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DUCT SIZING METHODS

General

The abjective is to size the ductwork so that the total pressure loss along each flow path provides the correet an
guantity through the network at each terminal without generating unacceptable noise.

A number of methods are used to size air conditioning ductwaork and include:-
1. Velocity reduction method.
2. Constant pressure gradient method.
J. Balanced pressure drap method.
4. Static regain method.

Velocity reduction method

Each duct segment is sized on a specified velocity. The velocity is selected on the basis of experience and is reduced
along the duct run.

Constant pressure gradient method

Each segment of the ductwork system is sized on the basis of a selected fixed pressure gradient. The prassur
gradient is expressad in terms of unit length of straight duct, a value of 1.00 Pa/m is typical. This method is often
termed the egual friction method.

Balanced pressure drop method

This is essentially a resizing method. Duct sizes initially sized by some other methad or combination of methods are
adjusted such that there is an equal pressure drop along all air flow paths, from the fan to each terminal. This wil
minimise the amount of pressure required to be taken up by balancing devices in the netwark. From the initial sizing
calculations the path with the greatest pressure loss (the index run| is determined. The size of the segments in al
other paths are then adjusted such that all paths have the same pressure drop as the index run.

Static regain method

This method is applicable to supply air duct systems only.

The static regain method sizes the ductwork system so that the pressure recovery due to decrease in velocity at e
branch or velocity fitting just offsets the friction loss in the succeeding section of duct. The static pressure will then
theory be the same at each terminal and at each branch throughout the system.

Note: -

For full and detailed information on the design of duct systems including the calculation of system total pressure an
fan selection, reference should be made to:-

AIRAH Application Manual DA3 - Ductwerk for Air Canditiening and
AIRAH Application Manual DA13 - Fans - Selection and Application.
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DUCT SYSTEM PRESSURE LOSSES

The total system resistance loss in a duct system is a combination of friction and dynamic losses.

Straight Ducts - In straight parallel ducts, dynamic loss is insignificant so the total loss is assumed as all friction. This
viluz may be obtained from the following duct friction chart or if using the Constant Pressure Gradient Method of
‘siting & value for friction loss is assumed, e.g., 1.00 Pajm.

Duct Fittings - For duct fittings both dynamic and friction losses are significant. Data for fittings are gven in the
Malowing tables in terms of total loss, expressed as a Loss Coefficient K,. The total pressure loss for a duct fitting is
‘anexpression of pressure loss in terms of velocity pressure or m‘nmw prassure difference muitiplied by the loss
caetficient. Values of velocity pressure may be obtained from the following chart.

Tatal pressure loss of a fitting is given by:-

FT = K1 Pu
whara:-

P, = total pressure loss through fitting (Paj
K, = loss coefficient
P, = velocity pressure {Pa)
l-"H-u:iﬂ pressure is given by:-
P, =050 pV*
- 0.80V* for air at 20°C.

V = velocity of the air stream (mis)

Far a circular duct,

V = 1273 1 {Flow, Lis} | (diameter, mm)* (mis)
p = density of air (kgim’)

Values of velocity pressure may be read from the following table.

402




VELOCITY PRESSURE - AIR (P,)

Velocity {mis) | Velacity pressure (Pa)
1.00 0.50
1.25 0.84
1.50 1.35
1.75 1.84
2.00 240
2.28 3.04
2.50 379
2.75 4.54
J.00 5.40
3.25 6.34
350 7.35
3.75 844
400 8.8
4.25 10.8
450 12.2
475 13.5
5.00 15.0
5.25 18.5
5.50 18.2
575 19.8
6.00 218
6.25 234
6.50 254
6.75 213
7.00 284

B, - 05 pV* = 0.60 V* Pa for air at 20°C
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Velocity (mis) | Velocity pressure (Pal
7.25 )
1.50 34
1.75 36
8.00 38
8.25 41
8.50 43
8.75 48
8.00 43
9.25 51
8.50 54
3.75 57
10.0 &0
12.5 94
15.0 135
178 184
200 240
228 304
25.0 375
215 454
300 540
35.0 135
40.0 950
450 1215
50.0 1500




