KOJIOBHX TOCHifoBHOCTEH. [Ipy 1IbOMYy MaKCHMMalbHO MOXKIIMBE YUCIO TOMHJIOK, IO BUIPABISETHCS,
craHoBUTh 25% Bij 3araJibHOro 4wciaa po3psiiiB Komy. [IOpiBHSHO 3 ICHYIOUMMH METOJaMH CHHTE3Y
KOPUTYBAJIbHUX KOJIiB, 3aIIPOIMIOHOBAHI METOJIM HE BUMAratoTh 000B’ SI3KOBOT'O TIONIYKY TBIPHHX MONTIHOMIB
Ta 1mo0yNI0BM MiHIManbHUX He3BimHmx B moni Tanya GF (2) noniHoMiB, sK mepeadadeHo B aaropuTMi
CHHTE3y KOjiB, 3ampornoHoBaHux boy3zom, Hoynxypi Ta XokBinxemom (koxmie BUX). Pesympraté mo-
CIII/DKEHb MOXYTh 3HAWTH TpaKTHYHE 3aCTOCYBAHHS JJIsl PO3pPOOJEHHS 1HQOPMAIIHUX TEXHONOTiH Ta
CHCTEM 3 TMOJIMIICHUMH TEXHIYHUMH XapaKTepPHCTUKAMH 32 TAaKUMH ITOKa3HHKaMH, SIK 3a0e3medeHHs
JOCTOBIpPHOCTI iH(OpMAIii, MiABHIIEHHS HATIMHOCTI, (QYHKIIOHAJIHHOI O€3MeKH 1 XKHUBYYOCTi iH(Op-
MaIifHIX Ta iH(OPMAaIiHHO-YIPABISIFOUNX CHCTEM.

1. feimban B.I1. Teopus ungpopmayuu u xoouposanue. — K.. Buwa wxona, 1982. — 304 c. 2. Ilu-
mepcon Y., YVonoon 3. Koowt, ucnpasasrowue owudku. — M.. Cos. Paduo, 1974. — 590 c. 3. bepnoxomn 3.
Aneebpauueckas meopus xooupoganusi. — M. Mup, 1971. — 478 c. 4. Pisnux B.B. Cunme3 onmumanvHux
Kombinamopnux cucmem. — Jlveie. Buwa wrxona, 1989. — 168 c.
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MOIEJIOBAHHSA IIOXUBOK BUMIPIOBAHHSA TEMIIEPATYPHU
METOJAMU IBOKAHAJIBHOI TEPMOMETPII BAIIPOMIHEHHSA

© Ioy H., 2011

HaBegeHno orjasja JBOKAHAJBLHUX MeTOJiB BUMIPIOBAHHS TeMIepaTrypu o0 €KTiB 3a
BunpominenHsiMm. Ha ocHOBI KoM I0TEPHOr0 MOJETIOBAHHSI MPOAHATI30BAHO IHCTPYMeEH-
TaJbHY TA METOAUYHY CKJIAAOBI MOXUOKH BHMIPIOBAHHSI TeMIepaTypu HUMH MeETOJaAMMU.
Busznaueno ymMoBH, 3a SIKUX JOIJIbHE TX 3aCTOCYBAHHS, Ta 3arajibHi HeIO0JIKH BUKOPUCTAHHSA
IUX METOdIB.

KuarouoBi cioBa: Temmeparypa 3a BUNPOMiHEHHSIM, MOXHOKAa BUMIpPIOBaHHS, MeTOAU
nipomeTpii.

In the article the review of twochannel methods of measuring of temper ature of objects
is conducted after aradiation. On the basis of computer design the analysis of instrumental is
conducted and methodical constituents of error of measuring of temperature by these
methods. Certainly terms, which their expedient application, and general lacks of the use of
these methods, isfor.

Key-words:. radiation temper ature, measurement error, methods of pyrometry.

AKTYaJIbHICTh Ta MOCTAHOBKA 3aj1a4i

Hnst pocmimkeHHs (PI3MYHUX BIACTHBOCTEH PEYOBHH, KOHTPONIO MPHUPOJHHUX SBUII Ta TEXHO-
JIOTTYHHX TPOLIECiB MIUPOKO 3aCTOCOBYIOTHCS TaKi 0E3KOHTAKTHI 3aCO0M BHMIPIOBAHHS TEMIIEPATYpPH, 5K
JIBOKaHaJIbHI TepMOMETpH BUITpoMiHeHHs [1,2,3].

