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Ilpononyiomecsas wiiAxXu B0OCKOHANEHHA NpoOYecy Memponoiunoi nepegipku pizHux munie¢ menioux
nivunvHuxie. IIpoananizogano nepesazu ma HeOONKU ICHYIOYUX MeMOOUK GunpoOy6aHb Meniogux
JYUTLHUKIE A MONCIUBOCHI 00 €OHAHHA ICHYIOUOI efleMermHOl 6a3u Mempono2iunol nepesipku 8 cOuHy
yHieepcanvHy CmpyKmypy.

Kniouosi crnosa: memponoeiuna nepesipka, mennosuii IiYUnbHUK, asmoMamu3ayis, menioguil 0OGuucIos8ay,
poboue micye, CmpyKmMypHa cxema, npoIUGHd YCMaHoBKd.

Ilpeonazaromea nymu coBeputeHCMEOBAHUSL NPOYecca Mempoao2UYecKoll NpoGepKU PA3HLIX MUNOG
menaocuemyuxog. Ilpoananuzupoganvl npeumMyuecmea U HeOOCMAMKU CYUeCmeyIoumux Memooux
UCTIBIMAHULL  MENIOCYEMYUKO8 U  BO3ZMOICHOCIU 00BeOUHEHUSL CYUecmsyloujeil 3j1emMenmHuoll  6azvl
Mempon0U4ecKoll NPOGePKU 6 OUHCIMEEHHYIO YHUGEPCANLHYIO CHIPYKITYDY.
Kniouesvie cnosa: memponozcuueckas npogepxa, mMenio60u CUemuux, agmoMamu3ayus, menioeo
svIUUCIUMEND, pabouee Mecmo, CIPYKNYPHAS CXeMd, NPOJUGHASL YCIMAHOBKA.

The ways of perfection of process of metrology verification of different types of warmmeters are offered.
There are analysed the advantages and lacks of existent methods of warmmeters tests and possibility of
association of existent element base of metrology verification in the unique universal structure.

Keywords: metrology verification, thermal meter, automation, thermal calculator, workplace, flow

diagram, driving setting.

3/10pOXKYaHHS EHEepPropecypciB  JTUKTYE HOBI
BUMOTH [0 BUKOPHUCTaHHS 3acO0iB X KOMEPIiHHOTO
0011iKy, O0COOJMBO TEMJIOBOT €Heprii, OCKiJIbKK
TpaaulliliHo B YKpaiHi BoHa B OUTBINOCTI BUTIA/IKIB
e BHUPOOJSEThC LeHTpalizoBaHo. KonekTupHi
OynuHkoBi TeruioBux Jiuwnbaukd (TJI) € mepmum
KPOKOM J10 yceOiuHOT eKOHOMIT TerioBoi eHeprii B
JKUTIIOBO-KOMYHaJIbHOMY TocroaapceTsi. KinbkicTb
BCTaHOBJIeHUX B OyauHkax TJI HeBmMHHO 3pocTae,
a, BiATaK, HEBMWHHO 3POCTAE iX KiJbKICTh, SfKi
noTpeOyoTh 4eproBoi Ta M03a4eproBoi
MeTpoJoriunnx neperipok (MII), mo, y cBoto
Yepry, NPU3BOAWTH JO 3HAYHOI iHTeHCU]iKalii
npouecie MIT [1]. AnHaji3 craHy MeTpOJOTiuHOTrO
3abe3neueHHs 00JIiKy TeroBoi eHeprii y M. JIbBOBI
MOKa3aB, 10 OCKITBKH pPiBeHb OCHAIICHHS Yy MICTi
00'ekTiB 11 CMOXWBaHHA 3  BUKOPHCTaHHAM
nepesuilye 72%, a TepMmiH i1X eKcIUTyaTauii €
OJIHUM 3 HalOinbMX B YKpaiHi, To Oyne myxe
KOPUCHUM Y3araJbHUTH el MOCBiA Ta 3po0OHTH
NMEeBHI BUCHOBKH K Mpo xapaktepuctuku TJI, Tak i
3acoom ix MII (puc. 1) [1]. PizHOMaHITHICTE TIapKy
BCTaHOBNeHWX TJI, mo BKIOYaE TITBKK Yy

