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MOD OF DESIGNING FORCED-AIR HEATING SYSTEMS®
1. Determine heat loss from each room in Btu per hour

2. Locate warm air regi (See Chapter 6.)
g st H 2 .
the upper story rooms, egisters and return registers on plans of house, beginning with

3. Sketch i ¥ .

4 Determil:educs lalyout to connect all registers and grilles with the central un;
of straight pi equivalent length of duct for each register, allowi ral unit.
ght pipe as equivalent to each 90 deg el , allowing at least 10 diameters

the diameter of the round pipe or the depth of ow having an inner radius not less than

the i
5. Select a value for temperature of the air rectangular pipe.

to use some value between 145 to 165 F. Use loat the furnace bonnet. It is customary-

wer value if larger number of air recircu-

- TABLE 2. Fa C , X6 T
CTORs CORRESPONDING TO REGISTER TEMPERATURE FOR EquaTion 2

REGISTER TEMPERATURE

Dec F FACTOR

110
120 0.0221
. -130 . 0.0184
! . 140 ' 0.0158
o150 ) 0.0140
160 " : 0.0125
170 . 0.0114
- 0.0105

lations is desired. Th ' re
. e ; - - . :
oy number -of air recirculations,should range from three to eight

6. Determine approximat
heat | : imate. value of temperature reduction i
heat o fom the s, "R valliof o 031005 ¥ et fooo o oo e st
up to approximately 60 ft. esidence installation for uninsulated duct lené?:hs

7. Subtract this te: ssumed b()lllle( alr temperature
mperature leductloﬂ flOm the a: pe;
to obtain an approximate- value of the register air temperature for each register. »
8.. Deter mine the r uired air volume for eai
! eq ch room from Equatlon 1, or from the

Q= H —— .
- 60 X024 X d(t — 65) ’ @)

‘where
Q= required air volume,;cubic feet per minute ’ : "
H. = heat loss of room, Btu per hour. B ‘

d.= density of air at regi
i egister temperature, d i
b register v egiste » pounds per cubic foot.
i , degrees Fahrenh,
0.24 = specific heat of air. et

65 = return air temperature, degrees Fahrenheit ’
F . .. tL- ) |
or any-glven register temperature the solution of this equation sim,
Q = H X Factor o

l_n which the values of the_,Factof may be obtained from Table 2

p!iﬁes to:
(2)
9. Determine register size from the air volume delivered to each room: -

Gross area of register, square feet = -2~ (a)
T VR 3)

. $Technical Code, Fourth Editios
Air Conditioning Association, 145 Pﬁ'blji?:nsu;urz:el ) é?:fé::g ugﬁ.eid by the Notional Warni i Heoting and
» . 0. .
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CHAPTER 20. MECHANICAL WARM AIR FURNACE SYSTEMS

where
Q = required air volume, cubic feet per minute.
V = velocity at register face, feet per minute.
R = ratio of free area to gross area of register.

Allowable register velocities to be used in Equation 3 are given in Table 3.

In residential applications it is not advisable to handle more than 150 cfm through
any single register.

10. Duct systems for forced-air installations may consist of either trunk systems or ’
individual duct systems. i

Trunk Systems. Determine duct sizes and friction losses as outlined in Chapter 32,
except that for residence applications the velocities in the main duct and in the various
parts of the system should approximate the values recommended in Table 3.

Individual Duct Systems. An individual duct system is one having separate ducts

axi:endin%| from the heating unit to each register. In designing such a system select first
the duct having the greatest equivalent length. Selecta reasonable velocity using Table

TaABLE 3. APPROXIMATE DESIGN VELOCITIES THROUGH Ducts AND REGISTERS

Low VELOCITY Mepros VELoCITY Hias VELOCITY
DescripTioN SysTEM SysTEM SysTEM
(vpu) (rryt) (rru)

+ Main ducts . 500 750 R 1000
Branch ducts 450 600 750
Wall stacks 350 . - 500 600
Baseboard registers (Down deflecting) 300 . 400 500
Wall registers above 5 ft (min.) -t + 500 350 600

3 as a guide. From friction chart in Chapter 32 determine unit friction foss per 100 ft of
run, and from this the total friction loss in the duct selected. If this total friction loss
exceeds a reasonable value a lower velocity should be used.

The remaining ducts are proportioned so that the'total pressure in each duct is the
same as that calculated for the longest duct. The added resistance nécessary in the
shorter ducts is accomplished by increasing the velocity in these ducts. No duct should
be less than 6 in. in diameter, nor should the velocity in any duct exceed approximately
1200 fpm. The final adjustment in a duct system may be made by employing dampers.

Instead of proportioning the ducts as outlined in the preceding paragraph it is more
usual in practice to proportion all the ducts so that they have the same velocity as that
gsed in the longest duct and to balance the system by employing dampers in the shorter

ucts. i .

Return duct systems are designed making use of the same principles as those used in
the design of supply duct systems. In this case the design may be based on the volume
of air corresponding to the'density of air existing in the return ducts, or in order to provide
a factor for air leakage, it may be based on the same volume as used for the supply ducts.

11. Determine frictional resistance in:

a. Supply side of system as outlined in Item 10.
b. Return side of system as ‘outlined in Item 10.
" ¢. Furnace units, casing or hood, which is usually considered as equivalent to 0.03
to 0.10 in. of water.
d. Accessories such as washers or air filters, from manufacturer’s data.
e. Inlet and outlet registers and grilles'. .
f. Other accessory equipment such as cooling coils, from manufacturer’s data.

TPressure Losses in Registers and Stockheads in Forced Warm Air f{&ting, by A. P. Kratz and S. Konzo
(University of Illinois, Engineering Experiment Station Bullain No. 342). .
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