

Heat Transfer from Endcap RPC  

The source of heat is perceived to be primarily from the 4 ASIC’s and Voltage Regulators on each Front End Board (FEB of 32 channels). This gives a total of 3 Watts /board. However these small values add up to 1KW per Station per Endcap.

There is also a production of heat from the gas process within the structure of the RPC itself. This amounts to approximately 1 Watt/m2 giving some 1 KWatt for the entire Endcap RPC system. It has so far been assumed that this heat load will be allowed to escape to the environment. There is some small proportion of this load that can be picked up by the cooling circuit (pipes) on the RPC face and also by the CSC cooling system.

The forms of heat transfer from the sources consist of 



1)
Conduction into the heat extraction circuit



2)
Conduction to the chamber body



3)
Convection

4) Radiation

1) Conduction in to the heat exchanger circuit.

The heat from the ASIC’s and Voltage Regulators will be conducted to the cooling elements and into the cooling circuit segmented into 5 or 6 chambers.

2) Conduction to the chamber body

The heat from the ASIC’s and Voltage Regulators should NOT be transferred to the chamber as this could lead to local ‘run-away’ of the current in the HV system.

3) Convection

The ASIC’s and Voltage Regulators will convect heat to the FEB cover and also there will be a loss to the free convection air currents outside the cover.

The gas process power will also be convected away to the free convection air current moving between RPC’s and CSC’s

4) Radiation

The ASIC’s and Voltage Regulators radiate out to the 1mm aluminium faraday shield and from there to the outside world, in this case the Yoke or the CSC Electronics.

The heat from the gas process in the chamber is conducted out to the chamber structure and from there radiates out

The later 3 are undesirable and should be reduced to a minimum. The Transfer of heat to the cooling circuit must be optimised.