JIbBiBChKiit 0OnacTi 26 THUMIB 3aC00iB BUMiPIOBaHHS
3arajbHOIO KijbkicTio moHan 3500 TJI, Bumarae
pizHux npoueayp nposeaeHHs MI, 1o yckinaaHoe
1l MpOBEJEHHS Ta MPAKTUYHO YHEMOMIIUBIIKOE
noOyJJOBy ~ aBTOMATH30BaHOT  JIUCMIETHEPCHKOI
CHCTEMH MOHITOPHHTY MIiCBKOI TemIonocTadaibHOl
mepexi. Ha koxxen i3 tunis TJI pospoOseni Ta
3aTBEp/UKEHI B yCTAHOBJICHOMY TMOPSJIKY METOAMKH
MIT [2—-22]. BomHodac 3pocTae i aKTyallbHICTh

MUTAHHA CBOEYACHOTO Ta 00 €KTUBHOTO
npoBeneHHs MII y BigBeleHHW  iCHYIOUMMHU
HOpPMATHBAMHM 4aC TaKoOl KiJbKOCTI THIMIB Ta
Kinmpkocti  omuHMIp TJI, TOOTO  CyTTEBOTO

M ABUILIEHHS
nepesipku TJL.
Jns nposenenns MII ycix icHyrouux tumnis TJI
HEeOOXigHO BUKOPHUCTOBYBATH 24 OJMHULL
PIZHOTHITHOTO METPOJIOTIYHOTO OOJIaTHAHHS, SKe
BKJItOYae B ceOe Taki OCHOBHI HMOro pi3HOBWAM:
MPOJMBHA YCTAHOBKA 3 MEXEH JOMyCTUMHUX
3HaueHb moxuOkwm Big 0,33 10 1,25 %; nnaruHOBMIA
TepMoneperBoptoBad omnopy (TO) 2-ro pospany 3
nianazoHoMm BuMiptoBaHHs 0-630 °C; mpenusiiiHuit

MPOAYKTUBHOCTI  METPOJIOTiUHOI
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Marazud omnopy P4831 wn. T. 0,02; moBipouHa
ycraHoBka tuny YTT-6; reneparop iMmy/bCiB Kil.
1. 0,02; JIYUITBHUAK IMITyJTECiB-4aCTOTOMIp;
rigpaBniuHuii  CTeHA; BOASHWI, HYJbOBUU Ta
MapoBUM TepMOCTaTH; B3ipIeBi CKISHI PTYTHI
TepMOMETpPHU; OMMETp Ta BoJabTMeTp [2—22]. B
Cy4YacHUX yMoBax iH(opmarusallii cycrniabcTBa Ajis
BUpILIEHHS 3aBJaHHA CYTTEBOTO  MiABHUIIEHHS
MPOAYKTUBHOCTI MeTpoJioriuHoi nepeBipku  TJI
MPaKTUYHO HEeMae albTePHATHBH BUKOPHUCTAHHIO
aBromaru3aiii npoueciB i 3ailicHenHs. OpHak
OinbIlla YaCTHUHA i3 3a3HAYEHOrO BUIE OOJIaJHAHHS
He MOke OYTH BKJIIOUYEHa B CHCTEMYy aBTOMAaTHYHO1
METPOJIOTIUHOI  TepeBipkh  uepe3 Qi3uuHy Ta
MOpabHy 3acTapiJicTh i BiJICYTHICTh B6y,Z[OBaHI/IX
MOXJIMBOCTEH  MPOrpaMHO-KEPOBAHOT po60Tn
Tomy 3HauHy yBary CiTii MPUIUTATH MOJEpHI3aLii
Ta BJIOCKOHAJICHHIO METPOJIOTIYHOTO O0JIaIHAHHS
st asTomatuzoadHoi MIT TJI. Kpim mporo, ciifg
TaK BIOCKOHAIWTH iCHyroui Metoauku MII, o6
BOHM  JIeTKO  miggaBajgucs O ajgroputmam
aBToMaTtu3ailii MeTposoriydoi nepesipku TJI, cimig
PO3POOUTH ONTHUMAJIbHI B KOOPAMHATAX TOUYHICTh-
BapTicTh cucTemu aBToMatu3zoBaHoi MIT TJI.
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Pucynok 1 — Ctpykrypa THIIB Oy ITHHKOBHX
TeNJIOJiYHJIbHUKIB Y M. JIbBOBi

Meroto  pgaHoi  crarti € po3poOJIeHHs
YHi()iKOBaHOTO METOy Ta METOJUKH aBTOMAaTH3aIlil
npouiecis MIT TJI y BumiproBanbHili nadopaTopii
(BJI) Ha 6a3i icHyIOYHMX METO/IiB aBTOMATH3ALli.

