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Cryomodule Compressed Air Panels
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Background and Purpose Calculations and Analysis
RF couplers require compressed air to maintain operational Before FMEA analysis on ANSYS, hand calculations were
temperature and performance. Each type of cryomodule has completed to determine the forces placed on the compressed air
a different configuration dependent on the number of RF panel due to its components. The calculations resulted In a
cavities and their specifications. Compressed air panels will thickness greater than 0.125 inches. »
be mounted on the lifting brackets of the cryomodules to Bending moment formulas |
provide support for the hardware. o fredwithpins on b?fhjfﬂds M=? -
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Specifications and Modeling  Fived on both ends M =% Fixed with pins on both ends
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where E = elastic modulus, I = moment of inertia, € = max allowable stress, d = distance
Relating stress to thickness
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Fixed on both ends

L d = ;—, w = width, t = thickness

F (flow meter weight) = 0.74 |bf
E (elbow/top row weight) = 1.1166 |bf

Assuming we're using Aluminum

Calculations for the

6061 . .
D (distributed load) = 11.818 Ibf . .. minimum thickness of
o | — Elastic modulus: 1.0 107 psi  the plate
Finding the reaction forces R _ Yield strength: 34809.1 psi
2R, =0, —3F—-3E—-D+R=0
R=17.39 Ibf
= Using 0.125-inch-thick aluminum, a static structural analysis was
PIP-Il compressed air P&ID for cryomodule couplers for HB-650, SSR2, SSR1, LB-650 performed and Solved for total deformati()n and equivalent (VOn-miSES)
AutoCAD was used to make this P&ID (supply process and stress. A pull test of 100 Ibs. horizontal force was also studied. The
instrumentation diagram) which shows the piping and related Ideal safety factor for this plate I1s between 2-3. Using the ultimate
components. Given the air flow requirements, two different tensile strength of 6061 aluminum and the equivalent stress, the
flow meters are required. safety factor came out to 2.68.

Design flow rate
SSR1: 5.3 scfm

V) . Design flow rate
s HB-650: 8.82 scfm
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Design flow rate Design flow rate Equivalent stress Total deformation Total deformation
LB-650 : 6.7 scfm SSR2: 5.3 scfm (parts only) (parts only) (pull test)
Mesh Convergence Study HB-650 0.125"
42,000 psi o
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Convergence study to confirm max pull deformation -
Summary :
Compressed air panel assembly drawings for HB-650, SSR1, LB-650, SSR2 A 0125-|nCh-th|Ck plate prOVideS an inexpensive
NX was used to create the 3D models and produce fabrication and stable solution in order to hold all components = . :
drawings. The flow meters were determined by the airflow for the compressed air panel. After fabricating the = - 0|
requirements and the manifolds reflect the number of cavities prototype, components are being purchased to = -
or RF couplers. All the components are commercially available verify the simulations. Future work will include |
. . . " " I " -650 d al
off the shelf, but the mounting plates will be fabricated. fabricating all panels and assembling them with 7=°0 compresseqan

their components.
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