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COMPANY INFORMATION

1. General information

MBEEZ (KUK DONG Industrial Engineering)

Head office : 41, Nakdong-daero 1330beon-gil, Sasang-gu, Busan, Republic of Korea (T 46910)
2nd factory : 76, modeok-ro, Sasang-gu, Busan (T 46943)
3rd factory : 58, Nakdong-daero 1330beon-gil, Sasang-gu, Busan (T 46910)
2. CEO
238 (Du-man, Oh)
3. Foundation date
1987. 06. 09
4. Main product
Fuel injection pipe, Fluid machinery, Centrifugal pump, Exhaust gas pipe system
5. Employee
45 persons
6. Sales
6.3 million dollar
7. Customer
Hyundai Heavy Industries, Hyundai Mipo Dockyard, Hyundai Samho Industries,
Mitsui E&S Machinery Co., Ltd., Kawasaki Heavy Industries, LG Electronics Inc.
Hanjin Heavy Industries, ShinShin Machinery Co., Ltd., Hyosung
8. Contact

<

Industrial Engineering

KUKDONG

Homepage : www.kdie87.com / www.kdie.co.kr
E-mail : dmoh393@gmail.com, kukdong505-9@hanmail.net
Tel. : +82-51-303-6900, Fax. : +82-51-303-6949



ORGANIZATION CHART

I
Management Dep't

Quality management

R&D Dep't

Sales Section

Management Section

Purchasing Section

Account
Business analysis Dept.

Manufacturing Dep't

Machining section

Canning section

Assembling
& test section

Welding section

Section Major Role Persons Section Major Role Persons
CEO Management 1 R&D Center R&D 4
Quality management Quality Management 2 Machining section Machining 10
Account, Business Account, Assembling o
Analysis Dept. Business analysis 2 & Test section. PN, BESSmely) G 9
Management section General Affairs . . .
. . . 2 Canning section Canning 7
Purchasing section Purchasing
Sales section Sales 1 Welding section Welding 8
Total Number of employee 45
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PRODUCT (1/4)

EXHAUST GAS PIPE SYSTEM

Engine Number
model of cylinder
H17/28 5~9
H21/32(P) 5~9
H25/33(P) 6~9
H32/40(P) 6~9
H32/40V(P) 12/14/16/18/20
H46P 8
H46V(P) 12
H54DFV 12
Engine Number
model of cylinder
L23/30 5~ 8CYL
L23/30H 5~ 8 CYL.
L28/32H 5~9CYL




PRODUCT (2/4)

HIGH PRESSURE FUEL INJECTION -PIPE & BLOCK

L27/38  H17/28
L28/32

H25/33

L23/30

» Material : ST52.4 NBK, E235 NBK, ST37.4, SCM440

* Procedure :
Cutting & Machining — 1st Forming & Machining
— Assembly — Machining — 2nd Forming & Machining
— Bending — Inspection(Internal endoscope) — Cleaning
— Autofrettage + Hyd.test — Packing

* Test . Autofrettage — Max. 4,900bar x 10sec
Hyd. Test — Max. 3,200bar x 10min




PRODUCT (3/4)

TURNING GEAR

Turning gear -Test bench
» Features

1) Grease-based lubrication

2) Hand driven handle

3) Applied Planetary gear (Compact size)

* Specification
1) Rotation : 5.5~7.5rpm
2) Torque : Min. 760Nm
3) Motor : 4P, 0.75kW, 3x240/440V 60Hz,
IP55, Insulation — F class




PRODUCT (4/4)

COOLING WATER CENTRIFUGAL PUMP LDCL JCW CIRCULATION PUMP

Certificate of Approval
from MAN E&S

Pl
MAN Dissel & Tibo S |

Certificate of Approval

Kukdong Industrial Engineering Co., Ltd,
[iiepssis g g Besan Fora

Circulation Pump
for LOGL Cooaling Water System

.........

« Capacity : Max.600m3/h, Head : ~100m I(:Zaptaaty : Efla.>é3t90m3/h,tHea(%I40(3.CSbar
« Features : Gear driven, High efficiency, Highly reliable ) Uea urI_eI;CL J%W emtpera ure ation Marine installati
« Use : Marine diesel engine cooling, etc seB. . systém circulation, vViarine instaliation,
uild on a 2-stroke diesel engine
/ Industrial Engineering
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EQUIPMENT

