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g lengths and mean velocities of flow as a circular duct of the same hydraulic - TasLe 2. CracurAR EQUIVALENTS oF RECTANGULAR Dvucts ror Equan Fricrion
1 i diameter. When duct sizes are expressed in terms of hydraulic diameter, i g AND‘CAPACITY (Cox_rmvmn) )
‘E:; and when equations for friction loss in round and rectangular ducts are S - Dimensions in Irches
il equated for equal capacity and equal length, an equation giving the circu- ¢
g lar equivalent of a rectangular duct is obtained® (Equation 3). Sz - : A
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where S . ' 77177
R . : : . RS 8.1.7.5]|8.21{8.8
a = length of one side of rectangular duct, inches, (Othpr side is b.) - "9 .|80]86(9.3{9.9
b = length of one side of lfet;tangulir duct, ipch?s. (Othe:‘r_?id.e is a) . ) 10 | 84|91 9.8|10.4 }10.9 . ‘ . o
d. = circular equivalent of a rectangular dict for equal friction and capacity, 11 4-8.8] 9.5 110.2 |10.8 j11.4 [12.0 .
inches o ' A , 12 | 9.1 9.9ho7 s e 125 31|
- R . 13 | 9.5|10.3 [11.1 [11.8 [12.4 {13.0 [13.6 [14.2
Table 2 gives the circular equivalents of rectangular ducts’ for equal 1e 9.8 l10.7 1.5 h22 he 9 h3.5 l14.2 he.7 li5.3
friction and capacity for aspéct ratios not greater than 11.7:1 based on 15" {1001 110 1108 112.6 {13.3 1470 j14.6 153 P58 je.a | -
Equation 35~ B S "16 |10.4 [11.4 12.2 13.0 [13.7 [14.4 [15.1 |15.7 |16.3 [16.9 [17.5 [
Multiplying or dividing the length of each side of a duct by a constant 171107 [11.7 [12.5 [13.4 14.1 14,9 [15.5 [16.1 [16.8 |17.4 [18.0 18.6
is the same as multiplying or dividing the equivalent round size by the 18 [11.0 |11:9 12.9 |13:7 14.5 [15.3 |16.0 [16.6 |17.3 [17.9 [18.5 19.1 [10.7
_ ‘same constant. Thus, if the clrculm,eqmvalegt of an 80 ;3‘23‘111'4%“8';'18 ég ﬁg gg }gg ii'i %g.g 12.8 ig,4 i7é g.g %g.é ig.g 19.6 gg,zgo
i it wi i 12 in. duct, or 2 x 23.0 = 46.0 in.. : .5 112:5 [13.5-{14.4 [15.2 [15.9 |16.8 {17.5 {18.2 [18.8 [19.5 [20.1 {20.7]21
required, it will be twice that of 40 x 12.in. duct, -2z (1200 13011411 [15.0 1159 [16.7 |17.6 183 [19.1 |19.7 [2074. [21.0 [21.7]22
‘SHOCK LOSSES - 24 ]12.4 |13.6 |14.6 {15.6 116.6 [17.5 18.:'3 19.1 {19.8'120.6 {21.3 ]21.9 [22.6l23.
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Any sudden change in the direction or magnitude of the velocity of the 28" |13. . . -7 [17.7 [18.7 119.6 [20.5 [21. . .9 [23.6 [24.4125.
air ﬂgrw causes a greater loss in pressure than would occur in stéady flow - 30 113.6 114.9 16.1 117.2 }18.3'/19.3.120.2 [21.1 [22.0 [22.9 |23.7 24.4 125.2(25.
through a straight duct of uniform cross-section and the same length. o 32 .[14.0 [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.
