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H. H. BOJIOTCKHX, kaHA. TEXH. HayK, TOLCHT
XapbKOBCKHMI HAI[MOHAJIbHBIA YHUBEPCUTET CTPOUTEIBCTBA U ApXUTEKTYPBI, I. XapbKOB

MVYJBTUT'OPEJIOYHAS CUCTEMA NOR-RAY-VAC VIS UTH®PAKPACHOTI' O
TA30BOI'O OTOILIEHUS BOJBIINX IOMEIIEHA

Onucana mynemucopenounas cucmema OJisi UHPaAKpacHozo 2azoeo2o omonnerus Nor-Ray-
Vac , noxazanul ee npeumywecmsea npu omonieHuu nomeweHuti 60IbUUX pasmepos.

Knrouesvie cnoea: ungpaxpacruoe omonnienue, mpyouamsie Hazpesamenu, UHMEHCUBHOCHb
00yYeHUs.

Onucano mynbminanvpHuKosa cucmema 01s in@pavepeonozo 2azosoco onanenus Nor-Ray-Vac,
NnOKa3amo ii nepesazu npu ONAaieHHi NPUMILEHb BeTUKUX PO3MIDIE.

Knrouosi cnosa: inppauepsone onanenns, mpyouacmi Hacpieayi, iIHMeHCUBHICMb ONPOMIHEHHS.

BBenenune

[IpobGnema obGecreueHusT HAaIEKHOTO W A(PH(HEKTUBHOTO OTOIUICHUS OOJBIIUX ITOMEIICHHUI
(TpOU3BOJCTBEHHBIE 1IeXa KPYMHBIX MPEANPHUATHH, CKIaJCKIe MOMEIECHHUS, aBUallMOHHBIE aHTaphl,
Ipy30BbI€ TEPMHUHAJbI, TOPTOBBIE JOKU, KEIE3HOAOPOKHBIE M TMOXKAPHBIE NIEMO, BHICTABOYHBIE U
KOHIIEPTHBIE 3aJIbl, KPbIThIe CIOPTHBHBIC MOMEIICHUS, CylepMapKeThl, OOIbIINE TOPTrOBBIE 3aJIbl,
MYy3€H, TETUUIBI U T. /1.) SBIISETCS BEChMa CIOKHOM. DTH MoMenIeH!s] 00bIYHO UMEIOT TUIOIIAIX 1MoJia
MOJT OJTHOW KpBIIICH, UCUUCIISIEMbIE THICSYEH, a U MHOTAA JECSITKaMH ThICSY KBaJIpaTHBIX METPOB.
WX BHYTpeHHSs1 BBICOTA 4aCTO HaxXOAMTCS B npezaenax or 6 1o 24 M. Hemano Takux momerieHui,
O0COOEHHO TMOCTPOCHHBIX paHee B MPOIUIOM CTOJETUH, MUMEIOT HEIOCTaTOYHYI0 JHOO MJIOXYIO
TerIon30A1uI0. [10 TEXHOTOTHYECKUM WU JPYTUM 0OCTOSITETLCTBAM HEPEAKO B HUX UMEET MECTO
MOCTOSTHHBIN 3HAUUTEIbHBIA OOMEH BO3yXa.

