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CFD Simulations
How and why does a baseball
move?

Design an aero-parts of an

automobile with 3D printing

Parsonal

3| Projects

Planning personal project for the next one year

Aircraft, Drone, and Arduino
Scaled model aircraft
Make a drone controled via
WiFi (or RC) and Arduino

=& HhSL o
A2 NS o2 RS

Home [oT System
Connect THINGS to a
Google HOME and make and
control the THINGS from

outside

You
Tube

Media Contents on YouTube
Shoot footage of my daughter
and play with it and make it into

a video and post it on YouTube




Computational
Fluid Dynamics

Problems that | personally am very curious

about, but which have no engineering

significance at all.
OpenFOAM(R) is the most proper tool for

lving th roblems.
RUN!




Aircraft, Drone, and Arduino

Make aircraft and drone by using the arduino as a flight controller

| Believe | Can Fly

It's been my long wish to make my own plane.
Arduino will be used as a flight controller and plane

components might be created by using a 3D printer.

Arduino Control 3D Printing
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Efficient

Works when needed,

turn off if not needed

Connected
Control home devices

anytime, everywhere

HOME loT

= Make HOME |oT devices by using the

Arduino or Raspberry Pi.

= Hack the wall panel to get the control
permission of home system.

= Sniffing the ethernet and analyze the
transferring data

= Connect created HOME IoT devices to a

Google HOME



Create Contents

One year's record of playing with my daughter
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We’ll Have a Good Time

It is fun to spend time with my daughter, but it will be

forgotten over time. So | want to record the time |

spent with my daughter and post it on YouTube.

&) (3

Shooting Editing Posting




When men are employed,

they are best contented

Benjamin Franklin




~
Engineering
Environment

The engineering environment in company: abundant data and But HOME ENGINEERY no data and

resources but NO TIME for personal interest.

y
Z
=N
=
Data | Resources Time
Full of data Lack of data No resources Enough time



Cloud Services

Please take it out when you need it

Cost effective, but powerful

The AWS Free Tier enables you to gain free, hands-on

experience with the AWS platform, products, and

amazon

web services G Q

Cost-effective Maintenance free Enhanced security




dWS$S

Google Cloud Platform

/ Microsoft Azure

Service Providers

Google has no data center in Korea

(Slow)

= Azure (MS) and AWS (Amazon) has data
centers in Korea

" Those services provide FREE TIER to

experience the cloud system

GitHub is not a cloud service provider,
butitis ESSENTIAL to use various cloud

services
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HPC with
AWS

2. Select a machine image
(AMI)
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Comes with latest binaries of deep learning frameworks pre-installed in separate virtual environments: MXNet, TensorFlow, Caffe, Caffe2, PyTorch, Keras, Chainer, Theano and

64H|E
CNTK. Fully-configured with NVidia CUDA, cuDNN and NCCL as well as Intel MKL-DNN
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HPC with
AWS

4. Add storage
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5. Review the instance set up
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HPC with
AWS

Install openfoam6

Install openPBS
Install Blah blah blah

G .1p-172-31-28-1 1824 ubuntu BB:B6:48 R workqg
48.1p-172-31-28-1 1824 ubuntu AA:B88:88 R workqg
ubuntuPip-172-31-28-164:~f0penFOAM/ubuntu-6/run/pipef1826% tail - log

Starting time loop
surfaceFieldValue patchAverage:

total faces = 1195
total area B.5814631

Time = 1

[1p-172-31-28-164:267462] 23 more processes have sent help message help-mpi-btl-base.txt / btl:no-nics
[ip-172-31-28-164:26762] Set MCA parameter "orte_base_help_aggregate" to @ to see all help / error messages
smoothSolver: Solving for Ux, Initial residual 1, Final residual A.B5B7215, No Iterations 3
smoothSolver: Solving for Uy, Initial residual = 1, Final residual A.8693365, No Iterations 3
smoothSolver: Solving for Uz, Initial residual = 1, Final residual = B.B947382, No Iterations 3

GAMG: Solving for p, Initial residual = 1, Final residual = B.8736258, No Iterations 45

time step continuity errors : sum local = @.PAY89324, global = -B.BA139B1, cumulative = -B.BAL39B81
smoothSolver: Solving for omega, Initial residual = @.457877, Final residual = 8.8249313, No Iterations 3
smoothSolver: Solving for k, Initial residual = 1, Final residual = B.875646%46, Wo Iterations 3
ExecutionTime = 18.16 = ClockTime = 18 =

Time = 2

smoothSolver: Solving for Ux, Initial residual @.118364, Final residual = B.8188418, Mo Iterations 2
smoothSolver: Solving for Uy, Initial residual A.8912989, Final residual = @.BAE95555, No Iterations Z
smoothSolver: Solving for Uz, Initial residual = @.1178%92, Final residual = B.887847684, No Iterations 3
GAMG: Solving for p, Initial residual = @.983351, Final residual = B.8771193, Ho Iterations 4

time step continuity errors : sum local = B.34799, global = B.8173942, cumulative = A.B159981
smoothSolver: Solving for omega, Initial residual = @.346527, Final residual = B.8182113, No Iterations &
bounding omega, min: -3516.84 max: 1385@8.8 average: Z7B.735

smoothSolver: Solving for k, Initial residual = B.322642, Final residual = B.824484, No Iterations 3
ExecutionTime = 24.6 = ClockTime = 25 =

