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Internal Combustion Engines

NAn Engine I s a device t
mechani cal energy t

The heat energy is supplied through combustion of fuel

Fuel (GHg) + Air (O,, N,) =—> CQ+ H,0+ N, + Heat
Fuel (GHg) + Air (O,, N,) = CQ+ H,0+ N, + Heat

+CO+NQ+ C + CH
+ 0,
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ENGINES —How They Work / CHAPTER 1
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Air Fuel & Combustion

A Air

I Air will compress

OV=MRT

p = Pressure (kPa, psi), V= volume (m3, ft3), M=Mass (kg, Ib), T= Absolute Temperature (K, R)
R=specific gas constant (8.314/molecular weight [metric], 10.72/molecular weight [English])

A Constant Mass of air
i Decrease in Volume c—> Increase in Temperature
I Increase in Pressure

I Addition of Energy — Increase in Temperature
i Increase in Pressure
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Air Fuel & Combustion

A Fuel

I Fuel and air must be mixed
A Fuel must be vaporized

I Combustion Rate
A Temperature
A Vaporization

I Controlled Rate of Combustion
A Compression Ratio
A Injection/Spark Timing
A Air/Fuel Ratio

A Premix Flame / Diffusion Flame
A 1gnition Delay
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Compression Ratio

A Why compress the air
I Require Air to Fuel Ratio, 15:1 (by mass)
i 1gallonfuel = 9,000 gallons air

Compression Ratio (CR)

CR = Max. Volume (BDC) / Clearance Volume (TDC)

Displacement = Max. VolumeClearance Volume
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Four Stroke Engine

A Intake Stroke

A Piston TDC ==>  Piston BDC
» Intake Valve Open (Hbefore TDC)
» Intake Valve Closes (3®efore BDC)

A Compression Stroke
A Piston BDC —>  Piston TDC

» All Valves Closed

A Power Stroke (Ignition/Injection at TDC)
A Piston TDC ==>  Piston BDC

A Exhaust Stroke

A PistonBDC =——=>  Piston TDC
» Exhaust Valve Open (8@efore BDC)
» Exhaust Valve Closes (1@fter TDC)
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FOUR-STROKE CYCLE ENGINE
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14 — Four-Stroke Cycle Engine (Gasoline Shown)
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Two Stroke Engine

A Power Stroke (Ignition/Injection at TDC)
A Piston TDC —> before Piston BDC
» Exhaust Valves Closed, Intake Port Blocked
A Exhaust Stroke

A Before Piston BDC —> after Piston BDC

» Exhaust Valve Opens before BDC
» Exhaust Valve Closes after BDC)

A Intake Stroke
A Piston before BDC —> After Piston BDC

» Intake Port exposed before BDC (but after Exhaust valve opens)
» Intake Port blocked after BDC

A Compression Stroke
A Piston after BDC —> Piston TDC

» Exhaust Valves Closed, Intake Port Blocked
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Two Stroke Engine (Roots Blower)
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