| Production equipment

Measuring & Test equipment

MCT - UNIT 6.5 ~ Automatic welding unit

Name Model Q'ty Name Model Q'ty Name Model Q'ty
VCT H-UNIT 8 2 Tig welding M/C 500A 14 Pump-Test bench ~600m3/h 1
V-UNIT 6.5 1 Pipe bending M/C MB43-TRI 1
- Exhaust gas heat exchange ~600C :
CNC Turning M/C V850 1 CO, welding M/C 500A 7 ~ Test bench
Automatic welding unit TIG 350A 8kW 1 ;
CO, welding M/C 350A 3 Power analyzer WT-1800 1
CNC LATHE WITH Electric welding M/C 180A 1
MILLING HEAD AND MT253S/1000 1 Oscilloscope DL1740 1
COUNTERSPINDLE Robot, Positioner HA06, AX-2PF 2
- Temperature recorder uRkS 1000 1
CNC Lathe SKT-28 2 Hydraulic Press 400 TON 1
Air ejector—-Test bench - 1
CNC Lathe QUICK TURN 28N 1 Power Press 120 TON 1 )
CNC Lathe SKT160C 1 Bench drill HDT-410,370 8 Current sensor CT1000 8
s 25~250m3/h 1
Milling M/C (UNIT 5 DMB-US5A 1 Cutters (for press) MK45 1
lling M/C ( ) Flow meter 10~100m3/h 1
Milling M/C (UNIT 2) WHACHEON 1 Autofrettage (5,500bar) G400-2LVE 1 0.4~8m?3/h 1
580 Lathe HL-580 3 Tachometer TM-5000 1
480 Lathe HL-580 1 Vibrometer ACO-3116 1
Radial drilling M/C DRD-1100 1 Sound level meter CENTER-322 1
Plasma cutters DS-60A 1 Vacuum tester JAO612 1
High speed ' CNC LATHE H2500
YS-16A 1 MCT-UNIT 8 P test '
cutting M/C (Horizontal) WITH MILLING HEAD ressure tester (2,500bar)
Hydraulic SHFE-40 1 s Surface roughness tester SJ301 1
Forming M/C
ool SMGC-300 i Vernier calipers - 8
SMGK-600CNC 1 External micrometer - 10
ECM M/C HS-REC 1 Test indicator - 1
AFM M/C VECTOR 150 / 200 1/1 Cylinder gauge - 2
Height gauge - 2
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SPECCIAL EQUIPMENT

ABRASIVE FLOW MACHINE ABRASIVE FLOW MACHINE GUN-DRILL GUN-DRILL

HS-REC VECTOR 200 VECTOR 150

Media flow rate : 5GPM (19L/m) Media flow rate : 5GPM (19L/m) SMG G-300 SMGKIG00CNC
Media Pressure min/max Media Pressure min/max - . - )
£ 200/1440 psi (13.6/98 bar) : 35072400 psi (24/163 bar) Drilling capacity : ®3~24mm Drilling capacity : ®3~24mm

BENDING MACHINE AUTOFRETTAGE #1 AUTOFRETTAGE #2 AUTOFRETTAGE #3

MB42 SHF-40
Max. Radius : 190mm Max. diameter x Thickness . ) .
Min. Radius - 2x®0OD mm " 40 x 2.0 Max. pressure : 2,500bar Max. pressure : 3,500bar Max. pressure : 6,000bar

Capacity : 25A SCH.80 Length : 20~6,000mm



CUSTOMERS

HYUNDAI

SAMHO HEAVY INDUSTRIES COLLTD.

™

MITSUI E&S

HYOSUNG

/ Industrial Engineering
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We build a better future

A HYUNDAI

HEAVY INDUSTRIES CO.,LTD.

B4 Kawasaki

Powering your potential

@

LG Electronics Inc.

A HYUNDAI MIPO
DOCKYARD

Fa=Y SHIN SHIN
W2 MACHINERY CO.. LTD,

<

SAMSUNG TECHWIN



._,j F-.'.T-.-".-‘-x\il:l_'l ANTEMMNA TECHNOLOGY I

ABOUT US

Since2000, we are specialized in the development of advanced antenna tachnology, including antennas for wireless
systems, mobile infrastructure communication, military, satellite and spacially customizad antennas.

Over 1 Million Antennas
praovided by BlueWaveTel to some of the World's Top Telecommunications and Wireless System companies.

SOUTH KOREA JAPAN UNITED STATES
100% #1 20F TOP 10
Sole distributor ICS Repeater Antenna US DAS companies
of national highways Supplier for Japan. ongoing R&D
ETCS antenna partnership
¢ g docomo MDDk T3 ADsE
e SAMSUNG SDS SoftBank SOLiD

WHY BLUEWAVETEL

BUSINESS FIELD

- Mabile Infrastructure Communication Antennas: Distributed Antenna System(DAS),
Intereference Cancellation System(ICS)Antenna, Multi Input Multi Qutput(MIMO) Antenna

- Wi-Fi Antennas: , Beamforming, Beam Shaping, Access Peint Wi-Fi.

