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Power plant laboratory

The laboratory of power plant is one of the oldest laboratories in the
Mechanical Engineering Department. It contributes, like all the scientific
laboratories in the department, to enable the students of the fourth stage of
the general mechanical engineering branch as well as the students of the
third stage of the power plants engineering branch, to recognize practically
the power plant parts, for example; boiler, turbine, ejector and nozzle.
Moreover, to describe boiler mountings and accessories like economizer, air
preheater and super heater, in addition the application of water treatment
systems.



THE FORTH STAGE
EXPERIMENT No. 1

FEED WATER TREATMENT
Objective

To identify the types of impurities, present in the feed water and their methods of
treatment, because of their direct impact on the process of heat transfer in the
steam boiler and thus on the efficiency of the plant as a whole.

Scales Corrosion

Foaming Embrittlement



EXPERIMENT No. 2
STEAM NOZZLE

To study the characteristics of flow of steam through nozzles of various forms.
Theory

A nozzle is a device by which a substance is accelerated to a high velocity by means
of drop in pressure of the substance. Where the nozzle plays an important role in
practical applications because it is important to convert the thermal energy of the
steam into a kinetic energy during the passage of steam through the trumpet This
kinetic energy is used to rotate the blades of the steam turbine and thus complete
the mechanical work.

The nozzles are divided into two types as shown in figure 1

1. Convergent nozzle
2. Convergent-divergent nozzle

Objective of experiment

1. Measure the distribution of static pressure at the length of a convergent-
divergent nozzle at a different values of the back pressure (Py) with a fixed steam
inlet pressure to the nozzle (Pi).
2. Calculate velocity values along the nozzle at the same pressure values.
3. Comparison of theoretical and actual static pressure values at the throat.
4. Calculate the mass flow rate m during the nozzle theoretically and compare it
with the actual

value.



—_————

Temo T,

oo
&
=
o
£

———— ———— ——

Corverging Section  Diverging Section

Back jpressLuie o,

-

—_————————

1
1

1

4
—F \Thmat———» | Exit ———

1 1
1
1

—————

Amblient Tank

Moz zle Jet



EXPERIMENT No. 3
STEAM EJECTOR

Ejectors are employed in the industry in numerous, unique and even
sometimes bizarre ways. They can be used singly or in stages to create a wide range
of vacuum conditions, or they can be operated as transfer and mixing pumps. The
ejectors have the following advantages over other kinds of pumps.

e Rugged and simple construction

e Capability of handling enormous volume of gases in relatively small size of
equipment

e Less maintenance requirements

e Simple operation

Objective

1. Calculate the heat gain from the feed water

2. Calculate the work done through the suction of water
3. Calculate the efficiency of heating

4. Calculate the efficiency of pumping

Discharge

Pressure

Suction




EXPERIMENT No. 4
STEAM TURBINE PERFORMANCE

Steam Turbine:

is a device that extracts thermal energy from pressurized steam and uses it to
do mechanical work on a rotating output shaft. Its modern manifestation was
invented in 1884.

Types of steam turbine
1. Impulse turbine
2. Reaction turbine

Apparatus of experiment

It is an Impulse steam turbine; Tow Row Velocity Compound.

Objective:
Identify parts of the steam turbine at different operating conditions through:

1. Calculate the isentropic turbine efficiency

2. Calculate the thermal turbine efficiency

3. Calculate the mechanical efficiency

4. Calculate the amount of steam consumption (S.S.C)
5. Calculate the brake efficiency
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