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LOCATION OF EXTRACTION DUMP
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HISTORY

The PSB dump was designed in the early 1970’s to cope with beam energies
reaching 800 MeV and intensities of 10'3 protons per pulse in each ring*

Over the past years, the dump encountered some problems, i.e. vacuum and
water leaks

Beam energy and intensity have been gradually increased during the last
upgrades (1 GeV in 1988 and 1.4 GeV in 1999)
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* G. Gelato et al., IEEE Particle Accelerator Conference, Washington D.C. 1987



EXTRACTION OF OLD DUMP - ALARA

Thanks to G. Dumont (DGS-RP), EN-HE, EN-STI



DESIGN PARAMETERS

Design parameters:

- Max beam intensity: 1E14 p+/pulse

- Beam energy: 2 GeV

- Pulse period: 1.2 s

- Max. Average power to dump : 9.44 kW

Operational requirements:

- Max. dump rate: 10% operation, 50% commissioning

- Lifetime: 30years
- No access to dump, i.e. zero maintenance design (apart from cooling)

- Robust, reliable design



NEW DUMP DESIGN
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Materials
* Dump: Copper alloy (CuCrZr)

* Shielding: Cast iron (downstream) and concrete (upstream)
* Beam pipe: Aluminum



DUCTED
CONNECTION
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M3/H, DN315

Cooling of new

CORE 400 NOM. OD

SHIELDING 500 ID, 250 THK

AIR-GAP 50MM

(2) x DN160 SPIRAL WOUND SS DUCT

dump

PSB TO ISOLDE TRANSFER BEAM LINE

- AIR
DISCHARGED
AT 26 -35.5°C

DUMP

BEAM LINE

NEW DUMP BEAM PIPE DN100 (

0 80

O ] DN315 duct

— 5 (2)xDN160 SPIRAL WOUND S5 DUCT ———> ]

AHU — FILTER, DUAL FANS, 1800 M3/H,

BACKDRAFT DAMPERS

FORCED AIR-COOLING FOR THE PSB BEAM DUMP
G. MASON EN-CV
20 NOVEMBER 2012
REV. 0.4




THERMO-MECHANICAL SIMULATIONS

Distribution of the energy deposited in the copper core
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Value Case 1 | Case 2 | Limitations
Average heat transfer coefficient for the core [W/m~2K] 61 61
Average air temperature [°C] 32 32
Steady state temperature [°C] 124 144 | Maximum service T
Steady state + pulse temperature [°C] 134 153 | = 300 - 350
Steady state minimum principal stresses [MPa] 35 34 | Compressive
Dynamic minimum principal stresses [MPa] 93 85 strength = 320
Fatigue: stress amplitude (Omin-Omax)/2 [MPa] 29 25.5 | Endurance limit =
83 - 106

Main results from analyses (details in EDMS 1309632)

Thanks to V. Venturi, E. Novak, A. Manousos (EN-STI)
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NEW DUMP
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Insertion of Dump and Shielding




Air Handling Unit and Beam Pipe
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Monitoring — Validation of simulations

As soon as the dumps starts being used, its
performance will be carefully assessed by means of the

following measurements:

e 12 temperature points on dump (1 PT100 and 1
thermo-couple at each point)

e Temperature and flow rate of air at inlet
* 6 temperature measurements of air at outlet

Thanks to J. Lendaro and M. Donze (EN-STI)
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