TK-4Pro

TEPMOPEIYNATOP
(oaHOKaHanbHbIN)
-55°C...+125°C

TY Y 29.1-3496336-002:2011

WHCTpyKUMA no skennyaTtaumm

1. HasHauyeHue

OpHOKaHanbHbIA 3NEKTPOHHLIN perynaTop TemnepaTtypbl (fanee
Tepmoperynsatop) TK-4Pro  npegHasHauveH onsa nogaepxaHus
3afjaHHON nonb3oBaTenem TemnepaTtypbl o6bekTa ¢ oTobpaxeHuem
3HAYeHUN Ha BCTPOEHHOM LUUMPOBOM CBETOAUOAHOM WHAMKATOPE.
Tepmoperynstop MoXeT paboTaTb B Of4HOM U3 NATU NPOrpamm:

e Program 1 (TK-4) - yHuBepcanbHasi nporpamma ans paboTbl B
NoIHOM AinanasoHe Temnepatyp ¢ pexumamu HAIPEB/OXNAXKOEHUNE

e Program 2 (TK-4H) - pabGoTta B MNONOXWTENbHOM AuanasoHe
Temnepartyp B pexxvme HAIPEB

e Program 3 (TK-4T) - nporpammMa Ans ynpasneHns TENbIM NOfom

e Program 4 (TK-4ice) - nporpamma ansi cucTeMbl aHTUOONeAeHEeHNS

« Program 5 - nporpamma ansi paboTtbl B UHTEPBaIbHOM pexumMe 6e3
1Cnonb3oBaHus AaTtynka TemnepaTypsl

2. TexHUYeCKME XapaKTePUCTUKU:

3. KomnnekT noctaBku

- undpposon Tepmoperynsatop TK-4Pro

- AaTyvK TeMnepaTypbl

- IHCTPYKLMS MO 3KcnnyaTaumm

- yrnakoBka

- oTBepTKa

4.YcTpoucTBo npuéopa

TepMoperynaTop ynpaensieTcsl MUKPOKOHTPOINEPOM, U3MeEpPUTENb-
HbIM 3f1IEMEHTOM CRYXUT LncppoBoi AaTumk Temnepatypbl DS18B20. Ans
ynpaBneHus Harpy3kon MCMnonb3yeTcs 3NeKTpoMarHuTHoe pene.
YcTaHOBKM Monb3oBaTensi BBOAATCS B MPMOOP C MOMOLLBIH KHOMOK,
pacnonoXxeHHbIX Ha nepeaHen naHenu npubopa. Bce yctaHaBnmBaemble
3HaYeHUs] COXPaHSTCA B 3HEProHe3aBUCUMOW MaMsiTU KOHTponnepa.
[Mpunbop He HyxaaeTcs B KanMbpoBKe Npu 3ameHe AaTymnka.

[Mpon3BoauTenb MMEET NPaBO BHOCUTb U3MEHEHNSI B KOHCTPYKLMIO 1
3MeKTpUYecKMe CXeMbl TEPMOPErYNSiTOpa He yXyALlatoLiye ero MeTporo-
TMYECKME N TEXHUYECKME XapaKTEPUCTMKM.

5. MoHTax, noarotoBKa k paéorte

KpenneHve nprubopa ocyLecTBNseTcsl Ha MOHTaXHbI Npocunb TS-
35 (DIN-pevika). Kopnyc npubopa 3aHumaet Tpu mogyns no 17,5 mm.
[MopgkntoumTe NpoBoga B COOTBETCTBUM CO CXEMOM (CM. Huxe). CeveHne
CWUMOBOrO NpoBoAa - He 6onee 2,5 MM’. Mpu NCMOMNL30BAHMU MHOTOXMb-
HOro npoBofa HeoBXoAUMO NCNONb30BaTh KAGENbHbIE HAKOHEYHUKN.

