
Chapter 3
steam Generators

Part 3



The Stack

The stack has two major functions:

1. Assist the fans in overcoming the pressure losses

2. Help dispersing the gas effluent into the air

The stack design is greatly affected by the metallurgical 
conditions, such as the:

1. Altitude

2. Wind velocity

3. Stability conditions







In any one location Pa is a function of:

1. The altitude of the location as seen in table 3-1.

2. Weather conditions, which strongly affect the Ta . 

Ts average depends on:

1. Temperature variation of the gas a long the stack.

2. Heat losses through the stack walls.

3. Infiltration of cold outside air.

The exact value of Ts average  is obtained by integrating the stack 
local temperature as a function of height and dividing by H as 
given in the following equation:



To and TH are the stack inlet and exit temperatures, respectively in R 
or K.

Values of TH depend on:

1. To

2. Stack height H

3. Internal diameter D

4. Outside atmospheric conditions such as the wind temperature 
and velocity.

TH directly proportional to D and To and inversely proportional to H.

Stacks have also pressure drop due to the wall friction and the
kinetic energy of the gases leaving the stack. The result is a few
percent of driving force.



Dispersion

It is the second major function of the stack and it is defined as
the movement of the flue gases horizontally and vertically and
their dilution by the atmosphere.



The horizontal motion is a result of the existing wind.

The vertical motion is a result from the upward motion of high-
velocity warm stack exit gases to much higher elevations,
which results in a plume rise above the actual stack. This gives
the effective stack height definition, which is given in the
following equation.

The proper design of a stack depends on:

a) Local topography, such as valleys and mountains b) airflow
pattern



H can be calculated using different mathematical models based on the 
gasses momentum and the buoyancy forces due to densities difference 
between the stack gases and the atmospheric air. 



2. Brigges model

3. TVA model



One of the most sever hazard to dispersion is the atmospheric inversion that 
occurs when the temperature of the atmosphere increases with elevation, 
when there is little wind and strong stability that results in the reduction 
of vertical dispersion and thence trapping the local emissions.

Briggs model cares about the various stability conditions via C. Also TVA 
accounts for the stability issue.


