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A Hf MERSEKLET TERMODI I
LEE RCSA

Kelvin (1848) Carnot motore | e mz ®s ®b Rl v
| e az abszol Yat hRmM®r s ®k | et

Ter modi nami kai: h&Rm®Pz ¢ IRKt el
a hRm®r s®kkgahaksonyabb hi et
a nulla (z®r .- pont, ahol nemo
hi degebb | enni, | egal acso erglé
)
>
Abszol “at sk8la fix vonatkoztat 8si pong
egyens¥% yi viszonyok sthil)z293416 K.mi ndh §r o m=
o))
a
Rankines k 8l a: ter modi nami kus abszol %t sk§
—
ITS-90 - International Temperature Scale (1990. Jan. 1.): 0,65 K-t R| a Pl aj
hRm®r s®kl eti sug8rz§si t°rv®ny®nek kokE
17 nevezetes pont,s z a b v §8 n yeonwdinarikaits k | 8doratos gyakorlati 3
k°ozel 2t ®sekr e. =
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KONVERZI &S TCBLA

Kelvin K 230 240

260 270 280 290 300 310 320 330 340 350 360 370 380

Celsius °C 50 40 30

-10 0 10 20 30 40 50 60 70 80 90 100 110

Fahrenheit °F 50 <40 -30

-20

-0 0

10 2 30 40 50 860 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230

Rankine “Ra 410 420 430

440

4

50 460

470 480 490 500 510 520 530 540 550 560 570 580 590 600 610 620 630 640 650 660 670 680 690

Remer “Re 15 -10

Newton °N -15

Delisle °D 225 210 195

Réaumur °Ré 30

313.15K

X BMEETT

40 °C

= 104 °F = 56367 °Ra = 285°Re = 132°N = 90°D = 32 °Re
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Hf MERSEKLET!I SKCLCK K
VCLTCS

9 Celsius (t;), Kelvin (Ty), Fahrenheit (t-) ® s
AT = EF Rankines k 81 8§k k(°Tz°tti v §lI
1k=1C 5F sz8m2t §4a (k®pl et ek s
)

1) T, =273.15+4 = T.0

(2) tczg(tF 32) E 273.15

(3) T,=459.67 4. 2.8T.0
(4) t.=1.8© 32 T.= 459.6

2
=
=
<
o))
Q
=
<
%
a8
Ny
O
—
O
0
=
=
O
O
]
=

X BMEETT TERMI KUS E£RZEKELfK £S ALKALMAZCS ABE



Hi EL E MESEEBECK EFFEKTUS

Termoelektromosh at:8sel ektromos mezR kel et ke
mel eg ®s hideg v®ge k°zott, ha a vez
termi kus mezRben tal 8l hat

Ti aho.UTpotenci 8l k¢l °nbs®g, T
U:nS(T) dT v®gpont j 8nak hiRSedbeck ®k | et e

koefficiens
T1
K®t k¢l °nb°zR vezet R, koz©°s

T2
Sz 8§ mol n Beebeekleffektus

U:ﬁSA(T) '%(-I) dl  Lemiinearitsssval
T1

=
@D
WE CONNECT CHIRS AND SYSTEMS

X BMEETT TERMI KUS E£RZEKELfK £S ALKALMAZCS ABE



Hi EL E MESEEBECK EFFEKTUS

a) 6&F @00 /Cu 68°F (20°C)

X Ll ‘{
)@%%g@@%@e%@gg?@@@( Ho mo gh®Rim®r s ®k | et el os z |

o
le oo ge@@cﬁi@@

68°F (20°C)

b) 1800°F (988°C)

o°F (20°C) Mel eg2tett v®g: ritksghb
/ Hi deg v®g: nagyobb el e
J (alacsonyabb energiaszinten)

K®t k¢l °nbPNARV zateR MR
k°nnyebben mozognak az
NiCrvezet>RnP.ot enci 81 k¢l ©
k°zO°ott
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Hf ELEMEK TCPUSD

K t2 phiRe¥aem

(Nickel-Chromium / Nickel-Alumel -k r - mn nilkkdd-e | /
alumel, m8 s k @hpoma-alumel)
Leggyakoribb termoelem t2pu

Ol cs:-, pontos, megb2zhat -,
hRm®r s®kl ettartom8nyon haszr
(a Il enti hRmM®r s®kl ettart oms§

k°zel 2t R param®ter ek)
HRm®r s ®k | et-P58-t Rb m&®-ig 0 0
Hosszabhb?20tt--K 8426910

Pont oss8g:

Standard: N2.2 AC vagy N.75%

S p e c i NELiCivagy N0.4%

Nickel - Chramium

K

Nickel - Aluminium
(magnetic)

