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Fire Safety Engineering – Spring 2012
Reading instructions Chapter 5 on Vent Flows 

1) General:

Review fundamental fluid mechanics, the Bernoulli equation. Read EFD page 81 - 92: Observe the 5 different causes for pressure difference across an opening and that we shall concentrate on causes 2 and 3. Explore the Bernoulli equation and the three most fundamental equations that we shall be using; hydrostatic pressure difference 
 P = g h (a - g), hydrodynamic pressure difference 
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and mass flow rate .  Understand how these equations arise.

Definitions: Hydrodynamic and hydrostatic pressure, the neutral layer height, flow coefficient. Note Equation (5.9), used to change temperature to density and density to temperature, which means we can use either in our equations.
Applications:  P is assumed constant across the opening height. Example 5.1, Problems 5.1, 5.2, 5.4, 5.5, 5.8

2) Glance through pages 92 -95 in EFD. Note stages A, B, C and D. We shall in this chapter deal with stages C and D. Stage A is treated in Chapter 8. 

3) Read EFD 95 - 99. This is stage D but the opening is large so P changes across the opening height. But Pinside and Poutside are two straight lines that intersect (since the whole room has the same temperature: stage D) and the equations are relatively simple. 

Go through Example 5.2. Solve problem 5.3.

4) Read EFD 99 - 100: the mass production from the fuel is ignored, derive Equation (5.24). This is a simple equation, very often used. Go through Example 5.3.
5) Read EFD 107 - 110: Special case, mass flow through a ceiling vent. This will be treated more closely in Chapter 8. Note Equations (5.44) and (5.45) (no derivation). Solve Example 5.6 and Problem 5.14.

 

