Ne 6 uepBenn 2014

2. Simulation of temperature control indicates that temperature variation does not exceed the
value of 89 °C to 91 ° C.
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METOJIUKA PABOTBI YCTPOUCTBA, ®YHKIIMOHUPYIOIIEI'O BE3
I'NAPABJIMYECKHUX YJIAPOB B CUCTEMAX KOHANIIUMOHNPOBAHUSA

@. A. Kopcyn, k. m. H.

Knioueevie cnosa: cuopopacnpedenumens (I'P); euopasnuveckuii yoap (I'V); xonoonas mawiuna
(XM); 6o030yxooxnadumens, meniouzonupylowue Ooua@ppazmvl; OMeniéHHbIL XAA0OHOCUMEND,
OXNANCOEHHBIL  XA0OHOCUmMENb,  MPYOONPOBOObL  BbICOKO20 OABAeHUs;, MPYOONPOB00bl HU3KO20
oasnenus

Mpobuaema. [lpu 3ameHe TeIOOOMEHHHMKAa BBICOKOTO JAaBICHUS Ha THIPOPACHpeACIHTENb
BO3HHMKAET BONPOC YNpaBJICHHUS THApOpacupeaeinTesieM. B cTatbe mpeanaraetcs MeToOuKa paboThl
THApOpaclpeeuTeNs, KOoTopas TNpeasaraercs g paboTel B CHUCTEME KOHIUIIMOHUPOBAHHUS
PYIHHYHOTO BO3yXa.

Anamm3  nyOuukammid. CotpynHuku  [IpuaHenmpoBCKoM — rocyJapCTBEHHOW — aKaJeMHU
CTPOUTENBCTBA U APXUTEKTYPhbl UMEIOT Oosiee 20 aBTOPCKUX CBHUICTEIBCTB U MATEHTOB YKPAaWHBI Ha
rugpopacnpenenutend. Ho B 3Toil  crathe mpemmaraercss 0Ooliee  YCOBEPIIECHCTBOBAHHBIN
THIIpOpaCIpeieNnTeNlb, KOTOPBIA OyaeT paboTarh 0e3 THUAPABIMYECKUX YAApOB B HOPMalbHOM
pexKuMe.

Heas. B cratbe mnpemymaraeTcs MeToauka paboOTBl YCTpoWcTBa (THApOpACIpEeITUTENs)
paboratomiero 6e3 TUAPaBINYECKUX yIAPOB B CUCTEMaX KOHAMLMOHUPOBAHUSI.

OcHoBHoOli MaTepuaJ. VccrnenoBaHus Tuapoyaapa Ha B3JIEKTPHYECKOM CTOJIE IOKas3alld, YTO
THIPAaBIMYECKUMU yAapaMy, BO3HHUKAIOIUMHM IPU MEPEKIIOYEHHH IOTOKOB JKUAKOCTH B
THIpOpaclpeienuTeie  MOKHO TEXHHYECKM yHpaBmaTb. Mg 3TOro HyKHO momoOpath
THIPOpACTIPEIeNUTENb, KOTOPBIH MO3BOJIMI Obl OCYIIECTBUTh MEAJICHHOE 3aKPBITHE 3a/IBUKEK, NPHU
KOTOPOM OBl THAPOYIaphl HE BO3HUKAIN WM BEJINYMHA UX ObL1a Obl HE 3HAYUTEIHHOM.

PesunoBele [2] MeMOpaHbl ciexyeT 3aMEHUTh MOJBIKHBIMH  TEIJIOW30JHPYIOIIUMHU
nuadparMaMiy, repMETHYHBIE €eMKOCTH TOCTATOYHO AJMHHBIMU TPYOONPOBOAAMH U KOJIUYECTBO TPYO
HY>KHO YBEJIIMYHTD (IO IECTH).

I'paduku paboThI 3TOTO yCTPONWCTBA PUBEICHBI HIXKE.

[oBplieHMe naBieHHUsT TPU THAPOYAApPE 3aBHCUT OT XapakTepa W3MEHEHHUS COIPOTHBIICHUS
3aBIKKU U 3P ()EKTUBHBIM CPEACTBOM CMSTYEHUS AEHCTBUS THAPOYAApa 3aBUCUT OT MOAO0Pa TAKOT0
BPEMEHHU 3aKPBITHS 3aBIKKHU, IPH KOTOPOM JAaBJICHUE HE IPEBBICUT Oy CTUMOTO.

