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«lenéths and mean’ velocities of flow as a circular duct of the same hydraulic

diameter. ~ When duct sizes are expressed in terms of hydraulic diameter, .

and when equations for friction loss in round and rqctangti_lar ducts are
equated for equal capacity and equal length, an equation giving the circu-
lar equivalent of a rectangular duct is obtained® (Equa.t;og 3) -
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where K SR
a = 19_1181?11‘ ° { one f.s:ide' of,x{éq@angl-ilar‘ Q9ct, i;iches.‘ -(Og.ﬁéf side ;5 b)
b= ig:qgt'h' of one side of rectangular duct, inches. "(Other gide se) -
d, = dircular equivalent of a rectangular _duqt for.eqqa}k friction .and capacity,’

inches.:

Table 2 gives. the circular equivalents -of -rectangular ducts for equal
friction and capacity -for aspegtfat{_i?s "notf. greater than 11,7»:"1_- based on

Equation 3.5+ Ce ST .- ¢
Multiplying or-dividing the length of each-side of a’duct_by: a constant
is the same as multiplying or dividing the equivalent round size by the
same constant. > Thus, if the circular equivalent of an 80 x 24 in. duct is
required, it will be twice that of 40 x 12 in. duet, or 2-x 23.0 = 46.0 in.

- .. DYNAMIC LOSSES: -

" Wherever eddying flow is present, brought dbout by sudden ¢hanges in

the direction or magnitude of the velocity of the air flowing, a greater loss

-in‘pressure takes-place than would-occur in a steady flow through. a siniilar
length of straight duct having a uniform cross-section. - Thg amount of

‘this loss, in excess of straight duct friction, is termed-dynamic loss. ' Dy-
"namic losses generally are greater with decelerating. flow in duct enlarge-
“ments than with accelerating flow in reducing fittings.. Although dynamic
TABLE 2. .CIRCULAR EQUIVALENTS oF RECTANGULAR Ducrs ror Equaw, Frrcrion

’ oot et - Anp-CAPACITY ¢ T et

.+ Dimenstons in Inches.

‘:-Rggfk- 490 45-1°50-1 55-4 60 85 78] 75 8.@) -85 90°:] 95| 100
6ULAR Dyer . N aEEE B : N N T o
0] 3.814.014.2°14.4|46{4.814.9]5:15.215.45.5]5:6]57
gg 4:1|4.3'14.6]4.8]5.0(52|5.3]5.5]|5.7.|5.816:0[:6.116.3
4.0 4414614915153 [55|15.7159|6.116.3|16.4]|6.6}6.8
4.5 4614.9452154|56!59(16.1163|6.5(6.716.9{7.017.2
5.0 49152155|5.7/60|6.2|6.4|6.7(69|7.1;7.3[7.417.6
5.5 51{54]57|60{63[65|68|70(7.2|7.4(7.6|7.8]{8.0
Rggin- 100 | 3105 110 | 115} 120 | 125 | 130 } 135 | 140 | 145 | 150 | ‘165 | 180
auLAR Duct
. 57/59(/60)6.1[6.2(6.3}6.4/6.5|6.6|6.7]16.8(6.9]|7.0
3.5 ‘6.3/6.4/6.5/(6.7168]|69}7.0(7.1]|7.217.3{7.417.517.6
4.0 6.8169/7.1/7.2|73|75(7.6(7.7|7.8]|7.9]|8.1|8.2]8.3
4.5 7.2{744175177]178!801!8.1(8.2184|8.5!8.6|8.7:18.9
50 .47.6/7.8|/80]8.1}183|84!86|8.7/8.919.0(9.1|9.3]|9.4
5.5 8.0(8.284)/8.6}8.7({88]9.019.2/9.4|9.5/9.6[9.8{9.8