PRESSURE LOSS - CIRCULAR METAL DUCT

ORY AIR at 20°C and 101.325kPa
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DIVIDED FLOW FITTINGS
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IVIDED FLOW FITTINGS (cont.)
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DIVIDED FLOW FITTINGS (cont.)
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DIVIDED FLOW FITTINGS (cont )
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COMBINED FLOW FITTINGS (cont.)
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INTAKES (cont.)
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WEIGHTS & AREAS OF RECTANGULAR
GALVANISED STEEL DUCT

Weights include 20% allowance for bracing, hangers. waste and seams.

an

Width plus Metal Thickness {mm) Area (m’)
Height {mm) 0.5 0.6 0.8 1.0 1.2 1.6 20 per lin m
250 1.28 2190 J.6B 4.53 5.80 7132 920 0.50
275 253 d.18 4.03 505 6.38 B8.08 iR ) 0.55
300 .78 348 439 5451 6.96 B.78 11.03 0.60
325 2.58 3.7 4.76 597 154 952 11.96 0.65
350 3.22 4.06 5.13 6.43 B2 10.25 1288 0.70
375 345 435 548 6.89 8.70 10.99 13.80 0.75
400 368 4564 5.86 1.35 8.28 11.72 W 0.0
475 . 433 6.23 181 880 12.45 1563 D85
450 4,14 5.22 B.59 8.27 10.44 13.18 168.56 0.90
475 4.37 5.51 E.96 B.79 11.02 13.9] 17.48 0.95
500 4.60 5.80 1.2 818 11.60 1485 18.40 1.00
52% 483 6.09 1.69 885 12.18 15.38 19 105
550 ‘5.08 6.38 .08 0.1 12.76 168.11 20.23 1.10
575 5.29 6.67 B.42 10.56 13.34 16.84 21.16 1.18
800 5.51 6.96 8.79 11.02 13.82 17.58 2208 1.20
B50 5.87 1.54 9.52 11.84 146,08 19.04 23.92 1.30
700 5.43 8.12 10,25 | 1288 | 1624 | 208! 25.78 1.40
750 6.89 8.70 10.98 13.78 17.40 21.27 2760 1.50
80 1.35 9.28 172 14.70 18.56 2343 20,44 1.60
850 7.81 8.86 1245 15.62 18,72 2490 nz 1.78
900 8.27 10.44 13.18 16.54 20.88 26.37 an 1.80
950 8.73 11.03 13.81 17.45 2204 2781 34.95 1.80
1000 9.19 11.61 14.65 1837 | 2320 | 2929 | 3679 2.00
1050 8.95 12.19 15.38 19.29 24.38 30.76 3J8.63 2.10
1100 mn 12.77 16.11 200 2552 3222 4047 .20
1150 10.57 13.35 16.84 21.18 26.68 3369 42,31 2.0
1200 11.03 13.83 17.58 22.05 2784 35:15 4415 240
1250 11.49 14.51 18.31 22.87 28.00 3662 45399 250
1300 11.95 15.09 1908 | 2383 | 30.16 | 3808 | 4783 2.60
1350 12.4) 15.87 19.77 24 B0 31.32 39.55 4987 2.70
1400 12.87 16.25 20.51 25.71 32.48 41.01 51.51 2.80
1450 1333 16.83 21.24 26.64 3164 4248 §3.38 .90
1500 13.79 17.41 21.97 2756 34.80 4134 55.19 3.00
1550 14.25 17.89 | 2270 | 2848 | 3596 | 4551 57.03 310
1600 4n 1857 | 2344 | 2940 | 3712 | 4687 | 5887 3.20
1650 1517 19.15 2417 30.32 38.28 48.34 N 3.10
1700 15.68 18.73 2490 | 1124 3544 | 4380 B2.5E 3.40
1750 1609 | 20.1 2563 | 3215 | 4080 | 5127 | B4.39 3.50
1800 16.54 <0.89 28.37 307 41.78 5271 B6.23 360
1850 1700 | 2147 | 2700 | 3399 | 4282 | 5420 | BRO7 370
1900 1746 | 2205 | 2783 | 3491 | 4408 | 5566 | 69.91 380
1950 1782 | 2263 | 2856 | 35B3 | 4524 | §71.12 71.75 3.90
2000 1238 | 230 2929 | 36.75 | 4640 | 5859 | 7359 400
kg per linear metre




