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NGV  Motori  srl
Via  Amundsen 1
P.IVA  01735660357
42010 – Gavassa ( REGGIO  EMILIA ) - ITALIA
luca @ ngvmotorisrl.191.it
www.ngvmotori.it

Tel.   0039 – 0522 - 506153
Fax   0039 – 0522 - 506146

Engine Manufacturer :

Manufacturer engine model name:

Displacement ( cc ) :

Type : N.  Aspirated Turbo Intercooler

N° Cylinders :

Power  ( HP ) : Rpm

Torque  ( Nm ) : Rpm

Engine Voltage ( V ) : 24 12

Cooling system : Water Air

Injection pump type : Mechanical Electronic

Gearbox : Mechanical Automatic

Accelerator : Mechanical Electronic

Pneumatic system : Yes No

Notes:

Date:

TECHNICAL QUESTIONNAIRE
To be filled up and sent back to NGV
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FOREWORD 
 

First of all, we would like to stress following elements enabling you to get the correct picture 
about the nature of our approach to the process of engines modification and the fundamentals 
of our enterprise. 
 
The activity of the founders of NGV Motori is born, under the name of “TRUCK SERVICE”, 
more than 50 years ago in a mechanical workshop for maintenance of all kind of engines (at 
the beginning only for gasoline and Diesel combustion engine and, after 1950, also for gas 
fuelled engines). 
In our area (Emilia region) there has always been a great concentration of companies 
investing a lot of efforts in the study of the technologies involved in the modification from 
gasoline alimented engines, into gas fuelled ( bi-fuel conversions ),  with the presence today 
of several worldwide technology-leading companies operating in the production of devices 
devoted to the conversion of engines working from petrol to LPG and CNG. 
Our technicians have taken advantage of all these pioneering experiences and have 
assimilated, from the dawn of its existence, the common sense of this technology. 
 
NGV Motori Srl is certified as “ engine and components manufacturer “ ( see enclosed 
certificate No.006/06/BO of the Italian Ministry of Transports) and is also certified ISO 9001-
2000 IQNet and ISO 9001-2000 CSQ ( see enclosed certificates ). 
 
Long time ago is born the idea to adapt the owned skill to the revolutionary transformation 
from Diesel into dedicated CNG and LPG engines. It is obvious that due to the lack of fixed 
rules to perform this kind of modifications it has been unavoidable to experiment all possible 
ways to reach the necessary level of skill and to grant the suitable grade of reliability of all 
technical innovations. This process has taken long time and a lot of efforts. Today, we can 
say that the transformation to CNG  or LPG of a Diesel engine is always the result of following 
elements: 
 
- A compromise between the original engine and the expected final product 
- Long years of technical experience 
- Knowledge in out-sourcing all the appropriate and most reliable components 
- A management who is in the position to harmonize all the steps involved in the process 
 
The philosophy adopted by our company in the methods of our transformations is based on 
following ground elements: 
- Simplicity of the project 
- Reliability 
- Inexpensiveness 
- Easy maintenance and environmental friendliness 
 
More in details, the adoption of our transformation kit enables a relatively simple operating 
procedure due to the limited number of parts and the easy understanding of its basics. 
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We have chosen this solution because its simple concept allows to obtain an optimal 
performance avoiding the installation of complicated devices or sophisticated mechanical 
technology always subject to possible failures or creating side problems. 
...A mass transportation vehicle shall run !!!....  
all trouble stopping the machine is fatally bound to expenses and loss of benefits. Reducing 
the break downs is resulting in costs savings and less troubles.  
The competitive cost of our kit, the reliability, the easy maintenance works and the favourable 
pollution reduction of the converted engines makes of our system an appreciated benchmark 
in this field. 
 
There are other more complicated and expensive solutions, proposed by well-known 
manufacturers, showing many peculiar devices expected to satisfy several additional, yet 
more or less, useless tasks that, at least here in Europe, have often caused recurring events 
of malfunctions mainly attributable to trifles that deeply disappointed the customers because 
of the increasing costs of maintenance and the diseases of vehicles stops. 
We don’t say that ours is the best viable solution, but we are fully aware that this is the 
optimum reachable on the basis of the a.m. elements.  
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THE COMPANY 
 
 

Ngv Motori with its long experience in the field of the applied mechanics on transportation 
vehicles, concentred its operation of the last 10 years on the mass and heavy transportation 
vehicles ( urban and extra urban buses, Heavy and Light trucks ) following two main sections: 
 
 

A) Manufacturing and maintenance of vehicles under appointment of the main local 
manufacturers ( i.e. Autodromo scrl, Bredamenarini Bus, Man and others). 

