NGV & LPG

HANA Injector
( H2000 ) Series
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(W) HANA ENGINEERING

Injector ( H2000 Series )

H2000 H2001 H2002 H2100 H2200 H2300

]

[ The performance of GAS vehicle depends on the quality of Injector ]
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(W) HANA ENGINEERING

i Injector ( H2000 Series )
H2000 H2002 H2100 H2200

‘%

Passenger Car

Medium Heavy—Duty
Vehicles Truck

=




(HW)HANA ENGINEERING

B 12000 & H2001 Nozzle

TYPE (Q) | Color Remark
AA Type | 1.2Q | Blue | Without Nozzle

A Type | 1.9Q | Green | Without Nozzle | base model

B Type | 1.9Q | Red With Nozzle sy
C Type | 1.9Q | Black |  With Nozzle ke Yy
D Type | 1.9Q | Black | With Nozzle e iy

(D A type Is base model. It can be changed to B, C, D type by using

Nozzle.




(HW)HANA ENGINEERING

H2002 New Injector

PG/CNG Injector LPG/CNG Injector LPG/CNG Injector LPG/CNG Injector

£ 67rR-010086 ) 67R-010086 ) 67R-010086 €) 67R-010086 PG/CNG Injector LPG/CNG Injector
£ 110R-004686 £ 110R-004686 2 110R-004686 (2 110R-004586 £ 67R-010086 Ey 67R-010086

2 110R-004686 £ 110R-004686 T3 110R-0046¢

1/ HANA ENGINEERING ) HANA ENGINEERING () HANA ENGINEERING (K HANA ENGINEERING : 5
1 #ANA ENGINEERING 1 HANA ENGINEERING K HANA ENGINEERINE

1) Cheaper in price, but same in quality
Coil as H2000 or H2001.
2) Same components as H2000 or H2001
are used for plunger ass'y. AT
Plunger Lo
Ass'y [ Characteristics ]
1) Low A/S cost because coll, plunger ass'y and rail can be
disassembled.
Rail
D In case of a defect, just replace plunger ass'y.




(HW)HANA ENGINEERING

| H2002 Nozzle Application

TYPE (Q) | Color Remark
AA Type | 1.2Q | Blue | Without Nozzle

AType | 19Q | Green | Without Nozzle | base model

BType | 190 | Red | With Nozzle | me=ey

CType | 190 | Black | With Nozzle | ==y

DType | 19Q | Black | With Nozzle | sy

() A type Is base model. It can be changed to B, C, D type by using
Nozzle Nozzle.




(HW)HANA ENGINEERING

H2002 [ How to disassemble plnuger ass’'y |

Bolt 1) Open the cap.

CAP 2) Release the bolt.

3) Remove the bracket to separate coil.
Bracket
4) Remove the nut.

i<

Stop Ring

In case of a defect, just
replace plunger ass’y

| Plunger Ass’y
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Sales Record of HAHA injectors in domestic & foreign market

Model o -
B v | Cusmmes Description ales
No. period

Domestic & Selling injection system & Injector in domestic 9 years
2004 forei & foreign market (exported to 20 countries including First
oreign
Japan) developed
H2000 2008 China OEM 8};m§j§ Changchun FAW Sihnan Engine Manufacture 5 years

Diesel->LPG : Dedicated (mono fuel)

2008 ORI Korea Hyundai Motors Starex S years

H2100 2009 KOREA Diesel->LPG : Dedicated (mono fuel)

Korea KIA Motors Carnival 5 years
: Chinese Changchun FAW Group Corporation
iz DR Manufacture Co.,Ltd. 3 year
H2200 2010 LNG DDF System : EROOM G&G Co.
KOREA Dedicated LNG system is being developed by EROOM 3year
G&G and Korea Gas Corporation
H2002 9012 Domestic &  Selling injection system & Injector in domestic e

foreign & foreign market



(W) HANA ENGINEERING

J H2001 with new type of connector

= Same as H2000 except
connector.

= H2001 has VALTEK type
connector.
(AMP 282104-1)

= Cost-saving effect by
removing an adapter.

