THERMODYNAMICS RESIT EXAM 2016-17


1. QUESTION FIVE / Closed System: (10 marks)

A rigid container equipped with a stirring device contains 3 kg of motor oil. Determine the rate of heat transferred to the oil in Watts if the rate of specific internal energy increase is 2 W/kg and 1.5 W of power is applied to the stirring device.
	

Motor oil
m = 3 kg














2. QUESTION SIX  / Open system, steady-flow process:  (20 marks)

An adiabatic air compressor compresses 0.01 m3/s of air at 120 kPa and 20°C to 1000 kPa and 330°C. Determine:
a. The work required by the compressor in kJ/kg.
b. The power required to drive the air compressor in kW.

Compressor
P2=1000 kPa
T2=330°C
P1=120 kPa
T1=20°C

















Assumptions:
· Air can be considered as an ideal gas.
· Gas constant and constant specific heat values can be found in Table A-2.
· Kinetic and potential energy changes are negligible. 
· The device is adiabatic and thus heat transfer is negligible.


3. QUESTION SEVEN  / Open system, unsteady-flow process:  (20 marks)

An insulated rigid tank is initially evacuated. A valve is opened, and atmospheric air at 95 kPa and 17°C enters the tank until the pressure in the tank reaches 95 kPa, at which point the valve is closed. Determine the final temperature of the air in the tank. Assume constant specific heats.Inlet
AIR
Pi = 95 kPa
Ti = 17°C











Initial time		    Final time
Evacuated		   P2 = 95 kPa
	 		   T2 = ?









Assumptions:
· Air can be considered as an ideal gas.
· Constant specific heat values can be found in Table A-2. 
· Reminder: the change in internal energy or enthalpy for an ideal gas during a process from state a to state b are defined as:


· Kinetic and potential energy changes are negligible.
· There are no work interactions involved.
· The device is adiabatic and thus heat transfer is negligible.
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Table A-2: Ideal gas specific heats of various gases 
	GAS
	FORMULA
	GAS CONSTANT, R kJ/kg.K
	cp
kJ/kg.K
	cv
kJ/kg.K
	k

	Air
	
	0.2870
	1.005
	0.718
	1.400

	Argon
	Ar
	0.2081
	0.5203
	0.3122
	1.667

	Butane
	C4H10
	0.1433
	1.7164
	1.5734
	1.091

	Carbon dioxide
	CO2
	0.1889
	0.846
	0.657
	1.289

	Carbon monoxide
	CO
	0.2968
	1.040
	0.744
	1.400

	Ethane
	C2H6
	0.2765
	1.7662
	1.4897
	1.186

	Ethylene
	C2H4
	0.2964
	1.5482
	1.2518
	1.237

	Helium
	He
	2.0769
	5.1926
	3.1156
	1.667

	Hydrogen
	H2
	4.1240
	14.307
	10.183
	1.405

	Methane
	CH4
	0.5182
	2.2537
	1.7354
	1.299