Bonu (yHKIIIOHYIOTh Ha OCHOBI METO/IiB IBOKAHAIIbHOI TepMoMeTpii Buripominenus (JIKTB), a came Ha
OCHOBi BHMIPIOBaHHSI CIIEKTPAJIbHOI EHEPreTUYHOI SICKPaBOCTI Ha JBOX CIIEKTPAILHHUX JAUISTHKAX BHIIPO-
MiHEHHSI, YTBOPEHHS iX pI3HMX KOMOIHAIiil Ta TPUPIBHIOBAHHS 0 aHAIOTTYHMX KOMOIHAmii sicKpaBoCTeH
abcomotHO dopHoro Tina (AUT) mpu Tiii camiii Temmneparypi. B pe3ynbTaTi pOo3BHUTKY TEOPETHYHOI Oasu
mipoMeTpii iCHye BelrKa KiTbKiCTh JIoKanpHUX MeroiB JIKTB, siki po3pi3HSIOTECS criocOOOM OMpaIitoBaHHs
iHdopMallii, o Hece MOTIK BHIIPOMIHEHHS B MOBEPXHI JOCHILKYyBaHOro 00’ exTa. ChOromHi po3po0iieHi
MPOMHMCITOBI MOJIEITi TEPMOMETPIB BUIIPOMIHEHHSI TTEPEBaKHO TPYHTYIOTHCS JIUIIE HA OTHOMY METOJII — METO/I
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CIIEKTPAJILHOTO BIAHOIICHHS, SKMH BHUKOPHUCTOBYETHCS JIMIIE 3a YMOBH CEJIEKTMBHOCTI JOCIIKYBaHOIO
00'€KTa Ta BIJICYTHOCTI BIUIMBY IPOMDKHOIO CEpPEIOBHUINA HA IOTIK BHUIPOMIHEHHS Bijl JOCIIHKYBAHOIO
00’ ekTa. BUKOpHCTaHHS MIKPOIPOLIECOPY JIa€ MOXKIIMBICTh 3aCTOCOBYBATH OJJHOYACHO 3pa3y JCKUIbKa METOIIB
TepMOMeTpii BUpoMineHHs. Oke, TOCTIKEHHs 0COOIMBOCTEH BUKOPHCTAHHS PI3HUX METOJIIB JIBOKAHAILHOT
TEPMOMETPii BUIIPOMIHEHHS B PI3HUX YMOBaX € aKTyaJbHUM.

OrJsia MeToIiB JBOKAHAJIBLHOI TEPMOMETPIi BUIPOMiHEHH S

Jnst aHanmizy iCHYIOYMX JIOKQJIbHUX METOJIB JBOKAHAIBGHOI MipOMETpii Ta BHU3HAYEHHS yYMOB iX
3aCTOCYBaHHS JIOIUTFHO MPOBECTH OIJISA] ICHYIOUMX METOIB Ta TMOPIBHAHHS iX 32 TOUHICTIO BUMIpPIOBAHHS
TEeMIIepaTypH 3a BUITPOMiHEHHSIM.

JIBOKaHAJIbHI METO/IM TEPMOMETPIl BUIIPOMIHEHHS TIOLISIFOTHCS HA JIB1 OCHOBHI TPYITH:

METO/IM IBOKaHAILHOT MOHOXPOMATHYHOI MIPOMETPIi;
METO/I ABOKaHAIILHOT IMHPOKOCIIEKTPAIBLHOI TIPOMETPil.

Meroay MOHOXPOMATHYHOI ABOKAHAIBHOI IPOMETPii IPYHTYIOThCS HA BUMIPIOBaHHI CIIEKTPATBHOL
CHEpreTHYHOT sICKpaBocTi 00 ekrta gocuimkenHs (OJ]) Ha 1BOX poOOYMX JOBKHUHAX XBUIb BUITPOMIHCHHS,
YTBOpEHHI iX pi3HUX KOMOIHAII Ta MPHUPIBHIOBAHHI JI0 aHAJIOTTYHUX KOMOiHaIii sickpaBocteit AUT mpu
Till caMmiii Temmeparypi. BoHM BHKOPHCTOBYIOTHCSI 3 METOIO 3MEHIICHHS TOXMOKH BiJ BiICYTHOCTI a0o
HETOYHOCTI iH(opManii nmpo 3Ha4YeHHs Koe(illieHTa BHIIPOMIHEHHS JIOCTIKYBaHOI TMoBepxHi. Haiisi-
JIOMIIIi METOIM MOHOXPOMATHYHOI JIBOKAHANBHOI MmipoMmerpii Ta (OpMyTu BHU3HAUCHHS BIAMOBITHOI
YMOBHOI Ta TEPMOJAMHAMIYHOI TEMIIEPaTypH JIOKATBHOTO METOIY HaBelIeHO B Ta0u. 1.

VY tabn. 1 Bukopucrani HacrymHi nosnadenus: C1l ra C2 — crami [3]; Ay Ta Ay — poGoUi TOBKUHH
XBHJII BIIMOBIHO /ISl TIEPIIOTO Ta JPYroro KaHaiy mipomerpa; T — TepMOIMHAMIYHA TeMIeparypa,; €; Ta
€2 - 3HAYCHHS KOe(illi€HTIB BUIIPOMIHEHHS MPH BIAMOBIIHUX 3HAYCHHSX JOBXKWH XBWJIb 0 — MOKa3HUK
crenensi; L — eksiBamentHa noexuHa xBuii Meroxy JKTB; I; ta I, — BuMmipsHa iHTEHCHBHICTBH
BUITPOMIHEHHS BiJIIIOBIIHAM CIIEKTPAJIBHAM KaHaJOM MipoMeTpa; iHBapiaHT J — BUpa3, yTBOPEHHI MIISIXOM
HEIHIHOTO MepeTBOPEHHS CIIEKTPATBHUX IHTCHCUBHOCTEH BUIIPOMIHEHHS; (; Ta Cp — BaroBi koedimieHTH.

