Educational Research in Universal Sciences

ISSN: 2181-3515 VOLUME 2 | SPECIAL ISSUE 16 | 2023

SANOATDA QO‘LLANILADIGAN TERMOJUFTLIKLARNING TEXNIK
XARAKTERISTIKALARI
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ANNOTATSIYA

Termodatchiklarni ishlab chigarishda ikki turi keng go‘llaniladi. Termojuftlik—
uchlari kavsharlangan haraoratni sezuvchanligi ikki xil bo‘lgan metaldan yasalgan
qurilma. Kavsharlangan uchiga harorat ta’sir ettirilsa termojuftlikning ikkinchi
uchlarida elektr yurituvchi kuch paydo bo‘ladi. Termogarshilik — temperatura
o‘zgarishiga mos elektr garshiligi o‘zgaradigan qurilma. Sanoatda avtomatlashtirish
tizimlarida haroratni o‘lchashda go‘llaniladi.

Kalit so‘zlar: Termojuftlik, platiniy, platini-rodiy, Zebek effekti, termo-EMF
koeffitsienti, Mis-kopel - TMK — M, Chromel-copel - TXC — L, Chromel-constantan
txkn — E, Xromel-alumel, Nihrosil-nisil, Mis-konstantan, Temir-konstantan.

ABSTRACT

Two types are widely used in the production of thermometers. A thermocouple is
a device made of metal with two different temperature sensitivities. When temperature
is applied to the soldered end, an electric force appears on the other ends of the
thermocouple. Thermistor is a device whose electrical resistance changes in response
to temperature changes. It is used to measure temperature in industrial automation
systems.

Keywords: Thermocouple, platinum, platinum-rhodium, Zebeck effect, thermo-
EMF coefficient, Copper-copel - TMK — M, Chromel-copel - TXC — L, Chromel-
constantan txkn — E, Chromel-alumel, Nihrosil-nisil, Copper-constantan , Iron-
Constantan.

AHHOTAIUA

B npousBoacTBe TEpPMOMETPOB MIUPOKO MUCIIONB3YIOTCA J1Ba TMNA. Tepmonapa —
ATO  METAUIMYECKOE  YCTPOMCTBO C  JABYMS  pPa3HbBIMU  TeMIIEpaTypHBIMU
YyBCTBUTENBHOCTHI0. KOT/ia K MpuUNassHHOMY KOHIly MPHUKIIJIbIBAETCS TEMIIEPATYpa,
Ha JPYr¥x KOHIIAX TE€PMOIapbl BO3HHUKAET AJIEKTpUUYEcKasi cuia. TepMucrop — 3to
YCTPOMCTBO, 3JIEKTPUUECKOE COMTPOTUBIIEHUE KOTOPOTO U3MEHSIETCS] B 3ABUCUMOCTH OT
n3MeHeHus: temneparypbl. OH HCHOJIB3YyeTCA MJIsl HU3MEPEHHUs] TEeMIEepaTyphl B
cUCTEeMax MPOMBIIUICHHON aBTOMAaTHU3aI1H.

KawueBsbie ciaoBa: Tepmomapa, miatuHa, miatuHa-poauid, 3¢ dext 3edeka,
ko3 uiment tepmo-2/1C, Mean-konens - TMK — M, Xpomenb-konens - TXC — JI,
Xpomelb-KOHCTaHTaH TXKH — E, Xpomenp-amomens, Huxpocun-uucuin, Menb-
KoHcTaHTaH , JKene3zo-KoncranTaH.
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Ishlash printsipi Zebek effektiga yoki boshgacha aytganda termoelektrik effektga
asoslanadi. Bog‘langan o‘tkazgichlar o‘rtasida kontakt potentsial fargi mavjud; agar
halgaga ulangan o‘tkazgichlarning bo‘g‘inlari bir xil haroratda bo‘lsa, bunday
potentsial farglarning yig‘indisi nolga teng. Turli xil o‘tkazgichlarning bo‘g‘inlari turli
haroratlarda bo‘lsa, ular orasidagi potentsial farq harorat fargiga bog‘lig. Ushbu
bog‘liglikdagi mutanosiblik koeffitsienti termo-EMF koeffitsienti deb ataladi. Turli
metallar uchun termo-EMF koeffitsienti boshgacha va shunga mos ravishda turli
o‘tkazgichlarning uchlari o‘rtasida yuzaga keladigan potentsial farg har xil bo‘ladi. Nol
bo‘lmagan termo-EMF koeffitsientlari bo‘lgan metallarning birikmasini T1 haroratiga
ega bo‘lgan muhitga joylashtirish orgali biz T, harorat fargiga mutanosib bo‘lgan
boshqga haroratda joylashgan garama-garshi kontaktlar orasidagi kuchlanishni olamiz:
T1-To. [1]

