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Different arrangement of axial turbine in a power plant system  
(1) Suitable for low head (approx. less than 30 m), high discharge. 
(2) Propeller type, water enters into the turbine laterally, gets deflected by 

the guide vanes and then flow through the propeller. 
(3) Runner is in form of boss which is nothing but extension of the bottom 

end of the shaft. 
(4) Capable of taking 15 to 20 % overload at all gate opening at full load 

and part load condition when working in constant speed and head. 
(5) Blade angle may also be adjusted under all working condition. 
(6) Sometimes electric generator coupled to kaplan turbine is enclosed 

and work inside a straight passage of a shape of bulb. This watertight 
bulb is submerged inside the water and bends at inlet to casing, draft 
tube etc. – bulb turbine.  
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Governing Mechanism: Kaplan 
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Cavitation 
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Apply Bernoulli’s equation between 
runner exit (2) and free surface (3) 

Where hs=z2-z3, 
V3=0, P3=PA 

Presuming Cavitation does commence P2=Pv (vapour pressure) 
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σ = Thoma cavitation factor, 
and if σ<σc, then cavitation 
occurs,  
 

Total suction head = Hsu 
 

20.044( 100)c sNσ =
Francis Turbine: 

 

Propeller Turbine: 

 

Kaplan Turbine:  

 1.1c c propellerσ σ=

2.730.3 0.0032( 100)c sNσ = +
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Turbines: L-1 propeller 
turbine designed for 
minimal cavitation after 
25,000 hours 
Suction Specific Speed 
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Cavitations in Kaplan Turbines 
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Cavitations in Francis Turbines 
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