B) Conversion of Diesel engines into CNG  or LPG dedicated and Dual Fuel operations. 
 
 

Our peculiarities enable us to excel at both these activities. 
 
 
With a specific reference to the conversion of Diesel engines into CNG or LPG dedicated ( 
only gas ) and Dual Fuel ( mixture of diesel and gas ) engines, NGV as engines manufacturer, 
is operating in various countries all over the world and often in co-operation with some 
important engine manufacturers such as Mercedes, Iveco, Tata, Isuzu, Hiunday, Hino, 
Perkins. 
 
 
Our activity is carried out in two different plants. One of them, which is strictly dedicated to the 
vehicles maintenance and assembling, has a covered building of 1.500 Sqm. and a vehicle 
yard of 5.000 Sqm.  
The second plant has a covered area of 2.200 Sqm. and a open air yard of 5.500 Sqm. 
This plant is equipped with the latest technology and with two very sophisticated test bench 
units ( the third one is under construction ) dedicated to the study of the conversion to CNG 
and LPG of a wide range of Diesel engines. 
The manpower employed by NGV is today composed of about 45 workers on direct basis and 
of about another 80 units from other external operators. 
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CONSIDERATIONS ABOUT CNG/LPG CONVERSION OF 
DIESEL ENGINES 

 
 
There is a growing awareness that the use of alternative fuels such as compressed natural 
gas (CNG), can make an appreciable change and difference in keeping our environment 
clean and healthy. 
 
 
Based on these facts, NGV Motori is offering a safe, commercially viable and environmental 
friendly technology by introducing a conversion system that would enable busses and trucks  
that run on diesel to run efficiently on Natural Gas ( either in CNG/LPG Dedicated version or 
in Dual Fuel operations ). 
An engine that runs on either of the above mentioned alternate clean gaseous fuels is a “no 
compromise” single fuel power unit with high performance. The obvious advantages are low 
exhaust emissions, elimination of harmful particulate matter and fuel economy.  
 
 
NGV Motori Started about 50 years ago to research the use of alternate fuels like 
Compressed Natural Gas (CNG) or Liquid Petroleum Gas ( LPG )  to be used in Automotive 
industry. In the seventies, taking cue from Environmentalists in the United States of America, 
the European Community apprehended the dangers of Pollution; especially Pollution caused 
by use of automobiles and took the initiative by enforcing strong but fair anti pollution laws for 
the industry. 
 
 
NGV Motori has been in the forefront of European companies who are providing alternate fuel 
systems and technologies for the automobile and stationary engine industry. The company 
has the proud achievement of converting the first in use diesel bus to dedicated CNG mode in 
Europe ( year 1998 ). 
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Conclusion: 
 
The need to reduce emissions will continue to increase all over the world, particularly in 
densely populated areas. NGV will continuously maintain its focus on research and 
development efforts, thereby finding solutions and introducing new technology for reducing 
noise and exhaust pollution. 
 
Using CNG provides many benefits that include: 
 

o Economy. Natural Gas offers a considerable savings in fuel cost as it costs less than 
Diesel and Gasoline. 

o Safety. Natural Gas ( especially CNG ) is inherently safer than Gasoline and other 
fuels. 

o Plentiful Alternative. Natural Gas is a proven alternative to the limited supply of Diesel 
and Gasoline 

o Low Maintenance. 
 

By reducing vehicle emissions while retaining the drivability, the use of Alternate clean fuel 
will enable urban transport to achieve acceptance and growth in the general public.  
 