[oBplieHWe HaBleHUST TpPU TUAPABIMYECKOM yAape 3aBUCHT OT XapakTepa H3MEHEeHUs
COIIPOTHBICHUS 3aIBWKKH. CremoBaTtenbHO, 3(PQEKTUBHBIM CPEICTBOM CMSTYCHUS JOEHCTBUS
THJIPAaBIMYECKOTO yJapa SBIAETCS MOAOOP TAKOIO 3aKOHA 3aKPBITHS 3aJBMUXKKH, IIPU KOTOPOM
JTABJICHUE HE MPEBBICUT JIOMTYCTHUMOTO.

[NoBrlieHue naBneHus OyJeT TeM MEHBIIE, YeM MEHbLIE MOTEPSIHHAS CKOPOCTh B TPYOOIPOBOE.
UeMm MelsIeHHEE 3aKphIBACTCS 3a/IBUKKa, T.€. 4eM (paza ynapa T MeHbIIe BpeMEHH TOIHOTO 3aKPBITHS

3aIBIDKKU t; TEM MEHBINE, COTIacHO Ao‘/D=T/t3; OymeT M3MEHEHHE CTEIIEHW OTKPBITHS 3aIBUKKH

AO‘/ D B TEUeHHe KakoH Dasbl.
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[Ipu >TOM MeEHbIIEe OyAeT U3MEHSTHCS M KOA(PQPUIMEHT CONPOTHBICHHS 3aJIBUXKKH 3, H, B
COOTBETCTBUHU C BBIPAKEHUEM

— (1)
CKOpOCTH npu ILaHHOﬁ CTCIICHU OTKPBITHUA . Cormacuo YPaBHCHUIO

, OTO TPUBOAMUT K MEHBIIEMY IOBBIICHUIO JaBjieHUs AP B KOHIE KaxXI0H
(da3pr ynapa. [lo3ToMy OAHON W3 CYIIECTBEHHBIX MEp IO NPEJOTBPAICHUIO BPEIHOTO BIMSHHS
THIPABIMYECKOTO ylapa SBISIETCS MENJICHHOE 3aKpbITHE 3aJBH)KEK, 4YTO 00ecrednBaeTcss WX
KOHCTPYKITEW, MpaBWIaMH OJKCIUTyaTallid, aBTOMAaTHYECKHM 3aKpbITHEM B TEYCHHE 33JaHHOTO
BpPEMEHH.

Ha pucynke 1,a mokazana nepuoaudeckas mojaaya, KOTopas OCyIlIecTBIseTcs B mpeaenax ot 0 1o
w; m-27; 2n-3n; 3n-4n; 4n-57T TO €CTh B MOMEHTHI, KOT/a MOJIYBOJHBI UMEIOT TMOJIOKUTEIIbHBIA 3HaK.
3necy rpaduuecku MokazaHa padoTa TUAPOPACHPEACITUTEN C JABYMS JUIMHHBIMH T€PMETHYHBIMH
E€MKOCTSIMU, U3 KOTOPBIX OJIHA €MKOCTh MOJAaeT XJAJAOHOCHUTENb OT XM Ha BO3IyXOOXJAJAHUTENb, a
BTOpas oT Bo3ayxooxmamutens Ha XM. Takas padora I'P OyneTr noprmanbHasi ¢ mepepbIBaMu MOIa4YH
XJTAIOHOCHUTENST Ha oTpadarhiBaeMbIii TOpu30HT. [Ipm Takoii paboTe cmcrema Oymer paboTaTh He
3G PEKTHBHO.