PaGouyas 30Ha, r1e 00BIYHO HAXOISATCS JIIOAU B STUX IMOMEIIECHUAX, HIMEET BHICOTY BCETO JIUIIb
2 M. IMeHHO B 9TO# 30HE ¥ HAJ0 CO3/1aBaTh KOMGOPTHBIN TEIJIOBOM pexxuM. Harpes e ocTanbHOU
yactu nomenienus (70-80 %), Haxozsielics Beiiie padoudeid 30HbI, He TpedyeTcsa. OTanauBarh Takue
MOMEIIEHUS ¢ TOMOILBIO TPAJAULIMOHHBIX BOJISIHBIX, TAPOBBIX MU BO3AYIIHBIX CUCTEM, KaK MPaBUIIO,
Masio 3QGEKTUBHO MO ClIeAyoIUM NpudrnHaM. OTOoIIEHHE ¢ TOMOMIBIO 3TUX CUCTEM Oa3upyeTcs Ha
HarpeBe BO3YIIHOTO MPOCTPaHCTBa B o0orpeBaeMoM nomeiiennu. Harpesanue Oonbioro oobema
BO3/yXa B IEPEUNCIICHHBIX BBIIIE MOMEIIEHUSIX TETIOBO3IYIIHBIM CHOCOOOM HE TOJILKO MEIJICHHBIM,
HO ¥ HEeAKOHOMHUYHBIH MPOIIECC, TOCKOJIbKY BEPXHsIS YaCTh TOMEIICHHSI COTPEBAETCS MOAHUMAIOIIUMCS
TEIUIBIM BO3J1yXOM OOJbllle, YeM HIKHSS paboyas yacTh. HarpeTslif BO3AyX MOIHUMAETCS BBEPX U
3TO MPUBOJUT K TOMY, UTO 00bEM MOMEIIECHUS HAYMHAET MPOTrPEBaThCsl CBEPXY B HU3, MPUYEM O]
KpOBJIEH JOCTUTaeTCsl camas BbIcoKasi Temreparypa. [lpu sTom TemmnepaTypa BHHU3Y MOMELIECHUS B
30HE pabOoThI JIIOJIEH 0CTAETCsl OYeHb YaCTO HEKOM(POPTHOM, HUYKE HOPMAaTUBHBIX 3HaUYeHUH. B Takux
YCIIOBUSIX pelIaTh PauKaIbHO MPOoOIeMy SHEpProcoepekeHus: MPaKTUUECKH HEBO3ZMOXKHO.

OTteuecTBEeHHBI M 3apyOeKHBIH ONBIT YOETUTENBHO TMOATBEPAUT TO, YTO OJHUM U3
MEePCIEKTUBHBIX U PPEKTUBHBIX CITOCOOOB OTOIICHHUS MOMEIICHUH OONBIIMX pa3MepOB SIBISETCS
JYYUCTHIN C TOMOIIIBIO Ta30BBIX HH(paKpacHBIX HarpeBaTenei. [Ipu 3Tom criocoOe mepeHocC TeIIoBOM
SHEpPruM OT ra30BBIX HArpeBareliel, MOABEIIEHHBIX BBEPXy IMOJ KPOBIEH MOMELIeHHs, B pabouyto
30HY OCYIIECTBISIETCS C MOMOUIBIO AIEKTPOMATHUTHOIO H3JIydeHUs HH(]pakpacHOro auarna3oHa.
OTO TEIUIOBOE M3ITyuyeHHE HE TOIVIOIIAETCS BO3AYXOM U OBICTPO MOCTYNaeT BHU3 IMOMEIIEHNUs, B €€
pabouyto 30Hy. [Ipu 3TOM HEe MPOUCXOIUT MPOTPeB BCEro o0beMa BO3Ayxa B MOMEIICHUU. 3aMeHa
TPaJAULIMOHHBIX CUCTEM OTOIUJICHHSI MOMEIIEHUI OONMbIINX pa3MepoB Ha MH(PAKPACHBIE TO3BOJISET
COKpaIarh pacxojsl Tormsa Ha 30—60 %.

