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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

UNANED

wsesiilanadulasnseuiivssloviifuegamnndesidondinermansuazivelulad Seiilid
mssieengnsoonuuULar iU mAlulad Wiesnszsufnenmueandosiinuaiulng
PIOU FIEAUNENIU 3 GeV Fpsriundsnufigaiuan 1.2 Gev 1lu 3 GeV inidouagimnsiaiay
psznindsannudeuiinnfntutuedesdonargUnsaiisundsnunuasiulasnseuenaaiunrundene
uiesesdlouazgunsalls

Fafufsinnis@nuinisealnudoures CVD Diamond Filter @1m¥uszUUAILEBIUAS XMCT
Beamnline Sunasinifiauaciu Wiggler iuunasiniiauasiilyi Total Power #igs CVD Diamond Filter gn
FUNSaU 16,52 W/mm2 waw Total Power Wity 778.36 W Taens3dil I8vinsfnumaniudounes
CVD Diamond Filter wagtihwidaifu Giaqmmﬁﬁmdalﬁuﬁ 18, 20 ua 25 DIANTAYE LavAnyIHaAIY
¥aune4 CVD Diamond Filter uaztwdaibu dedamnisinavosimaaibuil 0.0997, 0.1296 wag 0.1496
kg/s eadlWluseaLug (Finite element analysis) Inglglusunsy Ansys 19n1591a99uuU Steady-state
Thermal

MnMFileTzsimanufeuseisinludiedwud wuingunsal CVD Diamond Filter Afigns1A"S
Inavesimaoiudl 0.0997, 0.1296 waz 0.1496 ke/s flquvgiigegadl CVD Diamond Wity 253.42,
253.06 WAy 252.9 aaALgaLTya LLazqmuQﬁqqqmmﬁéﬂwdaLﬁuwhﬁ’u 26.87, 26.44 Uay 26.87 83
walled AIUEIAU kag NATeIAIINTouYatgUnTal CVD Diamond Filter ﬁqmmﬁmaﬂﬁ;’mdalﬁu 18, 20
uay 25 asanealdoa dgaumniiindugsfiandl CVD Diamond Wiy 241.97, 245.13 way 253.06 83

walded uazanmglgeanvesimasiduwindu 19.44, 21.44 uay 26.44 asrnwallud AuaRy

AdAgy Keyword: (CVD Diamond Filter, Thermal Analysis ag Finite Element Analysis (FEA))
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

1. uni
o o dl d‘ o a o

AnudRLkariuveslymnvinnside [1-2]

wananuiauasdulasnsauvetinenldlutagiu Ae wsesiillauasasny (Siam Photon Source)
< < o A a [ a = ¢ & 1 ! a v
Jupsaanitlnwasdulasnssuruandany 1.2 GeV uadulasnseuivssloviidusgaundenuide
MaImemaniwazmalulad deiwhlviinissegondnseenuuuiasiauimalulad wWeasunTos
ALALATUlATATOULATEN 2 UTEAUNGIU 3 GeV TeTeAUNGIUNgunInasasiLlnauadulan
JauLATeALIN UnITeuarirnsdsanunsentninnuiounasinduiuniollowazgunsalifessu
NAIUINUATULATHTOUTINATATIANNFe MBS DsllauaraUnTalla

1A3 oellauazaUnsalisunasuainuasdulasnsau laun Fixed mask, XY slit, Energy Filter,
Photon absorber (PAB), double-crystal monochromator (DCM) L& e doubLe multilayered mlrror
monochromator (DMM) Lﬂumu Tnssns3dedyadufnuiaufoudiAind ures Energy Filter 1
ponuuuLDosiuilaasindafidiussuudiisuasmes XMCT Beamline Sadudnuilsaniidoiozadhs
= 1% 1Y :l' o a a [ < o a 1o a <
JunseuiunestullauasdulasnsouruIang sy 3 GeV iussuudnfsuasiunasinliauandu
Wiggler Faluwnaariniinuasiili Total Power 71g3 e Energy Filter aunsandnaniaglavaneviin
Leun we3adeu (Beryllium), ns1lwé (Graphite) uaz CVD Diamond Fadugudiuilvinminiigadu
wasdulasnseunazulaniuanudeulasauiouiiinluazgnszuigeendlguinaeiduy CVD
Diamond Filter 0w Energy Filter dmsunasdulasnsauniindssiugs CVD Diamond Filter Fa.luan
maenlylunuided

Ay N aw ¢ A ¢ % Aa £ o ¢ . . H &

N1 UINNUTTAIANDANBIANTIUNNATUNURUNTAY CVD Diamond Filter uazu1viaaliu
aaed5Inludiodiuud (Finite element analysis) Ingldlusunsu Ansys 1uis i deuldludagdunas
A1U50NAADUTY ToRADANANNUNITNARLUUTIABRULUUIUNTANYY avnindon1sVUIULUUIIADS

| 1y v v & Sas av & v & a ¢y  aa s a s
wazgeimuikaans Jululunenfivy s1e9uidel Wuduneun1siesgriaedslnludediuue
sUBUUNgANsSUNIIAINSeuianlvangauivgunsaluazn1seaniuy aaenaunsiiussendldla
93¢ Fedayamarlanulsslenilunmsihluusuusslusiunsesnuuuiiieidunwimslunisdesiumeg
AnudsmevesUnsailislasundtugunuasgulasnsou

2. Imguszasd
2.1 WieRnwmavesruiouniintuuugunsal (CVD Diamond Filter) HBSUNANIUAINUAITY
Tasnsou Ineldidlnlusieduud (Finite element analysis) Tun1snsiaaeu
= o ~ a a a H ! 2 o 1 ! s Yo
2.2 Anwwuuinassieyssiliumsvasunlaaugiivesivaedunivaduievesgunsalilelasu

NAIUINNBEIRULATHTOU
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

3. WWIRA/NOUE/MENNT
ANSNUNIUITIUNTTL/NUINE MN8T89 [3-5]

T T T T T T T
0 50 100 150 200 250 300

AWl 1 n13nszanegamadl CVD Diamond Filter MAnInNNsTnanAmToU 1290 W [3]

(VUIRFE: 30 x 3 U, ANUNUIVBY CVD Diamond: 300 m)

V A Vinokurov, V V Vinokurov, and O A Kabov (2021) lavinn1sfinenn1szanusouses Diamond
Filter §1113U station 1-5 of synchrotron "SKIF" Ifaueinestuiiiussans nmwesssuuranududiei
d1115U CVD Diamond Filter Ingldignislddoaanluveunasing lnefingssuanusousiu 1290 1aa
NBTNAVOINIIANUAAIAIGE) VBITEUUTEUIEANNS U Seulvveuwaiiuansaiu (thermal insulation,
radiation heat exchange), mufutiisefinaroguugigsanvos CVD Diamond l#¥unsnsvaoy
dnFnavesrudTusTEniveungiuasanantiives diamond lasuns@nwiudigamgilasaaun CVD
Diamond nuinegil 317.6 ssmwaldea fuuanslunnd 1 lnsgadundsaiu 1290 Fad Fsaenndoeiu
Inuavasasdiedmsun1siuafsEUUTEUIEALTOU é’mwm'ﬁlwamaqﬁmdaLéuﬁ'qmmﬁ NG GGG
AD 13.1 @ns/uni

