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355 - Continental s 438 53 atuas 4 Neal o855

“i!ll‘g-

Throttle body Temperature Gasollnelnjednr Camshaft 0z Sensor
Manifold Air Paosition Sensor

Pressure Sensor

Bi-fuel system overview

—_— Fuel line for gasoline j ”
— Fuel line for CNG —ri
EMS electrical connection . | —
CNG electrical connection —_
I
Air Cleaner Box ﬂ Cataly'tic:
iH converter
]
’ Zasoline delivery pipe HH""‘*‘ q
Wacuum l
Gasolinetank | ‘Water Temperature
2 bar regulating \ Sensor
&
-l-q
. Pressure output
H = 2 bar + vacuum
CNG Tank : Knock Sensor
@ueemmtasssnssenssssanansanagasachnas . \
. ¥
a + Crankshaft
Paosition Sensor
CMG Regulatorwith CMG Injector Single box ECU, integrated
Shut-offvalve & with integrated N
high pressure sensor Pressure & Temperature sensor Gasoline and CNG system

!
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e A 50 s (g s g lakad

2 XU7 )55 9052 oaldiud 25 50 (CNG Injector) & 58 3

(08 W) +95°C 5 -15°C ) (oabed 2 S hae 225000 -]
(1.0to 2.0 bar.rel ) g2 5ke L8 s2508. -2

2 Ol g e 5, -3

e S

1.443 gr/ist5%@1bar

2.198 gr/is+5%@2bar

speed up time @2bar 50Hz 20°C 12 volt: 3ms -5
15cc/h i fSha -6

omld >0 BsS e 3 gose Oha S -7

ol 0.6 dasS p ) ah gosme b -8

3+5% Q: 20°C gled 0 S » 58 -9
ECER110: 4x25 (51 )2 -10

Cable colour| Outlet
Yellow
Orange
Fed
Brown
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jyd\ijaeiuguéujym,a\;u

: EF7_5 5003 02l 5550 (CNG Injector) )&, s 5

/— (UK L) +80°C 5 -15°C )l (bed 3 Shac 22508 -1
' (1.0to 2.0 barrel ) g2 Sk LI o258 -2

Ll g e ) -3

A g 8L -4

1.46 gr/s+5%@1bar

> 2.24 gr/sx5%@?2bar
speed up time @2bar 50Hz 20°C 12 volt: 3ms -5
15cc/h S Sl -6

ol 6> 1 S e Ol s g S -7
ol 0.8 dasS o 3l ab gose s -8
2+5% Q: 20°C slex 0 LS » lie -9
ECER110: 425 51,2 -10

(INJECTOR)
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TP sensor ( Temperature & Low pressure sensor)

Dl i gl e )8 il da 52 +120 6 -30 ) 2 Sdee (slex -1
Lo sminn gl 38 ile 4a 0 +130 U -40.) 2 Skee sla2 -2
s +5.5 6 44,5 5l 4325 -2

J’yu\iﬁwguﬂmja\&u
L7861 oSl JE e -3
-/[+1.2% Dol g R o ) by -4
-1+1.2% t L g8 b il s -5
5ms ) s L8 (5 58 o 3l ) (0 el ) -6
12s )y s Lad 5 o3Il (g) g 83 il a3 -7
:ijﬁﬁtsguoﬁa)w

Vout (p), voltage output for pressure

VRef , supply voltage (nominal 5V)

Pin1:
Pin 2 :
Pin 3: Vout (°C) , voltage output for temperature
Pind : GND
g www.cargeek.ir !
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j)“ﬁ\gjéﬁl'“ﬁ“(éuJ}uﬁujﬁlm

(TP) LAJ‘)}ML-& Clad dia IR ‘)\J‘,.q.]