Jnst uHdpakpacHOro OTOIJIEHHsS] OONBIIMX TOMEIICHUH B HACTOsSIIEe BpeMs BeLyIIUMU
MUPOBBIMH ~KOMOAHMSIMH M (upMamMu  BBITYCKaeTCsl JTOCTAaTOYHO OOJNBIIOE KOJIMYECTBO
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HarpeBaTejel pa3lUyYHBbIX KOHCTPYKIMMA, Mojeneil u TtunopasmepoB. [1]. M3 Bcero srtoro
MHOrooOpa3usi HH(ppakpacHbIX HarpeBatreneil oaHuMu U3 Haubonee HGGEKTUBHBIX U
NEPCIEeKTUBHBIX JUISl OTOIJIEHUS OONbIIMX TOMEIICHUH SBISIOTCA MyJbTUropenounbsie. Ha
MHUPOBBIE PHIHKH, B TOM YHCJIE€ U HAa PHIHOK Y KPanHbl, MyJbTUIOPEIOYHbIE HH(PAKPACHBIE CUCTEMBI
HarpeBartesel MOCTaBJISIOT pa3anuHble Komnanuu u ¢pupmel, B yactHocTH: AMBIRAD, ROBERTS
GORDON, DETROIT RADIANT PRODUCTS, SOLARONICS, FRACCARO, PAKOLE,
ADRIAN u np. Beimyckaemble UMU MYJbTUTOPEJIOYHBIE CHUCTEMBI HMH(PAKPACHOIO OTOIUICHHUS
MO3BOJISIIOT  AOCTaTOYHO 3(P(eKTHBHO o0OOrpeBaTh MOMEIICHUsI JIOOBIX pa3MepoB peabHO
CYILECTBYIOIIMX 31aHUN U COOPYKEHUMH.

B nacrosmeil cratee naercs moapoOHOE ONMMCaHHE OJHOM W3 Haubojee COBEPLICHHBIX U
3P PEKTUBHBIX MYJBTHTOPEIOYHBIX CHCTEM Ta30BOro MH(PpakpacHoro otoruieHus cepun Nor-Ray-
Vac.

Heabo HacTOsAlmell cTaThbu SBISETCS paclIUpeHHe O0O0JacTH IMPUMEHEHHsS] HOBBIX
3 GEKTUBHBIX MYJIBTUTOPEIOYHBIX I'a30BbIX CHUCTEM Ui MHPPAKPACHOI'O OTOIJICHUS MMOMELICHUN
OOJIBIINX pa3MEpOB M YCKOPEHHS PELICHHS MTPOOIEMBI SHEProcOepeKeHUsI B Y KpauHe.

OcHoBHbIE pe3yJIbTaThI
Kommnanus AMBIRAD [2] ocBouia BBIIYCK BBICOKOI((MEKTUBHBIX MYJIBTUTOPEIOYHBIX
cucreM uHppakpacuoro ororuteHus cepun Nor-Ray-Vac (puc.l).

1 2 3

Puc. 1. Cxema o0miero Buja MyJIbTUTOPEIIOYHON CUCTEMbI HH(PPAKPACHOTO Ta30BOTO
ororierns cepun Nor-Ray-Vac:1 — ra3obie ropenku; 2 — pedexrop;
3 — Teruton3yyarorias Tpyoa; 4 — BEeHTHIATOpP (IBIMOCOC)

OCHOBHBIMU JJIEMEHTAMH 3THX CHCTEM SIBIISIFOTCS TA30BbIE TOPENIKH, TEILIOU3IyYaloIIne
TpyOONpoBOabl ¢ pediekTopamMu, BEHTWISATOP (IBIMOCOC) M TypOyJIM3aToOp, yCTaHABIMBAEMBbI
0OBIYHO BHYTPHU TEILUIOU3ITydarolieil TpyObl Ha KOHEUHOM ee ydacTke (mpen apiMococom). [TpuHumm
pabOThl HECKOJIBKHUX T'a30BbIX FOPEJIOK HA OJMH HEMPEPBIBHBIIN TEIUIOM3ITY YAt TPyOOIIPOBO/ B
ITUX CUCTEeMax IOKa3aH Ha puc. 2. llepemelieHre MPOIYKTOB CrOpaHUS IO HEMPEPHIBHOMY
TEIUIOM3IIyYaloeMy TpyOOmnpoBoay obecrieunBaeTcsi 3a CUeT BaKyyMa, CO3/1aBaeMOro BO Bcei
CHCTEME OJJHUM JIBIMOCOCOM.
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Puc . 2. [IpuanunuanbHas cxema paboThl HECKOJIBKHUX ra30BbIX TOPEJIOK Ha OJIUH
Teron3nyvatomuii Tpyoonposoa cucreMsl Nor-Ray-Vac: 1 — razoBbie ropenky;
2 — TEIUIOU3ITY AN TPYOOIIPOBOJT

MonenbHbIi psii MyJIBTUTOpPENOYHBIX cucteM cepun NoOr-Ray-Vac BkirodaeT B ceds mecTb
tunoB (NRV12LR + NRV46LR) ¢ ucrnoiap30oBaHHEM Ta30BBIX TOPEIOK MOIIHOCTBIO OT 12 10 46
(12, 18, 24, 32, 38, 46) xBr.

