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Chapter 1 

 
Introduction and Literature Review 

 

1.1 Overview 
 

The engineering staff within the University of the South Pacific has previously been 

using PID controller with respect to controlling temperature in the past few years. 

This controller has its own unique way of controlling in terms of meeting the desired 

temperature, which usually referred to as the Set Point (SP). 

As an alternative with respect to controlling temperature through analogue methods, 

National Instrument DAQPad-6015 can perform this very universal important task (in 

controlling temperature). This choice provides a special and hi-tech perspective 

because it has built-in feature that standout itself in between other controller. 

In particular, the invention relates to systems that provide a leading, faster and more 

accurate temperature control, which in turn can lead to more precise operations in 

many industries. 

   

1.2      Temperature Control System in Manufacturing 

 
Temperature control is widely used in operations ranging from industrial reactions to 

air-conditioning to heating and refrigeration systems. Some operations require more 

precise control than others, although all such operations involve high-energy 

consumption and energy savings would be advantageous.  

The majority of systems rely on the foundation of the heat transfer system by a signal 

from the medium whose temperature is to be controlled and the response is to bring 

heat transfer elements into or out of operation depending upon the requirements of the 

medium. 

Application of Temperature control system cover a wide ranges of manufacturing 

applications. 
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1.3 Controller Architecture Overview  
 
In the middle of all controllers that can pursue with the task of controlling 

temperature, National Instrument offers a more logical and coherent product 

(DAQPad-6015) that is used in this project. This controller can be used in many 

applications depending on the types of software and hardware perspectives of the 

system in need to be controlled. 

DAQPad-6015 can operate in both digital and analogue modes. These projects utilize 

the analogue modes only. All Digital ports are not used due to the aspects of this 

Temperature Control System. 
 

1.4 Existing Controller. 
 

PID controller was an existing controller that was used to control temperature before 

the implementation of the National Instrument DAQPad-6015. The existing 

Temperature Control System used PID1 controller because it also a multi-function 

controller in terms of interfacing with other components. This controller needs to be 

tune when working with various processes because of its properties. This was one-

way of proving itself as a perfect controller in this control system. 

  

1.5   PID functionality. 

“As the cost of digital computing decreased and its speed of operation increased, the 

analog computer was gradually replaced by the digital computer. Nowadays, to study 

the effect of control strategies and controller parameters on the response of a complex 

control system, one must use a computer simulation.” [Curtis D. Johnson 1984]. One 

of the generic control strategies is the PID control algorithm. If PID controller is 

properly tuned, it will produce an acceptable control for most industrial processes. 

The PID controller represents the ultimate in control of a continuous process for 

which a specific mathematical description (transfer function) cannot be written. 

  
 
 

1. PID (Proportional Integral Derivative)) 
 



 
Chapter 1                                                                  Introduction and Literature Review 

                             

  
3 

 

1.6         Report Outline. 

This Report is divided into 4 major sections: 

• The first section (chapter 1) present relevant material gathered through 

literature review and survey. 

• Secondly, (chapter 2, chapter3) describe the hardware aspects of this project 

and how it has been developed and implemented. This section is divided into 

Mechanical and Electrical aspects. 

• Furthermore, (chapter 4, chapter 5) consider the breakdown of the realization 

of the scope of this project. It includes the developed software temperature 

controller. 

• Last but not least, the results section (chapter 6) of the project where the 

temperature control system highly regarded to its functionality. 
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Chapter 2 
 

Hardware Communication Design. 
 
2.1 Acquisition 
 
2.1.1 Overview 
 
The Communication ability of this particular Temperature Control System is 

strengthened by the concept of SCADA (Supervisory Control and Data Acquisition). This 

concept has satisfactorily prosper in any given computer control system. 

To answer the question revolving in oneself, SCADA (supervisory control and data 

acquisition) is a category of software application program for process control, the 

gathering of data in real time from remote locations in order to control equipment and 

conditions.  

It works perfectly for this project due to the fact of acquisition of data in terms of 

temperature, flow rate and also controlling of output via computer control. The layout 

and controlling by supervisory PC can be said to be precious controlling temperature in 

this system. 

