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Signal converter x| =
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220V \ Isolator 4~20 mA — 1~5V

H&7 4 mA 20 mA
=¥ Okg/s 100 kg/s
TS &/ 4~20mA) g
o 24V

M (1~5V) LabView
ME (mmA) VEE

A/D Converter
DAQ Board
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Signal converter
: o = X Ot
TsHH Signal conditioner g% - %

w 7:”§7| 220V \ Isolator 4~20 mA — 1~5V

HF 4 mA 20 mA

=2 0 kg/s 100 kg/s
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M2 (4~20mA)

Het (1~5 V) LabView
VEE

A/D Converter
DAQ Board

et o DX EdS




=2k 58 3H

4

L 4

ES™ IV R

Glass thermometer (mercury thermometer), bimetallic element

Radiation thermometer (A2 £ 4))
IR Camera (H2|M 7}0|2}h

=
v
v" Thermocouple (EFLCH), resistance thermometer
v
v
v" LIF: Laser Induced Florescence

v

Optical fiber

RTD: Resistance Temperature Detector

ez £™ HQ
RTD NPAPS K=l -200~500°C
Ly RS = -200~1600°C

BARR = A ghA 700~2000°C
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< Thermocouple (BHLY, SH4) N Lt
v 5% glg z
= Seebeck (X|Hl) T 1} et — 820°C/
- 2 K7L Yk BH0| BB A B, -
AHF 2 )
« MOt MUK 2 X0 v
- GHdE 2EXE FE! Measuremert
Junction
v Junctions (873) Fﬂﬂﬁiﬁﬂ?%: |"}3£§§“
= Hot junction (F28d, g8A). 2= 58 2 TradiionalThermocouple Measurement
= Cold junction, referenceJ nction (7|&8H, dE8E): 2 FX[H
= Cold junction?| 2E& H=5| S75tALE LESHA = X[SHOFEE
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< Thermocouple (BHLCY, EF¥)

v 53 ™| (https://www.youtube.com/watch?v=0qQjVzpHjsg)
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< Thermocouple (BHCH, EH4h

BEdEH
(Shield Twist Pair Cable)
RAS
T/C Junction / - AD v Used widely.
‘<’j‘f """""" ><>< """"""""""""""""""" ~T— oc | v S/W required for the reference temp
e N e compensation and temp. Calculation.
7 v' A/D 1.O. board according to the type of TC
Temp. compensatioii
(RTD or Semi-conductor sensor)
HAEM
(Shield Twist Pair Cable) _..DAS
: - Amp. [ A
T/Clunction / _____________ Ice Point " v Response time is fast
al ] N v i i
.<;~, _______ - mv><>< ___________ .. f . PC | Requires table for the temp. calculation.
0~40 mV 0~10V
BAEM
(Shield Twist Pair Cable)
. iy v" Requires signal conditioner according
. Signal Conditioner A/D
T/C Junct /
[Counction #2027 L. JloTChpe B
) Y ><>< o X PC inear relationship between signal an
R ECTTMEEEEEEEEEE T ° T °. temperature.

Temp. compensatiorl ~5 V
(RTD) (Linearized)




Sealed Sealed and
Sheath Isolated
from Sheath

Sealed and
Grounded
to Sheath

Exposed
Fast
Response

Thermocouple Sheath Options

Exposed
Bead

Type Noise Response Time
Sealed/isolated Good Bad
Sealed/grounded Bad Good
Exposed Bad Very good

microthermocouple

Polyimide t;be

Gold wire
100 ym @ ~ 20 pm@
Adhesive

Gold layer, vopor deposifion

Polyimide isolation + electroplated, 1 um

1.3 um
Constantan wire
127 uym @
Hot junction
2.5
z=9 mm)|
2- ]
x-c.j_ﬁ- liquid level
5 =' |
1 [ A
I|I IIl
0.5 Iy ’J | R T
L - W

< - \
|_—Q ) liquid level f} ]‘
< 4 / ] |
{
Do | MW / U
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100
time, ms
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< Thermocouple (BHCH, EH4h
v' Type of TCs

= G4 AY Al K type EE£ T type MO AL

Standard | [ 1 L . Premium
Calibration . Material - Temp Range Accuracy — Grade  Aceuracy Thermocouple Millivolts*/Temperature Curves
' +i-2F

Iran [ 32F +/-4F =
- 1w or gy aor 537°C  1093°C 1648°C 2204°C
Constartan | | 1400F 0.75% 0.4% &l B
+ | chromel [ 32F +i-4F +i-2F

to ar "KK™ or

g
- Alumel | Z300F 0.73% 0. 4%

+ Copper [ -320F +1-2F +-1F
i [ to ar “Tr ar
Constantan | 700 F 0.75% 0.4%

| Chromel .' 32F +I-3F +-18F = s
[ to ar ar B
- Conztantan | | 1600F 0.75% 0. 4%
+ Mlicrosil 32F +1-4F +-4F
"H" | to ar "“HH"™ ar
- Mizil | [ Z300F 0.75% 0. 4%

Temperature (°F)
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{7 Express Tasklgé Connection Diagram

Channels in Task

+
Termnperature_1
Temperature_2
Temperature_3

] saveto HTML..

MNATIONAL
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Connections List
Point 1 Point 2 o
Thermocouple-J/CH+ USB-621x/15
Thermocouple-J/CH- USBE-621x/16
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RTD (S 2X &)

=3 92
= 2E-HE Rvs T) #AE 0|8
= Platinum (B &) AIE

— -200 °C~ 500 °C

Igs
= MBIt =E8:02 %~0.5 %
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= Slow response time
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Wire “A”

Wire “C” |
I A VAVANN |

Lead Resistance

Wire “B”
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https://www.youtube.com/watch?v=4mQ301t4Ssg&ab_channel=RealPars
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<+ RTD (Z2X &)
v" Film RTD sensor
= RTD sensor on FPCB

2] M| 3 mm x 3mm)

15 30 45 60 75 90 105 120 135 150 165 180 195 210 225 240 255 270 285
X (mm)
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