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THEORETICAL BASES OF TECHNOLOGY OF DIFFERENTIAL HEATING OF
PRODUCTION PREMISES. ORGANIZATION OF THE PROCESS AND THE
ASSESSMENT OF ITS EFFECTIVENESS

G.S. Sukhov, G.V. Lepesh

St.-Petersburg state university of service and economy (SPbSUSE),

191015, St.-Petersburg, street Kavalergardsky, 7 A.

We suggest a solution of the tasks of economical heating of production premises of industrial enterprises by
differential heating of the workplace IR electroheating devices. For a substantiation of efficiency is calculated regu-
lations of work of systems of differential heating on one of the months of the heating season (November, 2011) and
determined the monthly energy consumption and the cost of heating.

Keywords: electric heating; temperature; place of work; the radiation flux; dynamic balance; cooling.

[Ipobnema sHEproobecnedyeHuss 0COOEHHO
B DKOHOMHYECKH Pa3BHUTHIX CTpaHaX BEcbMa akTy-
anbHa. OJHON M3 BETBEW TOM MPOOIEMBI SIBIISETCS
3aJa4a 3KOHOMHOT0 00orpeBa Mpou3BOJACTBEHHBIX
MOMEUIEHUH MPOMBIIUIEHHBIX Npennpusituid. Oco-
OCHHO aKTyaJbHOH 3Ta mpoliieMa sIBISIETCS B Ce-
BEPHBIX CTpaHax, B TOM uucie u B Poccun, rie Ha
Oonpleil YacTH TEPPUTOPUU 3UMHHMN OTOIMHUTENb-
HBIA TepUoA OTJIMYaercs OONbIIOW MPOJOIKU-
TENBHOCTBIO U BECbMa HU3KUMHU TeMIIEpaTypaMHu.

3nech B ocHOBE 000rpeBa sXujioro GoHaa u
MPOMBIIUIEHHBIX TPEANPUSTHH COXpaHSETCsl BBE-
nenHas emé B cepeauHe 30-X roJOB MPOILUIOTO
CTOJIETHS T.H. TEIIO(UKALMOHHAs CHCTEMa Iapo-
BOJITHOT'O OTOIICHHsI, OCHOBAaHHAsI Ha peann3aliu
TEIJIOBOM 3HEpruM oTpaboTaHHOrO B TypOMHaX
T3Ll Bra)xHOro BOASHOrO mapa. XoTs TpaAuLMOH-
HO CUHUTAaeTCs, YTO TEIIO(UKaLUs — yIauHOe pe-
nIeHue NpoOieMbl 000rpeBa KHUIIBIX U MIPOU3BOJ-
CTBEHHBIX MOMEIIEHUH, OTHAKO B JEHCTBUTENBHO-

CTH €W NPHUCYLIH CEpPbe3HbIE HEJOCTaTKU. JTO M
KpYIHBIE TIOTEPU PU TPAHCIIOPTUPOBKE TEIJIOBOH
9HEPTrUM, W OrPOMHOE KOJMYECTBO MOA3EMHBIX
TpYOOIIPOBOMIOB, TPEOYIONIUX MOCTOSHHOIO yXoJa
W PEMOHTA, W HCIONb30BAHUE CIOXKHBIX CHCTEM
U TIepeKavyrBaHUsl TEIUIOHOCHUTENST Ha OoJbIIne
paccTosHUS, a TakkKe 3aTpaTHOE COAEp)KaHUE TeX-
HUYECKH OCHAIIEHHBIX PEMOHTHBIX CIIYKO, CIIOXK-
HO€ TPOEKTHPOBAaHHE U CTPOUTEIHCTBO HOBBIX
TpyOompoBonoB U T.n. . Jaxke 3TOT nmanexo He
MOJHBIN TIepeYeHb MEepPEeYNCICHHBIX (aKTOB MOKa-
3bIBAET, YTO B JEUCTBUTEIBHOCTH T.H. «JapoBas»
TEIJI0Bas SHEPTUs 00XOAUTCS TOCYNAPCTBY OUEHb
J0pOTo.

