DAVE ATKINSON
Cycling journalist

Dave is the editor of the website ebiketips
(ebiketips.road.cc) and has tested lots of
e-bikes and e-bike kits.

-bike sales in the UK are
booming, to such an extent
that many models can be
hard to find right now. And
the UK is a late adopter: on
the continent, e-bike sales
have been growing at an
accelerating rate for many years. Today
in the Netherlands one bike in every
three sold is an e-bike, and assisted
bicycles make up more than half the
total bike market in terms of value.
Electric bikes have many advantages.
They can increase the range you can
cycle or make a long daily commute less
arduous. They can allow you to keep up
with fitter friends or family members on
group rides. If you only do the climbs for
the fun of the downhills, they can make
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yes, it's cheating. If you're chasing KOMs
on Strava and pretending you did it all
under your own steam, then yes, that’s
cheating. But you can’t cheat at going to
work or the shops. And you can’t cheat at
having fun! And as anyone that’s spent
any time on e-bikes will tell you, there'’s a
lot of fun to be had.

WHAT IS AN E-BIKE?

Most of the e-bikes you'll find for sale

in the UK are EU-legal pedelecs. The UK
actually has its own e-bike law but has
mostly fallen into line with the EU over the
past decade. The EN15194 regulations for
pedelec bicycles are pretty dense but the
main headlines are that, to be legal, an
e-bike must:

« have a motor with a continuously rated
power of 250W or less;

» be assisted only when the rider is
turning the pedals; and

» have a maximum assisted speed of
25km/h (15.5mph).

ze Dymond

Any bike that meets these criteria is
regarded as a pedal bicycle in the eyes of
the law and enjoys the same privileges.
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THERE’S NO UK LAW FOR
S-PEDELECS: ANYTHING
MORE POWERFUL THAN A
STANDARD EU PEDELEC IS
CLASSED AS A MOPED

”

You can ride an e-bike anywhere you'd
ride a normal bike: on the road, on a

cycle path or shared-use path, or on a
bridleway or byway. You don't need to be
taxed or insured, wear any specific safety
equipment, or have any formal training.
However, the UK differs from the EU in that
you need to be 14 years of age to legally
ride an e-bike.

The EU also has two other standards:
Lle-A (not exceeding 1,000kW or 25 km/h)
and Lle-B (not Lle-A, and up to 4kW and
45km/h), which allow for more powerful
motors and faster speeds. In reality they're
not much used, and the faster and more
powerful e-bikes you can buy tend to be
Speed Pedelecs, or S-Pedelecs. There’s
no specific EU-wide legislation for these
bikes, but mostly they limit motor power
to 350W (500W in some countries) and
a top speed of 45km/h (28mph). Other
requirements vary: the bikes need to be
licensed in many countries and display
a licence plate, and often are required to
have mirrors and a brake light. Usually the
rider needs to wear a certified helmet as
well.

In the UK there is no law governing
S-Pedelecs: anything more powerful
than a standard EU pedelec is classed
as a moped. That means you'll need a
V5 certificate, a number plate, a VED
certificate (e-bikes are zero-rated, of
coursel), insurance, an MOT, training,
and a motorbike helmet in order to ride
one legally. As it's classed as a moped, an
S-pedelec is also restricted to the road and
byways; you can't ride one on cycle paths
or bridleways.

E-BIKE MOTORS

Motors for e-bikes fall broadly into
two categories. There are hub motors,
which form the hub of either the front
or rear wheel and drive it directly. And
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there are mid-motors, which replace the
bottom bracket of the bike and drive the
transmission. There are advantages and
disadvantages to both approaches.

Hub motors are generally cheaper,
because they're less complicated, and
they're easier to retrofit to existing designs
of bike, so you're more likely to see them
at the lower end of the market. Mid motors
start to appear at about the £1,500 mark.
Front hub motors are the cheapest to
produce and dominate the very bottom
of the market; having the motor weight
in the front wheel affects the handling
more, though, and can lead to problems
with grip and understeer, especially when
climbing.

Hub motors can be direct drive (the
outer shell of the hub is part of the motor)
but more often these days are geared,
with a set of reduction gears between the
motor and the outer hub shell. This means
the motor can run at a higher speed,
which tends to improve efficiency and
also means the motor size can be reduced.

Mid motors allow you to use the gearing

of the bike to keep the motor at a more
optimal speed, and they generally use a
torque sensor to apply power proportional
to the effort youre putting in; most hub
motor systems use a more simple cadence
sensor that simply checks for the pedals
being turned. For both these reasons, mid
motors are usually more efficient. Having
the extra weight low down in the middle
of the frame is also better for the handling
of the bike.

You'll often see the torque of a motor
stated in Newton Metres (Nm). Higher
means more powerful, but measurements
between different brands and different
types of motor don't always marry up
in terms of the way they feel in use. In
general, mid motors feel more powerful
where it counts most: from a standstill and
on steeper climbs.

