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ABC Project Proposal

1. Big Y Issue

2. Major Objectives

3. Key Performance Index
4. Innovation

5. Risk Assessment

6. Member & Budget

7. Schedule

8. Tech. outsourcing

Jan. 09, 2010
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. Project Leader : 000 3g) pi®
ABC Pjt Proposal (High efficient heat pump water heater) Date : 2010.01.09

Background Goal

# Base model
20Hp : ABC-N3000D (10Hp*2)
Water heating EHP : BBD246C/TRE488C

* Competitor
High capacity water heater 20Hp : RWQQ20M (DA}
Water heating EHP : EEQQ003A (DA

Q High capacity water heater
= Building trend : High-rise, Air-tight, Mixed HVAC
* Enter the central A/C Market

Q Water heating cycle —
= Global Market : 20154 1102HcH (201044 302FcH) o & KPI Initial Target
= Preoccupy the EU heating market B s Large on N s PP

capacity | (cnh
Value High efficiency, Cold climate Wiheater JFA 4.2/5.2 4.5/5.3
Type o | AR ARE Water RHAH . 4.2
Product Water heater heating cop
ycle R 4.0 42

Schedule & Budget Expected Neck Problem & How to solve

Neck Problem How to solve

Hgn | 1001 1002 1009 1011 1101 11.02
capacity ‘ PCP PP DV ) PV )PQ (MP) « High efficient cycle «Inv. Comp. Ratio : 50% 1
WiH  Linear control by load - Comp. (inv. 3EA,Const. 3EA)
e 1001 1002 1006 1009 1011 Large | control logic develop. |
4 < . capacity ’ ;
Heating PCP PP ) DV ) PV y - Secure rell « Oil return & Oil level
cycle Wiheater equalization logic develop.
« Comp. duty, back up control
Total 2010 | 2011 | Remark - Facility interlocking control
MM(AC Gr.) 73 s | - | ews || Cycle matching between | - Cycle control parameters
504 504 | - | Heating i dule and ODU redesign & optimization
out Subject B2 BUBEALHET Cycle
o “Chargor 000 2% (coth ) « Hydro-module Controller | + Duct PCB Modification
Period (Budget) 10.01 - 10.12 (3,000MW) * Facility investment of 15RT Chiller

D =AY 24

1. Big Y Issue

Needs for large capacity water heater of water source type
for entering central A/C market & extending AC market

Market size

‘07 ‘08
8,200 11,400
Ac
Central
AC
A 1,000
Sales o 4,000
Target

(25%30) | 08

Domestic sales

0% 20% 30%
Operating profit ratio

‘09
13,400 [ Unit : 100M# ]

Large capacity
Water heater

CAC Trend

Q Building Trend
+ High rise / Air tightness
+ Exterior & interior
ixed HVAC for energy saving
« Minimize Installation space
Q Product
- Large capacity (Easy installation)
- Hi icienc,

« High performance in Cold climate
- ODU hot air & Low Noise
Q Function
+ Interlocking venti
+ Easy control & m:
Q Competitor
« DA} : Water source 5/10/20Hp Line-up
« CAt : Water source 15Hp

on
enance (BMS)

Needs for large capacity Water heater

&t

ol

RIS HIEIA

o YRSTO| YN HUHEL| EHHAS
E3t0] 7ol oHE SHMa} 1 i

A EFZALE
A2l
T A

NFZAL: ABFR, HESE, AH% 27 S8 24
- ZEdEeo INHel NS Tt 7|EN MHe 1 2E
x| HA
SE Y0 02 YIS HA|

>
o SEHE XTSI 01, UM, Y2 O|F 59| A
e | |
s7gg $Ys7| AP 2A X2
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2. Main Objectives

Major Objectives

Technical Issues Output

Large capacity
Cycle
(30hp)

Water
Heater
30hp I

Water
Heating
EHPJ{ &

Water Heating
Cycle

High Efficiency . ‘tv;g: .Bis; ,E;ﬂ : B
- Installation Cost : 50% |

Installer-friendly design - Ref. Piping : 50 |

« Longer life cycle

High Reliability « Comfortable Cooling/Heating

* Heating COP : 4.2
« Water Temp. Rise, AT : 20T

+ High Reliability suitable for
water heating
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3. Key Performance Index( KPI )

Sub KPI
— uﬂ =

Asls Target

iabilif Oil level equ among units
Reliability (Inv. 3EA, Const. 3EA)
6 | 6
Oil Level 2 5
Inv. | Con. Inv. | Con.
As Is (Standard) Target (30Hp)
Water Temp.
AT
(TourTin)
Asls Target

Main KP1
Buo Model XHAH : LRW-N29D
Compolltor DAL: RWE-30M
Large
Capacity
WIH
30nE) Asls Target
(10Hp) 120Hp) (30Hp)
Base Model
CcoP KA : ABC246C(2Hp), EFG468C(aHp)
Competitor
DA}: YTUO007(2Hp)
EHP
Water a0 e
Heating
Asls DA Target
Output "1 AC DH& 10002} J104

1. Preoccupy Water Heating market
2. Strengthen AC Product Line-up
3. High efficient cycle development

I AIEIA 2t of

ISIEIM EH of
[ OENEET

5. Risk Assessment

Risk Counter Plan Charge Remark
0 CA} 15Hp Tool development + 1% Step : 30Hp development RN
o : Ongoing «+ 2" Step : 40Hp tool development T, AR
(Monitoring Market)
Biz.
Risk
Q Di i Ce « High i Partial HPA
with Central AC - System hybrid : Central + Water heater AC AIE
@ | O Maintenance failing system « Making SVC Manuel N N
: Confuse Utility and AC « Error display (BMS & AC) P, AR
Tech.
Risk
Q Reliability « Securing reliability 52
- Oil Level between units - Oil return & Oil level equalization logic
- Pressure balance between units | - Consist of common pipe between units

