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(Companys OVERVIEW

TurboMax Co., Ltd.
Dec. 9th, 2006

Ki-ho Lee
394, Jugam-ri, Hyeondo-myeon, cheongwon-gun, Chungbuk, Republic

of Korea
Tel. 043)275-6002~3 Fax. 043)275-6004

Air bearing Turbo Blower, Gas Turbine & Turbo Machine
30

BFANE

BU.C

3
2
3
&
L
GSWHAZRA z
HEYHIEYD
w
' seus
swren o '
o) TurboMAX
QHUBRIC) o “ \2/@) E{EmA
.
Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr

Companys Organization

CEO (President)
Technical
Consultant

|
Sales Team

Domestic Sales
Foreign Sales

Development

|
Team

Mechanical
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(Company s HIStony,

2011 Developing the 500HP Turbo Blower

UL Certification

Completed development of the 400HP Turbo Blower
2009 CE Certification (TUV NORD)

Relocated factory to Chungwon-Gun Choongchungbuk-Do

Performed "SMART-UAV" assignment for Aerospace Research
2008 Institute

Participated in Shanghai Intl’ Water, Wastewater & Recycling

Technology Expo

Begun Export (2 MAX150 Model: China)
Certified as a Venture Enterprise (KIBO)

2007 Registered Trademark “TurboMax

Developed 30~200HP Turbo Blower

Converted to a Corporate body
TurboMax Co., Ltd.

2000 ISO 9001/2001 Certification
Founded TurboMax

Sales Department TurboMax.Co.,Ltd.

www.turbomax.co.kr

Providing Low Carbon/ High Efficiency/
Environmentally Friendly Clean Energy

Energy Reduction,
Environmentally
riendly Produc

Missio
To provide hig
efficiency,

nvironmental

Sales Department TurboMax.Co.,Ltd.
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[Mechanical Design for Gas Turbines/ Turbo machines — 15 years]

Designed detailed engine parts in the Samsung Techwin Engine
Research Institute / 6.5 years

Designed detailed fixed/ exhaust component for 1.2MW industrial
engine compressors

Modified & developed turbo jet engine for unmanned vehicle, Engine
exterior and mount, Hydraulic system for Engine interior installation
and related components

Performed business assignment for Government nominated institute
(Ministry of Science and Technology): Developed, Produced
prototype, assembled Wide chord fan stage test Rig

Developed reverse Brayton extremely low temperature freezer
superconductivity system. (Ministry of Science and Technology 21C
frontier)

Developed and delivered the turbine generating system for
unmanned airships. (KARI): Design system Hardware, Purchased
engine and components and performed Assembly and Testing.

Developed and delivered aviation engine operating room (Sacheon
KAPC)

Tested STX turbocharger performance (Changwon ENPACO)

Developed Turbo Blower: Designed Hardware for ~400HP Turbo
Blower

Sales Department

TurboMax.Co.,Ltd. www.turbomax.co.kr

Major periormed  assrgnmenits

O Major developed assignments

- Developed low pressure turbo blower (under 1kgf/cm?) :
30~300hp, Jan. 2007 ~ present

- 120krpm/15kw class super high speed motor
development assignment: KEMCO participating
enterprise Oct. 2007 ~ present (3 years)

- Developed high pressure Turbo Blower (over 1kgf/cm?):
Jun. 2008 ~

O Other assignments
- Designed and produced Smart —-UAV engine accessories:
Korea Aerospace Research Institute

- Designed and produced ORC Turbine generator: OO
turbo machine Inc., KIER

- Designed and produced 110kw class gas turbine
generator: OO turbo machine Inc., KEPRI

- Designed and produced 300hp high pressure turbo
compressor: KAES (Currently processing)

- Designed and produced Air Cycle Machine: OO turbo
machine Inc., ADD (Currently processing)

Sales Department
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IntellectuaINPropertys RightsFandsStatiusrois CeRtIiacCations

[Intellectual Property Rights]

Type of industrial . Registration (Application) Registration .
property REELEal GEND Number (Applied) Date gl etk
Redistered TurboMax 40-0719100 07. 30. 2007. Ki ho, Lee
Trademark
Patent Turbo Machine 10-0675821 01. 23. 2007 Ki ho, Lee
Patent Blower 10-0781298 1 e ooy R
Patent Turbo Machine 10-0870887 1121 poos | TMEMAXCos
[Certifications Obtained]
Certification Article Certification Number CariiEe Date Approved
Authority
1SO09001:2008 K/Q01195 QMS 12.12. 2006
Venture Enterprise 20090104125 KIBO 05.11. 2008
CE K1747/E09 TUV 08.06. 2009
UL 10CA47301 UL 02.08.2011

