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 c¢fm. Select diffusers for the room based on cooling.
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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 ¢) 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 c¢fm). 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

x50 x50
T =13 - ? =13 - x50=10.4 ft (throw=blow)

From Table 11-3, a 4 x 12 in. diffuser with 125 c¢fm has a throw (blow), corrected for length,
between

3 3
x50 =13(7) = 9.7 ft and x50 =17 (7 ) =127 f

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
AP = (125/111)* x (0.036) = 0.046 in. wg
An acceptable solution is listed as follows:

Size, 1o Capacity, cfim Throrw, fi ™NC AP, in wg
4 > 12 125 10.5 =15 0046

The loss in total pressure for the diffuser is an important consideration. The valoe
shown above would be acceptable for a light commmercial system.




Table 11-1 Charactenstic Room Length for Several Diffusers

Diffnser Type Charactenistic Length L
High sidewall grille Distance to wall perpendicular to jet
Circular cetlmg diffaser Dhstance to closet wall or infersecting am jet
Sill gnlle Length of room i direction of jet flow
Ceiling slot diffuser Distance to wall or mudplane between outlets
Light troffer diffusers Distance to midplane between outlets plus distance
from ceihing to top of occupied zone

Perforated, louvered ceilling diffusers ~ Distance to wall or mudplane between outlets
Source: Repninted by permussion from ASHRAE Handbook, Fundamentals Folume, 1997.

Table 11-2 Aw Dhffusion Performance Index (ADPT) Selection Guide

Foom Xgp/L" for For ADFI
Terminal Load. Maximzm Maximmim Greater  Hange of
Device Btwhr-fi* ADPI ADPI Than xﬂfLﬂ
High sidewall 80 (252) 1.8 68 == =
grilles 60 (189) 1.8 72 70 1522
40 (126) 16 78 70 223
20 (63) 1.5 85 80 1019
Circular ceiling 80 (252) 0.8 76 70 0.7-13
diffinsers 60 (189) 0.8 a3 80 0.7-12
40 (126) 0.8 a8 80 0515
20 (63) 08 93 20 0713
Sill prille, 80 (252) 1.7 61 60 1.5-1.7
Straight vanes 60 (189) 17 T2 70 1417
40 (126) 13 86 80 1218
20 (63) 09 95 90 0813
Sill grille, 80 (252) 0.7 o4 o0 0.6-1.5
Spread vanes 60 (189) 0.7 o4 80 0.6-1.7
40 (126) 0.7 o4 — -3
20 (63) 0.7 o4 — £
Ceiling slot 80 (252) 0.3 a5 80 0.3-0.7
diffinsers 60 (189) 0.3 a8 80 0308
(for T, /LY 40 (126) 03 o1 80 0311
20 (63) 03 92 80 0315
Light troffer 60 (189) 25 26 g0 <33
diffusers 40 (126) 1.0 92 20 =30
20 (63) 1.0 95 20 =4.5
Perforated and 11-51 (35-160) 20 26 20 1.427
loovered ceiling B0 1034
diffiizers

“For SI units, x55/L and T . /L
Sowurce: Reprinted by permuission from ASHRAF Handbook, Fundamentals Tolume, 1997



Table 11-3 Performance Data for a Typical Linear Diffuser

Total
Size, Area_ Preszure, Flow, Throw.? &
m fi*ift in wg cim/ft NCE Min Mad. Max
2 0.055 0.009 23 — 1 1 1
0.020 33 — 4 4 4
0.030 44 12 i) 7 T
0057 33 18 ) 9 10
0.080 (i 3 11 11 12
0109 77 27 13 14 16
0143 88 31 14 16 18
0182 o9 34 15 17 20
0225 110 37 17 19 21
4 0139 009 36 — 3 3 3
0.020 23 — Q 9 o
0.036 111 12 13 13 13
0.057 139 18 15 16 17
0.080 167 23 20 20 21
0109 185 27 22 23 4
143 2 il 24 23 26
0.182 250 34 27 21 X7
0225 278 37 30 30 30
i 0221 0009 28 — 5 5 5
0.020 133 — 10 10 10
0.036 177 13 13 13 15
0057 221 19 18 18 18
0.080 265 24 23 23 23
0109 310 28 25 25 25
0143 354 32 23 28 28
0182 308 35 3l 3l il
0225 442 38 32 32 32
Multiplier Factor for Throw Value
Active Lenstl at Terminal Velocity, fi'min
ft 150 100 N R = T
= = = ’T‘[U T
10 or continmons 16 14 1.2
Active Length, NC Active Length NC I Slzg =i
fi Comrection ft Correction
1 —10 10 0
2 -7 15 +2
4 —4 20 +3
(3] -2 25 +4
8 -1 30 +5

"Mininmem throw values refer to a terminal velocity of 150 fi'min middle to 100 ft/min and
maximunm to 50 fi'min for a 4 f active section with a cooling temperature differential of

20 F. The multiplhier factors listed at the bottom are
®Based on a room absorption of 80 dB referred to 107°° W, and a 10 ft active section.

