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"Method of Preparation of Thermodynamic Laboratory Experiments" 

 

 

First: Write on the cover or on the first sheet the following information : 

❖ Ministry of Higher Education and Scientific Research 

❖ University of Warith AL_anbiyaa 

❖ College of Engineering 

❖ Department of Air Conditioning and Refrigeration Technologies 

❖ Thermodynamic laboratory 

❖  (Student name): 

❖  Stage: 

 

Second: Name of Experience: - ( )  

❖ Test number: - ( ) 

❖ Date of trial: - ( ) 

 

 

Third: The purpose of the experiment: - (clarifies and summarizes the reason 

for conducting this experiment). 

 

Fourth: The theory of experience: - (clarifying and presenting the basics of 

the subject dealt with experiment with the mentioned equations that will be 

used)



Fifth: Materials, tools and devices used. 

 

Sixth: The method of conducting the experiment and clarify what will be 

applied when conducting the experiment in the laboratory). 

 

Seventh: Results and calculations: (Clarify the method or method of 

calculations that will be used based on the equations mentioned in paragraph III 

to reach the results. 

 

Eighth: Discussion (in which the results obtained from paragraph which are 

discussed) 

 

Ninth: The sources (mention at least two sources) from which the information 

was based on the experiment. 

 

General Notes: 

1. The Data Sheet shall be accompanied by the data or numbers recorded in the 

experiments, on which the student will rely on the calculations and the results, 

and must be signed by Lecturer or the Technician whose experience is 

mentioned by the date. 

2. The "Data Sheet" document is evidence of the student's presence in the 

laboratory and conducting the experiment. 

3. The report that does not contain a "Data Sheet" is neglected and the score of 

that experiment is zero. 

4 - Prefer to wear (Working waistcoat) when conducting the experiment 

and assess the student at the end of each semester. 



First Experiment 

 

Experiment Name: Boyle's Law 

 

The purpose of the experiment: to achieve the Law of Boil gas 

 

Devices used: 

Device-1 

The device used consists of a sealed glass tube from one end of the cut- off 

diameter (1 Cm) connected by a rubber tube with a fixed glass tube open from 

the ends with the same diameter. When mercury or any other solution known as 

density is poured, a certain amount of air will be confined to the end of as 

shown in figure (1). 

 

 

 

 

 

 

 

 

 

 

 

Figure (1) A diagram of the device used in the experiment 



Theory of Experience 

 

The Boyle Ideal Gas states: 

 

"At low pressures the pressure of a particular mass of gas is proportional to the 

size when the temperature is established" 

                             𝑃 ∝
1

𝑉
 

 

(PV )T   = C 

 

(PV1) = (PV 2) = PV =  C 

 

The relationship between the pressure and volume on the P-v chart is an 

over line curve and the Isotherm line is confirmed. 

 

 

 

 

 

 

 

 

 

 



Experiment Steps: 

1. Record the pressure gauge and temperature gauge inside the laboratory. 

2. Make sure that the mercury level in the two tubes is equal 

3. Lower the AB tube so that you have above the mercury level in the two 

tubes and record the readings. 

4. Repeat step 3 above by moving the AB tube down or up to get different 

readings. 

5. Take six readings between maximum range of air volume and 

maximum pressure range. 

6. Re-register the pressure gauge readings and the temperature gauge 

inside the laboratory. 

 

Device-2 

Materials used: A Boyle’s Law Apparatus, Air 

Pump, Hand Vacuum Pump. 

 

 

Method: 

1) Set up apparatus as shown in the diagram. 

2) Connect air  pump to the inlet of  the

 oil reservoir. 

3) Open air tap and pump in air until pressure 

gauge reads its max value. 

4) Quickly close tap. 



5) Leave for a minute or two, after changing the pressure of the trapped 

air wait a minute or two before reading the pressure or volume, to 

allow the air to reach room temperature. This is necessary because 

when the air is compressed or expanded there may be slight changes in 

temperature. 

6) Then measure the gas pressure by reading it off the Bourdon gauge. 

Record these volumes. 

7) Read the volume of gas off the scale next to the glass tube. 

8) Gently open then quickly close tap to release some air. 

9) Leave for a minute or two, then measure the gas pressure by reading it 

off the Bourdon gauge. 

10) Record these values. 

11) Repeat steps 7-9 at least six times until the pressure of the gas is 

back to atmospheric pressure 

12) Plot a graph of pressure (p) against the inverse of volume (1/V) 

 

 

Results: 

The graph is a straight line through the origin, verifying that the pressure 

(p) is proportional to (1/V), verifying Boyles Law. Also, all values of PV 

are the same. 

 

P α 1/V 

Thus , P = C (1/V), therefore PV= C 



 

 

No. Pressure (P)  

    (kPa) 

Volume (V)     

    (cm3) 

1/ Volume  

(cm-3) 

     C 

1     

2     

3     

4     

5     

6     

7     

 

 

 

 

Required: 

 

1. The Boyle Gas Act. 

2. Draw the relationship between V, P. 

3. What is the relationship between the slope of the graph above and the 

value of constant C in equation PV = C. 

4. Discuss the results of the experiment. 



 

Questions: 

1. What experimental factors are assumed to be constant in this experiment? 

2. What is the most significant source of error in this experiment? How can 

they be minimized? 

3. Did the pressure values increase or decrease during the challenge 

experiment? Explain. 

4. The volume of a certain mass of gas is 600cm3 at a pressure of 1 x 105 Pa. 

Find its volume if the pressure changes to 3.2 x 105 Pa, the temperature 

remaining constant. 

5. The height of mercury in a mercury barometer was 75cm on a certain day. 

Given that the density of mercury is 1.36 x 104 kgm-3 and  g = 9.8ms-2 

what was the atmospheric pressure on that day? 

 

 