@ serious / Difficult / Urgent ' Concern / Attention @ Easy / Going on well

D =4 24

4. Innovation

Large capacity water heater

Technical Issues

How To

« Inverter compressor ratio 50% 1
- Optimized control logic development
: Control method betweens units >

Asls
Main + Sub + Sub

« Oil return & Oil level equalization logic
High Reliability
-0il Level equaliz.
-Liquid back

« Back up control for failed compressor
« Facility interlocking control
« Strengthen Safety control

« Duty control for compressor life equalization

5o
—— Wain+MaintMain
High Efficiency s2 —— Main+SubsSub,
*COP : 4.7/5.6 48
cop 15%t
" ToBe
Main + Main + Main
40 Capacity
a6 Ratio(%)
0 10 20 30 40 50 60 70 80 %0 100
Compressor Minimum ol level
& Baaring:{

Cylinder-y.

BoaringL

o va
eluie] aixd 7ol

‘Time (hr)

-81 -

o TALEMZNE HEtloR ERHME FIIg 9T Q
Y gFol Al=E sEiTtot
> o3 A% AR sat XAg najsie] Hojols AY
> Zt Q@ AR E MMB| BE
> ZZHE ¥ o M2 S
> YA HRESEE AZUN oY, AL 80t
e EE A
S HQ7|%, BgH|e g W FOIE 1y
> THIZO YA T2HE MY JH5HS &Y
> YROIT AE : FHENM(FHIIT, O AZUD 22
olZHE SIS HIA|
> O|FHL0f = O] LIS BESHA T




SAHEIM = o HFAEIM = o
IFAIEIM FA=EM X
FTIAIE gl X172 28
D =z7s & e
6. Member & Budget 8. Tech. Outsourcing
Member Namo e Main Job Tech Outsour: summa Charger Prof
000 Mgl i H 1 Project consulting . —
) Charger 000 B4 Organization oocHar R
et 000 s v iz Project Leader, Risk management Subject | BAW T2t BES AA 01012 p17 & i oam s
000 gl pi7a 12 30Hp Cycle matching & Logic Subject JlHBsn P°5'“°’f Fa+
000 Fal ei7dl ) Water heating cycle matching Background | g Batol ATIE JIE BE AASON AL University Wisconsin Academic Ph.D
000 &78 12 30Hp Cycle test & Analysis. Objectives | OI012! = Elete WOt WM R jdet @ Sneg‘g‘ged Al 23 ol
el ) Control Algorithm (S/W) : "
ez ) 30Hp Cycle tost & LCC Analysis. Target PR e , society duiz=al oA
Hels s Water hoating cycle test & Analysis "9 B4 TUOAH 2= ST B4 Ae + SIRNSAIS S M A (1987.1+1996.2)
oo | ooomerama |- Srvam Gomm crcer | - QOIAR INTAD (1996520052, Z04)
= . 2D (2005.3~, 2A%)
000 42l eiFa B 30Hp S/W Co-work Reg??" TE A0l D= A =S R #I| SR0|
- ¢ | DR BeE HiD B R &3Ol s
000 4l eivel - Water heating Control S/W Co-work request Major - B BE WIS
T 7aMm . AC =0 Achieve « AAS 0101215 EAA LT Al &) 25 §F
=
Budget Item 2009 2010 Total Application | - 2713 Bt Research
Depreciation (A) - 10.8 10.8 - &0l
(unit:22hal) Development Cost (B) N 1373 137.3 . D2HE BE AAE S : 2010.01~2010.02 Team member Profile
Labor Cost (C) - 4128 4128 - . . ademic
The others Cost (D) - 33.0 33.0 schedule | gggE?N :N § 2010.03~-2010.07 Member Algigirg"elc Position Specialized field
Expenditure (A+B+C+D) - 593.9 593.9 HEBZUA B § 2010.042010.08 000 A HIARDIE | a1D|, BOIE B
Common Expenature ©) - BUTIYA BY : 2010.05~2010.09 =S P ;Amﬁ -
= - - = N = WHY FOPMV 5T
Expenditure (A+B+C+D+E) . 593.9 593.0 <ACHS Jbs& Bl :2010.07~2010.12 ({ )
Budget 000 SEAH AN | BI1A BY E4(CO,5=FT))
% Fund : AC Division (100%) (Mw) | 2010.01.1-2010.12.30 (12348) / 30,000,000 & 500 A T EATE | 31R ROIm 16t CFD SiA

D =272 48

7. Schedule

2010 2011
Jan Feb Sep. Nov. Jan Feb
PcP PP % )( pv ) Pa)
Sample 241 & Seri le & (— Frocom
ample &- eries cycle
T comenltiy | #SElaAM | ssausyuz p—pm—
000 He!
30Hp | | - Base Model £4 | - DOE & Map test -mEojEa B | - Design &E 000 o1
Water | i * Cycle simulation | - Comp / Back up 2 - BETUW ME « Product data book 000 o7
Heater | i * Design guideline | - Oil #% %! #7 Logic « Field test 000 é?
+ 7MAI2t Sample id « Event Xg o 000 e
\__/ |-amary - Cycle consulting  Control logic check oY
Y EY & Series cycle & = =gl =
S Spec.&a Control logic 7 gswrladiy | dsausdAE 000 48l
. o 000 gl
Water | | - alar e - DOE & Map test -2z 45 + Design &8 000 817
Heating | | - JP local maker * Look-up table T4 + Control logic check | * Product data book 000 el
cycle (Comp,LEV,Cond. temp) + Event X8 000 Fel*
« Design guideline | * Defrost control
-, - Safety Logic
+ Hydro module PCB -/
Making (st (2nd Gd)  merew
decision Hgwgmy o luusa 45 &l A2 LM A