[Mpu ycTaHOBKE TEPMOPETYNSTOPa BO BIAXXHbIX MOMELLEHUSIX (BaHHas,
cayHa, 6acceliH 1 ap.) HeobXxoaMMO NOMECTUTb Ero0 B MOHTaXHbI GOKC co
CTeneHblo 3alnThl He Hke IP55 (YacTuuHas 3awmra oT Nbinu 1 3awuta
oT 6pbI3r B Mo6oM HanpaeneHun).

Mpoknagka NpoBoAOB AaTYMKOB PAAOM C CUIIOBbIMU LIENsiMU
MOXET NPUBECTU K BO3HUKHOBEHUIO 3NIEKTPOMArHUTHbIX MOMEX U UX
BITUSIHAIO Ha U3MEPUTENBHYIO YacTb NpuGopa, YTO MOXET BbI3BaTb
c6ouBero pabore.

MopgkntoueHue

[Jatyvk Temnepatypbl (noctaBnsieTcs ¢ NpMbopoM) noakmoyaeTcs K
KOHTakTaM 4 1 5 (CM. cxeMy NoAKMHHEHNS).

Avanaso usmepsiembix Temneparyp, °C -55...+125 YnpaensioLme KoHTakTbl 1 12 pene NoAKnioyaoTca B paspblB Lienu
HAvnanasoH perynupyembix Temneparyp, © -55...+125 NUTaHWS HarpeBaTenbHOro (OXnaXaarLLero) aremMeHTa.
HuckpeTtHocTb nHankauuw, °C oT-9,9 oo +99 0,1 MuTaHne Nnpubopa NoaaeTcs Ha KOHTaKTbl 8 11 9.
i B OCTanbHOM AuanasoHe 1 HasHaueHue BLIBOAOB
MorpelHocTb n3meperus, °C, He Gonee 0,5 T CoM — K
TeMnepaTyprlVl rucTepesnc (At), °C 0’1 39‘9 |1 bIXoa pene (I'IepeKM,qHOM KOHTaKT) eMMbl ynpasnsouero
HomunHanbHbI TOK aKTUBHOM Harpysku, A 25 2 | Boixoa pene NO (HOpMaribHO-OTKPbITbIA KOHTAKT) | pene ¢ nepeknaHbIM
Hanpsixenue nutanus, B ~220+10% 3 | Boixoa pene NC (HOpMarnbHO-3aKpbIThI KOHTAKT) | KOHTaKTOM
MoTpebnsemas moLHoCTb, BT, He Gonee 5 4 | Daranx Knomm oK Touarvs
PaboyasvyacTtoTta, 'y 50 | A
CTeneHb 3aLMTbl TEPMOPErynaTopa 1p20 5| DS18B20 BbIHOCHOTO fAaTuMKa
Pabouyas Temnepatypa, °C -25...+50 6| - He ucnonbayeTtcs
[abapuTtHble pasmepbl, MM 90x52,5x64 7] - He ncrionbayercs
YcTaHaBnvBaeMble Nonb3oBaTerieM napameTpbi: 8 [ Tvranme PP R—
Mporpamma | Mognepxusaemas | Muctepesnc,’C | Pexxum paboTbl 9 [ ~2208 (£10%), 50 'y npubopa
Temnepartypa,°C
Program 1 -55,0...+125,0 01..39,9 HAIPEB/ BHUMAHME! MpuGop KOHTpONUpyeT NoakMtoYeHe daTymka v npu
(TK-4) (33,07 @) OXNAXAEHWE (HOt") HaNWUUUM HeMomnazaoK BbICBEYMBAET:
Program 2 0...+125 (33" 1..20 (5% HATPEB — _ _ (|- 90pbiB 1 OTCyTCTBME AaTumKa Temneparyphbi
(TK-4H) ) ¥ .« U (Gerywas crpoka);
Program 3 +5..+40 (25%) 5 HATPEB - _ '—.| - HEnpaBwWIibHas NOMSIPHOCTb MOAKMOYEHNS UMK
(TK-4T) -V ¥ «'— | opoTkoe 3ambikaHue B Lenu AaTumka (Gerylias cTpoka);
Program 4 0...+10 (+5%) 1 HATPEB - HenpaBUIbHOE YTEHME [aHHbIX OT JaTdymka (MOXeT
(TK-dice) ?;g’l(‘”_’;”(_rg%“"'”a MPOVCXOAUTL U3-3a MOMEX OT CUIOBbIX kabenei Ha
HIDKH. rpaHMLa npoBsof AaTtuvka). He pekoMeHayeTcsi npoknaabiBaTe NPOBOA OT AaTymka
N BMeCTe C CUMOBbIMY NpoBodamu. [AnvHa npoBoAa AaTyMka MOXeT ObiTh
Program 5 10-90 (30%) - 3apaeTcsa BpeMmsi BKMOYEHUS HAarpy3Kku B NpoLeHTax
yBenuimHa o 200 m (npv ycnosum UCNonb30BaHWs NpoBoAa Tuna «BuTasi