- Electronic Toll Collection System(ETCS)Antenna — Since 2005 Over 5,000
points of installation nationwide and abroad : Azerbaijan (B0 points)

- Low Profile Array Antenna for Satellite and Military System and Service

- Vehicle Antenna

- Customized Antennas : GPS, GNSS, loT, Drone

- ODM, OEM and Private Label Antennas

OUR CAPABILITIES

- Short Lead Time

- 100+ vears of experience, We have six PhDs in our R&D Team / 10 Patents

- R&D Partnership with top 10 DAS companies

- Customization — Design, Simulation, Development, Testing and Manufacturing
- Consulting capability — Link - Budget and RF Field Experience

- : - -
II IHII"‘-!'I

QLI

| i

GET IN CONTACT

Dffice : + 82-42-864-0238

wwaw. bluewavetel.com sales@bluewavetal.com

Korea © #0-218, 219 Daedeck Biz Center, 17 Techno —ro, Yuseong—gu, Daejeon, 34013 - South Korea

BWT),
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JdP YN ADsF décomo MBDE

SAMSUNG SDS

Oranwna X  hipass LSS OS*CS
Static  [ANETZ  @wan B> ol

UCONSYSTEM CO., LTD.

Defense Acquisition X E I IQ
Program Administration o KOREA AIR FORCE m“mmmwl,.

CERTIFICATES PATENTS & PAPERS
. “w;.ﬁﬂw 2PN ang é ang ;
e o o

Lo E.' == = =32
el ‘} ______
auwe —“Q o e
Venture Business R&D Center ) i
Association Certification - 10 Patents & 15 Papers in Antenna Field

HEAD OFFICE & FACTORY

Head Office & R&D Center : Dagjeon City Assembly Line: Gumi City

BWT),
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Wi-Fi Antenna for Access Point

TOPOLOGIES

S~

{

- i

Stack Patch Antenna

Quad Patch Antenna

Articulated Mounter Shaped Beam Antenna

SPECIFICATIONS

2.40 GHz ~ 2.50 GHz

Frequency 5.15 GHz ~ 5.85 GHz
Gain (Typical) 6.0 dBi 2.0 dBi
Polarization Vertical Circular
Customized :
80° £20° @ 2.4GHz Az Omni Pattern
3dBBeam Width 440 4700 @ 5.8GH: EL: 75° +10°
Size (mm) 279 x 160 x 30 { ©180

Ceiling Mount Type

Remarks MU-MIMO Shaped Beam MU=MIMO

BWT),
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Antenna for In-Building DAS

Sl e

0.698 ~ 0.950 GHz, 1.710 ~ 2.690 GHz
g Frequency 3.650 ~ 3.700 GHz
- VSWR {2.0:1
0.698 ~ 0.950 GHz : 2 ~ 5 dBi
Gain 1.710 - 2.690 GHz : 2 ~ 5 dBi
3.550 ~ 3.700 GHz : 2 ~ 5 dBi
Polarization Vertical / Horizontal
o B 3dB BW Omni
1/0 Port Type N(F)-TBD
Ceil Mounting Type Antenna Size (mm) 288@ X 1.6 or Depth L mm

e

. X Frequency 27.50~2050 GHz  27.50 ~29.50 GHz
oL/l VSWR (2.0:1 (2.0:1
A
f‘ Gain 18 dBi +2 8 dBi £2
, 18.0° +2.0° 58.0° £5.0°
3dB BW
Donor Antenna El 17.0° £2.0° 58.0° +5.0°
=4 Az. 32.2° 124.5°
o 10dB BW
B . " El. 31.8° 173.1°
. N Polarization Vertical Vertical
1/0 Port WE-28 Waveguide  WR-28 Waveguide
Service Ant
ruice Amtenna Size(mm) 50 X 40 X 105 21X21X 18

DUAL BAND 4T4R ANTENNA

P3 Antenna Gain :
3.0dBi @ 1710MHz

P2 Antenna Gain :
2.9dBi @ 756MHz

“F‘1 Antenna Gain :
1.7dBi @ 599MHz

P4 Antenna Gain :
2.7dBi @ 2180MHz

BWT),
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High Isolation Antennas
for ICS Repeater

APPLICATIONS

- Interference Cancellation Repeater
- CDMA/GSM/ISM/5G LTE Repeater
- Point to Point/Point to Multi-Point System

