
Diesel Fuel System



Diesel Engine Fuel System
The fuel system on a diesel engine is a highly specialized set of 
components which must deliver the correct amount of fuel to the 
cylinder at the precise moment it is needed. A well-designed fuel 
system enables the engine to produce maximum power at maximum 
efficiency with a minimum of exhaust emissions.
Caterpillar diesel engines are all furnished with a fuel system based 
on a conventional design, utilizing unit injectors, but with differing 
means of injector actuation and control.
The engine driven transfer pump delivers fuel to the unit injectors via
the secondary fuel filter. The pump is equipped with a pump-mounted
safety valve and the fuel flow at rated rpm is listed in the technical
data and varies with engine speed



Types of Diesel Fuel Injection Systems

Diesel fuel injection systems can be classified into three 
categories, as follows:
1.Pump-Line-Nozzle
2. Unit Injector                   
3. Common Rail





Diesel Engine Fuel System

Fuel System must ensure:
• The fuel is clean.
• There is no air or water in the fuel.
• The fuel is at the correct pressure.
• The fuel is at an acceptable temperature.



Fuel System











Diesel Fuels
1. Diesel fuel quality is an important factor in satisfactory
engine life and performance. 

2. Fuels must provide adequate combustion without 
producing excess contaminates that can harm the engine. 
Additionally, fuel selection involves economic and 
environmental considerations. 

3. The availability of certain grades of diesel fuels may be 
cost prohibitive or inappropriate for various applications



Diesel Fuel Selection
The fuels recommended for use in Caterpillar diesel engine 

are normally No. 2-D diesel fuel and No. 2 fuel oil, although 
No. 1 grades are also acceptable. Table  lists the worldwide 
fuel standards which meet Caterpillar requirements



Diesel Fuel System 
Fuel Options
• Generators do not necessarily have to run on diesel fuel.
• Fuels such as JP-5 and Jet-A may also fuel generator sets.
– But have lower lubricating properties that require fuel additive package 

or
equipment.
• Besides diesel, component life may be compromised
– less generated horsepower.
• Because of the abundance of jet fuel, some installations may choose



The basic fuel system common to all Caterpillar diesel engines, 
includes;

– A engine driven fuel transfer pump.
– A secondary fuel filter
– Unit fuel injectors
– A fuel pressure regulator. 

Optional;
– Flexible hoses
– Manual fuel priming pump
– Duplex filter

Basic Fuel System



Diesel Engine Fuel  System

1. MUI Fuel System
2. EUI Fuel System
3. HEUI Fuel System
4. Common Rail Fuel System
5. ACERT Fuel Technology



Basic Fuel System



Cat Engine Diesel Fuel System
• MUI Fuel System

– The mechanically actuated and controlled unit injectors use 
the camshaft and push rods to fuel injection pressure, and a 
mechanical linkage system to control the amount of fuel 
injected.

• MEUI Fuel System
– The Mechanically actuated Electronically controlled Unit 

Injectors(MEUI), also use camshaft and push rod to generate 
fuel injection pressure, but use Electronic Control Module 
(ECM) to control the amount of fuel injected into the 
cylinders. 



Cat Engine Diesel Fuel System
• HEUI Fuel System

– The Hydraulically actuated Electronically controlled Unit 
Injectors (HEUI) use hydraulic pump and engine oil to 
generate fuel injection, and ECM to control the pressure and 
amount of fuel injected into the cylinder.

• Common Rail Fuel System
– In this system fuel pressure is created to external to the 

injectors in a high –pressure fuel pump which is driven by 
engine. High pressure manifold that runs both sides of engine 
feeding high pressure fuel to the injectors. The electronic fuel
injectors at each cylinder control the delivery and timing of 
the fuel injection(s). 



Diesel Fuel System
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Diesel Fuel System Design Considerations

Diesel fuel supply systems must ensure continuous and 
clean supply of fuel to the engine’s fuel system.

The diesel fuel supply system typically has three major
components: a fuel storage system, a fuel transfer system 
and a fuel filtration system.



Fuel Tank Design consideration

• The fuel tank MUST be designed using materials that do not 
corrode and suitable for fuel oils.

• Tank should be sized sufficient for normal daily operation 
and heat dissipation from recirculated fuel.

• Position of tanks should consider radiated heat from other 
systems, e.g exhaust, turbocharger, hydraulics and the 
environment.



Fuel Tank design consideration

• Fuel tanks should have breather with integral filter to prevent
dust or water ingress.

• Fuel tank must include provision for sediment collection & 
removal with a water drain at the base.

• To prevent excessive depression at lift pump inlet, there 
should be no gauze fitted on the fuel feed pipe from the 
tank.

• A serviceable coarse filter is recommended on the tank filler.



Fuel Line consideration

1.Fuel feed and return pipes should be at least 300mm
(12”) apart to prevent immediate recirculation and be
clear of the base.

2. Return pipes should be positioned below the fuel level.



Design Considerations
• Fuel Storage System;



• Auxiliary, Day Tank are required in the following conditions;
– The main fuel tank is located on the same level but more 

than 15m (50ft) away.
– The main fuel tank is located 3.7m (12ft) or more below the 

engine.
• The main fuel tank is located above fuel injectors. 

• Fuel Tank Material;
– Low carbon rolled steel are best.
– Zinc, either in the form of plating or as a major alloying 

component should not be used with diesel fuels.

