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www.mechdiploma.com Various Salient points in the cycle :



1-2 isentropic Compression 2-3 : Constant Volume Heat Addition 3-4 : Isentropic Expansion 4-1 : Constant volume heat rejection



Point 1:



Point 2:



P1= Given V2 = V1.r T1= Given P2= P1. rγ V1= {can be found T2= T1. rγ−1 with pv=mRT)



Point 3 :



Point 4:



V3= V2 P2 P3 T2 = T3



V4=V1 P3=P4. rγ Qa = m.C v .(T 3 − T 2) T3= T4. rγ−1 Qr = m.C v .(T 4 − T 1)



Where : V1= Intake volume = Swept volume + Clearance volume =Vs+Vc Swept Volume = π4 .D2 .L ....m 3 V2= Clearance volume Compression Ratio : c r = VV 21 = V s+V Vc Efficiency of Otto cycle ; 1 Efficiency η = 1 − rγ−1 Efficiency =



W orkdone Heat Supplied



Mean Effective Pressure
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www.mechdiploma.com Mep=



W orkdone Swept volume



W orkdone V 1−V 2



=



B] Problems On Otto cycle  0



1) In an otto cycle the temperature at the beginning and end of compression are 43 c and 3230 c . Determine air standard efficiency of the cycle. Take γ = 1.4   {Ans =  η air = 46% }  2) Efficiency of otto cycle is 50% and r = 1.4 find compression ratio. 



{Ans = 



r = 5.65 }  3) In an otto cycle, air at 1 bar and 290 k is compressed isentropically up to 40 bar  .  calculate: 1) comp. ratio  2) Air std. eff.   3) Temp at the end of comp.  {Ans= r = 13.94, T 2 = 831.96K, η air = 65% }  0



4) Air at 1 bar and 70 c is compressed to 7bar in and otto cycle 460 KJ of heat is  added at   constant volume. Find   1) Compression ratio  2) Temp. at the end of compression   3) Temp. at the end of heat addition.   {Ans= r = 4.014, T 2 = 598.03K, η air = 42% }  5) An Otto cycle has efficiency 48%. If the initial temperature at the begin of  compression is  



0



120 c calculate temperature at the end of compression.   



{Ans= r = 5.128, T 2 = 755.73K }  6) If compression ratio of an otto cycle engine is increased from 5 to 6 what is  percentage increase in efficiency.    {Ans= % Increase = 7.84%}  7) In an otto cycle the temperature at the beginning of compression is 1250 c and at  the end of   compression is 5000 c . Calculate   a) Compression ratio  b) Efficiency  c) Work done if QA=210 KJ/kg 



{Ans= 



r = 5.24, η air = 48%, T 3 = 1070.29K }  8) Petrol engine working an otto cycle has compression ratio 8 It consumes 1kg of air  per minute if maximum and minimum temperature during the cycle is 2000k and  300K. Find power developed [ work /sec] γ = 1.4 and cv = 0.71 kj/kg k ]  Developed By : Shaikh sir’s Reliance Academy, Near Malabar Hotel, Station road, Kolhapur
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www.mechdiploma.com {Ans= η air = 0.564, T 2 = 689.219K, work done = 8.749 KJ/ sec }   0



9) A certain quantity of air pressure of 1 bar and temperature 70 c is compressed  reversibly and adiabatically until the pressure is 7 bar in an otto cycle engine. 460  KJ of heat per kg of air is now added at constant volume determine.   1) Compression ratio of the engine   2) Temperature at the end of compression.  3) Temperature at end of head addition. Take air C P = 1 KJ / kg k., and =  0.707 KJ/ kg k  {Ans= r = 3.975, T 2 = 603.979K, T 2 = 125.606K }  10) Petrol engine working on otto cycle has compression ratio 7.5. It consumes 0.8 kg  0



of air per min. If maximum and minimum temp. in the cycle are 1200 c and Determine the Power developed by the engine..  cv = 0.71 KJ/Kg k.   



0



25 c . 



{Ans= η air = 0.55, T 2 = 667.176K, QA = 7.577KJ/Kg, work done = 4.16735KJ/Kg } 



B] Problems On Finding mean Effective pressure  1) In an otto cycle air at 1 bar and 290k is compressed until pressure becomes 15  bar the heat is added at constant volume until the pressure rises to 40 bar calculate  η air and mean effective pressure,  



Cv = 0.717 KJ/Kg k, R = 0.287 KJ/kgk 



{Ans= η air = 53.85%, QA = 751.02882KJ/Kg, work done = 404.290 KJ/Kg, M EP = 567.823 KN /m2 }    2) Compression ratio of otto cycle is 8 at the beginning of compression air is at 1 bar  300k. The heat added is 1900 KJ/Kg. Calculate air std efficiency and mean effective  pressure.      {Ans=  η air = 56.42%, work done = 1072.93KJ/kg, M EP = 1422.98KN /m3 }    3) A four cylinder petrol engine has swept volume 2 × 10−3 m3 , clearance volume  60 × 10−6 m3 . If the pressure and temp. at the beginning of compression 1.02 and  240 c and the maximum cycle temp. 14000 c . Calculate.  1) η air    2) MPE  3) Cp 



 



(Ans= 



η air = 59.1%, M EP = 5.3 × 105 N /m3 , C p = 1.005KJ/k }
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