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gATHET 3T aIHA:

Thermometer in hindi-Z#EHCT AYAT AU F T 3TN fFAT AT aTel TTATE
39T g1 AT 3R argHET g U s § S TR ITAdhe AT YT Fa g1 30T & fov,
3T FT TFd FE F Fis AT Faer 77 82 39 736 A FF A9 I 3R 3T 3UR
T g1 ? A 3R ¢ AGHA | SSAT Jal & A hl Sfel Bl ol A9HAET & AR T
I AT STl &1 deofdR, afe a1t 318 &, dl diodAe A= & 31f8e grem | 31« dard
q AT § HT §H dUAE B HH AT Fohd 2 fhET a&q FT d9AE AGA & v gH
JHTHAICT FATHR ITHIOT HT 3UAFT HIT &1 g GG Fhclal I I1 331 ¢, 3R AT 38
AYAT & ®F H AT ST &1 I§ AT &7 Ao o &1 afeaza (@), sfead (),
3R BReEse (vh) Tfed Affea sheal &1 3uATer FXdh daHT AT ST &1 Teddh TR
& YATHIY FI EeTha HuiRa #cr § 6 306 5 Fefiped fham Srar g1 3ameor &
T, 7@ & T IR & AT & 3YAT RR & dIAT H AT & ToIv Har S g,
Sefeh gEY YN & @ T 3UANT FAEN & NIl Fa¥siieh 3R fgATeR(boiling point and
freezing point)d #AYN F T fFar ST B

IATHRY & YHR:

3UANIThdT T IMTIHAIT & MR W THAHKI & [/fFe 3R 3R 9HvR 3uerey &
SHET o Uger €1 Sooi fRT IR &, 3oTeht WUfAS Fr fhdl av g & dmAe (Shfaa 3R
fsifa) & A9 &1 Adoidd, QR & dIHAT & AT & ol Teh YR & JAHIEI Hl
39T fohar STar §1 Jafh eI AT TR 98I0 H d9dTT & A9 & forw

YATHIEY & TH 39T T AT 3YAT HaAT S &1 5 AHRT S g7 Sl IMUR W
JIeT aRd g, d 30 UHR g

RfFcay Fafasa ga# s

fFafasmer aATHIEY(clinical thermometer) T 39A1T Fddl fFelfihel 3662dl # fhar ST
g1 Ig 9 & WK F d9ART H AN F [T TAR™T AT AT| SHHA TH e, TR FiA
I ell & 3 # mercury & 8T g3 Fod gl &1 Teh gI&h & WR & 3ad dAIATT
37 3 afcaaw giar g, gTaife I8 35 3l afcaaw & 42 3o afcaaw & @e g dahdar
g1 39 YR, [Fofeirer TATHE(clinical thermometer) 1 AT 35 & 42 33 Afcaaw B
FAN 2R & AT9AT 9RT TR & dfeaaa 7 $fa frar siar €1 s gt i smyfaes
AT 7 Bfoea gaA e (digital thermometer) & sSeof AT 3T § Fifh IRT T STEdrelm
gerd &
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RiSea gate:

5o YATHICRT T 3uAeT faegd aRuY &1 39ANT Feh AIA A & faw R S g
AT AT fAT QA T e H U ASHIET A of ST S § 3R weiaRd
X Gar Srar g, St 38 dEfad #ar g AR gk B Brca W d&arcAs &9 &
gefd &ar gl digital thermometer e, ot 3R 3ITART # A gd & | o9
R & dMYHATT P ATGel H a1 30 g, i Bicad TATHI FI Ieaid THTHIC AT T
el gl

Page 2 Faculty: Mayur Dev
+91-827908898; mdev.vit@gmail.com




s, ! VISION INSTITUTE OF TECHNOLOGY, Subject: Metrology
2L ALIGARH

Veen. Ui 1 Be 0 o

" Unit 4: TEMPERATURE MEASUREMENT

Thermocouple:

g Qb dTUHT chl ATUR ITAT T &, FHhT FEAATA chich g fohelt fRR a¥g o1 d19H AT ohd & | T8
Ueh h1ae & ST heat energy @t electrical signal # agat &aT g |

T & ST STl a¥g 9§ UTg 81d & Sif Uoh BR W SIS 8id & | 5198 +ft Iuam o a1 sarar a1 heat a1
cold g1 g T 9T & BR IR a9 dieesl S gl ST § |

