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Abstract: In order to improve the static pressure recovery of specific low speed wind
tunnel wide angle diffuser (WAD) and reduce the total pressure loss to the level of the split-
ter plates, different configurations of WAD were studied using computational fluid dynamics
(CFD). The screens could restrain flow separation. The position and opening area ratio of
the screens had an important effect on the flow regimes and total pressure loss. The total
pressure loss using linear wall WAD was greater than the expected value. Due to the oversize
diffuser angle, the first screen played a little role on separation control of WAD inlet. By use
of cubic curve wall, the total pressure loss evidently decreased and was less than the expec-
ted value. But a little separation in WAD existed. Simple segment linear walls had profound
function on the drop of total pressure loss. Based on the method of maximum static pressure

recovery, WAD using three segment linear walls was designed. The separation of inlet
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disappeared. And the total pressure loss was reduced to a great extent. Further investigation

on the diffuser of three segment linear walls indicated that the angle of the first level diffuser

was upper limit to the edge of separation based on the method of maximum static pressure re-

covery. To restrain separation of the third level diffuser, the method was reasonable to

shorten the second level diffuser length and reduce the third level diffuser angle. Combina-

tion of satisfactory parameters, which could significantly produce less total pressure loss to

the expected level, was obtained based on flow regime analysis of different configurations. It

is concluded that the optimal design of WAD can be obtained based on numerical simulation.
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Table 1 Total pressure loss coefficient and static pressure recovery coefficient with different parameters
YES Ly/m B ar /(") L,/m B a /() Bs C, C.
1 1 1 1 0.181 0. 237
2 3.4 0. 56 11.1 6.8 0. 56 11.1 1 0. 335 0.232
3 5.5 0.56 11.1 7.9 0. 56 11. 1 1 0. 309 0. 241
4 2.9 0.56 11.1 6.6 0. 56 11.1 1 0. 339 0. 231
5 2.2 0. 56 11.1 6.8 0.56 11.1 1 0.332 0. 234
6 % 3.4 0. 56 11.1 6.8 0. 56 11.1 1 0. 447 0. 190
7 % 3.4 0.51 11. 1 6.8 0. 56 11. 1 1 0. 361 0.223
8 3.4 0. 56 8.4 6.8 0.56 11.0 1 0. 361 0.222
9 6.2 0. 66 5.4 8.0 0.51 12.3 1 0.483 0.172
10 6.2 1 5.4 8.0 1 12.3 1 0. 546 0.114
11 5.1 0. 66 5.9 6.9 0.51 12.1 1 0. 441 0.188
12 6.2 0. 66 5.4 7.6 0.51 14. 6 1 0.478 0.175
13 6.2 0. 66 5.4 8.0 0.51 12.3 0.51 0.431 0. 196
14 6.2 0. 66 5.4 7.6 0.51 14. 6 0.51 0. 425 0.198
15 5.1 0. 66 5.9 6.9 0.51 12.1 0. 56 0.410 0. 204
16 6.2 0. 66 5.4 7.2 0.51 18.5 0. 56 0.432 0.196
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