
Product name: ease  

Product reference: An Easily Attachable Electric Drive Unit for Common Bicycles 

Implemented at: TUMCREATE (joint collaboration between TUM and NTU, funded by NRF) 

The ease bicycle electrification kit is the latest development of TUMCREATE, which is a research 

collaboration between TUM (Technische Universität München) and NTU (Nanyang Technological 

University, Singapore) and fully funded by the National Research Foundation (NRF) in Singapore. The 

electric drive unit called ease was developed to tap into the large amount of existing common 

bicycles and offer an easy way of converting them into electric bicycles without buying a new, 

purpose built e-bike or requiring professional skills to install. 

ease is equipped with a friction wheel for the rear tire. Thus, it can accommodate almost every 

frame while not getting in contact with the dirty chain drivetrain. The friction wheel itself is located 

at the rearmost part of the rear wheel, just below the end of a possible mud guard. The only 

mounting point on the frame is at the middle of the seat stay tube. This gives a geometry that will 

cause the propelled friction wheel to “bite” into the tire and pressing itself against it without the 

need of a heavy weight. So a slipping can be prevented even under dirty conditions without a rough 

surface that would wear itself and the tire off over the time.  

A sensor at the front of ease detects the cyclists pedalling movements which are triggering the 

assisting motor. The permanent motor power is limited to 250 W and the assistance stops at a 

maximum speed of 25 km/h. Therefore ease can be legally driven on public roads without helmet, 

driving license or number plate in the EU and many other countries. For other countries these values 

could be adapted if required. 

Mounting the drive unit is very easy and done within seconds. No tools are required. Everything like 

battery, motor, sensors, electronics, etc. is integrated in one unit and it can be mounted on both 

sides of the bicycle. The cyclist just has to hold ease with one hand while hooking a wire loop around 

the seat stay to the unit with the other hand. Turning a knob on the front tightens the rubber 

sleeved wire and therefore fixes the unit to the frame. Removing ease from the bike is just as simple 

and doesn’t leave any marks or remaining devices on the bike. The whole unit is foldable in the 

middle and weights only around 3.5 kg to make it more compact for transportation.  

The housing is made out of aluminium and designed in a waterproofed way. A special shape of the 

friction wheel and overall design will prevent ease to jump off the tire even when driving down a 

curb. On the back there is a rear light integrated that also functions as a brake light. User interaction 

is done over two buttons (on/off and power level) including status LEDs and a detailed battery level 

indicator. With the integrated 220 Wh battery a range of up to 50 km can be covered, which should 

be sufficient for most of commuters and leisure cyclists. 

Currently there is a functional prototype with more, further developed ones in the making. The 

concept is proven to be working and currently holds a “patent pending” status. A lot of additional 

ideas like smartphone connectivity, locking and alarm are just waiting to be integrated. With the 

feedback from going public it is planned to build more, further developed prototypes and use them 

for more extensive testing. As at that time the used materials and components will be fixed, 

manufacturers and collaborators can be contacted to plan for production, where also a concrete 

selling price (currently targeted at less than 900 €) and business plan will be defined.  