Jis yMeHbIIeHHsI TTepephIBOB PadOTHI TepPMETUYHBIX eMKOCTel OBUTO T00aBIEHO elie Mo OJHOM
€MKOCTH, KOTOpBIC Teleph paboTamu Mo JBE B KakaoM Hampaeienuu. Ilo rpaduky pucyHok 1,0
BHJTHO, YTO OyayT HEOOIBIIINE OCTAHOBKU B KOHEYHBIX TOUKAX, TO €CTh (T, 27, 37, 47, S7T) KpaTHEIM T.

s Toro, 4roObI cucteMa paboTana 0€3 OCTAHOBOK MU IMOJAaYe XJIQJOHOCUTEIS MPEAIaraeTcs
MPUHATh MUHUMAJIBHOE KOJWYECTBO €MKOCTeW 6, TP W3 KOTOPHIX OyayT paboTaTh Ha MoAady
XJIAJJOHOCHUTEISI Ha OTpadaThIBACMbI TOPU30HT, @ TPU BO3BpAIAaTh OTCIUICHHBIA XJIaJOHOCUTEIbh Ha
XM (puc. 1, B). B [1] npu koddduimenTe MecTHOro COmpoTHBIEHUs 3aaBMKKu =0,46, momHoe
3aKpBITHE 3aJBUKKH ocymiecTBisieTcs 3a 15 c. [Ipu ckopocTr ABMXKEHUS BOIBI paBHOW 1M/c, moTepu
Hamopa B 3amBIKKe 1Mo pacderam coctaBar 0,025 m. TepMmomsommpyromas MeMOpaHa IpPOXOIUT
paccTosiHue, paBHOE JJIWHE TePMETHYHON E€MKOCTH, B OJIHY CTOPOHY 3a OAHY MHUHYTY. OTKpBITHE
3aJIBUKKHU OyaeT 15 cekyH, 3akpbITHe — 15 CeKyHI U paboTa Ha MOJHOCTHIO OTKPHITYIO 3aABHKKY 30
CeKyHJ — Tiepro OyJeT olHa MUHYTA.
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Puc. 1. Conpsoicenue pabomul cepmemuyHblx emMKOCmell npu pacnpeoenreHus HeuoKocmu
Y4uTBIBas BCE 3TO U MPEAJIAraeTcs CXeMa THAPOPACTIPEACTUTENS, MPUBEICHHAS HA PUCYHKE 2.

Puc. 2. Tuopopacnpedenumens 6 guoe cepmemuinbix eMKOCmell ¢ HOOGUNCHBIMU
meniouzoaUpyIowuMu ouappazmamu

OTOT THIPOpPACIIPENEITUTENb MTO3BOIISIET YBEIMIUTh HAZE)KHOCTD PA0OTHI CHCTEMBI M YMEHBIIUTH
3aTpaThl SHEPTHH.

Ha pucynke 2 mokazaH ruapopacipeeiIuTesb, KOTOPHId COCTOUT U3 AJUHHBIX TePMETHUHBIX
emkocrett 1, 1', 1", 2, 2', 2". Baytpu I'E HaxomsaTcs Temmon3onupyomue anadparMel Ha JbDKHHAX 15,
15', 15", 16, 16', 16", koTOpBIC TEPEMEIIAIOT XIaJOHOCHTENh, B OJHY — OXJIAXICHHBIN, a B IPYTYIO
CTOpOHY — OTCIUIeHHBIH. ['P mMeeT 3anBWXXKH C anekTpuyeckum mnpusogom 3, 3', 3"-10, 10", 10",
KOTOPBIE OTKPBIBAIOTCS WIIH 3aKPHIBAOTCS TIPH MIOMOIIIH ITYJIBTA YIIPABICHUS.

CucremMa mMeeT TOAaromie TPyOOIpoBOABl BRICOKOTO maBieHus 11, 12, a Tarke Iomaromine
TpyOOIIpOBOABI HU3KOTO fAaBneHus 13 u 14.