 

2.1.2 Application 

  

SCADA (supervisory control and data acquisition) is an industrial measurement and 

control system consisting of a central host or master (usually called a master station, 

master terminal unit or MTU); one or more field data gathering and control units or 

remotes (usually called remote stations, remote terminal units, or RTU's); and a 

collection of standard and/or custom software used to monitor and control remotely 

located field data elements. Contemporary SCADA systems exhibit for the most part of 

open-loop control characteristics and utilize mainly long distance communications, 

although some elements of closed-loop control and/or short distance communications 
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may also be present.  Systems similar to SCADA systems are routinely seen in factories, 

treatment plants etc.  

These are often referred to as Distributed Control Systems. They have similar functions 

to SCADA systems, but the field data gathering or control units are usually located 

within a more confined area. Communications may be via a local area network, and will 

normally be reliable and high speed.  

SCADA systems on the other hand generally cover larger geographic areas, and rely on a 

variety of communications systems that are normally less reliable than a local area 

network.  

SCADA is used in power plants as well as in oil and gas refining, telecommunications, 

transportation, and water and waste control. As the application in the country, Power 

generation and distribution locally are controlled by this fancy method of control. The 

DAQPad 6015 which communicate with the supervisory controller performs the 

acquisition of data. 

   

2.2      Overall Layout 
 
The Taylor Electric Steam Boiler is a vital part of the entire system due to the heating of 

the water. The steam boiler use the (240V) Power supply to generate its power, which 

then turn to heat up the water to a certain temperature depending on the Set Point 

required. This process of heating the water up to certain degree (o C) may require enough 

time (approximately 30 – 40 minutes) for the Electric Pump to pump the steam to the 

process area through pipelines. 

These steam is lowered to its required temperature by the continuously flow of liquid that 

can be said to be normal tap water running through the Liquid flow Sensor that feedback 

the current flow rate at that particular pointing time. Further explanation has been 

prepared in the upcoming dispatch.   
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Figure 2.1: Taylor Electric Steam Boiler 
 

The thermal resistance of a pipeline determines how quickly the water will flow across it 

and what temperature it will reach at the destination, which is in this case, the process 

area (water tank). So to be able to counter steam spikes and to hold the heat level 

constant, it is best to have a higher resistance. The pipeline is wrapped around with ‘fibre 

rope’ so that it could have high resistance as shown in (Figure 2.2). 

 
Figure 2.2: Pipeline with fibre pore 
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2.3       Controlling 

The temperature controller is obliged to keep the temperature to a required value that has 

been set. The required or desired temperature is to be set through the supervisory 

computer that will specify the user on the minimum and maximum temperature range, so 

the user must enter values within these ranges of temperature.  

When the current temperature in the processing area (water tank) is below the set 

temperature, the I/P Converter apply more pressure so that the steam valve open up to 

allow more steam so that it reaches the desired temperature. If the temperature exceeds 

the set point, steam valve must be closed and allow cold water to flow through the 

detection of a liquid flow sensor to decrease the temperature to the set point allowing 

cold water to the process and then closed. When the required temperature is met no 

control action is needed. 

Figure 2.3 where the steam will be channel through it and direct to the process area. 

Steam valve also applies pressure to the steam so that the steam can easily flows to the 

process area (water tank).   

 

 
Figure 2.3: Steam valve. 
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2.4   Controller Communication. 
Communication of all components to the National Instrument DAQPad-6015 is so 

important in such system as Temperature Control System. All components involved in 

the communication are activated in their own driven voltage. 

While on the active mode, the supervisory computer will only get data when the 

programs involved are run consecutively. The triggering of a particular component will  

enable the National Instrument DAQPad-6015 to fetch and let it display onto the 

computer (PC). 

 

Figure 2.4: Communication link to supervisory computer. 

 

Temperature sensing, controlling and displaying are mutually exclusive from the process 

of communication with the supervisory computer. It also runs simultaneously and 

independently of the process of communication with the human operator. 

