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vigilance.
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vigilance.
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vigilance.

e ALpsuLna ; = )
ArTENMEaF LI Aranm A i
1Rauuiag i lRenla

usaiuetn
o
l_g-._o ifaeulag

= Tvuiledieed |
srazedn :
wheuslag [ =

e RTD w38 } 5 )
arunnll v= H Avaamdnmau i
S asdaines ¥
ulRsuulas E alfeuuls
anmal weslaAilils s Trbi
o PRt 5
nlaeunia i nReunla

Yokogawa (Thailand) Ltd. YOKOGAWA ’

A Yokogawa Commitment fo Industry

vigilance.

1. RTD (Resistance Temperature Detector)

2. wasisnas (Thermistor)

3. wastuailila (Thermocouple)

4 Nadhiueiasga1inid (IC temperature sensor)
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vigilance.
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A Yokogawa Commitment to Industry
vigilance.
wuvaan'le 2 ufialvaiq Aa .
1. Base metals thermocouples 1dasiainaangdlutrunisini’ly
2. Rare metals thermocouples T1das1ainaangiindia gy
‘ Base metals thermocouples ‘
§ ) 2UAUDITER) HIUNITINYUUDA
J Iron + Constantan 0°C 4 750°C
K Chromel + Alumel -200°C §i4 1250°C
T Copper + Constantan -200°C 84 350°C
E Chromel + Constantan -200°C 119 950°C
N Nicrosil + Nisil -270°C §i4 1300°C

Yokogawa (Thailand) Ltd. YOKOGAWA ¢

A Vekogawa Commiment 1 indusry
vigilance.
aUn 1UNUBITAR HUNTINYUUDE
R Platinum/13% Rhodium il Platinum 0°C 4 1450°C
S Platinum/10% Rhodium i1 Platinum -200°C ©i4 1450°C
B Platinum/30% Rhodium il Platinum 0°C fi4 1700°C
G Tungsten il Tungsten/25% Rhenium 0°C 4 2320°C
D Tungsten/3% Rhenium i 0°C 4 2320°C
Tungsten/25% Rhenium

Yokogawa (Thailand) Ltd. YOKOGAWA ¢
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vigilance.
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Figure 14.28 Thermocouple Temperature Voltage Relationships (Approximate)
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vigilance.

Direct TC
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vigilance.
V,R
Thermister
RTD
Thermocouple WRAAURUAIUAY LNAARLADT
RTD uway wmastualiida
Temperature

wasiiaeas : fanubidudoduge wasdirunsiauaulaaialalszana
-50°C éiy 400°C
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lazhiarnarasaasvinsd vigilance:
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vigilance.
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sie 125279136 (Piezoresistivity) vigilance:
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ansuina (Strain gage) vigilance.
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n15ilszena 2 tuni1sasiaiadsuraildna vigilance:
Load Vibration/Acceleration

measurement

measurement
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vigilance.
Torque Pressure
measurement measurement
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vigilance.
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vigilance.
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syuudniiuuaynunutaua (Data acquisition system)
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~# Data acquisition system u3a Datalogger fAa a5 vigilance:

Data Acquisition System
Computer

Sample &

Multiplexer
(MUX)

Hold circuit ADC

(SAH)

Datalogger @Aa ainsaiitdfdvisunrsndusiusinziayai
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i sruazduau1vilsen1suav Datalogger yin155 vigilance:

-+ A/ D Converter : Vertical Resolution

| N\ = 7—X;

1 /4 N\ 1 —F—=
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Vertical resolution of a 3-bit Vertical resolution of a 4-bit
A/D converter (8 divisions) A/D converter (16 divisions)
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i grupsauauvilsen1svuav Datalogger ﬁh?ﬁg‘" vigilance:

Accuracy Specification

]
L]
L
@ @ @ @ )

L

Case1 Cage 2 Case 3 Cageq

ACCURATE ACCURATE; STRELE; Hot ACCURATE;
and ot not Hot STABLE
STABLE STABLE ACCURATE
Yokogawa (Thailand) Ltd. YOKOGAWA
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s1azdunuvilszn1suav Datalogger #in153  vigilance.

