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VXD Cooling Pipe Layout

2

B ( 2 : 1 )
(parts with 0.5 scaled)

C ( 2 : 1 )

D ( 2 : 1 )

BCD

Hauptprojektion Gewicht.........: 4,409 kg

mmDimensionen :
Maße ohne Toleranzangabe nach

DIN ISO 2768 m K

 

Werkstoff

 
Zeichnungsnummer / EDV Nr.:

 
Software......: Inventor 2011
Blatt: Gesamtzahl: 1 V12.b1 

 Teil:
 

2016 VXD cooling pipe line system
 Prototyp V12.d
 PXD-Detektor

BELLE-II-PXD
Projekt

Max-Planck-Institut für Physik
(Werner-Heisenberg-Institut)

gezeichnet

geprueft

geplottet

Tag Name

22.04.2016 K. Ackermann

München

 +0,1 -0,1

Maßstab
 2016 VXD cooling 
overview.idw

 

 

 
DIN EN 20 216 -  A0 (841 x 1189)

upper cooling block

fwd-side
VXD

cold dry volume
 total flow ~50 ltr/min with N2

VXD
warm dry volume

BELLE
volume with humidity

CDC
end flange

(connection point dock area)
so tight as possible

VXD
end flange

so tight as possiblebwd-side

PXD
half shell

(top)

SVD
half shell

(right or +X)

SVD
half shell

(left or -X)

IBBelle Accu-Unit (~400kg)IBBelle CO2-Unit A (428kg)IBBelle Chiller-Unit A (388kg)

VXD cooling pipe line system (Rev. 9/2016)
parts in different scales or only symbols)

PXD
half shell
(down)

VXD cooling power data           
request for PXD..................................:  360 W
request for SVD..................................:  700 W
request total VXD..............................:  ~1 kW
estimated pipe loss............................:  ?? %
expected cooling power IBBelle.....: 3.0 kW
 

all Transfer-Lines with ARMAFLEX insulation

1xCO2 ->Endring L3+4+5+6
(pipe inn ø1.5, lenght 2,5m)

1xCO2 -> L6 
(pipe inn Ø1.4, lenght 4860)

1xCO2 -> L4 (pipe inn ø1.4,
lenght 2303 +L5 lenght 2953)

1xCO2 -> Endring L3+4+5+6
(pipe inn ø1.5, lenght 2,5m)

4 Flex-Lines 
(from dock area to MB, lenght ~9m)

8 Flex-Lines 
(from dock area to MB, lenght ~9m)

only ca. 200 mm shrinkable tubing
for elec. and thermal separation

3/8" VCR in-going pipe

1/2" VCR out-going pipe

all Transfer-Lines with 
ARMAFLEX (insulation >30mm)

P
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)

Junktion-box (~ 100kg)

IBBelle CTRL-Rack A001 (~300kg)

total lenght each side 
JB to MB: 4150mm

cooling pipe inside fwd lenght: ~580mmcooling pipe inside bwd lenght: ~533mm
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SVD
volume with 
N2 0° to +23°C

PXD
volume with 

N2 +0°C

1 mm CFK

  
* 

Re
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e

IBBelle CO²-System Plant A with E-rack
(total weight: <5000 kg)

Manifold box 
(4-connectings)

Manifold box 
(8-connectings)

(the BELLE-II default schema Rev. 2.1)

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

CO² OUT (A2, ø1.8/ø1.2)

Insulation parts

Streuli-Fittinge

CO² IN (A2, ø1.6/ø1)

Switcher (A2, ø1.8/ø1.2)

DCD/DHP (A2, ø1.8/ø1.2)

   CDC
volume with 

N2 +23°C

1/2" VCR out-going pipe

3/8" VCR in-going pipe

    Operating data from IBBELLE:              
Max. pressure .......................................:    <80 bar
Standard working pressure...........:    ~10 bar (by -30°C)
Max. working temperature..............:   -35° to +20°C
CO2 filling volume...............................:     19 kg (=17 ltr)
Compressor refrigerant..................: R404a
Max cooling capacity.........................:     3 kW
Electrical power input......................:  7,56 kW (plant A+B)
Main power connection.....................:     3 phase,+N,+PE 
Voltage....................................................: 3x400 VAC/50 Hz, 3xK63A+N
Ambiente temperature......................:   25° C (IBBelle area)
Max. cooling water pressure.........:    6 bar
Cooling water temperature.............:  1,5 m³/h with ~20°C
rupture disk with bursting point.: 130 bar B6.8 bar
safty valve............................................:  80 bar
total volume CO2 parts....................:  68 ltr 
thereof accu volume...........................:  50 ltr
min. compressed air ...........................:   6 bar
 

