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Address: No.178, Yulong South Road, Bell Tower Economic Development Zone,

Changzhou, Jiangsu province, P.R.China

Changzhou Haike New Energy Tech Co.,Ltd
lb4/Zip Code: 213023

ok
fEH/Fax: 86-519-83753434 ext. 802
1l 4/E-mail: haike@chk-net.com

H1 i/ Tel: 86-519-83753434
¥ 1ik/Web: www.chk-net.com
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Company profile
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SHEHFERRAERAT (GFENFER MIT2012E15, = =21
EENERENT CRRA TN RIEART &R A 0I5 R AR o Vision

A, RAEFRNEFMIIAFNN ‘B RS RF—ER
B R4S, AR SMLNMEN LGRS, FUeRB/N, TiHER

B BIHARMFE % R PR UM TH: B RN RS AR 2 L Uﬁﬁ—umﬂﬁ?ﬁ* Building a world class brand with

RAREL2MWHZE, BHHEHRE VTR —F %ﬁﬁﬂ’]a@zﬂiﬁﬁun —iRHAA World-class Technology

SR ZRAEE [ Ss gl

g;—éﬁjﬁigzzg%ﬁ ZEANTIRALZREE, BTEIAEARFM 'Iﬁ'ﬁ—uuﬂ']'ﬂﬂ World-class Talents
BRFARRSFO4FEERRRESTH AR, B RiER HR—RNRE World-class Management

FMBEEHIRFRER, FTE— P UKRRE R RN L LM OB = 5. 'Iﬁ'ﬁ'—uu.ﬁlmﬁ% World-class Quality

Changzhou Haike New Energy Tech Co., Ltd. (HAIKE) is a high-tech startup devoted ?Ti%'_: I)ILHIJ I:II:IHﬂ World-class Service

to the R&D and industrialization of flywheel kinetic energy recovering system (KERS).
Founded in January 2012, HAIKE is regarded as the first innovative enterprise in

China to industrialize this cutting edge technology. Recycling Kinetic Energy Propulsion
System® (REProp®) is HAIKE’s indigenously developed “electric type” flywheel KERS
with self-owned IPR. REProp® is an outstanding solution to clean energy vehicle (CEV)
with high cost-effectiveness, low industrialization risk, and huge market coverage
potential. This technology shall not only break the technique barrier and market
dominance in clean energy vehicle industry by Japanese automakers, but also create a
new technique approach for global auto industry.

O

Built on market-oriented approach as well as talent & technology development strategy,
HAIKE is shaping itself as a leader in technology and a pioneer in industrialization. Our
vision is to be the first company in China to industrialize this cutting-edge technology by
2014, providing a wide product mix based on a comprehensive indigenous IP portfolio
and forming an industrial chain led by “electrical type” flywheel KERS.

Real-
. talking

Reality-
based

Values
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KB Renqi Zhang  KI7EE PR EAT W TAEIHE AR, BUETRBEREERAAERKILL
#FK  Chairman B, ST TR E 45 B T2 52 TR, BERIHE R e n TR
iR Al hERE TS A R FEKARK.

Mr. Zhang has several tens of years experience as senior officer in auto industry. He
is the chairman and director in China Automobile Development United Investment
Co., Ltd. (CDUI). He once served as engineer in Ministry of Machine-Building
Industry and Machine Industry Committee of the State Council, CTO and chief
secretary of State Development Planning Commission, representative of Chairman
in China Automotive Industry Corporation.

B Frank Liao WENRAMENNMRARER, “T AL Ak#, SEILAHEEST
WBZAW CEO FEIT . 53R HANI S N3 1 58 22 1k [ AR IR AR 55 B HT R RS E U, [l 5 B
FRER A TRER S T S TF & T 775 M1EV ALY BC30EV, 3K 2010 4247
AR RS, BT R RN R, A 26 T R R R RSN T L
A,

Dr. Liao is a leading expert in motor engineering, the nominee of China’s
“Recruitment program of global experts”, CTO of BAIC EV. He conducted a series of
clean energy vehicle development projects funded by the US DOE, and then served
as CTO in Chery’s engineering institute. He led the development of EV model M1EV
in Chery and BC30EV in BAIC, which was awarded Prize of Yearly EV Model in 2010.
He graduated from Tsinghua University, and holds a PhD degree in electrical driving

engineering from University of Wisconsin.