Tennounznyyaromue TpyObl U3rOTABIUBAIOTCSA U3 CTANIU C AIFOMUHU3UPOBAHHBIM MOKPBHITUEM
UX TOBEpXHOCTeH. VX coemuHMTENbHAs apMmarypa H3TOTABIMBAETCS W3 HEP)KaBEIOLIeH CTajIH.
JlnameTp Temaousaydarolmux Tpyo B cucrteme MpuHAT paBHbIM 250 mMm. Moaynau 3Tux Tpyo, U3
KOTOPBIX MOHTHUPYETCSI HETIPEPBIBHBIN TEIUION3TYYAIOIINi KOHTYp, UMEIOT [UTHHY OT 5,2 10 27 M.
Hanpuwmep, cucrema NRV12LR kommuiektyercs MoyasiMu TpyO ¢ MUHUMAJIbHOW JUIMHOW 5,2 M U
MakcuManpHOU — 7,2 M, a cuctema NRV46LR, coorBerctBenHo, — 23 u 27 M. Bec ogHOTO MeTpa
TeruIon3IyJarouiei Tpyosl cocraisier 10 kr.

C uenbio obecrieueHust MpeBpamieHus: O0IbIIEeH YaCTH SHEPTOCOEPKaHUS THIMOBBIX Ta30B B
TEIUIOBOE M3JIy4€HHE [UIMHA KaXJOr0 YYacTKa HENpephIBHOIO M3JIydarolero TpyOomnpoBoaa
(paccTostHEE MEXTy COCETHUMH TOPEIIKaMU) PACUUTHIBACTCS U 3aTEM KOMIUICKTYETCS U3 MOJTYJICH C
y4eTOM TOT0, YTOOBI ABIMOBBIE T'a3bl YCIEBAIN OXJIAXKIAThCS U MPHU MOAX0JIE K OUEPEeTHON Topenke
MMEIU TEMITEpaTypy OJIM3KYI0 K TeMIIEpaType KOHIACHCAIIMH BOISHBIX TTapOB.

Pednextopbl, KOTOpPHIMH KOMIUIEKTYIOTCSI MyJbTUropenounsie cucteMbl Nor-Ray-Vac,
UMEIOT POQHITH, 00ECTIEYNBAIONINI MAKCUMAaIbHOE OTPAKEHHUE JTYYHCTOTO TeIJla © MUHUMAJIbHBIC
KOHBEKTHUBHBIE TIOTEPH.

B nmepuox oskcmmyatanmuu  myJabTUTOpenouHbix cucteM  Nor-Ray-Vac wmakcumanbHas
TeMIlepaTypa MOBEPXHOCTEH TeIrulon3nyJamomux TpyO cocraBiser: a) B Mmomemsix NRV12LR,
NRV18LR u NRV24LR - 450°C; 6) 8 mozgensax NRV32LR, NRV38LR u NRV46LR - 480°C.
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B razoBbIX ropenkax 3TUX CHCTEM MOXKET MCHOJIb30BaThCs Kak MpupoaHbid ra3 G 20, tak u
nponad G 31. [Tpu 3TOM pacxo NpUPOJHOTO ra3a B pa3IMYHbIX CUCTEMAX HAXOAMUTCS B Ipeseax oT
1,143 m*/4 1o 4,38 m*/4, a mpomana — ot 0,452 m3/a 10 1,73 m*/ua.

