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‘straight pipe as equivalent to ea

_ to use some value lying between 150 to

‘to obtain an approximate value of the r
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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
{ ch 90 deg elbow having an inner radius not less than the
diameter of the round pipe or the depth of the rectangular pipe. I
-~ 5. Select a value for temperature of
165 F. Use lower value if larger number of ajr

recirculations is desired. It is recommended that the {11‘1mber of air recirculations should

be in excess of 5 per hour.
. 6. Determine approximate value of temperature reduction in each duct caused by .
beat loss from the ducts. A value of from 0.3 to 0.6 F per foot of duct has been obtained
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 bonmnet air temperature

egister air temperature for each register.

8. Determine the reguired air volume for each room from the following equation,

ot from the values listed in Table 1:

¢y

0= H
60 X 0.24 X d (¢ — 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, poun
# = register temperature, degrees Fahrenheit.

0.24 = specific heat of air.

65 = return air temperature.
For any given register temperature the solution of this equation simplifies to the

following form:
. Q = H X Factor 2)

ds per cul:lic foot.

in-which the values of the Factor may be obtained from Table 1.

9. Determine register size from the air volume delivered to each room by the

following formula:

Free area of register, square feet = —% 3)
Gross area of register, square feet = FreeR ; ’ *)

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

“‘TABLE 1. Facrtors CORRESPONDING TO RecisTER TEMPERATURE FOR EQUATION 2

Reaeres TEMPERATURS Facror

110 0.0221

"120 0.0184
130 - 0.0158

- 140 : 0.0140
150 0.0125
160 0.0114
170 ) 0.0105
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the air at the furnace bonnet. It'is customary .

CHAPTER 20. MECHANICAL WARM AIR FURNACE SYSTEMS

Allowable register velocities to be used in Equation 3 are approximately as follow:
B M S:

Baseboard, non-deflecting type, maximum = 300 fpm.
Baseboard, deflecting toward floor, maximum = 500 f~pm
. Baseboard, deflecting and diffusing = up to 800 fpm.
High side wall = not less than 500 fpm. - '

10. Duct systems for forced-air installati : . o
individual duct systems. ations may consist of either trunk systems or-

Trunk Systems. Determine duct sizes and fricti .
ms. e du riction i i
except ithe}llt for residence applncatu_)ns the velocit:i&sl i: tgzsf':aﬁ ?ittllt(:lt“lleddlEl Chapte(-ao;,
par;z; ,,:d :;ds)gtem ;hould approximate the values recommended in T:blénzthe varions
i uct Systems. An individual duct syst i i rate
e;teé‘d“t‘%; from tk;)e heating unit to each register. IXS d:s?griin%n:u:}?gg feparatg by
; :s :;u : g:m% :men gfl;eizé:gst e%u;xtrqler(n:thlength. Select a reasonable veloycsit;n:lggc’%ﬁ;?t
3 : ion chart in Chapter 30 d i it friction loss f¢ of
run, %nd from this the total friction loss ?n trhz duectte r's:;;:;:el:imt fll:l:ltxl o et e of
exc';‘:, sa regs?nal:;e value a lower velocity should be used. - - 1 total friction loss
e remaining ducts are proportioned so that pri i 7 ‘
s;m; asd thztit _calculated' for the longest duct. T;l;'eat(;)(szcli ax;si::are e e':‘:ecessa":l1 duct 5 the
ie ol A erthl:: % is aqco(xir'lphshed by increasing the velocity in these duggse .nN d T ot
120051'5 th n'I‘hmiiml lameter, nor should the velocity in any duct exceed ooty
pm. e final adjustment in a duct system may be made by emplo?rggéotﬁr:xﬁiy

TABLE 2. Rgcoumzmmn VELOCITIES THROUGE DUCTS AND Rscxsﬁsus”‘

Descrmerion M%yvs:l@ﬁm B Mo "s’“m‘;‘,’;""""' Hior Vezocrey
(et o (o
Main ducts........._.... : ) i - -
Branch ducts. e .. 500 . 750 1000
Wall stacks . 450 - 600 750
Baseboard registers (max.). ... 35’8 : 500 600 .
Wall registers above 5 ft (min.)..___. 500 ggg 400
600

lDStEéd of proportionin n € pr mg. p‘a‘ ragrap 18 mor’e

. H g,the ducts as outlined i th ecedi y h it .

usual in practice to proportion all the ducf:s S0 tha‘t they have the same velociéy 'a,s that
o -2 g .

used in the longest
- ducts. gest duct and to balance the system by employing dampers in the shorter

Return duct systems are. desi . i
1 -designed making use of the é incipk . 7
zlr\zi‘riﬁg:esﬁo sn::gglgytglégg 8 ste_rtns. fIn this case the d;isganm:lz?yn ll:,»“t?tx:asedleﬁ asoflh:}?e usled o
: 'density of air existing i i > provide
ol air 1 sting in the ret i
or for air leakage, it may be based on the same voluxggnag l:gésd’ (f);:[il:l?::i;gi)? lc‘iowtd ;
ucts.

11. Determine frictional resistance in:

:. Supply side of system as outlined in Item 10,
c. Return side of system as outlined in Item 10:

. Furnace units, casi P
) £0 0.10 1. Of war ell_ﬂg or hood, which is usually considered as equivalent to 0.03 -

Acc i i
" Inle:s:o:es such as ?:ashem or air filters, from manufaéturer's data
7 o n out]e_zt registers and grilles, from manufacturer’s data, ’
A a . - - . 3 "
o ccessory equipment such as cooling coils, from manufacturer’s data
yolum?:? aai faernx;hlchaa_ocorgjng to its manufacturer’s rating, .

L , essed in cubic feet per minute, against a frictional resistance, expressed;

2 't

m "'lCheS of water, com =
?
puted by addmg togetllel the items listed in the plecedmg discus
sion. In practice it is recommended that liber al allowances should be made so that the:
£
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is capable of delivesing a