WD AL R R BRI R, Bl HET A" AE%, B B Shuai Lu
BRSEHEE, WS, WERE MTS RAARBERETEIG, SHANFR  HArm
THEBAIAE FL RS —RIRAE M RIREI RS, 3K 2010 4 REVERIAIBIF  Technical Advisor
K, foT 3 A 35 K- T AR RN 2

Dr. Lu is a leading expert specialized in designing and manufacturing of high power
density motor and control system, nominated by China’s “Recruitment Program of
Global Experts”. He is also a professor and PhD supervisor in Chong Qing University.
When worked with MTS as senior engineer in the US, he led the development of
hybrid electrical power train for Ferrari F1 racing car, which was awarded “Ferrari
Innovation Prize” in 2010. He holds a PhD degree from University of Missouri Rolla.

-1 =

Expert Team

3 EMRLA R Ql4E AR CEO, REZEZRENNER, CRIBEGEIIHAN  Chris Ellis
liEN. T 2001 518 CERAHBIZN I RS, TERCGERE T Z20ER, +J1  ErekAmiE
EFTHET REIREZ N RGHEARNH. 22 BM GEED FAREW,  Chief Technical Advisor
Hi4 Bristol University ) TFE 2247 LI AT et

Mr. Ellis is the founder and CEO of Hykinesys, Inc. in the US, a distinguished
expert in vehicle power train, and the founder of flywheel KERS. He initially
proposed the concept of flywheel KERS in 2001 and patented a series of IP in
Europe and the US. He has dedicated in the application of flywheel KERS for 10+
years. He once served as technology supervisor in UK branch of IBM. Mr. Ellis
holds a B.E from the department of engineering from Bristol University, UK. .

%% Yang Fei RUEBT AP AL B R B K, “T A A%, AEF MR EARA

AR ] FHE R, VLR RSB SRS, SRR 7R
Technical Advisor TR TG A SR AR R BURAARITI AR 20 ZRRIC, RAG 18 T

RFSE AR TR Sl F-F i F SO 2 BN R R 2,

Dr. Fei is a leading expert in power battery, nominated by China’s “Recruitment
program of global experts”. He serves as the chairman of Jiangsu Panvolt New
Energy, and professor in Jiangsu University and Suzhou University. He was
honored as tenured scientist by Australia Nuclear Technology Institute. He has

i published 20+ academic papers in international authoritative academic journals
and has been granted 18 patents in battery. He holds a PhD degree in physics and
new material from The Chinese University of Hong Kong.

RENNBRAGTR LR, EPFRRLENEPERARRSLHE, & F—W Yiging Yuan
ISR T ARG, “F Au)” Nk, EEES—TT. S ATS  HRE

52 MNREN SRR GMI R . IR K F O SSIMEEA . Technical Advisor
TR, G 2 E 5 e W T2 ALK A
Dr. Yuan is a leading expert in vehicle power train, nominated by China’s

“Recruitment program of global experts”. He serves as deputy director in
UCAS-EV, and researcher and PhD supervisor in CAS. He participated in vehicle

power train R&D programs when working with D-C and Chrysler. The recently
developed key components in UCAS-EV have been produced at a small scale. Dr. |-
Yuan graduated from Tsinghua University and holds a PhD degree from Virginia | ]
Polytechnic Institute and State University.
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kE ~ o Flywheel

Recycling Kinetic Energy Propulsion System (REProp®)
Differential
—"electric type" flywheel KERS

. BEHRBR RS
TEERHA — "HIHR" KREBHERS

Planetary gear set | i . o
= High cost-effectiveness, low industrialization risk and huge
potential market coverage

= 30-50% fuel saving under standard operating conditions

Lotk BEPRNRREE. HA. BAEERE, 5
AR T 4E30-50%, EZE iR FA50-100%,

= 50-100% boosted in acceleration

Adjustable speed motor|

e « - “Electrical type” flywheel KERS-Recycling Kinetic Energy
BRFEEERN ‘B YRIRSN Propulsion System (REProp®) deveioped by HAIKE is a
RGE— RN ENEE R R Zﬁ®%¥ﬁﬁﬁi,\ cutting edge technology in power train of CEV. The
S —ites e vehicle’s kinetic energy is recovered when under braking
RENNREFRYEFRATEEA, F and stored in flywheel in form of mechanical energy. When
AR A Fe R, KEW

accelerating, the energy stored in flywheel is released as
TN EhRERE L 0 X TNRE, FFEE

power assistance to enhance vehicle power performance
- and reduce fuel consumption.
PR, RIS, PAIESRE]
HFIpERAE “Electrical type” flywheel KERS by HAIKE utilizes
innovative method of integrating flywheel and control
motor into vehicle power train via a planetary gear set
and implements electrical continuous variable
transmission by an innovative system control strategy.
The power is transmitted in or out of flywheel in 2 or 3
times of bigger scale than the specific power rated in
control motor and achieves more than 50% of efficiency
in power transmission between flywheel and vehicle
drive train. In contrast with conventional hybrid
technology, it has advantages such as significant
reduction in fuel consumption, wide application
coverage and low cost. The vehicle equipped with