Jnis mHTeHCH(UKAIUU TETI0OOMEHA BHYTPH TEIUIOM3IIydalomield TpyObl, HA € KOHEYHOM
yYacTKe, YCTAHOBJEH CIEMUAIbHBIA TypOynu3atop (3aBuxputens). OH TpeacTaBiseT coOou
JUIMHHYIO JICHTY, COCTOSIIYIO M3 COCIUHIEMBIX MEXIy COOOH CHenHaabHO CHpOQHINPOBAHHBIX
METAJNINYECKUX IMPOAOIbHBIX IIJIACTUHOK. JTa JIEHTa MpU COOpKE MYJIBTUIOPETIOYHOW CUCTEMBI
BCTaBJISIETCSl BO BHYTpPb TeIIou3iydaronieil TpyObl. C ee MOMOLIbI0 yBEJINYUBAECTCS 3aBUXPEHUE
JBUKYLIETOCS] BHYTPU MOTOKA MPOIYKTOB CTOPAHUS], YTO CIIOCOOCTBYET MOBBIIEHUIO TEMIIEPATYPHI
ee CTeHKH, a, CJIeI0BATEIIbHO, K TIOBBIIICHHUIO TETUIOBOTO () (deKTa.

WNudpakpacuas cucrema Nor-Ray-Vac obecrieunBaeT paBHOMEPHOE pacrpeie]iCHUe TeIlia 1o
BCEH IJIONIa M OTaIIMBaeMoro nomenieHus. Kpome Toro, oHa mo3BosisieT 00ecreurnBaTh pa3inaHy o
CTENEHb TEIJIOBOM KOM(OPTHOCTH B OTAEIBHBIX 30HAX MOMEIEHUs, T.€. IPU HEOOXOIUMOCTH OHA
MOJKET OBITh MCIIOJIb30BaHA JIJIS TIeJICH JIOKATHPHOTO 000TpeBa.

Jns 3amanHOro KOHKpeTHoro mnomemienust kommnanus AMBIRAD mo sxemanuio 3akazdymka
pa3pabarbiBaeT Hambosee IPPEKTHBHYIO KOMIIOHOBOUHYIO CXEMy, a TaKke TpeOyeMblil Tu3aiiH
BCEM MYJIBTUTOPEIOYHOM CHUCTEMBI OToruieHus. Takum oOpazom, kommnanusi AMBIRAD moxer
MOCTaBJIATh KAKIOMY 3aKa3unKy HanOosnee 3pPeKTUBHYIO CHCTEMY OTOIICHHS, CTIPOCKTUPOBAHHYIO
JUTsl KOHKPETHOTO TOMEIIEHHUS U CHAO)KEHHYIO0 HEOOXOIMMOW CHCTEMOM yIIpaBICHHS.

OnbIT SKCIUTyaTallil MH(PPAKPACHBIX MYJIBTUTOPEIOUHBIX cucteM cepuu Nor-Ray-Vac
MNOATBEPWII CIIEIYIOIINE UX TPEUMYLIECTBA!

— BO3MOXKHOCTh CHIDKEHMsSI OOIIMX 3arparT Ha ororuieHue a0 60 % 1o CcpaBHEHHIO C
TpaJULIMOHHBIMU CUCTEMAMH;

— paBHOMEpPHOE paclpeeieHue Teria B paboueil 30He TIOMEeIeHHS,

— MaJioe BpeMsl Ha HarpeB paOoueli 30HbI IOMEIICHHUS;

— HAJEKHOCTh M O€30MaCHOCTh OJKCIUTyaTalldH, TOJHOE COOTBETCTBHE MEXIYHAPOIHOMY
cranaapry EN 777,

— HCHOJB30BaHUE HOBBIX HambOoJiee SKOHOMHUYHBIX Ta30BbIX ropenok (mareHtr EV 227
4703.22364006);

— IIUPOKUI CIIEKTP BO3MOXKHOCTEH Pa3MEILEHUs Ta30BbIX TOPEIOK MOUIHOCTHIO OT 12 1o 46
KBT Ha HenpepBHIBHOM TEIION3TYYaroIleM TPYOOIIpOBOEe MYIBTUTOPEIOYHON CUCTEMBI OTOIUICHUS;

— BBICOKasA 3(PPEKTUBHOCTH CxHUraHus TorumBa (92 %) u HauimydIine CTEXHOMETPHUYECKUE
XapaKTePUCTUKU BBIOPACKIBAEMBIX B aTMOC(Epy AbIMOBBIX Ta30B;

— npe3eHTa0eNbHbIN JU3aifH CUCTEMBI OTOTIIICHHS.

