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Chapter 8  Gas Power Cycles Home Work:
Chapter 8  Gas Power Cycles:   Otto&Diesel Cycle

Otto Cycle
1. 8-30C Are the processes which make up the Otto cycle analyzed as closed-system or steady-flow processes? Why?
2. 8-34C What is the difference between fuel-injected gasoline engines and diesel engines?
3. 8-35 An ideal Otto cycle has a compression ratio of 8. At the beginning of the compression process, air is at 25 kPa and 27°C, and 750 kJ/kg of heat is transferred to air during the constant-volume heat addition process. Assume constant specific heats at 900 K, determine (a) the pressure and temperature at the end of the heat addition process, (b) the net work output, (c) the thermal efficiency, and (d) the mean effective pressure for the cycle.
4. 8-37 The compression ratio of an air-standard Otto cycle is 9.5. Prior to the isentropic compression process, the air is at 100 kPa, 17°C, and 600 cm3. The temperature at the end of the isentropic expansion process is 800 K. Using specific heat values at room temperature, determine (a) the highest temperature and pressure in the cycle, (b) the amount of heat transferred, in kJ, (c) the thermal efficiency, and (d) the mean effective pressure.
Answers: (a) 1969 K, 6449 kPa; (b) 0.65 kJ; (c) 59.4 percent; (d) 719 kPa

Diesel Cycle
5. 7-39C How does a diesel engine differ from a gasoline engine?
6. 7-46 An ideal diesel engine has a compression ratio of 20 and uses air as the working fluid. The state of air at the beginning of the compression process is 95 kPa and 20°C. If the maximum temperature in the cycle is not to exceed 2200 K, determine (a) the thermal efficiency and (b) the mean effective pressure. Assume constant specific heats for air at room 'temperature. Answers: (a) 63.5 percent, (b) 933 kPa

7. 7-48 A four-cylinder 4.5-L diesel engine that operates on an ideal Diesel Cycle has a compression ratio of 17 and a cutoff ratio of 2.2. Air is at 27°C and 97 kPa at the beginning of the compression process. Using the air-standard assumptions with constant specific heat at room temperature, determine how much power the engine will deliver at 1800 rpm.
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