
潤 島

υЛルeβ″ofハルQadたS棘力  /‐ 1 ＼  91ギ f ttOnダ

Subjecf: Engineering thermodynamics
Co〃ege ofFngheering    にぜ圏習ぢ澪1  農:LtterttДゎmeIMa」ihod

Mechanical Engineering Departmenf Y.,7*4 -*/ Time: 2 HoursMecnantca, trng,nee,ng ueparurer,, 
\&y' 

,;:;, ,i"rr{ir'
First course Examin ation 201 5-201 6

Note: Attemot sll suestions

Qr: (25 marks)
A ski lift has a one-way length of (1 km) and a vertical rise of (200 m). The chairs are spaced (20 m)
apart, and each chair can seat three people. The lift is operating at a steady speed of (10 km/h).
Neglecting friction and air drag and assuming that the average mass of each loaded chair is (250 kg).
Determine the power required to operate this ski lift. Also estimate the power required to accelerate

this ski lift in (5 second) to its operating speed when it is first turned on.

Qz: (25 marks)
A (0.03 kg) of air behaves like an ideal gas is contained in a vertical frictionless piston cylinder device.
The piston has a mass of (87 kg), and a diameter of (15 cm) and height of (60 cm). A compressed
spring above the piston exerts a force of (1600 N) on the piston. If the atmospheric pressure is (95kPa).
Determine the pressure, temperature and internal energy of air inside the cylinder. Take Cp=1.0052
kJ/kg.

Qs: (25 marks)
A vertical frictionless piston/cylinder contains initially (0.025 kg) water at (10 oC) and (150 kPa). The
cylinder is fitted stationary stops which limit travel of the piston is (0.1 m). The piston area is (0.05

m2) and is weighted so that it maintains constant pressure of (150 kPa) on the water until the piston
reaches stops. Heat is transferred to the steam until the temperature reaches (150"C).
Find:
(a) show the processes on the PV diagram.
(b) the temperature when the piston reaches first stop.
(c) the pressure when the steam reaches (150 "C).
(d) the total heat transferred.

Qr: (25 morks)
Two parts (A) and (B) are uninsulated wirh a rigid divider inside an insulated rigid container. The
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Note: Attemot sll questions

Ql: (25 marks,

part (A) initially contains (0.1 kg) of water at (200'C) and a pressure of (100 kPa). The part (B)
initially contains (0.2 kg) of water at temperature of (80"C) and a quality of (0.8). The parts are

allowed to exchange heat until (A) reaches a final temperature of (150 nC) and a final pressure of
(50 kPa) and (B) has reached a final temperature of (90 "C).
(a) Express the first law of thermodynamics for the total system in terms of A and B.
(b) Find the heat transfer to the part (A) in kJ.
(c) Find the final quality of the water in the part (B).
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