Termojuftni o‘Ichash transduserlariga ulashning ikkita eng keng targalgan usuli
mavjud: oddiy va differentsial. Birinchi holda, o‘lchash transduseri to‘g‘ridan-to‘g‘ri
ikkita termoelektrodga ulanadi. Ikkinchi holda, har xil termo-EMF koeffitsientlariga
ega bo‘lgan ikkita o‘tkazgich ishlatiladi, har ikki uchida kavsharlanadi va o‘lchov
o‘tkazgich o‘tkazgichlardan birining bo‘shlig‘iga kiritiladi. Har ganday holatda,
termojuftlarni ulash uchun maxsus termojuft kabellari va simlari ishlatiladi [2].

Termojuftlarni masofadan ulash uchun uzaytiruvchi yoki kompensatsion simlar
go‘llaniladi. Kengaytma simlari termoelektrodlar bilan bir xil materialdan
tayyorlangan, ammo boshga diametrga ega bo‘lishi mumkin. Kompensatsiya simlari
asosan nobel metall termojuftlar bilan ishlatiladi va termoelektrodlardan fargli tarkibga
ega. Termojuftlar uchun sim talablari IEC 60584-3 da ko‘rsatilgan [3].

Quyidagi asosiy tavsiyalar termojuft sensorini o‘z ichiga olgan o‘lchov tizimining
aniqligini oshiradi:

- Juda yupga simli miniatyurali termojuftni fagat kattarog diametrli uzatma
simlari yordamida ulash kerak;

- lloji bo‘lsa, termojuft simining mexanik kuchlanishi va tebranishidan saglaning;

- Uzoq uzaytiruvchi simlardan foydalanganda, shovqinni oldini olish uchun sim
ekranini voltmetr ekraniga ulang va simlarni ehtiyotkorlik bilan burang;

- lloji bo‘lsa, termojuft uzunligi bo‘ylab keskin harorat gradyanlaridan saglaning;

- Himoya gopqgog‘ining materiali termojuft elektrodlarini butun ish harorati
oralig‘ida ifloslantirmasligi va zararli sharoitlarda ishlaganda termojuft simining
ishonchli himoyasini ta’minlashi kerak;

- Uzatma simlarini ish diapazonida va minimal harorat gradienti bilan ishlating;

- Harorat o‘lchovlarini go‘shimcha nazorat gilish va diagnostika gilish uchun
to‘rtta termoelektrodli maxsus termojuftlar go‘llaniladi, ular termojuftlarning yaxlitligi
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va ishonchliligini nazorat qgilish uchun kontaktlarning zanglashiga olib keladigan
garshiligini go‘shimcha o‘lchash imkonini beradi. [4]
1. Platina-rodiy-platina - TPP13 - R turi;