The flexibility of the software solution in the controller will determine and accommodate 

the overall objective to control temperature.  

This basic types communication links provoke and proclaim the concept of supervisory 

control and Data Acquisition.     
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The controller will be configured so that it could be able to interact and communicate 

with the components as shown in the (Figure 2.5) below.  

 

 

Figure 2.5: Overall communication 
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Chapter 3 
 

Mechanical Hardware Aspects. 
 
3.1       Overview 
 
These chapters describe the mechanical hardware construction and aspects briefly so we 

get a vivid picture of the hardware perspective of this Temperature Control System. After 

going through this chapter, the objectives of the projects were partially fulfilled. 

 
3.2       Problems Encountered 
During the operation of particular temperature control system, the areas highlighted 

below were mostly affected by vibration, which caused unnecessary noise and affected 

the stability of the system.  

 

 

Figure 3.1: Areas affected 
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These problems were part of the project objectives, to troubleshoot hardware faults such 

as improper valve movements and tank rattling. Choice of material came into 

consideration to solve this problem.  

 

3.3        Choice of Mechanical Materials. 

The choices of material play a fundamental role in countering and improving the current 

standard of the control system. Inspection was done on the old water tank and after 

carried out several analyses of various metal properties, the best way to improve the 

process area is to construct another water tank. So using more solid properties analysis, 

indication shown that metal can uphold and leads to better reporting of data from the 

processing area via controller communication. From this properties analysis, the 

suggested materials then ordered to fulfill the requirements that are needed. 

 

In Table 3.1, consideration made leads to the right choices made for the type of material 

that needs to be utilizing in the progressing of the temperature control system. Such 

materials also contribute to the stability of the system.  

  

Table 3.1: Choices Description. 
 Existing Material Suggested Material Rationale 

Water Tank 

(Process) 

Galvanize Sheet 

Metal 

3mm flat Mild steel 

with Angle line of 

4x4x40mm 

Mild Steel has more 

solid properties than 

Galvanized Sheet 

Metal 

Valve and Steel 

Pipeline Brazing 

None Metal Bracing  To support pipeline 

withstand and avoid 

vibration. 
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All these properties analysis suggestion holds applicable analysis into the transformation 

of the system.  

Since the suggested materials listed in Table 3.1 will give a much improve and solid 

background, there was also a need to  

 

3.4     Tank Construction. 
 

As part of the project objectives, a new water tank is to be constructed with the material 

specified in Table 3.1. The construction of the water tank was a result of several steps 

undertaken.  

• Measurements 

• Cutting 

• Smoothing of edges and surfaces 

• Welding  

• Finishing 

The procedures in constructing the water tank can be clearly illustrated in Figures (3.2 – 

3.6). 

 

3.4.1 Measurements  

 

The water tank measurements specified in this project was an existing measurement from 

the previous galvanized aluminium tank. From all these measurements, the new water 

tank was then taken into account. 

The measurement part was very significant so that we fit in the constructed formation 

(process area) perfectly well. 
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Figure 3.2:  Water tank measurements 

 

3.4.2 Cutting 

Using the available machine, the outline measurements then cut into shape.  

 

 
Figure 3.3: Steel and angle line Cutting. 

 

3.4.3 Smoothing of edges and surfaces 

Removing rough edges and surfaces were necessary because of the aligning of the four 

pieces of mild steel that will formed a new water tank. Grinding machine was used to 

carry out this procedure. 
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Figure 3.4:  Grinding of rough Edges. 

3.4.4 Welding 

All edges were firmly welded to avoid the instability of water tank. This also confirms to 

the basic requirement of making the water tank more solid and steady when operation 

takes place.  

 

 
Figure 3.5: Welding Process. 

 

3.4.5 Finishing 

After constructing the new water tank, consideration was made so that the tank works 

effectively when operation is implemented. Thorough checking of edges, base, and also 

painting of the water tank made to satisfy the objective of the project.  
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Figure 3.6: Water tank Finishing  

 

3.5        Pipeline Bracing 

Pipeline bracing was done for the fulfillment of the project objectives, as it is to reduce 

vibration. 

