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1. General information

Fuel supply with LPG or CNG for the engines with self ignition can be carried out using
various methods. Radical solution is to adapt this engine to run on only one type of fuel, by
switching the way (operational mode) of operations from the self-ignition to the external
ignition (from the spark plug). This is both a labour consuming and expensive solution based on
the conversion of the type of fuel.

Nowadays, the most common solution is the introduction of dual fuel power, which
means simultaneously supplying the engine with diesel fuel and gas. This power unit is working
based on a diesel engine, whereas the ignition of gas-air mixture comes from the spark of
burning diesel fuel. This means that the use of LPG or CNG fuel in diesel engines is regarded as a
admixture.

In the case of constant loads of diesel engine, the amount of gas supplied may be greater
than 50% (e.g. while supplying power to the generators). Under conditions of variable loads
(which appears with the car engines), the average percentage of the fuel gas rate can be up to
30% for LPG, and 50% for CNG. Obtaining such a mixture is possible only within certain engine
loads. Practically, you can expect 20-25% share of LPG in the burned mixture, while at the same
time reducing at the share of diesel.

Reducing the consumption of diesel fuel and replacing it with gas gives tangible economic
benefits - about 15% of the amount spent for fuel can be saved (for LPG, CNG — 30%). The
possibility of obtaining greater benefits is limited by necessity of the proper selection of two
types of fuel in the way to obtain cost reduction maintain proper engine performance and
maintain its operating life.

Using the admixture in the fuel, creates a situation in which the working pressure in the
cylinder increases. This gives a significant increase of the forces acting on the piston in working
stroke. The result is an increase in torque by approximately 20% and the power of the engine by
about 12 - 15%. These values depend on the proportion of fuel consumed. Thanks to that we
obtain an additional benefit of dual fuel power, which is the possibility of limiting the amount of
given diesel fuel without limiting the engine power.

General Assembly recommendation: when adjusting the system, you should pay attention to
the proper proportions of both fuels in the burned mixture. Too much gas given may cause
engine knocking (detonation, spark knock, pinging). Too weak mixture produces an excessive
increase of the temperature of exhaust gas.

Final Note: definition used in the manual to determine the gas supply, switching to gas,
working on gas, etc. should be understood as a mental shortcut and it refers to the supply of dual
fuel — gas and diesel fuel. Shortcut “TPS” used in the description refers to the sensor of the
accelerator pedal, called APS, PPS.
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2. The basic features and functions of the control unit of ZENIT Diesel

ZENIT Diesel is a programmable controller dedicated gas injection engine powered
by diesel fuel. The basic functions allow implementation of the following strategies:

- Interference with the original power supply; that is dosing diesel fuel in order to reduce the
quantity.

- Two independent, fully programmable emulators dedicated to collaborate with a linear signals
in the range of 0-5 V.

- controlling a specific number of gas injectors (2-8) which are feeding gas to the engine.

- The leading of gas into the air intake system at any point before the turbine inlet valve.

- Cooperation with the diesel fuel injection control system via the OBD connection.

- Implementation of the control of the combusted mixture using the knock sensor

and EGT thermocouple.

- The possibility of a simple and clear calibration of the mixture based on the current amount of
fuel consumed.

The control unit (ECU) is designed to work with a 12 V supply voltage (in this case use the
version of the ECU marked MK-2012/12 / ....) and a 24 V power supply (in this case use the
version of the ECU marked MK-2012/24/..... In the second case the converter 24/12 V is placed
on the ECU mainboard. The standard version of the ECU ZENIT Diesel is marked as: MK-
2012/12/2- 12 V power supply and operation of dual gas injectors.

The calibration program and regulatory maps are dedicated to cooperate with a specific
type of injector - Hana 2001. Therefore, the information given in the referring to the average
combustion of the fuel gas is based on the characteristics of the specific type of injectors. The
accuracy of the calculations is expected at 5%.

There is a possibility of using other types than Hana of injectors interchangeably.
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3. Installation

To be used efficiently, ZENIT Diesel system needs certain hardware components or
other software resources to be present on a computer.
A minimum installation requires — the operating system Windows XP SP1 and the following
programs on your computer:

1. Microsoft .NET Framework 4
2. Windows Installer 3.1
3. Windows XP Service Pack 2

In the absence of these components in the system, they will be installed automatically
while installing ZENIT Diesel

After the installation of subsidiary programs, the next step is to install ZENIT Diesel
software. The software will be installed automatically.

4. Connection with ECU
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Standard USB interfaces of the company AGC, used in all previous systems - Zenit, Zenit
PRO, Zenit Compact or RS232 used in Zenit system — are indispensable to connect with ECU.

To establish a connection between the PC and the ECU, the ignition has to be on.

The message that appears in the middle of the panel signals the connection process with
ECU. After establishing the connection, the bar informing about an active connection will be
displayed in the window “STATUS” (indictor turns green).

The program can be started for the menu “READINGS”.

If you can’t connect with the control panel, go to the bookmark, “OTHER” in order to set up
the connection - we recommend using “Auto” setting. A detailed description of the port settings
can be found in the part =“OTHER”.

5. READINGS

The window graphically shows the current values of the parameters of the engine.

