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1 SCOPE 

The aim of this project is to control the temperature of a metal block with the Arduino and to display 

the current values in Processing on a computer. Moreover, it is desired to set the target temperature 

from the computer. Therefore, a GUI is implemented. 

The Project consists of three main components, which are Hardware, Arduino Programming and 

Processing Programming. 

The system shall measure the temperature of the metal block and ambient air. The Arduino has a 

controller implemented which sets the heat/cool input of a Peltier element mounted to the metal 

block. This is done in a way, so the block reaches the temperature commanded by the processing GUI. 

The current and a  block temperature values and the current ambient temperature are shown in the 

GUI, moreover new temperature commands can be sent to the Arduino. 

In the following those three components are described and in the last part of the report the system as 

a whole is considered and the outcome will be discussed. 

 

2 HARDWARE 

2.1 COMPONENTS USED 
 

First, all components used in the system are listed: 

- Arduino Nano 

- Breadboard 

- L298 Bridge 

- DC Source 

- 2 LEs (red, blue) 

- 2 resistors (220  Ohms) 

- 2 temperature sensors (LM35) 



- Peltier Element 

- Metal Block 

- Wiring 

 

 

2.2 BREADBOARD LAYOUT 

 

Figure 2-1: Board Setup 

Figure 2-1 shows the current Breadboard Setup. The battery pack on the right is symbolic for a DC 

Source which is needed to power the Peltier Element. In order to switch the Peltier element the right 

way, a L298 DC motor driver is used. 

 

3 ARDUINO CODE 

The Purpose of the Code implemented on the Arduino is to attain and hold the current temperature 

value by setting the right. Moreover, it shall indicate the status of the Peltier element with the LEDs 

(Blue: cooling, red: heating). 

The Code also watches for commands via the serial port and sends as a response the current 

temperature values for the metal block and ambient temperature. 

The temperature control on the Arduino is implemented via a PI controller function with the constants 

Kp = 25 [1/K] ad Ki = 0.1 [1/K] which have proven to result in a good behavior and steady state around 

a 1 [K] zone of the target temperature. 

The code is shown below:  



 

 





 

 

4 PROCESSING 

The computer communicates with the Arduino through the serial communication. The computer is 

considered as master, sending the desired values to the Arduino. The latter one will have a control 

loop and controls the hardware.  

As can been seen on Figure 4-1 a slider controls the desired temperature. Processing will send this 

value to the Arduino and wait for a response. This response contains the temperature of the Peltier 



cell and the ambient temperature. The measured values are put into an array together with a 

timestamp. This array is then plotted into an xy-graph. The giCentre library was used for this graph. 

 

 

Figure 4-1: GUI 

 

  



4.1 CODE 
Code used in Processing: 

 

 

 



 

  



5 RÉSUMÉ 

The complete setup can be seen in figure 5-1. This project showed the flexibility of open hardware and 

software platforms. These platforms are easy to use and to implement and allow to create solutions 

to a big variety of problems. 

In this case a good functioning temperature controller was created in a few days.  

We really enjoyed this course, thanks a lot! 

 

Alexander & Christian 

 

  

Figure 5-1: Setup 


