
Colorado Teardrops EV Adventure Trailer
Boulder-based Colorado Teardrops’ new EV-specif-
ic camping trailer, The Boulder™, aims to conquer
the reduced EV range while towing, ex pecting to
re store it to pre-towing range or better. The trailer
bears a sizable subfloor battery pack, enabling the
EV itself—via a DC fast charge connection—to be
recharged from the trailer, on the open road or in
the backcountry. Strong lightweight materials keep
the trailer’s weight low, and its aerodynamic de -
sign minimizes drag—both of these boosting the
range of both the towing EV and the trailer.

Focused on ergonomics and a small footprint,
The Boulder offers a way to avoid overcrowded
campgrounds and to be able to park in the garage
back home. The trailer has an insulated hard-shell
cabin, a comfortable queen-size bed and bunk beds
for a family of four, a dining lounge with couches,
a hot shower, interior climate control, electrical
outlets and a kitchen galley out back. 

Founder Dean Wiltshire estimates the trailer
“will be used two to three times more than tradi-
tional RVs because it is so easy to take with you,
while also removing the an xiety of reaching the
next charging station,” adding that fewer than one
percent of EV owners have seen a luxury camping
experience paired with an EV. Founded in 2014,
Colorado Tear drops is a family-owned company
with a recently expanded 20,000-sq.ft facility. Ear -
ly ordering offers price and warranty incentives.

EV fires: op portunity for material suppliers
GM’s recall of the Chevrolet Bolt in 2020 involved
about 69,000 cars produced from 2017 to 2019,
recalled for potential battery fires. The fix was an
inspection of the battery and a software update
limiting battery ca pacity to 90 percent. But in

2021, two more Bolts, both of which had the
recall, have caught fire. Continued investigation by
GM and LG Chem spotted the “presence of two
rare manufacturing defects in the same cell,”
prompting another recall to replace the battery
mod ules, at some $11,000 per vehicle, nearly $800
million total. GM is not alone; Hyundai recalled
about 82,000 EVs (mostly Kona, also IONIQ and
Elec City buses) due to battery fire risks, at a cost
of some $900 million, with LG Chem taking the
majority of this hit. Ford’s Kuga plug-in hybrid also

faced issues with cells by Samsung, a recall of
33,000 cars costing Ford some $400 million.

As OEMs and governments set out bold electri-
fication targets, these high-profile re calls erode
confidence for some consumers considering the
shift to EVs. But analysis from sources such as
PINFA (the Phosphorous, Inorgan ic and Nitrogen
Flame Retardants Association) ac tually shows that
fires in EVs are less common than those in tradi-
tional combustion vehicles. But EV fires tend to be

much more severe and attract a lot more press.
One fire in 2020 blew the roof off its garage. 

A recent report by IDTechEx, “Thermal Man age -
ment for Elec tric Vehicles 2021-2031,” ad dresses
several aspects of thermal design in EVs, including
fire occurrence, detection and prevention. While a
fire might be expected after a crash or damage to
the battery, a large proportion of battery fires oc -
cur when the vehicle is parked and with no obvi-
ous trigger.—about a third. While IDTechEx says
there will always be risk of a battery fire due to
many potential causes, they see it as an opportu-
nity for thermal interface, flame-retardant and fire
protection material suppliers to make it less likely
batteries will overheat. Fire-retardant and fire pro-
tection materials can enclose a fire or prolong the
time before a fire escapes the battery pack. China
recently implemented new EV fire safety regula-
tions, requiring a five-minute warning between a
thermal event and fire or smoke exiting the battery
pack, and the EU has various draft regulations with
a similar focus. IDTechEx only expects regulations
in this field to become more stringent.

Battery pack-level solutions to date include
ceramic blankets, aerogels and fire-resistant coat-
ings, each with benefits and trade-offs among
melting temperature, thickness, weight and cost.
A portfolio of fire-retardant polymers used within
EV battery packs includes silicones, polycarbon-
ates, polyimides, polyesters and many more. The
sheer variety of applicable materials and the
growing, potentially huge, EV market represents a
major target for many players along the supply
chain for EV materials, from raw ingredient suppli-
ers to material formulators and suppliers.

