
UNIT-III 

 

SCAVENGING OF TWO STROKE ENGINES 

Topics: 

1. Classification of scavenging systems.  

2. Charging processes in two stroke engine - Sankey diagram.  

3. Scavenging modeling - scavenging models.  

4. Mixture control through reed valve induction.  

 

Classification of scavenging systems:  

 

 

 

 



 

 

 

 

 



 



 



 

 

 



 

 

Charging processes in two stroke engine: 



 

 



 

 

Sankey diagram: 

Sankey diagrams are a specific type of flow diagram, in which the width of the arrows is shown 

proportionally to the flow quantity.  

 

 

https://en.wikipedia.org/wiki/Flow_diagram


Scavenging modeling - scavenging models  

Perfect Displacement Model:  

which is used to estimate the upper bound of the scavenging process, where parameters such as 

scavenging efficiency and charging efficiency are overestimated. This model is a so called single-phase, 

two-zone model which refers to a process where the burned gas is displaced by the fresh air charge and 

no mixing of gasses takes place.  

This process consists of two zones, the fresh charge zone and the burned gas zone. For the model 

calculations it is assumed that the process occurs under a constant cylinder volume and pressure, no 

heat or mass is allowed to cross the interface between fresh charge and burned gas and the cylinder 

walls are assumed adiabatic.  

Perfect Mixing Model:  

The perfect mixing model is another single-phase model, based on similar assumptions as the perfect 

displacement model. The perfect mixing model is a single zone model where it is assumed that the fresh 

air charge mixes instantaneously with the burned gas, forming a homogeneous mixture inside the 

cylinder volume. The perfect mixing is assumed to occur under constant cylinder pressure and volume 

and the walls are assumed adiabatic. The two gases involved have to follow the ideal gas law and are 

assumed to have the same molecular weights and their specific heat is identical and constant.  

 

Multi-Phase Multi-Zone Models:  

It has been shown by visual observations in motored engines that the scavenging process is not a 

continuous process that occurs under one-single phase as the simple models introduced. In general the 

scavenging process is assumed to occur in several distinct phases and in two or more distinct zones. In 

previous section two phases were used, the displacement and mixing phases. For the extended models 

an additional phase, the short-circuiting phase, is included in the model calculations. These models often 

require some empirical model constants that depend on both operating conditions and geometry of the 

cylinder and scavenging ports. The empirical model constants have been estimated from experimental 

measurements.  

Mixture control through reed valve induction:  

Reed valves are a type of check valve which restrict the flow of fluids to a single direction, opening and 

closing under changing pressure on each face.  

 

 

 

https://en.wikipedia.org/wiki/Check_valve


 

 Reed valves are commonly used in high-performance versions of the two-stroke engine, where 

they control the fuel-air mixture admitted to the cylinder.  

 As the piston rises in the cylinder a vacuum is created in the crankcasebeneath the piston. The 

resulting pressure differential opens the valve and the fuel-air mixture flows into the crankcase.  

 As the piston descends, it raises the crankcase pressure causing the valve to close to retain the 

mixture and pressurize it for its eventual transfer through to the combustion chamber.  

 The Swedish motorcycle company Husqvarna produced a two-stroke, 500 cc displacement single 

cylinder engine with a reed-valve controlled intake, one of the biggest in using this arrangement.  

 Reed valves in two-stroke engines have been placed in the intake ports and also in controlling 

the intake to the crankshaft space.  

 

In a two stroke engine when the piston moves upwards in suction-compression stroke, sudden pressure 

drop occurs in the chamber below the piston (crankcase). At this moment fresh air-fuel mixture is 

sucked from the carburetor to the crankcase. Next, when the piston moves downwards in work-exhaust 

stroke, this fresh mixture is pushed upwards to reload the combustion chamber. In older, less powerful 

generations of two stroke engines part of the fresh mixture being pushed out from the crankcase was 

moving back to the carburetor. Nowadays, a one way valve is used between the crankcase and the 

https://en.wikipedia.org/wiki/Two-stroke
https://en.wikipedia.org/wiki/Crankcase
https://en.wikipedia.org/wiki/Combustion_chamber
https://en.wikipedia.org/wiki/Husqvarna_Motorcycles


carburetor. This valve is called a reed valve and is shown on Pic. 1. Reed valve allows the mixture to 

move in only one direction – from the carburetor to the crankcase. It prevents the mixture from moving 

back to the carburetor. In the effect reed valve improves reloading of the combustion chamber with 

fresh air-fuel mixture. This improves power output of modern two stroke engines.  

 

Reed valve design is simple (see Pic. 2): a valve comprises of the case/support to which reed petals (also 

called “reeds”) are attached. In most, but not all, applications reed petal movement limiter is also used. 

Due to underpressure created in the crankcase during suction-compression stroke, reeds lift-off allowing 

fresh air-fuel mixture to pass through. Next, in work-exhaust stroke, reeds close due to its’ own 

resiliency and overpressure occurring in the crankcase. In the effect, since the mixture cannot move 

back to the carburetor, more of it is loaded to the combustion chamber.  

 



 

The cycle described  above repeats proportionally to the engine speed usually given in Rotations Per 

Minute or RPM.  

This means that reeds can open & close thousands of times per minute. Each cycle, the total of which 

must be counted in millions, uses a bit of reed petal „life” since pretty much every material has limited 

fatigue capability.  

 


