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i The pressure at the outlets nearest the fan will be greater than at the pipes farthe,
el along the run so that the former will tend to deliver more than the calculated 3 er

% 1 i : air. To remedy this condition, volume regulating dampers should be located at"t'ﬁ:‘;} of 21 ] 21
: i of each riser and adjusted for proper distribution. At points where branches leave :hs: of cf

main it may be advisable, depending upon the nature of the irstallation, tq in
adjustable splitters similar to that shown in Fig. 6 where the main duct divides into ¢
58 in. X 30 in. and 50'in. X 30 in. branches. - e

The rectangular equivalents are selected from Ta'b_'l;e}l: the width to depth Proportion
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will be determined by construction requirements and ease of fabrication. Th
lation'of the friction is as follows: o ’ : ¢ Qlcu‘. 46x30 40x30 w »
The longest run from the fan outlet to diffuser is 150 ft 0 in.; 150 ft of 56-in. pipe s
. 2 : ' '
uivalent to ———=— : : eieeene 322 & . -
eq 56 i 2 diam ' wh 34¢16 ‘3‘150 -
Two 45-in., 90-deg elbows (2 X z5 X 8.5) . - 137 diam - cfm 15
{(Assume each elbow equivalent to 8.5 diamete;'s of duct, Fig.. 1). . . ™
. 23 o A -
Two 23-in., 99-fieg elbovgs (2 X 56 X 8.5) e weeee 7.0 diam o
Two 23-in., 90-deg elbows in riser (2 X :—g X 30)m N .7 diath ’ g€ 85
(Two bad elbows in risef, each equivalent to 30 diameters of duct). g : o
Total diameter of 56-in. pipe N 7"7.6

- R . : . . . 2 °
The velocity head corresponding to a velocity of 1340 fpm is (1340 = 0.112 in. F16. 7. Exnaust SystEM LAvour

4005
Taking 50 diameters as one head loss, then 7—;.53 X 0.112 = 0.174 in. static loss in duct. '
-- | ' i i veloci . tlet to the point of
trary reduction of velocity from the fan ou t
gsecl?;}')ée tc?::he room, and the friction is calculated by adding the pressure
Josses of each section’ of duct. This method requires dampering in the
risers and supply branches in order that equalization of air flow can

be attained.
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. Fig. 7 shows an exhaust system layout for exhausting from

theEs’;an"::epieyge aslign E)sxample 3. Assume the air requirements based on the n_urx&ber o:':

air changes per hour to be 16,300 cfm. Using a velocity of 1400 fpm in the rfnallln uct a

the fan inlet, which is an average ve_}ocity for thlﬁ tgpe_of,' szfgt%‘r:; rtxh:! :r;a :n (; :Sg:;u; hl:.
lic ds to a 47-in. pipe. Referring 3

xlzlzxasr{tls{%igslflzh a;:grgj.sgfen p?pe sizes.are as indicated in Table 3 for both round and rec-

tangular ducts.

Where the connection pieces are made with long easy slopes and the general work-
manship is good, a regain in static préssure may be deducted from the foregoing pressure
loss. This can be taken as approximately two-thirds the difference in velocity pressures
at the.fan outlet and the last run of pipe..” The velocity in the riser is 667 fpm with a
corresponding velocity pressure of 0.027 in. The fan outlet velocity is 1400 fpm with
a cgr(x)'eépgnding velocity pressure of 0.122 in. The regain equals.24 (0.122 — 0.027)
= 0. in. .

The net static. pressure loss in t{ie.duct is: . )
0.174 in. — 0.063 in - : 0.111 in.

‘Other friction losses are as follows: T -
(1) Fresh air intake 1000-fpm velocity (134 heads X 0.0625). . . .o 0.094 in.

;’F}"’“’“‘W’F A T i By

i : ?’ (2) Tempering coil loss (from manufacturer’s tables) 0.100 in. - ) "
Sk i (3) Air washer loss (froin manufacturer’s tables) 0.250 in. TaBLE 3. - PIpE S1zEs FOR EXAMPLE
e (4) Reheating coil loss (from manufacturer’s tables) 0.100 in. - S or
(5) Allowance for regulating dampers and diffusers +r0.100 in. Vougus EEBT%!:A": : . Duagrsz or. m;mh Door
i Py o - VoLUME (IxcmEs) (IxcaEes)
Static pressure loss of system . 0.755 in. < 48
: . 16,800 100.0 . 47 . 38x 2
. The fan should be selected from the manufacturer’s ratings which according to the 11,550 - 68.8 - 41 gg X 40
Standard Test Code for Centrifugal and Axial Fans!, will deliver 22,935 cfm at a static 9,450 56.2 38 54 x 34
pressure of 0.755 in. and which has an outlet area of 1634 sq ft. : 5,250 3;8 gé s 24 : 28
y ' : : .. 4,200 25. 3 34
The method of design used in Example 3 is the equal friction method 3.150 lgg %ig A ig; 24
described under the heading Procedure for Duct Design. This involves 2,100 12. : .

- aVelocity through intake grilles (not shown) to be approximately 400 fpm.

595

1See Chapters 27 and 45. A
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