LEBERG

QJIEKTPOKOHBEKTOPbI HACTEHHbIE

PYKOBOACTBO NO 3KCIMJIYATAUUN






BHUMAHME! [lepen yctaHOBKOM M Hayarom SKcrnryatauum usgenus BHUMAaTENbHO O3HaKOMbTEChb C
HacTosAWwmMM «PykoBOACTBOM MO SKCrnyatauuuny (ganee - pykoBoACcTBO).

B cBA3n ¢ NoCTOsAHHOW paboTon MO COBEPLUEHCTBOBAHWUIO M3OENUs B KOHCTPYKUMIO MOrYT ObiTb BHECEHbI
N3MEHEHWSs, He OTPaXXeHHble B JaHHOM PYKOBOACTBE, 6€3 CHMXeHUst NoTpebnTenbCkMx CBOMCTB N3enus.

1. OBLUMNE YKA3AHUA

HacToswee pyKkoBOACTBO pPacnpoCTpaHSAEeTCA Ha 9neKTPOKOHBEKTOPbl HacTeHHble LEBERG
cepumn ECO (manee no TeKCTY - KOHBEKTOPbI).

KoHBeKkTOpbI NpuHagnexaT K CoOBpeMEeHHOMY Kraccy CTaumoHapHbIX NpMBopoB TenmnoBo3ayLLHOro
oborpeBa 30aHU U COOPYXEHUN U NpefHasHayeHbl A4fis 3KcnnyaTaumMm B NOMeLLEHNAX ¢ 0Obl4HOM
cpenomn.

KoHBeKkTOpbl NpeadHasHaveHbl A8 CTauMOHaApHOM YCTAHOBKM Ha CTeHe, HO MX KOHCTPYKUuS
AOonycKaeT yCTaHOBKY KOHBEKTOPOB Ha MOSly MpWU UCMOMb30BaHMM KOMMMeKTa onop aktueHbix KOA
nnu komnnekTa onop naccusHbix KOIM, npuobpetaembix 4ONONHUTENBHO.

KoHBEKTOpbI OCHALLEHbl TEPMOCTATOM AN YCTAaHOBKU U NoA4epXaHUs xenaeMmon TemnepaTypbl B
noMeLLeHnn, CTyneH4YaTbiM perynaropomMm norpebnsemon mMowHocTn (unm 6e3 Hero), 3awmTon OT
neperpesa M ONPOKMAbIBAHUS, a Takke QYHKUMEN 3aluTbl MOMELLEeHUsI OT 3aMOpaKUBaHUS
(nopgoepxaHue TemnepaTtypbl B nomeLweHnn B npegenax +5...+7°C).

Pexxum paboTbl — KpyrnocyTouHbIn, 63 Haa3opa.

Mpn nokynke KoHBeKTOpa TpebyinTe npoBepkn ero paboTocnoCoObHOCTN, COOTBETCTBUS KOMMEKTa
noctaeBku pasgeny 3 HacTosIWwero pykoBOACTBA, OTCYTCTBUST MEXAHUYECKUX MNOBPEXAEHUN.
lMpoBepbTe MOMHOTY M NPaBUIILHOCTb 3aMOSIHEHUS FAPAHTUAHOIO (OTPLIBHOMO) TaflOHOB, Hanuyune
YETKMX nevaTen npogasLa.

[Mocne 3anofHeHWa rapaHTUMHONO TarioHa 3anpewiaeTcss BHOCUTb B HeEro
ncnpaeneHusl, JONOMHEHNS, yaanaTb U NepenncbiBaTb JaHHbIE, BHECEHHbIE MPOAABLIOM.

CoxpaHsTe KacCoBbI YekK, HacTosLee PyKOBOACTBO, rapaHTUMHBLIN TanoH 1 YNaKoBKY B TEYEHne
rapaHTMMHOrO CpoKa 3KcnsyaTauuMm KOHBEKTOpa. YTepsiHHas AOKyMeHTauusd, npunaraemas K
KOHBEKTOpPY Npu npoaaxe, He BO306HOBNSETCA.

