SSD cable packing

The following exercise estimates the area required for packing the SSD cables. The example
illustrated uses cat 5 cables for slow control cables. Cable dimensions have been measured from
samples of insulated wire for the items listed in the Christophe summary. Only 10 cooling tubes
have been included since this is believed to be the only ones required to pass by the FGT.

A bundle area is calculated which conforms to NASA bundle standards. The total area required, 6
sqg. in, is significantly less than, 11 sq. in, the area available in a single FGT quadrant gap
according to the Jim Kelsey model:

Star Upgrade Layout Rev. 5 wout SSD.STEP

This suggests that the current radius of the FGT is not an issue, particularly since one would
expect that the cables would be divided between two gaps. Additional work is required to
determine optimum cable routing, but radius reduction is not an obvious requirement at this point.

A visual aid is provided to illustrate how the bundle of cables fit in the FGT gap.

Figure showing all the SSD cables positioned in a single FGT quadrant gap.
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Figure showing expanded view of all the SSD cables positioned in a single FGT quadrant
gap. Cables have been casually distributed by hand. The distribution of cables conforms
roughly with the calculated NASA bundle area illustrated in pale violet.

cooling tubes: blue

voltage sensor pairs: green

JTAG cables: grey

Low Voltage power pairs: yellow
High Voltage pairs: red

NASA packing area: violet
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SSD cable packing

L =13 circle packing density number

h = 5 3
http://mathworld.wolfram.com/CirclePacking.html
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LV Power bundle - twisted pairs #18
djg = 1.75mm-2 diameter of twisted pair #18

}‘_plﬂ = 3.2 Number of pairs

Acprg = Acp{Npyg.dyg)

.
-"'*u:plﬂ = 0.5%mn close packed area

ALyqg=64cm

cpl
Voltage sensor bundle - #24
dyyg = 9%mm-2 diameter of twisted pair #24

=22 Number of pairs

Aepds = AP Np2as-dus)
B .

Aepaas = 021in"  Agpyo = 136mm’

HV bundle - twisted pairs #24
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d24hv = S%mm-2 twisted pair diameter

Nygpy = 10 Number of HV pairs

Aeplihy = AP Nygpy. d24hv)
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Slow controls JTAG

one per CAT 5 cable, individual shielded twisted pairs, 8
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djtag = Jin cable diameter
:“‘_jtag =2 number of JTAG cables
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Ajtag = 078" Ajpag = 45 em”

Cooling tubes

dogol = -373in cooling OD
Negot = 10 Number of cooling tubes passing by FGT
A
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Apgtal = 'J"n:plﬂ * 'J"cpE-l-s * 'J"qﬂ-l-hv * 'JLn:pn:nnl * A‘jtag

8 T
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NASA bundle diameter see: cross_section_99.pdf
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£1.08 NASA weight factor

where WF

n = number of wires

d = wire diameter

so NASA bundle area is
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Summary of results

[ "Service type" "close pack” "NASA bundle"

"LV power" 6.4 8
"V sensor” 14 1.7
Area = "HV" 0.3 04 n:m:
"Slow Controls" 43 56
"cooling" 18.5 231
"Total" 31 38.8 )
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g’f "Service type"  "close pack” "NASA bundle”

"LV power" 0.99 123
"V sensor” 021 026
Area = "HV" 0.03 0.07 i.ﬂ:
"3low Controls" 0.69 0.87
"cooling” 2.86 3.38
"Total" 181 6.01 )
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