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“TKA-UTO”
— M3MEpHUTENb TeIUIOBOH (MH(ppaKpacHON) 00IyIE€HHOCTH

Buumanue! Hzeomosumenv ocmagnsiem 3a coboii npago HOCUmMs
UBMeHeHUs. HenpUHYUnUAIbHO20 Xapaxkmepa 6 KOHCMPYKYyulo u
anekmpuyeckyio cxemy npudopa “TKA-UTO” (oanee no mexcmy
- "npubop”) 6e3 ompasicerus ux 6 pyKkogoocmee no IKCHIyaAmayuu.
B npubope moeym 6wvimv ycmanosnenvl omoenbhvle dleMeHmol,
omauyaowuecs Om YKa3aHHulxX 6 OOKyMeHmayuu, npu dmom mempo-
JnoeudecKkue U IKCHAYamayuoHHvle Xapakmepucmuku npubopa He
VXYOmaromes.

TloBepka mprboOpa OCyIIECTBISIETCS B COOTBETCTBUM ¢ MeTomuKoH
noBepkw, yreepkaéaHoi ['L{W CU “BHUMM unwm. I.1. Menneneesa”.

1 BBEJJEHUE

Hacrosimee pykoBOACTBO 10 BKCIUTyaTallMy IPEJHA3HAYEHO IS
O3HAKOMJICHHSI C TPHUHIUIIOM paboTel mpubdopa, OCOOECHHOCTAMHU
KOHCTPYKLIMH, IPABUIIAMH XPAHEHHS U IOPAAKOM PabOTHI.

2 HABHAYEHHUE U OBJIACTb IPUMEHEHMUS

IIpubop mnpenHasHaueH Uil M3MEPEHUS] IUIOTHOCTH TEIJIOBOTO
IIOTOKAa M3JIyYeHUs] (WIM WHTEHCHBHOCTH TEIJIOBOTO OOJIy4eHMsI,
9HEPIreTHYECKOH OCBEIIEHHOCTH,  OONY4YEHHOCTH), a TaKkKe s
OLICHKH OKCIIO3MIMOHHON [03bl TEIUIOBOrO OOIy4YEHMS I[epCcOHala
B IPOU3BOACTBEHHBIX M JKWIBIX IOMELICHHSX, OOYCIOBIEHHOTO
BJIMSTHHEM JIOKAJIBHBIX M OOIIMX UCTOYHHUKOB TEIUIa.

Ob6nacte mpuMeHeHHWs npubopa: BBINOJIHEHHWE padoT 1o
obecriedeHnI0 Oe30MacHbIX YCIIOBUI OXpaHbl TPY/Ja, CAHUTAPHBIA U
TEXHUYECKUH HaJ30p B JKMJIBIX M IIPOU3BOACTBEHHBIX [TOMELICHHSX,
arrecranusi pabounx MecT W Apyrue cepsl AesTEIbHOCTH,
perameHnTHpyemble  TpeOoBaHusMu  DenepasibHOrO  3aKoHA
PO  Ne426-n «O cneuuanbHOM — OLIGHKE  YCIOBUH  Tpynay,
CanlluH 2.2.4.548-96, npuxa3a Muncou-3zxpaspa3sutust PO Ne1034H,
1SO-7726:1998, TOCT 8.106-2001.



3 OCHOBHBIE TEXHUYECKHWE XAPAKTEPUCTUKH
3.1 lnanazon uamMepeHus 00Iy4EHHOCTH

(TIUIOTHOCTH TIOTOKA W3IyYeHust), Bm/m’ 10...3500
3.2 I[Ipenen nomyckaeMoii aOCOMIOTHOM
MOTPEIIHOCTH U3MEPeHUM, Bm/w’ +(2,0 + 0,08-UB)
3.3 Bpems yctaHoBieHus: pabo4ero pesxxuma, MuH, He MEHee 15
3.4 Bpems HenpepbIBHOM paboTs! pudopa, u, He MeHee 32
3.5 [luranue (2 Garapeu, Tui “AA”), B 3
3.6 Tok, moTpebiseMblil TPUOOPOM OT UCTOUHHKA
nutanus, mA, He Oonee 16
3.7 Cpennsas HapaOOTKa Ha OTKa3, 4, HE MEHeEe 2000
3.8 Macca npubopa, ke, He Gosee:
— 0e3 mTaTuBa 0,35
— CO IIITaTHBOM 1,2
3.9 I'abapuTHBIE pa3Mepsl mpudopa, mm, He Oonee:
— 050k 00pabOTKM CUTHAJIOB 190x70x25
— OJIOK YepHOTOo Iapa 290x95x95