Z ZenitPRO Diesel - Setup - v1.2.0.0 (Connected Q08
- [ ]
\ )| )| Y )| \
1. ) IEEEEE [ F1 READINGS ] F2 SETTINGS || F3 ADJUSTMENT || F4 oTHER || Fs pragnosTIcs || AG centrum |/ tnne...
A Power supply 12,45 RPM MAP [bar]
A Ignition 0,5

M Electrovalve 1
W Electrovalve 2
A Diagnostics
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TPS[V] 1,76

Red. temp.[°C] 55

Gas temp.[°C] 58

EGT [°C] 153,9

Gas dose [l/h] 1,42

Gas dose [ms] 4,50

Gas pres. [bar] 1,22

MAR o] E 1313 1,76

Diesel [h] 29:38 Red. temp. [°C] Gas temp. [°C] EGT [°C]
GAS [h] 0:55 153,9

Gas pres. [bar]
1,22
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5.1. Status - a window informing about the status of the unit. When there is no power all of the
lights are red. If you activate the item, it turns to green, e.g. when there is a voltage across the
coil multivalve, the light “Electrovalve 1" is green.

5.2. Readings — show current values of each parameters of the engine given below:
- rotation speed- RPM.

- position of gas pedal — TPS,

- the pressure in the intake manifold — MAP.

- Reducer Temperature - Red. temp.[°C]

- Gas Temperature - Gas temp.[°C]

- Exhaust temperature — EGT

- gas dose— actual time of opening the gas injector - Gas dose [ms]

- average gas dose — average amount of burnet gas In liters per hour - Gas dose [I/h]

5.3. ECU WORKING TIME - work time given in hours on chosen fuel type.

5.4. Switch - Switch panel displays the selected state of the system. Using the switch (switching)
is possible from the level of the configurator.

6. ”Settings” tab

This tab is used to determine the operating conditions of the gas system. From here it is
also possible to set up appropriate reading parameters of the working engine.
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6.1. Vehicle and installation parameters

- RPM signal type:

- ‘STD’ — choose it for the standard signal connections such as the tachometer RPM.

- ‘ADV’ - choose when You want to use the RPM signal from the inductive sensor with normal
characteristics.

-‘ADV DW'’- choose when You want to use the RPM signal from the inductive sensor with the
reverse characteristics.

Note: When using a signal from an inductive sensor (options ‘ADV’ and ‘DW ADV’) it is
recommended to use an additional conditioner in order to eliminate the disturbance during
reading.

- RPM signal sensitivity - specifies the minimum voltage that will be read by the driver. A low
value means an increased sensitivity of the reading, a large value means that the circuit
interference is being filtrated and the sensitivity of the reading is low.

- RPM ratio — allows the user to read the engine speed in accordance with the actual values
(indicated by the tachometer). Ratios lower than 1 increase the readings, greater than 1 —
decrease them.
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- EGT max. temp. - (EGT — Exhaust Gas Temperature) allows to determine the limit of the
exhaust gas temperature above which the system will automatically switch to power on Diesel
fuel.
- Cooling after error occur.- when the specified temperature of the exhaust system will be
reached, the system will automatically switch to Diesel fuel, and after a specified time will return
to gas. If the exhaust gas temperature remains high, the countdown in order to cool down will
restart (that means work on Diesel fuel).
- Reducer temp. sensor type - a standard value of the sensors resistance for the system Zenit Pro
Diesel is 4.7 kQ.
- Gas temperature sensor type - allows you to choose the correct type of the gas sensor. For the
standard installation Zenit Diesel - the sensor is 4.7 ohms.
- Fuel - the choice of gas used - LPG / CNG Fuel type
- Injector type - the type of the gas injectors used in the system.
- Injection frequency — while selecting the type “fixed”, the injector opens with a fixed frequency
regardless of the engine speed (recommended for engines operating at low speed and / or high
gas demand).

While selecting the option “variable", the frequency of injection varies from the engine

speed (recommended for engines operating at higher speeds and / or low gas demand)

- Gas injection period - in the case of selecting the injection frequency ‘constant’ it is necessary
to specify the time interval between subsequent injections of gas. As a standard the injection
period - 30 ms.

- Reducer map compensation — the option used to obtain the correct reading of the gas
pressure in the system:

- ‘Not Connected’- select this option when the vacuum nozzle on the reducer (pressure
compensation) is not connected to the engine intake manifold.

- ‘Connected’- select this option when the vacuum nozzle on the reducer is combined with the
engine intake manifold.

Note: While installing to the engine without the turbocharger always choose the option ‘Not
Connected’ no matter how do you connect the vacuum nozzle.

6.2. Switching parameters

The tab allows you to select parameters needed for the change-over from power on
Diesel fuel to the gas supply.

- Reducer temperature - after reaching the minimum temperature, the system will automatically
switch to gas.

The limit for the reducer temperature while operating on gas is 10 ° C - if during driving
on LPG the temperature falls below this value, it will return to power on diesel fuel, indicated as
“emergency”.

- Revs. threshold — the engine speed above which the system will switch on the gas. Switching
occurs with the automatic time acceleration of fuels imposition.
- Delay — delay time of switching to the dual-fuel after reaching the rest of switching parameters
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- Switch mode - tab contains options that allow a smooth and stable fuel switching. If you change
the power from ON to LPG there is a delay in the supply of gas which may be associated with
disturbances in the engine:

- ‘Fuel overlapping’ — during switching for some time ('cycles') both fuels are served at the same
time. For example, for the switching from ON to gas - as a first the gas injectors are opened and
then the ON limiting emulators are switched on.

- ‘Smooth’ - when switching from one fuel other takes place at the same time:

1. Progressively reducing the amount of one fuel

2. Progressively increasing the amount of the second fuel.

Each change of the type of power is the principle of gradual changes in the proportion of the two
fuels.

It is recommended to use the switching option - ‘Smooth’

- Cycles number - for the option ‘Fuel overlapping’ it is required to specify the time in which the

fuel is supplied simultaneously. It corresponds to the number of gas injector opening cycles
before the ON dose reduction.

- Min. gas pressure - the pressure under which the system will automatically switch to power on
Diesel fuel with the standard audible signals (no gas)

It is recommended to maintain the minimum pressure of 0.6 bar less than a working
pressure.