-82 -
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2010 CLIMATIZACION &zt E 10

Exhibition overview

Product / Application

2010.03.12
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1. Exhibition Overview

CLIMATIZACION Attendee : 000 & 7R (7 W1 E)

ooo [l ZI(&ZBJ|=1H)

2010. 2.28 ~ 3.03 (4 Days) ooo It F(OI3IE 1)

m Feria de Madrid , Spain

- 12th International Trade Fair for and Air C

-Largest HVAC show in European with Italy Mostra Covegno

- More from 40 countries, 1,400 HVAC companies participate

- About 50,000 visitor expected

< Major product
Air Conditioning / ion / C /C i igeration / BMS
Piping & Valves / Tools i and ication for i / ilati etc.

Japan: Daikin / Mitsubishi / Toshiba / Fujitsu / Sanyo etc.
China: Haier / Media / Gree / Changhong etc.

Korea: LG, Daewoo etc.

Others: Carrier / Airwell etc.

~

/
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2. Exhibition Overview

Less portion of display, No new tool

* Main stream - Inverter Technology
« Hi COP Design & Copying OO0 Design

* Sub-Value USP Visualization

Biz domain expansion
« Down sizing of product
« High efficiency

« Application expansion

N (O

AN

FABLTM FH of

D xze S8 =t o

3. RAC (1) Inverter Technology

Hi-COP Leading with Japanese domestic deep depth tool

Comparison of Efficiency (9k btu Depth

35 40 45 50 55
v
(5.41 / 5.45) 4 XtAt Direction
v hib: v 208mm
1) 508 - BN R AIF W Hi-
cop WO tet AlE &=
v Daikin v 209mm
(5.0 / 5.14 2 5 & THH 014
- Xl 000 Inverter2
v Sanyo
(5.0 / 5.0) Jlgus
v Fujistu v 230mm YL SHAF =T,
(4.26 / 4.44) .
102 S 05 AT
v Panasonic v 183mm
(4.41/4.31)
v A
(4.05/ 4.14]

ZAHETM A of

o
I
olo
Ll
nE
b
HI
Ju
[pal

A E HZ2 Ml

N (O

~

ZAHETM A of
D) MiE S8t =ty off

3. RAC (2) Design Trend

Deep depth Design & Copying OOO Design

Japanese domestic 000 model Copy

- 000 modelfi W
Design Leadership Xl
aot

Carrier
: 2 C.F.Fan
(2-way Side Discharge)

- W3et 0L Na %
X199 X Color/ME I
ol ot B We

-89 -




ZAETM =Y of

D xE S8 =t o

3. RAC (3) Sub Value Visualization

Japanese domestic USPs launching in European Market

Panasonic

Mitsubishi (E)

v E-ion Air Purifying System v I-see Sensor
(E-ion filter)

¥ Patrol Sensor : A sensor monitors

¥ Plasma Duo

Daikin Fujitsu
v Easy to Clean : Filter Moving
¥ Plasma Clean Inverter

¥ Ururu Sarara : Humidification
without water

¥ Smart Sensor

-'104¥ 000 PITHR
=0 XI9 X2t usP WE
2

-usPl &3 HulE 9
o IS HRUN0IM
(uce) B9 X ==

ZAPETA =AM off

D xze S8 =t o

4. CAC

High Efficiency

High efficiency trend for Multi & Single

Sky Air series
- (Comfort Inverter)
«High COP
© -3.79 («3.46, 34k)
* (Round flow CST
base)

«Volume increase
by 15%

000" Projectilf Bt
MultiQ] i /ATl Sk
L

-"000” Projectili B8
AR AT U S

TAETA =M off

D xiEy S8 = ol

4. CAC

Compact product

Compact size of A/C unit for easy installation and space saving

Outdoorunit | Indoorunit |

Compact CST

eight — 214mm
1.5 ~6HP «Capacity — 1.5 ~
3HP

Slim Duct for Single/Multi/Multi V
<Height — 200mm
<ESP - Up to 50 Pa

-Super 000 2 X SHH
Double duct/CST

-*000” Projectil} Mgt
A7 A7 AU XS

-90 -
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4. CAC

Application expansion

Biz expansion to water heating and applied market

Applying water cooled City Multi to
geothermal

City Multi interlocking with AHU

AHU Controller

Sensor &
Expansion
valve

XA+ Direction

- Heating A|E2] Ha& A
2l

- CAC application Il
B0 Water applied A1
L
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5. Summary

Contents

Competitors XIAl Direction

Less portion of display, No new tool Design Innovator

* Main stream - Inverter Tech. « Inverter is "000 & Slim”
. ) -Unique Design Identity
+Hi COP Pesmn & . -Slim & Compact
Copying 00O Design -High efficiency
* Sub-Value USP Visualization j * Appling “European” USPs Y,

BEEXIE EHA

« Down sizing of product  Expansion of “Super ooo
series” - New Outdoor unit
* High efficiency « World top level efficiency
Appl -Double CAC
et .
O LA QR « Providing SVC network tool

J
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©1997: Full Text Journal Subscriptions: An Evolutionary Process
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Chocolate Tastings - Don't miss
the free mouth-watering chocolate
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every weekend during the run of
the Chocolate exhibition.

Hall of Ocean Life - Now open
the new Milstein Family Hall of
Ocean Life.

Petra: Lost City of Stone - Just

announced! Opening October 18,
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2 £ ¢l YAbuncountable noun, 2% AL,

= [Information is a key element for a good decision.
= My brother wants to study engineering.

