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where AR = area ratio 
F,, = F, at area ratio of infinity 

C = regression coefficient 
From empirical data for F, values at 20 D and correspond- 

ing area ratios, the following relationship was determined and 
plotted against measured values in Figure 4. 

1.9 F, =- 

Equation 12 applies only to square and rectangular hoods 
with a major included angle of 90". 

Air Velocity 

The values of F, for most hoods were determined at mean 
air velocities near 1100 m/min (3608 feet/min), ranging from 
990-1 160 m/min (3247-3805 feet/min). An exception was 
hood number 1801.5 whose F, was determined at 880 m/min 
(2886 feet/min). To determine the validity of the assumption 
that F, was independent of velocity, values of F, for three 
hoods-3618, 2404, and plain-were checked at a range of 
air velocities from 319 m/min (1046 feet/min) to 1770 m/min 
(5807 feet/min). For all three hoods, the F, values were not 
constant with velocity (Figure 5). Rather, the F, value ap- 
peared to decrease with increasing air velocity, except for the 
lowest velocities tested. Pressures were too low (< 25 Pa 
[< 0.10 inch water gauge]) for accurate estimation of F, at 

_______~ ~ 

low air velocities, as shown by the large standard deviations 
at these velocities. For mean air velocities greater than 500 
m/min (1640 feet/min), a strong negative correlation was 
seen between mean air velocity and entry loss factors. The 
(Pearson) correlation coefficient was -0.944 (p < O.Ol), 
-0.882 (p < O.OOl), and -0.780 (p < 0.001) for the plain, 
2404, and 3618 hoods, respectively. Increasing the mean air 
velocity from 500 m/min (1640 feet/min) to 1500 m/min 
(4920 feet/min) resulted in a 0.11 (12%), 0.06 (16%), and 0.04 
(19%) decrease in F, for the plain, 2404, and 3618 hoods, 
respectively. 

Brandt found entry loss factors to be independent of mean 
air velocity for 70 hoods tested at velocities between 610 
m/min (2000 feet/min) and 1524 m/min (5000 feet/min).(*' 
Brandt averaged the 70 entry loss factors for each velocity 
tested. This mean F, value of all hoods was reported by 
Brandt to be constant regardless of air velocity. No individual 
hood results were given. 

The effect of velocity on F, values could be expected con- 
sidering the local effect of the hood on pressure loss due to 
friction. As previously discussed, friction loss factors varied 
with distance from the throat, yet the estimate of pressure loss 
due to friction was based on friction loss per length of duct 
determined at distances more than 40 D downstream from 
hood throat. Since the friction loss varied with V'.82 to V'.84 
(Equations 7 to 10) and dynamic losses vary with V2 (Equa- 
tion 3), any error in the friction estimate would vary with ve- 

locity. Therefore, just on the 
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FIGURE 5. Entry loss,factor vs mean air velocity 

basis of friction considerations, 
the error of F, will vary inverse- 
ly with V"I6 to V".I8 and the esti- 
mated F, will decrease with 
increasing velocity. If the local 
effect of the hood on friction 
was completely and correctly 
estimated, the actual value of F, 
could be constant with velocity. 
However, this study did not at- 
tempt to separate or estimate 
the local effect of the hood on 
friction (and no attempt is made 
in the field). So, the local effect 
of the hood on friction re- 
mained confounded with the 
dynamic losses of the hood. 

CONCLUSION 

The entry loss factors, F,, 
were determined for twenty 
square and rectangular hoods 
with a major included angle of 
90". The F, values range from 
0.17-1.85. The F, values were in- 
dependent of aspect ratio and de- 
pendent on area ratio. Entry loss 
factors decreased with increas- 
ing air velocity-approximately 
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