IBBelle CTRL-Rack A002 (~400kg)

Swagelok VCR 1/8"

flow reversal

sniffing ø5,0/ø4.0
SVD cold volume (fwd)

PE tube ø6.0/ø4.0

BELLE
volume with humidity

VXD
warm dry volume

CDC
end flange

(connection point dock area)
so tight as possible

VXD
end flange

so tight as possible

KEK vacuum

pump system
(HV) with 1 x 10-6 mbar

ECL
volume with 
air +23°C

SVD flow 
25 ltr/min
with N2
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2
-
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N2 (source=TOP) 
connection point: BELLE bridge, 

6 bar, 23°C,  ? ltr/min

Swagelok 1/4"
(Schott)

all N² pipes Cu ø6.0/ø5.0 
(without insulation)

metering valve

Sniffing pipes 
(vakuum pump in E-hut)

sn
iff

in
g 

pi
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s 
Cu

 ø
6.
0/
ø5

.0
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sniffing ø5,0/ø4.0
PXD cold volume (bwd)

PE tube ø6.0/ø4.0

sniffing ø6,0/ø5.0
VXD warm volume (fwd)

sniffing ø6,0/ø5.0
VXD warm volume (bwd)

PE tube ø6.0/ø4.0

PE tube ø6.0/ø4.0

pressure control tube ø5,0/ø4.0 
PXD cold volume (bwd)

pressure control tube ø5,0/ø4.0 
SVD cold volume (fwd)
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Pressure control pipes 
(vakuum pump in E-hut)

1 layer Cu foil

2 layer super insulation

cover with 
shrinkable tubing

Swagelok SS-6M0-61

Swagelok VCR

CO2 out

CO2 in

N2 in switcher

N2 in DCD/DHP

Streuli-Fittings

5 layer super insulation
wrapped with Kapton tape

covered with GLASS-CLOTH

corrugated hose

out-pipe Ø4/Ø3

inn-pipe Ø1.6/Ø1.0

N2 pipe

+
2
3
°C

+
2
3
°C

FESTO, ø6/ø6

Cu, ø1.6/ø1.0, 
2 layer super insulation, 
cover with shriknable tubing

Cu, ø3.2/ø2.0
Cu, ø2.5/ø1.3

vacuum pipe total lenght: ~6000mm (for insulation)
pipes 3 x twisted for 
contact and stability

beam-line hall-line

connector 1/2" VCR Swagelok

SS-8VCR-1 (female)
SS-8VCR-4 (male)
SS-8VCR-2 (seal)

6LV-8VCR-3-6TB7 (2x)

transfer line VCR to VCR 
overall: 31940mm (installed) VCR to JB: 1400mm (double line, not yet installed)

VCR to IBBelle: 4300mm (not yet implemented, double line)

connector 1/2" VCR Swagelok

SS-8VCR-1 (female)
SS-8VCR-4 (male)
SS-8VCR-2 (seal)

6LV-8VCR-3-8TB7 (2x)

connector 1/2" VCR Swagelok

SS-8VCR-1 (female)
SS-8VCR-4 (male)
SS-8VCR-2 (seal)

6LV-8VCR-3-6TB7 (2x)

connector 1/2" VCR Swagelok

SS-8VCR-1 (female)
SS-8VCR-4 (male)
SS-8VCR-2 (seal)

6LV-8VCR-3-8TB7 (2x)
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SVD cooling pipe 
(on E-hut)

VXD data           
cold dry volume. .. . . . . . . . : 57 dm³
cold dry N2 change . . . . . . : 1x /1min
N2 temperature . . . . . . . . .: ~ 0°C
warm dry volume (fwd) . . . : 160 dm³
warm dry volume (bwd) . . . : 114 dm³
warm volume overpressure .: 2 mbar
 
 

PXD flow 
12.5 ltr/min

with N2

PXD flow 
12.5 ltr/min

with N2

REVISIONSVERLAUF
Nr.: Beschreibung Datum Name

a no protectiv mesch at FL, Swagelock 1/4", Festo 
straight connector, N2 flow rate 13.09.2016 Ackermann

mailto:carsten.niebuhr@desy.de


carsten.niebuhr@desy.de15.09.16: CO2 Flex Lines

Flex Line Routing

3

T. Ackermann
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Flex Line Design

4
Claudio(Bortolin 7Forum(on(Tracking(Detector(Mechanics(2015(

Flex(lines(design

From(inside:

� CO2 inlet(ss capillary((Ø 1.6(mm(OD)(

� CO2 return(ss pipe((Ø 4(mm(OD)