VY pesynbrari aHamizy (opMysn BH3HAYEHHS TEPMOAWHAMIYHOI TEMITEPaTypH PI3HUMH METOIAMH
MoHoxpomatuuHoi JIKTB wMoxnHa cdopmynoBaTH y3arajdbHEHH BHpa3 BHU3HAYECHHS YMOBHOI Ta
TEPMOJIMHAMIYHOT TEMITEPaTypH:

T = L >C§ . T, = . <, , (1)
Cz - kiTyM xl-y,u é. (bi In(ei )) Ly,u xé (ai >t1n(l i ))
i=1 i=1

e — & T1a b xoedimieHTH, SKi 3aMeKaTh BiX 00paHOro METOAY, 1 — KUTBKICTH pOOOYHMX CIIEKTPaIbHHUX
kaHaniB JIKTB, i=2; Ay, — ekBiBaJleHTHa JOBXKMHA XBUJI1 BIANOBIAHOr0 MeToay MoHoxpoMaTuuHoi JIKTB;
ki = £1 3a5e)KHO BiJl BAKOPHCTAHOI'O METO/Y.

Meroay MUPOKOMOIOCHOT IBOKAHAIBLHOI MIpOMETPil IPYHTYIOThCS Ha BHUMIPIOBAHHI CIIEKTPATbHOL
eHepreTHyHol sickpaBocTi 00'ekra nociimkeHHs (OJ]) B 1BOX poOOYMX CIEKTpalbHHX IHTEpBaax
BUIIPOMIHEHHSI, YTBOPEHHI iX pI3HMX KOMOiHAIii Ta NPHUPIBHIOBAHHI J0 aHAJOTIYHMX KOMOIHAIIIH
sickpaBocteit AUT mipu Tiid camiii Temnepatypi (ta6:.2). Ha npakTuili BAMipIOBaHHSI CIICKTPaJIbHOI SICKpa-
BOCTI 3aBXKIH 3/IHCHIOETBCS HEe Ha (iKCOBaHIii JOBXKHMHI XBHII, @ 3riHO 3 (2) y AEIKOMY CIEKTPaIbHOMY
iHTepBalli, IKMI 331a€ThCS ONTHYHIM KaHAJIOM Ta MapaMeTpaMu MpUiiMadya BUIIPOMIHEHHS TTipoMerpa:

I 2
Ul T)=kxgy (I ,T)x(l,T)d ; 2
I 1

Ane Bukopucranss (5) BUKIMKA€E Taki TPYAHOILI: CKJIAIHICTh BU3HAYCHHs anapatHoi GpyHkiii W(A),
HEOOXITHICTh PO3paxyHKy KajliOpalliiHol KpHBOI Ta MPOBEACHHS YMCEIbHOr0 iHTerpyBaHHs. 1li Hemomiku
YCYBaIOThCSI NP BUKOPHCTaHHI HAONIIKEHb, 33 SKUMH PEECTpallisi IIMPOKOIOIOCHOTO BUIIPOMIHEHHS
3aMiHSIETHCS MOHOXPOMATHYHOIO 200 IHTErpalIbHOK PEECTPAIIIEI0 BUPOMIHEHHS.

ToMmy B IBOKaHAJIBHIN IIMPOKOMOJOCHIN MipoMeTpii mpu mepexoii Bim 3amucy curHany (2), mo
PEECTpY€e MIMPOKOIONIOCHE BHUIPOMIHEHHS O MOHOXPOMATHYHOI PeecTpailii, BHKOPUCTOBYIOTh METOIH
BpaxyBaHHSI HEMOHOXPOMATHYHOCTI CIEKTPAbHOTO KaHaly MUIIXOM BBEICHHS MOHATTA e(PeKTHBHOI
nopkuan xpwi (EAX) ta pisaux Bunmie EJX, takux sk: rpanmuna EJIX; pedepencna EIX;
cepennbo3BaxeHa EJ/[X.
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Tabauys 1

MeTtoan MOHOXPOMATHYHOI IBOKAHAJILHOI TepMOMeTPii BUNPOMiHEHHA

HasBa meTony
monoxpomatuuHoi JKTB

®opmyJia BUSHAYEHHS] YMOBHOL
TeMnepaTypu MOHOXPOMATHYHOL

®opmyna TepMOAMHAMIYHOI

2

JKTB TeMnepaTypu
MeTto/ CIeKTpaIbLHOTO 1 L | L e
. Tit=-—%n-2 T'=T ' —An2
BiiHOIICHHS [4] L Cc, e
BsaemoxkopesiitHnit ) L, 1 _—1., L
meton [4] T, =- T An(1, 4, T7=T, +C_ An(e, e,)

2

"OntuManbHuin” METos,

7} =08(T;}+7;3) 15]

| L, e
BU3HAYEHHS TEMIIEPATypH ol =T o X],, Ti=mTol- —An-2
3a BJIACHUM BHIIPO- Cz X(I 2" I 1) C, &
MiHEHHSM LUIAXOM Helli- o<1 et 20, xJ T lzomT-1 L >4ne—2
Hi{HOrO NEePeTBOPEHHS 3 w1~ L T C A2, -2 21 w1” o o
. . - 2 1
iHBapiaHTHUM CHUTHAJIOM [4] 2 !
Meroxn BH3HAYCHHS
KOMOIHOBHGT Cepe/ibO- t= L nn ) | T =T 1 e, +1, Ine,)
SICKPABICHOI TeMIIepaTypu o 20 LU IR LY e Y50 11ne, T1,1Ne,
2

