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FREE AND FORCED CONVECTION HEAT TRANSFER UNIT 

 

Objectives; 

1. Free convection in flat surfaces. 

2. Forced convection in flat surfaces. 

3. Dependence of transmission with the temperature. 

4. Dependence of the transmission with the exchanger geometry. 

5. Dependence of heat transmission with the speed of with the speed of fluid. 

 

 

 

 



 

 

 

RADIATION ERRORS IN TEMPERATURE MEASURMENTS 

UNIT 

 

Objectives;  

1. To demonstrate how temperature measurement can be effected by radiant heat 

transfer to a sensor from its surroundings and to show 

(a) The effect of temperature difference between the sensors and its surroundings. 

(b) The effect of air velocity. 

(c) The effect of sensor size. 

(d) The effect of sensors emissivity on the measurement errors. 

2. To demonstrate the methods for reducing the errors in the temperature measurement 

those are due to radiation from a source, which is visible to the measurement sensors. 

(a) Use of a radiation shield between the sensors and the source of radiation. 

(b) Design of a radiation resistance thermometer.  



 

 

 

COMBINED CONVECTION AND RADIATION UNIT 

 

Objectives:  

1. Determination of the combined (convection and radiation) heat transfer () from a 

horizontal cylinder in natural convection over the wide range of power input and 

corresponding surface temperature. 

2. Measuring the domination of the convection heat transfer coefficient at low surface 

temperature and the domination of radiation heat transfer coefficient at high surface 

temperature. 

3. Determination of the effect of forced convection on the heat transfer from the 

cylinder at the varying air velocities. 

4. Determination of the local heat transfer coefficient around the cylinder.   

 



 

 

 

THERMAL RADIATION UNIT 

 

Objectives: 

1. Inverse of the distance square law for the radiation.  

2. Stefan-Boltzmann’s law. 

3. Kirchhoff’s law. 

4. Inverse of the distance square law for the light. 

 

                                                                          

  

 

 

  



 

BOILING HEAT TRANSFER UNIT 

 

Objectives:  

1. Control  System: Calibration of the temperatures sensors 

2. Control  System: Calibration of the flow sensors 

3. Study of the hysteresis of the flow sensors 

4. Calibration of the Absolute Pressure sensor 

5. Visual Demonstration of the three boiling modalities 

6. Determination of the thermal flow and the superficial heat transfer coefficient 

7. Effect of the pressure on the critical thermal flow 

8. Film condensation 

9. Demonstration of the liquid dragging for the vapor 

10. Relationship between the pressure and the temperature 

11. Air Effect in one installation.   

 

 

 

 



 

 

TURBULENT FLOW HEAT EXCHANGER 

 

 

 

Objectives:  

1. Global energy balance in the exchanger and loss study. 

2. Determination of the exchanger effectiveness, NTU method. 

3. Heat transference study in crosscurrent flux and parallel conditions. 

4. Flow influence in the heat transference, Reynolds number calculation. 

  

 

 

 



 

THERMAL CONDUCTIVITY OF LIQUID AND GASES 

APPARATUS 

 

 

Objectives: 

1. Obtaining the curves of thermal conductivity of the air. 

2. Thermal conductivity in vacuum. 

3. Determination in the water thermal conductivity. 

4. Determination of a mineral oil thermal conductivity.  

 

 

 

 

 



 

UNSTEDY STATE HEAT TRANSFER UNIT 

 

Objectives: 

1. To observe unsteady state conduction of heat to the centre of a solid shape 

(qualitative only using a chart recorder, or manual recording, or optical data 

acquisition upgrade HC111) when a step change is applied to the temperature at the 

surface of the shape. 

2. To use analytical transit –temperature /heat flow chart s to determination the thermal 

conductivity of a solid cylinder from measurements taken on a similar cylinder but 

having a different thermal conductivity. 

3. To investigation of the effect of shape, size and material properties on unsteady heat 

flow, using analytical transit-temperature heat flow charts to analysis the result 

obtained from different shapes. 

4. Investigation of the lumped thermal capacities method of transit- temperature 

analysis.  

 

 



 

LAWS OF RADIANT HEAT TRANSFER UNIT 

 

Objectives: 

1. To show the intensity of radiation on a surface is inversely proportional to the square 

of the distance of the surface from the source of radiation ( to demonstrate the 

inverse square law for thermal radiation). 

2. To show that the intensity of radiation varies as the fourth power of the source 

temperature (To demonstrate the Stefan- Boltzmann law). 

3. To shows that the intensity of the radiation measured by the radiometer is directly 

related to the radiation emitted from a source by view factor between the radiometer 

and source. 

4. To determine the emissivity of radiating surface with different finishes, namely 

polished and gray (silver anodized) compared with matt black. 

5. To demonstrate that the exchange of the radiant energy from a surface another 

surface depended upon their interconnecting geometry, a function of the amount that 

each surface can see of the other. 

  



 

EXTENDED SURFACES HEAT TRANSFER UNIT 

 

 

 

 

 

 

 

. 

 

 

Objectives: 

1. Measuring the temperature distribution along extended surfaces and comparing the 

result with the theoretical analysis. 

2. Calculating the heat transfer from an extended surface resulting from the combined 

modes of free convection and radiation heat transfer and comparing the result with a 

theoretical analysis. 

3. Determining the constant of proportionality (the thermal conductivity k) of the rod 

material.  

 

 



 

RADIAL HEAT CONDUCTION UNIT 

 

Objectives: 

1. To measure the temperature distribution for steady state conduction of heat energy 

through the wall of a thick cylinder (Radial energy flow) and demonstrate the effect of 

change in heat flow. 

2. To understand the use of the Fourier Rate Equation in determining rate of heat flow 

for steady state conduction of heat energy through the wall of a thick cylinder  (Radial 

energy flow) and using the equation to determine the constant of proportionality ( the 

thermal conductivity k) of the basic material. 

3. To observe unsteady state conduction of heat and use this in observation of the time 

to reach stable conditions.       

 



 

LINEAR HEAT CONDUCTION UNIT 

 

 

Objectives: 

1. To measure the temperature distribution for steady state condition of heat energy 

through a uniform plane wall and demonstrate the effect of change in heat flow. 

2. To understand the use of the Fourier Rate Equation in determining rate of heat flow 

through solid material for one dimensional steady flow of heat. 

3. To measure the temperature distribution for steady state condition of energy through 

a composite plane wall and determine the Overall Heat Transfer Coefficient for the 

flow of heat through a combination of different materials in use. 

4. To determine the thermal conductivity k of a mental specimen.   