TOPOLOGIES

=r=Teny

Single/Multi Band Isolation Antenna ICS Repeater

SPECIFICATIONS
I T YT

Frequency 800MHz / 900MHz / 1.7GHz BD{JMHZIBDUMHZH.?GH:ﬁ.BFSHz!'EJGHz
1.8GHz / 2.1GHz / 2.3GHz / 3.5GHz 2.3GHz / 3.5GHz (Dual or Triple Band)
Bandwidth 100MHz~300MHz Customized
VSWR (20:1 {2.0:1
Gain 0OclBi ~ 9dBi Customized
Polarization Vertical Vertical
Isolation } 50dB ) 50dB ~ 65dB
Input Connector Customized Customized
Size (mm) Customized Customized

BWT),
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Beam Shaping/Forming Antennas

I Beam Shaping Antenna with H-/V- Beams Omni Directional High Gain Antenna
(OHGA)

I N-Directional Antenna I Sectoral High Gain Antenna (SHGA)

I Massive MIMO Array Antenna

www.bluawavetel.com



mm Wave Antenna

TOPOLOGIES

Dipole Element Co-linear Array Antenna

Y 4

=\

"4

Multi-Beam Lens Antenna

Quad MIMO Dipole

SPECIFICATIONS
- Co-Linear Array Multi-Beam Lens

Frequency 28.0 GHz 25.0 GHz ~ 27.0 GHz 77.0 GHz ~ 79.0 GHz
Gain (Typical) 7.0 dBi 9.0 dBi 32.0dBi
Polarization Vertical Vertical Customized
3dB Beam Width 16° £2° 13° £2° 3.6° (typ.)
Size (mm) 40(W) x 40(L) = 5(H) ®20, 52 Customized

B WTI www.blugwavetel.com



Planar Array Antenna for High Gain

- Fixed/Transportable/Man-Packed Terminal for Satellite Communications
- Wireless Backhaul and Telecommunication

- RADAR System

- Massive MIMO Array Antenna for 5G Mobile Network

TOPOLOGIES

16x16 Array Antenna 32x32 Array Antenna 2% E-Z-Arrav Antenna

SPECIFICATIONS

Frequency ¥—, Ku-, Ka—Band K-, Ku—, Ka—Band
Gain 32.0 dBi 37.0 dBi
Polarization LP (Tx : V, Rx : H) LP (Tx : V, Rx : H)
3d8 Beam Width )32t ) 20°GE!
Size(mm) 352 = 352 = 24 645 = 645 = 24
Remarks Satellite Telecommunication Man—-Pack Terminal

Wireless Backhaul

BWT),
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GNSS Antennas

- Wide Beam Pattern/Custom High Gain: ) 3.5 dBi

- Great Axial Ratio, 3 dB over full Bandwidth(RHCP)

- Fast Response and Activation by more than 4 GPSs
- Low Power Consumption

- Wide Band (GPS/GLONASS) with LNA Module

- Customer's Interface: Coaxial, RE-XXX

Choke—Fimg GNSS Antanna wnh
Flat Topped Radiation Pattern
for Anti-Jamming

TOPOLOGIES
|' ! 4
| | Y Y
-y Anti-Jamming Antenna
Helical Type GNSS Antenna for GNSS ganfice
(S e — e 10
Cutdoor GNSS Antenna Indoor GNSS Antenna Dual Band Antenna for GNSS+ TETRA
SPECIFICATIONS
Frequency 1575.42 MHz £1.023 MHz 1575.42 MHz £1.023 MHz
Polarization RHCF RHCP
Gain @ Zenith 5.5 dBi (typ.) 5.0 dBi (typ.)
Impedance 50 Q 50 0
Axial Ratio @ Zenith {3.0dB {3.0dB
B WT: www.bluawavetel.com



Antennas for Electronic
Toll Collection System

TOPOLOGIES

- ETCS: Electronic Toll Collection System
- RSE: Road Side Equipment
- BIS: Bus Information System

Flat top Shaped Beam Antenna Foot print of
for RSE of ETCS (Japan) the RSE Antenna

i 1 £ -. I 3 2 i 0 “1 -2 3 -4
Shaped Beam Patch Array Antennas for RSE of ETCS

SPECIFICATIONS

“ 4x 6 Patch Array 10 10 Patch Array

Frequency 5.790 GHz - 5.850 GHz 5.790 GHz ~ 5.850 GHz
Gain 17.0 dBi 12.0 dBi
Polarization RHCP RHCP
1st Side Lobe { -20 dBc 1st Side Lobe { 20 dBc
3dB Beam Pattern ¥y 17° @Az, »32° @Az
3 22° @E 2 32° @E|.
Size{mm) 300 = 160 390 = 340
Remarks RSE for ETCS RSE for ETCS

