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Po3pobneno ycmagy onsa memponoziunoi nepesipku mepmonepemeoprosaiie onopy ma 0asa aémomamuHozo niooopy

nap mepmonepemeoprosauie na 6a3i nepcoHaAILHOZ0 KOMN' I0mepa.

Paszpabomana ycmanosKka 015 Mempoi02uieckoli nogepKu mepmonpeodpasoeameneii CONPOMueIeHUA u 01

agmomamuyieckozo noobopa nap mepmonpeoopazosamereii Ha 6aze NEPCOHAILHO2O0 KOMAbIOmepd.

A charter for metrological verification thermal resistance and for automatic matching pairs
of thermocouples on a personal computer.

IMocranoBka mpodaemu. Ha cydacHomy erami po3-
BUTKY YKpaiHU eHeproreHepyBaJIbHI ITiANPUEMCTBA, IIO-
CTa4YaJbHUKU Ta CIIOXKMBa4l TEIUIOBOi eHeprii, Bpaxo-
BYIOYM 3POCTaHHS I[iH Ha €HEeProHOCII, 3allikaBlIeHi y Imij-
BUIIIEHHI TOYHOCTI Ta JOCTOBIPHOCTI PE3YJbTaTIB BUMIPIO-
BaHHS TEIUIOBOI €HEpTii.

CboromHi Ha MJACTaBl TO3UTHUBHHUX PE3yJIbTATIB
BUIIpOOYBaHb /10 JlepxpeecTpy 3aco0iB BHUMiproBaHb YK-
painu BHeceHo moHax 100 THHIB MPHCTPOIB OOJIKY Terl-
JIOBOi eHeprii. Po3poOHMKY TparHyTh 3a0€3MEeYUTH BHCO-
KN pIBEHb TOYHOCTI BHMIpIOBAIBHHX CHUCTEM TEIIOBOI
€Heprii, MpoTe HU3bKa JOCTOBIPHICTh NPUHHSATHX METO/IB
OIIIHKM TOYHOCTI, a TaKOX PO3MAiTTs aJrOpHUTMIB po3pa-
XYHKY TEIUIOBOI €Heprii He 3aBXKIU Jar0Th 3MOTY KOPEKTHO
BUPILIUTH € 3aBJaHHSL.

BiporigHicTh pe3yibTaTiB BUMIPIOBAaHHS TEIIOBOI
€Heprii 3HaYHOI0 MIpOI0 3aJIOKHUTh BiJl TOYHOCTI BUMIpIO-
BaHHS Pi3HULI Temnepatyp. Sk MepBUHHUIA [TepeTBOPIOBAY
TEMIIEPaTypH y IPUCTPOSIX OOJIIKY TEIUIOBOI eHeprii BUKO-
PHUCTOBYIOTH TEPMOIEPETBOPIOBAYI OIOPY, METPOJIOTiuHi
XapaKTePUCTUKH SIKAX BU3HAYAIOTH 3arajibHy IOXHOKY
BHMIiPIOBaHHSI.

[epeBipka mepBHHHMX 3aco0IB BHUMIPIOBAHHS TEM-
TiepaTypy — CKJIaJIHUH Ta TPYAOMICTKHH IMPOLEC, IO MOTpe-
Oye 3HaYHHX YaCOBHX, IHTEIEKTYaIBHUX Ta (DI3NYHUX 3aTpaT.

Jlo HaliOIMpeHIIHUX [TePEeTBOPIOBAYiB TEMIIEPATYPH
Hajlexath TepMmoreperBoproBaui omopy (TO). OcranHiM

4acoM CTBOPIOIOTHCS 1 BHITYCKalOThCsl HOBI Tunu TO, siki
3aBISIKM BHCOKIH CTaOlIbHOCTI 3a0e3MedyroTh BUMIpIO-
BaHHS TEMIICPATYPH 3 MiJBUIICHOIO TOYHICTIO MPOTATOM
TpUBaJIOro Yacy. BupoOHuMnTBO Ta ekciutyaramis TO
HEMOXKJIUBI 0€3 BHUCOKOSKICHOTO 1 BHCOKOIPOJYKTHBHOI'O
METPOJIOTYHOr0 320e3MeYeHHSL.