Note: The value of the gas pressure given in the program is the value of the differential
pressure (between the gas pressure prevailing at the output of the requlator and the air pressure
at the input of the regulator nozzle compensation). In order to receive correct readings, select the
connected or not connected ‘Reducer map compensation’.

- Max. RPM on the gas- with diesel engines, it is necessary to limit the maximum engine speed. It
is recommended that the introduction of the maximum RPM speed should be adequated to the
engine speed limiter working on Diesel fuel. After exceeding this value, the system will
automatically switch to power on Diesel fuel.

- Gas level sensor type — allows the user to select and calibrate the gas level sensor used in the
vehicle.

- Real value - is the actual value of the voltage on the gas level sensor.
- Filtered value - is the average value of the voltage on the sensor, illustrated on the switch LEDs.

7. “ADJUSTMENT” tab

The regulatory map is used to determine the dose of used gas. In order to determine the
basic gas injector opening times, use the base maps — button “Base Map”. Depending on the

engine type and the amount of gas you can use the maps, ‘HEVY TRUCK ‘or ‘VAN’.
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To configure the emulation of the signals from the sensors of the system Diesel fuel
(Diesel fuel dose limits), use tabs ‘/EMULATOR 1’ and ‘EMULATOR 2’.

7.1. Base Maps

In the case of maps HEVY TRUCK it is presupposed that the average dose capable to
obtain a gas combustion in an amount of about 10 liters per hour, at engine speeds from 1200 to
1500 RPM. The standard accepted frequency of injectors opening — “Fixed”.
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For “VAN” maps gas doses are set at the level of 4 liters per hour. The adopted frequency of
injector opening — “Variable ".
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- TPS / RPM - the regulatory map based on values from accelerator pedal position sensor
readings in a function of the RPM. Depending on the type of selected maps (TRUCK or VAN)
automatically selects the appropriate RPM range and the TPS. Moreover, the appropriate
opening type for the gas injector is automatically assigned, that is for the map type “TRUCK” -
fixed frequency, for the map type “VAN" — on variable frequency.
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Fixed frequency means the constant time interval between the gas injector opening,
independent of the engine speed. Standard interval is 30 ms.
Variable frequency means that the injector opening is synchronized with the engine revolutions.
This means that for higher speed the gas is supplied more frequently.

- MAP / RPM - the regulatory map based on the indications of the air pressure sensor in the
intake manifold in a position function of the accelerator pedal. The system uses the MAP - the
sensor supplied in Zenit Diesel installation kit.

This map type is recommended to use when driving with the cruise control. The signal from the
TPS is not taken into consideration in the settings of the map.

- MAP / TPS - the regulatory map based on the indications of the air pressure sensor in the
intake manifold as a function of the position of the accelerator pedal.

General notes:

All of values on the map can be customized. It is possible to correct the range of RPM and TPS
values within given intervals in order to adapt them to the individual vehicle. It is possible to edit
the map points from the keyboard (direct change of the value on the selected windows) as well
as through the panel which is modeling larger areas of the map.

“Cut Off” - In order to limit the amount of fuel burned, the ON driver performs certain strategies.
Firstly, it is used to disconnect the injection (the fuel supply to the engine) during the engine
braking. In practice it happens whenever the accelerator pedal moves from the load range to the
idle range ( when changing gear, accessing to the junction, downhill drive etc.) In the case of LPG
activation, this function allows you to cut off the gas injectors in the situation when there is no
need for the fuel supply. In this way we can increase the LPG efficiency and reduce the emissions
of HC.

The function ‘Cut Off’ is based on the sensor of the accelerator pedal (TPS). The strategy
of removing the injectors is based on the TPS changes.

1. ‘Mode’ - allows you to adjust the function to a particular signal TPS. By default, the function is
inactive — TPS ‘Off’.

2. ‘TPS Threshold’- in this section must specify the voltage on the accelerator pedal in order to
get information about the transition to the idle state. By default, a typical operating range for the
sensor (0 - 5 V). When the TPS voltage falls below a certain threshold (e.g., 1.2 V), the controller
turns off the gas injectors. The increase in the voltage on the TPS sensor (moving above the
threshold (while speeding up)) will automatically open the injectors according to the injection
map.

3. ‘Delay’ - in order to avoid an uncontrolled switching of the ‘Cut Off’ function (related to the
disturbances in the voltage readings), the ECU Zenit Diesel activates the injectors
disconnection after a specified period of time. This means that after reaching the ‘TPS Threshold’

the injectors will be closed only after a specified time delay.
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“Cruise control” - This feature allows you to determine the dose of gas while driving at a
constant speed using the cruise control. It is a specific type of engine because the signal from the
accelerator pedal position indicates the right status for the idle, and the vehicle is moving at
normal speed. In this case, the use of TPS / RPM map is not possible. The activated function
‘Cruise control’ allows you to determine the dose of gas regardless of the base map. It is based
on the value of the pressure in the air intake manifold and the TPS indications and RPM value.

1. ‘Mode’ - allows you to enable the cruise control function.

2. ‘TPS threshold’ - as in the case of function ‘Cut Off’ that is the voltage of the TPS signal below
which the option ‘Cruise Control’ will be activated (that means switching to gas dosing in
accordance to an additional map. In practice, each deacceleration on gas pedal will cause the
decline in the value of the voltage to the idle value. For ECU Zenit Diesel it is important to
determine the voltage (threshold) below which we have a situation with idle running.