/CNG Injecto
) 67R-010213

T ——

HANA AMP
2821041

Type

.. New Connector | Same Connector
Existing Connector AMP 282104-1 AMP 282104—1




Patent & Certification

CLASSIFICATION ITEM
Duty Solenoid Valve
Injector Control Unit

el Fuel Cut Valve
HAHA LOGO
ISO ISO 9001:2008

Australia AGA
Malaysia SIRIM QAS CNG Regulator
TOYOTA Motor Quality Guarantee

No.
282291
295073
282292

40-0796992
15138

Vaporizer, Solenoid Valve

2008 MA 0755

ASD-S06-MD-224

EURO-III CNG Bi-Fuel System in China

Injector Ass'y

Injector

ECE-67R LPG

Vaporizer

ECU
E.CU

Injector
ECE-110R CNG
Regulator

Automatic solenoid valve
Filling Unit

E4 67R-01 0214
E4 67R-01 0213
E11l 67R-010086
E11-67R-010256
E11-67R-010251
E8 67R-01 5316
E11-67R-01 0254
E11-67R-010252

R10.04(EMC): E11-10R-047642

E11-110R-000507
E8 110R-00 4686
E11-110R-000516
E11 110R-000501
E11 110R-000143
E8 110R-00 5020

E11 110R-000090M

E4 110R-000148
E4 110R-000147

(HW)HANA ENGINEERING

Remarks

AGA7111, 7110
Injection
2006.12.20

H2000
H2000 / H2001
EG2001
H2002
H2100
Mixer Type
Injection
H3800
H3800
H3800
H2000,H2001,EG2000
H2002
H2100
H2200
Injection
LC2201
H6101
H6102

Date
2000.11.28
2001.04.24
2000.11.28
2009.09.04
2003.07.31
2007.05.15
2008.12.09
2006.12.20
2008.11.17
2008.12.17
2008.12.17
2011.10.24
2013.01.17
2012.01.05
2009.08.04

2012.09.
2012.06.21
2012.06.21
2012.06.21
2007.08.28
2013.10.17
2012.01.05
2011.10.14
2008.09.03
2011.01.18
2008.09.16
2008.09.16

10



Comparison with competitors

(HW)HANA ENGINEERING

HANA Injector Max Full & Injector Flow Rate Injector Engine YT
Model No. | Picture | Pressure| Voltage | Type | Color L/min Maker | Color | Type Size
H2000 AA Blue 130 Brown | 100cc >3.0L
H2001 . 4 bar | Gasoline | A | Green 115 JAPAN | vellow | 73cc | >2.4L
Top Feed y DC 12V | B Red 90 KEIHIN | Orange | 63cc | 2.0~2.4L
C Black Fis) Blue hzce | 1.6—~1.8L
H2002 # D White | 43cc | 1.1~1.6L
Side Feed
E Green | 32cc < 1.1L
Gasoline A Green 224
H2100 5 bar 3.0~9,0L Only HANA
| DC 12V B Bed 200
Top b Diesel A Green 534
ar UsA
Feed DC 24V B Red 494
cCAP
H2200 ‘ 9.0~15L | Heavy-Dyty-Truck
@ 12 bar Diesel A G 37 Australi !
Side reen ustralia
DC 24V
Feed AEC
H2300
Side Feed . - Bosch No.
Gasoline b =) 0 280 158 821
9 bar A | Green 140 BOSCH %@ 1.1~4.0L
DC 12V = =
Top Feed i

11



Technical Specification

(HW)HANA ENGINEERING

Model No.

H2000 H2001 H2002 H2100 H2200 H2300
Product Picture % # *
Top Feed Type Side Feed Top Feed Type Side Feed Type | Top Feed
Item Specification
Voltage DC 12 DC 12y DC 244 DC 24y DC 12
Resistor (82) 380 1.922 1.28 152 152 152
Max Pressure 3.0 bar 4.0 bar 5.8 bar 11 bar 15 bar 12 bar 12 bar
Dperation Pressure 1.2 bar 1.0 bar 5 bar B bar T bar
AA-Type Blue 130 250 - 130
Flow Rate A-Type Green 115 224 h34 0.2400 115
LA rnin B-Tvpe Red 90 200 434 ko rnin 90
C-Type Black 75 170 - 7B
D-Type Yellow B5 150 - B5
AL-Type Blue 2.8ms Z2.36ms 1.56ms - -
Open Time H—=Twvpe Sreen Z.8ms Z.36ms - Z.9ms 1.64ms
E-Type Red 2.7ms 2.24ms - 2.8ms 1.54ms - 1.56ms 1.8ms
C—Type Black 2.6ms 2.0ms - - -
D-Type Yellow Z2.6ms Z2.0ms - - -
Closing Time A.B.C 1.2ms 1.2ms 1.2ms 0.8ms 1.3ms
Fick Current 44, BA, 7.5A 7.5A A4,
Haold Current 24 28 2.54 2.54 24
Operating gas LPG # CHNG / LNG # Hydrogen
Size TOXD2h BOX D33 TOX D25

