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Abstract: At the same situation of boundary and initial conditions, changes are made for diffusion angle of conical diffuser
and aspect ratio respectively. Study on the performance of the conical diffuser has been made by using of the simulation
based on FLUENT software and cluster. The results show that when aspect ratio is certain , the efficiency of conical diffus-
er first increases and then decreases with the increase of diffusion angle. When the diffusion angle is certain , the efficien-
cy of diffuser is increasing with the increase of aspect ratio. Thus, good pressure recovery can be obtained with an appro-
priate spread angle or increase the aspect ratio of the diverging tube method. For parallel computing , when the cores num-
ber remains changed, the parallel efficiency is improved with an increase in the number of grids. When the grid number
remains the same, parallel computing efficiency shows a trend of decrease with the increase of the number of processor
cores. The predicted results can serve as reference of diffuser for optimizing design and engineering applications.
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Fig.1 Conical diffuser flow model and grid system
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Table 1 Fluid physical parameters

AR 5T A FEHHE(Re) AT p/Pa P p /(kgf-s’/m*) REE w/(kg/(m-s))
G 0.68%10° 101 325 1.225 1.789 4x10°
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Table 2 The cases of diffusion angle

BBl Ay A, As Ay As As As As
VUM « 4° 8° 12° 16° 20° 24° 28° 320
PHUE 0 221 3.92 6.11 8.81 12.03 15.80 20.16 25.14
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Table 3 The comparison about pressure recovery coefficient and diffusion efficiency

1) A, A, As A As As A As
JEIIRE RHC, 0.68 0.84 0.87 0.85 0.81 0.76 0.69 0.63
Wi SR 0.54 0.79 0.85 0.84 0.80 0.76 0.69 0.63
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Fig.2 The effect of diffusion angle on pressure coefficient Fig.3 The effect of diffusion angle on the axial velocity
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Table 4 The cases about influence of aspect ratio

Bl B, B, Bs B, Bs Bs B, By
KL L,/ D, 2:1 3:1 4:1 5:1 6:1 7:1 8:1 9:1
WU n 1.64 2.01 243 2.89 3.38 3.91 4.49 5.10
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Table 5 The comparison about pressure recovery coefficient and diffusion efficiency

BBl B B, B; B, Bs B B, By
JENWIE RELC, 0.56 0.67 0.74 0.78 0.82 0.84 0.86 0.87
WY SR 0.35 0.50 0.61 0.69 0.75 0.79 0.82 0.84
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Fig.4 The effect of aspect ratio on pressure coefficient Fig.5 The effect of aspect ratio on the axial velocity
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Table 6 The cases of different grid numbers in parallel computing

TH P s RIS TEEC BT EEEHE BEH PP E BRI I ] TR %
A 10 J1 2 4 8 00:01:36 00:02:55 22.8
A, 20 J1 2 4 8 00:02:49 00:06:44 29.9
As 40 J1 2 4 8 00:03:56 00:14:00 44.5
Ay 80 11 2 4 8 00:07:59 00:38:54 60.9
As 100 J3 2 4 8 00:09:41 00:47:49 61.7
6 AT AT ROR SR Z 6 107 e e 180
EE] PG NCERETE IR e E o P A < {o0 .
T A AT BB S MR 2T £ o | &
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Fig.6 The relationship of grid numbers and computation

time as well as parallel efficiency

FR7 FTHENZEE TR RBE LR (MiEH407)
Table 7 The cases of different CPU in parallel computing (grid numbers are 400,000)

T DA LA R AN A E SEEH I ] HATHRI%
B, 40 77 1 1 1 00:15:12 100
B, 40 5 1 4 4 00:04:03 93.8
B; 40 77 2 4 8 00:03:33 535
B, 40 77 3 4 12 00:04:07 30.8
Bs 405 4 4 16 00:07:12 132
Bs 40 5 4 5 20 00:07:11 10.6
B, 40 77 4 6 24 00:08:01 7.9
Bs 405 4 7 28 00:10:17 53
F8 HTHEMNBBB T RRMELE (MIEHS80TT)
Table 8 The cases of different CPU in parallel computing (grid numbers are 800 000)
T I s YR R AR B JFAT I ] IATILEI%
C 80 J1 1 1 1 00:38:02 100
G, 80 /1 1 4 4 00:09:37 98.9
G 80 /1 2 4 8 00:08:16 57.5
C, 80 71 3 4 12 00:07:56 40.0
Cs 80 /1 4 4 16 00:09:51 24.1
Cs 80 J1 4 5 20 00:09:49 19.4
C; 80 J1 4 6 24 00:10:02 15.8
Cs 80 1 4 7 28 00:18:02 7.5
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Fig.7 The relationship of execution time and CPU Fig.8 The relationship of parallel efficiency and CPU
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