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Piston pin/ Gudgeon kin (G) :- 

- It is subjected to pressure loading condition (Completely reversed coding 
cycle), Hence it should be made up of forged steel 

- In clear to remove surface defects it is undergone machining 

Note: - connecting rod and crank rod is also made up of forged steel but specially 

by drop forging (cold)  

To remove internal defects           
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It should be smooth and brittle 

Brittle because if it is ductile after some usage line it will deform and create a 
space from where AFM may leaks out 

This is called as blow by defeat 

 

 

                                                                             𝐷𝑒𝑏𝑛 

 𝐶𝑙𝑒𝑎𝑟𝑎𝑛𝑐𝑒 𝑟𝑎𝑡𝑖𝑜 = 𝑐 =
𝑉𝑐

𝑉𝑠
< 1         It is the ratio of the volume which is not   

                                                                       Covered by piston to the volume which  
                                                                       Is covered by the piston and It is  
                                                                       Generally Len than 1 
 ∴ [𝐶 < 1] 
 
 
 

4



 

 𝑟 > 1 =  
𝑀𝑜𝑟𝑒

𝐿𝑒𝑠𝑠
 

 
 𝑻𝟐 

   𝑪𝒐𝒎𝒑𝒏                   𝒆𝒙𝒑𝒏 7DC 

 

                                                                                                               𝑪𝒐𝒎𝒑𝒏                                          BOC 

 𝑻𝟏 

 𝐶𝑜𝑚𝑝𝑟 . 𝑟𝑝 =
𝑃2

𝑃1
        𝑟𝑝 =

𝑇2

𝑇1
          𝑟𝑝 =

𝑣1

𝑣2
 

 

 𝑒𝑥𝑝𝑛𝑟𝑝𝑒 =
𝑃3

𝑃4
          𝑟𝑒 =

𝑇3

𝑇4
          𝑟𝑒 =

𝑉4

𝑉3
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 Otto Cycle: [constant volume heat addition cycle air standard 
cycle for petrol engine] 
 

 

(1) Air is working fluid 
(2) Air is perfect gas treated as ideal gas [𝑃𝑣 = 𝑅𝑇]               𝑇𝐴𝐹𝑀 >> 𝑇𝑎𝑡𝑚 

 𝐶𝑝 > 𝐶𝑣&𝑟 = 𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡                                                     

                                                                                                𝑇𝑓𝑙𝑎𝑠ℎ 
 

 

 

 𝑇𝑓𝑖𝑥 

 𝐶𝐻4 + 2 [𝑂2 +
79

21
𝑁2]

       𝑆𝑝𝑎𝑛𝑘           
→          𝐶𝑂2 + 2𝐻2𝑂 + 2 ×

79

21
𝑁2 + ∆𝐻 + ∆𝐶   
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 Mean effective Pressure :-  

 

 

          l 
                                                                                   𝐴𝑟𝑒𝑎 𝑠𝑜𝑚𝑒 
  

       𝑝𝑛                                                                             ℎ𝑛 

 
   𝐿𝑑                    v 

   (𝑛) 

 

 Mean Effective pressure :-  It is a mathematical to determine an 

imaginary pressure which will gives us the mean work done like the work 

done of the actual cycle for the same change in volume (Swept volume) 

 

 GATE 2004:-                      Sq. Engine ⇒
𝐿

𝐷
 =  1: 1 

 Ques. Sq. engine ⇒
𝐿

𝐷
 =  1.5 

An engine working on Otto cycle and bore 10cm and stroke is of 15m with 

the clearance volume of 196.3cm and the adiabatic index of the air is 1.4. 

The heat added is 1800KJ/Kg  

(i) Find the work done per kg 

(ii)  Determine the mean effective pressure of the cycle 0.001 kg of the working 

fuel 

Solution:-  

   𝐷 = 10𝑐𝑚 

   𝐿 = 15𝑐𝑚 

   𝑉𝑐 = 196.3𝑐𝑚3 

   𝑟 = 1.4 
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   𝑄 =
1800𝐾𝐽

𝐾𝑔
 

   𝑊 =? 

   𝑃𝑛 =? 

  𝑉𝑠 =
∆

𝑢
𝑙2𝐿 = 1178.09𝑐𝑚3 

  𝐶 =
𝑉𝑐

𝑉𝑠
= 0.167 

  𝜋 = 7602 

  ∫ = 1 − (
1

1𝜋
)

𝑟−1

=
(𝑊)−?9𝑧6.5𝑘𝑔.

