 3aABIKKaX — 30 ¢ U 3akpeITHE 3aIBIKEK— 15 C.

Bropoii 3Ttan. B Havane BTOoporo 3tama Bce Teruionsonupytomue nuadparmer 15, 15, 15", 16,
16', 16" HaxomsTcs B IpaBOM KpalHEM IMOJOXKEHUM FEPMETHUYHBIX eMKocTed, a ['E 3amonHeHbl
OXJIaXKJIEHHBIM XJIafioHocuTeneM. [lo oOpaTHOMY TpyOONpoBOMYy HHU3KOTO NaBieHUs 14 OTersIeHHBIH
xnagoHocutenb nojaercs B ['E 1, 2 uepes oTKpbIBaromuecs 3aBUKKH 5, 7 ¥ IpH IOMOIIH guadparm
15, 16 BeDKMMaeT OXJaKICHHBIN XIJIAJOHOCHTENh 4Yepe3 OTKPBIBAIOIINecs 3aiBIKKU 4, 8 W 1O
NoJjaroneMy TpyOOIpoBOy HU3KOTO AaBleHUs 13 momaeTcs XJIaJIOHOCHTENb B BO3IYXOOXJIaIUTENH.
Uepes ompeneiacHHOE BpeMsl HAYMHAIOT OTKPHIBAThbCA 3aaBWXKKU 5', 9' m 4', §8' u mpu momoiu
tertonsonupytonmx auadparm 15, 16' uepe3 3ammxku 4, §' BBDKHMAaeTCS OXJIAXKIESHHBIN
XJIAZOHOCHUTEINb 0 HOAAIOLIEMY TPyOOIIPOBOLY HU3KOTO JaBiieHHs 13 B BO3AyXOOXJIaAUTEIH.

CpalaTbIBatOT KOHTAKThl Ha IMyJbTE YNpaBieHHS, TOAAETCS CUTHAN Ha OTKPHITHE 3aJBUKEK U
OTKpbIBatoTCs 3aaBrkku 5", 9" u 4", 8" cnenyromeit maper ['E 1 oTereHHBIH XJIaJOHOCHTENh W3
oOpaTHOTO TPyOONPOBOMAa HU3KOTO AaBlieHHs 14, dyepe3 OTKphIBaromIvecs 3aABKku 5" u 9" mpu
MIOMOIIM TETIOU30JUpYyoMMX auadparm 15", 16" BbITECHSET OXJIAXKICHHBIH XJIaJOHOCUTENh Yepe3
OoTKphIBatomuecs 3aaBmxkku 4", 8" B mojmaromuii TpyOOmpoBOA HM3KOTO JAaBieHus 13 Ha
BO3AyXxooxianuTeny. JnadparMel OBIXKYTCS B JIEBOE INOJOXKEHHE, HE NOWIS MO KOHIA, HAYMHAIOT
MOOYEpPEAHO 3aKphIBAThCS 3aABMKKH, |'E 3amOIHEHBI OTEMJIEHHBIM XJIAJOHOCUTEIEM M Ha 3TOM
BTOPOM 3Tan 3aKaHUYNBaETCs.

Uucino nepexitoueHui 3aIBIKEK COCTABIISICT ONMH-IBA Pa3a B MUHYTY.

TexHnueckuil 3G ¢eKT 3aKI09aeTcss B TOM, YTO THIPABINYECKUE YAAphl YCTPAHSIIOTCS, CUCTEMa
CKPB cranoButcs mnpoiie u Hajie:KHee.

ITorpeburensckmii dpdPekT — CMEeTHas CTOMMOCTh CHCTEMBI YMEHBINASTCS BCIEACTBHE e¢
YIPOLICHUS,, AMAMETPhl allapaToB U TPyOOIPOBOMOB YMEHBINAIOTCS, YTO TAKXe IPUBOIUT K
YMEHBIIEHUIO0 CMETHON CTOMMOCTH yCTPOWCTBA.