4 A

\4

> % E HAe B4y
= We need four computers in this office.
= He presented several ideas for the problem.

=)

5179

ol 1y
R B EAL
L 2 o

28 & A(indefinite article), a or an

5 i

> SHT A2 KWK %S 0
> 4% Qe Bl By

» Examples
= We need a computer in this office.
= He gave me an idea for the problem.
= Every car has an engine as a power plant.

6/79

ato| 314
D) MTAIR} SETAL

€ Noun that is both uncountable and countable

Al

> different types
« Suspension parts are usually made of metal.
» An alloy is composed of two or more metals.

> different amount
= Friction makes a moving object slow down.
* We have different frictions on these surfaces.

Sate| 74
BD) HEAIL 2™ EA}
& "B A(definite article), the
> EX™BH(specific) == §YLTHunique) S X AT 0f AL
> S8 At ZEHE HAL
L AuZ e
. M%

- only, sole, exact, current, present S2| St =l o|0|& Zt= HEAL

> /st QO E 2= A
« the past, the present, the future, the 1990s
« the sky, the earth, the sun, the moon, the ground
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AR S EAL

¢ 0|0 Q2= =

—_H—- o=
= This robot has an end effector for grasping various objects.
The end effector has two fingers actuated by an electric
motor.

H

& of E= ZACHBALZ =4 Fl HAL
= the principles of thermodynamics
= We should start to measure at the time when the first valve is

opened.
23| 71
HD) ZzAleL 2HTAL
o

& same2 T4 A0 theE EY
= His opinion is the same as mine.
= The expected values from these experiments are the same.

L 4

2R/Z0| ol 22 BAo= AL 8IS

=39 31
B ct5et 54
& Sdo| gl= BA
> uncountable nouns
> AL
= Have you got the equ%ents for our experiment?

= There are a lot of peMes here.
- ThereXa lot of people here.

= My fa){ies 3¢ here.

-133 -

23| 74

i THojQ} 0| 2| Tt 24
another test, other experiments

each machine, every subject

one of the reasons

Neither of two explanations is applicable.
None of the reasons is (or are) applicable.

much, a little, little + uncountable noun

VVVVVVV.H

many, a few, few + countable noun
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X
L 4

SAl2} EFSAL

S SEf

appeared

»> The color change in the specimen.

> A2-cm gap between the inside and the outside

exists
door panels.

consists

> The main board|is c
16MB RAM.

osisted of a microprocessor and

happened

13/79

» This phenomenon only with my experiments.

> The pressure is precisely controlled so that an explosion

> The experimen%gﬁ{esults to be very accurate.
seem
23| 24
HD) AtSAlet EFSAL
& 22| 20|= XSAL
> appear > fall
> become > go
> belong > happen
> consist > occur
» correspond > remain
> depend > result
> differ > seem
> exist > succeed
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23| 74
D) xHSAIRL EESAL

& HX|AME SUSt= XS A

on

> I'd like toat this result means.
in
> Any improper procedures canerious accident.

in
> Wethe emission test.

16/79

=3o| 714
D) XI=AIR} EFEAL

& TX|AGLO] SHOE St ERSAL

> The results from the experiments didn’tthe

question.

» The robot approachedX the NC machine.
» This section|/describes aqut the experimental procedure

for measuring the temperature.

> Our engineers |discussed abp{ut|this problem at the meeting.

» 7|El HX|ALRl0]| S HO{E F 6= EFS A} : enter, meet, reach S




230|714
D) XI=AIR} EFEAL
& SHO|Z FAt+ing £ #Fot= EFSAL

selecting

> We| recommend Xselect‘the final design from the following

choices. .
removing

> The engineers|considerx remove |the faulty part.

> 7|E} EFS A} : discuss &

23| 24

D AlH
* x

» The purpose of this paper@to present the experimental
results on dimensional accuracy of a vacuum casting
process.

> It@recommended that the temperature should be
maintained at its initial setting in order to guarantee the

part accuracy.

-135-
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> During the experiment, the voltage Ievelmaintained at

the prescribed value.

> The impact testthat the strength of the part

greatly improved by the design change.

> Kim that the inlet temperatureirrelevant to

the machine’s efficiency.

23| 74

D Al
& Hrfet=z

» The concept of concurrent engineering’has been introduced

to the engineering community in order to shorten the design

process.

» Many researchers|have reported|that .....
* HTYTY

> Computers care of every thing.

> We|are currently developing| a program that can compute the

stress of the engine parts.
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S 0{22] mHHoi
& SAteb BAb
processor

> The controller has a Pentium as its prg{ess.

> A strain gauge was used to seXsor the pressure.
sense

& AEARL A}
well
> All the engineers did their work very g%d.

» The temperature rose very fas)(y during the experiment.
fast

x l'gl ?A* 2279

> Although the machine’s speed was lower than its design,
DGt it was fast enough to handle all the demands.
> Because the temperature becomes too high, * we need to

install a cooling system.

o|O
& oo high
» The temperature was I)(t.

» The cost of this part is very eprlsive.

— The cost of this part is very high.
— This part is very expensive.
— This is a very expensive part.

gl-_(_)l —_I-'-g 23179

=X
T =
- 2Fo| FXE HC HHA Y2AFE Ay

= comma(,), colon(:), semicolon(;), dash(-) &

of i
4

& Ho|l dZ
» The machine is in good conditio@nd the operator is very
skillful.
> The PSK technique is more noise resistant than FSK;)on a
voice-grade line, rates up to 9600 bps are achieved.
> A network data base has a “many-to-many” relationshi@

elements can be connected to many other elements.
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x Fgl ?A* 24/79

AL
5ol L8

2
Y .IE

The temperature sens@vhich can measure up to 300 °C,

is installed in the tank.