A slice piece of angle line was welded to the process area base and to the pipeline that 

runs after the steam valve on the way to the processing area. Choosing the right location 

of where to place this particular angle line leads to the improvement of the main objective 

of vibration reduction.  
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Chapter 4 

 
 Electronic Components. 

 
4.1 National Instrument DAQPad-6015. 
The DAQ card used as a controller in this particular Temperature Control System is 

known as National Instrument DAQPad-6015 that offers a wide range of significant 

controlling aspect.  This controller has many advantages in terms of data controlling 

when multiple components connected onto it. When interfacing with these components, it 

can be an analog or digital I/O.  

Figure 4.1 shows a physical appearance of the National Instrument DAQPad-6015 and 

how it differs from other controller such as the PID controller. 

 

 
Figure 4.1: DAQPad-6015 

(Source: Taken from site-http://www.ni.com/)  
 

4.1.1 Overview 
 
4.1.1.1 Hardware Overview 
 
The National Instruments DAQPad-6015 multifunction data acquisition (DAQ) devices 

provide plug-and-play connectivity via USB for acquiring, generating, and logging data 

in a variety of portable and desktop applications. DAQPads with screw terminals or BNC 

connectors provide direct connectivity for easy connection of sensors and signals without 

extra cost. With DAQPad-6015 mass termination, it can be cable to external accessories 

and signal conditioning devices such as Control System. All devices feature 16-bit 
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accuracy at up to 200 kS/s. The DAQPad-6015 also provides 32 digital I/O lines for 

applications requiring an extended interface to digital sensors and actuators. 

 

4.1.1.2 Software Overview 
 
NI DAQPad-6015 measurement services software can be quickly configure and begin 

taking measurements with the DAQ device when is being activated. NI-DAQPad-6015 

provides a seamless interface to LabVIEW, LabWindows/CVI, and Measurement Studio 

development environments with features such as DAQ Assistant and a single 

programming interface for all device functions. 

 

4.1.1.3  Application. 

The NI DAQPad-6015 devices are ideal for a number of applications where portability 

and accurate measurements are essential; such as: 

• Portable data logging – log environmental or voltage data quickly and easily 

• Field-monitoring applications 

• Embedded OEM applications 

            • In-vehicle data acquisition 

These are some major application the NI DAQPad-6015 involves itself in since it has the 

capability of controlling data.   

 

4.1.2 Characteristics 

In Table 4.1, some of the characteristic, which the National Instrument DAQPad-6015 

indicates to user to consider when, uses it as a controller. One of the important points 

highlighted is the range of an output voltage. The variation of the output voltage needs to 

be taken into consideration because it’s only from -10V minimum to +10V maximum in 

range with DC signal. The current to drive through the NI DAQPad-6015 is ±5mA due to 

the output of the voltage. 
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Table 4.1: Characteristics 
 

 

Output Voltage 

Range ±10V 

Coupling DC 

Impedance 0.1Ω 

Current Drive ±5 mA 

Protection Short ckt. to ground 

 

 

Physical Characteristics 

Dimension 30.7 by 25.4 by 4.3 cm (12.1 in 

x 10 in x 1.7 in.) 

Weight 3.825 lbs 

I/O Connector. BNC and removable Screw 

terminals 

 

4.1.3 Bus Interface 
The controller uses USB (Universal Serial Bus) 2.0 for interface to the supervisory 

computer. 

 
Figure 4.2: USB cable connector. 

(Source: Taken from site-http://www.SearchNetworking.com/)  
 

“These USB connectors attach everything from controller to the computer quickly and 

easily. The operating system supports USB as well, so the installation of the device 

drivers is quick and easy, too. Compared to other ways of connecting devices to 

computers (including parallel ports, serial ports and special cards that can install inside 

the computer's case), USB devices are incredibly simple.”1 



 
Chapter 4                                                                                        Electronics Components 

                 28  

The USB cable used for this controller was not only for easy data access but it also gives 

an easy and simple method for connecting it to the supervisory computer. But in some 

other application, other connection can be made compared to the one that is used for this 

application.  