Designing a more sustainable EV 
Most electric motors for electric vehicles rely on
per manent magnets made with rare earth metals.
Researchers at the University of Pittsburgh Swan -
son School of Engineering are working with Pow -
dermet Inc, a nanomaterials and advanced materi-
als research and development company in Euclid,
Ohio, to develop a rare earth mineral-free electric
engine. The project recently received $200,000 in
funding from the US Department of Energy (DOE).

The global market for EVs is expected to grow
by more than 25 percent by 2030, with some politi-
cians and manufacturers alike calling for a phase-
out of gasoline-powered vehicles by 2035, with at
least 40 percent of new vehicle sales being elec-
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tric by 2030. 
However, most electric motors for electric vehi-

cles rely on permanent magnets made with rare
earth metals, which are—as the name implies—
a limited resource. In addition to their rarity,
extracting and processing these materials has
severe environmental consequences, leaving
behind a significant amount of toxic waste. And
since China accounts for the vast majority of rare
earth production, geopolitics and price volatility
are ad ditional concerns. Designing electric motors
without rare earth metals is a crucial step, espe-
cially for sustainable supply chains. Pitt
researchers and Powder met aim to develop an
alternative, hoping to create an electric machine
that uses permanent magnets made of more abun-
dant novel magnetic materials. 

West Coast Electric Highway upgrade
The West Coast Electric Highway (WCEH) is an ex -
tensive network of charging stations every 25 to
50 miles along Interstate 5, Hwy 101 and other
major roadways from Baja Cali fornia into British

Columbia, powered by renewable energy sourced
via Re new a ble Energy Cer tif i cates. The in it iative
is a collection of projects, fund ing sources and
partners with the same vision: to enable EV drivers
to make longer trips and travel between cities.

EV Charging Solutions (EVCS), one of the larg -
est fast charging network operators on the West
Coast, has been funded by the Ore gon Department
of Transportation to up grade 44 charging stations
and add three new ones on the Oregon portion of
the original WCEH —in all, more than 100 charging
ports. Eleven “superstations” will have three DC
fast chargers and one Level 2 AC charger. Ex ist ing
CHAdeMO-only DC fast chargers will be replaced
with new DC fast chargers with both CCS-combo
and CHAdeMO DCFC capability. Existing Level 2
AC chargers will be replaced with new equipment.
New will be a 110V outlet for e-bikes and e-scoot-
ers. A CHAdeMO adaptor for Tesla will be avail-
able at all stations. EVCS subscription plans in -
clude monthly unlimited charging or a pay-as-you-
go option, with a variety of payment methods.

Battery swapping has a new lease on life 
Limited charging speed and site availability have
been major barriers to electric vehicle adoption,
and fast-charging stations are currently the most
popular way to quickly add range to vehicles.
However, these additional power demands can
stress the electrical grid, prompting reconsidera-
tion of other solutions like battery
swapping. Although this failed nearly a decade
ago, it is now being considered for urban taxi
fleets. A new report by tech-enabled research and
innovation advisory service Lux Research, “Cost
Comparison of Battery Swapping and Fast
Charging for Electric Vehicles,” analyzes and com-
pares costs for deploying battery swapping infra-
structure to support electric taxis in cities and
offers insight on how promising battery swapping
can be as a fast-charging alternative. Lux devel-
oped a model to perform a cost analysis of infra-

structure supporting an electric fleet of taxis in
two different countries, the UK and China. The
report drew several interesting conclusions:  
• Battery replacement costs are crucial for keep-
ing costs low. Faster charging minimizes  down-

time but speeds up battery degradation. Factoring
in replacements due to faster charging makes 50
kW charging the cheapest option.  
• Battery swapping is most competitive for large
fleets. In China, battery swapping is the cheapest
and fastest solution, even in small fleets of just
100 vehicles, while in Europe the costs are rough-
ly equal.
• China has cemented its position as the leader in
battery swapping deployments and will remain the
most promising region for the technology. Due to a

combination of favorable economics, local compa-
nies commercializing the technology, and favora -
ble government policies, activity in the region is a
leading indicator of adoption elsewhere. 

As battery swapping networks grow, new
opportunities for cost reduction emerge. While
fast charging stations have the benefit of a decade
of deployments and refinement, battery swapping
is still in its nascent stages, with deployments
accelerating rapidly over the past two years. ■
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