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Process 1-2: An isentropic compression of the air as the piston moves
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Exact Analysis of Isentropic Process for Ideal Air

Crank mechanism /=)

PrR2/Pr1 =P1/P2 VR2/WR1 =\V2 /W1 Pressure ratio = P2/ P1

motion Exact Analysis of Entropy Change in Ideal Gasses
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Air Standard Diesel Cycle Miscellaneous

The air-standard Diesel cycle is an ideal cycle that assumes heat addition Tds = du + pdv Tds = du + vdp
occurs during a constant-pressure process that starts with the piston at top X = MVAPOR / MTOTAL S = S + (X)SFG = SF(1 X) + SG
dead center. The cycle consists of four internally reversible processes in

. Expansion valve: Ah = 0 Condensor: QouT
series.
Process 1-2is the same as in the Otto cycle: an isentropic compression. Evaporator: QIN First law: EIN - EOUT = AESYSTEM
Heat is not transferred to the working fluid at constant volume as in the h=u+pv W = VI (electrical)

Otto cycle, however. In the Diesel cycle, heat is transferred to the

working fluid at constant pressure. Specific Heat

Process 2-3 also makes up the first part of the power stroke.

Isentropic Relationships for gasses with constant specific heat

Process 3-4is an isentropic expansion and is the remainder of the power - G)s T =) = )
stroke. Solld/llquldRela!innshlpsl . AT Al 1 T
) . Au=Mr=cAT, A»dn(;]) A ‘ } 2 (0 A
Process 4-1 As in the Otto cycle, the cycle is completed by a Meat Transfer Relatlonships 7, )
*  Conduction, Convection Radiation 5=5.67x10® Wm2.K*
constant-volume process in which heat is rejected from the air while the - O =WAITo-Til O = soNTd -1
piston is at bottom dead center. This process replaces the exhaust and
intake processes of the actual engine.
Air Standard Diesel Cycle Diagram and Schematic
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Flow Relationships

m "‘ T y W= 14

Boundary Work

W J,m . W= pli,-1}) (Constant Pressure)

" "’1 ,{[ (Polytropic Process) - pi |..‘l‘ (Polytropic Process, n=1)

Flow Work Ad- ., " ' )
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