MW100
Data Acquisition Unit
Measurement Rated Measurement Accuracy Highest
Input Range Measurement Integration Time: 16.67 ms L ACEheY Resolution
Type Range or More g T {1 digit)
20mVv —20.000 to 20.000 mV _[+(0.05% of rdg + 5 digits) +0.1% of rdg + 25digits) 1uV
60 mVv —60.00 to 60.00 mv +{0.05% of rdg + 2 digits) 10 uv
200 mv —200.00 to 200.00 mV |+(0.05% of rdg + 2 digits) 10V
2V —2.0000 to 2.0000 V__[£(0.05% of rdg + 5 digits) +(0.1% of rdg + 10digits) 100 pv
6Y —6.000 fo 6.000 V +(0 05% of rdg + 2 digits) mv
DC voitage g v 2000010 20000V [+(0.05% of rdg + 2 digits) 1my’
100 V —100.00 to 100.00V__ [+(0.05% of rdg + 2 digits) 10mv
60mV (highres) |0.000 to 60.000 mV +{0.05% of rdg + 20 digits) +(0.1% of rdg + 100 digits) TuV
v —1.0000 to 1.0000 vV |+(0.05% of rdg + 2 digits) +0.1% of rdg + 10 digits) 100uV
GV (high res.) 0.0000t0 6.0000V | +(0.05% of rdg + 20 digits) +(0.1% of rdg + 100 digits) 1000V
R1 0.0 to 1760.0°C +(0.05% of rdg + 1°C) 10.1% of rdg + 4°C)
7 Except 0 to 100°C: £3.7°C, 100 to | Except 0 to 100°C: +10°C, 100 to
300°C: +15°C for Rand S; 300°C: +5°C forRand S;
B’ 0.0 to 1820.0°C 400 to 600°C: $2°C, less than 400 to 600°C: £7°C, less than
400°C: not guaranteed for B 400°C: not quaranteed for B
+(0.05% of rdg + 0.7°C) +(0.1% of rdg + 3.5°C)
K! —200.010 1370.0°C  |Except —200°C to —100°C: Except -200°C to —100°C .
+0.05% of rdg + 1°C) +0.1% of rdg + 6°C) 056
ET —200.0 10 800 0°C
s J1 —200.010 1100.0°C___|+(0.05% of rdg + 0.5°C) #0.1% of rdg + 2.5°C)
& T! —200.0 to 400.0°C Except —200°C to —100°C: Except -200°C to —100°C:
5 12 —200 0 to 900 0°C +{0.05% of rdg + 0.7°C) for J and L| #(0.1% of rdg + 5°C) for J and L
] U —200.0 fo 400.0°C
o S N3 0.0 to 1300.0°C +{0.05% of rdg + 0.7°C) +0.1% of rdg + 3.5°C)
52 WA 0.0 to 2315.0°C +(0.05% of rdg + 1°C) +(0.1% of rdg + 7°C)
2w KPvsAuTFe 0.0 fo 300.0K £(0.05% of rdg + 0.7K) +(0.1% of rdg + 3.5K] 0.1K
g g +(0.05% of rdg + 2.5°C) +0.1% of rdg + 12°C)
53 PR40-20 0.0 to 1900.0°C Except 300 to 700°C: +6°C, Except 300 to 700°C: +25°C,
£ less than 300°C: not quaranteed | less than 300°C: not guaranteed
NiNiMo 0.0 1e1310.0°C +(0.05% of rdg + 0.7°C) +(0.1% of rdg + 2.7°C)
Yokogawa (Thailand) Ltd. YOKOGAWA
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-t @3IA tun15Liuiingaya(Sampling interval)  vigilance:

1 2 3 4 5
Slow-speed sampling: 1 s

-—

High-speed sampling:10 ms

;A o I3 o & ]
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vigilance.

