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A Senior Design Project: Heating and Cooling System for Car’s Interior 
 

Abstract 

This paper describes the design and implementation of a senior project involving a car heating 

and cooling system. During the summer and winter times, for cars parked outside, the interior 

temperature can become very high or very low causing discomfort for the driver and passengers. 

Therefore a device is needed to keep the vehicle interior at comfortable temperatures while 

standing on the parking lot or on the driveway. 

The goal of this project was to build a light weight compact car heater and cooler. The car 

heating and cooling system allows car users to maintain a reasonable temperature while sitting at 

home or in a parking lot. The designed system can fit in a back window. The system runs using a 

12V DC power source powered through a solar panel that is mounted on the back window of the 

vehicle. This location was chosen because the exposure to light is greater in the rear and allows 

the solar panel to recharge faster and more efficiently. All components used in this system are 

rated 12VDC, with the exception of the microcontroller; an additional 5V DC regulator is used to 

power the Arduino microcontroller. Using a thermistor, the microcontroller tracks the 

temperature inside a vehicle. When a high temperature (i.e. temp > 70°F) condition is detected 

by the thermistor, the microcontroller l enable s a power relay to apply power to both the fan and 

the cooling element, based on a peltier and heat sink. This process continues until the 

temperature is within the specified range (i.e. 66°F ~ 70°F) or until user disables the system. 

In the same manner, when a low temperature (i.e. temp < 66°F) is detected by the 

microcontroller through the thermistor, a power relay is enabled to apply power to both the fan 

and the heating element, also based on a peltier and heat sink. This process continues until the 

temperature is within the specified range (i.e. 66°F ~ 70°F) or until user disables the system. As 

an additional feature, an air freshener pump is also included in the system that can be activated at 

30 minute intervals and will continue until user disables the system. All features and temperature 

measurements are tracked and displayed on the LCD which is connected to the Arduino 

microcontroller. The paper covers the details of the design of hardware and software components 

of the system. 

I. DeVry University’s Senior Project Capstone Course Sequence 

 

DeVry University’s Electronics Engineering Technology program senior project is a four session 

course sequence in which students synthesize knowledge and skills learned in the previous  

courses. In the first course (ECET-390 Product Development), students research, plan and 

develop a project proposal. In the next three courses (ECET-492/493/494), Senior Project 

Laboratory) students implement the project plan by building and testing a prototype. A typical 

project involves a solution to a software/hardware based engineering problem. The process of 
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developing and implementing a solution to the problem offers a learning opportunity for students 

to gain new insights and competencies as a result of “constructivist” and “deep learning” 

teaching/learning approaches. 

 

II. Project Background 

During the summer and winter seasons, for cars parked outside the cabin temperature can 

become be too high or too low thus making it difficult for drivers to sit comfortably in the cars to 

operate them. This paper presents a solution to this problem. The designed project keeps the 

interior of a car at a comfortable temperature while the car is parked in parking lot or on the 

driveway. 

III. What is presently available in the Market? 

Similar devices are available in the market but have following limitations: 

 Solar cooler powered fans and battery powered heaters have drawbacks. 

o Small and inefficient, can’t cool/heat entire car 

o Do not have temperature sensors 

 Devices that use the vehicle’s battery are not recommended as the battery can die if the 

device is left on for a long time. 

o Devices that use batteries are expensive to maintain. 

o Fans will only blow around the hot air inside the vehicle.  

IV. Project Objective 

The objective of this project is to design and implement an effective and inexpensive system to 

safely heat up or cool down the interior of a compact car when it is parked in parking lot or on a 

driveway. The designed system will be compact and easy to install with a self-sufficient power 

supply from a solar panel.  

 

V. Project Solution 

The characteristics and advantages of the designed project are as follows:: 

• Equipment will be able to heat/cool an entire compact size car 

• The size of the product will fit on to the back window 

• Automatic control  
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• Available in different colors 

• Option for air freshener 

• Small and powerful device 

• Affordable for every income level 

• Self-sufficient power supply, using the sun’s energy as shown in figure 1. 

• Environmentally friendly device 

  

Figure 1: Block Diagram of the Cooling and Heating System 

 

 

VI.  System Description 

Figure 1 illustrates the block diagram of the system.
1-11

 The designed system can maintain a 

constant temperature inside a vehicle regardless of what the outside temperature is. 