IlpoBenmenuii  aHamiz  iCHyrOUMX  METOOMK
Mmetpodoriunoi moeipku (MI1) mnokasas, mo ix

MOXKHa YiTKO PO3MOAUTMTH 3a TMPUHLUUIAMHU
MPOBE/ICHHs BUMIPIOBaHb Ha JIBi TPYMU: METOIWUKH
rnoereMeHTHoi Ta  KoMmruiekTHoi  MIIL.  Jlng
BUSIBIIEHHS ~ 0coOnMBOCTEH X  MPaKTHYHOTO
3aCTOCYBaHHSl  JIeTallbHillle — MpoaHajlizyemMo X
MPOBEIEHHS.

Meronuka MOEJIEMEHTHOT METPOJIOT YHOT
MOBIpKKM TOJSira€  Ha OKPEeMOMY  BHU3HA4YeHHI
METPOJIOTTUHUX XapaKTePUCTHK BHTpaTOMipa

TEPMOTIEPETBOPIOBAYIB ONOPY NPH  BUMIPIOBaHHI
Temriepatyp  Ta  pi3HMLi _ Temneparyp  Ta
TerIo0OUUCIIOBaYa Mijl Yac oOUYMCIeHHST 00’ eMy i
MAacH TEeIUTOHOCIS Ta KiTbKOCTI TeruioTH. MeToanka
KOMIJIEKTHOT METpPOJIOTiYHOI NepeBipku OazyeThes

Ha BHUKOPHUCTaHHI TPOJMBHOI YCTaHOBKH Ta
KOMIJIEKTY TEPMOCTATIB JUIs imiTallii TeMneparypu
MOJABaJTLHOTO Ta 3BOPOTHOTO TPYOONPOBOIB.
BusHaueHHs  METPOJIOTIYHMX  XapaKTepUCTHK
MEePBUHHUX HepeTBOp}OBa‘llB Butrpatu (IIIIB)
okpemo abo pasoM i3 obUMCTIOBaYEeM  MpH
BHUMIipIOBaHHI 0o0’emy  (Macu)  TeruIOHOCIS
BiIOYBa€ThCS 3 JOTOMOTOIO B3ipIIeBOi TMPOIUBHOT
ycranoBkn  (ITY)  [23]  (puc.2). Tloxubka
BU3HAYAETHCA UUISXOM TOPIBHSHHS PI3HUII MK
KiHLIEBUM V, Ta MOYaTKOBUM V,, 3HAUEHHSM 00’ eMy
3a TIOBIpIOBAaHWM  JIIYWJIBHUKOM 3 poOOYUM
eTaJloHOM 00’ eMy V,, BAMIpSIHUM ycTaHOBKOIO [23]:

sy = =)=V )/Ve (1)

ne Vi, V,, V. — nokaszu 06’emy piavHu KiHIIEBOTO Ta
novatkoBoro nosiproeanoro TJI Ta etanonnoi ITY,

BIATOBIIHO.
|—. m

Pucynok 2 - CTpykTypHa cxemMa po604oro Micus
3 sunpooyBanus I1TIB

Iy — RIRIE]

Metonuky 3MeHIEHHS METOAWYHOI TMOXHUOKH
JIUCKPETHOCTI Bifyiky o00’emie V, rta V,, sxki
3aal0ThC B MipHOMY Oaili, 3amporoHOBaHO i
omnmcano B [23].

