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PaspaboTka B anoxy HeupoceTen

flpocnaB [JbIHHUKOB
HW mexaHukmn MTrY, nabt. 107



Vvflow CFD Suite

MeTop BA3KMX BUXPeBLIX AOMeHOB (BB[1), becceToUHbIN
YpaBHeHusa HaBbe-CToKca 2D
XXnpKoctb BA3Kas, HEOKMMaemMas
Tena
+ MHOro, Npou3BobHON GOpPMblI
+ MNOABWXKHbIe, HegedopMupyemble
« YNpyro ceBf3aHbl Apyr ¢ 4pyrom
+ coygapsioLimecs

https://github.com/vvflow/vvflow (open source)

curl -s https://packagecloud.io/install/repositories/vvflow/stable/script.deb.sh -o vvflow.deb.sh
sudo bash ./vvflow.deb.sh
sudo apt install vvflow
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NMpo6nembl pa3BuTuA

1. OrpaHN4YeHHOCTb NPUMEHEHNS
2. Hnskas BoctpeboBaHHOCTD

3. ln4yHble obcToAaTeNnbCTBA
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PACUET TPEXMEPHBIX TEYEHHI HECKHUMAEMOMN XWIKOCTH
HA OCHOBE JTHIMOUBHODND MPETCTABRITEHHA 3ABHXPFEHHOCTH
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TP moueE HOREIR DoTOON & PeicH Wi HeCTATN-
oHUPHIX TPexseprix vpassicnnil Humwe—Crokca
EAGOA HeCEMMacwal HHIKOCTH B JAlpa HECKRX
Kospad pETix. Meorod ociopal il neeaciMi nonod
BeKTOpHOH dvHKuHH D, HEDBaHHOI IIOTHOUTED
W T, R e KT e ELIERHTES CEORETER |
FABMAPEHHOCTE B BOUie TeYcHHA. BribeacHe ypasHe-
HILH SEONLN ILIOTHOCTIH 260 002 [, COOTBETCTIY 0=
MIHE HIMEHCHHI THIPOAHMHAMETOCKHY  nanel, W
ClpOpMYynHpOBaHE IPEHEYHES YCIOBHA L1H Hee B
BHIE HHTETPAILHOND YpaBHeHRA, [locTpocH coor-
.Y II.'I'H_If'I:iIFI,H" HCACHE R e T | METON T O
HIX I0MEHOR) 3 20H TPHMER IPHMOND YIS HHOTD
SHC THPR AR SROAESLHNE TR X CPHONG RSN
W PICTRHA AT RBXPCRLIY K0T

B macroames TP B PERRIC DOCCETONHRE METO-
M DMK IEYACHEOTCHE JUIH [ECETA MECTALLHD

T RAMTKHYTRMM s [ 3, 4] 0 passoodacE s
HEIAMK MY TLMIL NRPE B ML WIS MeHTUMI | OpTia-
WM, RIXPCRENE OTPCIKEME H CTVCTICIME [ AT HO
Ecigharypaua) | 5=4]

Bippesnle paMik WCTIOOBIVIOTCH 08 MOLETHPO-
BAHHH TeSeHIl w0 EUIKOUTE ¢ RULILHHLIMIL
THHIAMT (ITRIRA {KAE NPARNAD, HA OCTPRI KO-
sl Ha ¥Tux nsssy Bl KR sos BpeveHHM Lare
OGPENVIOTCH HORILE PUIMKH, KDTOPWE BITEH VHOCH TCH
NOFToErM JFLII M MOTIEHHE RAMEN RETTHOTEHCTCH
CROPOCTE X HAK0CTH e yinax, [lo Mepe pocTi soasy-
I HIEH TESCHEA BHID DN [HOTOMY TIUMIBEHHC Pan0K
CTAMGRATCH NSOTITKCKIM, BOBMKANT CHMONEPece
YEHHA, HCEOTOPHE PAMEH YpcIMCPHO VATHHATCE,
TSI BT TORINMBET L P Ton. K posie ¥ Mean
ETATEGE WO HO OTWETHTh HE RS MO 00T '\Iﬂ'l_l'_IMT‘l"
Bl X TOHOHN € HEHABSCT s NIIOMKEHIHCM

MeTopq BA3KUX AnnosibHbiX gomeHoB (BA/[1)