O A Kabovl, Ya V Zubavichus2, K E Cooper3, M V Pukhovoy1, V V Vinokurov1, K A Finnikov4,
F V Ronshin1, A A Nikitin1, E F Bykovskayal, V A Vinokurovl and A S Mungalov (2021) n15nea3ng
«Siberian Photon Ring Source» %58 SKIF synchrotron lu Novosibirsk is underway masaniiunisey Tu
3Y8TUIN AN1TA5 @003 6 @niiIde %aqﬂﬂizﬁdauiwzyjﬁﬂaﬁuiuizuuqmmmmgq wandulasnsougn
a¥atulag superconducting Wigglers 2 @il Total radiation power winfiu 49 kW wag power density
Wiy 92 kW/mrad2 anssuutundanugeeauasdulasnseuduannziideudrsendmiunsdnnis
Au§auTed optical elements 71 a0ni3ds unanudlinauededmumanzdmivgunsahandu

WFPUINMTINVRITEUUTNANUEUTLY IauediegansiuinnnIzaeresgumngll AuAsen ke
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
' @ Yaal (3 a s . e .
LaYANY vaoidu lneldaidlwludiofuus (Finite element analysis)

ns8asalu CVD Diamond Filter fifiAaumu 300 lunseulneldaonsung ANSYS Fluent sauanslunind
2

21158
12141
31,255 Min

40,00 (mm)

AN 2 N1SNTZRIEATILASER (Mpa) uag Total deformation (mm) Tuuiu CVD Diamond [4]

Temp Vo Mises

1 500e+002 U2

1 48304002 TS0e+002

1 367e+002 2 200 /002

1 25084002 12 25004002
o 133e+002 2 D0De«DO2
1.0 7es002 1 7500002
000e+001 1 S00e+002
B33e+001 1 25004002
557¢+001 1 000e+002
S00=001 7 S00e+000
33304001 000e+001
167e+001 00w =007
000e+001 000e+000

113 MPa
151 °C

AN 3 miﬂszmaqmmimaa Beryllium window [5]

P. Marion, Y. Dabin, P. Theveneau, L. Zhang (2002) i ESRF m’iamé"ﬂ undulators 713 small gap
(in vacuum undulators, small gap in air undulators) ‘lﬁL‘ﬁNﬂ’J’]MMUWLLﬂHﬂJ@ﬂWﬁQQ’]ULLﬂQ‘?ljuiﬂiﬂi@uﬁ
daluga beamlines ag1aunn: Tug2s@ i H1uun ALMLILY LY INd1ugsqaTiseos 27 WAs 910
wndsrdaldinduann 230 W/mm2 1u 400 W/mm2 uazenads 720 W/mm2 luswian tenansilosune

DINNSNAUIUNARUNTUUEINUTENBUVDY beamlines UNNEAIWLNBS UL NUNS I UTLANTUT:
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

- New high power (HP) primary slits lagneaniuy K&dn waznagaula anuaenanves HP slits
AD: AUINAMEAL: 0 D9 4 U ANULNULET: 12 pm; auasalunisyinen: 2 pm; AMUAUILUUUDY
WA 360 W/mm2; ANE1ITIN: 740 U,

- M@l HP attenuators Snguszasdvesianneufenisgadulnneundssusi iletivan
AN52ANUSDUVU optical components @UY8d HP attenuators %9 CVD Diamond fiwdousenase
Famsazanusagadundaanuls 70 W/mm2 laghifitgmenufou

- m3mamsaigumgiiuazanuiaienuas Beryllium window: iagnarededuasiidudusud
Beryllium window axilgauvniiia 151°C wagamiaTen 313 MPa sfauandlunmil 3 mnueFonyisainy

Sougeganiveusulaluy Be foen15n150TIvd0 UL

4. 5N15AUEUIIY

1. FneUsimihssanssusasanuidefiieades

2. @%auuusanses CVD Diamond Filter wavszuuimasifugieTusunsy SolidWorks 2023

3. AnuUAAIRIRUTE1Y flgn1sfninareenwuuiinisvaast ¥n1sneaed Nudeyauas
Wisuisuiunaiildannnsimsisisedslnludodiwus (Finite element analysis) TUsunsy Ansys
l9n1591a99uUU Steady-state Thermal

4. AATIRNaNMINAawarUSulIsn1INaaed

5. @3unan1ivnaey

6. ANNNTILUIY

) [y

dwiulasinsisedlsimsidelnenisadrsuuusiansues CVD Diamond Filter lidnuaznaes
Awduitugn iUszneudsfudinlsenounan 3 Tu fe naeafiviiain OFHC Cu, viervaeLiu uazusy
CVD Diamond %1 500 uiluiing Ineviinsinseinuioudianiniuidiegunsal VD Diamond Filter
waztmiaeifu vusfigunsnidundsrunnuasdulasnseu Tnsludiuiagndiiis duneunsmen Power
Density ua Filtered Power dususnlddmuiumeamdanud CVD Diamond Filter gadu (Absorbed
Power Density) M3fuaaisnsn1stnaideana (Mass Flow Rate) sesimaeidu waznsmvunidouly
98Ul (Boundary Condition) Yu1aLeduus 7 l9n153as e inlusd o8 daeTusunsy ANSYS

Workbench
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

nsiuaeuluiion153ATzid8TUsuATU Ansys N1591889UU Steady-state Thermal
1. NMINMRUATUIALAZIUUINEBY CVD Diamond Filter
¥imsadnanuusiansduay CVD Diamond Filter #aeldsunsy SolidWorks 2023 Tngadnemny
wuudraedluguuvuiidisuarlidudeu dsilvunndauanslunmi 4 usiu CVD Diamond flvuin 40x10
Jdaduwns v 500 lulasiuns way Body vas CVD Diamond Filter au1m 80x50 dadluns wun 19.0

fiadwns wazviothdwiunaadulvuaduriugudnannigluvesie 8 fiaduns

k] z 1 5 4 = 2 1

Assem0.5mm

£} 7 £ 3 4 k) 2 1

A3

AN 4 LUUIIABILEAIUUIAYEY Diamond Filter

drudaRawNy Diamond a9 A OFHC cu

. 4
u
i \'
Wiy Diamond %1 500 Wluing vietwaewdu Jan fis OFHC cu

A9 5 wuudnaeeianues CVD Diamond Filter
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ngdgwn 1ANTA AnvinmInseanevegumginiialuuugunsal CVD Diamond Filter kaz1vessuy
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

2. MSMUUARMANURIFR

WUUINBB9UBITUINU CVD Diamond Filter 98UsenaumiaTudIu Usenaunan 3 Ju Ao Napsnyii
970 OFHC Cu, viauvaatiu wazhiy CVD Diamond FuUdIuv89nNadiignliy CVD Diamond Lkasvialn

waoLdundnaInian OFHC Cu uag Wiy CVD Diamond #&»91n Diamond Asnanslunini 5 Fsazlden

AnaNdRe19g Tunns19 1 2 wag 3 dwsuldlunisimaeismelusinsu ANSYS Workbench

5197 1 AauaniAian Diamond uag OFHC copper [6-8]