Haiinpocriiia nporeaypa
METpPOJIOTIYHUX  XapPaKTEPUCTHK TEepMOIIePEeTBO-
proBauie  omopy (TO) npu  BUMIpIOBaHHI
TeMIIepaTyp TOJSATAE y BI/IMip}OBaHHi €JIEKTPUIHOTO
onopy R, TepmonepeTBop}OBaqlB NpH TIEBHHX
3HaUeHHIX Temneparypu 0 °c R, ta 100 °c Ry 1
nopiBHsIHHI 3HaueHHs onopy npu 0 C R, Ta
PO3paxoBaHOTO 3HAYEHHS BiTHOIIIEHHS
Wi00=R;p/Ry 13 nmomycTumux 3HadeHb (puc.3).
SIk110 3HaYeHHs BigHOWEHHST W,y Ta onopy npu Ry
3HAXOMATHCSA Y MeXKax JOMYCTUMHX 3HadeHb, TO 3
TabJIMLlb HOMIHAJILHUX CTATMYHUX XapPaKTEPUCTUK
nepetBopeHHs TO MokHA 3HAWTH  MOTOYHI
3HaueHHs  BuMipsHOro omopy TO R, 3a
TEeMIIEpaTypH {; TaK:

Ri=W,; Ry, (2)

BU3HAYCHHS

ne R, —onip TO 3a Temneparypu ¢,, W, — 3HaueHHs

BigHoweHHst onopie TO 3a Temneparypu f; 10
onopy Ry.

3HavyeHHs Pi3HULL Temmeparyp A Lt

3HAXOMASATh 3a BIAXWICHHIMH OMOpiB AR, 3
PiBHSIHHS

AR =Ry -Re = At;(dRy;/dt;) 3)
ne dRy/dt; — aytnmusicte TO, pospaxoBana s

3HAYeHHsI TemneparypH f; R, — OMip eTalOHHOTOo
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TO 3a TemnepaTypi 7.
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IIMY — nomenyiomempuuna ycmanoska, TO —
mepmonepemeopiosayi onopy, wo
sunpobvosyromocs; ET — emanonni mepmomempu;
TC — mepmocmamu

Pucynok 3 — CtpykTypHa cxema po6o4oro
Micus AJ1s1 BUIPOOYBaHHA
TEepMONEPETBOPIOBAYIB OMOPY

Crig BiAMITHUTH, IO y BUMAJKY 3aCTOCYBaHHS
npenmziiianx TepmoctatiB Trimy TCP-0105 Hemae
HEOOXIZIHOCTI Y  BHMKOPHUCTaHHI  €TaJIOHHWX
TepMoMeTpiB [24, 25]. Yci Touku TemmepaTypHOTO
Jliarna3oHy BiJTBOPIOIOTHCS MOCIIIJOBHO y OJHOMY
TepPMOCTATi.

OnHak NpHu LOMY HE KOHTPOJIOETHCS MOXHUOKa
BIJ HeJHIWHOCTI TUTATUHOBUX TO, K1
BukopuctoBytoThest B TJI. [lificHo, 3HadueHHs onopy
TO MoxkHa TOAAaTH uepe3 eKCIepUMEHTALHO
BU3HAUEHEe CIiBBIAHOMEHHS W) TAKUM YHHOM:

R, =W,Ry = Ry(Wyg0 + AW;), )]

ne AW,=A(t - 100)+B( - 100°) — TemnepaTypHa
3aJIEXKHICTh BiJIXWJICHHS BiJHOILIEHHS OMOPIB Bif
W i00-

Sk nokazye aHani3 chiBBimHOWIEHHS (4),
BimxusieHHS AW, CyTTe€BO 3aleXUTh Bl pi3HULL
Temneparyp ¢ - 100 i B aiana3oHi BUMipIOBaHHS
temmepatyp B TJI (20—150) °C ne Moske mpUBOAUTH
JI0 CYTTEBOTO 3POCTAHHSI MOXWOKW BU3IHAUEHHS
pi3HHMIII TeMmmepaTyp, OCOOJMBO 3 ypaxXyBaHHIM
toro dakty, mo TO mo TJI mix enHyrOThCS
JIBOJIPOTOBOIO JIiHI€K0 3B s13Ky. TOMYy Ha MpakTHili
3aCTOCOBYETBCS TaKOXK METOM, SIKUH JO3BOJISIE
3HAXOOWUTU 3HAUCHHSA pi3Hnub Temneparyp At=ti-t,

MpaKTUYHO B  OYyOb-aKili  ToUli  Jiama3oHy
BUMIpIOBaHb 32  BUMIPSHUMH  3HAYEHHSIMH
TeMmneparyp 4 B Tepmocrarax. Ilpu upomy
BU3HAYAIOTHCS IiUcHI 3HAUEHHSA dbyHKIiT
MEPETBOPEHHS IUIATUHOBUX TO, 110
arpoKCUMYIOTBCS  BIZIOMHM  CITiBBiHOIIIEHHSIM