Electrical dose

cold
Hot junction
junction l
o
Wire type B opper lead wire /‘!‘-“
Millivolts
Wire type A o Copper lead wire
Thermocouple diagram
Page 3 Faculty: Mayur Dev

+91-827908898; mdev.vit@gmail.com




f VISION INSTITUTE OF TECHNOLOGY, Subject: Metrology
= L& ALIGARH

* Unit 4: TEMPERATURE MEASUREMENT
g Ueh SENSOr chi dg hTH Tl g 3R 3T Figid SATal 35T industries H fehar STar g |
thermocouple ek SigId ST, FSTgd, 3R SHH Jod Hl Tigid wA & |

Thermocouple working principle in hindi (I#fwIer &1 fAgurd): -

ST operation seeback effect 39 geAT WR MUTRA & | I8 T EATAT & Sl 3FR T close path # 9
current 98 38T & Ueh 39 path H &I 3eliT 3eli 91q ST junction g 3R & T 4T STeRT Tl JTIHT
TR T & ITH ST 3T emf I 81T | 39ehT 7 g7 fig.a A S@ Tohd & |

JHTeRUe hi Hagaefierar & mit g :-
s=eft=a+bt+ct?

39N e = t & dIUHM ohl g 9 811 arell emf, 3R a,b 3R ¢ &ide gid fgar arfeh e &Y value Rt
T |

thermocouple Te tempreture transducer g fSER &t &1 o1 ST8T WR SigRM gIdT 8 g8l W emf
SO g ST g |

Types of thermocouples (IFfFIT & TFR): -

1. Type E: - 39 ¥HidUa § chromel alloy @7 3&ATA positive electrode &t avg 3R
constant alloy @l negative electrode &t g g&dHTet fohaT STAT S |

2. TypeS: - 39 213U & YAKUA Figid &1 hH output voltage hl I~ Fed & wtfcheT ST
IIAATA SMfYhadd dITIH 3T R fhar Srar g |

3. Type T: - 378 copper 3R constantan T S&IATA fhdT ST @ |
4. Type): - 39 gATRTA H iron 3R constantan 3 & T &IATA fohaT ST 24 |

Other types of thermocouples (FAfHFTdT F THR): -

1. Thermocouple in series
Thermocouple in parallel
Metal tube type thermocouple

Hydodermic type thermocouple

v A W

Washer type thermocouple
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Construction of thermocouple (¥dfdTar i F=1gC): -

2 feramg R 7 3@ It ITH & SR ST UehR & oTg x SR y i ST 74T & 399 gFl 8R W &
junction J1 3R J2 9T & | SR 39 &Hl SiaRM &t ATgAE T1 3R T2 R @ S a9 St gaie-iel
emf I T af tempreture difference T1 - T2 & 3II&Y 8T |

e =K(T1-T2)

Electrical dose

T3

J1 J2

y

T1 T4 T2

Basic thermocouple circuit

9 IO T H19 fordl SiaT 8 99 Ueh SiaRM i 919 tempreture TR @M AT 8 39 SIgR ol
reference SiaRM 4T X cold junction gl ST & | 3R g&R a¥W & junction @t hot junction at
fi sensing junction &gl ST 8 | reference dMOHM &l SHAR W 273 °C 3R 0 °C ferar STar 8 |

S« sensing junction 3R reference junction T &3 ATTATT H Hieh 37T ST & df IUhI dulg I dd
emf I gidT & 3R ITh! asig T circuit & current ST ¢ |
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Electrical dose

X J1
@
J1 )
y J2
m T2

Circuit for thermocouple measurement

thermally generated emf &l AT9= & felg millivoltmeter &1 AT fohar SITAT & | ST &t SWR
R 7 g9 @ Uend & | emf fohaHT 3= 8T I8 &A1 junction I hot junction 3R cold junction
R R g g |