B pa3BuUTBIX eBpomeiickuxX W ceBepoame-
pHKaHCKMX cTpaHax (Hampumep, B ['epmanum,
CIIA u Kanaze) yxe JaBHO OCYIIECTBIIEH Tepe-
XOJ1 Ha MHBIE CUCTEMBI OTOIJICHHUS B OOJIBIINHCTBE
CllyyaeB B TOH, MJIM MHOH (hopMme, CBSI3aHHBIEC C
HETOCPEICTBEHHBIM ~ HCIIOJIb30BAHUEM  DJIEKTPO-
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Teopemuueckue 0CHO8bI MEXHOIO02UU OUDDEPEHYUPOBANHOL0 INEKMPOODOSPE6aA NPOUZEOOCTNEEHHBIX
nomewenuti. Opeanusayus npoyecca u oyenKa e2o I pexmusHocmu

sHepruu. B mocnennee Bpemsi MOsSBUIICS HHTEPEC K
MPUMEHEHUIO 000rpeBa >KUJIBIX M MPOU3BOICTBEH-
HBIX TIOMEIIeHUI HH(paKpacHBIMH SJIEKTpOHArpe-
BaTeNbHBIMU MpPHOOpPaMH, AMANA30H H3IyUCHHS
KOTOPBIX TapMOHUYHO COYETAaeTCsl € MPHPOJOH
YeJIOBEUYECKOro OpraHu3Ma.

Hamnbonee mnpuBneKaTenbHO — BBITISAAT
3JIEKTpOHArpeBaTent, padoTaromue B ONMKHEH U
cpenHell 30Hax MHPPAKPACHOIO CHEKTPa, B TEILIO-
oTAaye KOTOPHIX MpeoliagaeT pamdalloHHas Co-
crapisiiomiast [2]. Takue mpuGopbl CrOCOOHBI K
nepenavye HampaBlICHHBIM H3JIydeHHEM OOJbIIOro
KOJTMYECTBA JHEPTrUU. IJTO [eNaer BO3MOXKHBIM
peanmzaimio  auddepeHnupoBanHoro  (u30upa-
TENBHOT0) 000rpeBa MPOU3BOJICTBEHHOIO IOMeE-
LICHUS] — UHTEHCUBHOIO B TOW €ro 4acTH, I/i¢ CO-
CPEeAOTOYEH IepCOHAN, TEXHHKAa W TPOU3BOI-
CTBEHHBIW Tpollecc, T.e paboune mecra (Temmepa-
Typa 18 — 20 °C) 1 MMHHMANBEHO JOMYCTHMOTO B
OCTaJIbHOM, Hepabouel yacTu moMenieHus (TeMrie-
patypa 5 — 7 °C). Takoii moxX0J, MPUHIUITHATEHO
OTIHYAIONIHICA 0T 00BEMHOrO (OAHOPOIHOrO)
oborpesa, CBOMCTBEHHOTO paguaTopaM MapoBOI-
HOTO OTOIUIEHHsI, OaéT peaJbHYI0 BO3MOXHOCTH
CYILIECTBEHHO COKPAaTUTh YHEPro3aTpaThl Ha 000-
TpEB MPOM3BOJACTBEHHBIX IMOMEIICHUH U TEM ca-
MBIM CO37aTh CEPbE3HYIO alIbTEPHATUBY TEIIOPH-
KallMOHHON CHCTEME OTOIICHHUS.

O4eBUAHO, YTO MPAKTUYECKas peann3anus
3TOTO IO CYIIECTBY MHHOBAIIMOHHOT'O METOAA Tpe-
OyeT neTadbHOH pa3pabOTKH 3JIEMEHTOB COOTBET-
crBylomell TexHonorud. OHa AOCTATOYHO CIOXKHA
W BKJIIOYaeT B ce0sl psil B3aMMOCBSI3aHHBIX 3a]ad,
TJIABHOM CPEAr KOTOPBIX SIBIISIETCSA Pacuér Teruio-
BOro pexunMa oObéMa pabouero mecra (maiee
OPM). CraOunpHasi TMOBBINICHHAS TeMIIEpaTypa
obopynoBanuss OPM oOecnieunBaercss OamaHcOM
MOCTYIUIEHHsI HAIpaBICHHOIO TPEIOIIEro paaua-
UOHHOTO MoToKa Q. OT Jy4eBOro 3JieKTpoHarpe-
BaTeNsl ¥ MOTOKa TEII00TAaun obopynoBanus Q, B
OKpyJXKaroliee Hepabouee MPOCTPAHCTBO C TMOHU-
>KEHHOM TeMrepaTypoii, T.e.

