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Derivation
Otto Cycle
To calculate the cycle efficiency, use the definition:
P N
e=1-— & 3—4: Adiabatic
Qn 2-53: W =0, Q=0, P,V = PV}
temp increpses Also TV ' =T,v) "
Q. occurs during 4— 1, which is const volume: Q is added|to gas
Qc = nCyAT = nCy (T, — T1) L L}
Qy, occurs during 2—3, which is also const volume: . 451 W =0
1-2: Adiabatic temp decreases
Qn = nCyAT =nCy(T; —T,) Q=0,PV) =P,V Q is removed from gas
Also T, V't =T, 7!
e_l_nCV(T4—T1)_1_T4—T1 7 \/
nCy(Ts — Ty) I3 -T,

Multiply numerator and denominator by 1/T;, and the first term in denominator by T, /Ty:
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Then note that from the T-V adiabatic equation for 1—2, % = (?) = r¥~1 where 7 is the
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“compression ratio,” which is the max volume divided by the min volume (e.g. r = V; /V,). Also from
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So the equation becomes:
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