The entire system runs using 12VDC that is provided through a solar panel mounted on the back 

window of the vehicle. This location was chosen because the exposure to light is greater in the 

rear and will allow the solar panel to recharge faster and more efficiently. 
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All components used in this system are rated 12VDC. Using a thermistor, a microcontroller  

tracks the temperature inside a vehicle. When a high temperature (temp > 70°F) condition is 

detected by the thermistor, the microcontroller enables RY1 and RY2 power relays to apply 

power to both the fan and the cooling element (peltier). This process continues until the 

temperature reaches within the specified range of 66°F ~ 70°F or until user disables the system. 

In the same manner, when a low temperature (temp < 66°F) is detected by the microcontroller 

through the thermistor, RY3 and RY4 power relays are enabled to apply power to both the fan 

and the heating element (peltier). This process will continue until the temperature is within the 

specified range of 66°F ~ 70°F or until user disables the system. 

In order to set desirable the lowest and highest temperature, there are three buttons, select, 

increase and decrease, as a human interface option. By pressing select button, users can set the 

highest temperature by using the increasing and decreasing buttons, then the lowest temperature 

in the same way.  

As an optional feature, an air freshener pump could be added to the system that will be activated 

through RY5 at 1 hour intervals and will continue until user disables the system. 

All features and temperature readings are tracked and displayed on the LCD display of the 

systems (Figure 2). 

 

 

 
Figure 2: LCD Display of System 

H I G H  S E T  P O I N T : 8 6 ° F

L O W S E T P O I N T : 6 5 ° F

T E M P E R A T U R E : 7 6 . 0 0 ° F

H I G H  S E T  P O I N T : 8 6 ° F

L O W S E T P O I N T : 6 5 ° F

T E M P E R A T U R E : 7 6 . 0 0 ° F

H E A T I N G

H I G H  S E T  P O I N T : 8 6 ° F

L O W S E T P O I N T : 6 5 ° F

T E M P E R A T U R E : 7 6 . 0 0 ° F

C O O L I N G
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Figure 3 illustrates the details of circuit schematic with two separate cooling and heating 

elements, each with a peltier, fan and two relays. It also shows the Arduino Leonardo 

Microcontroller which controls and signals the appropriate elements to turn on turns on, it also 

sends information to be displayed on the LCD display, based on the measurements it receives 

from the temperature sensor. 

 

 

 

 

Figure 3. Circuit diagram for cooling and heating elements 

 

 

VII. Project Schedule 

In order to successfully implement the project in a timely manner various project tasks were 

assigned to the team members. Table 1 lists all the tasks, time allocations, and persons 

responsible for completing them. Figure 4 shows the project Gantt chart. 

VIII. Resources 

Table 2 lists all components 
1-11

 and their bill of materials. 
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Table 1: Task Allocation 

 

  

 

 

Project Task
Individual (s)

Responsible
Time Allocation Slack Time

Project Approval CA, EF, VR 3 Weeks None

System Research EF 2 Weeks 3 Days

Component Research VR 2 Weeks 3 Days

Component Acquisition VR 3 Weeks 1 Week

Software Development CA / EF 3 Weeks 1 Week

Hardware Design VR / EF 2 Weeks 3 days

Software / HardwareInterface VR / CA 3 Weeks 4 days

System Final Design Developmet VR / EF 2 Weeks 4 Days

System Installation CA 2 Weeks 1 Week

System Test CA 3 Weeks None

Project Final Report EF 1 Week 3 Days

Oral Presentation CA, EF, VR 1 Week None

CA = Chrstopher Aldridge

EF = Everardo Frias

VR = Victor Ramirez
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Figure 4: Project Gantt Chart 
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Table 2: Cooling Heating system Bill-of-Materials  
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IX. Test Plan 

The test plan is illustrated in Table 3. Regular testing of software and hardware successful 

implementation of project prototype 

Table 3: Testing Plan 

STAGE PLAN 

Stage 1: Prototype 

 

– Research and purchase components that 

meet power consumption criteria as well as 

temperature operation range 

Stage 2: Hardware and Software interface 

 

– Program Arduino to control LCD to 

display information 

– Program Arduino to read thermistor and 

display value on LCD 

– Program Arduino to turn on specific 

relays based on thermistor reading 

– Program Trinket to control pump 

Stage 3: System updates 

 

– Latest design has 5 relays. One for each 

individual element (Original design had 3 

relays). 