T[C] Rnom Tolerance Tolerance
Q) Rmin[Q)] Rmax [Q)]
-40 44373 41255 47492 \
-30 25572 23935 27209 : \ _____ —
-20 15141 14260 16022 - N - -Rmax
-10 9202 8716 9689 R \ —Rnom
0 5774 5497 6050 10000 N
10 3714 3553 3875 -
20 2448 2353 2544 E \'\
25 2014 1940 2089 % \\
30 1671 1613 1730 E - \
40 1150 1114 1186 ' N,
50 816.7 794.0 839.3 2 \\
60 5831 568.9 597 4 -
70 426.7 4176 435.8 S
80 3158 3100 3216 = N
90 2381 2344 2418
100 182.8 180.4 185.1
110 141.2 139.8 142.6
120 110.3 108.9 111.8
130 874 86.0 88.8 100
40 20 0 20 40 60

Temperature [*C]

CROUSE ;9~= www.cargeek.ir


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/
http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

D A 0 alisss (5W ) guin 5 Ciladad
_______________________________________________________________________________________________________________________________________________________________________|
(TP)JL&S PEem Glad dia J‘J}A.'\

Laa g lhagh ol gyd gy Kb oAy shiles
S S Anlaa ) ) st a5 Sly O 55 e Adalas
3aly 28l «88.9kpa lasas 4S Ol el s L o JUe
Al Gl SO bl s s s

Vout [V] =[0.2 *V,] *[0,013106 * p - 0,0872] ; [p] = kPa, [V] =V

5
4,50
-
£
=E
£
£
-
5
<

0

350

Absolute Pressure p,,_inkPa
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D A 0 alisss (5W ) guin 5 Ciladad

i ~ZCommon A ‘High pressure sensor

oS 38 il 453 #1205 -30 ) 5Sdee (sles -1
@5 5,25 54,75 ;4 5l y -2

L1260 G 0: S sl JiE jLas -3

3ms > a2 by ole ) -4

-/1+1.2% sl s K e il s -5

TRANSFER CURVE
Vo [%Vs] =10+80/Pmax*Pressure

Accuracy in temperature range
+20 °C to +90 °C

54 . 100
' 96 7 s 7 s 7 s A ~~_~lalarm range
90 : clamp range
1 . : 1
2 ; ; =
| ; =
g " 1 ‘ ‘ — 2
-2 50 100 130 i 150 200 250 EZGG
B : z
2 s .
1 :
: 4
e : 0 alarm range
Pressure [bar gage] Pressure [bar]
—
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e
—
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e A 50 s (g s g lakad

: usY S, 5, » (Shut of valve & High pressure sensor) <usd s«

-
.
-------

High Pressure
sensor

: CNG zope (o0 0

alad ()2 Sadin g 5b 5023 gy pal sl 550 2 CNG §1on U ml 4855 02,538 0,45 e 4y ) 8 2o Qi) 418 2 58 ae 40 528 gy sms 51
G5 () e 5o B g e ora i dal il Cm () D0 280 (e U8 e g s ol 53 3 (g1 4l 53 Ul se il ) 508 sla g Jee 0
_aﬁge@\j@_\aq@yw i 33 JBE) (350

R oa (e ONG 3lS o 8 18 0 4 g g ) 5353 (50 ECU ) 64 ke 4y

i An 5 dag dadin )13 gal 4g g se Cal 53 )3 Fig (a2 G

) A O3 el 4 g5 38 ECU S (3588 (ane 45 3 jladi (e 2a) 5 S 4l 110 a2 48 Gand A& o jledi S 6113 ECU 258 (0 023 48 ) shailaa

O se aSaile ) 540 e Usad o ypdd A< aSila ) 0l sdi jladi p) 230 iea ECU g‘ﬁm‘}&‘)dw‘ﬁ&‘s;\‘)gmtgdﬁﬁ)tsdt;)d})ﬁ)i)g‘J_)S

Ak ) gas yliee ECU o) sl sd 5o G Qgm0 € 03 3)ledn 1) 500 U o G5 )
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e —
————
—
—

{

11

)

www.cargeek.ir

CROUSE ;9~=


http://www.cargeek.ir
http://www.cargeek.ir/
http://www.cargeek.ir/
http://www.cargeek.ir/
http://www.cargeek.ir/

www.cargeek.ir

e A8 53 s 3 Slee ) 0
I
@ﬁ}”&*“}.;)dc;“,))t’)u}“:’

Bi-fuel button pressed:

Anti-bounce threshold:

Increment=1

"......................