* 3aBOfCKNE YCTaHOBKM

napa).

CeToavon Ha nepegHen naHenu npubopa curHanuMaupyeT o
cpabaTbiBaHUM NCMONHWUTENBLHOTO pene.

Pene Ha Bbixoge paccyMTaHoO Ha KOMMyTUpyeMblii Tok 25A (5,5 kBT)
aKkTUBHOW Harpysku. lNpu HeobxoAMMOCTM KOMMYyTauum Gonbliein
MOLLHOCTV UMK NPV KOMMYTaLun peakTUBHOW Harpy3ku (HanpumMep - Hacoc)
HeobX0AMMO UCMOMb30BaTh MPOMEXYTOYHOE perie (KOHTaKTop).

6. MpuHUMN paboTbi

PaboTta Tepmoperynatopa npoucxogut B pexume HAMPEB wnu B
pexvme OXNAXOEHVE.

Mpu pabote B pexxume HAITPEB ocyliecTensieTca nogaepxxaHue 3agaH-
HoW Temnepatypbl t obbekTa nytem ero Harpesa. [lo gocTuxeHMM
Temnepartypsl t, TepMoperynaTop oTknoYaeT HarpeBaTenbHbIA 3NEMEHT U
0OBEKT OCTbIBAET Ha YCTAHOBMEHHOE 3HayeHue ructepesuca At, nocne
Yero onsATh BKIOYaETCA HAarpeB U T. 4.

Pexxum HAFPEB ncrepesnc
norvika pabotbl MNoppepxvisaemast
Temneparypa
At t t,°C
1. MepBoHaYanbHbIA
Harpes ofbekTa
2. Ocri obbekta

LMK 3. Harpes oGbekTa

4. lanee unkn nNoBTOpsIETCS

Mpu paboTe B pexxume OXNAXKOEHUE ocylecTBnsieTca nogaepxanve
3afaHHo Temnepatypbl t o6bekTa nyTem ero oxnaxaeHus. Tepmoperyns-
TOp noaaepXkvBaeT TemnepaTypy o6bekTa He Bbille 3a4aHHON Temnepary-
pbl t. [Mpy NnepBoHa4YanbHOM BKITHOYEHNN OXIAXAEHNE NPOUCXOANT A0 3Ha-
yeHus t-At, T. e. HUXe 3agaHHON TemnepaTypsbl t Ha 3HavYeHne ructepesmca
At, nocne yero pene oTkntovaetcs. [Npu HarpeBe ob6bekTa 40 TeMnepaTypbl
t, TepmoperynsiTop Bknto4aeT oxNaxaawolmii anemMeHT U ob6bekT cHoBa
oxnaxaaeTcs Ha yCTaHOBMEHHoe 3HayeHue ructepesuca At nocrne yvero
oxnaxgeHue o6bekTa CHoBa OTkMovaeTcs. [lanee uykn noBTopsieTcs.

