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Numerical Simulation on Hydraulic Regime of Single-stack Drainage System
in Super High-rise Building
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Abstract:  The air pressure fluctuation in the single-stack drainage system in super high—rise build—
ing was simulated and analyzed by multiphase flow numerical simulation method and the dimensionless
relationship between the pressure and flow rate was obtained. The simulation results were verified by
tests and the results showed that the numerical simulation results were basically consistent with the air
pressure fluctuation in the single-stack drainage system and the relationship between the value of air
pressure and the square of water flow rate was approximately linear.

Key words: super high-rise building; singlestack drainage system;  pressure fluctuation;

numerical simulation

( >100 m)

(43 » 113 ”»

( 2014ZX07406002)

E — mail: zhangjf@ imech. ac. cn

* 150 -



* 151 -

www. watergasheat. com 31 17
Gk m o
1.2
(43 » 1 . 10
1~3 45 ( 1 )
VOF MIXTURE EULER fLH
. EULER (T
a HEKE 5L ELR b. 3L R
1
1
Fig. 1 Divided meshes in key parts of stack
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2 Fig.5 Ventilation speed over time of stack
Fig.2  Pressure fluctuation with time in position of 2~5
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Fig.3  Pressure distribution in stack at stable status
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Fig.6  Schematic diagram of experimental setup
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Fig.7 Pressure fluctuation with time in position of

characteristic pressure
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Fig. 8 Pressure distribution law in stack
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Fig.9 Ventilation speed over time in stack
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Fig. 10 Dimensionless relationship between pressure and

flow rate

* 153 -



31 17

www. watergasheat. com

Q./D
(8) (9)
(10) (11),
P Quy 150
Efz 429.07(5) (8)
ansl)n Qw 1.88
pa?{:z 255.84(3) (9)
ﬁ: -1 628.50( @) e (10)
p.gH D
PSnTzl Qw 1.92
@:—1658.80(1)) (11)
(8) ~(11) P/

pagH‘Pmin /pagH QV\/D

o

@

~

Campbell D P. Surfactant effect on air pressure transients
in building drainage waste and ventilation ( DWV) sys—
tems J . Build Environ 2007 42(5) : 1989 —1993.
Cheng C L. Mui K W Wong L T et al. Characteristic of
air pressure fluctuations in high—+ise drainage stacks J .
Build Environ 2010 45(3) : 684 —690.

Wong E S W Li Y Zhu Z. Predicting air pressure in
drainage stack of high—<ise building J . Appl Math

Mech 2013 34(3) :351 —-362.

J.
2011 27(1):107 - 111.
FLUENT
D . : 2012.

(1989 - )

E - mail: zhaoruiyun@ imech. ac. cn
12015 -03 - 14