Sourre: Reprinted by permuission of Emnronmental Elements Corporation Diallas. TX.

Licable for other lenpths.



Table 114 Performance Tt for a Typical Fiomnd Ceiling Tiffuser

Meck Velodty Total Flow . o
in fmim in we in we i Mn Md 0 M= NC
1] 400 ERENLH 0026 B0 2 2 4 —
300 0.016 0.041 100 2 3 5 —
600 0oxs n.ose 130 2 4 L] 14
i) 0031 0.0re 140 3 4 7 19
200 0.040 0102 160 3 5 E 3
o0g 051 0130 180 4 5 o 26
1000 LR E (.1461 200 4 L] 10 30
Ty .05 0230 235 5 7 i1 35
3 400 0.010 0033 140 2 4 L] —
500 0016 0052 175 3 4 7 15
B0 oo 0075 210 4 5 L i |
00 0031 0101 245 4 L] 10 26
200 0040 0130 280 5 7 11 il
DO 00351 166 315 5 B 15 £
1000 .063 0.205 350 L] 2 4 37
T .05 023 420 7 11 17 4
10 L] 001D 0oz 0 3 4 T —
300 0.016 0.043 70 3 5 B 11
600 0oxs .02 330 4 ] 10 17
i) 0031 0.084 380 5 7 11 21
200 0.040 0108 435 5 B B 26
DOd 0031 0138 490 1] L 15 30
1000 LR E LI 5 7 10 16 33
1300 .00 0243 G55 B 12 0 3o
12 400 0.010 0026 315 3 5 S —
500 0016 0042 300 4 L] 10 11
B0 oo .06 470 5 i 12 17
00 0031 .08l 550 L] B 13 22
200 0040 0105 &30 L] iLi] 15 26
DO 00351 Nk TS 7 11 17 30
1000 .063 0.166 785 B 12 il 33
T .05 0236 o0 10 14 .k 1]
18 L] 001D 0.030 710 5 T 2 —
300 0.016 0.048 BB L] o 15 15
600 0oxs .06 1060 7 11 18 i |
i) 0031 0.003 1240 L) I E| 1 2
200 0.040 0.120 1420 10 15 4 30
DOd 0031 nis3 1500 11 17 7 34
1000 LR E 18D 1T 12 19 30 ET)
1300 .00 0270 2120 15 n 36 43
Table 114 Performance Data for a Typical Round Ceiling Diffuser (confinued)
Dusicnsicns € diameter
Size A 3 c D E r=——— B diamater ———= Cailin
6 61 11} 13 1} |4 Duct diameter e Dt "
8 AL ud 2} 13 Size ]
0 101 1.} 2 2f — L3 oven
12 1235 2 33 23 E { Closed
24 244 1 73 63 Gasket
ininmm radii of diffusion are to a terminal velocity of 150 fi‘min. middle to 100 ft/min. and
maximum to 50 fi'min
b’IhE]FCt'a]nes are based on a room absorption of 18 dB referred to 10-13 W (8 dB referred to
10 Wy,



Table 11-5 Performance Dt for = Adiustable-Type, High Sidewall Diffiser

Sizes 4. FRawe, Veloc, Press. m. wE Defl | Throw;, &

in # dm fimn mwg 0° 224" 45° dee  Min Mid Mm
Bx4 018 TO 400 0010 ©017 0019 002 i 5§ 8 15
Tx5, nt s & B
6x6 45 3 4 B
0x4 022 9 o 7 W 17
8x5, 178 6 &8 M
Tx6 SR - 9
12x4, 026 105 0 7T 11 W
10x 5, ny & 98 15
Bx§ 5 4 5 9
16x4, 034 135 0 - -
12x 5, ny & W I
10x6 # 4 6 1
18x4, 039 155 0 g B B
145, By 7T W 18
12x6, 45 4 6 1
x4 018 %0 500 0016 0028 0031 0047 0 T 1 17
Tx§, »y & 98 M
66 5 4 5 2
10x4 022 110 i E 1 19
Bx3, 2 & W 15
Tx6 5 4 6 W
12x4,| ¢:26 [ 130 @ g ‘BB 12
1035, nid 7T W T
Bx6 5 4 7 10
6x4 034 170 @ W 5 M
12x 5, nY 8 12 B
10%6 4 5 8 1N
18x4 039 195 @ 1 16 I35
14=5, ni 2 13 2
1226, 5 5 8 B

é.