CFD Simulation




NMpoMnTbl

1. Today we'll build a computational fluid dynamics software. The simulation will include an infinite 3d space filled with viscous
fluid with two dipoles. A dipole is described with 6 floats - 3 coordinates and 3 dipole moment vector. I'll provide the formula
for calulating dipoles speed later. For now let it be equal to the dipole moment. Your task is to bootstrap the project from
scratch. Iwant it to be built with CMake and I need some simple 3d viewer with ability to move around. I don't want to
implement rendering engine manually, you should find some ready-to-use one

2. Read it and implement (Attached 4 jpg)

3. Your next task is to modify the demo scene implemented in the simulator. Remove the second dipole and put the remaining
one to (0, 0, 0), leaving its moment unchanged. Also add 200 passive particles to form a cloud around the dipole. When
moving with convective velocity they should leave thin traces. Like arrows, but curved



Vdd3d

[NpoBegeHmne pacueTa

CoxpaHeHue pesynstata B CSV
Buayanusauma OpenGL + 3anuck Bngeo
- [okymeHTauma (bopmyrnbl)

Language files blank comment code
C++ 23 814 548 3591
Fortran 96 2 165 179 985
C/C++ Header 19 253 94 973
TeX 6 146 19 861



CFD Simulation
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C uero HauaTtb

https://chat.qwen.ai/

> D1 qwen, NoOMorn MHe HacTpouTb VSCode ansa c6opkn moero npoekTa
Ha Fortran nog Windows. Cam VSCode 1 koMmnunatop ¢popTpaHa yxe
YCTaHOBEeHbI, KAaKOW MAaruH ycTaHOBUTb YTOObI MPOEKT MOXHO 6b110
KOMNUInpoBaTb U 3anyckatb npamo 3 IDE?

AreHTHana pa3paboTka
VSCode + KiloCode + QwenCode + Qwen



) « > Q vdd3d | EODE M- o x
= fercpp G csv_export.cpp C trailh ® G vddsim_twodisks.cpp crg - + BEBD2>@ 2| x
@ src » core » C trailh > ... Recent Tasks View all
7 class TTrail { -‘gr&_:-‘ Let's extend TTrail with two more
Q 8 private: - - parameters - id and kind, both simple
9 std::deque<glm: :dvec3> PositionHistory: — Integers. Id would be a globally ...
zi 10 glm::dvec3 Velocity; 22 hours ago -
11 static const int MAX HISTORY = 50;
12 int Id; Read carefully
ﬁ:’ 13 int Kind; ‘academic/dipole_interaction 2025 wvi...
14 static inline int GlobalIdCounter = 8; then update "doc/theory.tex” ...
B 15 A day ago -
16 public:
17 TTrail{glm: Edve:_:S position = {}, 1inrt kind = 8, int id I've fixed some Formulas in theory.tex
L_'@ 18 : PositionHistory(l: {[@]=position}) recently (eq 11). Check physics.cpp and
19 , Velocity() rhanae it arcordinalu
» 20 , Id(id > © ? id : ++GlobalIdCounter) Type your task here... #
21 , Kind(kind) {};
22 (@ to add context, / for commands,
hold shift to drag in Files
23 const std::deque<glm::dvec3>& GetPositionHistory() con 4 )
Q 24 glm::dvec3 GetPosition() const { return PositionHistor
25 glm::dvec3 GetVelocity() const { return Velocity; } ~ «» Code 5S¢ >
26 int GetId() const { return Id; }
f.ﬁ; 27 int GetKind() const { return Kind; } qwen-code:qwen3-coder-plus B g2
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XopoLuo Xyxxe

« lMomorun HacTpouTb - [lpoBepb U UcnpaBb
Looking at the current implementation again, I

- ObbACHM KaK paﬁoTaET notice that there's an issue with the floating-point
literal:

Hanan owinbky

Hanuwwn nokymeHTauuto

Hannwwn ckpunt



3aKnueHue

1. 3TO — HOBbIV MHCTPYMEHT, UM HaZ0 YMETb MOb30BaThCH
2. Bce pe3ynbTathl TpebytoT TLaTeNbHOM NepenpoBepKn

3. HE!:IPOCETM OOMONTHAKT, a HE 3aMeHAKT YellOBeKa



