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Outline
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1L Upper Target (LANSCE/Lujan)
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LANSCE Lujan Center General Arrangement
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The TMRS Mk IV
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Geometric Overview
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Geometric Overview
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Prototype Design Review (Package 1)

= Nine-Element Assembly
« 144Y620
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Design Requirements & Operational Characteristics

= Design Requirements
« Unprecedented Design
« 3 Thin Clad Target Disks
— Parallel Beam Impingement
- Be Strongbacks to compensate mechanical stresses

s Operational Characteristics
«  Working Fluid: Water (~296 K)
— Mass flow rate of 1.258 [kg/s]

— Inlet pressure of 150 psi
* Design Review

Ll%AI
» LOS AlaMOS UNCLASSIFIED

NATIONAL LABORATORY
EST.1

5T.1943
Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA T Y I =g’
INYSE



System Summary
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Structural Analysis: Mechanical Loading Only

Target side
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Structural Analysis: Mechanical Loading Only

Target side

AT: Statjc Structural

Total Detormation 3 |

D/pe: Total Deformation
Init: mm

Time: 1

10/15/2018 2:39 PM

0.1 51663 Max

EOﬂHNNI\JWWU\JJﬁb

GO &GO =IO U=

CUION =20 Q00 =
DS ICeUTO

.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1
.1

[Slv=1VEN]

Emission side

[=lelolalalelolelelelelelele]
(=

=}
8
o

521 Min

AT: Static Structural
Total Deformation 3 |
D{pe: Total Deformation

Init. mm
Time: 1
10/15/2018 2:40 PM
0.15163 Max

4769

LOC00o00000000

0.00 50.00 100.00 (mm)

| I |
25.00 75.00

» Los Alamos

NATIONAL LABORATORY UNCLAS 0.00 5000 100.00 (mm)
EST.1943 | | I ] -
Operated by Los Alamos National Security, LLC for the U.S. Department of Energy’s NNSA 2500 7500

A A



Structural Analysis Cont’d

m  Mechanical loading only as opposed to Thermal/Mechanical
- Y4 Bridge arrangement w/o temperature compensation
« Stress linearization another caveat? ASME PV Code

= Labview Difficulties
« Arithmetic mean accuracy vs. overall system noise

m Bench Test
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Fluids Analysis

Velocity YZ Plane — Vector Plot w/ Target Holder Velocity XY Plane - Vector Plot

Vet dP = 0.0315 MPa
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Fluids Analysis Cont’d

= Flow Visualization vs. PIV

= Mechanical Loading Only
« Linearize Stresses?
« Operating Conditions

Prima
liess id :Z?:E?:nr: Peak
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Membrane Membrane ending
Descrip- | Average primary | Average stress Component of Self-equilibrating | 1. Increment
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52) continuities and continuities but centroid of solid Occurs at struc- siress by a
concentrations not concenira- section tural disconfinui- concentration
Produced only tions. Produced Excludes dis- ties. Can be (notch).
by mechanical only by mech- continuities and caused by 2. Certain ther-
loads. anical loads. concentrations. mechanical load mal siresses
Produced only or by differential which may
by mechanical thermal cause fatigue
loads. expansion. but not distor-
Excludes local tion of vessel
stress shape.
concentrations.
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Thermal Analysis

s  Governing Beam Conditions
« 200 uA peak current

— Minimum Beam Spot Size
« FWHMx=1.0148 cm
« FWHMy =2.4308 cm

— Inlet pressure 150 psig

— Mass flow 1.258 kg/s (20 gpm) ;
« Focused beam -7mm mis-steered in vertical direction |

— 100 uA @ FWHM = 3.53

Temperature NS
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Thermal Analysis Cont’d: Induction Coil Design
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Thermal Analysis Cont’d: Induction Coil Design

=  New test piece, pivot from quasi-adiabatic to steady state

m  Couple Sergey’s MicroWave Studios w/ Solidworks Thermal Modeling
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Synopsis

= TMRS MK IV
« 1L Upper Target (LANSCE/Lujan)

Geometric/Prototype Overview

Design Requirements and Operational Characteristics
System Summary
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Fluids Analysis
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e Timeline Discussion
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