MILANO LPG SEQUENTIAL GAS INJECTION SYSTEMS

INSTALLATION MANUAL

EURO 4

EURO 3

EURO 2

SEQENTIAL INJECTION

SEMI-SEQUENTIAL INJECTION

FULL-GROUP INJECTION

ATENTION !!

Installation of sequential gas injection system, must be done by skilled workers, with obey the rules of gas installation in cars.
Before installation it is necessary to read the manual carefully.
Before we start instalation of gas system we have to disconnect the minus of battery.

In case when the battery is connected it is very important that installation of harnesses must

be done only when the gas control unit and fuses are disconnected.

The gas control unit must be located in place where it is protected from high temperatures, water, petrol, grease and other chemicals.

All points of connection must be soldered very carefully and isolated properly. Wires must be secured against rubbing.

The gas control unit has got factory settings (default configuration) so it must be calibrated in every single car.

Gas inlets for the intake manifold must be installed very carefully, while keeping the intake clean. During drilling it is extremely important NOT to allow any filings to get inside the intake. For most cars it is advised to remove intake manifold prior to drilling.

Wire “+12V key” (red - pin A1 black connector) must be disappear after turn off the ignition. This connection can not load any other system in vehicle.

Do not connect to the shielded wires (do not cut the shield).
After the installation we must check tightness of gas connections.

TEHCNICAL DESCRIPTION

                    The Milano LPG/CNG Sequential Gas Injection System is designed for vehicles with advanced petrol supply diagnostics system (OBD II/EOBD), with catalytic converter and Lambda sensors, and meets the EURO 4 fuel emission standards.
The Milano system can be adapted to fit all engines with multi-point fuel injection, as well as sequential, semi-sequential or fullgoup and engines with turbocompressors

(superchargers).
The use of a very fast microcontroller, acting as a signal proccessor and a “smart” controller of the output unit of the gas injectors, enables precise and instantaneous control of the gas-air mixture at the same moment (time point) at which the petrol ECU would inject fuel for the current cylinder.
The very precise and time-synchronized gas injection means that no difference is felt between running on gas and petrol. There is no significant loss of power or difference

in the vehicle’s dynamics, and the vehicle offers the same acceleration when running on gas as with petrol.
The vehicle with the Milano LPG/CNG Sequential Gas Injection System will continue

to meet fuel emission standards and will meet OBD II/EOBD requirements without additional emulators.
The vaporized gas is supplied immediately in front of the valves – as in petrol system

– which eliminates the possibility of explosions (caused by accumulation of gas in the large volume of the intake manifold).
All engine management and diagnostic functions remain unchanged.
The Milano system has an innovative algorithm for calibration of the vehicle during a road test. In all range of loads, the gas control unit collects points reflecting the operation of the engine on petrol and gas, creating maps of the operations of the vehicle. Comparison of those maps makes possible a precise configuration of the vehicle on gas, by establishing a map for gas indentical to that for petrol.
Previously this could only be done by means of time-consuming tests using vehicle test benches (chassis dynometer).
The gas control unit has a built-in mechanism for self-diagnosis.
The Milano system is very simple for installers to calibrate, and is transparent to the user thanks to the automatic switching mode. If the gas tank is almost empty the

system switches automatically to petrol supply, and this is indicated by a sound signal
(buzzer).
Installation is easy due to the small size of the enclosure and the convenient position

of the attachment grip.
The gas control unit contains an internal petrol injector emulator.
The gas control unit enables it to be used with a variety of gas injectors., such as
Matrix, Taurus, Rail, Valtek, ect.
The Milano system is available in 4-, 6- and 8- channel version for 3, 4, 5, 6, 8 cylinder engines.
System Milano works correctly with standard turbocompressors. With cars after tuning

or with high supercharging it is posibble to have some problems with working on the gas. Please consult Milano technicians in such case.
 DESCRIPTION OF THE PARTS IN THE SYSTEM

ELECTRONIC CONTROL UNIT

MILANO electronic control unit is designed for controlling gas injectors in automotive gas installations.

