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len, and mean velocities of flow as a circular duct of the same hydraulic
diafttg:er. When duct sizes are expressed in terms of hydraulic diameter,
and when equations for friction loss in round and rectangular ducts are
equated for equal capacity and equal length, an equation giving the circu-
lar equivalent of a rectangular duct is obtained® (Equation 3).

(ab)esn s/ (abp ‘(3)
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where

a = length of one side of rectangular duct, inches. (Other side is b.)

b = length of one side of rectangular duct, inches. (Other side is a.)

d, = circular equivalent of a rectangular duet for equal frictfion and capacity,
inches.

Table 2 gives the circular equivalents of rectangular ducts for equal
friction andglcapa.city for aspect ratios not greater than 11.7:1 based on
Equation 3.* .

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
game 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. duct, or 2 x 23.0 = 46.0 in.

DYNAMIC LOSSES

Wherever eddying flow is present, brought about by sudden changes 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 similar
length of straight duct having a uniform cross-section. The 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

AND CaraciTY
Dimensions in Inches

TapLg 2. CircuLAER EQUIVALENTS oF RECTANGULAR Ducrs vor EqQuan Fricrron

Rggzn- 40 | 45 50 55 (X)) 65 70| 75 80 85 9.0 05 | 100
auLAR Ducr

) 38/40]/42|44]46[{48|49|51}|52]|564)55]5.6 5.7

gg 41/43|46|48/50(52|53|565!57|568|6.016.1|6.3

4.0 44/146/49|5.1{6.3{5.6|57/59|6.1/6.3)64]|6.6]|86.8

4.5 46|49!52|54|5.6|6.9|61(63[6.5!|6.7}/6.9]7.0 7.2

5.0 40!62(55(5.7160/6.2164167]/69]|7.1|7.3/7.4 7.6

5.6 51/164167|60/63|685|68(7.0/7.217.4(7.6|7.8 8.0

Rgtl.::x- 100 | 108 [ 110 | 115 | 120 } 125 | 130 | 135 | 140 | 145 | 150 155 | 160
auLas Docr . )

: 57/569]/6.0]6.1]62|63|64]|6.5|66]|6.7|6.8 6.9(7.0

gg 63/64!165|/67/68/69[70{7.117217317.4]7.57.6

4.0 6sle6ol71i72|7.3|75|7.6]77|78/7.9]|8.1[8.2 ‘8.3

4.5 7217.4|76|7.7{7.8|8.081|8.2)84]|85 8.6]8.7] 8.9

5.0 76|7818.0]81!83|84186(87(89:9.0/90.1}9.3 9.4

5.5 80!82|84;8.6/8.7(88|9.0{9.2|9.4]|9.5]9.86 9.8 (9.8
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. TaBLE 2. CiecULArR EQUIVALENTS OF RECTANGULAR Ducrs roR EquaL FricTion

AND Caraciry (CONTINUED)
Dimensions in Inches

Son
Bele |l v 08| o|wo|u|lw|ov|w|lwle]elels
GULAR
Doce
6 6.6 .
7 7117.7
8 7.5]18.218.8
9 '8.018.6]9.3]9.9
10 8.419.119.8]/10.4(10.9
11 8.819.5[10.2 [10.8 [11.4 [12.0
12 9.1 9.9 110.7 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 9.8 110.7 |11.5 |]12.2 {12.9 j13.5 |14.2 {14.7 115.3
15 [10.1 |11.0 {11.8 {12.6 {13.3 [14.0 |14.6 |15.3 [15.8 |16.4
16 |10.4 |11.4 {12.2 [13.0 |13.7 {14.4 |15.1 |15.7 |16.3 [16.9 {17.5
17 110.7 [11.7 {12.5 113.4 |14.1 |14.9 [15.5 {16.1 {16.8 |17.4 {18.0 |18.6
18 11.0 ]11.9 |12.9 113.7 114.5 [15.3 {16.0 {16.6 §{17.3 |17.9 |18.5 {19.1 {19.7|
19 {11.2 {12.2 |13.2 [14.1 [14.9 [15.6 |16.4 {17.1 {17.8 |18:4 {19.0 {19.6 {20.2{20
20 |11.5 [12.5 [13.5 [14.4 {15.2 {15.9 {16.8 |17.5 {18.2 [18.8 {19.5 120.1 |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 |21.7|22
24 112.4 |13.6 |14.6 |15.6 (16.6 117.5 [18.3 {19.1 {19.8 }20.6 |21.3 [21.9 [22.6/23
26 [12.8 [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 |18.7 |19.6 [20.5 {21.3 [22.1 [22.9 123.6 |24.4{25.
30 [13.6 |14.9 {16.1 |17.2 |18.3 |19.3 {20.2 [21.1 |22.0 |22.9 [23.7 |24.4 |25.2(25.
32 |14.0 |15.3 |16.5 {17.7 {18.8 {19.8 |20.8 {21.8 |22.7 |23.6 |24.4 125.2 {26.026.
34 [14.4 [15.7 |17.0 118.2 |19.3 |20.4 |21.4 [22.4 |23.83 |24.2 {25.1 [25.9 |26.7|27.
36 [14.7 j16.1 [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 |19.0 |20.3 |21.4 |22.5 2_3.5 24.5 125.4 126.4 |27.3 |28.1}29.
40 [15.3 {16.8 |18.2 |19.4 [20.7 |21.9 |23.0 {24.0 {25.1 |26.0 [27.0 [27.9 |28.8(29.
42 . 115.6 |17.1 |18.5 [19.8 |21.1 |22.3 |23.4 |24.5 [25.6 |26.6 127.6 128.5 }29.4/30.
T 44 [15.9 |17.5 [18.9 [20.2 [21.5 |22.7 |23.9 |25.0 |26.1 |27.2 |28.2 {29.1 {30.0|31.
46 116.2 117.8 {19.2 [20.6 §21.9 |23.2 [24.3 [25.5 |26.7 {27.7 {28.7 129.7 130.6/31.
48 [16.57]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 |20.8 |30.8 {31.8]32.
52 [17.0 |18:7 j20.2 |21.6 |23.1 |24.4 [25.6 |{26.8 |28.1 |29.2 |30.3 |31.4 (32.4/33.
54 |17.3 |]19.0 {20.5 [22.0 [|23.4 124.8 [26.1 [27.3 |28.5 [29.7 {30.8 j31.9 |32.9{33.
- 56 [17.6 ]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 [17.8 {19.5 |21.1 {22.7 |24.2 {25.5 |26.9 {28.2 [29.3 |30.5 [31.7 |32.9 |33.9{35
60 |18.1 |19.8 |21.4 |23.0 |24.5 [25.8 {27.3 |28.7 {29.8 |31.0 |32.2 33.4 |34.5i35
62 [18.3 |20.1 |21.7 [23.3 124.8 |26.2 |27.6 |29.0 {30.2 [31.4 ]32.6 |33.8 {35.0i36.
64 [18.6 120.3 |22.0 [23.6 |25.2 [26.5 [27.9 |29.3 |30.6 {31.8 {33.1 [34.2 {35.5!36
-66  |18.8 }20.6 122.3 123.9 [25.5 126.9 |28.3 {29.7°131.0 |32.2 133.5 {34.7 185.0;87
© 68 |19.0 120.8 |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 |21. |22.8 {24.5 {26.1 {27.6 {29.1 130.4 {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,
and (2) those 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
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