Metal used for Thermocouple (FHfFIe & FTAAT g aTel U1 ) :-

1. Copper - costantan alloy: 0 - 2000 °F

2. Iron - costantan alloy: 0 - 1200 °F

3. Platinum - Platinum / Rhodium alloy: 0 - 3000 °F
4. Chromel - Alumel alloy: 0 - 900 °F

Expectations from thermocouple (FHfFIer HaT g1 =fRT): -

1. 3T&Y thermo-emf characteristic linear g+t a1fgu |
2. 3YH eI HH g1 911 |

3. YHAlRYA H & 81 dTet material ASTId g1 A1 d1fch at SATET aTgA 3R aTdTeRv]
th deeITd ! I Toh |

Advantages of thermocouple (IHfFIT F BRIS): -

1. ST Hed ¥ BidT § 3R 3MMehR Hi BT EIaT 8 |
2. 39T calibration check 3o & favar ST Oehar ¢ |
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gTeh! AT ATUR & range sigd S & | (-270 °C & 2700 °C)

a18d DC source & SRR gl et & |
g sensitivity sigid AR gt 2§ |

Ig Sigd Tel & aTuHT h ania § |
e SFTaE A I 2 |

N o v W

Disadvantages of thermocouple (¥#RfFIe & FHHT): -

1. ATOHM & IS8 § 3T g1 arell emf BieT giaT §, 4h! avig & 348 amplification @t
STRd USdl g |

2. 39chl dTgA characteristic nonlinear gidi g |

3. &3 IR signal @t amplifi w1 TSaT 8 |

IRRIAT:

forely Seq a1 yer & e @8 Hifdw T § e 39T g ade & fow fRr
hell ¢ Toh IS a&q o1 gerd fovcialr 167 I1 ST g1 AT &l fufd & R @ afdes
YA 3R shEAT # AT ST Thar &1 R_AfReT 3o 3R ddelel T ITIRT Fd HEr
off 9€q o7 Jerd T ATIATT ATGT ST el &1 AT9HT 1 fAfde Jehelierl T 3TAT FIh
AT ST HeveTl &, oG YATHIEY (9 & &el)- thermometers (liquid in glass), faege
gfoRrer  g#EHe(electric resistance thermometers-RTD), fafeor  usATefier  /3raad
YAHARY / IRRIAY (radiation thermometers/infrared thermometers/pyrometers),
g#AfrTeI(thermocouples), f&ferle smMs(silicon diodes), gfaurg 3uehtvr(bimetallic
devices), Soa 3R AT 3uaor(bulb and capillary devices), TRar &=T 7 3Rk
gard(constant volume gas, and pressure gas thermometers) JH#HEI AT &l §EJ a1
qerd & &ifaed Ui & IR W FHfeasd (K) H SISHS & AT adAe & dfeaad iR
BR-IgISC (F) Tohel & § AT ST Thal gl 30 @ H IRRIACI(Pyrometer) s IRETST
& TU-TTY 3TH TR, e 3R SFaT ox 7= S|

IR YAl A9 F1 Teh 3YROT & Tt 3uaer fhely a&d @t 3caford faegd
ey fafaor & ¢ aa & AT o fear Srar @1 3 faffes yer i aoimda
Af0i(spectral ranges) # 3T §1 IRRIACT &I JUTHART AT (spectral ranges) & 3TER
W 139, 2-39 3R 3o afd arel grieiey A guffepd foRam Sim &1 UrRRIHAeY S 39T
forell T &1 Fag & YA & A & T fham SI1ar 8, S a¥q @ ehera) arel fafeor
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(3PS AT TIATA) SaRT Tar frar Srar g1 aRRiAey & 3akad gATAR(infrared
thermometers), fafor gATEe(radiation thermometers) Ir IR-TUF  YAFHE(non-
contact thermometers) & &7 & Y F&T F@T g1 Foil & 3aM™T F 3R H o
T 3T 9T EM et 1 gar & AT Y 3AH &TAAT & PHROT, IRRIFT hlelseael
3YON &F & H HH Hd &l

AT & 3TT dIYHATT I IRRIHCT T 3GIRT leh ATIT SATAT g1 IRRIHCT drda e &l
Sgd STecl, G4, visually 3R &% &9 @ A9 # HeTH &l A [&AffieT gr
quTshe AfUIEi(spectral ranges # 3ueley g, foiedl IR-arq3it & fov oer o’er o 3R
U3 & forT oIy ot To7 enfaet gl

