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Direction:
1.  All types of calculators are permitted.
2.  There are totally 5 problems, 13 pages, including tables and chart.  Solve them all.
3.  Two pages of self-written A4 paper are allowed.  No photocopy is allowed.
4.  Any types of dictionary are allowed.
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Problem

No.

Full score Your mark

1 20

2 15

3 15

4 20

5 15

Total 85
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216-231  Priciples of Thermodynamics
Final Test

Semester 2/2546

1. Answer the following questions as clear as possible.  (20 points)
(a) Explain how a turbojet engine work.  Draw illustration to assist your explanation.

(4 points)

(b) What is the main difference between a Gas Power Cycle and a Vapor Power
Cycle.  (2 points)
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(c) When a fan blows at you, you feel cold.  You feel even colder if the fan speed is
increased.  Why?  Explain in the term of heat transfer parameter.  (3 points)

(d) Why do we need to know temperature distribution in the boundary layer of a fluid
flow when we want to know the convective heat transfer coefficient?  (3 points)

(e) It was suggested by a government official that you need to cook an egg in a
boiling water for 15 minutes so that it is safe from Bird Flu disease.  Do you know
why?  (3 points)
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(f) What make Thermal Radiation different from Conduction/Convection? (2 points)

(g) What is a gray body?  How does it differ from a blackbody?  (3 points)
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2.  A refrigerator uses refrigerant-134a as the working fluid and operates on an ideal vapor-
compression refrigeration cycle between 200 and 40 psia.  The mass flow rate of the
refrigerant is 1.0 lbm/sec.  Show the cycle on T s−  diagram.  Determine  (15 points)

(a) the rate of heat removal from the refrigerated space,
(b) the power input to the compressor,
(c) the rate of heat rejection to the environment, and
(d) the coefficient of performance.
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3.  In a production facility, 4-cm-thick
large brass plates [ k =110 W/m.K,
ρ =8530 kg/m3, pc = 380 J/kg.K, and
α = 33.9x10-6 m2/sec] that are initially
at a uniform temperature of 30°C are
heated by passing them through an
oven maintained at 800°C for 15
minutes.  Assume h = 85 W/m2.K,
determine the surface temperature of
the plates when they come out of the
oven.  (15 points)

4 cm
Oven

Brass plate

800  Co
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4. A solar collector is a steel sheet painted black to absorb solar radiation so that its surface is
hot.  Suppose you have a 1.5 m x 3.0 m sheet of the solar collector and on a sunny day it is
heated so that its surface temperature is 130°C.  If air at temperature of 30 °C blows over
its surface at 5u∞ =  m/sec, which configuration can convect heat from its surface better?
(a) or (b)? Why?  Prove it.  (20 Points)

Properties of air at 350 K
995.0=ρ  kg/m3, 009.1=pc  kJ/(kg K), 7102.208 −×=µ  N sec/m2

030.0=k  W/(m K), 700.0=Pr

3 m

1.5 m 3 m

1.5 m

Air flow
Air flow

(a) (b)
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5. A floor in the rubber smoking room (1) is heated to the temperature of 100°C.  A row of
rubber sheets is hung on a bar and has approximate geometry of rectangular shape (2) as
shown.  Suppose the temperature of the rubber sheets is 50°C, calculate the rate of
radiative heat transfer from the floor to the rubber sheets.  Assume the following
properties.  (15 points)

2 m

6 m

2 m

1 m

1

2

Floor

Rubber sheets

7.01 =ε

2 0.5ε =
85.67 10σ −= ×  W/m2 K4
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Life Savers

 Table 1  Properties of saturated Refrigerant-134a (liquid-vapor).
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Table 2  Properties of superheated Refrigerant-134a.
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scratch paper
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