According to the present parameters readout (reducer temperature, gas temperature, manifold air pressure, rpms) and parameters received from petrol ECU, it calculates the time of the gas injection required. 

The device may be used in vehicles with up to 8 cylinders (depending on version).

It contains 4, 6 or 8 independent channels of injectors emulator for disconnecting petrol injectors. Current attenuating resistance is connected to the injector circuit. Car computer does not detect errors, when injectors do not work (it does not apply to computers with current control).

The case of the unit is made of aluminum to protect the ecectronic pieces used on the electronic card. 

· DC supply
10-16 V (typical 14V)

· Current in standby mode (driving on petrol)
85 mA

· Min gas injector  resistance.
2
· Operating temperature
-25...+105°C

· Varistor protected against overvoltage.
22V

· Control unit supply protection
fuse 10A

· Maximal load of gas valve
5A
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SWITCH

A switch is installed to board to change from gasoline to LPG or vice versa.

When, the car runs with gasoline, all leds are off. When runs with LPG, blue led is on and also the leds for indication of level of gas are on with respect to amount of tthe LPG. 

When the tank is full , all four green leds are on. When it is empty, all the green leds are off and only red led is on.


A buzzer is installed to system. when the gas is ends, the car is switched automatically to gasoline . and this is informed to driver by means of this buzzer. 


When, the car is switched to LPG, first, system controls the temperature and the RPM to switch to gas. If the temperature is low, system waits to reach to the setted values. During this time, blue led is flashing. Tese parameters are set from software. the level sensor is assembled on the multivalve to show the level of the gas. Milano level sensor is compatible with AEB1050 level sensor.

[image: image2.jpg]



REDUCER


 The reducer guarantee gas evaporation from liquid phase to gaseous phase by using heat from cooling system. It measures pressure in intake manifold and it keeps constant gas pressure independently of engine load.

The output pressure value can be regulated in wide range (0.6...1.8bar). The recommended working pressure is 1 bar.

The reducer is available in the following versions:
Super Milano   200kW (273HP) 

Gas control unit monitors the reducer temperature. If the temperature is below the switching

treshold (set in the PC software), the engine is fuelled by petrol. When the treshold is reached, the gas control unit switches the system to gas supply. This procedure ensures that the gas flows

through the reducer only when it can be vaporized completely. Reducer can be installed in parallel or perpendicular to vehicle axis.

Because of large weight reducer must be installed solidly to vehicle-car body.

It is not recommented to install reducer water inlets in serial to cooling system. This way of connection may reduce the flow of the engine coolant and may cause overheating of the engine.

The reducer cannot be installed with the coil of gas valve downwards. This may result in valve seizure (stop) due to dirty gas.

[image: image3.jpg]



[image: image4.png]VACULM

=il

i 3

0\3&/ WATER

o

IN GAS




INJECTOR RAIL

For each type of gas injector it is neccesary to choose correct gas injector type in PC software. For each type of gas injector it is neccesary to wite default value of “MULT” and “Offset” parameter according to the following table:
	Gas injector
	MULT
	Offset

	MATRIX
	0% (1,0)
	1,0

	MILANO (3ohm)
	0% (1,0)
	2,0

	MILANO (1ohm)
	0% (1,0)
	1,0


In case of the 6-cylinders engines and 4-sections gas injectors rail only the first 3 sections of each

injectors rail are used.

