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25 pts. Answer the following by circling the correct answer or providing a simple calculation .

AREN 2110 - FALL, 2006
THERMODYNAMICS
Midterm Examination ] Page 1

1) (5) Sensible and Latent energy are incorporated in the intensive property (circle correct answer):

(a) enthalpy (d) density
@temal energy (e) specific heat
(d) enthalpy and internal energy (f) enthalpy and specific heat

2) (5) The amount of energy absorbed or released during a phase change process where steam becomes
liquid water can be estimated from:

(a) Specific Heat of Fusion (d) Latent Heat of Fusion
(b) Specific Heat of Sublimation (e) Latent Heat of Sublimation
(c) Specific Heat of Vaporization @atent Heat of Vaporization
3) (5) The phase change process listed above, is always an process in a closed

isobaric process.

@sothermal (d) isochoric

(b) adiabatic (e) isometric

(c) isolatent (f) isotropic

4) (5) If a closed system contains a pure substance with 0 < quality (X) < 1, by definition it is:

(a) above its critical point (d) isothermal
wo phase: liquid + vapor (e) two phase: solid + liquid
(c) three phase: liquid + solid + vapor (f) none of the choices listed

5) (5) Ifit takes 5000 J of energy input to raise the temperature of 1kg of a ideal liquid (isolated in a
closed system) from 20 C to 30 C, estimate the specific heat of this substance:

AU - ST o O.5AT
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Please refer to the following diagram describing a pure substance, and answer the associated questions:

P

Pia R

<

.
-

1) (3) Draw a star (*) in the region where you would likely expect ideal gas behavior
2) (3) Putan X on the critical point
3) (4) Draw the letters S + L in the region where a solid and liquid phase exist in equilibrium

4) (5) Draw a line, beginning a point labeled (A), and ending with a point labeled (B), that
would correspond to the path of the complete condensation of a saturated vapor

5) (5) Label any point with a (C) that would correspond to a closed system with a 100% quality
6) (5) Pick any point which corresponds to the onset of liquid boiling; label that point (D).

Show, with an arrow eminating from point D, the direction the system would take if
pressure increased, but temperature were held constant.
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A rigid container initially holds water at 1.2 MPa and 250 C. The container and its contents are
allowed to cool to 120 C. a) (5) Show this process on a T-v diagram and determine the following:
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b) (5) the final pressure ¢) (5) the system quality d) (10) the final specific enthalpy
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Goodyear designs steel belted tires for trucks, which initially contain 0.5 m® of compressed air at 200
kPa. When the trucks are loaded, the tires compress and their effective volumes drop to 0.3 m®.

Answer the following questions, and draw the corresponding points and paths on a p-v diagram.
Show your work, calculations and assumptions on the following blank page.
Label all the paths where WORK is done on or by the system with a capital W (4 pts)

PATH
1 - 2 Assuming the temperature inside the tire is the same as outside air (30 C), estimate the
pressure increase inside the tire under load (7 pts).

2 > 3 Assume the loaded truck moves on hot pavement and the temperature increases from 30C to
46 C; estimate the pressure increase assuming the effective volume of 0.3 m’ is completely
constrained by the steel belts (10 pts).

3 > 4 Assume the hot tires are then unloaded at 46 C, and the effective volume rebounds to the
original 0.5 m® (4 pts)
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