Pexum OXINAXOEHUE

norvka pabotbl

Mictepesunc

MopnepxviBaemas
Temneparypa

At t t,°C
1. MNepBoHavansHoe -
oxnaxaeHue obbekTa

2. CamocTosTenbHbli Harpes

3. OxnaxpeHve wakn

4. [lanee uu1kn nosTopsieTcs

MMcTepesunc - 3To pasHuLa Mexay TemMnepaTypon BKIOYEHUS 1
OTKITIOYEHUSI KOHTAKTOB pene TepMoperynsTopa (nageHue Temneparypbi).

7. Hactpoiika npubopa

[na HacTporkn TepmoperynsaTopa npu pabote ¢ gaTyvMkom
Temnepartypbl (Mporpammel 1-4) HeobxoaMMO BBECTV Tpu NapameTpa:

- nogaepxvisaemyto temneparypy t;

-rmcTepesnc At;

- pexum pabotbl (HAMPEB nnun OXNAXOEHUE).

Ona Mporpammbl 3 (TK-4T) 3apaHo UKCUPOBAHHOE 3HAYeHWs!
rmctepesuca-2°C.

Ins Mporpammel 4 (TK-4ice) 3apatotca BepXHee 1 HUXKHee 3HaveHUst
TemnepaTypHOro AnanasoHa paboTsl, rMcTepesnc rkcMposaHHbIn - 1°C.

Pabota Bcex nporpamm kpome MNporpammbl 1 (TK-4) ocyluecTnsieTcsi B
pexuve HAIPEB.
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Mporpamma 5 npepgHasHaveHa gns paboTbl Tepmoperynsitopa 6es
MCnonb3oBaHWs AaTyvMka Temnepartypbl. OTOT pexXum MoXeT ObiTb
MCMOMb30BaH Kak aBapUHbLIA NMpU MOBPEXOEHHOM UMK OTCYTCTBYIOLLEM
Aatyvke Temnepatypsbl. [onb3oBaTens ycTaHaBMMBAET BPEMS BKITHOUYEHMS
Harpysku ot obLuero BpemeHu paboTtbl Tepmoperynstopa (umkn 10 MuH).

Cxema nepexofoB MeHHo NpeAcTaBrieHa Ha PUCYHKE HIKE.

Bbibop napameTtpa Ans HAaCTPOMKN OCYLLECTBNAETCA KHOMKOW @ ,
N3MEeHeHWe 3HaYeHNs - KHoMKaMm " .

B npubope npegycmoTpeHa aBToMaTuyeckas 6rnokmposka kHomnok. Mpwu
BbIbOpe 3TOro NapameTpa NpoucxoauT briokmposka kHomnok Yepes 30 cek
nocrie nocaeaHero Haxatusi. CHaTMe BroKMPOBKU - ANUTENbHOE HaxaTtne
Ha KHonky(4) .

C6poc TekyLuen NporpaMmMbl Ha 3aBOACKNE YCTAaHOBKM NPOU3BOAMTCS
dyHkumneln «kRESEt» B meHto.

MpyHyAMTENbHOE BBIKMIOYEHNE HAarpysku - ONUTENbHOE HaxaTve Ha
KHOMKY .

B peXime HacTpoWikv ycTaHaBnnBaeMoe 3Ha4eHNe MUraerT.

Bce ycTaHOBNeHHble 3HaA4YeHWA COXpaHAWTCSA B
3HEProHe3aBMCMMON NaMATN TepMoperynsaTopa.