Anti-bounce counter:

0.4
sec

P CRERREES

Bi-Fuel switching

request: 5 e
-y
12
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e A8 53 s 3 Slee ) 0
I ——————————————————————————
: Emergency start

Oyl sl 555 K5 s CNG oDl 48 Gl U ag o o0 485 02 388 4335 500 e 4 15 CNG 2S5 ari€ a3 | e sms a0l sl () 6l
b el A (g )8 s ) 5ise S8 glad (308 g 53 Dl g spd Ll
DY R (B o Slee

Aile e (g alae 28 0 S CNG Slls ) ) 68 0 aSaile ) -1

4.85 a4y Scilagi) sk 40 ECU Gk 20 50358 0 Gy paame 43 a8l o) & il 4s 0 40 51 V0 o gley R1-2

b geasm 51 e Dlaie a1 iy Jala L 48 e 0 1S 02lal I8 2e (i gad (51 1 a8 B oS alsd (B b 00 S g 4 g gl
Al ya a3Y laie dy |y ik gue ) JA10 kg HLE8 U5 258 e Jlad ECU Cisla ) gransms 025 Sl (1) 3 (a3 ey 45 ) shailes

T
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w4850 s 3 Slee ) 2

T8 4x G Sl sise 3 SIS e iy sl (gl a5 dadl 5

D55e IS Gy

:éﬁﬂiﬁh&wJﬁe\)ﬁgd

A 251615 6 G e A3 -1
Sy 537518 G oS Ciane 8
R s 4y bag e slbd dggaxe -3

230 5L 200 U 20 o e iy Caan jlié -4
28 40 5L sise o glea -5

St il dml

7 Ale (o Alasy By
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D & g0 i 3 Slee )
I

CNG a3 Slee (o)

(230 Al 35 oy ALy -2, 38805 Tl a5 5650 1) 3% 2 4 5 51 39 2
(S Gladia o HUail clls ‘faj)g**
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D A8 50 s 3 Slas )

e O

Q'Ue)ﬂéﬂi\ s QQD

A glad o4 551 3 S IS e g ot (g1 g0 oyl ) amy 38 (e )

Coolant temperature at start [°C] -25]1-10| 10 [ 30| 50 | 80
*Delay time after start [sec] 250(150|1 60 | 40 | 15| 15
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D 38 3 waagas 3 Slae iy
|
Sfila i) G pm da 53538 3 SIS 2 iy g2l

j@ G 53 el Dgag

O3 Sk 03 (A 058 s 2 Ui 255

CNG s 3 Ul a5a 502

IS e s A
y

800 < 535,52 < 4000
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D 4 53 e 3 S iy 0
|
T8 e ) 0 ey S (g 331 s
7 v

280 ol 33 pal e (355 Caga g (laind a3 6 2ie a G sola (3 ey ONG 2SS 20 0

358568 JL 3.5 O iy dala cnj S8 4S Gl B asd e ) 2 SEC D24y 300 S€C 2 00 S usb 4 o5 e CNG 288 2 0

ECU ) o2 sl 63 slalad 3 Jgaa

T
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pge OG5 b e
|

Component System Fault Code Malfunction criteria
Short to Ground
P00 Shaort to Battery
CHNG tank pressure senscr Line Break
P3002 Too high pressure drop { = ¥ hPaMlimsec )
High pressure Eigle line Ieakage
CNG shut off valve at tank #1 P3005 L eliee fefpe Tl
Short to Battery
CNG shut off valve at tank #2 P3006 e e Talt
Short to Battery
CNG shut off valve at tank #3 P3007 e e Tl
Short to Battery
Shaort to Ground
CHG shut off valve at Pressure Control Cevice P308% Shart to Battery
Line Break
Shaort to Ground
CHG/Gasaoline selection switch F3176 Shaort to Battery
Line Break
Short to Ground
CHG raill temperature sensor F3180 Short to Battery
Line Break
Shaort to Ground
P3190 Short to Battery
Line Break
CHNG rail pressure sensor Too high pressure > 3.7 bar, Regulator Shut off valve leakage
P3191 Too low pressure = 1.8 bar,
Requlator indital setting low
Injector rail and hose leakage
F3201 Cyl. 1-Short to Ground, Battery, OL
CNG Injactor P3202 Cyvl.2-Short to Ground, Battery, OL
F3203 Cyl.2-Short to Ground, Battery, OL
P3204 Cyl.4-Short to Ground, Battery, OL
Shaort to Ground
Alternative Fuel Level Output line B3230 Short to Battery
Line Break -
- Short to ground or Line Break
CHG selection lamp F3381 Short to Battery