Meta po6GoTu: po3poOJieHHS yCTaBH JJIsi aBTOMa-
TUYHOTO MiA0OpYy Nap TepMollepeTBopioBadiB Ha 0asi
HEePCOHAIBHOIO KOMIT I0Tepa.

CTpyKTypHa cxeMa yCTaBH. Y pe3yjbTaTi aHANi3y
METO/IB YCYHEHHS HEJOJIKIB CTBOPEHO YHiBEpCaJbHY
aBTOMAaTUYHy CHUCTEMY MiAOOpY Iap TepMOIepeTBO-
proBadiB Ha 0a3i MepcoHalIbHOr0 KOMIT foTepa. [Ipudomy
PO3paxyHKH BUKOHAHO TaK, 100 11 CHCTEMa JaBaja 3MOTy
peanizyBaTu cTaHaapTHI BepudikamiiiHi cxemMHu. ABTO-
MaTH30BaHa CHUCTEMa IepeBipKU 3ac0o0iB BUMIPIOBAHHS —
e (QYHKI[OHAJTBHO 1 KOHCTPYKTHBHO OpTraHi3OBaHWH 1
METPOJIOTIYHO aTECTOBAaHMH KOMIUIEKC 3Pa3KOBUX 3aC00iB
BHMIpIOBaHHS, 3aCO0iB 00YHMCIIOBAIBHOI TEXHIKH, KaHAJIIB
3B’SI3Ky 1 JIOMOMIXKHOI'O OOJIaZHAHHS, OCHAIICHUH MeTo-
JIMKaMU 1 ITporpaMaMu IepeBipKH.

BukopuCTOBYIOUM 3aIPOITOHOBAHHMM IMiIX1M, MiJ Yac
PO3pOOJICHHS BUMIPIOBAILHOIO OJIOKA aBTOMATH30BAHOL
yCTaBH JUIsl IEPEBIPKU MOXKHA:

3a0e3neunTH HeoOXiJHY TOYHICTh NIEPEBIPKH;
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YCYHYTH BIUIMB OIOpPY 3 €IHYBAJIBHHUX APOTIB 1
KOHTaKTiB, HecTaOIbHICTh cTpyMy B Koiax TO;

3a0e3MeUnTH YHIBEPCAIBHICTh BUMIpPIOBAIILHOTO
OJ10Ka;

3a0€3MEUYNTH aBTOMATH3AIlI0 TPOIECY BUMIpIO-
BaHHS, 1 IBUIIUTH TPOAYKTUBHICTb 1 KyJIbTYpY Tpalli.

3rifHO 3 HOPMATHBHUMH [OKyMEHTaMH IepeBipKa
TO Moke IPOBOAUTHUCS TBOMA CIIOCOOAMH:
3a pelepHUMH TOUYKaMHU;
TIOPiBHSHHSM 3i 3pazkoBuM TO B TepMocTaTi.
DakTHYHO YCI METOAMKH MiA00pY Map CKIATA0THCI
3 IBOX €TaIliB:

BH3HAYCHHS 1HIUBIAyaJbHUX 3aJexkHOCTEH R(t)
«XOJIOJHOTO» 1 «TapsI0oro» TePMOMETIB;

MOPIBHSHHS 1HIMBITyaJIbHUX 3aJIEKHOCTEH IBOX
TEPMOMETPIB 3 METOI0 Y3TOJDKEHHs X y mapi, mo 3a0e3-
neyye MiHIMaJIbHy MOXHMOKY BHMIPIOBaHHsS pi3HHUII
TEMIIEpaTyp MiJl 9ac poOOTH 3 00UMCITIOBAYEM.

[ToxnOka BUMiprOBaHHs TEMIIEPATYpPH 32 JOIOMOTOI0
TEpMOIIEPETBOPIOBAUIB OIIOPY Ma€ TaKi CKIIA0Bi:

BUIIAJIKOBA MOXUOKa, 3yMOBJIEHA TEXHOJIOTTYHIM
PO3KHIOM OIOPIB 1 TeMIepaTypHUX Koe]ili€HTiB TepMo-
TIepEeTBOPIOBAYIB;

cHUCTEeMaTHYHa TOXMWOKa, 3YMOBJEHa TEPMO-
eNeKTpudHUM edekToM. Ll ckiajoBa MOXMOKM BHHUKAE
TOJi, KOJMM JIO IUIATUHOBOTO a00 HIKEJIEeBOro IepeTBo-
proBaua I’ €THYIOTh 3BUYAiHI MiJHI MPOBITHUKH, a IX
3’€IHAHHS MaloTh pi3Hy Temrepatypy. Tepmo-EPC BuHU-
Ka€ TaKoOX Yy KOHTAaKTaX Miji Ta CBHHIIEBO-OJIOB’SIHOTO
3moTy (3HaueHHs TepMo-EPC cranoButs 1..3 MxB/°C);

