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Introduction to my personal 

projects for one year of parental 

leave

Personal Projects

Home engineering difficulties and

the ways to overcome

Engineering Environment

Results of baseball simulations 

using the OpenFOAM®

Simulation Results



Personal Projects
Planning personal project for the next one year

시간은충분합니다. 남아돕니다. 물론바쁩니다.

그래서그동안하지못했던, 하고싶은것을하기로했습니다.

CFD Simulations

How and why does a baseball 

move?

Design an aero-parts of an 

automobile with 3D printing

Aircraft, Drone, and Arduino

Scaled model aircraft

Make a drone controled via 

WiFi (or RC) and Arduino

Home IoT System

Connect THINGS to a

Google HOME and make and

control the THINGS from 

outside

Media Contents on YouTube

Shoot footage of my daughter

and play with it and make it into

a video and post it on YouTube



RUN!

Computational 
Fluid Dynamics

Problems that I personally am very curious

about, but which have no engineering

significance at all.

OpenFOAM(R) is the most proper tool for

solving those problems.



Aircraft, Drone, and Arduino
Make aircraft and drone by using the arduino as a flight controller

I Believe I 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.

3D PrintingArduino Control



HOME IoT

 Make HOME IoT 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

Efficient
Works when needed,

turn off if not needed

Connected
Control home devices 

anytime, everywhere



Create Contents
One year's record of playing with my daughter

We’ll Have a Good Time
It is fun to spend time with my daughter, but it will be

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

spent with my daughter and post it on YouTube.

Shooting Editing Posting



Benjamin Franklin

When men are employed,

they are best contented



Engineering 
Environment

Data
Full of data

Resources
Abundant resources

! Time
No time for me

The engineering environment in company: abundant data and

resources but NO TIME for personal interest.

But HOME ENGINEERING, abundant time but no data and 

resources to run simulations. Nor license as well.

! Data
Lack of data

! Resources
No resources

Time
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

services.

Cost-effective Maintenance free Enhanced security



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, 

but it is ESSENTIAL to use various cloud 

services



HPC with 
AWS
1. Create an instance



2. Select a machine image

(AMI)

HPC with 
AWS



3. Select an instance type

HPC with 
AWS



3. Select an instance type

0.23 USD/hr for 4 CPUs

2.83 USD/hr for 48 CPUs

HPC with 
AWS



4. Add storage

HPC with 
AWS



5. Review the instance set up

HPC with 
AWS



How to connect to the AWS?

Connect via SSH using the 
private key file (pem)

HPC with 
AWS



Install openfoam6

Install openPBS

Install Blah blah blah

HPC with 
AWS



Cost Explorer 

HPC with 
AWS



Similar to AWS

USD 200 Credit for free tier

HPC with 
Azure



Similar to AWS

USD 200 Credit for free tier

But the credit cannot be used for 
other VMs

HPC with 
Azure



Jewish Proverb

The hardest work is to go idle





R. A. Dickey

WIN

ERA.

STRIKE OUTS

The first Cy Young Award winning knuckleball 

pitcher.

About 85% of his pitches was knuckleball with 

the speed of about 130 km/h.

20

2.73

230

2012 SEASON in NEW YORK METS



Work Flow : Baseball Simulations
To the Korea Baseball Conference

Knuckle Ball
How do the seams interact with

the air during the pitches?

Various Attitude
The effect of the direction of the

seams of a baseball

Slightly Rotating
Make a library for resolving the

slight rotating motion

Two/Four Seam
Secret of Two/Four Seam

fast balls

Blender
Post-processing by using the

Blender



Knuckle Ball Simulations
Feasibility Test
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Knuckle Ball Simulations
Is it possible to simulate the sphere around the critical Re number?
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Knuckle Ball Simulations
Baseball Simulation Results

REF R180 R270



Knuckle Ball Simulations
How to simulate a freely moving baseball?



Knuckle Ball Simulations
How to simulate a freely moving baseball?

Initial 
acceleration

constant acceleration 
to initialize the flow 
field around the ball

At (16.94, 0, 
1.5), released 

the ball for free 
motion

Free motion range
motion solver : DFBI

(Newmark solver)

release speeds
100km/h
130km/h



Knuckle Ball Simulations
How to simulate a freely moving baseball?

DFBI Motion Solver:

• Free motion in translation
• Forced rotating motion

Please refer to github project page for 
more detailed information

http://www.github.com/geonhong/homeen
g



Knuckle Ball Simulations
REF case results : 100 km/h
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Knuckle Ball Simulations
R180 case results : 100 km/h
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Knuckle Ball Simulations
R270 case results : 100 km/h
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Knuckle Ball Simulations
Comparison of R180 and R270

R180

R270

Slight lateral motion

Highly breaking ball

Strike Zone



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

Disturbed flow
Lower pressure 
than top side

Force 
toward the 
two 
seamed 
side



Knuckle Ball Simulations
Rotating effect on knuckle ball?
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Knuckle Ball Simulations
In short,

R270
130 km/h

R180
100 km/h

R270
100 km/hR270

100 km/h
slightly rotating



Future Plan
Future plan for CFD in the next one year

Rotating Motion

Update the DFBI to support 

fully 6 DoF rigid body motion with 

moving domain

Two/Four Seam Simulation

Simulate to analyze and predict the 

movement of fast balls

Blender

How to generate a fancy post-

processed animations by using the 

Blender

Baseball Conference

Submit and present at 

Korea Baseball Conference 

in the next spring



Thank 
You
Feel free to contact me:

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

010.3084.1357

facebook.com/kgb3233

geonhong.kim@gmail.com


