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Simulation Investigation of Automobile Air Conditioning Ducts under Different Turbulence Models
Li Shuai' Lin Yinhui' Jiang Fengyu?
( 1.GAC Automotive Research & Development Center, Guangzhou, 511434;
2.JAC Volkswagen Automotive Co., Ltd, Hefei, 230022 )
[ Abstract ] The flow resistance, aecrodynamic noise and air directionality in the air duct was influenced by duct geometry
structure. Accurately calculating fluid flow states in the air duct can improve the thermal comfort of the passenger compartment on
the basis of shortening the development cycle and reducing development costs. In order to reduce the error of CFD simulation, the

current study selected four turbulence models and explored the difference on pressure loss and flow distribution of air duct.

Compared with the average value of four models, results showed that the v2f turbulence model was closest to the mean value of the

four turbulence models in the calculation of pressure loss and flow distribution, which showed a good superiority.
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Fig.1 Schematic diagram of face duct
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Fig.2 Schematic diagram of blade in middle left outlet
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Fig.3 Schematic diagram of diffusion chamber
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Table 1 Near-wall mesh of different turbulence models

bl el y+  RERE R
Two-layer Realizable k- y+<<1 0.35mm 3
Two-layer Standard k—¢ = y+<<1 0.35mm 3
v2f y+<<l 0.35mm 3
SST k—w y+<1 2.05mm 10
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Table 2 Pressure loss of different turbulence models

b RMJE (Pa)
7e R IE X A R
Realizable k—¢ 233 230 233
Standard k—¢ 222 220 223
v2f 243 240 243
SST k—w 254 252 254
ZHEME 238 2355 238.3




<616 - fil 74

751 2019 4F

3.2 HEsh
#3 TEHRERNERENE

Table 3 Flow distribution of different turbulence models

MRS (x102%kg/s)

s s o g
T . i it .

Realizable k—¢ 4.40 3.16 3.88 4.67

Standard k—¢ 4.32 3.20 4.00 4.60

v2f 4.43 3.20 3.84 4.66

SST k-w 4.47 334 3.56 472

ZHEMME 4.41 323 3.82 4.66
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Fig.4 Velocity distribution near the surface of duct
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Fig.S Pressure scalar of the duct wall
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