Qr=Qr. 1)

Bbruncnenrne COCTaBISIOIINX ypaBHEHUS
(1) ocHOBaHO Ha MCHOJIL30BAaHMH OCHOBHBIX 3aKO-
HOB TEOPHH PAAMAIMOHHOTO TEIUIOOOMEHa C Of-
HOW cTopons! [3] u Teopuu TeroBoro momoGus ¢
apyroii [4]. Tlpu sTOM Clemyer NpPUHUMATH BO
BHUMaHWE KOHKPETHBIE 3a/IJaHHbIEC YCIIOBHSL:

—rabapuTel pabovyero Mecra W IapaMeTpel
pasmenIéHHOro B HEM 000pyI0BaHUS;

—KOHCTPYKIHIO U MOIIHOCTh PaJuallHiOHHOTO
3IIEKTPOHATPEBATENS;

—TemnepaTypHblid pexum OPM u Hepaboueit
YacTH MOMEIICHHS.

[Tpu cobmoaeHn ITUX YCIOBUN OTKPHIBA-
ercs BO3MOXKHOCTh ONPEAETICHUSI MOIIHOCTH TeMl-
noBeIX motepr OPM Q;, a Takke — MOIIHOCTH

oborpeparommero OPM  pamuaiiioHHOTO TOTOKA,
3aBucsiero ot aucranimu h odorpesa Q,=f(h).

Bribupas cornacHo ycrnoBus (1) HeoOxo-
muMoe 3HaueHne Q. TeM caMbIM OMpeJesieM Tpe-
OyeMyro TUCTaHIHIO oborpesa h.

JIJIsT KOHKPETHOT'O BBIYKMCIICHHS YHEPTHYE-
CKUX 3aTpaT Ha nuddepeHIuanbHbI 31eKTPo00o-
TPEB BCETO MPOU3BOJCTBEHHOIO IOMECIICHUS B
pacuéTHyI0 CHCTEMY BBEICHBI CICIYIOIINE KOH-
KPETHBIC UCXOIHBIC JaHHBIC:

—BHYTPECHHHUE Ta0apUThl MPOU3BOIACTBEHHOTO
nomerenus (M) 25-20-10, 06bém V=5000 M

—HaApYXHBIA 00BEM 37aHUs, ONMPEACTACMbIi
cornacHo cymectByrommm CHull V=7100 M

—rabaputsl pabouero mecra (M) 3'21,6 , ero
ob6wém V,=9,6 Mm%,

—KOJIMYECTBO pPabOYMX MECT B ITOMEINCHUHU
N=10;

—cojiepkaHue pabodyero mecra: TOKapHO-
BUHTOpe3HbI craHoK GH-1640, raGaputsl (M)
2,46 * 1,01 * 1,22, macca 2120 r; mikad) MeTasuIH-
yeckuii, rabaputsl (M) 1,5%0,470,8;

—KapOOHOBBII  JJIEKTpPOHArpEeBaTEIb.  THII
TOP-1, nomunaneHasg MorHocts 900 BT, mom-
HOCTh m3nmydeHus: 690 Bt, MOIIHOCTh KOHBEKTHB-
Holi termootnaun 210 Br [2];

—TeMIIePaTyPHBIA PEKUM TMPOU3BOJCTBEHHO-
ro TOMENICHHUs: BO3AYyX B HepaboueM IMpOoCTpaH-
CTBE t1=50C; TBeprodazHoe obopyaosanue B OPM
t,=18°C.

B pesynbraTe pacuéroB, OCHOBHBIX Ha Iie-
PCYMCIICHHBIX YCIIOBUSX, MOJIYYCHBI CIICIYHOIIUC
pe3yabTaThI.

