
Lecture -6-

The general procedure for use of Table 11-2 is as follows:
1. Determine the air-flow requirements and the room size.
2. Select the number, location, and type of diffuser to be used.
3. Determine the room characteristic length.
4. Select the recommended throw-to-length ratio from Table 11-2.
5. Calculate the throw.
6. Select the appropriate diffuser from catalog data such as those in Tables 11-3, 11-4, 11-5, or 11-6.
7. Make sure any other specifications are met (noise, total pressure, etc.).

Ex: The room shown in Figure (1) is part of a single-story office building located in the central
United States. A perimeter air-distribution system is used. The air quantity required for the
room is 250 cfm. Select diffusers for the room based on cooling.

Solution:.
Diffusers of the type shown in Table 11-3 should be used for this application.

A diffuser should be placed under each window in the floor near the wall (Figure c) because the room has
two exposed walls. This will promote mixing with the warm air entering through the window. The total air
quantity is divided equally between the two diffusers (250/2=125 cfm). If we assume that the room has an 8
ft ceiling and a room cooling load of 40 Btu/(hr-ft2), the room characteristic length is 8 ft (16/2).

Table 11-2 gives a throw-to-length ratio of 1.3 for a straight vane diffuser. Then

= 1.3 → = 1.3 → x50 = 10.4 ft (throw=blow)

From Table 11-3, a  4  ×  12  in. diffuser  with 125 cfm has a throw (blow), corrected for length,
between

x50 = 13( 	) = 9.7 ft  and x50 = 17 ( ) = 12.7 ft

because 125 cfm lies between 111 cfm and 139 cfm.
The NC is quite acceptable and is between 12 and 18, uncorrected for length. The total pressure
required by the diffuser is between 0.036 and 0.057 in. wg and is about

∆P = (125/111)2 × (0.036) = 0.046 in. wg
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Example	2:		Suppose	the	room	of	Figure	1	is	located	in	the	southern	latitudes	where	
overhead	 systems	 are	 recommended.	 Select	 a	 round	 ceiling	 diffuser	 system	 and	 a	
high	sidewall	system.	Also	select	a	return	grille.	
	
Given:		250	cfm	air	quantity	Required:	
Select	a	round	ceiling	diffuser,	select		high	sidewall	grille,	and	select	a	return	grille.	

	

																																																																													Figure	1	
	
Solution:	The	data	of	Table	11.1	with	information	from	Table	11.2	and	11.4	will	be	used	to	
select	a	ceiling	diffuser.	The	characteristic	length	is	7	or	8	ft	and	the	throw-to-length	ratio	is	
0.8;	then	
																																																		x50	/L	=	0.8									→								x50=0.8		×(7)	=5.6	ft	
	
Using		correction	factor:									x50=5.6/0.75=7.5	
	
The	best	choice	would	be	

	

The	throw	is	larger	than	desired,	but	the	throw-to-length	ratio	is	within	the	range	to	give	a	
minimum	ADPI	of	76	percent.	Figure	1a	shows	this	application.		
	
A	high	sidewall	diffuser	may	be	selected	from	Table	11.2.	In	this	case	the	throw-to-length	
ratio	should	be	about	1.8	and	the	characteristic	length	is	14	ft;	then	

x50	/L	=	1.8									→								x50=1.8		×(14)	=25.2	ft		
	
At	240	cfm,	pressure	drop	at	22	½	degree	spread	would	be	0.058:	
At	250	cfm,	pressure	drop	at	22	½	degree	spread	would	be	acceptable	
																											
	∆ = ( ) × 0.058 = 0.063	 . 	
	
The	best	choice	would	be	
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RETURN GRILLES

Velocities thru return grilles depend on (1) the static pressure loss allowed and (2) the

effect on occupants or materials in the room. In determining the pressure loss,

computations should be based on the free velocity thru the grille, not on the face

velocity, since the orifice coefficient may approach 0.7. In general the following

velocities may be used (see table 1-7):

Table 1-7 Recommended return velocities for different applications.
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Example: Small store dimensions: 32 × 23 × 16 ft
Ceiling – flat
Load – equally distributed
Air quantity – 2000 cfm
Temp difference – 25 F
Find: Number of outlets,  Size of outlets,

Solution:
 -The minimum blow is 75% of the room width for the given
condition of equally distributed heat load. Therefore, the minimum
blow necessary is: 23 × 0.75= 17.3 ft
-    The maximum blow is the width of the room =32 ft

- The blow of 17.5 to 34 ft.

-  No. of outlets= = 4

- nominal size  24 in. x 6 in

k=
×

= 3.9