Kanenpapa. Jlnsi 1boro BUMIPIOIOTHCS 3HAUEHHS
onopiB TO s TpLOX pi3HUX 3HAUEHB Temreparyp,
nanpukian, =0 °C, =50 °C Ta =100 °C rta
3HAXOMAThCA JilicHI 3HaueHHs R, omopy TO Ta
koedinieaTn 4 Ta B Horo ampokchMaiiiHOT
3QJIEXKHOCTI [IISIXOM PO3B’SI3KY CHUCTEMH 3 TaKUX
TPHOX PiBHSHB:

2

Ri11 =Ro(1+ Ay +Byry),

Ry» =R (1+ A1, +Bi13), (%)
2

Rij3 =Ro1(1+ Atz +By13),

2
Ripp =R (1+ Azt +Boti),
Ry =R (1+ Agty +Byt3), (6)

2
Rip3 =Rpa(1+ Ajtz + Byt3),

ne Ry, R, Rus i Ry, Rfrzz, Rz.zs - onip TO1 i TO2
3a TeMneparyp ?;, t», {3, BIAMOBIAHO

Snauenns Ry, A;, B, Ta Rp, A, B
po3paxoByroThes 3a popmynamu: Ry =R,;;, Rpy=R.3;,

4 = (Rua/Ra1)-(3/2) = (Ruz/Riat)- (12 /13) NG

Ih—13
_ (Rus/Riuy =)= (Ran /Ry ~1)-(5/1) (g
B, = . (8)
;3(t3 - 12)
4 :(Rt22/Rtll)'(t3/t2)_(Rt23/Rtll)'(t2/t3)’(9)
Ih—13
B, = (R23/ Rt —1) = (Raa /Rt =1)- (13/12) .(10)
;3(t3 = 12)
3a po3paxoBaHUMU 3HAYEHHSMH KOCQILliEHTIB
A; Ta B, MOXHA BH3HAUWUTH  BIiAMNOBigHI

TeMIiepaTypy, $Ki BUMipsHi koxHUM 3 TO 3a
dhopmyiioro:

p :_Ai+\/Ai2+4Bi(Rti_R0i).

,- (1)
2B

AbcomoTHy noxuOky nigidpanoi napu TO npu
MEepPeTBOPEHHI Pi3HMIII 3HAYeHb TeMIlepaTypyu B
noJJaBaJIbHOMY 1 Ta 3BOPOTHOMY 15
TpyOompoBoax A, BH3HAYAIOTH IUISI  KOXKHOTO
TecTy 3a popMyIoro:

Aq= (11— 1) Ay, (12)
ae A, — po3paxyHKOBE 3Ha4Y€HHs pi3HUL]
Temrepartyp.

CtpykTypHa cxema poOodoro wicis 3

BunpoOyBaHb TeroBoro obuuciopava (TT10) nin
yac BUMIpIOBaHHS BXiIHUX CHUTHaNiB 00’emy Vj i
V,, Temnepatyp t, i t;, Ta pizHULI Temneparyp Af,
yacy 7T Ta kinbkocTi Ternotd O, i O, cknagaeThes 3
TaKUX OCHOBHUX OJIOKIB: Mara3uHiB OMoOpy aJjisi
imitanii omopy TO B momaBampHOMy MO-IT Ta
3eopotHomy MO-3B TpyGonpoBogax, reHepatopa
iMMynbCiB IS iMiTalii CUrHajiiB BUTparomipa i
JMYUITEHUKA IMITyTTBCiB (puc. 4). BimHocHY TOXHOKY
Opro TEMIOBOro OO0YMCIIIOBaYa TMPH TMEPETBOPEHHI
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BXiJHMX CHTHaNiB Ta OOYHCIEHHI 00’eMy
TEMJIOHOCISI BU3HAYAIOTh SIK
Syro =V Vi) - AVp)/AVp (13)

ne V., Vi — kiHleBuii Ta No4aTkOBUi noka3 06’ eMy
32  TEIJIOBUM  OOYHCIIIOBAYEM, BiJIMIOBiAHO;
AV, = Nc, — po3paxyHKOBE 3HaueHHS 00’ eMy
TemoHocia AV),; ¢y, — LiHa BUXIJHOTO IMILyJIbCY
JYUIHUKA BOAM B OJAMHHULAX 00 eMy; N — uuCiIO
iIMITyJIbCiB, BUMipsiHE Ti4MIbHUKOM iMmysbeiB JII.

