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MACMOPT U PYKOBOACTBO MO 3KCMNYATALUA

1. HasHaueHne

OpHoKaHasbHbI 3NEKTPOHHBI PerynsTop TemnepaTypsbl (qanee Tepmo-
perynsitop) TP-116 npegHasHayeH ons NoAAep KaHnst 3afaHHON NONb30-
BaTesieM TemnepaTypbl 06beKTa C 0TOBPaXKEHNEM 3HAYEHMIA HA BCTPOEH-
HOM LM(POBOM CBETOAMOAHOM MHAMKATOPE. TepMOpEerynsTop MOXET
paboTaTb B OfHOI 13 NSTY NPOrpamm:

Program 1 - yHuBepcanbHass nporpamma gns paboTbl B NOJHOM guana-
30He TemnepaTtyp ¢ pexxumamu HAFPEB/OXJTAXKOEHVE

Program 2 - pa6ota B NONOXMUTENbHOM Auana3oHe TemnepaTtyp
B pexxume HAMPEB

Program 3 - nporpamma ans ynpasfiieHnst TensbiM NOsoM

Program 4 (ice) - nporpamma afis CUcTeMbl aHTNO61edeHeHNS

Program 5 - nporpamma ans paboTbl B MHTEPBaNbHOM pexunme 6e3
MCMNOoNb30BaHUs AaTyrka TemMneparypbl

2. TexHn4YecKune xapaKTepuCTUKu:

[nana3oH nsmepsiembix Temnepatyp, °C -55...+125
[nanasoH perynupyembix Temneparyp, °C -55...+125
LOunckpeTHoCTb nHamkauum, °C o1 -9,9 no +99 0,1
B OCTaJIbHOM [Juanas3oHe 1
MorpewHocTb n3mepeHust, °C, He 6onee 0,5
TemnepaTypHbI ructepesuc (At), °C 0,1...39,9
HoMuHanbHbI TOK aKTVBHOW Harpysku, A 12
Hanps>keHue nutanus, B ~220 + 10%
MoTpebnsemas MoLWHOCTb, BT, He 6onee 5
Pabouyas yactoTa, 'y 50
CTeneHb 3awwmnTbl TEPMOpErynsiTtopa Ip20
Pabouas Temneparypa, °C -25... +50
[abapuTHble pasmepbl, MM 90x35x64
YcTaHaBnMBaemble nonb3oBaTesieMm napameTpbl:
Mporpamma | MogaepxuBaemast uctepesuc,°C | Pexxum paboTthbl
Temneparypa,’C
Program 1 -55,0...+1250 0,1...39,9 HAIPEB/
(33,0%) (2% OXJITAXIEHUE (HOt*)
Program2 0...+125(33%) 1...20(5%) HAIPEB
Program3 +5...+40(25%) 2 HAIPEB
Program 0...+10(+5%) 1 HAIPEB
4(ice) BepXHAArpaHunLa
-20...-1(-5%)
HWXH. rpaHuua
Program5 10-90 (30*) - 3apaeTcsi BpeMsi BKIOYEHWUSI HArpy3ku B npoLieHTax

* 3aBOLACKMNE YCTaHOBKM

"Mup Harpesa"

3. KomnnekT noctaBku

- Tepmoperynatop TP-116

- paTymk Temnepatypbl DS18B20
- UIHCTPYKLUS MO aKCrlyaTauum
- ynakoBska

4. YcTpoiicTBo npuéopa

Tepmoperynatop ynpasnseTcss MUKPOKOHTPOIEPOM, U3MEPUTESb-
HbIM 3IEMEHTOM CAY>XUT LpoBON Aatymk Temnepatypbl DS18B20.
[nsa ynpaBneHns Harpy3Kom NCronb3yeTcs S1eKTPOMarHnTHoe perne.
YcTaHOBKU Nonb3oBaTtensi BBOAATCSA B NPUOOP C MOMOLLbO KHOMOK,
pacnonoXeHHbIX Ha nepegHel naHenu npnbopa. Bece ycTtaHasnnsBaemble
3HAYEHNA COXPaHAOTCS B 9HEProHe3aBUCKMON NaMsATV KOHTpOnepa.
Mpubop He Hy>XAaeTcs B KanbpoBKe MpU 3aMeHe JaTyvka.

