
12V busbar test result

PM-IT | S.Brumhard | 07.2018 1



12V busbar test result
OpenRack Standard Specification

PM-IT | S.Brumhard | 07.2018 2

OpenRackStandardV2.0 (p.25)

The specifications stipulate that warming should be limited to a maximum of Δ30°.



12V busbar test result
test setup

PM-IT | S.Brumhard | 07.2018 3

One half of the splitted busbar was tested
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ΔT<30°
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- Which factors have an effect on the temperature rise?

- How can the temperature rise be counteracted?

- Does the Open Rack specification meet the real situation?

- Suggestion for handling the Open Rack specification

main points:
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Which factors have an effect on the temperature rise?

Level of current:

In principle, the level of current is the main factor for the temperature increase. How strong this effect is depends, 

among other things, on the ratio of current to conductive material. The recommended bus bar current density,

in the OpenRackStandardV2.0, at full load is 3.5 Amps / mm 2  (or lower) ..

The busbar(s) in an Open Rack Compliant system:
... 

 SHOULD be sized for a current density at full load not higher than 5 Amps / mm 2 . The 
recommended bus bar current density at full load is 3.5 Amps / mm 2  (or lower) which 
will limit the conduction losses and also guarantee optimum dynamic performances of 
the bus bar pair during heavy dynamic loads. 

OpenRackStandardV2.0 ; 3.1 12V Open Rack Electrical Requirements
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Numbers of connectors:

Another factor is the number of connectors connected to the busbar. The more connectors are connected, 

the lower the temperature rise.
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How can the temperature rise be counteracted?

Current desity:

To reduce the current density and thus counteract the temperature rise, the profile of the busbar can be increased.

A value of 2-2,5 Amps / mm 2 would be desirable

Material:

Since the critical point is the connection from busbar to connector, a change of material at the contact area would 

be worth considering to reduce the thermal contact resistance.

Numbers of connectors

As shown, the numbers of connectors decrease the temperature rise, so a integration with a higher number of

connectors is preferable.
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Does the Open Rack specification meets the real situation?

The difficulty is that the contact points are not statically loaded with the busbar, so it is possible that the specifications 

are exceeded and undershot at the same time onthe same busbar.

In addition, the temperature rise above Δ30°also depends on factors that can vary with each application like the numbers 

of connectors.

It is therefore almost impossible to know whether the individual components (busbar and connector) meet the 

open rack specifications within the application without knowing the direct application. 

With this background it is difficult to characterize these standard components and to offer them independent 

of the application.



12V busbar test result
test result - analysis

20PM-IT | S.Brumhard | 07.2018

Suggestion for handling the Open Rack specification

To support the standardization of the individual components (busbar/connectors), it would make sense to adjust the 

OpenRack specification. 

- I would suggest to specify the components only at constant factors that are independent of the different applications. 

- These factors should be calculated with an appropriate safety value to take dynamic loads into account.

- In order to prevent excessive heating, a regulation for the installation and the load of the individual connectors 

would have to be found.



Thank you.
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