3.10 T'abGaputHble pa3mepsl WTaTHBA, MM, HE 6onee  530x100x100
3.11 DkcrmyaTaoHHbIE TapaMeTphL:
3.11.1 Temneparypa okpyskatomero Bo3ayxa, °C:

— HOpMaJIbHbIE Pabouue yCIOBUSL 205

— paOouuii 1nana3zoH TeMneparyp -20...+55
3.11.2 OTHOCHTENIBHAS BIAXXHOCTh BO3yXa IPH TeMIIEpaType

okpy:karomiero Bosayxa 25 °C, %, ne 6onee 98
3.11.3 Atmocdepnoe nasienue, klla 80...110
4 KOMILIEKT TIOCTABKHA

[Tpubop xom6buaMpoBanHsi “TKA-UTO”
barapes (tumopaszmep AA, 1.5B)...........
HTATHB ... e
PYKOBOZICTBO 1O SKCTUTYATAITHH ...covneevnrenereneeneareneeeeneneanennas

TTACTIOPT ..ottt
Metonuka nosepku MIT 2411-0105-2014

WNunuBunyanbpHas MOTPEOUTEIBCKAS TAPA (CYMKA) ..ovveveveennnns 1 mt.
TPAHCTIOPTHAS TAPA ...vvevveeieieeieeieeieeteeneeeneeseeesaeeseeenseeneeneens 1 mr.



5 YCTPOMCTBO U IIPUHIIUI PABOTBI

5.1 KoHCTpykTMBHO mpuOOp BBINOJTHEH B  BHJIE JBYX
(yHKIIMOHANBHBIX OJIOKOB: O10ka oOpabotku curHanos (1, Puc.l)
1 U3MEPUTEIBbHON ronoBku (2, Puc.l), coeanHEHHBIX Mexay co0oi
kabesneM cBssu (3, Puc.1). [IBa nanHBIX OJ10Ka Iepes Ha4aIoM padoTh
KPEIIST Ha ITATHBE.

Ha nuuesoii cropone kopmyca mpubopa pacmnonoxensl: — JKK-
JucIuiei u opransl yrpasnenust: kHorku BKJL/BBIKJIL, IIOACBETKA
1 TP (QYHKIMOHAIBHbIE KHOIKH.

Ha oGparHoii cTopoHe KopIryca pacroiokeHa KpbIIIKa 0aTapeiHoro
oTceKa.

Ha npaBoii 6oxoBoii cTopone koprmyca mpudopa pacrosnoxen USB-
pa3béM, IpeAHa3HaYeHHBIH U1 cBsi3u mpubopa ¢ I1K.

5.2 IlnombGa mnpeAnpHUsTHS-U3TOTOBUTEN YCTAHABIMBAETCS Ha
3aHel KphIlKe npubdopa.

5.3 bnokx uyépHOro mapa MpeAcCTaBIseT COOO0M TOHKOCTEHHBIN
uyépubiil map (YLI) auamerpom 95 mm, Ha3bIBaeMbIl Takxke «chepoit
BepHOoHa», KOTOpbIK BBITOMHAET (YHKIUIO cOOpa OKpYIKAIOIEro
(BHEIIHET0) TEIUIOBOTO U3ITy4EHHUS.

Buytpu Ul Haxonutcs ObICTPOASHCTBYIOINE JTATYUKU TEIUIOBOTO
U3JTyYEeHUs], BBIXOJHOW CUTHAJI KOTOPBIX MPOMOPIHOHANIEH BENUHHE
TerioBoit oOyuénnoctu E, Bo3zneiicTByromeli n3sae Ha YIII.

5.4 DAeKTpOHHBIA OJOK CIyXKHUT A MpeoOpa3oBaHUsl CUTHAJIOB,
MOCTYTMAIOIIHUX OT JATYHUKOB TEMIOBOTO U3ITyYEHHs], PACTIOI0KEHHBIX B
YIII, n naTunka oKpy»Karollel TemMIeparypsl, a TAKKe JJIs pacuéra 1o
9THM JAaHHBIM 3HaUeHUN 00my4EHHOCTH E 11 0TOOpaxKeHus pe3yabTaToB
HU3MEPEHUH U PacU€TOB Ha JKUAKOKPUCTAIUINYECKOM JUCILIEE.