Mpon3soauTens NMEET NPaBO BHOCUTL N3MEHEHNS B KOHCTPYKLIMIO 1
ANEKTPUNYECKNE CXEMbI TEPMOPErYNATOPA He yXyALUatoLLye ero
METPOSIOrMYECKNE N TEXHNYECKNE XapaKTEPUCTUKN.

5. MoHTaX, noaroToBKa K pabore

KpenneHue npmnbopa ocyLLecTBASETCH HA MOHTaXXHbIN Npodusb
TS-35 (DIN-pelika). Kopnyc npubopa 3aHumaeT gsa Mogyss no 17,5 mm.
MopkntounTe NPOoBOAA B COOTBETCTBUM CO CXEMOI (CM. Hike). CeveHne
CUNI0BOro NpoBofa - He 6onee 1,5 Mm2. [Npy NCNONB30BaHNN MHOFOXWIb-
HOro NpoBofa HeO6X0AMMO UCMOSB30BaTh KabesbHblE HAKOHEYHUKN.

Mpun ycTaHOBKe TepMoperynsTopa Bo BlaXKHbIX MOMELLEHNSAX (BaHHas,
cayHa, 6acceiiH 1 gp.) HEO6XOAUMO NMOMECTUTb Er0 B MOHTaXXHbI 6OKC
CO CTeneHbto 3aLnTbl He Hke IP55 (YacTuyHas 3awmTa oT Nblan 1
3amTa oT 6pbI3r B IOOOM HamnpaBfieHnm).

Mpoknapgka npoBoAa AaT4yMKa PsiioM C CUJIOBbIMM LIEENSIMUA MOXXET
NPUBECTU K BO3HUKHOBEHUIO 3/IEKTPOMarHUTHbIX NOMeX 1 Ux
oTpuLiaTENbHOMY B/IUSIHUIO HA U3MEPUTENbHYI0 YacTb Npu6opa, 4To
MO)XXeT Bbi3BaTb c6oi1 B ero pa6ore.

Mopknio4veHne

[atynk TemnepaTtypbl (MOcTaBnseTcs ¢ NpUbopoM) NOAKIHAETCS K
KOHTaKTaMm (CM. Cxemy MoAKIIHOHEHUS).

YnpaBnsitoLme KOHTaKTbl pesie NoAKIHatoTCst B pa3pbiB Lenu
NUTaHNs HarpeBaTeNbHOro (OXJ1aXK4atoLLLEero) aieMeHTa.

MuTtaHne npubopa NnogaeTcsi Ha KOHTaKTbl (CM. CXEMY MOLKIIOYEHWST).

BHUMAHMUE! Mpu6op KOHTponupyeT NOAKII0HEeHUe gaTynka
1 NMpU HaNN4YUN HENoJafoK BbICBEYMBAET:

 _ _ (| -06pbiBunm otcyTcTBME AaTHMKa TeMNepaTypbi

) ) . U | (Gerywas cTpoka);

— =] - HenpaBusbHas MONSPHOCTL MOAKIMOYEHNS (He

)~ ) LI_ | BblBOOUT pAaTUYVK N3 CTPOSY) UM KOPOTKOE 3amMblKaHue
B Llenu patymka (beryliasi cTpokay;

- = - olwmnbKa YTeHVs faHHbIX OT Jatyrka (6eryuias

g g CTPOKa) - MOXXET MPONCXOAUTb U3-3a NMOMEX OT

V. 1 -

cunoBbix kabenel Ha NpoBopA Jatyvka. He pekomen-
OyeTcs NpokKnafpiBaTh NPOBOS OT AaTymka BMECTe C
cunosbiMK Nposodamu. [JnvHa npoBoAa fatvuka
MOXXET ObITb yYBenu4mHa go 200 m (npu ycnosum
MCMNONb30BaHUsi MPOBOAA TWMNa «BUTas napa).