With a flexible outlook based on practical and viable application of expertise and technology, 
NGV can respond to the market demands and meet the ever-growing need of environment 
friendly urban and extra-urban transport 
 
With a clear focus on safety, viability and efficiency, NGV will be involved in bringing 
alternative fuel systems that will immensely improve the urban transport system and will result 
in a cleaner and a safer environment. With our multiple years of experience in various 
conditions and various types and model of vehicles, NGV provides the system and technology 
for effective CNG and LPG conversion backed by technical and product support. If so 
required, NGV will assist in setting up the proper infrastructure, impart training to manpower 
and set up a procurement and material management system to enable seamless and 
effective operations. 
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GENERAL INFORMATION 
 
 
We are specializing in transformation of Diesel engines into CNG (or LPG) fed motors. 
Due to the fact that there are no existing standard conversion kits suitable for every kind of 
engine (unlikely what it happens for petrol engine conversions) each model/brand of Diesel 
engines must be treated as a completely new matter and it will be necessary to complete a 
specific technical study in order to detect the appropriate combination of the conversion kit 
components and the necessary structural engine modifications. 
 
Our experience ranges from small diesel engines to the biggest powerhouse stationary 
engines. In any case a conversion program is normally articulated in following steps: 
 
A:  Engine modifications 
B:  Dedicated kit arrangement and installation 
C:  Gas cylinders / piping / fittings and their installation on the converted vehicle 
 
Step "A" is normally performed in our workshop for the first engine ( prototype ) sent to us by 
the customer; while this activity will be performed  by customer technician in their country for 
the following engines.  
Also in our workshop we make the study of the most appropriate and convenient "KIT" for the 
specific engine (step "B"). 
Step "C" activities is provided by the customer in his country ( we can assist the Client for the 
outsourcing of the materials and give some information about the installation ). 
 
The step A ( for the prototype only ) will include:  
 
1) Drawings and technical information for further engine modifications in Customer’s country 
2) Dedicated manual for installation and trouble shooting 
3) Kit supply based on the required technical and emission peculiarities. 
4) Testing of the modified engine on our test bench for performances, temperatures. 
4) Emission tests 
5) Endurance tests ( 500 hours heavy duty cycle ) 
6) Training to Customer’s technicians for engine modification and kit installation  
 
 
In order to give an idea about the power and emission tests performed in our premises we are 
herewith enclosing some examples of reports referred to some of the engines we already 
have converted. 
Additionally we enclose also some certificates of engines homologations we have obtained on 
some converted engine and the basic kit list for the dedicated ( 100% gas ) conversion . 
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TECHNICAL ASPECTS OF A COMPLETE ENGINE CONVERSION 

 
For the conversion of the engines from Diesel to CNG or LPG it is necessary to modify 
several engine components, install new elements or devices.  
Each one of these parts is listed in this section under: Group A-B-C-S lists. 
( In this case the example is referred to a Hino engine ) 
 
GROUP “A” LIST 
 
The raw materials are selected each time accordingly to the final products purposes . 
I.e. : if the final required item is a lambda sensor housing in stainless steel with an external 
diameter of 25 mm. the raw material will be a stainless steel rod of an appropriate diameter 
(over 25mm.) cut at the proper length with the suitable equipment. 
 
All parts listed under “A” are manufactured by third parts on the basis of our study and 
specifications, (drawings, indication of the raw materials etc.) in order to achieve the best 
possible engine modification. Drawings and items specifications are included in the present 
manual. These specifications are the issue of long years personal experience of our skilled 
technicians and of several practical applications on many, different engines. 
 
Therefore, there are no routine quality tests run on these parts, but only a technical conformity 
certificate, issued by the manufacturer, stating the nature and the art of the product. At our 
end, the specimen of each one of these parts and devices are tested in a practical way on the 
engine test bench. 
 
GROUP “B” LIST  
( for dedicated conversion only ) 
 
The modification of a Diesel engine is always the result of a compromising between the 
original motor and the final target to be obtained. In fact, every engine has to be modified in a 
different way. It doesn’t exist a general rule valid for all brands or engine types. 
Once again, the experience of our technicians, the kind of philosophy we adopt in the 
achievement of a conversion and the final parameters we shall obtain, are marking the steps 
leading us to carry out the appropriate actions on several parts of the original engine. 
 
I.e.: - How to modify the piston head in order to increase the cubic capacity of the cylinders 
and, consequently, reduce the compression ratio near to the optimum of 10.0/ 12.0 : 1. 
The only way to know how to hollow out and to shape the upper body of the piston is to saw it 
vertically through and see how deep to turn out material on the bench lathe, without to 
jeopardize the cooling oil ducts ( if existent ) or affect the strength of the walls of the device 
itself. 
 