� 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

Design(layout(based(on(cryogenics(insulation(technics(
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Flex Line Design

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 II

5

S. Vogt MPI

mailto:carsten.niebuhr@desy.de


carsten.niebuhr@desy.de15.09.16: CO2 Flex Lines

Flex Line Design

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 II

5

S. Vogt MPI

Claudio(Bortolin 1Forum(on(Tracking(Detector(Mechanics(2015(

Vacuum&flex&lines&design,&production,&
qualification&and&tests&for&the
ATLAS&IBL&CO2 cooling&system

C.(Bortolin,(C.(Arregui,(J.(Ballansat,(O.(CrespoBLopez,(M.(Gil(Costa,(P.(Delebecque,(C.(
Deluca(Silberberg,(T.(Eisel,(N.(Geffroy,(A.(Gerardin,(G.(Glonti,(J.(Godlewski,(M.(GuttB
Mostowy,(S.(Jézéquel,(W.(Kosmale,(A.(Laassiri,(D.(Laporte,(M.(Lippert,(N.(Massol,(S.(
Nichilo,(A.(M.(Piguiet,(A.(Porret,(T.(Rambure,(T.(Todorov,(M.(v.(Overbeek,(A.(Vacca,(B.(

Verlaat,(E.(VigeolasBChoury,(S.(Vogt,(M.(Wehrsmeister,(L.(Zwalinski

Hey Houston, the flex lines are 
too short!

Is Claudio there? 

mailto:carsten.niebuhr@desy.de


carsten.niebuhr@desy.de15.09.16: CO2 Flex Lines

Flex Line Design

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 II

5

S. Vogt MPI
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Flex Line Design

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 II
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DIN EN 20 216 -  A4 (210 x 297)

Hauptprojektion Gewicht.........: 0,093 kg

mmDimensionen :

Maße ohne Toleranzangabe nach

DIN ISO 2768 m K

 

Werkstoff

 
Zeichnungsnummer / EDV Nr.:

 
Software......: Inventor 2016
Blatt: Gesamtzahl: 1 V16.c1 

 Teil:
 

Endstück an DB für die FL

 Kabel und Pipes
 PXD-Detector

BELLE-II-PXD
Projekt

Max-Planck-Institut für Physik
(Werner-Heisenberg-Institut)

gezeichnet

geprueft

geplottet

Tag Name

14.09.2016 K. Ackermann

München

 +0,1 -0,1

Maßstab
 BELLE FL-Ende.idw

1:1
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87
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72,4

52,4
3

P
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R10
,525

15

P17,2

(Skizze für Kontrolle für Schweißzangen)

Proposed modification
to be agreed w/ K.Gadow

S. Vogt MPI
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Last missing Piece: Rotatable Connector

Machining and orbital welding 
carried out at MPI  

20 pieces brought to DESY 
this week 

Helium leak test will be 
performed at DESY

6

Claudio(Bortolin 17Forum(on(Tracking(Detector(Mechanics(2015(

C-C ( 1 : 1 )

D-D ( 1 : 1 )

E-E ( 1 : 1 )

C CD D

Fa. Swagelok 6LV-2-VCR-3S-2TB7316L (1.4404)112-021001.iptVCR Gland, 1/ 8 in. modifyed11
Fa. Swagelok d 1/ 8"x150mm1.4404 X2CrNiMo17-12-2112-021002.ipttube 1/ 8 12
   1.4404 X2CrNiMo17-12-2112-021003.iptpuller13
Fa. Swagelok SS-4-VCR-P316L (1.4404)112-021004.iptSS-4-VCR-P-112-02 modified14
Fa. Swagelok SS-4-VCR-2316L (1.4404)112-021005.iptSS-4-VCR-2-112-02 modified15
Fa. Swagelok 6LV-4-HVCR-3- .60SR316L (1.4404)112-021006.iptTube But t  Weld modified16
Fa. Swagelok SS-8-VCR-3-BL316 (1.4401)112-021007.iptBlind (Undrilled) Gland 1 modified17
Fa. Swagelok SS-8-VCR-2316L (1.4404)112-021008.iptVCR Face Seal Fit t ing, 1/ 2 in Gasket   modified18
Fa. Swagelok SS-8-VCR-T316L (1.4404)112-021009.iptUnion Tee up drilling19
    112-021010-000.iamsplit  nut  1/ 8" VCR110
Fa. Swagelok SS-8-VCR-3-BL316 (1.4401)112-021014.iptBlind (Undrilled) Gland 2 modified114
 DIN 934 1.4301 X5CrNi18-10112-021015.iptpuller-nut -M6.5x0,5115
Fa. Swagelok SS-8-VCR-2316L (1.4404)SS-8-VCR-2.iptVCR Face Seal Fit t ing, 1/ 2 in Gasket220
Fa. Swagelok SS-100-R-2BTA2SS-100-R-2BT.iptBored-Through Reducer, 1/ 16 in. x 1/ 8 in121
Fa. Swagelok SS-8-VCR-1316 (1.4401)SS-8-VCR-1.ipt1/ 2 in. Female Nut222
novotek 1571-71.4301 X5CrNi18-101571-7.iptKF mit  Rohransatz lg VA 1.4301 NW 10 L=70 /  D=14 /  d=10130
novotek 1212E1.4301 X5CrNi18-101212E.iptZentrierring VA 1.4301/ EPDM NW 16 a=16 /  b=17231
novotek 13411.4301 X5CrNi18-101341.iptSpannring FL Massiv, VA NW 10/ 16 a=22 /  b=55 /  c=47332
novotek 11221.4301 X5CrNi18-101122.iptT-St ck VA 1.4301 NW 16 a=40 /  d=15 /  s=1,5133
novotek 1241E1.4301 X5CrNi18-101241E-novotek.iptberg.Zentrier. VA/ EPDM NW 10/ 16 a=10 /  b=17 / b1=12134
Fa.Ket terer
CO2 line from the Detector 