NMOMHUTE, npu HecobNOOAEHUM BbILIENEPEYNCIIEHHBIX PEKOMEHOALNN,
MEeXaHW4eCKnX noBpexaeHn Bol TepaeTe NnpaBo Ha rapaHTUNHOE 0BCnyXXMBaHME.

MpuHUKMN OencTBUA KOHBEKTOPA NOKa3aH Ha pucyHke 1.

HarpeBaTtesnbHbIi aneMeHT 1 HarpeBaeT XOSOAHbI BO34yX 2, KOTOPbIA NOCTyNnaeT B KOHBEKTOP
yepes OTBEPCTUS B BO3ayxo3abopHoun pelwéTtke 9. MNoTok Ténnoro Bo3gyxa 3 3a CYET eCTECTBEHHOMN
KOHBEKUMN NOLHMMAETCHA BBEPX, BbIXOAUT 4Yepe3 OTBEpPCTUSt B BO3AYXOBbIMNYCKHOM peléTke 8 u
HarpeBaeT BO34yX B NOMELLEHUN.

Kakue-nubo

npm  Hann4dnm

1 — HarpeBaTenbHbINA SNIEMEHT
2 — XOnoaHbIV BO3ayX

3 — TénnbIn BO3OyxX

4 — naccusHas onopa

5 — KPOHLUTENH AN YCTaHOBKM
KOHBEKTOpa Ha CTeHe

[X)

6 — cTeHa
. 7 —non
— 3 7 8 — BO34yXOBbINYyCKHAs peLuéTka
d = H x“ — 9 — Bo3ayxo3abopHas peLuéTka
YcTaHoBKa Ha nony YcTaHoBKa Ha CTeHe
Puc.1
2 TEXHUWYECKUE OAHHBIE
HanpsibkeHue nutatoLen anektpoceTu, B 230+10;
YacTtoTa ToKa, 'y 50 +1;
Knacc 3awmtbl OT NopaXeHUsa aNeKTpUYeCKUM TOKOM Il
OcTanbHble TEXHUYECKNE OaHHbIe NpMBeaeHbl B Tabnuue 1
HomuHanbHas n0Tpe6nﬂemaﬂ 0’5 1’0 1,5 2’0 2'5
MOLLIHOCTb, KBT
HomunHanbHbIN NOTpebnsiembli TOk, A 2,1 4,3 6,5 8,7 10,8
l'abapuTHbie pasmepel, MM, He BONEe | 44, 1154455 | 400x115x455 | 600x115x455 | 740x115x455 | 890x115x455
(AnMHaxWMpuHaxBbIcoTa)




3 KOMIMNEKTHOCTb

ONEKTPOKOHBEKTOP -1 Wwr.
KpOHLITENH ANga yCTaHOBKM KOHBEKTOPA Ha CTEHEe -2 WrT.
PykoBoacTBO no akcnnyataumm - 1 ak3emnnsap
YnakoBka - 1 KOMNEKT

4 TPEBOBAHUA BE3OINACHOCTHU

lMepen nogknioyYeHMEM KOHBEKTOpPA K PO3eTKe 3MeKTpoceTn obasaTtensHO BU3yanbHO NpoBepbTe
LWHYP 3MEKTPONUTaHMUA MU CaM KOHBEKTOP Ha HanuuMe MexaHuyeckux nospexaeHun. [Npu Hanuuum
noBpexaeHnn obpaTntecb B CEPBUCHBIA LIEHTP OS89 UX yCcTpaHeHus. [1o ycTpaHeHus noBpexaeHun
NnoaKrtoYaTbh KOHBEKTOP K 3NIEKTPOCETH 3anpeLleHo.

OTkrovanTe KOHBEKTOP OT PO3ETKU 3NEKTPOCETU BO BPEMSA €ro TEXHUYECKOro obCrnyxmnBaHus 1
BNaxHON yOOpKM NOMeLLEHNSI OKOMNO KOHBEKTOPA, YCTaHOBMEHHOro Ha nony. OTKNio4YanTe KOHBEKTOP
OT PO3€ETKM ANIEKTPOCETH, B3ABLLMCH 33 BUMKY LLUHYpa 3N1EeKTPOnuUTaHus.

He ponyckante nonagaHmsa Bnarn BHYTPb KOHBEKTOpPA.