TR R F B S R AR
A%, VEIFNERENITE SR ER
iR, BAIETRIE S T ASEI
OB A TREE, R KRINHRIUIZHE
VIBETN R 223 B AL, ST
KR EREENAREATO0RNERE
ThEfeE. SUETREAMELE, BF

ﬁﬁ??ﬁ%ﬁ%x KA« MAREFERR. “electrical type” flywheel KERS will achieve 30-50%
FrofE TR TR AE30-50%, BEZENNIE reduction in fuel consumption and 50-100% boosted
1432 F50-100%. in acceleration.
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EFmEASHER ERIFERAY < AR KER A N KRGS Wiliams Hybrid power Ayfi& SRR
it Flybrid B4 E R b -
speC|flcat|°ns Comparison among three technical approaches of flywheel KERS: “electrical type” by HAIKE,

“energy storage type” by Williams Hybrid Power and “mechanical type” by Flybrid

_ Flybrid Williams Hybrid power WRETEEE HAIKE

= BE 2 [ EE
Brakgbt?;mergy recovery efficiency >80% (X&)

UE{EH =58 = EIUTh 2 >100kw
KRBHREVHR HUC R B
Peak brake energy recovery power Type of flywheel KERS b Energy l5s];orage Electrical
fitgE
f 125KJ s N
maximum ener . B4 5 s HUAERAE BT o
gi;‘[:l =1 ﬁj’(\, gy }lfa:aﬁf;eﬁg\ut:?ii{ré TR IDHEE aﬁkﬁgﬁ Viamechanical coupling a";'nd a
AL i =8 90kg y CcvT Electrical power system smaller MGU
ICESEENY Weight
MAIEERBINZE
Input electric power 35kw BNE B ) — NN
nergy conversion RIS SRR T*Mﬁ;ﬁﬁs&ﬁﬂgﬁﬁﬁ'
HHENIEER IR efficiency High efficiency lower efficiency IRlgh GEEmEy &S
hybrid system net power 65kw mechanical type
MM INZE A B
Average mechanical power amplifying coefficient >2 X E AL AR R & 5 A AR BER E R AT
E = Motor and inverter capacity Low High Much lower than “Energy
= Storage Type”
Weight 15kg ge Typ
y KRBETRS wEws wEE T
Flywheel system FER RBEEE
Speed 18000rpm The max flywheel 64,500 40,000-45,000 25,000
speed (rpm)
BES o
Efficiency el "
: ; Lo MEHEARAR 2R
ﬁ?&f\“’ver 25kw Flywheel material caorm(;rcn)slit:r MLC technology Metal
IR 2=
Motor gﬁatieg]xower Uzt
e HiEEH 3Eﬁﬁ3 EIBEET ; Eﬂfﬁjﬂﬁﬁiﬂl Veﬁ%ﬁ{ml
EEEE%E 12500rom Torque control Nonlinear control Via electrical conversion
Maximum speed P
TR BER PEE R &R R
Bearin Ceramic ball Ceramic ball Conventional steel ball
CRANER Bs = HERIPEE
Flywheel containment High Relatively high Relatively low
l - RipMLE LEMSEERE] = TERIBHE
- System integration Relatively high Low Relatively low
=it Y=l 2=
SAKIBR BB BB StERAEE
Power Battery ContrO“er Power connection Parallel only - Series only - Multi-modes
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MM—EE; mERTERRYEA AR S HAEERE .

3. YR KHRIRE25,000 oM, AXETFEEER CRINNRG; L
BIHET, BOBEBIRESSNERE; AABRERPE. AR
(RIPEE . HOBIE RS S«

BRATZMRENNEN, B LERMEEEREMNSMHE AR
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@H@ lﬁ ﬂ*f-ﬁ' BKI

Core Technology

Advantages by HAIKE’s “electrical type” flywheel KERS

Small portion of power delivered
via a smaller double MGU

Inverter 2 1

Inverter 1 Flywheel

Battery

sp| Reduction

Kinetic energy
ing directly

ECU
for inverter o

== == == Electric path mmmmm  Mechanical path

Topology of HAIKE flywheel KERS

Yo b

1. In contrast with “energy storage type”, HAIKE's “electrical type” flywheel KERS delivers kinetic
energy directly in a mechanical way via planetary gear set without the kinetic-electrical-chemical
transformations, leading to high braking energy recovery efficiency. The adjustable speed motor
performs as management assistance for power & energy and significantly decreases the dependence
upon the capacity of electrical power train.

