201 Mhz cooling line connection and installation
J Volk
July 2, 2012
These steps occur between steps 13 and 14 in the assembly procedure V3.2 they will be inserted when this process is approved. 
There are water cooling lines brazed onto the copper cavity. Custom conflate flanges and Swagelok fittings need to be brazed on the copper water lines. This should be done outside of the clean room. The cavity should be covered to keep it as clean as possible. Linen or nitrile gloves should be used when handling the cavity. Obtain the necessary welding and brazing permits for Lab 6. The cavity weights 450 kilograms (900 pounds) use proper slings when lifting. All fasteners are metric use the proper size silver plated bolts. Using the lab 6 crane lift the cavity out of the box using the lifting fixtures. 
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Figure 1: the RF cavity as it now exists.
1. The water lines will exit the vacuum vessel near one of the RF ports. Identify the proper ports. 
2. Determine the optimal number of coils to make for the water lines. 
3. Using a tubing bender make the coils of the tubing starting near the cavity so that they line up with the proper ports see figure 2. Do this for both supply and return lines. Note the 5 degree angle with respect to the RF coupler port.
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Figure 2: Water lines with coils.
4. After bending the coils clean the tubing with wipes and isopropyl alcohol. Discard the wipes in the proper container.
5. Clean the internal conflate flange then slide it over the copper tubing see figure 3. Keep the knife edge facing out and do not damage the knife edge. 
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Figure 3: Internal conflate flange on tubing. 
6. Braze the copper tubing to the inside of the conflate flange then braze the Swagelok fitting to the copper tubing. Clean all joints thoroughly no flux or residue is allowed. See figure 4.
[image: ]
Figure 4: Braze joints for water cooling lines. 
7. Repeat these steps for the other line.
8. Pressure test the water lines with clean dry nitrogen, the system should hold 100 psi for 1 hour with no loss of pressure. 
9. Release the air pressure in the lines.
10. Flush the lines with de-ionized water to remove all flux from inside the tubing. 
11. Gently compress each coil.  The coils must be compressed such that the end of the Swagelok fitting does not extend more than 687 mm (27 inches) from the center of the cavity. 
12. Clean the U clamps and use them to hold the tubing in a compressed state.
Jump to step 70 the cavity is in the vacuum vessel and the struts are connected. 
1. Remove the both U clamps from the water tubing.
2. Gently pull each of the water lines through the ports with the conflate flange extending beyond the port. 
3. Clean BOTH the special copper gasket and the regular 4.62 inch copper gasket install both over the Swagelok fittings. 
4. Clean the external conflate flange.
5. [bookmark: _GoBack]Using silver plated bolts attached the special conflate flange to the external conflate flange.  First finger tight then torque each bolt to 16 N-m alternating sides. See figure 5.
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Figure 5: Conflate flanges and bolts. 
6. Push the copper water lines back into the vacuum vessel until the conflate flange touches the gaskets.
7. Install the silver plated bolts and tighten first finger tight then torque to 20 N-m in an alternating pattern. Figure 6 shows the flanges fully assembled.
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Figure 6: Fully assembled flanges for water cooling.
8. Test system with dry nitrogen is shall hole 100 psi for 1 hour. 
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