He ponyckante nonagaHma NOCTOPOHHUX NpeaMeToB unu 6ymarn BHYTPb KOHBEKTOpPA.

He ncnonb3yinTe KOHBEKTOP HE MO HasHayeHuo (KOHBEKTOP He npefHasHaveH Ansa akcnnyaTtauum
BHE MOMELLEHNN).

He akcnnyaTtnpynTe KOHBEKTOP C MOBPEXAEHHLIM LUHYpPOM 3rnekTponutaHus. Crnegute 3a Tew,
YTOObI LUHYP SNEKTPONUTaHUA He Kacarncsa HarpeTbiX NOBEPXHOCTEN KOHBEKTOPA.

Bo unsbexaHne oXxoroe He npukacamTecb OOHaXEHHOW KOXEW K BO3OYXOBbINMYCKHOW PELLETKE W
noBepxHOCTAM B6M3KN Heé BO Bpems paboTbl KOHBEKTOPA.

BHUMAHMUE! B cnyyae noBpexaeHus LWHypa 3MEKTPONUTaHUS ero 3ameHy, YTobbl UCKIYUTb
ONacHOCTb, [AOMMKEH NpoOu3BOAUTbL U3rOTOBUTENb, CepBUCHaAA crnyxba wunv  aHanornyHbIn
KBanmuumMpoBaHHbIA nepcoHarn.

KoHBeEKTOp He npegHasHaveH ONS UCMNONb30BaHUA nNuuamMu (BKNOYas OeTen) C NOHMKEHHbIMK
dU3N4eCcKMMn, YyBCTBEHHBIMU WU YMCTBEHHBIMW CMNOCOOHOCTAMW UMM MPU OTCYTCTBUU Y HUX
XW3HEHHOro ornblTa WNW 3HaHUWW, €CnM  OHW He HaxoOATCA o4  KOHTpPOneM wunuM  He
NPONHCTPYKTUPOBAHbI 06 MCNOMNb30BaHUN KOHBEKTOPA NMLIOM, OTBETCTBEHHbBIM 32 UX 6€e30MacHOCTb.
[leTn OOMmKHbI HaXoOAUTLCSA NOA KOHTPONeM ANA HeJoMnyLWeHUs Urpbl C KOHBEKTOPOM.

BHUMAHMUE! Bo nsbexaHne neperpesa He HakpblBanTe KOHBEKTOP.

3ANPELWLAETCA:

e [lepekpbiBaTb 4YaCTU4YHO WM MOSMHOCTbLIO, 3aCOPATb BEHTUNSALUWOHHbIE OTBEPCTUA B pelueTkax
KOHBEKTOPA;

e Pacnonaratb psaoM C KOHBEKTOPOM J1erkoBOCMIaMeHSALLMeCcs BeLLEeCTBa U NpeaMeThl;

e YcTaHaBnmBaTb KOHBEKTOP B HEMOCPEACTBEHHOM BrIM30CTN OT PO3ETKN ANEKTPONUTAHWS;

e /icnonb3oBaTb KOHBEKTOPbLI B HENOCPEACTBEHHON 6M30CTM OT BaHHOW, Aylia Unv nnaBaTenbHOro
baccenHa;

e [IpuKacaTbCA K BUMKE LWHYpa 3NEeKTPONUTaHNA U K CaMOMY KOHBEKTOPY MOKPbLIMU pyKaMu.

5. MOAIrOTOBKA K PABOTE

5.1 W3Bnekute KOHBEKTOP M3 ynakoBkW. CoxpaHWTe YynakoBKY [Ansi ee [arnbHeunwero
NCNoNb30BaHWs B Criydae AeMOHTaXa KOHBEKTopa AN ANIMTENbHOro XpaHeHus.

lMocne xpaHeHMs KOHBEKTOPa WM ero TPaHCNopTUPOBaHMA NPU HU3KOW TemnepaType (B cry4vae
BbIiMNaZeHMs pockbl) nepen BKIOYEHWEM KOHBEKTOpa ero HeobxoaMmo BblaepkaTb MpU KOMHATHOWM
TemnepaTtype He MeHee 2-X YacoB.