BWTI www.blugwavetel.com



Antennas for a Vehicle
Radar Systems

FEATURES

- Topology: Planar Slot Array Antenna by using Air-Strip, and Lens

- Operating Band: 77 GHz ~80 GHz

- Antenna Gain: 14 dBi (Typ.) @ SRR, 23 dBi (Typ.) @ MRR, 27 dBi (Typ.) @ LRR
- Polarization: +45° LP

- Applications: ADAS Systems

Blind Spot Detection SRR MRR LRR

TOPOLOGIES i,

Park Assist

-

Wide Range 4 Beams Lens Array

f 14| CHER. [ :
-60 -30 o EL (1]
4 Beams Lens Array

BWT),
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Multi Beam Antennas

- Topology: 1x4 Microstrip Patch Array Antenna

- Feed Network: Butler Matrix with high Impedance(100 o)
- Operating Bands: 2.4 GHz/5.5 GHz/10.0 GHz/24.0 GHz

- No. of Beams: 4 Beams or Beam Steering

- Applications: Car Collision Avoidance, Target Monitoring

TOPOLOGIES

EShounbuyuY

12 Beams Steering Antenna Theta | Degree

BWT),
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Customized Solution Provider

TOPOLOGIES

\\__._4“‘
——

Film Etched Antenna

— e

Marine Beacon Antenna

4

Monopole AntennalLinear)

Inverted F Type Antenna Conical Beam Antenna

24 GHz Array Antenna for FMCW RADAR

SPECIFICATIONS
Item Marin Beacon Inverted F Type Conical Beam
Antenna Antenna Antenna

Freguency S-/ X-Band L / S-Band 1692.14 MHz £ 1.0 MHz
Gain(Typical) 2.0 dBi / 5.0 dBi 2.0 dBi h.0dBi 2
Polarization Horizontal RHCP RHCP
34.0° @ Az, 55.0° @ Az. Omni—directional @ Az,
3dB Beam Pattern 18.0° @ EI. 78.0° @ E. Conical Beam 45.0° @ EI. (peak)
X—Band : 140 x 160
Size(mm) S—Band * 1010 x 200 14(W) x 58(L) x 17(H) @70 x 190
: P RADAR & Satellite Radio Reception
Applications Marine Navigation Communication Service on the Car and Ship
Remarks ggg:';‘ :g;g:; Backward Beam Low Profile and High Gain

BWT),
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Filter Module

I Direct Capacitive coupled Resonator 8-order BPF

Center frequency 160 MHz
3dB Pass Band 150~170 MHz
Insertion Loss <5dB
VSWR <20:1@150 - 170 MHz
Attenuation > 5005 @ 190Nz ~ 1611
Size(mm) 44.45 % 12,70 = 10.16 £0.1
Weight 20g

HPF by using Ceramic elements LPF by using Lumped-elements Microsript Line

Typed BPF

— & -
AUy

TRx Duplexer
with Tx switch

FEATURES

- Specifications and Design Topology for RF Chain and Link Budget
- Various Types of BPF, LPF, and HPF Technology
- High Quality Products & Low Cost Development

BWT),
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LNA & LNB Module

TOPOLOGIES

L-Band LNB Module

SPECIFICATIONS OF L-BAND LNB

LMNA module for GPS

Ku—-Band LMNE Module

LMNA Module for UHD
TV Reception Antenna

RF Input Frequency
IF Output Frequency
Conversion Gain
Noise Figure
Image Rejection
Input / Output Impedance
Local Oscillator Stability
Power Consumption
Size(mm)

Weight

Remark

1692.14 MHz £ 0.5 MHz
137 MHz
60 dB typical

{ 1.5 dB typical @ 1692.14 MHz £ 0.5 MHz

) 50 dB
50 0
2.5 ppm
{350 mA @ 12Vdc
{150 x 100 x 30

{0.6 kg

LNA : Low Noise Amplifier
LNE : Low MNoise Block

BWT),
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RF Module

APPLICATIONS

- Transceiver Module - Up/Down Converter
- Power Amplifier - TR Limiter
- Customized RF Chain & RF Module - Power Divider/Combiner

TOPOLOGIES

2.4 GHz RF Transceiver Part
(Front-Side)

Digital Timing Generation Part 5.8 GHz LNA & Phase Shifter for Beam Control
(Back-Side)

FEATURES

- Customized Model & Specification by RF Link Budget
- High Quality Products & Low Cost Development

www.bluawavetel.com
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