5.5 punnun neiicTBus npubopa 3aKirodaeTcs B MPeoOpa30BaHUM
nagatomiero Ha Yl BHeNIHEro TEIIOBOro MOTOKA B AJIEKTPUUECKUIN
CHUTHaJ, TPONOPIMOHANBHEIN o0mydyeHHOCTH E, ¢ mocnemyromuMu
HEOOXOMMMBIMH TTPE0OPa30BaHUAMH M HHIUKAIMEHl pe3yabTaToB
M3MepeHnit Ha aAucIiee npubdopa.

Temneparypa BuyTpu YL ompenensier peakuuio Ha TEIUIOBOE
H3IydeHue, ycpeHEHHyo 1o yrity 47 (360°) 1 BpeMeHHU 3KCIO3UINY,
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Puc.1 — Buemnuit Bux npubopa “TKA-UTO”.
1 — brok 00paboTku CUTHAJIOB
2 — biok uépHoro mapa
3 — Kabenb cBs3u
4 — TeMnepatypHbIii 30H]



Puc.2 — Knonku ynpasieHusl.

1 — KHOTIKA BKJTIOUEHHS/BBIKITIOUCHNS Tpudopa
2 — xHonka noacseTkn JKK-nucruiest

3.4,5 — QyHKIMOHAIBHBIE KHOIIKU



JKBUBAJIEHTHYIO PEaKIH Tejla YeJIoBeKa Ha (DaKTOPHI OKpYKaromen
Cpelbl, TaKHe KaK paJMalliOHHBII 1 KOHBEKTUBHBIN TEIIIOOOMeH. Jta
TeMieparypa usmepsiercs rno uHppakpacuomy (MK) msmyuenuro or
BHyTpeHHel noBepxHocty YL ¢ momorpio pacnoioKeHHBIX BHYTPH
JIaTYNKOB TEIIOBOTO U3ITyIEHHUSI.

5.6 Jist onpeneneHust KelnaeMoro rnapaMerpa JOCTaTOYHO MoMec-
THUTB IPHOOP B 30HY N3MEPEHHH U Yepe3 HEKOTOPOe BPEMsI CUUTATh C
JKHJIKOKPHCTAJUTMYECKOTO ANCIUIES] U3MEPEHHOE 3HaUYCHHUE.

5.7 BxiroueHue npubopa W €ro OTKIKOYCHHUE MPOHU3BOIUTCS
KPaTKOBPEMEHHBIM OTHOKpaTHBIM HaxkaTneM KHonku BKJL./BBIKJIL.

5.8 IlepexiitoueHue SKpaHOB IMPOUCXOIUT B CIIEAYIOLIEM TOpsIIKe
(cm. Puc.3):

(A) — cTapTOBBIi dKpaH, MOSBISIETCS MOCIIE BKIIOUCHUS IIpuoopa,
3a7epiKKa 3 CEeKyHABl Ha OTOOpa’keHHE: HOMEepa MOJIEINH, JIOTOTHUIIA
(MPMBI 1 BOSMO’KHOCTH BOMTH B PEKHM HACTPOEK.

(F) — oxpaH HacTpoek, nepexos K HeMy OCYLIECTBISIETCS MOCIe
HaKaTHsl epBOil PyHKIMOHAIBHOM KJIaBHIIHN (CHMBOJI KJIIOYa B JIEBOM
HIDKHEM YIIIy 9KpaHa) BO BpeMs OTOOpa)KeHHs CTapTOBOIO dKpaHa
(A). B MeHIO HACTpOEK MOXKHO: BKJIFOYHTH/BBIKIIOUYUTH ABTOMAT
OTKJIIOUECHUSI Iprbopa (4epe3 5 MUHYT), 3a/1aTh BPeMsI SKCIIO3UIIMN 1
JoItto 00rygaeMoit mosepxaoctH (/1.110B.). 3HaUSHUs! B KaXKJ0if cTpOKe
JKpaHa HacTpOeK M3MeHsroTcsi HaxkarueM kHonku SET, mepexon nHa
CJIEYIOLIYIO CTPOKY OCYIIECTBIISIETCS CPeAHEN KHOIKON CO CTPEIIKOH,
JUISL BBIXOZIA M3 JKpaHa HACTPOCK M COXPAHCHMS BCEX H3MEHEHHI
Haxxmure SAVE.

