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STUDENT OUTLINE
CHARACTERISTICS OF FUELS
TERMINAL LEARNING OBJECTIVE: 

Provided with M series tractor, semitrailer refueler, and references, conduct refueling operations, to safely meet operational requirements with no injury to personnel or damage to equipment per the references. (3534.01.03)

ENABLING LEARNING OBJECTIVES:  

Provided with M series tractor, semitrailer refueler, and references, identify various fuels, to safely meet operational requirements with no injury to personnel or damage to equipment per the references. (3534.01.03a)

1.  GENERAL INFORMATION ASSOCIATED WITH FUEL CHARACTERISTICS

a.  Definitions


(1)  Flammable liquids are liquid hydrocarbons, which will not burn or explode in a liquid state; however, when the vapors from these liquids are mixed with air at certain temperatures, they form a highly flammable and explosive mixture.



(2)  Volatility is the tendency of a liquid to vaporize.  The degree of volatility depends upon the fuel's vapor pressure and its distillation range.




(a)  Vapor pressure is the pressure generated by the fuel at certain temperatures and atmospheric pressures.  Fuels that release little or no vapors at moderate temperatures can become highly volatile when exposed to high ambient temperatures; for instance, when spilled on hot surfaces such as a fuel truck exhaust pipe.




(b)  The distillation range of a fuel is defined by the temperature at which a liquid actively starts to vaporize, this is the liquid's boiling point.




(c)  The lower the volatility, the slower the fuel vaporizes.



(3)  Flash point is the lowest temperature at which a flammable liquid will give off sufficient vapors to form an ignitable mixture with air.  The flash point for liquid hydrocarbon mixtures can be calculated with reasonable accuracy by determining the products initial boiling point in degrees Fahrenheit and subtracting 122 from 73 percent of this temperature.  Thus, a gasoline with an initial boiling point of 100 degrees Fahrenheit would have a flash point approximately (100 X 0.73) -122, or minus 49 degrees Fahrenheit.  

b.  Safety


(1)  Liquid expansion occurs when fuel is confined in pipes, hose lines, or nonvented containers, and subjected to rising temperatures.  All fuels will expand and create pressures capable of bursting the container.  It is important to ensure that all ventilating systems are operational on the tanker.



(2)  The weight of the different types of fuels must be considered to prevent overloading of the vehicle under certain operating conditions.



(3)  Fuel vapors are heavier than air and tend to collect at the floor level of pump rooms and pits, or flow along ground surfaces to low areas.  Vapors from one gallon of gasoline will occupy between twenty and twenty-five cubic feet at atmospheric pressure.  Therefore it is important that leakages or spills do not occur.  Fuel can also seriously damage asphalt pavements such as aircraft runways.



(4)  Fuels are susceptible to contamination.  Using contaminated fuel can damage an engine or result in complete engine failure.  Contamination of aircraft and vehicular engine fuels is brought about by the intermingling of fuels, introducing foreign matter such as water or solids, or by chemical reaction of the fuel with some component of the fuel handling system.  Contamination can be prevented by the use of proper equipment and by careful and proper operating procedures.  
2.  JP-4 JET FUEL 

a.  JP is the abbreviation for jet propulsion.  The number behind JP has no significant value, it is simply the order in which the fuel was accepted by the military.


b.  JP-4 is a blend of gasoline, kerosene and light distillants.  The gasoline hydrocarbons in JP-4 cause an extremely low flash point of approximately minus 20 degrees Fahrenheit.



(1)  Because of JP-4's low volatility, the vapor-air mixtures of such fuel in stationary tanks may not be too rich to ignite at sea level pressure when temperatures are between minus 35 degrees and 80 degrees Fahrenheit.  Where flammable mixtures occur, any ignition at the vent outlets can enter the tank and cause a violent explosion.  For this reason JP-4 is not used aboard Navy ships.



(2)  There are no dyes added to JP-4.  Instead, they are a natural color as received from the refineries.  This color may vary from water-clear to a light straw color.



(3)  JP-4 weighs approximately 6.6 pounds per gallon.



(4)  JP-4 has a freezing point of minus 72 degrees Fahrenheit.  

