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NIBE Industrier - Sweden

Three Business Area’s 12.800 employees Sales € 1973 M 

ELEMENT
€ 530 M 

8500 employees
57 units

The leader in Northern Europe 
and a leading international 

manufacturer of components 
and solutions for 

intelligent
heating & control.

ELEMENT
€ 530 M 

8.500 employees
57 units

The leader in Northern Europe and 
a leading international 

manufacturer of heating, 
resistors & control.

CLIMATE SOLUTIONS
€ 1248 M 

3.417 employees
25 units

The largest manufacturer of domestic 
heating products in the Nordic 

countries and a market leader in 
Northern Europe in its main focus 

areas of heat pumps and 
water heaters.

STOVES
€ 232 M

922 employees
4 units

The market leader of 
wood-burning stoves in 

Sweden and a player in the 
absolute front rank of the 

European wood stove 
market.



Danotherm A/S
• Copenhagen – DK

• Founded 1919 – Part of NIBE - Element Division since 2003

• Manufactures industrial power resistors

• 5 production plants - 165 people - Sales € 24 M 

Presentation 
• Brake resistors on electric Bus & Truck 

• Necessary brake power – range of products

• Additional functionality (heating)



Hybrid / Full Electrical Vehicle Brake resistor



Down hill test

Fz: Gravity force

Fa: Air resistance

Fr: Rolling resistance

Test requirements:

• 7% slope (= 4⁰)

• 6 km track at constant speed of 30 km/h 

• Only using brake resistor



Example
Epot = m ∗ g ∗ h

Epot = 𝟐𝟎. 𝟎𝟎𝟎 𝐤𝐠 ∗ 9.81
m

s2
∗ 418 m

Epot = 82 MJ

𝑃 =
82 𝑀𝐽

𝟕𝟐𝟎 𝒔
= 𝟏𝟏𝟒 𝒌𝑾

h = 418 m

v = 30 km/h
d =  6 km

 = 4°
m = 20.000 kg

 H = 418 m
 t = 12 min = 720 sec



𝐹𝑅 = 𝑚 ∗ 𝑔 ∗ 𝐶𝑚𝑟

Rolling 

resistance
ISO 18164:2005

𝐹𝑅 = 20.000 ∗ 9.81 . 0.006

𝐹𝑅 = 1.177 𝑁

𝑃𝑅 = 𝐹 ∗ 𝑣

𝑷𝑹 = 𝟗. 𝟖 𝒌𝑾

Air resistance

𝐹𝐴 =
1

2
𝛿 ∗ 𝑣2 ∗ 𝐴 ∗ 𝐶𝑤

𝐹𝐴 =
1

2
1.155 ∗ 8.332 ∗ 6 ∗ 0.6

𝐹𝐴 = 144 𝑁

𝑷𝑨 = 𝟏𝟐𝟎𝟎𝑾

𝑃 = 114 − 10 − 1.2𝑘𝑊

𝑷 ≈ 𝟏𝟎𝟎 𝒌𝑾

𝑃𝐴 = 𝐹 . 𝑣



Life time

THEORETICAL

12 years operation

Normal Brake cycle

• 12H per day 

• Brake cycle 5s/1min

• 4.380 hours / 12 years

Downhill Brake Cycle

• One time per day

• 876 hours / 12 years

 Total 5.000 h

PRACTICAL

Normal Brake Cycle

• Battery gets charged

Downhill Brake Cycle

• Battery gets charged + some 

assistance from the resistor

 Conclusion:

Resistor to pass homologation test



WHBSA

• Dedicated resistor for hybrid / Full 

Electric applications.

• High braking power 20 – 250kW

• Supports down hill test

• Outperforms competition



ADDITIONAL  FUNCTION

• Comfort pre-heating (½ power)

• Long life time

Climatized bus in the morning



WHBSA

Water cooled resistors  Air cooled resistors

• Need water circuit

• Includes heating function for compartments

• Resistor temp. = cooling water temperature

• Can be installed anywhere

• No live-parts

• Very compact

• No need for water circuit

• Only for braking. Needs separate heating system

• Resistor temp > 400⁰C!

• Must be on outside location

• Live-parts / danger for electrocution!

• Large volume

The convertor drive on the vehicle uses water cooling.



ALPHA – CBW type

• Very high pulse load capability 

• Average power up to 7kW/housing

• Water flow based on average power

• No down hill test

CBW



Ongoing projects for:

WHBSA

• Busses

• Trucks

CBW

• Trams

• Wheel Loaders

• Excavators

Customers

• Spain

• Switzerland

• Germany

• UK

• Sweden



Safety - Discharge 

Discharge Resistor System (DRS)

• Fast discharge to reach safe voltage level

• Activated without control signal (NC)

• Gore-Tec air vent

• Different R-values and coil voltages



Contact

Aston Martinlaan 41

3261 NB Oud-Beijerland (NL)

Tel. +31 186 633 600

Mail. sales@kwx.nl

Web. www.kwx.eu

Naesbyvej 20

2610 Roedovre (DK)

Tel. +45 36 73 22 22 

Mail. info@danotherm.dk

Web. www.danotherm.com