8. Mepbl 6e3onacHocTn

MoHTax 1 TexHnyeckoe obcnyxunBaHue npubopa AOMKHbI NPOU3BO-
OWTbCS KBanMULMpOBaHHBIMU CrieLuanucTamm, U3y4mBLLMMU HacTosiLLee
PYKOBOACTBO Mo 3kcnnyataumun. lNpu akcnnyataumm n TexobenyxmnsaHnm
HeobXxoAMMO NpuaepKMBaTbCs TpPeboBaHMN HOPMATUBHBIX JOKYMEHTOB:

- [MpaBwn TeXHNYECKON 3KCMyaTaLum aneKkTpoyCcTaHOBOK Nonb3oBaTte-
new.

- MpaBun TexHukn 6e30nacHOCTV NpW 3KCNyaTaumMmn 3NeKTpoyCcTaHo-
BOK MoJib30BaTenen.

- OxpaHbl TpyAa Npu 3KCnIyaTaumm arekTpoyCTaHOBOK.

B npubope uvcnonb3yeTrcAa onacHoe ANS XW3HWM HanpskeHue -
HE NOAKIOYATbL NPUBOP B PA3SOBPAHHOM BULE!!!

9. YcnoBusi xpaHeHUs, TPAHCMOPTUPOBaHUSA M 3KCNIyaTauumn

Mpubopbl, B ynakoBke NpeanpusiTUsi -M3roToBUTENS JOMHKHbI XPaHUTb-
CS1 B 3aKPbITbIX MOMELLEHNSX C ECTECTBEHHOW BEHTUNSALMEN.

Knumatnyeckume aktopbl yCNOBUIA XPaHEHUS:

- Temnepartypa Bo3gyxa: -50°C... +50°C;

- OTHOCUTeNbHas cpeaHerogoBas BnaxHocTb: 75% npu +15°C.

Mpubop pabotocnocobeH Npu Nt0GOM pacnonoXXeHUn B IPOCTPaHCTBE.

MpuGop He npegHasHaYeH Ans 3KCMiyaTauun B YCIOBUSIX TPSICKU U
YAApPOB, a Takke BO B3PbIBOOMACHbLIX MOMELLEHUSIX.

He ponyckaeTcs nonagaHue Bnarv Ha BXOAHbIE KOHTaKTbl KINEMMHbIX
3a)KMMOB U BHYTPEHHME 3NeMeHTbI Npubopa. 3anpeLyaercs ncnornb3oBa-
HVMe ero B arpecCuBHbIX Cpefax C codepxXaHvem B aTtMocdepe KuUCHoT,
Liernoven, Mmacen n T.n.

BHumaHue! He ponyckaeTcs norpyxeHue gaTtymka B XXMAKOCTb.

Mpu HeobxoOAMMOCTM MOTPY>XEHUs AaTynka B XUOKOCTb crepyeT
0o6ecnevnTb ero HaIEXHYH MMAPON3ONALNIO.

KoppekTHaa paboTta npubopa rapaHTuMpyeTcs npu Temnepartype
okpy>atowert cpefbl oT -25°C go +50°C 1 OTHOCUTENbHOW BNAXHOCTW OT
301080%.

[ns skcnnyataumm npubopa npu oTpuuaTtenbHbIX Temnepatypax
HeobXoAMMO YCTaHOBUTb €ro BO Braro3alyuLieHHbIA Kopnyc, 4Tobbl
n3bexartb 06pa3oBaHuWs KOHAEeHcaTa Npy nepenage Temneparyp.

Cpok akcnnyataumu 10 net. Npubop yTunusaumm He MOANEXMT.

10. MapaHTuiiHbIE 0bA3aTenbCTBA

"apaHTWIHbBIN CPOK dKCnyaTaumm npubopa - 5 neT co AHA NPoAaXM.

B TeueHue rapaHTUMHOro cpoka 3KchnyaTauuuM WU3roTOBUTENb
Npov3BOAMT PEMOHT Npubopa B criyyae BbiXxo4a ero U3 CTposi Npu yCrosun
cobnioaeHnss noTpebutenem npaBuil XpaHeHUs, MOAKITIYEHUS, U
akcnnyatauun. apaHTuiiHoe obcnyxuBaHue npubopa ocyllecTBnseTcs
Npy HaNM4UM OTMETKY TOPTYHOLLE OpraHn3aLmnu.