3. ‘MAP threshold’ - rely the gas dosing on the pressure sensor MAP requires the determination
of the value - what we consider to be ‘load running’ and which value corresponds to ’idling’. For
proper operation of ‘Cruise control’ function you should clearly define the limit between those
two working states. The function will activate only in the higher pressure values (usually above
1.3 bar)

4. ‘RPM threshold "- the value of the engine speed above which the function ‘Cruise control’ will
be activated

5. ‘Delay’ - the time from the moment of the changing the voltage on the TPS ('loosing' gas pedal)
to the moment of activation function. The time delay helps to stabilize all engine operating
parameters (pressure, RPM, TPS) and attach the individual map only when all the conditions will
be fulfilled. Please note that in case of an active ‘cut off’ function it is realized as a first one, the
activation of the cruise control is carried out as a second one.

6. ‘Cruise control Map’ - is a table which allows to determine of the gas dose as a function of the
manifold pressure value (MAP). While activating the function ‘Cruise control’ the system will
automatically switch to control the injection of gas from the base map on the cruise control map.

”Align the whole” — The entire map is automatically recalculated by the system. You should
select the desired area (e.g. one field) on the map to then after the “aligning" all values will be
matched to it. The principle is that the base field (fields) are regarded as the greatest values, so
the remaining part of the map is leveled to “down".

“Align adjacent"- when you select the area (one or more fields) and enable the function, the
correction of the values in the adjacent fields is follows (changes are applicable only for directly
adjacent fields). The Alignment is done also in the case of adjustment of the whole map.

“Averaging marked"- this feature allows the user to average the values found in the fields of the
selected area. Averaging is to determine a single value for all selected fields. This value is the
arithmetic mean.
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Note! The values in the map windows represent the opening time for gas injector in
milliseconds. To obtain a rapid correction (changes can be done while using the function “+” and

), these values are automatically averaged to 0.5 ms. It is possible to select any opening time
for gas injector thanks to the accurate correction.

Note! Appearing in the left window (”Readings”) information about the dose of gas represents the
current map readings that is set injector opening time. The average gas dose corresponds to the type of
the gas injector HANA (red, green, black, blue).

7.2 , EMULATOR1”, ,EMULATOR 2”

% comecion mEEEEE _FtReromcs [ F2 serTivs | (ra apsusTMenT [ 4 otHer | s pracnostics |/

A Power supply 1243 [ 1map | [2 Emulator 1st| 3 Emulator 2nd |
A Ignition — —_— —
A Electrovalve 1 57 |RPM
A Electrovalve 2 Eﬂ
A Diagnostics

AG Centrum | [ 1nne... |

RPM 1330

TPSIV] 1,73 %57
Red. temp.[°C] 55

Gas temp.[°C] 59 37
EGT [°C] 1657 || =

Gas dose [I/h] 260 |5 25
Gas dose [ms] 4,50 i

Gas pres. [bar] 1,22 21
MAP [bar] 0,5

Diesel [h] 30:07
GAS [h] 0:58

0 05 1 15 2 25 3 35 4 45 5
in[v]

m)
B Emulator min. Emulator max.

(" Read file model to ECU ) 000 ff f=—nc—7—9 [500 [
Save ECU model to file )

( Set 1:1 )

T

“Emulator” allow the user to modify the signal from the specific sensor of the Diesel fuel
system. Emulator operates within linear signals of 0 - 5 V. This means that it is possible to change
the characteristics of the sensors, such as:

- Accelerator pedal position
- Common rail fuel pressure
- Air flow sensor

- MAP sensor

The emulator allows you to change the output signal from the sensor to the Diesel fuel
controller. The modification of the signal is similar to the modeling of the multiplier in the gas
injection system. During the change of map points, the percentile difference between real and

emulated indication and the actual input and output voltage values are automatically displayed.
The limit on the maximum change to 100% of the input value has been imposed on purpose.
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Gilel: |
w—

\( ) )( ) ) \( |
8 Connection NEEEEN| F1 READINGS ' F2 SETTINGS ff3 F4 OTHER F5 DIAGNOSTICS AG Centrum ! Inne...

M Power supply 12,41 |
Ignition

A Electrovalve 1 57 [RPM|
A Electrovalve 2 1330|

A Diagnostics S5 ®

READINGS

RPM 1330

TPS[V] 1,74 5
Red. temp.[°C] 55

Gas temp.[°C] 59 Ein
EGT [°C] 164,8 =

Gas dose [I/h] 260 | 5257
Gas dose [ms] 4,50 2

Gas pres. [bar] 1,22 29
MAP [bar] 05

Diesel [h] 30:08 ke
GAS [h] 0:58

in [V

0
[ Turn emulator on Er Emulator max.

(Read file model to ECU ) 000 i f=————p |50 [&
Save ECU model to file

el gl

Set 1:1

Both emulators have the same characteristics, however they work independently of each
other. Using two simultaneous emulators is useful, e.g. in the case when we have two-track TPS —
so a signal change for only one sensor will cause the error register. Then it becomes necessary to
change the signal on the second path.

Basic working principles of the emulator.

On one axis (horizontal) there are the values of the input signal (from the sensor to the
Diesel ECU) and on the other axis (vertical) there are values for the signal coming out of the
emulator (to Diesel ECU). By a factor of 1:1 means there is no emulation, so the incoming and
outgoing signals are the same.