AT9AT &7 AT & SNl a&q & fAshorel arel fafeeor &1 Avel & faw Sfe A (Fer
URRIAY) ST STl §1 A a6 o AGHA I AGS H qgc Télh ¢ ST 3o U0
H 9ga && A AT gl g

ar goishata AfUi(spectral ranges) & @Y & fAfRIOT Norel & 3]l &7 0T ol
URRIHIET &M 3UAET #¥eh T St g1 F Metis M3 3R H3 #@ell & HI-A1Y Capella C3
aiéae H@er A faffiesy gEntoli( different version) & 31d &l

M3 3URIOT HiT JIaTT # HfAh def IR TR T @, YA F A9A & fow 39 aifd
grel IRRIAICR T 3TN ThAT SATAT &1 SoTehl 3TN HaAeT: 1-3WT AR 2-37T1 IRRIFARCT (with
1-color and 2-color pyrometers) & &I fRAT ST ThdT g1 T Pyrometer dI9AGT & 3T
alih @ AT Fohd! § 3N A & Toreh €G3t (rapidly moving objects) & Héleh aTqATeT
AT & & Bl

TRRIHAT # w1 Reyia:

SN T 3T qdrT § URRIA Rl avq & fSehels arell IvAT(heat) 3R faggd geashra
fafeor(electromagnetic radiation) &7 A9 & foIT 39T &1 I faffiea aofewradr Afomar
(spectral ranges)& 3Td §| IRRIHACT HI 3AHI Juishalid TAT & TR ] 1-39T, 237 3R
3og aifa Aot & Fenfaa e srar g

URRIHAIEY T Hel w18 Fcuiad I8 ¢ 6 IE Rl a&q & aioAe S 3He A Fueh #
T 9T 3cafora @it arelr I a1 fAfeRoT &1 gar oemet Atgar g1 afeRor i dgar &
IMUR W, I§ 9A HT AYAT | 3icesha BFed AR Beaex, fSeer 3T aeq &
TAE & dI9ATT S A & fT fhar Srdr §, ai#e & ar HoT 19T (part) &
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Lens Measuring
Instrument
Hot 4
Body — 1 ( ]B
Black Body
(Temperature detector)

Hiftesher FFeH ol 38 a&q & 3cafod Fofl &l TR Al ¢ [THHT FAG T AIHG
IRRIFAY & AT AT 8T gl Beaey, it fafoor aw@ii(radiation waves) & 9fa 3cafaes
Hdealer gl & @ d« fafeor(radiation) feam Srar g1 B #r Peqe
fafetur(radiation) & URUMATTRT a&qd & dUA H qdidl &l €O W &6 &g &
agAT TAfRoT & TR T fARWUT e & favw 3uAier frw S arer f3eaey & drgA
& e Jregariae g gl

foRdeT aaART & W(Beyond the absolute temperature,), 9edeh Wfald a¥q 391 adideh
aaAT (-273.15 33 @) & 3R W /ARFOT FT 3choeT axar §1 3cafoid gl arel
58 fafeor @l gewhRs(Infrared) 1 =T a1 § S fdegadahid TFCH & I offel sl
& & & fe@rs &ar 8, | fAfiUa Faii(radiated energy) @ Teh f3e¢arer g@rT faegd
Hehcll 7 gRafdd foram Sem § 3R a&g & dr9dAsT & A9 & faT 3udier fhar S g

IRAHAEY & YR :

. 3iiftcaer IRRIHAEI(Optical Pyrometer) Click here to know about Optical
Pyrometer.
o 3RS / Tafor grRiAeX (Infrared/Radiation Pyrometer) Click here to

know about Radiation Pyrometer
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https://theinstrumentguru.com/optical-pyrometer-in-hindi/
https://theinstrumentguru.com/optical-pyrometer-in-hindi/
https://theinstrumentguru.com/optical-pyrometer-in-hindi/
https://theinstrumentguru.com/optical-pyrometer-in-hindi/
https://theinstrumentguru.com/%e0%a4%b0%e0%a5%87%e0%a4%a1%e0%a4%bf%e0%a4%8f%e0%a4%b6%e0%a4%a8-%e0%a4%aa%e0%a4%be%e0%a4%87%e0%a4%b0%e0%a5%8b%e0%a4%ae%e0%a5%80%e0%a4%9f%e0%a4%b0/
https://theinstrumentguru.com/%e0%a4%b0%e0%a5%87%e0%a4%a1%e0%a4%bf%e0%a4%8f%e0%a4%b6%e0%a4%a8-%e0%a4%aa%e0%a4%be%e0%a4%87%e0%a4%b0%e0%a5%8b%e0%a4%ae%e0%a5%80%e0%a4%9f%e0%a4%b0/
https://theinstrumentguru.com/%e0%a4%b0%e0%a5%87%e0%a4%a1%e0%a4%bf%e0%a4%8f%e0%a4%b6%e0%a4%a8-%e0%a4%aa%e0%a4%be%e0%a4%87%e0%a4%b0%e0%a5%8b%e0%a4%ae%e0%a5%80%e0%a4%9f%e0%a4%b0/