 

 
1. http://elearn.usp.ac.fj/file.php/571/Lecture_Notes_2007/USB_Communication.pdf 

 

4.2 RTD Sensor. 
The Pt100 platinum resistance thermometer shown in (Figure 4.3) is by far the most 

common sensor in the food industry, and yet its inner workings and how to maintain its 

efficiency are often a mystery to engineers. 

 
Figure 4.3:  Pt 100 – RTD Sensor 

(Source: Taken from site-http://www.picotech.com/)  
 

A three wire Pt100 RTD is a Resistance Thermometer Detector (RTD) which has three 

wires (there are two and four wire options available) that are connected to a Platinum (Pt) 

resistance element. At a temperature of 0oC the resistance of the element is 100 Ohms. 

The resistance element in such a device is a piece of almost pure Platinum that has been 

subjected to a controlled manufacturing process. This is then insulated and enclosed in a 

protective sheath. The three wires connected to the resistance element are also enclosed 

in the protective sheath but are extended beyond the end of the sheath for easy connection 

to the field wiring. 

 

 

http://elearn.usp.ac.fj/file.php/571/Lecture_Notes_2007/USB_Communication.pdf
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Figure 4.4 Three terminal wires 

(Source: Taken from site-http://www.cip.ukcentre.com) 

It is not the purpose of this paper to explain the method of operation of RTD's or the 

advantages in using them. Sufficient explanation states that such devices are widely used 

for temperature measurement. Their suitability is because the resistance that an electrical 

conductor (e.g. the Platinum element) exhibits to the flow of an electric current that 

related to its temperature. 

Various wiring configurations are possible with RTD's however a three-wire RTD is a 

standard arrangement used widely in this type of application (McLucas D, Calibration of 

Temperature Sensor). They have a relatively simple wiring arrangement and provide 

accurate readings, even with long wiring runs between the various parts of the system. In 

addition a three-wire lead will resolve any problems caused by any effect of the 

temperature range on the wiring itself.  

 

4.3 An I/P Converter 
An I/P converter plays a vital role in controlling the steam valve; it opens and closes the 

valve by applying pressure onto it. To maintain this changing pressure, the controller 

must configure to supply certain amount of current, which in turn convert to its respective 

value of pressure for allowing (opening & closing) purposes. 
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Figure 4.5: I/P converter 

(Source: Taken from site-http://www.smithwatson.com) 
 

I/P converter uses advanced electronic control to achieve outstanding performance. It is 

highly reliable with long life and free from the effects of vibration and its high density 

mounting capability makes it ideal for control applications. The manifold system, usually 

surface mounted, allows several converters to be connected to a single air supply and is 

available in different lengths. 

 

4.3.1 Features  

• Advance electrical Control 

• Failsafe operation (output pressure falls to minimum on power failure.) 

• Vibration immune. 
Refer to (Appendix C) for more features of an I/P converter and some other details 

concerning on how the functionality of the component.    
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4.3.2 Installation Layout 

 
Figure 4.6: Installation diagram 

(Source: Taken from site-http://www.smithwatson.com) 
 

 

4.4 Liquid flow sensor  
The flow sensor has been designed for use with a range of different liquid flow including 

water and most fuels. The liquid flow sensor used on this project is a Dual Range flow 

sensor. The purpose of having the flow sensor to the system is to detect the flow of cold 

water and as a feedback, the flow rate of the water will give the user a understandable 

data to read and have to make reference from those data readings. In Table 4.2, it shows 

some of the technical specification of the dual range flow sensor that makes this 

particular component more reliable when in use in such system as the temperature control 

system. 
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4.4.1 Specification 

These technical specifications are some of the specification that needs to be taken into 

account before make any such connection. Table 4.2 represents some of its useful 

technical specification and this gives a success in trying to maintain the stability control 

of the system. 