To reduce the amount of Diesel fuel is necessary to provide information to the Diesel ECU
about the lower demand for fuel. If you use the signal TPS, the emulation applies to the reduced
readings from the sensor of the acceleration pedal position. Example of setting the sensor
emulator for the sensor reduced by 10%:
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B Comecton  EEEEEE | FtReromes |[F2 serTvGs |fes ]/ Fa otrer |[ s bagnosTics | G centrum [ imme... |
A Power supply 1247 [ 1 map |[2 Emulatorast] 3 Emulator 2nd |
L | Ignition
A Electrovalve 1 57 RPM
A Electrovalve 2 1330
| Diagnostics 457

- .
TPS[V] 1,74 359
Red. temp.[°C] 55
Gas temp.[°C] 59 37
EGT [°C] 1469 | T
Gas dose [I/h] 2,61 5 2,54
Gas dose [ms] 4,50 e
Gas pres. [bar] 1,23 2 YRR
MAP [bar] 0,5 MU L,

T 1,5 4 -10,00%
Diesel [h] 30:16 3
GAS [h] 1:05
0,5
L T
o 05 L 1,5 2 25 3 35 4 45 s
in[V]

"] Turn emulator on

Emulator min. Emulator max.
Read file model to ECU 0,00 E] Q=B 5,00 [:]
Save ECU model to file

Set 1:1

L — o | — B

8. ,,OTHER” tab

8.1. ECU

This tab contains information about the control unit, such as FW version, serial no. It is
possible to update the ECU firmware, software and read or write ECU configuration.
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B Comection  MEEEEE _F1REFOMGS || F2 seTTivGs || F3 aowsTmeNT | (F4 omHER ]| 5 oanosTICS |[ AG Centrum |[mme... |

A Power supply [ 2 software configuration | For installer |
— A ————————————————_
A Electrovalve 1
A Electrovalve 2 HW version: YY120V0122
A piagnostics FW version: XX1031013231701V0109
| READINGS O Manufacture date: --/-/-
Serial No.: 22222222222222222722
RPM
el A—— - e
Red. temp.[°C] 55
Gas temp.[°C] 59 ( Save ECU configuration to file ) ]
EGT [°C] 164,8
Gas dose [ 2,60 ( Read ECU configuration fromfile ) | ]
Gas dose [ms] 4,50
Gas pres. [bar] 1,22 ( il ) ‘ J

Diesel [h] 30:00 ( D setup appli )\ ]
GAS [h] 0:59

( Download/upgrade firmware it ]

8.2. Software configuration

Automatically after running a program on your computer, ZENIT Diesel tries
to establish a connection with the ECU of the vehicle. If you want to choose the type of
connection click “Select port” and after that specify the number. Then the connection will
be implemented only on the selected port. If you choose the type “Auto - connect” the
program searches through all available ports in order to connect. Then chosen connection
will be automatically assigned to a specific port. All subsequent run of the ZENIT Diesel

program will be held on the same port.

f
M Comnecton NENNEN| L READINGS
M Power supply 1242 | 1Ecu
M 1gnition

F2 SETTINGS || F3 ADJUSTMENT "'ﬂﬂml‘ F5 DIAGNOSTICS || AG Centrum |/ inne..,

For installer

A Electrovalve 1

M Electrovalve 2 P

M Diagnostics Select connection  COM4 - USB Serial Port (COM4) 2] (Disconnect)
READINGS O select the port

RPM 1330 (@ Auto-connect

TPS[V] 1,73 O offiine

Red. temp.[°C] 55

Gas temp.[°C] 59 Connected & -

Select language  English I~
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8.3. For Installer

N | F1READINGS || F2 SETTINGS || F3 ADJUSTMENT '| F4 OTHER F5 DIAGNOSTICS AG Centrum | Inne...
M connection  MENENEN/ I I ) [ i 1 -
M Power supply 1243 [1ecu || 2 Software configuration 'fa
A 1gnition e ©
e i ———————————————— il
= Electrovalve 2 Password: Lock
Diagnostics .
- [T Reset ECU
EA Y Phone No.:
Information: a Save
TPS[V] 1,74
Gas temp.[°C] 59
EGT [°C] 165,5
Gas dose [ms] 4,50

Gas pres. [bar]
MAP [bar]

1 Turn service reminder on

U WORKING TIME ©

Time to service: Save [h] (max 1666)

Diesel [h] 30:10
GAS [h] 0:59

[ZPD connector description [ 2ZPD wiring diagram j

- ‘Password’ — option that gives the possibility of blocking the access to the configuration. It
requires entering the personal password which can contain up to 16 characters.

If you need to intervene in the configuration which is locked with the unknown password,
please use the option ‘Reset ECU’ —the ECU will return to the default settings.
- ‘Time to service’- when activating the service option please type specified number of hours of
the system operation (approximately 250 hours). The information about the service will be
activated by lighting the control ‘Check’ on the switch panel.
- ‘Instructions’- this section contains a description of the ECU connector pins and ECU wiring

diagram.
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9. Diagnostics

[ a—

( I \f \f ] ( IE
# Connection  MENNEN| |_F!READINGS || F2 SETTINGS || F3 ADIUSTMENT || F4 OTHER [ F5 DIAGNOSTICS L AG Centrum || Ime... |
M Power supply 12,44 Current errors Freeze frame
M 1gnition Error name Status 4[] Parameter Value
A Electrovalve 1 3 1njector 1error Open drauit W
A Electrovalve 2 Injector 2 error None
M Diagnostics Injector 3 error None
Injector 4 error None
Injector 5 error None
Injector 6 error None
TPS[V] 1,76 Injector 7 error None
Red. temp.[°C] 55 Injector 8 error Hare;
Gas temp.[°C] 59 Gas pressure Bone
EGT [°C] 164,3 MAP None
Gas dose [I/h] 2,60 Reducer temperature Nene
Gas dose [ms] 4,50 Gas temneratire. None
Gas pres. [bar] 1,22 Recorded errors
MAP [bar] 0,5 Error name Counter R
ECU WORKING TIME  © BIER niector 1 open crcuit 2
injector 1 dircuiit overload 0
Diesel [h] 30:11 injector 2 open dircuit o
GAS [h] 1:01 injector 2 crauit overload o
injector 3 open dircuit o
injector 3 drcuit overload 0
injector 4 open dircuit 0
injector 4 crcuit overload o
injector 5 open dircuit o
injector 5 crcuit overload o
injector & open dircuit 0

Erase Errors ] Beep when an error occurs
Errors reaction [ Wbsetrepsiaoed
g Setiegaterialien

- ‘Current errors’ - errors that currently exist in the system

- ‘Errors recorded’- a list of all the errors that occurred during the system operation.

