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APPLICATION OF FIRST LAW TO STEADY FLOW PROCESS

Steady Flow Energy Equation (S.F.E.E.)
• In many practical problems, the rate at which the fluid flows through a

machine or piece of apparatus is constant. This type of flow is called steady
flow.

Assumptions :
The following assumptions are made in the system analysis :
1. The mass flow through the system remains constant.
2. Fluid is uniform in composition.
3. The only interaction between the system and surroundings are work and

heat.
4. The state of fluid at any point remains constant with time.
5. In the analysis only potential, kinetic and flow energies are considered.
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• In a steady flow the rate of mass flow of fluid at any section is the
same as at any other section.

• Consider any section of cross-sectional area A, where the fluid
velocity is C, the rate of volume flow past the section is CA.

• Also, since mass flow is volume flow divided by specific volume,
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The above equation indicates that the area under both curves is same for an 
isothermal process.
Note. In all the above equations ‘v’ represents volume per unit mass as mass 
flow is considered unity.
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ENGINEERING APPLICATIONS OF STEADY FLOW ENERGY 
EQUATION (S.F.E.E.)
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4.12.1. Water Turbine
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4.12.1. Water Turbine

W is positive because work is done by the system 
(or work comes out of the boundary).
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4.12.2. Steam or Gas Turbine
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4.12.2. Steam or Gas Turbine

The sign of Q is negative because heat is rejected 
(or comes out of the boundary).

The sign of W is positive because work is done by the system 
(or work comes out of the boundary).
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4.12.3. Centrifugal Water Pump

Here Q = 0 and Δu = 0 as there is 
no change in temperature of 
water; v1 = v2 = v.
Applying the energy equation to 
the system

The sign of W is negative because work is done 
on the system (or work enters the boundary).
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4.12.4. Centrifugal Compressor

A centrifugal compressor 
compresses air and supplies the 

same at moderate pressure and in 
large quantity.

Uploaded By: ■■■■ ■■■■■■ STUDENTS-HUB.com



2/13/2023

13

ENGINEERING APPLICATIONS OF STEADY FLOW ENERGY 
EQUATION (S.F.E.E.)

25

4.12

4.12.4. Centrifugal Compressor

ENGINEERING APPLICATIONS OF STEADY FLOW ENERGY 
EQUATION (S.F.E.E.)

26

4.12

4.12.5. Reciprocating Compressor

Uploaded By: ■■■■ ■■■■■■ STUDENTS-HUB.com



2/13/2023

14

ENGINEERING APPLICATIONS OF STEADY FLOW ENERGY 
EQUATION (S.F.E.E.)

27

4.12

4.12.5. Reciprocating Compressor

• The reciprocating compressor draws in air from atmosphere and
supplies at a considerable higher pressure in small quantities
(compared with centrifugal compressor).

• The reciprocating compressor can be considered as steady flow system
provided the control volume includes the receiver which reduces the
fluctuations of flow considerably.

ENGINEERING APPLICATIONS OF STEADY FLOW ENERGY 
EQUATION (S.F.E.E.)

28

4.12

4.12.6. Boiler
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4.12.7. Condenser
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4.12.7. Condenser

The condenser is used to condense the steam in case of 
steam power plant and condense the refrigerant vapour
in the refrigeration system using water or air as cooling 
medium.
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4.12.7. Condenser
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4.12.8. Evaporator

An evaporator is an equipment
used in refrigeration plant to
carry heat from the
refrigerator to maintain the
low temperature.
Here the refrigerant liquid is
passed through the evaporator
and it comes out as vapour
absorbing its latent heat from
the surroundings of the
evaporator.
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4.12.8. Evaporator

Q is taken as + ve because heat flows from the 
surroundings to the system as the temperature in the 

system is lower than the surroundings.
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4.12.9. Steam Nozzle
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4.12.9. Steam Nozzle
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