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VXD Cooling Pipe Layout
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VXD cooling pipe line system (Rev. 9/2016)
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Operating data from IBBELLE:

Max. pressure
Standard working pressure.

Main power connection
Voltage.

Ambiente femperature.

Max. cooling water pressure.
Cooling wafer temperature.
rupture disk with bursting point.
safty valve

fotal valume C02 parts.

thereof accu volume.

min. compressed air

<80 bar
<10 bar [by -30°0)
-35° to +20°C
19 kg (=17 Itr)
RLOLa
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6 bar
15 m/h with ~20°C
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80 bar
68 ltr
50 Itr
6 bar

(vakuum pump in E-hut]

Enviromental data
dew point in tsukuba hall  16°C
temperature in tsukuba hall: 23°C

VXD data

cold dry volume. 57 in*
cold dry Ne change  /min
Nz temperature -0
warn dry volume (fud) . 160 dn”
warm dry valume (owd) . : 1 dn®
warm valune overpressure : 2 mbar

VXD cooling power data
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ENEX
'S
’ . % e

R

e o e BELLE-II-PXD

[ PXD-Detektor
Protatyp Vizd

2016 VXD cooling pipe line system
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Flex Line Routin
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Flex Line Design

@18mm OD outer

flexible corrugated

hose/@14mm OD
outer rigid tube

Vacuum mterspace

@1.6mm OD stainless
steel pipe

5 layers of MLI

O4mm OD stainless
steel pipe

Outer glass fibre
sleeve — spacer

Design layout based on cryogenics insulation technics

From inside:

* CO, inlet ss capillary (@ 1.6 mm OD)

« CO, return ss pipe (@ 4 mm OD)
e Multi Layer Insulation (MLI): used to avoid heat transfer by radiation
* Glass fibre sleeve: to limit conduction btw the inner pipe and the outer hose

* Vacuum flex hose: to reduce the heat picked up from environment by convection
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Flex Line Design
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Flexible hoses 8.5m long — total length of flex line 9m
Currently we have material for 19 (26) pipes

= in December will install 12 lines

= no space for spare pipes in Belle Il
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Flex Line Design

BB(O:1) 7 S. Voat MPI

Hey Houston, the flex lines are
too short!
Is Claudio there?
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Flexible hoses 8.5m long — total length of flex line 9m
Currently we have material for 19 (26) pipes

= in December will install 12 lines

= no space for spare pipes in Belle Il
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Flex Line Design
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Flex Line Design
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Flexible hoses 8.5m long — total length of flex line 9m

Currently we have material for 19 (26) pipes
= in December will install 12 lines

= no space for spare pipes in Belle |l Proposed modification

to be agreed w/ K.Gadow
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Last missing Piece: Rotatable Connector

split nut
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orbital welding @3,175

orbital welding @3,175

orbital welding 39,652
orbital welding @4 orbital welding $15,24
orbital welding @14

orbital welding @3,175

Machining and orbital welding
carried out at MPI

20 pieces brought to DESY
this week

Helium leak test will be
performed at DESY
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Site Detector Lab in Hall West
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Components and Orbital Welding Equipment
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Welding Tests
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Summary

All necessary parts prepared by MPl and CERN and delivered to DESY
Orbital welding machine delivered and welding parameters optimized
Production will start now

According to current schedule 12 CO: flex lines will be installed and
commissioned in December
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Helium Pressure Tests for ATLAS IBL after Assembl

Claudio Bortolin : Forum on Tracking Detector Mechanics 2015

Helium Pressure test: we pressurized the liquid and gas pipes and looked for any leak with
vacuum hoses connected to a leak detector

!

D-D(1:1) . (63,4} .
(7.7 : 1103,3)
C End of the Flex Line v, M5,5x0,5 torque ca.25Nm ( Swagelok H{jnmen Hr.Suffert }
a ps [ or_about 180 ° rotation (test by C.Bortolin 2/20014))
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/77 vaoigh orbital welding @3,175
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orbital welding @9,652
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orbital welding @14

orbital welding $3,175

Helium Bottle

Leak rates measured:
8x10°to 2x10® mbar /s Helium leak detector 1
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Leak and Pressure Test Procedure at ATLAS IBL

Claudio Bortolin : Forum on Tracking Detector Mechanics 2015

1) Pre-positioning of the lines 2) Tightening of the rotatable conn.  3) Pressurizing with helium

¢
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