AENURUDIIER Diamond OFHC copper
Density 3.515 g/cm3 8,900 kg/mm?’
Tensile strength, Ultimate (MPa) - 394.38
Tensile strength, Yield (MPa) - 235.00
Modulus of elasticity (GPa) 1050.00 125.00
Poisson’s ratio 0.1 0.31
Coefficient of Thermal Expansion (CIE) (°C-1) 10.E-6/K @300K 0.0000177
Thermal Conductivity (W/mk) wandlumngeil 2 391.00
Specific Heat capacity (J/KgK) wanslun1sed 3 390.00

A15737 2 AN Spedific heat (J/KgK) ve¥an Diamond figaumagiisneg

gaunnil (K) Spedific heat (J/KgK)

73.15 10

173.15 100

273.15 400

373.15 750

473.15 1100
573.15 1300
673.15 1500
773.15 1600
873.15 1700
973.15 1750
1073.15 1750
1173.15 1750
1273.15 1750
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nggw WANGA ﬁmmmiﬂs:mwaaqmmﬁﬁLﬁm"ﬁuuuqﬂnifﬂ CVD Diamond Filter wagihwasszuu  (2026)
LaYANY naoLdu lneldislwludiodiuud (Finite element analysis)
#137371 3 AN Thermal Conductivity (W/mk) %8338 Diamond flgamaiisnag
aunndl (°C) Thermal Conductivity (W/mk)
-200 3500
-180 4400
-150 5000
-140 5250
-120 4750
-100 4150
-75 3600
-50 2750
-25 2500
0 2200
100 1750
200 1250
300 1000
400 800
500 700
600 600
700 500
800 450
900 400
1000 350
At 6 wuushaswieindefusasinmsnsinaveati
Technical Report 8



nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

3. mstmvuadeuluwazauauifvesilussuunaeldu
9INN1588NLUU CVD Diamond Filter Tisiszuvimastdunasfiemnanisivavesti sawansluning
1 = (v 1 9; o [} 1 <@ a v 1 s 1 a a ¥
6 viafiadan OFHC copper vieudmsunasiduiitduniugudnansnigluvesie 8 dadwns uazls
° ¢ a 8 2 A =~ = Y ° v o
msfnwgamgiitvasdun 18, 20 wag 25 asmwadua Reulvveuwanismanuieuszgninluldiu

wuudnaesuduugudnananeluvewissrueaANTou

2.1 MIAnsraausuns (Volumn flow measurement) Aa NszUsNISIAUSURsURIvaslradi

Inarwriensetemanisivala 9 Aanu Tunllamiena yade 9 Afeinusuinsvesivailnani

(%
[y

E A YY) & v < W a a N o Ya 'y} H
NURNTN AR T UIRIRINAEANUSIRILERTUaNNT15T 1 Tngluauddedmuualniden onsinistuaveaun
(Q) Viavium 3 A1 AB 6, 8 WAL 10 ANTHAUN

Q = v *A (1)
ANUNRUIYVDIAILUT

Q = 9m51M5tra (Volumn flow rate), AnsHaIuI9

V = AaAnusa (Velocity), linsaaiuni

1%
DY

A = NUNUTAR (Cross-section area) (A = TUr?), ASIUAT

P13 4 AasantivinanavealussuunaeLiy

AMANUR

s ugudnanegluveie 8 fafiluns

Nufintise (Cross-section area) (A = Tt 0.00005024 m?
ANV 997.1, ke/m° tu 25 DeFaLTYE

1Y

AN 5 WARIORSINISAAVBIUNANST UL

gnsInshua (Volumn flow rate) ArAusINsiug, NN IRT90E
(@nsnaiuni) (WASABIUNA) (Kg/s)
0.1 1.9904 0.0997
0.13 2.5876 0.1296
0.15 2.9857 0.1496
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

A5IANIstadanla (Mass flow measurement) s N151ANNAYDUBY AN Lrak1uLAS Bila T
281970 UNTITINIEAT NITANUIUMAIDATINTATNLE (Mass Flow Rate) wandbuauni1si 2 dmsu
Telunsiwmsngsisaluswnsy ANSYS Workbench

dnsn1sinalana (Mass Flow Rate) = OVA (2)
O o ArImUULLYBA (997.1, ke/m?) a4 25 DernwalTed
V o mudivesweni, wnsAedund (2.6539, m/s)
A fio Huiivemthdniiveamarluaniy, ms1amns (0.00005024, m?)
MIINTINaRaa (Mass Flow Rate) = 997.1 (kg/m®) x 2.6539 (m/s) x 0.00005024 (m?)
MIINNTINaRIa (Mass Flow Rate) = 0.1296 Kg/s

91995115 aanalunnsan 5 asduadeululunisinsizinedsluludiedmud (Finite element

analysis) laglglusunsy Ansys
3.2 MsmAAuanTAnIIALTouatl [9-13]

nsnAdNUTEANSN13NIEAEANTU (Convection Coefficient) A1dUUTEENENIINTEINEAIY
Fou (h) Ao AfiwanatiagnsINsagmausausEniaiurvesingiuvetianlnanunuR Ity Tnave

Fowlu Toddonsraunsaanain (W/mzK) megadedainismen ardudszdnanisnszaieainuiou (h)

vo311¥1 gaundl 18 20 uay 25 BIMLYaLTYd

o))

gns  Nu=(h*D)/k 9gnIEMIUIMIU Nusselt (Nusselt Number) (3)

h = (Nu*k)/D ﬁaqmﬁm%’ummé’wizam‘émimzmsjmm%’au (h) (@)
Tnei:

Nu Aa 91171 Nusselt

h fie ArduUsEANSNNINTENEANSaY (W/m?K)

D A9 WU UANENA19YDIYID (M)

k 9 A1n1sEANUSoUTRIvRYlva (W/mK)
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nggw WANGA

AT MUY

AnvinmInseanevegumginiialuuugunsal CVD Diamond Filter kaz1vessuy
naoLdu lneldislwludiodiuud (Finite element analysis)

(2026)

F1u7U Nusselt (Nusselt Number, Nu) 1usnuiuldfiffnldlunisesuienisatamaiusausening

fuRvesingiuvedvaiilvaiuiuRatuduan Nusselt gnimmuaidudnsdnesnisaemanuioulay

N15U1ANN50U (Conduction) BN1SANEMAINLSDULALNNTNSEANEANSDU (Convection)

Nu = (NMSANEMAINUSBULALNITNTLABANUSDY) / (NMSEN8WmANNSDUlAgN1TUNAMUSU)

wseansaliansdus Nnevesiudnuiu Nusselt wu:

Tnen:

@n3994 Dittus-Boelter: Nu = 0.023 * Re/0.8 * PrA0.3 (5)

Re fip I1WIULsEUBAR (Reynolds Number)

Pr A® 911U Prandtl (Prandtl Number)

n9mA1 Re (Suausduean) annsavililaglignssalui:

a9

Re

P*v*D /W (6)

Re A9 91uULsEUBaA (Reynolds Number)

p Ao AILLUYesURslva (kg/m?)