Selection of nozzles.
	1.8 mm
	12-17 HP/CYL

	2.1 mm
	18-24 HP/CYL

	2.4 mm
	25-32 HP/CYL

	2.7 mm
	33-40 HP/CYL


The Injector Group is comprised of several injectors,  precisely  one  for  each  cylinder. The opening time and opening sequence of the  injectors  is  established  by  the  CDC which elaborates the data supplied by the original  petrol  ECU  in  real  time  through complex algorithms.
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MAP SENSOR

The pressure sensor  used by the system is a differential type, which allows it to efficiently measure the positive entry pressure at the gas injector rail and to measure at the same time, the negative pressure present in the inlet collector of the engine. Both of these measurements are considered by the algorithm of LPG  gaseous injection systems. The presence of the pressure sensor in the injection system allows it to provide accurate carburetion for the gas system and to be able to utilize, at any time, specific characteristics of the injection system such as automatic commutation to petrolin the absence of LPG .

TEMPERATURE SENSORS
There are two temarature sensors. One of them is on the reducer and the other  one is on the injector rail. These sensors are very important. To switch from gasoline to gas , system checks temperature values.

GAS FILTER

The      filter      located      between      the LPG reducer and injector railblocks any impuri- ties present in LPG or METHANE fuel. Impurities  can  be  of  various  kinds  and sizes, such  as  the  small  metal  fragments  produced during installation of the tubes of the system or the metal residue present in the refuelling system. This simple device allows you to increase the safety margin of the GAS  injector  which  can  thus  work  in absolute safety.
The  gas  enters  from  the  upper part and flows into the lower cylin- drical    section  which  also  acts also as an expansion tank The filter   element   withholds   larger impurities while oils or gaseous residues remain deposited in the bottom of the cylindrical section. This  dual  action  allows  you:  to ensure the gas is free from large elements when leaving the filter
(otherwise  they  might  damage the injector rail) and, in addition, to be sure the gas is free from oily elements   or   non-combustible impurities.
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Attention!!! Filters have gas flow direction strictly defined.

Gas inlets to the intake manifold.
Gas inlets to the intake manifold must be installed very carefully, while keeping the intake clean. During drilling it is extremely important NOT to allow any filings to get inside the intake. For

most cars it is advised to remove intake manifold prior to drilling.

The holes for gas intlets to the intake manifold should be drilled as close as it is possible to

cylinder head. It is important to keep the the same hoses length to each cylinder. The holes should cross axis of each intake pipe. Gas inlets should be directed to the cylinder.

Holes for gas inlets should be made by drill with diameter 5mm, after that holes should be tapped

to M6. Gas inlets should be protected against accidental unscrewing.

WIRING DIAGRAM

[image: image7.jpg]Milano-1.45.2.7

Fle Device Language Window Help

Readings (F2) | Configuration (F3) | Calibration (F4) | [Diagram (Fs) | Diagnostic (F6)

7 B 3 E [l 5LACK
P ciros s ctratsw P etrolsfrip ctrolwfinP ctorTs frip crol7 o] 1nGASE | +12 ey

freerassfor sromfersiefipersa] morss [incres [measr frzmesd 5|

e tvon e cvon finpetvoizshripctiozaf incast Jincasz [inicass

= 1+ 1 s 1 s 1 + 1 3 |

Vacaum

Sutch

reen
red-black

INERREE

GAS INJECTORS

njector 1-Grey o Injector 5 - Green or

Grey-ahte Green-wite injector
Injector 2 -Yellowor  Injector 6 - Red of

Yellowswhte Fed-white
Injector 3 -\iolet o Injector 7 - Erown or

Violet-vite Brown-whte
Injector 4 -Blue o Injector 8 -Pink or

Blue-ahite Pirkwhte
+12V -Redblack o 412V - Recbladt or

Redyelow Fed-yellow

Bcylinders engines.
- Hiain harness (gray) 8-channels
= Emuitor and injectors harness (biack) 8-channele

violet - oxygen (lambda) sensor connestion not required

Wiring Diagram

| ecwhite
I black or
W blackwhie =& +
= atery
O buzzer

nterface

pink or pink-green
feducar temp.

black or black-green  sensor

pink-black of pinkcblus
inj. rail temp.