Jlns momyiepkaHusi B TIpeAenax OIHOTO
OPM crabunsHoii TemmepaTypsl t,=18°C mor-
HOCTH TPEIONIET0 MOTOKA M3IIy4EHHS JOJIKHA CO-
craBiath Q=429 Br. Ona obOecrieunBaercst qByMs
anektpoHarpesarensmu 1 OP-1, paGoratormumu B
pexuMe cummerpuyHoro oborpeea OPM Ha Ho-
muHanpHOH Momuoctd 900 BT, ¢ agucranuumu
h=1,8 wm.[5]. Takum oGpazom mis oGorpea 10
pabounx MecT 3aTpauuBacTcsi MOIHOCTH 18 kBT.

Od4eBUTHO, YTO BCS 3Ta MOIIHOCTH OOJb-
mas, 4eM HeoOXOIuMO i MOIACpKaHHUS yCTa-
HOBJICHHOW TEMITepaTypbl 00OpYIOBaHUS Ha BCEX
10 paGounx mecrax (a 310 Bcero 4,29 kBr) He
npornajaer O0ecclieJHO, a B KOHEYHOM CUE&Te IMOJI-
HOCTBIO peanin3yercs JJisi 000orpeBa BO3ayxa B He-
pabodyeM TpPOCTPaHCTBE MPOU3BOACTBEHHOTO I10-
MmenieHus (cM. puc.l).

UtoObl OmpeeuTh AOCTATOYHOCTh MOII-
Hoctd 18 kBt mis moazepikaHUs TeMIEpaTyphl
t,=5°C npoBenéM aHAIM3 C HCIIONb3OBAHHEM H3-
BECTHOT'O B CTPOHTEIHHON TEIUIOTEXHUKE YpaBHE-
Hus Teronorpebnenus [6]. AmantuposanHOoe K
PEIICHUI0 JAHHOTO BOIIPOCA OHO MPUHUMAET BUJI:

q:VH Jo (tl— tcpo)/3600 (KBT), (2)
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rjie. ( — MOIIHOCTh, HEOOXOAMMAs JUIS Harpea
BO3/lyXa BHYTPHU TPOHU3BOJICTBEHHOTO MOMEIICHUS
10 TeMIeparypsl ty; i, 0 — ycpeqHEHHaAs HapyKHas
TeMrepaTypa OTONHUTEILHOrO Tepuonma, s
Cankr-IlerepOypra u obnacru te,o = —2,2 oC: Jo —
yAenbHAs OTONMUTEIbHAS XapaKTePHCTUKA 3IaHMUS,
gpn 3amanHoM Vy BemuunHa (o = 1,47 xJIx/ (M?"qac'
Q).

Pucynok 1. Pacnipenenienne 3Heprum B Npou3Boi-
CTBEHHOM IOMeLIeHuH: 1 — 3JIeKTpoHarpeBaTeny; 2 —
OPM; 3 — sHeprocOeperaromnye 3Kpansl; 4 - IIOTOK JIy-
YHCTOW SHEPIUH; 5 — KOHBEKTHBHAS TEIIOOTIAYa YHEP-

ruu; 6 — Hepabouee MPOCTPAHCTBO MPOU3BOACTBEHHOTO
MOMEILCHUSI

U3 ypaBHeHnus (2) criemyer, 4To sl MOJ-
JIepKaHds TeMIepaTypbl BO3AyXa Ha YpPOBHE
t,=5°C Tpebyercs MomuocTs g = 20,87 KBT.

Hedurnut momuoctu 2,87 kBt BocnonHs-
ercs NOAKIIOYEHUEM U3 TPYIIBI MOAAEPKKHA JABYX
MAacCIISHBIX HHU3KOTEMIIEPAaTypHBIX 3JIEKTpOHArpe-
Bareneil. OCHOBHas K€ 3a7jaya 3TOM TPyMIHBI CO-
CTOMT B OOEcCHeueHHH TeMIepaTyphl BO3IyXa B
nomeneHny Ha yposHe t;=5 °C B uackl OTCyTCTBHS
pabouero mporecca B paboune IHH, a TAKKE KPYyT-
JIOCYTOYHO — B BBIXOAHBIE. [lnsi oOecrmedenus Ta-
Koro oborpeBa Tpebyercs 11 smekrponHarpeBate-
Jeil ¢ HOMHHAQJIBHOH MOIIHOCTBIO 2 KBT (Hampu-
mep «De Longhi», mpousBoacrBa Mramum), pas-
HOMEpHO pacmpelenéHHbIX M0 MEPUMETPY IoMe-
LICHUSI.