(B) — skpan oTtoOpakaer: 3HaueHUe TeruioBoi obimyuénHoctH (E),
paJMalMoOHHYIO TeMIepatypy (tr) u remmeparypy (ta) Bo3mgyxa.

(D) — sxpan (MEMO) oto0OpaxkaeT maMmsTh IprOOpa, Hepexox B
HEro BO3MOXKeH 13 dkpana (B).

B mamstu mpubopa OpraHM30BaHO JEBATH SYEEK JUISl JAHHBIX,
COXpaHeHHe B HUX HMH(OPMAIMM OCYIIECTBISICTCS I10JIb30BaTEIEM
HaxaTHeM BTopoi QyHKimoHansHOM Kiasumm (SAVE), nepexoxn
K CHeylolmed sueike OCYHIECTBISICTCS HaKaTHEM TpeTbeil
(DYHKIMOHAJIBHON KIIABUIIH (CTPENKA BHU3).
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Puc.3 — Pacnonoxxenue cuMmoioB Ha JKK-nucee.



OnHa syelika COXpaHseT 3HAYCHUSI TEIUIOBOM OONYyd4EHHOCTH,
paIualMOHHON TeMIleparypbl M TEMIICPaTypbl BO3IyXa, a TaK JKe
BPEMCHHBIC METKH K COXPaHCHHBIM JIAHHBIM.

(C) — akpan (HOLD) oroOpakaeT TeKylIne 3HAYCHUS TEILUIOBOI
OONIy4EHHOCTH, PAJMAIIMOHHONW TEMIICPAaTypbl M  TEMIIEPATYpPhL
BO3/yXa.

[To 3aBepiieHUU BPEMEHH YKCITO3HUIIUH IIPOUCXOTUT ABTOMATHUCCKUIT
nepexon k skpany (E).

6 MIOAI'OTOBKA K PABOTE

6.1 Jlo Hawama pabOoTBI ¢ NPHOOPOM TIONB30BATENb JIOJDKEH
BHUMATeIbHO O3HAKOMHTBhCA C Ha3HAUYeHHEM mpubopa, ero
TEeXHNYECKHIMH JaHHBIMH W XapaKTepHCTHKaMH, yCTPOHCTBOM U
TIPUHIIUIIOM JEHCTBUSL.

6.2 Dkcruryaramus Tpudopa JIOIMYCKAaeTCsl TOJIBKO B pabodmx
YCIIOBHUSAX, YKa3aHHbIX B 11.3.11.

6.3 Ilepen nHauamoM paboThl yOemuTech B pabOTOCIOCOOHOCTH
aeMeHTOB TuTaHus (Oarapen). Ecnmu mocne BriodeHHs mpubdopa
Ha nuciiee nosButes Haamuch “3AMEHUTE BATAPEIO!”, HyxHO
3aMEHUTH OaTrapen Ha HOBEIE.

7 HOPAJOK PABOTBI

7.1 Pacmakyiite mpubop, 3akpenure YLl u s1eKTpoHHBIH 070K
npubopa Ha mwTaruse, noakarounte ook YL k npubdopy, ycranoBute
IITAaTHB B HEOOXOMMMOM MJIsl M3MEpeHHil MecTe H Ha Tpebyemoil
BBICOTE (IPU HEOOXOAMMOCTH JIEKTPOHHBIH ONOK NpHOOpa MOXET
HaXOJMThCS B PyKax OMeparopa).

7.2 Bxmrounte npubop. YCTaHOBHTE HEOOXOAMMBIE IapaMeTphl B
MEHIO 9KpaHa HacTpoek (cM. 1.5.8). [ coxpaHeHHs yCTaHOBICHHBIX
B 9KpaHe HaCTPOEK MapaMeTPOB M BHIXOJA M3 HET0 HAXKMHTE KHOIKY
nox 3HakoM SAVE, nmpubop aBTOMarndecku nepeiiiéT Ha OCHOBHOM
skpaH (B), 3arem Haxxmute kHonky RST s oOHyneHus mokaszaHuit
TEIIOBOM 00Ty4EHHOCTH.