2

Mero/] BU3HAUEHHST
KOMOIHOBaHOI TeMIlepaTypH

1

Toh =—x225,In

~X.Ine,- 1,1ne,)

1 1, 1 C2I2-I2 SO |
T =05(T;* +T;}) 7] MEM
Merton BU3HAUEHHS T1= 1 . Ti=T1.
KOMOiHOBaHOI KOJIOPOBO- SRV TN PSR T
SCKpaBiCHOI TeMIepaTypu | . 1,(3,-1,)Ine, - 1,(31 ,-1,)ine,
-1 ‘1 el [|2(3|1'|2)|n|2+|1(3|2' 1)'”'1] )
T.= 0,5(TK +TBK) [7] 4GC, >(| 2l 1)
ExcnioneHIinHo- -1 _1 [, 9 7ot 1 [,
cTeneHeBuit mero, [6] « Tt at Tl T o At A
2 2 = 1 2 2 -
a a
2, -1,0 1) { 1ne, - 1, Ine,)
CreneneBuii MeTon [8] a1 W, Tl=T? VLT PI
"G, a1 TG, -l
I [,0
>§Fnl Inl +a|n—: >§Fne2 Ine, +aln—2z
| 1 g l 19
YHiBepcanbHUA METO
BU3HAYCHHS TEMIIEPATYPH
3a IBOMa YMOBHUMH T*:i g, Inl;-q, Inl, TloTL. 1 g, Ine;-q, Ine, N
TEMIIEpaTypaMu 3 ’ G Q2/| 2" Q1/| 1 ’ G, Q2/| 2" Q1/| 1
BBEJICHHSM BaroBHX
koediientis [7]
Tabnuys 2

MeTtoan IIMPOKONOJIOCHOI ABOKAHATbHOI TepMOMeTPii BUIIPOMiHEHH S

MeToau HIMPOKOCTIEKTPATLHOT

®opmyna po3paxyHKy TepMOIMHAMIYHOI TeMIiepaTypH

TeMIepaTypy 3 BUKOPUCTAHHAM
KOPEKTYIOUUX MHOKHHKIB [10

JAKTB
Meroj BU3HaUYEHHS e(DeKTHBHOL .5 U
KOJIbOPOBOI Temmepatypu [9] T '= 1= ELP: gn% 2 g YU, a
G, >(| 2" ) I g UlH
Mertoa BU3HaYeHHS KOJIbOPOBO] Tis ®1 1 O 1 eRz( )le( (1))
T

Ill

ng C,
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Jnst BU3HAYCHHSI ONTHMAaJIBHOTO METOMy TEPMOMETpii BHUIIPOMIHEHHS JJIsl IEBHUX YMOB BHUMIpIO-
BaHHS JIOILTBHO MOPIBHATH TOYHICTh BU3HAYEHHSI TEMIIEPATyPH METO/IaMU JIBOKaHAJBHOI MipOMeTpii .

AHaJi3 noxn60Kk BUMipIOBAHHSA TeMIlepaTypH 3a BUNPOMiHEHHSAM

[NopiBHIHHS ICHYIOUMX METOMAIB BHMIPIOBAHHS TEMIIEPATypH 3a BHIIPOMIHEHHSIM IPOBENCHO Ha
OCHOBI 3iCTaBJICHHS BIAMOBIAHMX IHCTPYMEHTAJIBHUX T4 METOAWYHHMX CKJIQJIOBMX IMOXHOOK BH3HAYCHHS
TEeMIIepaTypH Pi3HUMH METOJIaMH.

IHCTpyMeHTalIbHA CKJIaJIoBa MOXWOKM BHMHHUKAE BHACIIIOK HEIOCKOHAJIOCTI 3aC00IB BHMIPIOBAIBHOI
TEXHIKH, 3yMOBJICHA BIUIMBOM Ha BUXIJHAN CHTHAJI MapaMeTpiB ONTUYHOI CHCTEMH, CIEKTPUYHOI CXEMH,
npuiiMaya BUMPOMIHEHHS. 3arajibHUi BUPa3, 110 OIMUCYE IHCTPYMEHTAIBHY CKIIA/I0OBY TIOXHOKH, MA€ BUTIISII

8 DI.
DT, =K, @ k *—, ©)
i=1 i
ne Ki; — nepenaBanbHuii Koe(ili€EHT CKJIA0BOI IHCTPYMEHTAIBHOI TOXUOKH BUMIPIOBAHHS TEMIIEPATypH,
BHpa3 Ta 3HAYEHHS SKOTO 3aJeKaTh BiJ BimmoBigHoro meromy mipomerpii; ki = +1 3anexHo Bix
BUKOPUCTAHOT'O METOJTY; 1 — KUTBKICTh pOOOYHX CIIEKTPATbHUX KaHAIIB.