black or black-green  sensor

red-green gas valve and
To— blus-black  muttivalve
+12V contact solenoid
brown or brown-wits
RPM Signal
= purple
lamba
(isolate)
map whte-green
sensor levelsensor

un

| Copyight c) 20032007

: TEEEET ore

(Frr—

e
—r—— =





Thanks to the injector emulator pre- sent inside the ECU, with its own spe- cific wiring, the functioning of the injectors is interrupted and substituted by a fake load, eliminating in this way annoying problems such as lighting of the check-engine signal
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Cable reference
STRAIGHT
+12V on the left in the wiring.
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Cable reference
INVERTED
+12V on the right in the wiring
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In the figure on the right you can see a dia- gram which describes the connection of injector  “A”  in the general wiring to the original petrol injector of the vehicle.
You proceed by identifying the injector com- mand signal. Once you have found the cable you must cut it and connect the two ends left after cutting with the two wires in the general wiring.
The YELLOW/BLACK wire has to be connect- ed to the cut wire which returns towards the original petrol control unit, while the yellow wire has to be connected to the wire that returns back towards the original petrol injec- tor.
N° 1 IGNITION SIGNAL WIRE (KEY TURNED ON)
The igntion signal can be taken both from a power signal of one of the original injectors of the vehicle (+ 12 Volts) or from a typical point, such as the fuse box, as long as this sup- plies voltage when the igntion is on (key turned on).
SOFTWARE

When you enter to Milano software, following page will appear on the screen. 

From FILE menu, you can:

“ print diagram”

“ save configuration”

“ exit”

From DEVICE menu , you set the COM PORT for communication with ECU

From LANGUAGE menu, you will choose the language

From WINDOW menu , you will get short enterance for other menus

From the READING (F2) screen , you will check the parameters. These parameters are:

-petrol injection time

-gas injection time

-RPM ( it must be the same as on the board of the car)

-Vaporizator temperature

-Gas Temperature
-Gas pressue on injectors

-Supply voltage

-Lambda ( if mounted)

EVERY CHANGE IN CONFIGURATION MUST BE CONFIRMED BY PRESSING “WRITE CONFIGURATION” BUTTON.

If everything is correct and system does not display any trouble code we can go to

Configuration tab.
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From the CONFIGURATION (F3) menu, you can set the required parameters of the car, and also parameters of the gas system. BASIC (F11)

PRESSURE SENSOR TYPE is PS-CC2 for this system

FUEL TYPE is LPG or CNG

INJECTOR COUNT is the number of the cylinders.

ENGINE TYPE is STANDART for normal cars and TURBO for turbo and compressor cars.

CAPACITY is the capacity of the engine in ccm

POWER is the power of the engine in kW

MOUNTED NOZZELS is the dimension of the nozzles installed on injector

INJECTOR TYPE is MİLANO 3 OHM

RPM SOURCE is selected and also must be checked from READINGS if it is the same as on the board

GAS LEVEL SENSOR TYPE is the type of the electronic level sensor

SWITCHING TO GAS is set by vaporizator temperature and also the RPM. 

TIME FOR SWITCHING ON SINGLE EMULATOR is “0”

CONFIGURATION (F3) and ADVACED (F12) menu you can set :

SWITCHING TO PETROL WHEN the gas is terminated in the tank. You can set the minimum pressure and also time to switch to petrol

If the car is SEMI SEQUENTIAL or FULL GROUP you have put a mark on the box.
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CALIBRATION OF THE GAS SYSTEM

AUTO CALIBRATION

After the installation of the calibration sensor, we can do AUTO CALIBRATION at service. Choose, «  AUTO CALIBRATION (F8) «  from CALIBRATION (F4) menu. Then start the calibration. RPM section color must be GREEN during the autocalibration. Vaporizer temperature must be higher than 50ºC to start calibration. 

