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Geometry of IBL desiny

14 staves
R=32 mm
Cooling pipe
OD=3 mm



Materials used



Materials used



Estimate of flex contributionEstimate of flex contribution

X0 contribution goes from 0.00176 up to 0.00209
(depends upon number of copper/aluminum lines)
Use average value of 175 32 mm X0 length for flex materialUse average value of 175.32 mm X0 length for flex material



Absolute thickness profilep
Thickness (mm)

Cooling fluid
Cooling pipe

Cooling fluid

O lOverlap

OOmega
Carbon foam
Epoxy
FE chips+sensorFE chips+sensor
Flex
Cooling pipe
Cooling fluid

Phi (deg)

Cooling fluid



Present design X/X0
option 1O option 1Omega

Carbon foam
Epoxy
FE chips+sensor

Flex  0.00192
Sensor 0.00418FE chips+sensor

Flex
Cooling pipe
Cooling fluid

R/O chips 0.00479
Epoxy glue 0.00035
Carbon foam 0.00184Cooling fluid

X/X0

Omega 0.00145
Cooling pipe 0.00100
Cooling fluid (C3F8,100%) 0.00091
General total (50% fluid) 0.01599
Structure 0.00464
Structure+50%fluid 0.00510

Hypotheses : 
CF pipe OD=3mm, wall 250 μ
Light (150 μ) omega,
Heavy foam
C3F8 cooling

Phi (deg)



Present design X/X0
option 2option 2

Omega
Carbon foam

Fl 0 00192Epoxy
FE chips+sensor
Flex

Flex  0.00192
Sensor 0.00418
R/O chips 0.00479
Epoxy glue 0 00035Cooling pipe

Cooling fluidX/X0

Epoxy glue 0.00035
Carbon foam 0.00082 
Omega 0.00145
Cooling pipe 0 00100Cooling pipe 0.00100
Cooling fluid (CO2,100%) 0.00100 
General total (50% fluid) 0.01501
Structure 0.00362Structure 0.00362
Structure+50%fluid 0.00412

Hypotheses : 
CF pipe OD=3mm, wall 250 μ
Light (150 μ) omega,
Li h f

Phi (deg)

Light foam
CO2 cooling



Present design X/X0
option 3Omega

Carbon foam
Fl 0 00192Epoxy

FE chips+sensor
Flex

Flex  0.00192
Sensor 0.00418
R/O chips 0.00479
Epoxy glue 0 00035Cooling pipe

Cooling fluidX/X0

Epoxy glue 0.00035
Carbon foam 0.00082 
Omega 0.00290
Cooling pipe 0 00430Cooling pipe 0.00430
Cooling fluid (C3F8,100%) 0.00091
General total (50% fluid) 0.01972
Structure 0.00837Structure 0.00837
Structure+50%fluid 0.00883

Hypotheses : 
Ti pipe OD=3mm, wall 120 μ
Thick (300 μ) omega,
Li h f

Phi (deg)

Light foam
C3F8 cooling



Present design X/X0
option 4Omega

Carbon foam
Fl 0 00192Epoxy

FE chips+sensor
Flex

Flex  0.00192
Sensor 0.00418
R/O chips 0.00479
Epoxy glue 0 00035Cooling pipe

Cooling fluid

Epoxy glue 0.00035
Carbon foam 0.00089 
Omega 0.00290
Cooling pipe 0 00134Cooling pipe 0.00134
Cooling fluid (CO2,100%) 0.00046
General total (50% fluid) 0.01660
Structure 0.00548Structure 0.00548
Structure+50%fluid 0.00571

Hypotheses : 
Ti pipe OD=2mm, wall 120 μ
Thick (300 μ) omega,
Li h fLight foam
CO2 cooling



IST contributionIST contribution

• Same material as stave omega

Thickness : 0.5 mm  X/X0 contributio of 0.0020



Summaryy
Option 1 Option 2 Option 3 Option 4

Flex 0.00192
Sensor 0.00418
R/O chips 0.00479
Epoxy glue 0.00035

Flex  0.00192
Sensor 0.00418
R/O chips 0.00479
Epoxy glue 0.00035

Flex  0.00192
Sensor 0.00418
R/O chips 0.00479
Epoxy glue 0.00035

Flex  0.00192
Sensor 0.00418
R/O chips 0.00479
Epoxy glue 0.00035

p p p p

C.foam 0.00184
Omega 0.00145
Cool. pipe 0.00100
C. fluid (C3F8,100%) 0.00091
Gen. total (50% fluid) 0.01599

Carbon foam 0.00082 
Omega 0.00145
Cool.pipe 0.00100
C. fluid (CO2,100%) 0.00100 
Gen. total (50% fluid) 0.01501

Carbon foam 0.00082 
Omega 0.00290
Cool. pipe 0.00430
C. fluid (C3F8,100%) 0.00091
Gen.total (50% fluid) 0.01972

Carbon foam 0.00089 
Omega 0.00290
Cool. pipe 0.00134
C. fluid (CO2,100%) 0.00046
Gen.total (50% fluid) 0.01660Gen. total (50% fluid)      0.01599

Structure 0.00464
Structure+50%fluid 0.00510

Gen. total (50% fluid)  0.01501
Structure 0.00362
Structure+50%fluid 0.00412

Gen.total (50% fluid)   0.01972
Structure 0.00837
Structure+50%fluid 0.00883

Gen.total (50% fluid)  0.01660
Structure 0.00548
Structure+50%fluid 0.00571

CF pipe OD=3mm,
wall thickness 250 μ
Light (150 μ) omega,
Heavy foam

CF pipe OD=3mm,
wall thickness 250 μ
Light (150 μ) omega,
Light foam

Ti pipe OD=3mm,
wall thickness 120μ
Thick(300 μ) omega,
Light foam

Ti pipe OD=2mm,
wall thickness 120 μ
Thick(300 μ) omega,
Light foamHeavy foam

C3F8 cooling
Light foam
CO2 cooling C3F8 cooling CO2 cooling

Best !