X BMEETT

U.S. & CANADIAN ; . Czech Netherlands
2"55;:'_%' (ANSKMC96.1, ANSUASTM E230) enatond ) | Meenthasl British German ke
ALLOY THERMOCOUPLE | EXTENSION |PLUG & IEC 584-3
TYPE COMBINATION GRADE GRADE JACK IEC 584-3 SRS BS 1343 DIN 43710 JISC 1610 NFC 42324
Brown

Yellow ”

Red

Yellow Green Blue Red Green Blue Yellow
Yellow Y Green Red Red Yell
e ellow Green (=] Brown = ellow
—=J : : : = =
Red 4 ® White White Blue Green VWhite Ruple

WE CONNECT CHIPS AND SYSTEMS=
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Hf ELEMEK TCPUSD

T t2 pReVie@Ezo/nst ant 8n

Ki emel kedR stabilitgs.
Nedves k°zegben vagy extr®
kor ¢l m®nyek k°%°z°tt I s haszn
kriogenika)

Remek I sm®t el het Rs®ggel b2r

HRm®r s ®k | e t-278-t Rb mA#fgs O
Hosszabb?20tt- - K §A2!0

Pont oss 8g

Standard: N1 AC vagy N.75%

Sp e c i NDISACwvagy N0.4%

‘ U.S. & CANADIAN : . Czech Netherands
LH(DELT:I'_CE)- (ANSVMC96.1, ANSIASTM E230) Intemational Intemational British G ! Japanese
ALLOY THERMOCOUPLE | EXTENSION |PLUG & IEC 5843
TYPE COMBINATION GRADE GRADE JACK IEC 584-3 nainsicatly ik BS 1883 DIN 43710 JISC 1610 NFC 42-324

Copper Brevo Blue 2 Blue Blue lBro White oW Be Yellow |
(Eo%r:zsetrﬁ:?d(are]l) Red i @ Red White White Blue Brown White Blue
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Hf ELEMEX TCPUSD

J t2 hbReVis@avn/Konst ant 8n

// Gyakori al kal maz§gs.
SzTk éIRIMm®r s®k | et ivatnar ®em&1 \a
az ®l ettartama mint a K t2p
Cra ®s meghb?2 zth2zag u s%8lgamz ah &Ks o
Al acsonyabb hRm®r s®kl etre a

HRm®r s ®k | et-21a8t Rb A%i6 9
Hosszabb?20tt- - K §A2!0
Pont oss 8g

Standard: N2.2 AC vagy N.75%

Sp e cilglllACvagy N0.4%

U.S. & CANADIAN . = Czech Netherlands
"g"gg;fg' (ANSUMCS6.1, ANSVASTM E230) u ARSI | s British Geman s
TYPE aLEo IHEEMOSDUELE ([ En IEH SITHS B e N et IEC 584-3 BS 1843 DIN 43710 JIS C 1610 NFC 42324

COMBINATION GRADE GRADE JACK inzinsicatly Saf

Y 5 Black Black Blue Black Blue Yellow Black
ite | 4 White 5 Black Black Black Yellow | Red | [=——=~Red Yellow |
= -_ : : 1 =l
Red Red ® White White Blue Blue White Black

X BMEETT TERMI KUS E£RZEKELfK £S ALKALMAZCS ABE

Iron
(magnetic)
Constantan
(Copper- Nidel)
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Hf ELEMEKE PUSOK
¥YSSZEFOGLALCSA

F o r rn®saic-industries.com

HRmMm®r s ®k | €

2
T2p¥sszet ®t el £rz®kenys@tartom§ny
(+) Platinum - 30% Rhodium 2\ i 5
B ) Platinum - 6% Rhodium 5-100VAC +250 -+ 1 8 XD
(+) Chromel (Ni-Cr) 2 Ny " A
E (i ) Constantan (Cu-Ni) 40 - 80 OVAC 1270-+10
5
(+) Iron =\ g . @ =
J (i ) Constantan (Cu-Ni) 50 - 60 O VAC 1210-+1 2 @
(+) Chromel (Ni-Cr) ~ \x ) < %
K (i ) Alumel (Ni-Al) 28 - 42 OVAC 1 250 - +1300 AC g
. . . Q; N ; B Z
NI v v 24 - 38 O VAC {250 -+ 1 3 600 <
Q.
(+) Platinum A \JA T A T
R ) Platinum - 13% Rhodium 8-140VC 50-+17 &3 o
(+) Platinum =\ i . < O
§ (i) Platinum - 10% Rhodium 8-120ViC 150 -+17 838 %
(+) Copper =\ i . " O
I (i) Constantan (Cu-Ni) 17-58 OVAC 1250-+4 00 8
=
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http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/temperature-measurement/thermocouple/type-b-calibration-table
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/temperature-measurement/thermocouple/type-e-calibration-table
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/temperature-measurement/thermocouple/type-j-calibration-table
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/temperature-measurement/thermocouple/type-k-calibration-table
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/temperature-measurement/thermocouple/type-n-calibration-table
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/temperature-measurement/thermocouple/type-r-calibration-table
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/temperature-measurement/thermocouple/type-s-calibration-table
http://www.mosaic-industries.com/embedded-systems/microcontroller-projects/temperature-measurement/thermocouple/type-t-calibration-table