The same way, based on this kind of experience, we have to go also for all the modifications 
mentioned under group “B” . 
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GROUP “C” LIST 
In our documentation all items listed under group C will be provided with all necessary details 
such as: Brand name, commercial specification i.e. spare parts code number etc. enabling the 
final customer to purchase them on the market. 
 
All the important parts specified under group “C” are supplied to us by leading companies who 
have obtained the certification ISO 9001 and, therefore, we assume that the quality of their 
products has already been tested at the origin and that their peculiarities and performances 
are fully complying with the highest standards we expect. 
 
GROUP “S” 
 
Some of the components of the kit are marked with an additional Letter “”S”. It means that 
these components cannot be locally manufactured or purchased since they are 
STRATEGICAL for the functioning and safety of the whole system. These items will be 
supplied exclusively by NGV. 
 
 

MODIFICATION OF PARTS SUB “B”   
( for dedicated conversion only ) 

 
Here below we are drawing up a more detailed explanation of some basic modifications to be 
carried out on the original parts of the engine for the application of our “kit”. The related 
drawings will be included in a specific section of the final manual 
 
PISTONS 
 
The transformation of a Diesel engine to the CNG or LPG fuel involves the reduction of the 
original compression ratio down to a range of 10.0/12.0 : 1 (or even lower) which is the 
optimum for a correct CNG combustion. To this purpose it is necessary to increase the 
capacity of the cylinder removing material from the piston head. 
 
In the past there have been some attempts to reach the same result inserting a metallic 
spacer mask or flange between the engine basement and the cylinders head but the obtained 
results have not been enthusiastic because of thermal and dynamic problems arose for some 
reasons. Additionally the unshaped burning chamber is not always granting the necessary 
turbulences. This solution has been, in fact, generally abandoned. The solution we have 
opted for, turned out to be the most viable and efficient on the long run. 
How to hollow out the material from the piston in order to perform the reduction of the 
compression ratio ? This operation can be done only after a careful study of the body of the 
piston and the thickness of its walls. 
 
For this study it is fundamental to longitudinally saw through a piston and check the 
consistence of the spaces where it is possible to operate. 
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The action of hollowing out the piston shall be done with a bench lathe under consideration of 
following elements: 
 
- The piston head should be shaped in such a form that can ease the necessary turbulences 
for a correct mixing of air and gas and consequently obtain an optimal combustion. ( In most 
engines the “Hebron” shape has been the appropriate one). 
- In shaping the piston head we had to consider that wall should bear a minimum thickness of 
about 10 mm. while the material thickness at the level of the oil ducts had to be kept at a 
minimum of 4 or 5 mm. Additionally the experience demonstrated that the acute angles 
results to be sometimes subject to material damages in case of detonation and therefore it is 
advisable to round up these angles. These rounded edges grant a better turbulence in the 
cylinder chamber. 
 
CYLINDER HEAD 
 
The cylinder heads owe to be modified for the spark plug housing hole. With the finality of 
simplifying the work and to avoid drilling additional holes in the head and preserve us from 
always possible technical complications, we normally choose to utilize the same hole of the 
injectors, duly widened and threaded. 
However, sometimes, the injectors hole is not positioned in the ideal location of the burning 
chamber allowing the sparks plug to properly ignite the CNG/LPG air mixture, but the only 
viable solution is to drill very carefully the original diesel injector holes, avoiding to go too 
close to the water cooling chambers of the engine head. 
A special attention has to be dedicated to the location of the valves because there could be 
the risk that, drilling a larger hole for the spark plugs, the integrity of the valves be 
endangered or that some existing water ducts be damaged. It is therefore necessary to saw 
the motor head and verify the viability of this operation. 
 
THROTTLE VALVE APPLICATION 
 
The throttle valve is manufactured under our design and specifically conceived to satisfy the 
peculiarities of the CNG and LPG engines. Its installation is subject to prior determination of 
the correct location on the intake manifold in order to grant the best possible and most 
uniform supply of the CNG/LPG air mixture to all the cylinders. In our past experiences, this 
kind of unbalanced fuel supply to the cylinders, ended in temperature increases in the order of 
the 100°C with some consequent problems for the engine. 
The right location for a 6 cylinders engine is, normally, the middle of the intake manifold, in 
order to have a balanced feeding with temperatures at an acceptable level. 
 