It is recomended that, check the car pğerformance after the calibration. If there are some mistakes , do it manual calibration. ALWAYS CHECK EMISSION FO THE CAR BY GAS ANALYSER.
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CC

AFTER THE AUTOMATIC CALIBRATION CHECK THE MULT VALUE FROM MODELLING MENU. 

Autocalibration changes the MULT parameter. The value of MULT parameter determines if nozzles size is correctly chosen.
Correctness of nozzles size is showed in the table:
	Value of MULT parameter
	Nozzles size

	>+25% (>1,25)
	too small  - change diameter

	+15% - +25% (1,15 - 1,25)
	in range

	-15% - +15% (0,85 – 1,15)
	Optimal

	-25% - -15% (0,75 – 0,85)
	in range

	<-25% (<0,75)
	too big  - change diameter


For engines without sequential injection system it is necessary to select
precisely the nozzles size in order to keep MULT parameter in range -15% - +15%
(0,85-1,15).
Imprecise selecting of nozzles results in instable r.p.m on idle.
It's very helpful to have drill set from 1,8 mm to 3,0 mm (step by 0,1mm) to change the diameter of nozzles.
For small engines (below 1.2 l) it is possible to use smaller nozzles than 1.8 mm. In such case is necessery to solder the nozzles and next drill smaller diameter (1,5mm).
When Map procedure is well made for all range of load system Milano works correctly in every car.
MANUAL CALIBRATION

For manual calibration, first of all, you must go to MAP (F10) menu from CALIBRATION (F4) menu. On the menu you have to see VACUUM value which is between 0,5-0,8 . if it is 0 then check the connection of the map sensor and also vacuum line. 

We ride with rotational engine speed – 2200-2800 r.p.m.
AT FIRST WE RIDE ON PETROL AFTER THAT ON GAS.
	
	Parameters
	Duration

	PETROL
	2nd gear 2200-2800 rpm
	about 1 minute

	
	3th gear 2200-2800 rpm
	about 1 minute

	
	4th or 5th gear 2200-2800 rpm
	about 1 minute

	GAS
	2nd gear 2200-2800 rpm
	about 1 minute

	
	3th gear 2200-2800 rpm
	about 1 minute

	
	4th or 5th gear 2200-2800 rpm
	about 1 minute


On each gear at least few points must be collected. The Map procedure can be finished

when for each range of load (Low, Medium, High) are collect few points
Before starting the new Map procedure Petrol and Gas map must be cleared and all model parameters shoud be set as default value.
Red points create the petrol map while green points create the gas map.
After, driving the car at each speed , press READ MAP . following points will appear as GASOLINE points as follows
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Then , switcH car to GAS, do the same procedure as you did for gasoline point creation. After that press READ MAP. GAS points will appear as follows

[image: image12.png]() PETROL
GAS

ation (F8)
]

b [ms]

-

ad map

12

1"

10

Modeling (F9) | Autoc

jap (F10)

| Auto refresh

) 02 04 as as . Vacuum [bar]

. T Lo Lozd

Copyright (c) 2004-2008 130 @

" Baslat £ €& Slaee 0N

6AS
n |





If the GAS points are not in the same area with GASOLINE points. This means that, injector nozzles are not suitable for this car. If, the GAS points are OVER the GASOLINE points, then user SMALLER Nozzels. 

If GAS points are BELOW the GASOLINE points , then use BIGGER nozlles for injectors.

After , you have such points , press RECALCULATE MODEL. Software makes calculation automatically. And then, it pass directly to, MODELLING (F9) menu.

On MODELLING , points must be on the RED LINE. 
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after we have to check again the MULT value to understand that nozzle sizes are good.

Correctness of nozzles size is showed in the table:
	Value of MULT parameter
	Nozzles size

	>+25% (>1,25)
	too small  - change diameter

	+15% - +25% (1,15 - 1,25)
	in range

	-15% - +15% (0,85 – 1,15)
	Optimal

	-25% - -15% (0,75 – 0,85)
	in range

	<-25% (<0,75)
	too big  - change diameter


Then we have to check OFFSET value . for this:

1. Switch to GASOLINE and verify PETROL INJECTION TIME

2. Switch to GAS and verify again PETROL INJECTION TIME

3. both values must almost SAME. If not, the same, increase or decrease the OFFSET value until to get the same value.