- ‘Errors reaction’ - this option allows to program the system diagnostics. You can also specify
whether after the error occurs the system will automatically switch on the power ON or not.

If the error occurs and the system will switch on the power ON, the lights will appear on
the control panel (LEDs will light up linearly to the right). It is also recommended to activate the
acoustic signal.

-‘Freeze frame’ - allows you to read the engine operating conditions under which the error

appeared.
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10.”AG CENTRUM?” tab - that allows direct connection to the AGC company website

e ['F1reaomas | F2 seTTines |[ F3 abusTMent |[ F4 oTher || Fs piagnosTics | (a6 centrum ] ime...

M Fower supply 1244 PR

A Ignition P o

N e Infolinia techniczna: 606 145 996 lub 0800 70 30 39 | | Wybierz jezyk =) ~

M Electrovalve 2 ‘

A piagnostics IRMIE OFERTA  STREFA PROFESJONALISTY ~ STREFA KIEROWCY ~ KONTAKT
Auro-Gaz Cenvraum

RPM 1330

TPSV] 173

Red. temp.[°C] 55 Sterownik ZENIT PRO DIESEL

Gas temp.[°C] 59 -

6T 2] 158,3 otrzymat prestizowa Nagrode INPRO

Gas dose [I/h] 2,60 na miedzynarodowych targach

Gas dose [ms] 4,50 GasShow 2013

Gas pres. [bar] 1,22

MAP [bar] 0,5

Diesel [h] 30:11
GAS [h] 1:05

Katalog produktow

STREFA DLA PROFESJONALISTOW

FORUM AGC Dyskusje:

Oficjalna premiera sterownika ZENIT » Potaczenie interfejsu USB z centrala

PRO DIESEL na targach GasShow Compact

2013 » Ustawienia nowej instalacji ChiFysler feon

2.0 16V SOHC AUTOM 5

Kolejna edycja migdzynarodowych Targéw =

GasShow2013 juz za nami. Oficiaing premiere » Fast Reg zamiast Valtek 3 ohm

miaf na nich nowy sterownik w naszej oferde v
przeznaczony do sinksw z zaplonem samoczynnym — ... CHIPTUNING
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11. The description of ECU electrical pins

PIN | COLOR DESIGNATI | FUNCTION IN/OUT | VARIANTS
ON
H 4 | BROWN MAP IN PRESSURE IN | all
J4 | WHITE MAPIN 1 | MAP SENSOR IN | all
H1 | BLACK GND ouT | all
H3 | RED +V KEY ouT | all
K1 | BROWN RPM 1 IN | all
K2 | BROWN-BLACK RPM 2 IN | all
E1 | YELLOW APS ACCELERATOR IN | all
POSITION SENSOR
C1 | GREY PIEZO DIESEL INJECTOR IN | all
M | RED- BLACK +BAT12V | MAINFEED 12V CC IN | /12
4 +BAT24V | MAINFEED 24V CC IN | /24
L 4 | BLACK GND TANK LOCK-OFF ouT | all
F4 | BLUE-BLACK EVG 2 ouT | all
D 3 | GREEN +VLEVEL | GAS LEVEL SENSOR ouT | all
E3 | WHITE LEVEL IN | all
L3 | BLACK GND ouT | all
G3 | PINK TRED WATER IN | all
H1 | BLACK GND TEMPERATURE IN | all
G4 | PINK-BLACK TGAS GAS TEMPERATURE IN | all
H1 | BLACK GND IN | all
E4 | BLUE EVG 1 REDUCER LOCK-OFF ouT | all
L3 | BLACK GND ouT | all
M1 | BLACK GND CHANGE —OVER ouT | all
H2 | WHITE X SWITCH IN/OUT ouT | all
G2 | GREEN RX IN | all
J2 | RED +V KEY ouT | all
M3 | RED FVKEYIN | +12 VKEY IN | /12
+ 24 V KEY /24
L1 | WHITE EGT - EXHAUST GAS N | all
L2 | BLACK EGT+ TEMPERATURE IN | all
E2 | PINK-BLACK KNOCK KNOCK SENSOR IN | all
J1 | BLACK GND IN | all
M1 | BLACK GND INTERFACE RS-232 ouT | all
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K3 | GREEN TX LINE out |all
K4 | WHITE RX LINE IN all
J3 | RED + BAT out | all
F3 | YELLOW EMU 1IN EMULATOR 1 IN all
F1 | YELLOW-BLACK EMU 1 OUT ouT |all
G1 | VIOLET EMU 2 IN EMULATOR 2 IN all
F2 | VIOLET-BLACK EMU 2 OUT out |all
B2 | ORANGE CAN H OBD CAN BUS IN all
B3 | ORANGE-BLACK CAN L IN all
D1 | GREEN ISO H OBD ISO BUS IN all
D 2 | GREEN-BLACK 1SO L IN all
M1 | BLACK GND INTERFACE RS-485 out | all
C3 | BROWN A out |all
C2 | BROWN-BLACK B IN all
M2 | RED +V KEY out | all
RED-BLACK +V KEY +12 V KEY OUT out | all
D4 | GREY INJ 1 GAS INJECTORS out | all
C4 | YELLOW INJ 2 COMMAND 1-4 ouT
B1 | VIOLET INJ 3 ouT | /12/4
A1l | BLUE INJ 4 ouT [24/4
/12/6
/24/6
/12/8
/24/8
B4 | GREEN INJ 5 GAS INJECTORS ouT | /12/6
A4 | RED INJ 6 COMMAND 5-8 ouT | /24/6
/12/8
/24/8
A2 | BROWN INJ 7 ouT | /12/8
A3 | PINK INJ 8 ouT /24/8
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A

