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Simple Heat Motivation Goals

Simple Heat 1s a software package that models three Heat load modeling allows tor accurate predictions of the Debug, Document & Publish:

dimensional power absorption in beamline components due to damage and deformation that X-rays will inflict on optics and Make such heat load modeling easy to execute for members
high energy, high power X-ray beams from both undulators and other highly loaded components. Given this information, it 1s of the X-ray community.

wigglers. This data 1s then used to calculate thermal profiles and then possible to make quick and cost-effective decisions Fixes Errors

predict deformation of optics. about the temperature control components necessary to the
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Operation Simple Heat takes in values for
numerous beam and synchrotron parameters

. Unicode decodin g errors . File separate Read - Write files?grep -nH -e "\"w\"" * pyadvancedoptions.py:

60: f=open("pickle/adv.json","w")backend_worker.py:451:

maintain quality at the interface of beam and equipment. pathing improvements - Improved =t s e voryy

f=open(root+"/"+name+".dat","w")backend_worker.py:518:

f=open(root+"/"+name+"_"+str(m)+".dat","w")backend_worker.py:523:
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r eglOn funCthn ’ GUI f2=open(root+"/"+name+"_"+str(m)+"unit.dat","w")backend_worker.py:

’ 1 oq o . . . 585: f=open(jobdir+'/'+ xop_pgm + ".inp", "w")
G UI ObJECtS / Fllters réadablllty * Unlversallzed Certaln backend_worker.py:1023: f=open("raw_flux.csv","w")

backend_worker.py:1108: f=open(outputfile,"w")heatloadmatrix.py:

Parameters Maln WlndOW Ag C H Rb ﬁle paths . Fixed json ﬁle errors - .109: f=0pen(ﬁlenar'1'16., "w")h.eat.load"mfltrix.?y:129:

json.dump(source, open("pickle/wig.json", "w"), indent=2)
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heatloadmatrix.py:130: json.dump(source, open("pickle/
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(source, open("pickle/und.json", "w"), indent=2)heatloadmatrix.py:135:

pYUiC4 Scr ipt tO update .Ui ﬁles * json.dump(source, open("pickle/undload.json", "w"), indent=2)

heatloadmatrix.py:155: with open("pickle/flt.json", "w") as

and generates a characteristic X-ray
spectrum (right: an undulator spectrum).
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Synchrotron Source.

Energy absorption Values for local heat/energy absorption are colasy e
calculated in 3 dimensions and translated to a brick matrix ‘

,ea[m]) for m in range(%,len(ea))]

for m in range(ﬁ,len(ea))' 1. AboutSimpleHeat
fij[m]*smath, exp(mua[m]*(matthick))

(brick powers and power densities are output to a file). C
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Projection The beam 1s assumed to be symmetrical about
the vertical axis. If the incident angle, theta, 1s 90° then a
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The primary script, heatloadmatrix.py,

quarter projection 1s mirrored three times. If theta 1s not

calls the necessary functions, imports

90° then half of the beam 1s computed and mirrored once.
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Output The mapped loads can then be used by a Finite | .
Element Modeler (FEM), e.g. ANSYS, to calculate the bump. beam configurations. (right: a sample | . 1 . 1

(above right, an ANYSYS model of a heat bump) tunction and a worktlow diagram). °Z’Z‘ ""’ P Huang, Ben Oswald, Matthias Liepe

rrdhcp-10-32-53-79: simple rfhs []

sou
source_power intpow = 237.89000525190983
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sourc smwer without fileering, 95, sezsazzecTy Jim Savino, Aaron Lyndaker, Rong
S0 e power afte f"l ing: 891.1722626660293 W
ra sorbed in b] ct: 653.2822540849833 W , ,
tted h ough the object: 237.89000525190983 W
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