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Fig. 2. Introducing diffuser components collected from statistical data
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Table 1. Initial designed diffuser dimensions (in mm)
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Fig. 3. Changes in convergent part length to diffuser inlet diameter
with Mach number
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Fig. 1. The wind tunnel components modelled in the present research
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Fig. 10. Mach contour in test section and diffuser inlet of Virginia wind
tunnel using present computation
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Fig. 11. Mach contour in test section and diffuser inlet of Virginia wind
tunnel using Gaps software
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Table 2. Changes in convergent part length and wind tunnel efficiency
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Fig. 14. Changes in diffuser efficiency with throat diameter at Mach 5
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Table 3. Changes in throat diameter and wind tunnel efficiency

033U Ol pdi o 4> 3596823 033L d,, mm
—5¥/-0 NARA NS ARRIARAE

y/5a +/YAVYA FYo/yavy

V/ay «[YAYY ¥o-/¥Y.v
<[YAYNY NERIAF QLA

-¥/\- </YVYYYY AYO/OYYF

Ele 2jgued Sl )jgaind o84l Jobo —¥ ¥ ¥
S5S (el canlin S8 & Jsbo Cana sy Sl & 2257 |
oBolS Jobo 88> yund slp [V] canl VU Y Gl Cpo gl ieuisd
ol alyl ¥ Joda jd caliseo o555 Jobo 50 jiaund (235l Cawl 4zl
o595 jad 4y Jobo chlisee glacns )> )jgmnd (235110 JSS .l
@ Jsbo Cond sl o ¥ Joi> j1 4 joailan amd oo (LS )jenied
ol slye i 5 m3 e o 1y piseked 233k YVl VVIVA o
OY-0/VY o5 ol5 Jobo ol cusl 0ad odliiw] o oyl 51 >yl A

£

200000
——————— 71175
N 84350 main
— — — 91575
150000
-
=
&
=
=
4
£ 100000
Ry
L)
=
5

50000

Diffuser axis

Fig. 12. Comparing of static pressure on diffuser axis for three different
grids
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Table 5. Changes in divergent part length and wind tunnel efficiency
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Table 4. Changes in throat length and wind tunnel efficiency
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Fig. 18. Comparing of initial diffuser dimensions using statistical data
with final designed diffuser at Mach 5
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Table 9. Changes in convergent part length and wind tunnel efficiency
at Mach number 6
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Table 6. Changes in divergent part diameter and wind tunnel efficiency
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Table 7. Changes in percentage of efficiency for optimum diffuser for
each stage of designing and y* at Mach 5
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Table 8. Final designed diffuser dimensions (in mm)
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Table 13. Changes in divergent part diameter and wind tunnel ef-
ficiency at Mach number 6
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Table 10. Changes in throat diameters and wind tunnel efficiency at
Mach number 6
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Table 14. Final designed diffuser dimensions at Mach number 6 (in mm)
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Table 15. Changes in percentage of efficiency for optimum diffuser for
each stage of designing and y* at Mach 6
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Table 11. Changes in throat length and wind tunnel efficiency at Mach

number 6
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Table 12. Changes in divergent part length and wind tunnel efficiency
at Mach number 6
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Table 17. Changes in throat diameters and wind tunnel efficiency at
Mach number 7
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Table 18. Changes in throat length and wind tunnel efficiency at Mach

number 7
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Fig. 19. Comparing of initial diffuser dimensions using statistical data
with final designed diffuser at Mach 6
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Table 16. Changes in convergent part length and wind tunnel efficiency
at Mach number 7
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Table 22. Changes in percentage of efficiency for optimum diffuser for
each stage of designing and y* at Mach 7
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Table 19. Changes in divergent part length and wind tunnel efficiency
at Mach number 7
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Fig. 20. Comparing of initial diffuser dimensions using statistical data
with final designed diffuser at Mach 7
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Table 20. Changes in divergent part diameter and wind tunnel ef-
ficiency at Mach number 7
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Table 21. Final designed diffuser dimensions at Mach number 7 (in mm)
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Table 25. Effect of pressure ratio on efficiency at Mach number 7
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Table 23. Effect of pressure ratio on efficiency at Mach number 5
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Fig. 21. Mach contour in designed wind tunnel for Mach number 5 in
the pressure ratio of 40
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Fig. 22. Mach contour in designed wind tunnel for Mach number 5 in
the pressure ratio of 22
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Fig. 23. Mach contour in designed wind tunnel for Mach number 5 in
the pressure ratio of 18
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Table 24. Effect of pressure ratio on efficiency at Mach number 6
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Fig. 29. Mach contour in designed wind tunnel for Mach number 6 in
the pressure ratio of 38
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mach-number: 05 1 15 2 25 3 35 4 45

Fig. 30. Mach contour in designed wind tunnel for Mach number 6 in
the pressure ratio of 35
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Fig. 31. Mach contour in designed wind tunnel for Mach number 7 in
the pressure ratio of 290
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Fig. 32. Mach contour in designed wind tunnel for Mach number 7 in
the pressure ratio of 140
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Fig. 33. Mach contour in designed wind tunnel for Mach number 7 in
the pressure ratio of 65
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Fig. 24. Mach contour in designed wind tunnel for Mach number 5 in
the pressure ratio of 17.5
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Fig. 25. Mach contour in designed wind tunnel for Mach number 5 in
the pressure ratio of 17
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Fig. 26. Mach contour in designed wind tunnel for Mach number 6 in
the pressure ratio of 130
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Fig. 27. Mach contour in designed wind tunnel for Mach number 6 in
the pressure ratio of 80
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Fig. 28. Mach contour in designed wind tunnel for Mach number 6 in
the pressure ratio of 50
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mach-nummber: 05 1 15 2 25 3 35 4 45 5 55 6 65 7

Fig. 34. Mach contour in designed wind tunnel for Mach number 7 in
the pressure ratio of 60
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Fig. 35. The portable maximum pressure ratios needed for starting and
the pressure ratios for sock in test section for different Mach number
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Table 26. Comparison of pressure ratio for shock existence in test sec-
tion at different Mach numbers
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