Sensor krav og motivasjon

2 I Data Acquisition

Valve

Fig. 1.1. Level-control system. A sight wbe and operator’s eye form a sensor (a device which
converts information into electrical signal).
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Absolutt eller relativ sensor




Statisk og dynamisk karakteristikk
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2. ordens system
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Dynamikk - fase

FIGURE 21.22
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Eksponensiell respons - STM
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Eksponent respons - pyrometer

Utstralt effekt
V=G, -T.")

Falsomhet
= —— =4GT;
oT,

Pyrometer's

EMISSIVITY
CALCULATOR

Le r r 1ne rr r eratul
with Pyrome -e.:-:'-:'n'n's.l Ve
al Emissivity Calculator.
Click here =

WWW.pyrometer.com



Output (S)

Effekt (A.U)

Falsomhet

300

500 600 700 800
Temperatur (K)

Stimulus (s)



Lineaer respons
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Sensor spesifikasjoner
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Input karakteristikk

Specifications according to DIN 16086

Type P2VA1 (output signal in V) 1)
P2VAZ {output signal in mA)
Measuring ranges bar 200, 500, 1000, 2000, 3000 | 3000
Input quantities
Pressure type Absolute pressure
Accuracy class 02 | 0,43
Initial value bar 0
Operating range at reference temperaturs % 0 to approx. 110/ 105
Overload limit at reference temperature % 150
Test pressure %5 200 | 50
During dynamic loading
Permiszsihle pressare B 10000
Permissible vibration amplitude according o DIN 50 100 %5 70
Dead volume approx cm? 0.8
Control volume, approx. mm-= 1.3
Materials from which components in contact with the measure- 1.4542 (measuring body)
rrarmt mmacdis ses mmada . . A4 A9 fe==lh
Auxiliary energy
Reference voltage W 29
Mominal irated) range W 15 ... 302
Effect of supply voltage
on changing from 15 to 20V % 0.02
Max. current consumption (for the P2VAZ, excluding loop current) i, 25
Max. power consumption W <1
<2




Output karakteristikk

Output characteristics
Transducer identification TEDS
Signal span (sensitivity) W 05 .10
mA 4..20 (18)
Zero signal, adjustment tolerance (factory) ) = +0.010 +0. 020
I < #0016 +0.032
Sensitivity tolerance ) < +0.010 +0.020
s, < +0.016 +0.032
Maximum signal ) 10,5
I 216
Temperature influence on zero signal
n the nominal rated) excitation voltage range per 10 K, by refer-
ence to the nominal {rated) sensitivity 10K 0.2
Fffert of temperature on sensitivity in the nonminal (rated) exrita-
ticn voltage range per 10 K, by reference to the actual value
10K 0.2
Characteristic curve deviation (star s=tting]
% 0.3
Repeatability according to DIN 1312 % = +0.05
Cut-off frequency
-3 dB kHz 4.5
-1dB kHz 2
Burden, min. / max. L2

10000 / 500
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Fig. 2.5. Linear approximations of a nonlinear transfer function (A) and independent linearity
(B).



Kalibreringsfell

20 2 Sensor Characteristics

Fig. 2.3. Calibration error,

Vanligvis mye mer komplekst!!
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Ulineaer kalibrering

oulout 2]

=
/ 5
Ho Vi output )
ides!
Transfar
Furction Bofua cunve

catibratian

grifiad
o Clve

accuracy
fimits

& 0 - stiriulus 5

(A (B)

Fig. 2.2. Transfer function (A) and accuracy limits (B). Erer is specified in terms of input
value,



Opplasning - fysisk
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Fig. 7.2. Uncertainty caused by a wire wound potentiometer: {A) a wiper may contact onc or
two wires al a tme; (B) uneven voltage steps.



Opplgsning - Stgybegrensning

5.9 Moise in Sensors and Circuits 200

W Fig. 5.46. Types of noise: {A) noise-iree signal; (B)
additive noise; (C) multiplicative noise.
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Digital opplgsning

34 Analog-to-Digitl Converters 77

Table 5.2, Binary Bit Weights and Resolutions

Bit 27" 12" Fraction dB 12" Decimal G ppm
Fs b 0 1.0 100 1,004,000
Msg 27! 1.2 -6 03 a0 S00,000

2 272 14 —12  D0a3s 25 250,000
3 273 18 —18.1 0125 12.5 125,000
4 274 116 —24.1 0.0825 6.2 62,500
5 275 1832 -30.1 0.03125 3.1 31,250
6 279 154 —36.1 0.015625 1.6 15,625
7 2177 1128 —42.1 0007812 (] 7,812
g 28 1729 —48.2 (003006 0.4 3,906
9 2% 1512 —54,2  (.001953 02 1,953
0 27 11,024 —60.2  0.0009766 0.1 977
(I LI Py N P E: —-66.2  (0.00048828 0.05 487
12 2712 14,006 —72.2 000024414 0.024 244
13 213 18,192 —783  0L.00012207 0012 122
14 271 116,384 —84.3  0.000D61035 0006 6l
(5 2-13 1732748 —80.3  0.0000305176 0,003 3
6 2718 1/65,536 —96.3  0.0000152588 0.0015 15
17 217 n3Lo7m2 —102.3  D.O0D000TE2939 0.0008 146
g 2-18  1/262,144 —I0B.4 0000003814697 0.0004 1B
19 2719 /524,288 —114.4 0000001907340 0.0002 1.0
2~ 048,576 —1204  00000009536T43 0.0001 0.95




Effekt (A.U)

Linearisering

Sensor —> ADC

f 1 t 1 f 1 ' I '
300 400 500 600 700 800

Temperatur (K)

Avlest temperatur

H-Prosessor
output =input* =)

810 4
730 4

660 4

5504

Prgve temperatur



Utgangsimpedans

ratgrigce oo Ut erface orcuit
W
i/
¥ i Zin
I l
L
(A} {B)

Fig. 2.8. Sensor connection io an interface circuit: [A) sensor has voliage output; {B) sensor
has current oulput.