Sales Department
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= Ton%) 2
CERTIFICATE OF APPROVAL e ) 5
This is to certify that the Quality Management System N E % g %
at CERTIFICATE OF TRADEMARK REGISTRATION
@E B A T 5 A 40-0719100 & BEREL .. RN
REG/STRATION NUMBER) ;K 2006 108 179
AYRE YU WD A942) 394 BN cunmanc ™ 08 XU
5% S
T TR £ 701015-10wsses )

Has been examined by Assessors of QMS Certification Services

and found to be conforming to the requirements of ; 943 $4F AAF AYFHIHE 108F 7088

BEE AT 4F R TR
LST OF GOCDS!

ISO 9001:2008

A0 %
Hu 47§ 28

In respect of the following activities :

Eu71Ae] g4, Ay, A R $obela

TurboMax

Ao BFL TREY, o A FEFHUAY FF
HA&& FFEYG.

(THIS ISTO CERT FY THAT THE TRADEMARK IS REGISTERED ON THE REGISTER OF THE KOREAN

This Certificate is valid INTELLECTUAL PROPERTY OFFICE.)

From Feb. 23. 2009
To Dec. 11, 2009 2007d 074 309
Original certification date %‘ — —
Dec. 12. 2006 S e O =W
goproval No KIQUIISS 1y T I E N [Clgfis
e S 4 - ‘E
Sl
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e e T e A1

RAGAPE i)

an 47 AT ARTRH

R T orseteeee )

aa §A7 AAE auEAct

Sales Department

1L OF THE MVENTION)
AT

AN L aa( 160111-0seeee* )

A onoseieesees )

as wae (Ao A s #
AR & #9494 ﬂ..n-vsuuvmom‘

THAT T
(s 1§ 10 CERTIY F00 rce)

(;na,ﬂmﬁﬂ

NT
CERTIFICATE OF PATE

=z 8

PATENT NINBER

& B8R e
A 10-0870887 PR —

“ﬂ‘,‘;,.i,w.‘wu

Hﬂ
aq a7 A%¥ 2019

)
28 A% oaroeE Hudal 160111-0%
‘:e’ W7 any 2009

a AT AAE aUTAt

A e qototsieeees )

7088
o g4 AAE AUTAHAS 108%
ad -

qaee F3wdd

ATy OFFCE)
WTELLECTUAL PROPERT

e

TurboMax.Co.,Ltd

008 1N

G Lﬂ»ﬂ@

4 wos-cones?
woed 08 BV

poed u8 N8
1.3 Non sarn e

PRETI
o s ansed
asl geti2d 39
7w A2 .

A 5%
o wae (299 A auel aeEAe
%

THE KOREAN
1+ REQSTER OF
ney THAT THE oATENT 18 REQSTERED OV
(TS § 10 CE

24

Certificate
of conformity with the following
European Directives

Electromagnetic Compatibility Directive 2004/108/EC
Ot ot sppresten Pt o e s Omotumn oy o
08,06 2009 KP09.234 K2081/509 30.06 2000

s o
m-bwﬂyhmm comply to the essential requirements (Annex 1) of the
‘ Directive and the following standards, taking into account the

Turbo Blowers

MAX y (y = 30. 50, 75, 100, 150, 200, 300)

Applicant: TurboMAX. Co., Ltd.
394 J i, Hy Ch gun
Chungbuk 363-823, Korea
Standard(s): EN 61800-3:2004
This Certificate s based on the o
of

of the product. it does not imply an
‘assessment of the production and it does not permit the use of a mark of conformity or of a safety mark
of the TUV NORD CERT. The hoider of this certificate may use this Certificate together with his EC-
Declaration of Conformity.

..

Certbcaton Body for Product Safety

§E3
H
H

E

i
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Cerviticationss — EMC&TMachinarny

Certificate
of conformity with the following
European Directives

K1480/M09

Machinery Directive 98/37/EC

eterwcn o vt e —— o g o O f eoed

15012009 KP09.014 K2629M09 11022000 29122000

Tﬂhhuﬁymhmmwbh—ﬂmm"dh
above mentioned European

national deviations:

Directive and the following standards, taking into account the

Product: Turbo Blowers
Type designation: MAXy (y = 30, 50, 75, 100, 150, 200, 300)
Applicant: TurboMAX. Co., Ltd.
394 Jugam-ri, Hy ! Ch gun,
Chungbuk 363-823, Korea
Standard(s): prEN 14461:2002
EN ISO 12100-2:2003