~*Data Acquisition System Introduction I

A data acquisition system consists of many
components that are integrated to:

-+ Sense physical variables (use of transducers)

-+ Condition the electrical signal to make it
readable by an A/D board

Yokogawa (Thailand) Ltd. YOKOGAWA ’
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~*Data Acquisition System Introduction II

A Yokogawa Commitment fo Industry

vigilance.

acquired data with the help of software

Yokogawa (Thailand) Ltd. YOKOGAWA ’

~*Data Acquisition System e
Block Diagram vigilance.

Physical -~ Trangducer - Signal AMD

System Sensor Conditioning Comverter ot
0 Qo
o 100 o
e s R o117 11 o0
- [ 1o
Rezahban 100 1100
Phy sical Tiisy Filtered %ﬁg@l
Wariable: Electrical And AN
Temperature Signal Amplified 16 Fam pes }1010101 %
Fre szure Signal Per Cycle %}E} %
P"l_l?tc'w‘:“ 001 Q00

Digitized 2-Bit
Sign al Einary Code
Yokogawa (Thailand) Ltd. YOKOGAWA ’
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“*Transducers vigilance:

Sense physical -+ Displacement
phenomena -+ Level
and translate it into -+ Electric signa|s

electric -+ ON/OFF switch
signals.

Examples:

Yokogawa (Thailand) Ltd. YOKOGAWA ’

: A Yokogawa Commitment fo Industry

~:Signal Conditioning vigilance:

Electrical signals are conditioned so they can be
used by an analog input board. The following
features may be available:

— Amplification
— Isolation

— Filtering

— Linearization

Yokogawa (Thailand) Ltd. YOKOGAWA ’
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~¢ Analog to Digital (A/D) Converter vigilance:

Input signa| -+ Resolution
-+ Sampling rate Range
-+ Throughput = Gain

Yokogawa (Thailand) Ltd. YOKOGAWA ’

: A Yokogawa Commitment fo Industry

~*A/D Converter: Input Signal vigilance:

— Signal is continuous

— Example: strain gage. Most transducers produce
analog signals

— Signal is either ON or OFF
— Example: light switch.

Yokogawa (Thailand) Ltd. YOKOGAWA ’
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~*A/D Converter: Sampling Rate vigilance:

Analog

"\ Input

]

4 Samples/cycle 16 Samples/cycle

i S 0 S 1111
- U T

8 Samples/cycle

Yokogawa (Thailand) Ltd. YOKOGAWA ’

: A Yokogawa Commitment fo Industry

~*A/D Converter: Sampling Rate vigilance:
-+ Aliasing
— Acquired signal gets distorted if sampling rate is
too small.
Sampled Signal Original Signal

Sampling Period

Yokogawa (Thailand) Ltd. YOKOGAWA ’
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~*A/D Converter: Throughput vigilance.

inversely proportional to the number of
channels sampled.

— 100 KHz maximum.
— 16 channels.

Yokogawa (Thailand) Ltd. YOKOGAWA 4

. A Yokogawa Commitment fo Industry

~*A/D Converter: Range vigilance.

the A/D converter can quantize

— Ranges are selectable (either hardware or
software) to accurately measure the signal

2-Eit |: |
Converzion

A/D Converter: Resolution | ;am \/ a-ﬁu

Wigweform Conarsio

S-Eit
Conaraion

Yokogawa (Thailand) Ltd. YOKOGAWA 4
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~*Data Acquisition Software vigilance.

— Programmable software.
— Data acquisition software packages.

Yokogawa (Thailand) Ltd. YOKOGAWA ’
2 A Yokogawa Commitment ta Industry
“* Programmable Software vigilance:.

such as:
— C++, Visual C++

— BASIC, Visual Basic + Add-on tools (such as
VisualLab with VTX)

— Fortran
- C#

curve

21
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Yokogawa (Thailand) Ltd.