> The local area networ@.Al\@ widely used in office
environment.

» The new machine achieves 500 productslhou@n almost

30% increase from the current output.
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D 7=
& ZOE|X| 42 LIE
> Ligel Al
= There are three types of media for network@wisted pair,

coaxial cable, and optical fiber.

= Three types of gear{aspur, helical, and bevel gear@re

widely used for various machines.

N

gl-_(_)l —_I-'-g 27179

& ECHE Lt
> LS B2 Afojo] REHO| Y7Lt glojE B

» The major parts include
crank shaft
connecting rod
piston
glow plug

» The potential problems of the current design are the
following:
excessive weight,
difficulty in assembly, and
lack of flexibility for future changes.

230|744

D =2
> UgE €52 2

= commas and semicolons

= We have business offices in the following Iocation@
Seoul and Pusan, Kore@'okyo, Japan; and Los Angeles,
Chicago, and New York, U.S.A.

= This research has the following objective@1) to
investigate the relationship between the performance and
the process paramete@Z) to identify the optimal
settings of the process parameter@nd (3) to develop a

software program ......
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H| 2 (topic statement)
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2| ™ X (logical organization)

ol 7Y
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* FHE o8

In its broader significance, the second law of

thermodynamics involves the fact that processes proceed in a
certain direction but not in the opposite direction. A cup of
hot coffee cools by virtue of the cooler surroundings, but heat
will not flow from the cooler surroundings to the hotter cup of
coffee. Gasoline is used as a car drives up a hill, but on

coasting down the hill, the fuel level in the gasoline tank

cannot be restored to its original level.

30/79

ol

24

FHZ2

of i

& FXH|E(topic statement)2| HE
> EXof| A olste] g =t HA

2Eto| L go| 2IX
wops e z

a |
4 UEE FUAT|E AR
& FH| 2 (topic statement)

ETHe| Al EHofl f1X]

vV V VY V VY
oF
=
>

iy
2
x
D
<
2
o
=2
2
i
K
ngt

- 138 -

Bpo| 74
SEe] T uHA

o 2oo| 74 WA




20| A 2310| 3y
BD Sete] 74 Al

ED Stie] 74 9l

& ANZHH =M ol

A key figure in the development of tractors was a Michigan farm boy

- who first became interested in technology when he saw a large steam
* OAE olgF 1A Wy B - ;
traction engine. He started experimenting in [1900| and developed an
ol x5} o] AMEH . . .
> LET Ao MY experimental tractor in (1907 But Henry Ford suspended his tractor work
> HE Uo|

to develop and produce the Model T. Finally, in|1916|the Fordson tractor
was introduced. Being lightweight, mass-produced, and low-cost, it was a

fierce competitor to the other tractors of its time. It eventually achieved 75

percent market share in the United States and 50 percent worldwide.

23p0| 1y A

i
X
10
>
[
min
=2
2
rot
o
i}
[
mnr
nx
o2

=2 =
IR AME 0|26 SLA] HEEH
¢ NZH =ME 0l T Qto = ST ALZO| 2= A{of| CHEH O 4
> A|ZHE ol BALel BLAFE (In 1988, last week, finally, Soon after)

ol TAHZ 0|25 SLA] HFEH

SARS| A (SN, TA, ML, HYTY 5) ¢ olat 2AE 018 78 Bu
_ KA . =
2A{0] OF2 ZOHEl LpY (Step 1, Step 2, ....) >\ I'(therefore, thus, consequently, accordingly, as a result, so )

> O|QE LIEILf= S&H = I (because, since, due to )
ol upz

A E L=t S Al(cause, result in, give rise to, affect S)
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The probability of packet collision is shown in Figure 3. The figure
shows that the probability of packet collision increases as the data
length increases. The increased data length causes the longer
transmission time. During this increased transmission time, more
packets are entering the network, which results in more stations
waiting for the completion of the ongoing transmission. At the end of
the transmission, these stations with the new packets attempt to send

theirs, thus creating more collisions.

23| 24

ED =eiel 74 wa
¢ Hlu 3 H|F
> F7H ol JHH| & Hlm

> o3 oot F SiLEE MHY

¢ Hu 3L HIFE 0|8t 2T 44 LY
> & Al(on the other hand, in contrast to, conversely, similarly S)

> H|Il -2 (more than, ~er than, less than, as ~ as, rather than 5)

> CHH|E H0|= Z&E(while, whereas, but 5)

- 140 -

Gears with helical teeth possess certain inherent advantages. More
teeth are in contact simultaneously, and the load is transferred
gradually and uniformly as successive teeth come into engagement.
Helical gears thus operate more smoothly and carry larger loads at
higher speeds than spur gears. The line of contact extends diagonally
across the face of mating teeth. Since more teeth are in contact,

undercutting causes little trouble in helical gearing.

39/79

HD =etel 74w
& Lol 1
> unformatted

> formatted with indentation and number/bullet
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& LIEA o E

The choice of transmission medium is determined by a number of
factors. It is, we shall see, constrained by the topology of the LAN.
Other factors come into play, including:

* Capacity: to support the expected network traffic

* Reliability: to meet requirements for availability

* Types of data supported: tailored to the application

» Environmental scope: to provide service over the range of

environments required

41179

2Alo| SRe} 24|
o ZEHEoF dof BEo| B
> 0| M
> Y478 MU
> =5
> BaMet A=EAM

2Mo| SRet Al
D ol=iA

& AL
multiple audience

what you can do for the company

stress on accomplishments and responsibilities

vV YV V V

appropriate recipient
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career goals

vV V V V V
oy o
o

references
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ZAM2| SRt 24

| ONJEN

Education
Bachelor of Science in Mechanical Engineering
with an emphasis on control and automation,
Hankook University
Seoul, Korea
February 202x (expected)

Experience
Undergraduate Research Assistant (March 20x3 ~ present)
| am currently working on a project to develop a new electric motor for
steer-by-wire systems (sponsored by Delta Engineering Company). My
major responsibility is to design mechanical components of the motor
by using I-DEAS. | am also involved in the analysis of stress and
magnetic field.