r

Ty e
ry

MO-TT

MO-3B

L'l J1

A J

Pucynok 4 - CTpykTypHa cxemMa po6040ro Micus
3 BUIIPOOYBaHb TEMJI0009NC/II0BAYA i Yac
BHMipIOBaHHSA BXiTHHX CHTHAJIB 00’ €My,
TeMIepaTyp Ta KiJIbKOCTi TenJIoTH

MiHimalibHy KiIbKICTh IMMYJIBCIB Ny, 9KY
HeoOXiMHO MOJaTH Ha TEIUIOBHUM OOYHCITIOBAY,
BU3HAYAIOTh 32 POPMYIIOIO:

1 00c VTO

—_— (14)
0,26y 70,1Cry

Imin —

JI€ Cyro — IlIHA HAMMEHIIIOTO PO3PAILY ToKa3yBasb-
HOTO  MPUCTPOIO  TEIIIO ofuucaoBaya Mmig  4ac
iHIUKalii 06’ emy.

Bianocny noxu61<y S,nm TEMI000YHCITIOBaYa
npu nepeTBopeHm CUTHAJIIB Ta OOYMCIICHHI Macu
TEIIOHOCI OOUUCIIOIOTH 3a CITiBBiIHOLLIEHHSM:

5mT0:((mk_mH)_Amp) Ampa (15)
ae Amy,=AV,p — pO3paxyHKOBE 3HAUCHHS Macu
TEMJIOHOCIT, P — TYCTHHa BOAM 3a MEBHOI

TEMIIEPATYPH Ta TUCKY.

3HaueHHs TYCTHHH BOH HpI/II/IMaeTLCSI piBHUM
p=0,96581 t/m’ 3a Temmeparypu 90 °C npm
BCTAHOBJIEHHI  JIIYHUJIbHUKA B, TOJABATLHOMY
TpyGonpooai Ta p=0,97838 T/M’ 3a Temmeparypu
70 °C TpY BCTAHOBJICHHI JIIYWIBHUKA BOIU B
3BOPOTHOMY TPyOOMNpPOBOi. 3HAUEHHS P BU3HAUEHI
JUTSL TUCKY HOCisl B TpyOonposozi 1,6 Mlla.

BignocHy — moxubky  Jprro  TeIIOBOrO
o0uucoBaya Mpy MepeTBOPEHHI BXiTHUX CUTHAIIB

Ta OOYMCIIEHHI KIIBKOCTI TEMJOTH PO3pPaxOBYIOTh
TaK:

Sotnio = Ok —0n)-A0p)/AQp . (16)

ne O Q,, — KiHIEBE 1 MOYATKOBE 3HAYECHHS
KiIJILKOCTI  TEIJIOTH 3@  TEIIO OOUYMCIIIOBAYEM,
BiAMoBigHO; AQp = Njc),AtK; pPO3paxyHKOBE
3HAUEHHS KIUIBKOCTI  TErioTw; N, — 4YHCIO

iMITyJIbCiB, BUMipsIHE JIUMJILHUKOM iMIYJIbCiB; At —
Pi3HULIA TeMIepaTyp MOAaBaJIbHOTO Ta 3BOPOTHOTO
TpybonpoBoiB; K, — KoedillieHT MponopLidHOCTI,
IO BCTaHOBIIOETHCS 32 IOBITHUKOBUMH IaHUMHU
quist Thcky 1,6 Ml la.

Hani, saxi HeoOXigHi IS  pO3paxyHKIB,
MOJJIMBO OTPUMYBATH uepe3 iCHYIoUi iHTepdeiicu
TTIO, K, Hamnpukiaj, e pealtizoBaHO
BUPOOHUKAMHU TJ «Danfossy (Hanis),
«AQUATHERM»  (Tloasima).  BiareBoproeatu
curHaii  TO MOXJIMBO 3a JOMOMOTOK  KOJO-
KepoBaHHX imiTaTopis onopy [28].

