
 

 

 

I C Engine, Steam  

&   Nuclear Power 

 

 

 
Asst. Prof. Yastuti Rao Guatam 

Mechanical Engineering Department 

UIET, CSJM Univ. Kanpur 



Diesel Cycle 

1→2 : isentropic compression  2→3 : reversible constant pressure heating  

3→4 : isentropic expansion  4→1 : reversible constant volume  



η𝐷𝑖𝑒𝑠𝑒𝑙 =   
𝑊𝑛𝑒𝑡

𝑞𝑠
 = 

𝑞𝑠−𝑞𝑅

𝑞𝑠
 

Thermal efficiency  of Diesel  Cycle 

Cut off ratio : It is the ratio of volume after heat addition to the volume before    
            heat addition  





η  =  1 −  
(𝑟𝑐)(𝛾)  − 1 

𝛾 𝑟 𝛾−1 (𝑟𝑐 − 1)
 



Engine performance Parameters 

1. Indicated Power (𝑰𝒑) – Power developed inside the 
cylinder. 
 

𝐼𝑝 = 
𝑃𝑚𝐿𝐴𝐾𝑁𝑛

60 𝑥 1000
        kW 

 
𝑃𝑚 = 𝑚𝑒𝑎𝑛 𝑒𝑓𝑓𝑒𝑐𝑡𝑖𝑣𝑒 𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 

𝑃𝑚 =
𝑤𝑜𝑟𝑘 𝑜𝑢𝑡 𝑝𝑢𝑡

𝑆𝑤𝑒𝑝𝑡 𝑉𝑜𝑙𝑢𝑚𝑒
       = 

𝑊𝑛𝑒𝑡

𝑉𝑠
 

𝑉𝑠 =  𝑉1 − 𝑉2  =  cubic capacity 

L = stroke , A= area of piston , N=  speed in rpm 

K = no. of cylinder  

 



2. Break power (BP) - power available at out put shaft. 
 

BP = Tω  = 
2𝜋𝑁𝑇

60 𝑋1000
    Kw 

3. Frictional Power (𝒇𝒑) 

𝑓𝑝 = 𝐼𝑝 - BP 
 
4. Mech. Efficiency 

ɳ𝑚 =  
𝐵𝑃

𝐼𝑃
 

5. Indicated Thermal Efficiency  
 
ɳ𝑖𝑡 =  

𝐼𝑃

𝑚𝑓𝐶𝑉 
𝑚𝑓= mass flow rate of fuel in kg / sec 

𝐶𝑉 = calorific value in J/kg 



6. Break Thermal efficiency (ɳ𝑏𝑡) 

 

ɳ𝑏𝑡 =  
𝐵𝑃

𝑚𝑓𝐶𝑉 
 

 

ɳ𝑚 =  
ɳ𝑏𝑡

ɳ𝑖𝑡

 

 

 



Indicated  specific fuel consumption (isfc)  

It is the fuel consume  for  developing indicated 
power . 

ISFC =   
𝑚𝑓

𝐼𝑃
          unit = 

𝑘𝑔/𝑠𝑒𝑐

𝑊
 

 
Sfc – sfc is  measure of how efficiency the fuel 
supplied to the engine is used to produce power 
clearly a low value of sfc is  
Desirable . Since for given power less fuel is 
consumed . 
Brake   specific fuel consumption (isfc)  

It is the fuel consume  for producing BP. 
 

BSFC =   
𝑚𝑓

𝐵𝑃
           ;         ɳ𝑚 =

𝑖𝑠𝑓𝑐

𝑏𝑠𝑓𝑐
 