Meromnuna moxubka [11-13 | — me ckimamoBa MOXMOKKM BHMIpIOBAaHHS, IO 3yMOBJIEHA HeaJlek-
BaTHICTIO 00’ €KTa BUMIPIOBAaHHS Ta Horo mMojeni, MpuiHATOI MpH BUMiptoBaHHI. OCHOBHUMH (haKTOpaMH,
IO CIPUYMHIOIOTh BUHHUKHEHHS METOJWYHOI MOXHUOKKM BUMIPIOBaHHS TEMIIEPaTypH 3a BUMPOMIHEHHSM, €
BHUKOPHCTaHI TEOPETUYHI CIPOIICHHS (30KpeMa BUKOpHCTaHHs (opMyinu BiHa Ta HeBpaxyBaHHS HEMOHO-
XPOMATUYHOCTI CIEKTPAIbHUX KaHAIIB), BIJCYTHICTh JOCTOBIpHOI iH(pOpMAIli Mpo BHUIIPOMIHIOBAJIbHI
BIIACTUBOCTI JOCIIPKYBAHOTO 00’ €KTa, HEXTYBaHHS BIUTMBOM (DOHOBOTO BHIIPOMIHEHHS Ta MPOMIKHOIO
cepenoBuia. Bupas ckiaoBoi METOIMYHOT TOXHOKH BUMIPIOBaHHSI TEMIIEpaTypH 3a BHUIIPOMIHEHHSM Y
mipoMeTpii BHU3HAYa€eThCcsd SK CyMa YacTKOBHX NOXiMHUX BiJi BHpa3y BH3HAYCHHS TEPMOAWHAMIUHOI
TEMIIEPATyPH LIUM METOJIOM II0 &;, A;. 3arajbHUN BUPa3 CKJIAI0BOI METOIUYHOI TOXHMOKHM Ma€ BUTJISI:

3, @

& i=1 Ii 2

ne Kyer — mepemaBaibHUN KOE(IIIEHT CKJIAJ0BOI METOMWYHOI MOXHOKM BHUMIPIOBAHHS TEMIICpaTypH,

3HAYCHHS SIKOTO 3aJISKaTh BiJl METOAY MipoMeTpil; MTa P — KoeillieHTH BILUTUBY CKJIAZOBHUX MOXHOOK.
Bupasu ckmajgoBux iHCTpYMEHTalbHOI Ta METOJMYHOI TMOXHOOK HaWyXHBAHIIIMX METOJIB

nipoMeTpii HaBeneHo B Tabu. 3, rpadivHi 3anexHOCTi — Ha puc. 1-6.

DT, =K, xa m<e+§ p o
i=1

Tabauys 3

Bupasu incTpyMeHTaIbHOI Ta METOANYHOI CKJIAIOBUX MOXUOKH
BUMipIOBaHHs Temneparypu metogamu JIKTB

MeTonu Bupa3 cknagosoi .. ..
. . .. Bupa3 cki1ag0Boi MeTOAUYHOI TOXHOKHU
mipomeTpii IHCTpYMeHTAJILHOI OXHOKH
B3aemo-
- C énl DI, u T2xC, %L DL u
K(‘)?e.ﬂ’i 2 > )(é 1 + 2 l,J _ 6K 2 6K : Xgn(elez):: 6K 4 Del + DeZ l:l
HIMHAH L.. >‘In(|l|2) él, I, G (T, %L >4n(elez)'i'cz) é L, € €0
MeTOo],
MeTton
cnekT- c, ., 1 eb, Dhu TG, >§Jn(e /e );:DLM ,, Deyu
T e — | 2 1 T u
paJ‘[bHOFO Lcs In(l Z/I 1)2 e I 2 Il 0 (- TL‘K >4_L‘6‘ >4n(e2 / e1)+ C2 )2 e LL‘K el e2 0
BiTHOIIEHHSA
1
Coll ;- 1) x 2@l 1,0, {in(e,/e,)+aln(l,/I ))02><
2 2" 1 2 1 2 1/] =
Crenene- ol >‘(ln(|2/|1)+a In(l 2/l 1)) T c,(,-1,) T
. , N c 227 11 %)
BHH METO ebl, Dl,u . 3
X — -0 e |2|1 ®e1 Dezo D|1 D|2U
&l 1,4 Sl ke et AT BT
écz(lz'll) e, € g I1 lzfj
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Puc.l. Temnepamypna 3anesxncnicme
MemoOuUHoi cKaado8oi noxubKu
sumiprosanns memnepamypu (6io sminu | )
63AEMOKOPENAYIUHUM MEMOOOM

a—\| ,1=2mxm, | o=4mkm,
0 = 1=12 mxem, | 2= 14mxm

AMAS

Puc.2. Temnepamypna 3anesicnicme
MemoOuUHoi cKaado8oi noxubKu
sumiprosanns memnepamypu (6io sminu | )
MEmMoO0oM CHEKMPATbHO20 BIOHOULEHHSL.