BATTERIES

The battery of an e-bike can either be
externally mounted — normally on the
down tube, behind the seat tube, or in the
rear rack — or it can be internal, usually in
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the down tube. Some conversion kits use
a bag, often mounted to the handlebar. As
with motors, the lower and more central
the battery, the less it will affect the bike’s
handling.

You might see an e-bike’s battery
capacity written in either Amp-Hours (Ah)
or Watt-Hours (Wh). Watt-Hours is simply
the Amp-Hour capacity multiplied by the
voltage of the system, so a 36V motor
system with an 11Ah battery would have
a 396Wh capacity. Watt-Hours is a more
useful figure because it's comparable
across all motor systems. Battery capacity
varies enormously: lightweight conversion
kits can have a capacity of less than
200Wh, while an e-cargo bike with a dual-
battery system might be five times that.

The range of an e-bike is affected
by a huge range of factors. The size of
the battery is an important one, but the
motor type, the assistance mode, the rider
weight, the hilliness of the ride, and even
the ambient temperature will all have a
big effect on how far you can go on one
charge. If you're a normal-sized rider,
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using your e-bike in a mid-power mode on
rolling terrain, you can probably expect to
use maybe 8-10Wh per kilometre ridden.
So a 500Wh battery would give you a
50-60km range. If youre a bigger rider
using higher power settings and scaling
some big hills, you might only get half
that. And if you're light and riding on the
flat, in a low assistance mode, on a warm
day, you might double it.

WHAT TO CONSIDER

If you're looking at buying an e-bike, then
there are plenty to choose from. Which
one is right for you will depend on a
number of factors. Visit cyclinguk.org/
e-bikes for advice. Also consider...

Weight: Generally, the weight of an

e-bike isn't an issue when you're riding it

as the help from the motor far outweighs

the effect of the weight it adds. But if you
regularly have to lift your bike — up some
steps to your house, for example, or into

the car for a mixed commute - then make
sure that you can easily lift whatever you | 2
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LEADING THE
CHARGE

A run down of some of

Dave’s faves.

TERN GSD FROM £4,499
The most practical bike you'll ever
own? The GSD is no longer than
a standard bike but can carry two
kids, all your shopping, or a full-
grown friend on its rear rack. It
partly folds and can even stand on
its end, so it fits into tight spaces.
ternbicycles.com

RIBBLE CGR AL E FROM £2,399
Using Mahle’s ebikemotion X35
motor system, the CGRALeis a

great option if you're looking for a

bit of extra help on longer road and

gravel rides. It's reasonably light,
and the handling is spot-on for
mixed terrain use.
ribblecycles.co.uk

SPECIALIZED TURBO LEVO SL
COMP CARBON £6,750
Specialized has worked with motor
giant Mahle to develop its SL1.1
motor, a lighter, less powerful mid
drive that gives a more ‘acoustic’
feel to e-biking. The Turbo Levo SL
is well suited to all-day trail rides
with otherwise tiring climbs.
specialized.com
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pick. A city e-bike can weigh 25-30kg and
they're bulky things to move. Lightweight
e-bikes have smaller batteries and less
powerful motors but can be 10kg lighter.

Range: The range you need will depend
on what you plan to do: make sure you
get a bike with a big enough battery

to cover your normal riding. If you're
commuting a few miles to work every day
then you'll probably only need to charge
your bike once a week. If you have a long
or especially hilly commute then it's often
a good idea to keep a spare charger at
the office in case you forget to top up

the battery at home. The same applies

for long leisure rides: there’s no harm
slinging the charger in a pannier, and
most cafes won't mind you charging it

up while you have your lunch. It's a good
idea to charge the battery indoors if you
can, as charging a cold battery (below
5°C) can permanently damage it.

Maintenance: An e-bike needs regular
maintenance for the bits that wear out

66

CHARGE THE BATTERY
INDOORS IF YOU CAN,

AS CHARGING A COLD
BATTERY (BELOW 5°C) CAN
PERMANENTLY DAMAGE IT

”
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at the front on climbs.

e TR for long, hilly rides

— transmission, brakes, bearings, tyres

— just like a normal bike. On top of that,
it's a good idea to get the motor regularly
checked. If your bike develops a fault then
higher-end systems usually have plug-in
diagnostics like your car, so you'll need

to head to an approved service centre.

On cheaper systems it's often more a case
of trial and error. As ever with electrics,
water is your enemy. Don't store an e-bike
out of doors, and if you're caught in heavy
rain it’s a good idea to keep the bike
somewhere warm to dry out if you can.

E-BIKE TYPES

If you can think of a type of bike, then
there’s probably an e-bike version
available, with the possible exception of a
BMX. Let’s look quickly at the main types
of e-bike.