TETUIOBHUH Ta (TiKep-IIyM BUMIPIOBaHOT'O OTIOPY;
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caMOHarpiBaHHs TEPMOIIEPETBOPIOBAYA;

moxubka Merony (CXeMHU BHMIPIOBAHHS) OMOPY,
IO 3aJISKUTH BiJl JOBXWHH TPOBIIHUKIB, SIKi 3’€IHYIOTH
BUMIPIOBATEHHUN MOJYJIb 3 TEPMOIEPETBOPIOBAYEM;

MOXHUOKa BUMIPIOBATEHOTO MOJYJISI.

[Tix wac po3poOJIEHHSI CTPYKTYPHOI CXEMH 3acTo-
COBAaHO CXEMOTEXHIYHI Ta KOHCTPYKTHBHI pIIIEHHS IS
MiHIMi3alii TOXWOKHM BHW3HAYCHHS METPOJIOTIUHUX Xa-
PaKTEpPUCTUK TEPMOIIEPETBOPIOBAYIB OMOpPY Ta IMiAOOpY
map TtepMmoneperBopioBauiB. CTpPYKTypHY CXEMY YCTaBH
JUIE  METPOJIOTIYHOI TepeBIpKA  TEpMOIIEPETBOPIOBAYIB
oropy mnpencraBieHo Ha puc. 1. Jlo ckimagy ycraBu
BXO/ISITh: TEPMOCTaT 3 OJIOKOM pEryJIOBaHHS TeMIIe-
patypu, MIKpOKOHTPOJEPHUH OJIOK 3 KOMYTaTOpOM Iiep-
BuHHUX neperBoproBadviB (I1I1), ommerp Ta nepcoHambHMI
KOMIT'IoTep. YCTaBa INpaiioe B aBTOMATUYHOMY DPEXHMI,
MIPOBO/INT yCi HEOOXiJHI BHMIPIOBAaHHS, OMNPAIbOBYE
pe3y/bTaTd BUMIpPIOBAaHb Ta BHUJAAE IIOBIIOMIJIEHHS MPO
npuzaataicts [1I1 mo momaneimoro BukopuctanHus. [lepen
MMOYaTKOM TIEPEBIpKU dYepe3 iHTepdeiic KopucTyBaua
MOJKHA 3a/1aTH XapakTepuctuku Ta tun [1I1.

[pouecom BukoHanHs nepeBipku I1I1 kepye nepco-
HAJIBHUI KOMIT I0Tep. Y Cl CUTHAIM KepyBaHHs Ta BUMIpIO-
BaHa iH(oOpMallis MPOXOAATh Yepe3 MIKPOKOHTPOJIEPHUI
OJIOK BiJl/I0 MepcOHaIbHOr0 KomIl'totepa. IlepcoHanbHui
KOMIT FOTEp TI0YeproBO 3aja€e OJIOKY PeryiroBaHHS TEPMO-
cTata 3aBJaHHs] HA MiATPUMAaHHS IEBHUX TeMIEPaTypHUX
Touok (manpukian, tpu touku: 0 °C, 50 °C, 100 °C) ta
KOHTPOJIIOE BUXiJ] HAa KOXHY 3 HuX. [Ipu BuXoi Ha pobouy
TeMIIepaTypy Ta micist ii 4acoBoi crabini3amii BUMIpIOIOTh
3HauyeHHs omnopy II1.
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Puc. 1. Yemasa ona memponoeciunoi nepegipku mepmonepemeopiosayie onopy
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[epBunHi meperBoptoBaui R;..R, po3ramoByoTs y
pobouiii kamepi TepMocTaTa Ta I €IHYIOTh 0 KOMY-
tatopa. Komyratop noueproso mix’eanye II1 no ommerpa,
BUKOHYIOTh JIEKiJIbKa BHUMipioBaHb 3HaueHHs omopy IIIT i
pe3yJIbTaTd BUMIPIOBAHb IEPENAlOTHCS JI0 MEPCOHATBLHOIO
KOMIT toTepa. BuMiproBaHHS MPOBOTH Yy KOXKHIM 3a/1aHii
TemriepatypHiii Touni. Ha mepconanpHOMY KOMIT toTepi 3a
OTPUMAaHMMHU pe3yJIbTaTaM{d BHUMIPIOBaHb PO3PaXOBYIOThH
MOXUOKM BUMIPIOBAHHS y KOXKHIH TeMIiepaTypHiil Touii ta
poOIITH