3.  JP-5 JET FUEL





a.  JP-5 is a kerosene type fuel with low volatility and a high flash point of approximately 140 degrees Fahrenheit.


b.  At normal temperatures and atmospheric pressures, the vapor-and-air mixtures above the liquid in closed tanks are too lean to support combustion; however, JP-5 will burn when heated, sprayed, or when absorbed in clothing, rags, etc.


c.  JP-5 is the same color as JP-4.


d.  JP-5 weights approximately 6.8 pounds per gallon and has a freezing point of minus 51 degrees Fahrenheit.


e.  JP-5 is used for Navy shipboard and fleet support shore activities.  
4.  JP-8 JET FUEL





a.  JP-8 is a kerosene type fuel suitable for most turbine engined aircraft.  It has a flash point of 100 degrees F and a freezing point of –47 degrees C.


b.  JP-8 is clear, bright, and luminescent in color.


c.  JP-8 weights approximately 6.8 pounds per gallon.

4.  DIESEL ENGINE FUELS





a.  Diesel engine fuels are fuel oils used in diesel engines.  Fuel oils are classified by a single digit number, the lower the number the higher the octane of the fuel.


b.  Fuel oils used in diesel engines are low volatility fuels and have flash points ranging from 110 to 140 degrees Fahrenheit, depending on their classification.  Their relative flammability corresponds to the kerosene type fuels, such as JP-5.


c.  Diesel fuel weights approximately 6.7 pounds per gallon and is brown to maroon in color.  

5.  AUTOMOTIVE ENGINE GASOLINE





a.  Automotive gasoline's have low initial boiling points, about 100 degrees Fahrenheit.  The fuels release large quantities of vapors, sufficient for an ignitable mixture at temperatures as low as minus 40 degrees Fahrenheit.


b.  Although the flash point of gasoline is very low, about minus 49 degrees Fahrenheit, the high volatility makes these fuels relatively safe to handle in storage tanks, since at sea level pressure and at temperatures above 20 degrees Fahrenheit, the vapor-air-mixture in stationary gasoline tanks will be too rich to ignite.


c.  Automotive gasoline (unleaded) is dyed to color the fuel red.


d. Unleaded fuel used in the Marine Corps is eighty-seven to eighty-nine octane and weights approximately 6.2 pounds per gallon.
6. PLACARDS


a.
Requirements for Use:  Every motor vehicle transporting flammables off station or on station shall be properly placarded in accordance with NAVSEA SW020-AF-ABK-010. 


b.
Installing the Placards:  It is the driver’s responsibility to ensure that placards, as indicated on DD from 836, are installed on the motor vehicle before it is moved.


c.
Size and Shape of Placards:  Each placard shall be diamond shaped with the overall dimensions, colors, height, stroke for the letters, and necessary symbols as specified in DOT regulations.  


d.
Location and Display:  The placards on a motor vehicle, portable tank, or cargo container shall be placed on the front, rear, and each side in an area that has no other markings, lettering, or graphic display for at least three inches in each direction.  The front placard for a motor vehicle may be displayed on the front of the truck, truck body, truck tractor, or the trailer.  Each placard must be displayed as follows:



(1)
Be securely attached to or placed in a holder made as recommended in the DOT regulation.  However, the holder device shall not obscure any part of the placard other than its border.



(2)
Be located clear of devices such as pipes, ladders, doors, and must be easily seen.



(3)
So far as practical, be located so that dirt or water is not directed to it from the wheels of the transport vehicle.



(4)
Have its print displayed horizontally, reading from left to right.  The placards must be maintained by the driver so that the format, legibility, color, and visibility of the placard will not be substantially reduced due to damage, deterioration, or obscurement by dirt or other matter.  No sign or other device that by its color, design, shape, or content could be confused with any prescribed placard may be attached or displayed on an HM- loaded motor vehicle, portable tank, or cargo container.

7. Shipping Papers:


a.
Federal regulation 49CFR177.817 states that carriers transporting hazardous materials must have shipping papers containing pertinent data for each type of hazardous material being transported.  These papers must be prepared in accordance with 49CFR177.201, 172.202 and must be certified in accordance with 49CFR172.204.  The highlights of these regulations are as follows:



(1)
The required shipping descriptions of hazardous material must be legible and printed (manually or mechanically) in English.



(2)
Each description of hazardous material must include the following:




(a)
The proper shipping name.




(b)
The DOT class.




(3)
The total quantity (by weight, volume, or as otherwise appropriate).
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