CeeTtogvnog Ha nepegHen naHenn npubopa curHanuanpyeT o cpabarbl-
BaHVN NCMOSIHUTENBHOrO pene.

Pene Ha BbIxofe paccymTaHo Ha KoOMMYTUpyeMblii Tok 12A (2,8 kBT)
aKTVUBHOW Harpysku. MNpun He06XoAMMOCTN KOMMyTauun 60sbLUel
MOLLIHOCTU MV NPV KOMMYTaLyN PeakTUBHOWM Harpy3Kkun (Hanpumep -
Hacoc) HE06XOAMMO NCMONBL30BaTb MPOMEXYTOYHOE pene (KOHTaKTop).

6. MpuHUMN pa6oTbl

Pa6oTa TepmoperynsTopa npovicxogut B pexxume HAMPEB unmn
B pexxume OXJIAXKOEHNE.

Mpwn paboTe B pexxume HAIMPEB ocyLecTBnsieTcs nognepkaHe
3afaHHo TemnepaTypsbl t 06bekTa nyTem ero Harpesa. [1o0 gocTKeHnn
TemnepaTypbl t, TEPMOPErynsTop OTK/IoYaeT HarpeBaTenbHbIi 3NeMEHT
1 0O6BEKT OCTbIBAET Ha YCTAHOBMIEHHOE 3Ha4eHne rmcrepesuca At,
nocre Yero OnsATb BKIOYAETCA Harpes 1 T. A.

Pexxum HAFPEB ctepesnc
norvika pabotbl Mopnepxusaemasn
Temneparypa
At t t,°C

1. MNepBoHaYanbHbIii
HarpeB obbekTa

( 2. OcT obbekta
LMKn 3. HarpeB obbekTta
= 4. lanee uuWKkn noeTopsieTcs

Mpwn pabote B pexxume OXJIAXKOEHWUE ocyliecTBnsieTcs nogaepxxa-
HVe 3aaaHHol TeMnepaTtypbl t 06beKTa NyTeM ero OXnaXKAeHWs.
TepmoperynaTop NopAep XnBaeT TemnepaTypy 06bekTa He Bbille
3afaHHo Temnepartypsl t. Mpy NepBoHa4anbHOM BKIKOYEHUN OXnaxae-
HMe MPONCXoAnT [0 3HaveHus t-At, T. e. HWKe 3agaHHoN Temneparypsl t
Ha 3Ha4eHue ructepesunca At, nocne 4ero pene oTko4aetcs. Mpu
Harpese 06beKkTa [O TeMnepaTypsl t, TEpMOperynaTop BKOYaeT
OXNaXOAOLLMIA 31EMEHT 1 OOBEKT CHOBA OXNTAXKAAETCH Ha YCTAHOBNEH-
HOe 3Ha4eHue rucrtepeanca At nocne 4ero oxnaxpeHne obbekra cHosa
oTKNo4aeTcs. [lanee LUyKn NoBTOpsieTcs.

Pexum OXNAXOEHUE

norvika pabotbl

crepesnc

MopaepxviBaemas
Temneparypa

At t t°C

1. MepBoHavyanbHoe
oxnaxnaeHne obbekta
2. CamocTosTenbHbIi HarpeB

3. OxnaxpaeHve > uukn

4. Nanee umkn nosTopsieTcs 5 )

MicTepesnc - 3To pasHuLa MeXxay TemnepaTypori BKIKOHYEHUS U OTKIHO-
YeHUs1 KOHTAKTOB perne TepMoperynsaTopa (nageHue Temneparypbl).

