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Abstract The linear superposition principle applies where the governing equations of a physical problem are linear. Keeping other
factors unchanged, in a ventilation system, the change of the air flow has a non-linear relation with that of the air resistance, and thus
the linear superposition principle does not apply directly. Based on the Taylor’s expansion, however, the superposition feature can apply
to some extent for the changes of the air flow and the air resistance in a ventilation system by the linearization of the non linear
equations, which means that in a ventilation system the variations of the air resistance of different parts can approximately be added up to
calculate the air flow variation when the changes of air resistances are relatively small. The error of such kind of superposition increases
with the expanded range of air resistance’s variations. The superposition feature of a ventilation system is important for the evaluation and
identification of the air flow’s fluctuations. For a large and complex ventilation network, however, the application of the superposition
method requires further studies.
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Table 1 Basic information table of branches

I G U 1 A AR AR BR/(N -5+ m™) W/ (m?s7) WU /Pa
1 6 1 2.24649 29.135 -748.330
2 1 4 1.47150 14.168 295.376
3 1 2 1.37340 14.967 307.659
4 2 5 4.12020 7.079 203.473
5 2 3 1.17720 7.888 73.247
6 3 5 0.78480 13.031 133.277
7 4 3 0.98100 9.337 85.530
8 5 6 0.58860 20.110 238.052
9 4 7 5.88600 4.830 137.348
10 3 7 2.94300 4.193 51.761
11 7 6 3.92400 9.024 319.569

R 1 P ARAS B R ARy
-14714  -7.155  -7.559  -3577  -3983  -6.58

AW 26 53 SRR AE A R 1, B 23 32 6 FGp 32 7 1AL
BELAS 3900 B DRI 3%, DU 30 XL o0 fe 0 e B 1 19 KL
AR

(-0.1148,-0.0565,-0.0583 ,-0.0057,-0.0526,-0.1461
-0.0554,-0.118,-0.0012,0.0381,0.0369)

R 2 (8) I Hh (9 IS b 1) kD

(-0.1164,-0.0573,-0.0591,-0.0056,-0.0534 ,-0.1484,
-0.0561,-0.154,-0.0012,0.0388,0.0376)

I8 FH 2 () THARE Hh) 9 R 2% 1) ik Dy

(0.0135,0.014,0.013,0.0098,0.0155,0.0157,0.0134,00148,

*®2 KPEA[EE LR E A

-1.691 -2.477 0.785 -0.073 0.858 -0.987 -1.866 -1.060 -0.611 -0.021 -0.632
-1.994 0.877 -2.870 -0.862 —-2.009 -0.635 0.839 -1.497 0.038 -0.535 -0.497
-0.211 -0.018 -0.193 -0.561 0.368 0.334 -0.019 -0.227 0.0005 0.015 0.016

-0.292 0.267 -0.558 0.457 -1.015 -0.591 0.256 -0.135 0.010 -0.167 -0.157
-1.316 -0.835 -0.481 1.132 -1.613 -2.988 -0.815 -1.856 -0.020 0.560 0.540

-0.484 -0.811 0.326 -0.032 0.359 -0.419 -1.461 -0.451 0.651 -0.68 -0.033
-4.838 -2.135 -2.703 -1.828 -0.875 -4.421 -2.092 -6.249 -0.043 1.454 1411

-0.067 -0.071 0.0039 0.0002 0.0037 -0.0027 0.174 -0.0025  -0.245 0.181 -0.065
-0.044 -0.0018  -0.042 0.0053 —-0.047 0.058 -0.138 0.063 0.136 -0.243 -0.107
-0.437 -0.256 —-0.181 0.025 -0.206 0.259 -0.031 0.284 -0.225 -0.496 -0.721

1 -4.716 -10.157  -2.439 -2.118 -4.558

0.0407,0.0195,0.0188)
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Table 2 Relative error under different varying range of resistances (=6, 7)

Aé‘(, A87 Aé‘g Aé‘g Aé‘l[) Aé‘n

ATI?[/% A, Ae, Ags Ae, Aegs

0.0135 0.0140 0.0130 0.0098 0.0155

0.0225 0.0232 0.0217 0.0160 0.0257
10 0.0440 0.0455 0.0425 0.0303 0.0502
15 0.0644 0.0666 0.0623 0.0432 0.0735
20 0.0839 0.0866 0.0812 0.0548 0.0955
25 0.1024 0.1057 0.0991 0.0653 0.1164
30 0.1200 0.1238 0.1162 0.0747 0.1363

0.0157 0.0134 0.0148 0.0407 0.0195 0.0188
0.0261 0.0223 0.0246 0.0670 0.0323 0.0311
0.0510 0.0437 0.0480 0.1287 0.0627 0.0605
0.0745 0.0640 0.0702 0.1850 0.0911 0.0880
0.0967 0.0834 0.0912 0.2364 0.1177 0.1138
0.1178 0.1018 0.1111 0.2837 0.1426 0.1380
0.1377 0.1194 0.1300 0.3272 0.1661 0.1609
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