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Diesel Dugl Fuel system
Energia ITaly E-100D¢ Plus

NOW PO ple 10 ooperdalie WIIr Moaule dnNa Ir A remote upadie
via GPRS. :
* In order to provide fitters with comfort, a longer 5-meter group divided into 2 =~ -
sectors combined by a hermetic joint has been used. d,
A developed set of analogue and digital emulators has been used. Also, a i
frequency emulator for flowmeters has been added. Truth is our system is as good

~ as ifs weakest link. In this case a complicated and unpredictable human factor & :
& ' should be considered. The system has two independent protections against
uneconomical style of machine operation. The first degree is system adjustment
which prevents a user from using a full uneconomical DIESELGAS power. A second
degree is control system and working parameters registration system. It informs the
| driver and the company about the driving style impact on consumption.



Environment

» Dieselis a very dirty fuel and not environment friendly

®» A case study adding 50% LPG to the engine gain 70% better
environmental surroundings

®» Because of the higher temp. on LPG the level of CO and HC
decreases by more then 30%




How It Is working

Using the sensor to add LPG to the intake:
TPS, AFM, Common rail sensor, Map sensor

L\

LPG Mix point before
turbo using the injectors
of LPG

Reducer to convert LPG
from liquid to vapor




How It works - Wiring

ioooooooo

From

COGOO0OG0
cable harness->

COCOo0o0

Electronic
gas pedal

|
| e B
| . T
| ;
| :
| _
| ?
| = £ 3
| E
|
| 'z
|
: '%‘EE&’?‘&TJ,
! o= un il —
| [
|
|
! I
| |
|
e |
5 |
& |
= |

Analog Emulator 1
- Analog Emulator 2
* | 1C| Analog Emulstor 3

L] Analog Emulator 1 i

] #Analog Emulator 2
Analog Emulstor 3
- 3A | Flowmeter input N
3B |- - -
3C|- - -
RX2 input _
Ground - GND - -
4C|- - -
SA|TPS 24V or 5V AFM
| 5B | Digital Emulator 1 i
Digital Emulator 1
BA | Gnd - Cord Screen
| 66 | Digital Emulator 2 i
| 6C | Digital Emulator 2
Injector 1
Injector 1
Diesel Injecior
Injector 2
[Injector 2
Digital Input 12-24V i
Multivalve +13V
Ignition Switch
Battery +12W i
EGT GND
EGT Signal
GND MapSensor -
External Relay
RFM
CANL
CANH
Gas Level Sensor
Temp. Sensor Reducer | i
Switch i
Switch TX
acuum Sensor
Gas Temperature i
MapSensor W
Gas Pressure

RX

Batteries

Optiornal
GPS/GPRS
Hars

Z1 - Gray Socket
AR
|

Common Rail AFM

TPS 24V or AFM 5V

J ‘mulator 2 outp
ital Emulator 2 inj -‘J\_
tal Emulator 1 outp

Digital Emulator 1 _inp

RPM Sigral attermator or
shaft position sersor

Analog Emulator 3 outp
Analog Emulator 3 _inp
Analog Emulator 2 outp
Analog Emulator 2 inp
Analog Emulator 1 outp
Analog Emulator 1 inp

Fuse 104

External Signal 12-24V

Diesel Injector

Reducer a2
Temperature
Sansor
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Battery +12V
Gnd Sensor
Gnd Battery -

E100-DG Wiring Diagram rev. 1.03

Air intake

between the filter

and turbocharger
Intake
Manifold

Mapsensor Filter
DLl

Gas Filter

Mapsensor Don‘t plug !
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How It works - Wiring
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Wiring — Signals searching
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GROUND

ECM TRIGGERS ON RISING EDGE OF SIGNAL
CORRESPONDING 10 ELGE OF TOOTH MOVING
ANAY FROM SENSOR CENTERLINE

AC Volts

T

O 1 - Sensor Ground
- 2 - Idle Switch Signal
Eet 3-TPS Signal
C 4 -5 Volts
ECU GND
+5v from ECU
O-5v output signal
CRANKSHAFT/ CAMSHAFT POSITION SENSOR
WAVEFORMS
Hall Effect Crank/Cam Sensor Magnetic Crank/Cam Sensor
+5 volts : = = 1
5 volts i
, 1
7 4 7
b o '
0 volts [ S/ / S/
0 volts 5 volts
Amplitude remains constant but Amplitude & frequency increase
frequency increases with engine rpm with engine rpm




Digital

Wiring — Signals searching via
Oscllloscope

[

N

P

N [

[\ [
U

J

9,

U

U U

J 11 LI LTI L

Analog vs Digital wave form
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Wiring — Signals Injector signal

24,02
A
DC
18.32
Pilot injection Main injection
12.62
6.919
28.76 1.218
Injector current B
17.36 -4.483
s A5
5.955 -10.18
Injector voltage
-5.447 -15.88
Scope probes measuring
across injector (differential)
-16.85 -21.59
-28.25 -27.29
-39.65 -32.99
-0.518 -0.118 0.282 0.682 1.082 1.482 1.882 2.282 2,682 3.082 3.482

ms Pico Technology www.picoauto.com




Wiring — Signals Injector signal

[ SIGNAL WIRES
1 POWER SUPPLY




Safety

» DDF system uses all the experience in the automotive LPG sector
» High level standard

» Manual safety and electrical safety

TNO LPG tank

crash test

Digital video by
Shell Gas




Safety components
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