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Peak beam power = 180 kW

Duty factor during 2 ms beam pulse = 33.15%

Overall duty factor =3.315%

Average power = 59.7 kW
Average power = 5.97 kW

100 us

@3mm cooling circ.

@3mm cooling circ
@3mm cooling circ.
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BEAM DUMP PLATE v2
THERMAL CALCULATIONS - ANSYS
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COOLING CALCS
5m/s; L=0.36m; P=5.97kW
5 m/s over 20ms = 100mm
@3mm: @6mm:
Re = 16667 Re = 33333
HTC = 22907 W/m2 k HTC = 19942 W/m2 k
Ap =0.4524 bar Ap =0.19 bar
AT =39 K AT =9.75K
Pabs=1231W P abs=2143 W
22 el NUUN
S N e o

The Front End Test Stand Collaboration

A.Garbayo at AVS — Added Value Solutions



30:-.'.“ THE UNIVERSITY OF "f‘ﬁ-' Royal Holloway Imperial COIIege
ISIS\ 7 ( ASTeC SWARWICK #4%) 2 SRR | ondon

0.000 0.050 0.100 (m}
I .

0.025 0.075

5 mEs 0 00 TEMPERATURE — STEADY STATE
S oEEs—dd Random HTC = 8000 W / m2 k B

The Front End Test Stand Collaboration A.Garbayo at AVS — Added Value Solutions




Time 2 £-003

27[06{2012 09:33

54,973
50,339
45,705
41,071
36,437
31.803
—1 27.169
22,535

17.901 Min

59.607 Max

! ] e [ PP—

J

The Front End Test Stand Collaboration

THE UNIVERSITY OF : 11 Im erial COIIe e
(ASTec SWARWICK DS N Eatey T

0.000 0.045 0.090 (m)
I 0 . 0000000909

0.022 0.068

TEMPERATURE — NEW HTC AT 180C RS

A.Garbayo at AVS — Added Value Solutions



3;~" THE UNIVERSITY OF : ROVal HO"OWZI\/ Imperial COIIege
lSIS’f ! (ASTeC,-WAWICK : :,5: R | o don

74.267
66.611
58.955
51,299
43.644
35.9868
28.332 Min

0.000 0.045 0.090 (m)
— e 0000

0.022 0.068

=== | ewwwwesel U

EEE e A TEMPERATURE — NEW HTC RAMPED S

The Front End Test Stand Collaboration

A.Garbayo at AVS — Added Value Solutions



3;}‘ THE UNIVERSITY OF . Royal Holloway Imperial COIIege
ISIS &, (ASTeC i Rwick | =g J Universityof London HRSERE

0.015386 Min

.‘ .»,«
3.3805e5
2.2538e5
1.1272e5
50.706 Min

0,000 0.045 0.090 (m)
eee—— 20 020 0 jieessessess 0000000

0.022 0,068

® E==idagg”  TOTAL HEAT FLUX — HTC 180C vs. RAMPED N

The Front End Test Stand Collaboration A.Garbayo at AVS — Added Value Solutions




PR i s TR ET Imperial College
IS "3.‘{';(ASTeC,OWAwICK_ TR | ondon

4,965e5
3.31eS
1.655e5
6.3562 Min

0,000 0.050 0.100 {m)
I s

0.025 0.075

& T TOTAL HEAT FLUX — FULL MODEL L

The Front End Test Stand Collaboration A.Garbayo at AVS — Added Value Solutions



ISIS:

N

Qutline For "Beam dump plate For AMSYS_w3_sym"

@ Project
= g8 Model
ﬁ Geametry
.,;1‘\ Coordinate Systems
Syrmmetry
JQQ Connections
AR Mesh
E Steady-State Thermal
= Initial Condition
,/‘J;H Analysis Settings
ﬁ[ Conveckion E3mm
ﬁl Conveckion emm
-,,fi,ﬁ Heat Flow
=) Solution
‘,{II Solution Information
‘,ﬁ Temperature
«Q Total Heat Flux
=3 .,@ Transient Thermal

= Initial Condition
,,‘J;'}j Analysis Settings
ﬁl Conveckion E3mm
ﬁl Conveckion @emm
% Heat Flow
Solution
A3 Solution Information
/0 Temperature
,ﬁ Total Heat Flux

56,959
49.802
42,646
35.489
28.332 Min
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London

Details of "Temperature" I )
= scope 0,000 0.050 0.100 {m) ¢
Geometry |A\| Eodies 0,025 0075
[-I| Definition 7
Twpe [Temperature Geometry 40 ooc wPrint Previgw hReport Praview /.
Display Time |1.8e-002 5
[=I| Results Timeline 1 Tabular Data
Miriiriurm 28,332 °C JAn\mat\on ] | Jingying | Q 10 Frames ~ 25 (Auto) - | Iﬁ = I"’g:f;&z |g;‘3h2nlmum [=cl 5&?‘7ﬁmmr
iRl S 9E 1.8e-2 14 |1.80-002  |28.332 92,151
Minimum Qccurs On- |Beam dump plate For ANSYS_w3_sym_cutout,par:1 113.53 15 [1.82-002 6,352 97,151
Maximum Oceurs On | Beam dump plate For ANSYS_w3_sym_cutin.par: 1 = |16 | 1.82-002 25,332 92,151
Information GeAg-— . ] | A7 |l.Be-002  28.332 92.151
i 18 |1.Ge00z 26532 92,151
i 19 1800z 2EEE2 92,151
72451 20 |18e-002 28,332 92,151
T 21 |1.6e-002 28,332 92,151
62,411 — 22 | 1.6e-002 28,332 92,151
— 123 | 1.8e-002 28,332 92,151
w5572 24 [18e-002 28,33 92,151
| 25 |1.80-002  |28,332 92,151
26 |10z 2833 92,151
28.332 7 27 |1.8026-002 28,332 92,258
o 3882 35 |1,804e-002 28,332 92,733
| | ‘ | |Bsmen zmn 24,408
3 3 30| 1.826e-002 | 28,332 95,604
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JResuIt 0. (Auto Scale) - ‘ - E - ‘ - ? | L | (3} Probe
OQutline For "Bearn dump plate For ANSYS_w3_sym" 7
@ Project
=[5 Model
: ﬁ Geometry
-‘,;!“ Coordinate Systems
8 Symmetry
‘,Qil Connections
A Mesh