Table 11-5 mrmhmmmmm?mmw;

Sizes. 4. Rate, Velor, Press. o wg Defl Tharow, &
in 2 oin ftmn mwz 00 221° 45 NC der Min Mid Max
Bx4 018 110 &S00 02 0038 0043 00SE 10 ] <] 13 1%
Tx5, 224 d 10 15
G 6 45 4 7 10
10x4 022 130 10 1] 2] 15 1
B S, 224 T 2 17
Tu6 45 5 7 10
I2x4 026 155 11 ] 10 16 3
10 5, 224 8 13 18
Bx6 45 ] g 11
I6:x4 034 205 Iz i] ] L1 26
125, 24 10 15 n
10 & 45 5 4] 13
184, 039 235 13 ] 13 L) 8
145 224 W 15 2
12 6, 45 7 1] 14
Bx4 OGI18 125 TOO O30 0052 0058 OO0 15 ] 10 15 0
Tx5, 224 4 12 16
i 6 45 5 7 1]
10x4 022 155 15 1] 11 16 3
B 5, 224 -] 13 18
Tud 45 & g 11
I2x4, 025 180 16 ] ] 17 4
1 5, 224 10 14 1%
Bx& 45 ] o 12
I6:x4, 034 240 17 1] 14 0 8
F2x 5, 24 13 16 .
10 & 45 7 0 14
18«4, 039 275 18 1] 15 2 30
45, 224 12 18 24
12 % 6, 45 2] 11 15
Bx4 018 145 SO0 Q40 006 0078 OLIF 19 ] 11 0] r
Tx 5, 224 2] 13 18
Gx 6 45 (1] g 11
x4 022 175 2] i] 13 17 24
B S, 24 IO I4 1
Tud 45 (1] o 12
124, 028 210 0 1] 14 L) 6
10 5, 224 1 j L5 |
B 45 7 a 13
I6:x4 034 270 i | ] | [ IR . 30

Table 11-5 Performance Data for an Admstable Type, Hiph Sidewall Diffuser (confinued)

Flow, Valoc. Tcrla% Pressure,
Sizes, .4, Rate. Veloc. Press._ in wg Defl.. Throw, ft
i ﬂi cfim it i . WEg o= 22 51-'“ 45° NC deg Bolim Mid.  Mlanc
10=4 022 220 25 L] i6 1= 27
8 x5, 223 13 15 22
7% 6 45 g 10 13
12x4 026 260 26 0 17 21 19
10 > 5, 22} 14 17 23
Ex6 45 3 11 15
164, 034 340 z7 L] 20 24 33
12 = 5, 221 16 19 26
10> 6 45 i0 12 17
I1Bx4, 039 390 28 0 21 26 36
14 = 5, 22&- 17 21 29
12 = 6, 45 i1 13 18
v A
= =N 225 % s
=== o == o =< o
= = g 2ar P E-d'su
N 221 a5°
deflection deflection deflection

Source: Feprinted by permission of Emvirenmental Elements Corporation. Dallas, T3



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.

_] 14 14
| [ : ] ——
Return Return
grille HH grille
i _
16 "I\_'f_/"" | T "‘"‘*L
TN [ High sidewall
Cailing diffusar
diffusar
(£ ] (b)
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 x(7)=5.6ft

Using correction factor: x50=5.6/0.75=7.5
The best choice would be

Size, in Throw, ft NC APy, in. wg
10 7% 10 0.035

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

xs0/L=18 >  xs50=1.8 x(14)=25.2 ft

At 240 cfm, pressure drop at 22 % degree spread would be 0.058:
At 250 cfm, pressure drop at 22 % degree spread would be acceptable

AP = (32)? X 0.058 = 0.063 in. wg

The best chgice woul_(_i be

Size, in Throw, ft NC APg, in. wg
16 x4

12x5 25 18 0.063
10x6




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.

FPM OVER
GRILLE LOCATION GROSS AREA

Commercial

Above occupied zone 800 and above

Within occupied zone not near scats G00-800

Within occupied 7zone near scats 400-600

Door or wall louvers 500-1000

Undercutting of doors 600 *
Industrial B00O and ahove
Residential 400

*Thru undercut area
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Example: Small store dimensions: 32 x 23 x 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 x 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= 222 = 4
500

- nominal size 24 in. x6 in

2000
k= =39
32x16




TABLE 1-8— WALL OUTLET RATINGS, FOR COOLING OMLY

For Flat Ceilings
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