A <
v fAg AnudIvesvediva (m/s)

D A9 WU uANgNA1vDIYiD (m)

K As Arannunitavesvedlia (Pa-s)

M13149 6 AnanTivIauTouraninigamail 18, 20 uay 25 aerwaLgyd

°C k Cp p i Re Pr Nu H
W/mk | U/AkgK) | (kg/m?) (Pa-s) (W/m2K)
18 | 0.590 | 41834 | 998.66 | 1.056E-3 | 20079.12 | 7.49 123.72 | 9124.69
20 [ 0599 | 41820 | 9983 1E-3 2119591 | 6.98 126.25 | 9453.06
25 | 0612 | 41800 | 997.1 0.89E-3 | 23787.00 | 6.08 132.27 | 10118.59
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

INANTNN 6 WARILALTIUI N15InaliaAn Re>2300 satunisinawuumasiataud (Turbulent Flow) nsiua
wuUmasUBauddunisivaniidnwuznislvandudautazinisiUdsunlategnasinsi waziinsivanly

adaue NM3men Nu 35ldgnsves Dittus-Boelter Asuansluaun1si 5

A1 Pr (d7u3u Prandtl) 1udsunadlsiin dedudiuinuanunsovesvetivalunisdeilumudiy
luvaslvadiaisuiumsdaiuauiouluvesiva ansildlunadamnssuves Pr (31u7u Prandtl) a@unse

slilaeldamasaluil

Pr = (L*Cp)/k (7)
e

Pr Ao 974U Prandtl (Prandtl Number)

K As Arauniinvesvesla (Pa-s)

Cp fp AANusaudunzaasvedlra (J/keK)

k fio mn1sihanuseureswesiya (W/m-K)

[
[

AItuANTEUAZgNEEmLARLY Liquid metals Llad91ndien Pr doendn 1 wazaemladiluingduiiionin

a0

1A Pr 11AnN

AN5199 7 929AU89 Prandtl numbers (Pr) d@usuvedluanild

Fluid Prandtl numbers (Pr)
Liquid metals 0.004-0.030
Gases 0.7-1.0
Water 1.7-13.7
Light organic fluids 5-50
Oils 50-100,000
Glycerin 2000-100,000
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

4. mstmualeulvvesniudeu (Absorbed heat flux ) UuguUnsal CVD Diamond Filter

M‘WIT W ; (I ) T

N

mask  shits shutter wE MM DOMSI(111)  HRM . End station 1 End Station 2
Suts Filters  DMM [W/B4C)

om 20m 22m 23m 25m 27m 30m 40m 60 m

Front end Beamline End station

(https://slri365.sharepoint.com/:w:/r/sites/SPS-1IBeamlines/_layouts/15/Doc.aspx?sourcedoc=%7BEDCCF2C5-9D64-44E6-9784-
25EB21AFB3D6%7D&Ale=SPSII_BL_DDR2024_Ch08 XMCT.docx&action=default&mobileredirect=true)

AN 7 RURIEIUUTENDUNANVDISEUUVBITEUUALALILAT XMCT

a v agl’ [ = 12 . . g I < % o
NWITYUNINITANYINTEUIUNTNNANUTBUYBY CVD Diamond Filter Lag UIMaBLEU WaIIUNgN
Usegaanunainiwwnunuusey Jsluvasiilauaadu Wigsler wisnfiwesszylilupised 8 dmsunsdl
Madeiian Aol Maximum beam current 500 MA  LVINANIUTIUUATAIIUNUIUUYDINGIIIUIN

uwvaarillauasegluszAuasan

15197 8 M3 TmesdmuIImIUAUUTEY (Storage ring) waz unasiLidnuasdulasnsou (Wigsler)

Storage ring

Energy (GeV) 3.0
Maximum beam current (mA) 500
Circumference (m) 327.6
Wiggler

Magnetic field (T), B 1.901
Device Length (m) 2
Au (mm) 50

UrImslnesd1ns Ui uusey (Storage ring), Wis1dwasvesunaanuiauasdulag
n3ou (Wigsler), sveevnavasgunsal (CVD Diamond Filter) wasuuasniiinuasdulasnsou (Wigsler) 22.74

WIAT FALEARIIUAINT 7 war Yoalawad (Beam size) 13.48 x 3.6 Hadwuns (horizontal x vertical) @
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)

LaYANY naoLdu lneldislwludiodiuud (Finite element analysis)

vungeslannasnuluanuunsyanlidiiu 100 W e Power Density wag Filtered Power aaglusunsa

SPECTRA 11.2.1 sfauanslunnii 8

@ SPECTRA 11.21 — ] X

»

File  Select Calculation Run Parameter Set Edit Help

Main Parameters

- Light Source Confgurations x

gy (mrad) 9.505e-10, 9.50%e-12

Field Siructure

End Correction Magnet

Ty (mm) 0.1009. 3.900e-3
oyy(mrad)  9.754e-3, 2.437e3
v (mrad) 0.170333

[[]Zero Emittance

Define Obs. Point in
Accuracy

[ Storage Ring | ||[ wiggler v||| [Far Field & Ideal Condition:-Spatial Depe
.|| [ndence:Angular Power Density::Mesh: x-

Energy (GeV) 3 B(T) 1.901 y
Current (mA 500 Ay (mm 50

. (mA) y (_ . Distance from the Source (m) [22.47
Circumference (m) 3276 Device Length (m) 2 8, Range (mrad)
Bunches 437 ge?rRMEQget _Lt‘ajngth (m) 132 F'f)ints ®)
o, (mm 2.903 Of Reg. Ferlods
Nzt( c )_n o (96010 K value 8.67509 8, Range (mrad)

T EMIELEE R KX Opene (MMMrad) 04001, 07288 || points (y)
Coupling Constant | 0.01 Ory,ry (MMmrad)  0.05574, 01016 || 5. .. (mrad) 0.7654, 0.1204
Energy Spread 0.00077 £y (mm,mrad) 0.4126, 07288 _
Bry (M) 999 | [16 I, (mmmrad) 005588, 0.1017| _'€"MO eneric Fiter

vy Filters

Oy y -7.6e-15). |-3.8e-15| || & (V) 11377.9 Material | Thickness (mm)

Ny (M) 0.0339 | |0 e (nm) 0.108969 || " T s

My 38e-16) |0 Total Power (kW) 19.5489 :

Peak Current (A) 51.5105 || Gap-Field Relation

Edit Material

Angle
Default

II

Output File

Format JSON v
Browse

Folder
‘ F:\File For Ansys_Filter SWAXS\spetra

Prefix |

@ sPecRA 1121

| File SelecCakulstion Run  PammelerSel Edi  Help

| [Fitersa Power

Exportas ASCH
Opsn Now Window
O Comparative Piot

Post-processing

@ SPecTRA 1121

| Pl SelectCakculation Run  Pammeter Sel Edi Help

Post-Processing

Export s ASCH -
Opan Now Window
O Comparative Piot

Fitered power

“ —

’ 2

0.5 I
‘ _ 1:

E

- 18

] |
— :

6 4 2 ] 2 4 6

AN 8 LEAINISLAAINITIILABSAY d1MSUNITUIAT Power Density tag Filtered Power

WIAINA39U9 CVD Diamond Filter AAYU (Absorbed Power Density) IFa1naunisi (8) A
w&auA CVD Diamond Fitter gadu dnusnidei dsuanslunimi 9 Tagen Absorbed Power Density

gefignilAnyindu 16.52 W/mm? uazAn Total Power Winffu 778.36 W

Absorbed Power Density = Power Density — Filtered Power (8)
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nggw WANGA
waTADLY

v

AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)

naetdu lngldislwludiodiuud (Finite element analysis)