Hf ELEMEEKZENTCBLCZAT

United States Color Codes
=] IEC 60584-3 Color Cading Redundant national color coding for Insulation of thermocouple cables

=
British Gtmnml French Japanese
ANSI MC96.1

to to to to
1982 : BS1843 DIN13711  NFC42324 JISC1610-1981
Thermocouple Grade Extension Grade | Thermocouple Grade  Intrinsically Safe >

Type K
Thermocouple

Type T
Thermocouple

Type J
Thermocouple

Type H
Thermocouple

Type E
Thermocouple

tren o | S 07 € | €S @
Thermocouple Established ‘SX - L_(lff:;_-; Sy *3 ‘ ~35

~35

Type R None o | (oA ~% 2
Thermocouple Established | RX -N; & ( —~c ‘rG (\.}. | ‘(;
None A - pa— e

Type B 3 + C + Y ". ';
Thermocouple Established BX -< e T{g; ‘.—rf";g \_LC-Q; |\_‘-};‘\};

F or rréo®rm.com

X BMEETT TERMI KUS ERZEKELFK £S ALKALMAZCSHABK
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Hf ELEMEMEMLI NEARI TCS

— .<Co - const. (E)

/4—— Iron — const. {J)

Cr— alum (K)

13% P.H, ~ PT (R}

7" | 10% RH. - PT (S)

. AT <

6% P.H. — 30% RH. (8)

-500 0 500 1000 1500 2000 2500 3000 3500
Temperature, *F ==

Fischer and Porter, Technical Information Bulletin: "Guide to Thermocouple Temperature Measurement,” May 1973.
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Hi ELEMENXE ML |

NEARI TCS

Thermocouple Potential vs Temperature

a0

il

/ —TypeB

——Type E

G0 /
a0

Type d ———

,,/ — Type K

_— TEy

Type R

. /
. /

"

—Type 5
—TypeT

Themocouple Voltage {mV)

\ S
. Yy

|:| =

10 _/

-300 -200 -100 0 100 200 300 400 500 GO0 70O 300 900 1000 110012001300 14001500 16001700 1300

Temperature {(°C)

X BMEETT

& ey mniosaic-industries comdernbedded- systerns
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Hf ELEMEKEMLI NEARI TCS

60mV (1)

o o

o L Zanm

N ERar  aaann=auanry
| P e
- & I o I

500°C 1000°C 1500°C 2000°C
(1) Fe-CuNi (3) Ni-CrNi (5) Pt-RhPt
(2) Cu-CuNi () WRe3%-WRe25% (6) PtRh30%-PtRh6%

X BMEETT

G¢nt her GmbH

TERMI KUS £RZEKELFK £S ALKALMAZCSIABK
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Hf ELEMEMEMLI NEARI TCS

AK ®sJt 2 p tearigelemek n ®p s zer T @iy 6ka,cnégy e s et ¢ kdgy e n
SZRINh&KRM®r s-®& ted mMBh yleinn e § rmaosnndahka Geeback-e gy ¢ t.t ha
AK-t 2 peusse t ®balni ne §jrkisSaal 2 ah ¢ bE gy 18900 AQ-0s.

Egy m8§ simk d s zhaema ,me m- r i 8 B a onrhindenktermoelem e s et ®b en
Kel °ontbhRm®r s ®k | ted retkfderszz ¢ | t s ®gHArat t@®kbelkSezta € b @ h t©
f el bomem & &s e g e ndaBye akkor a k ®t egkoz@lretﬁ)l&izoltitne§ri§
I nt er pokaghatunk jad®bt kAtkelb| Smagobjdd&® zeladt ®s

mintaze | R&Rh Re ltedjegsmT k © dt®srit om&8hg&§ba B!l hat -

HIPS AND 3BYS

A harmadik ® s egyben legpontosabb me gol ch i Rm®r s-ilR&kd 241 t s
viszonyt magasabb f o keyyenletekkel mo d e | |.&ztz?;,Kkufsét g d R e hvagy
kil enc egdnetktis jelenthet, emiatt ez a mego | Hi&®syul al egi nk §

sz8m2t 8si g®nyesnek

WE CONNECT ©
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Hi ELEMEIKC PUSOK