- WEIGHTS & AREAS OF CIRCULAR

GALVANISED STEEL DUCT
Diameter Metal Thickness (mm) Area (m?)
{rmm) 0.5 0.6 0.8 1.0 1.2 1.6 2.0 per linm
100 1.44 1.82 2.30 283 | 364 460 5,78 0.31
125 1.80 2.28 2.88 1.61 458 5.75 7.22 0.39
150 2.17 2,73 3.45 438 | 547 6.90 8.67 0.47
175 2.53 3.18 | 403 505 | 638 | 805 | 10.11 0.55
200 2.89 3.65 4.60 577 | 1.29 920 | 1156 0.63
225 3.25 410 | 5.18 643 | 820 | 1035 | 13.00 0.71
250 3.61 456 | B.7% 7.22 | 911 | 1.50 | 1445 0.79
275 3.7 5.01 6.33 7.94 | 10,02 | 1285 | 1589 0.86
300 4.33 5.47 6.90 866 | 1083 | 1380 | 17.34 0.94
325 4,69 5.92 7.48 838 | 11.84 | 1485 | 18.78 1.02
350 5.05 | 638 805 | 1000 | 1278 | 1611 | 20.23 1.10
375 5.41 6.84 863 | 1082 | 1387 | 1728 | 2187 1.18
400 5,78 7.28 920 | 1154 | 1458 | 1841 | 23.12 1.28
425 B.14 7.75 978 | 1227 | 1549 | 1956 | 2456 1.33
450 6.50 B.20 | 10.35 | 1289 | 16.40 | 20.71 | 2B.01 1.40
475 686 | 866 | 1082 | 1371 | 17231 | 2188 | 2745 149
500 7.22 g.11 1150 | 1443 | 18.22 | 2301 | 2890 157
525 7.58 957 | 1208 | 1515 | 1913 | 24.18 | 3034 1,65
550 7.94 | 10.08 | 1265 | 1587 | 2004 | 2531 | 31.79 1.73
575 B30 | 1048 | 13.28 | 1659 | 2096 | 2646 | 33.23 1.80
BO0 B.BE | 1094 | 1380 | 1732 | 2187 | 2781 | 3458 1.88
625 902 | 1139 | 1438 | 1804 | 2278 | 2878 | 36.12 1.96
650 838 | 1185 | 1496 | 1876 | 2389 | 2981 | 3757 2.04
B75 975 | 1230 | 1553 | 1948 | 2480 | 3108 | 39.01 2.12
700 10.17 | 1276 | 1601 | 20,20 | 2557 | 3231 | 4048 2.20
725 1047 | 1322 | 1668 | 2092 | 2642 | 3336 | 4180 7.28
750 1083 | 1367 | 17.26 | 2185 | 27.33 | 3451 | 4335 2.38
775 1118 | 1413 | 1783 | 2237 | 2824 | 3586 | 4479 243
B00 11.55 | 1458 | 1841 | 23.09 | 29.15 | 3681 | 46.2¢ 2.5
825 1181 | 1504 | 1898 | 2381 | 3007 | 3795 | 47.68 2.59
850 1227 | 1549 | 1956 | 2453 | 3098 | 39.11 | 49.13 7.67
875 1263 | 1585 | 2013 | 2525 | 3189 | 40.26 | 5057 2.75
800 1289 | 1641 | 2071 | 2597 | 3280 | ;141 | 5200 2.83
925 1335 | 1686 | 21.28 | 26.70 | 3371 | 4256 | 5348 2.91
850 13.72 | 17.32 | 2186 | 2742 | 3482 | 43.7) | 5480 2.98
875 1408 | 1777 | 2243 | 2814 | 3553 | 4485 | 5638 3.08
1000 1444 | 1823 | 2301 | 2886 | 3644 | 4607 | 57.79 3.14

kg per linzar metre

422

Weights include 20% allowance for bracing, hangers, wasta and seams.




