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In cases' where the fan or factory assembled air conditioning unit has a
limited external resistance, it is necessary to divide the available resistance
by the total equivalent length of the longest-or most complicated run of
duct to determine the resistance per 100 ft and then to size all ducts at
this resistance value, which will automatically determine the duct veloci-
ties and give the desired total duct resistance. A further refinement
which is sometimes used in large systems is to size each branch duct so
that it has a resistance equal to the resistance of the main system at the
point of juncture. Even when this refinement is added, regulating
dampers are recommended in each branch. .
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F16. 6. TypicaL LAYOUT oF AIR DISTRIBUTION SYSTEM

After the duct system is designed the frictional resistance js calculated
and tabulated together with the resistance of all component parts. The
fan is then selected for the required volume of air, static pressure and
outlet velocity.

Example 2. Fig. 6 shows a typical layout of an air distribution system which is
applicable for ventilation of hotel dining rooms and offices. The volume of air in cubic
feet per minute for the room is determined on the basis of the number of air changes per
hour required. In the example shown, the room ventilated is a hotel dining room 135 ft
x 85 ftx 15ft. A 7l4-min air change (8 air changes per hour) is assumed for proper
ventilation, giving 22,935 ¢fm as the air required.

The free area of the fresh air inlet is based on a velocity of 1000 fpm or 22,935 +
1000 = 22.94 sq ft. If the air washer is provided with automatic humidity control, the
tempering coilss?wuld raise the temperature of the entering air to 32 F. The washer with
its automatic control wijl then raise the temperature from 32 F to 42 F. If the washer is
not provided with automatic humidity control, the tempering coil must raise the tem-
perature of the entering air to at least 55 F to allow for some temperature drop in the
washer due to evaporation. The reheating coil is selected to raise the temperature of the
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CHAPTER 31. AIR DUCT DESIGN
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TapLE 3. PipE S1zes FOR ExaMPLE 22

' ! 8 Rec-
Yoy A B eoias Ducr (incazs)
S .
22,935 56 gg :; 433
T :510 ig 50 x 30
1_0,;2(5) 39 42 x 30
2'255 33 f2x 2
4,170 291 30x24
2,085 23
aVelocity through grilles (not shown) to be approximatcl%' 300 fpm.

. Resistance Losses for the System 000 in.
(1) Fresh air intake, 1000 fpm velocity (1.5 heads X 00625) 0:250 o
(2) Filters (from manufacturer’s tables).... - Py
(3) Tempering coil loss (from mangfacturer s tables).... . 0078 i
(4) Air washer loss (from manufacturer’s tz}bles)... Py
(5) Reheating coil loss (from manufacturer’s tables)

(6) Duct resistance: ot
The longest run is T R
Two 58 x 30 in. elbows (1509, ratio) T R
.2 X 13 X 30 ~ esfe
Twao 30 x 15 in. elbows (150% ratio) R U R —
i . ., 3 X3 X15 — 131 ft
Three 15 x 30 in. elbows (759, ratio) g e 1
' ' 472 ft
Total equivalent run. e
. in.
472 ft at 0.041 in. per 100 ft.. 3 0190 10
(7) Aliowance for damper adjustment, 25% of 01?4})‘”\ ................................... 0049 _é_n.
(8) Supply grille resistance ({from maaufacturer’s tables) e

Total static pressure loss of system.... e

o g i deliver 22,935 cfm at a static
i ed from-the manufacturer’s ratings to { . ic
pre’ls‘::réao[} lls.()s3elier::.tandran outlet velocity exceeding 1250 fpm as outlined in Chapter
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