Design Considerations



• Fuel Supply Piping;
– Fuel pressure measured in the fuel return line should be kept 

below 27kPa (4psi) for all models except 3300 (3psi) and 
3600 (51psi) series. 

– Black iron pipe is best suited for diesel fuel, copper may 
substituted. 

– Valves and fittings may be cast iron or bronze. Do not use 
brass components; they may contain zinc.

• Fuel Filtration System;
– Primary fuel filter
– Water separator – Water in diesel fuel is absolutely unwanted. It is 

extremely important to maintain the water & sediments level at or below 
0.1%.

Design Considerations



• Fuel Temperature;
– Fuel temperature supplied to engine can affect unit injector 

life and maximum power capability.
– The minimum allowable viscosity at the injectors is 1.4 cSt.
– Maximum fuel temperature limit of 66°C regardless of 

viscosity. 
– Maximum allowable inlet fuel temperature to transfer pump:

– C7, C9, C15, C18, C27, C32 is 80°C (176°F)
– C175 is 70°C (158°F) 

Design Considerations



• Fuel Coolers
• Fuel Heaters
• Additional information can be found in Diesel Fuels & Diesel 

Fuel System Application & Installation Guide (LEBW4976)

Additional Considerations



Common Rail System

•Most flexible fuel system injection strategy
–Similar to HEUI system, injection quantity and pressure not tied to 

engine speed/load.
•Allows for noise reduction and less fuel consumption
•More flexible system for future engine rating expansion
•Supports increased injection pressure
•Current version easier to package in the engine head on HD engines







Fuel Filter

• All ACERT engines MUST use only CAT supplied secondary 
fuel filters. These are designed with the needs of the 
system in mind.

• Pre-Filters/Primary Filters must meet Caterpillar engine 
design requirements.

• No modifications are permitted between secondary
filter and engine fuel return connection.





Fuel Oil System Considerations
• Fuel Storage

• Fuel Tank Size and Location
• Sufficient Capacity for Normal Comsumption
• Ability to Dissipate Heat
• Location Relative to Fuel Injectors
• Drainablility and Cleanability of Fuel Tanks

• Fuel Cleanliness
• Primary Fuel Filtration

• Duplex Filter with Differential Pressure Gauge
• Sized for Engine‘s Fuel Consumption Rate
• Both Filtration and Water Separation

• Fuel Purification

NETSCo



Fuel Transfer Pumps

Caterpillar engine-mounted transfer pumps are positive 
displacement gear-type or piston-type pumps, with a limited 
prime and lift capability.

Caterpillar fuel pumps’ prime and lift capability is 3.7 m (12 
ft), but pipe size, routing, and ambient temperature will 
impact this capability.



Fuel Tank Sizing

Rule of thumb for tank size is to find the fuel consumption rate at 100% 
load factor (depending on application: Prime, stand-by etc.) and 
multiply it with the number of hours between refills. 

Fuel consumption rates are shown on the Engine Technical Data Sheets 
for the specific engine. 
Additionally, 10% should be added to the result; 5%for expansion at the 
top of the tank, and 5% for sediment settlements at the bottom.



Fuel Tank installation

• Fuel Tank material make by low carbon rolled steel are 
the best.

• Zinc either in the form of plating or major alloying 
components  should not be use with diesel fuels

• Tanks may be below or above ground Level. Generally 
above ground fuel tank should not exceeded the 
injector’s height.

• Tanks need to grounded



Fuel system Installation
Fill line - Located above the high fuel level, with outlet baffled to 

prevent agitation of sediment in the tank. 

Delivery line - Located near the bottom but not so low as to pick 
up collected sediment or condensation.

· Return line - To carry excess fuel back to the auxiliary tank.
Should have its outlet baffled for the reason described above.

· Overflow line - Allows excess fuel to return to the main tank
in event of overfilling of the auxiliary tank.

·



Fuel System installation
Vent line - Allows air pressure to equalize as tank is drained
or filled (vent cap should be located away from open flame or 

sparks).
· Drain valve - Allows removal of condensate and sediment.

· Sight glass or float-type gauge provides a positive check on
fuel level.

• To prevent damage to the filter, Not valve should add on fuel 
return line





Fuel Tank Construction







Fuel transfer System













Injector life
Water separator/primary filter–Prevent injector water 
damage•100% free water•90% emulsified water–Extend 
secondary filter life

Fuel Water Separator Options-Standard (20 microns and 
up)-Advanced (10 to 20 microns)







Application Of Fuel Cooler 
• The need for a fuel cooler is application dependent, and
can only be determined through testing the installation to
ensure the fuel temperature into the high pressure pump
does not exceed the limit for the specified engine.
• The following factors can significantly effect fuel
temperature.
• plastic fuel tank
• fuel tank is next to a heat source, i.e. hydraulic system
• High engine bay temperatures
• Low or no air flow over engine or fuel ta



Fuel Tank Grounding

Fuel tanks, both bulk and auxiliary, need to be grounded. 
This is for personal safety and reduce the fire hazard of 
sparks discharge from static electricity build-up during 
refueling operations.



Fuel Tank Maintenance

Fuel has a storage life of approximately one year. This 
period may vary widely depending upon initial fuel quality 
contaminant levels and storage conditions.

To remove water, scale and bacteria growth, periodic 
exchange of fuel and filtering/treating is recommended to 
extend fuel life





Questions?


