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O ABSTRACT O

In the area of applicable engineering, almost every technical process involves the
buildup of heat and the consumption of thermal energy so that temperature changes are
unavoidable, hence the need of controlling temperature within each industrial sector
depending on using of thermistors in their various kinds. This research studies thermistor
with positive temperature coefficient PTC and especially which made of platinum which is
in the category of thermal sensors.

PTC thermistor suffers from errors when measuring the temperature, the most
important one is difference between practical values from the standard values of thermistor
resistance because of conductor resistance that are used to connect the thermistor to the rest
of the elements of the circuit. To avoid such errors, this research suggests design two
circuits, the first one based on use of three connecting wires, while the other uses four
wires to improve the thermal measurement accuracy. A practical section is made in several
cases to register the characteristics of the thermal sensor, first one without considering
conductor resistance, it has been benefits from the theoretical study to apply three-wire
circuit and recording the characteristics of the thermal sensor, and finally recording the
characteristics of the sensor by forming a four-wire circuit. At the end of the research, all
results are compared to determine the optimum values of the thermistor parameters that
contribute to raising the efficiency of its work when avoiding conductor resistance.

Key words: Sensor, temperature, thermal sensor, PTC, three-wire, four-wire,
conductor resistance.
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Q °C 9) °C 9) °C
+0,3 +0.12 +0.06 +0.15 100.00 0
+0,8 +0.30 +0.13 +0.35 138.50 100
+1,3 + 0.48 +0.20 +0.55 175.84 200
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+ 4.6 +1.34 - - 390.26 850
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S s 513 Alsagiy Pt-100 il pailad (5) Jaad

U,/ v |T./°C| Gain | U,/ v | Rg/02
8.0 80 I 10.129 | 129.0
7.5 75 1 |0.127 | 127.0
7.0 70 I 10.125]125.0
6.5 65 I 10.124 | 124.0
6.0 60 1 10.122 | 122.0
5.5 55 I |0.121 | 121.0
5.0 50 1 10.120 | 120.0
4.5 45 I |0.118 | 118.0
4.0 40 I |0.117 | 117.0
3.5 35 I |0.116 | 116.0
3.0 30 I |0.115]115.0
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