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Fire Safety Engineering – Spring 2012
Reading instructions Chapter 4 
1) Flame heights

Read EFD pages 47 - 52. Get acquainted with The Froude number, the quotient of momentum to buoyancy and understand why flame heights can be described as a function of 
Go through example 4.1. Use Equation (4.3) and calculate Problem 4.1
2) General on plumes

Read EFD pages 52 - 54. Understand what a turbulent diffusion flame is. Definitions of velocity, temperature, radius and mass flow rate.

3) The Ideal plume (derivation).
Read EFD 54 – 55. 

Glance through pages 56 – 60. These pages are a long derivation, which end in the two equations that we will use in practice, Equation (4.19) used for calculating plume flow at a certain height z, and Equation (4.20) used for calculating the temperature at height z.

So, pages 56-60 show how two equations (4.10) and (4.13) are obtained (the continuity equation for mass and the continuity equation for momentum and buoyancy). This leads to the derivation of the equations for plume radius, plume velocity, plume temperature and mass flow rate in the plume at height z, i.e. (4.16) - (4.20) from (4.10) and (4.13). You do not need to know these derivations.
Go through Example 4.2.

Solve problem 4.6.
4) Plume equations used in practice: The Zukoski and Heskestad plumes, you do not have to read about the McCaffrey and Thomas plumes (but good to know that these exist). 

Read EFD 62 - 67.

Zukoski: Very similar to the Ideal plume. Difference: Zukoskis experimentally derived constant (0.21 in the mass flow rate equation) assumes one uses [image: image1.png]


, not [image: image2.png]


for the calculations.

Heskestad: Know definitions of

· Virtual source

· Flame height

· Mass flow rate in the plume at height z

· Temperature in the plume at height z 

· These plume equations are commonly used for hand-calculations. Observe new assumptions and virtual source. 

Go through Example 4.3.

Solve problems 4.2 and 4.3.
