
160 Unit I First and Second Laws

Example 4.9  Thermal efficiency of a Diesel engine

Develop an expression for the thermal efficiency of the air-standard diesel cycle as a function of
the compression ratio rc = V1/V2 and the expansion ratio re = V4 / V3. Assume the working fluid is an
ideal gas, and the volume effect of moles of gas generated is small relative to the effect of heating
from combustion.

Solution: This process is a little more complicated than the Otto cycle because of the heat addi-
tion at constant pressure. Since the volume is changing, the energy balance for the combustion
is:

QH + WS,comb = dU  ⇒ ∆U − WS,comb = ∆U + PH (V3 − V2) = ∆(U + PV) = ∆H 

⇒ QH = ∆H = CP(T3 − T2) (*ig) 

QC = CV (T1 − T4) (*ig) 

−WS,net/QH = (QH + QC)/QH = 1 + (*ig) 

(*ig) 
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Figure 4.18 Schematic of air-standard Diesel cycle.
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