12. ECU Electrical connection scheme

Lebed - | euons
BuLip oupos|g - AuzoAipe|3 1ewayos

CITLIZLOZ-MIN
13S31d Odd LIN3Z

¢39vd 338
CVNOULS

<]

Z39vd 338
Z VNONLS t @M

ANYVZ

HoV18/a3d

O/ANOMY3ZD

MOTI3A

ALI0Z
)

gECE:]

HN3IZ




AG CENTRUM

AT HIANN SLTOAN vZ/Cl+ a3y
f
>N~m\= \Mwm 4 e i NMAZONTY Od AVZ / AZL+ \Jzo;m%o
HOLVINWNAY + T=  Xovig- ANuvZD

= -
T SINZS A2 YOV 18/G39 - ANGVZOIANOMYIZO

(LN0) ¥2v18/13T0IA - (AM) ANYVZI/AMOLITOI4

~

zyoLlvinwg = —

(NI 1370IA - (3M) AMOL3T013

(LNO) %2V 19/MOTIFA - (AM) ANYVZI/ALIQZ

L doLviInng
(NI) MOT734A - (3M) ALT0Z
Z Wdd J
LGy < AMozvE J

homtwm ainssaid
dVI ! BluBusIo yulnzo

yoyms
MINZOV13Z8d

zobed - z euolis
BuLipn oupos|g - AuzoAipia|3 1ewayog

CLOC-HMIN
"IA2 Z 13S31d O¥d 1IN3Z

[ovie- aNavzo > Josuss esmesadwe) |93

193 Aamesadwa) Julnzy
FLIHM - ATVI8

Movig

ANavZO mmmﬂ Josuss ‘dwsj seo b 3OVd 33§ ‘
MOV IENINId nzeb ‘dwe) YulNz) | yNOULS
ANYVZOIAMOZON

J0suas aimesadwa) 199npay
eiopjnpal “dwa) ¥iunhzy

¥ovig
AN¥VZD
YNId
AMOZO¥  yo78/3078 - ANUVZ 5 J180npay
>
3 Jopnpa
YO¥TE - ANYVZO i PINpay
7 oV - ANSVZD N - VSV Josuag [aAa]
SLIEM - AVIg TYNDIS - TYNOAS I mm.EmMNxm“s
L . obsupad yiuinzy
N3FHO - ANOIIIZ P Az +3INVUSYZ

SB0IABP [BUORIPPE / BAJEA JJO-3007] JBaY AZL*
IN "UMAZ | IO [BIM AZL+

fy=
| 39Vd 338
Il VNOJLS

>N
( J ©
(Ajuo vone.qiies oy Aiddng jeuondo)
TOVHEIV SVZO VN INVZOVI0d

3MOMLVAOQA JINFZVSOdAM




‘ SG AG CENTRUM

12. Installation notes

The installation of ZENIT Diesel system components should be done in accordance
with applicable law. Our homologation has been done in accordance with Regulation 67.01 EKG
ONZ, Regulation 110 EKG ONZ.
- Gas-injectors installation - before supplying the gas to the turbine, make sure that the air
supply to the pneumatic system of the vehicle will not be mixed with gas. In this case, carry out
independent air intake system to the compressor, using a separate filter.
- MAP sensor - connection output of the MAP sensor (sign, “V”) should be connected to the air
intake manifold and vacuum nozzle. To separate the rubber cables, use a metal tee connector @5.
The connection output marked as “G” should be connected to the gas system between the
regulator and the injectors.
- EGT thermocouple - flare M 10x1 is used to fasten the thermocouples. The sensor should be

located in the engine exhaust system at a distance of 40 cm behind the collector or turbine. The
thermocouple temperature is 300 — 400 C for up to 700°C. The thermocouple signal cable is
made in the casing in the strength up to 200°C.

Electrical connections

- Power - depending on the ECU version the power supply voltage 12 or 24 V is required. In the
first case, solid power and ”after key” is done by default (it’'s a standard). In the second case, the
ECU type MK-2012/24 equipped with a voltage converter is recommended to be installed. We
connect permanent power and “after key” from the ECU from the vehicle 24 V.

All components of the gas installation always work with the 12V voltage.

- RPM - when connected to a tachometer, a sensor Hall, an alternator, you should use the brown
wire labeled as "RPM 1”.

- TPS — independently from the emulator connection, yellow wire labeled as “TPS” must be
connected. It is used primarily to determine the load on the engine for the purpose of setting up
the map. In the absence of accelerator pedal position sensor, use the map MAP / RPM. For
proper operation of the control panel (gas dosing) TPS signal is not necessary.

- Emulator 1 - recommended to emulate the accelerator pedal position signal.

In the case of using “Emulator 1” a yellow cable “TPS" should be connected with a yellow
“Emulator 1".

- Emulator 2 - allows you to change the characteristics of any sensor on the signal 0-5 V.

Note: The cables are attached for each version of the ECU. They are designed to support specific
active functions in given version. For example, if there is lack of cables to connect with the OBD, it
means that the ECU does not include this option.
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13. Calibration of the ZENIT Diesel installation

1. After the installation on the vehicle, verify ECU readings. The basic parameters are: the
voltage, the RPM, the pressure in the intake manifold (MAP) and the ECU gas parameters
(regulator temperature, gas temperature)

2. For proper operation of the system, check the basic system configuration settings (e.g. the gas
pressure) and, if necessary, correct the settings.