After every change press WRITE , so, software memorize the changes.

. 

From DIAGNOSTIC (F6) menu at TROUBLE CODES, you can check if there are errors detected by the ecu. You can see and correct them and also you can erase them.
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From DIAGNOSTIC (F6) menu at OSCILOSCOPE, you can see the following parameters and check them when you drive the car.
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this menu is to check if the injectors are installed correctly. You can switch each injectors to gas or petrol. If the are in order , there will be no change ( shaking) when car is running .

. Frequent mistakes and recommendations.
 .1. Instalation

Very often in cars like FORD, we can encounter electromagnetic interferences which are caused by damaged elements of ignition system. In this case the connection of
the enclosure of gas control unit to the minus of battery may be helpfuly. This connection must be made by separate wire.

When we use control unit with additional electromagnetic protection (FORD type) we remove effects but not reasons. Exchange of elements of ignition system (spark

plugs ect.) remove those problems in 98 % of cases.
- When after switching to gas the engine stops it is necessary to check connection of emulator wires for each channel. It is possible that there is the wrong connection in place where petrol injectors are cut. Maybe the wires from petrol ECU and petrol injectors are exchanged (e.g. for first channel there are gray and gray-black wires).
- Do not place wires close to ignition system, coils etc.
- All signals (from petrol injectors, rpm, ect) should be taken from petrol ECU whenevere possible.
- If the hoses from gas injectors to intake manifold are bent it can be possible that engine will not have full power.
It is absolutely necessary to check elements of ignition system (spark plugs, high voltage wires and coils). Their bad condition can lead to work disturbance of the
gas control unit.
If that problems appear in few months after instalation it means that elements of ignition system become damaged.
2. Autocalibration
If Autocalibration process is failed it is necessary to manually calibrate the gas system.
In this case it is necessary to adjust petrol injection times on gas. (petrol injection
times should be the same on petrol and on gas). We adjust that injection times using
“MULT” and “OFFSET” parameter. Wrong adjustment causes uncorrect work system on the gas.
3. The Map procedure
Sequential gas injection system works correctly only if we execute the Map procedure.
If the gas control unit has not collected any points, check connection of calibration and pressure sensors.
If gas control unit is not calibrated by using Map procedure it can cause:
• “Check engine” (MIL) lighting
• high consumption of gas (more than 20% in comparison to petrol)
• vibrations during the changes gas-petrol-gas
• cylinders misfire detected
• engine not having full power
• engine shaking and not working on high r.p.m.
Change of any gas equipment (reducer, nozzles, filters, injectors ) or parameters (gas pressure) requires execution of the Map procedure on gas again.
4. Engine shaking – injectors times disappear.
In cars where petrol injection times are very high (more than 20ms for high r.p.m.) the petrol injection times in the software may disappear.
Time of petrol injection disappear when:

impulses of petrol injection merge (the petrol injectors are always open) Reasons:

the gas mixture too lean

impulses of gas injection merge (the gas injectors are always open – trouble code appears: Gas mixture too lean)

Reasons:

nozzles too small

pressure too small

wrong model parameters
5. The modification of input signals
Because of the new strict norms which refer to exhaust gas emission in new cars, there may appear a problem with r.p.m signal reading (on idling appears value of 20000-

25000 r.p.m). It is necessary to install another filter on r.p.m. signal.
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For FORD Windstar 2003, FORD Focus 2003 (american version) R1=R2=100k ohm/0,5W; C1=33nF/250V
For FORD Expedition 2002 5,4l V8

R1=15k ohm/0,5W: R2=100k ohm/0,5W: C1=33nF/250V
