Basic Electrical And Electronics Engineering (312302)

Practical No.25: Measure temperature of liquid using RTD (PT-100) transducer

I Practical Significance:
t linear passive temperature transducer. PT-100 is most

common low cost RTD. It is made up of platinum and it have 100 Ohm resistance at zero degree
temperature. Since RTD have higher accuracy and repeatability, they are slowly replacing
thermocouple in industrial application below 600° C. This practical will help you to measure

temperature using RTD for given liquid.

RTD (Resistance Temperature Detector) is mos

IT Industry/Employer Expected Outcome(s):

In the industry environment industrial electronics expected to handle various transducers for

measurement of process parameters such as temperature, pressure, level, flow, dlsplacement etc. It 1s

necessary to measure temperature of different ranges in various industries. Employee should able to

select, test and use appropriate temperature sensor.
III Course Level Learning Outcome(s):

Use various types of sensors and transducers.

IV Laboratory Learning Outcome(s):

Use of RTD (PT-100) for measurement of temperature.
V Relevant Affective Domain related outcome(s):

1. Follow safe practices.

2. Demonstrate working as a leader/a team member.

3. Maintain tools and equipment.

VI Relevant Theoretical Background (With diagrams if required):

Resistance Temperature Detector (RTD): The resistance of certain metals changes with temperature
change. With the increase of temperature electrical resistance of certain metal increase in direct
proportion to the rise of temperature. RTD is a sensor to measure temperature. Many RTD elements
consist of a length of fine wire wrapped around a ceramic or glass core but other constructions are also
used. RTD wire is made of pure materials of platinum, Nickel or copper. The material has accurate
resistance/temperature relationship which is to provide an indication of temperature.
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X Procedure:

Connect RTD in bridge circuit as shown in setup.

Place mercury thermometer in given liquid.

Place RTD's metal part in the same liquid.

Measure resistance of RTD and output voltage for cach 10° rise in temperature keeping heater
on.

5. Repeat the procedure for 10 times.

6. Plot the Graph.
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XI  Required Resources/apparatus/equipment with specifications:
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XIII Observations and Calculations:
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XIV Results:
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XV Interpretation of Results:
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List standard type of RTD available.in market.

State method of measurement of resistance of RTD.
State Practical reason to cover RTD with metal case.
State the Meaning of PT-100,

State resistance of RTD at Room temperature
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[Space for Answers]

AL xhe.....mo.sA:...Qmm...;&ms......o.\tm....mq@l.e.....?h\*m\"-‘m
........ WiLked. om....Mekxsl. alloyd -

.
.......
.......

-----
-nn.-.n-Ioc'nooo.-....n--n-.-u'f

Maharashtra State Board of Technical Education (K Scheme) by



Basic Electrical And Electronics Ehgineen'ng (312302)

S A RTD. )8 fasslrg. . device... ﬁr’ééf'fggl;;giﬁh':::
POAMLL ... DM A DA m«mg}ﬂ v
RS VYot ORI VY e o usg...{.).;;;kg:\.ﬁe ek e
SNSRI RSN
S&Y«;};&mcm ...... k... M08, S8 0rs..ThY e.....g.e'h@.?f.rs\:}.m.--

YO\*MS’Q ................................................................................................

ooooooo
ooooooooooooooooo
--------------------------------------------------------

k0. @m?&mcﬂqmeeqwg .......
B R . T AD A R
....... j ..frhe,...:kﬁmi?mgec\mﬂ....mﬁs........C..omns\\.m...\,x.qm(,{..mogfk..... S
...LT.?S?.%@..Z:.Q.CJLLZ)...:E.z.gy.'...S.\Q.“?.\Qrk....bk&).@d,.:....g.cz.\‘.\m...Pm..\.\‘@&:{: ......... -
P SN IS L 0L AR AT L. O ..\km..xs....@. .....
o LNEERA.. DN face0lleg ¢ 0ona. . LAl ad e ot L e

T o A o e s Mgl C W o
..fs_,ﬁ'xssmf’........ (..., O IR, 0.0 Lo, ONws.. (2. o
...... FRIS AL LSS Tee. 2 F . oo, Ghm S (<20 0B\ shenr..

e PR ABYIL LA S A D 0K A ge A e\ UST assis =

----------------------------------------------------------------

o AMSL AT el oS A m.\&.%é&m;..melﬁﬁicﬁ. N
LA Ak S LA SO g RTR AR NS RLRC ) 0o D
B 0 (XX UR T e ?\TOCC\\\O\D’\;@W\O{Y\D\V\@ R —

------------------------------------------------------------------------------------------------------------------------------------------
----------------------------

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooo
(XYY
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooooooooo
ooooooooooooooooooooooooooooo
oooooooooooooo
---------------------------------------------------------------------------------------------------------------------------------
----------------------------
--------

. LLTXITYY . LTI secsccccecccccctcccstscssssesanse ®ssssssccccnscense »
900000 00s00s0s0s0000000000000 ®%00csccccccssscccscccsncnne 0 ®ecceccssssssnne AL AL L P
. ®eeccscccccccccnsee

..........l.tol.ttonQ...ttlOo'l.....o..'oOl.-bonllal.b...l-n.ol..l...!oll..'llll-OOOOIIOO-l'l.ltlllllolio.Dooolca.o.-.nn-...--...........‘.'. .
®%cccsssccssveccene

oo ecessvscessen . . eecsene
. eos #000000000000000000000000000000000000000 o-o-.-.n-.ouoa.-o.on.--.--u-o--.n.-----oa.-n-uuo..-.oo.-..-.---.--.o- . .
S0ccccccsssscctstnnnas

----------
-------------------------------------------------------------------------------------------------------------------------
----------------
------------------

..........

XVIII  References/ suggestions for further reading ; includes websites:

1. Laboratory Manual for Introductory Electronics Practicals, M
New Age International Pvt. Ltd. New Delhi: ISBN: 9780852
2. APPLICATION NOTES-PRACTICAL TEMPERATURE MEASURE
: ME
3. hitps://youtube/WmlgusHZyPc?t=42 NTS from OMEGA
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