Ha mepBom 3tame. B I'P mo mopmatommemy tpyOompoBoay BeICOKOTO naBieHus 11 momaercs
OXJIAKICHHBIN XJIAJOHOCUTENh B TE€PMETHYHBIE €MKOCTH | W 2 TpW 3TOM MEUIEHHO HAYMHAIOT
OTKPBIBATHCS 3aABWXKKU 3, 7 1 6, 10, oxnakIeHHBIN xiamoHocuTens noctymnaeT B ['E, mepemernas
TEIUION30JIUpYolIe nquadparmMel 15 u 16 U TeM caMbIM BBITECHSISI OTCIUICHHBIH XJIAJJOHOCHTEIh B
o0OpaTHEI TPyOOIIPOBOI BBICOKOTO AaBieHus 12 Ha oxnaxkaenne B XM. Uepes omnpeeneHHOe BpeMs
MEIJICHHO HA4YMHAIOT OTKpBIBAThCA 3amBkku 3', 7' m 6', 10' m HOBas TOPIHSA OXJIaKICHHOTO
XJIJJOHOCHUTENSI U3 TOJAIOIIETO TPYOOIPOBOia BRICOKOTO JaBieHUs 11 mojaer B CIEAYIOIIYIO mapy
I'E 1', 2' oxnaxaeHHBII XJIaJOHOCUTENh W TepeMelias Teruion3onupyomnpe auadparmel 15' u 16/,
BBEITECHSIOT OTCIUICHHBIN XJIaZOHOCHTENb depe3 3amBimxkku 6" m 10' B oOpaTHBIM TpyOOIPOBOI
BBICOKOT'O JaBjicHus 12 Ha oxyaxaeHue B XM. CpabartbiBaeT cucteMa u Tpeths napa ['E BcTymaer B
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paboty; oTkpbIBatoTcs 3anBmwkku 3", 7" u 6", 8" u ¢ mogaromiero TpyoopoBoIa BEICOKOTO TaBIICHUS
11 oxnaxneHHell xnamoHocutens 3amonHser I'E 1", 2" u mpu 3TOM TEMIOM30IHMPYIOIIUMHU
muadpparmamu 15" u 16" BBITECHSET OTEIUIEHHBIM XJIAJJOHOCHTENh 4Yepe3 3aiaBmkku 6" m 10" B
0oOpaTHBI TPyOONPOBOA BBHICOKOTO aaBiieHus 12 Ha oxjaxknenne B XM. Takum oOpa3zom Bpemst
OTKPBITHS 33JBUKEK COCTaBIseT — 15 cekyHA, paOouyuil XOJ TEIUIOU30JUPYIONIeH auadparMel mpu
MOJTHOCTBIO OTKPHITHIX 3a7BMKKaX — 30 CEKYH/] M 3aKphITHE 3aBIKEK— 15 ceKyHI.

Btopoii 3Tan. B Havanme BTOporo sTama Bce TEINIOM3ONUpYomue amadparmer 15, 15, 15", 16,
16', 16" HaxomsATcs B IMpaBOM KpalHEM IMOJIOKEHHH TepMEeTHYHBIX emKocTed, a ['E 3amonHeHsI
OXJIAKACHHBIM XJamoHocuteneM. [lo oOpatHOMy TpyOOITpOBOAY HU3KOTO AaBleHUS 14 OTEIUICHHBIH
xJmamoHocHuTensb nomaercs B ['E 1,2 depe3 oTKphIBaronIuecs 3aaBKKH 5,7 W TIPH MTOMOIIU Aradparm
15,16 BBDKMMAaET OXJaKICHHBIN XIJIAJOHOCHUTENh Yepe3 OTKPHIBAIOIIMECS 3aIBHKKA 4, 8§ W TIO
MOJIAIONIEMY TPYOOIPOBOy HU3KOTO JaBJICHUs 13 mojaeTcs XJIaJOHOCHTEIbh B BO3JIYXOOXJIATUTEIIH.
UYepes ompeneneHHOE BpeMsl HaYMHAIOT OTKpbIBaThCA 3aaBukku S', 9' um 4', §' u nmpu momoiu
Terom3onupyomux anadgparm 15, 16' depes 3amBmwkku 4',.8' BBDKAMAaeTCS OXJIAXICHHBIN
XJIAJJOHOCHUTEJh I10 MOAAI0IIEMY TPYOOIIPOBOIY HU3KOTO JIABJICHUS 13 B BO3MYyXOOXJIAUTEIIH.

