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PC System Cooling 

Cooling System Requirements:


Keep electronics cool.

Provide a noncombustible (Dry N2 ) atmosphere around the electronics in case of overheating.

Provide a barrier between the PC-ROCs and

the RICH window.

PC Power Dissipation

There are two cooling environments in the PC:

FEM Cards on edge of chambers.

ROC on back of chambers.
Power dissipation requirements:


FEM:      30 Watts/FEM, 60 Watts/Chamber.



     480 Watts/Arm for each layer.



   2880 Watts Total.


ROC:   28 Watts/Chamber.



   224 Watts/Arm for each layer.


  
 1344 Watts Total.


Total Cooling Requirements: ~4400 Watts.

Divide up cooling function into 4 regions:


East Arm North Side,    East Arm South Side


West Arm North Side,   West Arm South Side

Each region needs to dissipate. ~1100 Watts

Two thirds of the heat from the FEM.


One third of the heat from the ROC.

PC Cooling Method
Cool the gas with water-gas heat exchanger

and circulate it with a blower (Kooltronics KPHE36).


Circulate the gas inside a closed volume, 


entering each sector at the bottom and 


venting at the top (figure).  

All chambers are cooled in parallel.  Each 

blower services 4 PC chambers.


Separate gas flow over the ROC and FEM

regions, with the gas flow ratio 1:2 reflecting


the heat generation.

Recirculate boil-off N2 with a small amount of make-up gas (up to 3 CFM).

Plenum is constructed out of 0.005” Kevlar

to act as a physical barrier between PC

electronics and the RICH window.

PC Cooling Mechanics
Demands of the heat exchanger:


Power: 2 amps


Water: 2 gallons per minute


Temperature range: 100 C


Footprint: 10” x 19” x 36” H
Each Heat Exchanger Delivers:


Cooling power: ~3000 Watts


Total Cooling: ~12,000 Watts


Safety factor: ~3


Locate each heat exchanger on floor 


next to arch.  Connect to gas manifolds


mounted on arch where gas flow is


diverted to each of 4 chambers.  


At the chamber, divide gas flow between


FEM and ROC.  

Gas flow:

ROC:  7 CFM per chamber
FEM: 15 CFM per chamber
Total per chamber: 22 CFM

Total per heat exchanger: 264 CFM

PC-1 Installation & Integration

PC-1 will be mounted on brackets on the 

outer surface of the DC. (figure)

Each PC-1 chamber measures ~2 m x 0.5 m

in size, and is ~5 cm thick.  

Each chamber weighs ~10 kg.

PC-1 chambers will be mounted on the DC

before the DC is installed.  

Each PC-1 chamber requires 4 high voltage connections (RG-59).
Each PC-1 chamber requires a gas inlet and 

a gas outlet (both 0.25” copper tubing).

Each Arm of PC-1 requires a gas manifold for distribution of the chamber gas.

Each Arm of PC-1 requires a gas manifold for

distribution of the cooling gas.
PC-2/3 Installation & Integration
PC-2/3 will be mounted on the inside/outside surfaces of the TEC.  (figure)

Each PC-2/3 chamber measures ~2 m x 2 m

in size, and is ~8 cm thick.  

Each PC-2/3 chamber weighs ~60 kg.

PC-2/3 chambers will be mounted on the TEC

before the TEC is installed.  In case of scheduling conflicts, it is possible to install some PC-2/3 sectors after the TEC is mounted on the arch.

Each PC-2/3 chamber requires 4 high voltage connections (RG-59).
Each PC-2/3 chamber requires a gas inlet and 

a gas outlet (both 0.25” copper tubing).

Each Arm of PC-2/3 requires a gas manifold for distribution of the chamber gas.

Each Arm of PC-2/3 requires a gas manifold for

distribution of the cooling gas.

PC-2/3 H-Frame
Mounting brackets hold an H-frame onto the

TEC frame.  PC chambers will slide into the

H-frame (either in Bldg 701 or 1008 depending on the TEC installation schedule).

The H-frame holds the chamber at 3 points,

preventing the H-frame from distorting the

chamber flatness.

Tensioning wires keep the H-frame from 

deforming under the weight of the chambers.