5.2 [llposepbTe cooTBeTCcTBME Bawen oanekTpocet TeXHUYECKMM [OaHHbIM KOHBEKTOpA,
npuBeAEHHbIM B pasfene 2 HacTOSWEero PyKOBOACTBA: HaMpshKeHWe MUTaloLWen 3NeKTpoceTy;
CMOCOBHOCTb 3aLMTHbLIX YCTPOWCTB, 3NEKTPOMNPOBOAKM, PO3ETKU AONA NOAKMIOYEHUS KOHBEKTOpa
BblAepXnBaTb TOK, NoTpebnaembli KOHBEKTOPOM. [Mpn HeobXxoaMMOCTM NPOKOHCYNbTUPYNTECH Y
npojasua nnun npeacraBuTensd CepPBMCHOrO LIEHTpa.

5.3 Onpepenute wmecTo, raoe 6yamet akcnnyaTtMpoBaTbCA KOHBEKTOpP. He ycTaHaBnuBanTe
KOHBEKTOP Ha CKBO3HSAKe, Mo OTBEPCTUSMU CUCTEMbl MNPUHYOUTENbHOW BEHTUNAUUKW, B 30HE
AENCTBUS MPSAMbIX CONMHEYHbIX JTy4en.

5.4 Ina cTtauMoHapHOM YCTaHOBKW KOHBEKTOPA BbLIMOMHUTE HA CTeHe pa3MeTKy MO KPeneéxHble
oTBepctusa (cM. puc. 3, Tabn. 2) n 3akpenute KPOHLUTENHbI ANS YCTaHOBKW KOHBEKTOpa, NobbiM
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[AOCTYMHbIM cnocobom, obecneunB HagéXHOe KpenneHWe KOHBEKTOopa B TEeYeHWe BCEero Cpoka
aKcnyaTaumm n cobniogas M1MHUManbHbIe PacCTOSIHUSE OT MOBEPXHOCTEN KOHBEKTOpA A0 NpeaMeToB
OKpy>KatoLLlen 06CTaHOBKM, Kak NokasaHo Ha pUCyHKax 4, 5 (paccTosiHusl faHbl B caHTUMeTpax).

HapeHbTe KOHBEKTOp Ha BepxHME 3auenbl KPOHLITEWHOB (4N 3TOro Ha 3adHel CTeHke
KOHBEKTOpa npeaycMOTpeHbl [[Ba MNPSIMOYFOfibHbIX OTBEPCTUSA), MPW 3TOM HWKHWME 3auensbl
KPOHLUTEMHOB [OMKHbI COMpUKacaTbCs C 3aJHEN CTEHKOW KOHBEKTOpa (He npunarante Ype3mepHbix
ycunuii Bo usbexxaHue MNOBPEXAEHMST KOpryca MM MOKPbITUS KOHBEKTopa). [oTSHMTE KOHBEKTOP
BBEPX OO0 MOMEHTa (uMKCauum HUXKHMX 3aLENoB KPOHLUTEMHOB B OTBEPCTUSIX BO34yX03abopHOM
PELUETKN KOHBEKTOPA.

Tabnuua 2
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5.6 [lepeBeante knasuwy BbIKMOYaTENA WX KNaBuLLK
CTyneH4yaToro perynsatopa MOLLHOCTU (puc. 2) B MONOXeHue - )
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6 MOPALOOK PABOTDI

BHumaHume! KaTteropmyeckn 3sanpelaetcs BKOYaTb M 3KCnnyaTupoBaTb KOHBEKTOp 6e3 ero
3aKpennieHnsa Ha KpPOHLWITEMHax Ha CTeHe wunu 6e3 yCTaHOBMIEHHbIX OMop Ha nony. Bkniwouyatb u
aKcnryaTupoBaTb KOHBEKTOP [JOMyckaeTcsd TOSMbKO B MOSMOXEHUW, MnokasaHHoM Ha pwuc.1
(BO3ayx03ab0OpHOM PELLETKON BHU3).

6.1 BkrntoueHne KoHBEKTOpa

[MogkniounTe BUMKY LUHYpa 9NEeKTPONUTaHUA KOHBEKTOpPA K PO3eTKe 3SIeKTpoceTn. YCTaHoBUTE
PYYKy TepMocTata B nofioxeHue, 6nmskoe Kk « MAX». BkrounmTe KOHBEKTOP NEepeBOAOM KraBuLUU
BbIKMNOYATENS B NOMOXEHMNE «I» (KNnaBWULL CTYNEHYaTOro perynsatopa — B NonoxeHme «I» n «ll»).