– Latest design has ON/OFF switch for each 

microcontroller as well as a reset button 

– Latest design has two microcontrollers, 

Arduino to control heating and cooling 

element, and Trinket to control air freshener 

pump 

Stage 4: System Test 

 

– Debug prototype 

– Connect all component to prototype an 

test unit as a whole 

– Simulate temperature change by blowing 

hot air to thermistor or placing an ice cube 

next to thermistor 

– Ensure that current power source is 

adequate to sustain entire system 

Stage 5: Final Design Construction 

 

– Purchase additional hardware / project 

boxes to enclose all components 

Stage 6: Final Design Test 

 

– Mount Final design into a compact car 

and let run while monitoring temperature 

and design functionality 
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X. Problems Encountered 

There were some expected and some unexpected problems encountered throughout the 

development of prototype. Scheduling for meeting times outside of class was the greatest 

problem, since the group members had different schedules due to work or other school 

responsibilities.  

Some of the technical problems are listed as follows: 

 Installation of solar panel in the car 

Problem: If the installation is in the back window panel, the window could deflect the sun 

light leaving the solar pane without any source of energy. 

Solution: The solution is to look at what type of light or radiation the solar panel acquires 

the energy from; if most cars deflect the sun light, we need to get solar panel that gets 

energy from other type of light.  

 

 Switching the Peltier modules (cooling to heating and vice versa) 

Problem: The Peltier modules should change poles in order to cool or to heat up. 

Solution: The Solution would be having an extra relay that is connected with switched 

poles, and with the microcontroller decide which relay is active.  

 

 Microcontroller programing 

Problem: Introduction to a new programming language is always a challenge, figuring 

out the logic and its syntax. 

Solution: A solution would be to get a book about the microcontroller and get familiar 

with it so that the code can be more efficient.  

 

 Power Consumption 

Problem: The peltier modules will take the most energy out of the Lithium battery pack. 

Then test the prototype for power consumption to see the rate of consumption.  

Solution:Find a solar panel that would provide the enough energy to charge at a higher 

rate than the consumption. 

 

XI. Conclusion 

This paper described the design and successful implementation of a senior project “Heating and 

Cooling System for car’s interior.” The designed device can control the temperature of a car’s 

interior when the car is not on or running its heater or AC. The device runs on energy generated 

from a solar panel mounted on the vehicle, making it self-sufficient and environmentally 

friendly. The application of the system is to maintain temperatures within a predetermined range 
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inside the car for drivers to get inside a comfortable car. Moreover, the project allowed for an 

educational experience in which the team members incorporated concepts learned in their 

corresponding programs of EET and CET. The team members integrated concepts learned in 

electronic and programming courses to program a microcontroller and assemble the circuitry of 

the device.   

 

 

 

References 

1. "Categories." SparkFun Electronics. N.p., n.d. Web. 16 Aug. 2013. 

2. "DigiKey Electronics - Electronic Components Distributor." DigiKey Electronics - Electronic Components 

Distributor. N.p., n.d. Web. 16 Aug. 2013. 

3. "EBay." Electronics, Cars, Fashion, Collectibles, Coupons and More Online Shopping. N.p., n.d. Web. 16 Aug. 

2013. 

4. "Featured Products." California Sacramento CO2 Laser Engraving Cutting Machine & Parts. Purchase or 

Rental. Electronics Supplier in Northern California for PID Temperature Controller, brushless Dc Water 

Pump, laser Controller, laser Power Supply. N.p., n.d. Web. 16 Aug. 2013. 

5. "Home Improvement Made Easy with New Lower Prices | Improve & Repair." Home Improvement Made Easy 

with New Lower Prices | Improve & Repair. N.p., n.d. Web. 16 Aug. 2013. 

6. "Jameco Electronics." - Electronic Components Distributor. N.p., n.d. Web. 16 Aug. 2013. 

7. "MCM Electronics: Home and Pro Audio/Video, Security and Test Equipment." MCM Electronics: Home and 

Pro Audio/Video, Security and Test Equipment. N.p., n.d. Web. 16 Aug. 2013. 

8. "McMaster-Carr." McMaster-Carr. N.p., n.d. Web. 16 Aug. 2013. 

9. "Mouser Electronics - Electronic Components Distributor." Mouser Electronics - Electronic Components 

Distributor. N.p., n.d. Web. 16 Aug. 2013. 

10. "Newark | US - Electronic Components Distributor | Electronic Parts Distributor." Newark | US - Electronic 

Components Distributor | Electronic Parts Distributor. N.p., n.d. Web. 16 Aug. 2013. 

11. Wikipedia. Wikimedia Foundation, n.d. Web. 16 Aug. 2013. 

 

P
age 24.102.12