Table 4.2:  Technical specifications 

 Standard High flow 

Flow rate 3-90 L/Hr 12-540 L/Hr 

F.S. Frequency  175 Hz 200 Hz 

Viscosity range 0.8-20 + cSt 0.8-50 cSt 

Operating pressure 

(max) 

 

10 Bar 

Temperature range -25 to 125oC 

Repeatability  ± 0.25% 

Linearity  1% FSD 

Sensor to sensor 

variation 

±3% 

Supply voltage 4.5 to 24VDC 

Current consumption 10mA typical 

Output  Open collector 

(10kΩ internal pull-up) 

Output low 100mV max. 

Rise and fall times 2µs Max 

(Source: Taken from site-http:// www.esrf.eu/UsersAndScience/Experiments/) 

 

 

 

http://www.esrf.eu/UsersAndScience/Experiments/
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Figure 4.7: Flow Sensor Architecture 

The characteristic curve  of the flow sensor that shows the relationship of frequency 

signal and the corresponding flow rate in both L/Min and L/Hr 

 

 
Figure 4.8: Characteristic curve 
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Chapter 5 

 

 Design Process 
 
The design presented in this project focus on some of the design aspect carried out to 

maintain the efficiency of the whole system (TCS). The various approach carried has 

many complication but the experience base on the reality world application. Fortunately, 

all these design complication are not insurmountable, and the result is very beneficial 

design experience.  

 

5.1 V/I converter circuit 
Designing of the V/I converter into a simplified circuit handles a significant part to play 

in the controlling and reading of data. Since the National Instrument DAQPad-6015 

acquire voltage as an input and output, V/I converter builds up a bridge from the I/P 

converter to the National Instrument DAQPad-6015. An I/P converter only has a current 

(I) input and pressure as an output. So by using the V/I circuit, it creates an easy 

communication between the two components. 

 

Using simple mathematical equation in Figure 5.1 suggested evaluation for the values of 

resistor implemented in the circuit.   

Figure (5.2) shows a classic voltage-to-current (V/I) converter. Selecting the resistor 

values such that the output current in the load, RL, varies only with the input voltage, VIN, 

and is independent of RL. The circuit is widely used in industrial instruments for 

supplying a 4- to 20-mA signal. The circuit has its limitations, however, because the 

resistor values must be quite accurate to obtain a true current source. The literature 

describing the circuit provides design methods that are for special cases or are for 

approximate designs. This design idea gives two simple design formulas that be can use 

to determine the component values that produce a true current source. It also provides a 

general formula for the output current, IL, for any selection of resistor values, not just the 

constant-current selection.  
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For a true current output, IL, as a function of the input voltage, VIN, it must satisfy the 

following two equations: 

 

Figure 5.1: Equation 1 (IL) & Equation 2 (R3) 

Rearranging these two basic equations by defining Equation 1, it can randomly select any 

four of the terms and then determine the fifth term by solving the resulting equation. In 

Equation 2, you can randomly select either R3 or R4 and then determine the unselected 

resistor after substituting the applicable terms from Equation 1.  

 

5.5.1 Testing of circuit 
After doing some calculation application, the next procedure that follows was to 

implement some values of resistors, a single Opamp (LM324) and two transistors (PNP 

& NPN). In order to generate the V/I circuit on the bread-board, a 15VDC  supply drives 

the circuit so that the corresponding current output (Iout) could be determined.  

In Figure 5.2, shows how the V/I circuit was first implemented on the bread-board before 

a final circuit made on the PCB board.  
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Figure 5.2  V/I circuit on bread-board 

 

Figure (5.3)  shows a simplified shematic V/I converter circuit with the implementation 

of all components which contribute to the formation of this particular circuit.. 

 

 

Figure 5.3: V/I converter schematic  
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5.2 Experiment design in 3D 
 
To produce and maintain the efficiency of the temperature, few processes that puts into 

design that needs to fully satisfy the output of the entire system. 

Because the system requires a stable temperature, heat capture and control is an essential 

component of this design.  

Figures 5.3 shows how the design implemented to the system carried an effective 

measure to a stable temperature.  