City/trekking bikes: The biggest market
for e-bikes by far. City and trekking e-bikes
come in many shapes and sizes, and at

all price points. Step-through frames are
increasingly common because they're

so much easier to mount and dismount
around town. Hub gears and belt drives
offer very low maintenance. Look for
integrated lighting powered by the motor’s
battery, good luggage capacity, a decent
kickstand, and the option to fit a wheel
lock (nurse’s lock) to make it easier to nip
into the shops.

Folding bikes: Folding e-bikes have to
balance two mutually exclusive goals:

to be powerful enough to offer useful
assistance but small and light enough to be

rides, e-bike riders are
likely to find themselves

Tip: take a spare battery

POWER UP! | FEATURE

RAD POWER BIKES
RADRUNNER 1 €1,199
A cross between a cargo bike
and a city singlespeed, the
RadRunner 1is a practical urban
e-bike for flatter areas.
radpowerbikes.eu

MIRIDER £1,395
Easy to ride about town, it folds
small for mixed-mode transport.
A sub-18kg weight aids portability
but the small battery limits range;
it’s best for short hops.
mirider.co.uk
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CYTRONEX C1
CONVERSION SYSTEM £995
A high-quality front-hub motor
system that’s assembled in the
UK and can be retrofitted to most
bikes. The controller is a single
button on the handlebar.
cytronex.com

CUBE KATHMANDU
FROM £2,499
Available in lots of builds, the
Kathmandu is a well-specced
do-it-all bike for everything from
city shopping to multi-day tours.
cube.eu
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portable. Batteries tend to be smaller and
power reduced. Check you'll be able to
handle the weight of the bike for carrying,
and check if the battery is demountable
to make the bike easier to handle when
folded.

Mountain bikes: Electric mountain bikes
generally use mid motors because weight
in either wheel unbalances the bike and
increases the likelihood of punctures and
bent rims. Full suspension on an ‘acoustic’
mountain bike can mean climbing
performance is compromised, but that’s
not really an issue with a 250W motor on
hand, so the longer the suspension travel
the better!

This photo: VanMoof
X3. With the battery
hidden in the frame,
modern e-bikes

can look much like
conventional bikes

Road bikes: Many e-road bikes (though
not all) use lighter, lower-power motor
systems with smaller batteries. The
integration of a motor system into an
e-road bike can be so inconspicuous that
it takes a keen eye to notice. The lightest
builds can be 11kg or less, with the motor
system accounting for about 3.5kg of
that.

Recumbents/trikes: Any type of
recumbent can have assistance added,
but trikes work especially well, as the
extra weight isn't really an issue and can
actually help with stability. Some e-trikes
have batteries up to 4,000Wh and a
range of over 600km! ®

Less taxing?

Cycling UK wants e-bikes to be subsidised like other electric vehicles. Roger Geffen explains why

The Office for Zero
Emissions Vehicles
(OZEV) has provided
subsidies for electric
cars, taxis, motorbikes,
vans, lorries... every
type of vehicle except
e-bikes. This makes
no sense, given that
e-bike grants save
twice as much CO,
per pound spent
compared with
electric car grants

- and that’s without
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considering the other
benefits of cycling.

At present, subsidies
for e-bike purchases
(other than e-cargo
bikes for businesses)
are only available
through the Cycle to
Work scheme. This
requires you to be
employed, earning
above the minimum
wage, and working
for an employer that
provides access to the

scheme. So it excludes
those who are retired
or unemployed,
including those

who are unable

to work due to

mental or physical
health conditions or
disabilities. These
groups are among
those who could most
benefit from taking

up cycling using an
e-bike, yet they're

also the least likely to

be able to afford one
without support.
Cycling UK is calling
for a straightforward
purchase subsidy for
e-bikes, plus a more
generous package of
support for those who
need it most, such as
patients referred to
take up cycling by their
GPs, or beneficiaries
of projects such as
our Cycling for Health
programme.

DECATHLON ROCKRIDER
E-ST900 £1,999
Packing a 70Nm Brose motor,
the Rockrider is great value for
money. A decent Rock Shox Judy
100mm fork and wide Hutchinson
tyres help tame the trails.
decathlon.co.uk
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SWYTCH E-BIKE
CONVERSION KIT £599
A simple-to-fit conversion kit
that consists of a bar-mounted

battery bag and control unit, plus
a front hub motor. It'll work with
pretty much any bike.
swytchbike.com

RIESE & MULLER
PACKSTER 40 VARIO
FROM £4,659
The smallest of the Packster range
still has room for a child or a
weekly shop. A great day-to-day
bike, it uses Enviolo’s continuously-
variable transmission.
r-m.de

GAZELLE GRENOBLE
C380 FROM £2,949
The Grenoble mates city bike
styling and practicality with a
powerful Bosch mid motor for
help about town. The upright
position is ideal for leisurely riding.
gazellebikes.com