. & as = [ ° . -
= U2V Imerimory tun151ALLiugin 22348 V|g||c|ncew
NN
-szagAInNATidasnsLAudaya
-A1 Sampling Time Misavn1sTdlunsifuiiuvindana
Data Storage length
No. Of Measurement
Channels Interval 32M 128M 512M
10mS Approx. 2 Hours Approx. 9 Hours Approx. 36 Hours
10Ch 100m S Approx. 21 Hours Approx. 3.5 Days Approx. 15 Days
500m S Approx. 4.5 Days Approx. 18.5 Days Approx. 75.5 Days
2S Approx. 18 Days Approx. 75.5 Days Approx. 303 Days
10mS Approx. 54 Minutes Approx. 3.5 Hours Approx. 15 Hours
100m S Approx. 9 Hours Approx. 37 Hours Approx. 6 Days
24ch 500m S Approx. 45 Hours Approx. 7.5 Days Approx. 31.5 Days
2S Approx. 7.5 Days Approx. 31.5 Days Approx. 126 Days
Compact Flash
Memory Card

YOKOGAWA ¢
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vigilance.

-RS-232

-IEEE1394

-Ethernet

-RS-422/485
-GPIB

-Modem

fvarasduuuiililunisdasadassdunaniinas 1

-USB

-SCSI

-Parallel

TuwsdazgduuuAfianumanzaulunistdnuuane1edu winadlunistadeuszning
Datalogger Aunauiinasluszaslngd uazdnsauiasdidaiiaraazly Datalogger
Niwasaduinasivauuy RS-232 wiamndavnsiiacadu Datalogger naaq 62
Asagidanladuuy RS-422/485 wiadasasnauiiinasiisasnisldadinaain

Data logger nnnfAaatdantal Data logger Wiisduuunisfasisuuy EthernetA'led

Yokogawa (Thailand) Ltd. YOKOGAWA ¢
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s

aad « @ =
ANudIsatunIsiandange vigilance.

Best Measurement Capability
Hualadidaadunaanubintuau(Uncertainty) aaswavilfiifinssauiiiay

AleFunIsFuTaILE uaziflumubiviuauiiviasdl fiidnsaaui auilezunis
Susavudinanulagldnszuiunis(Procedure) inun1sasadssifiunan

' '
o aaa

ausuualunsianfadgaavsasaruialaafianssuiunsiuaaslu
The Expension of Uncertainty and Confedence in Measurement,M30030
13a ISO Guide to The Expension of Uncertainty and Confedence in
Measurement

Type A evaluation
method of evaluation of uncertainty by the statistical analysis of series of observations,

Yokogawa (Thailand) Ltd. YOKOGAWA ¢
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- 61226119115 {2fv14 Datalogger zav vigilance.

Yokogawa aanadada15Aunauinas

2 24ch/10msec
PC 2 300ch/100msec
Hub 2 1200ch/1sec

100Base-TX

Main module with
Input/outp Ethernet, Compact
module flash card slot

Yokogawa (Thailand) Ltd. YOKOGAWA ¢
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¢ JaniniiAndunaviA3avLiuiingayauuLN T 1 vigilance:

A person makes

Data acquisition using paper

trips to the site

E......

i
)[NEI
\
|

Pen
Ink

|
Analog data

| —

Yokogawa (Thailand) Ltd. YOKOGAWA ’
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-t anaTulad usuavasaviuiinzayauuylutznszax  vigilance.

k4 ' A \
M3lFnuruszULIRTaNe

Ethernet Large volume of chart
paper to a single
storage medium

M <

Zip disk PC card

Search through large
amounts of data
with ease on a PC

EEEEEE
DX100/200

Yokogawa (Thailand) Ltd. YOKOGAWA ’

24