a—\1 =2 mxm, | po=4urm,
0 =1 =12 mxm, | o= 14uxm

Puc.3. Temnepamypua 3anesxncnicmo
MemOoOUUHOI CKIA00801 NOXUOKU BUMIDIOBAHHS

memnepamypu (610 sminu | ) cmenenesum
MemoooM:

a—\1 =2 mxm, | po=4urm,
0 =1 =12 mxm, | o= 14mxm

Puc.4. Temnepamypna 3anesicunicme
MemoOuuHoi cKaado8oi noxubKu
sumiprosanns memnepamypu (6i0 sminu €)
MemoOOM CHEKMPAbHO20 8iOHOUWEHHS.

a—\1 =2 mxm, | po=4urm,
0 =1 =12 mxm, | o= 14mxm

Puc.5. Temnepamypua 3anesncnicmo

MemoOU4HOI CKIa0080I NOXUOKU BUMIDIOGAHHS
memnepamypu (8i0 3MiHU €)
63AEMOKOPETAYIUHUM MEMOOOM:

a—\1 =2 mxm, | po=4urm,
0 =1 =12 mxm, | o= 14uxm

[AME4

ips Oe

Puc.6. Temnepamypna 3anesicnicmo
MemoOudHOI CKIA0080I NOXUOKU SUMIDIOBAHHS
memnepamypu (6i0 3MiHU €) cmeneHesum
MemoooM:

a—1 =2 mxmx, | o=4urm,
0 = 1=12 mxmx, | o= 14mxm
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[lpr BHKOpPWCTAaHHI MIMPOKOCHEKTPANBHOI MipOMETPil BUKOPHCTOBYIOTHCS KBa3iMOHOXPOMATHYHI
METO/IM, TOOTO BHMIPIOBAaHHS TEMIICPATYpH BiIOYBAE€ThCS B HIMPOKOMY CIIEKTPalIbHOMY IHTEpBaii, a
PO3paxyHOK TEMIIEpaTypd — 3 BHUKOPHUCTAaHHSIM MOHOXPOMATHYHMX CITIBBIJIHOIICHb INUISIXOM BBEICHHS
pi3HUX BUIB ePEeKTUBHOI JOBXKHHU XBWIi. TOMy aHaNi3yrOTh MOXHOKM BUMIPIOBAHHS TeMIlEpaTypu Ha
MPHKIIAJIi METOIIB MOHOXPOMATHYHOI TipoMeTpii.

[IpoBeneHo KOMIT IOTepHE MOJIETIOBAHHS 3aJISKHOCT1 MOXUOKK BUMIPIOBaHHS TEMIIEPATYPH PI3HUMH
METOJaMH 3aJIOKHO BiJl 3MIHHM IHTEHCHMBHOCTI BHIIPOMIHEHHS, JOBXHHHM XBHJII Ta KoeQillieHTa BUIIPO-
MIiHEHHS B TaKUX Jiarna3oHax (pi3sMuHUX BETUYHH:

temneparypa — Big 200 no 1500 °K;

Jiana3oH JOBXXHUH XBUIIb — Bif 2 10 15 MKM;

poboui goBxuHM XBUIb — 2, 4, 6, 8, 10, 12, 14 MkM;
koedirieHt Bunpominenns Bix 0,5 mo 1.

BiIHOCHA 3MiHa BIUMBHUX (akTopiB — Bix O 1o 10 %;

PosrisiHeMo MOXMOKM BUMIPIOBAHHS YMOBHOI Ta TEPMOIMHAMIYHOI TEMIIEpaTypH pPi3HHUMH
MeTosaMu mipomerpii. Jns [BokaHaIbHOI MIPOMETPIi iIHCTpyMEHTaIbHA MOXHUOKa HAOIMKAETHCS 10 HYJIS
JIMIIe TIPM BUMIPIOBaHHI TEMIIEpaTypH B3a€EMOKOPEISIIIMHUM METOIOM, IO BiAOYBA€ThCS BHACHIIOK
3MEHIIICHHS CKBIBAJCHTHOI JOBKMHM XBWJII, IO BHUKOPHUCTOBYETHCA B JaHOMYy MeToii. Ha BchoMy
cnekrpanbHoMy miana3oni Bix 300 mo 1500°K moxuOka He NMEepeBHINYE OAUHUID I'PadyCiB Ta MPSMYE 0
HyJs 3 POCTOM TeMIepaTypd Ta 3HaueHb pPOOOYMX JOBXKHMH XBWJIb. AJie HEraTUBHO Ha TOYHICTh
BHUMIPIOBaHHSI TEMIIEPAaTypH MOXYTh BITMBATH HEKOHTPOJILOBaHI 3MIHHM TMapaMeTpiB ONTHYHOI CUCTEMH
KaHaIiB Ta MPUHAMAaYiB BUIPOMiHEHHSI.

[Hmi Meronm JBOKAHAIBHOI MIPOMETpIi NONIIBHO 3aCTOCOBYBATH JUISi OKPEMHX TEMIIEPaTypHHX
Jiarna3oHiB, OCKUIBKM ICHYIOTH IUISHKH TEMIEpaTypH, J¢ IHCTPYMEHTallbHA CKJIaJioBa MOXUOKH PIi3KO
3pocrae. PekoMeH10BaH1 TeMIiepaTypHi Aianma3oHu I METOAy CrieKTpanbHoro BigHomenHs — Big 200 1o
600°K m1s KOpOoTKOXBUJILOBOI 00nacTi crekrpa, Ta Big 600 mo 1500°K mis 10BroxBMIIBOBOI 001acTi
CIeKTpa, J€ CKIaJ0BI IHCTPYMEHTaAbHOI MOXMOKM He mnepeBuinyoTh 20°K. 3MeHIIeHHs CKi1amoBoi
IHCTPYMEHTAJIBHOT MOXHOKH JOCSATAETHCS 3MCHILICHHSIM 3HAYCHHS €KBIBaJCHTHOI MOBXKMHH XBHJII I[bOI'O
METOJIy Ta MOKPAIICHHSIM XapaKTePUCTUK BUMIPIOBAJILHOIO TPAKTY.