Korga Ttemnepatypa B MNOMELLEHUN [OOCTUTHET >XEenaemoro 3HayeHus (MoxeTe npoBepuTb
TemnepaTypy C NOMOLLbI TepMOMETpa), MeANEHHO NOBOpavMBanTe py4dKy TepmocTata B CTOPOHY
YMEHbLUEHUS YNCTOBbIX 3HAaY€HUN (OTHOCUTENBHO METKMN), 0603HAYEHHbIX Ha PyYKe, OO OTKMYEHUSs
TEpPMOCTaTOM pexuma Harpesa, CONpPOBOXAAEMOro XapakTepHbIM «LLEenYKoMy». OTa Temnepartypa u
OygeT B AanbHenweM NogaepXmBaTbCs B MOMELLEHUN aBTOMATUYECKM.

[Ons ymeHbleHus TemnepaTypbl B MNOMELLEeHUN MNO3ULMOHUPYMTE PYYKy TepmocTtaTta
OTHOCUTENbHO METKN Ha MEHbLUEM YNCITOBOM 3HAYEHUN, AN yBENUYEHUS — Ha BonbLuem.



[na nepeknovyeHUss KOHBEKTOpa B PEXUM MOMOBUHHOM MOLLHOCTU (ANA KOHBEKTOPOB CO
CTyneH4yaTbIM pPeryfisiTopoM MOLLHOCTW) JOCTaTOMHO NepeBecTn B nonoxeHne «0» OAHY M3 KnaBuLl
perynaropa.

6.2 NHuumanusaums oyHKUUKN 3amnTbl OT 3aMOpaKUBaHUS.

YcTaHoBUTE pyyKy TepMocTaTta B MONOXeHUe «#» N BKIIOYUTE KOHBEKTOP.

6.3 OTKMOYEHNE KOHBEKTOPA OT 3NEKTPOCETMW.

YcTtaHoBUTE KnaBuwy BblknoYaTensa (KNaBuwnM CTyrneH4YyaToro peryndaropa MOLWHOCTU) B
nosioxeHune «0», BbIHbTE BUSKY LUHYpa NUTAHUS KOHBEKTOPA U3 PO3ETKM 3IEKTPOCETH.

6.4 [leMOHTaXx KOHBEKTOPA.

OTKNOYNTE KOHBEKTOP OT 3MEKTPOCETU COrnacHo n. 6.3 HaCTOALLEro pykoBoacTBa.

[MOTAHMTE KOHBEKTOP BBEPX M Ha cebsi OO BbIXOOA HMKHMUX 3aLernoB KPOHLWITEMHOB U3 OTBEPCTUN
BO34yX03abOpPHOWN PELLETKN KOHBEKTOPA, 3aTeM NOTAHUTE KOHBEKTOP BHU3 U CHUMUTE €ro C BEPXHUX
3auenoB KPOHLUTENHOB.

6.5 HekoTopble pekomeHgauun, nonesHble nNpu BbIOOpPe MoOenen KOHBEKTOPOB U UX
aKkcnnyaTauumn.

BblbOp HOMWHANBHOM MOLLHOCTM KOHBEKTOPOB MPU MX WUCMONb30OBaHWM B KadecTBE OCHOBHOIO
NCTOYHUKA oborpeBa HeoOXOAMMO NPou3BoaMTb Ucxoas u3 pacyérta 100 BT Ha 1 m? nnowaau (ons
noMeLLeHNn C HopMaribHOW U30NAunen, BLICOTON CTeH He 6onee 3 M).

B apyrux cnyyasx Bbibop MOLLHOCTU KOHBEKTOPOB AOJTKEH NMPOM3BOANTLCA KBANMMPULIMPOBAHHBIM
crneumnanmcTomM C Y4ETOM (PaKTUYECKNX TEMNSTOBLIX MOTEPb KOHKPETHOIO NOMELLLEHNS.