Mpubop He MOAMEXMT rapaHTUAHOMY ODCMYXMBAHUKO B CregytoLLmX
cnyyasx:

1. icTedeHune rapaHTUIMHOMO CpoKa aKcrnyaTauum.

2.YcnoBus aKcnnyatauum 1 anekTpuyeckasi Cxema nogKmoyeHns He
COOTBETCTBYIOT “UHCTPYKLMM NO 3KCnnyaTaummn”, nipunaraemon K npuéopy.

3. OcylecTBNeHre CaMOCTOATENBHOIO PEMOHTA NOSIb30BaTENEM.
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Cxema nepexonoB Mo MeHH

Pa6ouuit pexum

Bkn/Bblkn
Harpysku

OnutensHoe
HaxaTune

KpaTkoBpemeHHoe
Haxartue

Bbi6op
nporpammbl
paboThbl

(program)

[OnutensHoe
Haxarne

ABTOMaTHYECKMIA
BO3BparT Yepes 5 cek
nocne nocrneaHero
HaXaTunsi KHOMOK

Pasbnokvposka
KHOMOK

Harpes/oxn-Hue

yCTaHOBKa pexuma
paboTbl

©® (He) ®

aBTOGNOKMpOBKa

P-.3
- (P romn TAES) - - -
1 1 program 2 1 1 program 3 '
' program 1 ' ' '
3 paboTa B pexume 1 paboTa B pexume 1
1paborta B pexvme TK: 4'I : TK-4H ,, : TKAT ,I
1 £3-55,0..+125,0°C 1 0..+125°C 1 £ +5..+40°C
yCTaHOBT(a yCTaHOB;a ycraHera
Temnepartypbl Temneparypbl Temnepartypbl
®
0,1..39,9°C @ 1..20°C (é)
./—
ycTaHoBKa ycTaHoBKa
rucrepesuca rucrepesuca
® ®

unloc/autoloc

Pr4

g
1 program 4 N
: paboTa B pexume 1
' TK-4ice ,

yCTaHoBKa BepXHeW
rpaHuubl AvanasoHa

© (59 ®

YyCTaHOBKa HWXHEN
rpaHu1Lbl AnanasoHa

© ) ®

KHOMOK

P rucrepesuc 1°C

0..+10°C

® -20..-1°C

program 5
pabota B
MHTEPBanbHOM
- - - pexnme ’

10...90%

’
1
1
1
]

yCTaHoBKa
OTHOCUTENbHOTO
BpeMeHV paboTbl

© G ®

® lenled) ®

C6poc Tekyuien
nporpammb|

--@ ~BSPE Pr.1

OnutensHoe [~
HaxaTune

4. Hannume cnegoB MexaHWYeCKUX MOBpEexXAeHUn (HapylieHue
nnombupoBaHus, HETOBapHbIA BUA, MNOArOpPaHUe CWUMOBbIX KNEMM C
BHELLHEeN CTOPOHbI).

5.Hannune cnepos BO3deWCTBMA BRarv, nNonagaHUs MOCTOPOHHUX
npeaMeToB, MbINw, rPsA3un BHyTPb Npubopa (B T.4. HACEKOMbIX).

6.Ynaapa MonHuK, noxapa, 3aTonfeHns, OTCYTCTBME BEHTUNALMM 1
OPYrVX NPULKH, HAXOASALLUMXCS BHE KOHTPOMS NPOU3BOAMNTENSI.

11. CBnaeTenbLCTBO O NpUeMke

Mprbop npoLuen npuemo-cAaTONHbIE UCTIBITAHNS.

Homep naptum

Cxema nogknroyeHus

Larung

Harpyaia

Bron
~220B g5 4
N

[arta Bbinycka

Fa6apuTHbIe pasmepbl

456789

:

525 64
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