= E Steady-State Thermal
Tk Initial Conditian
“/_i‘ Analysis Settings
| Convection @3mm
ﬁl Convection @6mm
‘,ﬁl Heat Flow
Solution
: J[II Solution Infarmation
ﬁ Temperature
| ﬁ Total Heat Flux
EI‘,EE] Transient Thermal
/728 Initial Condition
‘/{5; Analysis Settings
-ﬂl Conveckion @3mm
ﬁl Conveckion @omm
‘,ﬁg Heat Flow
- Solution
_//[II Solution Information
/ﬁ Temperature
‘,ﬁ Total Heat Flux

2.6952e6
2.24686
1,7968e6
1.3476e6
8,9844e5
4,4924e5
50,639 Min
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Details of "Tatal Heat Flux" 1 # &
= Scope 0.000 0.050 0.100 {m)
. I .00
Geometry ‘ Al Bodies 0.025 0.075
=l Definition Z
Tvpe ‘Tota\ Heat: Flux yGeometry \Nurksheet)\ Print Preview)\RepUrt Preview/ |
Display Time ‘ 1.966e-002 5
=l Results Tirmeline 1 Tabular Data = = Cl
Minirmurn 50,639 WWim? Animation [11i1IN) ’m 2 Sec (Auto - | Ig Time [5] v Minimun [m=] |[v Mazimum [Wm?] ||
- ! ] J b n ‘ = | (;) J ¢ ! | o 38 |1.968e-002  50.639 4.0428e+006
Mairatirn AT tWm 1.988e-2 392002 S0.639 4.0652e-+006
IMinimum Occurs On- | Beam durnp plate for ANSYS_w3_sym_cutout.par:1 4.0692e+6 40 |2,e-002 50,639 4,0602e+006
Maximum Occurs On | Beam dump plate for ANSYS_w3_sym_cutin.par: 1 41 |2.e-002 50,639 4.0692e+006
nformation 3.2554e+6 42 |2.e-002 50,639 4.06528+006
43 |2.e-002 50,638 4.0692e+006
44 |2.8-002 50.635 4.0652e+006
24416et6 45 (26002 s0.638 4.06926-+006
46 |2.e-002 50,639 4.0652e+006
1.6277e+6 47 |2.e-002 50,635 4.0652e+006
48 |2.e-002 50,638 4.0652e+006
N 4920002 50,638 4.06926-+006
50 |Z.e-002 S0.635 4.0652e+006
51 |2.e-002 50,638 4.0652e+006
50838 52 |2.e-002  s0.638 4.0652e+006
g 382 |e3|z.0l8e-00z 5064 3. 1564e-+006
| | | 54 |2.036e-002 50,644 2,5046e+006
1 2 55 |2.0749e-002 50,653 1.5746e-+006 [v]
mpress F1 far Help | |¢l Mo Messages ‘ND Selection |Matric m, kg, W, *C, 5, ¥, &) i
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UPCOMING

Calculate the maximum permissible temperature difference taking into account 4to 5
m/s over 20ms = 100mm travel
= same volume of water might be hit 4 times by beam — temp diff x 4

Once CFD is done :: Transient thermal analysis with 150ns “micro” pulses over the 2ms
pulse to study the effect of the @3mm cooling circuit

Greater SURFACE — by double “corrugation”, cylinder shape, cylinder + corrugation...
Manufacturing techniques are to take into account in this step

Greater cooling area to manage to cool down the plate over the 18ms gap.

Late procedure:

CHOOSE MATERIAL

2D BEAM POWER DISTRIBUTION DATA AT BEAM DUMP.

VOLUMETRIC POWER DISTRIBUTION DATA AND BRAGG PEAK INFORMATION — to export to ANSYS.
FINAL THERMAL CALCULATIONS
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CONCLUSIONS

WE NEED A CFD CALCULATION TO STUDY TRANSIENT EFFECT (ANSYS License...)

DOUBLE CHECK SYMMETRY MODELS AND FULL MODELS

THE PIPES WHERE THE MAXIMUM HEAT (mid ones) WILL BE APPLIED SHOULD HAVE
WATER INLET AND OUTLET AT THE ENDS (not linked to the next pipe).

IMPROVE CONCEPT DESIGN WITH RECTANGULAR BELLOWS
NEW CONCEPT DESIGN WITH STANDARD BELLOWS AND SIMPLE ALIGNMENT

NEW CONCEPT DESIGN WITH FEED-THROUGH DRIVING SYSTEM:
- XY (fixed angle) adjustment

- Phi (only angle) adjustment

- Both XY + Phi adjustment

My preference:
TO SET UP A MEETING EVERY 2 WEEKS (Video conference) WITH PS, AL, JB. MA, MCG & SL.
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