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To: Majid Vafaeipour
FROM: Saad Alotaibi
SUBJECT: Characterizing the Transient Time Response of a Temperature Measurement System


Background and Objective
To examine the transient time response of a temperature estimation system a personal computer with NI LabVIEW, NI myDAQ, and Pitsco myTemp through gradual contributions (by immerging quickly the thermistors into either an iced shower or bubbling boiling water shower from the encompassing temperature). To arrange the thermistor temperature using the reference temperature got with NI Compact DAQ, NI 9211 Thermocouple Differential Analog Input Module accompanied with a sort T thermocouple. To measure the duration consistent accepting that the thermistor temperature estimation is a first-arrangement framework.  Consider the consider time history of temperature with that of a flawless first-arrange structure. Perform a research despite whether the sign and degree of stage data will recognizably influence the consider time constants.	
Apparatus and Procedure 
Apparatus
1. NI myDAQ: DMM cables, the white plastic unit and a screw driver.
2. C.A. PC running
3. Pitsco MyTemp: 3 thermistors (black cables), a circuit board with screw terminal. 
4. Three cups containing water with different temperatures (hot, cold and ambient)
5. Thermocouples (Type T) with degrees ranging from 32 to 500. Length is 1-meter long. 
6. NTC thermistors from Digikey with series number of #317-1314-ND and CWF1B103H3380 as the manufactures part. 
7. NI 9211 thermocouple with differential analogue input module: I/O Module
8. NI CompactDAQ: cDAQ chasis, USB cable, screw driver and a power supply. 
Procedure
Make sure that the thermistors connection links are correctly joined and the screws well fixed to the T1-T3 terminal of the myTemp board. The board has a connection with the NI myDAQ unit’s terminal. The two re connected through a USB ling by use of a personal computer. Next, download myTemp ME2350 llb record if it has not been downloaded on the desktop. Then open the LLB record then click on myTemp which is located on the LabVIEW. Thereafter, develop the screen width so that the thermometer pointers, myTemp setup and the diagram board are all in order. The front part of myTemp changes its measurement loop time information sort DBL, information passage then runs the setup and ensures that the loop time can be balanced by close to 0.1 seconds. Then, make sure that the thermocouples and thermistors are arranged close to each other at the agreed temperature while in water. Click on the image J to open the thermocouple Test panels of NI 9211. The action should also open the myTemp icon in LabVIEW. Scale X and Y automatically to make a chart of the front view of the myTemp. Once the temperature reaches that which can be endured by the devices, utilize image J so as to physically record a picture in front of the board which peruses the TI of the thermocouple test panel and the front end of myTemp. Place the thermocouple and the thermistors rapidly packaged in the water of the short glass which is stainless steel. Ensure that the water is held for less than a moment up to that moment which the temperature turns into enduring. Thereafter, utilize the image J to ensure that the picture in front of the board is recorded and the T2 thermocouple test panel on the front of the board of myTemp also perused. Place the thermocouple/thermistors package rapidly into the stainless-steel container containing boiling water. The procedure should not take less than a moment. The temperature readings should turn into unfaltering. Thereafter, utilize the image J to record physically the picture on the front part of the board which peruses T3 of the thermocouple test panel. The procedure should also apply on the myTemp place of the thermistors/thermocouple package but with cold water in the container. The procedure should be less than a moment until the temperature turns out to be enduring. Image J is then utilized so as to record a picture on the front part of the board perusing T4 of the thermocouple Test Panel and the front board of myTemp. Hold up until the Image J records a picture physically until the temperature readings turns to be relentless. 
Table 1 Static Calibration Temperature Measurements: Thermistor #
	
	T1 (°C)
	T2 (°C)
	T3 (°C)
	T4 (°C)
	T5 (°C)

	Thermocouple
	
23.3
	
8.83
	
87.4
	
8.25
	
22.9

	Thermistor
	
21.7
	
6.76
	
86.4
	
5.44
	
21.21




Table 2 Default & Calibrated Steinhart-Hart Coefficients (1/K): Thermistor #
	
	ASH
	BSH
	CSH

	Default Values
	
7.3998E-4
	
2.7873E-4
	
9.26322E-8

	Calibrated Values
	
	      5.2675E-4



	
	      3.2354E-4



	
	      -7.4778E










Table 3 Dynamic Response Measurements of Four Step-Inputs: Thermistor #
	
	Step-Input 12
	Step-Input 23
	Step-Input 34
	Step-Input 45

	Time t0 (sec)
	54.12

	118.1
	166.4
	222.8

	Temperature Ts (°C)
	21.11

	7.819
	55.838
	7.929

	Time ta (sec)
	53.9

	118.2
	166.1
	223.5

	Temperature Ta (°C)
	
	    22.368



	
	   13.7645



	
	    53.376



	
	    11.354




	Time tb (sec)
	
	     55.43



	
	    122.4



	
	    170.5



	
	     225.4




	Temperature Tb (°C)
	
	   14.434



	
	    37.54



	
	    26.765



	
	     17.758




	Time tc (sec)
	
	     69.9



	
	    127.1



	
	     177.3



	
	      233.4




	Temperature Tc (°C)
	
	    8.989



	
	    53.7647



	
	    11.65



	
	     22.657




	Time te (sec)
	
	   115.34



	
	      143.4



	
	     226.3



	
	      287.3




	Temperature Te (°C)
	
	      7.11



	
	     56.338



	
	     8.238



	
	       25.05














Table 4 Estimated Time Constants versus Step-Inputs: Thermistor #
	
	Step-Input 12
	Step-Input 23
	Step-Input 34
	Step-Input 45

	Time constant sbe (sec)
	
	   4.73



	
	   3.483



	
	  2.376



	
	  4.7634




	Temperature difference Te –Ts (°C)
	
	  -10.6438



	
	  44.164



	
	  -43.977



	
	  10.588




	Time constant abc (sec)
	
	   3.450



	
	  3.3330



	
	  3.4453



	
	   3.745




	Temperature difference T -T0 (°C)
	
	  -11.3352



	
	  45.3043



	
	  -54.674



	
	  11.3323




	Time constant sbc (sec)
	
	   2.6550



	
	   2.6540



	
	   3.3284



	
	  2.6562




	Temperature difference T -T0 (°C)
	
	 -13.7730



	
	  45.1541



	
	  -45.5386



	
	 12.8865
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