HEATlﬁc .VENTiLATING: -AIR CONDITIONING GUIDE 1941

3. Sketcil in duct layout to connect all registers and grilles with the céntral 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
diametet 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 customary
to use some value lying between 150 to 165 F. Use lower valueif larger number of air
recirculations is desired. It is recommended that the niumber of air recirculations should
be in excess of 5 per hour. . . .

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
from tests conducted in the Research Residence installation for uninsulated duct lengths
up to approximately 60 ft. : o -

' 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: - :
" .
Q= X 02X d & =69 , &Y

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.
¢ = 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: K ) D
Q = H X Factor_ . ]

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

. 9. Determine register size from the airii'(,olume delivered to each room by the
following formula: o

Free area of register, square feet = —?7— ’ 3)
: Gross area of register, square feet = FrﬁEALeé o 4)

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. -

- TaptE 1. FACTORS CORRESPONDING TO REGISTER TEMPERATURE FOR EQUATION 2

Reasree TEMPERATURE . . Facror
110 . . 0.0221 .
120 ' ] ‘0.0184
130 0.0158
- 140 0.0140
1560 0.0125
160 0.0114
170 o 0.0105
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CHAPTER 19. MECHANICAL WARM AIR FURNACE SYSTEMS

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

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

10. Duct systems for forced-air installati i i
o)y o for for llations may consist of either trunk systems or

Trunk Systems. Determine duct sizes and fﬁcti i i
. e du on losses as outlined
except that for residence appll(;atxgns the velocities in the main ductnandl?n(igéa:ﬁ:rt::ig&s'
partsdo;t‘:ihils)gtem should approximate the values recommended in Table 2
Individu uct Systems. An individual duct system i i arat
; e £ ystem is one ha
:ﬁteg;ié:i af:;;)itrln %ttl;]ee l;eatlélgtumt to ?achlregister. In designing such ‘;lzgs::r’: gi‘lfcg gs;:
e h he greatest equivalent length. Select a reasonable veloci i
2 as a guide. From friction chart in Cha i ety using Table
¢ 1art apter 31 determine unit friction |
run, and from this the total friction loss in the duct selected. If thisntozfj ?fi:::i(())?)ffo(s)g
exceeds a reasonable value a lower. velocity should be used. ®
The remaining ducts are proportioned so that the total in e i
ressure
saitme asdthat ‘calculated‘ for the longest. duct. The added l::'esistancl(;l :gggsil:;t iizs :EZ
ls)e %grthzgz lisna?::lo(ririlgxl:lsl:ed by m<}:lreals(11nghthe Yelocity in these ducts. No duct should
. meter, nor, should the velocity in any duct exceed approxi
1200 fpm. The final adjustment in a duct system may be rﬁade by emp]o:;r?g;o(ﬁrr?l?:g

TABLE 2. RECOMMENDED VELOCITIES THROUGH Ducts AND REGISTERS

]
— e moms | Mg Yoo | g e
. (vpM) . (#Py) (vp)
Main du}f: ) ) - ‘
Branch ducts — e 750 1000
%Vall':farkq : 350 300 ) 588
aseboard registers (max.)......___.__ = CE
Wall registers above 5 ft (min.)._..__| . g% ggg T % .

Instead of proportioning the ducts as outlined i preceding p )

t I the in the preceding paragr: it i

3::31 ixxlntﬁ:;a]cot;ce attodproportxon all the ducts so that they have thg sgngleg}(:ig l:SI.Itllc::x‘::
ysed i g uct and to balan(_:e the system by employing dampers in the shocter

Return duct systems are desi i P inci

X C gned making use of the same principl t i

‘t)lfu; ige;s‘;g:x&ogo s;cﬁglgytglzgt lsdyste_ms. ‘f In this case the design m:?y be ga?eg Sonhglfg :rlgle\?mlg
( he'density of air existing in the return ducts, or in ord i

a factor for air leakage, it may be based on the same volume as used for the sfxggi)? :i(:x‘::lgse

11. Determine frictional resistance in:

a. Supply s?de of system as outlined in Item 10.
b. Return side of system as outlined in Item 10,

¢. Furnace units, casi ich i . .
£0.0.10 in. of wg:::lg or hood, which is usually considered as equivalent to 0.03

d. Accessories such as washers or air filters, from manufacturer's data.
e. gﬂet and outlet registers and grilles, from manufacturer's data.
f. Other accessory eq_gnpment such as cooling coils, from manufacturer’s data.

Choose a fan which, according to i g ing, is caj
vol X , according to its manufacturer’s rating, is capable of deliveri
i illxl:;le‘:fo :;1:; ::;gressecomdplunt:éﬂl);c fec(‘a(ti per mmuﬁe, aiglaipst a frictional A?esistance, el;;::s]sges
sio ter, co y adding together the items listed in the preceding di

n. In practice it is recommended that liberal allowances should be Emde slo gtl:jal:c tl;;:
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