 AD4WD0,51.4404 X2CrNiMo17-12-24mm-0-5 copy.ipttube da 4mm Dummy140

Fa.Ket terer
CO2 line to the Detector 

 AD1,6WD0,31.4404 X2CrNiMo17-12-21-6mm-0-3 copy.ipttube da 1,6mm Dummy141

Fa. Swagelok SS-2-VCR-2316L (1.4404)SS-2-VCR-2.iptVCR Face Seal Fit t ing, 1/ 8 in.  Gasket171

St ckliste
BemerkungNormAbmessungenWerkstoffZeichn. Nr.BenennungSt.Teil

E

E

Hauptprojekt ion Gewicht .........: -
mmDimensionen :

Ma e ohne Toleranzangabe nach

DIN ISO 2768 m K

 
Werkstoff

 
Zeichnungsnummer /  EDV Nr.:

 
Software......: Inventor 2011
Blatt : Gesamtzahl: 1 V12.b1 

 Teil:
 

Dismoutable & rotable concentric
joint

 CO2 Manifold 

 Dismoutable & rotable
concentric joint

CO2-ATLAS-BELLE
Projekt

Max-Planck-Institut f r Physik
(Werner-Heisenberg-Institut)

gezeichnet
geprueft
geplot t et

Tag Name
17.01.2014 S.Vogt

M nchen

 +0,1 -0,1

Ma stab
 112-021000.idw

1:1

 

 

 
DIN EN 20 216 -   A1 (594 x 841)

1/ 4" Pipes

Color Code for Pipes

3/ 8" Pipes
1/ 2" Pipes
3/ 4" Pipes

1/ 8" Pipes

KF NW16/ 10
Dummy
parts to be processed

3432 3033314140 14 2220 9 21 8 63 10 17 5 4 15 2

orbital welding 4
orbital welding 14

orbital welding 9,652
orbital welding 15,24

orbital welding 3,175

orbital welding 3,175

orbital welding 3,175

split  nutM6,5x0,5
SW4

SW4

4
SW

16(Rotatable(connectors

Design(by(S.(Vogt((MPI)

Many(mechanical(parts(and(customized(fittings(machined(at(MPI(in(Munich(
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Assembly Site Detector Lab in Hall West

7
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Components and Orbital Welding Equipment 

8
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Welding Tests

9
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Summary

All necessary parts prepared by MPI and CERN and delivered to DESY 

Orbital welding machine delivered and welding parameters optimized  

Production will start now  

According to current schedule 12 CO2 flex lines will be installed and 
commissioned in December

10
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Helium Pressure Tests for ATLAS IBL after Assembly

11

Pressure test 

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

14 

Caps 

Helium leak detector  

Helium Bottle 

Leak rates measured: 
8x10-9 to 2x10-8 mbar l/s 

Claudio Bortolin : Forum on Tracking Detector Mechanics 2015 
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Leak and Pressure Test Procedure at ATLAS IBL

12 Claudio(Bortolin 27Forum(on(Tracking(Detector(Mechanics(2015(

Tightening(and(pressure(test

5)(No(leaks!

3)(Pressurizing(with(helium

4)(Leak(search(with(a(sniffer

2)(Tightening(of(the(rotatable(conn.1)(PreBpositioning(of(the(lines

Claudio Bortolin : Forum on Tracking Detector Mechanics 2015 
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