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Objectives
The objectives of this lab are:
1) To study the relationship between the pressure and the temperature steam in
equilibrium with water.
2) To understand the concept of relationship of pressure and temperature steam
inequilibrium with water.
3) To plotted the curve of saturation pressure of the steam.
4) To record the temperature and the pressure of the saturated steam.
5) To list the applications of the saturation steam in equilibrium with water
Abstract
This experiment was carried out to determine the relationship between the
pressure andthe temperature of saturated steam in equilibrium. Besides that,
this experiment was also done todemonstrate the vapour pressure curve. The
marcet boiler was used for this experiment. When the pressure increases, the
pressure also increases. Therefore, the relationship of pressure and temperature
is directly proportional. The derived formulae and the data were used to
calculate the slope. The dT/Dp measured was compared with the data in the
steam table. Theoretically, the values measured should be almost the same with
predicted values. However, at a certain points,the values are not the same. This
may because of the errors made in the experiment
Introduction
&Oslash; The Marcet Boiler is the unit of demonstration of the basic principle in thermodynamics
studies which is the boiling phenomenon. Initially, the discovering of this phenomenon
is founded by Rudolf Clausius, a German physicist that was a thermodynamics power
icon.
&Oslash; Marcet boiler is also a device that is used for the understandingof the basic properties of
the saturated steam of superheated steam. It consists of cylinders surrounded with
isolated substance in its electrically heated boiler which is used to heat up water and to
measure both the temperature and the pressure. Marcet boiler also contains thermometer,
barometer and safety valve. The saturation curves can be determined at the pressure
within 10 bars.
&Oslash; Thermodynamics deals with the interchange of energies such as heat and work between system
and the surroundings which occurs when the system undergoes a process (heating or cooling).
The loss or gain of energy in a system has a direct impact on its thermodynamic properties. Two
of the most important thermodynamic properties of fluids (being investigated in this experiment)
are pressure and temperature that both vary in response to changes in the energy of a system i.e.
when energy is lost or gained by the system.
&Oslash; An ideal gas can be characterized by three state variables :1)Absolute Pressure (P)
2)Volume (V)
3)Absolute Temperature (T)
The relationship between them can be deduced from kinetic theory and is called ideal gas law
given as ;
PV  nRT
&Oslash; If a gas behaves exactly as the ideal gas laws would predict it to behave in terms of the volume,
pressure, moles and temperature, then the gas is said to be an ideal gas. On the other hand, the gas
deviates from Ideal Gas behavior, then the gas is said to be acting like a “real gas”
The ideal gas law was originally determined empirically and is simply :
hf + hg = hgfžhf
where, vg&gt;&gt;vf and
vf = specific volume of saturated liquid
vg = specific volume of saturated vapor
hf = enthalpy of saturated liquid
hg = enthalpy of saturated vapor
hfg = latent heat of vaporization
Marcet boiler units are usually used in classroom demonstrations and lab experiments to understand
the relationship between the changes of temperature and pressure and their effects on the boiling
point of water (equilibrium state). However industry applications vary widely as such an
arrangement can be used in power plants, different cooking utilities, gasifies as well as utilizing the
marcet boiler as a water boiler.
Marcet Boiler(model:HE169)
Equipments
1.Pressure
Transducer
2. Pressure
Indicator
3. Temperature
Controller
4. Control Panel
5.Bench
6. Bourden Tube
Pressure Guage
10. water Inlet port
and valve
9. Heater
8. Pressure relief
valve
7. Temperature
Sensor
Procedure
1-Fill up water half the height of the boiler
2-Ensure the valve is opened
3-Connect the boiler to the electrical switch
4-The boiler is heated up to 100&deg;c and the steam will come out of the open valve
5-Close the valve after 1 minutes to ensure that the air in the boiler is out and continues heating
6-When the pressure start rising , start the stop watch
7-Record all the temperature readings at different pressure with time
8-Pressure must not exceed 14 bar.
Calculations
Table of Readings:
Sr. no.
Temperature
(K)
Pressure
(kpa)
1
373
131.3
2
378
151.3
3
383
181.3
4
388
211.3
5
393
251.3
Graph between P and T
Pressure(kpa)
260.3
235.3
205.3
180.3
155.3
130.3
3 7 0
3 7 5
3 8 0
3 8 5
Temperature(K)
3 9 0
3 9 5
Conclusion
In this experiment, by observing the table and theory we can say that
the temperature and pressure are directly proportional to each other.
Irrespective to some negligible faults, this experiment can be consider
successful, to improve the result of the experiment, it should be carried
out at room temperature switching off all the air-conditions, and also by
repeating the experiment and taking the average value. If some
insulation were kept on theMarcet boiler to reduce heat loss, the
experiment could be more accurate.
Uses of Boiler
Some of the functions of boiler include:
1) Generation of steam to drive turbines to generate electricity.
2) Generation of steam used in air conditioning system.
3) It’s used for boiling water.
4) For driving steam engines
5) To generate steam to run ships using super-heated steam.
6) For warming the ship during cold weather
7) For creating portable heat/hot water for buildings
8)Generation of steam for process application e.g textile company
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