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Fig. 1 Dimensions of the obstacles and the
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Tables 2 Comparison of the NKS algorithm, CFX

and wind tunnel for the benchmark problems



32

4.1.3
NKS

5.1×106 ( O
3.6×106) 1.3×107 ( O

9.1×106)

NKS
1.0×10 6 1.0×10 12

20
3

np

Newton GMRES Time

( )

3 NKS

Table 3 Parallel performance of the NKS algorithm

for the benchmark problem

2

Newton

O 3.6×106

1024 65%
1024

NKS
2048

50%
4.2

4.2.1

2
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Fig. 4 A view of the inside of the meshed domain

25
1.185 kg/m3 1.831×10 5 kg/ms

Vin 30 t 0.01 s
1 s

10 4 10 6

30 m/s H 1.41 m

C X
C X

RANS

C X
C X



34

C X Euler
10 5

4.2.2
Cd

0 1 s NKS C X
Cd 5

5

Fig. 5 The comparison of drag coef cient

t 1 s
(

) 6

6 CFX

NKS

Fig. 6 The comparison of pressure contours left:

CFX, right: NKS

NKS C X

z 0 m
7 NKS C X

NKS

C X
C X

RANS

NKS

7 CFX NKS
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Table 4 Parallel performance of the NKS algorithm

for the simulation of ow around car
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Fig. 8 The average compute time per time step and

the speedup for the simulation of ow around car
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