——.
———————
e —C

{

————
—
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pge G5 b e

-

MﬁaﬁgﬁbJL:\jJLLl.AJS"\.S‘._?:\‘)‘}AAJJJﬁ‘gﬂbﬁ‘ﬁ%éuﬁsa‘)gjﬂﬁls‘fée‘JLQO]LL.AJS J}_A}&LJ};@)J&)}\F‘SA\JMLL:'AJS?:\.'\S‘;A‘}Q\J@:\)“
‘Jﬁﬁcé‘)k._\s\cuﬁﬁe%“}i‘f&)ﬁm‘bld]w@e‘ﬂsﬁé‘ﬁﬁwﬁﬁ&mé{k\)&ﬁf@s%ﬂs@k

(38 Jal (sl 550 53) 255 48 K 5l )35 )3 58 o) 30 A58 age 3 ) 50

P ECU Qsaml S -1

IAXTE222 oSl 83 L) su I8 Gl 405555 Yam 53353 () gl IS
IAR7E203 OMVL 5S35 L J5m )8 155 50053 ¢ sl _yullS
IAR7E204 oS ile 5 S5 L e A Ty 5,058 0 sansl S
PKE2GIM1 DLl L (s S Oy 55358 O sanl S

:SHOT OFF VALVE -2
S n g 3L 1 8 2555 saeas 358 oo JES ECU Jans s 255 oo by ¥ &5 Jala a4y I8 (53555 ypasa s dadad ()

O el (2 L O Jlole G a3 8Ll dadal () alls 4550 Ly Ly )5 0l AS 0 yle ad) SO L 0155 (o0 1) asS w93 (O m 50 Caaglia 1 e s
L ol 43R s (B oS Caaglia
222l Ol 5 e | O g Sl glaa Al auiled 503 S dae (A gl ) 5SS jus g0 4n (5 51 S5 03 S deasy 8IS 0 S e G gea a1 (S ) G
52l e a2 ECU ) 86 4y Jlat 48 sl dhas dasa ) 0 b VEL 40 L5398 3 Sl (4 4S Col &) g (. (Al gl G WLl Guiey ) EMS
s 50 Sl Jas 8 Ol 55 o ot 4lsd VLl g (B3 b 3 S 0ee ) (liselal (g 280 0 Jesie ECU 5123 o ladh (o 42 (o) 58538 512 o jled Oy
LﬁA:\XJSLﬁLQJJAJ&)JASQu\@gJS@eJM\ Qu)qéﬁﬁjﬁuméﬁyu\@maﬂm Giyga A S Jled \J‘;}MACTUATORTEST
o od 3 2 0 jked (s s3 g Jeaie s Al (30 4r S oled (o i (ol 0SB Y R ) Chen 4y G ORe (3505 e ) e 48 53 () smeians
bl A daale 4 ECU ) 22 ol Gy 40
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e Gl (b e
( HIGH-PRESSURE ) YL )L ) suis -3

23 3sase 8 laie als (L ) WECU Jon 534S 23 oo JEHIECU 4us 2153 (oo 553V S5 a0 255500 J 1Ly aals 5o S8 L3S ) gasias il
&u)q;};yjhﬁuhtsju:g\)’é\g#\}gahamd}q;dﬁgdmjnﬁgﬂmuh\u&d@g)&q@yg\ﬁjﬁ\kﬁwgwdp
C"_u.u\olhhfud..ﬁ‘é_'ui})@

Segment operating specification (CNG, To start blinking on 46bars is customer's request)

-
CNG: frequency = 20Hz
Graduation E LW 1/3 172 213 5/6 F
Pressure(bar) 15 46 i 108 138 169 200
Duty cycle(%) 5 20 36 50 B85 81 95
Less than
4Gbar,
segment Blank Start 2 = = = =
blinking segments segments segments segments segments
1 segment
Increasing —— Z26bar S56bar =8Tbar =118bar =148bar 17FS9bar
Decreasing 15bar 45bar 67 bar =98bar 128bar =159bar e

#=lLow FuelW aming
5 lkess than the Low FuelW aming lkevelof 46bar. one segm ent starts

If he CNG pressure
b link ing (500m s ON ,500m s OFF). The Low FuelW aming is deactivated if the CNG pressure s agan

hoher than 46bar + Hvyst.