EN 60204-1:2006

of is based on the

of samples of the product. It does not imply an
munmmnmmmn-—u-mumuunﬂm
of the TOV NORD CERT. The holder of this certificate may use this
Declaration of Conformity.

together with his EC-

P

TOV NORD Kowwa Lig.
el +62-2.6000-4227
Centcaton Body for Product Satety. S s S

TGV NORD

www.turbomax.co.kr
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Chapter 2

Turbo Blower MAX Series

Introduction

Turbo Blower Features
Applied core tech

o N B

Specifications

Sales Department

Producth Summary;

Stepl

High Efficiency,
Reliability,
Durability

ompressed air using
gh speed motor, inverter

pbust centrifugal turbine

anent magnet Synchronous motor

Sales Depa TurboMax.Co.,Ltd. www.turbomax.co.kr
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BOV
(Blow-off Valve

Main Body

J \.

Electrical panel

J
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Applieds Corelechnology:

TurboMax.Co.,Ltd.
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[Air
Bearing]

[ Impeller]

[Controller]

[High Speed Motor]

Sales Department
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Electrical Panel Filter
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Local Control Panel

Front View Front View

Side View
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VFD
(Variable Frequency Driver)
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Side View

New Standard of Turbo blower

¥ TurboMAX
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MachinesStructureAnatony,)

Impeller

Journal Bearing

h
h

Thrust Plate
Thrust Bearing

—

>

o —]

~

Thrust Runner

‘ Motor Cooling Fin ‘

Motor Stator
Motor Coil

Cooling Fan

Cooling Fan Cover ‘

Bearing Housing ‘

i

e

Rubber Plate

Blower Mount ‘
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e —.
Core lechnology: (ATr Bearing)

® An air curtain generated by the rotor's revolution serves as a non-contact bearing

extending the life of the shaft.

% A non-contact oil free device with no need of additions such as a lubricant supply,
rendering the structure simple.

® Verified credibility: ECS/ACM application for aviation engines.

9 Life span of approximately 50 years (semi-permanent), Completed a 20,000 iteration
On/Off test.

Thrust Bearing I © Journal BearingJ

o

Bump foil —
Top foil—,
\t¥/ /
\
\

—
IS

v

Hydrodynamic Pressure

Generation

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr

Air foi1l bearing — —emmsse—

= LIFT

Compliant
"“Bumnp Fail”
Top Foil —

ARFLOW 15 SLOWER UNDERNEATH THE WING. THEREFORE,
- - THE AIR PRESSURE 1S OREATER/HIGHER
Bearing Housing

Bearing Housing
. Nonrotating Yop Foil
Comverging
Region
Hydrodyramic
Pressure Profile
Radial Bearing
Compliant
Shaft (Journal) Support
Rotates Structure

(Bump Foil)
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ROF TVERE-NSTB

Nano Silver Powder Additive

Teflon™ Coating

Inconel |

///////////////////////////////////// Comparison of NSTB bearing and Teflon bearing
Shaft Journal / 100% s
Rot i n = E
///////////////////// 772722222227 7, 7 NSTB bearing
T — ——
° S
Q Q Q Nano Silver Powder £ 5%
2 - = .\~~
Journal Bearing ] Teflon™ Coating "§ Teflon bearing ™
o o
Inconel -
Cycles
727 TurboMAX

FIUEHA-NSTB

Restoring|
force

1

[ Double Stage Treated bearing ]

On/Off cycle count

100,000

90,000

80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

0

\}
Uncoated Teflon™ NSTB NSTB
bearing coated bearing Lab Tested  Expected On/Off count

(Previous Generation)

[ Triple Stage treated bearing]

ON/OFF 0 Times

ON/OFF 55,000 Times

New Standard of Turbo blower

¥ TurboMAX
,/e)/ urbo
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(PMSM)
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High Speed Motor

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr



= (Core lechnologya (Controll er)

9 Direct control of flow/ pressure possible through rpm and torque adjustment using high
speed motor and inverter. Digital remote control and monitoring is optional.