12



Engine Size according to Flow Rate

(W) HANA ENGINEERING

Model Injector Flow Rate
Fuel Voltage Engine size
No. Type Color [./min
H2000 AA Blue 130 6 & 8 cylinder
H2001 Gasoline DC 12V A Green 115 6 & 8 cylinder
H2002 B Red 90 4 & 6 cylinder
C Black 75 4cylinder
A Green 224 8 cylinder
Gasoline DC 12V
B Red 200 8 cylinder
H2100
A Green 584
Diesel DC 24V Heavy—duty truck
B Red 494
H2200 Diesel DC 24V A Green 437 Heavy—duty truck
H2300 Gasoline DC 12V A Green 140 4~8 cylinder

m] Refer to the above flux. You must use the above data when you test vehicle.

13



(HW)HANA ENGINEERING

| Peak & Hold Current

TEST 2000 , H2001 H2100 H2200| H2300

No H2002

Pick
current

CONDITION | 32 [1.9Q(1.22| 1.0@ | 1.0Q | 1.0 | 1.0%

1 | Operating Voltage DC 12V DC 12V|DC 24V|DC 24V|DC 12V

Hold
current

2 | Pick Current AL AA L AA ) BA | TAA | THA | A

Period

time
3| HoldCurent | 2A | 2A | 2A | 2A | 25A | 25A | 2A t" J

Pick & Hold Current must be adjuted to E.C.U and Injector spec.

14
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Record ( Injector )

m Developed first in Korea.

Sales Ranked first in sale of injectors in Korea.

Exporting to 20 nations ( 450,000 pcs in a year )

First in durability in Korea.

China OEM Chang chun FAW Si—Huan Engine Manufacture

China OEM Chang chun FAW Group Corporation

The only supplier with small to large capa GAS Injector

15



(W) HANA ENGINEERING

The comparison of design between Hana injector and competitor’s

Part HANA Iniector Another Iniector Remarks
= Desigin is the same as Bosch &Keihin. ~ |= As desian is like on-off solenoid for general Ipg
Hana' s iniector is the one for typical vehicles! &cnag regulators, itis not suitablle as iniector
for vehicles.
| H2000 | H2100 | H2200 | H2300
Iniector
AsS’ y
,, ; = e e
= DURABILITY IS 2 or 3 times higher than another s. | =~ DURABILITY is low.
1] After inserting rubber, make iniection molding. |1) After inserting rubber into pluner,
press it.
2] Special coating on the surface
of plunger 2] No coating on pluner
Plunger 3] Special coating on the rubber 3] No coating on the rubber
4) Weiaht of plunger is 4a. 4) Weiaht of plunger is 6a.
= To improve durability, we make coating on the = Because the rubber is swollen,
surface of pluner and rubber. these iniectors are weak to
the variation of flux.

16



(W) HANA ENGINEERING

The comparison of design between Hana injector and competitor’s

Part HANA Iniector Another Iniector Remarks

1] Inlet coating on the friction surface of Bush

Plunger 1] without inlet coating

Bush
HAHA ON->OFF
Solenoid viv, Bush
& Plunger
1) Rubber insert molding to 1] without rubber insert molding
Center Core
2] Special coating on the rubber
Center

Core

= The purpose of rubber insert = The type of iniectors make a

molding is to prevent noise. loud noise.

17



(W) HANA ENGINEERING

Advantages of Hana injectors

HANA type injectors

another type injectors

— Low Noise

— Long durability

— Excellent reliability

— Good resistance to vibration & heat

— Can be used for OEM applications
:Side feed type can’t be directly

installed on manifold

— Most injectors used around the world
look like the right picture.
—They have the same structure as

solenoid valves which are used on
LPG and CNG regulators.

18



(HW)HANA ENGINEERING

Advantages of Hana injectors

— Various types (H2000, H2100, H2200 & H2300) are available to cater for
small and large engine displacement
:Our competitors have injectors corresponding to H2000 only

— Superior quality, but low price

:Compared with competitors such as Keihin (Japan), Cap (USA),
Aec(Australia), Bosch(German)

— Customization according to customer’s request is possible.
: Flow rate, resistance etc.

