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ME204: Unit 1 Quiz

1. Which of the following is not a mode of heat transfer?
A. Radiation
B. Forced convection
C. Conduction
D. Laminar

2. What is the law that governs heat conduction?
A. Fourier’s law
B. First law of thermodynamics
C. Second law of thermodynamics
D. Newton’s second law

3. The thermal conductivity of a brick is 0.5 W/(m∙K).  The thickness of the brick is 5 cm.
What is the heat flux q through the brick if a temperature difference of 100°K is applied
across it?
A. 1 W/m2

B. 0.1 kW/m2

C. 100 kW/m2

D. 1 kW/m2

4. What is the range of wavelength of thermal radiation?
A. 0.1-1000 µm
B. 1-100 m
C. 1 cm – 1 m
D. 1-10 nm

5. The heat flux from an oven is 4000 W/m2.  The surface of the oven is 100°C, and it is
cooled by air at 60°C.  What is the heat transfer coefficient?
A. 1 W/m2 K
B. 0.1 kW/m2 K
C. 100 W/m2K
D. 1 kW/m2 K
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6. A glass window is 5 mm thick and the thermal conductivity of glass is 1.5 W/m.K. The
inner surface of a glass window is 20°C and the outer surface is 10°C. The dimension of
the window is 1m x 2 m. Calculate the rate of heat loss through the window.

7. Estimate the total rate of heat loss due to convection and radiation from a steam pipe.
The temperature of the surface of the pipe is 150°C. The pipe is 50 m long. The
diameter of the pipe is 10 cm. The temperature of the surrounding is 25°C. The surface
emissivity of the pipe is 0.8. The coefficient of heat convection from the pipe is h = 10
W/m2 K.

8. The convective heat transfer coefficient between a fluid and a surface is 704.4 Btu/h-
ft2-oF. What is the heat transfer coefficient in SI Unit?

9. Calculate the change in temperature of water flowing through a pipe at the rate of 2.5
kg/s. The inner surface of the pipe is maintained at 90°C. The fluid enters the pipe at
50°C. The heat capacity of water at 50°C is 4.2 kJ/kg-K. The heat transfer coefficient
between the water and the pipe inner surface is 4000 W/m2K. The pipe is 1 m long and
the inner diameter is 10 cm.


