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Abstract: A wall heat transfer boundary condition model and an air supply boundary condition model of the air
distribution system of a fighter plane cockpit are established according to its features of air flow and heat trans-
fer. Based on these two models, an air velocity and temperature numerical simulation flat of the cockpit is
established and an experiment is carried out to prove the effectiveness of the simulation flat. The comparison
between calculation result and experiment result shows that the flat can indicate the unevenness and the asym-
metry of the heat transfer through walls and the air flux and temperature out of the air supply holes on the air

distribution system, The calculation error of velocity and temperature is 15% and 6% respectively, which

Eird Vol. 30 No. 1
2009

proves that the flat has rather high precision and engineering value,
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Table 1  Heat transfer parameter calculation results of

cockpit top, G, =300 kg/h, t,=57 ‘C and both

nozzles closed

T he/(We (m?« K)™1) qw/(W +m™2) tw/C

1 11.77 169. 62 28.31
2 30. 83 302. 09 30.13
3 28.99 274.56 35.67
4 21.08 242. 86 36. 56
5 15. 30 197. 67 31.79
6 56. 14 330. 46 36.01
7 51.16 325. 31 40. 50
8 78. 54 310. 53 44. 56
9 24.76 288. 40 27.89
10 25.73 276. 27 28. 84
11 27.96 282.06 34.38
12 16. 88 223.90 32.24
13 44. 85 344.71 36. 64
14 47.07 326. 86 39. 06
15 66. 29 329. 31 42. 47
16 74.23 395. 36 26. 37
17 38.62 339.01 30. 43
18 24.53 283.81 35.91
19 22.05 279.92 36.33
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Table 2 Minimum and maximum flux out of holes of each

branch, G, =300 kg/h and both nozzles closed

XL E Gmin/ (kg « h™1) Gmax/(kg « h™1)
ZoHI AR 0.574 1.166
AR 0. 461 0. 853
R 0. 827 1. 032
LM 0. 670 1. 140
HEMRE 0. 647 0.928
s 5. 754 8. 670
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Table 3 Minimum and maximum temperature of holes of

each branch, G, = 300 kg/h and both nozzles

closed

XL E tmin/C tmax/C
ZoHi AR —6.50 —4.27
AR % —3.80 —0.97
Pk —6.48 —3.83
LEf —7.26 —5.12
AEMRE —4.65 —0.88
ok g A —6.92 —5.56
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Fig. 6 Numerical simulation flat of air flow and

heat transfer of cockpit
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Fig. 12 Velocity contour of measurement plane 2,

G, =300 kg/h and both nozzles closed
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Fig. 13 Temperature contour of measurement plane

1, G, =300 kg/h and both nozzles closed
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