2. HAIKE's “electrical type” flywheel KERS utilizes electrical-mechanical control system and the
innovative planetary gear set driven by motor as a functional speed ratio converter rather than CVT
adopted in “mechanical type”. Flywheel rotating speed is sustained by energy supplemented via
motor without the need of vacuum condition. Compared with nonlinear controlling upon CVT, the
character of vector controlling upon motor can achieve perfect dynamic control and good ride comfort
& consistency. Moreover, the capacity of torque transit by gear coupling via planetary gear set can
afford much bigger flow of torque transit.

3. High safety. The speed limitation of flywheel spinning is 25,000 rpm, much slower than the other
types. The radius of its flywheel is designed relatively conservative, allowing a lower max peripheral
speed and double disintegrating stress. Besides, the safety designs in flywheel containment and the
architecture capable of dis-gyroscope are considered.

4. ltis suitable for multi types of vehicle power train, e.g. EV, various hybrid vehicles, cars, or heavy
duty commercial vehicles. It could be installed into retrofitted vehicle’s power train as a sub system.
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BRUEE RIS SRS
BRZOEAR A RIEREFIA NG X VR BAEARNBSEFI e otpatents PAIKE |s apRigfon

Examples of patents on flywheel KERS technology owned by HAIKE experts £HA% Patent depiction
6 EHER EHEE | EHRAGH _ 5 ;
S R, T wamRnss
i i General construct and principle for “electrical type” flywheel KERS

of vehicle power train

GB2405129 Kinetic energy storage system FE GB Chris Ellis
PCT/GB2007/001786  Continuously Variable Transmission Device £ ¥k Global Chris Ellis RGREHE:
US 5931249 Kinetic energy storage system Z£[E USA Chris Ellis ° ‘BRI KRR RS FIRIEMEE
= K .
US Patent Application Integrated Flywheel-Assisted Hybrid BEiiE EE_L%EEW\' N
No. 60/826,010 Electric Drive Systems RE USA Dr. Frank Liao ¢ REERESHER R
' o : : " ' REHAEHERGT CREARRPHEE
US Patent Application Flywheel-Assisted Hybrid Transmission £/ USA BEilE The innovation in system
; ; ; =3 ; System control:
No. 60/826,016 with Neutralized Gyroscopic Effect Dr. Frank Liao power control method . System control strategy and device in “electrical type” flywheel
KERS

Electrical integration:
*  Magnetic/overdrive clutch matching with flywheel

W'E;gﬁl-g: ;J?Jg?’,] $;%}\\§§ 7%] %\qg%iiﬁin e Flywheel failure protection device
NZINE T fm— )_,
BHREE \/—?EEJJ HFEA SIS e St Pt 1 IIIIIIII M

SR 3 48R T WEF, : e - BWERH, MMCRMREE; WEER
??ﬂ“gmf}fﬁfﬁﬁ a6 o s - XREERIERE

o HHUHH LR
SE R ESTREERREA KR AR O TR S S I PR B S K SR = A Rz
IE (TZ6IE) o EKEOFEBRALTR
The innovation in the
manufacturing of high speed

KESREN R K2 R Chris Ellisfe &) “F
YR FE RS (EELFS: USO
05931249A) 7 KMREF|, BEETEANTE
E/I:\,fﬁ';l_ij] %\é}‘ﬁﬂ’\]ﬁﬂtgﬁﬂj . ¢ Single/dual planetary gear set coupled with energy storage

device of mechanical flywheel; dual planetary gears
, o —— flywheeland planetary gear . gpjine housing to couple flywheel to gear
set (innovation in technics) «  |nnovative assembling method for oil seals
e Innovative construct forlubrication which combines splash
lubrication and centrifugal lubrication, with the application of
highspeed oil seals
¢ New solution for expansion chamber

HAIKE’s core technologies, as significant
innovations in power train technology of
CEV, are concentrated in three areas,
including mechanical integration,
electrical integration and system control.
HAIKE has been granted or is applying

for a portfolio of patents to form its RIBEMEISFHREES

iﬂ]ﬁ E1 BT

comprehensive |IP system. (R SIE)
o The innovation in capable of RERT TR RGBS RE
The patent of “Kinetic energy storage ; . P . g 5
- integrating flywheel KERS General construct and principle for “electrical type
gystem (US patent No. US005931249A) into almost all types of fiywheel KERS
invented by the founder of flywheel KERS, power train in clean energy
Mr. Chris Ellis, is the corner stone of vehicle

(innovationin applicability)

flywheel KERS technology.
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igA01e: EAEERE
« B - 100075 « B 30007
* itz 1000 m? « it 4000m?