7. HacTpoiika npu6opa

[na HacTponkn TepmoperynsTopa npu paboTe ¢ AaTYUKOM Temnepa-
Typbl (Mporpammel 1-4) HeE0O6X0AMMO BBECTU TPU NapameTpa:
- NOAAEPKNBaEMyI0 Temrneparypy t;
- ructepesuc At;
- pexxum pabotbl (HAIPEB nnn OXJNTAXKOEHVE).
Insa Mporpammbl 3 3agaHo rKcUMpoBaHHOE 3HaYeHWs rncTepesuca - 2°C.
Onsa Mporpammbl 4 3a0a0TCA BEPXHEE N HDKHEE 3HA4YeHNS Temnepa-
TypHOro ananasoHa paboTbl, rMcTepe3nc dhrkcnpoBaHHsblii: 1°C.
PaboTta Bcex nporpamm kpome Mporpammel 1 ocyLlecTBnsieTcs B
pexnme HAITPEB.
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Mporpamma 5 npegHasHadeHa gnsi paboTbl TepMmoperynsaTopa 6e3
MCMONb30BaHNA AaTtymka TeMnepaTypbl. OTOT PEXMUM MOXKET ObiTb
MCMNONb30BaH KaK aBapuiiHbIA NPy NOBPEXAEHHOM WM OTCYTCTBYIOLLEM
fJaT4uKe Temneparypel. [onb3oBaTesb yCTaHaBIMBAET BPEMS BKIIOHeE-
HVSA HarpysKu ot obLero BpemMeHn paboTel Tepmoperynatopa (uvkn 10
MWH).

Cxema nepexofoB MeHI0 NPeACTaBfieHa Ha PUCYHKE HUXKE.

Bbi6op napameTpa Anst HACTPOWKMN OCYLLECTBIIAETCSH KHOMKO @ ,
N3MEHEHMNE 3Ha4YeHNs - KHOMKamMm " .

B npu6ope npegycMoTpeHa aBTomaTn4eckasi 610KMpoBKa KHomMok. Mpu
BblIBOpe 3TOro NnapameTpa nponcxoauT 6/10KMpoBKa KHOMOK Yepes 30
cek nocne nocnepHero Haxxatusi. CHATME 6110KUPOBKU - AIMTENIbHOE
Ha)xaTue Ha KHoMKYy [A] .

C6poc TeKyLyel NporpaMMbl Ha 3aBOACKME YCTAaHOBKM MPOU3BOANTCS
dyHKunen «RESEt» B MeHto.

MpUHYAUTENBHOE BbIKIIOYEHNE HArpy3Kn - AJIMTENbHOE HaXkaTue Ha
KHOMKY (V).

B pexxnMe HacTpoiiky ycTaHaBIMBaemMoe 3Ha4eHne Muraer.

Bce ycTaHOBREHHbIE 3HAYEHNSI COXPAHSIIOTCSI B SHEPrOHE3ABUCHIMOIA
namsT TepMoperynsTopa.

8. Mepbl 6e3onacHOCTY

MoHTaX 1 TexHn4Yeckoe obcny>xmBaHue npubopa Ao KHbI MPON3BO-
AUTBCA KBanMMLUMPOBaHHbIMU CrieLyanncTaMu, N3y4mBLLMMI HACTOS-
LLiee PyKOBOACTBO Mo aKcrniyataumu. lpu akcnnyataumm n Tex.obeny-
>KMBaHUN HEO6XOAMMO NPUAEPKUBATLCS TPEOOBaHNI HOPMATUBHbIX
[OKYMEHTOB:

1) MpaBun TEXHMYECKO SKCnyaTaummn 3NeKTPOYCTaHOBOK NOMb3oBaTe-
nen.

2) Mpasun TexXHNKN 6€30MacHOCTM NpY SKCMyaTauum 3neKTpoyCcTaHo-
BOK MOnb30BaTesiei.

3) OxpaHbl TpyAa Npu akcnayaTauum 31eKTPoyCTaHOBOK.

Mo cnocoby 3ayTbl OT NOPaXKEHUS INEKTPUHECKM TOKOM TEPMOpEry-
NATOP cooTBETCTBYET Knaccy 2 no MOCT 12.2.007-75.