Absorbed Density (W/mm*2)

Absorbed Power Density
— 16.52
16.52 1667
6 - . 16.37
16.34 T 164 1623
44 a . 16.08
1615 g 1. .
15.97 -20 160 B
£ 2 158 1564
E 1579 g 15.50
> 1550 % * 15.35
Z 1521
-4 i 1842 %15 15.06
1524 158
-6 -
T T T T T T T 1508
% -4 2 0 2 4 3
(mm) N
1
. Absorbed Density (W/mm*2)
1652
1638
Volume = 7783 i 1615
FWHM_x = 0 FWHM y =0
Waximum= 16,519
1597
£ o o
1579 v . U
- NN 9 LAMINGIUN Fitter aneu (Absorbed
1560 4
. o
. Power Density) ViU 2D Wag 3D
1524
1506

5. MSAAUAYUINVDILDAUUR

0.00

70.00(mm)
L ASSSSaaa—— SS—

35.00

17.50 52.50

el' a & a ¢
AN 10 GUU'W]GUENLQGLQJUGWII%IUﬂTTJ LATNEN
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
LaYANY naetdu lngldislwludiodiuud (Finite element analysis)

mMuuaeAlUANlglunTIATIEARElUTLASH Ansys Taglusian CVD Diamond Filter
A A Yo o a vy a W a a ' | e ' .
AeduilasumuTaugegalidanuaziBeauindu 0.5 ladluns duvenasdauyy CVD Diamond ay
1 gol 1 [ o v a I3 1 [ a a a I3 [ 14 a 1 dy M v
Nouvasdunuualidieduduuinmianu 2.5 Jadiuas @uinvsaedwudusulvasidunninidlile
a vV %

W99 Tuaygnnandnel Ansys 2024R1 STUDENT dda91invunn) wandlun1ni 10 uazdi0e19v0s

HaulRlEluN1TIAIIZA ARSI UAINA 11

[B]

[B] Edge

B Temperature: 18.°C

[BJ Mass Flow Rate: 0.1296 kgfs

.00 30.00 60,00 {rmm)
L ES—— ES——

15.00 45,00

A9 11 wansdeuluilglunisiwsiedh
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

(%

5. WadwWs uazafusiewa

waALTouYeagUnsal CVD Diamond Filter dwiumsideilifiunsinausfsnannudouiléan
n1391899 Absorbed Power Density 1nndayavesszuuaideas XMCT uazdnsnsivavesimaoifu
Tnevhnsfinwdnsnisinavesini 6, 8 wag 10 Anssowil figumadl 25 esmuwaiTea wagvinisine
qquﬁmaﬂfmda@uﬁ 18, 20 way 25 asmwaidea snsnslva 8 Ansroud Fadusnsnislnavesh
fazlddmsuedesiiiauadulasnsou naannslnseisedsinludeduud (Finite element analysis)
Tnelilusunsu Ansys lévhnsasunaesgumnigeaauagsiaauugunal CVD Diamond Filter uagiinee
B dawandlumsnedl 9 wazuansnisnszaedivesgumniuugunsal CVD Diamond Filter Rauansselud
awdl 12-14 uansn1snszanefvesgumniiuugunsal CVD Diamond Filter uaztvaaifuvoinisny
Snsinslvavesiiil 6, 8 uaz 10 Anssiowdl 9 25 ssmwaidea uazamil 15-16 uanIN1INIEAILFITES
pumgfiuugunsal CVD Diamond Filter wagvasifurasnsdnugumgfivesimaniduil 18 uag 20

= Y] T a ! ~
RBNGMINGINHNE] @mi’]ﬂqﬁiﬂﬁ%@ﬂuqﬂ 8 ANINBUN

15197 9 agUnavetgum)igeaaLasagauuaunsal CVD Diamond wazuiviaeiiy

aoundl (sFaltya)
CVD Diamond dvaoidy
Soulumsnnass RRIVRIGERGE qmmﬁﬁwqm QRIVRGERG( qmmgﬁ@?ﬂq@

(Max) (Min) (Max) (Min)

gnIINTIna 1‘71"137 0.0997 ke/s 253.42 47.30 26.87 25.00
waeidu 25 °C 0.1296 kg/s 253.06 47.11 26.44 25.00
0.1496 kg/s 252.90 47.02 26.24 25.00

gumpfivesimae | 18 °C 241.97 40.15 19.44 18.00
Hu fidnsnislva | 20 °C 245.13 42.14 21.44 20.00
0.1296 kg/s 25 °C 253.06 47.11 47.11 25.00
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
1 @ Yaal (3 a i A .
UAZAME naodu Inglaslnludiediud (Finite element analysis)

E:Steady-State Thermal
Temperature

Type: Temperature

Unit: °C

ime: 15
18/12/2024 248PM
253.42 Max
2804
20266
177.28
1519
12652
10114
7576
5038
25Min

000 3000 60,00 (mm)

Qe 5000 10000 ¢mem)

E:Steady-State Thermal
Temperature 2

Type: Temperature
Unit:°C

Time: 15
18/12/2024 2:53 PM.

26.867 Max
26.66

26452
26,245
26037
25.83
25.602
25415
25,207

[ n . . . . . - . .
(]

0.00 30.00 60.00(mm)
L SS— S—

15.00 25.00

AT 12 UaAIn1snseaefvetanmngivugunsal CVD Diamond Filter uaztvaedui

25 psmwaldied Nons1n1slravresin? 6 anseewii (0.0997 ke/s)
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ngge 1ANG

LS ATUS

v

3 AnvinmInseanevegumginiialuuugunsal CVD Diamond Filter kaz1vessuy
naoLdu lneldislwludiodiuud (Finite element analysis)

(2026)

E: Steady-State Thermal
Temperature
Type: Temperature
Unit: *C
Time: 15
18/12/2004 2:35 PM
253.06 Max
217
20238
177.04
151.7
12636
101.02
7568
5034
25 Min

60.00(mm)

000 5.000 1000 (mem)

E: Steady-State Thermal

Temperature 2
Type: Temperature
Linit: °C

ime: 15
18/12/2024 2:42 PM

26.436 Max
26277
26117
25,959
25,798
25,698
25479
25319
5.6
25Min

0.00 30.00 60,00 (mm)
L —S— ES—
15.00 .00

A7 13 uanen1snszaneivetanmngiuugunsal CVD Diamond Filter uaztvaeidui

25 pamwaldied Nons1n1siravesin? 8 Anseewii (0.1296 ke/s)
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
1 @ Yaal (3 a i A .
UAZAME naodu Inglaslnludiediud (Finite element analysis)

E: Steady-State Thermal
Temperature
Type: Temperature
Unit; *C
Time: 15
18/12/2024 2:59 PM
252.9 Max
22758
20226
17693
151,61
12629
100.97
75,604
50322
25Min

000 3000 60.00(mm)