19
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China OEM - HANA CNG Regulator & Injector

B ED oo meanmenniT.
CIzangchunFéWSzH:un Engine M’amzfacture Co., L+ g o — ]

R 8M:rhﬂwf%?>mc (RIE) 90C (& )
. 115103001 (% § H6009
CA4GNE4 ﬁ%lﬁ Njizjjm/\ Z éﬁ[ﬁqﬁi . | HanaEngineeringCo., Ltd
S LFR CA4GNE3 CA4GNE4 4 HKRE Kﬁn 51| 100kpa % 500kpa 30KPa %/ 300KPa
RIELL ; 10.5: 1 9.5. 18%10.5:1 15 BNz R A= ebich =y : TR20D (BLERR) TT30C (BERER)
BAEE EEREE | . A ) DET TT30C (BiE3
BABAR/REBEE | 50 g/ 3200r/min 80 k¥/ 3200r/min AN i
B AR R T 1 iR = A 1014010-01C1 1014010-01C1
RaANaEErE | | 78. 255K/ 3400r/min »
- ‘ -~ BEENEERES B —HRE R A A
R HIEE /S ETEE . 5 ‘ i ; ) -
AFEE/RRIRER | 9900/1600 r/min 290Nm/ 1800~2400r/min
ERE | | 259.89 Nm/ 180072400r/min |
. ‘ T 4 §
85 kW/ 3200r/min | 85kW/ 3400r/min

. ’\j

[ 79.18 kW/ 34001”/min

| a6 % %&M%TKE!F
1 ‘ IFA A
3600r/min ‘1 3600r/min [ 13.7L-IV
L ; ik ‘ - [ | E SRS DRBEREER
BEER ‘ 750+50 r/min \ 650+30r/min | AH
- & : ; J | T BT R ITAE
[ | AF
B R ‘ 3400r/min : 3600r/min * % -
. E B ( 263 15 BARmEE (K)
| ; EmiaE (K
30 B(E ( kPa) . Qg”/
300 87 ( kPa) T AL
S E 2.4 mz;/ié%‘ /) SV
106°C . ‘ 2}7&
soe WTBE: >y 2 %07 Wom
] !'\/\/l > —
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I Applications of H2000 1in aftermarket

RPM

Gasolin
Imector

b
= s
E

InTake

Manifold GAS
Filter

Radlator

l GAS Injector
1 } 1

Water
Temp,
Sensor

L ;| ,[ I‘: {:

, .
‘ GAS Pressure &
Temp. Sensor

Multi Valve
Solenoid

Vaporizer

Single
Solenoid

21
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Applications of H2000 1n aftermarket

KOREA HYUNDAI MOTORS STAREX

INSTALLATION : 7,473 PCS

Engine Size ; 3,000cc

22



(W) HANA ENGINEERING

! Applications of H2100 1in aftermarket

KOREA KIA MOTORS CARNIVAL ]

( )

INSTALLATION : 2,087 PCS

. S

( )

Engine Size : 2,700cc

23



(HW)HANA ENGINEERING

China OEM Heavy Duty Truck ( Direct Injection )

FEE—AFEERALTRARP O

CHINA FAW GROUP CORPORATION R&D CENTER

!% China FAW Group Corporation GAS Engine
= -
j
. . ) . Applied Vehicle
Engine Displace GAS Type Cyllnder Remarks
Type ment(L) Diameter Truck Bus
CA6SM 11 LNG 123x155 @) X Be developing
CNG
CA6SL1 77 110x135 @) 12m Bus | Be developing
LNG
BF6M2012 6 CNG 101x126 O 10m Bus | Be developing
CAGSE 6 CNG 106x125 | O | 10m Bus Under
production

24
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—] ina OEM Heavy Duty 1 ruc Direct Injection

BF6M2012
25






(WHANA ENGINEERING
China OEM Heavy Duty Truck ( Direct Injection )




(W) HANA ENGINEERING

1. Hana H2200 injectors have been used by
EROOM G&G Co in the demonstration project
of LNG/Diesel Dual Fuel System by the
Korean government. (200 vehicles a year)

2. Dedicated LNG system using Hana H2200
injectors is being developed jointly by
EROOM G&G Co and Korea Gas Corporation
with governmental funds.

28
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Rail Assembly ( H2000 , H2001 & H2100 )

H2000 / H2001 H2100

29



(HW)HANA ENGINEERING

Rail Assembly ( H2200 & H2000 )

China OEM General Type Hose Type

_m.wwm

— (W HANA ENGINEERING

30



(W) HANA ENGINEERING

! Hose Type & Rail Assembly

= TYPE-I

R
S
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Injector Drawing ( H2000 )
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Injector Drawing( H2100 )
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(W) HANA ENGINEERING
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(W) HANA ENGINEERING

I Injector Drawing ( H2200 )

24.83 (55.2)
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