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As a symbol of automobile electrification, there are more and 

more motor-driven parts used in modern vehicles. For example, in 

the HVAC system, the A/C blower and cooling fan are mostly 

motor-driven parts. One of the cores is the motor itself, among 

them, the brushless motors have become increasingly popular in 

automobile HVAC systems due to their efficiency, reliability, and 

performance advantages. 

 



Due to the following advantages, the brushless motors perform 

better than brushed motors in many applications: 

 Higher operating efficiency 

Brushless motors do not require brushes and commutators. 

Therefore, from a technical structure perspective, brushless motors 

have more efficient operating efficiency than brushed motors, 

which can reduce the energy consumption of vehicles and 

improve fuel efficiency. 

 

 Longer lifespan 

 Compared to brushed motors, brushless motors have fewer 

mechanical parts, experience less wear, thus they last longer, 

resulting in lower maintenance and replacement costs over time. 

 Smaller size and lighter weight 

Brushless motors are typically more compact and lighter than 

brushed motors, making them ideal for automotive designs where 



space and weight are critical factors. 

 Higher control accuracy 

Brushless motors offer precise speed control and can operate 

at variable speeds, resulting in more efficient and responsive 

HVAC performance. This can improve cabin comfort and 

temperature control. 

 Reduce noise and vibration 

Because brushless motors run more smoothly and have less 

friction, they produce less noise and vibration, contributing to a 

quieter, more comfortable ride. 

 Higher environmental benefits 

Increased efficiency and reduced energy consumption translate 

into lower emissions, making brushless motors a more 

environmentally friendly choice for automotive HVAC systems. 

 



Of course, when deciding whether to adopt a brushless motor 

solution, automakers often need to consider other characteristics 

of brushless motors, some of which are challenging: 

 Higher initial cost:  

Brushless motors are generally more expensive to manufacture 

than brushed motors, which can increase the initial overall cost of 

a vehicle’s HVAC system. 

 

 Complex controling:  

Brushless motors require complex electronic control 

subsystem, including control module and sensors, which can 

increase HVAC system complexity and potential failures. 

 Compatibility issues:  

Retrofitting brushless motors into existing automotive HVAC 

systems designed for brushed motors can be challenging due to 

differences in size, mounting, and electrical requirements. 

 Sensitivity to environments:  



Brushless motors may be more sensitive to extreme 

temperatures and humidity levels, requiring additional protective 

measures or cooling systems to maintain optimal performance 

and reliability. 

 Power requirements:  

Brushless motors require specific voltage and current levels, 

often requiring additional power electronics or inverters, which can 

add complexity and cost to the whole HVAC system. 

 Maintenance and repair difficulties:  

While brushless motors generally require less maintenance 

than brushed motors, repairing or replacing a faulty brushless 

motor can be more complex, requiring specialized tools and 

expertise. 

 

 



In summary, while brushless motors offer some advantages for 

automotive HVAC applications, such as improved efficiency, 

reliability, and performance, they also bring challenges related to 

cost, complexity, compatibility, and maintenance. Automakers 

must carefully evaluate these factors when deciding whether to 

adopt brushless motor technology in their HVAC systems, 

balancing potential benefits with associated disadvantages to 

ensure optimal performance, reliability, and customer satisfaction. 
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