CpabaTpIBafOT KOHTAKTHl Ha MYJbTE YIPABICHUs, MMOJAETCS CHTHAI HA OTKPBHITHE 3aJBHXXKEK H
OTKpPBIBAIOTCS 3amBmkkm 5", 9" u 4", 8" cmemytomeit mapel I'E W oTeTUIeHHBIN XJIaAOHOCUTEND W3
obpatHOr0o TpPyOOMpPOBOAAa HU3KOrO AaBieHMs 14, depe3 OTKphIBAIONIUECS 3aABIKKU 5" u 9" mpu
MOMOIIY TEIUIOM30IUPYIOMHUX auadparM 15", 16" BBHITECHSIIOT OXJaKACHHBIH XJIaJOHOCUTENb Yepes
OTKpBIBalOIIHMECST 3aaBKku 4", 8" B momarommii TpyOONpoBOX HHU3KOTO mAaBieHus 13 Ha
BO3/yX00XJamuTend. JnapparMel OBIKYTCS B JIEBOE MOJOKEHUE, HE NOWIS MO KOHIA, HAYMHAIOT
MOOYEPEIHO 3aKPBIBATHCS 3aABUKKU, ['E 3amomHEHBI OTEIUVICHHBIM XJAJOHOCHUTENIIEM U Ha STOM
BTOPOW ATAIl 3aKaHINBACTCSL.

Uwrcno nepekIIoueHni 3aJBUKEK COCTABIISIET OJMH-[BA pa3a B MUHYTY.

Texuuyeckuid 3QPeKT 3aKI0UaeTCs B TOM, YTO THIPABIMYECKHE yIaphl YCTPAHSAIOTCS, CHCTEMa
CKPB cranoButc npoiie u HajieKHee.

ITorpeburensckuii 3hPeKT — cMeTHas CTOMMOCTH CHCTEMBl YMEHBINACTCS BCICACTBHH ¢
VIPOIIEHUS, NUaMETPhl almaparoB W TpPyOONPOBOIOB YMEHBIAIOTCS, YTO TaKXKE IPHUBOIUT K
YMEHBIUICHUIO CMETHOM CTOMMOCTH YCTPONCTBA.

MeToauka  pacdera HAIE:KHOCTH  paldoThl  YCOBEPLIEHCTBOBAHHOM CHUCTEMBI
KOHANLIMOHMPOBAHMS PYIHMYHOr0 BO3AyXa MNpH MNepegadyu XJagoHocuTeas. HanexHocTsb
KOMOHMHAIIUU JJIEMEHTOB, KOTOpPOH SBJSCTCS JaHHAs CUCTEMa, OMPEICNIACTCS B 3aBUCUMOCTH OT
HA/IKHOCTU €€ 3JIEMEHTOB C y4eTOM WX BIHMSHHAA Ha (DYHKIIMOHHWpOBaHWE cUCTeMbl. HanexHoCTh
CHCTEMBI 3aBUCHT OT YHCIIa 3JIEMEHTOB, UX POJIM M THUIIA B3aUMHOTO COSIIHEHHSI.

Cucrema CKPB cocTouT M3 OCHOBHBIX 3JIEMEHTOB, OTKa3 JIO0OTr0 3JIEMEHTA BBI3bIBACT OTKAa3
cucteMbl. Kaxxas 13 31ieMeHTOB TaKOM CHCTEMBI HAXOAWTCS WIH B pA0OTOCITIOCOOHOM COCTOSTHUU WITH
B COCTOSHUM 0TKa3a. COCTOSIHHE OTAEIBHBIX 3JIEMEHTOB PAcCMaTPHUBAaeM HE3aBHCHMBIMH OT APYTUX
3JIEMEHTOB.

JanHas cuctemMa HaXOAMUTCS B COCTOSHUU ''C MOCIENOBATEIbHBI MOAKIIOUYEHHEM', TOITOMY
BEPOSATHOCTH OJIHOBPEMEHHOTO MPEOBIBAHUS BCEX YYACTKOB CHCTEMBI B pA0OTOCIIOCOOHOM COCTOSTHHUH
paBHa TPOUM3BEACHHUIO BEPOSTHOCTEH WCIPABHOTO COCTOSHHUS BCEX JJIEMEHTOB. PaccmarpmBaemast
KOMOMHAIUST 3JIEMCHTOB MOXET OBITh OTHECEHAa K CHCTEME IOCICIOBATCIBLHOIO COCIUHCHHS H
XapaKTepu3yeTcsl HATMYUEM eIMHCTBEHHOTO IIyTH OT HaYaIbHOM 10 KOHEYHOH TOUYKH CHCTEMBI.