Hcxons u3 ckazaHHOro, B KauecTBe MpU-
Mepa MOXHO COCTaBUTH PErjaMeHT paloThl CH-
cTeMbl 1u(epeHIUPOBAHHOTO 3IIEKTPOoodOrpeBa
Ha OJIMH M3 MECAICB OTOMMUTENBHOrO nepuona (Ho-
s0pp, 2011r.) W ompemeNuTbh MECSYHBIA PacXon
SHEPTUU U CTOMMOCTH 0OorpeBa. BriOpaHHBII Me-
can Brmrouaer 30 mHEH, U3 KoTopeix 21 neHs — pa-
Ooune (pabota B OfHY 8 YacoByH CMEHY) U BBI-
XOOHbIE — 9 THEH.

PernameHT paboOTBI CHCTEMBI 3a YKa3aH-
HBIA MecsL BKIIOYAET CIEAYIOINE OCHOBHBIE IIPO-
Henyphl.

1. IItaTHbIl pe:kuM pPaGoThl CHCTEMBI
odorpeea OPM mu Hepa0ouyero npocTpaHCTBA.
Kak yxxe ormeuanock, Bcsi MomHocTh 18 kBT, re-
HepupyeMmas TpyIIoi anekTponarpesareneii TOP-
1, BKIIFOYAst MOITHOCTH JIydeBoro noroka 4,29 kBr,
nojiepskuBarorero temnepatypy OPM Ha ypoBHe
18°C, B KOHEUHOM HTOre peanu3yercss Il IOJ-
Jep KaHusl TeMIeparypbl Hepabouero mpocTpaH-
crea ,=5°C. IIpu 5TOM HEIOCTATOK MOLIHOCTH
2,87 kBt BocmonHsAercsi KOHBEKTUBHOM TEILJIOOT-
Jadeil AIeKTpoHarpeBaTeneld TpyNbl HOAIEPIKKH.

YuuTeiBasg MPONOKUTEIBHOCTh  (PYHK-
HUOHUPOBAHUS CUCTEMBI 3a paboumii AeHs — 8 ya-
COB TIpU KONU4YECTBe paboumx aHed — 21, mecsu-
Hasl 3aTpaTa 3HEPTUU COCTABIISET

Q,=(18+2,87)-8-21-3600-10°=12,62 (I'[Ix).

2. O0béMHBIH 000rpeB MOMeIIEHHs IO
OKOHYaHUM pabodero mpomecca. OH monHo-
CTBIO o0ecreunBaercs 0ObEMHBIMH JICKTpOHATpe-
BaTENSIMH TPYIIBl MOJACPKKH, (QYHKIHOHHPYET
©KEeIHEBHO M0 16 yacoB M MoAepKUBAET TeMIIe-
paTypy Ha yposHe 1,=5 °C, pasBuBas MOIIHOCTbH
20,87 kBt. Mecsaunast 3aTpaTa SHEPTUU COCTABIISIET

Q,=20,87-16-21-3600-10°=25,24 (I'[x).

3. O0bémHBIIl 000rpeB MPON3BOACTBEH-
HOI0 MOMeLIeHUs] B BBIXO/IHbIE U MPa3IHUYHbIE
aau. OH OCYIIECTBIISICTCS TPYNION IMOIAECPKKU
KPYTJIOCYTOYHO, B TeueHue 9 AHEH U yAep>KUBaeT
Temnepatypy Ha yposHe t;=5°C. Mecsunas 3atpa-
Ta SHEPTUU COCTABIISET

Q3=20,87-24-9-3600-10°=16,23("/Tx).