2Me| SHot 24

D o=
® OfA

\_
/

46/79

Gil dong Hong

112 Haksa-gwan
32 Daehak-dong, Daehak-gu
Seoul, South Korea
gildonghong@hankook.ac.kr
82-2-345-6789

Career Objectives
| am seeking a position in the automotive industry, especially in the
area of control and mechatronics for new product development. My
long-term objectives include engineering management positions in
multi-national companies.

4879

2Me| ZE9} Al
D o=

Team Leader (March 20xx ~ July 20xx)

| was the leader of a team in a robot competition held by Hankook
University. | led the discussion on the robot design and made key design
decisions. In addition, | was in charge of designing and building the power
train of the robot. My team finished at the second place among twenty two
participating teams.

Instructor (July 20xx ~ August 20xx)
| taught high-school mathematics classes in a private tutoring institute.

Special Skills
Computer Languages and software: BASIC, C, C++, |-DEAS
Foreign Language: English (TOEIC score of 825 and TOEFL score of 255)
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[ ONJEN

References

Gap Dol Kim, Professor, School of Mechanical Engineering
Hankook University, Seoul, Korea
82-2-234-5678, gdkim@hankook.ac.kr

Moon Soo Park, Professor, School of Mechanical Engineering
Hankook University, Seoul, Korea
82-2-234-5679, mspark@hankook.ac.kr

Cheol Soo Lee, Director, Hankook Automobile Institute
3-Ga 348 Hakwon1-dong, Hakwon-gu, Seoul, Korea
82-2-876-5432, cslee@hankook_automobile.re.kr

D o=
® OfA

Objective

Education

Experience

8h2~8h3

spe~7he

i~z

1ham12i1

Computer Skills

Foreign Language

PERSONAL DATA RESLME

Yoon Ah Park
Mirze Apt. 1031205
Dashak-dong, Dashek-gu
Senul, Kerea

2266111508

vapark@huedu
An entry-level enginesring position in an international company
Bachelor of Science in Mechanical Engineering

Harkoak University, Seaul, Korea
February 20x4 (expectad)

Core Coursee:

Fhuid Mechanks 18 11 Thermadynarmice 1 & 11
Heat Transfer Computational Fluid Dynamice
Intemal Combustion Engines  HVAC Systems.

Nurmerical Analysis

Principal nvestigator, undsroraduate research program
Led 2 team of undergraduate students in developing an autamatic mesh
generation program

Tutor for freshmen and sophormores
Helped fieshmen and sophomores in their physics and fluid dynarmics
classes

Computer lab assistant

Was responsible for maintainng a PC lab including hardware replacement
and software update

Treasurer, Socisty of Women Mechanical Engineers

Visual BASIC, C, C++, OpenGL, RIX

TOEIC 855, TOEFL 230, TEPS 655

Activities

References

Keraan Society
ociety of Women Mechanical Engineers

Reading, hiking, cooking

Avallable upon request
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@ Business letter formats

> unblocked
» semi-blocked

> blocked
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Mol EFe} A
D) g==2 Ml
€ unblocked

227012
2 w9

Subject

Hankook Univ ersity

School of Mechanical En gin eering

San 30, Dachak-dong, Dachalk-gu
Seoul 199.735, KOREA
52.2-515-1420

§2-2-514-6655 FAX




Mol SHet 24l
D g==2 Ml
€ unblocked

Dear 5= 217} 0|5

WEAZE B2 L2709 o
Enclosure (T
ce: 0] HWF] ]

S we

FEIE-= -
ue A

Sincerely yours,
WA A A

A
=

I

+.
]

B
2.

N
ey

Es

i

1

fasj

D) g==2 Ml
€ semi-blocked

Sender’s organization

Address
City, postal code
Country
Date

Recipient's name

Job title

IOrganization

|Address

(City, postal code

Country

'Subject: (optional)

Dear recipient’s name:

- 144 -

=A2| ERet Al
D) g==2 Ml
€ semi-blocked

Sincerely yours,
Sender’s signature
Sender’s name typed

Title, Department or Organization

Enclosure (if some other documents are included with this letter)
icc: names of recipients of the copy of this letter

ISender’s initials in capital letters: typist's initial in lower case letters (if typed by a typist)

=A2| ERe} 2Al
‘D HFZ Al
€ blocked

Sender’s organization
Address

City, postal code
Country

Date

Recipient’s name
Job title
Organization
Address

City, postal code
Country

Subject: (optional)

Dear recipient’s name:




Mol SRet %A
D g==2 Ml
€ blocked

Sincerely yours,
Sender’s signature

Sender’s name typed
Title, Department or Organization

Sender’s initials in capital letters: typist's initial in lower case letters (if typed by a typist)
Enclosure (if some other documents are included with this letter)
cc: names of recipients of the copy of this letter

57179

2Mo| SRet 2
D gz M

& F T|o|X] o] &e| HX|

> page 28 E letterhead?t 21 F0|0f
> page 25E H0|X| HTHo]

. W AR OB

= Ho|X| HZ

- g

Recipient’s Name -2- October 1, 2003

58/79
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Mol SHet 2l
D) g==2 Ml
€ colon or comma at the end of salutation