% Auto Flow Mode
® Auto Power Mode Nitee =12 S
@ Auto RPM Mode S
® DO-Link Mode : —~ N
% Failure Check & Reset £ \

%‘ T 8

Air Flow [m3imin}

DATA 227 rurbomax

[® OPERATION D

ModeiRPMy) QLD (@isiusissdy)

7227 turbomax

)
TOP,
;| o

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr

/
Operation Data & Self Diagnostic

[® OPERATION DATA 27 rurbomax ® OPERATION DATA 227 rurbomax
Mode:RPM it  \SlgllusiReadyy Mode:RPM (. .| StatusReady,

rem

kgf/cm2

MOTOR SPEED
DISCHARGE PRESS

ERROR CODE 00000 WLNWA=:{{e]:3elo]ole]e]

oo ] — o]
g -~

€& e

voorspeed | Jom ]

FILTER PRESS DROP
POWER CONSUMPTION

Pa
)

3
k

SUTION FLOWRATE | | m3/min

CseTvawe [ 000.0% !

—_
&



Performance Curve

PRESSURELIMIT

RPM/N_RPM=1,0

0.95

Aulo—Spee.d mode

Constant Speed Line

0.8

e

Auto~Rower ‘mode

A
\¢ a2”
é?,’ Proportional mode
A
)

Discharge Pressure(kfg/cm2)

Auto—-FElow mode

CHOKELIMT

0 Air Flow(m3/min)

f Performance Map

TURBOBLOWER PERFORMANCE MAT

R Maodel Name: MAX300-C08051 Data Source: Performance Test Data Comection: 20°C, 1 atm, Dry air
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MAX800D-C060

Discharge Pressure vs. Flow

Actual condition : 20.0°C, 1.00atm, 60%
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Applications

Municipal
Sewage
Treatment
Plant

Wastewater
Treatment
Plant

Livestock Farming,
Night Soil
Treatment Plant

-y - ‘ .
- — |

..-.11-/‘_

ST

Air Supply
for
Aeration Tank

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr 7

Korea - Cheongju STP

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr



Applications: — Combined Operation

TurboMAX
Model : MAX100 —

TurboMAX
Model : MAX50

Ycc Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr

a3 & * Operation

x%ﬁ BWSE :
$+ REFE(HEIEE
NEE S5

Ycc Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr
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Insulation around the discharge plpe and plped discharge of BOV alr Is suggested.

Insulation

BOV Pipe

Heat Sources

¢ Discharge Plps

® Motor Cooling Alr
(BOV Alr Discharge)

Room Filter

2/, T MAX
’/0 urbo

New Standard of Turbo blower

Circulation Fan

—
Motor
Cooling Alr

2/, T MAX
’/c urbo

New Standard of Turbo blower



PREAERE

/)7 TurboMAX

installationt Exanples Brojectrand s BUrpese

* Project : Daegu Textile WWTP Blower Replacement
* When : 2010.10. 01 ~ 2011. 02.30(150days)

* What : Replacement of Roots Blowers to Turbo Blowers

Cost Savings thru Better working

efficient product environnenll

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr




ROOTS BLOWER TURBO BLOWER

Low Efficient High Efficient
High Noise & Vibration Low Noise & No Vibration

16 qty of 95kW blowers 3 6 gty of 110kW blowers
(55m3/min * 0. 6bar) (105m3/min * 0. 6bar)

12 units Working 6 TB Working
4 units Stand-by 4 Roots Stand-by

IMPROVEMENT
OVER 30%

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr

Problemsy ol Rooits: Bl owers

cost
lobes gap getting larger by wear and tear
resulting air leakage and loss

Increasing maintenance category and cost

High Noise (120dB) and Vibration

« High temp in Blower room(summer time < 40°C)

« 0il leak - Greasy environment

+ Waste powder and air thru wearing V-Belt

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr



Existing Blower Operation

Type : Roots Blower

55m3/min* 0. 6bar* 55kW * 16 units

12 units Working / 4 units Stand-by
Noise : 120db - measured at Entrance
High Vibration, High cost of over-haul

Wi N N
4 4 < 4 4 $ : 4 4
- - [ | - - -

O] O] O] [®]
AI?I]IA - Alrl.?h AI[I.?IL AIE.I]IA N AI?I]IA N AI[I.?IL . AI[IiI]IL THN\g VANTINESRAI N

\ira. \[/ 3

12 Units Working 4Units Stand-by

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr

Replacement: Blower (Marche 2001

Replacement

Type : Turbo Blower

105m3/min* 0. 6bar* 110kW * 6 Units

6 TB Working / 4 Roots Stand-by

Noise : < 85db - measured at Entrance
Energy Savings realized, No vibration

%

Vi V< V:
q
X Das 4 % S
—t it ~—n et
ol | ] | O (o] (@]
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\LLL A : |