BHumaHwue! Mpu ycTpaHeHMn HencnpaBHOCTEN, TEXHUYECKOM
o6cnyXXuBaHUM, MOHTaXKHbIX paboTax Heo6xoaMmo npuéop
OBECTO4UTD, T.e. OTKNIOUYNTb TEPMOPETYIATOP U NOAKJIIOYEHHbIE
K HEMY YCTPOMCTBa OT CeTu.

B npubope ncnonb3yeTcst onacHoe A5 XXU3HW Hanpsi>KeHne -
HE NOAKNIOYATb NMPUBOP B PASOBPAHHOM BUAE!!!
BHumaHue! He gonyckaeTtcsi norpy)xeHue gatymka B XXUAKOCTb.
Mpu Heob6XxoOMMOCTY NOrPY>KEHUst AaTHMKa B XXUAKOCTb CreayeT
obecrneynTb ero HageXXHy rMaPOU3ONALMIO.
Mpnbop paboTocrnocobeH npu Alo6oM pPacrofIoXEHNN B MPOCTPaHCTBE.
Mpubop He NpegHasHaveH Ana aKcryaTauyy B yCIIOBUAX TPACKU 1
y4apoB, a TakXe BO B3PbIBOOMACHbIX MOMELLIEHUSIX.
He ponyckaetcst nonagaHvne Bnarv Ha BXOAHbIE KOHTaKTbl KNEMMHbIX
3aKVMMOB 1 BHYTPEHHUE 3NEMEHTbI Nprbopa. 3anpeLlaeTcs Ncrnosb30-
BaHMe ero B arpeccrBHbIX Cpefax ¢ CoaepXaHnem B atmochepe
KMCNOT, LWenoyen, Macen v T.M.

9.MNpaBuna xpaHeHus

Ycnosus xpaHenns - «C» no FTOCT 15150 - 3akpbiTble unu gpyrve He-
oTanfvMBaemble NOMELLEHNS C eCTECTBEHHON BeHTUnsAumen. B nomelleHun
AN XpaHEHUs1 He AOMKHO ObITb MbINW, NMAPOB KWCMOT, LUENoYen, a Takke
rasos, BbI3bIBaOLLX KOPPO3UIO.
KnumaTtunyeckue gaktopbl yCroBuii XpaHeHus:

Temnepartypa Bosgyxa: -50°C... +50°C;

OTHOCWTENbHas cpeaHeronoBas BNnaxHocTb: 75% npu+15°C.

YcnoBmsi TpaHCNOPTMPOBAHWA B 4YacTW BO3OENCTBUS MeXaHW4eCKuX
chaktopos «C» no MOCT 23216.

KoppekTHas paboTa nprnbopa rapaHTypyeTcsi npu Temneparype
okpyxatowen cpefbl ot -25°C go +50°C 1 OTHOCUTENBHON BAAXXHOCTA
ot 30 go 80%

"Mup Harpesa"

[nsa akcnnyaTtaumm npubopa npu oTpuLaTesibHbIX TeMnepaTtypax
HeobX0AMMO YCTaHOBUTL €ro BO Biaro3allyLLEHHbIA KOPYC, YTOObI
n3bexxaTb 06pas3oBaHUst KOHOEHcaTa Npu nepenage Temnepartyp.
Cpok akcnnyaTaumy 10 net. [lo uctedeHun cpoka ciy>x6bbl, Ans
obecneyeHnsi 6e30MacHOCTN YCTPONCTBO PEKOMEHOYETCH 3aMEHUTD,
JaXKe ecnu oHo ucnpaesHo. Mprnbop 06s3aTeNbHON YyTUAM3aunn He

nocne nocnegHero

noanexXuT.
:|| Pa6ounit pexum iﬂ
HaXarusi KHOMoK
Bkn/Bbikn [AnuTensHoe e [AnuTensbHoe Pas6nokvposka
Harpysku Haxartue Haxartue KHOMOK

KpatkoBpemeHHoe
Haxatve

BeiGop
nporpamMMe!
paboTbl

(program)

AsToMaTn4eckmit
Bo3BpaT Yepes 5 cek|

Cxema nepexogoB no MeHO

-

1. Ycnosusi akcnnyataumm 1 aneKkTpuyeckas cxema nogkmoveHust He
COOTBETCTBYIOT «/IHCTPYKLMM MO 3KCMyaTauum», npunaraeMomon K
n3penuio.