Takum oOpa3oM, WMeeTcs 3aMKHYTas CHCTeMa, T/I€ XJIaJOHOCHTENh MPOXOAHUT €IMHCTBEHHBIM
nyTeM oT XM 710 BO3yXO0XJIaIUTEIA.

OnHuM U3 okasaresneit Hae)KHOCTH 3JIEMEHTOB M CUCTEMBI

BEPOSATHOCTH 6€30TKa3HOI pabOTHI 3a ONpeIEeICHHBIN TepHO.
Ecmun M<l1, To cucrtema sBiseTcS BBICOKOHaACKHOH. IIpn Manblx 3Ha4eHUSX At BBIpaKCHHE
BEPOSTHOCTH OE30TKAa3HOW pabOTHI MOKET OBITH Pa3/IOKEHO B PSIII.

2

ITpu 3navenusax Y4 € 1 MOKHO OrpaHMYUTECS MEPBBIMHU JABYMS WIEHAMH, TO €CTb,

3)

Bripaxas P(t) uepe3 HHTEHCHBHOCTH OTKa30B, OyJeM UMETh
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rne A, — MHTEHCUBHOCTb OTKAa30B CHCTEMBI.

[Ipu aHanu3e cTaTHUECKUX JaHHBIX 00 OTKa3aX OTIENIBHBIX 3JIEMEHTOB, COCTABIISIOIIUX CUCTEMY,
MOYKHO YCTaHOBHTh, YTO A, JICIKHUT B OMPEACICHHBIX MPeJesiaX, KOICOIACh OT Apin A0 Amax-

O0603HauUM BEPOSTHOCTH pabOTOCIIOCOOHOTO COCTOSIHUS BCeX AyieMeHToB P(t) 3a Bpems t yepe3 P
Y BEpOSTHOCTH OTKa3a CHCcTeMBI uepe3 D, Torna:

F=TTo =TT (1-4) 1 D=1-F=1-[T= 4= 1-TT=, (1-4)  (5)

[Ipu ogHOTHIHEIX AmeMeHTax F=A; u D=1-)\;

BoiBoasl. 1. [Ipu npuMeHEeHNH MTPE/IaracMoro TUAPOPACHPEICIUTENS B CHCTEME PAaCTpeieTICHUS
XJIQJIOHOCHUTENSI CHCTEMBl KOHAWIMOHHPOBAHUS PYIJHUYHOTO BO3AyXa IIAXT, SKOHOMHS TEIUIOTHI
Oynet coctaBusaTh mpumepHo 30 — 40 %.

2. TIpu KCIIONB30BAHUY MPEATIAraeMOr0 THAPOPACTIPEACTUTENS B CUCTEMaX KOHIUIIMOHUPOBAHUS
PYIHHYHOTO BO3JyXa LIAXT, TEXHHYECKHH dPQEKT 3aKIovaeTcs B TOM, YTO THAPABINYECKUE YIaphl
YCTPaHSIOTCS, CHCTEMa KOHOULIHMOHHWPOBAHMS YCTPAHSIOTCSA, CHUCTEMa KOHAMLIUOHUPOBAHUS
PYJHUYIHOTO BO3yXa CTAHOBUTCS MPOIIE U HANEKHEE.

3. Ilpu BBIOOpE THAPOPACHPEICIUTENS, €T0 YCTPOHCTBO M KOHCTPYKIIHIO, OBUT TPOU3BEAEH
pacu€r Ha HaAE&KHOCTH €ro pabOThl, BBIOJHEHBI TpadUKH CONPSHKCHUS (YHKIMOHUPOBAHUS
E€MKOCTEeH MpH paclpeieNeHUur KHAKOCTH (cM. puc. 1) W OBUIO MPUHATO HCIOJIB30BaHUE LIECTH
eMKocTei. TpH M3 KOTOPBIX MPUHHMAIOT XJIAJIOHOCHTENh C MOBEPXHOCTH MIAXTHI OT XOJOJMIBLHOMN
MAIllMHBI, a TPU MOJAIOT €ro Ha OXJaXKAEeHUE BO3Ayxa B 3abou Ha Bo3zayxooxmaaurenu. Cucrema
Oyzet pabotaTh 0€3 rHAPaBINYECKUX YIapOB.