#Empt W am ing
If he CNG pressure = equalor eBss than 15bar, CNG disp lay becomes blank. The Empty W am ing s

deactivated if he CNG pressure s agamn higher than 15bar + Hyst.
Error handling: Out of frequency(20+0.5Hz) and duty cycle(5 to 95%), GAS gauge indicates
min. position without LFW and CNG displays no segment. In the case of sender open, it has

-
the same operation also.
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age OG5 b e
|

5 S Y lail s il Bl (g5 s () 42 oo e (glad S ol )y gem 50 23 28153 I8 e 4y g 2o G gasins () 3 1A LAl A58 e
250 8 g ECUg)ﬁSgugﬁwayu\ww}mgmmm&)&@&Uaﬁwjﬁuﬁqpﬁw.
(UL ) z 4 4 HIGH-PRESSURE L s5alS eylal
23 e daay ECU J) 68 4y 40 48 Juls -1
A gh oo JasECU ) 38 4y 40 aS (e ) -2
Asd e das ECU ) 10 4 4048 40225 -3

Vg o Jay ECU H 10 44 93 58 4S8l e Gl g +5 00 0 TP ) g o jod 4y ) g (gl 43335 3l

T
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e Gl (b e
I

BosY KL, -4

oo Asiiia L5 lad ga ya L 4S Ll ) (231 siea oy i 4SS ) sum ) Bl ) o L3 oS Crae 53 L2 san 4 |8 LEE ) Crans L3 4S Causl (g) Ankad
2 sd 4dlial dae (ol 4g A shuie jL38 e Al Blas HLEE (50 6 Cand 4y (gl 250

G5l S aal A i JLE8 oS Chew LE8 N ghie I8 L Kaales 13 08 a8l 3 Blhae JL 2.4 Y &) asa L adl Bl )b 0.4 ki 38 &1 Jlia (5l
Q8 i) a5 5 Calila ) A (5 yign (A9 Gy 23l Sales Al siia Gl yuad U DlalS (i) o 553 ) uad g 43800 o giyia L38 L 1 Saaled ol 351 4S 5 58V K
2 A8 23l e 8 i)y L8 a5l ged K (ol 1 sad s ol Al giie JLEE ol s 0 el e B inie 3 gl e odd ) IS )2 4S 45 Silas 35 2l A 5 alaic
S Jlia 1 Bges e oul )l S L lasad o

SAM 2000 : IKCO CNG - [Overlapped Representation <3 > XU7_CNG_Matrix_road test00-MES,-]
le Tool DataPostprocessing On-fOffine Extras \Window Help

W e (B b B (B B S 7 || E B A s S5 A2 ® S R 2

= =]6<]
=

@D Tunes

Fd Microsoft Excel - Cold. ...

‘= Total Commander 6.5...

=™ saM 2000 : IKCO CM. ..

Inbox - MarchiniHami. .. Vi PL.bmp - Paint

ENG _STATE B1 [hPa] [Measure Poir
M_FUEL_TYPE_ECU B2 <1 655.46 11624
c2 0.00 68809
c2-C1: -555.45 57185
—1000.00]| - 8160 2160 I Hexadecimal Display
I~ Time Display
E soo.00 |F 7500 f 7500 E1ENG_STATE
L
= 7000 £ 7000 BZ LW_FUEL_TYPE_ECU [-]
AS
800.00 |E6800 F 5500 T MAF [hFa)
655 46
ZM [rom]
5000 | 1432
[-7oo.00 3 M_SP_IS [rpm]
= 5500 [ 5500 a00
5000 [ 5000
Fs00.00 5 PG&AS_L_ kb [RFa]
- 4500 [ 4500 264575
f800.00 |E 4000 Eaooo0
- 3500 [ 3500
[-<00.00
= 3000 £ 50
[ so0.00 |f2500 F25
- 2000 (20
[ 200.00
= 1500 [ 1500
= 1000 1000
E100.00
500 5
—0.00 o T T T T T T T T T T T T T T T T T T
0 11150 11200 11250 11300 11350 11400 11450 11500 11550 11500 11850 11700 11750 11800 11850 11900 11950 12000
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