Metoauka pacdera HA/Ie’KHOCTH paéoTsI YCOBEpPIIEHCTBOBAHHOWCHCTEMBI
KOHIMIMOHMPOBAHMSI PYAHUYHOrO0 BO3AyXa IpPH Mepeaade XxjaaaoHocutenasa. HanexxHocTsb
KOMOMHALIMU 3JIEMEHTOB, KOTOPOH SBIISETCS [aHHAs CUCTEMA, ONPEAEISIETCS B 3aBUCUMOCTH OT
Ha/IeKHOCTU €€ JJIEMEHTOB C Y4YEeTOM HX BJIMAHUS Ha (QPYHKIHMOHMPOBaHHE cUCTeMbl. HanexxHocTh
CHCTEMBI 3aBUCHUT OT YHCJIa JIEMEHTOB, UX POJIN U THIIA B3AUMHOT'O COCMHEHUS.

Cucrema CKPB cocTOMT M3 OCHOBHBIX JJIEMEHTOB, OTKa3 JIFOOOIO 3JIEMEHTA BBI3BIBAET OTKAa3
cuctemMbl. KakIIplli U3 3JIEMEHTOB TaKOW CHCTEMBI HaXOIHMTCS WIHM B pabOTOCIOCOOHOM COCTOSTHHHY,
WIH B COCTOSHUU O0TKa3za. COCTOSIHHE OTAEIBHBIX JIEMEHTOB PACCMAaTPUBAEM HE3ABHUCHMO OT JAPYTHX
JJIEMEHTOB.

JlaHHasi cucTeMa HaXOAWUTCS B COCTOSIHUM «C IOCIENI0BATENBHBIM MOAKIIOYEHHUEM», TOITOMY
BEPOSITHOCTH OTHOBPEMEHHOT'0 NPEObIBaHMS BCEX YUACTKOB CUCTEMBI B pa00TOCTIOCOOHOM COCTOSIHUU
paBHa IIPOU3BEICHUIO BEPOATHOCTEM MCIPABHOIO COCTOSHMS BCEX 3JIEMEHTOB. PaccMaTpuBaemas
KOMOWHAIIMS DJIEMEHTOB MOJKET OBITh OTHECEHa K CHCTEME IOCIEOBaTENbHOTO COEAWHEHUS |
XapaKTepU3yeTcsl HATMYMEM EAMHCTBEHHOIO MyTH OT HavyaJlbHOM 10 KOHEYHON TOUKU CHCTEMBI.

Takum 00pa3oM, MMeeTcs 3aMKHYyTash CHUCTEMa, IJie XJIaJIOHOCHUTENh MPOXOJUT €AMHCTBEHHBIM
myTeM oT XM 10 BO3yX0O0XIaAUTEIs.
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OI[HI/IM M3 IOKa3aTeleH HagCXKHOCTH 3JIEMEHTOB U CHUCTCMBbI P(t) = e‘7‘t ABJIACTCA BECPOATHOCTDH

0e30TKa3HOM PabOTHI 32 ONPE/ICIICHHBIN TIEPUO/I.
Ecmm At < 1, 10 cuctema siBnsieTcsl BBICOKOHAAEKHOM. [Ipm Manbix 3Ha4YeHHMSX Af BhIpaKEHHE
BEPOSTHOCTH OE30TKA3HOU PabOTHI MOKET OBITH PA3JIOKEHO B PSJIL.

P(6) = 1— At + (1t/5)2. )
IMpu 3HaueHusx Ud <K 1 MOKHO OTPaHHYUTHCS MEPBBIMHU JIBYMsI YWIEHAMH, TO €CTh
P(t) =1-At. (3)
Bripaxkas P(t) uepes HHTEHCHBHOCTE OTKa30B, OyIeM UMETh.
P()=e—tYlh, 2 =e 4)

r/ie A — MHTEHCUBHOCTH OTKa30B CUCTEMEI.