Although all shock losses may be co,nsxdfered as-caused by}rlcha.nge?h}n_(iiagg . gé ﬁ; }gz {;2 igg }gg £3 §i4 2233 gg zg 25.1 %'9 26.7127.
area actually occupied-by the air flow, for convenience they are divi g 14, .1'117.4 |18.6 [19.8 120.9 [21.9 [23. .9 [24.8 [25.8 [26.6 [27.4128.
into two geg'eml classes: those caused by changes in direction of the duct, .38 15.0 [16.4' (178 |19.0 |20.3 [21.4 [22.5 |235 [24.5 [25.4 [26.4 [27.3 |28.1[29.
and those caused by changes in cross-secitonal area of the duct.  Conduit © 40- 115.3 [16.8 [18.2 [19:4 [20.7 [21.9-123.0 [24.0 [25.1 [26.0 {27.0 127.9 |28 sl20
g . , . e - 42 <1g.g };é ig.g ég.g gl.r gg g.i 24.(5) %.g.? g?.g 27.6 [28.5 129.4J30
. ' : ECT. AR ; ‘EQuAL Fricrion .44 15.9 §17. . 22 121:5-122.7 123.9 125. . .2 [28.2 [29.1 '30.0J31
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Dimensions in Inches : 48 16:5 [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.
- . R . ok 150 .116.8 |1874 [19.9 [21.3 [22.7.24.0(25.2 |26.4°|27.6"|28.7 [29.8 [30.8 {31.8{32
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guLar Ducr 1 R ) . 1 N .64 :[17.3 [19.0 j20.5 |22.0 [23.4-24.8 {26.1 }}27.3 (28.5 |29.7-{30.8 |31.9 [32:9(33
3.0 |3.8|40l42{44|46|48|€9)51]|52[54]|56|56|57 - 56 (17.6 |19.3 [20.9 [22.4 [23:8 |25.2 126.5 [27.7 |28.9 [30.1 [31.2 [32.4 |33:4]34
3.5 41/43/46|48{50(562|56.83|56]|5.7]|58{6.0]6.1|86.3 ©.58 117.8 119.5 (21.1 [22.7 124.2 ]25.5 126.9 (28.2 (29.3 [30.5 [31.7 |32.9 |33.9{35
4.0 44|46 4.9]5.1]5.83]6.56:/5.71°5.9]6.1]6:3(6.4)6.6]6.8 -60  118.1 119.8 121.4 [23.0.[24.5.125.8 127.3 {28.7 [29.8'|31.0 [32.2 [33.4 |34.5/35
45 |46|49|52|54|56]569161|63)|65)|6.7]6.98]7.0]7.2 " 762 "[18.3 [20.1 [21.7°(23.37/24.8 [26-2 [27.6 290 [30-2 31 4 32.6 [33.8 {35.0]36
50 |a9|52|55|67|60[62(64|6.7|69|71|7.3]|74/[7.6; R et e il el tad el L -2 814
5.5 |56.1]|64)|57|60]63|65|68[7.0]7.2{7.4|76]7.8]|8.0 "64 "18.6 120.3 22.0-123.6 125.2°(26.5 {27.9 {29.3 {30:6|31:8 [33.1-134.2 (35.5[36.
. : . : .86 [18.8 [20:6 122:3 123.9 125.5°|26.9 [28.3 29.7 |31.07|32.2 33.5 134.7 |35.9!87.
.. : S 68 -119.0 [20.8'122.5-124.2 (25.8 [27.3|28.7 130.1 31.4-(32.6 |33.9 |35.1 |36:8[37
- - ) ) :70 3119.2 |21.7 22.8124.5-26.1-|127.6 291304 31‘:‘.8;33.1 34.3 35_.6'36,837.
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il NN N —— = - i ¢ transitions are representative of changes in cross-sectional ares, and bends *-
3.0 |5.7(59(60/6.1|6.2/6.3|64|6.5]6.6|6.7|6.8}6.9]7.0, (elbows) are representative of changes in direction of the duct. )
3.6 6.316.4/6.5|6.7168|69{7.0|7.117.2]|7.3|7.4|7.67.6 1 ) f the veloci . ¢ .
40 |6.8/6.9}71/|7.2]|73|7.5]7.6{7.7(7.8]|7.9}8.1/|8:2]8.3. . Shock losses vary substantially as the square of the velocity of the air,
- 45 (7.2(7.4/7.6|7.7(7.8/8.0/8.1|8.284|85]8:6]8.7)8.9 - -and.are:therefore conveniently expressed-as a fraction of the velocity head.
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