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NMpumeHeHue poly cell

https://openfoamwiki.net/index.php/Polyhedral_mesh_generation (23 June 2011)



https://openfoamwiki.net/index.php/Polyhedral_mesh_generation
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NpumeHeHne metoga KABAPE ana TpeyrosbHbiX
NI0CKMUX AveeK B cpeae openFoam

CoaeprkaHue:
MatemaTtndeckoe mogenmposaHue metogoMm KABAPE ansa
ypaBHeHUM HaBbe -CToKca
PaspaboTKa anropmMtma Ana TpeyrosibHbIX A4eeK
Pe3ynbTaTbl BbIMMCAEHMMN

PelleHHble 3aa4m:

3aZlavya o Buxpe
3a/la4a 06 06paTHOM CTyMNEHbKE
3aja4a 0 COCTAaBHOM npodune



lNocTaHOBKa 3ajlavdi1 CKMMaeMOoro rasa
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openFoam phase 1

|deal gas

r=r-dt2*fvc::surfacelntegrate(rnews*(mesh.Sf() & unews));
e=(e*r-dt2*fvc::surfacelntegrate((mesh.5f() &
unews)*(rnews*Cv*tnews+pnews)))/r
u=(u*r-dt2*fvc::surfacelntegrate((mesh.Sf() &
unews)*unews*rnews+pnews*mesh.5f()))/r
+dt2*fvc::laplacian(nu, u);



Bbiuucnenma B auenkax( Phase 1 & 3)

i vol<Type>Field: p,U,T — conservative cell variables

. surface<Type>Field: Ps,Us,Ts - flux face variables
Phase 1-3

p=p-dt2*rss*fvc::surfacelntegrate(mesh.Sf() & Us);
T=T-dt2*fvc::surfacelntegrate((mesh.Sf() & Us)*Ts)
Cell B (Backward) +dt2*fvc::laplacian(kappa, T);
U=U-dt2*fvc::surfacelntegrate((mesh.Sf() & Us)*Us
+Ps*mesh.Sf()/Rofon)+dt2*fvc::laplacian(nu, U)
+g*dt2*beta*(TRef-T);

=3 Face Normal: mesh.Sf()

thermodynamicProperties

nu nuf02-100 0 0]0.8929001e-06;
kappa kappa [0 2 -1 000 0] 1e-06;
Rofon Rofon [1-3 000 0 0] 997.2;

g g [01-20000](00-9.81);

// Thermal expansion coefficient

beta beta [00 0 -1 0 0 0] 0.65e-4,

/| Reference temperature

TRef TRef [000 100 0] 292;

Cell F (Foward)



BbluMcneHnMa MHBapMaHTOB

P
=u-—-—
2% Eigen values are equal positive and negative values of wave
e, P velocity. Zero eigen value is for Y and Z velocity.
§ P

OpenFOAM formulation:
Time loop
i cell variables Phase 1;
@ race variables Phase 2;
== Face Normal: meshSf Phase 3;
Loop end
Phase 2 is external function.
Cell F (Foward) Boundaries are OpenFOAM
codedMixed type.




' paHeBble BbIMMC/I€HUA

[+ |I-
T + c - invariant value, | - distance
to opposite face, indices b u f
At f are for backward and forward
l | face invariant value, cb u cf are
+ O ! for backward and forward cell
T b of invariant value, csb u csf are
AL previous for backward and forward cell
y invariant value on intermediate
time step.
< , >le l =
At At
max
I+ :maX(I’Ib’ICb)+2(ICSb_ICb)+CI_(]_[b) Iinaxzmax(hlf!lcf)_i_z(lcsf_Icf)+c|_(]f_])
1™ = min(1,1.,1.)+2(1 , — | S " Lt
St=minl 1, 1) +2(1 g, - °b)+CT( —1,) 17 = minl 1 1)+ 201 =) +e == (=)
| 21, =1, > 1™ | Mo 21, =1, > 1™
17 =321 -1, 1™M<=2l4-1, <=1 1" =321 — 1, 1™<=214 -1, <=1™
| 21, — 1, <1 | ™ 21— 1, <I™

New velocity values -half summ of invariants with indices “+” and
“-”. Pressure - half difference, multiplied by factor pc.



TpaHcdhopmauua TpeyronbHou ceTku B poly
mesh



BbiuucneHue B GUKTUBHOM NPOTUBOMNO/IOXKHOM MPaHM

Faceb Cellcb Cell cf Face f

Uy = 2U;e = (Uy +U,)/2,1=1,..3

L :chf _(pcf +pcb)/2
Ef = 2ch _(ch + Ecb)/2

p=p(r-1)(E-u;u; )



3apava o Buxpe

time=11.30

Bua cetkum

MOZAYJ/Ib CKOPOCTMU
g’ P 280000 aueek



3anada o CTyneHbKe

time= 23.6

Bua 3aBMXpEHHOCTH

Bua cetku

PES
SIS
7N

7
S

N AN AN KN
>

LR M
'..-
‘.v

507
"y
=
<
b.
%
8
<]
5
>
<
S
A

LSRR

SRR
1

g
X
S
INONYONSONVONT SO OO0

Segsese
N SU O,

)
gu@u@u@m
\/

77
S
25

TN TN TN N PN N KN
S ONINNTOST NN

SNV,
S5

o
X




3apa4a o0 cocTaBHOM npodune

A
S acieee

ST
e=O5N
Ristche

450000 a4yeek



. .

3agada o coctaBHOM npoduae (aHMMaUMA
3aBMXPEHHOCTU U aKYCTUYECKOro AaBJieHUSA)

time=7.00

time= 7.00




CpaBHeHMe C dIKCNepUMMEHTOM MO pacnpeaesieHUIo
AaBs1IeHUA Ha npodune
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CuHaa nmHmna - CABARET



CpaBHeHue c 3KcnepMmeHToM no PSD
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(a) Sensor S3

Orange line - CABARET

PSD of Cp [dB]

PSD of Cp [dB]
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(d) Sensor S13



NapannenbHble BbIYMUMCNIEHUA U

MaclTabupyemocTb

Step Processor Cell Cell Performance Total
number number number | number | (processor time | time,

per per single step sec

processor | for single cell),
1S

14109 128 | 12962 102 21.69719 | 31.83
14109 64 | 12962 204 13.28509 | 38.13
14109 32 | 12962 409 8.17008 | 47.37
14109 16 | 12962 818 6.382148 | 72.62
14109 8 | 12962 1636 5.470367 | 125.3
14109 4| 12962 818 4.699517 | 214.55
28395 256 | 57762 232 15.96 | 101.65
28395 128 | 57762 455 10.17 | 130.12
28395 64 | 57762 911 7.35 | 187.91
28395 32 | 57762 1823 6.65 | 341.42




BbiBOADI

Peanusauma metoaa Kabape ana ayeek poly ans ckmmaemon
KUAKOCTU MMEET XOPOoLLUME AMCCUNATMBHbIE CBOMCTBA a/iIrOPUTMaA.
CKOpOCTb CYeTa COMoCcTaBMMa CO CKOPOCTbIO CYETa MO ApPYrmm
nporpamMmam, peanmsyoLiMmm metos Kabape.