OnucaHHyl0  MYJBTUTOPEIOYHYIO Ta30BYI0 CHCTEMY HMH(PAKpaCHOTO OTOIUICHUS CEpUU
Nor-Ray-Vac nenecooOpa3no ucnoib3oBarh U B YkpaumHe. OgHaKo, TpU ITOM BCErAa CIEAyeT
CTporo coOIoaTh NEHCTBYIOIIME B HALIEH CTpaHe CAaHUTAPHO-TUTHEHHYECKHE TPeOOBaHUS U, B
gactHocTH, TpeboBanusa ['OCTa 12.1.005-88 «OOmue caHUTapHO-TUTHEHUYECKHE TPeOOBaHUS K
BO3/1yXy paboueii 30Hb» [3]. B kauecTBe OCHOBHBIX MAapaMETPOB, XapaAKTEPU3YIOIIUX MUKPOKIUMAT
B paboueii 30ue, B 'OCTe npuHsTHI TeMIeparypa, OTHOCUTENIbHAs BIaKHOCTh U CKOPOCTb JIBUKCHUS
BO3/1yXa, a TAK)KE HHTEHCUBHOCTH 00ydeHus. [lepBrie Tpu mapaMeTpa T0HKHBI IMETh ONITUMAJIbHBIE
7100 JAONMYCTHUMBIE 3HAUYEHUs, a MHTEHCUBHOCTh OOJY4YEeHHUs JIOJDKHA OBITh MEHbIIE JIMOO paBHOU
JIOITYyCTUMOMY.

IIpu pacuerax M NPOEKTUPOBAHUM OTOIJIEHUS TIOMEIIEHMH €  HCIOJb30BAaHUEM
MYJIBTHTOPENIOYHBIX Ta30BBIX MH(ppakpacHbIX cucteM Nor-Ray-Vac Hepenko BO3HHMKAIOT
3aTpyAHEHUS B ONPEIEICHNN 3HAYeHUH MHTEHCUBHOCTH OOyYeHUs B PA3JIMYHBIX TOUKaxX paboueit
30HBI OTAIJIMBAEMOTO IIPOCTPAHCTBA. B CBA3M ¢ 3TUM HUXKE TIOKaXKEM OJIMH U3 BO3MOXKHBIX CITIOCOOOB
pELIEHHUs 3TOU 3a7auH.

HHTEeHCHBHOCTD OOMy4YeHHs Ha YPOBHE TOJIOBBHI YeJOBEKa B OOIIEM BHUJAE ONpPEIENSeTCs MO
BBIPAKEHUIO
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q== 1)

r7e (| — MHTEHCUBHOCTH O0yUeHus, BT/MZ;

Q7" - komuuecTBO Tema, mpeJaHHOrO U3NIyyaromeil Tpy6oii HH(pPakpacHOro HarpeBaTelis
00my4aeMoii moBepxHoCTH (ToJI0Be YenoBeka), BT;
. 2
F 2 — miomanp o0irydaeMoii MOBEPXHOCTH (TOBEPXHOCTH TOJIOBBI YEIOBEKa), M”.

[IpuHuMaeM pacueTHyIO cXeMy OOJy4deHHs TOJIOBBI 4elloBeKa IpHu paboTe OIHOW BETBU
MyJbTHTOpenouHol cuctembl Nor-Ray-Vac B Buze, npeicraBieHHOM Ha puc. 3

Puc. 3. Pacuernas cxema aJ1s onpeieneHusi ”HTEHCHBHOCTH OOTy4eHHS TOJIOBBI YEJIOBEKA,
HaxoJs1erocs: B paboueii 30He MOMeIIeHUs!, 000rpeBaEMOro ¢ MOMOIIBIO
MmynpTuropenodnoit cucreMsl Nor-Ray-Vac: 1 — razoBeie ropenky,

