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3. A prolective limit control located ‘in the bonnet to shut down the system inde.
pendently of the thermostat if the bonnet temperature exceeds 225 F,

4. On oil'and gas burner installatior_ls, a cor}t’rol i§ usually ing:luc_ied which wil] shut
down the system if the fire goes out or if there is a failure of the ignition system.

5. A humidistat to regulate the moisture supplied to the rooms.

6. On automatic stoker installations, a control-is usually included which wi

the operation regardless of thermostat settings whenever the bonnet: tem
indicates that the fire is dying. i .

Perature

METHOD OF DESIGNING FORCED-AIR HEATING SYSTEMS

1. Determine heat loss from each room in Btu per hour. (See Chapter 7).

- 2. Locate warm air registers and return registers on plans of house, beginning wit},
the upper story rooms. : -

3. Sketch in duct layout to connect all registers and grilles with the central unit,

4. Determine equivalent length of duct for each register, allowing 10 diameters of
straight pipe as equivalent to each 90 deg elbow having an inner radius not less than the
diameter of the round pipe or the depth of the rectangular pipe.

5. Select a value for temperature of the air at the furnace bonnet. It is custo
to use some value lying between 150 to 165 F. Use lower value if larger number
recirculations is desired. . .

6. Determine approximate value of temperature reduction in each duct caused by
heat loss from the ducts. A value of from 0.3 to 0.6 F per foot of duct has been obtained

mary

from tests conducted in the Research Residence installation for uninsulated duct lengths

up to approximately 60 ft. -
7. Subtract this temperature reduction from the assumed bonnet air temperature
to obtain an approximate value of the register air temperature for each register.

8. Determine the required air volume for each room from the following equation,
or from the values listed in Table 1: R

0 H

T 60X 024 X d (i — 65 @

where

Q = required air volume, cubic feet per minute.
H = heat loss of room, Btu per hour. ’

d = density of air at register temperature, pounds per cubic foot.
i = register temperature, degrees Fahrenheit.
0.24 = specific heat of air. -~ : '

65 = return air temperature.

For any given register temperature the solution of this eqhation simplifies to the
following form:

Q=H.XFactor o - @)
in which the values of the Factor may be obtained from Table 1:

'+ 0. Determine register size from the air volume delivered to each room by the
following formula: . .

Free area of register, square feet = % )
Gross area of register, square feet = Free% @

svhere
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.

434
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g 1. FacTORs CORRESPONDING TO REGISTER TEMPERATURE FOR EQUATION 2
BLE 1. : "

Ta
RecisTER TEMPERATURE s . Facroz
' C . 0.02210
}ég ’ ] 0.01840
130 ) 0.01585
140 0.01397
150 . . 0.01253
160 . 0.01140
170 0.01049

Allowable register velocities to be used in Equation 3 are-approximately as follows:

Baseboard, non-deflecting type, maximu_m = 300 fpm.
Baseboard, deflecting toward floor, maximum = 500 fpm.
Baseboard, deflecting and diffusing = up to 800 fpm.
High sidewall = not less than 600 fpm.

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

i i icti i i hapte} 20

tems. Determine duct sizes and friction losses as outlined in C - 20,

Tr:’::ﬁa‘zyfsor residence applications the velocities in the main duct and in the various
;:cr:gof the system should approximate the values recommended in Table 2.

05 Duct Systems. An individual duct system is one having separate ducts
mﬁﬁfﬂgﬁm the hgating unit to each register. In designing such a system sglec'tr ﬁﬁt
the duct having the greatest equivalent length. Select a reasonable velocity usn;lg fa e
9asaguide. From friction chart on p. 366 determine unit friction loss per 100 ft o c;::ll,
and from this the total friction loss in the duct selected. If this total friction loss ex s
a reasonable value a lower velocity should be :sed.h- | - b duct is the

ining ducts are proportioned so that the total pressure in each duct i
sargeh;irg:énmlgculated forI::hep(l,ongesq duct. The added resistance necessary in tlllg
shorter ducts is accomplished by increasing the velocity in these ducts. No duct.shoul )
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 .

used in the longest duct and to balance the system by employing dampers in the shorter

o . d -ki f th inciples :;15 those used in
Return duct systems are designed making use of the same princt ]

the ;a‘:gnrlx o? supﬁ; 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.

TaBLE 2. RECOMMENDED VELOCITIES THROUGH DUCTS AND REGISTERS

: Low Vevocrry Mzmgu Vevocrry ngrg“:mn“
DESCRIPTIO;  YSTEM -
* ey (rew) (rm0)

Main ducts.... 500 750 . 1000
Branch ducts 450 600 750
Wall stacks. . 350 500 600
Baseboard registers (max.)........cc........ 300 350 %
Wall registers above 5 ft (min:)....... 500 550
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