BuzHadeHHS MeETPOJIOTiYHUX XapaKTePUCTHK
TETMJIOBOTO JIIYHUIIbHUKA TIPH BUMIPIOBAHHI KiJIbKOCTI
TEINIOTH, 00’eMy  TEIUIOHOCIS,  TeMIepaTypu
3MIMCHIOETECS Ha KOMIUIEKCHOMY pOOOYOMY MicCITi
Ha OCHOBi TPOJMBHOT YCTAHOBKH Ta KOMIUIEKTY
Tepmoctatie  (puc. 5). UYepez IIIB TJI Big
MPUCTPOIO 3a/IaHHS €TAJIOHHOTO 3HAYEHHS 00 eMy
(ETO) Ta rapg4oBoaHOI MPOJIUBHOT ycTaHOBKU ITY
MPOMyCKalOTh TEBHUU eTaloHHM o00'em V,
TETUIOHOCIS TIpW TIeBHiM TeMrieparypi, 3HaueHHS
SIKOTO KOHTPOJIIOETbCS  €TAJOHHUM  JIIYMIILHUKOM
EJI [26]. Curnan sButpatu [111B nmogaerbest Ha TTIO
TJI, a BiTHOCHY MOXUOKY &, TETUIOBOTO JIIUMIBHAKA
MiJi 4ac BHUMIpIOBaHHS BHMTPaTH BW3HAuYalOTh 3a
criBBigHomeHHsM (1). Tepmoctatu TC-IT i TC-3B
BiITBOPIOIOTH TeMIepaTypy MOJaBalbHOTO f, Ta
3BOPOTHOTO [, TPYOOIPOBOIB, 3HAYEHHS SKHX
BUMIPIOIOTLCS eTaIOHHUMHU TepMomerpamu ET Ta

TO-IT nopasanshoro i TO-3B  3BopoTHOrO
Tpy6omnpooais TJI.
eI [O-11 | To-in 1C-3k
ETO | IV _.| I8 }_. k)|

Pucynok S - CTpykTypHA cXeMa KOMIIJIEKCHOTO
poGouoro Micus 3 BUIPoOyBaHHS

TEeNJIOJiYAILHAKA
IToxubky  TeryioBOro  JYWIBHUKA  TIpH
BuMiproBanHi Teraoru (Q),%, 3a Gpopmyoro:
89 =100(0x -0n)-Qc)/Q.. (17

ae O, = (hl —hz)pVe — po3paxyHKOBE 3HAYCHHS
TETIOBOT eHeprii; h;, h, — THATOMa eHTAJBIIsA
TEMJIOHOCIS B MOAaBaJbHOMY Ta 3BOPOTHOMY
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TpYOOIIPOBOIi, BiIMOBITHO.

[TuroMy eHTasbMiIo Ta T'YCTHHY BH3HAUAIOTH 32
CTaHAApPTHUMH  JIOBITHUKOBUMH  JaHUMH IS
3Ha4YeHb TEMIepaTyp, 10 BUMIpPSHI €TaJIOHHUMH
TepMOMeTpaMH B TepMOCTaTax, i Ui 3HAa4YeHb
THCKY, IO yBeleHi a0 BCTAHOBIJICHI B TEIJIOBOTO
obOuucioraui [27].

3HaueHHs abCONIOTHOI TOXMOKH TErIOBOTO
JMiYWnbHUKA A; TIpM BHUMIPIOBaHHI TeMIepaTypH
BU3HAYAETHCS LUTTXOM TOPIBHSHHS WOTO TOKa3iB 3
NMoKa3aMM eTAIOHHUX TEPMOMETPIB y TepMocTaTax
A, = tg - 1, Oe 1tz — 3HAUCHHS TeMIepaTypu 3a
TEeTJIOBOTO JIIYMIBHUKOM, MIO TOBIipS€EThCS; /.
3HAYEHHSI Temneparypu 3a €TaJIOHHUM
TEPMOMETPOM.