2. Vispenve nmeet cnefbl MEXaHNHYECKUX NMOBPEXAEHNI (HapyLLeHne
nJIoMOMpPOBaHNs, HETOBAPHbIV BUL, NOArOPaHNe CUOBbLIX KIIEMM C
BHELLUHEN CTOPOHbI).

3. Hanuuve cnepos Bo3QencTsys Bnary, nonagaHusi moOCTOPOHHUX
npegMeToB, MNbin, rPsi3n BHYTPb U3AENNS (B T.4. HACEKOMBbIX).

4. BbIxof 13 CTPOS B pe3ysibTate yaapa MOJIHUK, NoxXapa, 3aToneHns,
OTCYTCTBUSI BEHTUNSILMN 1 [PYTUX MPUYKH, HAXOASALLMXCS BHE KOHTPOSISA
npoun3BOaUTENS.

5. VicTeveHre rapaHTUNHOro cpoka akcnayaTauumn.

[[apaHTns He PacnpPOCTPaHSIETCHA HA MEXAHNYECKNE NOBPEXAEHNS
naTtymka.

PR B pexwum HATPEB| , - — — — _ B ructepeanc 2°C|
E program 2 H program 3 : H H

+5...+40°C

0...+10°C

10...90%

ycTaHoBKa
Temneparypbi

Q

yCTaHoBKa
rucTepesuca

ycTaHoBka
Temneparypb

ycTaHoBka
Temneparypbi

e |

[

[

]

YCTaHOBKa BEPXHEN
rpaHuLbl guanasoHa

,1..39,9°C

ycTaHoBka
ructepesnca

[4; B

29 (=]
Harpes/oxn-Hue
(A)[ ycraHoska pexuma
paboTbl
d

YcTaHoBKa sSipKocTH

ycTaHoBka
OTHOCUTENbLHOrO
BpemeHu paboTsl

N3rotoButenn: 000 “POCTOK-3JIEKTPO”

143002, Poccusi, MockoBckasi 0o6r., . OanHLOoBO,
yn. None.as, 17 nom/at

unloc/autoloc

Bepcns npowmaxn,
BHyTpeHHSIS
Temnepatypa

C6poc Tekywen

nporpammbi

=]
Haxarune
10. FapaHTuiiHblie 06sI3aTenbcTBa

["apaHTWIHBIN CPOK 3KCMyaTaLyn OfHOKaHaIbHOMO 3N1EKTPOHHOIO
perynsatopa TemnepaTtypbl — 60 MecsiLeB Co AHA NPOAaXV Npu cobnoge-
HUM NOTpebrTenemM Npasuns XPaHeHns, NOAKIIIOYEHNs 1 akcnnyartauyun. B
TEYEHUV rapaHTUNHOIO CPOKa dKCryaTauymn n3roToBuTe b NPON3BOANT
6e3B03ME3[JHO PEMOHT TEPMOPEryiiTopa B Clly4ae HECOOTBETCTBUS €ro
TPE6OBaHNSAM TEXHUYECKNX YCNOBUIA . TEPMOPEryaTop He NOANEXUT
rapaHTUHOMY O6CNY>XMBaHWIO B CieAyoLmMX Cny4asx:

11. CBupeTenbLCcTBO O NpUemMKe
Mpubop npoLuen NpMeMo-CAATo4HbIE NCMbITaHNs. Homep napTum
COOTBETCTBYET AaTe Bbinycka.

Homep naptuu [ata Bbinycka
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Cxema nogKoHeHus Fa6apuTHblie pa3mepbl
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