2. Platina-rodiy-platina - TPP10 - S turi;
3. Platina-rodiy-platina-rodiy - TPR - B turi;
4. Temir-konstantan (temir-mis-nikel) TJK - J turi;
5. Mis-konstantan (mis-mis-nikel) tmkn - T turi;
6. Nihrosil-nisil (nikelxrom-kremniy-nikel-kremniy) TNN - N turi;
7. Xromel-alumel - TXA - K turi;
8. Chromel-constantan txkn - E turi;
9. Chromel-copel - TXC - L turi;
10. Mis-kopel - TMK - M turi. [5]
Termojuftlik turlari va o‘Ichash chegaralari
1.1-jadval
Temper | Temperat | Temperatu
Termoju | Musbat Manfiy atura ura ra IEC rangli
ftlik turi | elektrod elektrod koefitsie | diapazoni | diapazoni | belgilanish
IEC materiali materiali nti °C (uzoq |°C (qisqa |1
uv/eC | vaqtli) vaqtli)
Xromel Alumin ) ) .
K CrNi NiAl 40...41 |0+1100 | -180+1300 | Yashil-oq
Nixrosil Nisil . o .
N Ni-Cr-Si Ni-Si-Mg 26 0-1100 (2)70ZT130 Moviy-oq
Platini- Platina . . Sabzirang-
R rudiy Pt-Rt | Pt 5,3 01600 | -50-+1700 oq
Platini- : .
S rudiy Pt-Rt gatma 5.4 0+1600 | -50+1750 (S)abZ‘rang'
(10%Rh) 1
Platini- Platini-rudiy .
B rudiy Pt-Rt | Pt-Rt ggoo 171021820 | Yo'q
(30%Rh) (6%Rh)
N MisRu | sonstantan | ;g . 1250+400 | Jigarrag-o
Cu-Ni 185300 ' garrag-oq
E X?omel Cr- Konst.antan 68 0-800 _40-900 Binafsha-
Ni Cu-Ni1 rang
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1.1-rasm: Temperaturaning mVga bog‘liglik grafigi. [6]

FOYDALANILGAN ADABIYOTLAR RO‘YXATI: (REFERENCEYS)
1. ¥36exkoB M. O. u np. MccnenoBanre TEPMUYECKOTO COMPOTUBIICHUS COJTHEYHOTO

BO3JyXOHArpeBareyisi C METAUIMYECKOU
Bogomoaroroska. — 2019. — Ne. 4. — C. 29-33.
2. Khosiljonovich, K. I., Saleem, A., Igbal, A., Khojiakbar, E., & Mateen, M. (2023,
March). Novel Method of Calculating the Coefficient of Asymmetry in the
Negative  Sequence. In2023  4th International Conference on Computing,
Mathematics and Engineering Technologies (iCOMET)(pp. 1-6). IEEE.

3. Xalilova F. A. Improvement of Teaching Methods in Electrical Materials in
Universities //Annals of the Romanian Society for Cell Biology. — 2021. — C. 14564-
14570.

4. UcmounoB M. K., XamunoBa @. A. PerynupoBaHue akTHUBHOW M PEAKTUBHOU

CTPYXKKON  //DHeprocOepekeHue u

MOIIIHOCTA CHUHXPOHHOTO TeHeparopa Mpu MOAKIOYeHUH K cetu //Universum:
TexHndeckue Hayku. — 2021, — Ne. 1-3 (82).

5. Nabievna N. F., Valijonua A. A., Abdulvosievna K. F. Efficiency of using
information resources and technology in students research work /ACADEMICIA: An
International Multidisciplinary Research Journal. — 2020. — T. 10. — C. 1680-1684.

6. Solidjon o‘g‘li, K. S., Abdinabi o‘gli, E. H., & Axror o‘gli, Q. A. (2022).
Calculation of Power Losses in Electrical Networks Taking into Account Non-
Sinusoidal Voltage.Central Asian Journal of Theoretical and Applied Science,3(11),
133-144.

7. Komonmmuuos C. C. V., Komupos A. A. V. PABPABOTKA CJIOXXHOI'O
AJITOPUTMA DJIEKTPUYECKOM ITEIN //Universum: TeXHUYECKHE HAYKH. —
2021. — Ne. 11-5 (92). — C. 71-75.

Multidisciplinary Scientific Journal December, 2023 532

https://t.me/Erus_uz



https://t.me/Erus_uz