IcHyroue oGnajHaHHS, K€ BUKOPHCTO-BYEThCS
JUTSL 37iACHEHHS METPOJIOTIYHOT TIOBIpKH, HE A€
MO3KJIMBOCTI aBTOMATH3allil MPOLIECY TOMY, I110:

—He OcHalleHO iHTepdeiicamMu  0OMiHY
JlaHWX, 10 He JIO3BOJISE BUKOPHCTOBYBATH
BUMIipsIHI BETMUMHH Y BUTJIA/I €1eKTPOHHHUX JaHUX;

—He iCHye INTaTHUX 3aTBEpPUKEHUX B
YCTaHOBIIEHOMY TIOPSAKY TNporpaM OmNparoBaHHS
oTpuMyBaHoOT iHdopMmallii;

— BiICYTHS cucrema (dhopmyBaHHs,
30epiraHHs Ta BUKOPHUCTaHHS METPOJIOTiuHMX 0a3
JaHWX, 100 He BIAMOBiJa€E Cy4YacHUM YyMOBaM
KOHTPOJTIO 32 BUKOPUCTAHHSIM €HEPrOHOCIIB;

— g yac TIPOBEACHHS onepawii
METpPOJIOTiYHOT ~ TepeBipku iCHye HMOBIpHICTB
BHECEHHS y pe3yNbTaTH, HANpHKIal, po3paxyHKH
cy0’ eKTUBHHMX MOXUOOK orneparopa;

— HeoOXiiHa nocriliHa MPUCYTHICTh
MepcoHaiy;
— MNPOBEAEHHSI OJAHOYACHOT METPOJIOTIUHOT

MepeBipKy JEKITBKOX MPUIIAIIB € HEMOXKITBUM.

Amnaniz nokasag, 110 /i BUPILIEHHS BKa3aHUX
3aBJaHb Ta 3 METOK aBTOMaTH3alii Mpolecy
METPOJIOT UHOT MEPEBIPKH AOLIILHO:

—3aCTOCOBYBaTH CydacHe METPOJIOTiuHe
o0nagHaHHS, Ke MOJKHa iHdopmariiiHo
MOB’SI3yBaTH B €IWHY MEpeXy BHUMIpIOBAITBHOT
naboparopi;

— pO3pOOUTH Ta BUKOPUCTOBYBATH MPOTPaMH
OMpailoBaHHs OTPUMAHWUX METPOJIOTIYHMX JaHUX
Mo pe3ybTaTH METPOJIOTIYHOT MepeBipKH;

— BUKOPUCTOBYBATH CTaHIAPTHI iHTepdeiicu
JUTSL OOMiHY TAHUMH 3 TeTUIONIYAITBHUKOM;

— ¢hopMyBaTH METPOJIOTiIUHI 023U JaHUX TPO
pe3ynbTaTH yCiX MepeBipoK TeruIoNIYMITbHUKIB.

BUCHOBKH

Jns metponoriunoi nepesipku TJI mornineHiie
BUKOPUCTOBYBATH KOMITIEKTHHIM METOM 3aBASKH
WOTO TIPOCTOTI Ta MOXMITUBOCTI aBTOMAaTH3aIllil
npouecy. OnHaK 3 BUKOPUCTAHHSAM L[LOTO METOILY

CKJIQ/IHIIIe TIOPIiBHSHO 3 METOJOM TMOeJIeMEeHTHOT
MOBIPKK  JIIarHOCTYBAaTH MPUYMHHA  BUHUKHEHHS
Metrponorigaux BigmoB TJI. Uepez oOMexeHHS
METOJMYHOTO XapaKkTepy 3a JOMOMOrol IbOTo
MeTOy MO)KHa MeTpoJioriuHo mnepeipsatu TJI 3
YMOBHHM JiaMeTPOM TMPOXOAY He OibImuM 50 MM.

Meton TOeJIeMEHTHOT METPOJIOTUHOI
TepeBipki CYTTEBO CKIAMHIINAN B TeXHiUHil
peanizaiii (HEOOXiJHO TPH OKPEMHX POOOUHX
Miclif), OJIHaK Ha #oro 0asi 3HAYHO TpocCTilie
nokanizyBatu  Onok TJI, B sAKOMy BHMHHUKIA
METpOJIOTiYHA BiIMOBA.

Jns aBTomaTHzallii mporieciB MeTpOJIOTidHOT
MEePeBipKH y MepIIy Yepry CiiJi po3poOUTH KOJIO-

KepoBaHi  Mipd omopy 3  METPOJIOTIYHUMH
XapaKTepUCTHKAMH, $IKi € He TipuIMMHU  Bif
XapaKTepUCTUK MarasuHiB Omopy 3 Ppy4YHUM

NEPEMUKAHHAM BCTAHOBJIFOBAHUX 3HAYCHDb Ol'[OpiB.
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