7.2 Ilo uctedeHun 15 MHUHYT CHUMHTE IOKa3aHUS C JUCIUIES
3JIEKTPOHHOTO OJ10Ka pubopa.

-9.



Ipumeuanue: B ciyuae nposedenusi usmepeHuil 8 NOMEWEHUsIX,
memnepamypa Komopwvix 3Hauumenvro (bonee uem Ha 10 °C)
omuuuaemcs om memnepamypbl, npu KOMOpPOU panee HAXOOUNCS
npubop, HeobXO0UMO 6vl0epIcamy €20 8 OAHHOM NOMEeWeHUU &
meuenue 15 munym, oepadus 4épHwlll wap OmM OKpPYICaoujeco
obnyuenus, nocie uezo ybopamv ozpadcoenue U NPUCMynums K
UBMEpPEeHUsIM 8 YCIMAHOBIEHHOM NOpsiOKe.

7.3 Ecmm Bo Bpems paboTel mpubOopa IOSBUTCS HAANHCHh
“3AMEHUTE BATAPEIO!”, 3amenure Gatapen Ha HOBBIE.

7.4 1o OKOHYAHHUH N3MEPEHHH BHIKIFOUNTE TIPHOOP.

8 TEXHUYECKOE OBCJIIYKUBAHUE

8.1 INepen BBOgOM IpHOOpa B AKCILTyaTallMI0 YCTAaHOBHUTE OaTapen
(ecmm sTOro He OBUIO CHENAHO HA NPENPUATHU-U3TOTOBHUTENE),
BXOZAIINE B KOMIUIEKT IOCTaBKH. JIJIT 3TOT0 HEOOXOAMMO OTKPHITh
KPBIIIKY OaTapeHOTO OTCeKa U yCTaHOBUTH OaTapem.

8.2 Bo n3bexaHue MoBpexXICHUS JATYMKOB 3alpeIacTces: pa3onpars
N3MEPUTETBbHBIH 30HI.

8.3 He nmomyckaercst monajiaHue Kameidb BIAaTd B M3MEPUTEILHYIO
TIOJIOCTH 30HJA, HE JIOIyCKACTCs! OTPYKaTh 30HM B KHKOCTb.

8.4 He pexe omgHOro pasa B ABa roga CIeIyeT NPOU3BOAUTDH
MOBEPKY (KaInOpOBKY) MpuOOpa, IPU ITOM JaTa U MECTO IOBEPKH
(xamOPOBKH) JOJHKHBI OBITH TIPOCTABIICHBI B ITACTIOPTE pUOOpa.

IToBepka ocymectBisercss o gokymeHty MIT 2411-0105-2014
«M3mepurens  TemtoBoit obmydéHHOCTH «TKA-UTO». Mertonnka
moBepkm», yrBepxknennoir ['LIM CU OI'VII «BHUUM nwm.
JA.U.Menneneesa» B ¢eBpaine 2014 1.

8.5 Ouepennas noBepka (KaauOpOBKa) MPOM3BOIUTCS TONBKO MPU
HaJIMYHH T1aCcTIOPTa.

9 ITIPABUJIA XPAHEHUS U TPAHCIIOPTUPOBAHUSA

9.1 IlpubGop  mOmMKEeH  XpaHUTbCA B  HHAUBUAYaJIbHOU
MOTPEOUTEIILCKOH Tape MPONU3BOJUTENS B 3aKPHITOM TTOMEIICHUH TIPU
temmeparype oT +1 10 +40 °C u oTH. BraxxHOCTH He Goree 85 %.

9.2 B okpyxalolieM BO3yxe He JOJDKHO COAEPKAThCs KUCIOTHBIX,
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IIEJIOYHBIX W JPYTHX arpecCHBHBIX IIPUMECEH, BBI3BIBAIONINX
KOPPO3HIO.

9.3 Ilpubopbl MOTYT TpPaHCHOPTHPOBATHCS B HHAWUBHIYaIbHON
HOTPEOUTENLCKOI Tape W3TOTOBHTENSI BCEMH BHAAMM TPAHCIIOPTA,
B COOTBETCTBUH C JCHCTBYIOIIMMU Ha HUX IpPaBHIAMH IEPEBO3KH
Ipy30B.
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