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Abstract: In order to predict the full three-dimensional (3D) flow field characteristics and its flow-re-
sistance features of complex ventilation piping system in a waste-to-energy power plant quickly and accu-
rately ,the 3D shear stress transport ( SST) turbulence mode, 1D loss coefficient model and the porous
media model were combined to establish a new numerical model for multi-dimensional coupling. The ac-
curacy of the numerical simulation was verified by the mass flow rate data and pressure distributions meas-
ured at a power plant. The flow characteristics of the system was also analyzed to find out the reason of its
poor ventilation, and the whole pipe system was optimized. The validation results demonstrate that our
proposed numerical strategy agrees quite well with the measurements and the relative error between outlet

pressure, pipe flow rate and measured value is below 10% . Further analysis indicates that the current
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flow-resistance feature is caused by the unreasonable piping distribution and the abundant non-standard

side-branches. After optimization, the flow distributions of piping system are more reasonable, and the

ventilation volumes of the three workshops which originally do not meet the requirements increase from

3.6% ,1.3% and 6.4% to 34.9% ,4.8% and 10. 1% respectively, which all reach the operation indi-

cators of the power plant.

Key words: ventilation piping system,flow distribution , numerical simulation,field measurement , optimi-

zation layout
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Fig. 1 Schematic diagram of complex ventilation piping
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Fig. 2 Schematic diagram of 3D fluid domains in the

complex ventilation piping system

x1 MEXISER

Tab. 1 Results of mesh generations

45 B AR EEEE R
FOTE/100 /100
b s Sf/mm E/mm R
1 6.46 2.45 200 0.1 1.2
2 7.18 3.15 150 0.1 1.2
3 8.03 3.97 100 0.1 1.2
4 9.93 5.83 50 0.1 1.2
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Fig. 3 Mesh independence test of fluid domain

of ventilation piping system
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Fig. 4 Influence of the suction covers on the flow

capacity of the piping system
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