[Ipu aHanmm3e cTaTUUECKUX JAHHBIX 00 OTKa3aX OTJCIBHBIX HIIEMEHTOB, COCTABIISIONINX CUCTEMY,
MO>XHO YCTaHOBHTD, UTO A JICXKHUT B OIPEACIICHHBIX Mpeaeiax, KoJeoIsach OT Ayin IO Amax-

00603HaYNUM BEPOSTHOCTH pabOTOCIIOCOOHOTO COCTOSIHUS BCex aaeMmenToB P(t) 3a Bpems t uepes P
Y BEpOSATHOCTh OTKa3a cucTeMbl uepe3 D, Toraa:

F=[le12= [Tc1(1=2)u D=I-F = 1= [fiey 2y = 1=[Tiey (1-7,). (®)

[Ipu ogHOTHIHEIX nteMeHTax F =A;juD =1-1,;.

BeiBoanbl. 1. [Ipy npuMeHeHn: TIpeIaraeMoro THAPOPACIIPEISITUTENS B CHCTEME pacpeesieHIs
XJIAJIOHOCUTENS] CUCTEMbI KOHIUIIMOHUPOBAHUSI Py THUYHOTO BO3AyXa MIAXT YKOHOMUS TEIUIOTHI OyneT
coctaBisTh npuMepHo 30 — 40 %.

2. Ilpn ncnonap30BaHUM MPEJIaraeMoTo THIPOPACTIPENEIUTENS B CUCTEMaX KOHIUIIMOHNPOBAHIS
PYAHUYHOTO BO3JyXa IAXT TEXHHYCCKHUH d(PPEKT 3aKII0YAETCS B TOM, YTO THAPABIUYECKUE YAaphl
YCTPaAHSIOTCS, CUCTEMa KOHAUIIMOHUPOBAHKS PYJHIUYHOTO BO3/TyXa CTAHOBUTCS MPOIIIE U HalI&XKHEE.

3. IIpu BBIOOPE THAPOPACTIPEACIIUTENIS, €r0 YCTPONCTBA M KOHCTPYKIIMU ObLI MPOU3BEIEH PacuéT
Ha HaJEKHOCTh €ro PadOThI, BHIOJHEHBI IPApUKH COTPSHKEHUS QYHKIMOHUPOBAHUS €MKOCTEH TpH
pacnpeneneHud  KUAKOCTH (CM. puc. 1) W TPUHATO HUCHOJIH30BAHHME IIIECTH EMKOCTEW, TpH U3
KOTOPBIX MPUHUMAIOT XJIAJIOHOCUTENh C TOBEPXHOCTH IIAXThl OT XOJOAWJIBLHOW MAIMHEI, a TPH
MOJIAI0T €r0 Ha OXJIAKJICHHE BO3AyXa B 3a00W Ha Bo3ayxooxiamuTenu. Cucrema OynaeT paboTath 0e3
TUIPABIMYECKUX yIapPOB.

4. Ilpu 3ameHe TeIwI00OOMEHHHKA BBICOKOTO MABICHUS Ha THIPOPACIPENEIUTENh O0mmas
SKOHOMHUS AJICKTPOSHEPTHMU 10 MPHUBEAEHHBIM 3aTpaTaM COCTABJIACT CBBIIIC IOJIYTOpa MHJLIHOHA
TPUBEH B 0] 110 OJTHOM IaXTe C MPUMEHEHUEM OJTHOM XOJOANIBHON MallluHBI.
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SUMMARY

Problem. In case high pressure heat exchanger is replaced by hydrodistributor the question of its
running arises. The article proposes the method of hydrodistributor running proposed for utilization in
the mine air conditioning system.

Literature review. Research workers of the Prydniprovs’ka State Academy of Civil Engineering
and Architecture possess more than 20 author’s patents issued by the state of Ukraine for
hydrodistributors. However, this article proposes a more updated hydrodistributor functioning without
hydraulic impacts in normal conditions.