E: Steady-State Thermal
Temperature 2

Type: Temperature

Unit: 'C

Time: 15

18/12/2024 311 PM

26244 Max
26106
25,963
25.83

25,691
25,553
25415
25277
25138
25Min

0.00 30.00 60.00 (mm)
L SEE—— E—

15.00 25.00

AT 14 UanIn1snseefvetanmngivugunsal CVD Diamond Filter uaztvadui

1Y

25 psmwaded fiensmsluavesini 10 Anseewnd (0.1496 ke/s)
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
1 @ Yaal (3 a i A .
UAZAME naodu Inglaslnludiediud (Finite element analysis)

E:Steady-State Thermal
Temperature
Type: Temperature
Uit *C.
Time: 15
18/12/2024 146 PM
241.97 Max
217.09
192.2
16732
14243
11754
92,658
67.772
4288
18 Min

E: Steady-State Thermal
Temperature 2

Type: Tempersture

Unit: *C

ime: 15
18/12/2024 1553 PM

19.436 Max

19277

19117

18.958

18.798

18.638 Y
18479

18319

18.16

18 Min

000 30.00 60.00(mm)
L SESEaa— S
15.00 45.00

Al 15 wanen1snszaneieseamaiiuugunsal CVD Diamond Filter wagimaaidui

18 psmwadiod Nons1n1slravesin? 8 dnseouldl (0.1296 ke/s)
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
1 @ Yaal (3 a i A .
UAZAME naodu Inglaslnludiediud (Finite element analysis)

E: Steady-State Thermal
Temperature
Type: Temperature

nit: °C.

Time: 15
18/12/2024 2:10PM

245.13 Max
22012

195.1

17009

60.00(mm)

15.00 45.00

2000 500 18000 e

E: Steady-State Thermal
Tempersture 2

Type: Temperature

Unit: *C

Time: 15
18/12/2024 2:26 PM
21.436 Max
21.2717
21117
20.958
20.7%8
20638 N
20479
20319
2016
20 Min

0.00 30.00 60.00(mm)
L IES—— ES—

15.00 45.00

AT 16 UaAIN1INIEeRvetanmngivugunsal CVD Diamond Filter uaztvaeoui

20 pamwaldied Nons1n1slravesin? 8 Anseawli (0.1296 ke/s)
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

6. d3Una
nan153delagagUeaztaauanulunisaniunsinidedely naaslvesnuideiasterauaiuzuuimisly

mMsAdeiReafumufeuvesaUnal CVD Diamond Filter Tnsmsllusunsuinsegvimaluludiodumd

madeidunissiananszuannIsnamu$eures CVD Diamond Filter way Yndouiu Tasfinw
aruduitusuosnnufeustedninisinauargumnivesimaouiu

1. HavB9ANNSeURDs RTINS NG YnsAnwsRsINSInavesvaoiud 0.0997, 0.1296 uag
0.1496 kg/s guunivesimaoifu 25 ssriwadea 9nnisasvaeuauioudeIFinludoduudives
gunsni CVD Diamond Filter §h31n1slviavastimdeifudl 0.0997, 0.1296 ua 0.1496 ke/s Slgnmniigean
i CVD Diamond Winffu 253.42, 253.06 Wwag 252.90 seAwalTea LLazqmuQﬁqqqmaaﬁma’aLﬁul,vhﬁ'u
26.87, 26.44 Uz 26.24 BIMATLE AIUAGY

2. wavesnwdousegunivesivanifu vnsAnuifigumgivesimaaibu 18, 20 uay 25
RIFATEE 9NIINTIMA 0.1296 kg/s 31NN1TATIIARUAIINTOUAETT Inludiefiwudvesgunsal CVD
Diamond Filter qquﬁ%mﬁgmdmﬁuﬁ 18, 20 uag 25 sy LTaLTYd ﬁaﬁquﬁﬁﬁm%qaﬁqmﬁﬁu
241.97, 245.13 way 253.06 9AUAYYE LLaz'qquﬁqaqmaaﬁmémﬁmmﬁ’u 19.44, 21.44 way 26.44
DIMYALTYE MUFIGIY
darauaug
p1aimsthauantivesiagildadanldlunsiiesey Tasnsvedoyainuivnazde CVD Diamond

iialilevayanaauiinimnuseaulndifesnisldnuasaunngdu

7. ngug{liuselevd

nudTeliannsadulsglovinonatsnguiinestosiunisesnuuu sz wagldnuszuuiasdulasnsou
lnedseazidennail

1. 3mns dnideuazinIneeansiuandudulansou
- mmaammami’gmemmiﬂiumaammﬂﬂlﬂumiaaﬂLLUULLavﬂiuﬂiaaﬂmmmmmiumiw
PRHEOIGE sufinesnuuussuusEUem Sl sy Ay
- mmaalmamﬂaLUuLmeﬂumswwmLLﬁxUﬁUUgaqUﬂsm‘iuuﬂau %1 CVD Diamond Filter il
anmudeveanANaou uastiiuenateslunisvaaes

2. WmihiufoReulusyuuandeas (Beamline Operator)
ansnsnwansAneluldtmundeulumsling wu gampfuasdnsmislvavenimdoudud
wanga ietlesfumnudevevesgunsal

Technical Report 23



nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)

3. mAgamnsTuTiAateiuTanuar s UUAFaIsUNS g
LY qma’mﬂiw’;’a@%uqa V3BITUULADTINEET XN ILWINNNITIATIZVRALNITINNIT
Aufauluussyndldlunssuiunisesnuuugunsal

4. dnAnwagdAn®AIAINTIY
anunsaldilunsdfnulunisseuinsiesmzinuiouiieisinludiodmud waznisuszandld
LUsunsuinaeamnadAIngsy

Potauauurlunsiluly
samsdnwianunsnihlulfifusumduniseenuuussuundeduasnmadeniYandmiugunsaifides
fundsnugs eiinegnsldunazanaudssdenindemeanmiuieulussuudulasnseunas
sruuiiAede

Technical Report 24



nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
uaANY naoLdu lneldislwludiodiuud (Finite element analysis)
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
' @ Yaal (3 a s A .
LaYANY vaoidu lneldaidlwludiofuus (Finite element analysis)
AMANUIN

Adlan1514lUsunsu STEADY STATE THERMAL module of ANSYS
Utilize the STEADY STATE THERMAL module of ANSYS to evaluate the temperature variation of

water flowing through a pipe.

Solidworks saves files in the.stp and.step file formats.
In order to open the Model in SpaceClaim, it needs to be.stp,.step.

"
e
°

TR T S S Ao |
57 s
o ot
3 Geometry v " . . .
4 E o 7 Right click Geometry in the Steady-State Thermal and choose Edit
\ T
5 @ setw [ edit Geometry in Discovery... Geometry in SpaceClaim.
7 @ Resuts Edit Geometry in DesignModeler...
Steady-State Thes Replace Geometry »
@ ExportBlade Neutral Data Format...
53  Duplicate
= = Transfer Data From New »
1 Transfer Data To New »
2 & EngeeringData| 7 Update
[ o # ieronco
4 @ Model Update Upstream Components
5 @ setwp [@ Refresh
6 @ Solution Reset
7 @ Results B Rename
Steady-State The Properties
Quick Help
Add Note
B SOUDLONS | tie i em et Don Jeiwten geeew #0007 W @ - | DK .
T T T | SR AT iV B S YT T E R T Y Model (Solidworks)
e @lRlele >
7
anr cae:
‘@
&

Model in the Ansys program's SpaceClaim
As you can see, the Solidworks program's Split Line is missing. In the
SpaceClaim program, we must draw the Split Line once more.