Optical Pyrometer/3ifoeshe IrRRIHAEY

Radiation Pyrometer/ faféor

IRRHAET

T Th A g & aRRIAR § St
39T TTATT FAFCH FSAT fafehor &t
Gistel & foIv fRar Srdar §1 €23 gehrer &hr
AT S 907 aEg3HT oIS §, T8
fAeTRa HEf & Ava g@7 3 oedel a9
gl

T gRRIAIY SRS TaeH H
e BT R FH W 8,
ST THAR W28 14H R &
I giar g1 Yg JrIATT AT
& forw afeid avq ganrr
3caford fafeor &1 39T
T 2

fafeRtor arRIHeY &1 JoreTr #, fifteane
qRRYHET 30w #Ag B

qelellcHs & # I 3ol S
AT § AR sHFHr HrAd FA
il Bl

5 N fafertor arRYATET &1 g
Wleldl ol 1ol
Sifeer grar gl
e, 317 3R ¥ fafevor St Rffiesr .
2 AT §¥d GaRT 3cdold §
4 ufaar f3arsa i éendr o gafad 2
. JHTTad &7 bl § |
gh gl
Ig card afa & wfafsar sar
- Tl TEIHT & dTGATT FT AT & forw 5|
39T
7€ Sga R &l
] AANT ${eT HT GHIT AU W U5 Hhcl § | I T ST FIg HHIAAT ALl
| gl
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fafertor arRiAeY 7 gAfeTer

3iifCeeher gRRIHIET & #A9eT H1 gRoTH X MiliVolts & &7 & 3m3eqe
7 AT 3G A GRIAACT FT FEcel W Rl | Je= e g1 Y 38 e
QT ST ghaT &l EaRT dT9HA H IRafdd & &
f3Tcer fR3m Srar & |

Hiftewer I & "k SiF gl diE), | fafetor arieeT & i ge
8 o, fha#e o7 3R o fiheeX tah At | e o, REifder Fdee 3k
T 7 ateyd g gl Repifsar sueor €

¢ e s HTRFET & - For Ao 1
TR 3o - 1400 36 dfcwaw o=, >

R b _ AT dTel WA T 39T
T Th tion-t
9 ADSOTPHON-IYPE 700 f33fr afeaag 31k 2000

39T 3000 23t afe
screen sl Fh afeqaq ot A NN

e o/ T S §ehdll Bl FT AT F T RAr S B

Jifewar 3T RAfFIOT TRRHET & i 3aT | Difference between Optical and

Radiation Pyrometer in Hindi :

e fafeor g R 3Hiftedhar IRRIACT &1 Jofell &

TR F aer AR gwan

UATHICT & AT & dI9ATT AT & T 39T T I arer 9RRiAeT & ff  3maEday
W FT o AR F& HAAT g &1 ST TR &7 ga7 oA S

IRRHAEY & o8

TRRIHAR & Feafaf@a «mer &

o SHPI gold godhl BT gl
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o  IRRIA 3TT YA AN & T g9 Géd ST ¢

o R AT &7 @ Torclr a3t ar O IR-ugT A9 A1 IR-Ee
A AT HAGH T AGHA AT o [T Iegehioldd &1 3MYfieh HAecedsred
URRIATCY 3 SIS ol & Ggel el & 3eT Alolg 3Td dIIATT i
TEH T § AT THhd gl

o g Thdl a&] & §US H 3T =1 3GHT AUAT AT Fohel &1 I non-
contact measurement. I &1

o TG IHoMT-3T gl W AT YR T a3 & dAIATT T AT Hehel g,
sOH caRd gfafshar @#a(quick response time) 8T §, 3R @ S @&@g
ey FeeRar gl &
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