Time = 3

smoothSolver: Solving for Ux, Initial residual A.B432258, Final residual A.PAZB935, No Iterations 3
smoothSolver: Solving for Uy, Initial residual A.@371835, Final residual A.88354611, Mo Iterations 3
smoothSolver: Solving for Uz, Initial residual = A.B685852, Final residual = B.885259464, No Iterations 3
GAMG: Solving for p, Initial residual = @.214335, Final residual = B.8195225, Mo Iterations 3

time step continuity errors : sum local = @.319521, global = B.@RA&62B84, cumulative = B.BZ26262
smoothSolver: Solving for omega, Initial residual = @.27718, Final residual = B.@183897, No Iterations &
bounding omega, min: -11777.8 max: 13949.5 average: Z243.181

smoothSolver: Solving for K, Initial residual = 8.197678, Final residual = B.81546724, Mo Iterations 3
ExecutionTime = 38.77 = ClockTime = 31 s

Time = 4
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The hardest work is to go idle

Jewish Proverb
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R. A. Dickey

The first Cy Young Award winning knuckleball
pitcher.
About 85% of his pitches was knuckleball with

the speed of about 130 km/h.
2012 SEASON in NEW YORK METS

WIN
I 20

ERA.
- 2.73

STRIKE OUTS
I 230




Work Flow @ Baseball Simulations

To the Korea Baseball Conference

Various Attitude Two/Four Seam
The effect of the direction of the Secret of Two/Four Seam
seams of a baseball fast balls

Knuckle Ball Slightly Rotating Blender
How do the seams interact with Make a library for resolving the Post-processing by using the
the air during the pitches? slight rotating motion Blender



Knuckle Ball Simulations

Feasibility Test

U = 100km/h Drag Coefficient of a Sphere
D = 0.142m 100

),
Re = —

vV
= 1.36 X 10° JEE




CcD
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Knuckle Ball Simulations

s it possible to simulate the sphere around the critical Re number?

No grid
dependency
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Re
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R270

R180

Knuckle Ball Simu

REF

I0NS

|at

Baseball Simulation Results



Knuckle Ball Simulations

How to simulate a freely moving baseball?




Knuckle Ball Simulations

How to simulate a freely moving baseball?

constant acceleration
At (16.94, G, to initialize the flow

1.5), released field around the ball
the ball for free "
= atTa NEL

release speeds acceleration
100km/h

— 130km/h G

»
»

A

Free motion range
motion solver : DFBI
(Newmark solver)



Knuckle Ball Simulations

How to simulate a freely moving baseball?

DFBI Motion Solver:

[J geonhong / homeeng ®watch> 0 | #Star 0

<> Code Issues 0 Pull requests 0 Projects 0 Wiki Insights Settings [ ] F re e m Oti O n i n tra n S I ati O n
home engineering Edit [ ] FO rced rotati ng mOtiOn

Manage topics

D 8 commits ¥ 1 branch > 0 releases 42 1 contributor

Branch: master = New pull request Create new file Upload files  Find file
Ubuntu DFBI includes retating motion(alpha) Latest commit bf8c258 3 days ago P | e a S e refe r to g Ith u b p rOJ e Ct p a g e fo r

| openfoamd/libraries cleared in Make directory 12 days ago m O re d eta i | e d i nfo rm ati O n

| openfoam6/libraries DFBI includes rotating motion(alpha) 3 days ago

[E] README.md Initial commit 12 days ago

y http://www.github.com/geonhong/homeen
&

homeeng

home engineering

© 2018 GitHub, Inc. Terms Privacy Security Status Help Contact GitHub  Pricing APl Training Blog About



Knuckle

REF case results: 100 km/h
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Knuckle

R180 case results : 100 km/h

time, s

3all Simulations
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Knuckle

R270 case results : 100 km/h

time, s
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Knuckle Ball Simulations

Comparison of R180 and R270

Strike Zone
R180
Slight lateral motion
R270
Highly breaking ball
- R




Knuckle Ball Simulations

What about Dickey’s knuckle ball? - 130km/h
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Knuckle Ball Simulations

The role of the seam in knuckle ball

Force
toward the
= ~ | two
Z -/ seamed
: - side
\ R =citow z \ Lower pressure

39e+02

p
500 -400 -300 -200 -100 0 100 20
L —— ‘
- h id
o o than tOp Sige
0 15 20 25 30 35 3.8e+01 500 -400 -300 -200 -100 0 100 200 39e+02
| | L | |




Knuckle

time, s
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3all Simulations

Rotating effect on knuckle ball?
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Knuckle Ball Simulations

In short,

Ead
- R180 R270
- 100 km/h - @120 km/h
R270
Ro70 ™ [ 100 km/h B
100 km/h |

|
|

slightly rotating




—uture Plan

Future plan for CFD in the next one year

Rotating Motion Two/Four Seam Simulation Blender Baseball Conference
Update the DFBI to support Simulate to analyze and predict the How to generate a fancy post- Submit and present at
fully 6 DoF rigid body motion with movement of fast balls processed animations by using the Korea Baseball Conference

moving domain Blender in the next spring



Thank
You

Feel free to contact me;

facebook.com/kgb3233

geonhong.kim@gmail.com

A-309, 15, Jongga-ro, Jung-gu, Ulsar

010.3084.1357




