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Abstract-- Generally diesel engine uses only the heat of compressed air to ignite the fuel as it is injected into combustion chamber. But in low temperatures the colder air will make it a bit harder to start the engine than hot air and it can overcome by installing spark plugs which are essentially very small, but powerful heaters in the combustion chamber.This paper discusses about the general working of diesel engine in low temperatures and the changes should be made to work more efficiently.
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I. Introduction

The Diesel internal combustion engine differs from the gasoline powered Otto Cycle by using a high compression of the fuel to ignite the fuel rather than using a Spark plug.The combustion process in the diesel engine is initiated by spontaneous ignition of fuel when it is injected into a highly compressed charge of air.Diesel engine combustion tends to occur at constant pressure rather than at constant pressure.This means that in diesel engine the combustion pressure continues to rise steadily as the piston retreats and the cylinder volume increases, whereas in the gas engine,the combustion process is so rapid that there is very little movement of piston while it occurs and thus, very little increase in cylinder volume. The expansion of the flame at a constant pressure is responsible for the diesel’s reputation for extreme torque along with a flat torque curve.
In the diesel engine, air is compressed adiabatically with a compression ratio between 15 and 20.This compression raises the temperature to ignition temperature of the fuel mixture which is formed by injecting fuel once the air is compressed.
The ideal air standard cycle is modelled as a reversible adiabatic compression followed by a constant pressure combustion process,then an adiabatic expansion as a power stroke and an isovolumetric exhaust. A new air charge is taken in at the end of the exhaust.The compression and power strokes of this idealised cycle are adiabatic, the efficiency can be calculated from the constant pressure and constant volume processes. 
The input energy  :  Q1=CP(Tc-Tp)
The output energy : Q2=CV(Ta-Td)
Efficiency             :   (Q1+Q2)/Q1
For an air standard engine with compression ratio rc=15,

 expansion ratio re=5, this gives an ideal efficiency of 56%.


    Fig 1: Air Standard Diesel Engine Cycle 
               II. WORKING OF DIESEL ENGINE -
In diesel engine , the fuel is injected into the combustion chamber near the end of the compression stroke and ignites spontaneously. This is responsible for the combustion sound that a diesel engine generates.
As mixing the between the fuel and air occurs, burning continues. This process is very heterogeneous ,since the fuel and air are mixed in a combustion chamber it is not as uniform as in a gas engine that has the mixture created prior to entering the cylinder head. Soot is formed during combustion because some of the fuel burns with insufficient oxygen, and the combustion of the fuel is not completed. As additional fuel is injected, more and more  soot is produced.Therefore, the air/fuel  ratio of the diesel engine must always be leaner than stoichiometric to prevent excessive amounts of smoke. For this reason a modified,high output diesel will blow black smoke because it is fuelled for poer alone with no concern for soot generation. The smoke free diesel has less fuel present in the cylinder than in cylinder of gasoline engine, and diesel power is therefore reduced in comparision.
Older,naturally aspirated diesel engines can use only about 70-80 percent of the fuel employed by a gasoline engine with the same swept volume and still avoid black smoke.
The above process is working of diesel engines and this working is not possible in winters ie., in low temperatures.

  III.   USE OF HEATERS IN COMBUSTION CHAMBERS -
The diesel engines uses the heat of compressed air to ignite the fuel as it is injected into the combustionchamber.                                                          But in low temperatures/winters the air is not so hot to ignite the fuel because in low temperatures air is very cold and the colder air will make it a bit harder to start the engine than hot air.
To overcome this problem,glow plugs are to be installed which are very small and in addition to this POWERFUL HEATERS are to be installed in combustion chambers.

There are several types of engine heaters.Some warm the anti-freeze/coolant in the radiatoe. Some warm the oil in the engine and others warm the engine block itself.
Engine block heaters vary in effectiveness.Generally,the higher the wattage,the quicker they warm the engine.Different types of heaters are :

· Dipstick Heaters:

This heaters replace the the oil dipstick to warm the engine oil. They are easy to install and move from vehicle to vehicle. They are smaller and less powerful than other types of engine block heaters.

· Coolant Heaters:
This heaters are installed  in either of the two radiator hoses to keep the anti-freeze/coolant warm.coolant heaters are easy to install; match thediameter of the heater to the coolant hose.

There are two types of coolant heaters: those with internal pumps to circulate the warmed coolant and those with just a heating element. The circulating models tends to be most effective. Coolant heaters more effiective than dipstick and magneti engine block heaters, but less effective than bolt-on and freeze-plug types.
· Engine Heaters: 
Freeze plug heaters replace the engine’s freeze plug- a special plug that protects the engine block by popping out if the anti-freeze/coolant freezes and expands with a heated one to warm the entire engine block. 

This type of heaters are most effective engine heater type.

Bolt-on engine block heaters are bolted to the engine, but are more difficult to install because they are bolted on to the engine. They are less efficient than freeze plug heaters.
Magnetic heaters cling to the engine ,which makes them easy to install and transfer from vehicles to vehicles. They warm upto 250 degrees Fahrenheit. They are less effective and effeicient than other types and they attach magnetically.

IV. ADVANTAGES OF HEATERS OTHER THAN   STARTING THE ENGINE -
· The heaters inside the car works much sooner,especially with the coolant-type heaters keeping the passengers cozy
· A warm engine emits fewer harmful or dangerous emissions than a colder one.

· A warm engine gets better gas mileage

· Engine block heaters can extend the life of your car by reducing the fiction of a cold start. The engine and starter experience less wear and tear and last longer.

V.  CONCLUSION -
This paper gives an idea about the effective working of diesel engines in the very low temperatures by using heaters in the combustion chambers to achieve an ideal efficiency of 56%.
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