4. Tlpu 3aMeHe  TEIUIOOOMEHHHMKA BBICOKOTO [ABJICHWS HAa THAPOpACIpeIeTuTeNb O0O0Ias
9KOHOMHS JJICKTPOIHEPTHH IO IPUBEAEHHBIM 3aTpaTaM CBEIIIIE MTOJyTOPa MUJUTMOHA TPUBEH B TOJI TIO
OJTHOH IIaxTe ¢ IPUMEHEHHEM OJHOM XOJOAUIBHON MAIIUHEI.

HNCIIOJIb30OBAHHAS IMTEPATYPA

1. IHasaenko B. I'. OcHoBsl Mexanuku xkuakoct. — JI. : Cynoctpoenue, 1988. — 240 c.

2. A.c. 642486 CCCP, MKH E21 F 3/00 ITonusurens gaBnenus / B. @. Poxko, A. I1. Bnacos,
I'. B. lyranoB u ap. / Ony6u. 15.01.70. Bron. Ne 2.

3. Mar. 23867 A Ykpaina, MIIK E21 F 3/00. I'izpoposnoginsauk / B. ®. Poxxo,
I. C. Irnamikin, JI. O. Xapyk, ®. O. Kopcyn IlpuaHinpoBchka Aep:kaBHA akaaeMis OyIIBHUITBA Ta
apxitekTypu. — Ne3769-XII; 3asBmn. 23.12.1993; omy6i. 31.08.98. brom. Ne 4.

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.

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 t, the less the change in the valve closure degree would be according
tod a/D = T/t; during each 4 o/ D phase. To ensure ongoing operation of the system during cold
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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 1 meter 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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VJK 65.012.8.628
MO/IEJIb PACYUETA SKBUBAJIEHTHOI'O YPOBHSI 3BYKA OT JABUKYLIETOCSI
IIOTOKA ABTOMOBMJIbHOT'O TPAHCIIOPTA

0. U. 3axapos, k.m.u., npog., E. C. Kapnayx, acn.

Knrwouesvie cnosa: mpancnopmmulii NHOMOK, MEMOOUKA ONPeOeNeHUs. WYMOBOU XAPAKMEPUCTHUKU,
9KEUBANECHMHBIU YPOBEHb 36VKA, PACUEMHAS MOOETD.

ITocTaHoBka npod.embl. COBpeMEHHbIE IIIyMO3AIUTHBIE MEPOIPUSTHS YCTPAaUBAOT, IPUHUMAs
BO BHUMAaHUE XapaKTCPUCTHKU MOTOKA TPAHCIIOPTA, MPOM3BOIMMOTO OKOJIO 45 yer Hazan. J{aHHBIN
BOIPOC TpeOyeT BHUMAaHUS, T. K. JOPOXKHO-TPAHCIIOPTHAS CETh MpeTepIiesia 3HaYNTEIbHbIe N3MEHEHUS
32 3TOT HPOMEXYTOK BpPEMEHM: HAOIIONAeTCs POCT MHTCHCUBHOCTH MOTOKAa Ha (POHE CHMKEHUS
CKOPOCTH Ha YypOaHU3UPOBAHHBIX TEPPUTOPHUAX; TEOMETPUUYECKHE M KauE€CTBCHHBIE IlapaMeTphbl
VAMYHO-IOPOKHOM CETH OTIMYAIOTCS OT CTapblX; MapK aBTOMOOWIJIEH, Mpoias dYepe3 TOIbI
MOZAEPHU3ALUH, TaKKe NMPHOOPEN HHBIE KAauyeCTBEHHBIC XapaKTEPUCTUKH. B vacTHOCTH, IIyMOBBIE
[IOKa3aTeIl EJUHWYHOTO TPAHCIOPTHOTO CPEACTBA CHU3WIMCh, a O0Iee KOJINYECTBO CIUHUI
TpaHCToOpTa BO3pocio. TakuMm o0Opa3oM, MCIONb30BaHUE CTapoOl METOOWMKH [UIs pacuéra
9KBUBAJICHTHOTO YPOBHsI 3ByKa HE fABJsleTcsl wenecooOpa3HbiM. CTOMT BONPOC O MOJACpHHU3ALUHU
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