CymecTByeT, 0JHaKo, eme OogHO 00CTOos-
TENBCTBO, Tpedyloliee OmpenenEéHHbIX AOMOIHU-
TENBHBIX 3aTPaT AJIEKTPoIHEPruu. OHO CBS3aHO C
MIEPUOINYECKUMHE OTKIIOYeHussMu oborpea OPM
110 OKOHYaHHUU 8 4acoBOro pabovero AHS.

OTKITI0UEHHUS! COMPOBOXKIAIOTCS OXJIaXKe-
HueM TBEpHoi ¢aszet OPM, B cocraBe KOTOpOM
orpeneNstonyo poinb mo macce 2120 kr urpaer
craHok. J{ns npuBeneHus TBEPIOI Macchl (CTaHKa)
B paboyee cocTosHUE Tepen HavyajaoM HOBOI'O pa-
Oouero nWKiIa HEOOXOIUMO TMPEABAPUTEIBHO
HarpeTb CTaHOK JO CTaHJAPTHOM TeMIlepaTyphl
t,=18°C. Ilpu >TOM s OHpENETCHHs 3aTPAThI
9HEPTUM Ha BOCCTAHOBHUTEIBHBIA OOOTPEB CTaHKa
HEoOXOJUMO CHavajia pacCMOTPETh AWHAMHUKY €To
OXJIaXKJIeHHs. MexaHu3M pacuéra 3TOro mpoiecca
CTPOUTCS Ha OCHOBE COBMECTHOT'O HCIIOJIb30BAHHUS
TpEX ompenensomux GpakTopos:

— YypaBHEHHUS OTUHAMUYECKOro OanaHca mpo-
1ecca OCTHIBAHHSI CTAHKa;

— KPHUTEpUANBHOI'O YPaBHEHHS TEILJIOOTAAYH
CTaHKa;

— 3aKOHa KOHBEKTUBHOHW Teruootaadn Hero-
TOHA.

B pesymbraTe monydeHa KapTWHA OXJia-
KACHUS CTaHKa, NPEACTaBJICHHAs Tpaduyuecku Ha
puc. 2. U3 rpaduka ciegyer, 4To BO BPEMEHHOM
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Teopemuueckue 0CHO8bI MEXHOIO02UU OUDDEPEHYUPOBANHOL0 INEKMPOODOSPE6aA NPOUZEOOCTNEEHHBIX
nomewenuti. Opeanusayus npoyecca u oyenKa e2o I pexmusHocmu

MPOMEKYTKE MEKIYy OKOHYAHUEM MPEIbITyIIeH
paboucii CMEHBI M HAYaJIOM CIIeAyFoIeH (MHTepBa
16 yacoB) CTAHOK YCIIEBACT OCTHITH J0 TEMIIEpaTy-
po ,=8,7 °C (kopoTkoe oxnaxaenue). [Ipu oxa-
JKJICHUW CTaHKa 3a MEPHOJl, BKITFOUAOIIHI JBa BEI-
XOMHBIX JHs (MHTEepBan 64 yaca) ero Temreparypa
K Havally O4epeJHOM paboyeil CMEHBI MOHMKAETCS
10 YPOBHS TeMIIEpaTyphl Hepabo4yero MpocTpaH-
crBa, T.e. t,-5°C (mTUTETBHOE OXJIAXICHHE).

B cBsi3u ¢ 3TMM BO3HUKaeT mpobiema op-
TaHW3alMK YIPEeXKIAIIEro ooorpepa cTaHka, J0-
BOJIAIIIETO €r0 TEeMIIepaTypy K Hadaily HOBOHM pa-
Oodell CMeHBI 10 CTaHAapTHON BenmuuuHbl t,=18
oC. [TockonbKy TpW JaHHBIX OOCTOSITEIBCTBAX
nepconan OPM emé oTcyTcTByeT, TO YIPEXIato-
it 000TpeB MOXKET OBITh MHTCHCUBHBIM OJ1aro-
Japst IEPEMEIISHHIO JTy4YeBbIX HarpeBaTeiei mpak-
TUYECKH BIUIOTHYIO K CTaHWHE CTaHKa. B Takoi
CUTYaIlu! TOTEPU JIYYHCTOW SHEPTHH B IPOIIECCE
o0orpeBa MPaKTUYECKU OTCYTCTBYIOT U MOIIHOCTb
Jy4eBOro o0OrpeBa CTaHka ompexaensercs Gopmy-
JIOH

