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Balancing air flow at terminal in CAV duct system with DPM method
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Abstract

Adequate ventilation with the proper amount of air to the right place is important factor
to achieve a good indoor air climate. Thus it is of prime importance that the ventilation
system is working properly. This requires reliable pressure loss calculation to balance the air
flow through duct systems. So a computer program for balancing CAV duct system is devel-
oped in this study. The results of CAV duct system is compared with the “Balans” code de-
veloped by Larsen from Norway. To obtain the pressure drop characteristics of damper at
duct terminal, some experiments are performed using DPM(Dual Pressure Measurement)
system. To adjust the resistance of damper, present study suggests that some special diffus-
ers should be designed and damper producers should give the data of air flow vs. pressure
drop to the customs when they manufacure the damper. One of the results concludes that the
working time can be reduced from several minutes to several seconds per damper in the

present experimental site, if the DPM system and the air volume adjusting process are used.
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Table 1 Specification of Larsen’s'” duct system
number start end dia.[mm] length[m] Q[CMH]
1 0 10 315 5 0
2 10 15 315 4 0
3 15 20 315 5 0
4 20 30 315 5 0
5 30 40 315 5 0
6 40 50 250 8 0
7 50 60 125 4 0
8 60 70 125 2 150
9 50 80 200 5 0
10 80 90 160 4 0
11 90 100 125 3 150
12 90 110 125 3 150
13 80 120 125 3 150
14 80 130 125 3 150
15 10 140 200 5 0
16 140 150 125 4 100
17 140 160 125 4 100
18 20 170 125 3 120
19 30 180 125 3 120
20 40 190 125 3 120
21 15 200 125 3 0
22 200 210 125 2 100
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Table 2 Application equations of minor loss in present study

type geometry pressure loss coefficient ¢
sudden )
expansion ' t= <%_ 1 >

-
A, A
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contraction ‘_ §z=0.15< ——%—)
Al A,
straight 1.5
I I V. ’

through for &= 035( % 1))
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. ANV, A
fitting AV, l l t=25(5) (2~ 1.33+0.95(4))
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Table 3 Input data for CDBS program

3

=
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length dia. width height fitting designed
start end
[m] (mm] (mmn] [mm] type Q[CMH]

0 1 0.8 0 500 300 3 0

1 2 0.9 0 450 250 5 0
2 3 3.5 0 450 250 3 0
3 4 11.2 0 350 200 3 0
4 5 3.4 0 250 150 5 0
5 6 0.1 0 250 150 3 0
6 7 4.2 0 250 150 3 0
7 8 0.1 150 0 0 4 175
6 9 0.1 150 0 0 4 175
5 10 2.4 0 250 150 4 0
10 11 0.1 150 0 0 4 175
4 12 2.1 0 250 150 5 0
12 13 0.1 150 0 0 4 175
12 14 5.2 0 250 150 3 0
14 15 0.1 150 0 0 4 175
3 27 2.1 0 250 150 5 0
27 31 0.1 150 0 0 4 175
27 28 5.2 0 250 150 3 0
28 32 0.1 150 0 0 4 175
3 29 34 0 250 150 5 0
29 33 0.1 150 0 0 4 175
29 30 4.2 0 250 150 3 0
30 34 0.1 150 0 0 4 175
2 25 2.1 0 150 100 4 0
25 26 0.1 150 0 0 4 175
1 16 2.1 0 300 200 5 0
16 23 2.1 0 150 100 4 0
23 24 0.1 150 0 0 4 175
16 17 7 0 300 200 3 0
17 21 3.3 0 250 150 4 0
21 22 0.1 150 0 0 4 175
17 18 7.1 0 250 150 3 0
18 19 3.3 0 250 150 4 0
19 20 0.1 150 0 0 4 175
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Table 4 The results of CDBS program
dia. area designed vel. total damper fitting
start end
[mm] [m] Q[m'/h] | [m/s] | P[Pa] [ dP[Pa] type
7 8 150 0.0177 175 2.75 33 7 4
6 9 150 0.0177 175 2.75 34 6 4
10 11 150 0.0177 175 2.75 40 0 4
12 13 150 0.0177 175 2.75 30 10 4
14 15 150 0.0177 175 2.75 29 11 4
27 31 150 0.0177 175 2.75 24 15 4
28 32 150 0.0177 175 2.75 23 17 4
29 33 150 0.0177 175 2.75 25 15 4
30 34 150 0.0177 175 2.75 24 16 4
25 26 150 0.0177 175 2.75 30 10 4
23 24 150 0.0177 175 2.75 23 17 4
21 22 150 0.0177 175 2.75 15 25 4
19 20 150 0.0177 175 2.75 15 25 4

Table 5 The procedure of solving the damper opening rate

start end designed damper dP+dP’ (a=100) damper opening
Q[CMH] dP[Pa] [(Pa] rate a
7 175 7.19 29.19 78
6 175 5.9 27.9 81
10 11 175 0 22 100
12 13 175 10.16 32.16 74
14 15 175 11.29 33.29 73
27 31 175 15.38 37.38 68
28 32 175 16.51 38.51 67
29 33 175 14.66 36.66 69
30 34 175 15.95 37.95 67
25 26 175 9.59 31.59 75
23 24 175 17.09 39.09 66
21 22 175 25.37 47.37 59
19 20 175 24.65 46.65 60
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