6 Units Working 4Units Stand-by

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr



Hifect ofEnersys Savings(Bower Cos

catagory unit Existing Improvement remarks
blower ROOTS(95kW)*16Units TURBO(110kW)*6Units
#Working /Total o] 12/16 6/6 + 4(s) Stand-by 4 units
nancplatc: flon /in 55 105
(per unit)
Operation: flow inin 15 90 Measured
(per unit)
total flow m/min 540 540
Operation pressure mmAq 5,800 5, 800 measured
Power consumpt1on K 795 103. 7
(per unit)
total power 331. 8kW
consumption k¥ 954 §22.2 (Energy Saving: 35%)
Yearly power cost USD 659, 404. 8 430, 064. 64 Korea Power Cost
Yearl = $0.08 / kWh
ear'y energy USD 229, 340. 16
savings

% yearly energy cost = Power Cost ¥ Power Consumption(kW) * 24h%* 360days operation

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr

oS thris lowsmarntenance

Yearly cost savings

catagory unit Existing Improvement remarks
blowers ROOTS TURBO
flow m/min 55 105 Name plate
pressure mmAq 6, 000 6, 000 Name plate
Motor power kW 95 110
Bearing
Descriptions of 01l Seal Periodic filter
maintenance Over haul change
Etc.
quantity units 16 6
Cost per unit USD 1,500 200
Total cost USD 24,000 1, 200
Total Savings USD 22, 800

% general condition and could change per application

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr



Power: Savings: Evidence

% Daegu Textile Energy Bill and Power Usage(2011. month 1-month 7)

284 % F 3 EQILY) : AHAEFHE(n'D)
o% laaas " 20109 eI
a | ES “?L}*‘am Bop | Az | YAY | AKYATLCODAMD || g | #aermmgecon 1000 | HueisGrconeismo T
1| 37509 | 235019 | 579 | 1134 | 1025 | 707,400 3516 Ll 3132 1516 12:96%
2 | s | 2 | e | out | 10 | soncs | - N — Befor A 2im———— —
a | arae | s | s | lan | s | rEess 23 v o2 1 a0 ITLY
— (2| m= ] L e N
}_4 | 4 | 321005 | &0 | 1311 | 147t | TEST2 2z 4 L 2008 a0 IV
o ) [ S -~ —
5 | 40472 308896 | 77 | 1296 | 106w | Tazass 230 ' E a0 After - 1 . -3
’ — - — [ R R
r_s 1055 | L9605 | S 106 | s | 7esme0 2:90 s 2250 - —Z718% 1
7| amsa | 15806 | 642 | 1385 | 1005 | B11680 3087

B
ﬁ_ ﬂ — Electricity Bill for the plant showing
.. ] _ Power consumption/m3 wastewater
i for the entire plant
e | ' — Blower power savings are more

s
r
iﬁ
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lotal Replacenent Eiiect

1. Cost Effect : US$252,140.16 /Year

: 22, 800 M 90%
maintenance 100% >10% USD e
Power 229, 340. 16 M 35%
Consumption 100 60~70 USD Savings

2. Auxiliary Effects

> 120dB < 85dB
noise ; : 35dB M 35dB less
(jet engine) (market place)
Vibration Very high none
T~10years
Life of (rapid Over 15 years | Added capital i
R deterioration of (- T cotnent, M longivity
efficiency after 2- p 0&M cost
3 years operation)
'Sales Department TurboMax.co., Lta. WWww. turbomax. co.kr
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A/S Items

Due to thrust/journal bearing damage, blower
is inoperable.

Bearing damage The bearing damage caused rotor damage Within 2 days
and need to be replaced.

Major Air—end return, repair and reinstall

Inverter damage or Capacitor in the Sine Filter
Inverter damage damaged. Within 1~2 days
Replace Inverter or Capacitor at the site

Controller error Replace the components of controller 1 day

Replace hardened or tear diaphram rubber in
Blow—off valve damage | the blow off valve. OR replace the damaged 1 day

solenoid valve at the site.

Minor Loosening of the rubber band of the
Air leakage discharge pipe or vent pipe. Tightening or 1 day

replace the rubber band at the site.

Damage to Electrical !
Replace the fuse or relay at the site 1 day
components

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr



Response to Operation & Maintenance, After service calls

Operation and maintenance

* Managing the Inlet Air Filter

 Periodical Preventive maintenance
« Training of O&M, Troubleshooting Manual to

the operators

A/S Response

* Maintain the stock of replacement components :

Shortening of the A/S Response Time

* Maintain the A/S personnel : standby personnel

Sales Department TurboMax.Co.,Ltd. www.turbomax.co.kr
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