Q. = 2PK,, ©)
rae P = 900 Bt — HOMUHAIIEHAS MOIIHOCTh Harpe-
Batensa TOP-1; K,=0,768 — paguanuoHHblii K03d-
¢duLmeHT.

BosmokHa wHas Qopma onpeneiaeHus
MOIIHOCTH 000rpeBa

Q: = (CMAtL,)/AT, 4
rae. AT — BpeMsl yInpexaaromero ooorpesa; At, =
thx — toy — IPUPOCT TeMITepaTyphl CTAaHKAa B HaYaJe
U B KoHIle oborpeBa; M — macca cranka; C = 460
JUx/(xkr-K) — ynenbHas TemIoéMKOCTh MaTrephaia
CTaHKa.

Coueranue dopmyn (3) u (4) npuBoauT K

CIIeTyIOIIEeMY YpaBHEHUIO
2Pk

bk =ty + M—cp At, (5)
HCTIONB3Ys KOTOPOE U TpaduK OXJIAXKICHUS CTaHKa
(cM. puc. 2.) MOXKHO TIOCTPOUTH 3aBUCHMOCTh TEM-
nmepaTyphbl CTaHKa B KOHIlE oborpeBa tyx oT mpo-
JOJDKUTENBHOCTH 00orpeBa At, T.e. ty = f(AT).

20 18°C

0 10 20 30 40 50

Pucynok 2. /luHaMuKa npoiecca oXJIaxIeHns CTaH-
Ka: 1 — rpaHuIa 30HEI KOPOTKOTO OXJIAXKIICHUS; 2 —
PaHULA 30HBI JUIUTEIBHOTO OXJIAXKIACHU S

[TonnManuto 3TOM MpOLEAYPHl HA TPUMEPE
KOPOTKOTO OXJIa)KIE€HUS CTaHKa CIIOCOOCTBYET
rpaduk Ha puc.3. Ha rpaduke orcrymas BieBO OT
rpanunpl 1 (Hayano pabodell CMEHBI) OTKJIaIbIBa-
ercs mapamerp At npou3BoibHOM BenumuuHbL. Ha
rpaduKe OXJaXKJCHUS HAXOAUTCS COOTBETCTBYIO-
mias Temiepatypa oy Hauana ynpexaaromero o0o-
rpeBa. [loncTaHoBKOH 3THX MapaMeTpoB B ypaBHe-
Hue (5) BeIUMCIICTCS TeMmIepaTypa CTaHka tyx B
Havalne paboyeld cMeHbI. [loBTOpeHHEM 3TOH Tpo-
Henypsl HECKOJBKO pa3 MojlyyaeM Trpaduieckoe
n3obpakenne QyHkuuu by = f(At). (cm. puc.4),
HOCAILEH JIMHENHBIA XapakTep. AHAJIOTHYHO CTPO-
UTCS aHHAs 3aBUCUMOCTD IS CITy4ast JJTUTEIbHO-
T'O OXJIaKACHUS CTAHKa.
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Pucynok 3. K Bonpocy 0 mocTpoeHUH 3aBUCUMOCTH
tox =f(A1): 1 — rpasnna 30HBI KOPOTKOTO OXJIAXKICHHUS; 2
— rpauK OXJIOKICHUS

[Hanee, Touka mepecedeHus] JNHHUU ty =
f(At) ¢ ropu3oHTaNBHON HPSAMOI, COOTBETCTBYIO-
miel mratHod Temmeparype thx = 18 °C, ommo-
3HAYHO OImpeessieT TpedyeMyr0 NpPOIOKUTENb-
HOCTb BpEMEHH YNPEKIAIOUIET0 000rpeBa CTaHKa.
B ciydae kopotkoro oxnaxaenus At = 1,7 daca, a
B ciIy4ae JuTensHoro — At = 2,38 yJaca.

[lomydyennast uHpOpPMAIMsT  TO3BOJSET
OIpEeEeNUTh 3aTpaThl SHEPTHH Ha YHPEKIAIOLINHA
000rpeB cTaHKa B CIy4asX KOPOTKOTO U JTUTENb-
HOT'O OXJIQXKCHUSI.

