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This year has been a time of uncertainty for everybody and 
with the coronavirus continuing to spread, Southwest 
Toyota is looking to create a method of sterilization that will 
provide safety to its customers. Our team has developed a 
clean and consumer-safe way that involves no chemicals to 
sanitize a vehicle’s high touch surfaces. 

This unique solution 
● easily integrates with the cars current design and OBD-II 

failure check system.
● uses Ultraviolet  Light for cleaning.
● Will clean contagions like bacteria, viruses, and mold 

from the HVAC case.
● Optimized for low power consumption and battery saving 

technology.

Electrical Schematic
HVAC Design Prototype

Our team used a 4” PVC pipe to replicate the HVAC duct 
inside a Toyota Tacoma. We installed two 12V UVC bulbs, 
with a wavelength of 254nm, inside the ducts. These bulbs 
were chosen so that the bulbs can run off the car’s battery. 
They also emit the best wavelength  to effectively eliminate 
viral particles. The bulbs are located  right behind the 
HVAC case. This location was chosen because most of the 
mold build up inside the HVAC is at the case, and by 
placing the bulbs right behind it, they can effectively reduce 
mold build up while eliminating viral particles travelling 
through the air.

1. Off
Draws 200 milliamps of power for x minutes unless cleaning has initiated 
which is 16 minutes
Microcontroller draws 250 milliamps.
UVC draws 900 milliamps when turned on.
Group 25 Tacoma battery is ~50 Ah rating.
80% of 50Ah is 40 Ah for a still healthy lead-acid battery.
10 Ah can clean a car 2 times while off. (5 times before the car won’t start)
2. Standby
Draws 200 milliamps of power for x minutes unless cleaning has initiated 
which is 16 minutes
Microcontroller draws 250 milliamps.
UVC draws 900 milliamps when turned on.
Group 25 Tacoma battery is ~50 Ah rating.
80% of 50Ah is 40 Ah for a still healthy lead-acid battery.
10 Ah can clean a car 2 times while off. (5 times before the car won’t start)
3. Cleaning
12 volt input.
Microcontroller draws 250 milliamps.
UVC draws 900 milliamps when turned on.

Our team’s plan is to use the key’s various 
ignition key positions to activate UV-C light 
bulbs in different sections of the vehicle.
A button on the dashboard will be used to turn 
on the lights in the HVAC system.
A photoelectric sensor is used to detect if the 
UVC lamps are operational or need to be 
replaced
Interior UV-C light will only receive power if 
the key ignition is in the off position.
An opto-coupler will isolate the high frequency 
lights from rest of the car’s delicate circuitry 
The Raspberry Pi 3 will be placed into low 
power mode to save battery and reduce 
parasitic draw.

● The mechanical requirements called for a UV-C bulb that could administer a high 
UV dosage, while also being cost efficient. This meant that the UVC bulb preferably 
had to have a high UV intensity, was longer in length, and had a lower cost. 

● We also wanted to choose a UVC bulb that emits UV light at  wavelength of 254 nm 
because studies have shown that this wavelength is the peak in terms of germicidal 
effectiveness.

● The bulb we decided on was the 254 nm wavelength, 15 cm UVC bulbs from Rexim. 
These bulbs provided adequate performance, while allowing us to stay within our 
budget.

● One Rexim  15 cm UVC bulb provides a UV dosage of 48.6 μWs/cm2 per cycle when 
the air conditioning is at maximum flow rate. To increase UV dosage, multiple 
cycles are needed.