Click Split
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nggw WANGA AnvimInseaneveumgiiiiatuuugunsal CVD Diamond Filter wazuvesssuy  (2026)
LaYANY naoLdu lneldislwludiodiuud (Finite element analysis)

Click on the area you wish to draw, to adjust the size,
The X-axis size is set, and the Y-axis size is set by pressing the Tab key on
the keyboard.

Once the Split Line is correctly formed, combine the unneeded portions
using the Merge Faces command.
(https://www.youtube.com/watch?v=YGriJWZjlY)

Click the v

G o Split Line of Heat Flux

. Nt (8 Gt G

ey - - Click the Volume Extract tool in the Analysis group of the Prepare tab.
Cod LIS, bl Tl el o a4
8.0 BRI ERL S e G Vo " B0 e -

—

Click the Select Edges tool guide to select the edge loops that enclose the
volume of the area.

- Tool guides
‘" CEOwmnt .
B The following tool guides help step you through the process:
-

The Select Edges tool guide selects edge loops that enciose a region. Eages are

B o et o s g o e
starting at the selected seeds.
The Select Faces tool guide activates by default when you select the Volume
Extract tool, and sefects faces whose edges seal an enclosed region. This is a
shortcut to selecting al the edges that are detected in a face, You can Crl+
Select multiple seed faces, and then choose to click on 4 different 100l guide.
Once you creste a vokume. the Select Faces tool guide resets by default

when an intemal edge koop is either not simply fillable, or when you want some
non-standard fill geometry to be created

The Select Seed Face [ too! guide sefects a face that fies within the volume you
want to enclose. Ifths i not chosen, then SpaceClaim chooses an arbitrary face
to start from, and test whether any bounded volumes are created. If they are not.
another face will automatically be selected and the algorithm will re-start, Select &
face here 1o save this tesation time.

. The Select Cap Faces 100l guide selects optional capping faces. This is important

The Complete tool guide creates the volume solid based on the edges and seed
face you select.

%
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Click the v

Volume for Beams Create

L - - Click the v at Volume
- PRI W D pooms il
el s

7 —

el B ML e el THeiiveid] =gl 3

L f’-—"‘""‘“""‘:" e G| Qain Yo Do Do - """"

T Click Profiles in the Beams group on the Prepare tab. This tool

enables you to add a profile to your structure.
P : s Click Extract in the Beams group on the Prepare tab, Select a solid.

98 @ AT @ o s OFmee &
o;f = A.:.A' B | Qourtm | SO | o e ':"

i
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— The beam object is defined, and the Beams and Beam Profiles folders are
Gro | Bourem e ——

e G e S created in the Structure tree.
Pl - =

Click Orient in the Beams group on the Prepare tab.
Select a beam in the Structure tree

Click Orient in the Beams group on the Prepare tab.
Select a beam in the Structure tree

_ Click Orient in the Beams group on the Prepare tab.

:h-- & & 2 lb-nc:wlq’!ﬂ W haes sk’—w O :cu—n ;\u— =
< £ Focer S Bt B Son i
e - s Qi oo S g o . Select a beam in the Structure tree
et = =
H

_ Select all a beam in the Structure tree => Move to New Component

S New Component 1
o = B o o or  Blwtfom B Conme ~\Cormet
L8N @ T S e O :z._“w =

8-9 B e Gauton e S e sy +
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Remove Detect

Select a Component 1 in the Structure tree

Click-anyobiect. Doubleccliek to seler Properties=>Analysis=>Share Topology=> Select a Share

lionajag - suondg

Beam (Extracted Profile”
Beam (Extracted Profile”
Description B I Beam (Extracted Profile”
dentiier 4 [ Beam Profiles

Keywords L Extracted Profile

.

Modified 25/09/2024 11:14 AM

v Material Name  Unknown Material
Flid False
Densty  None
v Name
Instance Suffix
v Sheet Metal
Sheet Metal  False

Select Save as from the File menu.

B | Eeemem—— b -
2 St Mowiwm o Few ¥ o
2o S8 ooyt vt b e hora s Qyzantaze Y Commn B odes i+
) e e | Ot - P
o o S e P
o
o

@ Someion v 3 Et

g s Newtate

[Rcm— T AT e ,x_ Save as type: SpaceClaim files (*.scdoc)

Lae e
= rooms 5 B Shchacie
gy P
b @ssa
e | o
Suwne s
5 ko

Fsons
Sxemte S tosCoched

= it

Open the Workbench => Steady-State Thermal
Right click Geometry in the Steady-State Thermal, choose Replace

Geometry, and Browse..

Mo X . K
Open the File type: SpaceClaim files (*.scdoc)
2B R+ o Teh B+ e+ T 3 [Sawenacr »
[ - =-ae
) e Mame -
R 5 Pt
> e Touch ] T tpece
- One Teuch ) J A an A e
[
=
@ssenssom
= oo, | —
B Locui i N et Smen Flow. 1"
™ Ll Dac R szemd s Fow =
2 ool B
et Bse
= e ESE -

Fie e Sasent S Pl M Gesmetry Fies (s st

Com ] oo
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Steady-State Thermal
B edi
Editin Read-Only Mode. .
E|E3  Dupicate
B Transfer Data From New »
Transfer Data To New »

Update

Update Upstream Components.
Clear Generated Data
Refresh

Steady-State e

Right click Model in the Steady-State Thermal, choose Update.

3 [ ceometry Vi
i r—
5 @ setwp = P
6 § Soluton ¥.a
7 @ Resuts ¥

Click Model, this will open the model in ANSYS Mechanical.

ANSYS Mechanical

Geometry in the Structure tree, the Beams are showed in the Structure
tree. Select a beam in the Structure tree, Model Type property is specified
as Thermal Fluid. And Material=> Assignment=> Water Liquid

(You apply the Mass Flow Rate boundary condition on the edges of Line
Bodies whose Model Type property is specified as Thermal Fluid.)

Technical Report

Geometry in the Structure tree, Click on the CVDDiamond in the Structure
tree. In the Details window, change Material to Diamond.
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= Geometry in the Structure tree, Click on the SS304 in the Structure tree. In

X[ $

960000¢|00

el 11111 I

the Details window, change Material to OFHC.

Right-click the Mesh object and select Insert > Sizing.
Select the CVDDiamond (1 Body) and change Element Size from Default to
0.5 mm.

Right-click the Mesh object and select Generate Mesh or Update.

2 @ Engnesring Data v

4

3 [ Gearetry v .

4 @ Mokl 7

A CEr—

6 @ Soution )

7| @ Resuls #
Steady-State Thermal

Technical Report
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T /@ Edge Szng
=9 [fl] Steady-State Thermal (E5)
=0 Tnitial Temperature.
/] Analysis Settings

Right-click the Steady-State Thermal => insert => Heat Flux

Insert » % Convection Coefficient
B3 Heat Flux

B, Heat Generation
¥

Temperature

~283
=-9E) Solution (
() soluti ‘@ Suppress
&  Clear Generated Data

Heat Flux

Jetails of "Imported Load (A2) X Delete A Insert an Imported Heat Flux

T [=» object to represent thermal heat
3[Defnttion I Rename ] 3
& i M transferred to an thermal analysis.

