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Part 1: Building a Foundation

What is the primary driving force for heat transfer?

Hint: Consider the factors that cause heat to move from one place to another.

(O A) Pressure difference

O B) Temperature difference v’
O C) Density difference

O D) Volume difference

| The primary driving force for heat transfer is the temperature difference.

Which of the following are modes of heat transfer?

Hint: Think about the different ways heat can be transferred.

(J A) Conduction v
(0 B) Convection v
(J C) Radiation v
(1) D) Diffusion

| The modes of heat transfer include conduction, convection, and radiation.

Define thermal conductivity and explain its significance in heat transfer.

Hint: Consider how materials conduct heat and why this is important.
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Thermal conductivity is a measure of a material's ability to conduct heat, which is significant for
determining how quickly heat can be transferred through a substance.

List the key factors that affect conduction and convection heat transfer.
Hint: Think about the properties of materials and the conditions of the environment.

1. What affects conduction?

| Material type, temperature difference, surface area.

2. What affects convection?

| Fluid velocity, temperature difference, and fluid properties.

| Key factors include temperature difference, material properties, surface area, and fluid velocity.

In which mode of heat transfer does the movement of fluid play a crucial role?

Hint: Consider how heat is transferred in fluids.

(O A) Conduction

O B) Convection v

(O C) Radiation

(O D) Conduction and Radiation

| The movement of fluid plays a crucial role in convection.
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Part 2: Comprehension and Application

Which statements are true about radiative heat transfer?

Hint: Think about the nature of radiation and its properties.

(] A) It requires a medium to transfer heat.

(O B) It can occur in a vacuum. v/

(J ©) It involves electromagnetic waves. v’

(J D) It is influenced by the surface temperature of the emitting body. v’

Radiative heat transfer can occur in a vacuum, involves electromagnetic waves, and is influenced by the
surface temperature of the emitting body.

Explain how natural convection differs from forced convection.

Hint: Consider the role of external forces in fluid movement.

VZ

Natural convection occurs due to buoyancy forces from temperature differences, while forced
convection involves external forces like fans or pumps to move the fluid.

If a metal rod is heated at one end, which property of the material will most significantly affect the
rate of heat transfer to the other end?

Hint: Think about how different material properties influence heat flow.

O A) Density

O B) Thermal conductivity v/
(O C) Specific heat capacity

O D) Electrical conductivity

| The thermal conductivity of the material will most significantly affect the rate of heat transfer.

Which of the following scenarios involve forced convection?
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Hint: Consider situations where fluid movement is induced by external forces.

(J A) Boiling water in a pot v’

(J B) Air conditioning cooling a room v’
('] C) A hot air balloon rising

(U] D) Wind blowing over a lake

| Forced convection occurs in scenarios like air conditioning and boiling water in a pot.

Describe a real-world example where radiation is the primary mode of heat transfer and explain the
factors that influence it.

Hint: Think about everyday situations where you feel heat without direct contact.

/7

An example is the heat from the sun reaching the Earth, influenced by distance, surface area, and
emissivity.

Part 3: Analysis, Evaluation, and Creation

Which factor would increase the rate of heat transfer in a convection process?

Hint: Consider how changes in conditions can affect heat transfer rates.

(O A) Decreasing the fluid velocity

O B) Increasing the surface area v’

(O C) Reducing the temperature difference

(O D) Using a fluid with lower thermal conductivity

| Increasing the surface area would increase the rate of heat transfer in a convection process.

Analyzing a composite wall, which factors would you consider to calculate the overall thermal
resistance?

Hint: Think about the properties of the materials and their arrangement.
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(J A) Thickness of each layer v’

(J B) Thermal conductivity of each material v’
(1] C) Surface area of the wall

(J) D) Temperature difference across the wall v’

Factors include the thickness of each layer, thermal conductivity of each material, and temperature
difference across the wall.

Analyze how the thermal resistance concept is analogous to electrical resistance in circuits.

Hint: Consider how both concepts relate to the flow of energy.

/

Thermal resistance limits the flow of heat, similar to how electrical resistance limits the flow of
electric current.

Which scenario would most likely result in the highest heat loss due to radiation?

Hint: Think about the properties of surfaces and their temperatures.

O A) A black surface at high temperature v’

(O B) A white surface at low temperature

(O C) A shiny metallic surface at moderate temperature
(O D) A rough surface at ambient temperature

| Ablack surface at high temperature would most likely result in the highest heat loss due to radiation.

Evaluate the effectiveness of different materials for insulation. Which properties should be
prioritized?

Hint: Consider what makes a material a good insulator.
(J A) Low thermal conductivity v’

(] B) High density

(] C) High specific heat capacity

(J D) Low emissivity v/
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| Properties to prioritize include low thermal conductivity and low emissivity.

Design an experiment to measure the thermal conductivity of a given material. Describe the setup,
procedure, and how you would ensure accurate results.

Hint: Think about the equipment and methods needed for measurement.

An experiment could involve a heat source, a sample material, and temperature sensors to
measure heat flow and calculate thermal conductivity.
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