
NASA continues to seek out innovation that provides unique solutions to difficult problems. NASA iTech was created 

to not only identify breakthrough technologies that address pressing issues here on Earth, but ones that also hold 

great promise in overcoming critical space-exploration challenges. All ingenuity is welcome, whether generated by 

business, academia and government organizations, or by any others who wish to make their leading-edge products 

and processes known to NASA leadership and agency partners in the private and public sectors. 
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Ubiquitous Wireless Charging 
 

Personal transportation’s future looks less combustible and more voltaic. According to the 

International Energy Agency, by 2030 as many as 230 million electric automobiles could be 

cruising the planet’s highways and byways. To ramp up capacity and miles per charge, Stanford 

University has identified a means to travel unplugged: wireless connectivity between the vehicle 

battery and charging pad. 

 

Wireless charging pads buried just under roadway pavement could provide as much as a 10% 

battery boost while vehicles are idling in traffic or waiting at stoplights. Eventually, the charging 

pads could also convey charge even during routine travel. Plus, there would be a built-in 

advantage: a reduction in onboard 

battery size, enabling significantly 

longer range and a dramatic decrease 

in downtime charging. 

 

Stanford’s Department of Electrical 

Engineering has created a prototype 

index-card-size, wireless transmitter 

that could be integrated within a 

charging pad to take direct current 

and convert it to the alternating 

current needed to travel across air 

gaps between chargers and car chassis.  

 

Onboard vehicle batteries would need a similar-size receiver to convert alternating current back 

to direct current for charging to occur. 

 

Encouraging Adoption  

Stanford cites statistics from a study conducted by investment firm Morgan Stanley that asserts 

as much as $1 trillion will be required for utility and infrastructure upgrades to make electric 

vehicles (EVs) a widespread reality nationwide. That doesn’t include vehicle cost, or long-term 

ongoing outlays for charging and routine (albeit minor) maintenance.  

 

As much as a 10% battery boost could result from energy supplied by a 

wireless charging pad buried under roadway pavement. 



Nonetheless, according to market projections, mass electrification looks increasingly inevitable. 

Stanford believes their innovation can hasten the process and accelerate the integration of 

distributed generation and storage. 

 

Because their prototype wireless transmitters operate at higher frequencies using a different 

approach to design, the team believes manufacturing costs will be much lower. This will 

encourage adoption sooner than later.  

 

Commercial vehicles are likely the 

“beachhead market” for wireless charging, 

especially trucks, van, busses, and other 

transports running on fixed, known routes. 

Even considering the higher up-front 

capital cost of battery-power transition, the 

move to electrification makes economic 

sense, as owners assess how to reduce 

operations and maintenance costs over the 

long term.  

 

Challenges and Opportunities Stanford 

is also looking at enterprises that own the 

land where stationary chargers can be installed. Ports and municipalities appear the two best 

initial commercialization prospects. Both possess a ground EV mix which share the same 

charging system.  

 

The Port of Los Angeles/Long Beach handles 40% of all U.S. imports. Seventeen thousand 

active big rigs annually transport goods to and from the Port. There, officials have already begun 

to install a charging system. Although installation startup costs are steep – currently standing at 

$13.5 million per-electrified mile – those outlays are expected to eventually pay for themselves 

when the true overall price of internal combustion is thrown into the mix. 

 

On the East Coast, in New York City alone, 1,500 electric 

UPS trucks are expected to be in service by 2020. Five 

years later, 2,000 city-owned EVs may ply its streets, 

followed by 5,700 electric buses by 2040. All could share 

the same network of charging pads. 

 

As Stanford sees it, wireless charging is likely to work best 

when considering where electric vehicles juice up. 

Temperature and precipitation extremes produce wear and 

tear on external connectors, such as power cables. Wireless 

charging reduces or eliminates that concern. Their creation 

could be especially useful for space applications, or as a 

supporting technology for electric aircraft.  

 

Current Status 

Today, the Stanford SUPER Lab team is continuing to scale the power of their high-frequency 

wireless systems through the support of a Precourt Institute for Energy Seed Grant, and has 

partnered with Dartmouth College’s Power Magnetics Lab to combine groundbreaking coils and 

power electronics.  
 

More information available: 2018 NASA iTech Cycle II Energy presentation and NASA iTech. 

Dedicated lanes could be established for 

wireless charging of electric cars slowed by 

traffic squares congestion or halted at 

stoplights. Red-bordered black indicate sites 

where charging pads could potentially be 

placed below the pavement surface. 

Where wireless charging may first be introduced. 

https://www.youtube.com/watch?v=5J4ujYLPO24
https://www.nasaitech.com/