𝐻𝐴
|

1800

= 59.09% 

   (𝑊𝑂)𝑛𝑒𝑡 = 973.5 1𝑔./1𝑔. 

  (𝑊𝑂)𝑛𝑒𝑡 = 𝑃𝑚 𝑉𝑠 

    973.5 = 𝑃𝑚  1178.09.  

    𝑃𝑛 = 0.826 𝐾𝑃𝑎  

   𝑃𝑛 = 0.08 𝑏𝑎𝑟 

       

 

 End of Exhaust and beginning of section :- 

   
             TOC   (𝒄𝒐𝒎𝒑𝒏) 

             Exhaust gases 

NTEE TOC 

(Mean to  

End of 

Exhaust) 𝒇𝒍𝒚𝒘𝒉𝒆𝒆𝒍 → 𝑴𝒂𝒔𝒔 → 

                                                                                                              𝒊𝒏𝒆𝒓𝒕𝒊𝒂(𝒔𝒕𝒐𝒓𝒆𝒅 𝒆𝒏𝒆𝒓𝒈𝒚 

  BDC 
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→ Due to the piston movement during the exhaust stroke (at the very near of 

exhaust) The exhaust value is closed then due to the compression of exhaust 

gas, the pressure inside the cylinder will increased 

 

     

                                                     𝜼𝑰𝑰 =
𝑨

𝑻
=

𝑽𝒂

𝑽𝒔
= 𝜼𝑽𝒐𝒍. 

                                            𝑽𝒔 =
⋏

𝟒
𝑶𝟐𝑳 

                                            𝑷𝟏𝑽𝒂 = 𝒎𝒂𝑹𝑻𝟏       

                               

→ Hence at the beginning of the section stroke as the inlet value is open but 

still No entry of the fresh air AFM into the cylinder ( From inside the cylinder 

is above ATM)   [𝑃𝑚 > 𝑃𝑎𝑡𝑚] @ [𝑇𝐷𝐶 𝑡𝑜 𝑎] 

→ Due to the expansion of compression exhaust gas its pressure lowers down 

and reaches to Patm. 

[Then after fresh AFM start entering] 
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Volumetric efficiency: - (Explained Above) 

It is the ratio of actual section volume of air that actually entering into the cylinder 

during section strike to the theoretical section volume 

  𝜂𝐼𝐼 =
𝐴

𝑇
=

𝑉𝑎

𝑉𝑠
=  𝜂𝑣𝑜𝑙. 

 

NOTE: - {exhaust stroke} “Scavenging” 

                                                         

                (95% +)𝑒𝑥𝑝𝑎𝑛𝑑𝑒𝑑 𝑔𝑎𝑠 

 

 

 

         𝐸𝑥ℎ𝑎𝑢𝑠𝑡 𝑆𝑡𝑟𝑜𝑘𝑒                     𝑃𝑎≫𝑃𝑎𝑡𝑚 

         𝑒𝑟𝑝𝑜𝑑𝑒𝑑 𝑔𝑎𝑠                 (𝑆%−)𝑒𝑥ℎ𝑎𝑢𝑠𝑡 𝑔𝑎𝑠𝑒𝑠        
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(2)    # “Diesel cycle” or Cost perm Heat addition cycle:- 

         𝑇20 = 619𝑘 (Spark plug) 

           𝜋𝑜 →
6
←  𝑡𝑜 12 

           𝜋𝑑 → 16 𝑡𝑜 
22
→ 

            𝑇20 = 1033𝑘 (> 𝑇𝑠𝑐𝑦19.) 

 
 

 

 

 

 𝐷𝑖𝑒𝑠𝑒𝑙  

 𝑒𝑛𝑔𝑖𝑛𝑒 

 

 𝑇𝑟𝑢𝑡ℎ 

 

 

 

 

 𝑊 ↑↑× 𝑇 ↓ 

                                                                                                          (𝑣𝑖𝑏𝑟𝑎𝑡𝑖𝑜𝑛 & 𝑛𝑜𝑖𝑠𝑒) 

 𝐿𝑂𝐴𝐷𝑐. 𝑐. ↑↑ 𝐿𝑢𝑥𝑢𝑟𝑦 ↑↑ 

                     𝑉𝐴𝑁 ↑↑ 

 

NOTE: 𝑰𝑬𝑺 (𝑻𝒔𝒆𝒍𝒇 𝒊𝒈𝒏. )𝒅𝒊𝒆𝒔𝒆𝒍 < (𝑻𝒔𝒆𝒍𝒇 𝒊𝒈𝒏. )𝒑𝒆𝒕𝒓𝒐𝒍 

0 

0 

0 

0 
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