BHCHOBOK TIIpO KjIaC TEpMOIIECPECTBOPIOBaya.

ITouatok
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Pe3ynbTaTi METpOIOTiUHOI EPEBIPKH BUBOSITHCS HA €KPaH
MOHITOpPa Ta MOXKYTh OyTH PO3JPYKOBaHI.

VYcraBa miATpUMYE HHU3KY CEpBICHUX (QYHKINH:
TiepeBipsie BJIACHY MpPAaLE3/IaTHICTh Ta HASBHICTH 3B’SI3KY
MK yciMa (YHKIIOHAIFHHUMH OJOKaMH, 3HAXOAUTH

HOMiHAIbHE 3HAYEHHS OMOpY TEPMOIEPETBOPIOBAYA,
MepEeBipsi€ HASIBHICTH KOPOTKOT'O 3aMUKAHHSI Ta PO3PHUBY 32
KOXXHHUM KaHAIIOM BUMIipIOBAaHHS, Ja€ IMOBIJOMIICHHS MPO
CTaH TEPEBIPKH, a TaKOXK NPO HECIPAaBHOCTI Yy pOOOTI.

AJNTOpUTM pOOOTH YCTaBH MPENCTABICHO HA PHC. 2.
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CaMorepeBipka TOTOBHOCTI YCTaBH A0 pOOOTH
(HasBHICTb 3B’ 3Ky MDK €JIEMEHTaMU yCTaBu)

Iepesipky
PO IEHO

BuBeeHHSs MOBiIOMJICHHS
PO MIOMUJIKH Ta 3yIHUHKA
(3 MOXJIMBICTIO
repe3anycKy ycTaBu)

KOMYTaTOpa

[Tepesipka nHasiBHOCTI i’ equanss [1I1 no

ITix’ennano
yei IIIT
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<

BuBeneHHs mOBi JIOMIICHHS
PO HEMiJ’ €JHaHI KaHAIH
abo 1mpo KopoTKe
3aMUKaHHS

!

[IpuiiHATTS onmeparopom
pilIeHHs po
IIPOJIOBXKEHHS POOOTH
yCTaBU
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3amyck TepMocTaTta Uil BUXOLy Ha TeMIIEParypy
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Puc. 2. Ancopumm pobomu ycmagu 0ns memponoziunoi nepesipku

mepmonepemeoproeadie onopy
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Temnepatypy
I OCATHYTO

BumiproBanms Ta 3amam’sToByBaHHA oniopy Ry ITI1

v

3amyck TepMocTara Uil BUXOJy Ha TEMIIEpaTypy
T=100°C

Temnepatypy
I OCSATHYTO

BumiproBaHHs Ta 3armaM’ ATOBYBaHHS 01opy Rgo 1T

v

Bmsnauenns knacy ta ninbip map I111

v
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Puc. 2. Aneopumm pobomu ycmasu 05t Memponociunoi nepegipku

mepmonepemsopiosaie onopy (NpoO0eI’CceHHs)

BucnoBku. Po3pobiiena ycraBa fae 3Mory B aBTOMa- CTPYKTypHa CXeMa Ta ajJropuTM poOOTH ycTaBH 3a0e3-
TUYHOMY PEXHMi BHUKOHYBAaTH METPOJIOTIUHY IEpEeBipKY MEeYyIOTh MIHIMAJbHO MOXKJIMBUHA 4Yac Ta BHCOKY JIOCTO-
TEpMOIIEpETBOPIOBAYIB ONOPY Ta MiJiOpaTH Mmapu TepMmo- BipHICTh OTPUMaHHX PE3Y/JbTATIB IIEPEBiPKH.

HepeTBOpIOBa‘IiB JUIIsL TEIUIOIYMILHHKIB. BaHpOHOHOBaHa