1952 Guide -

d

¢ Air Duct Design ceoT eIt

~

- TapLe 2. CircuLar EQuivaLenTs oF REcTancULar Ducrs ror Equar Fricrion

AND CaraciTY (CONTINUED)
Dimensions in Inches

sz
_ Rec- ' o
- TAN~ 6 7 8 9 10 1 12 13 14 15 16 17 | 18 19
- "GULAR
Duycr
6 ‘6.6 :
7 |7.1) 7.7
8 |7.5|8.298.8
9 8018.6]9.3}9.9
- 10 8.419.1)9.8][10.4 |10.9
- 11 -18.8]9.5110.2 (10.8 |11.4 {12.0
12 9.11}9.9]10.7 |11.3 [11.9 |12.5 |13.1
13 ] 9:5({10.3 |11.1 {11.8 {12.4 {13.0 {13.6 {14.2
‘14 19.8110.7 J11.5(12.2 12.9 13.5 [14.2 [14.7 15.3
15 110.1 {11.0 {11.8 [12.6 [13.3 [14.0 (14.6 [15.3 [15.8 |16.4
T 16 |10:4 {11.4]12.2 {13.0°{13.7 [14.4 [15.1 {15.7 {16.3 {16.9 |17.5
17 [10.7 |11.7 }12.5 [13.4"{14.1 {14.9 {15.5 |16.1 [16.8 [17.4 [18.0 [18.6
187 |11.0 ]11.9 112.9:(13.7 |14.5 (153 [16.0 [16.6 [17.3 [17.9 {18.5 |19.1 [19.7
© 19 111.2 [12.2 ]13.2 [14.1: 114.9 |15.6 [16.4 |17.1 ]17.8 {18.4 [19.0 [19.6 [20.2i20
20 111.5 [12.5 {13.5 {14.4°{15.2 [15.916.8 [17.5 {18.2 [18.8 [19.5 |20:1 }20.7}21
22 [12.0 [13.1 [14.1 [15.0.|15.9 [16.7 {17.6 {18.3 {19.1 {19.7 |20.4 {21.0 {21.7i22
24 112.4'{13.6 [14.6 {15.6 {16.6 |17.5 ]18.3.]19.1 [19.8 [20.6 {21.3 |21.9 [22.6]23
- 26- 112.8 [14.1 15.2'{16.2 [17.2 [18.1 |19.0-[19.8 [20.6 {21.4 [22.1 {22.8 |23.5|24
.28 |13.2 |14.5 |15.6 [16.7 [17.7 118.7 ]19.6 |20.5 |21.3 [22.1 |22.9 [23.6-[24.4/|25
30 113.6 {14.9 116.1 [17.2 [18.3 [19.3'[20.2 [21.1 [22.0 [22.9 {23.7 [24.4 [25.2]25
32 -114.0 [15.3 |16.5-|17.7 [18.8 [19.8 |20.8 {21.8 |22.7 |23.6 |24.4 25.2 [26.0]26.
©-34 14,4 115.7 {17.0 [18.2 {19.3 [20:4 [21.4°[22.4 123.3 [24.2 [25.1 [25.97[26.7[27.
36 114.7 {16.1 (17.4-18.6 |19.8 [20.9 [21.9 23.0.{23.9 |24.8 [25.8 [26.6 {27.4]28.
38" |15.0 |16.4 [17.8.119.0'|20.3 [21.4 [22.5 23.57[22.5 [26.4 ./126.4 [27.3 [28:1]29.
740 115.3 [16.8 {18.2-]19.4 [20.7 |21.9 |23.0'|24.0%425.1 |26.0 [27.0 127.9 [28.8]29.
42 115.6 [17.1 118.5 119.8 |21.1 [22.3 |23.4.|24.5 |25:6 |26.6 [27.6 [28.5 [29.4/30.
~-44 15.9 117.5 |18.9 [20.2 {21.5 (22.7 {23.9 [25.0:[26.1 {27.2 [28.2 [29.1 {30.0I31.
46 116.2 {17.8 119.2 [20.6 |21.9 {23.2 {24.3. 25.5 [26.7 (27.7 128.7 129.7 [30.6{31.
~48 116.5 {18.1-]19.6 {20.9 |22.3 [23.6 [24.8 [26.0 {27.2 [28.2 [29.2 |30.2 {31.2|32
50 116.8-[18.4 |19.9 |21.3 [22.7 |24.0.[25.2 |26.4 |27.6 |28.7 |29.8 [30.8 |31.832
52 117.0°)18.7 [20.2 [21.6 [23.1 [24.4 [25.6 26.8 128.1 29.2 [30.3 [31.4 {32.4/33
54 |17.3-]19.0 [20.5 [22.0 |23.4 [24.8 126.1 [27.37|28.5, 29.7 130.8 [31.9 |32.9{33
- 567 :117.6 ]19:3 [20.9 [22.4 [23.8 [25.2 [26.5 |27.7 28.9 30.1-]31.2 |32.4 [33.4]34.
58 -117.8'119.5 [21.1-[22.7 [24.2 125.5°26.9 [28.2°]20.3 {30:5131.7 132.9 [33.9|35.
- 60 -]18.1 119.8 121.4 123.0 [24.5 [25.8 [27.3 [28.7 [29:8 |31.0 [32.2 [33.4 |34.5(85.
62 118.3 120.1 121.7 123.3 [24.8 {26.2 |27.6 {20.0 [30.2 |31:4|32.6 |33.8 [35.0]36.
©. 64 118.6 [20.3 [22.0 [23.6 {25.2 ]26.5 27.9 [29.3:130.6 [31:8:{33.1 {34.2 |35.5/36.
66 |18.8 {20.6 [22.3 [23.9 {25.5 [26.9 [28.37|29.7 {31.0 32.2-133.5 134.7 [35.9|87.
.68_ 119.0 [20.8 [22.5 [24.2 |25.8 |27.3 |28.7 [30.1 {31.4 |32:6 33.9 [35.1 [36.3|37.
.70 ]19.2 |121. [22.8 {24.5 26.1 [27.6 [29.1 [30.4 [31.8 [33.1 [34.3 [35.6 36.8]37
losses may be assumed to be caused by changes in area actually occupied

by the air flow, for convenience they are divided into two general classes:
(1) those caused by changes in direction of the duct at bends and branches,
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and (2) t,hose caused by changes in cross-sectional area of the duct at transi-

tions:
- Dynamic losses vary substantially as the square of the mean velocity of




