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AMERICAN SOCIETY of HEATI'NG and VENTILATING ENélﬁEERs GUIDE, "1928 ?3 CuaPTER XXI—AIR Duct DESIGN . AND CONsTkucnoN
TaeLE 1. CORRESPONDING PRESSURES AND VELOCITIES oF DRy AIR AT 70 DEG. ‘ It is customary in' proportioning ducts for heating and Ventllatmg _.
., AND 20.92 In. BAROMETER : E work: to follow elther of two methods
]
o :,{%ﬁik . glug(;EIsN. - 'EX?%?{CII\T(‘;&. 1, gh{ff}:ﬁn . glugéxlsg_ ,F'IY?-E‘;C!;I‘;N. ]‘ 1. ;\trl;;ti:-ag:llt)lreielect sizes from assumed velocltles, dependmg upon velocity of air
0.05 0.0289 896 4.77 2.750 - 8745 ] the velocity which will
0%8 g: 57;4 136 ‘ g gg g % _ 8‘,1) gs i 2. gt;t:;lrtn;n:t no?s e\i'zscs)ccl’ p);r::u rln; 2 pZéd give an assumed resistance within fan
0. 1 91 ) . 9134. i
. - L1443 — . 3. 9392 ) {
8%8 . 8_{730 %?gg : 2(5)8 3.13,(2) 93?0 : ! By decreasing the velocity in main duct as air is delivered through
0.40 0.2308 2533 6.07 3.500 9864 : branch outlets (1) uniform air delivery through outlets is accomphshed
8.%3 _ 8%2%2 %g:;s; g.gg i.&g iggi(s) : (2) friction in smaller pipes is reduced, (3) portion of velocity head is
0.60 .0.3460 | . 3102 7.00 4.037 | 10595 / converted into static pressure.
0.70 0.4037 3351 7.50 4.326 10968 The two greatest losses in duct systems are dynamic losses and friction
8575(5) . g iﬁg 7 g‘;gg 57;38 ig‘i’g : H;% h losses. The former are chiefly caused by changes in direction or in velo-
0.87 0. 5000 3729 8.67 5.000 11792 ; 3 * city of air flow and are expressed in pressure in mches of water gage as
0.90 0.5190 3800 9.00 5.190 12015 . | Ik per Table 1. .
, i, :
i:g(s) g%gg 12(7)2 1'(9):(5)3 §§gg }%22; i3 Friction losses due to friction of air-. against sides of ducts, vary dlrectly
1.30 0.7500 4566 10.40 6.000 12015 .- .. as the length of the pipe, directly as the square of the veloc1ty, and in-
1.50 0.8650 ]-- 4905 11.00 6.344 13282 - versely as the diameter. Friction is commonly expressed as equivalent
1.73 1.0000 5273 11.27 6.500 13445 : i
- - : : -9 : 4 ressure in inches water gage or in terms of velocity heads, (the ratio of
1.75 1.0092 5298 12.00 6.921 13875 p Y.
2700 1.1535 5664 12,14 7.000 13950 friction loss to the theoretical pressure corresponding to the velocity in
2.17 1.2500 -5895 13.00 7.497 14440 .- the duct) One velocity head is the pressure correspondmg to the velo-
n | dE | & | he | im | ome ity of s n the duct
2.60" 1.5000 6457 15.00 8.650 15510 “For smooth round pipes the friction loss is:
2.75 1.5860 6641 15.61 9.000 15820
3.00 - 1.7300 6937 16.00 - 9.227 " 16020 = £ (Y
3.03 1.7500 . 6976 17.00 9.805 16513. F 50 D (4005)
3.25 1.8740 7220 17.34 10.000 16675 L :
3.47 2.0000 -7457 18.00 10.380 16990 _where )
3.50 2.0185 7492 19.00 10.960 17456 P : o )
3.75 2.1630 7756 19.07 11.000 17488 - o o = loss of pressure in inches of water
3.90 2.2500 7910 20.00 11.535 17910 i V = ﬁl;fﬁtﬁ'f';,;e:t per minute
4.00 ©2.3070 8010 20.81 12.000 18265 . f;
4.25 2.4510 8256 . 22.54 13.000 19012 [~ . =di ter of feet; Lo 1
3 3 o 5i o8 - 11000 10730 S iameter of pipe in fee D ength of pipe in dxameters
4.50 2.5930 ‘8496 - 26.01 15.000 | 20420 - : i .
" 4.75 2.7395 8729 27.74 © | 16.000 21090 7 . If a factor of safety is thought desirable 'the length 45 may be used -
: : 4 though experiments show that the friction loss is equal to one velocity
. ) " 4 head in a length varying from 40 to 60 diameters depending upon the
CORRESPONDING VELOCITY FOR DRY AiR AT VARIOUS PRESSURES AND i smoothness of the duct. _The engineer’s judgment and experience should
TEMPERATURES AND 29.92 IN. BAROMETER i preKanl in hthls matter. F?r example, cc;lrrection should be made for pipes
— it with rough or uneven surfaces and in the case of brick or concrete ducts
 PRESSURE so0 0o 700 100 '1500 w00 | se0c | 8500 .t the friction loss should be increased 25 per cent or more.
tncbes | Ounces ’ o C ) s {1\ lf)orrfnuladfor rectangular ducts is de}rlxved in a similar manner but it
. i el will be found very convenient to use tl
0.25 | 0.1443 | 1965 | 1986 | 2003 | 2059 | 2149 | 2399 | 2696 | 2895 ) Y e accompanying chart, Fig. 1.
0.5 0.2884 | 2778 28(3)8 2832 | 2911 | 3038 | 3391 | 3812 | 4095 . . 3 Othe;l losses of pressure are at the entrance to the duct, through heater,
0.75 | 0.4326 | 3402 | 3439 | 3468 | 3565 | 3720 | 4153 | 4668 | 5020 _.- - ©} air washer, etc. In ordinary practice it is usual to keep the sum of the
1.0Q 0.5768 3929 3971 4005 4117 7| 4296 4796 5390 5795 iDi (o 1 ’ ' N 1
199 | 03005 | 4393 | 4240 | 4478 | 4602 | 4aos | s3> | 027 | €470 ; . ptnp;pg losses % t’?‘hA and the loss ]tlhrough..heater at less than 15 of the-
150 | 08650 | 4812 | 4864 | 4905 | 5042 | s262 | 5874 | 6602 | 7100 | static pressure. e remainder is then available for producing velocity.
;&5) }(1)(5)‘3‘% gégg 23‘; 2(2,)?)2 g‘gg Zggg g;g ;5‘1 gi’gg R The ideal duct system will take all factors into consideration and’
225 | 1.2075 | 5892 | 5956 | 6007 | 6174 | 6443 | 7193 | soes | se%0. . - H .. proportion air velocities so that the resistance will be practically equal

in all ducts regardless of length.
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