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Summary. The importance of temperature measurements is sig-

is essential for the tasks to be performed by a product and for 

its compliance with requirements of applicable standards. The 

maintenance of determined temperature regime in individual 

production process phases is essential for the quality of obtained 

of sensors response to its change is also extremely important. 

The response time of temperature regulators and controllers 

depends on the time of sensor response.

The measurements of time constants for temperature sensors 

are time consuming and proper equipment and knowledge are 

also required for this purpose. It is rather unproblematic in case 

of piece production scale but in case of mass production it is nec-

measuring process and ensuring measurements repeatability. The 

solution presented in this study will make it possible to automate 

the process and to reduce the time of measurement. 

time constant from measuring system display. 
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The system enabling the measurement of time constant 

The measurement system consists of a hydraulic assem-

-

the system elements and heats the whole circuit. The purpose 

– valve is closed. The latter opens in the second phase and 

sensor temperature change at sudden temperature change is 

triggered in this operation phase. Temperature changes are 

-

verters of microcontroller. Resistance changes are recorded 

is used to record the values of resistance vs. time. The re-

sistance is recorded as a WORD type variable in the table 

compiled and entered into the microcontroller memory in 

order to make it possible to determine three time constants 

time constants performs the analysis of recorded numerical 

value. The time elapsed between the system starting and 

occurrence of determined numerical values is determined 

on the basis of recorded measurement points (25 times /1s). 

Corresponding time constants measured by the system are 

-

verter is continuously analyzed by the microprocessor trig-

gering the measurement procedure when a positive change 

of sensor temperature is detected. 

measurement of water bath temperature and measuring cyl-

been used for temperatures measurements. The temperatures 

measurement makes it possible to determine the tempera-

ture unit step and to check its conformity with applicable 

standard [1, 5, 12].



time constant are displayed, electro – valve is closed, the 

and the fan is turned on in order to cool the system before 

the next measurement.

The system has been equipped with a function protect-

ing against an erroneous measurement (proper temperature 

difference, sensor not connected or damaged). In case of 

possibility of an erroneous measurement, the control system 

will make it impossible to turn on the system. Information 

Figure 2 illustrates the schematic diagram of an electron-

ic system performing the following functions:

– temperatures control in course of system operation;

– control of electro-valve operation,

– control of cooling fan operation,

– recording of resistance change vs. time,

– calculation of time constant value for the sensor under tests.

of a system monitoring the operation of the whole measuring 

system. Said microcontroller supports an instrumentation 

-

Completed measuring system has been tested in labo-

ratory conditions. The tests were carried out on several PT 

means of designed and completed system. 

Completed system has been used for testing of tem-

The measurements have been performed for more than ten 

sensors. The results of measurements for four (4) selected 

sensors have been presented in Table No 1. 

Ta b l e  1 .  

Item Sensor No 1 Sensor No 2 Sensor No 4

T [s] T [s] T [s] T [s]

1

2

4

5

7

8

Fig. 1. 
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The measurements presented in Table No 1 correspond 

to measurements performed manually by means of a stop 

watch and digital multimeter. The results of measurements 

-

microcontroller. 

The time constants for the transducers under tests are 

measured correctly by means of presented system designed 

-

ducers. Obtained results are conforming with the results 

-

tem) can be used in order to increase the accuracy and re-

peatability of measurements. 

There is a problem in the system being tested due to 

quick cooling of measuring cylinder. The cylinder consists 

of a copper tube characterized by good heat conductivity 

slows down the measuring cylinder process before the next 

required to complete next measurements.
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