CknasoBa 1HCTPYMEHTAJILHOI TMOXHOKH BUMIPIOBAHHS TEMIIEpaTypH CTEIIEHEBUM METOIOM €
JOCTaTHHO BEJIMKA Ta 3MEHIIYETHCS JIMIIE HA HEBEIMKUX JUITHKAX PO3IJITHYTOrO TEMIIEPaTypHOro Jia-
nazony — Big 1000 mo 1500°K y xopOTKOXBHJIBOBIH 00JacTi CIIEKTpa MpU MIHIMAJIBHUX 3MiHaX 3HAYCHb
noBkuH XBuiib; Big 1100 g0 1500°K B 10oBroxBriIbOBIiH 001acTi CriekTpa moxudka He nepepuinyoTh S50°K.

AHAJIOTIYHOI0 € CHTYaIlif 3 CKJIaJ0BOI0 METOAMYHOI MOXHOKM Bif 3MiHM | B KOPOTKOXBHJIBOBIif
obnacti crekTpy — HaliMeHII 3HauYeHHsS MMOXWUOKH BHMIPIOBAHHS TEMIIEPAaTypH € IMPH BUKOPHCTaHHI
B3aeMOKopesiiiHoro merony (puc.l1).

CkiasioBa METOAMYHOI MOXHOKK Bix 3MiHM | MeTOmy CHEKTPaabHOrO BiIHOIIECHHS HE IEPEBHUIINYE
10°K, ane pi3ko 3pocTaEe 3 TEMIEpaTypOw MpH poOOTi B JOBrHX NOBXKUHAX XBWIb (puc.2). Tomy B
iH(padyepBoHii 001acTi HE TONULTBPHO BUMIPIOBATH IIMM MeTojoM Temnepatypu Buine S00°K.

Herounocti Bu3Ha4YeHHs 200 3MiHH EKBIBAJICHTHOI JJOBXXHHHU XBHJII TP BUKOPUCTAHHI CTEIIEHEBOTO
METO/y 3HAYHO BIUTMBAIOTH HA 3HAYEHHS CKJIAJOBOI METOAMYHOI MOXMOKK BuMiptoBanus (puc.3). Jlurre
Bim 200 mo 800°K mist KOpOTKOXBMILOBOI 00jacTi crmekTpa mnoxubka He mnepesuinye 30°K. [ns
JIOBMOXBUJIBOBOT 00J1acTi CIIEKTpa MIHIMAIbHE 3HAYCHHS MOXHUOKU CTAaHOBHTH OmM3bKO 25%, 1110 pOOHTH
Iel CHeKTpaJibHUM J[iarna30H HEe NpUIATHUM Ui BUMIpPIOBaHHS Temmepatypu. Orxke, Iiell meron
BHMIPIOBAHHS TEMIIEPATYPH € JTOCTATHLO YYTJIMBHM JI0 TOYHOCTI BU3HAUYCHHS POOOUNX JTOBXKUH XBHIIb.