Aim. The article proposes the method of a device (hydrodistributor) operating without hydraulic
impacts in air conditioning systems.

The investigation of hydraulic impact using electric model showed that hydraulic impacts that
occur as a result of switching fluid currents in hydrodistributor can be technically controlled. In order
to perform such control it is necessary to select hydraulic distributor that would allow to perform slow
valve lock which would result in weak hydraulic impacts or would prevent them from occurrence.
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Rubber [2] membranes should be replaced with movable insulating diaphragm whereas sealed
tanks should be replaced with rather long pipelines with the amount of pipes increased up to six.

Operating schedule of this device is given in Picture 1. Pressure increase during hydraulic impact
depends on the type of valve resistance fluctuation and is an effective tool used to soften hydraulic
impact that depends on the selection of such valve closure time where the pressure does not exceed the
acceptable level. The less the speed loss in the pipeline is, the smaller the pressure increase will be.
The lower the speed of valve closure is, in other words, the shorter impact T phase is comparing to the
time of full closure of the valve ts, the less the change in the valve closure degree would be according
to 4o/ D = T/ t3 during each 4a / D phase. To ensure ongoing operation of the system during cold
bearer supply it is proposed to accept a minimum amount of 6 tanks, three of which will function as a
cold bearer supplier supplied to the processed horizon and the other three will return defrosted cold
bearer to refrigerating machine (Picture 1b). In [1] with the coefficient of local valve resistance &
=0,46 full closure of the valve is performed within 15 sec. With water velocity that equals to 1meter
per second head loss in the valve are calculated to be 0,025 m. Insulating membrane covers the
distance equal to the length of sealed tank one way per minute. Opening of the valve is performed
within 15 seconds, closure will be performed within 15 seconds and the work for the fully closed valve
will be performed within 30 seconds — the period will be 1 minute.

Reliability of the elements combination that the present system represents is determined
depending on the reliability of each its element taking into consideration their effect on the system
operation. Reliability of the system depends on its elements, their role and the type of reciprocal
junction.

Conclusion. 1. The economy of heat during the application of the proposed hydraulic distributor
in the system of cold bearer of mine air conditioning system distribution will make approximately
30 — 40%.

2. With the application of proposed hydraulic distributor in the mine air conditioning system the
technical effect lies in the fact that hydraulic impacts are eliminated, mine air conditioning system
becomes simplified and more reliable.

3. In the process of choosing hydraulic distributor, its design and structure, the calculation of its
performance reliability, graph illustrating conjugation of tanks functioning during liquid distribution
(see Pic.1) was performed as well as utilization of total six tanks was decided. Three of them will
accept cold bearer from the refrigerator situated at mine’s surface and the other three supply it to
cooling in the bottomhole directly to air-cooling units. The system will function without hydraulic
impacts.

4. In case high pressure heat exchanger is replaced by hydraulic distributor, total electricity
economy according to the given costs will be more than UAH 1,5 million per year for one mine with
the utilization of one air-cooling unit.
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VIK 65.012.8.628
MO/IEJIb PACUETA SKBUBAJIEHTHOT'O YPOBHSI 3BYKA OT JABHKYLIETOCSI
HOTOKA ABTOMOBHJIBHOT'O TPAHCIIOPTA

0. U. 3axapos, k. m. n., npog., E. C. Kapuayx, acn.

Knroueeswvle cnoea: mpancnopmuuiil NOMOK, MEMOOUKA ONPeOeieHUsi WLYMOBOL XApaKMePUCMUKU,
9KBUBANEHMHDBIU YPOBEHb 36VKd, PACYEMHAS MOOETb

IlocTanoBka npo6aembl. CoBpeMeHHBIE IITyMO3ANIUTHRIE MEPOTIPUATHS YCTPAUBAIOT, TPUHUMAS
BO BHHMaHHWE XapaKTEPHCTUKH IMOTOKAa TPAHCIIOPTA, MPOM3BOAMMOTO OKoio 45 ner Hazan. [laHHBII
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