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Effects of Turbulence Models and Wall Functions on the
Numerical Simulation of Indoor Air Flow

XIE Haiying, ZHANG Shuang, GUAN Xin
(School of Environment and Architecture , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: Based on the experimental velocity data of a model room with a panel under low
Reynolds number condition, the effects of four turbulence models (the standard k — & model,
realizable k — ¢ model, RNG k — ¢ model and SST k — » model) and four wall functions (the
standard wall function, scalable wall function, non-equilibrium wall function and enhanced wall
function) on indoor air flow simulations were compared using ANSYS Fluent software. The results
show that all the four turbulence models can well predict the flow and the RNG k — ¢ turbulence
model performs best,but the prediction difference among the four models is not significant. When
adopting medium meshes, the standard wall function can give satisfactory results while the
performances of other three wall functions are not very well.
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Fig.1 Schematic view of a ventilation room model

F1 MigHER
Tab.1 Mesh parameters

s 24 5 BETTEE —JZ P4 B R/ /mm A%
mesh-12.5 12.5 32 400

mesh -8 8 120 176

mesh-5 5 499 590

2 WHEERESH

2.1 MEILKESH

[l 2 SR HPRUE kb — e BERUFNAR MERE ] oK £
FRENR Ly A Ly A0SR PEAE . fiZ EIA] R0, 3 T35 B 1Y)
DA AR AR 45 SR A AN K FBE A — 30, I 5 IR
W) A 5. FE Ly b HLE Rk 0. 2mBf i . b
k — e RERIXF . A F50I(EL I /)N T B0 3K 150 B 5
LA T 11 3R S Y R T SE PR L. 7€ Lo 19 B 35k
R B k — e BRI w . B8 /N TR IG(E  7E Ly 1Y
A SR C 358, BB PIAK 0% 5 . 1203 1 R HL B 2
UTTRIAE . 3 ol A 118 T30 A P LA Ay A DX 7 fi »
SR AT REHE R T TAORS BE L AS 3G A mesh — 5 A% iF
IEELIEE
2.2 THRAREKEm

k2 i L 0 VAR B X 2 P A AR SRR
ASCHE mesh — 5 (A& b, AR E b — e, AT SE B
k — e TEEALHE k — e WP AV E NS0, H3Y
SR PR RE 1] R 25 08 31 28 NS00 M K B 1A B0
HNFHAE BT SST ke — o HETE, 4 FhE 75 4 5540
EHE 3 i, B ik g T SCHERCR I LES [
PUHE™ .

L 3l T A AR AR ) T (B AR 1 ()
BBAF ARAE R LA B A —E R 22 5. I 3(a)
AL AR T GE TR R Ly Ak e 1) 3500 BE ) &



IR L S5 i A TR F1RE T R BS00F 3 P 28 U S BUEREADL 1 52 ) 83

I(I)
£ 0151
N mRE 3
T 010F —x—mesh-125 X
- mesh-8 \
—o—mesh-5 %
0.05 )
0 0.1 0.2 0.3
(H-2)/m
(@) Likbu B HE

0.1p

—oxf W BRMEY

u,/ (m-s™)

—x—mesh-12.5
mesh-8
_02l —o—mesh-5
0.3 . . . . . . . . |
0 01 02 03 04 05 06 07 08 09
x/m
(b) Losbu AEHME

2 RfE k- & BB R AR BE T R B TE AN B 0 4% B AR S EE SR

Fig.2 Velocity comparison among the simulation results with different meshes using the standard k — & model and

standard wall function
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Fig.3 Velocity comparison among the simulation results by the four turbulence models and standard wall function
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Fig.4 Flow and pressure field by using the RNG k — ¢ turbulence model and standard wall function
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Fig.5 Velocity comparison among the results by the RNG k — & model and four wall functions
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