" . O =R ERFERE
O TEAMIEHINT L FIEIMLEITS
O BRARSHE mla
it Sl b O EAE= R

2012 2013 2014 2016

MrEgtEsk R B iR

MAMEL: 20124
O F15: TREEFVIMNERFIAR, BIERFEAEFRE, FFRINEFETIRIT.
O 24 TRIBEFTIRIT WEFRAER; S—KEV BVTHESIEFAER,; BIINIWE
RIRKE; VT TR BHEFNKEANEL; BRTRMAPETFFIA205EARE (&)
TF, MEYRRSARZAIREER.

Pl L EE: 2013-20144F
O FIF: 4-NAARRE—PEN NEEFLZE, SERFERKFIMEENR. BIERKIE, #
HEREHEE ‘BN KEORMEASZNFTRORSRE, RMEL TS, WA RE,; $]
EIRER ‘BRFEFERNEIE" M, REEREANESELHF.
Offﬁ: 68N BB FIEFEMRRER, REF=1HEFE; EREBHIALIREFRE
lt\n

FEHBTER: 2015-20164F
OBVTEMNMERR. TeRITRESER;
O fTELU KRR R A A% O BIH R R i O B R A =l 55
O et Eprik X EARIETE;
O 015F XM AEF=RHE, HETSZ; 016FXIMIOFERHE, HEHIZ, FFHES
{Z7To

SR A RMEL: 2017-20204
O 2020 RIIAEI100 5 EF=8E, F=E3001Z7t, EAMHEERET20%, HRATREHNEELF;
O ZEEFERETIE—NEEAEERBZOBRAMMA~N. AEERZEENINNNER—RERES
374

==

HAIKE Development Roadmap

A

R&D Industrialization
« FR*: 1.7 million « FR: 5 million
«FS **:1000 m2 « FS: 4000 m2

« Joint development with an

« Two stages of prototype OEM achieved

deyelopment « The 1storder delivered
© Ll e EniE « Pilot product line launched
with an OEM P

* Quality assurance system
implemented
« Test center in operation

« Full IP system established
« Lab with test rig built up

12 Months 12 Months

1 1 I)

2012 2013 2014 2016
Note: *FR: Fund raising; **FS: Factory Space; Currency: USD

Development roadmap

Phase 1: R&D (2012)
O Step 1: Integration and debugging for principle of prototype; Demonstration for the theory of foundation to “electrical
type” flywheel KERS; Functional prototype development launched.
O Step 2: Implementing full development procedure on functional prototype; A joint development contract with an OEM
upon CEV equipped with flywheel KERS achieved; A lab equipped with test rig built up; A full function of R&D team
involving design, system control and testing initially formed; A comprehensive IP system founded.

Phase 2: Industrialization (2013-2014)

O Step 1: The joint development in CEV with an OEM achieved in 4-6 months; The world 1st CEV installed with “electrical
type” flywheel KERS launched after series of matching experiment in CBU, road testing and certificated by relevant state
authority; Batches of order from the OEM delivered, indicating a milestone for industrialization of “electrical type” flywheel
KERS; The development project of “electrical type” flywheel KERS approved by China MOST as state incentive project in
National clean energy vehicle technology program.

O Step 2: A pilot product line with 10,000 units of annual output constructed and a certificated quality assurance system
implemented in 6-8 months; A full function development system and well- equipped lab built up.

Phase 3: Mass production (2015-2016)

O Development targets:
A perfect R&D system formed, JIT management system implemented effectively, a quick response and big coverage
service system in operation;
Sophisticated supply chain formed;
Multinational operation and capital operation internationally.

O Revenue targets:
10,000 units of product sold in 2015 and USD 50M annual revenue achieved; 100,000 units of product sold in 2016 and
USD 500M annual revenue achieved.

Phase 4: Leapfrog development (2017-2020)
o 1 million annual output capacity, USD 5 billion revenue and 20% market share in China achieved by 2020; HAIKE as a
world-class multinational enterprise formed.
O Shaped as the 1st world class T1 in vehicle power train derived from Chinese corporations in auto industry depending on
its core & global competitiveness and full IP system.

12—