VALVE SEATS 
 
The seats of the valves in some cases must be replaced. 
On the Diesel engines of older generation we have noticed a high wear of the seats 
themselves with a resulting loss of efficiency. In the last years, with the increase of 
performances and because of the modern features of the engines, these valve seats have 
been built with better and more resistant materials. In any case, sometimes it could be 
advisable to replace also the original valves with new specific gas valves produced with more 
resistant steel. 
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EXAMPLE KIT LIST ( HINO ENGINE ) 
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AVERAGE ECONOMICAL ESTIMATE OF COSTS 

( for dedicated conversion only ) 
 
 

As a matter of fact it is possible to convert to CNG or LPG almost all existing Diesel engines. 
This conversion is possible both for new as for used engines. The difference is only in the 
kind of approach to these situations. For both the procedures it is necessary to consider 
following general points: 
 

1. In order to justify the costs for the preparation of one or more prototype/s it is 
mandatory that the final number of engines to be converted ranges from 2 to 3 
hundreds units (of same brand and type). 

2. It will be necessary to assist the conversion workshop/the manufacturer at their own 
plant. 

3. It is necessary to grant a full range of technical information referred to the working      
procedures and give to the final operators a clear and exhaustive training granting a      
state of the art and reliable engine conversion. 

 
For the conversion of in use engines the following elements have to be considered: 
 

1. The engines for the conversion to CNG or LPG should have an acceptable mechanical 
life expectation 

2. Besides of the parts that owe to be mechanically modified, all the other components 
should be revised and overhauled. 

3. It will be necessary to schedule the appropriate lay-out of the conversion shop and also 
in terms of appropriate machinery, tooling and specific instruments needed for the 
structural engine modifications and for the assembling of the kit on the vehicles. 

 
For the conversion of engines during their production (or first assembling) the elements to be 
taken in consideration are: 
 

1. Create a specific department for the structural modifications to be achieved on the 
engine itself. This operational unit should interface with the normal production chain. 

2. In the same location there will be carried out all the assembling works of the kit 
components pertaining to the engine, (i.e. new valve seats + valves, spark plug 
bushing + plugs, toothed wheel, coil etc.)  

 
The prototyping works include : 
 

1. Study of the peculiarities of the engine under conversion and decision of the kind of 
technical approach for that specific motor. 

2. Supply of the necessary masks for the further engine modifications and for the 
assembling of the kit. 

3. Training of the customers technicians in their Country and/or in Italy covering the 
mechanical and electronic aspects of the conversion operations. 

4. Assistance for the preparation of the first vehicle and its first road run. 
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5. Delivery of technical documentation including: 
 

- List of the structural modifications of the engine parts including technical 
explanations and drawings/pictures. 

- List of all the kit components with technical specifications and drawings/pictures 
- Wiring harness and electrical connections schemes 
- Block diagram 
- Trouble shooting  
- Detailed assembling instructions with pictures and drawings. 
- Test bench certificates. 

 
The procedures and the general costs related to this prototyping phase may vary and 
depends from the type of engine, from the kind of fuel supply ( mixer or injectors type ) from 
the final vehicle configuration, from the expected pollution targets, from the required type of 
certificates and from the eventually required special tests. 
 
We are here below giving an approximate preview of the costs related to the conversion of 
Diesel engines into CNG or LPG dedicated engines. Please note that these figures are 
indicative only: 
 
Prototyping : 
 

o 4 and 6 Cylinder engines up to 140 HP = from €uro 90.000 to €uro 120.000 
o 4 and 6 Cylinder engines over 140 HP = from €uro 120.000 to €uro 170.000 

 
Kits: 
 

o Kits for engines up to 140 HP (for Euro 2 target) = from €uro 2.000 to €uro 3.000 
o Kits for engines over 140 HP (for Euro 2 target) = from €uro 3.000 to €uro 4.500 

 
For engines with gas injection the costs increase of about 15%. 
 
For engines of 8 Cylinders the prices may strongly vary depending from their characteristics. 
 
With reference to the prototyping costs we point out that, once the customer purchased a 
minimum agreed number of conversion kits, we are available for a partial refund of them. 
 
The time of amortization of the conversion investments are depending from the daily Km. run 
by the vehicle and of the difference between the price of the Diesel and of the CNG. 
To this purpose it is important to know that 1 Litre of Diesel is corresponding to 1,3 m3 of 
Methane. 
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