> Dear Mr. Kim:
> Dear Mr. Kim,

€ complimentary closes
» Sincerely,

> Best regards,

59/79
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D) gz M

@ letter of application

60/79
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112 Haksa-gwan
32 Dachak-dong, Dachak-gu
Seoul, Korea

October 15, 202x

Mr. William A. Smith

Director, Product Design Center
Automotive Product Division
Delta Engineering Company
220 Fifth Avenue

A2 SRt Al

D 78 Ml

Team leader for a robot competition: During my junior year, I was the leader of a
team for a robot competition held by Hankook University. My team included
another junior, a sophomore, and two freshmen. I led many design meetings and
made key decisions on the design while being responsible for designing and
building the power train of the robot. My team won the second place award in the
competition. (Ref. Jae Moon Choi, Professor, Hankook University)

I expect to graduate Hankook University with the Bachelor of Science in
mechanical engineering in February 202x. My career goals include a plan to pursue
engineering management positions in multi-national companies. I will be very happy
to provide any further information you might need. You can contact me at my e-mail
address, gildonghong@hankook.ac.kr, or call 82-2-345-6789.

Thank you for your consideration.

Sincerely,
Detroit, MI 46201
U.S.A.
Gil Dong Hong
Enclosure
2N
N O
_E_A-I—o"l %‘Igl' I‘ oothll E2E] _E_A'I—o-l %Ergl' oot&l 64/79

D =8 Ml

Dear Mr. Smith:

At the suggestion of Professor Gap Dol Kim, the principal investigator of
steer-by-wire motor project sponsored by Delta Engineering Company, I am writing to
apply for a position in the Product Design Center. I believe that my experience on the
steer-by-wire motor project should be of value to your ongoing development of steer-
by-wire system in addition to my engineering education with an emphasis on control
and automation. My credentials include:

Undergraduate research assistant: I am spending my senior year working on the
research project for developing a new motor for a steer-by-wire system. My major
responsibility is designing the mechanical components such as motor casing,
armature, and stator by using [-DEAS. In addition, I am also involved in stress
analysis of the components and analysis of magnetic field inside a motor. (Ref.
Gap Dol Kim, Professor, Hankook University)

- 146 -
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€ E-Mail in English
HHE3t M & ME: “Meeting on June 15"
FAUXRHEZEXH 7L o3l AL FUXIL M2 22,
X 7l A8
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> Introduction
» Research method
> Results and discussion

» Conclusions

67179

/
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D =2 Mu i =
F°l e-mail Y A
I@ H9 0+ + )= NBCS meeting on Nov. 4 - B AIX| (HTML) x
i) -
- max | 4w =4 ©
# |2 agE-[10 - |[of o
=3
7 |[% 2 |2~ 2]
sz=c= = sl =
HAIRE SR RIRrELICh
| [muchow@nesu,edu ]
SHrET J [ \
[NBCS mesting on Nov. & ]
&
Dear Dr. Chow.c S
.
I am very sorry for not being able to attend our NBCS meeting on Nov. 4.+
Please let me know if I can contribute to the subcommittee«
Thank you.+
.
Sincerely
M E
Jaemoon Choie
Professor, School of Mechanical Engineeringe
Hankook University«
.
SA{Q] =29} oFAl o=
[ -—l OTT o/

D g0 =2

& =329 R
Bl
Bax| =2
Berfs =2

& stul} st3|of it CheFeh &4

—_ =

N (O

ZAMC| ESFe A
D g0 =2

€ Introduction

nature and scope of the problem

review of pertinent literature

>
>
> method of research
» principal results

>

principal conclusions

68/79
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D 90 =2

€ Research method

> BHel B EE ME P IS
K-CL R

> OlZEQl =R0IME £3HQl S & It
> HEEO =RUNE NEYH

> A 71
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€ Results and discussion
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€ Conclusions
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& Title

> the most precise words
> words that indicate the main point of the paper

> words that are convenient for indexing

A Study on the Effect of Design Modification
on Vehicle Performance

Effect of Lighter Lower Arms
on the Ride Quality of Passenger Cars
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€ Abstract

> problem scope and research objectives
> description of research method
> representative results

» principal conclusions

€ Others

> reference

> tables and figures
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€ Informal report
> HOM7LEAMES 7B R 8
> heading
= To:
= From:
= Date:
= Re:
= Dist:, Encl:, Ref:
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Alpha Chemicals Inc.
100 Industrial Road
Elenville, NY 13293

To: Mary Bauer, Manager, Safety Department
From: Robert Ricardo, Test Engineer, Quality Control Department
Date: November 12, 20xx
Subject: Safety Test of A-Type LNG Container
Dist: Rebecca Newton, Manager, Quality Control Department
Encl: Attachment 1. Picture of the Failed Container
Attachment 2. LNG Container Drawing
Ref: LNG Container Failure Report on October 22, 20xx

~
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¢ Format of short informal report
> forward
» summary

> details or discussion

@ Format of long informal report
» forward
» summary
> discussion

= introduction
= proof and development of claims
= conclusions and recommendations

N
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Forward

This report documents the safety test of A—type LNG containers, one of
which failed during the test operation of the LNG vehicle, in order to
determine the cause of the failure.

Summary

The reported failure seems to be an isolated incident due to a defect in
the material since none of ten A—type containers showed any sign of
failure during the safety test. It is recommended that a simple pressure
test should be performed for incoming containers before the assembly
process.