C uenbio CHMXEHUs 3aTpaT Ha ANEKTPOIHEPTUNIO:

- CBOEBPEMEHHO OTCNeXmBanTe 4OCTMXKEHNSA B MOMELLEHUM XXenaeMon TemnepaTypsbl;

- BbIKITHOMaNTE KOHBEKTOP NPV NPOBETPUBAHMM NMOMELLLEHUS;

- B cnyyae Bawero oTcyTCTBMS B MOMELLEHUMM MEHEE 2-X 4YaCOB — HE U3MEHSINTE HaCTPOWKY
TepmocTarta, B NPOTUBHOM crlydae (oTcyTcTBue bonee 24 yacoB) — yCTaHOBUTE PydKy TepmMocTaTa B
NonoXeHne «#»;

- ecnv B MNOMELLEHMMN YCTAHOBIIEHO HECKOSIbKO KOHBEKTOPOB — CUHXPOHU3MPYUTE UX paboTy
YCTaHOBKOW py4YeK TEPMOCTATOB B OANHAKOBOE MOSOXEHUE.

7 TEXHUWYECKOE OBCITY>KUBAHUE

He pexe ogHoro pasa B Mecsil, ouMLLanTe PELIETKM KOHBEKTOPA OT MbIIM NPU MOMOLUN LETKN U
nbiniecoca, KOpnyc npoTUpanTe BIAXHOW TPAMNKOW. He ucnonb3ynte Ans YMCTKM abpasuBHble U
arpeccuBHble MaTtepuansl.

8 ycnosusa TPAHCINMOPTUPOBAHUA U XPAHEHUA

8.1 KoHBeKTOpbl B ynakoBKe WM3roTOBUTENS MOryT TPaAHCMOPTUPOBATbLCHA BCEMU BUMAAMWU KPbITbIX
TPaHCMOPTHbLIX CPEeACTB, KoTopble obecneynBardT UX 3alMTy OT aTMOCKEPHbIX O0CaAKoB U
MeXaHMYeCKNX NOBPEXOEHUN, B COOTBETCTBMU C NpaBusiaMu nepeBo3oK rpysos, AENCTBYOLWMMN Ha
TpaHcnopTe AaHHOro Buaa. TpaHCnopTUpOBaHWeE gonyckaeTtcsa npu temnepatype ot nntoc 50 °C go
MuHyc 50°C w©n OTHOCUTENBbHOM BRNAXHOCTU Bo3agyxa He 6onee 80%, B coOOTBETCTBUU C
MaHUNYNSAUMOHHBIMU 3HaKaMn Ha YMNakKoOBKEe, U C UCKIOYEHUEM YOapoOB U MNepeMeLLleHnin BHYTpU
TPaHCMOPTHOro CpeacTBa.

8.2 KOHBEKTOpbl [AOMKHbI XPaHUTbCA B YMNAKOBKE W3rOTOBUTENA B CyXUX OTannBaemblX
nomeLleHmnax npu temnepatype ot +5 °C go +40 °C 1 oTHOCMTENBHOW BNAXHOCTN BO3ayxa He bonee
80%.

He ponyckaeTcs XpaHeHMe KOHBEKTOPOB B MOMELEHUAX COBMECTHO C >KMOKOCTAMM U
BelLlecTBaMn, WCNapeHUst KOTOPbIX MOryT Bbi3BaTb KOPPO3UIKO 3NIEMEHTOB KOHCTPYKUMKM U
noBpexaeHne n3onsaunm NpoBOLHMKOB.

9 NPABUIIA YTUITU3SALIUN

N3penue He copepXuTt matepunanos, TpedyroLwmux cneymanbHbiX TEXHONOMMN YTUNN3aLnN.

Mpwn BbIBOAE M3 3KCNnyaTauumu, nsgenve nognexnt pasdopke ¢ nocneayLwen CopTMPOBKOM fioma
no rpynnamMm Ha UBETHble, YEPHble MeTansibl U HEMeTansbl, U1 UX yTUNM3auum B COOTBETCTBUMU C
HOpMamu, NpasunamMmm n cnocobamu, AENCTBYOLWNMM B MECTaX yTUNN3aLmn.

N3penue He cogepXXunT aparoueHHbIX MeTansos.