2 — Teron3nyvaroias Tpyoa ¢ pedekropom

C ucnonb3oBanueM 3akoHOB Ctedana-bonbimana u JlamOepra, a Takke U3BECTHBIX PUEMOB
CTEpPEOMETPUH JJIA pacyeTa B3auMHBIX Iomasnaeii ooaydenus, B XHYCA mosy4eHO BbIpaKeHHE
JUTSL OTIPEJICIICHUS] HHTEHCUBHOCTH OOJTy4eHHs B BHJIC MHTErpasia [4]

T r 4
1’3.3><.I[(M) _ggl
af

100

- '(ﬂ' [RZ+AY H(AX—1XT)212 h(h - cosa + AY -sina)dx’ (2)

:J’
roe Xf = 7 — OTHOCHTENbHAs TeKyIas KoopauHata; I’ — Tekymias KOOpAMHATa BJIOJb OCH

TpyOBl HarpeBaTes, M;
[ — mmHa n3ny4varomied TpyObl HarpeBartelsi (pacCcTOSHHE MEKIY COCSTHUMH TOPEIKAMH), M;
§% — mMpUHA OTpaKATEIIs, M;
h — BbICOTa MOJBECKHU TEIIOU3IYYalOIIEero TpyoOnpoBoJa HarpeBaresns, OTCUUThIBaeMas OT
YPOBHS T'OJIOBBI UEJIOBEKA, M;
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« — yroJl HaKJIOHa HarpeBaTels, rpaj;

AX — mponoNbHOE pacCTOSHUE OT TOJIOBBI 4YENOBEKAa JO0 CEPEIUHbl TOPEIKH B MECTE
NOJKJIFOUEHUS €€ K U3JIy4arolleil Tpyoe HarpeBarens, M;

AY — nmonepevyHoe OTKJIIOHEHHUE 'OJIOBBI UEJIOBEKA OT OCH HarpeBaTells, M.

Pemenne 93TOro MHTErpaja C  MCIOJB30BaHMEM [AKeTa MPOrpaMM  YUCIEHHOTO
uHTerpupoBanus 1mo merony Cummncona B cucteme MATLAB 7 mo3sommno XHYCA paspabortath
QITOPUTM M COOTBETCTBYIOIIYIO KOMITBIOTEPHYIO MpOrpaMMy JJIsi pacueTa WHTEHCHBHOCTHU
00JyueHUs] U HaxXOXICHHsI €€ MaKCHMaJbHOTO 3HAueHUs. JTa MporpamMma IMO3BOJISIET pacuuTaTh
BEJIMYMHBI U CTPOUTH IpadUKu paclpenesieHus HHTEHCUBHOCTH 00ayueHHust B paboueil 3one. C
UCIIOJIb30BaHNeM (OpMyIbl (2) W yIOMSHYTOW BBIIIE KOMITBIOTEPHOIH IPOrpaMMBl IIOCTPOCH DS
rpauKoB pacnpeeeHUss HHTeHCUBHOCTH OOJIy4eHHs BAOJb OCH OJIHOM BETBU MYJIbTHUIOPEIOYHON
cuctembl HHPpakpacHoro oromneHuss Nor-Ray-Vac. Ha puc. 4, nns npumMepa, NpUBeAEH OJIMH U3
3TUX IpaUKOB.

a) 1 1
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Puc. 4. CtpykTypHas cxema 0JJHOW BETBU MYJIbTUTOPEIOYHOM crucTeMbl HH(paKpacHOro
ororutenust Nor-Ray-Vac (a) u rpaguk pacnpeaeaeHuss THTEHCHBHOCTH OOTy4YEHUsI TOJIOBBI
YeIoBeKa, HaXOIAIIErocs B paboyei 30He BJI0JIb OCH TEILTOM3ITydaroiiei Tpyosr (0):

1 — razoBsle Topenky; 2 — TerIon3ayvaromas Tpyoa ¢ pediaexropom

AHanu3 3Toro rpaguka mokasbplBaeT, 4YT0 HAMOOJbIINE 3HAYCHNUSI MHTEHCUBHOCTU OOJTyUCHHS
HaxoAsATcsl BOJM3M MeCTa YCTAaHOBKM Ta30BBIX TOpPENOK Ha TEIUIOM3JydaroleM TpyOomnpoBoje