Cltal Sbmrhox sz Y

o - > /

PFA szigetel ®svegsz8§8las szi gPTEE®sZIiget el

=

3

- Hegesztett melegpont - Hegesztett - Hegesztett melegpont 2
- Perfluoroalkoxyb or 2t §8s melegpont - Teflon(pol i tetrhpf I%
- Alacsonyabb AC (-757 250AC) - Megemelkedett bor2t 8§s ;
- 0.2 mm vezet ®KEShRMARs ®kI| et-bG§FABs gRz, v2z e
(-10AC-400/C) - Tar t o m&xi@s0AC] &

- 0.2mm - 0.2 mm vezet®@

vezet ®k 8§t m®r R 4

=

NovekvR §r ($$8$) s

W

=

X BMEETT TERMI KUS E£RZEKELfK £S ALKALMAZ C SIBE



Hi ELEMEIKC PUSOK

Vedett s®g |
szabvs8§ny sz
IP (international
protection marking)
Oéeapor 8l 1 -s
0Oe7.iv® z8I1 I--8
es ®rt ®k: 1m

K¥PENYHFf ELEM (v2K¥RHNY Hfeg kyilpelt (
persely)

- Haj |l 21t
(k°nny
behel yez
- KishRkapaci
gyors bes§

J
o

SAND SYSTEMS

h
e

C o

/@D

MI NI Hf ELEMTC PUSOK
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Hf ELEMEKPECI CLI S TéPU

d
?g:D R

ALCTEIDi 400 AC) ABA-BILINCS (-100 - 400/C) CSAVAR (-30-250AC)

-3 ‘/

KERCMI ACSf ( AKX 8§ rHf1®L00¢ MCGN
feletti taist oms§ i30ddkibBa0nNC)

N A

=

NAGY TEHERBC¢R
EVPE GN E S E18 AQ(i 100 AC):
6 kg m8gneses

WA CO@NECT CHIPS AND SYSTEMS
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Hifi ELEMEBGSATLAKOZCK

Szinkddok
IEC 60584 .3 szerint

Hdelem tipus RCEB/SCB Cu
Csatlakoz:- t2pusokhoz rendel't

v 7

Csavaros

regz2t

Minicsatl akoz- -k (MinBcPsOSt)l akoz-k (hengeres | §
vill 8s p8r)

WE CORNEC® CHIPS AND SYSTEMS I
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Hf ELEMEKPECI CLI S
CSATLAKOZ¢EK

= S Az al ap c &t [T a(l@80AN) k
kiterjeszti ~650AC-ral

a» o-
N Sz2nk-d jpenle°mz@stekk z(i
~ IEC 584.3:1989/ BS 4973 Part 30:1993

(BS EN 60584.3)

7))
N
QO
@y
<

HRS8I | - csat|

—{¢

VE CONNECT CHIPS AND SYSTEMS | i

Paneles Modul rendszer
csatl akozt at

\

%
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Hf ELEMEMELEGPONT TECH

Clyde F. Coombs: Jr.: Printed Circuits Handbook I

Melegpont:a)c sav ar, rb)§s
hegeszt ®ssel, c)
vezet ®k e k, m®r ®s i

-
LTRSS
RN
NN

WE CONNECT CHIPS AND S~STENS
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Hifi ELEMEKI REKT | LLESZT

Vout

n, 4 ADC ourt

X BMEETT

T

Probl ®ma: Seebechkhes Rpl t s ®gk ¢
( K th?Rpeul se¥sh i ©AZ)

wpADsdex Lo
Megol d8s: erRs2t . Tevs 3
P®l dsul AD849x. vs[3] 5] out
3 NC [2 (5] SENSE
Kimenet: 5mV/AC TOF VIEW

(Not to Scale)
NC = NO CONNECT

Ezt mS§r | ehet AD 8t al ak?2t

WE CONNECT CHIPS AND S¥& TEMS
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REFERENCI A BECLLeéTCS

Ahhoz, hogy a mele%
hRm®r s®k|l et ®t meg t%l
ismerni kell a referenciapont 5
hRm®r s®k | et ®t . Enngoe
kezdetben a referenciapontot egy O
j ®gf ¢r dRbe menstaset t&
OC fokon tartotd

T

O

—

N

<

=

@)

O

¥

=
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