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Goals of Focus GroupGoals of Focus Group--BB

To discuss High Delta T possibility and to To discuss High Delta T possibility and to 
establish the goal of VE work up to November establish the goal of VE work up to November 
FNAL meeting.FNAL meeting.

To discuss chilled water elimination or alternative To discuss chilled water elimination or alternative 
system to cool room air and special RF system to cool room air and special RF 
precision apparatus.precision apparatus.
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Highlights and Brief Notes from Highlights and Brief Notes from 
PresentationsPresentations
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Cost ProfileCost Profile

ML cooling system cost is ML cooling system cost is 
~half  of total area~half  of total area

Process Cooling Water Process Cooling Water 
piping cost is expensive, piping cost is expensive, 

including high percentage of including high percentage of 
LCW skids system ()LCW skids system ()

Low cost performance of  Low cost performance of  
Chilled water systemChilled water system
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TESLA  Cooling Scheme @ 5 Hz
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Scaling of Process Water Costs
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Very preliminary results

-- Cost reduction in approx. 7% Cost reduction in approx. 7% 
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Air Temperature of Tunnel in Water
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How is tunnel wall Temperature ?How is tunnel wall Temperature ?

Cylinder ModelCylinder Model
ΔΔT = T = --q q lnln ((rrww /r/r00 ) /) /22ππλλ

r0

T0

Tunnel

Water BathSoil / Rock

Cylinder Model

Water Bath

Soil / Rock

Tunnel

xw

Tw

Tw

rw
r

x

Linear Modell

Equivalent wall plane

Assuming a bath, rAssuming a bath, rww --rr00 = 50 m,  = 50 m,  ΔΔT = 10 deg, T = 10 deg, 
100 W/m could be removed from the tunnel100 W/m could be removed from the tunnel

Linear ModelLinear Model
ΔΔT = T = --Q x /Q x /λ,    λ,    Q = q x 2Q = q x 2ππr (guess)r (guess)
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Alternative HVAC scheme for tunnels
　　-- supply & exhaust @ every other shaftssupply & exhaust @ every other shafts
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PAC-AC
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Size and space of package unit
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Plans to NovemberPlans to November
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------ Alternative Proposal for Delta T  Alternative Proposal for Delta T  ------
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SummarySummary
(1) Many useful discussions.(1) Many useful discussions.
(2) Delta T increase and Chilled Water Decrease are potential (2) Delta T increase and Chilled Water Decrease are potential 

measures to reduce cooling costs. Effect of high measures to reduce cooling costs. Effect of high ΔΔT to room T T to room T 
may be suppressed by insulator with relative low cost.may be suppressed by insulator with relative low cost.

(3) Effect of high (3) Effect of high ΔΔT to equipment and beam instability should be T to equipment and beam instability should be 
studied separately.studied separately.

(4) Alternative air cooling system using package air conditioner(4) Alternative air cooling system using package air conditioner 
is proposed and under consideration.is proposed and under consideration.

(5) More investigation and effort to decrease heat load to air a(5) More investigation and effort to decrease heat load to air are re 
necessary. necessary. 

(6) Cooling effect by tunnel wall depends on geology of the site(6) Cooling effect by tunnel wall depends on geology of the site, , 
though an order of ~100 W/m may be cooled under some though an order of ~100 W/m may be cooled under some 
conditions. conditions. 

(7) High DT study where (7) High DT study where klykly colcol temp up to 75deg will be studied temp up to 75deg will be studied 
with a with a colaborationcolaboration between KEK, FNAL and DESY.between KEK, FNAL and DESY.
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1. Racks                       11.5 kW1. Racks                       11.5 kW
2. I2. I22R & Motor Loss       8.2 kWR & Motor Loss       8.2 kW
3. 3. WaveguidesWaveguides (B.T.)     5.9 kW(B.T.)     5.9 kW
4. Switching P.S.           3.0 kW4. Switching P.S.           3.0 kW
5. Modulator                  3.0 kW5. Modulator                  3.0 kW

Total of top 5 = 31.6 kWTotal of top 5 = 31.6 kW
…….. 82% of Air/Chilled Water Loads.. 82% of Air/Chilled Water Loads

But are these loads real and But are these loads real and 
cannot we reduce?cannot we reduce?……

TopTop--5 heat loads to Air/5 heat loads to Air/ChWChW
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