Detailed Test Results and Discussion

~
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¢ Format report
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Intesim Repert

of Electr

of Engine Management System

prepazed
by

School of Electrical Engincering
Hankook University

for

Engine Management Systems Division
General Automobile Company

Augat Wxx
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€ Proposal: request for financial support
title page
abstract
table of contents

Introduction

>

>

>

>

> description of proposed research

> institutional resources and commitments
> list of references

> personnel

> proposed budget

>

appendices
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f or ph or gh : find, philosophy, rough
g : language

| : milk, vanilla

r: rice, rust

th : thin, thick, further, then

>
>
>
>
>
> v :various, variable
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@ Killer combinations
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> landr: large, girl
» fand p : platform, puffy
> s and th : south

4 Confusing pairs

walk — work
pin — fin

lock — rock
flame — frame
loose — lose
rip - rib

VVVYVVYY

N
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& Stress or Accent
> full stress
» partial stress
» no stress

0ll) VEC¢ - and vectorial
. [o)
Hypothesis : hyp thesis
& SARL EALZ 2w ZM| X H3)

> SAl:incréase
> QAL : increase
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Ol Al)
The crash of the space shuttle Columbia is attributed to the loss of

heat-protecting tiles during the takeoff. Is it the real cause? If not,
what part of the shuttle are they looking into?

2

The crash of the space shuttle Columbia / is attributed to the loss
of heat-protecting tiles / during the takeoff / Is it the real cause? /
If not, what part of the shuttle / are they /looking into?
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€ Interviewers

>
>
>

administrators
managers
engineers

@ They want to know

>
>

>

whether to hire you

whether you have enough knowledge for the
position

whether you can work well with others

o My

€ Research for an interview

>
>
>
>

the position open

the locations of plants and offices
products and services

executives

11/35
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4 Common interview questions

>

VVVVYVYY

Why have you applied for this job?

What makes you suitable for the job?

What plans do you have for your career?
What are your strengths and weaknesses?
Give an example of your leadership abilities?
Where else are you applying?

What challenges will this company face in the
next two years?
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€ Visual-aid

> transparency, OHP slide, beam projector, LCD projector

> graphic information

> written text for what is said

» compensation for language barrier
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& Text
> thick and blocky font
> at least 20 points or larger
> lower case letters
> at most 15 lines and 40 characters per line

> key words only

Arial 32 point

Arial 24 point
Arial 20 point
Arial 18 point
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‘_Comparison between PID & RFLC
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¢ Picture
> Cropping(EE2 8%t 22 eI AlE)

> color if possible

@ Slide(visual aid) styles

> graphs, block diagrams, and flowcharts for technical

audience

» pictures, drawings, and tables for non-technical audience
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IVN protocol- CAN(controller area network) |

+ Overview

Specified by Robert Bosch
CAN GmbH, Germany
2o 1SO 11808
SAEJ1939

CAL, CANopen (CiA), | ]
7 |Application Layer| DeviceNet (ODVA),
. SDS (Honeywell)

& Industrial

Automotive -

== Distributed Controls

§8

2w inctan | el
CAN (I
+ s cor |
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€ Graph and able

> no more than 5 lines in a line graph
> no more than 6 bars in a bar chart
> less than 15 items in a table

> no numbering for figures and tables

€ Others

> not too many colors

> not too many bolds, italics, and underlines

> horizontal orientation (A4 8X|2 ¥2o=2 3l Wk
> special care for LCD projector’s resolution
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€ Behavior

¢ Timing
> limited time
most time for a main point or two
time for audience to digest the material
approximately two minutes/slide
> always slow down

& Slide contents

> not the exact words you are going to say except title,
problem statement, and conclusions

> key words, diagrams, pictures, and so on

Y V VYV

~

/

/
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@ Preparation

> draft of a speech
> revision of the draft and the slides
> no need to memorize

& Slide note

€ Voice

» clear

loud

slow

face the audience when speaking

use microphone if available and necessary

VYV V VYV
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€ Introduction
> HEo| S fEEHCL
> WHE S0{0f 5t= O|RE AIHEAH 4T
> &8 HAIX|E 02| 2o FC}.

€ How to start
> JHQI=Ql At #x|of
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€ Conclusion
> WHEIFEUD Arts M
> T2 938 9%
> Z|dsliof & S HBOA &I

1]
A
n

€ How to end
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& Transitions for time change

> until » two years from now
> now » just last month

» since > just yesterday

> later > tomorrow

> earlier » at present

> in the past > following

> in the future > before

» two years ago > eventually

~

/

€ Transitions

» logical connection between sections and between
slides

> examples

All of these results point to two conclusions. [put on
the conclusion slide]

Contrary to what we found with these data, [put on the
next slide] the analysis of ....
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€ Transitions for € Transitions for

addition more explanation
» moreover » for example
> furthermore > to illustrate
> in addition > for instance
> also > in other words
> besides > to simplify
> to clarify
» case in point

~
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& Transitions for comparison

>
>
>
>
>

compared with
both are
likewise
in comparison
similarly

>

V V VY

alike

of equal importance
another type of

like

just as

N

AN

D wE Iy

€ Transitions for cause-and-effect

> therefore » consequently
> thus » accordingly
> so > as a result
> hence > since

> because of > due to

~
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€ Transitions for contrast

>
>
>
>
>
>

but

yet

however

on the other hand
conversely

still

VVVVYVYY

otherwise

in contrast
unfortunately
despite

rather than

on the contrary
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& Transitions for sequential order

> first > initially

» second » subsequently
> third > next

» in the first place » eventually

> to begin with > finally

~
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4 Transitions for closing

> in short

> finally

> in conclusion
» to summarize
> let me end by
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@ Physical communication

> eye contact
environment
appearance
facial expressions
hand movements
space
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4 Symbols
» font type and size
> underline, bold, italic, etc.
» all capitals, all lower cases, and mixture
> indention
> label of listed item
€ Colors

» backgrounds and large areas with subdued colors
» highlights and small areas with bright colors
» individually different reaction to colors
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