(qmax u q;wx ). Kpome Toro, mamGonbliee 3nauenue WHTEHCUBHOCTU OOJyYEHHS HAXOMUTCS
1

o max
BOIM3H BTOPOIi M APYIHX MOCHENYIOUMX FOPEIOK BAOIE OCH TPyGOIpoBOaa, T. €. (| ;"ax >q,

OT0 3HaUeHUE q rznax Ui peanibHOM cuctemMbl NOr-Ray-Vac u 10KHO ObITh MEHbILE WM PaBHBIM
nomyckaemomy I'OCTowm 12.1.005-88 3HaueHHI0O HHTEHCUBHOCTHU 00JTyUYEeHMUS.

BriBoabI
1. MynbTuropenaodnble CHUCTEMbl HH(paKpacHOro razoBoro otoruieHus Nor-Ray-Vac B
HACTOSsI1Iee BpeMs ABJISIOTCS OJHUMU U3 HarOoJiee COBEPIIEHHBIX U 3((EKTUBHBIX CUCTEM OTOIIIICHUS
noMenieHui 0onpmmnx pazmepoB. OHU 00ecreunBalOT co3JaHle KOM(POPTHBIX TEIIOBBIX YCIOBUI B
paboueii 30He MOMEIIEHUs TP MUHUMAJIBHBIX pacxojiax raza Ha otorsieHue. C UX UCHOIb30BaHUEM
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B3aMEH TPAJAULMOHHBIX CUCTEM OTOTUICHHSI YCKOPSETCS pelIeHue MPoOIeMbl S3HEpProcOepekeHusl.

2. Ilpu HCTIONB30BAHUU MYJIBTUTOPEIIOYHBIX CHCTEM HH(PAKpaCHOTO Tra3o0BOTO OTOILICHHUS
Nor-Ray-Vac B YkpauHe HeoOXOAMMO COOJIOIATh yCTAHOBJICHHBIE PA3IMYHBIMH HOPMATHBHBIMH
JOKyMEHTaMH CaHUTapHO-TMTHEHUYECKUe TpeOOBaHUs K MUKPOKIMMATY B paboueit 30ue. [Ipu 3Tom
MHTEHCUBHOCTB 00y4YeHHs paOOTAIOIINX JOJKHA OBITH BCET/Ia MEHbIIE MO0 paBHOM JIOITYCTHMOMY
I'OCTom 12.1.005-88 [3] 3HaueHUIO.
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MULTIBURNER SYSTEM NOR-RAY-VAC FOR INFRARED
GAS C OF LARGE-SIZE WORKSHOPS

N. N. BOLOTSKIKH, Ph.D.,dozent

The multiburner system of infrared gas heating NOR-RAY-VAC are described. The advantage
of this construction for heating of large-size workshops are showed.
[Toctynuna B pegakuuio 20.02 2012 r.
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SHEPIETUKA
IHEPIOAVAUT _ Hoanucyuxkamu xKypHaJia
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«JHeprocoepekeHue - JHEPreTuKa -

JHeproayaur»

SIBJISIIOTCS PYKOBOAMTEJIM MPeAnpUusiTHid
IMPOMBIINJICHHOCTH U SJHCPI¢TUKMHU,
AKAJIUINHO-KOMMYHAJTbHOI'O XOSﬂﬁCTBa,
arponpoMbIIIJICHHOT0 KOMILJIEKCA,

BY3os.

Pa3mecTuB CBOIO peK/jiaMy Ha CTPaHULAX
’KypHaja, Bel mocrponTe eme ogHy
CTYNeHbKY K BeplInHe CcBOero ousHeca!

IHoCTOSAHHBIM MOANMUCYUKAM KYPHAJIA —
CKHUKA HA pasMelleHUe PeKJIAaMHOU
UH(pOpPMALIMH.

Ha caiite eee-journal.com.ua pa3memeHna
uHdopmanus 00 yCJI0BUAX pa3MelleHUs
peKJ1aMbl
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