Type 5 Group Ctri-G

Interpolation Type E o o

Group Similar Objects
i r 8 P i @ Press F1 for help.
Source A2:Setup

Delete Mapped Data Files | Yes

click Imported Heat Flux, select a Face of the model (CvDDiamond), then
click the Apply

T 5 B =m right-click Imported Heat Flux and select the imported load. The load will

= be applied to the object you selected on the model.

The load (Heat Flux) will be applied to the object you selected on the
model.
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W EngE STy
[S8¥ 1 | steady-State Therg

Right-click the Steady-State Thermal => insert => Convection

O~ % 2 I Conmants Whangs-

Oubate O Sove swein

-4 Q@ ARQA su K

5 )

% /B Ganery

iy
ey oo
[y
2N G Exvocng e
< et u
S et Eavoont el

5 g e

st bomeil Y S B RN

Liowe  Banomnn

Brssaone

D

BEBEBE P8 = Mt (] Db Licead Blomen- ,

s
Sapmgiuinas  Gever i
e,
Bress
e
Fun Covhiant 1 00 000 ol 1 00k
% o B o T
Corancioniees— rran Cambates

~y7=0 Initial Temperaty Insert > 'Sl Temperature
/]l AnalysisSetting! 53 g1, 4 Convection (This boundary condition causes convective heat transfer to occur through
Duplicate 50 T one or more flat or curved faces (in contact with a fluid).)
Heat
GlearGenented Data R ties Insert a Convection load to cause convective
SH B Perfe heat transfer through one or more flat or
| ] ¥ Heat curved faces in contact with a fluid.
ails of "Steady-State Thermal (E! . Rename F2
P T @ Inten
Iefinition ) Group Al Similar Children @ Press F1 for help.
Thermal "% Mass
\nalysis Type Steady-stat 0 Open Solver Files Directory Imported Load
olver Target | jical APDL
S L @ Fluid Solid Interface
)ptions
jenerate Input Only [ No @ system Coupling Region
[@ Element Birth and Death
@l Contact Step Control
8 Coupling
E  Commands
@ Python Code
R T g S S click Convection, select a Face of the model (in contact with a fluid), then

click the Apply, film Coefficient=1.3202e-002 W/mm?.

Details of "Convection”

=/ Scope
Scoping Method | Geometry Selection
Geometry 13 Faces

=/ Definition
Type Convection

Film Coefficient 1.5202€-002 W/mm"C (step appli...

Ambient Temperature |22.°C (ramped)

Convection Matrix

Program Controlled

Suppressed Mo

Fluid Flow Controls

Set the Fluid Flow property to Yes.

Define your Scoping Method and select the desired edge through direct
selection or by selecting an appropriately defined Named Selection from
the Fluid Flow Scoping property.

&0
e » @ Temperature
I Analysi 8 sove % Con
4" convec A ad TEmPerature
@) Tempe | Duplicate Insert a Tempersture object to simulate a
ML MessE @ Clear Generated Data B He uniform, time-dependent, or spatially
/55 Importy @, perf wvarying temperature over 3 selected entity.
-/ Soluts X Delete =
5 He:
/Bs i
4 T Rename F2 Press F1 for help.
Jar L o @
& T B Group All Similar Children G hass Flow Rate
S Open Solver Files Directo
g o 2 Imparted Load >
& Fluid Solid Interface
®. system Coupling Region
Details of "Steady. Thermal (E3)" 3 [@ Element Birth and Death
[ Definition &L Contact Step Control
Physics Type [Thermal B0 Coupling
Analysis Type | steady-state e —
Solver Target | Mechanical APDL
=/ options Fython Code
Generate Input Only [No

Right-click the Steady-State Thermal => insert => Temperature
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(e ———

e e vt

Bcmeres G- | s 9

P e O | AL | B
o liowt  Bamsmen  Smsswn 0 R0

e e | e

EE/

click Temperature, select vertex, Temperature = 22 °C

Insert ) Temperature
Solve 4 Convedtion
/@) Temperatre ||} pypicate /N Radiation
-/ Imported Load | &, Heat Flow
-, Imported @ Clear Generated Data
/) Solution (€6) ¢ 1.0 @, Perfectly Insulated
B3 Heat Flux
Stea Themal € 1 pename =
= @, internal Heat Generation
Physics Type e 5 Group Al Similar Children ¥, Mass Flow Rate
Analysis Type sma,.s.uﬁ‘ Open Solver Files Directory Thpoieaty
Solver Target [ T Mass Flow Rate
=1 Options | @ Fluid solid Kg Insert a Mass Flow Rate load. Apply this load to
Generate Input Only [ No | @ system Couf edges to model heat distribution which occurs
e XA due to the mass transport of the fluid (mass/time).
@ Etement sirf
& ContactSte{ ) press F1 for help.
BE Coupling
E. commands
@ Python Code

tsometric View
set

Restore Default
ZoomTo fit
ZoomTo selection
Display Graph
Imageto Clpboara
Cursor Mode

BL®Pr 0@

View
Select All
Select Mesh by D...

Right-click the Steady-State Thermal => insert => Mass Flow Rate

https://ansyshelp.ansys.com/public/account/secured?returnurl=///////Niew
s/Secured/corp/v242/en/wb_sim/ds_Mass_Flow_Rate.htm(%23mass_flow_r

ate_analysis

Right-click the Solid Bodies => Hide => Solid Bodi

e e o st bl i

D e o b

Click Mass Flow Rate, select Edges

Formula of Mass Flow Rate

The mass flow formula is given by,

[m=pVA

Where

p = density of fluid,

V = velocity of the liquid, and
A = area of cross-section

Convective Heat Transfer coeflicient b(T) calculations

For circular tube saly? Taie
T [Tube D o
A n’
T [Flewrae s
w''s
et

s

i
i

Mass Flow Rate = 995.7 (kg/m?) x 2.6539 (m/s) x 0.00005024 (m?)
Mass Flow Rate = 0.133 Kg/s
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s Mass Flow Rate =0.133 kg/s
a2 EEm

4 (o) DEmre Lttty BComan

Boundary conditions for SST calculation in Ansys

The temperature change of the solid body
Tiax = 224.63 °C
Twin = 22.0 °C

The temperature change of water
Tuax = 23.4 °C
Tin = 22.0 °C

e 13 (WA (BB e -t - D AT W P

REFERENCES

https://innovationspace.ansys.com/forum/forums/topic/helical-coil-heat-

transfer/
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https://www.youtube.com/watch?v=hdm_NZLCJPs

Ansys Mechanical Thermal Fluid 10 Element

https://ansyshelp.ansys.com/public/account/secured?returnurl=///////Niew

s/Secured/corp/v242/en/wb_sim/ds_Mass_Flow_Rate.html

https://www.youtube.com/watch?v=lYGriJWzjlY

Thpm ANSYS

MERGING FACES IN SPACECLAIM TUTORIAL 3

§ e Gy 6% G A e Qew
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