[To3UTHBHOIO XapaKTEPUCTUKOK METOIY CIEKTPAJIBHOTO BIJHOIICHHS € HU3bKE 3HAUYCHHS
METOJUYHOI CKIIaJIOBOi MOXUOKHM BiJi HETOYHOCTI BHU3HAYCHHs KoeQil[iEHTa BHUIPOMIHEHHS, SKE B
KOPOTKOXBUJILOBIH oOyacTi crekrpa B Aiana3oni remmneparyp Bix 200 no 1000°K uHe nepesuiye 1%, 1o
HaJae mepeBary BUKOPUCTAHHIO IBOro Aiama3oHy (puc.4). Y I0BroxBHIIBOBIM 007acCTi JHIlIE B Aiama3oHi
temnepatyp Big 200 no 500°K 1151 moxubka ctaHoBuTh axk 20°K, 1110 HaI3BUYaHO 0OMEKY€E BUKOPHCTAHHS
MeToay B 1H(paYepBOHMX TEIUIOBI3IMHUX Kamepax. 3a yYMOBH HAOJFMOKEHHS 3Ha4YeHb KOeillieHTiB
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BHIIPOMIHEHHS B 000X CIEKTPaJbHUX O0JIACTAX I CKJIAJ0Ba METOIUYHOI IMOXHOKH MOXKE JOPIBHIOBATH
HyJIeBi. AJle 32 YMOBH BIUIUBY MOTYXKHOTO (DOHOBOT'O BUIIPOMIHEHHS Ta 3MiHHU CIIEKTPaIbHOTO Koe(illieHTa
BUIIPOMIHEHHS CKJIaZIOBA METOAWYHOI MOXMOKM MOXKE HEKEPOBAHO 3pOCTAaTH, M0 TaKOXK OOMEKye
BUKOPUCTAHHS METOJy CIEKTPAIbHOIO BiJHOIICHHS B TPOMHCIOBOCTI. HeratnBHOI0 0cOOIHMBICTIO
BHUMIPIOBaHHSI TEMIIEPaTypH JBOKAHAIBHOIO IMIPOMETPIEI0 B3aEMOKOPEIALIMHAM METOJIOM 3Ha4yHa CKJia-
JI0Ba METOJIUYHOI MOXUOKH BiJi HETOUHOCTI BU3HAUCHHS € BHACIIIOK HETOUYHOCTI BU3HAUCHHS Koe(illieHTa
BurpomineHHs. [Ipy poOoTi B KOPOTKOXBUIIbOBIH 00IaCTi CIIeKTpa 3HaYCHHS TIOXUOKH He repeBuilye S %,
asie CTPIMKO 3pOCTa€ 3 TEMIIEPATYPOIO Ta IPHU MEPEX0i B JOBIOXBUIILOBY CIIEKTPAIbHY IUISHKY (puc.5).
Tomy mpioputerHoro € Temmeparypa 1o 1000°K. CknamoBa METOAMYHOI MOXMOKYM BUMIPIOBAHHS TEMIIE-
paTypH Bii 3MiHH € 3 BUKOPHCTAHHSIM CTEIIEHEBOTO METOJy B JIOBIOXBWIIbOBIH 00NACTi CIleKTpa jJocsrae
3HAYHUX 3HAYCHb, 110 HAKIaJa€ OCOONMBI BUMOTM Ha BHMOIp TOKa3HHMKa CTeleHi MeToay. TUIbKH B
KOPOTKOXBWJIBOBI 00MacTi CrekTpa NoXuOKa BHUMIPIOBAHHS TEMIIEPaTypH BiJ 3MIiHH € B JIiana3oHi
temmeparyp Bix 200 mo 1000°K me mepesurye 20°K (pruc.6).

BuchHoku

B pesynbTati OrisiLy iCHYrOUMX METOJIB JIBOKAHAIBHOI MipOMeTpii MOXKHA 3pOOUTH TaKi BUCHOBKH.
Meroau MOHOXPOMATHYHOI JBOKAHAJIBHOI MIpOMETPii, Ha BIAMIHY BiJ METOJIB IIMPOKOIOJIOCHOI JIBO-
KaHaJIbHOI TIpOMeTpii, MamTh TepeBary B TOMY, IO JalOTh 3MOTY BHMIpPIOBaTH TemIiepaTypy 0e3
anpiopHoi iHdopmarii npo 3HauenHs koedinienta Bunpominenns OJ]. Ilig wac mocmimpkeHHS MOXUOOK
BH3HAYEHHS TEMIIEPaTypH Pi3HUMH METO/IaMH JIBOKaHAIBHOI ITIpOMETpPii BCTAHOBJIEHO TOSBY AUISTHOK, HA
SKHX 0araToKpaTHO 3pOCTalOTh OXHOKU BUMipoBaHH:. Lle BU3HaYae AOMITbHICTE BUKOPUCTAHHS THX 200
IHIIUX METOMIB JBOKAHAJIBHOI MIpOMETpii Ui TEBHUX 3HAYCHb TEMIIEPaTypH, JOBKWUHH XBWII Ta
CIIEKTPaJbHHUX IHTEPBATIB.

Ha mizncraBi mpoBeaeHOro aHallizy MaTeMaTUYHUX 3aJIKHOCTSH MOYKHA CTBEPIXKYBATH, IO METOIU
JIBOKAHAIBHOI TIPOMETPii pO3PI3HSAIOTHCS ANTOPUTMAMH OINPAIFOBAHHS CUT'HAJIB IOTOKY BHIIPOMiHEHHS
BiJ 00’ €KTa JOCIIDKEHHS Ha JBOX CIEKTPaIbHUX IUISHKaX. TOMy JOIUIBHO PO3POONISATH 3aCO0M BUMIpPIO-
BaHHS TEMIICpATypH 3a BUIIPOMIHCHHSM 3 MOXXJIHMBICTIO ONTHMAJBHOTO BUOOPY METOIY MipOMETpil s
BHUMIPIOBaHHSI TEMIIEPATypH 3aJISKHO BiJl YMOB BUMIPIOBaHb Ta BIACTUBOCTEH 00'€kTa mociimkeHHs. Lle
JOITBHO peajli3yBaTH Ha OCHOBI 1X BiJIIIOBIIHOTO MPOI'PAMHOr0 3a0€3MEUCHHS, SKe O a0 3MOTy 3aJIeKHO
BiJl YMOB BHMIPIOBaHHs Ta BJIACTUBOCTEH 00'€KTa OOMPATH ONTHMAIILHHA METOJ| BUMIPIOBAHHS TEMIIE-
paTypH 3a BHIIPOMiHEHHsIM, poO0Yi IOBKUHH XBHIIb T4 METOJI ONPAIFOBAHHS PE3yJIbTaTy BUMIPIOBAHHS.
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