Figure 5.3: 3D design for the system 
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5.2.1 Temperature Capture 
 
Consider the hot water flow in Fig (5.3), as the steam (hot water) channeled into the 

process area, the task performed by the RTD sensor is to detect the temperature and sends 

back the feedback signal to the National Instrument DAQPad-6015. The hot water or the 

steam may produce maximum range of temperatures while being channeled to the 

process area. The steam will keep on flowing to the process area. But as the temperature 

inside the process (water tank) exceeds the Set Point, the I/P converter will automatically 

control hot water flow by triggering the steam valve to close. The process involved to 

close the steam valve is made by the user and the user will enter a relative voltage, which 

a V/I circuits converts that voltage to current. Since the I/P converter has to be a pressure 

output, the input current will then convert that amount of current and the output would be 

in pressure form measured in Psi. 

 

 In a similar manner, the liquid flow sensor sends signal to the NI DAQPad – 6015 that 

the cold water needed to minimize the temperature.  Because of such a high temperature, 

the cold water will flow as indicated in Figure 5.3.  

Therefore, to fulfill this constraint, temperature efficiency needs to be control and avoid 

over temperature to the system. This will only achieve if the harmonizing of feedbacks of 

the sensors works satisfactorily.   
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Chapter 6 
 

 Test and Result. 
 

 
6.1 Overview 
This chapter simply supplies the test and result of the control system. It shows the signal 

generated by the LABVIEW software that is to be used for controlling the output 

pressure. 

Acquiring  input from the Temperature Detector and Flow sensor  are very essential  

input that acts as a feedback to the controller, 

 

 

6.2 Signal Generation [Analog Output] and Conversion  
Controlling the output voltage from the controller was then analyzed and found to be 

supporting an effect in this control system. Conversion of output voltage by the V/I 

Converter circuit resulting in current as the input to the I/P Converter that has been 

mentioned before. Given are the generated signals and the values of it corresponding 

current through conversion. 

 

1.] Starting from 0V output I =  4.071mA[I/P minimum Input] 

 
Figure 6.0: OV output 
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2.] 1V output I = 5.288mA[I/P Input] 

 
Figure 6.1: 1V output 

 

3.] 2V output I =6.513mA [I/P Input] 

 
Figure 6.2: 2V output 
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4.] 3V output I = 7.735mA[I/P Input] 

 
Figure 6.3: 3V output 

 

5.] 4V output I = 8.960mA[I/P Input] 

 
Figure 6.4: 4V output 
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6.] 5V output I = 10.193mA[I/P Input] 

 
Figure 6.5: 5V output 

 

7.] 6V output I = 11.426mA[I/P Input] 

 
Figure 6.6: 6V output 
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8.] 7V output I = 12.666mA[I/P Input] 

 
Figure 6.7: 7V output 

 

9.] 8V output I = 13.912mA[I/P Input] 

 
Figure 6.8: 8V output 
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10.] 9V output I = 15.216mA[I/P Input] 

 
Figure 6.9: 9V output 

 

11.] 10V output [maximum] I = 16.480[I/P maximum Input] 

 
Figure 6.10: 10V output 

The output current will then control the steam valve for opening and closing with 

ultimate support of I/P converter (Current to pressure converter). 
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6.3   Signal Acquirement [Analog Input].  
 

The input temperature that the controller gets is not given in degrees Celsius but in 

voltage signal form. The conversion factor is 0.1V/oC. A correspondence temperature 

value can be attained from constructing a graph that shows the relationship between 

voltage and Temperature. 

