1st LAW OF THERMODYNAMICS
CLOSED SYSTEMS
EXERCISES

Exercise 1
During a non-flow process the work done on the system was 70 kJ and there was an increase in total energy in the system of 50 kJ. Determine the heat transfer and state the direction of transfer.

Exercise 2
During a non-flow process there is an increase of internal energy of 150 kJ and a heat transfer loss of 70 kJ. Determine the work done, and is the process an expansion or compression?

Exercise 3
A closed system undergoes a process in which there is no internal energy change. During this process, the system produces 2100 kN.m of work. Calculate the heat transfer for this process, in kJ.

Exercise 4
A substance is contained in a well-insulated rigid container that is equipped with a stirring device, as shown in following figure. Determine the change in the internal energy of this substance when 15 kJ of work is applied to the stirring device.





Note: Energy interaction that is not caused by a temperature difference is work. More specifically, work is the energy transfer associated with a force acting through a distance. A rising piston, a rotating shaft, and an electric wire crossing the system boundaries are all associated with work interactions.

Exercise 5
A rigid container equipped with a stirring device contains 1.5 kg of motor oil. Determine the rate of specific energy increase when heat is transferred to the oil at a rate of 1 W, and 1.5 W of power is applied to the stirring device.








Exercise 6
 (
AIR
)Air is contained in a variable-load piston device equipped with a paddle wheel. The paddle wheel is turned by an external electric motor until 50 kJ of work has been transferred to air. During this process, heat is transferred to maintain a constant air temperature (i.e. ∆U=0) while allowing the gas volume to triple. The air expansion applies a force of 861 kN on the piston which moves a distance of 20 cm. Calculate the required amount of heat transfer.
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