3. Switching to gas supply is carried out automatically according to the parameters specified in
the configuration. The main criterion is the regulator temperature. After reaching the right
regulator temperature, the electrovalves opens. The ECU expects to the increase of the gas
pressure in the system to higher value than the minimum specified. Under this condition, and the
appropriate speed, the opening of the gas injectors will follow.

4. Emergency switching the power to diesel fuel (e.g. at a pressure drop of gas) takes place
automatically, but the implementation process can be different. It is important that changes
made using the emulators do not cause disturbances in the engine. Back to Diesel fuel “smooth”
means a fully automatic sequential disconnection of the emulators and return to the “defaults”.
The duration of this transition is closed within about 2 seconds and involves the gradual
transition to the target values. Switching with the use of “fuel overlap” is the classic solution of
blending of the two fuels.

5. In accordance with the requirements, the system has the limit of the maximum engine speed
when running on gas. The turnover threshold should be set according to the actual
characteristics of the engine (do not suggest with the limit in the tachometer, but check
practically what are the highest turnover reached by the engine while working on Diesel fuel) and
then set the value of 5% lower.

6. When the engine is running on gas, the quantity of the supplied LPG or CNG fuel depends on
the map settings. The values in the boxes maps define a single injector opening time of the gas in
milliseconds.

7. Turning on the emulators occurs after the system switches to the gas mode (independently
from opening the gas injectors). For switching off the emulation you need to use the button
“Turn the emulator on”.

8. During the first installation it is recommended to use the basic regulatory map. By default for
the idle speed, the engine braking, and the RPM maximum is it assumed to work only on Diesel
fuel.

System calibration — step 1 — driving on Diesel fuel

1. The calibration gas dosing should begin with a drive to Diesel fuel. It is necessary to verify the
operating range of the engine in which it is most commonly used. It is important to determine
the average RPM and the average speed. This means that the engine load conditions should be
adequate to the process of normal vehicle operation. Driving on the Diesel fuel is designed to
provide basic information such as:
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- Average Diesel fuel consumption and the conditions under which it happens: at what engine
RPM, or at which load (based on the MAP sensor readings), what is the cruising speed of the
vehicle, which shows an average (or temporary) fuel consumption on the diesel dashboard
display.

- the limitation of the dose of the Diesel fuel - thanks to the emulator and the possibility to verify
the settings. As the base limit of 20% should be used as default. To test its effectiveness, you can
use the map “zero”, which is where the whole range of gas injection dose is equal to 0.00 ms. In

this case, after switching on gas, the Diesel fuel will not be supplied. Driving in this configuration
will only be on Diesel fuel. When emulators are working (or emulation other than 1:1) should be
observed difference in engine power. In the case of a map of the dose of gas and running on gas,
you can use the option - disable emulation. The result will be a full dose of Diesel fuel and
additionally with gas fuel.

- the choice of a suitable gas map. It is recommended to use a map based on the TPS indicators
as a sensor with a linear, smooth tone.

- the determination at what level (%) the Diesel fuel limit will be applied.

Step 2 - Setting the gas dose

1. After selecting the appropriate map, enter the base time injection. Next, check each map
window and correct columns or rows — if necessary. This is to adjust the each fields of the map to
the characteristics of the sensor. The map includes voltage range from 1 to 5 V, while the
majority of the sensors work in a lower extent, for example -to 4 V.

2. ZENIT Diesel allows you to get a clear and precise setting of desired quantity of gas. The
average amount of fuel, while working on Diesel fuel is determined in liters per hour. The user of
the vehicle can determine the fuel consumption per 100 km.

Similarly, in the case where the ZPD is also giving an instantaneous gas dose. It is a value in liters
per hour, so in order to get reliable information, please refer to the speed of 100 km / h.

3. It is recommended to carry out a road test with the specific vehicle speeds to provide easy
correction of the consumption of LPG.

Step 3 - Determining the gas dose

1. The first step is to determine the dose of LPG fuel at the speed of e.g. 50 km / h. It is
important to know that the amount of supplied gas will be calculated on an hour's drive. For the
same settings, and the speed two times higher (100 km / h) the same amount of LPG will be
consumed , but on a twice long distance. This means that you have to set the twice longer time
for the injection at the speed of 100 km / h.

2. The next step is to correct the map (correct) at e.g. 75 km / h or 100 km / h. Also the indicators
of the use of gas refer to the specific vehicle speed.

3.The dynamics of driving on the dual fuel should be greater than the Diesel fuel, however it is
recommended to maintain the power increase on the level of 5%. Possible “surplus” of the
power should be corrected by setting the emulators (limiting the oil dose). It is recommended to
provide the full dose of LPG only while during the turbocharger work, which means during
obtaining the highest values of the motor torque.

4. With the increase of RPM, the gas dose should not be increased if the injection frequency is
set as variable (“VAN” map). For a fixed frequency ( “TRUCK” map) the amount of LPG supply is
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independent of the RPM, so that for low RPM you should set the low gas doses, and higher RPM
— higher gas doses.

5. In order to keep the Diesel fuel injectors in full operation, you shouldn’t limit too much the
dose of oil at the maximum load. Too small amount of fuel is not able to properly cool the
injector what may cause the damage of the diesel injector. The emulator is typically programmed
to return to the default settings at max load (5 V). This configuration does not provide the right

Diesel fuel savings, when the driver prefers the style of driving with the acceleration pedal
pressed to the floor.