 
Table 6.1: Temperature correspondance table 

V oC V oC V oC V oC 

0.1 1 2.6 26 5.1 51 7.6 76 

0.2 2 2.7 27 5.2 52 7.7 77 

0.3 3 2.8 28 5.3 53 7.8 78 

0.4 4 2.9 29 5.4 54 7.9 79 

0.5 5 3.0 30 5.5 55 8.0 80 

0.6 6 3.1 31 5.6 56 8.1 81 

0.7 7 3.2 32 5.7 57 8.2 82 

0.8 8 3.3 33 5.8 58 8.3 83 

0.9 9 3.4 34 5.9 59 8.4 84 

1.0 10 3.5 35 6.0 60 8.5 85 

1.1 11 3.6 36 6.1 61 8.6 86 

1.2 12 3.7 37 6.2 62 8.7 87 

1.3 13 3.8 38 6.3 63 8.8 88 

1.4 14 3.9 39 6.4 64 8.9 89 

1.5 15 4.0 40 6.5 65 9.0 90 

1.6 16 4.1 41 6.6 66 9.1 91 

1.7 17 4.2 42 6.7 67 9.2 92 

1.8 18 4.3 43 6.8 68 9.3 93 

1.9 19 4.4 44 6.9 69 9.4 94 

2.0 20 4.5 45 7.0 70 9.5 95 
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2.1 21 4.6 46 7.1 71 9.6 96 

2.2 22 4.7 47 7.2 72 9.7 97 

2.3 23 4.8 48 7.3 73 9.8 98 

2.4 24 4.9 49 7.4 74 9.9 99 

2.5 25 5.0 50 7.5 75 10 100 

 

Using the values available in this table, a graph can then be obtained. This graph can be 

used to check the existing temperature value. 

When execution takes place, we can always find the temperature by referring to the 

correspondence table or graph. 

 

 
Figure 6.11: Temperature correspondence graph 
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6.4 Change of Software Control    
At first we were constructing MATLAB codes to run the controlling of the system, but 

due to complexity, we change our Software control to LABVIEW that was must simpler 

and easy to configure. 

This Change of Software does not change proposed task of implementing and controlling 

the Temperature Control System via Computer Control. LABVIEW was carried out with 

pleasure and enjoyment because of its simplicity and plainness.   

 

6.5 Non-functionality Aspects 

Implementing the aspects of entering the set point value were unaccomplished, but an 

alternate method was introduced, that is the person in control of the controller get to 

choose his/her own set point individually. 

It is not entered but stays within oneself, and the person controlling may control the 

temperature using keyboard and LABVIEW quality communication. 

 

Secondly, reading the temperature or desire to know the temperature, will be done 

manually. Temperature is submitted to the controller in the form of voltage. With this 

value of feedback from the RTD sensor, the corresponding value of temperature can be 

obtained from the correspondence graph or correspondence table given above. 
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Chapter 7 

 

 Conclusion and Recommendation 
 

 
7.1   Conclusion  
Regardless of the fact that we did not fulfill part of the project, and that is using 

MATLAB program, a significant amount progress was made this semester. We were 

successful in getting the different aspects of the temperature control by successfully apply 

LabVIEW as another form of program to our system. More importantly, we were 

completely successful in getting a fully functional, not to mention well documented, 

LabVIEW interface that can be easily integrated with the National Instrument DAQPad-

6015 as a whole. LabVIEW program also has a well communication with each of the 

component that involved in the controlling of temperature. In addition to that, the 

temperature stability handles a good signal feedback when the system was tested. 

 

All hardware components that interfaced with the controller (NI DAQPad-6015) set a 

successful standard to the entire system in terms of controlling data. Whenever the user 

gets feedback from these components, there were no restrictions regarding of the 

exchanging of signals as an input or output being accessed to the NI DAQPad-6015. 

 

Also the construction of a new water tank contribute to the stability of the system but not 

only that, it also reduce noise of vibration that happened on the previous set-up. 
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7.2 Recommendation 
There are numerous data analysis in countering the system such as the Temperature 

Control System as used for the purpose of this report. Temperature control system can be 

classified in many terms but for many reality applications, the important feedback that 

needed is the right control of temperature. So when using a National Instrument as a 

controller, controlling of the temperature leads to the system stability.  

 

Some of the practice suggestion while trying to handle the constraint of any system is ; 

 

1) To ensure that feedbacks from all components such as sensors are to have the 

right functioning mode and also right connection. 

2) Ensure that the controller triggers every component that involved for a system and 

this could be best determine by the programs that would be executed. 

   (eg. MATLAB, LabVIEW etc) 

3) To maintain a set point for the system  when in operation. 
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