KopoTkoe oxnaxnenue. IpoIODKUTENb-
HOCTh oborpeBa 1,7 yaca, mpumeHeHue odorpesa
17 pa3, momHoCTh AnmekTpoHarpesateneii P = 900
Br, xommuectBo HarpeBarenein 20 mr. Mecsunas
3aTpara MEKTPOIHEPTHU COCTABIISET

Q,=900-20-1,7-3600-17= 1,87 (I' Ix).

JnuTesbHOe OXJIAKAEHHE. TPOIOIIKH-
TeNBpHOCTH 00orpeBa 2,38 yaca, mpuMeHeHue 000-
rpeBa 4 pasa, MOLIHOCThH 3JEKTpOHarpeBaTenei P
= 900BT, komuuectBo HarpeBatenedd 20 mT. Me-
CSIYHAs 3aTpaTa 3JCKTPO3HEPTHH COCTABIISET

Qs=900-20-2,38-3600-4= 0,62 (I'/Ix).
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B wurore cymmapHas MecsuHas 3arparta
AIIEKTPOdHEPIUH Ha OOOTPEB MPOM3BOICTBEHHOTO
MOMEILIEHHS COCTABIISET

Qu =281 Qi = 56,38 (IIn).

B cooTBeTcTBUHM C CYIIECTBYIOUIMM CTaH-
JapToM 00BEMHOr0 00OrpeBa MPOM3BOJACTBEHHBIX
MOMEILEHUH CHUCTEMON MapOBOASHOTO OTOILICHHS
TeMIepatypa BO3IyXa B IIOMEIICHUH JOJKHA
yaepxkuBaThcst Ha yposHe t,=18 °C kpyrmocyrou-
HO.
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Pucynok 4. K onpeneieHn0 Npo10/KUTEIbHOCTH
BpeMeHH YIpe:KIaio1ero o6orpesa ctanka. 1 — xo-
POTKOE OXJIaXICHHE; 2 — JUTUTEIBHOE OXJIAXKICHNE

DOHepreTHueckre 3aTpaThl Ha TEMJIOBOU
HarpeB MOMEUICHUS ONpeneNnsercs T.H. ypaBHEHU-
em Teronorpebienust [6], koTtopoe B maHHBIX
YCIIOBUSX MIPUHUMAET CIECAYIOINN BUA

Qi = Vi Qo(ts = tepo) N-24-10° (I')Ix), (6)

rae N = 30 cyTOK — nepuo] OTOIICHHS.

U3 ypaBuenus (6) cmemyer Qry= 151,8
I'Ix.

COOTBETCTBYIOLIME BBIYUCICHUS, PE3YJIb-
TaTBl KOTOPBIX MpeACTaBiIeHb! B Ta0. 1, mpuBoasT
K CIICAYIOIIUM BBIBOJIAM.

Mecsiuable 3aTpaThl SHEPTUU Ha 00OTpeB
MPOU3BOACTBEHHOTO MOMEIIEHHsI CHCTEMOH Mapo-
BOJISTHOTO OTOIJIeHHs B 2,68 pasa mpeBOCXOZST

Tabmuma 1. UToroBbie pacuéTHble JaHHBIE

aHaJIOTHYHBIC 3aTPaThl CUCTEMBI TU(HepeHInpo-
BaHHOT'O 3JIEKTPOOOOTpeBa.

ITpu 3ToM MecsiuHasi ce6ECTOMMOCTh Tpa-
JUIIMOHHOTO 00OTpeBa TOMEILIEHHs B PYOJsIX B
CpaBHEHUH C JEKTpooborpeBoM obxoaurcs B 1,69
pasa opoxe.

Otu (akTel MOATBEPKAAIOT TOCTATOYHO
BBICOKYIO SKOHOMHYHOCTb H TEPCHEKTHBHOCTH
Meroza nudepeHINPOBAaHHOTO AIIEKTPOOOOrpeBa
U 11enecoo0pa3HoCTh ero BHEIPEHUS B HKCILTyaTa-
IO,
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