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Cycle Analysis of the Combined Turbo Piston Engine
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Abstract: The combined turbo piston engine is comprised of a diesel and a gas turbine, of which the
three operating modes ( single diesel mode, single gas turbine mode and the combined diesel and gas tur-
bine mode) can be chosen according to the power need of the vehicle. The engine is assumed to have the
advantages of diesel and gas turbine to acquire high thermal efficiency and high power density at the same
time. The configuration of the combined engine is presented. The theoretical cyclic thermal efficiency and
specific work of the engine under the three modes are studied. The formula of thermal efficiency and work
weight ratio are deduced. According to the set parameters of the cycle, the thermal efficiency and work
weight ratio of the three modes are calculated. A diesel engine and a gas turbine with similar rated power
are chosen to make up the combined turbo piston engine. A simulation model of the combined engine is
built in GT-Power, and the performances of the engine under the rated condition are calculated. The re-
sults show that the combined turbo piston engine can acquire high thermal efficiency and high power den-
sity.
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Fig. 1 Single diesel mode
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single diesel mode
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single gas turbine mode
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Comparison of thermal efficiencies and specific

Tab. 1
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Tab.2  Parameters of basic engines at the rated power point
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Fig.7 Simulation model of turbo diesel combined engine
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Tab.3 Verification of diesel simulation model
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R 3000 83 552.8 248.96 2.13
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Tab.4  Verification of gas turbine simulation model
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R 83 3384 840 3.4 1.89/1.51 1160
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Tab.5 Simulated results of the combined mode under rated operating condition
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Tab.6 Simulated results of power and inlet/outlet pressure
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Tab.7 Comparison of power densities of combined turbo

piston engine and mass production diesel engine
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TE: % F S MMM hip: // www. cyeyj. com/product/product _1 _
6568. aspx; @4 FHEEIMALIY hup: / www. cycyj. com/product/product_
1_7563. aspx.
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